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1 Scope

This specification defines a Platform Independent Model (PIM) for Product Lifecycle Management Services. Its
informational model is derived from the SO 10303-214 STEP model by an EXPRESS-X mapping specification and a
EXPRESS-to-XMI mapping process. The functional model is derived from the OMG PDM Enablers V1.3 and to fulfill
requirements

The specification defines a Platform Specific Model (PSM) applicable to the Web Services implementation defined by a
WSDL specification, with a SOAP Binding, and a XML Schema specification.

2 Conformance

An implementation compliant to the XML Schema and Web Services PSM described in this specification shall be capable
to deliver and to consume valid XML documents with respect to the XML Schema defined in section 4.4.

An implementation compliant to the XML Schema and Web Services PSM described in this specification shall support at
least one of the Queries Conformance Points defined below.

A Queries Conformance Point consists of a set of specializations of the type Quer y. This specification defines three
Queries Conformance Points;

« the Generic Queries Conformance Point (see section 3.9),
¢ the XPath Queries Conformance Point (see section 3.10), and
¢ the PDTnet Queries Conformance Point (see section 3.11).

An implementation shall define the Queries Conformance Points it is realizing.

3 Normative References

The following normative documents contain provisions which, through reference in this text, constitute provisions of this
specification. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply.

e UML Specification

e XMI Specification

e MOF 2.0 Specification

¢ 1S0O 10303-11:1994 Description methods: The EXPRESS language reference manual

¢ 1SO 10303-14:2001 Description methods: The EXPRESS-X |anguage reference manual
¢ |1SO CD 10303-25:2003 Implementation methods: EXPRESS to UML mapping
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e |SO TS 10303-28:2002 XML representation for EXPRESS-driven data

¢ 1S0O 10303-203:2000 Configuration-controlled mechanical design

¢ 1S0O 10303-214:2000 Core data for automotive mechanical design process

¢ |S0O 10303-232:2001 Technical Data Package

« |SO/IEC 10746: Reference Model for Object Distributed Computing (RM/ODP)

4 Terms and Definitions

For the purposes of this specification, the terms and definitions given in the normative reference and the following apply.

abstract class
A class that cannot be directly instantiated. Contrast: concrete class.

abstraction
The result of empathizing certain features of a thing while de-emphasizing other features that are not relative. An
abstraction is defined relative to the perspective of the viewer.

action

A fundamental unit of behavior specification that represents some transformation or processing in the modeled
system, be it a computer system or a real-world system. Actions are contained in activities, which provide their
context. See: activity.

action sequence
An expression that resolves to a sequence of actions.

action state
A state that represents the execution of an atomic action, typically the invocation of an operation.

activation
The initiation of an action execution.

5 Symbols

List of symbols/abbreviations.

Editorial Comment: Needs to be completed (or possibly eliminated).
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6 Additional Information

6.1 Changes to Adopted OMG Specifications

This specification completely replaces the PDM Enablers Version 1.3. It is recommended that “PDM Enablers Version
1.3" isretired as an adopted technology because of lack of vendor and user interest.

6.2 How to Read this Specification

The rest of this document contains the technical content of this specification.

Although the chapters are organized in a logical manner and can be read sequentially, this is a reference specification is
intended to be read in a non-sequential manner. Consequently, extensive cross-references are provided to facilitate
browsing and search.

6.3 Acknowledgements

The following companies submitted and/or supported parts of this specification:
« BMW AG
¢ Robert Bosch GmbH
e DamlerChrydser AG
¢ Keiper GmbH & Co. KG
e PDTec GmbH
* PROSTEPAG
e ScaniaAB
e T-Systems International GmbH
¢ Volkswagen AG
e Zentrum fir Graphische Datenverarbeitung e.V.

« 88solutions Corp.
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7/ Informational Viewpoint

7.1 Overview

The Information Model of the proposed PLM Service is based on the STEP PDM Schema [2] and extended by relevant
subsets of STEP 1SO 10303-214:2000 [8], especially the Configuration Management modelling parts according to CC8.

The selected scope of the Information Model is chosen based on the requirement analysis in the PDTnet project [1]. The
use cases identified in this industrial project of European automotive companies are given in brief in Chapter 7.2. The
chosen data model is derived from the STEP PDM Schema and the relevant subset of STEP 1SO 10303-214:2000. The
scope of both contributing sources is described shortly in Chapter 7.3. Both sources share a common AIM level
representation for PLM related data models. The chosen data model itself is notated at ARM level according to the STEP
nomenclature in EXPRESS language. It defines the scope of the so-called “Equivalence model” and denotes a Platform
Independent Model (PIM). The PIM Equivalence model is described in Chapter 7.5. The transformation from the AIM
representation into that PIM Equivaence model is described in Chapter 7.4. The mapping specification is formulated in
EXPRESS-X (1SO 10303-14, [4]). The relationship of both the AIM and ARM EXPRESS models becomes tractable,
executable, and normative.

The objectives for the PIM Equivalence model are twofold:
» To produce the desired reference model suitable for the mapping on to Web services.
» To produce the desired reference model suitable for the mapping on to CORBA PDM Enablers.

The PIM Equivalence model is mapped by STEP ISO 10303-25:2003 into an UML notation. This mapping is described
in Chapter 7.6. The resulting UML model represents the PLM reference model in the informational viewpoint and is
described in Chapter 7.7. The model is specified in UML 1.3.

7.2 Use cases

This section describes the uses cases that are subject to the PLM services specification. They are categorized according to
the requirement analysis resulting from the PDTnet project [1]. They are documented in this section, and may be extended
continuously.

The scope of the use cases is defined supporting an online PLM integration scenario which is characterized by a data
access on remote systems using internet functionality and technology. This integration does not provide a real online
integration, but due to the usage of data streaming techniques and due to the possibility of an immediate reply by a system
it comes near to it. It is assumed, that a neutral PLM client provides access to different PLM data providers (these are
usually different PLM systems in different companies).

7.2.1 Export of assembly data

Export of product data (meta data and geometry) of assemblies and parts from one partner to another partner via exchange
of ENGDAT packages (STEP PDM files, CAD files).

7.2.1.1 Owner of the use case

This use case was defined by Work Group 1 of the PDTnet project.
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7.2.1.2 Process purpose

Export of product data which consist of meta data and geometry information of assemblies and its components from one
partner to another partner via exchange of ENGDAT formatted packages. The ENGDAT message contains the STEP PDM
files and (optionally) the CAD files, in native or neutral format.

7.2.1.3 Partner role descriptions

Table 1 - Roles for export of assembly data

Role name Role description Roletype
User Party, that selects and processes product data to be exported. Person
PLM System Party, that provides the relevant product data and functionality for | System

product data management. Thisis usually a company's PLM
system, which also can be extended by atool, that provides
extended STEP processor functionality.

Data Exchange (DE) Tool | System, that provides communication with a network and System
functionality to automatically process and pack/unpack file
packages (usually ENGDAT-based).

7.2.1.4 Process definition

The process steps are:

1. User selects parts/documents/CAD models (using the functionality of the PLM system):
« Selection of root/top level assembly by assembly (version) number
« Selection of affected sub-assemblies or parts (could be controlled by a context or specific algorithm)
« Exclusion of elements from selected set is possible

2. PLM system generates STEP PDM file:
« Passing assembly structure tree and collecting transformation matrices (if appropriate)
« Generating STEP PDM file

3. User selects addressee of data (using the DE tool or PLM tool)
4. Download of digital filesfrom PLM system

5. DE Tool generates ENGDAT package including message abstract, STEP PDM file(s) and digital files (CAD/CC2
files, etc.)

6. DE Tool initiates sending of ENGDAT message

The order of the process steps could differ depending on specific user requirements and system scenario. Examples for
possible alternative process step orders are:

39:1.®3.®4®20®5 ®6.
h):3®@1.®2.®4.®5. ®6.
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7.2.1.5 Process flow diagram
At the moment no flow diagram exists.
7.2.1.6 Process start and end states

Start state / precondition:

The user knows the assembly/part identifiers and digital file (CAD model) identifiers which are supposed to be exported.
At least, the identifier of an assembly, which serves as an entry node, is provided. Additionally, a specific “context
handle” is known (project, change status, work order, etc.) is known.

Alternative a): Depending on the user environment also a top-level document ID can be the entry node to a structure.

Alternative b): A top-level part and a specific configuration, which controls the way of the expansion of the tree (sub-
parts, kind of documents,...), is known.

End state / post condition E1 (Success):
An ENGDAT package including the STEP PDM file and all selected digital files were successfully sent to the addressee.
End state / post condition E2 (Failure):
DE Tool delivers failure notification/report to user. The reasons can be;
» The STEP processor failed.
» Thedownload of filesfrom the PLM system failed.
» TheDE Tool failed.

7.2.1.7 Constraints and assertions

Currently the number of STEP files included in one ENGDAT package is recommended to be restricted to one (VDA).
Nevertheless, the intention of BMW is to allow more than one STEP file per ENGDAT message. See: Topics under
discussion.

7.2.1.8 Relevant data

» Documents/digital files (CAD files)
» Document meta data
» Assembly/part master data

« Assembly structure data (including transformation data)
7.2.1.9 Topics under discussion / Remarks

Currently no engineering change information is included in the STEP PDM file.
Should more than one STEP file be allowed in an ENGDAT message?
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7.2.2 Import of assembly data

Import of product data (meta data and geometry) of assemblies and parts from one partner to another via exchange of
ENGDAT packages (STEP PDM files, CAD files).

7.2.2.1 Owner of the use case

This use case was defined by Work Group 1 of the PDTnet project.

7.2.2.2 Process purpose

Import of product data which consist of meta data and geometry information of assemblies and its components from one
partner to another partner via exchange of ENGDAT formatted packages. The ENGDAT message contains the STEP PDM

files and (optionally) the CAD files, in native or neutral format.

7.2.2.3 Partner role descriptions

Table 2 - Roles for import of assembly data

Role name Role description Roletype
User Party, that processes product data that has been imported. Person
PLM System Party, that providestherelevant product dataand functionality | System

for product data management. This is usually a company's
PLM system, which also can be extended by atool, that
provides extended STEP processor functionality.

Data Exchange (DE) Tool | System, that provides communication with a network and System
functionality to automatically process and pack/unpack file
packages (usually ENGDAT-based).

7.2.2.4 Process definition

The process steps are:
1. TheDEtool receives an ENGDAT package.
2. The DE tool unpacksthe ENGDAT package and stores STEP PDM and CAD filesin de-fined directories (routing).

3. ThePLM system evaluates the received STEP PDM file and displays the included data (assembly data, part data,
CAD file meta data) and, optionally, generates an analysis re-port (comparison of existing data and data to be
imported). This step can beinitiated by the user or by the DE tool (if it is appropriately integrated). ® see Topics
under discussion

4. The user manually processes the data and integrates it into the database of the PLM system or, alternatively, no man-
ual interaction is done. ® see Topics under discussion

The DE tool can notify the user of the import process in different ways, e.g. via e-Mail, via PLM system message, a.s.0.
7.2.2.5 Process flow diagram

At the moment no flow diagram exists.
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7.2.2.6 Process start and end states

Start state / precondition:

» An ENGDAT package including a STEP PDM file and one or more digital files (CAD files,...) has been received suc-
cessfully. This means:

« The ENGDAT message contains the expected correct data.
» Noinconsistencies between STEP file and references to digital files exist. ® see Topics under discussion
» User selected the mode for import (update, create, etc.)
End state / post condition E1 (Success):
The received PDM data has been successfully integrated in the PLM systems' database.
The received CAD files have been successfully stored in the defined storage areas.
Partial incorporation of datain the PLM system, if the user alowed it.
End state / post condition E2 (Failure):
The process results in a failure message. A failure can occur due to the following reasons:
« The ENGDAT message contains errors and can not be processed correctly.

» The STEP PDM file contains errors and can not be processed correctly (syntactically, semanticaly, e.g. STEP PDM
Schema, etc.).

» Theloading processinto the PLM system caused errors.
7.2.2.7 Constraints and assertions
At the moment none are defined.

7.2.2.8 Relevant data

Documents/digital files (CAD files)
» Document meta data
» Assembly/part master data

» Assembly structure data (including transformation data)
7.2.2.9 Topics under discussion

»  Who or which system checks, whether the STEP file and the references to digital filesincluded in an ENGDAT mes-
sage are consistent? Definition of a separate use case?

» On supplier's side: How to handle product/document meta data, that is not managed by the own PLM system (or no
PLM system exists) but that has to be re-exported to the OEM?

» Export of version/status information for re-exported assemblies/parts could be discussed. At the moment no version/
status information is used.
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+ BMW: The CATIA model name must not be changed by the supplier.

« On supplier's side: How to associate product data identified by OEM identifiers to product datain the own PLM sys-
tem?

» On supplier's side: How to manage different assembly structures?
7.2.3 Authentication/Start-Up of session
This process allows a user to be authenticated via a PLM client by one or more PLM server(s).
7.2.3.1 Owner of the use case
This use case was defined by the Work Group 2 of the PDTnet project.
7.2.3.2 Process purpose
This process allows a user to be authenticated via the PLM client by one or more PLM server(s).

7.2.3.3 Partner role descriptions

Table 3 - Roles for authentication and start-up of session

Role name Role description Roletype

User Party, that wishesto log in aremote PLM server. Thiscould | Person/ System
be a person, who interacts with the PLM client, or a system,
that triggers the PLM client.

PLM client System, that provides the communication between user and | System
PLM server
PLM server System, that providesthe relevant PLM data. Thisisusualy a | System

company's PLM system that acts as a server.

7.2.3.4 Process definition

This use case includes the initiation of the connection between PLM client and PLM server, the authentication and
personalization of the user. This use case usually initiates all following communication and data transfer between a user,
using the PLM client, and a PLM server (also called “site”).

Two alternative authentication processes are possible, which can also be combined:

1. Thefirst attempt to access aremote PLM server will automatically start the authentication process.

2. Theuser explicitly startsalogin procedure to authenticate in one or more PLM server(s) in the beginning of a session.
The following accesses to specific PDM data will be validated within the use case “ Authorization.”

7.2.3.5 Process flow diagram

At the moment no flow diagram exists.
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7.2.3.6 Process start and end states

Start state S1.:
» Theuser owns auser name and a password valid for a certain PLM server (site).
« Theclient provides the necessary site information for the network connection.
» Theuser knows a valid development project to be authorized to access product data on the PLM server.
» The PLM server provides an authentication service based on user, password and session.
End state E1 (Success):
» Theuser issuccessfully logged in and, optionally, the PLM server returns asession id.
End state E2 (Failure):
» Theprocessresultsin afailure message. A failure can occur due to the following reasons:
» Theuser isnot allowed to access the PLM server (return message: “ Permission denied”).

« The PLM server itself is not available.

7.2.3.7 Constraints and assertions

A development project defines a project in which persons work together on a certain set of product data. A development

project can be a car/vehicle project, a module development project, etc.

7.2.3.8 Relevant data

User name, password, development project, site information (PLM server system), optional: session id.
7.2.4 Authorization

This process validates the access rights of a specific user (designer, group, department, company) to access specific
product data on a PLM server.

7.2.4.1 Owner of the use case
This use case was defined by the Work Group 1 of the PDTnet project.
7.2.4.2 Process purpose

This process validates the access rights of a specific user (designer, group, department, company) to access specific
product data on a PLM server.
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7.2.4.3 Partner role descriptions

Table 4 -Roles for authorization

Role name Role description Roletype

User Party, that wishes to access PDM data on aremote PLM server. Person / System
This could be a person, who interacts with the PLM client, or a
system, that triggers the PLM client.

PLM client System, that provides the communication between user and PLM | System
server
PLM server System, that provides the relevant PDM data. Thisis usually a System

company's PLM system that acts as a server.

7.2.4.4 Process definition

This use case describes the authorization process of a user who attempts to request specific product data on a PLM server.
It isused by al other use cases (e.g., when extracting product structure trees). The actual process description is dependent
on the authorization mechanisms provided by the PLM server.

7.2.4.5 Process flow diagram
At the moment no flow diagram exists.
7.2.4.6 Process start and end states

Start state S1:
« A previous authentication process was successful (e.g. by given session id).

» The PLM server provides an authorization service based on user, password and session related to specific product data
elements. Additionally, the association of product data el ements to a development project has to be supported.

 Specific product datathat is requested by a user.
End state E1 (Success):

« Theuserisidentified to have the appropriate rights to access the requested product data. The calling processis enabled
to provide the product data to the user.

End state E2 (Failure):
» Theprocessresultsin afailure message. A failure can occur due to the following reason:

» Theuser isnot allowed to access the requested product data. Since it could be in-tended to keep the existence of the
requested data completely secret, the user should not get the information “ Access denied.” Instead, he should get afail-
ure message like “ Data not found.”
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7.2.4.7 Constraints and assertions
The PLM server provides an authorization service based on user, password and session related to specific product data
elements. Additionally, the association of product data elements to a development project has to be supported. The

detailed mechanisms of authorizing specific users to access specific product data elements depend on the PLM server's
internal authorization features and company-specific customizing.

Specific assertions:
» The PLM server manages the association of user/development project to a specific server-internal role concept.
« Thegeneral role “owner” is provided having al rights for the owned data objects

» Defined accessrightsto al other (not owned) data objects are: View, Download, Write, Create
7.2.4.8 Relevant data

User name, password, development project, optional: session id

» Requested product data
7.2.4.9 Topics under discussion
The topic “Authorization and Network Security” is under discussion and will be documented in a separate specification.
7.2.5 Start node identification
Identify the start node of a product structure to enable browsing in the product structure.
7.2.5.1 Owner of the use case
This use case was defined by the Work Group 2 of the PDTnet project.
7.2.5.2 Process purpose

Identify the start node of a product structure to enable browsing in the product structure.
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7.2.5.3 Partner role descriptions

Table 5 - Roles for start node identification

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who Person / System
interacts with the PLM client, or a system, that triggersthe PLM
client.
PLM client System, that provides the communication between user and PLM | System
server
PLM server System, that provides the relevant PDM data. Thisis usually a System
company's PLM system that acts as a server.

7.2.5.4 Process definition

This use case defines the process of identifying the start node of a product structure in a PLM server. The end state / post
condition of the use case is the precondition for the start of the use cases “Browsing down/up product structure data’.

The process steps are:
1. User entersID (part number and optionally part version number) or Wild Card ("*" for "all").
2. PLM client submits search request ® Exception: The PLM server does not respond.

3. PLM server receives ID or Wildcard and triggers search in PLM system ® Exception: The connection between PLM
client and PLM server is down.

4. PLM system executes query in its database ® Exceptions: Database is not available, no data found, user is not autho-
rized to access the data, etc.

5. PLM server returns start node and list of views.

6. PLM client displayslist of start nodes.
7.2.5.5 Process flow diagram
At the moment no flow diagram exists.
7.2.5.6 Process start and end states

Start state / precondition S1:

The user is correctly logged in, connected to the server, positively identified and authorized.
» Theserviceisavailable.
» Theuser entersan ID ("Sachnummer" etc.) or wildcard for the structure start node.

End state / post condition E1 (Success):
» List of product structure nodes including their possible views/ configurations

End state / post condition E2 (Failure):
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« In case of missing authorization: Exception, message: "No items found or access denied.”
7.2.5.7 Constraints and assertions
At the moment none are defined.
7.2.5.8 Relevant data
« Product structure data
7.2.5.9 Topics under discussion

The user should be able to enter either internal or externa part master ids ("Alias-Query").

7.2.6 Browsing down product structure data

This process allows a user starting with the product structure to get a view on all product structure relevant data including
document (structure) data that is relevant for this specific user or a specific project, independently of the provider of the
data.

7.2.6.1 Owner of the use case

This use case was defined by the Work Group 2 of the PDTnet project.

7.2.6.2 Process purpose

This process allows a user starting with the product structure to get a view on all product structure relevant data including
document (structure) data that is relevant for this specific user or a specific project, independently of the provider of the

data.

7.2.6.3 Partner role descriptions

Table 6 -Roles for browsing down product structure data

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who Person / System
interacts with the PLM client, or a system, that triggers the PLM
client.
PLM client System, that provides the communi cation between user and PLM | System
server
PLM server System, that provides the relevant PDM data. Thisis usually a System
company's PLM system that acts as a server.

7.2.6.4 Process definition

This use case includes the browsing of product structure data down a product structure, ba-sic part classification data and
associated document meta data. For browsing up a product structure ("where used" query), a separate use case is defined.

The following requirements are defined:
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Multiple views on the product structure have to be supported, e.g. lead view, supplier's assembly structure, spare part
structure, second tier supplier's view, etc.

» Therelationship between different base classification data has to be handled (customer's and supplier's data).

» Theassignment of structure and classification data to documents has to be consistent and browsing documents must
result always in displaying identical information.

» Theuser defines a set of parameters (filter information), that specifies characteristics of the desired structure nodes in
detail. Filtering the datawill be defined as a separate use case “PLM filter”.

» Browsing in different PLM server systems has to be supported. This means, the change of a server site has to be possi-
ble (“Multi-site support™) when the user selects a structure node, which links to a supplied item provided by another
PLM server. This enables the user to browse into a sub-structure of the development partner (e.g. OEM user browses
into sub-structure of supplier or vice versa) and to see the information consistently in one single structure tree. The con-
cept for this mechanism is the following:

« Reference tables connecting the OEM part identifiers to the supplier part identifiers (“alias identifiers’) are
managed by the PLM servers, containing for each exchange node:

e Own part id (item_version to be supported)
¢ Corresponding alias id on PLM server of partner
¢ Unique identifier for partner PLM server site: harmonized organization ID (e.g., “bmw.de”).

« An additional reference table for the association of organization id and URL (server site connection) is provided on the
PLM client site.

The process steps are:

1. PLM client sends a query for substructure specified by the user to the PLM server

a. In case of the structure node being a*“ supplied item”, i.e., the sel ected structure node represents an alias identifier:
«- Client retrieves alias site connection information (URL) from reference table.
«- Client asks user for password for alias site (only in case of first request to this site).
«- Client performs Login, Start node query on alias server site using current development project.

Steps repeated by PLM server for each product structure node in the scope of the query:
2. Check authorization regarding requested data® Exception: Access denied (PLM server).
3. Coallect requested data within PLM server.

End of repeated steps.
4. PLM server sends datato PLM client.

5. Digplay structure and itemsin PLM client.
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7.2.6.5 Process flow diagram.
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Figure 1 - Process flow diagram for browsing down product structure data
7.2.6.6 Process start and end states

Start state / precondition S1:

» A specific development project isdefined, which itself defines certain items of product data (e.g. assemblies, parts, doc-
uments), that will be subject to change or creation during the project's life time. These items are identified by identifi-
ers.

» Theend state/ post condition of use case “ Start node identification” or one of the children of the start node.
» Theuser iscorrectly logged in and authorized to access the requested information.
» Thelevel of depth down the start node / current node is defined (default: 1 level down the current node).
» The necessary filter information is defined, i.e., the result of the use case “PDM filter” is provided.
End state / post condition E1 (Success):

» Theprocessresultsin afiltered list or a structure tree containing at least the identifiers of product dataitems, and addi-
tional information about the items (e.g. URL s to documents or additional item information to be downloaded).

End state / post condition E2 (Failure):
» Theprocessresultsin afailure message. A failure can occur due to the following reasons:
» The user is not authorized to access the data.

» Therequested datais not available on the PLM server.
7.2.6.7 Constraints and assertions

If process step 2 leads to an exception regarding a specific structure node, the whole process must continue. The structure
node affected by the exception is not included in the collected data set.
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7.2.6.8 Relevant data

Product structure data
» Basic part classification data
» Document meta data
7.2.7 Browsing up product structure data
This process allows a user starting with the product structure to get a view on all product structure relevant data including
document (structure) data that is relevant for this specific user or a specific project, independently of the provider of the
data.
7.2.7.1 Owner of the use case
This use case was defined by the Work Group 1 of the PDTnet project.
7.2.7.2 Process purpose
This process allows a user starting with a specific product structure node to get a view on all relevant product structure
nodes in which this specific node is included (“Where used” query). For browsing down a product structure, a separate

use case is defined.

7.2.7.3 Partner role descriptions

Table 7 -Roles for browsing up product structure data

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or asystem, that triggersthe
PLM client.
PLM client System, that provides the communication between user and System
PLM server.
PLM server System, that providestherelevant PDM data. Thisisusually a | System
company's PLM system that acts as a server.

7.2.7.4 Process definition

This use case includes the browsing of product structure data up a product structure (“where used” query).
The following requirements are defined

Multiple views on the product structure have to be supported, e.g. lead view, supplier's assembly structure, spare part
structure, second tier supplier's view, etc.

» Theuser defines a set of parameters (filter information), that specifies characteristics of the desired structure nodes in
detail.

The process steps are:
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1. PLM client sends a query for “where used” nodes specified by the user to the PLM server
Steps repeated by PLM server for each product structure node in the scope of the query:
2. Check authorization regarding requested data ® Exception: Access denied (PLM server)
3. Callect requested data within PLM server
End of repeated steps.
4. PLM server sendsdatato PLM client

5. Display structure and itemsin PLM client. The way of presentation and needed interaction have to be defined by the
application projects.

7.2.7.5 Process flow diagram
At the moment no flow diagram exists.
7.2.7.6 Process start and end states

Start state / precondition S1:

A specific engineering development project is defined, which itself defines certain items of product data (e.g. assemblies,
parts, documents), that will be subject to change or creation during the project's life time. These items are identified by
identifiers.

« Theend state/ post condition of use case “ Start node identification” or one of the children of the start node, that means
item or item_version. Item_version is optionally in order to enable the access of versioning information starting from
the part number. Additionally, the single_instance can be identified (maybe by user interaction). Thisis“nice to have’
in general, but required as precondition for a“ Search in design space” functionality.

» Theuser iscorrectly logged in and authorized to access the requested information.

» Thelevel of depth up the start node / current node is defined and restricted to direct parent or root node (default: direct
parent node).

The necessary filter information is defined, i.e., the result of the use case “PLM filter” is provided.
End state / post condition E1 (Success):

« Theprocessresultsin afiltered list or a structure tree containing only identifiers of product data items (root nodes or
direct parent nodes). Only structure nodes which the user is authorized to see are included.

End state / post condition E2 (Failure):
» Theprocessresultsin afailure message. A failure can occur due to the following reasons:
« Theuser is not authorized to access the data.

» Therequested datais not available on the PLM server.
7.2.7.7 Constraints and assertions

Whenever the PLM System is providing a single_instance concept, the start node used may be the single_instance. If the
single_instance is used, there is no necessity for repeating process steps 2 and 3. This statement needs to be evaluated!
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» Thelevel of depth up the start node / current node is defined and restricted to direct parent or root node (default: direct
parent node).

» Exactly one root node exists for one development project.
» Need of unique filter, that displays the root node only once.

» Within the Client GUI the change to one of the resulting development project (in case of aresult list containing root
nodes) should be possible.

7.2.7.8 Relevant data
« Product structure data
7.2.8 Download of product data
7.2.8.1 Owner of the use case
This use case was defined by the Work Group 1 of the PDTnet project.
7.2.8.2 Process purpose

This use case has to be described under consideration of two main criteria:

What product data is to be downloaded?
« Download of asingledigital file: either geometry (CATIA, STEP) or other binary formats (e.g. TIFF)
« Download of aset of digital files
* Download of structures including optionally digital files
« Download of product meta data of a (structure) node
How is the product data to be downloaded?
 Using online download: viaHTTP, only for available documents - no conversion functionality provided

« Using offline download (e.g. via OFTP)

Due to this distinctions the use case “Download of product data” is divided into two use cases, which are described in the
following sections 2.2.9 and 2.2.10.

7.2.8.3 Download meta data including structures

This use case allows the user to identify meta data including structures that he wants to store in alocal file system, or that
he wants to import into an own PLM system. The format of the transferred data differs:

Online download: The data is transmitted as an data stream (e.g. SOAP message response for web services based
implementation). File representations are not sup-ported in this case.

Offline download: The data is sent as an file within the download package. It can be a STEP AP214 Part21, which is
specified in the server configuration and considers requirements at target side.
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If the detail level covers digital documents the download of these files will be initiated. The download of existing Part 21
files is not covered by this use case either. For this, see use case “Download of a single digital file”. If the datais sent
offline, the files may be added to the download package, which is specified in the server configuration and considers
requirements at target side.

This functionality covers the access of multiple PLM server Interfaces. For this, two possibilities exist:
1. The user has access to the PDM data of hisdirect (!) partners. Thisis covered by the use cases.

2. All other alternate possihilities are managed by the PLM server interface (e.g. datain a 2nd-tier supplier's PLM sys-
tem).

7.2.8.4 Partner role descriptions

Table 8 - Roles for downloading meta data including structures

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who Person / System
interacts with the PLM client, or asystem, that triggersthe PLM
client.
PLM client System, that provides the communi cation between user and System
PLM server.
PLM server System, that provides the relevant PDM data. Thisisusually a | System
company's PLM system that acts as a server.

7.2.8.5 Non-functional requirements

The following requirements with respect to the design of the PLM client GUI are defined:

» Thelevel of detail (“configuration™) can be defined depending on the application project. The technology for defining
this configuration is not defined yet.

« Theapproval status of the relevant data has to be managed by the PLM server interface via authentication and authori-
zation use cases.

» Theuser isnot able to exclude single objects that belong to the tree defined by the start node.

« An additional use case isneeded: “PLM Filter”. This use case enables the user to define some special properties that
restrict the following amount of managed data.

7.2.8.6 Process definition

The standard process consists of the following steps (the steps directly refer to elements of the user interface of the PLM
client):

1. Using the context menu (“right mouse click”™) for starting the use case. The user may use this menu only for items and
documentsin order to be STEP compliant in any cases.

2. By identifying the menu button “download of meta data’ a sub-menu appears that provides all available levels of
detail (called “configurations”): download of part master data, download of part and document master data, etc.

3. Theuser identifies the wished level of detail using the sub-menu.
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4. If the user defined to download structure information the next sub-menu appears: “Level of structure depth”.

5. Intheright frame alist of items appears that were defined for the download process. The user is able to use a scroll
bar for browsing through the list.

Optionally: If the download information was not already received by the client the following steps will be performed:
5a. Theclient iscalling the PLM server using a specified query.

5b..The server generates the product data and sends the resulting data stream to the client interface.

Mandatory:
6. The User starts the download by choosing the Online or Offline Download entry in the right click menu.
7. Online Download:
8. ThePLM client sends a query to the PLM server.
9. ThePLM server sends the requested data as a data stream to the PLM client.
10. Theclient takes the data stream and:
10a..calls the “Upload Query” to the second PLM system or
10b. writes an datafile.
Offline Download (see also “Initiation of an Offline Download”):

11. The PLM client sends aquery to PLM server interface or to the involved EDI-Tool ® In-put to use case “Initiation of
an Offline Download”.

12. A Client notification is created by the EDI-Tool.
7.2.8.7 Process flow diagram
At the moment no flow diagram exists.
7.2.8.8 Process start and end states

Start state S1:
» Successful results of Authorization and Browsing use cases.

End state E1 (Success):
« Offline Download: A notification of an additional exchange processis provided (e.g. “ Off-line transfer is running”).
» Online Download: A natification for the User, if the download is finished (with success or not).

» Theselected metadataincluding structuresisstored in adatafile on alocal computer (file system), or generated as data
stream as input for the Upload use case.

End state E2 (Failure):

» Theprocessresultsin afailure message. A failure can occur due to the following reasons:
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» Theuser is not authorized to accessthe PLM server.

» ThePLM server interface detected a problem.

» Theuser is not authorized to download the requested data.
» ThePLM server itself is not available.

« Offline Download: Triggering the EDI-Tool failed.

» Online Download: Not sufficient disc space for storing thefile.
7.2.8.9 Relevant data

+ All product data (part master, document master etc.)
2.2.9.7. Topics under discussion / Remarks
« Thisdownload use case ends by creating a data file or a data stream. This data can be re-used by Upload Use Cases.
 Definition of “configurations’: Should they be based on transformation rules?
7.2.9 Download a single digital file
This process allows a user to download a single specific digital file (geometry file, TIFF, etc.) from aremote PLM server
to alocal storage. The download also includes the viewing of digital files, as far as aviewing tool is automatically started

on the user side after the download process has finished. This process is called “simple viewing”.

7.2.9.1 Partner role descriptions

Table 9 - Roles for downloading a single digital file

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who Person / System
interactswith the PLM client, or asystem, that triggersthe PLM
client.
PLM client System, that provides the communication between user and System
PLM server.
PLM server System, that provides the relevant PDM data. Thisisusually a | System
company's PLM system that acts as a server.

7.2.9.2 Process definition

This use case includes the identification of asingle digital file to be downloaded, the start, the monitoring of the progress
and the check of the success of the data transport from a PLM server to a local storage.

The process steps are as follows:
1. Theuser identifiesthe digital file to be downloaded from the PLM server.
2. The User starts the download by choosing the Online or Offline Download entry in the right click menu.

Online Download:
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6.

The PLM client sends a query to the PLM server.
The PLM server sends the requested digital file datato the PLM client.

The PLM client receivesthe digital file and displaysit directly, opens an external application to display it or let the
user storeit in thelocal file system.

A notification is sent to the User (in case of success and in case of failure).

Offline Download (see also “Initiation of an Offline Download”):

7.

9.

The PLM client sends aquery to PLM server interface or to theinvolved EDI-Tool ® In-put to use case “ Initiation of
an Offline Download”.

For thefile export from the PDM Vault a copy of the document should be created, no file locking mechanism (for par-
allel use by other users) should be implemented. The export could be triggered by the PLM server or by the EDI-Tool.

A Client notification is created by the EDI-Tool.

7.2.9.3 Process flow diagram

At the moment no flow diagram exists.

7.2.9.4 Process start and end states

Start state S1.:

The user has been successfully authenticated.

The user is authorized to know that the digital file exists.

The user has got alist or a structure tree containing at least the identifier of the digital file and an appropriate URL.
The kind of the access (viewing, changing) is specified. Currently only viewing functionality is considered.

Thefinal trigger isthe selection in the context sensitive menu (“ Download selected file online/offline”) that belongsto
aselected single digital file.

End state E1 (Success):

Offline Download: A notification of an additional exchange processis provided (e.g. “ Offline transfer is running”).
Online Download: A notification for the User, if the download is finished (with success or not).

The digita file, that has been specified by the user for download, is opened and displayed or stored on thelocal storage.

End state E2 (Failure):

24

The process resultsin afailure message. A failure can occur due to the following reasons:
The user is not authorized to access the PLM server.

The user is not authorized to download the digital file.

The requested digital fileis not available on the PLM server.

The PLM server itself is not available.
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» Offline Download: Triggering the EDI-Tool failed.
» Export (checkout) functionality failed (digital file doesn't exist, the fileis already used by an other user).

» Online Download: Not sufficient disc space for storing the files.
7.2.9.5 Constraints and assertions

» Thedownloaded file is always not compressed if it is sent online. Then the file can be opened directly and maybe
viewed using aclient plug in or an external application. Compression isonly allowed if an offline transfer process
implies a package mechanism

» Thefilenameis generated by server/system specific rules.
7.2.9.6 Relevant data

« Document meta data

« Document data (digital file)
7.2.10 Generic object query

This use case allows a user to generically access objects (e.g. items, documents) as result of a specified filter condition.
Feasible filter parameters and the functionality for the collection and provision of these objects have to be provided by the
PLM server. Therefore, this generic use case can be specialized to further detailed use cases. Examples for detailed use
cases are:

» Find all parts contained in adesign space by providing bounding box parameters.
» Find heat sensitive parts by providing temperature parameters.
7.2.10.1 Owner of the use case
This use case was defined by the Work Group 2 of the PDTnet project.
7.2.10.2 Process purpose
This use case allows a user to generically access objects (items, documents) as result of a specified filter condition.
Feasible filter parameters and the functionality for the collection and provision of these objects have to be provided by the

PLM server. Therefore, this generic use case can be specialized to further detailed use cases. Examples for detailed use
cases are:

» Find all parts contained in adesign space by providing bounding box parameters.

» Find heat sensitive parts by providing temperature parameters.
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7.2.10.3 Partner role descriptions

Table 10 - Roles for generic object query

Role name Role description Roletype

User Party, that wishes to request information This could be a Person / System
person, who interacts with the PLM client, or a system, that
triggersthe PLM client.

PLM client System, that provides the communication between user and | System
PLM server.
PLM server System, that provides the relevant PDM data. Thisisusually | System

acompany's PLM system that acts as a server.

7.2.10.4 Process definition

The process steps are:
1. User chooses theintended (and provided) functionality (specialized query).
2. User defines a development project or uses the existing one.

3. PLM client displaysthe parameter names, that have to be provided to filter out the correct datawithinthe PLM server,
according to the chosen functionality (see 1.).

4. User provides required parameter values (objects properties, bounding box information, etc.) and initiates query to
PLM server interface (single PLM Interface).

5. PLM System is processing the query that results in an object list.

6. Object list is displayed within the PLM client.
7.2.10.5 Process flow diagram

The main mechanism for “ Generic object query” is shown in the following diagram. For more details see the specialized
use cases.
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User PLM Web Client PLM Server

Display provided
query functions
(submitted by PDM
server at start-up of
session) for currently
selected data object

Choose intended
query function

Display required filter

parameters for

chosen query
function

|

Provide parameter
values and initiate Submit query Process query using
internal functionality

query function, parameters
and values and provide result list

Display result list

Figure 2 - Process flow diagram for generic object query

7.2.10.6 Process start and end states

Start state S1.:
The authentication and authorization of the user was successful.

» A valid development project is existing.
» Theavailable specialized types of object queries related to specific objects have been previously submitted by the PLM

server (see use case “ Start-up of session”).

End state E1 (Success):
 List of objects that were requested according to the specialized query and filter parameters. Example for specialized

query “Search in design space”: All parts contained in the defined design space as alist of items.
End state E2 (Failure):
» Theprocessresultsin afailure message. A failure can occur due to the following reasons:

* No development project defined.
» The user is not authorized to access the data (see also use case “ Authorization™).

e Therequested dataiis not available on the PLM server.

« -Functionality is not supported for this object type.
27
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7.2.10.7 Constraints and assertions

Only one single PLM server is accessed. A generic object query that is sent simultaneously to more than one PLM server
is not supported.

7.2.10.8 Relevant data

Product structure data

» Basic part classification data

« Document meta data

« Document data

7.2.10.9 Diagrams

UML diagrams are provided for the specialized use cases.

7.2.11 Search in design space

This use case is a specialization of the use case “ Generic object query”.

7.2.11.1 Process purpose

Purpose of the “Search in design space” process is to query al parts which are located in the neighborhood of a given

part. This use case allows a designer at the supplier site to search for parts which are positioned in a certain area around
a specified part. The calculation of the neighborhood relation of parts will be done by using the “bounding boxes’ of the
parts. The user should be able to “blow up” the bounding box around a part in order to get al parts in a certain distance
of the given part.

7.2.11.2 Partner/actor role descriptions

Table 11 - Roles for search in design space

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or asystem, that triggersthe
PLM client.
PLM client System, that provides the communication between user and System
PLM server.
PLM server System, that providesthe relevant PDM data. Thisisusualy a | System
company's PLM system that acts as a server.

7.2.11.3 Process definition

The process could be seen as a query in which the query parameters do not exist as discrete PDM datain the PLM system.
Actually, the criteria for the evaluation of the result set is the geometrical relation between the given part and all other
partsin a given assembly. For ex-ample, the designer has to modify the design of the oil pump of a car. He needs to know

28
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which parts are located near to the pump to be able to check whether the modified pump fits into the space left for this
device. With the search described here, he can find those parts easily. This use case would probably only be relevant for
the OEM side of the PDTnet project.

The following requirements are defined:

» The parts found during the search are displayed in form of a“virtual container” which contains all parts meeting the
design space criteria. The virtual container is an assembly which is only created temporarily and which does not repre-
sentsany form of areal assembly. Itisonly meant as aset of objects and therefore can be displayed as an assembly with
one and only onelevel.

« It should be possible to combine different search criteria (search in design space, search by defining PDM datafilters).
For example, all temperature sensitive partsin a certain distance of a hot part have to be found by the query.

« Inorder to ensure the clearness of visualization, the formerly displayed structures should be made available by means
of a“Pull down list” or by “Tabs’ which alow to go directly to the assigned structure display.

» Theresulting set of items should allow to perform a download (online or offline) on certain items sel ectable by the user

» Theuser should optionally be able to define an assembly (“ Start node”) in which the parts to find are contained. For
example, all parts in an combustion engine should be found.

» Another option isto enter the depth of search, the levels of deepnessin an assembly.
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7.2.11.4 Process flow diagram

User PDM Web PDM Web
Client Server

| |
| Identify mot node |

|
|
Get next structure level l
|

Deliver items of level

Display nodesin structure

Select interesting part

Choose context method
"Search in design space"

Display query dialog

Opt.: Select assembly for result
set reduction ("start node")

Opt.: Define search depth

),4444444444444444444444

Enter additional query criteria

e O e

Commit query dialog
Send query message
Build result set as
a virtual container
T Return result set Zl

= Display items found

Figure 3 - Process flow diagram for search in design space
7.2.11.5 Process start and end states

Start state / precondition S1:

A specific engineering project is defined, which itself defines certain items of product data (e.g. assemblies, parts,
documents), that will be subject to change or creation during the project's life time. These items are identified by
identifiers.
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» Theend state/ post condition of use case “ Start node identification” or one of the children of the start node, that means
anitem

» Theuser iscorrectly logged in and authorized to access the requested information.
The necessary filter information is defined (see use case “ Generic object query”).
End state / post condition E1 (Success):

» Theprocessresultsin avirtual container (see 2.2.12) containing all the accessible parts found during the query. The
number of parts found is displayed.

» Thevirtual container contains the transformation matrices of the partsin relation to the car origin

« If no parts or accessible parts were found, an empty virtual container is presented. The number of parts found isdis-
played, in this caseit isO.

End state / post condition E2 (Failure):
» Theprocessresultsin afailure message. A failure can occur due to the following reasons:

» The selected part contains no geometry. Therefore, there is no possibility to find any parts in the neighborhood of the
part. This should be reported by the message “ Part contains no geometry.”

7.2.11.6 Constraints and assertions
» The selected part has to contain any geometry as a base for the query.
7.2.11.7 Relevant data

» Product structure data
7.2.12 Upload of product data

7.2.12.1 Process purpose

This use case allows a user to upload specific product data that was created or changed on alocal storage to a remote
PLM server.

This use case corresponds mainly to use case “Download of product data”’. Additionally, it requires two functions:
- ldentification of correct structure nodes for the integration of uploaded data.
» Creation/change of structures and/or structure nodes, if appropriate.

This functionality is closely related to the underlying access authorization concept. Due to the variety of PLM system-
specific access authorization architectures this topic is closely de-pending on the PLM system functionality and/or
company specific PLM system usage restrictions.

7.2.12.2 Owner of the use case

This use case was defined by the Work Group 2 of the PDTnet project.
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7.2.13 Upload a single digital file (simple user interaction)

7.2.13.1 Process purpose

This process allows a user to upload a single file which were created or changed on a local storage to a remote PLM
Server.

7.2.13.2 Process definition

This use case corresponds mainly to use case “Download of a single digital file” (see section 2.2.10). Additionally, it
reguires two functions:

Identification of the correct structure node for the integration of uploaded data.

« Creation/change of structures and/or structure nodes, if appropriate. This functionality is closely related to the underly-
ing access authorization concept. Due to the variety of PLM system-specific access authorization architectures this
topic is closely depending on the PLM system functionality.

7.2.13.3 Process flow diagram

At the moment no flow diagram exists.

7.2.13.4 Partner role descriptions

Table 12 -Roles for uploading of a single digital file (simple user interaction)

Role name Role description Roletype

User Party, that wishes to store PDM data on aremote PLM Person / System
server. This could be a person, who interacts with the PLM
client, or a system, that triggersthe PLM client.

PLM client System, that provides the communication between user and | System
PLM server
PLM server System, that providestherelevant PDM data. Thisisusualy | System

acompany's PLM system that acts as a server. The PLM
system can be extended by a Web Server to build the
complete PLM server.

7.2.13.5 Process start and end states

Start state S1:
» Theuser has got asingle file stored on hislocal file system to be uploaded.
» Theuser knows the correct structure node in the database of the PLM server for the integration of the data.
End state E1 (Success):
« Offline Upload: A notification of an additional exchange processis provided (e.g. “ Offline transfer is running”).

» Online Upload: A natification for the User, if the upload is finished (with success or not). The displayed target structure
is refreshed on the screen.
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» Thefile, that had been specified by the user for upload, is stored on the remote PLM server and attached to the target
structure. Maybe some new structure node were created to attach thefile to.

End state E2 (Failure):
» Theprocessresultsin afailure message. A failure can occur due to the following reasons:
» Theuser is not authorized to accessthe PLM server.
» Theuser isnot authorized to upload the digital file.
» The user is not authorized to create needed structure nodes.
» Theserver can't create needed structure nodes with default values.

» The specified data could not be integrated in the database of the PLM server (e.g. the correct structure node for data
integration could not be identified).

« The PLM server itself is not available.
« Offline Upload: Triggering the EDI-Tool failed.

7.2.13.6 Constraints and assertions

The uploaded file is always not compressed. Compression is only allowed if an offline transfer process implies a
packaging mechanism.

The target element to assign an uploaded file to can be of type “Item_version” or “Document_version”. In case of a
“Document_version” the file can be assigned directly. If an “Item_version” is selected, the server has to create a document
with default values to assign the file to. If any creation is not possible, the action fails and the user is notified.

Any directives/parameters for the upload process are stored at server side.
7.2.13.7 Relevant data

Product structure data
« Document meta data

» Document data (digital file)
7.2.14 Upload meta data including structures

7.2.14.1 Process purpose

This process allows a user to upload meta data including structures to a remote PLM server. This data was created or
changed on alocal storage or is the result of a download process.

7.2.14.2 Process definition

This use case corresponds mainly to use case “Download of meta data including structures’ (see section 2.2.9).
Additionally, it requires two functions:

« ldentification of correct structure nodes for the integration of uploaded data.
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» Creation/change of structures and/or structure nodes, if appropriate. This functionality is closely related to the underly-
ing access authorization concept. Due to the variety of PLM system-specific access authorization architectures this
topicis closely depending on the PLM system functionality.

7.2.14.3 Process flow diagram

At the moment no flow diagram exists.

7.2.14.4 Partner role descriptions

Table 13 -Roles for uploading meta data including structures

Role name Role description Roletype

User Party, that wishesto store PDM data on aremote PLM Person / System
server. This could be a person, who interacts with the PLM
client, or asystem, that triggersthe PLM client.

PLM client System, that provides the communication between user and | System
PLM server.
PLM server System, that providestherelevant PDM data. Thisisusually | System

acompany's PLM system that acts as a server.

7.2.14.5 Process start and end states

Start state S1:
» Theuser has got data stored on hislocal file system or stored temporarily as aresult of a download process.
» Theuser knows the correct structure nodes in the database of the PLM server for the integration of the data.
End state E1 (Success):
» Offline Upload: A notification of an additional exchange processis provided (e.g. “ Offline transfer is running”).

« Online Upload: A natification for the User, if the upload is finished (with success or not). The displayed target structure
is refreshed on the screen.

» Thedata, that had been specified by the user for upload, is stored on the remote PLM server and integrated into the tar-
get structure.

End state E2 (Failure):

» Theprocessresultsin afailure message. A failure can occur due to the following reasons:
* The user is not authorized to access the PLM server.
» The user is not authorized to upload the data.

 The specified data could not be integrated in the database of the PLM server (e.g. the correct structure nodes for
data integration could not be identified).

e The PLM server itself is not available.
« Offline Upload: Triggering the EDI-Tool failed.
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7.2.14.6 Constraints and assertions

The new structure is sent as message set to the server. The data can be assigned to one or more target elements. If the
whole uploaded structure should be assigned to one single element, this will be selected within a message parameter. If
there are more complex relations between the new and target elements, the message set also contains the target elements
and the relationships to them. In case of an offline transfer, the message set can be replaced by a STEP Part 21 file, which
is specified in the server configuration and considers requirements at target side. In case of an online transfer, STEP Part
21 is not supported.

Referenced files has to be uploaded separately using the use cases “Upload a single digital file” or “Upload a set of digital
files.” If the data is sent offline, the files may be added to the upload package, which is specified in the server
configuration and considers requirements at target side.

Any directives/parameters for the upload process are stored at server side.
7.2.14.7 Relevant data

Product structure data
» Basic part classification data
» Document meta data
» Document data
7.2.15 Change notification
7.2.15.1 Process purpose
The designer of a part needs notification when a change to a part happens which affects one of the parts he is responsible
for. This could take place when a part in the neighborhood of a given part is changed in its dimensions or properties or

when a part in an assembly is moved to another place than before. The user specifies the parts on which he wants to be
notified by using the functionality of subscribing specified in use case “Change content of subscription list”.
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7.2.15.2 Partner/actor role descriptions

Table 14 -Roles for change notification

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or a system, that triggers the
PLM client.
E-Mail Client System, that is able to maintain the user's e-mail. System
PLM server System, that providestherelevant PDM data. Thisisusually | System

acompany's PLM system that acts as a server.

7.2.15.3 Process definition

Target of the process is the evaluation of objects being changed since the last visit of the user to this object. When a
modification of those object is being detected, an appropriate message has to be delivered to the user. Objects could be
parts (and part versions), documents (and document versions) or models.

Changes to report could be:

3

3

3

3

Creation of anew version of an abject
Change of the release status of an object
Objects are deleted

Geometry has changed

Properties have changed

The following requirements are defined:

36

Two possibilities of detecting changes on the server side are conceivable. Which of them is used is depending on the
PLM server implementation:

Whenever an object linked to anybody's subscription list is changed, an e-mail is sent to the user(s).

In certain periods of time, the subscription lists of all users are checked against the objects they include. When a modi-
fication of a certain object is detected, an e-mail is sent to the user.

The frequency and content of e-mail notifications (confidential data must not be included!) are defined server-specifi-
caly.
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7.2.15.4 Process flow diagram
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Figure 4 - Process flow diagram for change notification
7.2.15.5 Process start and end states

Start states / preconditions S1 and S2:
» User has access to hise-mail client.
End state / post condition E1 and E2 (Success):

« Ane-mail notification about changes to one of his objects collected in the clipboard is sent to the user.
7.2.15.6 Constraints and assertions
Currently none are defined.
7.2.15.7 Relevant data
 Product meta data
7.2.16 Display content of subscription list and confirm changes

7.2.16.1 Process purpose

To get an overview about objects being changed on the PLM server, the user should be able to display the contents of his
subscription list in which he collects al the objects to track. The changed objects should be displayed in an emphasized
style to show the status of being changed.

The current content of the subscription list including notifications of changes can be re-quested by the PLM client:
» whenlogging in at the server

« wheninteractively initiated by the PLM client user.
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7.2.16.2 Partner/actor role descriptions

Table 15 - Roles for displaying content of subscription list and confirm changes

Role name Role description Roletype
User Party, that requests PDM data. This could be a person, who Person / System
interacts with the PLM client, or a system, that triggersthe PLM
client.
PLM client System, that provides the communication between user and PLM | System
server.
PLM server System, that provides the relevant PDM data. Thisis usually a System
company's PLM system that acts as a server.

7.2.16.3 Process definition

Target of the process is the evaluation of objects being changed on the PLM server since the last visit of the user and the
notification of the user by displaying the content of the subscription list. When a modification of those objects is being
detected, the objects are marked as changed in the subscription list and the reasons of the changes are displayed.

The following requirements are defined:

« Theuser controls the start of the evaluation process via the client. The results of the evaluation process are displayed
directly in the client.

« Thechange notification datais transferred by the PLM server using the data constructs provided by AP214 (work man-
agement information). An additional transfer of change management/notification documents (like PDF files) is cur-
rently not needed.

» Theuser must be able to define and to modify the content of his subscription list (see use case “ Change content of sub-
scription list”).

» The subscription list should be represented as a separate folder within the PLM client GUI.
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7.2.16.4 Process flow diagram
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7.2.16.5 Process start and end states

Start state / precondition S1:

A specific engineering project is defined, which itself defines certain items of product data (e.g. assemblies, parts,
documents), that will be subject to change or creation during the project life time. These items are identified by
identifiers.

» Theuser iscorrectly logged in and authorized to access the requested information.
End state / post condition E1 (Success):

» Theprocessresultsin avirtual container (see use case “ Search in design space”) containing all the objects in the sub-
scription list.

» Objects modified since the last ook on the subscription list are displayed emphasized. Deleted objects are displayed in
adifferent style.

- After confirmation, the modification status of the objectsisreset and in the case of deleted objectsin the PLM system,
they are also deleted from the subscription list.

7.2.16.6 Constraints and assertions

Currently none are defined.
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7.2.16.7 Relevant data

« Product metadata

« Work management data
7.2.17 Change content of subscription list

7.2.17.1 Process purpose

The idea of the subscription list is, that the user needs a sort of folder in which he can collect objects. The purpose of the
Subscription lists is to collect objects for which the change notification should be provided. The maodification of the
objects in this subscription lists is tracked and the user will be notified if such a modification takes place. The user should
be able to change the content of his subscription list. The subscription list contains al objects the user wants to be notified
when changes are applied to them.

7.2.17.2 Partner/actor role descriptions

Table 16 - Roles for changing content of subscription list

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or asystem, that triggersthe
PLM client.
PLM client System, that provides the communication between user and | System
PLM server.
PLM server System, that providestherelevant PDM data. Thisisusualy | System
acompany's PLM system that acts as a server.

7.2.17.3 Process definition

a.. Theuser selects objectsin the subscription list and wants the PLM system to delete the objects from the subscription
list.

b.. The user selects objectsin the PLM client and wants the PLM system to link those objects into the subscription list.
The following requirements are defined:

» Theuser has got a subscription list in the PLM system

» For use case a), the content of the subscription list with the objects to delete have to be displayed.0

 For use case b), the objects to add have to be displayed in the client.
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7.2.17.4 Process flow diagram
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7.2.17.5 Process start and end states

Start state / precondition S1 (use case a):

A specific engineering project is defined, which itself defines certain items of product data (e.g. assemblies, parts,
documents), that will be subject to change or creation during the project life time. These items are identified by
identifiers.

» Theuser iscorrectly logged in and authorized to access the requested information.
» The content of the subscription list is being displayed in the client.

Start state / precondition E2 (use case b):
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A specific engineering project is defined, which itself defines certain items of product data (e.g. assemblies, parts,
documents), that will be subject to change or creation during the project life time. These items are identified by
identifiers.

» Theuser iscorrectly logged in and authorized to access the requested information.
» Product datais displayed.
End state / post condition E1 and E2 (Success):

» The process resultsin an updated view to the subscription list.
7.2.17.6 Constraints and assertions
The user must own a subscription list.
7.2.17.7 Relevant data
Product meta data
7.2.18 Product Class Identification
7.2.18.1 Process purpose
Identification of atop level product_class to enable browsing of an abstract product structure.

7.2.18.2 Partner/actor role descriptions

Table 17 -Roles for product class identification

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or a system, that triggers the
PLM client.
PLM client System, that provides the communication between user and | System
PLM server.
PLM server System, that providestherelevant PDM data. Thisisusually | System
acompany's PLM system that acts as a server.

7.2.18.3 Process definition

This use case defines the process of identifying the start node of an abstract product structure in a PLM server. The end
state / post condition of the use case is the precondition of the use case “Browsing of an abstract product structure.”

The process steps are:
» The user entersan ID or Wild Card.
» PLM server receives ID or Wild Card and triggers search in PLM System.

» Exception: The PLM server does not respond.
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» PLM System executes query in its database
-> Exception: Database is not available, no data found, user is not authorized to access the data, etc.
» PLM server returns alist of product_class and product_component nodes.

« PLM client displays the resulting product_class nodes. If the list has only one member it shall be displayed as the root
node of atree. If the list contains more than one node than the result should be displayed as alist from which the user
may select one node that is than displayed as the root node of atree.

Remark: according to the AP214 CC8 Recommended Practices, each product_class is associated to one instance of
product_component (with relation_type='"realization") having the same attribute values. From this instance of
product_component (not displayed within the client), the abstract product structure may be traversed
(ProductStructureQuery).

7.2.18.4 Process flow diagram

At the moment no process flow diagram is provided.

7.2.18.5 Process start and end states

Start state / precondition S1:
» Theuser iscorrectly logged in and authorized to access the requested information.
» Theserviceisavailable.
» Theuser entersan Id or Wild Card.
End state / post condition E1 (Success):
« Thelist of resulting nodesis displayed as described above.
End state / post condition E2 (Failure):

» Theprocess resultsin afailure message.
7.2.18.6 Constraints and assertions
At the moment none are defined.
7.2.18.7 Relevant data
» Product_classinformation
7.2.19 Browsing of Abstract Product Structures

7.2.19.1 Process purpose

This process allows a user starting with an identified product_class, product_component or alternative solution to get
information on the subcomponents of an abstract product structure (product_component or item_instance).
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7.2.19.2 Partner/actor role descriptions

Table 18 - Roles for browsing of abstract product structures

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or a system, that triggers the
PLM client.
PLM client System, that provides the communication between user and | System
PLM server.
PLM server System, that providestherelevant PDM data. Thisisusually | System
acompany's PLM system that acts as a server.

7.2.19.3 Process definition

The process steps are:
» ThePLM client evaluatesif the product structure information is already obtained then it is directly displayed in atable.

» ThePLM client sends aquery for a substructure of product_class, product_component or aternative_solution specified
by the user to the PLM server.

« For each product structure node in the scope of the query the PLM server
» Checks the authorization regarding the requested data
-> Exception: Access denied
 Collects requested data within the PLM server
» PLM server sends data to the PLM client.

» PLM client displays the resulting nodes within the structure. The kind of relationship (e.g
product_structure_relationship of kind “decomposition” or “realization™) and child node (product_component or
item_instance) should be displayed within the PLM client.

Remark: only one level of the product structure is retrieved at a time.

Remark: only product_structure_relationships from product_component to product_component from alternative solution
to item_instance and from alternative_solution to product_component are supported.

Remark: all the subtypes of item_instance are supported (single, quantified and selected). selected_instance is used in the
case of a quantity ‘as needed": se-lected_instance.selection_quantity refers to an instance of value_limit with limit=0 and
limit_qualifier="minimum’.

Remark: this functionality is also available on item_version nodes if they are handled both as part (for their usage) as well
as product_component (having an own abstract product structure). In this case, the function handles the item_version just
asif it was a product_component.

7.2.19.4 Process flow diagram

At the moment no flow diagram is provided.
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7.2.19.5 Process start and end states

Start state / precondition S1:
» Theuser iscorrectly logged in and authorized to access the requested information.
» Theserviceisavailable.
» Theuser entersan|d.
End state / post condition E1 (Success):
» Thelist of resulting of the resulting nodes is displayed as described above.
End state / post condition E2 (Failure):

» Theprocess resultsin afailure message.
7.2.19.6 Constraints and assertions
At the moment none are defined.
7.2.19.7 Relevant data
« Product_structure_relationships, Product_components, Alternative_solutions, Item_instances
7.2.20 Browsing of Alternative Solutions within an Abstract Product Structure

7.2.20.1 Process purpose

This process allows a user starting with an identified product_component (or alternative solution) to get information on
the (sub-)alternative solutions of an abstract product structure.

7.2.20.2 Partner/actor role descriptions

Table 19 - Roles for browsing of alternate solutions within an abstract product structure

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or a system, that triggers the
PLM client.
PLM client System, that provides the communication between user and | System
PLM server.
PLM server System, that providesthe relevant PDM data. Thisisusually | System
acompany's PLM system that acts as a server.

7.2.20.3 Process definition

The process steps are:

» ThePLM client evaluatesif the aternative solutions are already obtained then it is directly displayed in atable.
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» The PLM client sends a query for the alternative solutions of a product_component (or alternative _solution) specified
by the user to the PLM server.

« For each alternative solution node in the scope of the query the PLM server
» Checks the authorization regarding the requested data
-> Exception: Access denied
» Collects requested data within the PLM server
» PLM server sends data to the PLM client.

» PLM client displays the resulting nodes within the structure. The kind of child node (alternative solution,
technical_solution, final_solution, supplier_solution) should be displayed within the PLM client.

7.2.20.4 Process flow diagram
At the moment no flow diagram is provided.
7.2.20.5 Process start and end states

Start state / precondition S1:
» Theuser iscorrectly logged in and authorized to access the requested information.
» Theserviceisavailable.
» Theuser entersan Id.
End state / post condition E1 (Success):
» Thelist of resulting of the resulting nodes is displayed as described above.
End state / post condition E2 (Failure):

» The process resultsin afailure message.
7.2.20.6 Constraints and assertions
At the moment none are defined.
7.2.20.7 Relevant data
» Product_structure_relationships, Product_components
7.2.21 Retrieve Configuration Data within an Abstract Product Structure
7.2.21.1 Process purpose

This process allows a user starting with an identified alternative_solution or item_instance to get information on the
configuration of an abstract product structure.
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7.2.21.2 Partner/actor role descriptions

Table 20 - Roles for retrieving configuration data within an abstract product structure

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or a system, that triggers the
PLM client.
PLM client System, that provides the communication between user and | System
PLM server.
PLM server System, that providestherelevant PDM data. Thisisusually | System
acompany's PLM system that acts as a server.

7.2.21.3 Process definition

The process steps are:
» ThePLM client evaluatesif configuration information is already obtained then it is directly displayed in atable.

« ThePLM client sends aquery for the configuration[s] of an alternative_solution or item_instance specified by the user
to the PLM server.

« For [each] configuration node in the scope of the query the PLM server
» Checks the authorization regarding the requested data
-> Exception: Access denied
 Collects requested data within the PLM server
» PLM server sends data to the PLM client.

« PLM client displays the resulting nodes within the structure. The associated Specification referenced through Configu-
ration and Class_specification_association should be displayed within the PLM client as a property of the configura-
tion.

Remark: currently, configuration may be only displayed on aternative_solution and item_instance, but not on
product_component and product_function.

Remark: for complexity reason the specification_expression corresponding to the logical rule stored within the legacy
system is mapped to a single string and mapped to a pseudo-Specification.id. This specification is directly referenced by
the Class_specification_association. The category of this specification has id=/DUMMY.

Remark: the product_class referenced by the class_specification_association will not be displayed to the PLM client, since
it is either derived from the root node of the abstract product structure, or is project independent (for example in the case
on configured assembly structures) and would have to be instantiated with a product_class of kind 'enterprise’.

Remark: if the usage of a part or product_component is not configured (i.e. the associated logical rule is empty), this
function will give no results.

7.2.21.4 Process flow diagram

At the moment no flow diagram is provided.
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7.2.21.5 Process start and end states

Start state / precondition S1:
» Theuser iscorrectly logged in and authorized to access the requested information.
» Theserviceisavailable.
» Theuser entersan Id.
End state / post condition E1 (Success):
» Thelist of resulting of the resulting nodes is displayed as described above.
End state / post condition E2 (Failure):

» Theprocess resultsin afailure message.
7.2.21.6 Constraints and assertions
At the moment none are defined.
7.2.21.7 Relevant data

- Alternative_solution, Item_instance, Configuration, Product_class, Class_specification_association, Specification,
Specification_category

7.2.22 Viewing of Change Management Information
7.2.22.1 Process purpose
Browsing through a product structure the user is able to see the assigned change management information.

7.2.22.2 Partner/actor role descriptions

Table 21 - Roles for viewing of change management information

Role name Role description Roletype
User Party, that requests PDM data. This could be a per-son, who | Person/ System
interacts with the PLM client, or a system, that triggersthe
PLM client.
PLM client System, that provides the communication between user and System
PLM server.
PLM server System, that providestherelevant PDM data. Thisisusually a | System
company's PLM system that acts as a server.

7.2.22.3 Process definition

The process steps are:

» Theuser selects anode (product_class, product_component, item_version) within the PLM client.
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» ThePLM client evaluates if work management information is already obtained then it is directly displayed in atable.
- If work management information is not obtained the PLM client sends a query for this node to the PLM server.
» PLM System executes query in its database
-> Exception: Database is not available, no data found, user is not authorized to access the data, etc.
» PLM server sends obtained work management data to the PLM client.
« PLM client displaysthe resulting datain atable.

Remark: according to the CC8 Recommended Practices, the effectivity references an event_reference, which references
again an activity. Effectivity assignment.effective_element and Activity Element.element both reference the
product_class, product_component or item_version node.

Remark: other object nodes are not supported at this time.
7.2.22.4 Process flow diagram

At the moment no flow diagram is provided.

7.2.22.5 Process start and end states

Start state / precondition S1:

» Theuser iscorrectly logged in and authorized to access the requested information.

» Theserviceisavailable.

» Theuser selects anode of kind product_class, product_component or item_version in the tree view.
End state / post condition E1 (Success):

» Theresulting information is displayed as described above.
End state / post condition E2 (Failure):

» Theprocess resultsin afailure message.
7.2.22.6 Constraints and assertions
At the moment none are defined.
7.2.22.7 Relevant data

« Activity, Activity_element, Effectivity, Effectivity_assignment, Event_reference

7.3 Relevant Subsets of STEP PDM Schema and STEP AP214

The relevant subsets of the STEP PDM Schema and the STEP AP214 are defined by the following functional modules:
« Part Identification,

« Part Structure,
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» Document and File Management,

« Shape Definition and Transformation,
- Classification,

» Properties,

« Alias Identification,

« Authorization,

» Configuration Management,

» Change and Work Management,

» Process planning, and

« Multi-Language support.
7.3.1 Part Identification

This subset of the STEP PDM Schema includes the primary objects used for product data management. This subset
provides the capability to represent product management information. It includes information about items that are either
raw materials, parts, or tools, about versions and views of items. A part may represent one of avariety of physical entities
used in discrete manufacturing; including raw material, semi-finished parts, assemblies, instruction manuals, kits,
manufacturing by-products, and products. The manufacturing industry is de-fined by the design, production, and sales of
parts, and almost every business activity in some way works with data that describes parts.

7.3.2 Part Structure

Base of this subset is the group of objects that define the bill of material relationships be-tween items for discrete
manufacturing.

A part is not defined by a single object with a set of attributes, but a collection of objects and relationships, each
describing different aspects of the part. For example, a part definition may consist of several engineering attributes, links
to suppliers of the part, references to CAD drawings describing the parts geometry, and a list of components used to
assembl e the part. These different pieces of the part definition will be referred to as part data objects.This subset supports
explicit hierarchical product structures representing assemblies and the constituents of those assemblies. This explicit part
structure corresponds to the traditional engineering and manufacturing bill of material indentured parts list.

7.3.3 Document and File Management

The scope of this subset is the handling of electronic documents comprising one or more files and track documents that
are not actively managed by the PLM system.

External files represent a simple external reference to a named file. An external file is not managed independently by the
system - there is usually no revision control or any representation definitions of external files. Version identification may
optionally be associated with an external file, but thisis for information only and is not used for managed revision control.

If afileisunder configuration control, it should be represented as a constituent of a document definition view/
representation. In this case it is actually the managed document that is under direct configuration control, the fileisin this
way indirectly under configuration control. A change to the file results in a change to the managed document (i.e. a new
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version) - the changed file would be mapped as a constituent of a view/representation definition of the new document
version. A simple external reference alone is not configuration controlled; it is just an external file reference to product
data. Documents may be associated with product data in a specified role, to represent some relationship between a
document and other elements of product data. Constraints may also be specified on this association, in order to distinguish
an applicable portion of an entire document or file in the association.

7.3.4 Shape Definition and Transformation

The scope of this subset provides the capability to associate items with shape or to identify aspects of the shape. It allows
also to distinguish between geometric elements used as auxiliary elements and geometric elements that describe product
data. Additionally, it contains the capability of an empty geometric model with only a geometric element for placement
purposes and an unconstrained three-dimensional geometric model that may contain any geometric data elements.

This subset allows linking geometric structures that result from relating different shape representations with associated
product structure when applicable, i.e., when the geometric structure directly corresponds to the assembly structure.

Two alternatives for the implementation of geometric structures related to assembly structures are recommended:

[ 1] Theassembly is described with the components built in. With this approach the shape of the component is mapped into
the shape of the assembly via mapped_item. The basic idea of the mapped_item is: an item will become part of another
item. The assembly component geometry is used as atemplate in the assembly geometry.

[ 2] The components of an assembly are described together with the construction history. This approach uses the
representation_relationship_with_transformation. The transformation describes the relation between different work-
spaces.

The usage of both alternatives is considered reasonable, because both mechanisms make sense even in mixed
combinations. With regard to the transformations in the context of assembly, a part is in principle incorporated in the
assembly only by rigid motion (i.e., translation and/or rotation) excluding mirroring and scaling.

7.3.5 Classification

A simple basic type of classification of products in STEP works by assigning categories to product data items. These
categories are identified by name labels that define the related classification. This type of classification is referred to as
specific classification. A specific_item_classification_hierarchy is used to build up hierarchical structures of
specific_item_classification.

7.3.6 Properties

The scope of this subset allows specifying properties associated with parts. A property isthe definition of a special quality
and may reflect physics or arbitrary, user defined measurements. A general pattern for instantiating property information
isin this subset. A number of pre-defined property type names are also proposed for use when appropriate.

A special case of part propertiesis that of the part shape property - a representation of the geometrical shape model of the
part, which are described in section 2.3.4.

7.3.7 Alias Identification
An diasidentification is a mechanism to associate an object with an additional identifier that is used to identify the object

of interest in a different context, either in another organization, or in some other context. The alias identification
mechanism shall not be used to alias sup-plied parts.
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The scope of the alias identification shall be specified either by the description of the associated identification_role or - if
the scope is defined by an organization - with help of an applied_organization_assignment. The scope of an alias defines
the context in which the id specified via applied_identification_assignment.assigned_id overrides the original id. A
scenario might be that an object has an id in the context of the organization assigned in the role 'id owner' as a primary id
and other ids defined via aliases that are valid in the context of some other organizations.

7.3.8 Authorization

The scope of this subset represents organizations and people in organizations as they per-form functions related to other
product data and data relationships. A person in this scope must exist in the context of some organization. An organization
or a person in an organization is then associated with the data or data relationship in some role indicating the function
being performed. Both people and organizations may have addresses associated with them.

Approving in this scope is accomplished by establishing an approval entity and relating it to some construct through an
applied_approva_assignment. The applied approval _assignment entity may have a role associated with it through the
entity role_association and its related object_role entity to indicate the reason/role of this approval related to the particular
element of product data.

Approval may be represented as a simple basic approval, or it may represent a more complex approval cycle involving
multiple provers, on different dates/times, and possibly with different status values.

7.3.9 Configuration Management

The purpose of this subset of the STEP PDM Schema [2] is meeting the requirements of enterprises that offer many
possible configurations of their products for sale. In most cases, the different configurations of a product differ from each
other in only minor ways. Configuration identification in the STEP PDM Schema [2] is the identification of product
concepts and their associated configurations, the composition of which is to be managed. If a configuration of a product
concept is implemented by a certain design, i.e. a particular part version, this version can be associated with the
configuration and managed using configuration effectivity. Because this model is based on the configuration management
model defined in STEP AP214, additional information and description of how to use the model can be found in the ARM
model and other documentation on AP214.

7.3.10 Change and Work Management

This subset describes the process by which companies request, implement, and effect change to products, documents,
components, assemblies, manufactured or purchased parts, processes, or even suppliers. This subset provides the
capability to represent activity, project, and contract related information. Activities may be initiated by work requests and
may be authorized by work orders. Activities may result in changes of models or of properties; such changes can also be
represented.

7.3.11 Process planning

This subset provides the capahility to represent process related data. This includes process plans, versions of process plans
with version tracking, process operations and properties of processes. A process plan is decomposed into one or more
occurrences of process operations. Process plans and process operations establish relationships among raw materials, in-
process items, and final items, as well as the relationship between the items and the tools used to manufacture them.
Additionally, the representation of the connection of parts in various kinds of mating is part of this subset.
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7.3.12 Multi-Language support

This subset provides the capability to represent descriptive information about objects in different languages.

7.4 EXPRESS-X Mapping

Supposed that one has two EXPRESS Schemes which cover approximately the same context. Then the EXPRESS-X
mapping gives rise to a method for mapping instances of one schema onto instances of the second schema. Information
not contained in the second schema are neglected.

The EXPRESS-X mapping specification in this section specifies the mapping from the STEP PDM Schema [2] extended
by the relevant subsets of 1SO 10303-214:2000 [8] (Chapter 7.3), especially the Configuration Management modelling
parts according to CC8, given as an AIM representation to the PIM Equivalence model (Chapter 7.5). In addition to the
EXPRESS-X mapping specification, instance diagrams are supplied in order to illustrate the mapping specification. These
diagrams follow the EXPRESS-G notation. They highlight the elements in scope of the illustrated mapping.
Corresponding AIM and ARM constructs are shown in paralel.

Example: Entities needed to create an item.

ENTI TY product;

id: identifier;

name : | abel;

description : OPTI ONAL text;

franme_of _reference : SET[1:?] OF product_context;
END_ENTI TY;

ENTI TY product _rel ated_product _cat egory
SUBTYPE OF (product_category);
products : SET[1:7?] OF product;

END_ENTI TY;
ENTI TY product _cat egory;
name : | abel;
description : OPTI ONAL text;
DERI VE
id: identifier := get_id_val ue(SELF);
WHERE

wl : S| ZEOF(USEDI N( SELF, " AUTOMOTI VE_DESI GN.' + 'I D ATTRIBUTE."' +
"IDENTIFIED_I TEM)) <= 1;
END_ENTI TY;

To reduce the complexity of the resulting reference model, the transformation in to the PIM represented in UML is based
on a PIM Equivalence model which is similar to the STEP AP214 ARM representation. This PIM Equivalence model is
described in Chapter 7.5.

Example: Entities needed to create an item.

ENTITY item
id: STRING
nane : string_select;
description : OPTIONAL string_sel ect;
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| NVERSE
associ ated _version : SET[1:7?] OF itemyversion FOR associated item
itemclassification : SET[1:7?] OF specific_itemclassification
FOR associated item
END_ENTI TY;

The relationship of the STEP AP214 ARM model representation described in EXPRESS to the underlying AIM model is
normative and described by mapping tables as part of the STEP AP214 standard.

Nevertheless, an EXPRESS-X mapping exists between corresponding parts of the STEP PDM and AP214 Schema
modelled with AIM elements and the STEP AP214 ARM model. This mapping is extended to reflect additional modelling
reguirements met by the PIM Equivalence model and to remove insufficiencies in the base models.

7.4.1 Part Identification
7.4.1.1 Item
A target instance of type Item is created out of a source Instance of type Product in the source schemawhich is referenced

by an instance of type Product_related product_category as products where the value of the name attribute is either 'part’,
‘raw material’ or ‘tool".

PRODUCT_RELATED_

PRODUCT;SQTEGORY — ’ PRODUCT #71 ITEM #85
name=part ‘
‘ ‘
V| | |
Figure 5 - Instance mapping for item
EXPRESS-X Mapping Specification:
MAP item map AS
it @ item
FROM
p . product;
prpc : product _related product category;
WHERE
wl: p IN prpc.products;
w?2: prpc.name IN['part', 'raw naterial', 'tool'];

| DENTI FI ED_BY p;
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SELECT

it.id .= p.id;
it.nane = p. hane;
it.description := p.description;

END_MAP;
7.4.1.2 Item_version

A target instance of type Item_version in the target schema is created out of a source instance of type
Product_definition_formation which references a Product instance which is mapped to an Item.

PRODUCT_RELATED_PRODUCT_CATEGORY

PRODUCT_DEFINITION_FORMATION SPECIFIC_ITEM_CLASSIFICATION #137

#132 . ITEM_VERSION#134 ~

#128 classification_name=part

name=part
F | F | o Fl
[ ]
associajed_item
foduct relating_product_definition_formation relgting

PRODUCT_DEFINITION_FORMATION_RELATIONSHIP ITEM #136

PRODUCT #131 ITEM_VERSION_RELATIONSHIP #133

|
relaled_pmducl_t}ﬁnilion_formation assogidfed_item
PRODUCT_DEFINITION_FORMATION
29 ITEM_VERSION#135
|
Figure 6 - Instance mapping for item version
EXPRESS-X Mapping Specification:
MAP item version_map AS
iv : itemyversion;
FROM
pdf : product_definition_formation;
WHERE
EXI STS(it em map( pdf. of _product));
SELECT
iv.id := pdf.id;
iv.associated_item:= item map(pdf.of product);
i v.description := pdf.description;
END_VAP;

7.4.1.3 Item_version_relationship
An target instance of type Item_version_relationship is created out of an instance of a source instance of type

Product_definition_formation_relationship which references instances of type Product_definition_formation that are
mapped to Item_versions as relating_product_definition_formation and as related product_definition_formation.
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PRODLCT_RELATED_PRODUCT_CATEGORY PRODUCT_DEFINITION_FORMATION SPECIFIC_ITEM_CLASSIFICATION #137
#132 : p ITEM_VERSION#134 : : o 3 R -
#128 classification_name=part
name=part
F
[ J
associafed_item
foduct relating_product_definition_formation relgting associates,_item
PRODUCT #131 PRODUCT—DEF'N'T'm—g’(‘)ﬂAT'ON—RELAT'ONSH Ls ITEM_VERSION_RELATIONSHIP #133 ITEM #136
| | il

of_prothigt related_product_dpfinition_formation

assogidted_item

PRODUCT_DEFINITION_FORMATION
#129
ITEM_VERSION #135

Figure 7 - Instance mapping for item version relationship

EXPRESS-X Mapping Specification:

MAP item version_rel ati onshi p_map AS

ivr : itemuversion_rel ationship;
FROM

pdfr : product_definition_formation_relationship;
VHERE

EXI STS(item version_map(pdfr.rel ated_product _definition_formation)) AND
EXI STS(item version_map(pdfr.relating_product _definition_formation));
SELECT
i vr.description pdf r. descri ption
ivr.relation_type := pdfr.nane;
ivr.related D=
itemversion_map(pdfr.related_product_definition_formtion);
ivr.relating 1=
itemversion_map(pdfr.relating product_definition_formation);

END_MAP;
7.4.1.4 Application_context

A target instance of type Application_context is created out of a source instance of type Product_definition_context.

EXPRESS-X Mapping Specification:

MAP appl i cation_context_nmap AS
actx : application_context;

FROM

pdctx : product_definition_context;
SELECT

actx.life_cycl e_stage := pdctx.life_cycl e_stage;

act x. application_domain := pdctx.frane_of _reference. application;
END_MAP;
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7.4.2 Part Structure

7.4.2.1 Item definitions, and Process_state

A target instance of type Design_discipline_item_definition is created out of an source instance of type
Product_definition in the source schema that references an instance of type Product_definition_context as
frame_of reference which has a name attribute with value 'part definition'.

If the source instance is referenced by an instance of type Product_definition_context_association with role name 'part
definition type' as definition, which refers to an instance of type Product_definition_context as frame_of reference then
the type of the created instance is a subtype of Design_discipline item_definition, depending on the value of the name
attribute of the Product_definition_context. An Assembly_definition is created if the name is ‘assembly definition’, a
Collection_definition is created if the name is 'collection definition' and a Process_state is created if the name is 'process
state'

PRODUCT_
DEFINITION_CONTEXT PRODUCT_ DEFINITION DESIGN_DISCIPLINE_
#84 %ame_of_reference #74 ITEM_DEFINITION #87
name=part definition A

Figure 8 - Instance mapping for design discipline item definition

EXPRESS-X Mapping Specification for Design_discipline_item_definition

MAP ddi d_map AS
ddid : design_discipline_itemdefinition;

FROM
pd : product_definition;
VHERE
wl: pd.frane_of _reference.nane = 'part definition';
SELECT
ddid.id = pd.id;
ddi d. nane = pd. nane;
ddi d. associ ated_item version := itemversi on_map(pd. formation);
ddid.initial _context := application_context_map(pd.frane_of_reference);

ddi d. addi ti onal _context :=
FOR EACH pdca I N pd<-
pd<-definition{product_definition_context_association |
rol e.name = 'additional context'};
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RETURN application_context _map(pdca.frane_of _reference);

END_AP;
COLLECTION_
a DEFINITION #2
PRODUCT_
DEFINITION #1
J |
|
il
M
..i ..i
|
Figure 9 - Instance mapping for collection definition
EXPRESS-X Mapping Specification for Assembly_definition, Collection_definition, Process _state:
MAP assenbly definition_nap AS
ddid : assenbly definition;
SUBTYPE OF (ddi d_mnap);
WHERE
SI ZEOF( pd<-defini ti on{product _definition_context_association |
role.nane = 'part definition type'}
.. franme_of _reference{product _definition_context |
nane = 'assenbly definition'}) > O;
END_MVAP;
MAP col | ection_definition_nap AS
ddid : collection_definition;
SUBTYPE OF (ddid_map);
WHERE
(Sl ZEOF( pd<-definition{product _definition_context_association |
role.nane = 'part definition type'}
::frane_of _reference{product_definition_context |
nane = 'collection definition'}) > 0);
END_MAP;

MAP process_state _map AS
ddid : process_state;
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SUBTYPE OF (ddid_map);

VHERE
SI ZEOF( pd<-defini ti on{product definition_context_association |
role.name = 'part definition type'}
.. frame_of _reference{product _definition_context |
nane= 'process state'}) > 0;
SELECT

ddid.related itemdefinition : =
ddi d_map(pd<-rel ated_product _definition
{product _definition_relationship |
nane = 'process state to related itenm}
c:relating_product _definition[1]);
END_MAP;

7.4.2.2 Assembly relationships

A target instance of type Item_definition_instance relationship is created out of a source instance of type
Product_definition_relationship which refers to a Product_definition with a frame_of reference name of 'part definition’
as relating_product_definition. In addition the Product_definition_relationship source instance must either refer to an
instance of type Product_definition with frame_of _reference name 'part occurrence' as related _product_definition or it
must be of type Assembly component_usage and refer to an instance of type Product_definition with frame_of reference
name 'part definition' as related_product_definition.

If the name of the source Product_definition_relationship is 'collection membership' then a target instance of subtype
Collected_item association is created.

If the source Product_definition_relationship is of type Next_assembly_usage occurrence, then a target instance of
subtype Next_higher_assembly is created.

If the source Product_definition_relationship is of type Assembly component_usage then a target instance of subtype
Assembly_component_relationship is created.

If all of the above conditions are false, a target instance of subtype General _item_definition_instance _relationship is
created.
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Figure 10 - Instance mapping for next higher assembly

EXPRESS-X Mapping Specification:

MAP item definition_instance_rel ationship_nmap AS

rel : itemdefinition_instance_relationship;
FROM

pdr : product_definition_relationship;
WHERE

wl: pdr.relating_product_definition.frane_of_reference. name =
"part definition';

w2: (pdr.related_product _definition.frane_of _reference. nane
"part occurrence') OR

(" AUTOMOT| VE_DESI GN. ASSEMBLY_COMPONENT_USAGE' | N TYPEOF(rel)) AND

(pdr.rel ated_product _definition.frame_of _reference. name =
"part definition');
SELECT
rel .relating := ddid_map(pdr.rel ating_product_definition);
rel.rel ated

IN TYPEOF(rel)
THEN
item. i nstance_map(
pdr.rel ated_product _definition
<-rel ated_product _definition
{product _definition_relationship
nane = 'definition usage'}::
rel ating_product _definition{product_definition
pdr I N product _definition<-occurence
{product _definition_occurrence_relationship}
::roccurrence_usage}[1]);
ELSE
item. instance_map(pdr.rel ated_product _definition);
END | F;

| F ' AUTOMOTI VE_DESI GN. ASSEMBLY_COVPONENT_RELATI ONSHI P
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END_MAP;

MAP assenbly structure_nmap AS

rel : assenbly component rel ationship;
SUBTYPE OF (itemdefinition_instance_relationship_nap)
VHERE

" AUTOMOT| VE_DESI GN. ASSEMVBLY_COVPONENT _RELATI ONSHI P* | N TYPEOF( pdr) ;
SELECT
acr. pl acenent =
nodel rel ati onshi p_map(pdr<-definition{product _definition_shape}
<-represented product _relation
{cont ext _dependent _shape_r epresent ati on}
s:representation_relation[1]);

END_MAP;
MAP next _hi gher_assenbly_map AS

rel : next_higher_assenbly;
SUBTYPE OF (assenbly_structure_nap);
VWHERE

* AUTOVOTI VE_DESI GN. NEXT_ASSEMBLY USAGE_OCCURRENCE' | N TYPEOF( pdr);
END_MAP;

MAP col | ected_item associ ati on_map AS

rel : collected itemassociation;
SUBTYPE OF (item.definition_instance_relationship);
VHERE
pdr. name = 'coll ection nenbership';
END_MAP;
MAP general _itemdefinition_instance_rel ationship_nmap AS
rel : general itemdefinition_instance_relationship;
SUBTYPE OF (itemdefinition_instance_relationship);
VHERE
OTHERW SE;
SELECT
rel .description := pdr.description;
rel .relation_type := pdr.nang;
END_MAP;

7.4.2.3 Item relationships

A target instance of type Item_definition_relationship is created from a source instance of
Product_definition_relationship, which is not of type Assembly component_usage, where the related and relating
Product_definition reference a Product_context as frame_of_reference with name attribute value 'part definition'. The
exact type of the target instance depends on the subtype of the Product_definition_relationship.
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Figure 11 - Instance mapping for item relationships

EXPRESS-X Mapping Specification:

MAP itemdefinition_relationship_map AS

idr : itemdefinition_relationship;
FROM

pdrel : product_definition_relationship;
VHERE

w l: pdrel.relating _product _definition.frane_of reference. nane
= 'part definition';
w2: pdrel.related _product_definition.frame_of reference. nane
= 'part definition';
wr 3: NOT (' AUTOMOTI VE_DESI GN. ASSEMBLY_COVPONENT_USAGE' | N TYPEOF(rel));
SELECT
idr.relating :
idr.related
END_MAP;

ddi d_map(pdrel .rel ati ng_product _definition);
ddi d_map(pdrel .rel ated_product _definition);

MAP make fromrel ati onshi p_map AS
idr : make_fromrel ationship;
SUBTYPE_OF (itemdefinition_relationship_nap);
VHERE
wr 3: ' AUTOMOTI VE_DESI GN. MAKE_FROM USAGE_OPTI ON' | N TYPEOR( pdrel);
SELECT
idr.description := pdrel.description
END_MAP

MAP repl aced_definition_rel ationship_nap AS
idr : replaced _definition_relationship;
SUBTYPE OF (itemdefinition_relationship_nap);

VHERE

w 3: pdrel.nanme = "definition replacenent’;
SELECT

idr.description := pdrel.description
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END_MAP;

MAP geonetrical rel ationship_nap AS
idr : geonetrical _relationship;
SUBTYPE OF (itemdefinition_relationship_nap);

VHERE

w 3: pdrel.nane = 'geonetrical relationship';
SELECT

idr.description := pdrel.description;

idr.definition_placenent :=
nodel rel ati onship_trafo_map(pdrel <-definition{product_definition_shape}
<-represented_product _relation
{cont ext _dependent _shape_r epresent ati on}
:representation_relation[1]);
END_MAP;

MAP t ool part_rel ationship_map AS
idr : tool _part_rel ationship;

VWHERE
w 3: pdrel.nane = 'tool part relationship';
SELECT
i dr.used_technol ogy_description := pdrel.description;

idr.placement :=
nodel _rel ati onshi p_trafo_map(pdrel <-definition{product_definition_shape}
<-represented_product _relation
{cont ext _dependent _shape_r epresent ati on}
:representation_relation[1]);
END_MAP;

MAP general _itemdefinition_relationship_map AS
idr : general _itemdefinition_relationship;
SUBTYPE OF (itemdefinition_relationship_nap);
VWHERE
OTHERW SE;
SELECT
idr.description := pdrel.description;
idr.relation_type := pdrel.naneg;
END_MAP;

7.4.2.4 ltem instance entities

A target instance of type Item_instance is created out of a source instance of type Product_definition that references an
instance of type Product_definition_context with name 'part occurrence' as frame_of _reference. Depending on the value of
the name attribute of the source instance the target instance is of subtype Single _instance (for value 'single instance"),
Quantified_instance (for value 'quantified instance’), Selected_instance (for value 'selected instance’) or
Specified_instance (for value 'specified instance').
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Figure 12 - Instance mapping for item instance entities

EXPRESS-X Mapping Specification:

MAP item.instance_map AS

ii : iteminstan
FROM

pd : product def
VHERE

pd. frame_of refe
SELECT

ii.description

ii.id := pd.id;

ii.definition :

END_MAP;

64

ce;
inition;
rence. nane = 'part occurrence'

. = pd. description;

| F SI ZEOF( pd<-rel ated_product _definition
{product _definition_relationship
nane = 'definition usage'}) > 0
THEN
ddi d_map(pd<-rel at ed_product _definition
{product _definition_relationship
nane = 'definition usage'}
::relating _product _definition[1]);
ELSE
product identification_map
pd<-desi gn{configuration_design
nane = 'occurrence usage definition'}

ITEM_INSTANCE
#1

.:configuration{product _identification}[1]);

END_ I F;
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MAP singl e_instance_map AS

ii : single_instance;
SUBTYPE OF (item.instance);
VHERE

pd. nane = 'single instance';
END_MAP;

MAP quantified instance _map AS
ii : quantified_instance
SUBTYPE OF (item.instance);

VHERE
pd. nane = 'quantified instance'
SELECT
ii.quantity := numerical _val ue_map(
pd<-definition{property_definition
nane = 'occurrence quantity'}
<-definition{property_definition_representation}
::used_representation{representation | name='quantity'}
critems{neasure_representation_item |
nane = 'quantity measure'}[1]);
END_MAP;

MAP sel ected_i nst ance_map AS
ii : selected_instance;
SUBTYPE OF (item.instance);

VWHERE
pd. nane = 'sel ected instance';
SELECT
ii.selection control :=
pd<-definition{property _definition | nane = 'occurrence selection'}
<-definition{property _definition_representation}
::used_representation{representation | name = 'selection criteria'}
c:items{descriptive_representation_item |
nane = 'selection control' }[1].description
ii.selected quantity := value_w th_unit_map(
pd<-definition{property definition | nane = 'occurrence selection'}
<-definition{property _definition_representation}
::used_representation{representation | name = 'selection criteria'}
critems{representation_item| nane = 'selection quantity'}[1]);
END_MAP;

MAP speci fied_i nstance_map AS
ii : specified_instance;
SUBTYPE OF (item.instance);

VWHERE
pd. name = 'specified instance'
SELECT
ii.assenbly context := assenbly_definition_map(

pd<-occurrence{product_definition_occurrence_relationship}
::occurrence_usage{speci fi ed_hi gher _usage_occurrence}
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;:relating _product _definition[1]);
ii.related_instance := item.instance_nap(
pd<-occurrence{product _definition_occurrence_relationship}
;. occurrence_usage{speci fi ed_hi gher _usage_occurrence}
;. next _usage{next _assenbly usage_occurrence}
<-occurrence_usage{product definition_occurrence_rel ationshi p}
::occurrence{product _definition}[1]);
ii.upper_usage := item.instance_nap(
pd<-occurrence{product definition_occurrence_relationship}
. :upper _usage{ next assenbly _usage_occurrence}
;. occurrence_usage{speci fi ed_hi gher _usage_occurrence}
<-occurrence_usage{product _definition_occurrence_rel ationshi p}
::occurrence{product _definition}[1]);
END_MAP;

7.4.2.5 Item instance relationships

A target instance of type Item_instance relationship is created out of a source instance of type
Product_definition_relationship that references instances of type Product_definition with a frame_of _reference name 'part
occurrence' both as related _product_definition and as relating_product_definition. If the value of the name attribute of the
source instance is 'usage re-placement’ the target instance is of subtype Replaced_usage_relationship, otherwise the target
instance is of subtype General_item_instance_relationship.

A target instance of type Replaced usage relationship is also created out of a source instance of type
Product_definition_substitute that refers to a Product_definitions with a frame_of _reference name 'part occurrence' as
substitute_definition and context_relationship.

EXPRESS-X Mapping Specification:

MAP item.instance_rel ationship_map AS

iir : iteminstance_relationship ;
PARTI TI ON p_pdr ;
FROM

pdr : product_definition_relationship ;
VHERE

wl : pdr.relating product _definition.frame_of reference.nane =
"part occurrence' ;
w2 : pdr.related product _definition.frane_of reference. nane =
'part occurrence' ;
RETURN (item.instance_rel ati onshi p_pdrel _map(pdr));
PARTI TI ON p_psubst ;

FROM
ps : product _definition_substitute;
VHERE
ps. substitute _definition.frame_of reference.nane = 'part occurrence';
RETURN (repl aced_usage_rel ati onshi p_subst_nmap(ps));
END_MAP ;
DEPENDENT_MAP item.instance_rel ationship_pdrel _nap AS
iir : iteminstance_relationship ;
FROM

pdr : product_definition_relationship ;

66 PLM Adopted Specification



SELECT
iir.related := item.instance_nap(pdr.rel ated_product definition) ;
END_DEPENDENT VAP

DEPENDENT _MAP general item.instance_rel ationship _pdrel _nap AS
iir : general _item.instance_relationship
SUBTYPE OF (item.instance_rel ationship_pdrel _map) ;

VWHERE
OTHERW SE ;

SELECT
irr.relating := item.instance_nap(pdr.rel ated _product _definition);
irr.relation_type := pdr.nanme

END_DEPENDENT_MAP :

DEPENDENT _MAP repl aced_usage_rel ati onshi p_pdrel _map AS
iir : replaced_usage rel ationship
SUBTYPE OF (item.instance_rel ationship_pdrel _map) ;

VWHERE

(pdr.nane = 'usage replacenent') OR

(pdr.nane = 'process input or output replacenent');
SELECT

irr.description pdr. description ;
irr.relating = item.instance_map(pdr.relating _product_definition);
i rr.usage_context := process_operation_input_or_out put_nmap(
pdr.rel ating_product_definition
<-defi ned_product {process_product _associ ation}[1]);

END_DEPENDENT_MAP :

DEPENDENT_MAP r epl aced_usage_rel ati onshi p_subst _map AS
rur : replaced_usage rel ationship

FROM
ps : product_definition_substitute
SELECT
rur.related := item.instance_nmap(ps.substitute_definition) ;

rur.relating : =
item. instance_map(ps.context_rel ationship
<-occurrence_usage{product _definition_occurrence_rel ationshi p}
::occurrence[1]) ;
rur.usage_context :=
| F " AUTOMOTI VE_DESI GN. PRODUCT_DEFI NI TI ON_USAGE' | N
TYPEOR( ps. cont ext _rel ati onshi p)

THEN

product _structure_rel ati onshi p(ps.context_rel ati onship) ;
ELSE

itemdefinition_instance_rel ationship(ps.context_relationship) ;
END | F ;

END_DEPENDENT_MAP :
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7.4.2.6 Instance_placement

A target instance of type Instance placement is created out of a source instance of type
Representation_relation_with_transformation with name 'instance placement'.

EXPRESS-X Mapping Specification:

MAP i nstance_pl acenent _map AS

ip : instance_pl acenent;
FROM

rrel : representation_relation_wth_transformation;
VHERE

rrel.name = 'instance placenent';
SELECT

i p. pl aced_i nstance : = single_instance_map(

rrel::rep_1{shape_representation}
<-used_representation{shape_definition_representation}
represented_definition{product _definition_shape}

c:definition{product _definition | (nane = 'single instance')
AND (frane_of _reference.nane = 'part occurrence')}[1]);
i p. pl acenent := geonetric_nodel _relationship(rrel);

i p. reference_product _conmponent :=
| F " AUTOMOTI VE_DESI GN. SHAPE_REPRESENTATI ON' I N TYPECOF(rrel .rep_2) THEN
product _conponent _map(rrel .rep_2
<-used_representation{shape_definition_representation}
represented_definition{product _definition_shape}
c:definition{product _definition | frane_of_reference. name =
'conceptual definition')}[1]);

ELSE
product _conponent _map(rrel::rep_2{representation
nane = 'nodel property val ue'}
<- used_representation{property _definition_representation}
represented_definition{property_definition
nane = 'positioning}
c:definition{product _definition | frane_of_reference. name =
'conceptual definition')}[1]);
END | F;
END_MAP;

7.4.2.7 Component_placement

A target instance of type Component_placement is created out of a source instance of type
Representation_relation_with_transformation with name ‘component placement'.

EXPRESS-X Mapping Specification:

MAP conponent _pl acenent _nap AS

ip : conpnent_placenent;
FROM

rrel : representation_relation with transfornation;
WHERE
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rrel.name = 'conponent placenent’;
SELECT
i p. pl aced_conponent : =
| F " AUTOMOTI VE_DESI GN. SHAPE_REPRESENTATI ON' I N TYPEOF(rrel .rep_1) THEN
product conponent _nap(rrel::rep_1l{shape_representation}
<-used_representati on{shape_definition_representation}
represented _definition{product definition_shape}
c:definition{product _definition | frane_of reference.nane =
"conceptual definition}[1]);

ELSE
product conponent _map(rrel::rep_1l{representation
nane = 'nodel property val ue'}
<- used_representation{property_definition_representation}
represented_definition{property_definition
nane = 'positioning'}
c:definition{product_definition | frane_of_reference. nane =
'conceptual definition')}[1]);
END | F;
i p. pl acenent := geonetric_nodel _relationship(rrel);

i p. reference_product_conponent :=
| F " AUTOMOTI VE_DESI GN. SHAPE_REPRESENTATI ON' I N TYPEOF(rrel .rep_2) THEN
product _conponent _map(rrel.rep_2
<-used_representati on{shape_definition_representation}
represented_definition{product _definition_shape}
c:definition{product_definition | frane_of_reference. nane =
'conceptual definition')}[1]);

ELSE
product _conponent _map(rrel::rep_2{representation
nane = 'nodel property val ue'}
<- used_representation{property_definition_representation}
represented_definition{property_definition
nane = 'positioning'}
c:definition{product_definition | frane_of_reference. nane =
'conceptual definition')}[1]);
END | F;
END_MAP;

7.4.3 Document and File Management
7.4.3.1 Document

An instance of type Document in the target schema is created out of an instance of type Product in the source schema.

Conditions: attribute 'products' of at least one instance of type Product_related product_category where the value of the
name attribute is 'document’, refers to the Product instance.
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Figure 13 - Instance mapping for document

EXPRESS-X Mapping Specification:

MAP document _nap AS
doc : document;

FROM

p . product;

prpc : product _rel ated_product category;
VHERE

wl: p IN prpc.products;

wr2: prpc.nane = 'docunent';
| DENTI FI ED_BY p;
SELECT

doc. docunment _id := p.id;

doc. nane = p. nane;

doc. description := p.description
END_MAP

7.4.3.2 Document_version

An instance of type Document_version in the target schemais created out of an instance of type
Product_definition_formation in the source schema.

Conditions: Attribute of _product refers to an instance of type Product that is mapped to a Document.
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Figure 14 - Instance mapping for document version

EXPRESS-X Mapping Specification:

MAP docunent version_map AS
dv : docunent version;

FROM
pdf : product _definition formation;
VHERE
EXI STS(docunment _map( pdf. of _product));
SELECT
dv.id := pdf.id;
dv. associ at ed_docunment : = docunent map(pdf.of product);
dv. description := pdf.description;
END_MAP

7.4.3.3 Document_version_relationship
A target instance of Document_version_relationship is created out of a source instance of type

Product_definition_formation_relationship which refers to instances of type Product_definition_formation that are
mapped to Document_versions both as related product_definition and as relating_product_definition.
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Figure 15 - Instance mapping for document version relationship

EXPRESS-X Mapping Specification:

MAP docunent _version_rel ationshi p_nmap AS
ivr : docunent _version_relationship;
FROM
pdfr : product_definition_formation_relationship;
VHERE
wr1l: EXI STS(docunent _versi on_nap
(pdfr.rel ated_product _definition_formation));
wr 2: EXI STS(docunent _versi on_nap
(pdfr.relating_product_definition_formation));

SELECT
i vr.description ;= pdfr.description;
ivr.relation_type := pdfr. nane;

ivr.related D=
docunent _versi on_map(pdfr.rel ated_product _definition_formation);
ivr.relating 1=
docunent _version_map(pdfr.rel ating_product _definition_formtion);
END_MAP;

7.4.3.4 Physical_document and Digital_document

A target instance of type Digital_document or Physical _document is created out of an instance of type Product_definition
in the source schema.

[ 1] A Digital_document is created if the attribute frame_of_reference of the source instance refers to an instance of type
Product_definition_context that has an attribute 'name’ with value 'digital document definition'.

72 PLM Adopted Specification



[ 2] A Physica_document is created if the attribute frame_of reference of the source instance refersto an instance of type

Product_definition_context that has an attribute 'name’ with value 'physical document definition'.

PRODUCT
— PRODUCT_DEFINITION_
Df;é”{fg(;?%ﬁggg%;fg TR A WITH_ASSOCIATED,_ DIGITAL_DOCUMENT #110
=digital ¢ o1 DOCUMENTS #109
definition 4
al al al

Figure 16 - Instance mapping for digital document

EXPRESS-X Mapping Specification:

MAP docunent representati on_map AS
drep : docunent _representation

FROM

pd : product_definition
VHERE

pd. frame_of reference.name = 'digital docunent definition';
SELECT

drep.id = pd.id;

pd. descri pti on;
docunent _versi on_nap(pd. formation);

drep. descri ption
drep. associ at ed_docunent _versi on :
drep.representation format :=
docunent format _property map(pd<-definition{property definition
nane = 'docunent property'}
<-definition{property definition_representation}
;. used_representation{representation
nane = 'docunent format'}[1]);

drep.content :=
docunent _content _property_map(pd<-definition{property_definition
nane = 'docunent property'}
<-definition{property _definition_representation}
::used_representation{representation
nane = 'docunent content'}[1]);
drep.creation : =
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docunent creation_property map(pd<-definition{property definition |
nane = 'docunent property'}
<-definition{property definition_representation}
::used_representation{representation
nane = 'docunent creation'}[1]);
drep. conmon_| ocation : =
FOR EACH idx I N pd<-itens{applied _external identification_assignnment |
role.nane = 'common | ocation'}
RETURN document | ocati on_property _map(i dx. source);
END_MAP;

MAP di gi tal _docunent _nap AS
drep : digital _docunent;
SUBTYPE OF (document _representation_nap);

VHERE
pd. frame_of reference.nanme = 'digital docunment definition';
SELECT
drep.file := | F ' AUTOMOTI VE_DESI GN. '+
PRODUCT_DEFI NI TI ON_W TH_ASSOCI ATED_DOCUMENTS' | N
TYPEOF( pd)
THEN
FOR EACH df I N pd. docunentation_ids
RETURN digital file_map(df);
ELSE
[1;
END_| F;
END_MAP;

MAP physi cal _docunent _map AS
drep : physical _docunent;
SUBTYPE OF (document _representation_nap);

VWHERE
pd. frame_of reference. nanme = ' physi cal docunment definition';
SELECT
drep. conponent := |IF ' AUTOMOTI VE_DESI GN.' +
PRODUCT_DEFI NI TI ON_W TH_ASSCCI ATED_DOCUMENTS' | N
TYPECF( pd)
THEN
FOR EACH df I N NVL(pd.docunentation_ids,[]);
RETURN har dcopy_map(df);
ELSE
[1;
END_I F;
END_VAP;

7.4.3.5 Digital_file and Hardcopy

A target instance of type Digital_file or Hardcopy is created out of a source instance of type Document_file.

Conditions:
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[ 1] Thereisat least oneinstance of type Document_representation type that references the Document_file instance with
attribute 'represented _document'.

[ 2] If thevalue of attribute 'name' of the referencing Document_representation_type instance is 'digital' aDigital_fileis cre-
ated.

[ 3] If thevalue of attribute 'name' of the referencing Document_representation_type instance is 'physical’ aPhysical_fileis

created.
a I’ 4
F F
4 F F
DOCUMENT_
REPRESEZEAOLION_TYPE epresented_document DOCUMENT_FILE #105 DIGITAL_FILE #103
al a

Figure 17 - Instance mapping for digital file

EXPRESS-X Mapping Specification:

MAP docunent file _map AS
docf : docurent file;

FROM
df : document file;
drt : docunent _representation_type;
VHERE
wl: drt.represented docunent :=: df;
w?2: drt.nane IN['digital', 'physical'];
| DENTI FI ED_BY df;
SELECT

docf.file id := df.id;
docf. docunent file type := docunent _type property map(df.kind);
docf.file format : =
docunent _format _property_map(df <-definition{property_definition
nane = 'docunent property'}
<-definition{property_definition_representation}
::used_representation{representation
nane = 'docunent format'}[1]);
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docf.content :=
docunent _content _property_map(df<-definition{property definition |
nane = 'docunent property'}
<-definition{property definition_representation}
;. used_representation{representation
nane = 'docurent content'}[1]);
docf.creation : =
docunent creation_property map(df<-definition{property definition |
nane = 'docunent property'}
<-definition{property definition_representation}
::used_representation{representation
nane = 'docunment creation'}[1]);
docf.external id and |ocation :=
FOR EACH idx IN df<-itens{applied_external _identification_assignment |
rol e.nane = 'external docunent id and location'}
RETURN external _file_id_and_|l ocation_map(idx);
END_MAP;

MAP digital _file_map AS

docf : digital _file;
SUBTYPE OF (docunment _fil e_nmap);
VHERE

drt.name = "digital";
END_MAP;

MAP har dcopy_nap AS

docf : hardcopy;
SUBTYPE OF (document _fil e_nmap);
VHERE

drt. name = 'physical"';
END_MAP;

7.4.3.6 Document_structure

A target instance of type Document_structure is created out of a source instance of type Product_definition_relationship
that references product_definition instances as relating_product_definition and related_product_definition which are both
mapped to Document_representation instances.

76 PLM Adopted Specification



PRODUCT _
DEFINITION_RELATIONSHIP DOCUMEN;EﬂRUCTURE
#114
|
| A

Figure 18 - Instance mapping for document structure

EXPRESS-X Mapping Specification:

MAP docunent _structure_map AS
dstr : docunent _structure;
FROM
pdr : product_definition_relationship;
WHERE
wr1l: EXI STS(docunent _representation _map(
pdr.rel at ed_product _definition));
wr2: EXI STS(docunent _representati on_map(
pdr.rel ating_product_definition));
SELECT
dstr.related : =
docunent _representation_map(pdr.rel ated_product _definition);
dstr.relating: =
docunent _representation_map(pdr.relating_product_definition);

dstr.relation_type := pdr.nane;
dstr.description := pdr.description;
END_MAP;

7.4.3.7 Document Assignments

A target instance of type Document_assignment is created out of a source instance of type Applied_document_reference.
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OBJECT_ROLE #10

role

-

DOCUMENT_
PRODUCT_EQUIVALENCE
#6

DOCUMENT #5

assigned_dodqument

APPLIED_
DOCUMENT_REFERENCE

#4

item_witrIroIe

ROLE_ASSOCIATION #9

Figure 19 - Instance mapping for document assignment

EXPRESS-X Mapping Specification:

MAP item docunent _assi gnnent _nmap AS
da : docunent _assi gnnent;

FROM
adr : applied_docunent _reference;
p : product;
dpa : docunent _product _equival ence

dp : product;
VHERE

wl: p IN adr.itens;

wr2: dpa.rel ating_docunent :=: adr.assigned_docunent;
wr 3: dpa.rel at ed_product
wr4: adr. assi gned_docunent. ki nd. product _data_type

dp;

"configuration controlled docunment';

SELECT

da. assi gned_docunent

da.is_assigned_to
da.role
END_MAP;

78

docunent _map(dp);
item map(p);
adr. rol e. nane;

DOCUMENT_ASSIGNMENT

#117

r

PLM Adopted Specification



MAP item docunent versi on_assi gnnent_nap AS
da : docunent _assi gnnent;
FROM
adr : applied _docunment reference;
p : product;
dpa : docunent product _equi val ence;
dpdf : product _definition_formation;

VWHERE
wl: p IN adr.itens;
wr2: dpa.relating docunment :=: adr.assigned _docunent;
wr 3: dpa.rel at ed_product » = dpdf;

wr4: adr. assi gned_docunent. ki nd. product _data_type =
"configuration controlled document version';
SELECT
da. assi gned_docunent
da.is_assigned_to
da.rol e
END_MAP;

docunent _versi on_map(dpdf);
item map(p);
adr.rol e. nang;

MAP item docunent _representation_assi gnnent _map AS
da : docunent _assi gnnent;

FROM
adr : applied_document _reference;
p : product;

dpa : docunent _product_equi val ence;
dpd : product _definition;

VHERE
wl: p IN adr.iterms;
wr2: dpa.relating docunment :=: adr.assigned_docunent;
wr 3: dpa.rel ated_product »=: dpd;

wr4: adr. assi gned_docunent. ki nd. product _data_type =
"configuration controlled document representation';
SELECT
da. assi gned_docunent
da.is_assigned_to
da.rol e
END_MAP;

docunent _representati on_map(dpd);
item map(p);
adr. rol e. nane;

MAP itemdigital _file_assignnent_map AS
da : docunent _assi gnnent;

FROM
p : product;
adr : applied_document _reference;
df : docunent file;
VWHERE
wl: p IN adr.iterms;
wr2: adr.assi gned_docunent :=: df;
SELECT
da. assi gned_docunent := digital _file_map(df);
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da.is_assigned_to
da.rol e
END_MAP;

item map(p);
adr . rol e. nane;

————— itemversion ---

MAP item version_docunent _assi gnnent_nap AS
da : docunent assi gnnent;
FROM
adr : applied_docunent reference;
pdf : product _definition_ formation;
dpa : docunent _product _equi val ence;
dp : product;

VWHERE
wl: pdf IN adr.itens;
wr2: dpa.rel ating _docunent :=: adr.assigned_docunent;

wr 3: dpa.rel at ed_product dp;
wr4: adr. assi gned_docunent. ki nd. product _data_type =
"configuration controlled docunment';
SELECT
da. assi gned_docunent
da.is_assigned_to
da.rol e
END_MAP;

docunent _nmap(dp);
i temversion_map(pdf);
adr . rol e. nane;

MAP item versi on_docunent _versi on_assi gnnent _nmap AS
da : docunent _assi gnnent;

FROM
adr : applied_docunent _reference;
pdf : product_definition_formation;
dpa : docunent _product _equi val ence;
dp : product _definition_formation
VWHERE
wl: pdf IN adr.itens;
wr2: dpa.rel ating _docunent :=: adr.assigned_docunent;
wr 3: dpa.rel at ed_product c=odp

wr4: adr. assi gned_docunent. ki nd. product _data_type =
"configuration controlled document version';
SELECT
da. assi gned_docunent : = docunent _versi on_nmap(dp);
da.is_assigned_to = item.version_map(pdf);
da.rol e := adr.rol e. nane;
END_MAP;

MAP item versi on_docunent representation_assi gnnent_map AS
da : docunent _assi gnnent;

FROM
adr : applied_docunent _reference;
pdf : product_definition_formation;
dpa : docunent _product _equi val ence;
dp : product _definition
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VHERE
wl: pdf IN adr.itens;
wr2: dpa.relating docunment :=: adr.assigned _docunent;
wr 3: dpa.rel ated_product ;= dp
wr4: adr. assi gned _docunment. ki nd. product _data_type =
"configuration controlled docunment representation';
SELECT
da. assi gned_docunent : =
da.is_assigned_ to =
da.rol e =
END_MAP;

docunent representation_nmap(dp);
itemversion_map(pdf);
adr.rol e. nane;

MAP itemversion_digital _file_assignnent_map AS
da : docunent _assi gnnent;

FROM
pdf : product_definition_formation;
adr : applied_document _reference;

df : docunent file;
VWHERE

wl: pdf IN adr.itens;

wr2: adr.assi gned_docunent :=: df;
SELECT

da. assi gned_docunent
da.is_assigned_to
da.rol e

END_MAP;

digital _file_map(df);
itemversion_nap(pdf);
adr.rol e. nang;

MAP ddi d_docunent _assi gnment _nmap AS
da : docunent _assi gnnent;

FROM
adr : applied_document _reference;
pd : product_definition;
dpa : docunent _product_equi val ence;
dp : product;

VWHERE
wl: pd IN adr.iterms;
wr2: dpa.relating docunment :=: adr.assigned_docunent;
wr 3: dpa.rel ated_product c=odp

wr4: adr. assi gned_docunent. ki nd. product _data_type =
"configuration controlled docunment';
SELECT
da. assi gned_docunent
da.is_assigned_to
da.rol e
END_MAP;

docurent _map(dp);
ddi d_map(pd);
adr. rol e. nane;

MAP ddi d_docunent _versi on_assi gnnent _nmap AS
da : docunent _assi gnnent;

FROM
adr : applied_docunent _reference;
pd: product _definition;
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dpa : docunent _product equi val ence;

dp : product _definition_formation;
VHERE
wl: pd IN adr.itens;
wr2: dpa.relating docunent :=: adr.assigned _docunent;
wr 3: dpa.rel ated_product ;= dp

wr4: adr. assi gned_docunent. ki nd. product _data_type =
"configuration controlled docunment version';
SELECT
da. assi gned_docunent
da.is_assigned_to
da.role
END_MAP;

docunent _versi on_nap(dp);
ddi d_map(pd);
adr. rol e. nane;

MAP ddi d_docunent _representation_assi gnnent _map AS
da : docunent _assi gnnent;

FROM
adr : applied_docunent _reference;
pd : product _definition
dpa : document _product _equi val ence;
dp : product _definition
VWHERE
wl: pd IN adr.itens;
wr2: dpa.rel ating _docunent :=: adr.assigned_docunent;
wr 3: dpa.rel at ed_product c=odp

wr4: adr. assi gned_docunent. ki nd. product _data_type =
"configuration controlled document representation';
SELECT
da. assi gned_docunent
da.is_assigned_to
da.rol e
END_MAP;

docunent _representation_map(dp);
ddi d_map( pd);
adr . rol e. nane;

MAP ddid_digital _file_assignnent_map AS
da : docunent _assi gnnent;

FROM
pd : product_definition
adr : applied_docunent _reference;

df : docurnent file;
VWHERE

wl: pd IN adr.itens;

wr2: adr.assi gned_docunent :=: df;
SELECT

da. assi gned_docunent
da.is_assigned_to
da.rol e

END_MAP;

digital _file_map(df);
ddi d_map(pd);
adr. rol e. nane;
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7.4.3.8 Document_content, Document_format, Document_creation

Document property instances are referenced by instances of type Document_representation or Document_file. The

reference between the the Document_property instances and the referring instances are build by map callsin
digital_file_map and document_representation_map (see Chapter 7.4.3.4 and Chapter 7.4.3.6).

Document property instances are created out of instances of type Representation, depending on the name of the

Representation different types of Document_property instances are created:

value of AIM representation name

Type of PIM equivalence model property

document content

document_content_property

document format

document_format_property

document creation

document_creation_property

document size

document_size property

Additional conditions:

The value of the attribute context_type of the Representation_context instance referenced by the Representation must be

‘document parameters'.

PRODUCT_DEFINITION_CONTEXT #95
name=digital document definition

frame_of freference

DESCRIPTIVE_REPRESENTATION_ITEM

#107
name=character code

items,

DESCRIPTIVE_REPRESENTATION_ITEM

name=data format

REPRESENTA TION #105
name=document format

used_representation

DOCUMENT_CREATION_PROPERTY #111

F]

PRODUCT_DEFINITION_WITH_ASSOCIATED_DOCUMENTS

PROPERTY _DEFINITION#103

PROPERTY_DEFINITION_REPRESENTATION

context_lof_items

#94 definition | name=document property [Uefinition #104
documentation_ids
REPRESENTATION_CONTEXT #99
context_type=document parameters
A

T e PROPERTY_DEFINITION #96 PROPERTY_DEFINITION_REPRESENTATION

DOCUMENT_FILE #91 — | L
definition name=document property |[definition #97 context Jof_items

represented_document

name=digital

DOCUMENT_REPRESENTATION_TY PE #93

DESCRIPTIVE_REPRESENTATION_ITEM
name=operating system

DESCRIPTIVE_REPRESENTATION_ITEM
#101 1
name=creating system

DESCRIPTIVE_REPRESENTATION_ITEM
#102 f
name=creating interface

used_reprgsentation

REPRESENTATION #98
name=document creation

Figure 20 - Instance mapping for document content properties
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DIGITAL_DOCUMENT

#

DIGITAL_FILE #108

file_fprmat

DOCUMENT_FORMAT_PROPERTY #109

]
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EXPRESS-X Mapping Specification:

MAP docunent _content _property nmap AS
dcp : document _content _property;

FROM
rep : representation;
WHERE
wl: rep.context_of itens.context type = 'docunent paraneters';
w2: rep.nane = 'dounment content';
SELECT
dcp.detail level :=rep::itens{descriptive representation_item |
nane = 'detail level'}[1].description
dcp. geonetry type := rep::itens{descriptive representation_item |
nane = 'geonetry type'}[1l].description
dcp.real _world _scale := nunerical _value_nmap(rep::itens
{measure_representation_item |
nane = 'real world scale'}[1]);
dcp. | anguages := FOR EACH | ang I N rep<-itens{l anguage_assi gnnent |
role. nane = 'l anguage'}

. :assi gned_cl ass{| anguage}
RETURN | anguage_nap( | ang);
END_ MAP

MAP docunent fornat_property nap AS
df p : docunent fornat_property;

FROM
rep : representation;
VHERE
wl: rep.context_of itens.context type = 'docunent paraneters';
wr2: rep.nane = 'docunent format';
SELECT
df p. character _code := rep::itens{descriptive_ representation_item |
nane = 'character code' }[1].description
df p.data format := rep::itens{descriptive representation_item |
nane = 'data format'}[1].description
END_MAP;

MAP docunent creation_property map AS
dcp : docunment creation_property;

FROM
rep : representation;

VWHERE
wl: rep.context_of itens.context type = 'docunent paraneters';
wr2: rep.nane = 'docunent creation';

SELECT

dcp.creating_interface := rep::itens{descriptive representation_item|
nane = 'creating interface'}

[1]. description;
rep::itens{descriptive representation_item |
nane = 'creating systeni}

[1]. description;

dcp. creating_system
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dcp. operating system = rep::itens{descriptive representation_item|
nane = 'operating systeni}
[1]. description;
END_MAP;

MAP docunment _size property _nmap AS
dcp : docunent _size property;

FROM

rep : representation;
VHERE

wl: rep.context_of items.context type = 'docunent paraneters';

w2: rep.nane = 'docunent size';
SELECT

dep.file_size := value with_unit_map(rep::itenms{representation_item |
nane = 'file size' }[1]);

dcp. page_count := value_with_unit_map(rep::items{representation_item |
nane = 'page count'}[1]);
END_MAP;

7.4.3.9 Document properties

An instance of type Document_location_property is created out of an instance of type External_source which is attached
to a Document_representation or Document_file instance by an instance of type
Applied_external _identification_assignment.

An instance of type Document_type property is created out of an instance of type Document_type which is referenced by
a Document_file.

PRODUCT_DEFINITION_CONTEXT #126
name=digital document definition

#123
name=common location

il il
frame_of [reference rdle
DIGITAL_DOCUMENT #117
PRODUCT_DEFINITION_WITH_ASSOCIATED_DOCUMENTS APPLIED_EXTERNA L_IDENTIFICATION_ASSIGNMENT il
#118 #120
_location
il il
éms sodrce
documentation_ids
EXTERNAL_SOURCE #122 DOCUMENT_LOCATION_PROPERTY #115 DIGITAL_FILE #116
| |
externgl_ig”and_location
it sodrce locgtion document_file_type
DOCUMENT FILE #119 APPLIED_EXTERNA L_IDENTIFICATION_ASSIGNVIENT EXTERNAL_FILE_ID_AND_LOCATION DOCUMENT_TY PE_PROPERTY #112
E | E | -

F |
represenl;é)cumenl R rdle

DOCUMENT_REPRESENTATION_TYPE IDENTIFICA TION_ROLE #124
#125 DOCUMENT_TY PE #92 name=external document id
name=digital and location

Figure 21 - Instance mapping for document properties
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EXPRESS-X Mapping Specification:

DEPENDENT _MAP docunent | ocation_property _map AS
dlp : docunment | ocation_property;

FROM
src : external _source;
SELECT
dl p. l ocati on_nane := src.source_id;

END_DEPENDENT _MAP;

DEPENDENT _MAP external file_ id and | ocation_map AS

efl : external file_id and | ocation;
FROM
idx : applied_external identification_assignnment;
SELECT
efl .external _id := idx.assigned_id;
efl .l ocation := docunent | ocation_property_ nmap(i dx. source);

END_DEPENDENT _MAP;

DEPENDENT _MAP docunent type property nap AS
dt : docunent type_ property;
FROM
dtp : docunent type;
SELECT
dt . docunent _type nane := dtp.product data_type;
DEPENDENT_END_NMAP;

7.4.3.10 Rectangular_size, Named_size

A target instance of Rectangular_size is created out of a source instance of complex type Planar_extent with name 'size
format'.

If the source instance is of complex type Planar_extent and Descriptive_representation_item, a the target instance of
subtype Named_size is created.
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MEASURE_REPRESENTATION_ITEM,
PLANAR_EXTENT #1
name=size format

DESCRIPT IVE_REPRESENTATION_ITENJ

..i
NAMED_SIZE #1
a " E | _j
4 P
Figure 22 - Instance mapping for named size
EXPRESS-X Mapping Specification:
MAP rectangul ar_size_map AS
rs : rectangul ar_si ze;
FROM
px : planar_extent;
WHERE
wl : px.nane = 'size format';
SELECT
rs.density := | F ' AUTOMOTI VE_DESI GN. MEASURE_REPRESENTATI ON_I TEM
I N TYPEOF( px)
THEN
val ue_w th_unit_map(px);
END_| F;
rs.height := value_wth_unit_map(px.size_in_y);
rs.width = value_w th_unit_map(px.size_in_x);
END_VAP;

MAP named_si ze_map AS

rs : naned_size;
SUBTYPE OF (rectangul ar_size_map);

wr2: ' AUTOMOTI VE_DESI GN. DESCRI TPl TVE_REPRESENTATI ON_I TEM | N TYPEOR( px) ;
SELECT

nas. si ze : = px.description;

nas. referenced_standard : = classification_system map(

px<-itens{applied_classification_assignnment |
rol e.nane = 'class system nenbership'}
::assigned_cl ass{cl ass_systen}[1]);

END_MAP;
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7.4.4 Shape Definition and Transformation

7.4.4.1 Item_shape

An instance of type Item_shape is created out of an instance of type Product_definition_shape, that references a
Product_definition as definition, which is mapped to an instance of type Design_discipline item_definition.

o ST 91 Mg product_defmition T R0 o Telated_poduct_definition OLCT_DEAINITION#199 ASSEMELY DEAIMTION NEXT_HIGHES EMBLY #1 DESIGN_DISCIFLINE_ITEM_DEFINITION
PRODUCT_DEANITION SHAPE RODUK DEFINITION_S E #202 PRODLCT_DEFINITION_SHAPE ITEM_SHA PE #180 INGLE_INSTANCE #1 ITEM_SHAPE #176
o i
SHAPE_DENITION FEPRESENTATIO ONTEXT_DEPENDENT_SHAFE_REPRESENTATK SHAPE_DEFINTION REPRESENTATION | 5140 pESCRPTION ASSOCIATION 181 SHAPE_DESCRIPTION ASSOCIATION #188

SHAPE_REPRESENTA TION_RELATIONSHP,

SHAPE AERETATION REPRESENTATION, MELATIONSHIS I TRANETORMATION ssape, REREmanATIN AL GEouETRC L. CEOMETRIC_WO0E_FLATICNSH WITH_TRANSRomaATION T GEMETRIC MCDR.

e

[ D s et
aton
onmaL_fiE

GEOMETRIC_REPRESENTA TION_CONTEXT | | GEOMETRIC_REPRESENTATION CONTEXT
207 252

CARTESIAN COORDINATE_SPACE_3D | | CARTESIAN_COORDINATE_SPACE_3D
208 253

ENTATION ROPERTY_DEFINITION #205 SOCUMENT_FILE
[TGemon®  name-external definition | Gefwon | %

Figure 23 - Instance mapping for item shape

EXPRESS-X Mapping Specification:

MAP item shape_map AS
is : itemshape;

FROM

pds : product _definition_shape;
VHERE

pds. definition.frame_of reference.nane = 'part definition';
SELECT

i s.description
i s.descri bed_object
END_MAP

pds. descri ption;
ddi d_map(pds. definition);

7.4.4.2 Shape_description_association

An instance of type Shape_description_association is created out of an instance of type Shape_definition_representation,
that references a Product_definition_shape as definition, which is mapped to Item_shape.

EXPRESS-X Mapping Specification:

MAP shape_descri ption_associ ati on_nap AS
sda : shape_description_associ ation;
FROM
sdr : shape_definition_representation;
VWHERE
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sdr.definition.definition.frame_of reference.nane = 'part definition';
SELECT
sda. i s_defining shape for :=
| F ' AUTOMOTI VE_DESI GN. SHAPE_ASPECT'
I N TYPEOF(sdr. definition.definition)

THEN
shape_el enent _map(sdr.definition.definition);
ELSE
i tem shape_map(sdr. definition);
END_| F;
sda. defi ning_geonetry : = geonetric_nodel nmap(sdr.used_representation);
sda.rol e = sdr. nane;
END_MAP;

7.4.4.3 Geometric_model

A target instance of type Geometric_model is created out of source instance of type Shape_representation. that does not
refer to an instance of type Representation_context with context_type value 'external’.

EXPRESS-X Mapping Specification:

MAP geonetri c_nodel _map AS
gm : geonetric_nodel;

FROM
sr : shape_representation;
VHERE
sr.context _of itens.context_type <> 'external';
SELECT
gm description := sr.description ;
gm nodel _extent := sr<-rep_1{representation_rel ationship
nane = 'nodel extent association'}
c:rep_2{representation
nane = 'nodel extent representation}
critems{representation_item|
nane = 'nodel extent value'}
::val ue_conponent ;
gm nodel _id c= sr.id;

gmis_defined_in :=
cartesi an_coordi nat e_space_map(sr.context_of itens);
END_MAP;

7.4.4.4 External models
An instance of type External_model is created out of an instance of type Representation that references a

Representation_context with context_type 'external’ and that refers to an instance of type Axis2_placement_3d or
Axis2_placement_2d as items.

If the source instance is of type Shape representation then a target instance of type External_geometric_model is created.
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If the source instance refers to a Geometric_representation_context with a coordinate _space dimension value of 2 as
context_of items, a target instance of type External_picture is created.

EXPRESS-X Mapping Specification:

MAP ext er nal _nodel _map AS
enod : external nodel;

FROM
rep : representation;
VHERE
wl : rep.context_of itens.context_type = 'external"';

w2 : SIZECF(rep::itens{axis2_placenment_3d} +
rep::items{axis2_placenment_2d}) > 0 ;

SELECT
enod. nodel _id = rep. naneg;
enmod. descri ption := rep.description ;

enod. is_defined as :=
digital _file_map(sr<-used_representation
{property_definition_representation}
c:definition{property_definition
nane = 'external definition'}
c:definition{docunent _file}[1]);
enod.is_defined in :=
cartesi an_coordi nat e_space_map(sr.context_of itens);
END_MAP;

MAP ext ernal _geonetric_nodel _map AS
emod : external _geonetric_nodel ;
SUBTYPE OF (external _nodel _map) ;

VHERE
" AUTOMOT| VE_DESI GN. SHAPE_REPRESENTATI ON' | N TYPEOF(r ep) ;
SELECT
enmod. nodel _extent := sr<-rep_1{representation_relationship |
nane = 'nodel extent association'}
s:rep_2{representation
nane = 'nodel extent representation}
critens{representation_item |
nane = 'nodel extent value'}
: :val ue_conponent ;
END_MAP;

MAP ext ernal _picture_nmap AS
emod : external _picture ;
SUBTYPE OF (external _nodel _map) ;
VHERE
wl : ' AUTOMOTI VE_DESI GN. GEOVETRI C_REPRESENTATI ON_CONTEXT'
I N TYPEOF(rep. context_of _itens);
w2 : rep.context_of itens.coordinate_space_dinmension = 2
END_MAP;
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7.4.4.5 Cartesian_coordinate_space and subtypes

An target Instance of type Cartesian_coordinate_space is created out of a source instance of type

Geometric_representation_context.

If the value of the coordinate_space dimension attribute of the source instance is 2 then a target instance of subtype
Cartesian_coordinate_space 2d is created. If the attribute has the value 3, a target instance of type

Cartesian_coordinate_space 3d is created.

EXPRESS-X Mapping Specification:

MAP cartesi an_coordi nate_space_map AS

ccs : cartesian_coordi nate_space;
FROM

grc : geonetric_representation_context;
SELECT

ccs.unit_of values := FOR EACH un IN grc. units;
RETURN unit _map(un);

END_MAP;

MAP cartesi an_coordi nate_space_2d _nap AS
ccs : cartesian_coordi nate_space_2d;
SUBTYPE OF (cartesian_coordi nate_space_nap);
VHERE
grc. coordi nate_space_di nension = 2 ;
END_MAP;

MAP cartesi an_coordi nate_space_3d_nap AS
ccs : cartesian_coordi nate_space_3d;
SUBTYPE OF (cartesian_coordi nate_space_nap);
VWHERE
grc. coordi nate_space_di nension = 3 ;
END_MAP;

7.4.4.6 Accuracy

An target instance of type Accuracy is created out of a source instance of type Global _uncertainty _assigned_context or

Uncertainty _assigned_representation or Qualified representation_item which refers to an instance of type

Standard_uncertainty as qualifiers.
EXPRESS-X Mapping Specification:
MAP accuracy_map AS

ac . accurracy,
PARTI TION p_gl ;

FROM

gl : global _uncertainty_assigned _context;
SELECT

ac.accuracy_type := gl.nane;

ac. accuracy_val ue : =

gl .uncertainty{ uncertainty neasure with unit}[1].val ue_conponent;
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ac. description : =
gl .uncertainty{ uncertainty neasure with unit}[1].description;
ac.is_defined for :=
geonetric_nodel _map(gl <-context _of itens{shape_representation}[1]);
PARTI TI ON p_uar;
FROM
uar
SELECT
ac.
ac.

uncertai nty_assi gned_cont ext;

accuracy_type := uar.nang;
accuracy_val ue :=;
uar.uncertainty{ uncertainty nmeasure with_unit}[1]
description : =
uar.uncertainty{ uncertainty _measure_with_unit}[1]
ac.is_defined_for := geonetric_nodel rmap(uar);
PARTI TI ON p_qual
FROM
grep : qualified_ representation_item
stu: standard_uncertainty;
VHERE
stu IN grep.qualifiers;
| DENTI FI ED_BY qrep
SELECT
ac. accuracy_type := stu.neasure_nane;
ac.accuracy_val ue := stu.uncertainty_val ue;
ac. description := stu.description;
END_MAP;

.val ue_conponent;
ac.
.descri ption;

7.4.4.7 Shape_element

An instance of type Shape_element is created out of an instance of type Shape_aspect.

PRODUCT_DEFINITION_SHAPE #257 SHAPE_ASPECT #256 ITEM_SHAPE #255 SHAPE_ELEMENT #254
T_shape composition
defidition defirfition is_defining shape_for is_defining| shape_for
PROPERTY_DEFINITION SH. E_DEFINITION_REPRESENTATION
SHAPE DI ON REPRESENTATIO 260 SHAR ! EPHESENTA SHAPE_DESC ASSOCIA #265 SHAPE_DESCRIPTION_ASSOCIATIO 78
SHAPE_L HI\IHI/H‘\V\ RESENTATION 60 iefinition 1261 H E E RIPTION OCIATION € HAPE_DE RIPTION OCIATION#17
263 name
-

used_reprgsentation )
defining_fzeometry

GEOMETRIC_MODEL
#266

defining_beometry

EXTERNAL_GEOMETRIC, ‘.WmLLJ
#267

used_reprpsentation

SHAPE_REPRESENTATION
1262

SHAPE_REPRESENTATION EXTERN/

#264

Figure 24 - Instance mapping for shape element

EXPRESS-X Mapping Specification:
MAP shape_el enent _map AS

se : shape_el enent;
FROM

92

PLM Adopted Specification



sa : shape_aspect
SELECT

se. description

se. el enent _nane :

se. composi tion
END_MAP;

sa. descri ption;
sa. nane;
i tem shape_nap(sa. of _shape);

2.4.4.8. Shape_el enent _rel ationship
A target instance of shape elenment relationship is created out of a source instance
of type shape_aspect _rel ationshi p.

I nst ance Di agr amns:

Al M (PDM SCHEMA, AP214) Pl M equi val ence nodel

EXPRESS- X Mappi ng Specification:
MAP shape_el enent _rel ati onshi p_map AS
ser : shape_el ement _rel ationshi p;

FROM
sar : shape_aspect _rel ationship;
SELECT
ser.description := sar.description;
ser.relation_type := sar.nane;
ser.rel ated : = shape_el ement _map(sar.rel at ed_shape_aspect);
ser.relating : = shape_el ement _nap(sar.rel ati ng_shape_aspect);

END_MAP;

7.4.4.8 Geometric_model_relationship

A target instance of type Geometric_model_relationship is created out of a source instance of type

Shape_representation_relationship. If the source instance is of type Representation_relationship_with_transformation, the

target instance will be of type Geometric_model_relationship_with_transformation.

EXPRESS-X Mapping Specification:

MAP nodel _rel ati onshi p_map AS
gmr : geonetric_nodel _relationship;

FROM

srr : shape_representation_rel ationship;

SELECT
gnr.relating
gnmr.rel ated

gnmr.relation_type :

END_MAP;

geonet ri c_nodel _map(srr.rep_2);
geonet ri c_nodel _map(srr.rep_1);
Srr. nane;

MAP nodel _rel ationship_trafo_nmap AS

gmr : geonetric_nodel relationship with_ transformation

SUBTYPE OF (nodel _rel ationshi p_nap);

WHERE

" AUTOMOT| VE_DESI GN. REPRESENTATI ON_RELATI ONSHI P_W TH_TRANSFORNMATI ON

IN TYPEOF(srr);
SELECT

gnr . nodel _pl acenent

transformati on_map(srr.transformati on_operator);
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END_MAP;
7.4.4.9 Transformation, Transformation_3d, Axis2_placement_3d

A target instance of type Transformation_3d is created out of a source instance of type Mapped_item or
Item_defined_transformation or Cartesian_transformation_operator_3d. If the source instance is of type
Item_defined_transformation or if the source instance is a Mapped_item referencing an Axis2_placement_3d as
mapping_target then a target instance of subtype Implicit_transformation_3d is created, otherwise a target instance of
subtype Explicit_transformation_3d is created.

EXPRESS-X Mapping Specification:

MAP transformati on_map AS
tr : transformation_3d;
PARTI TI ON p_mapped;
FROM
mt : mapped_item;
RETURN (mapped_item map(idt));
PARI TI TION p_idt ;
FROM
idt : itemdefined transformation ;
RETURN (inplicit_transformation_3d_map(idt));
PARTI TION p_fdt ;
FROM
pdt: cartesian_transfornmation_operator_3d;
RETURN (explicit_transformation_3d_map(idt));

END_MAP;
REPRESENTATION RELATIONSHIP_WITH_TRANSFORMATION, GEOMETRIC_MODEL_RELATIONSHIP_WITH_TRANSFORMATION
SHAPE_REPRESENTATION_RELATIONSHIP #219 2
r r
62 transformation_operator rep f% model_placement }m\-
SHAPE_REPRESENTATION ITEM_DEFINED_TRANSFORMATION SHAPE_REPRESENTATION EXTERNAL GEOMETRIC_MODEL | |  IMPLICIT_TRANSFORMATION 3D | | EXTERNAL_GEOVIETRIC_MODEL
#1243 244 #210 ’
F
"ﬁﬂiwém_z transfom _Jg:\_l ion_origin | target
items itens o \
AXIS2_PLACEVENT_3D AXIS2_PLACEMENT_3D AXIS2_PLACEMENT_3D
" T2 T2 AXIS2_PLACEMENT_3D
#212
loizlon rE'_dir\ition Ioi4n req_%ion I%n 'e"dxi”“’" Jookion
afis 5
CARTESIAN POINT #227, DIRECTION#229 CARTESIAN POINT #224| S| DIRECTION #226 CARTESIAN POINT #230| 2}iS af DIRECTION#235
DIRECTION#232 CARTESIAN_POINT #233
DIRECTION#228 DIRECTION#225 DIRECTION #231 DIRECTION #234

Figure 25 - Instance mapping for implicit transformation
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EXPRESS-X Mapping Specification (implicit_transformation):

DEPENDENT _MAP inplicit_transformation_3d map AS

tr : inplicit_transformation_3d;
FROM
idt : itemdefined_ transformation ;
SELECT
tr.transfornmation_target := axis_placenment_map(trop.transformitem?2);

tr.transformation _origin := axis_placenment_map(trop.transformitem1);
END_DEPENDENT _VAP;

REPRESENTATION_RELATIONSHIP_W ITH_TRA NSFORMATION, GEOMETRIC_MODEL_RELATIONSHIP_WITH_TRANSFORMATION
SHAPE_REPRESENTATION_RELATIONSHIP #236 #213

/ repN % Xm\

SHAPE_REPRESENTATION i NTA "
#248 transformatipn_operator SHADE?F;?E;F“mﬂm EXTERNAL_MODEL #250 model_pjacement EXTERNAL_MODEL #251
it S
CARTESIANiTRAhSFC;F;Ig/;TIONﬁOPERATOR73D T CARTESIAN_POINT #240 EXPLICITfTRAg:fSRMATIWﬁSD e ARTESIAN_POINT #215
r ]
Is1 ax|s2 k\\ is1 ax\iz axi
DIRECTION #238 DIRECTION #239 DIRECTION #241 DIRECTION#216 DIRECTION #217 DIRECTION #218
Figure 26 - Instance mapping for explicit transformation
EXPRESS-X Mapping Specification (explicit_transformation):
DEPENDENT _MAP explicit_transformation_3d_map AS
tr : explicit_transformation_3d;
FROM
cto : cartesian_transformation_operator_3d ;
SELECT
tr.axisl := direction_map(trop.axisl);
tr.axis2 := direction_map(trop.axis2);
tr.axis3 := direction_map(trop.axis3);
tr.local _origin := cartesian_point_map(trop.local origin);

END_DEPENDENT _MAP;

DEPENDENT _MAP mapped_i tem nmap AS
tr : transformation_3d ;
FROM
m : nmapped_item;
END_DEPENDENT_NMAP ;

DEPENDENT _MAP mapped_itemexplicit_trafo_map AS
tr : explicit_transformation_3d;
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SUBTYPE OF (nmapped_item map) ;

WHERE

" AUTOVMOTI VE_DESI GN. CARTESI AN_TRANSFORVATI ON_3D I N

TYPEOR(m . mappi ng_target) ;
SELECT
tr.axisl := direction_nmap(m . nmappi ng_target.axisl);
tr.axis2 := direction_nmap(m . nmappi ng_target.axis2);
tr.axis3 := direction_nmap(m . nmappi ng_target.axis3);
tr.local _origin := cartesian_point_nap(m . mppi ng _target.local origin);

END_DEPENDENT_MAP ;

DEPENDENT _MAP mapped_iteminplicit_trafo_map AS
tr : inplicit_tranformtion_3d
SUBTYPE OF (mapped_item map) ;

WHERE

" AUTOMOT| VE_DESI GN. AXI S2_PLACEMENT_3D

SELECT

tr.transformation_target
tr.transformation_origin :

END_DEPENDENT _MAP ;

7.4.4.10 Axis2_placement_3d, Cartesian_point and Direction

I N TYPEOF(m . mappi ng_target) ;

axi s_pl acenment _map(m . mappi ng_t arget);
axi s_pl acenment _map(m . mappi ng_ori gi n);

Target instances of type Cartesian_point and Direction are created out of the correspondingly named source instances.

EXPRESS-X Mapping Specification:

MAP axi s_placenent _nmap AS
axi s2_pl acenent _3d;

t _axpl
FROM

s_axpl
SELECT

t _axpl .
t _axpl .

t _axpl
END_MAP;

axi s2_pl acenent _3d;

| ocati on = cartesi an_poi nt_map(s_axpl .l ocation);
ref direction := direction_map(s_axpl.ref_direction);
.axis = direction_nap(s_axpl.axis);

MAP cartesian_point_map AS

t _cp : cartesian_point;
FROM
s _cp : cartesian_point;
SELECT
t _cp.coordinates := s_cp. coordi nates;
END_MAP;
MAP di rection_map AS
t_dr direction;
FROM
s_dr direction;
SELECT
t dr.direction_ratios := s _dr.direction_ratios;
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END_MAP;
7.45 Classification

7.4.5.1 Specific item and document classification

An instance of type Specific_item_classification is created out of an instance of type Product_related_product_category if
the referenced Product is mapped to an Item. If the referenced Product is mapped to a Document, the instance is mapped

to an instance of type Specific_document_classification.

PRODUCT #75 o—m pRODUCT*RELATE]D;::SE;‘S*QTEGORY #16 ITEM #84 tm SPECIFIC_ITEM_CLASSIFICATION#83
cal%ory supericla.%siﬁcalion
PRODUCT_CATEGORY _RELATIONSHIP #77 SPECIFIC_ITEM_CLA SSIFICATION_HIERARCHY #85
sub_category sub_classification
W pRmuclﬂﬂ”’:;?;::giﬁryaﬁeom #8 ‘W SPECIFIC_ITEM_CLASSIFICATION#86

PRODUCT #79 PRODUCT_RELATED_PRODUCT_CATEGORY #80 DOCUMENT #90 SPECIFIC_DOCUMENT_CLASSIFICATION
products name=document associated_document +#38

-

category super_clasification
PRODUCT_CATEGORY _RELATIONSHIP #81 SPECIFIC_DOCUMENT_CLASSIFICATION_HIERARCHY
"

sub_cqtego
_cqtegory sub_classification
PRODUCT_RELATED_PRODUCT_CATEGORY #82 SPECIFIC DOCUMENT CLASSIFICATION
‘ products name=geometry data ‘ Ssodawd document - #89

Figure 27 - Instance mapping for specific item and document classification

EXPRESS-X Mapping Specification:

MAP itemcl assification_map AS
sic : specific_itemclassification;

FROM

prpc : product _rel ated product category;
VWHERE

EXI STS(it em map(prpc. products[1]));
SELECT

FOR EACH p I N prpc. products
RETURN i tem map(p);

pr pc. nane;

prpc. description;

sic.associated_item

sic.classification_nane
si c.description
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END_MAP;

MAP itemclassification_hierarchy nap AS
ich : specific_itemclassification_hierarchy;

FROM

prpc : product category_rel ationship;
VHERE

EXI STS(item cl assification_map(prpc. category));
SELECT

ich.sub _classification
i ch.super_classification
END_MAP;

itemclassification_map(prpc.sub_category);
itemclassificati on_nmap(prpc.category);

MAP docunent _cl assification_map AS
sic : specific_docunment _classification;

FROM
prpc : product_rel ated_product _cat egory;
VHERE
EXI STS(docunent _map( pr pc. products[1]));
SELECT
si c.associ ated_docunent := FOR EACH p I N prpc. products
RETURN docunent _nmap(p);
sic.classification_nanme := prpc. nang;

sic.description
END_MAP;

prpc. description;

MAP docunent _cl assi fication_hierarchy_map AS
dch : specific_docunment _classification_hierarchy;

FROM
prpc : product_category_rel ationship;
VWHERE
EXI STS(docunent _cl assi fi cati on_map( prpc. category));
SELECT
dch. sub_cl assification := docunent _cl assification_map(prpc. sub_category);
dch. super_cl assification := docunment _cl assificati on_nmap(prpc.category);
END_MAP;

7.4.5.2 General_classification, General_classification_hierarchy, Classification_system

A target instance of type General _classification is created out of a source instance of type Class. A target instance of type
General_classification_hierarchy is created out of a source instance of type Group_relationship with role name 'class
system membership'. A target instance of type Classification_sytem is created out of a source instance of type
Class_system.
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GROUP_RELATIONSHIP GENERAL_CLASSIFICATION_
#2 HIERARCHY #1 sub_classificatio’

| | |

super_cl%sification

GENERAL_ CLASSIFICATION . Ii)igERi’\éAYL—
EXTERNALLY_DEFINED_CLASS #3 lassification_sourCy o ererencE #5
#1 |
"
used_classifi¢ation_system
|
CLASS_SYSTEM
#6
F
F

Figure 28 - Instance mapping for general classification
EXPRESS-X Mapping Specification:
MAP general classification_nmap AS

gc : general classification
FROM

cl : class;
SELECT

gc.id := cl\group. naneg;

gc. description := cl\group. description

gc.version_id := aia<-itens{applied_identification_assignnment |

role.nane = 'version'}[1].assigned id

gc.classification_source :=
| F " AUTOMOTI VE_DESI GN. EXTERNALLY_DEFI NED _CLASS' | N TYPEOF(cl) THEN
external library reference_map(cl.source);
END | F;
gc.used classification_system:= classification_system nmap(
cl<-itens{applied_classification_assignnment |
rol e.nane = 'class system nenbership'}
. assigned_class{class_systen}[1]);
END_MAP

MAP cl assification_system nap AS
cls : classification_system
FROM
cs : class_system
SELECT
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cls.id := cs.nane;
cls.description := cs.description;
END_MAP;

MAP general classification_hierarchy nap AS
gch : general classification_hierarchy;

FROM
grel : group_rel ationship;
VHERE
grel.nane = 'class hierarchy';
SELECT
gch. sub_cl assification : = general _classification_map(grel.

gch. super_classification : =
general _cl assification_nmap(grel.relating_group);
END_MAP;

7.4.5.3 External_library_reference

rel at ed_group);

A target instance of type External _library reference is created out of an instance of type Externally_defined class or
Externally_defined property which references an instance of exact type External_source.

EXTERNALLY_DEFINED_CLASS
#1

soyrce

EXTERNAL_SOURCE #2

EXTERNAL_LIBRARY_
REFERENCE #1

soyrce

EXTERNALLY_DEFINED_
GENERAL_PROPERTY #3

Figure 29 - Instance mapping for external library reference

EXPRESS-X Mapping Specification:

MAP external library_reference_map AS
elr : external _library_reference;
FROM
edi : externally defined_ item
WHERE

wr1l: Sl ZEOF([' AUTOMOTI VE_DESI GN. EXTERNALLY_DEFI NED_CLASS' ,

" AUTOMOT| VE_DESI GN. EXTERNALLY_DEFI NED_PROPERTY'] *

TYPEOF(edi)) > O;
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wr2: NOT(' AUTOMOTI VE_DESI GN. KNOAN_SOURCE' | N TYPEOF(cl s. source));
SELECT

el r.description = edi.source. description;

elr.external _id :=edi.itemid,;

elr.library type := edi.source.source_id;
END_MAP;

7.4.5.4 Classification_association

A target instance of type Classification_association is created out of a source instance of type
Applied classification_assignment.

|
|
APPLIED._CLASSIFICATION. CLASSIFICATI (;NJ__ASSOC IATION
ASSIGNMENT #2 4 definitional=FALSE

A

Figure 30 - Instance mapping for classification association

EXPRESS-X Mapping Specification:

MAP cl assification_associati on_map AS
ca : classification_association;

FROM
aca : applied _classification_assignnment;
SELECT
ca.definitional := IF aca.role.nane = 'non-definitional' THEN
FALSE;
ELSE
| F aca.role.nane = "definitional' THEN
TRUE;
END | F;
END_| F;
ca.role := aca.rol e.description

ca.associated classification : =
general classification_map(ca.assigned_cl ass);
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ca.classified elenment := classified el enent_sel ect _map(aca.itens[1]);
END_MAP;

7.4.55

Classification_attribute

A target instance of type Classification_attribute is created out of a source instance of type Property definition which
references an instance of type Characterized class as definition.

4 A
PROPERTY_DEFINITION CLASSIFICATION_ATTRIBUTE
#1 #1
A
y 4 A
a

Figure 31 - Instance mapping for classification attribute
EXPRESS-X Mapping Specification:
MAP cl assification_attribute nap AS

ca : classification attribute;
FROM

pd : property definition;

cd : characterized_cl ass;
WHERE

pd. definition :=: cd;
| DENTI FI ED_BY pd;
SELECT

ca.description := pd.description;

ca.id := pd.id;

ca. nanme : = pd. naneg;

ca.associ ated classification := general classification_nap(cd);

ca.attribute definition :=

102

property map(pd<-derived _definition{general property association |
nane = 'attribute definition'}

.. base_definition{general property}[1]);
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ca.al |l owed _val ue : = property _val ue_representati on_nmap(
pd<-represented_definition{property definition_representation}
;. used_representation{representation}[1]);
END_MAP;

7.4.6 Properties

PRODUCT_DEFINITION PROPERTY _DEFINITION#146 ASSEMBLY_DEFINITION
#147 definition name= #139

derivee”definition defirfition described_element

GENERAL_PROPERTY _ASSOCIATION PROPERTY_DEFINITION_REPRESENTATION

ITEM_PROPERTY_ASSOCIATION #138

- used_reprgsentation
base_dEfinition - pl

REPRESENTATION#152
GENERAL_PROPERTY name= items
#150

describing_pfoperty _value

MEASURE_REPRESENTATION_ITEM PROPERTY_VALUE_REPRESENTATION #140(— s PROPERTY #142
context_pf_items
defirjition
-
allowed_unit
PROPERTY_DEFINITION_REPRESENTATION GLOBA L_UNIT_ASSIGNED_CONTEXT
#158 #157 unit_component specified_value global™wqit
urjts
SI_UNIT#156 VALUE_W ITH_UNIT #154 UNIT #141
used_reprsentation cortex of items - - - wit_component
l
( ]
REPRESENTATION #159 ‘ o DESCRIPTIVE_REPRESENTATION_ITEM #160
name=allowed units items name=allowed units
F F

Figure 32 - Instance mapping for properties
7.4.6.1 Property_value_association, Item_property_association

An instance of type Item_property association is created out of an instance of type Property_definition which is
referenced by an instance of type General_property _association as derived_definition.

EXPRESS-X Mapping Specification:

MAP property val ue_associ ati on_map AS
pv : property val ue_association ;
PARTI TI ON p_pdef ;
FROM
pdef : property definition ;
RETURN (item property_associ ati on_nap(pdef)) ;
PARTI TI ON p_act ;
FROM
apr : action_property ;
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RETURN ( process_property_associ ati on_nap(apr));
PARTI TION p_res ;
FROM

res : resource_property ;
RETURN (process_property_associ ati on_nap(res));
END_MAP

MAP item property_associ ati on_nmap AS

ipa : itemproperty association
FROM
pdef : property definition
gpa : general property_association
VHERE
gpa. derived_definition :=: pdef;
| DENTI FI ED_BY pdef;
SELECT
i pa. described_elenment := itemproperty_sel ect _map(pdef.definition);

i pa. descri bing_property_val ue : =
property_val ue_rep_map(pdef<-definition
{property definition_representation}[1]);

i pa.definitional := CASE gpa.nane OF
"definitional’ : TRUE
"non-definitional' : FALSE
END_CASE;
i pa. description := pdef.description

i pa.validity_context :=
| F SI ZEOF(i pa<-items{applied_organi zati on_assi gnnent |
nane = 'validity context'}) > 0 THEN
organi zati on_map(i pa<-itens{applied_organi zati on_assi gnnent |
nane = 'validity context'}
::assigned_organi zation[1]) ;
ELSE
| F SI ZEOF(i pa<-rel ated_property_definition
{property definition_relationship |

nane = 'validity context'}
s:relating_property definition{property_definition
nane = 'context definition'}

::definition{product_class}) >0
THEN
product _cl ass_map(i pa<-rel ated_property_definition
{property definition_relationship |

nane = 'validity context'}
s:relating_property _definition{property_definition
nane = 'context definition'}

c:definition{product_class}[1]);
ELSE
product _identification_nmap(ipa<-related_property_definition
{property definition_relationship |

nane = 'validity context'}
s:relating_property definition{property_definition
nane = 'context definition'}

104 PLM Adopted Specification



c:definition{product _identification}[1]);
END | F;
END | F;
END_MAP;

DEPENDENT _MAP item property sel ect _nmap AS
ips : itemproperty select;
PARTI TI ON p_ddi d;
FROM
pd : product_definition;
VWHERE
pd. frame_of reference.name = 'part definition';
RETURN ddi d_map( pd);
PARTI TI ON p_docr ep;

FROM
pd : product_definition;
VWHERE
pd. frame_of reference.name = 'digital docunent definition';

RETURN di gi tal _document _map(pd);
PARTI TI ON p_docfil e;
FROM

df : docunent file;
VWHERE

EXI STS(digital _file_map(df));
RETURN digital _file_map(df);
END_DEPENDENT_VAP;

7.4.6.2 Property

An instance of type Property is created out of an instance of type General_property. If the name of the General_propery
is 'mass, an instance of subtype Mass property is created instead.
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GENERAL_PROPERTY
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o MASS_PROPERTY -
#1
al
il
il
il
il
il il

Figure 33 - Instance mapping for mass properties

EXPRESS-X Mapping Specification:

MAP property_map AS
prop : property;

FROM
gp : general _property;
SELECT
prop.id gp.id;

prop. descri ption
prop.version_id

gp. descri ption;
gp<-itens{applied_identification_assignnment |
role.nane = 'version'}[1].assigned_id;
prop.allowed unit := FOR EACH un IN
gp<-definition{property definition representation}
::used_representation{representation
nane = 'allowed units'}
.. context _of itens{global unit _assigned context}
Siunits
RETURN unit _rmap(un);

END_MAP;

MAP mass_property_map AS
prop : mass_property;
SUBTYPE OF (property_nap);

VWHERE
gp. nanme = ' nmass'
END_MAP
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MAP cost _property_map AS
prop : cost_property;
SUBTYPE OF (property_map);
WHERE
gp. nane = 'cost property';
END_IVAP;

MAP duration_property map AS
prop : duration_property;
SUBTYPE OF (property_map);
WHERE
gp. name = 'duration property';
END_MAP;

MAP recycl ability _property _map AS

prop : recyclability_property ;
SUBTYPE OF (propery_nap) ;
VWHERE

gp. name = 'recyclability property' ;
END_MAP ;

MAP qual ity _property AS

prop : quality_property ;
SUBTYPE OF (propery_nap) ;
VWHERE

gp. name = 'quality property' ;
END_MAP ;

MAP mat erial _property_map AS
prop : material _property ;
SUBTYPE OF (property_map);

WHERE

" AUTOMOTI VE_DESI GN. GENERAL_MATERI AL_PROPERTY' I N TYPECF(gp) ;
SELECT

prop. property_nane := gp.nane ;
END MAP ;

MAP general _property_map AS

prop : general _property;
SUBTYPE OF (property_map);
VWHERE

OTHERW SE ;
SELECT

prop. property_type := gp.nane ;
END_VAP;

7.4.6.3 Material, Material_property_association

A target instance of Material is created out of a source instance of type Material_designation.
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A target instance of type Material_property association is created out of a source instance of type
Material_designation_characterization.

F |
MATERIAL #1
MATERIAL_
DESIGNATION #1 ad described_material
desighation used_representation MATERIAL_PROPERTY_
ASSOCIATION #3
|
MATERIAL_DESIGNATION_ MATERIAL_PROPERTY_
CHARACTERIZATION #4 property REPRESENTATION #5
A associated_property_value
Thition dependent_invironment
MATERIAL_PROPERTY_
\VALUE_REPRESENTAT ION #4
F |
d F |
definition
derivedlefinition
GENERAL_PROPERTY_ GENERAL_MATERIAL_ MATERIAL_PROPERTY
ASSOCIATION #8 PROPERTY #10 #5
F |
Figure 34 - Instance mapping for material
EXPRESS-X Mapping Specification:
MAP material _nmap AS
ma : material;
FROM
ndes : material _desi gnation;
SELECT
ma. mat eri al _nanme : = ndes. nane;
ma. descri bed_el ement := FOR EACH def I N ndes. definitions;
RETURN (item property_sel ect _nmap(def));
END_NAP;

MAP mat eri al _property_associ ati on_nmap AS

npa : material _property_association;
FORM

mdc : material _designation_characterization;
SELECT
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npa.definitional := IF ndc.nane = 'definitional' THEN
TRUE;
ELSE
| F mdc. nane = 'non-definitional' THEN
FALSE;
END | F;
END_| F;
npa. associ ated_property _val ue : =
mat eri al _property_val ue_representati on_map(
ndc. property. used_representation);
npa. descri bed _nmaterial := material _map(ndc. desi gnation);
END_MAP;

7.4.6.4 Property value representations

An instance of type Property value representation is created out of an instance of type Representation which is
referenced by an instance of type Property_definition_representation that referenced an instance of type
Property_definition as definition, which gets mapped to an instance of type Item_property association or
Material_property_association.

If the Property_definition_representation source instance is of subtype Material_property representation then a target
instance of subtype Material_property value representation is created.

PROPERTY_DEFINITION I
#1

-" F
PROPERTY_DEFINITION_ PROPERTY_VALUE_
REPRESENTATION #2 REPRESENTATION #1
I | il

REPRESENTATION #4
j -l i

a a
Figure 35 - Instance mapping for property value representation

EXPRESS-X Mapping Specification:
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MAP property val ue rep_map AS

pval : property val ue_representation
FROM
pdef : property definition
pdr : property definition_representation
gpa : general property_association
rep : representation;
VHERE
wl: pdr.definition = pdef;
wr2: gpa.derived _definition = pdef;
wr 3: pdr.used representation :=: rep

| DENTI FI ED_BY rep
SELECT
pval . definition
pval . gl obal _unit

property_map(gpa. base_definition);
unit_map(rep
::context_of _itenms{global unit_assi gned_context}

crunits[1]);
pval . qualifier = rep::itenms{qualified_representation_item |
nane = 'qualifier'}
srqualifiers{type_qualifier}[1].nane;
pval . val ue_determi nation := rep::itens{qualified representation_item |
nane = 'value interpretation'}
c:qualifiers{type_qualifier}[1].nane;
pval . speci fi ed_value := property_value_map(rep::items{representation_item

| (nane <> 'qualifier') AND
(name <> 'value interpretation')}[1]);
END_MAP;

MAP mat erial _property_val ue_representati on_map AS

pval : material _property_val ue_representation
SUBTYPE OF (property_val ue_rep_nap);
VWHERE

wr4: ' AUTOMOTI VE_DESI GN. MATERI AL_PROPERTY_REPRESENTATI ON
I N TYPEOF( pdr);
SELECT
pval . envi ronnent _condition : =
dat a_envi ronnent _map( pdr. dependent _envi ronment) ;
END_MAP;

MAP dat a_envi ronnent _nmap AS
t _de : data_environnent;

FROM
s_de : data_environnent;
SELECT
t _de.description := s_de.description
t _de.environnent _nane := s_de. nane;
END_MAP;
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7.4.6.5 Property values

An instance of type Property_value representation is created out of an instance of type Representation_item which is
referenced by a Representation mapped to a Property_value_represenation by an instance as Definition which is mapped
to an instance of type Item_property_association.

Depending on the type of the representation_item instance, the target instance will be either a string_value (for
Descriptive _representation_item), a Numerical_value or a Value _limit (for Measure_representation_item), a
Value range.(for Value range) or a Value_list (for Compound_representation_item).

DESCRIPTIVE_REPRESENTATION_ITEM #162
name= STRING_VALUE #163
VALUE_REPRESENTATION_ITEM, TYPE_QUALIFIER #172 VALUE_LIMIT #174
QUALIFIED_REPRESENTATION_ITEM #171 name=maximum limit_qualifier=maximui

W

MASS_MEASURE_WITH_UNIT,

VALUE_WITH_UNIT #166

MEASURE_REPRESENTATION_ITEM #1164 | | VALUERANGE#153 value_name=mass VALUE_RANGE #144
it t ! !
o _Cuﬁv ponen unit_comygonent unit_component
MASS_UNIT, SI_UNIT #165 item_efement

UNIT #167

/ unit_ch\ponenl

MEASURE_REPRESENTA TION_ITEM #169

unit_cofponent

MEASURE_REPRESENTA TION_ITEM #170

Figure 36 - Instance mapping for property values

EXPRESS-X Mapping Specification:

DEPENDENT _MAP property_val ue_nmap AS

pval : property_val ue;
FROM

ri : representation_item
SELECT

pval . val ue_nane : = ri.naneg;

END_DEPENDENT _AP;
DEPENDENT_MAP string_val ue_map AS

pval : string_val ue;
SUBTYPE OF (property_val ue_map);
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WHERE

" AUTOMOT| VE_DESI GN. DESCRI PTI VE_REPRESENTATI ON_I| TEM | N TYPEOF(ri);

SELECT
pval . val ue_specification := ri.description
END_DEPENDENT _MAP;

DEPENDENT _MAP val ue_ with_unit_map AS

pval : value with unit;
SUBTYPE OF (property val ue_map);
VHERE
OTHERW SE
SELECT
pval .significant _digits :=ri::qualifiers{precision_qualifier}

[1]. preci sion_val ue;
END_DEPENDENT_MAP;

DEPENDENT_MAP val ue_linmit_nmap AS

pval : value_ linit;
SUBTYPE OF (val ue_wi th_unit_nap);
VWHERE
SI ZEOF(ri::qualifiers{type_qualifier
(name = 'maxi nrum) OR
(name = "mnimnm)}) > 0O;
SELECT
pval .limt_qualifier :=ri::qualifiers{type_qualifier
(name = "'maxi nrum) OR
(name = 'mnimum )} [1]. nane;

pval . uni t _conponent
pval . limt
END_DEPENDENT_MAP;

unit_map(ri::unit_conponent[1]);
ri.val ue_conponent;

DEPENDENT _MAP val ue_range_nap AS

pval : val ue_range;
SUBTYPE OF (val ue_with_unit_nap);
VWHERE
" AUTOMOTI VE_DESI GN. VALUE_RANGE' | N TYPEOF(ri);
SELECT
pval .l ower _limt c=ri::itemelement{representation_item |
nane = 'lower limt'}
::val ue_conponent [ 1];
pval . upper _limnit c=ri::itemelement{representation_item |
nane = 'upper limt'}

::val ue_conponent [ 1];

pval . uni t _conponent
>runit_component[1]);
END_DEPENDENT_MAP;

DEPENDENT _MAP nuneri cal _val ue_map AS

pval : nunerical _val ue;
SUBTYPE OF (val ue_with_unit_nap);
VWHERE

112

unit_map(ri::itemel ement{neasure with_unit}
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OTHERW SE
SELECT
pval . val ue_conponent
pval . unit _conponent
END_DEPENDENT VAP

ri.val ue_conponent;
unit_map(ri::unit_conponent[1]);

DEPENDENT_MAP unit_map AS
t_un : unit;

FROM
s_un : unit;
SELECT
t_un.unit_name := get_unit_nane(s_un);

END_DEPENDENT _MAP;

COMPOUND_REPRESENTATION_

ITEM #1 VALUE_LIST #1

A

Figure 37 - Instance mapping for value list

EXPRESS-X Mapping Specification for Value_list:

DEPENDENT _MAP val ue_list_map AS

pval : value_list;
SUBTYPE OF (property_val ue_map);
VHERE

" AUTOMOT| VE_DESI GN. COVPOUND_REPRESENTATI ON_I TEM I N TYPEOF(ri ) ;
SELECT
pval . values := FOR EACH elem IN ri.item el ement;
RETURN (property val ue_map(el em);
END_DEPENDENT_VAP;

7.4.6.6 Design_contraint, Design_constraint_version, Design_contrained_relationship

A target instance of type Design_constraint is created out of a source instance of type Product_definition_formation
which references a Product which is references by a Product_related product_category with name 'requirement’. In
addition the Product_definition_formation source instance must be referenced by an instance of type Product_definition
which refers to a Product_definition_context with name 'design constrained definition' as frame_of_reference.

If the id attribute of the Product_definition_formation source instances has a valid value, the target instance is of subtype

Design_contrained_version.

PLM Adopted Specification



A target instance of type Design_contrained relationship is created out of a source instance of type
Product_definition_relationship which refers to Product_definition instances with frame_of reference name 'design
constraint definition' as related_product_definition and as relating_product_definition.

Figure 38 - Instance mapping for design constraint version

PRODUCT #1

of_erduct

PRODUCT_
DEFINITION_
FORMATION #2

PRODUCT_
DEFINITION #3

frame_of _r

PRODUCT_
DEFINITION_
RELATIONSHIP
#4

formation relating uct_definition related_produttglefinition

ence

|

EXPRESS-X Mapping Specification:

MAP desi gn_constrai nt_nmap AS
dc : design_contraint;
FROM
pdf : product _definition_fornmation;
VWHERE
wl: S| ZEOF( pdf <-fornation{product_definition |
frame_of reference. nane='desi gn contrained definition'}) > O;
wr 2: S| ZEOF( pdf . of _product <- product s{product _rel ated_product _category |
nane = 'requirenent'}) > 0;

SELECT
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dc.constraint _id := pdf.of product.id;
: = pdf.description;

dc. description

dc. name : = pdf.of _product. nane;

dc.is_valid for

pdf <-formati on{product _definition |

: = product _cl ass_map(

DESIGN_CONSTRAINT
VERSION #1

- + relating

DESIGN_CONSTRAINT_
RELATIONSHIP #3

relgted
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frame_of reference. nane="desi gn constraint definition'}
<-desi gn{configuration_design | nane = 'design constrai ned usage'}
.. configuration{configuration_itent
.:itemconcept {product class}[1]);
END_MAP;

MAP desi gn_contraint_version_nap AS
dc : design_contraint_version;
SUBTYPE OF (design_constraint_map);
VWHERE
wr3: (pdf.id <>"'") AND (pdf.id <> "/ANY') AND (pdf.id <> '/NULL');
SELECT
dc.version_id := pdf.id;
END_MAP;

MAP desi gn_contraint_rel ati onshi p_nmap AS
dcr : design_contraint_relationship;
FROM
pdr : product_definition_relationship;
VHERE
wl: pdr.related_product_definition.frame_of_reference. nane =
"design contraint definition';
wr2: pdr.relating product_definition.frane_of_reference. nane =
"design contraint definition';

SELECT
dcr.related : = design_contraint_map(pdr.rel ated_product _definition);
dcr.relating : = design_contraint_map(pdr.relating_product_definition);
dcr.rel ation_type : = pdr. nang;
drc. description := pdr.description;

END_MAP;

7.4.6.7 Design_constraint_association

A target instance of Design_constraint_association is created out of a source instance of type
Product_definition_relationship with name 'design constraint association' which refers to a Product_definition with
frame_of reference name 'design constraint definition' as relating_product_definition and which refers to a
Product_definition with frame_of_reference name 'alternative definition' or ‘conceptual definition' or 'functional definition’
as related product_definition.
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PRODUCT_DEFINITION_
RELATIONSHIP #1
id=

DESIGN_CONSTRAINT_
ASSOCIATION #1

|
|
Figure 39 - Instance mapping for design constraint association
EXPRESS-X Mapping Specification:
MAP desi gn_constrai nt_associ ati on_nap AS
dca : design_constraint_associ ati on;
FROM
pdr : product_definition_relationship,;
WHERE
w 1l: pdr.nane = 'design contraint association';
w2: pdr.relating product _definition.frane_of reference. nane =
"design contraint definition';
w 3: pdr.related_product _definition.frame_of reference.name IN
["alternative definition', 'conceptual definition',
"functional definition'];
SELECT
dca. nanme : = pdr.description;
dca.is_based on := design_containt_map(pdr.relating_product _definition);

dca.is_contraining :=conpl ex_product _nap(pdr.rel ated product _definition);
END_MAP;

7.4.6.8 Change

A target instance of Change is created out of a source instance of type Product_definition_formation_relationship or
Product_definition_relationship or Action_relationship or Shape_aspect_relationship with name ‘change'.
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PRODUCT_DEFINITION_
FORMATION_RELATIONSHIP
#1
name=change

Figure 40 - Instance mapping for change

EXPRESS-X Mapping Specification:

MAP change_map AS
ch : change
PARTI TI ON p_pdr;
FROM
pdr : product_definition_relationship,;
VHERE

CHANGE #1

pdr. name = 'change';
SELECT
ch.description := pdr.description;
ch. descri bed_change := change_rel ati onshi p_sel ect _nmap(pdr);

PARTI TI ON p_pdfr;
FROM

pdfr : product _definition_fornmation_relationship;
VHERE

pdfr. name = 'change';
SELECT
ch.description := pdfr.description
ch. descri bed_change := change_rel ati onshi p_sel ect _map(pdfr);
PARTI TION p_arel ;
FROM
arel : action_relationship;
VWHERE
arel .nane = 'change';
SELECT
ch.description := arel.description
ch. descri bed_change := change_rel ati onshi p_sel ect _nmap(arel);
PARTI TI ON p_sarel ;
FROM
sarel : shape_aspect rel ationship;
VHERE
sarel.name = 'change';
SELECT
ch.description := sarel.description
ch. descri bed_change : = change_rel ati onshi p_sel ect _nmap(sarel);
END_MAP
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7.4.7 Alias ldentification

7.4.7.1 Alias Identification

An instance of type Alias _identification is created out of an instance of type Applied_identification_assignment, which
references an instance of type Identification_role that contains the value 'aias' in its name attribute.

APPLIED_IDENTIFICATION_ASSIGNMENT
#8

items

APPLIED_IDENTIFICATION_ASSIGNMENT

IDENTIFICATION_ROLE
#9
name=version

PRODUCT #6

name=alias

IDENTIFICATION_ROLE #5 PRODUCT

RELATED_PRODUCT_CATEG

name=document

ORY #7

Figure 41 - Instance mapping for alias identification

EXPRESS-X Mapping Specification:

MAP alias_identification_map AS
aid : alias_identification;

FROM

aia : applied_identification_assignment;

WHERE

aia.role.nane = 'alias';

SELECT

aid.alias_id D=
ai d.alias_scope 1=

aid.alias _version_id :=
ai d. description 1=

aid.is_applied_to 1=
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ai a. assi gned_i d;

ALIAS_IDENTIFICATION | o

#1

is_applied_to

P

ahaslcope

ORGANIZA TION #3

organi zati on_map(ai a

<-items{applied_organi zati on_assi gnnent

= "alias_scope' }[1]

. assi gned_or gani zati on);

ai a<-itens{applied_identification_assignment |

= 'version'}[1].assigned_id;

ai a<-itens{applied_identification_assignnment |

"version' }[1].rol e.description;

| F SI ZEOF(ai a.itens[ 1]
<- product s{product _rel at ed_product _cat egory

= '"docunent'}) >0

| role.name

rol e. nane =

THEN

rol e. nane

nane

docunent _nmap(aia.itens[1]);

ELSE

DOCUMENT #2
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itemmap(aia.itens[1]);

END_| F;
END_MAP;

7.4.8 Authorization

7.4.8.1 Organization, Person and Address

Instances of type Person, Organization and Address are created out of the corresponding instances in AIM (PDM

SCHEMA, AP214). An instance of type Person_in_organization in the PIM equivalence model is created out of an
instance of type Person_and_organization in AIM (PDM SCHEMA, AP214).
ORGANIZATIONAL_ADDRESS ORGANIZATIONAL_ADDRESS #12 ORGANIZATIONAL_ADDRESS #13 ADDRESS #17 ADDRESS #16
description=visitor address description=postal address description=delivery address
| | | | -l
Qrganiz ons organiaations orgaj fzations
postal_address delivery_|address
ORGANIZATION #10 ADDRESS #15 ViSitor_address ORGANIZATION #14
u | il
the._organization associated_prganization
PERSON_AND_OR (;A&N:ZATIONfADDRESS PERSON, AND. ORGANIZATION 431 ADDRESS #30 Tocation PERSON_IN_ORGANIZATION#29
| )
associatgd_person
the_person
PERSONAL_A DDRESS | PERSON #32 ADDRESS #28 preferred_business_address PERSON#27
| -l
Figure 42 - Instance mapping for organization, person, and address
EXPRESS-X Mapping Specification:
MAP address_map AS
pdt net _adr addr ess;
FROM
ap214_adr addr ess;
SELECT
pdtnet _adr.internal |ocation = ap214_adr.internal | ocation;
pdt net _adr. street nunber = ap214_adr. street nunber;
pdt net _adr. street = ap21l4_adr. street;
pdt net _adr. postal box = ap214_adr. postal box;
pdt net _adr. postal code = ap214_adr. postal _code;
pdt net _adr.town = ap214_adr.t own;
pdt net _adr. region = ap214_adr. region;
pdt net _adr.country = ap214_adr.country;
pdt net _adr.facsim | e_nunber = ap214_adr.facsinil e_nunber;
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pdt net _adr.t el ephone_nunber

pdt net _adr.tel ex_nunber

pdt net _adr. el ectroni c_nail _address
END_MAP;

ap214_adr. t el ephone_nunber;
ap214_adr. tel ex_nunber;
ap214_adr. el ectroni c_nmi |l _address;

MAP or gani zati on_nmap AS

pdtnet _org : organization
FROM

ap214_org : organi zation;
SELECT

pdt net _org. organi zati on_nane

pdtnet _org.id

pdt net _or g. organi zati on_type

pdt net _org. vi sitor_address

ap214_org. nane;
ap214 org.id;
ap214_org. descri ption;
address_map(ap214_org<- organi zations
{organi zational _address | description
'visitor address'}[1]);
pdtnet _org.delivery_address := address_map(ap2l4_org<-organi zations
{organi zational _address | description =
"delivery address'}[1]);
pdt net _or g. post al _address : = address_map(ap214_or g<-organi zati ons
{organi zational _address | description =
'postal address'}[1]);

END_MAP;

MAP person_map AS
pdt net _pers : person;

FROM
ap2l4_pers : person;
SELECT
pdt net _pers. person_nane := ap214 pers.first_name + ' ' +

ap214_pers. | ast _nane;
pdt net _pers. preferred_busi ness_address : =
addr ess_map(ap214_pers<-peopl e
{personal _address}[1]);
END_MAP;

MAP person_i n_organi zati on_map AS
pi o : person_in_organization

FROM
pao : person_and_organi zati on
SELECT
pio.id := pao<-itens
{applied_identification_assignnent |
role.nane = "id'}[1].assigned_id;

pi 0. associ at ed_per son

pi 0. associ at ed_organi zation :
pio.role

pi 0.1 ocation

per son_nmap( pao. t he_person);

organi zati on_map( pao.the_organi zati on);
pao. name;

addr ess_map( pao. t he_per son<- peopl e
{person_and_organi zati on_addr ess
pao.the_organi zation IN
organi zations}[1]);
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END_MAP;

7.4.8.2 Date and Time

An instance of type Date time is created out of an instance of type Date_time or of and instance of type Calendar_date,

which is not referenced as Date_component by an instance of type Date time.

DATE_AND_TIME #19 DATE_TIME#18

date_cgmponent time_component

LOCAL_TIME#21

Z%E
COORDINATED_UNIVERSAL_TIME_OFFSET
#H22

CALENDAR_DATE #20

il

F |

Figure 43 - Instance mapping for date and time
EXPRESS-X Mapping Specification:
MAP date tinme_map AS

dat : date_tine;
PARTI TION p_date_and_ti ne;

FROM
dt : date_and_tine;
SELECT
dat.date : = FORMAT(dt. date_conponent.year_conponent, ' ####' ) + '/’
FORMAT( dt . dat e_conponent . nont h_conponent, ' 021') + '/’
FORMAT( dt . dat e_conponent . day_conponent, ' 021"');
dat.tinme := FORMAT(dt.tinme_conponent. hour _conponent, '021') + ':

FORMAT(dt. ti nme_conponent. nm nute_conponent, '021') + ':

FORMAT(dt. ti me_conponent.second_conponent, '021"');
PARTI TI ON p_cal endar _dat e;

FROM

cd : cal endar _date;
VHERE

SI ZEOF( cd<- dat e_conponent {date_and _tine}) = O;
SELECT

dat.date : = FORMAT(cd. year _conponent, '####') + '/' +
FORMAT( cd. nont h_conponent, '021') + '/' +
FORMAT( cd. day_conponent, '021');
END_MAP;
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7.4.8.3 Date, person and organization

An instance of type Date _and person_organization in the PIM equivalence model is created out of an instance of type
Person_and_organization or Organization which is referenced by an instance of type Applied_date assignment or

Applied_date and time_assignment as items. The role name of the Applied_date assignment or

Applied_date and time assignment must have either the value ‘actual’ or if the date_item is an Approval, the value 'sign

off".

PERSON_AND_ORGANIZATION #24

person_orpanization

APPROVAL_PERSON_ORGANIZATION #20

/m;pee{‘

PERSON #25

PERSON #32

ORGANIZATION #33

mﬁmﬁ

ORGANIZATION #26

il

itefns

APPLIED_DATE_AND_TIME_ASSIGNMENT

authorized_approval

APPROVAL #18

assigned_ddte_and_time

DATE_AND_TIME #23

APPLIED_ORGANIZATION_ASS IGNMENT

ites

APPLIED_DATE_ASSIGNMENT

#39

,/‘earfcﬁprner/‘

_dm"@u\.

role

DATE_TIME_ROLE #22
name=sign off

CALENDAR_DATE #27

LOCAL_TIME #28

N

L

person

PERSON_IN_ORGANIZATION #31

person_or_{

prgani zation

DATE_AND_PERSON_ORGANIZA TION

#29

actua| date

DATE_TIME #34

DATE_ROLE #41
name=actual

DATE_AND_PERSON_ORGA NIZATION

|

assigned_date

CALENDAR_DATE #40

F

actual_date

DATE_TIME #37

Figure 44 - Instance mapping for date, person and organization

EXPRESS-X Mapping Specification:

MAP dat e_per son_or gani zati on_nmap AS

dpo

PARTI TION p_date_time_pers_org;

FROM

pao
dta

WHERE
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per son_and_or gani zati on;
appl i ed_date_and_ti nme_assi gnnent ;

dat e_and_per son_or gani zati on;

person_or_organization®

ORGANIZATION #36

assigned_pers

n_organization

PERSON_ORGANIZATION_ASSIGNMENT

#43
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wl: pao IN dta.itens;

w2: dta.role.name = 'actual';
SELECT

dpo. actual _date

dpo. person_or _organi zation :
PARTI TION p_date_pers_org;

date_time_map(dta.assigned date _and_tine);
person_i n_organi zati on_nap( pao);

FROM
apa : applied_person_and_organi zati on_assi gnnent;
da : applied_date_assignnent;
WHERE
wl: apa IN da.items;
w2: da.role.name = 'actual';
SELECT
dpo. actual _date = date_tine_map(da. assi gned_dat e);
dpo. person_or _organi zati on : = per-

son_i n_organi zati on_map(apa. assi gned_per son_and_or gani zati on) ;
PARTI TION p_date_time_org;
FROM

aoa : applied_organization_assignment;

dta : applied_date_and_tine_assi gnment;

VWHERE
wl: aoa IN dta.iterns;
w2: dta.role.name = 'actual’;
SELECT
dpo. actual _date = date_tine_nmap(dta.assigned_date_and_tinme);
dpo. person_or _organi zati on : = organi zati on_map(aoa. assi gned_or gani zati on) ;
PARTI TI ON p_date_org;
FROM
aoa : applied_organization_assignment;
da : applied_date_assignnent;
VWHERE
wl: aoa IN da.itemns;
w 2: da.role.name = 'actual';
SELECT
dpo. actual _date := date_tinme_map(da. assi gned_date);

dpo. person_or _organi zati on: = organi zati on_map(aoa. assi gned_or gani zati on) ;
PARTI TI ON p_approval _date_tine;
FROM

apo : approval _person_organi zation

dta : applied_date_and_tine_assi gnment;

VWHERE

wl: apo IN dta.itens;

w2: dta.role.nane = 'sign off';
SELECT

date_time_map(dta.assigned_date_and_tine);

dpo. actual _date
dpo. person_or _organi zation : =
per son_i n_or gani zat i on_nap( apo. person_or gani zati on);
PARTI TI ON p_approval _dat e;
FROM
apo : approval _person_organi zation
da : applied_date_assi gnnment;
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WHERE

wl: apo IN da.itens;

wr 2: da. rol e. nane
SELECT
dpo. actual _date

END_MAP;

= 'si

gn off';

.= date_tine_nmap(da. assi gned _date);
dpo. person_or _organi zation : =
person_i n_organi zati on_nap(apo. person_organi zati on);

7.4.8.4 Person organization assignment

An instance of type Person_organization_assignment is created out of an instance of type
Applied_person_and_organization_assignment or Applied_organization_assignment.

ORGANIZATION_ROLE
#46

assigned_drganization

PRODUC

RELATED_PRODUCT_CATEGORY #48
name=part

PERSON_ORGANIZATION_ASSIGNVIENT

role=id owner

APPLIED_ORGANIZATION_ASSIGNMENT ‘ °
#44 items

pmai cts

PRODUCT #47

ORGANIZATION #45 PERSON#53

the_orgdnization V@:

PERSON_AND_ORGANIZATION #52

assigned_person Jand_organization

APPLIED_PERSON_AND_ORGANIZATION_ASS IGNMENT
#49

PERSON_A ND_ORGANIZATION_ROLE

#51

items L

is_appied_to

assigned_person_organization

ITEM #56

PERSON #60

is_appied_to

PERSON_ORGANIZATION_ASSIGNVIENT
#57
role=creator

‘assignedipersnninrganlzano

associate

ORGANIZATION #58

associated_prganization

erson

PERSON_IN_ORGANIZATION #59

Figure 45 - Instance mapping for person organization assignment

EXPRESS-X Mapping Specification:

MAP per son_organi zati on_assi gnnment _nmap AS

poa : person_organi zation_assi gnnent;

PARTI TI ON p_org;
FROM

aoa : applied_organi zati on_assi gnnent;

SELECT
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poa. assi gned_person_organi zation : =
organi zation_ nap(aoa assi gned_or gani zati on);
aoa. rol e. nane;
aoa. rol e. description;
FOR EACH it IN aoa.itens
RETURN org_sel ect _map(it);

poa.rol e
poa. descri ption
poa.is_applied to

PARTI TI ON p_pers_org;
FROM
apa : applied_person_and_organi zati on_assi gnnent;
SELECT
poa. assi gned_person_organi zation : =
person_i n_or gani zati on_ nap(apa assi gned_per son_and_or gani zati on) ;
poa.role apa. rol e. nane;
poa. descri ption apa. rol e. description
poa.is_applied_to FOR EACH it IN apa.itens
RETURN org_sel ect _map(it);

END_MAP;

DEPENDENT_MAP org _sel ect_nmap AS

god : general _organizational _data_sel ect;
PARTI TION p_item
FROM

p : product;
VHERE

EXI STS(item map(p));
RETURN it em map(p);
PARTI TION p_item versi on;
FROM

pdf : product_definition_formation;
VHERE

EXI STS(item versi on_map(pdf));
RETURN it em versi on_map( pdf);
PARTI TI ON p_docunent ;
FROM

p : product;
VHERE

EXI STS(docunent _map(p));
RETURN document _map(p);
PARTI TI ON p_docunent _versi on
FROM

pdf : product_definition_formation;
VWHERE

EXI STS(docunent _ver si on_map( pdf));
RETURN document _ver si on_map( pdf);
END_DEPENDENT_VAP;

7.4.8.5 Date and person assighment
An instance of type Date_and_person_assignment is created out of an instance of type

Applied_person_and_organization_assignment or Applied_organization_assignment.
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Figure 46 Instance mapping for date and person assignment
EXPRESS-X Mapping Specification:
MAP dat e_and_person_assi gnnent _map AS
dpa dat e_and_per son_assi gnnent ;
PARTI TION p_date_tine_pers_org
FROM
aoa appl i ed_organi zati on_assi gnnent ;
dta appl i ed_date_and _tine_assi gnnent;
WHERE
wl: aoa IN dta.itens;
wr2: dta.role.name = 'actual’;
SELECT
dpa. assi gned_dat e_and_person : = date_person_organi zati on_map(aoa, dta);
dpa.is_applied to = FOR EACH it IN aoa.itens
RETURN org_select _map(it);
dpa.rol e = aoa. rol e. nane;
dpa. descri pti on .= aoa. rol e.description
PARTI TI ON p_date_pers_org;
FROM
apa appl i ed_person_and_organi zati on_assi gnnent ;
da appl i ed_dat e_assi gnnent ;
VWHERE
wl: apa IN da.itens;
wr2: da.role.name = 'actual';
SELECT
dpa. assi gned_dat e_and_person : = date_person_organi zati on_nmap(apa, da);

FOR EACH it

dpa.is_applied to IN apa.itens
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RETURN org_sel ect _map(it);

dpa.rol e = apa. rol e. nane;
dpa. descri ption = apa.rol e.description;
END_MAP;

7.4.8.6 Date_time_assignment

A target Instance of Date time_assignment is created out of a source instance of type Applied_date and time_assignment
or Applied_date assignment.

APPLIED DATE_AND_ DATE_TIME_
TIME_ASSIGNMENT #1 ASSIGNMENT #1

4 A

Figure 47 - Instance mapping for date time assignment
EXPRESS-X Mapping Specification:
MAP date_time_assi gnment _map AS

dta : date_tinme_assignnent;
PARTI TION p_date_ti ne;

FROM
adta : applied_date _and tinme_assi gnment;
SELECT
dta. description := adta.rol e.description;
dta.role = adta.rol e. nang;

dta. assigned_date tine := data_tine_nap(adta.assigned date _and_tine);
dta.is_applied to : =
FOR EACH it IN adta.itens;
RETURN (data_tine_person_organi zation_el ement _sel ect_map(it));
PARTI TI ON p_dat e;

FROM
ada : applied_date_assignnent;

SELECT
dta. description := ada.role.description;
dta.role = ada. rol e. naneg;

dta. assigned_date tine := data_ tine_nap(ada. assi gned_date);
dta.is_applied to : =
FOR EACH it IN ada.itens;
RETURN (data_tine_person_organi zation_el ement _sel ect_map(it));
END_MAP;
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7.4.8.7 Approval, Approval_status and Approval_relationship

A target instance of type approval is created out of a source instance of type Approval, atarget instance of type
Approval_status is created out of a source instance of type Approval_status. Target instances of type
Approval_relationship are created out of source instances of type Approval_relationship.

APPROVAL #6
APPROVAL #16
relmed,ﬁppmval
APPROVAL_
RELATIONSHIP #2 APPROVAL_RELATlONSHlPJ
d relallnggpproval A
APPROVAL #1
e I |
APPROVAL #1
al
| a a
|
F F | | il
|
= a

Figure 48 - Instance mapping for approval

EXPRESS-X Mapping Specification:

MAP approval _nmap AS
tgt : approval;

FROM
src : approval;
SELECT
tgt.level = src. |l evel;
tgt.status = approval _status_map(src.status);

tgt.is_applied_to
FOR EACH it IN
src_app<- assi gned_approval {appl i ed_approval _assignment}::iterms;
RETURN (approval _el ement _sel ect _map(it));
tgt.scope =
organi zati on_map(src<-itens{applied_organi zati on_assi gnnent |
rol e.nane = 'scope'}
::assi gned_organi zati on{organi zati on}[1]);
tgt. pl anned_date: =
date_ti ne_map(src<-dat ed_approval {approval date_tinme |
rol e.nane = 'planned'}
c:date_time[1]);
tgt.actual _date i =
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date_tine_map(src<-dated approval {approval date tinme

role.nane = "actual'}
;. date_time[1]);
tgt.is_approved by := FOR EACH it IN
src<-aut hori zed _approval {approval _person_organi zati on
approval person_organi zation<-itens{applied date and _ti nme_assi gnment |
role.nane = 'sign off'};
RETURN dat e_person_organi zati on_map(it.person_organi zati on
it<-itens{applied date _and_tine_assignnent}[1]);
END_MAP;

MAP approval _status_map AS
tgt : approval _status;

FROM
src : approval _status;
SELECT
tgt_stat.status_nanme := src_stat.nane;

tgt _stat.used_classification_system:=
cl assification_system map(
src<-items{applied_classification_assignnent |
rol e.nane = 'class system nenbership'}
assi gned_cl ass{cl ass_systen}[1]);
END_MAP;

MAP approval _rel ati onshi p_nmap AS
tgt_apr : approval _rel ationship;

FROM
src_apr : approval _relationship;
SELECT
tgt _apr.description := src_apr.description
tgt_apr.relation_type := src_apr.nane;
tgt_apr.rel ated : = approval _map(src_apr.rel ated_approval);
tgt_apr.relating : = approval _map(src_apr.rel ating_approval);
END_MAP;

7.4.9 Configuration Management

7.4.9.1 Product_class and relationships

A target instance of type Product_class is created out of a source instance of type Product_class. An instance of type
Product_class relationship is created of an instance of type Product_concept_relationship, which references instances of
type Product_class as related_product_concept and as relating_product_concept. An instance of type

Class_structure relationship is created of of an instance of type Configuration_design that references an instance of type
Product_class as Configuration.item_concept and that references Product_definitions with frame_of _reference.name
values ‘conceptual definition' or ‘function definition'.
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Figure 49 - Instance mapping for product class

EXPRESS-X Mapping Specification:

MAP product _cl ass_map AS

aimpcl.id;

PRODUCT_CLASS #1 H
- relating
F

CLASS_STRUCTURE_
RELATIONSHIP #4

il

ai m pcl \ product _concept . naneg;

ai m pcl \ product _concept. description;
ai m pcl\characterized_object. naneg;
aimpcl <-itens{applied_identification_assignnent |

role.nane = 'version'}

arm pcl product cl ass;
FROM

ai m pcl product cl ass;
SELECT

armpcl.id i=

arm pcl . nane =

arm pcl . description : =

arm pcl .l evel type =

armpcl.version_id :=
END_MAP

MAP cl ass_structure_rel _nap AS

csr
FROM

class_structure_rel ationshi p;

cd : configuration_design;

VHERE
wrl:

AUTOMOT| VE_DESI GN. PRODUCT_CLASS'

TYPEOF( cd. configuration.itemconcept);

wr2:
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definition',
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"functional definition'];
SELECT
csr.relation_type
csr.description
csr.rel ated

cd. nane ;

cd. description ;

| F cd. design. frane_of _reference. nane =
' conceptual definition'

THEN
product conponent _nap(cd. desi gn.fornmation) ;
ELSE
product function_map(cd. desi gn. formation) ;
END_| F;
csr.relating : = product _cl ass_map(cd. configuration.itemconcept);

END_MAP;
7.4.9.2 Complex_product, Product_component, Product_function and solution types

A target instances of type Complex_product is created out of a source instance of Product_definition_formation that is
referenced by an instance of type Product_definition as formation. Depending on the value of the attribute

frame_of reference.name of the Product_definition, the target instance is either of subtype Product_component (for value
‘conceptual definition’), Product_function (for value 'functional definition') or Alternative_solution (for value 'alternative
definition’). If the target instance is of type Alternative_solution its exact type depends on the value of the name attribute
of the Product_definition source instance: it is either Technical_solution (for value 'technical’), Final_solution (for value
'final") or Supplier_solution (for value 'supplier’).

EXPRESS-X Mapping Specification:

MAP conpl ex_product _map AS
cp : conpl ex_product;
FROM
pdf : product_definition formation;
pd : product_definition;
| DENTI FI ED_BY pdf;
VHERE
wl: pd.formation := pdf;
w2: pd.frane_of reference.nane IN
['conceptual definition','functional definition',
"alternative definition'];

SELECT
cp.id = pdf.of product.id;
cp.version_id = pdf.id;

END_MAP;
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Figure 50 - Instance mapping for product component

EXPRESS-X Mapping Specification:

MAP product _conponent _map AS
cp : product_conponent;
SUBTYPE OF (conpl ex_product _nap);
VWHERE
pd. frame_of reference.nanme = 'conceptual definition';
SELECT
cp.instance_required := |IF pd. nanme = 'instance required THEN
TRUE;
ELSE
| F pd.nane = 'no instance required THEN
FALSE;
END_I F;
END_I F;
cp. name : = pdf.of _product. nane;
cp. description : = pdf.description;
cp.is_relevant _for :=
FOR EACH pdc I N pd<-definition{product_definition_context_association |
rol e.nane = '"application context'}
::franme_of _reference{product_definition_context};
RETURN (app_cont ext _map(pdc));
END_NVAP;
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DEFINITION PRODUCT_FUNCTION #1

FORMATION #2

| |
Figure 51 - Instance mapping for product function

EXPRESS-X Mapping Specification:

MAP product _function_map AS
cp : product _function;
SUBTYPE OF (conpl ex_product _nap);
VHERE
pd. frame_of reference.name = 'functional definition';
SELECT
cp. name : = pdf.of _product. nane;
cp. description := pdf.description;
cp.is_relevant _for :=
FOR EACH pdc I N pd<-definition{product_definition_context_association |
rol e.nane = '"application context'}
::frame_of reference{product _definition_context};
RETURN (app_cont ext _map(pdc));
END_MAP;

MAP al ternative_sol ution_map AS

cp : alternative_solution;
SUBTYPE OF (conpl ex_product _nap);
VHERE

pd.frame_of _reference.name = 'alternative definition';
SELECT

cp. base_el emrent : =

conpl ex_product _map(
pd<-rel at ed_product _definition{product_definition_relationship
nane = 'solution alternative definition'}
::relating_product_definition::formation[1]);

END_MAP;
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Figure 52 - Instance mapping for supplier solution

EXPRESS-X Mapping Specification:

MAP supplier_sol ution_map AS
cp : supplier_solution
SUBTYPE OF (alternative_solution_map);
VHERE
pd. nane = 'supplier';
SELECT
cp.supplier :=
organi zati on_map(pd<-itens{applied_organi zati on_assi gnnment |
role.nane = 'supplier'}[1]);
cp. probability rate : =
pd<-definition{property_definition}
<-definition{property definition_representation}
::used_representation{representation | name = 'supplier probability'}
critems{neasure_representation_item| nane = 'probability rate'}
[1] . val ue_conponent;
END_MAP;
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FORMATION #6
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Figure 53 - Instance mapping for final solution

EXPRESS-X Mapping Specification:

MAP final sol ution_map AS
cp : final _solution
SUBTYPE OF (alternative_solution_map);
VHERE
pd. nane = 'final"';
SELECT
cp.final _status :=
pd<-definition{property definition }
<-definition{property definition_representation}
;. used_representation{representation
nane = 'final itemcharacteristics'}
c:itenms{descriptive representation_item| nane='final itemstatus'}
[1] . description;
cp.final _specification := FOR EACH pd IN
pd<-rel ati ng_product _definition{product_definition_relationship
nane = 'final specification'}
::related_product _definition{product _definition
frame_of reference.nane IN
['part definition',
' physi cal occurrence']};
RETURN (I F pd_fs.franme_of reference.nane = 'part definition' THEN
ddi d_map(pd_fs);
ELSE
it := physical _instance_map(pd);
END_| F);
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END_MAP;

|
of_prpduct
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DEFINITION_ TECHNICAL_SOLUTION #1
FORMATION #2
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Figure 54 - Instance mapping for technical solution

EXPRESS-X Mapping Specification:

MAP t echni cal _sol uti on_map AS
cp : technical _solution;
SUBTYPE OF (alternative_solution_map);

VHERE

pd. nane = 'technical’;
SELECT

cp. description : = pdf.description;
END_MAP;

7.4.9.3 Product relationships

A target instance of type Complex_product_relationship is created out of a source instance of type
Product_definition_formation_relationship where the relating_product_definition_formation and the

related _product_definition_formation both refer to Product_definition_formation instances that are mapped to
Complex_product target instances.

A target instance of type Product_structure_relationship is created out of a source instance of type
Product_definition_usage where the Product_definition_formation of the relating_product_definition is mapped to a
Complex_product and the related_product_definition is mapped to a Product_constituent.
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A target instance of type Item_function_association is created out of a source instance of type
Product_definition_relationship which refers to a relating product_definition with frame_of reference.name value
'functionality' and to a related product_definition with frame_of reference.name value 'part_definition'.

al

PRODUCT_DEFINITION_
FORMATION_RELATIONSHIP
#6

ITEM_FUNCTION_
ASSOCIATION #5

ad name=sequence | |
PRODUCT_DEFINITION_RELATIONSHIP COMPLEX_PRODUCT_RELATIONSHIP
#1
|
|
al al |
al

Figure 55 - Instance mapping for item function association

EXPRESS-X Mapping Specification:

MAP compl ex_product _rel ationshi p_map AS
cpr : conpl ex_product _rel ationship;
FROM
pdfr : product_definition_formation_relationship;
VHERE
wr1l: EXI STS(conpl ex_product _map(
pdrf.rel ati ng_product _definition_formation));
wr2: EXI STS(conpl ex_product _map(
pdrf.rel ated_product_definition_formation));

SELECT
cpr.relation_type := pdfr.nane;
cpr.description := pdfr.description;

cpr.relating : =

conpl ex_product _map(pdrf.relating_product _definition_formation);
cpr.related :=

conpl ex_product _map(pdrf.rel ated_product _definition_formation);
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END_MAP;

|
|
|
A A 4
|
RODUCT _
DEFIMITION_ PRODUCT_STRUCTURE_RELATIONSHIP
USAGE #4 #1
A A

Figure 56 - Instance mapping for product structure relationship

EXPRESS-X Mapping Specification:

MAP product _structure_rel ati onshi p_map AS
cpr : product_structure_rel ationship;
FROM
pdu : product_definition_usage;
VHERE
wr1l: EXI STS(conpl ex_product _map(
pdrf.rel ating_product _definition.formation));
wr2: EXI STS(conpl ex_product _map(
pdrf.rel ated_product _definition.formation)) OR
EXI STS(item i nstance_nmap(pdrf.rel ated_product _definition));

SELECT
cpr.relation_type := pdu. nang;
cpr.description : = pdu. description

cpr.relating : =
conpl ex_product _map(pdu. rel ati ng_product _definition.formation);
cpr.related :=

| F EXI STS(item i nstance_nmap(pdu.rel ated_product _definition))
THEN

138 PLM Adopted Specification



item.instance_nmap(pdu.rel ated_product definition);
ELSE

conpl ex_product _nmap(pdu. rel ated_product _definition.formation);
END | F;
END_MAP;

MAP item functi on_associ ati on_nmap AS

ifa: itemfunction_association;
FROM

pdr : product _definition_relationship,;
VWHERE

wl: pdr.relating product_definition.frane_of_reference. nane =
"functional definition';
wr2: pdr.related_product _definition.frame_of_reference. nane =
"part definition';
SELECT
i fa.associated function : =
product _functi on_map(pdr.relating_product_definition.formation);

ifa.assoicated_item := ddid_map(pdr.rel ated_product_definition);
i fa.association_type : = pdr. nang;
i fa.description = pdr.description;

END_NAP;
7.4.9.4 Class associations

A target instance of type Class_inclusion_association is created out of a source instance of type
Product_concept_feature_association that references an instance of type Inclusion_product_concept_feature as feature. A
target instance of type Class_condition_association is created out of a source instance of type
Product_concept_feature_association that references an instance of type Conditional_product_concept_feature as feature.
A target instance of type Class_specification_association is created out of a source instance of type
Product_concept_feature_association that references an instance of type Product_concept_feature as feature, but not an
instance of type Inclusion_product_concept_feature or Conditional_concept_feature.

PRODUCT_CONCEPT_FEATURE_ASSOCIATION CLASS_INCLUSION_ASSOCIATION
#1 #1

| |
Figure 57 - Instance mapping for class inclusion association
EXPRESS-X Mapping Specification:
MAP cl ass_incl usi on_associ ati on_nap AS

cia : class_inclusion_association;
FROM
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pcfa : product concept feature_association

icf : inclusion_product _concept feature;
VHERE
pcfa.feature :=: icf;
| DENTI FI ED_BY pcf a;
SELECT
cia.description := pcfa.description;
ci a. associ at ed_product _cl ass : = product _cl ass_map(pcfa. concept);
ci a.associ ated_inclusion := specification_inclusion_nap(icf);
END_MAP

PRODUCT_CONCEPT_FEATURE_ASSOCIATION

#1 CLASS_CONDITION_ASSOCIATION#1

- - p
Figure 58 - Instance mapping for class condition association

EXPRESS-X Mapping Specification:

MAP cl ass_condi tion_associ ati on_nap AS
cia : class_condition_association
FROM
pcfa : product _concept feature_association
ccf : conditional _concept feature;
VHERE
pcfa.feature :=: ccf;
| DENTI FI ED_BY pcf a;
SELECT
cia.description := pcfa.description;
cia.condition_type := pcfa.naneg;
ci a. associ at ed_product _cl ass : = product _cl ass_map(pcfa. concept);
ci a.associ ated _condition := specification_expression_map(ccf);
END_MAP

PRODUCT_CONCEPT_FEATURE_ASSOCIATION CLASS_SPECIFICATION_ASSOCIATION
#1 #1

A

V| | | A
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Figure 59 - Instance mapping for class specification association

EXPRESS-X Mapping Specification:

MAP cl ass_specification_associati on_map AS
csa : class_specification_association;

FROM
pcfa : product _concept feature_association;
pcf : product concept feature;

VHERE
w l: pcfa.feature :=: pcf;

wr 2: NOT(' AUTOMOTI VE_DESI GN. CONDI TI ONAL_CONCEPT_FEATURE' | N
TYPEOR( pcf)) ;

wr 3: NOT(' AUTOMOTI VE_DESI GN. | NCLUSI ON_CONCEPT_FEATURE' | N
TYPEOR( pcf)) ;

SELECT
csa. associ ation_type : = pcfa. nang;
csa. associ at ed_product _cl ass : = product _cl ass_map(pcfa. concept);
csa. associ ated_specification := specification_map(pcf);

END_MAP;

7.4.9.5 Class category types
A target instance of type Class_category _association is created out of a source instance of type

Product_concept_feature _category usage. A target instance of type Specification_category is created out of a source
instance of type Product_concept_feature category.
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Figure 60 - Instance mapping for class category association

EXPRESS-X Mapping Specification:

MAP cl ass_cat egory_assocati on_map AS
cca : class_category_assocation;

FROM
pcfc : product_concept feature_category_usage;
SELECT
cca. mandatory := | F pcfc.rol e. name = ' mandatory category usage' THEN
TRUE;
ELSE
| F pcfc.role.name = 'optional category usage' THEN
FALSE;
END_| F;
END_| F;
cca. associ at ed_product _cl ass : = product _cl ass_map(pcfc.itens[1]);

cca. associ ated_category : =
speci fication_category_map(pcfc. assi gned_group);
END_MAP;
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Instance Diagrams:

|
|
. associated_groduct_class
itepns
PRODUCT_CONCEPT_ CLASS_CATEGORY_ASSOCIATION
FEATURE_CATEGORY_USAG #1
#1 mandatory=FALSE
|
assignefl_group associated_category
EXCLUSIVE_PRODUCT_ SPECIFICATION_CATEGORY #3
CONCEPT—FEA1;J6RE—CATEGORY implicit_exclusive_condition=TRU
V|

EXPRESS-X Mapping Specification:

MAP specification_category_map AS
sc : specification_category;

FROM
pcfc : product _concept feature_category;
SELECT
sc. description := pcfc.description;
sc.id := pcfce.id;

sc.inplicit_exclusive_condition :=

| F ' AUTOMOTI VE_DESI GN. EXCLUSI VE_CONCEPT_FEATURE_CATEGORY'
I N TYPECF( pcf c)

THEN
TRUE;

ELSE
FALSE;

END | F;

END_MAP;

MAP specification_category_hierarchy_nmap AS
sch : specification_category_hierarchy;

FROM
grel : group_rel ationship;
VHERE
grel.nane = 'specification category hierarchy';
SELECT
sch. super _category : = specification_category_map(grel.relating_group);

sch. sub_cat egory
END_MAP;

speci fication_category_map(grel.related_group);
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7.4.9.6 Specification types

A target instance of type Specification is created out of a source instance of exact type Product_concept_feature. A target
instance of type Specification_expression is created out of a source instance of type Conditional_concept_feature. A
target instance of type Specification_inclusion is created out of a source instance of type Inclusion_concept_feature.

INCLUSION_PRODUCT_
CONCEPTFEATURE#lJ SPECIFICATION_INCLUSION #1
4
|
il al
|
|

Figure 61 - Instance mapping for specification inclusion

EXPRESS-X Mapping Specification:

MAP speci fication_inclusion_map AS

si : specification_inclusion;
FROM
i pcf : inclusion_product_concept _feature;
SELECT
si.description := ipcf.description;
si.id :=ipcf.id;
si.if_condition := specification_operand_nmap(
i pcf.condition.relating_product_concept _feature);
si.included_specification := specification_operand_nmap(

i pcf.condition.rel ated_product_concept_feature);
END_MAP;

MAP speci fication_operand_nap AS

sp : specification_operand_sel ect;
FROM

pcf : product _concept feature;
END_MAP;
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CONCEPT_FEATURE #1

|

Figure 62 - Instance mapping for specification expression

EXPRESS-X Mapping Specification:

MAP speci ficati on_expression_nmap AS

sp : specification_expression;
SUBTYPE OF (specification_operand_map);
VHERE

wrl: ' AUTOMOTI VE_DESI GN. CONDI Tl ONAL_CONCEPT_FEATURE'

SELECT
sp.id
sp. description :
Sp. operation
sp. oper and = FOR EACH op IN

pcf.id;
pcf. description;

#1

SPECIFICATION_EXPRESSION
operation=AND

I N TYPECOF( pcf);

pcf.condition.conditional operator. nang;

[ pcf.condition.rel ated_product _concept _feature,
pcf.condition.rel ati ng_product_concept _feature];
RETURN (specification_operand_map(op));

END_MAP;
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package=FALSE

| |
Figure 63 - Instance mapping for specification

EXPRESS-X Mapping Specification:

MAP specification_map AS
sp : specification;
SUBTYPE OF (specification_operand_nap);
VHERE
OTHERW SE;
SELECT
sp.id
sp. description :
sp. package

pcf.id;
pcf. description;
" AUTOMOT| VE_DESI GN. PACKAGE_CONCEPT_FEATURE'
I N TYPECF( pcf);
pcf. nane;
ai a<-itens{applied_identification_assignnent |
role.nane = 'version'}[1].assigned_id;

sp. nane
sp.version_id

sp. cat egory
specification_category map(pcf<-itens{applied _group_assignnment |
role.nane = 'specification category nenber'}
. :assi gned_group{product _concept _feature_category}[1]);
END_MAP;

7.4.9.7 Configuration
A target instance of type Configuration is created out of a source instance of type Configured effectivity assignment,

which references an instance of type Effectivity with id value ‘configuration validity'.
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Figure 64 - Instance mapping for configuration
EXPRESS-X Mapping Specification:
MAP configurati on_nmap AS
cfg : configuration;
FROM
cea : configured_ effectivity_assignment;
LOCAL
pcfa : product_context feature_association
END_LOCAL;
WHERE
cea. assigned_effectivity.id = 'configuration validity';
SELECT
cfg.configuration_type := cea.role. nang;
cfg.inheritance_type := cea.rol e.description

cfg.configured_el ement :=
| F " AUTOMOTI VE_DESI GN. PRODUCT_DEFI NI TION' I N TYPECF(cea.itens[1])
THEN
CASE cea.itens[1].frame_of reference. name OF
"alternative definition',
"conceptual definition',

"functional definition' : conplex_product_map(cea.itens[1]);
"part occurrence' : item.instance_map(cea.itens[1]);
END_CASE
END | F;
pcfa : = cea<-assigned_effectivity_assi gnment
{configured_effectivity_context_assi gnment
rol e.name = 'specification based condition'}

::ritems{product _context feature_association}[1];
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cfg.is_solution for :=
| F " AUTOMOTI VE_DESI GN. CONDI TI ONAL_CONCEPT_FEATURE' | N
TYPEOF( pcf a. feature)

THEN
cl ass_conditi on_associ ati on_map(pcfa);
ELSE
cl ass_specification_associ ati on_nmap(pcfa);
END | F;
END_MAP;

7.4.9.8 Product_design

A target instance of Product_design is created out of a source instance of type Configuration_design.

® 4

degign

CONFIGURATION_
DESIGN #1 PRODUCT_

A DESIGN #1
confi%ration

A

Figure 65 - Instance mapping for product design

EXPRESS-X Mapping Specification:

MAP product _desi gn_map AS
pdes : product_design;

FROM
cd : configuration_design;
VHERE
cd. name = 'product design';
SELECT
pdes. design := itemyversion_map(cd. design);
pdes. product := product_identification_map(cd.configuration);
END_MAP

7.4.9.9 Product_identification and Product_specification

A target instance of Product_identification is created out of a source instance of type Product_identification.

A target instance of Product_specification is created out of a source instance of type Product_specification.
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Figure 66 - Instance mapping for product specification
EXPRESS-X Mapping Specification:
MAP product identification_map AS
t _pid : product_identification;
FROM
s _pid : product _identification;
SELECT
t_pid.id = s_pid.id;
t_pid.nane := s_pid. naneg;
t _pid.description := s_pid.description;
t _pid.version_id := s _pid<-itens{applied_identification_assignnment |
role.nane = 'version'}[1].assigned_id;
t _pid.associated_product _class := product_class_nap(s_pid.itemconcept);
t_pid.
END_MVAP;

MAP product specification_nap AS

t _pid : product _specification;
SUBTYPE OF (product _identification_map);
VHERE

" AUTOMOT| VE_DESI GN. PRODUCT_SPECI FI CATION' | N TYPEOF(s_pi d);
SELECT

t _pid.defining_specification :=

FOR EACH pcf IN s _pid.itemconcept feature::feature;
RETURN (specification_map());

END_MAP;
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7.4.9.10 Physical_instance

A target instance of Physical_instance is created out of a source instance of type Product_definition which refersto a
Product_definition_context as frame_of reference with name 'physical occurrence'.

PRODUCT #1
J PHYSICAL_INSTANCE #1

-l
|
of_prpduct
PRODUCT_
DEFINITION_ |
FORMATION #2
-l
formation
o |
PRODUCT_
DEFINITION #3 framefoffreferenc’
-l -l
-l
-l -l
Figure 67 - Instance mapping for physical instance
EXPRESS-X Mapping Specification:
MAP physi cal _i nstance_map AS
phi : physical _instance;
FROM
pd : product_definition;
WHERE
pd. frame_of reference. nanme = ' physical occurrence';
SELECT
phi . description := pd.formation.of product.description;

phi .inventory_nunber :=
pd. formation. of _product<-itenms{applied_identification_assignnent |

role.nane = '"inventroy nunber'}[1].assigned_id;
phi.lot_id :=
pd. formati on. of _product<-itens{applied_identification_assignnent |
role.nane = 'l ot context'}[1].assigned_id;
phi . serial _nunber := pd.formation.of product.id;

phi.is_realization_of :=
| F SI ZEOF( pd<-rel at ed_product _definition
{product _definition_relationship |
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nane = 'physical realization'}) >0
THEN
ddi d_map(pd<-rel ated_product _definition
{product _definition_relationship
nane = 'physical realization'}
.:relating _product _definition[1]);
ELSE
product identificati on_nmap(pd<-design{configuration_design
nane =' physical instance basis'}
;:configuration[1]);
END | F;
END_MAP;

7.4.9.11 Physical_instance_test_result

A target instance of Physical_instance test_result is created out of a source instance of type Property_definition with
name 'test result'.

| PROPERTY_DEFINITION |
PHYSICAL_INSTANCE_

#1
name=test result TEST_RESULT #1
..l J e o

Figure 68 - Instance mapping for physical instance test result

EXPRESS-X Mapping Specification:

MAP physi cal _i nstance_test_result_nmap AS
pitr : physical _instance_test _reslult;
FROM
prd : property _definition;
VHERE
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prd.nanme = 'test result';

SELECT
pitr.description := prd. description;
pitr.id := prd.id;
pitr.tested instance

. = physical _instance_nap(prd.definition);
pitr.test result i=

property val ue_representati on_nmap(prd<-definition

{property definition_representation}

::used_representation[1]);
pitr.test _activity :=

| F SI ZEOF( pd<-itens{applied_action_assi gnnent |
role.nane = 'test activity'}
::assigned_action{action}
<-rel ated_action{action_rel ationship |
name = 'process operation occurrence'}
THEN

process_operati on_occurrence_map(
pd<-itens{applied_action_assi gnnent
role.nane = 'test activity'}
:rassigned_action{action
<-rel ated_action{action_rel ati onship
nane = 'process operation occurrence'}[1]);
ELSE
activity_map(pd<-itens{applied_action_assi gnnent
role.name = '"test activity'}

::assigned_action{executed_action}[1]);
END | F;

END_MAP;
7.4.9.12 Physical_assembly_relationship

A target instance of Physical_assembly_relationship is created out of a source instance of type
Assembly_component_usage with name 'physical occurrence usage'.
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Figure 69 - Instance mapping for physical assembly relationship

EXPRESS-X Mapping Specification:

MAP physi cal _assenbly rel ati onshi p_nmap AS
par : physical _assenbly rel ationshi p;

FROM

acu : assenbly conponent usage;
VHERE

acu. name = 'physical occurrence usage';
SELECT

par. physi cal _assenbly : =
physi cal i nstance_nap(acu.rel ati ng_product _definition);
par . physi cal _conponent : =
physi cal i nstance_nmap(acu.rel ated_product _definition);
par.is _realization_of :=
item.instance_nmap(acu.rel ated product _definition
<-rel ated_product _definition{product _definition_relationship
| nanme = 'physical realization'}
;:relating product _definition[1]});
END_MAP;

7.4.9.13 Effectivity
A target instance of type Effectivity is created out of a source instance of type Effectivity that is referenced by an instance

of type Effectivity_relationship with name 'inheritance’ as related effectivity or which is of subtype Dated effectivity or
Time_interval_based_effectivity.
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Figure 70 - Instance mapping for effectivity

EXPRESS-X Mapping Specification:

MAP effectivity nap AS

t_eff : effectivity;
FROM

s eff : effectivity;
VHERE

wr 1: (S| ZEOF(["' AUTOMOTI VE_DESI GN. DATED _EFFECTI VI TY'

" AUTOMOTI VE_DESI GN. TI ME_I NTERVAL_BASED EFFECTI VI TY' ]
* TYPEOF(s_eff)) > 0) OR
(SI ZEOF(s_eff<-related effectivity{effectivity relationship |

nane = 'inheritance'}) > O;
SELECT
t _eff.description := s_eff.description
t eff.effectivity context := s_eff.nane;
t eff.id = s eff.id;
t eff.version_id := s eff<-itens{applied_identification_assignnment |
role.nane = 'version'}[1].assignhed_id;

t _eff.concerned organization : =
FOR EACH org IN s_eff<-itens{applied_organi zati on_assi gnnent |
rol e.nane = 'concerned organi zation'}
. . assi gned_organi zation);
RETURN or gani zati on_nap(org);
END_MAP

MAP dated effectivity map AS

t_eff : effectivity;
SUBTYPE OF (effectivity map);
VHERE
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wr2: " AUTOMOTI VE_DESI GN. DATED_EFFECTI VI TY' | N TYPEOR(s_eff);
SELECT
t _eff.start _definition :=
| F ' AUTOMOTI VE_DESI GN. EVENT_OCCURRENCE'
IN TYPEOF(s_eff.effectivity _end _date) THEN
event _reference _map(s_eff.effectivity _end_date);
ELSE
date tine_map(s_eff.effectivity end date);
END_| F;
t _eff.end definition :=
| F ' AUTOMOTI VE_DESI GN. EVENT_OCCURRENCE'
IN TYPEOF(s_eff.effectivity_end_date) THEN
event _reference_map(s_eff.effectivity_end_date);
ELSE
date_tine_map(s_eff.effectivity _end_date);
END | F;
END_MAP;

MAP time_interval based_effectivity _map AS
t_eff : effectivity;
SUBTYPE OF (effectivity_map);
VHERE
wr2: ' AUTOMOTI VE_DESI GN. TI ME_I NTERVAL_BASED EFFECTI VI TY'
IN TYPEOF(s_eff);
SELECT
t _eff.period := duration_map(s_eff.effectivity_period.duration);
t eff.start_definition :=
| F " AUTOMOTI VE_DESI GN. EVENT_OCCURRENCE'
IN TYPEOF(s_eff.effectivity_period. primary_bound) THEN
event _reference_map(s_eff.effectivity_period. pri mary_bound);
ELSE
date_tine_map(s_eff.effectivity_period. primry_bound);
END | F;
t eff.end definition :=
| F " AUTOMOTI VE_DESI GN. EVENT_OCCURRENCE'
IN TYPEOF(s_eff.effectivity_period. primary_bound) THEN
event _reference_map(s_eff.effectivity_period. secondary_bound);
ELSE
date_tinme_map(s_eff.effectivity_period. secondary_bound);
END | F;
END_MAP;

7.4.9.14 Specific configurations

A target instance of type Manufacturing_configuration is created out of a source instance of type
Configuration_effectivity.
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Figure 71 - Instance mapping for manufacturing configuration

EXPRESS-X Mapping Specification:

MAP manuf act uri ng_configurati on_nmap AS
nc : manufacturing_configuration
FROM
ce : configuration_effectivity;
SELECT
nc. concer ned_organi zation : =
organi zati on_map(ce<-itenms{applied_organi zati on_assi gnnent |
rol e.nane = 'concerned organi zation'}
::assigned_organi zation[1]);
nc. configured_elenment := item.instance_map(
ce::usage{assenbl y_conponent _usage}
<-occurrence_usage{product __definition_occurrence_rel ationshi p}
::occurrence{product _definition}[1]);
nc.is_solution_for := product_design_map(ce.configuration);
END_MAP;
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MAP | ot _configuration_map AS

nc : lot_configuration;
SUBTYPE OF (nmanufacturing_configuration_map);
VHERE

' AUTOVOTI VE_DESI GN. LOT_EFFECTI VI TY' | N TYPEOF(ce)
SELECT

nc.lot id := ec.effectivity lot_id;
nc.l ot _size := ec.lot_size.val ue_conponent;
END_MAP;

MAP serial _configuration_map AS
nc : serial_configuration;
SUBTYPE OF (manufacturing_configuration_map);

WHERE

" AUTOMOTI VE_DESI GN. SERI AL_NUMBERED_EFFECTI VI TY' | N TYPEOF(ce);
SELECT

nc. serial _end_nunber := ce.effectivity_end_id;

nc.serial _start_nunber := ce.effectivity_start _id;
END_MAP;

MAP dat ed_configuration_map AS
nc : dated_configuration;
SUBTYPE OF (nmanufacturing_configuration_map);
VHERE
" AUTOMOT| VE_DESI GN. DATED_EFFECTI VITY' | N TYPEOF(ce);
SELECT

nc.end_date := date_time_map(ce.effectivity_end_date);
nc.start_date := date_time_map(ce.effectivity _start_date);
END_MAP;

7.4.9.15 Event_reference

A target instance of type Event_reference is created out of a source instance of type Event_occurrence.
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Figure 72 - Instance mapping for duration and event

EXPRESS-X Mapping Specification:

MAP event reference_map AS
ref : event_reference;

FROM
occ : event_occurrence;

SELECT
ref.description := occ.description;
ref.event _type : = occ. naneg;

ref.event _context :=
general _organi zational _data_sel ect _nmap(
occ<-assi gned_event _occurrence{applied_event _occurrence_assi gnnent |

role.nane = 'event context')
critens[1])
ref.offset := | F ' AUTOMOTI VE_DESI GN. RELATI VE_EVENT_OCCURRENCE'
I N TYPECOF( occ)
THEN
durati on_map(occ. of fset);
END | F;

END_MAP;
7.4.9.16 Duration

A target instance of type Duration is created out of a source instance of type Time_measure with_unit.

EXPRESS-X Mapping Specification:

DEPENDENT _MAP durati on_map AS
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d : duration;

FROM
tmu : tine_neasure with unit;
SELECT
d.tinme := tnmu.val ue_conponent;
d.tine_unit := get_unit_nanme(tmu.unit_conponent);

END_DEPENDENT _NVAP;
7.4.10 Change and Work Management

7.4.10.1 Activity and related types

A target instance of type Activity is created out of a source instance of type Executed_action.

A target instance of type Activity_relationship is created out of a source instance of type Action_relationship. A target
instance of type Activity_method is created out of a source instance of type Action_method. A target instance of type
Activity_element is created out of a source instance of type Applied action_assignment, which references an instance of
type Object_role with description value ‘activity element'.
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Figure 73 - Instance mapping for activity

EXPRESS-X Specification:

MAP action_map AS
acv : activity;

FROM

act : executed_action;
LOCAL

dpos : SET OF date_and_person_organi zati on;
END_LOCAL;
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SELECT

acv.activity type := act.naneg;
acv. description = act.description
acv.id = act.id
acv.internal = CASE act.chosen_net hod. pur pose OF
"internal' : TRUE
"external' : FALSE
OTHERW SE : ?;
END_CASE;

act <-assigned_action{action_status}[1].status
activity nethod _map(act.chosen_net hod);

acv. status
acv. chosen_net hod

acv. actual _end_date : = date_time_map(
(act<-items{applied_date_and_tine_assi gnment |
role.nane = '"actual end'}

::assigned_date_and time +
act<-itens{applied_date_assi gnnent |

rol e.nane = '"actual end'}
::assigned_date)[1]);
acv. actual _start_date := date_time_map(
(act<-items{applied_date_and_tine_assi gnment |
role.nane = 'actual start'}

::assigned_date_and time +
act<-itens{applied_date_assi gnnent |

role.nane = 'actual start'}
::assigned_date)[1]);
acv. pl anned_end_date : = date_tine_nmap(
(act<-items{applied_date_and_tine_assi gnment |
rol e.nane = 'planned end'}

::assigned_date_and time +
act<-itens{applied_date_assi gnnent |
rol e.nane = 'planned end'}
::assigned_date)[1]);
acv. pl anned_start_date := date_time_mp(
(act<-items{applied_date_and_tine_assi gnment |
rol e.nane = 'planned start'}
::assigned_date_and time +
act<-itens{applied_date_assi gnnent |
rol e.nane = 'planned start'}
::assigned_date)[1]);
acv. concerned_organi zation : =
FOR EACH org I N act<-itens{applied_organi zati on_assi gnment |
rol e.nane = 'concerned organi zation'}
::assi gned_organi zation
RETURN (or gani zati on_nap(orig));
acv. suppl yi ng_organi zation : =
FOR EACH org I N act<-itens{applied_organi zati on_assi gnment |
rol e.nane = 'supplying organization'}
::assi gned_organi zation
RETURN (organi zati on_nmap(orig));
acv.requestor := person_organi zati on_map(
act<-itens{applied_person_and_organi zati on_assi gnnent |
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role.nane = 'requestor'}
.. assigned_person_and_organi zation[1]);

END_MVAP;

MAP activity rel ationship_nap AS
actirel : activity relationship

FROM
actrel : action_relationship ;

SELECT
actirel.related := activity map(actrel.related_action) ;
actirel.relating := activity _map(actrel.relating _action) ;
actirel.relation_type := actrel . name
actirel .description := actrel.description ;

END_MAP ;

MAP activity_nethod_map AS
am: activity_method ;

FROM
actm: action_nethod ;
SELECT
am consequence : = actm consequence ;
am description := actm description ;
am nane = actm nane ;
END_MAP ;

MAP activity_el ement_map AS
ae : activity_elenent ;

FROM
aaa : applied_action_assignment ;
VWHERE
aaa.rol e.description = "activity el enent’
SELECT
ae.role := aaa.role.nane ;
ae.associated_activity := activity_map(aaa. assi gned_action) ;
ae.element := activity_el enent_sel ect _map(aaa.itens[1]) ;
END_MAP ;

7.4.10.2 Work_request, Activity_method_assignment
A target instance of type Work_request is created out of a source instance of type Versioned_action_request which is

referenced by an instance of type Action_request_status. A target instance of type Activity_method assignment is created
out of a source instance of type Action_request_solution.
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Figure 74 - Instance mapping for work request and activity method assignment

EXPRESS-X Specification:

MAP wor k_request _nmap AS
w : work_request ;

FROM
va : versioned_action_request ;
ar : action_request_status

VHERE
ar.assigned request :=: va
SELECT
wr . description := va.description ;
w.id:=va.id
wr . request _type : = va. purpose
wr.status := ar.status
w.version_id := va.version_id
W . scope : =

FOR EACH it IN

vag<- assi gned_acti on_request{applied _action_request_assi gnnent |
role.nane = 'scope'}::itenms ;
RETURN (activity el ement _select_map(it));
wr.notified person :=
FOR EACH po I N act<-itens{applied_person_and_organi zati on_assi gnnent |
rol e. nane='notified person or organization'}
.. assi gned_person_and_or gani zati on;

RETURN ( person_organi zati on_map(po)) ;

W . requestor := person_organi zation_nmap(
act<-itens{applied _person_and_organi zati on_assi gnnent |
role.nane = 'requestor'}
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.. assigned_person_and_organi zation[1]);
END_MAP ;

MAP activity nethod_assi gnnent _map AS
ara : activity nethod_assignnent ;

FROM
ars : action_request_solution ;
SELECT
ara.relation_type := ars. nane ;
ara. assigned_nethod := activity_nethod_nap(ars. nethod) ;
ara. associ ated_request := work request_nap(ars.request) ;
END_MAP ;

7.4.10.3 Work_order

A target instance of type Work_order is created out of a source instance of type Action_directive.

ACTION_DIRECTIVE #1 JI WORK_ORDER #1

P’ |

Figure 75 - Instance mapping for work order
EXPRESS-X Mapping Specification:
MAP wor k_order_map AS

wo : work order ;
FROM

ad : action_directive ;
SELECT

wo. descri ption : = ad. coment

wo. i d : = ad. naneg;

wo. wor k_order_type : = ad.description;

wo. version_id := ad<-itens{applied_identification_assignnent |

role.nane = 'version'} ::assigned_id[1] ;

wo.is_controlling := FOR EACH da I N adr<-directive{directed_action};
RETURN (activity_map(da));
END_MAP ;
7.4.10.4 Project

A target instance of type Project is created out of a source instance of type Organizational _project. A target instance of
type Project_relationship is created out of a source instance of type Organizational _project_relationship.
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Figure 76 - Instance mapping for project

EXPRESS-X Mapping Specification:

MAP project _map AS
pro : project;

FROM
opr : organi zational _project;
SELECT
pro.description := opr.description;
pro.id := opr.id;
pro. name := oOpr.nane;

pro.actual _end date : =
pro.actual _start _date : =
pro. pl anned_end_date : =
pro. planned_start _date : =
pro.work program:= activity_ nap(opr<-assi gned_organi zati onal project
{organi zati onal _product _assi gnnent |
role.nane = "work progran}
c:itens{executed action}[1]);
pro.is applied to := FOREACH it IN
opr <-assi gned_or gani zati onal _proj ect
{organi zational _product _assi gnnent |
role.nane = 'affected item}::itemns;
RETURN (project_infornation_select_map(it));

END_MAP;
MAP project _relationship_nmap AS
prel : project _relationship;
FROM
orel : organizational project _relationship;
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SELECT

prel.related := project_map(orel.related organi zati onal _project);
prel.relating := project_map(orel.relating_organi zati onal _project);
prel.relation_type := orel.nang;
prel.description := orel.description;

END_MAP;

7.4.10.5 Element_delivery

A target instance of Element_delivery is created out of a source instance of type Element_delivery.

| | |
|
ELEMENT_DELIVERY

d |

F |
ELEMENT_DELIVERY
L .

F | |

|

- - -
Figure 77 - Instance mapping for element delivery

EXPRESS-X Mapping Specification:

MAP el enent _delivery_map AS
t _ed : elenment_delivery;
FROM
s_ed : element_delivery;
SELECT
t _ed.deliverable elenment :=
activity_el enent _map(s_ed<-assi gned_action{applied_action_assi gnment |

rol e.nane = 'delivarable el enent'}
::itens{applied_action_assignnent |
role.description = "activity element'}[1]);;

t _ed.destination :=
organi zati on_map(s_ed<-itens{applied_organi zati on_assi gnment |
rol e.name = 'destination'}::assigned_organization[1]);
t_ed.quantity :=
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value with unit_map(t_ed<-definition{action_property}
<-property{action_property representation}
.:respresentation{representation |

nane = 'derlivery quantity'}::itens[1])

END_MAP;
7.4.11 Process planning

7.4.11.1 Process_plan, Process_plan_relationship

A target instance of type Process plan is created out of a source instance of type Process plan. If an
Applied_identification_assignment with role name 'version' references the Product_process_plan as items, the created
target instance is of subtype Product_plan_version. A target instance of type Process plan relationship is created out of a
source instance of type Action_relationship that referenced instances of type Process plan as relating_action and as

related action.
..i il
PRODUCT_PROCESS_
PLAN #1 J PROCESS_PLAN
#3
il

relatinlaction

ACTION_RELATIONSHIP
#5

relateclaction
| |

Figure 78 - Instance mapping for process plan

EXPRESS-X Mapping Specification:

MAP process_plan_map AS
pp : process_plan;

FROM
ppp : process_pl an;

SELECT
pp. descri ption : = ppp.description;
pp. nanme : = ppp. hane;

pp.plan_id := ppp.id;
pp. produced _out put : =
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relating

PROCESS_PLAN_
RELATIONSHIP
#1

reldted
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i tem version_nap(ppp<-process{process_product _associ ation |
nane = 'produced output'}
;. defined_product{product _definition}
c:formation[1]);
END_MAP;

MAP process_pl an_version_map AS
pp : process_plan_version;
SUBTYPE OF (process_plan_nap);

VHERE
SI ZEOF( ppp<-itens{applied_identification_assignnment |
role.name = 'version'}) > 0;
SELECT
pp.version_id : = ppp<-itenms{applied_identification_assignnent |
role.nane = 'version'}[1].assigned_id,;
END_MAP;

MAP process_plan_rel ati onshi p_map AS
ppr : process_plan_relationship;
FROM
arel : action_relationship;
VHERE
wl: ' AUTOMOTI VE_DESI GN. PROCESS PLAN | N TYPEOF(arel .rel ated_action);
wr2: " AUTOMOTI VE_DESI GN. PROCESS PLAN I N TYPEOF(arel .rel ating_action);
SELECT

ppr.related : = process_plan_nap(arel .rel ated_action);
ppr.relating := process_plan_map(arel.relating_action);
ppr.relation_type := arel.nane;
ppr.description := arel.description;

END_MAP;

7.4.11.2 Process_operation_definition

A target instance of Process operation_definition is created out of a source instance of type Process_operation.

il
PROCESS_ PROCESS_ PROCESS_OPERATION_
OPERATION #1 OPERATION_ : DEFINITION_ e ®
a DEFINITION#1 | 819 | Re ATIONSHIP #2 relate
| r
relating [ method
ACTION_
METHOD_
RELATIONSHIP | Telated_method®,
I | A

Figure 79 - Instance mapping for process operation definition
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EXPRESS-X Mapping Specification:

MAP process_operation_definition_map AS
pod : process_operation_definition;

FROM

po : process_operation
SELECT

pod. description := po.description

pod.id := po. nang;

pod. name : = po. pur pose;

pod. process_type : = po.consequence;

pod.version_id := po<-itens{applied_identification_assignnent |

role.nane = 'version'}[1].assigned_id;

END_MAP

7.4.11.3 Process_operation_occurrence

A target instance of type Process operation_occurrence is created out of a source instance of type Action_relationship
with name 'process operation occurrence'.

ACTION_RELATIONSHIP
#1 o
name=process relating_action
operation occurrence 4 4 |
relateciaction
PROCESS_OPERATION_
OCCURRENCE #1
ACTION #2
|
A
M M
M M

Figure 80 - Instance mapping for process operation occurence

EXPRESS-X Mapping Specification:
MAP process_operation_occurrence_map AS

poO : process_operation_occurrence;
FROM
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arel : action_relationship;
SELECT
poo.id := arel.related _action.id;
poo. operation_definition :=
process_operation_definition_nap(arel.related _action.choosen_nethod[1]);
poo. plan := process_plan_map(arel.relating_action);
poo.is _defined in :=
cartesi an_coordi nate_space_nap(arel.rel ated_action
<-definition{action_property}
c:representation{representation
nane = 'reference system}::context of itens[1]);
END_MAP;

7.4.11.4 Process_operation_occurrence_relationship
A target instance of type Process _operation_occurrence_relationship is created out of a source instance of type

Action_relationship which refers to action instances as related_action and relating_action which are both referenced by
instances of type Action_relationship with name 'process operation occurrence' as related_action.

ACTION_RELATIONSHIP

_ o
PROCESS_OPERATION_
OCCURRENCE_RELATIONSHIP
l l 7
l l l
J J
| l
il |
Figure 81 - Instance mapping for process operation occurence relationship
EXPRESS-X Mapping Specification:
MAP process_operation_occurrence_rel ationship_map AS
por : process_operation_occurrence_rel ationship;
FROM
arel : action_relationship;
WHERE
wl: SIZEOF(arel.relating action<-related_ action{action_relationship |

nane = 'process operation occurrence'}) > 0;
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w2: SIZEOF(arel.related _action<-related_action{action_relationship |

nane = 'process operation occurrence'}) > 0;
SELECT
por.cycle tine :=
por.description := arel.description;
por.relation_type := arel.nang;
por.related := process_operation_occurrence_map(arel.related_action);
por.relating := process_operation_occurrence_map(arel.relating action);

por.cycle tinme :=
arel <-itens{applied _time_interval assignnent | role.nanme="'cycle tine'}
..assigned_time_interval {tine_interval w th_bounds
pri mary_bound. name = 'start of interval'}
::duration. val ue_conponent;
por.waiting time :=
property_val ue_map(arel <-definition{action_property}
<-property{action_property_representation}
::representation{representation}
critens[1]);
END_MAP;

7.4.11.5 Process_property_association

A target instance of Process property association is created out of a source instance of type Action_property or
Resource_property.

ACTION_PROPERTY PROCESS_PROPERTY_
#1 ASSOCIATION #1
V| A

Figure 82 - Instance mapping for process property association

EXPRESS-X Mapping Specification:

MAP process_property_associ ati on_map AS
ppa : process_property_associ ation;
PARTI TI ON p_ap;
FROM
ap : action_property;
SELECT
ppa. descri bi ng_property_val ue : =
property_val ue_representation_map(
ap<-property{acti on_property_representation}
::representation[1]);
ppa. descri bed_el ement : = process_property_sel ect _nmap(ppa. definition);
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ppa.validity context :=
| F SI ZEOF(ap<-itens{applied_organi zati on_assi gnnent |
name = 'validity context'}) > 0 THEN
organi zati on_map(ap<-itens{applied_organi zati on_assi gnnent |
nane = 'validity context'}
.. assigned_organi zation[1]) ;
ELSE
| F SI ZEOF(ap<-rel ated_property definition
{property definition_relationship

nane = 'validity context'}
c:relating _property definition{property definition
nane = 'context definition'}

::definition{product_class}) > 0
THEN
product _cl ass_map(ap<-rel ated_property_definition
{property _definition_relationship

nane = 'validity context'}
c:relating_property _definition{property_definition
nane = 'context definition'}

c:definition{product_class}[1]);
ELSE
product _i dentification_map(ap<-rel ated_property_definition
{property _definition_relationship

nane = 'validity context'}
c:relating_property _definition{property_definition
nane = 'context definition'}
c:definition{product _identification}[1]);
END_| F;
END_| F;
PARTI TI ON p_res;
FROM
rp : resource_property,;
SELECT

ppa. descri bi ng_property_value : =
property_val ue_representati on_map(
r p<-property{resource_property_representation}
::representation[1l]);
ppa. descri bed_el enent : = process_property_sel ect _nmap(ppa. definition);
ppa.validity_context :=
| F SI ZEOF(rp<-itemnms{applied_organi zati on_assi gnment
nane = 'validity context'}) > 0 THEN
organi zati on_map(rp<-itenms{applied_organi zati on_assi gnnent
nane = 'validity context'}
::assigned_organi zation[1]) ;
ELSE
| F SI ZEOF(rp<-rel ated_property_definition
{property _definition_relationship

nane = 'validity context'}
c:relating_property _definition{property_definition
nane = 'context definition'}

::definition{product _class}) > 0
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THEN

product class_map(rp<-rel ated_property _definition

{property definition_relationship |
nane = 'validity context'}

c:relating_property definition{property definition |

nane = 'context definition'}
;:definition{product _class}[1]);
ELSE

product identification _map(rp<-related property definition

{property definition_relationship |

nane = 'validity context'}
c:relating_property definition{property_definition |
nane = 'context definition'}
::definition{product_identification}[1]);
END | F;
END | F;

END_MAP;

7.4.11.6 Process_operation_resource_assignment

A target instance of Process _operation_resource_assignment is created out of a source instance of type

Requirement_for_action_resource.

-l r
REQUIREMENT_FOR_ PROCESS_OPERATION_
ACTION_RESOURCE #1 RESOURCE_ASSIGNMENT
name=reference tool #1
| reference_tool=TRUE
. - -
il il

Figure 83 - Instance mapping for process operation resource assignment

EXPRESS-X Mapping Specification:
MAP process_operation_resouce_assi gnnent _map AS

pora : process_operation_resource_assi gnnent;
FROM
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rfar : requirenent_for_action_resource;

SELECT
pora.reason := rfar.description;
pora.reference tool := rfar.nane = 'reference tool"';

pora.operation :=
product operation_occurrence_nap(rfar.operations{action}
<-related_action{action_relationship |
name = 'process operation occurrence'}[1]);

END_MAP;

7.4.11.7 Process_operation_input_or_output

A target instance of Process operation_input_or_output is created out of a source instance of type
Process product_association.

o a o a
PROCESS_
PRODUCT_
ASSOCIATION #1
| |
PROCESS_OPERATION_
INPUT_OR_OUTPUT #1
|
| |
F |
| | |

Figure 84 - Instance mapping for process operation input or output

EXPRESS-X Mapping Specification:

MAP process_operation_i nput_or_output_nmap AS
poi 0 : process_operation_input_or_output;

FROM
ppa : process_product _associ ation
SELECT
poi 0. description := ppa.description
poi o.rol e : = ppa. naneg;

FOR EACH sasp I N ppa. process
<-process{process_property_associ ation |
nane = 'concerned shape aspect'}
.. property_or_shape{shape_aspect};
RETURN (shape_el enent _nmap(saps));

poi 0. concer ned_shape :

poi 0. el ement : =
process_operation_i nput_or_out put_sel ect _map(ppa. defi ned_product);
END_MAP;
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7.4.11.8 Descriptive_specification

A target instance of Descriptive_specification is created out of a source instance of type Descriptive_representation_item.

DESCRIPTIVE_REPRESENTATION_ DESCRIPTIVE_SPECIFICATION
ITEM #1 #1

Figure 85 - Instance mapping for descriptive specification

EXPRESS-X Mapping Specification:

DEPENDENT _MAP descri ptive_specification_map AS
desp : descriptive_specification;

FROM
deri : descriptive_representation_item
SELECT
desp. description := deri.description;
desp.id := deri.namne;

END_DEPENDENT _NVAP;
7.4.12 Multi-Language support

7.4.12.1 Language

A target instance of type Language is created out of a source instance of type Language.

LANGUAGE #1 LANGUAGE #1

Figure 86 - Instance mapping for language

EXPRESS-X Mapping Specification:

MAP | anguage_nmap AS

t _lan : | anguage;
FROM
s_lan : | anguage;
SELECT
t _lan.country code := s_|an.description
t _lan.l anguage_code : = s_| an. nang;
END_MAP

7.4.12.2 String_with_language

A target instance of type String_with_language is created out of a source instance of type Attribute language_assignment.
EXPRESS-X Mapping Specification:
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MAP string_w th | anguage _map AS

sl : string_wth_| anguage;
FROM

ala : attribute_| anguage_assi gnnent;
SELECT

sl.contents := ala.attribute_val ue;

sl .l anguage_speci fication := | anguage_nap(al a. assi gned_cl ass);
END_MAP;

7.4.12.3 Multi_language_string

A target instance of type Multi_language_string is created out of a source instance of type
Multi_language_attribute_assignment.

EXPRESS-X Mapping Specification:

MAP string_with_Il anguage_map AS
ms : multi_l anguage_stri ng;

FROM
ma : multi_l anguage_attribute_assi gnnent;
SELECT
m a. pri mary_| anguage_dependent _string := string_w th_|l anguage_map(mn a);

m a. addi ti onal _| anguage_dependent _string : =
FOR EACH it IN ma<-itens{nulti_I| anguage_attri bute_assi gnnent |
role.nane = 'alternate | anguage'};
RETURN (string with_| anguage _map(it));
END_MAP;

7.5 PIM Equivalence Model

The PIM Equivalence Model is given in Appendix A.

7.6 EXPRESS to XMI Mapping

The mapping of EXPRESS to XM is a two step process to ensure that the semantic information is transformed from
EXPRESS into UML and then partly rearranged into a more compact model.

7.6.1 Standard mapping

This mapping is based on the 1SO 10303-25 [5] Technical Specification, which defines a mapping between EXPRESS
Schema and XMI. The standardization of the Technical Specification is still in progress, therefore the Committee Draft of
February 24th 2003 was considered. Some rules were adapted or added to fulfill all needed requirements.

The mapping is applied to the PIM equivalence model described in Chapter 7.5. The result of the mapping is the PLM
reference model represented in UML and is serving as the informational PIM as described in Chapter 7.7.

To reduce the complexity of the model obtained by original 1SO TS 10303-25, some of the rules were adapted or added.
These rules are explained here.
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[ 1] Throughout the whole Part 25, navigationin UML is not explicitly discussed. Therefore associations between classes are
unidirectional if the corresponding construct in EXPRESS does not explicitly define an inverse attribute, otherwise bi-
directional with role names given by the attribute names.

[ 2] EXPRESS SELECT types are mapped to empty interfaces. Corresponding choices realize thisinterface. Each interfaceis
named as the corresponding SELECT type. Nested SELECT type hierarchies are flattened before mapping them to inter-
faces. Therefore all sub-SELECT types of a SELECT type are replaced by their underlying types. Thisisdone recursively
till a SELECT type only contains non-SELECT data types.

If one of the sub-SELECT typesis not used anymore (e.g. by an attribute of an ENTITY) it is not mapped into the UML
model.

Example:

TYPE shape_i nformati on_sel ect = SELECT (
shape_el enent _rel ati onshi p,
shaped_el ement _sel ect
);

END_TYPE;

TYPE shaped_el enent _sel ect = SELECT (
shape_el enent,

i tem shape
);
END_TYPE;
Accuracy_s
elect
External_geometric_model Geometric_model
BEfmodel_extent : String[0..1] B3model_id : String
Efmodel_extent : Double[0..1]

Figure 87 - UML interface modelled from EXPRESS SELECT
The following SELECT types were flattened:
» date_time_person_organization element_select

» genera_organizational data select
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» configured_item select
« documented element_select
» simple property select
» shape information_select
These SELECT types became unnecessary and were not mapped:
» general_organizational _data sub_select
» documented_element_sub_select

» shaped element_select

shape_inform
ation_select
Shape_element_relationship Shape_element tem_shape
E&relation_type : String EZelement_name : String[0..1]

Figure 88 - UML interface modelled from nested EXPRESS SELECTS
[ 1] Optional attributes are mapped using the lower multiplicity "0" of attributes and relationsin the UML model.
[ 2] Additionally, the following general mapping restrictions were defined:

» AND/OR inheritance is not supported (all classes inherit in a simple way).

» SELF statements are not mapped to a UML model construct. The restrictions are mentioned in the descriptions of the
UML attributes.

» INVERSE attributes are mapped but later removed in the 2nd step (see Chapter 7.6.2: only influences on existing car-
dinalities are taken over but no inverse attribute roles).

» OPTIONAL SET [2:7] istreated as SET [0:7]. The prohibited multiplicity of exactly 1 is mentioned in the description
of the UML attribute.

« Comments are not mapped.
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The mapping of simple data types is defined as follows:

EXPRESS fragment Resulting UML Interchange Model fragment
STRING UML Datatype with name String

BOOLEAN UML Datatype with name Boolean

NUMBER UML Datatype with name Double

REAL UML Datatype with name Double

INTEGER UML Datatype with name Integer

Because in UML all relations between classes are considered as mathematical sets, specia attention has to be paid to all
EXPRESS aggregation types. This is reflected in the following table with a relevant subset of mapping rules taken from
[5], Annex E. Some rules were adapted or added. The table summarizes all used mappings for complex modeling
constructs.

EXPRESS fragment Resulting UML Interchange M odel fragment
SCHEMA sl UML Model with name sl
ENTITY €2; UML Class with name E2-

ENTITY el SUBTY PE OF (€2); UML Class with name E1-
UML Generalization with UML Class E1 as child and UML Class E2 as parent

ENTITY €2; UML Class with name E2-

ENTITY el ABSTRACT Abstract UML Class with name E1-

SUBTYPE OF (e2); UML Generalization with UML Class E1 as child, and UML Class E2 as parent
TYPEt1l = SELECT (el,e2); UML Interface with name T1 -

UML Class with name E1 which implements Interface T1-
UML Class with name E2 which implements Interface T1

TYPEt1l = String; UML Datatype with name T1 -
UML Generalization with Datatype T1 as child, and the UML Datatype of the
underlying simple type as parent

ENTITY €l; al: STRING; UML Classwith name E1 UML Attribute with name al, typeisthe Datatype of the
used simple type, cardinality is[1]

ENTITY el; al: OPTIONAL UML Classwith name E1 -

STRING; UML multi-valued Attribute with name al, type is the Datatype of the used smple
type, cardinality is[0..1]

ENTITY el; UML Classwith name E1 -

al: LIST [3:3] OF REAL; UML multi-valued Attribute with name al, typeis the Datatype of the used ssimple
type, cardinality is[3], is ordered

ENTITY el UML Class with name E1

ENTITY €2; al: el; UML Class with name E2, UML Association with only one specified

AssociationEnd: Role nameisal, Roletypeis Class E1, cardinality is[1]
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ENTITY el; UML Class with name E1

ENTITY €2; al: OPTIONAL el; UML Class with name E2

UML Association with only one specified AssociationEnd: Role nameisal, Role
typeis Class E1, cardinality is[0..1]

ENTITY el; UML Class with name E1

ENTITY e2; UML Class with name E2

al: SET [1:7] OF el; UML Association with only one specified AssociationEnd: Role nameisal, Role
typeis Class E1, cardinality is[1..*]

ENTITY el; UML Class with name E1

ENTITY €2; UML Class with name E2

al: OPTIONAL SET [1:7] OF el; UML Association with only one specified AssociationEnd: Role nameisal, Role
typeis Class E1, cardinality is[0..*]

ENTITY el UML Class with name E1

INVERSE a2: SET[1:7] OF 2FOR | UML Class with name E2

al; UML Association with two specified AssociationEnds: Role names are al and a2,
ENTITY e2; al: el Roletypes are Class E1 and Class E2, cardinalities are [1] and [1..*]

7.6.2 Customized mapping based on domain knowledge

SO 10303-25 is the base for the general concept of transforming EXPRESS into UML, but does not take any domain
knowledge into account. So, after obtaining the UML model by applying the general mapping to the EXPRESS schema,
another mapping step is taken to introduce some mapping concepts based on the domain knowledge. The intent of this
map-ping is to reduce further the complexity of the overall model and to add some information originating from the
application domain. These rules cannot be applied automatically to the overall model, instead they are applied manually
after close examination of the model obtained from the first mapping step. To understands these concepts, some simple
examples are provided here.

For EXPRESS attributes whose domain is an EXPRESS named type with multiplicity "1", inversion and containment can
be applied. The role name of the newly created composition is taken from the associated class in lower case, and the
multiplicity is 0..*.

Example:

ENTITY itemversion;

id: STRING

associated item: item

description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTITY itemversion_rel ationship;
relating : itemyversion;
related : itemversion;
description : OPTIONAL string_sel ect;
relation_type : STRING

END_ENTI TY;
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+relating

ltem_version ltem_version_relationship
(from 1) 1 (from 1)
E5id : String 1 E&relation_type : String
+related

Figure 89 - UML classes related by uni-directional association

+item_version_relationship

ltem_version (@ 0_* Item_version_relationship

E¥id : String L E&relation_type : String

+related

Figure 90 - UML composition modelled from uni-directional association

For EXPRESS attributes whose domain is an EXPRESS named type with multiplicity "1" and an INVERSE attribute
already exists, inversion and containment can be applied. Multiplicities are taken over but the role names not.

Example:
ENTITY item
id: STRING

nane : string_select;

description : OPTIONAL string_select;

| NVERSE
associ ated_version : SET[1:7?] OF itemversion FOR associated_item
itemclassification : SET[1:7?] OF specific_itemclassification FOR
associated item

END_ENTI TY;
ENTITY item version;

id: STRING

associated item: item

description : OPTIONAL string_sel ect;
END_ENTI TY;

ltem +associated_item +associated_version ltem_version
B&id : String B&id : String
1 1..*

Figure 91 - UML classes related by bi-directional association
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Item +item version Item_version
B¥%id : String @ = =[88id : String
1.

Figure 92 - UML composition modelled from bi-directional association

For EXPRESS attributes whose domain is an EXPRESS SELECT, inversion and containment can be applied for each type
of the SELECT statement. This eliminates the now obsolete UML interface also, if it is not used anywhere in the model.

Example:

ENTITY item.i nstance
ABSTRACT SUPERTYPE OF ( ONEOF(single_instance, quantified instance,
sel ected_i nstance, speci fi ed_i nstance))
SUBTYPE OF (product _constituent);
description : OPTIONAL string_sel ect;

definition : instance_definition_select;
id: STRING
END_ENTI TY;

TYPE i nstance_definition_select = SELECT (
desi gn_di scipline_itemdefinition,
product identification
)

END_TYPE;

ENTI TY design_discipline_itemdefinition;
nane : OPTIONAL string_select;
id: STRING
associ ated_itemversion : itemversion;
addi ti onal _context : SET[0:?] OF application_context;
initial _context : application_context;
END_ENTI TY;

ENTI TY product _identification;
associ at ed_product _class : product_cl ass;
nane : OPTIONAL string_select;
version_id : OPTIONAL STRI NG

id: STRING
description : OPTIONAL string_sel ect;
| NVERSE
associ ated_design : SET[0: 1] OF product_design FOR product;
END_ENTI TY;
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Item_instance
B3id : String

1 | +definition

O

Instance_defi
nition_select

Design_discipline_item_definition Product_identification
E8id : String Bfversion_id : String[0..1]
E5id : String

Figure 93 - UML classes related by SELECT statement

+item instance Item_instance +item_instance
r B&id : String
0..* 0..*
Design_discipline_item_definition Product_identification
E8id : String Bfversion_id : String[0..1]
Bid : String

Figure 94 - UML composition modelled from SELECT statement

The following attributes of the elements were mapped as compositions:

EXPRESS Entity EXPRESS Attribute Attribute Type
activity _element associated_activity activity
activity_method_assignment assigned_method activity_method
activity_relationship relating activity

dias identification is applied_to alias select
approval status approval_status
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approval_relationship relating approval

class category_association associated product_class product_class
class_condition_association associated product_class product_class
class inclusion_association associated_product_class product_class
class specification association associated product_class product_class
class_structure relationship relating product_class

classification_association

associated_classification

genera_classification

complex_product_relationship

relating

complex_product

component_placement

placed_component

product_component

configuration

configured_element

configured_item_select

date_and_person_assignment

assigned_date_and_person

date_and_person_organization

date_and_person_organization

person_or_organization

person_organization_select

date time_assignment

assigned_date_time

date time

design_constraint_association

is_constraining

complex_product

design_constraint_relationship

relating

design_constraint

design_discipline_item_definition

associated_item_version

item_version

document_assignment

is assigned_to

documented element_select

document_representation

associated document_version

document_version

document_structure

relating

document_representation

document_version

associated_document

document

document_version_relationship

relating

document_version

effectivity _assignment

assigned_effectivity

effectivity

element_delivery

deliverable element

activity _element

externa _file id _and location

location

document_location_property

external_model

is defined as

digital_file

genera_classification_hierarchy

super_classification

general_classification

geometric_model_relationship

relating

geometric_or_external_model_select

instance_placement

placed_instance

single_instance

item_definition_instance _relationship

relating

design_discipline_item_definition

item_definition_relationship

relating

design_discipline_item_definition

item_function_association

associated_item

design_discipline_item_definition

item_instance definition instance_definition_select
item_instance_relationship relating item_instance
item_version associated_item item
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item_version_relationship relating item_version
manufacturing_configuration configured_element item_instance
material_property association described material material
person_in_organization associated person person

person_organization_assignment

assigned_person_organization

person_organization_select

physical_assembly_relationship

physical_assembly

physical_instance

physical_instance test result tested instance physical_instance
process_operation_definition_relationship | relating process_operation_definition
process_operation_input_or_output operation process_operation_occurrence
process_operation_occurrence _relationship | relating process_operation_occurrence
process_operation_resource_assignment operation process_operation_occurrence
process plan relationship relating process _plan

product_design design item_version
product_identification associated product_class product_class

product_structure_relationship

relating

complex_product

project_relationship

relating

project

property_value association

describing_property _value

property value representation

property_value representation

specified_value

property_value

shape_description_association

is_defining_shape for

shape_information_select

shape_element

composition

item_shape

shape_element_relationship

relating

shape_element

simple_property _value

described _element

simple_property_select

specific_document_classification_hierarchy

super_classification

specific_document_classification

specific_item_classification_hierarchy

super_classification

specific_item_classification

specification_category _hierarchy

super_category

specification_category

specification_inclusion

if_condition

specification_operand_select

7.7 Informational PIM

In this section the transformations of Chapter 7.6 are applied to the EXPRESS PIM Equivalence model model in
Chapter 7.5. Where applicable the design was adapted by the proposed modelling constructs described in Chapter 7.6.2.

Additionally, some new classes were created and put into a package called "PLM_Base". This package realizes two
modeling concepts of the PIM. Firstly, it introduces the concept of identifying instances by an unique identifier. This
identifier must be unique throughout a session as defined by the computational model in Chapter 8. Secondly, it defines a
container concept to establish a correct handling of the data passed to and from the computational model.
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All classes and interfaces are listed with their packages, base classes, attributes, compositions and associations.
Additionally the classes and their members are described textually. The text of all descriptions (except for the "PLM
Base") are reproduced from ISO 10303-214 with permission of 1SO. The copyright remains with 1SO.

The PIM Informational Model has the following package hierarchy:

Package PLM_services

3

7.7.1

Package PLM _base

Package Part_identification

Package Part_structure

Package Document_and_file_management
Package Shape_definition and_transformation
Package Classification

Package Properties

Package Alias _identification

Package Authorization

Package Configuration_management
Package Change_and work _management
Package Process_planning

Package Multi_language support

Package PLM_base
PLM_object <<DataType>>
&uid : UD T Tuses— —— > uID
/ A

|

PLM_root_object

Figure 95 - PLM base

7.7.1.1 Class PLM_container

US‘ES

PLM_container

Buid : UID
B&version_id : String

The PLM_container class is introduced to ensure that data is only handled by the computational model in a valid way.
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Base Class

e none

Attributes

e uid:UID[]] The uid uniquely identifies an object throughout a compl ete session defined by the com-
putational model. After each session the uid isinvalid.

e version_id: String [1] The version_id specifies the version of the underlying PLM model.

Compositions

e activity : Activity [0..*]

e classification_system : Classification_system [0..*]

e classification_attribute : Classification_attribute [0..*]

e complex_product : Complex_product (ABS) [0..*]

e address: Address[0..*]

e application_context : Application_context [0..*]

e data_environment : Data_environment [0..*]

e activity_method : Activity_method [0..*]

e approval_status: Approval_status[0..*]

e axis2 placement_3d: Axis2_placement_3d[0..*]

e cartesian_coordinate_space : Cartesian_coordinate_space (ABS) [0..*]
e cartesian_point : Cartesian_point [0..*]

e accuracy : Accuracy [0..*]

e design _constraint : Design_constraint [0..*]

e direction : Direction [0..*]

e date time: Date time[0..*]

e descriptive_specification : Descriptive_specification [0..*]

e document_content_property : Document_content_property [0..*]
e document : Document [0..*]

e document_file: Document_file (ABS) [0..*]

e document_format_property : Document_format_property [0..*]

e document_location_property : Document_location_property [0..*]
e document_creation_property : Document_creation_property [0..*]
e document_type property : Document_type property [0..*]

e duration: Duration [0..*]

e document_size property : Document_size property [0..*]

e item:Item[0..*]
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e item_shape: Item_shape[0..*]

¢ language: Language [0..*]

o effectivity : Effectivity [0..¥]

e event_reference: Event reference[0..*]

e external_library reference: External_library reference[0..*]

e materia : Material [0..*]

e organization : Organization [0..*]

e person: Person [0..*]

e physica_instance: Physical_instance [0..*]

e general_classification : General_classification [0..*]

e geometric_model : Geometric_model [0..*]

e rectangular_size: Rectangular_size[0..*]

e gpecific_document_classification : Specific_document_classification [0..*]
e gpecific_item_classification : Specific_item_classification [0..*]

e gpecification : Specification [0..*]

e process _operation_definition : Process _operation_definition [0..*]
e process _operation_occurrence : Process_operation_occurrence [0..*]
e process plan: Process plan[0..*]

e product_class: Product_class[0..*]

e project : Project [0..*]

«  gpecification_expression : Specification_expression [0..*]

e unit: Unit[0..*]

e work_request : Work_request [0..*]

e work_order : Work_order [0..*]

e property_value: Property_value (ABS) [0..*]

e property : Property (ABS) [0..*]

e gpecification_category : Specification_category [0..*]

e transformation : Transformation (ABS) [0..*]

Associations

* none
7.7.1.2 Class PLM_object (ABS)
The abstract PLM_object class is introduced to provide a mechanism of binding a unique identifier to each PLM class

instance. These identifiers must be valid and unique throughout a complete session defined by the computational model.
After each session the identifiers may are invalid.
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Base Class

e none
Attributes
e uid:UID[]]

Compositions

. none

Associations

. none

The uid uniquely identifies an object throughout a compl ete session defined by the com-

putational model. After each session the uid isinvalid.

7.7.1.3 Class PLM_root_object (ABS)

The abstract class PLM_root_object is defined to distinguish between types which can be directly inserted into
PLM _container instances and types which are contained in the container through PLM_root_object instances.

Base Class

+  PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

* none
7.7.1.4 Datatypes

Datatype Boolean
Datatype Double
Datatype Integer
Datatype String
Datatype UID
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7.7.2 Package Part_identification

item
&5id : String

+item_version | 1 *
\

+item_version_relationship

I-tem_ve.rsmn - Item_version_relationship
E5id : String 1 0..* |Erelation_type : String

+related

+design_discipline_item_definition | 0..*

Aoplicati — \ +item_definition_relationship
- p_p ica |on_t_:0n ex. +initial_context Design_discipline_item_definition > . N N
ESapplication_domain : String B5a - stin 0..* Item_definition_relationship
ESife_cycle_stage : String 0.* : 9 1 } |
+related

+additional_context
Figure 96 - Part identification
7.7.2.1 Class Application_context
An Application_context is a shared universe of discourse.

Base Class
e PLM_root_object (ABS)

Attributes

e application_domain : String [1] The application_domain is the identification of the applications for which an object may
be relevant. Where applicable the following values shall be used:
- 'assembly study": The object may be relevant for an assembly study;
- 'digital mock-up': The object may be relevant for digital mock-up;
- 'dectrical design': The object may be relevant for the electrical design;
- 'mechanical design’: The object may be relevant for the mechanical design;
- 'preliminary design: The object may be relevant for the preliminary design;
- 'process planning': The object may be relevant for the process planning.

« life_cycle stage: String[1]  Thelife cycle stageisthe specification of the general stage in the product life cycle to
which the concerned items belong. Where applicable the following values shall be used:
- 'design’: The concerned item belongs to the design phase of the life cycle;
- 'manufacturing’: The concerned item belongs to the manufacturing phase of thelife
cycle;
- 'recycling': The concerned item belongs to the recycling phase of thelife cycle.

Compositions

e description: String_select [0..1]
The description specifies additional information about the A pplication_context.
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Associations

none

7.7.2.2 Class Design_discipline_item_definition

A Design_discipline item_definition is a view of an Item_version. This view is relevant for the requirements of one or
more life cycle stages and application domains and collects product data of the Item_version.

Base Class

PLM_object (ABS)

Attributes

id: String [1] Theid specifies the identifier of the Design_discipline_item_definition.

Compositions
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item_instance : Item_instance (ABS) [0..*]
Theitem_instance specifies the item_instance that is defined by this
Design_discipline_item_definition.

item_definition_relationship : Item_definition_relationship (ABS) [0..*]
Theitem_definition_relationship specifiesthe Item_definition_relationship that relates the
first of the two Design_discipline_item_definition objects.

name : String_select [0..1] The name specifies the word or group of words used to refer to the
Design_discipline_item_definition.

document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Design_discipline_item_definition.

item_function_association : Item_function_association [0..*]
Theitem_function_association specifies the Item_function_association which this
Design_discipline_item_definition is associated with.

adlias_identification : Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this
Design_discipline_item_definition.

simple_property_value : Simple_property_value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.

Item_definition_instance_relationship : Item_definition_instance_relationship (ABS) [0..*]
The Item_definition_instance_relationship specifies the
Item_definition_instance_relationship which this Design_discipline_item_definition is
part of. If the Design_discipline_item_definition isan Assembly_definition, the relation-
ship shall be a Assembly _component_relationship. If the
Design_discipline_item_definition is an Collection_definition, the relationship shall be a
Collected_item_association.
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Associations

e initia_context : Application_context [1]
Theinitia_context specifies the Application_context in which this view of the
Item_version has been designed primarily.

e additional_context : Application_context [0..*]
The additional_context specifiesthe set of Application_context objectsin which thisview
of the Item_version is aso relevant. The additional_context shall not contain the
Application_context that is referenced as the 'initial_context'.

7.7.2.3 Class Item

An Item is either a single object or a unit in a group of objects. It collects the information that is common to all versions
of the object. An Item shall always be classified as 'part’, 'tool', or 'raw material' using a Specific_item_classification.
Additionally, if an Assembly_definition exists for at least one version of the Item, the Item shall be classified as being an
‘assembly' using Specific_item_classification.

Base Class

e PLM_root_object (ABS)

Attributes

e id: String[1] Theid specifiesthe identifier of the Item. For theid, an owner shall be specified by a
Person_organization_assignment with role 'id owner'. Theid shall be unique within the
scope of the organization that is specified by the Person_organization_assignment with the
role 'id owner'.

Compositions

e item version: Item version[1..*]
Theitem_version specifies the Item_version that is associated with this Item.

e description: String_select [0..1]
The description specifies additional information about the Item.

e name: String_select [1] The name specifies the word or group of words used to refer to the Item.

e dias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this Item.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Item.

Associations

* none
7.7.2.4 Class Item_definition_relationship (ABS)

An Item_definition_relationship is a relationship between two Design_discipline item_definition objects.
Base Class

+  PLM_object (ABS)
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Attributes

. none

Compositions

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Item_definition_relationship.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations

« related : Design_discipline_item_definition [1]
The related specifies the second of the Design_discipline_item_definition objects that are
part of the relationship.

7.7.2.5 Class Iltem_version

An Item_version isaversion of an Item and serves as the collector of the data characterizing a physically realizable object
in various application contexts.

Base Class

+  PLM_object (ABS)

Attributes

e id: String[1] Theid specifies the identifier of the Item_version. The id shall be unique within the scope
of the associated Item.

Compositions

e item_version_relationship : Item_version_relationship [0..*]
Theitem_version_relationship specifiestheitem_version_relationship that relatesthe first
of the two Item_version objects.

e description : String_select [0..1] The description specifies additional information about the Item_version.

e product_design: Product_design [0..1]
The product_design specifies the Product_design for which the Item_version meets the
requirements.

e design _discipline_item_definition : Design_discipline_item_definition [0..*]
The design_discipline_item_definition specifies the Design_discipline_item_definition
that isaview for this Item_version.
e dias identification : Alias_identification [0..*]
The alias_identification specifies the Alias_identification that is applied to this
Item version.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Item version.
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Associations

e none
7.7.2.6 Class Item_version_relationship
An Item_version_relationship is a relationship between two Item_version objects.

Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'derivation’: The application object defines a deriving relationship where the related
Item_version is based on therelating Item_version which is an earlier version of the same
or of adifferent Item;
- 'hierarchy': The application object defines a hierarchical relationship where the related
Item_version is a subordinate version of the relating Item_version;
- 'sequence’: The application object defines a version sequence where the relating
Item_version isthe preceding version of the related Item_version that is the following ver-
sion. For agiven Item_version there shall be at most one Item_version_relationship of this
relation_type referring to this Item_version as 'relating’ and at most one
Item_version_relationship of thisrelation_type referring as 'related’;
- 'supplied item': The application object defines arelationship between two Item_version
obj ects representing the same object in different organizational contexts.

Compositions

e description : String_select [0..1] The description specifies additional information about the Item_version_relationship.

e change: Change[0..*] The change specifies the change for which this object references a modified object and the
corresponding original object.

Associations

e related: Item version[1] The related specifies the second of the two Item_version objects related by the
Item_version_relationship.
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7.7.3 Package Part_structure

Assembly_definition

Efassembly_type : String[0..1]

Design_discipline_item_definition
(from Part_identification)

>

B%id : string

0..* | +ltem_definition_instance_relationship

Item_definition_instance_relationship

Assembly_component_relationship

+item_instance Item_instance
B&id : String
0..*
+related | 1
+placement 0..1

O

Next_higher_assembly

Figure 97 - Part structure - Assembly
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Transformation_select

(from Shape_definition_an...)
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Design_discipline_item_definition
(from Part_identification)

[&5id : String

Assembly_definition 1
ESassembly_type : String[0..1]

+assembly_context

+item_instance | 0..*

+upper_usage

@ item_instance [~
+related  |Bd : String +related_instance
1 Z% 1
Selected_instance N N N N . -
= Single_instance Quantified_instance Specified_instance

I:75electi0n_control : String

0..*| +instance_placement

1| +quantity
Item_instance_relations hip Instance_placement Numerical_value
0..* (from Configuration_management) (from Properties)
) _ - ; EEvalue_component : Double
+item_instance_relationship %
R i i i - - +usage_context 1
General_item_instance_relationship Replaced_usage_relationship ge_ - O

ESrelation_type : String

Instance_usage_context
_select

Figure 98 - Part structure - Item instance
7.7.3.1 Class Assembly_component_relationship

An Assembly_component_relationship is the relation between an Assembly_definition and an Item_instance representing
a constituent of the assembly. The Assembly_definition and the Design_discipline_item_definition that serves as
'definition’ of the Item_instance shall share at least one Application_context.

Base Class

e Item_definition_instance_relationship (ABS)

Attributes

. none
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Compositions

. none

Associations

e placement : Transformation_select [0..1]
The placement specifies the Geometric_model_relationship_with_transformation or the
Template_instance that specify the transformation information which is used to locate and
orient the constituent in the coordinate space of the Assembly_definition. In the case of a
Template_instance, the scale factor shall be omitted or set to 1.0.

7.7.3.2 Class Assembly_definition

An Assembly_definition is a definition of an Item_version that contains other subordinate objects.

Base Class

e Design_discipline item_definition

Attributes
e assembly type: String [0..1] Theassembly_type specifies the kind of the Assembly_definition.

Compositions

. none

Associations

e none
7.7.3.3 Class Collected_item_association
A Collected item_association is a mechanism to associate Item_instance objects with a Collection_definition.

Base Class

e Item_definition_instance_relationship (ABS)

Attributes

. none

Compositions

. none

Associations

e none
7.7.3.4 Class Collection_definition

A Collection_definition is the definition of an Item_version that serves as a collector for Item_instance objects that are
mounted in the same vehicle but may not be assembled together.
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Base Class

¢ Design_discipline item_definition

Attributes

. none

Compositions

e purpose: String_select [0..1] The purpose specifies the rational e behind the Collection_definition.

Associations

e none
7.7.3.5 Class General_item_definition_instance_relationship

A General_item_definition_instance_relationship is a relationship between a Design_discipline_item_definition and an
Item_instance whose meaning is defined by the attribute 'relation_type'.

Base Class

e Item_definition_instance_relationship (ABS)

Attributes

* relation_type: String [1] The relation_type specifies the meaning of the relationship.

Compositions

e description : String_select [0..1] The description specifies additional information about the
General_item_definition_instance_relationship.

Associations

e none
7.7.3.6 Class General_item_definition_relationship

A General_item_definition_relationship is a relationship between two Design_discipline_item_definition objects whose
meaning is defined by the attribute 'relation_type'.

Base Class

e Item_definition_relationship (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship.

Compositions

e description: String_select [0..1]
The description specifies additional information about the
General_item_definition_relationship.
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Associations

e none
7.7.3.7 Class General_item_instance_relationship

A General_item_instance relationship is a relationship between two Item_instance objects whose meaning is defined by
the attribute 'relation_type'.
Base Class

e Item_instance relationship (ABS)

Attributes
* relation_type: String [1] The relation_type specifies the meaning of the relationship.

Compositions

e description : String_select [0..1] The description specifies additional information about the
General_item_instance_relationship.

Associations

* none
7.7.3.8 Class Item_definition_instance_relationship (ABS)

An Item_definition_instance_relationship is a relationship between a Design_discipline_item_definition and an
Item_instance.

Base Class

e PLM_object (ABS)

Attributes

. none

Compositions

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Item_definition_instance _relationship.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations

e related: Item_instance (ABS) [1]
The related specifies the Item_instance that is part of the
Item_definition_instance relationship.
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7.7.3.9 Class Item_instance (ABS)

An Item_instance is the occurrence of an object in a product structure that is defined either by a
Design_discipline_item_definition or by a Product_identification.
Base Class

+  PLM_object (ABS)

Attributes
e id: String[1] Theid specifiesthe identifier of the Item_instance.

Compositions

e item_instance _relationship : Item_instance relationship (ABS) [0..*]
Theitem_instance_relationship specifies the item_instance _relationship that relates the
first of the two Item_instance objects.

e description: String_select [0..1]
The description specifies additional information about the Item_instance.

«  manufacturing_configuration : Manufacturing_configuration (ABS) [0..*]
The Manufacturing_configuration specifiesthe Manufacturing_configuration that controls
this Item_instance.

e configuration : Configuration [0..*]
The configuration specifies the configuration that controls this Item_instance for its valid

usage.

e dlias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this
Item_instance.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Item_instance.

e simple property value: Simple property value (ABS) [0..*]
The simple_property value specifies the assigned simple property values.

Associations

* none
7.7.3.10 Class Item_instance_relationship (ABS)
An Item_instance relationship is a relationship between two Item_instance objects.

Base Class

+  PLM_object (ABS)

Attributes

. none
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Compositions

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Item_instance_relationship.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.

Associations

e related: Item_instance (ABS) [1]
The related specifies the second of the two objects related by the
Item_instance_relationship.
7.7.3.11 Class Make_from_relationship
A Make_from_relationship is arelationship between a Design_discipline_item_definition which provides the definition of
araw material, or of a semi-finished item and a Design_discipline_item_definition which provides the definition of an
object manufactured out of that material, or semi-finished item.

Base Class

e Item_definition_relationship (ABS)

Attributes

. none

Compositions

e description : String_select [0..1] The description specifies additional information about the Make from_relationship.

Associations

* none
7.7.3.12 Class Next_higher_assembly

A Next_higher_assembly is a relationship where the attribute 'related' specifies a constituent of an assembly and the
attribute 'relating' specifies the immediate parent assembly of the constituent.

Base Class

¢ Assembly_component_relationship

Attributes

. none

Compositions

. none
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Associations

e none
7.7.3.13 Class Physical_assembly_relationship

A Physical_assembly_relationship is a mechanism to relate one Physical_instance as a component to another
Physical _instance that plays the role of an assembly.
Base Class

+  PLM_object (ABS)

Attributes

. none

Compositions

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Physical_assembly_relationship.

Associations

e physical_component : Physical_instance [1]
The physical_component specifiesthe Physical_instance that serves asacomponent in the
physical structure.

e is redlization_of : Iltem_instance (ABS) [1]
Theis redization_of specifiesthe Item_instance the physical component isthe realization
of.

7.7.3.14 Class Quantified_instance

A Quantified_instance is the identification of the quantified occurrence of an object that is defined either as a
Design_discipline_item_definition or as a Product_identification.

Base Class

e Item _instance (ABS)

Attributes

. none

Compositions

. none

Associations

e quantity : Numerical _value[1] The quantity specifies aNumerical_value specifying the quantity of occurrences.
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7.7.3.15 Class Replaced_definition_relationship

A Replaced definition_relationship is a relationship between two Design_discipline_item_definition objects where the
relating Design_discipline_item_definition is replaced by the related Design_discipline_item_definition.
Base Class

e Item_definition_relationship (ABS)

Attributes

. none

Compositions

e change: Change[0..*] The change specifies the change for which this object references amodified object and the
corresponding original object.

e description : String_select [0..1] The description specifies additional information about the
Replaced_definition_relationship.
Associations

* none
7.7.3.16 Class Replaced_usage_relationship

A Replaced usage relationship is a relationship between two Item_instance objects where the relating Item_instance is
replaced by the related Item_instance.
Base Class

e Item_instance relationship (ABS)

Attributes

. none

Compositions

e description : String_select [0..1] The description specifies additional information about the Replaced usage relationship.

Associations

e usage context : Instance usage context select [1]
The usage_context specifiesthe object that identifies the context in which the replacement
isapplicable. In the case, where the usage _context refersto a
Process_operation_input_or_output, the 'relating' Item_instance shall be referred to as
‘element’ by the Process_operation_input_or_output. In the case, where the usage_context
refersto an Item_definition_instance_relationship, the 'relating’ Item_instance shall be
referred to as 'related’ by the Item_definition_instance_relationship. In the case, where the
usage _context refersto aProduct_structure _relationship, the 'relating' Item_instance shall
be referred to as 'related' by the Product_structure _relationship.
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7.7.3.17 Class Selected_instance

A Selected_instance is the identification of the occurrence of an object that is either defined as a
Design_discipline_item_definition or as a Product_identification and whose quantity depends on certain constraints.
Base Class

e Item_instance (ABS)

Attributes

e sdection_control : String [1]  The selection_control specifies the constraint that has to be evaluated for the
Selected _instance.

Compositions

. none

Associations

e selected_quantity : Value with_unit (ABS) [1]
The selected_quantity specifies the quantity of the part, tool or raw material foreseen as
Selected instance. The selected_quantity shall be of type Value_limit or Value_range.

7.7.3.18 Class Single_instance

A Single_instance is one particular occurrence of an object that is defined either as a Design_discipline_item_definition
or as a Product_identification.

Base Class

e Item _instance (ABS)

Attributes

. none

Compositions

e instance placement : Instance placement [0..*]
Theinstance placement specifies the instance placement which this Single instanceis
placed with.

Associations

e none
7.7.3.19 Class Specified_instance

A Specified_instance is a mechanism to identify a certain Item_instance in a multi level assembly structure that reuses
partial decompositions.

Base Class

e Item_instance (ABS)
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Attributes

. none

Compositions

. none

Associations

e assembly_context : Assembly_definition [1]
The assembly_context specifies an Assembly_definition object in which the instance
identified by this mechanismis used.

* related instance: Item_instance (ABS) [1]
Therelated_instance specifies the Item_instance that isto be identified.

e upper_usage: Item_instance (ABS) [1]
The upper_usage specifies the Iltem_instance in which therelated instance isused. This
Item_instance shall be the immediate upper level instance or another Specified_instance.

7.7.3.20 Class Tool_part_relationship

A Tool_part_relationship is a relationship between two Design_discipline_item_definition objects. It establishes a
relationship between an item (related) and a tool (relating) that is used to produce the item.
Base Class

e Item_definition_relationship (ABS)

Attributes

. none

Compositions

e used technology description : String_select [0..1]
The used_technology _description specifies the technology that is used to manufacture the
part using this tool and, possibly, the reasons for the use of a particular technology.
Associations

e placement : Transformation_target_select [0..1]
The placement specifies the relative position of the Item representing the part with respect
to the local coordinate system of the Item representing the tool.

7.7.3.21 Interfaces

Interface Instance_usage_context_select

This empty interface is realized by the following classes:
e Product_structure_relationship

e Item_definition_instance_relationship (ABS)

e Process operation_input_or_output
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Interface Item_information_select

This empty interface is realized by the following classes:

Product_component
Physical_instance
Design_discipline_item_definition

Item_instance (ABS)

Interface Product_constituent_select

This empty interface is realized by the following classes:

Product_function
Product_component

Item_instance (ABS)
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7.7.4 Package Document_and_file_management

Document
E¥Edocument_id : String

+document_wersion | q

+document_version_relationship

Document_version_relationship

ESrelation_type : String

Document_structure

ESrelation_type : String

Document_file

[ESfile_id : String

ESversion_id : String[0..1]

Hardcopy

0% g Document_version
" 1 [E5id : String
+related
+document_representation | g *
+document_structure
0. g Document_representation
yd : Strin
, |=a 9
+related
Digital_file +hile Digital_document Physical_representation

0.* | +component

0.1 | texternal_model

(from Shape_definition _and _transformation)

External_model

E¥model_id : String

Physical_document

Figure 99 - Document and file management

206

PLM Adopted Specification



External_file_id_and_location

+exernal_id_and_location |Eexternal_id : String[0..1]
ocation_name : String

+external_file_id_and_location Document_location_property | +common_|ocation

0. 0. \ 0.*
Language i
(from Multi_language_support) Numerical_value
B8anguage_code : String (from Properties)
EScountry_code : String[0..1] [Svalue_component: Double
Hanguages 0.x 0.1 +real_world_scale
Document_content_property
0-1 _ [&etail_level : String[0..1] +content
+content EEgeometry_type : String[0..1] 0.1
g Document_creation_property
+
creation Bicreating_system : String +creation
0.1 _|Eoperating_system : String[0..1]
BEcreating_interface : String[0..1] 0.1
+size | Document_size_property| .1 4gize
0.1
+page_count +file_size
Document file Ve AL Document_representation
E8file_id : Sting (from Properties) —
Eiversion_id: String[0. 1] EEsignificant_digits : Integer[0..1] d : String

+density | 0,1 *twidth| 1 +height | 1

Rectangular_size

0.1 +size_format

Document_format_property o1

+file_format

Bidata_format: String[0..1]
0.1  |EHcharacter_code : String[0..1] +representation_format

Document_type_property

+document_file_type
ESdocument_type_name : String

0.1

0.1 +used_classification_system

Classification_system
(from Classification)

E8id : String

Figure 100 - Document properties
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7.7.4.1 Class Digital_document
A Digital_document is a piece of product data that is archived in a digital format.

Base Class

e Document_representation (ABS)

Attributes

. none

Compositions

. none

Associations

e file: Digita_file[0..*] The file specifies a computer interpretable realization of the Digital_document.
7.7.4.2 Class Digital_file
A Digital_file contains computer interpretable data.

Base Class

¢ Document_file (ABS)

Attributes

. none

Compositions

e external_model : External_model (ABS) [0..1]
The external_model specifies the externally defined geometry information contained in
this Digital_file.

Associations

* none
7.7.4.3 Class Document
A Document is alogical document that serves as the identifier for a container for some product data.

Base Class
« PLM_root_object (ABS)

Attributes

e document_id: String [1] The document_id specifies the identifier of the Document.
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Compositions

e document_version : Document_version [1..*]
The document_version specifies the document_version of thislogical document.

e name: String_select [1] The name specifies the word or group of words by which the Document is referred to.
e description : String_select [0..1] The description specifies additional information about the Document.
e dias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this Docu-
ment.
Associations

* none
7.7.4.4 Class Document_assighment

A Document_assignment is a mechanism to associate a document with an object, where the assigned document provides
information about the object it is associated to.

Base Class

+  PLM_object (ABS)

Attributes

e role: String [1] The role specifies the meaning of the Document_assignment:
- 'additional information': The assigned document providesinformation that is relevant for
the associated object, but is not a description of the associated object itself;
- 'behavior': The assigned document specifies information about the behavior of the

associated object;
- 'description”: The assigned document provides textual information for the associated
object it-self;

- 'informative’: The assigned document may or may not be considered;
- 'mandatory": The associated object shall conform to the content of the assigned docu-
ment;
- 'mathematical description’: The assigned document specifies the associated object by
providing the algorithmic specification of its behavior.

Compositions

. none

Associations

. gned_document : Assignhed_document_select [1]
The assigned_document specifies the Document, a Document_version, a
Document_representation, or a Document_file that is used to provide information.
7.7.4.5 Class Document_content_property

A Document_content_property specifies characteristics precising the content of a Document_file or of a
Document_representation. At least one of the optional attributes shall be specified for each instance of this object.
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Base Class
e PLM_root_object (ABS)

Attributes
e detal_level : String [0..1]

e geometry_type: String [0..1]

Compositions

. none

Associations

e languages: Language [0..*]

The detail_level specifiesthe level of detail that the Document_file or the
Document_representation provides. Where applicable the following values shall be used:
- 'rough 3d shape': 3D shape model without edge rounds and fillets;

- 'rounded edges’: 3D shape model with edge rounds and fillets.

The geometry_type specifies the kind or kinds of geometry that an object contains. Where
applicable the following values shall be used:

- '3D wireframe model': The document contains a 3D shape model in wireframe represen-
tation;

- '2D shape': The document contains a 2D shape model or contours only;

- 'surface model': The document contains a 3D shape model in surface representation;

- 'closed volume': The document contains a 3D shape model in closed body topological
surface representation;

- 'solid model': The document contains a 3D shape model in advanced boundary
representation;

- 'solid and surface model': The document contains a 3D shape model in surface and
advanced boundary representation;

- 'assembly": The document contains an assembly structure with reference to the assem-
bled components and their transformation matrices;

- 'assembly with mating elements”: The document contains an assembly structure includ-
ing the mating components only, such as screws or rivets, with exact positioning informa-
tion. Thisassembly representation isintended to be overlayed with the assembly structure
for the main components;

- '2D drawing': The document contains a technical drawing without 3D shape representa-
tion;

- 'drawing derived from 3D data: The document contains a technical drawing that has
been derived from a 3D shape moddl;

- 'drawing related to 3D data’: The document contains atechnical drawing that visualizesa
3D shape model and possibly establishes associative links to the 3D shape model.

The languages specifies which language or languages are used in the characterized
objects.

« rea_world_scale: Numerical_value[0..1]Thereal_world_scale specifies the scale that is used in the Document_fileor in

the Document_representation the Document_content_property is referred by.

7.7.4.6 Class Document_creation_property

A Document_creation_property specifies characteristics of Document_file or of Document_representation objects. It
specifies the context of the creation of the object. At least one of the optional attributes shall be specified for each

instance of this object.
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Base Class
e PLM_root_object (ABS)

Attributes

e creating_system: String[1]  The creating_system specifies the computer application or the machine which is used to
create the object that is characterized.

e operating_system : String [0..1] The operating_system specifies the operating system that is used to execute the computer
application that created the characterized object.

e creating_interface : String [0..1] The creating_interface specifies the computer application used to create the
Document_file or Document_representation object.

Compositions

. none

Associations

* none
7.7.4.7 Class Document_file (ABS)

A Document_file is one of potentially more files on a computer system or in actual stacks of paper that make up a
Document_representation.

Base Class

e PLM_root_object (ABS)

Attributes

e file_id: String [1] Thefile_id specifiestheidentifier which is used to locate the fil e either on a computer sys-
tem or in arepository of paper documents.

e version_id: String [0..1] The version_id specifies the identification of the version that distinguishes one

Document_file object from other versions of Document_file objects with the sasmefile_id.

Compositions
e simple property value: Simple property value (ABS) [0..*]

The simple_property value specifies the assigned simple property values.
Associations

e creation : Document_creation_property [0..1]
The creation specifies further details of the context of the creation of the Document _file.

e content : Document_content_property [0..1]
The content characterizes the content of the Document_file.

e file_format : Document_format_property [0..1]
Thefile_format specifies the characteristics of the Document_file that specify the format
of the object.
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size : Document_size property [0..1]

The size specifies characteristics for the size of the Document_file.

external_id and location : Externa_file id _and location [0..*]

The external_id_and_location specifies alternatives of the identifier and location of the
Document _file.

document_file type : Document_type property [0..1]

The document_file_type specifies the format of the Document _file. It shall only be speci-
fied, if the Document_file does not participate in a Document.

7.7.4.8 Class Document_format_property

A Document_format_property specifies characteristics of a Document_file or of a Document_representation that specify
the format of the object. At least one of the optional attributes shall be specified for each instance of this object.

Base Class

PLM_root_object (ABS)

Attributes

data format : String [0..1]

character_code : String [0..1]

Compositions

212

none

The data_format specifies the convention that was used to structure the information in the
characterized object. Where applicable the following values shall be used:

- 'DXF'": The document contains data in Drawing Exchange File format;

- 'IGES': The document contains datain Initial Graphics Exchange Specification format;

- '1SO 10303-203': The document contains datain SO 10303-203 format;

- '1SO 10303-214": The document contains datain SO 10303-214 format;

- "TIFF CCITT GR4': The document contains datain TIFF CCITT GR4 format;

- 'VDAFS': The document contains datain VDAFS format;

- 'VOXEL'": The document contains datain VOXEL format.

The character_code specifies the character code that is used in the characterized object.
Where applicable the following values shall be used:

- 'binary": The document contains data in binary format;

- 'IEC 61286'": The coded character set used to encode the document data according to IEC
61286;

- '1SO 646': The coded character set used to encode the document data according to SO
646;

- '1SO 3098-1": The coded character set used to encode the document data is according to
SO 3098-1;

- '1SO 6937": The coded character set used to encode the document datais according to
ISO/IEC 6937,

- '1SO 8859-1": The coded character set used to encode the document data according to
SO 8859-1;

- '1SO 10646'": The coded character set used to encode the document data according to

| SO/IEC 10646.
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Associations

e size format : Rectangular_size[0..1]
The size format specifies the dimensions of aphysical presentation of the object the
size format is provided for.

7.7.4.9 Class Document_location_property

A Document_location_property specifies where a Document_file or a Document_representation can be found in a digital
or physical data storage system.
Base Class

e PLM_root_object (ABS)

Attributes

e location_name: String [1] The location_name specifies the location, where the object that refersto the
Document_location_property, can be found. 'C:\mpbs{ } programs and ‘/usr/local/bin’ are
examples for alocation_name.

Compositions

* external_file id_and location : External_file id_and location [0..*]
The external_file id_and_location specifies the Document_file that is stored in this
Document_location_property.

Associations

* none
7.7.4.10 Class Document_representation (ABS)
A Document_representation is one of potentially more alternative representations of a Document_version.

Base Class

+  PLM_object (ABS)

Attributes
e id: String[1] Theid specifiesthe identifier of the Document_representation.

Compositions

e document_structure : Document_structure [0..*]
The document_structure specifies the document_structure that relates the first of the two
Document_representation objects.

e description : String_select [0..1] The description specifies additional information about the Document_representation.

e dlias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this Docu-
ment_representation.
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e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations

e content : Document_content_property [0..1]
The content specifies characteristics of the content of the Document_representation.

e size: Document_size property [0..1]
The size specifies the size of the represented document.

e representation_format : Document_format_property [0..1]
The representation_format specifies the format of the document represented by
Document_representation.

e common_location : Document_location_property [0..*]
The common_location specifies the location of a Document_representation, where all its
constituents can be found.

e creation : Document_creation_property [0..1]
The creation specifies further details of the creation of the Document_representation.

7.7.4.11 Class Document_size_property

A Document_size property specifies the size of a Document_file or of a Document_representation object. At least one of
the optional attributes shall be specified for each instance of this object.
Base Class

« PLM_root_object (ABS)

Attributes

. none

Compositions

. none

Associations

e page_count: Value with _unit (ABS) [0..1]
The page_count specifies the number of pages of the application object the
Document_size property isreferred by. The page_count shall only be used in cases where
the Document_size property is referred by a Hardcopy or a Physical _representation.

e file_size: Value with_unit (ABS) [0..1]
Thefile_size specifiesthe Value with_unit that represents the size of adigitally stored
document. The file_size shall only be applied in cases where the Document_size property
isreferred by aDigital_document or a Document _file.

7.7.4.12 Class Document_structure

A Document_structure is a relationship between two Document_representation objects.
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Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'addition’: The application object specifies that the related document provides supple-
mentary or collateral information with regard to the information provided by the relating
document;
- 'copy': The application object defines a relationship where the related Docu-
ment_representation is a copy of the relating Document_representation;
- 'decomposition’: The application object defines a relationship where the related Docu-
ment_representation is one of potentially more sub documents of the relating Docu-
ment_representation;
- 'derivation’: The application object defines arelationship where the related Docu-
ment_representation is derived from the relating Document_representation;
- 'peer': The application object specifies that the related document provides required infor-
mation with regard to that provided by the relating document. The peer document is essen-
tial for a complete understanding;
- 'reference’: The application object defines a relationship where the related document is
referenced from the relating;
- 'sequence’: The application object defines alogical sequence where the related Docu-
ment_representation comes after the relating Document_representation;
- 'substitution’: The application object defines arelationship where the related Docu-
ment_representation replaces the relating Document_representation;
- 'trandation’: The Document_structure specifies that the related document is generated
through atranslation process from the relating document.

Compositions

e description : String_select [0..1] The description specifies additional information about the Document_structure.

Associations
* related : Document_representation (ABS) [1]

The related specifies the second of the two objects related by the Document_structure.
7.7.4.13 Class Document_type_property

A Document_type property specifies the kind of a Document_file.

Base Class
e PLM_root_object (ABS)

Attributes

e document_type name: String [1]
The document_type _name specifies the word or the group of words that describe the kind
of object the characteristics are provided for. Where applicable the following values shall
be used:
- 'geometry": The document represents a shape model;
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- 'NC data’: The document represents numerical control data;

- 'FE data’: The document represents finite element data;

- 'sample data': The document represents measured data;

- 'process plan': The document represents process planning data;

- 'check plan': The document represents quality control planning data;

- 'drawing': The document represents a technical drawing.
Compositions

e dias identification: Alias_identification [0..*]
The Alias_identification specifiesthe Alias_identification that is applied to this
Document_type_property.

Associations

e used classification_system : Classification_system [0..1]
The used_classification_system specifies the Classification_system the
document_type nameis defined in.

7.7.4.14 Class Document_version
A Document_version is a release of a Document.

Base Class
e PLM_object (ABS)

Attributes

e id: String[1] Theid specifies the identifier of the Document_version. Theid shall be unique within the
scope of the associated Document.

Compositions

e document_version_relationship : Document_version_relationship [0..*]
The document_version_relationship specifies the document_version relationship that
relates the first of the two Document_version objects.

e description : String_select [0..1] The description specifies additional information about the Document_version.

e document_representation : Document_representation (ABS) [0..*]
The document_representation specifies the document_representation that represents this
version of the logical document.

e dias identification: Alias_identification [0..*]
The Alias_identification specifiesthe Alias_identification that is applied to this
Document_version.

Associations

e none
7.7.4.15 Class Document_version_relationship

A Document_version_relationship is a relationship between two Document_version objects.
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Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'derivation’: The application object defines a deriving relationship where the related
Document_version is based on the relating Document_version which is an earlier version
of the same or of a different Document;
- 'hierarchy': The application object defines a hierarchical relationship where the related
Document_version is a sub version of the relating Document_version;
- 'sequence’: The application object defines a version sequence where the relating
Document_version is the preceding version and the related Document_version is the fol-
lowing version,;
- 'supplied document': The application object defines a relationship between two
Document_version objects representing the same object in different organizational con-
texts.

Compositions

e description : String_select [0..1] The description specifies additional information about the
Document_version_relationship.

Associations

« related : Document_version [1] The related specifies the second of the two objects related by the
Document_version_relationship.

7.7.4.16 Class External_file_id_and_location

An External_file_id_and_location specifies the location of afile in an external storage system.

Base Class
e PLM_object (ABS)

Attributes

e external_id: String [0..1] The external_id specifiesthe identifier of adocument in an external storage system.

Compositions

. none

Associations

e none
7.7.4.17 Class Hardcopy
A Hardcopy is the actual stack of paper consisting of one or more sheets, on which some product data is written, printed

or plotted.
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Base Class
e Document file (ABS)

Attributes

. none

Compositions

Associations

e none
7.7.4.18 Class Named_size

A Named_size is the definition of the size of a Document_file or of a Document_representation where the size is
specified by a standardized identifier.

Base Class

¢ Rectangular_size

Attributes

e sSize: String [1] The size specifies the size of the object. If the size differs from the dimensions specified
by the inherited 'width' and 'height' attributes the size is overridden.

Compositions

. none

Associations

e referenced_standard : Classification _system [0..1]
The referenced_standard specifies a standard according to which the size is specified.

7.7.4.19 Class Physical_document
A Physical_document is a piece of product data that is archived in a non-digital form.

Base Class

e Physical_representation (ABS)

Attributes

. none

Compositions

. none
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Associations

e component : Hardcopy [0..*] The component specifies the physical redization of the Physical_document.

7.7.4.20 Class Physical_representation (ABS)
A Physical_representation is a physically realizable representation of a Document_version.

Base Class

e Document_representation (ABS)

Attributes

. none

Compositions

. none

Associations

* none
7.7.4.21 Class Rectangular_size

A Rectangular_size is the definition of the planar size of an object.
Base Class

e PLM_root_object (ABS)

Attributes

. none

Compositions

. none

Associations

e density : Value with_unit (ABS) [0..1]
The density specifies the resolution of the object if it isaraster picture.

e height: Value with_unit (ABS) [1]
The height specifies the size of the object in vertical direction.

e width: Value with_unit (ABS) [1] The width specifies the size of the object in horizontal direction.

7.7.4.22 Interfaces

Interface Assigned_document_select
This empty interface is realized by the following classes:

¢ Document_version

PLM Adopted Specification

219



e Document_representation (ABS)

e Document file (ABS)

e Document

7.7.5 Package Shape_definition_and_transformation
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Figure 101 - Shape definition and transformation
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7.7.5.1 Class Accuracy
An Accuracy is the information about the geometrical accuracy of the product data contained in a model.

Base Class
e PLM_root_object (ABS)

Attributes
e accuracy value: Double[1] Theaccuracy value specifies anumerical value defining the Accuracy.

e accuracy _type: String [1] The accuracy _type specifiesthe kind of accuracy that is applied. Where applicable the fol-
lowing values shall be used:
- 'angular accuracy': A kind of accuracy that specifies the maximum value for the absolute
angle between two curve tangents or two surface normals for which the creating system
assumes curve tangents or surface normals being identical;
- 'curvature accuracy': A kind of accuracy that specifiesthe value for the term under which
asystem can assume that the two radii of curvature R1 and R2 areidentical. The curvature
accuracy value is used to determine the accuracy range for curvature continuous curve or
surface connections;
- 'distance accuracy": A kind of accuracy that specifies the distance under which two points
can be considered as having the same location. The distance accuracy value defined for a
Geometric_mode isvalid for all geometric elements of the Geometric_model.
Compositions

e description : String_select [0..1] The description specifies additional information about the Accuracy.

Associations

e is defined for: Accuracy select [1..*]
Theis defined_for specifies the geometry to which the Accuracy is assigned.

7.7.5.2 Class Axis2_placement_3d

Axis2_placement_3d is a geometric_representation_item that specifies the location and orientation in three dimensional
space of two mutually perpendicular axes.

Base Class
e PLM_root_object (ABS)
Attributes

. none

Compositions

. none

Associations
e ref_direction : Direction [0..1] Theref_direction can be used to determine the direction of the local X axis.

e axis: Direction [0..1] The axis defines the exact direction of the local Z axis.
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e location: Cartesian point [1] Thelocation definesthe spatial position of the reference point and origin of the associated
placement coordinate system.

7.7.5.3 Class Cartesian_coordinate_space (ABS)

Cartesian_coordinate_space is a coordinate space in which geometric and annotation elements may be defined. It is either
two-dimensional or three-dimensional. An origin for coordinate values is implicitly defined. The units applicable to the
coordinate values of elements defined in the Cartesian_coordinate_space are specified.

Base Class

e PLM_root_object (ABS)
Attributes

. none

Compositions

. none

Associations

e unit_of values: Unit[0..*]  Theunit_of values specifies the various units in which any values are expressed. The
same length unit is applied to each coordinate direction. Only one unit of akind shall be
specified. In the case where geometric elements are defined in the
Cartesian_coordinate_space, there shall be at least two units specified, the length unit and
the plane angle unit.

7.7.5.4 Class Cartesian_coordinate_space_2d

A Cartesian_coordinate_space 2d is atwo-dimensional coordinate space. Any two-dimensional geometric and annotation
element shall be defined in a Cartesian_coordinate_space 2d.

Base Class

e Cartesian_coordinate_space (ABS)

Attributes

. none

Compositions

. none

Associations

* none
7.7.5.5 Class Cartesian_coordinate_space_3d
A Cartesian_coordinate_space 3d is athree-dimensional coordinate space. Any three-dimensional geometric data shall be

defined in a Cartesian_coordinate_space 3d.
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Base Class

e Cartesian_coordinate_space (ABS)

Attributes

. none

Compositions

. none

Associations

* none
7.7.5.6 Class Cartesian_point
A Cartesian_point is a point that is defined by its coordinates in a rectangular Cartesian coordinate system.

Base Class
e PLM_root_object (ABS)

Attributes

e coordinates: Double[3] The coordinates specify the 3 coordinates of the point.

Compositions

. none

Associations

e none
7.7.5.7 Class Direction
A Direction in a 3-dimensional space is expressed as a vector.

Base Class

e PLM_root_object (ABS)

Attributes

e direction _ratios: Double[3] Thedirection_ratios specify the 3 ratios of the direction vector components.

Compositions

. none

Associations

. none
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7.7.5.8 Class Explicit_transformation_3d

A geometric relationship between external models can be defined explicitly by using an Explicit_transformation_3d that
has a local origin and a rotation matrix.

Base Class

e Transformation 3d

Attributes

. none

Compositions

. none

Associations

e axis3: Direction [0..1] The axis3 isthe Z axis direction of the transformation target.
e axis2: Direction [0..1] Theaxis?2 isthe Y axis direction of the transformation target.
e axisl: Direction [0..1] The axisl isthe X axis direction of the transformation target.

e local_origin: Cartesian_point [1]
Thelocal_originisthe required translation specified as a cartesian point. The actual trans-
lation included in the transformation is from the geometric origin to the local origin.
7.7.5.9 Class External_geometric_model

An External_geometric_model is the identification of a model that contains geometry in a 3D context only.

Base Class
e Externa_model (ABS)

Attributes

« model_extent: String [0..1]  The model_extent specifies the radius of a sphere that contains all elements of the model
and whose centreis at the origin of the Cartesian_coordinate_space of the
External_geometric_model. The model_extent is specified using alength unit.

Compositions

. none

Associations

* none
7.7.5.10 Class External_model (ABS)

An External_model is the identification of a model that is described in a Digital_file and by the
Cartesian_coordinate_space that is needed to further process the externally described information.
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Base Class
e PLM_object (ABS)

Attributes
e modd_id: String [1] The model_id specifies the identifier of the External_model.

Compositions

e geometric_model_relationship : Geometric_model_relationship [0..*]
The geometric_model_relationship specifies the geometric_model_relationship that
relates the first of the two External_model objects.

e description : String_select [0..1] The description specifies additional information about the External_model.

Associations

e is _defined_in: Cartesian_coordinate_space (ABS) [1]
Theis_defined_in specifies the Cartesian_coordinate_space that defines the context for
the externally described geometry. If the External_model is an External_picture, the con-
text shall be a Cartesian_coordinate_space 2d.

7.7.5.11 Class External_picture

An External_picture is the identification of a model that is described by a two dimensional image.

Base Class
e Externa_model (ABS)

Attributes

. none

Compositions

. none

Associations

* none

7.7.5.12 Class Geometric_model

A Geometric_model is a representation of geometry. A Geometric_model that does not reference any
Detailed_geometric_model _element objects through one of the subtypes directly shall either reference at least one

Template_instance as 'additional_element' or shall reference Axis_placement objects exclusively.

Base Class
e PLM_root_object (ABS)

Attributes
e modd _id: String [1] The model_id specifies the identifier of the Geometric_model.
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« model_extent: Double[0..1]] Themodel_extent specifies the radius of a sphere that contains all el ements of the model
and whose centreis at the origin of the Cartesian_coordinate_space of the
Geometric_model. The model_extent is specified using alength unit.

Compositions

e description : String_select [0..1]
The description specifies additional information about the Geometric_model.

e geometric_ model_relationship : Geometric_model_relationship [0..*]
The geometric_model_relationship specifies the geometric_model_relationship that
relates the first of the two Geometric_model objects.

Associations

e is _defined_in: Cartesian_coordinate_space (ABS) [1]
Theis_defined_in specifies the Cartesian_coordinate_space in which the
Geometric_model is defined. The specified Cartesian_coordinate_space serves also asthe
reference coordinate space for the transformation of Template_instance objects used as
additional elementsin the Geometric_model.

7.7.5.13 Class Geometric_model_relationship

A Geometric_model_relationship is a relationship between two models. The models may be either of type
Geometric_model or of type External_model.
Base Class

+  PLM_object (ABS)

Attributes
e relation_type: String [1] Therelation_type specifies the meaning of the relationship.

Compositions
e description : String_select [0..1]

The description specifies additional information about the Geometric_model_relationship.
Associations

e related : Geometric_or_external_model_select [1]
The related specifies the second of the two model objects related by the
Geometric_model _relationship.

7.7.5.14 Class Geometric_model_relationship_with_transformation
A Geometric_model_relationship_with_transformation is a relationship between two model objects with the additional
information about a geometric Transformation. This Transformation defines the location and orientation of the related

model relative to the relating model.

Base Class

e Geometric_model_relationship
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Attributes

. none

Compositions

. none

Associations

*  mode_placement : Transformation (ABS) [1]
The model_placement specifies the geometric Transformation that places and orients the
related model relative to the relating model.

7.7.5.15 Class Geometrical_relationship

A Geometrical_relationship is the relationship between two Design_discipline_item_definition objects specifying two
parts that are geometrically related.
Base Class

e Item_definition_relationship (ABS)

Attributes

. none

Compositions

e description : String_select [0..1] The description specifies additional information about the Geometrical _relationship.

Associations

e definition_placement : Transformation_select [1]
The definition_placement specifies the
Geometric_model_relationship_with_transformation or the Template_instance that has
the Transformation to be applied to the relating Design_discipline_item_definition in
order to define the location and the orientation of the related
Design_discipline_item_definition. Trandation, rotation, and mirroring, i.e., inversion, is
included; scaling is not included. In the case of a Template_instance, the scale factor shall
be omitted or set to 1.0.

7.7.5.16 Class Implicit_transformation_3d

A geometric relationship between external models can be defined implicitly by using an Implicit_transformation_3d that
has two reference points to specify origin and target of the transformation.

Base Class

e Transformation 3d

Attributes

. none
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Compositions

. none

Associations

e transformation_origin : Axis2_placement_3d [1]
The transformation_origin specifies the origin of the transformation.

e transformation_target : Transformation target select [1]
The transformation_target specifies the target of the transformation.

7.7.5.17 Class Item_shape

An Item_shape is the definition of the shape of a Design_discipline_item_definition, an Item_instance or of a
Physical _instance.
Base Class

« PLM_root_object (ABS)

Attributes

. none

Compositions

¢ shape _element : Shape element [0..*]
The shape_element specifies the shape_element that is part of this Item_shape.

e shape description_association : Shape description_association [0..*]
The shape_description_association specifies the shape_description_association that is
associated with this Item_shape.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Item_shape.

e description : String_select [0..1] The description specifies additional information about the Item_shape.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.

Associations

e described_object : Item_information_select [1]
The described_object specifies the object whose shape the Item_shape defines.

7.7.5.18 Class Material
A Material is the substance out of which an item is or can be made.

Base Class

e PLM_root_object (ABS)
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Attributes

e materid_name: String [1] The material_name specifies the word or group of words by which the Material isreferred
to.

Compositions

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Material.

e material_property_association : Material_property association [0..*]
The material_property association specifies the material_property_association in which a
property value is assigned to this Material.

Associations

e described_element : Item_property select [1..*]
The described_element specifies the objects the material information is provided for.

7.7.5.19 Class Shape_description_association

A Shape _description_association is a mechanism to associate the definition of a shape or of a portion of a shape with a
geometric representation.
Base Class

+  PLM_object (ABS)

Attributes

e role: String [1] The role specifies the function performed by the referenced model. Where applicable the
following values shall be used:
- 'detailed representation’: The geometry in the referenced model provides a detailed
representation of the shape;
- 'idealized representation’: The geometry in the referenced model provides asimplified
representation of the shape, e.g., for analysis purposes.

Compositions

. none

Associations

« defining_geometry : Shape_definition_select [1]
The defining_geometry specifies the Geometric_model or the External_model that con-
tains the shape information.

7.7.5.20 Class Shape_element

A Shape element is a portion of shape that has to be identified explicitly to be associated with other information.

Base Class

+  PLM_object (ABS)
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Attributes

¢ element_name: String [0..1] The element_name specifies the word or group of words by which the Shape element is
referred to.

Compositions

e change: Change[0..*] The change specifies the change for which this object references amodified object and the
corresponding original object.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Shape_element.

e shape description_association : Shape description_association [0..*]
The shape_description_association specifies the shape_description_association that is
associated with this Shape_element.

e shape_element_relationship : Shape_element_relationship [0..*]
The shape_element_relationship specifies the shape_element_relationship that relates the
first of the two Shape_element objects.

e description : String_select [0..1] The description specifies additional information about the Shape element.
e simple property value: Simple property value (ABS) [0..*]

The simple_property_value specifies the assigned simple property values.
Associations

* none
7.7.5.21 Class Shape_element_relationship
A Shape element_relationship is a relationship between two Shape element objects.

Base Class
e PLM_object (ABS)

Attributes
e relation_type: String [1] Therelation_type specifies the meaning of the relationship.

Compositions

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Shape _element_relationship.

e shape description_association : Shape description_association [0..*]
The shape_description_association specifies the shape _description_association that is
associated with this Shape _element_relationship.

e description : String_select [0..1] The description specifies additional information about the Shape element_relationship.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
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Associations

e related: Shape element[1]  Therelated specifies the second of the two Shape element objects related by a
Shape _element_relationship.

7.7.5.22 Class Transformation (ABS)

A Transformation is a geometric transformation composed of translation and rotation. Scaling is not included.

Base Class
e PLM_root_object (ABS)

Attributes

. none

Compositions

. none

Associations

. none

7.7.5.23 Class Transformation_3d

A Transformation_3d is the definition of a geometric transformation in 3D space.

Base Class

e Transformation (ABS)

Attributes

. none

Compositions

. none

Associations

e  none
7.7.5.24 Interfaces

Interface Accuracy_select

This empty interface is realized by the following classes:

e Geometric_model

e Externa_geometric_model
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Interface Geometric_or_external_model_select

This empty interface is realized by the following classes:

e Geometric_model
e Externa_model (ABS)

Interface Shape_definition_select

This empty interface is realized by the following classes:

e Geometric_model

e Externa_geometric_model

Interface Transformation_select

This empty interface is realized by the following class:

e Geometric_model_relationship_with_transformation

Interface Transformation_target_select

This empty interface is realized by the following classes:

«  Explicit_transformation_3d
e Axis2_placement_3d
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7.7.6

Package Classification

External_library_reference

ESexternal_id : String
ESlibrary_type : String

0..1 +classification_source

Classification_association

Erole : String[0..1]
EEldefinitional : Boolean[0..1]

+classified_element

1

+classification_association

+sub_classification

L

Generaliclassificaltionl

Class_source_sel

&5id : String
ESversion_id : String[0..1]

O

Classified_elem
ent_select

General_classification_hierarchy

+general_classification_hierarc hy

+used_classification_system

ect
+associated_classification 1 ?
Classification_attribute
[&8id : String
+attribute—defi

1 +allowed_value | 0..*

Property Property_value_representation
(from Properties) (from Properties)

&id : String ESvalue_determination : String[0..1]

EEiversion_id : String[0..1] EElqualifier : String[0..1]

Classification_system

&S5id : String

Figure 102 - Classification - General
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Document
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Figure 103 - Classification - tem and document
7.7.6.1 Class Classification_association
A Classification_association associates a General_classification with an object.

Base Class
e PLM_object (ABS)
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Attributes

e role: String[0..1] The role specifies the rel ationship between the General _classification and the associated
object. Where applicable the following values shall be used:
- 'electromagnetic compatibility': The associated object is the classification that catego-
rizes the classified element in respect of its ability to comply with requirements concern-
ing electromagnetic interference;
- 'environmental conditions': The associated object isthe classification that categorizesthe
classified element with respect to its ability to comply with environmental impact require-
ments.

e definitional : Boolean [0..1]  Thedefinitional specifieswhether a General_classification serves as definition. A value of
'true’ indicates that the General_classification is definitional. The
‘associated_classification' does not take precedence over the descriptions of the
‘classified_element' made using Property_value or Geometric_model objects.
Compositions

. none

Associations
e classified_element : Classified_element_select [1]
The classified_element specifies the object that is classified.

7.7.6.2 Class Classification_attribute

A Classification_attribute is a characteristic used to classify an object associated with the corresponding
General_classification. The definition attribute of each 'allowed value' shall refer to the property identified within
‘attribute_definition'.

Base Class

e PLM_root_object (ABS)

Attributes

e id: String[1] Theid specifiestheidentifier of the Classification_attribute that shall be unique within the
scope of the associated General_classification.

Compositions

e dlias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this
Classification_attribute.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Classification_attribute.

e description : String_select [0..1] The description specifies additional information about the Classification_attribute.

e name: String_select [0..1] The name specifies the word or group of words by which the Classification_attributeis
referred to.
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Associations

e attribute definition : Property (ABS) [1]
The attribute_definition specifies the Property that characterizes the allowed values.

« dlowed vaue: Property value representation [0..*]
The allowed value specifies the set of Property value representation objects that repre-
sent characteristic values of the Classification_attribute.

e associated classification : General_classification [1]
The associated classification specifies the Genera_classification the
Classification_attribute is a characteristic of.

7.7.6.3 Class Classification_system
A Classification_system is the scheme used to define the categorization of an item.

Base Class
e PLM_root_object (ABS)

Attributes
e id: String[1] Theid specifies the identifier of the Classification_system.

Compositions
e description : String_select [0..1] The description specifies additional information about the Classification_system.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Classification_system.

e dias identification: Alias_identification [0..*]
The Alias_identification specifiesthe Alias_identification that is applied to this
Classification_system.

Associations

e none
7.7.6.4 Class External_library_reference
An External_library reference is a mechanism to refer to an entry in an external library other than 1SO 13584.

Base Class

e PLM_root_object (ABS)

Attributes

e external_id: String [1] The external_id specifies the unique identifier of the referenced entry in the external
library.

e library_type: String [1] Thelibrary_type specifies the type of library that is used.
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Compositions

e description : String_select [0..1] The description specifies additional information about the External_library _reference.

Associations

e none
7.7.6.5 Class General_classification

A General_classification is a classification of an object which characterizes all objects of the same kind; such a
classification is independent from the application of the classified object.

Base Class

e PLM_root_object (ABS)

Attributes
e id: String[1] Theid specifiesthe identifier of the General_classification.
e version_id: String [0..1] The version_id specifies the identification of a particular version of the

Genera_classification.

Compositions
e description : String_select [0..1] The description specifies additional information about the General _classification.

e general_classification hierarchy : General _classification_hierarchy [0..*]
The General_classification_hierarchy specifies the General_classification_hierarchy for
which this General _classification isthe higher level, and that includes the sub class.

e classification_association : Classification_association [0..*]
The Classification_association specifies the Classification_association for which this
General_classification object provides classification information.

e dlias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this
Genera_classification.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Genera_classification.

Associations

e classification_source: Class source select [0..1]
The classification_source specifies the External _library_reference or the
Plib_class reference that contains the specification of the General _classification.

e used classification _system : Classification_system [0..1]
The used_classification system specifies the Classification_system that contains the
information about the definition of the classification and how to interpret the name of the
Genera_classification.
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7.7.6.6 Class General_classification_hierarchy
A General_classification_hierarchy defines a hierarchical relationship between two instances of General_classification.

Base Class
e PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

e sub classification : General_classification [1]
The sub_classification specifies the lower level of General_classificationin a
General_classification_hierarchy that is included in the super class.

7.7.6.7 Class Specific_document_classification

A Specific_document_classification is a classification of a Document with respect to specific criteria. The specific criteria
are covered in the 'classification_name' attribute.

Base Class
« PLM_root_object (ABS)

Attributes

e classification_name : String [1] The classification_name provides classification information. Where applicabl e the follow-
ing values shall be used:
- 'catalogue’: The assigned document is the catalogue in which the associated object is
listed;
- 'manual’: The assigned document is the handbook that is supplied for the associated
object;
- 'specification’: The assigned document specifiesthe considerations that lead to the design
finally chosen for the associated object.

Compositions

« gpecific_document_classification_hierarchy : Specific_document_classification_hierarchy [0..*]
The Specific_document_classification_hierarchy specifies the
Specific_document_classification_hierarchy for which this
Specific_document_classification is the higher level, and that is included in the sub class.

e description : String_select [0..1] The description specifies additional information about the
Specific_document_classification.

238 PLM Adopted Specification



Associations

e associated document : Document [1..*]
The associated _document the associated _document specifies the Document with which a
particular Specific_document_classification is associated.

7.7.6.8 Class Specific_document_classification_hierarchy

A Specific_document_classification_hierarchy is used to build up hierarchical structures of
Specific_document_classification_hierarchy objects.

Base Class

+  PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

e sub classification : Specific_document_classification [1]
The sub_classification specifies the lower level of Specific_document_classification in
Specific_document_classification_hierarchy that isincluded in the super class.

7.7.6.9 Class Specific_item_classification

A Specific_item_classification is a classification of an Item with respect to specific criteria. The specific criteria are
covered in the ‘classification_name' attribute.

Base Class
e PLM_root_object (ABS)

Attributes

e classification_name: String [1] The classification_name provides high level classification information. Where applicable
the following values shall be used:
- 'application control': This type of classification is used to indicate that an Item shall be
considered under certification aspects; these aspects may be specified further by the - -
'description’ attribute;
- 'assembly": Thistype of classification shall be used for any Item that has an
Assembly_definition provided for at least one of itsversions, i.e., it is decomposed fur-
ther;
- 'collection’: Thistype of classification shall be used for any Item that has a
Collection_definition provided for at |east one of its versions;
- 'completely knocked down': This type of classification is used to indicate that an Itemis
used in a production site that has assembling facilities only;
- 'detail"; Thistype of classification shall be used for any Item that has no
Assembly_definition provided for any of itsversions, i.e,, it is hot further decomposed;
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- 'in process’: This type of classification is used to indicate that the Item identifies an
intermediate object in a manufacturing process,

- 'part’: The Item playsthe role of a part;

- 'prototype’: Thistype of classification is used to indicate that the Item identifies a proto-
type and is not intended for serial production;

- 'raw material": The Item plays the role of raw material;

- 'regulated”: Thistype of classification is used to indicate that for an Item certain regula
tions have to be considered;

- 'safety”: Thistype of classification is used to indicate that an Item is relevant for safety
purposes,

- 'service': Thistype of classification is used to indicate that an Item isrelevant for service
pUrposes;

- 'tool": The Item playstherole of atool.

Compositions

« gpecific_item_classification_hierarchy : Specific_item classification_hierarchy [0..*]
The Specific_item_classification_hierarchy specifies the
Specific_item_classification_hierarchy for which this Specific_item_classification isthe
higher level, and that includes the sub class.

e description : String_select [0..1] The description specifies additional information about the Specific_item_classification.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Specific_item _classification.

Associations

e associated item: Item[1..*] Theassociated item specifiesthe Item with which a particular
Specific_item_classification is associated.

7.7.6.10 Class Specific_item_classification_hierarchy

A Specific_item _classification_hierarchy is used to build up hierarchical structures of Specific_item_classification.

Base Class
e PLM_object (ABS)
Attributes

. none

Compositions

. none

Associations

e sub classification : Specific_item_classification [1]
The sub_classification specifies the lower level of Specific_item_classificationina
Specific_item_classification_hierarchy that isincluded in the super class.
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7.7.6.11 Interfaces

Interface Class_source_select

This empty interface is realized by the following class:

Interface Classified_element_select

This empty interface is realized by the following classes:

External_library reference

Approval_status

Work_request

Work_order

Project

Activity_method

Activity
Specification_category
Product_identification
Product_class

Design_constraint
Complex_product (ABS)
Document_version
Document_representation (ABS)
Document_file (ABS)

Document

Item_version

[tem
Design_discipline_item_definition
Item_instance (ABS)

Process plan
Process_operation_occurrence
Process _operation_definition
Property_value association (ABS)
Property (ABS)

Shape _element

Material
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7.7.7 Package Properties

Figure 2?18 Property

Figure 2?19 Property value

Figure 2?20 Simple property

Figure 2721 Material property
7.7.7.1 Class Cost_property
A Cost_property is a property that specifies costs.

Base Class
e Property (ABS)

Attributes

. none

Compositions

. none

Associations

e none
7.7.7.2 Class Data_environment
A Data_environment is the specification of the conditions under which a Material_property value representation is valid.

Base Class

« PLM_root_object (ABS)

Attributes

e environment_name : String [1] The environment_name specifies the word or group of words by which the
Data_environment is referred to.

Compositions

e description : String_select [0..1] The description specifies additional information about the Data_environment.
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Associations

e none
7.7.7.3 Class Duration_property
A Duration_property is a property that specifies a period of time during which a given object is used or will |ast.

Base Class
e Property (ABS)

Attributes

. none

Compositions

. none

Associations

e none
7.7.7.4 Class General_property
A General_property is the definition of a property that is specified by the attribute 'property_type'.

Base Class
e Property (ABS)

Attributes

e property _type: String [1] The property_type specifies the kind of property the General_property defines. Where
applicable the following values shall be used:
- 'overall axle distance’: The overall axle distance is the distance between the first front
axle and the rear most axle of the vehicle combination;
- 'positioning’: The General_property is the definition of aModel_property value that pro-
vides an a geometric model for a Product_component or an Item_instance for the purpose
of placement;
- 'theoretical wheelbase': The theoretical wheelbase is the distance between the resolved
weight lines of front and rear axle combinations;
- 'track’: The track is the distance between the centre of the tires mounted on an axle of a
vehicle;
- 'wheel space’: The wheel space is the distance between the perpendicular lines con-
structed to the longitudinal median plane of the vehicle from two points that represent the
wheels situated at the same side of the axle that is of interest.

Compositions

. none
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Associations

e none
7.7.7.5 Class Item_property_association
An ltem_property _association is a mechanism to associate a property value with an object.

Base Class

e Property_value association (ABS)

Attributes

e definitional : Boolean [0..1]  The definitional specifies whether the associated Property _value representation object
may be used to distinguish the described_element from others of the same kind. A value of
'true’ indicates that the associated Property value_representation distinguishesit from oth-
ers.

Compositions

. none

Associations

e described _element : Item_property select [1]
The described _element specifies the object that is characterized by the Property value.

7.7.7.6 Class Mass_property
A Mass _property is a quantity of matter that an object consists of.

Base Class

e Property (ABS)

Attributes

. none

Compositions

. none

Associations

* none
7.7.7.7 Class Material_property
A Material_property is a characteristic that depends on material aspects.

Base Class

e Property (ABS)
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Attributes
e property_name: String [1] The property_name specifies the kind of Material_property.
Compositions

. none

Associations

* none
7.7.7.8 Class Material_property_association

A Material _property _association is an object that associates a Materia object with a
Material_property value representation object.
Base Class

+  PLM_object (ABS)

Attributes

e definitional : Boolean [0..1]  The definitional specifies whether the associated property value may be used to distin-
guish the described_material from others of the same kind. A value of 'true’ indicates that
the Material_property value_representation distinguishes the 'described_element' from
others.

Compositions

. none

Associations

e associated property value: Material_property value representation [1]
The associated property value specifies the associated Mate-
rial_property value_representation.

7.7.7.9 Class Material_property_value_representation

A Material_property _value_representation is the representation of a characteristic of a material.

Base Class

e Property_value representation

Attributes

. none

Compositions

. none
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Associations

e environment_condition : Data_environment [1]
The environment_condition specifies the environmental conditions in which the defined
Material_property value representation is applicable.

7.7.7.10 Class Numerical_value

A Numerical_value is a quantity expressed with a numerical value and a unit.

Base Class
e Value with_unit (ABS)

Attributes

e vaue component : Double[1] The value component specifies the quantity of the Numerical_value.

Compositions

. none

Associations

e none
7.7.7.11 Class Property (ABS)
A Property is the definition of a particular quality.

Base Class

« PLM_root_object (ABS)

Attributes
e id: String[1] Theid specifies the identifier of the Property.
e version_id: String [0..1] The version_id specifies the identification of a particular version of a Property.

Compositions
e description : String_select [0..1] The description specifies additional information about the Property.

e dias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this Property.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Property.
Associations

e property_source : Property source_select [0..1]
The property_source specifies the External _library_reference or Plib_property_reference
object that definesthis kind of property.

e dlowed unit: Unit [0..*] The allowed_unit specifies the unit or set of units that are accepted.
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7.7.7.12 Class Property_value (ABS)
A Property_value is the numerical or textual value of a Property_value representation.

Base Class
e PLM_root_object (ABS)

Attributes

e vaue name: String [1] The value_name specifies the word or group of words by which the Property valueis
referred to.

Compositions

e property_value representation : Property value representation [0..*]
The property_value_representation specifies the property _value representation that is
qualified by this Property value, by a Value with unit, a String_value, or an arbitrary
aggregate thereof.

Associations

e none
7.7.7.13 Class Property_value_association (ABS)
A Property_value association is a mechanism to assign a Property _value_representation to an object.

Base Class

+  PLM_object (ABS)

Attributes

. none

Compositions

e description : String_select [0..1] The description specifies additional information about the Property _value association.

Associations

e validity_context : Validity_context_select [0..1]
The validity _context specifies the context in which a Property value association is appli-
cable.

7.7.7.14 Class Property_value_representation

A Property_value _representation is the representation of Property.

Base Class

+  PLM_object (ABS)
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Attributes

e vaue determination : String [0..1] The value_determination specifies information on how the
Property_value representation shall be interpreted. Where applicable the following values
shall be used:
- 'calculated': The value has been calculated;
- 'designed’: The value represents a value intended by the design;
- 'estimated": The value has been estimated,;
- 'measured’: The value has been measured;
- 'required”: The value represents a requirement;
- 'set point": The value is used as the initialization value.

e qualifier: String [0..1] The qualifier specifies the kind of the Property value_representation. The following val-
ues shall be used:
- 'nominal’; The value isthe nominal value;
- 'specified”: The value is specified;
- 'typical: Thevalueisatypical value.
Compositions

e property_value association : Property value association (ABS) [0..*]
The property_value_association specifies the property _value association which this
object is assigned to.

Associations

e definition : Property (ABS) [1] The definition specifies the Property that the Property_value representation characterizes.
If the Property_value representation isaMaterial_property value representation, the
definition shall specify a Material_property.

e globa_unit: Unit [0..1] The global_unit specifies aunit that isvalid for all Property value that are referenced as
‘specified_value' by the Property_value representation.

7.7.7.15 Class Quality_property
A Quality_property is a property that enables to provide information about the level of quality of products or processes.

Base Class
e Property (ABS)

Attributes

. none

Compositions

. none

Associations

. none
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7.7.7.16 Class Recyclability _property

A Recyclability_property is information concerning the ability to reuse objects or components of objects after their

primarily intended usage.

Base Class
e Property (ABS)
Attributes

. none

Compositions

. none

Associations

. none

7.7.7.17 Class Simple_property_value (ABS)

A Simple_property_value holds a name and a type. The value is added by one of its sub-types.

Base Class

+  PLM_object (ABS)

Attributes

e vaue name: String [1]

e vaue type: String [1]

PLM Adopted Specification

The value_name specifies the word or group of words by which the Property _valueis
referred to.

The property_type specifies the kind of property the General_property defines. Where
applicable the following values shall be used:

- 'cost’: The cost of an object;

- 'duration’: The duration specifies a period of time during which a given object is used or
will last;

- 'mass: The massis the quantity of matter that an object consists of;

- 'overall axle distance’: The overall axle distance is the distance between the first front
axle and the rear most axle of the vehicle combination;

- 'positioning’: The General_property isthe definition of aModel_property value that pro-
vides an a geometric model for a Product_component or an Item_instance for the purpose
of placement;

- 'quality": The quality of products or processes,

- 'recyclability”: Therecyclability isthe ability to reuse objects or components of objects
after their primarily intended usage;

- 'theoretical wheelbase': The theoretical wheelbase is the distance between the resolved
weight lines of front and rear axle combinations;

- 'track’: The track is the distance between the centre of the tyres mounted on an axle of a
vehicle;

- 'wheel space’: The wheel space is the distance between the perpendicular lines con-
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structed to the longitudinal median plane of the vehicle from two points that represent the
wheels situated at the same side of the axle that is of interest.

Compositions

. none

Associations

* none
7.7.7.18 Class Simple_string_value
A Simple_string_value represents a sequence of one or more al phanumeric characters.

Base Class

e Simple_property value (ABS)

Attributes

. none

Compositions

e vaue specification : String_select [1]
The value_specification specifies the string represented by the Simple_string_value.

Associations

e none
7.7.7.19 Class String_value
A String_value represents a sequence of one or more a phanumeric characters.

Base Class

e Property_vaue (ABS)

Attributes

. none

Compositions

e vaue specification : String_select [1]
The value_specification specifies the string represented by the String_value.

Associations

e none
7.7.7.20 Class Unit

A Unit is a quantity chosen as a standard in terms of which other quantities may be expressed.

250 PLM Adopted Specification



Base Class
e PLM_root_object (ABS)

Attributes

e unit_name: String [1]

Compositions

. none

Associations

. none

7.7.7.21 Class Value_limit

The unit_name specifies the term representing the kind of unit.

A Value limit is a qualified numerical value representing either the lower limit or the upper limit of a particular physical

characteristic.

Base Class

e Value with_unit (ABS)

Attributes

e limit_qualifier : String [1]
e limit: Double[1]
Compositions

. none

Associations

. none

7.7.7.22 Class Value_list

Thelimit_qualifier specifies the kind of limit.

The limit specifies the value of the limit.

A Value list is an ordered collection of Property value objects.

Base Class

e Property_vaue (ABS)

Attributes

. none

Compositions

. none
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Associations

e vaues: Property value (ABS) [1..*]
The values specifies the ordered collection of Property value objectsthat together are pro-
vided as a Property_value.

7.7.7.23 Class Value_range

A Value range is a pair of numerical values representing the range in which the value shall lie.

Base Class
e Value with_unit (ABS)

Attributes

e upper_limit: Double[1] The upper_limit specifies the maximum acceptable value that is constrained by the
Value range.

¢ lower_limit: Double[1] The lower_limit specifies the minimum acceptable value that is constrained by the
Value range.

Compositions

. none

Associations

e none
7.7.7.24 Class Value_with_unit (ABS)

A Value with_unit is either a single numerical measure, or a range of numerical measures with upper, lower, or upper and
lower bounds.
Base Class

e Property_vaue (ABS)

Attributes

e dignificant_digits: Integer [0..1] The significant_digits specifies the number of decimal digitsthat are relevant for the use
of the Value_with_unit. If present, the numerical measure or range may be specified using
more digits than the significant digits but shall not be specified using less digits.

Compositions

. none

Associations

e unit_component : Unit [0..1] The unit_component specifies the unit in which the Value_with_unit is expressed.
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7.7.7.25 Interfaces

Interface Item_property_select

This empty interface is realized by the following classes:

e Product_structure _relationship

e Product_identification

e Product_class

e Physica_instance

e Design_constraint

e Complex_product (ABS)

e Document_representation (ABS)

e Document file (ABS)

e Item_definition_relationship (ABS)
e Design_discipline item_definition
e Item_instance relationship (ABS)
e Item_instance (ABS)

e Item_definition_instance relationship (ABS)
e Shape element_relationship

e Shape element

e Item shape

Interface Property_source_select

This empty interface is realized by the following class:

e Externa_library reference

Interface Validity _context_select

This empty interface is realized by the following classes:

¢ Organization
e Product_identification

e Product_class

7.7.8 Package Alias_identification

Figure 2722 Alias identification
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7.7.8.1 Class Alias_identification

An Alias_identification is a mechanism to associate an object with an additional identifier that is used to identify the
object of interest in a different context, either in another Organization, or in some other context. The scope of the
Alias_identification shall be specified either by the attribute 'alias_scope' or by the attribute 'description'.

Base Class
e PLM_object (ABS)

Attributes

e dias id: String [1] The alias_id specifies the identifier used in the context specified by the alias_scope, or by
the description.

e dias version_id: String [0..1] The alias version_id specifies the version of the object as known in the context of the
Alias_identification.

Compositions

e description : String_select [0..1] The description specifies the type of the Alias _identification.

Associations

e dlias scope: Organization [0..1] The alias_scope specifies the Organization in which the Alias_identification is valid.

7.7.9 Package Authorization

Figure 2723 Authorization - Person and organization

Figure 2724 Authorization - Approval

Figure 2725 Authorization - Date and time
7.7.9.1 Class Address
An Address contains information about how a person or an organization can be contacted.

Base Class
e PLM_root_object (ABS)

Attributes

e interna_location : String [0..1] The internal location.
e dtreet number : String [0..1]  The street number.

e dtreet: String [0..1] The street.

e postal_box : String [0..1] The postal box.
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e town: String[0..1] The town.

e region: String [0..1] Theregion.

e postal_code: String [0..1] The postal code.

e country : String [0..1] The country.

e facsimile_number : String [0..1] The fax number.

e telephone_number : String [0..1] The tel ephone number.

e électronic_ mail_address: String [0..1]
The e-mail address.

e telex_number: String [0..1]  Thetelex number.

Compositions

. none

Associations

* none
7.7.9.2 Class Approval

An Approval is a judgement concerning the quality of those product data that are subject of the Approval. An Approval
represents a statement made by technical personnel or management personnel whether certain requirements are met. The
absence of approval information does not imply any approval status by default.

Base Class

+  PLM_object (ABS)

Attributes

e level : String [0..1] The level represents the aspect for which the object subject to approval, by reference as
'is_applied_to', is endorsed. Where applicable the following values shall be used:
- 'disposition’: The referenced object is approved for series production;
- 'equipment order': The referenced object has reached a status in which changes are sub-
ject to a defined change process and tools and other equipment required for production
may be ordered;
- 'planning’: The referenced object is technically complete and has reached a status suffi-
ciently stable so that other designs may be based onit.

Compositions

e approval_relationship : Approval_relationship [0..*]
The Approval_relationship specifies the Approval_relationship that relates the first of the
two Approval objects.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Approval.
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Associations
e scope: Organization [0..*] The scope specifies the set of Organization objects for which the Approval isvalid.

e actual_date: Date time[0..1] The actual_date specifies the date when the Approval actually became valid. If this
attribute is absent, the approval has not yet occurred, i.e., it is pending.

e planned date: Date time[0..1]The planned_date specifies the date when the Approval is or was supposed to be per-
formed.

e is approved by : Date and person_organization [0..*]
Theis _approved by specifies personnel responsible for the Approval and the dates of the
Approval.

e is applied to: Approval_element_select [1..*]
Theis_applied_to specifies the objects to which the Approval is assigned.
7.7.9.3 Class Approval_relationship

An Approval_relationship is a relationship between two Approval objects.

Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'decomposition’: The Approval_relationship defines a relationship where the rel ated
Approval is one of the componentsinto which the relating Approval is broken down with
no implication of 'sequence’ or ‘dependency’;
- 'dependency’: The Approval_relationship defines a relationship where the issuing of the
related Approval is dependent on the issuing of the relating Approval;
- 'precedence’; the Approval_relationship defines a relationship where the related
Approval has higher priority than the relating Approval;
- 'sequence’: The Approval_relationship defines arelationship where the relating Approval
shall be completed before the related Approval is given.

Compositions

e description : String_select [0..1] The description specifies additional information about the Approval _relationship.

Associations

e related : Approval [1] The related specifies the second of the two Approval objects related by the
Approval_relationship.

7.7.9.4 Class Approval_status
An Approval_status is the state of acceptance of some product data.

Base Class

« PLM_root_object (ABS)
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Attributes

e status name: String [1] The status_name specifies the terms characterizing the Approval_status.

Compositions

e approval : Approva [0..*] The Approval indicates the approval that is applied to the level of acceptance of this Ap-
proval_status, for the specified 'level’.

e dias identification: Alias_identification [0..*]
The Alias_identification specifiesthe Alias_identification that is applied to this
Approval_status.

Associations

e used classification _system : Classification_system [0..1]
The used_classification system specifies the Classification_system that contains the
informa-tion about how to interpret the Approval _status.

7.7.9.5 Class Date_and_person_assignment

A Date _and_person_assignment is an object that associates a Date_and_person_organization with product data. This
assignment provides additional in-formation for the associated object.
Base Class

+  PLM_object (ABS)

Attributes

e role: String [1] Therole specifies the rel ationship between the date or time and the person or organization
inthe Date_and_person_assignment. Where applicable the following values shall be used:
- ‘creation”: The assignment specifies that the referenced object has been created by the
given person or organization at the given date and time;
- 'update’: The assignment specifies that the referenced object has been altered by the
given person or organization at the given date and time.

Compositions

e description : String_select [0..1] The description specifies additional information about the Date_and_person_assignment.

Associations

e is applied to: Date time person_organization element_select [1..*]
Theis_applied_to specifies the set of objects with which the
Date_and_person_assignment is associated.

7.7.9.6 Class Date_and_person_organization

A Date_and_person_organization is a Person_in_organization or an Organization associ-ated with a Date_time or an
Event_reference.

Base Class
e PLM_object (ABS)
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Attributes

. none

Compositions

e date and person assignment : Date and_person_assignment [0..*]
The Date_and_person_assignment specifies the Date_and_person_assignment for this
Date and_person_organization.

Associations

e actual_date: Date time[l]  Theactua_date specifies the date and an optional time of day component of a
Date_and_person_organization, or alternatively a discrete point in time as an
Event_reference.

7.7.9.7 Class Date_time

A Date time is the specification of a date and an optional time of day.

Base Class
e PLM_root_object (ABS)

Attributes
e time: String [0..1] The time specifies amoment of occurrence measured by hour, minute, and second.
e date: String [1] The date specifies the calendar time, defined according to the Gregorian calendar, convey-

ing information about the year, the month, and the day in no specific order. The represen-
tation of a date shall be complete, i.e., millennium, century, and year-within-century data
shall be included.

Compositions

e date time assignment : Date time assignment [0..*]
The Date_time_assignment specifies the Date_time_assignment which this Date timeis
assigned to.

Associations

e none
7.7.9.8 Class Date_time_assignment

A Date time_assignment is an association of point in time specified as a Date _time or an Event_reference with product
data.

Base Class

+  PLM_object (ABS)

Attributes

e role: String [1] The role specifies the action associated with the Date_time_assignment. Where applicable
the following values shall be used:
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- 'classification date': The assignment specifies that the specified object is classified at the
given date and time. Thisvalue shall only be used, if the Date time assignment refersto
instances of Classification _association as'is applied_to’;

- 'creation”: The assignment specifies that the referenced object was created at the given
date and time;

- 'installation’; The assignment specifies that the referenced object was mounted in a prod-
uct at the given date and time;

- 'production’: The assignment specifies that the referenced object was produced at the
given date and time;

- 'registration’; The assignment specifies that the referenced object was determined at the
given date and time;

- 'update’: The assignment specifies that the referenced object was altered at the given date
and time.

Compositions

e description : String_select [0..1] The description specifies additional information about the Date_time_assignment.

Associations

e is applied to: Date time person_organization element_select [1..*]
Theis_applied_to specifiesthe set of objects of product data with which the
Date time_assignment is associated.

7.7.9.9 Class Duration

A Duration is the definition of a period of time.

Base Class
e PLM_root_object (ABS)

Attributes
e time: String [1] The time specifies the extend of the Duration.
e time_unit: String [1] The time_unit specifies the unit in which the time is specified.

Compositions

. none

Associations

e none
7.7.9.10 Class Event_reference
An Event_reference is the definition of a point in time established relative to an event.

Base Class

e PLM_root_object (ABS)
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Attributes

e event_type: String [1] The event_type specifies the kind of event that serves as reference.

Compositions

e description : String_select [0..1] The description specifies additional information about the Event_reference.

Associations

e event_context : General_organizational _data select [0..1]
The event_context specifies the piece of product data the Event_reference refersto.

e offset: Duration [0..1] The offset specifies the amount of time before or after the defined event that shall be used
to calculate the actual point in time.
7.7.9.11 Class Organization

An Organization is a group of people involved in a particular business process.

Base Class
e PLM_root_object (ABS)

Attributes

e organization_name: String [1] The organization_name specifies the word or group of words used to refer to the Organi-
zation.

e organization_type: String [0..1] The organization_type specifies the type of the Organization. Where applicable the fol-
lowing values shall be used:
- 'company": The organization_type specifies that the Organization is a company;
- 'department’; The organization_type specifies that the Organization is a department;
- 'plant”; The organization_type specifies that the Organization is a plant.

e id: String[1] Theid specifies the identifier of the Organization.

Compositions

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Organi-
zation.

e person_organization assignment : Person_organization_assignment [0..*]
The Person_organization_assignment specifies the Person_organization _assignment that
concerns this Organization

e date and person_organization : Date and person_organization [0..*]
The Date_and_person_organization specifies the Date_and_person_organization which
this Organization is part of.

e dias identification: Alias_identification [0..*]
The Alias_identification specifiesthe Alias_identification that is applied to this Organiza-
tion.
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Associations
e postal_address: Address[0..1] The postal_address specifies the address where letter mail is delivered.

e delivery address: Address[0..1]
The delivery _address specifies the address where goods are delivered.

e visitor_address: Address[0..1] The visitor_address specifies the address where the organization receives visitors.
7.7.9.12 Class Person

A Person is an individual human being who has some relationship to product data. The Person shall always be identified
in the context of one or more organizations.
Base Class

e PLM_root_object (ABS)

Attributes

e person_name: String [1] The person_name specifies the word or group of words used to refer to the Person.

Compositions

e person_in_organization : Person_in_organization [1..*]
The Person_in_organization specifies the person_in_organization which this Person is
assigned to.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Person.

Associations

e preferred business address: Address[O0..1]
The preferred_business_address specifies the location of the office of the Person.

7.7.9.13 Class Person_in_organization
A Person_in_organization is the specification of a Person in the context of an Organization.

Base Class

+  PLM_object (ABS)

Attributes
e role: String [1] The role specifies the relationship between the Person and the Organization.
e id:String[0..1] Theid specifies an identifier of the person. The identifier shall be unique within the scope

of the 'associated organization'.

Compositions

e person_organization assignment : Person_organization_assignment [0..*]
The Person_organization_assignment specifies the Person_organization_assignment that
concerns this Person_in_organization.
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e date and person_organization : Date and person_organization [0..*]
The Date_and_person_organization specifies the Date_and_person_organization which
this Person_in_organization is part of.

Associations
¢ location: Address[0..1] The location specifies the relevant address of the Person_in_organization.

e associated organization : Organization [1]
The associated _organization specifies the Organization with which the Person is associ-
ated.

7.7.9.14 Class Person_organization_assignment

A Person_organization_assignment is an object that associates an Organization or a Person_in_organization with product
data.

Base Class
e« PLM_object (ABS)

Attributes

e role: String [1] The role specifies the responsibility of the assigned Person or Organization with respect to
the object that it is applied to. Where applicable the following values shall be used:
- 'author': The referenced object has been created by the assigned Person or Organization.
The author holds the copyright;
- 'classification officer': The assigned Person or Organization isformally responsible for
the classification of the referenced object;
- 'creator”: The referenced object has been created by the assigned Person or Organization;
- 'custodian’: The assigned Person or Organization is responsible for the existence and
integrity of the referenced object;
- 'customer': The assigned Person or Organization acts as a purchaser or consumer of the
referenced object;
- 'design supplier': The assigned Person or Organization is the one who delivers the data
de-scribing the referenced object;
- 'editor": The assigned Person or Organization is responsible for making any changesto
any at-tribute of the referenced object;
- 'id owner": The assigned Person or Organization is the one responsible for the designa-
tion of an identifier;
- 'location”: The assigned Organization is the place where the referenced object can be
found or where it takes place;
- 'manufacturer’: The assigned Person or Organization is the one who produces the actua
(physical) object;
- 'owner": The assigned Person or Organization owns the referenced object, and has final
say over its disposition and any changesto it;
- 'supplier': The assigned Person or Organization is the one who delivers the actual (physi-
cal) object (e.g., adeder);
- 'wholesaler': The assigned Person or Organization isthe onewho isin the sales chain be-
tween the manufacturer and the supplier.
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Compositions

e description : String_select [0..1] The description specifies additional information about the
Person_organization_assignment.

Associations

e is applied to: Date time person_organization element_select [1..*]

Theis _applied to specifies the object with which the Person_organization_assignment is

associated.

7.7.9.15 Interfaces

Interface Approval_element_select
This empty interface is realized by the following classes:
e Work_request

e Work_order

e Project

e Activity_method_assignment

e Activity_element

e Activity

e Genera_classification

¢ Classification_system

¢ Classification_association

e Specification_inclusion

e Specification_expression

e Specification_category

e Specification

e Product_structure relationship

e Product_class

e Physical_instance test_result

e Physica_instance

e Manufacturing_configuration (ABS)
e Design_constraint

¢ Configuration

e Complex_product (ABS)

e Class_structure relationship

¢ Class_specification_association

e Class_inclusion_association
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¢ Class_condition_association

e Class_category_association

e Document_version

e Document_representation (ABS)

e Document file (ABS)

e Document

e Item version

e Item_definition_relationship (ABS)
¢ Design_discipline_item_definition
e Physica_assembly relationship

e Item_instance relationship (ABS)
e Item_instance (ABS)

e Item_definition_instance_relationship (ABS)
e Process plan

e Property_value association (ABS)
e Property (ABS)

e Materid

e Geometric_model

Interface Date_time_person_organization_element_select
This empty interface is realized by the following classes:
e Person_in_organization

e Event_reference

e Approva_status

e Work_request

e Work_order

e Project

e Activity_method assignment

e Activity_element

e Activity

e Genera_classification

¢ Classification_system

¢ Classification_association

e Specification_inclusion

e Specification_expression
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e Specification_category

e Specification

e Product_structure relationship

¢ Product_identification

e Product_class

e Physical_instance test_result

e Physica_instance

e Manufacturing_configuration (ABS)
¢ Design_constraint

* Configuration

e Complex_product_relationship

e Complex_product (ABS)

e Class_structure _relationship

¢ Class_specification_association

¢ Class inclusion_association

¢ Class_condition_association

¢ Class_category_association

¢ Document_version

¢ Document_representation (ABS)

e Document_file (ABS)

e Document

e Item_version_relationship

e Item version

e Item_definition_relationship (ABS)
e [tem

¢ Design_discipline_item_definition
e Physica_assembly relationship

e Item_instance relationship (ABS)
e Item_instance (ABS)

e Item_definition_instance_relationship (ABS)
e Process plan

e Process operation_resource_assignment
»  Process_operation_occurrence

e Process_operation_definition
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e Property_value association (ABS)

e Property (ABS)
« Materid

e Geometric_model

Interface Event_or_date_select

This empty interface is realized by the following classes:

e Event_reference

e Date time

Interface General_organizational_data_select

This empty interface is realized by the following classes:

e Person_in_organization

e Approva_status

e Work_request

e Work_order

¢ Project

e Activity_method assignment
e Activity_element

e Activity

e Genera_classification

¢ Classification_system

¢ Classification_association

e Specification_inclusion

e Specification_expression

e Specification_category

e Specification

e Product_structure relationship
e Product_identification

e Product_class

e Physica_instance test result

e Physica_instance

e Manufacturing_configuration (ABS)

e Design_constraint

¢ Configuration
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e Complex_product_relationship

e Complex_product (ABS)

e Class_structure relationship

¢ Class_specification_association

e Class_inclusion_association

¢ Class_condition_association

e Class_category association

e Document_version

e Document_representation (ABS)

¢ Document_file (ABS)

e Document

e Item_version_relationship

e Item version

e Item_definition_relationship (ABS)
e [tem

e Design_discipline_item_definition
e Physica_assembly relationship

e Item_instance relationship (ABS)
e Item_instance (ABS)

e Item_definition_instance_relationship (ABS)
¢ Process plan

e Process operation_resource_assignment
»  Process _operation_occurrence

e Process_operation_definition

e Property_value association (ABS)
e Property (ABS)

e Materid

e Geometric_model

Interface Period_or_date_select

This empty interface is realized by the following classes:
e Event_reference

e Duration

e Date time

PLM Adopted Specification 267



7.7.10 Package Configuration_management

Product_class

Bd : String
EHevel_type : String[0..1]
BEersion_id : String[0..1]

Configuration

BEconfiguration_type : String
Einheritance_type : String

+is_solution_for

Configured_spec
ification_select

Class_specification_association

Efcondition_type : String

+class_condition_association | Class_condition_association

Bas sociation_type : String

0.* ‘

+associated_condition | 1

+specifi
0.*

Specification_expression

Efoperation : String
[&id : string[0..1]

+associated_specification | 1

Specification

E5id : String
E&ersion_id : String[0..1]
EEbackage : Boolean

+operand | 1.*

O

Specification_oper
and_select

1 +included_specification

cation_inclusjon
Specification_inclusion

+specification_inclusion

¢

&5id : String[0..1]

0.*

+class_specification_association

Figure 104 - Configuration management - Product class condition and specification
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Manufacturing_configuration

+is_solution_for

Product_design

Serial_configuration

Lot_configuration

Dated_configuration

Bfserial_start_number : String
Bfserial_end_number : String|0..1]

BHot_id: String
BHot_size : Sting

[Bfstart_date : String
[B8end_date : String[0..1]

Figure 105 - Configuration management - manufacturing configuration
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Product_class
Bid : String

. +class_inclusion_association | Class_inclusion_association
Elevel_type : String[0. 1] @— = =

EEersion_id : String[0..1]

0..4

+associated_inclusion

1
Specification_inclusion
[&8id : string[0..1]

0.*

+specification_inclusion

+specification_category_hierarchy

Specification
[&id : String
@\ersion_id : String[0..1]
ESpackage : Boolean

+category

1

EEimplicit_exclusive
[&8id : String

Specification_category

_condition : Boolean Specification_category _hierarchy

+associated_category E

Class_category_association
[@8mandatory : Boolean

+class_category_association

Figure 106 - Change management - specification category and inclusion
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ltem_version
(from Part_identification)

B¥id : String

¢

+product_design

0.1
Product_design

ltem_instance
(from Part_structure)

B5id : String

0..*

+item_instance

Product_identification

1
+product E8version_id : String[0..1]

E8id : String

Product_specification

+product_identification

+defining_specification

Product_class

E8id : String
E8level_type : String[0..1]
E8version_id : String[0..1]

Figure 107 - Change management - Product identification
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Specification

BEid : String
E8version_id : String[0..1]

1..*[@Epackage : Boolean
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Single_instance
(from Part_structure)

¢

+instance_placement

0..*
Instance_placement

Product_component
E&instance_required : Boolean

’1

+reference_product_component

+reference_product_component

1

+
placement +component_placement

1 0..*
1 +placement Component_placement

Transformation_select

(fom Shape_definition_and_tran<ormation)

Figure 108 - Configuration management - Component and instance placement
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+effectivity_assignment

O

Effective_element_select
1

+effective_element

Effectivity_assignment

&5role : String
Beffectivity_indication : Boolean

0..*

¢

Effectivity

&5id : String[0..1]
B5version_id : String[0..1]

Duration
(from Authorization)

+period
E&5time : String

E¥effectivity_context : String[0..1]

+start_definition 0.1

+end_definition 0..1

D

Event_or_date_select
(from Authorization)

Figure 109 - Configuration management - Effectivity
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+concerned_organization

0..185time_unit : String

Organization
(from Authorization)

l%organization_name : String
l%organization_type . String[0..1]
&¥id : String
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Complex_product_relationship

O

Effective_element_select

+complex_product_relationship

+related
1
- - Complex_product
Product_structure_relationship | i i =
= — product_structure_relationship Ty
jtrelated | Efrelation_type : String Bid : String

Eirelation_type : String

0.*

1

0.*

ESversion_id : String[0..1]

Product_constituent_select
(from Part_structure)

Product_component
[ESinstance_required : Boolean

‘ Product_function ‘

Alternative_solution

Final_solution

T SO | Supplier_solution
[Eifinal_status : String

ESprobability_rate : String[0..1]

Technical_solution

+final_specification
1.*

Final_definition_select

Physical_instance
[ESserial_number : String[0..1]
BSlot_id : String[0..1]
@inventoryﬁnumber: Stringl0..1] 0..

0.1

O=

Physical_instance_definition_select I

Physical_instance_test_result

+is_realization_of
= = B8id : String

+physical_instance_test_result

Figure 110 - Configuration management - Complex product
7.7.10.1 Classes

Class Alternative_solution

An Alternative_solution is the identification of one of potentially many mutually exclusive implementations of a
Product_function or of a Product_component.
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Base Class

e Complex_product (ABS)

Attributes

. none

Compositions

e configuration : Configuration [0..*]
The configuration specifies the configuration that controls this Alternative_solution for its
valid usage.

Associations

¢ base element : Complex_product_select [1]
The base_element specifies the object, for which the Alternative_solution provides a
design alternative. All Alternative solution objects for the same base_element are mutu-
aly exclusive.

7.7.10.2 Class Class_category_association

A Class _category_association is the association of a Specification_category with a Product_class. Additionally, this
assignment specifies if the usage of one or more Specification objects belonging to this Specification_category, is
mandatory or optional for all products of that Product_class.

Base Class

+  PLM_object (ABS)

Attributes

¢ mandatory : Boolean [1] The mandatory specifies whether the Specification objects referring to the associated
Specification_category have to be used or may be used (optional) for products within the
referenced Product_class. A value of 'true’ indicates that the usage is mandatory.

Compositions

. none

Associations

e associated category : Specification_category [1]
The associated category specifies the Specification_category that is associated with the
Product_class.

7.7.10.3 Class Class_condition_association

A Class_condition_association is the association of a Specification_expression with a Product_class.

Base Class
e PLM_object (ABS)
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Attributes

e condition_type: String [1] The condition_type specifies the meaning of the association. Where applicable the follow-
ing values shall be used:
- 'design case': The Specification_expression specifies acondition when a given object has
to be designed and verified. This value of the condition_typeis for information only and
shall not be interpreted when querying design cases or usage cases. For such a query, the
value of the attribute 'configuration_type' of Configuration shall be evaluated,;
- 'identification’: The Specification_expression specifies a condition that enables to distin-
guish the associated Product_class from other Product_class objects. Thisvalueis not
applicable for atop level nodein a hierarchy of Product_class objects. Thisidentification
is part of the identification of all sub classes of this Product_class;
- 'part usage': The Specification_expression specifies a condition for the usage of the com-
ponents of an Alternative_solution, the usage of an Item_instance or for the application of
aProcess plan or a Process_operation_occurrence in the products of the associated
Product_class. In this case, the Class_condition_association shall be referenced by at |east
one Configuration object;
- 'validity": The Specification_expression specifies a condition that is used to verify a
Product_specification for the associated Product_class. That means that the
Specification_expression evaluatesto 'true' if the set of Specification objectsisvalid;
otherwise it evaluates to 'false’ with the meaning that the specified object isinvalid for the
Product_class.
Itisvalid for al products belonging to the ‘associated product_class' in case of the condi-
tion types 'identification’ and 'validity'.

Compositions

e description : String_select [0..1] The description specifies additional information about the Class_condition_associ ation.

Associations

e associated condition : Specification_expression [1]
The associated _condition specifies the Specification_expression that is assigned to the
Product_class.

7.7.10.4 Class Class_inclusion_association

A Class inclusion_association is the assignment of a Specification_inclusion to a Prod-uct_class. This assignment
contains the information that a particular Specification_inclusion applies for all products of that Product_class.

Base Class

+  PLM_object (ABS)

Attributes

. none

Compositions

e description : String_select [0..1] The description specifies additional information about the Class inclusion_association.
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Association

e associated inclusion : Specification_inclusion [1]
The associated inclusion specifies the Specification_inclusion that is associated with the
Product_class.

7.7.10.5 Class Class_specification_association

A Class_specification_association is an association of a Specification with a Product_class. This Specification serves as a
potential characteristic of all products belonging to the Product_class.
Base Class

+  PLM_object (ABS)

Attributes

e association_type: String[1]  The association_type specifies the kind of availability of a particular Specificationin a
Product_class.

Compositions

. none

Associations

e associated specification : Specification [1]
The associated specification specifies the Specification that is associated with the
Product_class.

7.7.10.6 Class Class_structure_relationship

A Class_structure_relationship is an association between a Product_class object and either a Product_component or a
Product_function object.

Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'functionality": The related Product_function is an element of the functional structure of
the relating Product_class. This relation type shall only be used if the related object isa
Product_function;
- 'realization’: The related Product_component fulfils, partialy or fully, the requirements
identified with the relating Product_class. Thisrelation type shall only be used if the
related object isa Product_component.

Compositions

e description : String_select [0..1] The description specifies additional information about the Class_structure relationship.
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Associations

e related : Product_function_component_select [1]
The related specifies the Product_component or Product_function object related by the
Class_structure_relationship.

7.7.10.7 Class Complex_product (ABS)

A Complex_product is an object with the capability that it can be realized by, decomposed into or specialized as
Product_constituent objects in a functional, logical, or physical way.

Base Class

« PLM_root_object (ABS)

Attributes
e id: String[1] Theid specifies the identifier of the Complex_product.
e version_id: String [0..1] The version_id identifies a version of the concept represented by a Complex_product.

Compositions

e product_structure relationship : Product_structure_relationship [0..*]
The product_structure_relationship specifies the product_structure_relationship where
this Complex_product is decomposed functionally, logically, or physically into or realized
by the related Product_constituent.

e design_constraint_association : Design_constraint_association [0..*]
The design_constraint_association specifies the design_constraint_association so that the
De-sign_constraint.affects this object.

e complex_product_relationship : Complex_product_relationship [0..*]
The complex_product_relationship specifies the complex_product_relationship that
relates the first of the two Complex_product objects.

e dias identification : Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this
Complex_product.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Complex_product.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.

Associations

* none
7.7.10.8 Class Complex_product_relationship

A Complex_product_relationship is a relationship between two Complex_product objects.
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Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'derivation’: the Complex_product_relationship defines a relationship where the related
Complex_product is derived from the relating Complex_product;
- 'replacement’: The Complex_product_relationship defines a relationship where the
related Complex_product is used in place of the relating Complex_product;
- 'version hierarchy': the Complex_product_relationship defines a rel ationship where the
related Complex_product is a sub version of the relating Complex_product;
- 'version sequence’: the Complex_product_relationship defines a relationship where the
relat-ing Complex_product is the preceding version and the related Complex_product is
the following version.

Compositions

e description : String_select [0..1] The description specifies additional information about the
Complex_product_relationship.

Associations

e related : Complex_product (ABS) [1]
The related specifies the second of the two objects related by the
Complex_product_relationship.

7.7.10.9 Class Component_placement

A Component_placement is the information pertaining to the placement of a Product_component, which is defined in its
own Cartesian_coordinate_space, in the coordinate space of a reference Product_component.
Base Class

+  PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

e reference_product_component : Product_component [1]
The reference_product_component specifies the high level Product_component that is
defined in the reference coordinate space. A Model_property association shall be
assigned to the reference_product_component to define this reference coordinate space.

e placement : Transformation_select [1]
The placement specifies the Geometric_model_relationship_with_transformation or the
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7.7.10.10 Class Configuration

Template_instance that defines the position of the 'placed_component' relatively to the
'reference_product_component'. In the case of Template instance, the scale shall be
omitted or set to 1.0.

A Configuration is the association of a Class_condition_association or a Class_specification_association object with a
design or with a process in order to define a valid usage of it in the context of a certain Product_class.

Base Class

PLM_object (ABS)

Attributes

configuration_type: String [1] The configuration_type specifies the valid usage of a Configuration object that is applied

inheritance_type: String [1]

Compositions

280

none

to the application object as configured _element. The following values shall be used:

- 'design’: The object referenced as 'configured_element' has to be designed and verified
before it can actually be used in a given context. This context is specified by the
Class_condition_association and Class_specification_association objectsreferenced asthe
'is solution_for'.

- 'usage’: The object referenced as the 'configured_element' is controlled by a Configura-
tion. The Class_condition_association and Class_specification_association objects specify
the us-age cases and are referenced as the 'is_solution_for'.

The inheritance_type specifies whether or not an inheritance scheme for the configuration
in-formation in a hierarchical structure is applied to the application object referenced as
the configured_element. The levels within such a hierarchy are defined through
Product_structure_relationship objects or the attribute 'base_element' of
Alternative_solution. The following values shall be used:

- 'exception”: No inheritance scheme is applicable and all required configuration informa-
tion must be attached locally at the application object. The value indicates that the config-
uration in-formation may be inconsistent to the structural levels aboveit or that it is, on
purpose, contradictory to it. Such a condition implies that an inheritance scheme shall not
continue beyond this point in the product structure tree;

- 'inherited': A scheme for inheritance of configuration information applies. The complete
con-figuration information shall be collected from the different levelsin the structure by
evaluation of results. The results shall be evaluated using the logical AND to combine
configuration informa-tion starting at the referenced configured_element and using the
logical OR to combine alternatives. In addition, this evaluation shall consider related
effectivity information. 'inherited' only applies for objects for which the same value of
‘configuration_type' is defined;

- 'local": No inheritance schemeis applicable and al required configuration information
must be attached locally at the application object. Nevertheless, any potentially inherited
configuration information of a higher level shall be consistent, i.e., be a subset of the
locally defined configuration information.
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Associations

e is solution for : Configured_specification select [1]
Theis solution_for specifiesthe characteristic or combination of characteristicsfor which
the object referenced as the configured _element provides a solution or which is needed to
control a process operation. These characteristics are defined by a
Class_specification_association and combinations of characteristics are defined by a
Class_condition_association where the attribute '‘condition type' is 'part usage'.

7.7.10.11 Class Dated_configuration

A Dated_configuration is a Manufacturing_configuration that applies onwards from a given date, or between a start and
an end date.

Base Class

e Manufacturing_configuration (ABS)

Attributes
e start_date: String [1] The start_date specifies the first date when the Dated _configuration is valid.
e end_date: String [0..1] The end_date specifies the date and time when the validity of the 'configured_element' is

not defined any longer.

Compositions

. none

Associations

* none
7.7.10.12 Class Descriptive_specification
A Descriptive_specification is a textual description of an object.

Base Class

e PLM_root_object (ABS)

Attributes
e id: String[0..1] Theid specifiesthe identifier of the Descriptive_specification.

Compositions
e description: String_select [1] The description specifies the Descriptive_specification.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Descriptive_specification.

Associations

. none
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7.7.10.13 Class Design_constraint

A Design_constraint is a requirement that has to be considered in the design process of a Complex_product. This
constraint may be geometry based.
Base Class

e PLM_root_object (ABS)

Attributes

e congtraint_id : String [1] The constraint_id specifies the identifier of the Design_constraint.

Compositions

e design_constraint_relationship : Design_constraint_relationship [0..*]
The design_constraint_relationship specifies the design_constraint_relationship that
relates the first of the two Design_constraint objects.

e description : String_select [0..1] The description specifies additional information about the Design_constraint.

e name: String_select [0..1] The name specifies the word or group of words by which the Design_constraint isreferred
to.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Design_constraint.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations
e is valid for: Product_class[0..*]Theis valid_for specifiesthe set of Product_class objects that are affected by the De-
sign_constraint.

7.7.10.14 Class Design_constraint_association

A Design_constraint_association is a mechanism to associate a Design_constraint with an object that is subject to the
constraint indicated.

Base Class
e PLM_object (ABS)
Attributes

. none

Compositions

e name: String_select [0..1] The name specifies the word or group of words by which the
Design_constraint_association is referred to.

Associations

e is based on: Design constraint [1]Theis based on specifiesthe Design_constraint that represents the constraint.
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7.7.10.15 Class Design_constraint_relationship
A Design_constraint_relationship is a relationship between two Design_constraint objects.

Base Class
e PLM_object (ABS)

Attributes
e relation_type: String [1] Therelation_type specifies the meaning of the relationship.

Compositions

e description : String_select [0..1] The description specifies additional information about the
Design_constraint_relationship.

Associations

e related : Design_constraint [1] The related specifies the second of the two Design_constraint objects related by the
Design_constraint_relationship.

7.7.10.16 Class Design_constraint_version
A Design_constraint_version is a particular version of a Design_constraint.

Base Class

e Design_constraint

Attributes

e version_id: String [1] The version_id specifies the identification of a particular version of aDesign_constraint.
The version_id shall be unique within the scope of a Design_constraint.

Compositions

. none

Associations

* none
7.7.10.17 Class Effectivity
An Effectivity is the identification of the valid use of an aspect of product data tracked by date or event.

Base Class

e PLM_root_object (ABS)

Attributes
e id: String[0..1] Theid specifiesthe identifier of the Effectivity.
e version_id: String [0..1] The version_id specifies the identification of a particular version of the Effectivity.
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« effectivity_context : String [0..1] The effectivity context specifies the life cycle stage for which the Effectivity isvalid.

Compositions

o effectivity_assignment : Effectivity_assignment [0..*]
The effectivity _assignment specifies the effectivity _assignment which this Effectivity is
assigned to.

e description : String_select [0..1] The description specifies additional information about the Effectivity.

Associations

e end_definition : Event_or_date select [0..1]
The end_definition specifies the end of the period. The bound specified by the
end_definition is excluded from theinterval of effectivity.

e dtart_definition : Event_or_date select [0..1]
The start_definition specifies the start of the period. The bound specified by the
start_definition isincluded in the interval of effectivity.

e period: Duration [0..1] The period specifiesthe period of timein which the Effectivity is defined, either starting at
the point in time specified by 'start_definition' or ending at the point in time specified by
‘end_definition'. period shall be specified with a positive value.

e concerned_organization : Organization [0..*]
The concerned_organization specifies the set of Organization objectsin which the Effec-
tivity isvalid.

7.7.10.18 Class Effectivity_assignment

An Effectivity_assignment associates an Effectivity with the object whose effectivity is controlled by the associated
Effectivity. The association of an Effectivity to product data does not imply any statement concerning the effectivity
outside of the specified interval. The same applies in the absence of any assigned effectivity, i.e. no statement concerning
the effectivity is implied.

Base Class
e PLM_object (ABS)

Attributes

e role: String [1]
The role specifies the relationship between the Effectivity and the object that has an effec-
tivity assigned to it. Where applicable the following values shall be used:
- 'actual”: The actual period during which the Effectivity lasted;
- 'planned’: The period associated with the Effectivity defines a planned period of time
during which the associated object is or was supposed to be effective;
- 'required”: The associated object must be kept effective for this period.

e effectivity_indication : Boolean [1]
The effectivity_indication specifies whether the assigned_effectivity defines a period of
effectivity (value equal "TRUE') or a period of ineffectivity (value equal 'FALSE") for the
effective_element. In thefirst case, use of the effective_element is or was valid during the
considered period.
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Compositions

. none

Associations
e effective_element : Effective_element_select [1]

The effective_element specifies the object that has an Effectivity assigned to it.
7.7.10.19 Class Final_solution

A Final_solution is the specification of a set of additional sensual characteristics that can be applied to an Item_instance
that represents a neutral part in order to finalize its definition.
Base Class

¢ Alternative solution

Attributes

e fina_status: String [1] Thefinal_status specifies the level of completion between the neutral part and the final
part.

Compositions

. none

Associations

e fina_specification : Final_definition_select [1..*]
The final_specification specifies the means of finalization that is applied to the neutral
part and which may be objects of type Descriptive_specification, Physical_instance, or
Design_discipline_item_definition.

7.7.10.20 Class Instance_placement

An Instance_placement is the information pertaining to the placement of a Single_instance, which is defined in its own
Cartesian_coordinate_space, in the coordinate space of a reference Product_component.

Base Class
e PLM_object (ABS)
Attributes

. none

Compositions

. none

Associations

e reference product_component : Product_component [1]
The reference_product_component specifies the Product_component that specifiesindi-
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rectly the reference coordinate space. A Model_property association shall be assigned to
the reference_product._component to define this reference coordinate space.

e placement : Transformation select [1]
The placement specifies the Geometric_model_relationship_with_transformation or the
Template_instance that defines the position of the 'placed instance' relatively to the
'reference_product_component'. In the case of Template instance, the scale shall be
omitted or set to 1.0.

7.7.10.21 Class Item_function_association
An Item_function_association is a mechanism to relate a Product_function and a Design_discipline_item_definition.

Base Class

e PLM_object (ABS)

Attributes

e association_type: String [1] The association_type specifies the kind of association.
Compositions

e description : String_select [0..1] The description specifies additional information about the Item_function_association.

Associations

e associated function : Product_function [1]
The associated function specifies the associated Product_function.

7.7.10.22 Class Lot_configuration

A Lot_configuration is a Manufacturing_configuration that applies to a given production batch of the product that is
related with the object referred to as 'is_solution_for'.

Base Class

e Manufacturing_configuration (ABS)

Attributes

e lot.id: String [1] Thelot_id specifies the identification of the batch for which the Lot_configuration
applies.

e lot_size: String [1] Thelot_size specifies the size of the batch for which the Lot_configuration applies.

Compositions

. none

Associations

. none
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7.7.10.23 Class Manufacturing_configuration (ABS)
A Manufacturing_configuration is the association of a Product_design with an Item_instance.

Base Class
e PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

e concerned_organization : Organization [0..*]
The concerned_organization specifies the Organization in which the
Manufacturing_configuration is valid. The case where the concerned_organizationis an
empty set means that the Manufacturing_configuration regards any organization that may
consider the 'configured_element'.

e is solution for: Product_design [1]Theis solution for specifies the design for which an Item_instance is configured.
7.7.10.24 Class Physical_instance

A Physical_instance is the denomination of a physically realized object. A Physical_instance may be identified by a serial
number. A lot id may be provided additionally to the serial number.
Base Class

e PLM_root_object (ABS)

Attributes
e serid_number : String [0..1]  The serial_number is an identifier that distinguishes one Physical_instance from another.
e lot_id: String [0..1] Thelot_id specifies the identifier of the lot the Physical_instanceis part of.

e inventory _number : String [0..1] The inventory _number specifies an alphanumerical string to identify an item in the
detailed list of articles, such as goods and chattels, found in the possession of a person or
enterprise.

Compositions

e physical_instance test result : Physical_instance test_result [0..*]
The physical_instance test_result specifiesthe physical_instance test result for which
this Physical _instance was the subject of the test activity.

e description : String_select [0..1] The description specifies additional information about the Physical_instance.

e physical_assembly_relationship : Physical_assembly_relationship [O..*]
The physical_assembly_relationship specifies the physical_assembly_relationship for
which this Physical_instance serves as the assembly in the physical structure.
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e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Physical_instance.

e dias identification: Alias_identification [0..*]
The Alias_identification specifiesthe Alias_identification that is applied to this
Physical_instance.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations

e is realization_of : Physical_instance definition_select [0..1]
Theis realization_of specifiesthe Product_identification or the
Design_discipline_item_definition that collects the information defining the
Physical_instance.

7.7.10.25 Class Physical_instance_test_result

A Physical_instance _test result is a mechanism to associate a Physical_instance with measurements made on this
Physical _instance.
Base Class

+  PLM_object (ABS)

Attributes
e id: String[1] Theid specifies the identifier of the Physical_instance test result.

Compositions
e description : String_select [0..1] The description specifies additional information about the Physical_instance test result.

¢ Document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Physical_instance test result.

Associations

e test result: Property value representation [0..*]
Thetest_result specifies the characteristics that were determined by the performed test.

e test activity : Test_activity select [0..1]
Thetest_activity specifies the Activity or the Process_operation_occurrence that has lead
to the test result.

7.7.10.26 Class Product_class

A Product_classis the identification of a set of similar products to be offered to the market. Product_class objects that are
related to each other by a Product_class relationship do not inherit any characteristics from each other.

Base Class
e PLM_root_object (ABS)
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Attributes
e id: String[1] Theid specifiesthe identifier of the Product_class that shall be unique.

¢ level _type: String[0..1] Thelevel _type specifies the level or category of this Product_classin ahierarchical struc-
ture of Product_class objects. The level _type shall only be used if and only if the
level _typeis specified in the the context of the unit of functionality 'specification_control'
(UoF S7).

e version_id: String [0..1] The version_id specifies the identification of a particular version of a Product_class.

Compositions

e product_identification : Product_identification [0..*]
The product_identification specifies the product_identification of the product that belongs
to this Product_class.

e description : String_select [0..1] The description specifies additional information about the Product_class.
e name: String_select [0..1] The name specifies the word or group of words by which the Product_classis referred to.

e class _structure_relationship : Class_structure _relationship [0..*]
Theclass_structure_relationship specifiesthe class_structure_relationship that relatesthis
Product_class.

e class specification_association : Class_specification_association [0..*]
The class_specification_association specifies the class_specification_association that is
valid for this Product_class.

e class inclusion association : Class _inclusion_association [0..*]
The class _inclusion_association specifiesthe class inclusion_association that isvalid for
this Product_class.

e class_condition_association : Class_condition_association [0..*]
The class_condition_association specifies the class_condition_association that isvalid for
this Product_class.

e class category association : Class _category association [0..*]
The class_category_association specifies the class_category_association that is valid for
this Product_class.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Product_class.

e dias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this
Product_class.

e simple property value: Simple property value (ABS) [0..*]
The simple_property value specifies the assigned simple property values.

Associations

. none
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7.7.10.27 Class Product_component
A Product_component is an element in a conceptual product structure.

Base Class

e Complex_product (ABS)

Attributes

e instance required : Boolean [1] The instance required specifiesif the existence of a corresponding Item_instanceis
required for the various Alternative_solution objects of that Product_component. A value
of 'true’ indicates that a corresponding Item_instance is required.

Compositions

e description : String_select [0..1] The description specifies additional information about the Product_component.

e name: String_select [0..1] The name specifies the word or group of words by which the Product_component is
referred to.

e configuration : Configuration [0..*]
The configuration specifies the configuration that controls this Product_component for its
valid usage.

e component_placement : Component_placement [0..*]
The component_placement specifies the component_placement that is positioned with
respect to this Product_component.

Associations

e is relevant_for : Application_context [0..*]
Theis relevant_for specifiesthe Application_context objectsin which the
Product_component hasto be considered.

e is influenced_by : Class category association [0..*]
Theis_influenced_by specifies the Specification_category objects that impact the design
of asolution for the Product_component in the context of the Product_class objects that
arereferred to by the Class_category_association objects.

7.7.10.28 Class Product_design

A Product_design is a mechanism to associate an Item_version with its corresponding Product_identification.

Base Class

+  PLM_object (ABS)

Attributes

. none

Compositions

. none

290 PLM Adopted Specification



Associations
e product : Product_identification [1]

The product specifies the Product_identification that represents the requirements.
7.7.10.29 Class Product_function

A Product_function is a behaviour or an action expected from a product.

Base Class

e Complex_product (ABS)

Attributes

. none

Compositions
e description : String_select [0..1] The description specifies additional information about the Product_function.

e name: String_select [0..1] The name specifies the word or group of words by which the Product_function is referred
to.

e configuration : Configuration [0..*]
The configuration specifies the configuration that controls this Product_function for its
valid usage.

Associations

e is relevant_for: Application_context [0..*]
Theis relevant_for specifiesthe Application_context objects in which the
Product_function has to be considered.

7.7.10.30 Class Product_identification

A Product_identification identifies a manufacturable object, or expected as so. A Product_identification is defined with
respect to the Product_class it is a member of.

Base Class

+  PLM_object (ABS)

Attributes

e version_id: String [0..1] The version_id specifies the identification of a particular version of a
Product_identification.

e id: String[1] Theid specifiesthe identifier of the Product_identification.

Compositions
e description : String_select [0..1] The description specifies additional information about the Product_identification.

e name: String_select [0..1] The name specifies the word or group of words by which the Product_identification is
referred to.
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e item_instance: Item_instance (ABS) [0..*]
Theitem_instance specifiestheitem_instance for which this Product_identification serves
as a definition.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Prod-
uct_identification.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations

* none
7.7.10.31 Class Product_specification

A Product_specification is a Product_identification for which one or more additional Specification objects enhance the
characterization provided for the associated Product_class.
Base Class

¢ Product_identification

Attributes

. none

Compositions

. none

Associations

e defining_specification : Specification [1..*]
The defining_specification specifies the set of Specification objects necessary to discrimi-
nate the Product_specification within its Product_class.

7.7.10.32 Class Product_structure_relationship

A Product_structure_relationship is an association between a Complex_product and a Product_constituent, in which the
Product_constituent is a functional, logical, or physical component or a realization of the Complex_product.

Base Class
e PLM_object (ABS)

Attributes

e relation type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'decomposition’: The related Product_constituent is one of potentially more components
of the relating Complex_product. This relation type shall only be used for
Complex_product and Product_constituent of the same type;
- 'functionality": The related Product_constituent is an element of the functional structure
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of the relating Complex_product. This relation type shall only be used with a
Complex_product of type Alternative solution or Product_component and with a
Product_constituent of type Product_function;

- 'occurrence’: Therelated Product_constituent is an occurrence defined by the relating
Complex_product. Thisrelation type shall only be used if related Product_constituent is of
type Product_component;

- 'realization’: The related Product_constituent is a means for fulfilling, either partially or
fully, the requirements identified with the relating Complex_product. This relation type
shall be used only when the Complex_product and the Product_constituent are of different
types;

- 'specialization’: The related Product_constituent fulfils the requirements of the relating
Complex_product in a more specific way than defined for the relating Complex_product.
Thisrelation type shall only be used for Product_constituent and Complex_product of the
same type.

Compositions

e description : String_select [0..1] The description specifies additional information about the
Product_structure_relationship.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Product_structure_relationship.

e simple property value: Simple property value (ABS) [0..*]
The simple_property value specifies the assigned simple property values.

Associations

« related : Product_constituent_select [1] The related specifies the Product_constituent that is a functional, logical, or physi-
cal component or arealization of the relating Complex_product.

7.7.10.33 Class Serial_configuration

A Serial_configuration is a Manufacturing_configuration that applies onwards from a given serial number of the product
that is considered within the object referred to as 'is_solution_for'.
Base Class

«  Manufacturing_configuration (ABS)

Attributes

e seria_start number : String [1] The serial _start_number specifies the serial number of that instance of the product that is
the first instance for which the Serial_configuration applies.

e seria_end _number : String [0..1] The serial_end_number specifies the serial number of that instance of the product that is
the last instance for which the Serial_configuration applies.

Compositions

. none
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Associations

e none
7.7.10.34 Class Specification

A Specification is a characteristic of a product. A Specification discriminates one product from other members of the
same Product_class. A Specification refers to a Specification_category that completes the semantics of the Specification.

Base Class

« PLM_root_object (ABS)

Attributes

e id: String[1] Theid specifies the identifier of the Specification that shall be unique within the scope of
a Specification_category.

e version_id: String [0..1] The version_id specifies the identification of a particular version of a Specification.

e package: Boolean[1] The package specifies whether this Specification represents a package of Specification

objects or not. Such a Specification combines those Specification objects that shall be
offered to the market as a set. In the case where package is 'true’, there shall be exactly one
Specification_inclusion per Product_class considered, that refers to this Specification as
'if_condition'. The Specification objects that are members of the package, shall be speci-
fied asincluded_specification.

Compositions

e gpecification_inclusion : Specification_inclusion [0..*]
The specification_inclusion specifies the specification_inclusion for which this
Specification serves as the condition for the inclusion.

e description : String_select [0..1] The description specifies additional information about the Specification.
e name: String_select [0..1] The name specifies the word or group of words by which the Specification is referred to.

e dias identification: Alias_identification [0..*]
The Alias_identification specifiesthe Alias_identification that is applied to this Specifica-
tion.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Specifi-
cation.

Associations

e category : Specification_category [1]
The category specifies the Specification_category that completes the semantics of the
Specification.

7.7.10.35 Class Specification_category

A Specification_category is the definition of a set of Specification objects serving the same purpose.
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Base Class
e PLM_root_object (ABS)

Attributes

¢ implicit_exclusive condition : Boolean [1]
Theimplicit_exclusive _condition specifies whether the Specification objects within the
Specification_category are mutually exclusive for the production of one particular prod-
uct. A value of 'true' indicates that the referenced objects are mutually exclusive for the
production of the particular product.

e id: String[1] Theid specifiesthe identifier of the Specification_category that shall be unique.

Compositions

« gpecification_category hierarchy : Specification_category_hierarchy [0..*]
The specification_category _hierarchy specifies the specification_category hierarchy for
which this Specification_category isthe higher level.

e description: String_select [1] The description specifies information about the Specification_category.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Specification_category.

e dlias identification: Alias_identification [0..*]
The Alias_identification specifies the Alias_identification that is applied to this
Specification_category.

Associations

* none

7.7.10.36 Class Specification_category_hierarchy

A Specification_category _hierarchy is used to build up hierarchical structures of Specification_category objects.

Base Class

e PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

e sub _category : Specification_category [1]
The sub_category isthe lower level of Specification category in
Specification_category hierarchy.
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7.7.10.37 Class Specification_expression
A Specification_expression is a combination of Specification objects formed by Boolean operations.

Base Class
e PLM_root_object (ABS)

Attributes

e operation: String [1] The operation specifies the kind of Boolean operation. Four kinds of operations are per-
mitted:
-'and": All of the identified Specification objects shall be used;
-'or': A subset or al of the identified Specification objects shall be used;
- 'oneof"; Exactly one of the identified Specification objects shall be used;
- 'not"; The identified Specification shall not be used.

e id: String[0..1] Theid specifies the identifier of the Specification_expression.

Compositions

e gpecification_inclusion : Specification_inclusion [0..*]
The specification_inclusion specifies the specification_inclusion for which this Specifica-
tion_expression serves as the condition for the inclusion.

e description : String_select [0..1]
The description specifies additional information about the Specification_expression.
Associations

e operand : Specification _operand_select [1..*]
The operand specifies the operands of the Boolean operation that are either Specification
objects or other Specification_expression objects.

7.7.10.38 Class Specification_inclusion

A Specification_inclusion is the representation of the statement that specifies that the application of a Specification or of
a Specification_expression implies the inclusion of an additional Specification or Specification_expression.

Base Class

* PLM_object (ABS)

Attributes

e id: String[0..1] Theid specifies the identifier of the Specification_inclusion.

Compositions

e description : String_select [0..1] The description specifies additional information about the Specification_inclusion.

Associations

« included_specification : Specification operand_select [1]
Theincluded_specification specifies the Specification or the Specification_expression
objects that are to be included. The included_specification shall not reference a Specifica-
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tion_expression with an operation of type 'or' or ‘'oneof’, except for negating expressions,
i.e., as participants in an expression preceded by a 'not' operator. Expressions of operator
'not’ shall not be nested within each other.

7.7.10.39 Class Supplier_solution
A Supplier_solution is an alternative solution provided by a particular supplier.

Base Class

e Alternative_solution

Attributes

e probability rate: String [0..1] The probability_rate specifies the share that is assigned to the supplier in the context of the
base element.

Compositions

. none

Associations

e supplier: Organization [1] The supplier specifies the Organization that acts as supplier for the Supplier_solution.
7.7.10.40 Class Technical_solution
A Technical_solution is an alternative solution where the functional requirements are fulfilled in a certain technical way.

Base Class

¢ Alternative solution

Attributes

. none

Compositions

e description: String_select [1] The description specifies additional information about the Technical_solution.

Associations

. none

7.7.10.41 Interfaces

Interface Complex_product_select

This empty interface is realized by the following classes:
e Product_function

e Product_component

¢ Alternative solution
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Interface Configured_specification_select
This empty interface is realized by the following classes:
e Class_specification_association

¢ Class _condition_association

Interface Effective_element_select
This empty interface is realized by the following classes:
e Classification_system

e Specification_inclusion

e Specification_expression

e Specification_category

e Specification

e Product_structure_relationship

e Product_identification

¢ Product_class

e Design_constraint

« Configuration

e Complex_product_relationship

e Complex_product (ABS)

e Class_structure_relationship

e Class_gpecification_association

¢ Class inclusion_association

¢ Class _condition_association

e Class_category_association

¢ Document_version

¢ Document_representation (ABS)

¢ Document_file (ABS)

e Document

e Item version

e Item_definition_relationship (ABS)
e [tem

e Item_instance relationship (ABS)

e Item_instance (ABS)

e Item_definition_instance_relationship (ABS)

e Process plan

298 PLM Adopted Specification



«  Process operation_resource assignment

e Process operation_occurrence _relationship
*  Process_operation_occurrence

e Process operation_definition_relationship
e Process operation_definition

e Property_value association (ABS)

e Property (ABS)

e Materia

e Geometric_model

Interface Final_definition_select

This empty interface is realized by the following classes:

e Physica_instance
e Descriptive_specification

e Design_discipline item_definition

Interface Physical_instance_definition_select

This empty interface is realized by the following classes:

e Product_identification

¢ Design_discipline item_definition

Interface Product_function_component_select

This empty interface is realized by the following classes:

e Product_function

e Product_component

Interface Specification_operand_select

This empty interface is realized by the following classes:

e Specification_expression

e Specification

Interface Test_activity select

This empty interface is realized by the following classes:

e Activity

»  Process _operation_occurrence
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7.7.11

Figure 111 - Change management
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An Activity is the fact of achieving or accomplishing an action.

Base Class

« PLM_root_object (ABS)

Attributes

e activity type: String [1]

300

The activity_type specifies the purpose of the Activity. Where applicable the following
values shall be used:

- 'amendment’: An Activity to add information to product data;

- 'analysis: An Activity to determine the behaviour of an element under certain physical
circumstances;

- 'cancellation”: An Activity to delete an element from the bill of material or to cancel the
whole bill of material;

- 'delivery change': An Activity to change the delivery schedule of an element;
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- 'design change': An Activity to change the design of an item or an assembly; this might
include changes to the geometry or to properties of the object;

- 'design’: An Activity concerning the development of a design of an item;

- 'mock-up creation’: An Activity to create an experimental model or replica of an item;

- 'prototype building': An Activity to manufacture apreliminary version of an item;

- 'rectification’; An Activity to correct the data, documentation or structure associated with
anitem;

- 'restructuring’: An Activity to create a new structure or position within a bill of material
without changing the data associated with the itemsin the bill of material;

- 'spare part creation': An Activity to design a spare part or to classify an item as a spare
part;

- 'stop notice': An Activity to stop the manufacturing process of an item;

- 'testing’: An Activity to test an item;

- 'work definition': An Activity to manage several sub-activities related to this Activity by
an Activity_relationship with a'relation_type' of value ‘decomposition'.

e id: String[1] Theid specifiesthe identifier of the Activity.
e status: String [0..1] The status specifies the level of completion of the Activity.
e interna : Boolean [0..1] Theinternal specifies whether the activity is carried out within the organization that initi-

ated the activity. A value of 'true’ indicates that the activity is carried out within this partic-
ular organization.

Compositions

e activity relationship : Activity_relationship [0..*]
The Activity_relationship specifies the Activity_relationship that relates the first of the
two Activity objects.

e activity_element : Activity_element [0..*]
The Activity _element specifies the Activity element that belongs to this Activity.

e description : String_select [0..1] The description specifies additional information about the Activity.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Activity.

e simple property value: Simple property value (ABS) [0..*]
The simple_property value specifies the assigned simple property values.
Associations

e chosen_method : Activity_method [0..1]
The chosen_method specifies the Activity _method used to carry out the Activity.

e actual_start date: Date time[0..1]
The actual_start_date specifies the date when the Activity actually started.

e planned_start_date: Event_or_date select [0..1]
The planned_start_date specifies the date when the Activity is or was supposed to be
started.

e planned_end_date : Period_or_date select [0..1]
The planned_end_date specifies the date when the Activity is or was supposed to be
finished.
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e actual_end date: Date time[0..1]
The actual_end_date specifies the date when the Activity actualy finished.

e requestor : Date and person_organization [0..1]
The requestor specifies the Person or Organization that requested the Activity and the date
the request was submitted.

e supplying_organization : Organization [0..*]
The supplying_organization specifies the set of Organization objectsthat carry out the
work.

e concerned_organization : Organization [0..*]
The concerned_organization specifies the set of Organization objects that are affected by
the result of the Activity.

e resolved request : Work_request [0..*]
The resolved request specifies the set of Work_request objects that are resolved by the
Activity.

7.7.11.2 Class Activity_element
An Activity_element is an item of work that is part of an Activity.

Base Class
e PLM_object (ABS)

Attributes

e role: String [1] The role specifies the function that is performed by the Activity element in the context of
the concerned Activity. Where applicable the following values shall be used:
- 'control": The referenced element is an object that has immediate influence on the Activ-
ity performed;
- 'input": The referenced element serves asinitial datafor the Activity;
- 'output’: The referenced element is aresult of the Activity.

Compositions

e element_delivery : Element_delivery [0..*]
The Element_delivery specifies the Element_delivery which this Activity _element is sub-
ject to.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Activity _element.

Associations

e element : Activity_element_select [1] The element specifies the piece of product data that is under work.
7.7.11.3 Class Activity_method

An Activity_method is a procedure that may be used to solve a request.
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Base Class
e PLM_root_object (ABS)

Attributes

e consequence: String [0..1] The consequence specifies the expected positive or negative effects of the application of a
particular Activity _method.

Compositions

e activity_ method_assignment : Activity _method assignment [0..*]
Theactivity_method_assignment specifiesthe activity method_assignment for which this
activity_method is recommended or shall not be chosen.

e name: String_select [1] The name specifies the word or group of words by which the Activity _method is referred
to.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Activity_method.

Associations

e description: String_select [1] The description specifies additional information that definesthe Activity _method in terms
of either the nature of the Activity_method or in terms of the specific procedure steps
required to implement it.

7.7.11.4 Class Activity_method_assignment

An Activity_method_assignment is an object that associates an Activity_method with a Work_request. The associated
Activity_method serves as a recommended or non-recommended method to resolve the tasks specified in the
Work_request.

Base Class

+  PLM_object (ABS)

Attributes

* relation_type: String [1] The relation_type specifies whether the specified Activity_method may be used or not.
Where applicable the following values shall be used:
- 'non recommended method': The specified Activity_method shall not be used in order to
accomplish the specified Work_request;
- 'recommended method': The specified Activity _method may be used in order to accom-
plish the specified Work_request.

Compositions

e simple property value: Simple property value (ABS) [0..*]The simple_property value specifies the assigned simple
property values.
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Associations

e associated request : Work_request [1]
The associated request identifies the Work_request that the recommended or non-recom-
mended method applies to.

7.7.11.5 Class Activity_relationship
An Activity_relationship is a relationship between two Activity objects.

Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'dternative’: The application object defines arelationship where the related Activity may
be used alternatively instead of the relating Activity;
- 'decomposition’: The application object defines a relationship where the related Activity
is one of potentially more sub-activities into which the relating Activity is broken down;
- 'derivation’: The application object defines a relationship where the related Activity is
derived from the relating Activity
- 'exclusiveness': The application object defines a relationship where the relating and the
related Activity shall not have any overlap in time of execution;
- 'precedence’: The application object defines arelationship where the related Activity has
higher priority than the relating Activity;
- 'sequence’: The application object defines arelationship where the relating Activity shall
be completed before the related Activity starts;
- 'simultaneity’: The application object defines arelationship that establishes that both the
relating and related Activity are considered as occurring during the same time period or
shall be performed together in order to ensure consistency and enhance efficiency.

Compositions

e description : String_select [0..1] The description specifies additional information about the Activity_relationship.

Associations

e related: Activity [1] The related specifies the second of the two Activity objects related by an
Activity_relationship.

7.7.11.6 Class Change

A Change is a mechanism to collect the Model _change objects and the Property_change objects that describe the
differences between the two objects referenced by the specified relationship object.

Base Class

+  PLM_object (ABS)
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Attributes

. none

Compositions
e description : String_select [0..1] The description specifies additional information about the Change.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this Change.

Associations

* none
7.7.11.7 Class Element_delivery
An Element_delivery is the specification of the expected delivery of an Activity_element.

Base Class
e PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

e quantity : Value with_unit (ABS) [1]
The quantity specifies the number of objects referred by the Activity element to be deliv-
ered.

e dedtination : Organization [1] The destination specifies the Organization the Activity element isto be delivered to.
7.7.11.8 Class Project
A Project is an identified program of work.

Base Class

e PLM_root_object (ABS)

Attributes

e id: String[1] Theid specifies the identifier of the Project.

Compositions

e Project_relationship : Project_relationship [0..*]
The Project_relationship specifies the Project_relationship that relates the first of the two
Project objects.
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e description : String_select [0..1] The description specifies additional information about the Project.

e name: String_select [1] The name specifies the word or group of words by which the Project isreferred to.

e document_assignment : Document_assignment [0..*] The document_assignment specifies the object that provides infor-
mation for this Project.

Associations

e planned end date: Period_or_date select [0..1]
The planned_end_date specifies either the date when the Project is or was supposed to be
finished or the planned duration of the Project.

e work_program : Activity [0..*] The work_program specifies the Activity objects that are carried out within the Project.

e planned_start_date: Event_or_date select [0..1] The planned_start_date specifies the date when the Project is or was sup-
posed to be started.

e actual_end date: Date time[0..1]The actua_end_date specifies the date when the Project was actually finished.
e actual_start_date: Date time[0..1]The actua_start_date specifies the date when the Project was actually started.

e is applied to: Project_information_select [0..*]
Theis applied to specifiesthe set of objects that the work carried out by a Project applies
to.

7.7.11.9 Class Project_relationship
A Project_relationship is a relationship between two Project objects.

Base Class
e PLM_object (ABS)

Attributes

e relation type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'decomposition’: The application object defines arelationship where therelated Project is
one of potentially more components into which the relating Project is broken down;
- 'dependency’: The related Project is dependent upon the relating Project;
- 'sequence’: The application object defines arelationship where the relating Project shall
be completed before the related Project starts;
- 'succession’: The related Project is the successor of the relating Project.

Compositions

e description : String_select [0..1] The description specifies additional information about the Project_relationship.

Associations

e related: Project [1] The related specifies the second of the two Project objects related by a
Project_relationship.

7.7.11.10 Class Work_order

A Work_order is the authorization for one or more Activity objects to be performed.
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Base Class
e PLM_root_object (ABS)

Attributes
e id: String[1] Theid specifies the identifier of the Work_order.
e version_id: String [0..1] The version_id specifies the identification of a particular version of a Work_order.

e work _order_type: String[1] Thework_order_type specifies the kind of the Work_order. Where applicable the follow-
ing values shall be used:
- 'design deviation permit'; An authorization for a deviation from the approved design
data;
- 'design release’: An authorization for the design of a product or of an item or to create a
bill of material;
- 'management resolution’: An authorization by a committee, such as the board of direc-
tors, to design or change an item;
- 'manufacturing release’: An authorization for the manufacturing process of a product or
of an item;
- 'production deviation permit': An authorization for a deviation from the approved
manufacturing process.

Compositions

e description : String_select [0..1] The description specifies additional information about the Work_order.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Work_order.

Associations

e is_controlling : Activity [1..*] Theis_controlling specifies the Activity objects that are controlled by this particular
Work_order.

7.7.11.11 Class Work_request
A Work_request is the solicitation for some work to be done.

Base Class
e PLM_root_object (ABS)

Attributes
e id: String[1] Theid specifies the identifier of the Work_request.
e request_type: String [1] The request_type specifies the intention of the Work_request. Where applicabl e the fol-

lowing values shall be used:

- 'change of standard: A request to translate a change to a standard into action;

- 'cost reduction’: A request aimed at reducing the engineering and manufacturing costs of
anitem;

- 'customer rejection’: A request resulting from arejection by a customer;

- 'customer request’: A request for an activity that is necessary to solve the request of a
customer;
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- 'durability improvement': A request aimed at extending the life time of an item;

- 'government regulation’: A request resulting from legal requirements;

- 'procurement alignment”; A request to adjust the purchasing process of different items;

- 'production alignment": A request to adjust the manufacturing process of different items;
- 'production relief": A request aimed at achieving a simpler assembly and production pro-
cess;

- 'production requirement”: A request for an activity that is necessary from a production
point of view;

- 'quality improvement”: A request aimed at increasing the quality of an item;

- 'security reason’: A request for an activity that is necessary from a security point of view;
- 'standardization’: A request to unify variants of an item;

- 'supplier request’: A request for an activity necessary to solve the request of a supplier;

- 'technical improvement': A request aimed at improving the technical aspects of an item;
- 'tool improvement": A request aimed at increasing the useful life of atool.

e dtatus: String [1] The status specifies the stage of the Work_request. Where applicable the following values
shall be used:
- 'inwork': The request is being devel oped;
- 'issued": The request has been completed and reviewed, and immediate action takes
place;
- 'proposed': The request has been completed and is awaiting review and authorization;
- 'resolved': The request is resolved; the actions as defined by the request have been
completed and no further work is required.

e version_id: String [0..1] The version_id specifies the identification of a particular version of a Work_request.

Compositions

e description : String_select [0..1]
The description specifies additional information about the Work_request.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Work_request.

Associations

« notified_person: Date_and_person_organization [1..*]
Thenotified_person specifies the personnel that shall be informed about the Work_request
and the date when the personnel or organization shall be informed.

e scope: Activity_element_select [0..*]
The scope specifies the objects that are subject to the Work_request.

e requestor : Date_and_person_organization [1]
The requestor specifies the person or organization who issued the Work_request and the
date when this person or organization issued the Work_request.

7.7.11.12 Interfaces

Interface Activity_element_select

This empty interface is realized by the following classes:

e Activity_method
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e Specification_inclusion

e Specification_expression

e Specification_category

e Specification

e Product_structure _relationship

e Product_identification

e Product_class

e Physica_instance

e Manufacturing_configuration (ABS)
e Design_constraint

« Configuration

e Complex_product (ABS)

e Class_structure _relationship

¢ Class_specification_association

¢ Class inclusion_association

¢ Class_condition_association

¢ Class_category_association

¢ Document_version

¢ Document_representation (ABS)
e Document_file (ABS)

e Document

e Item version

e Item_definition_relationship (ABS)
e [tem

¢ Design_discipline_item_definition
e Physica_assembly relationship

e Item_instance relationship (ABS)
e Item_instance (ABS)

e Item_definition_instance_relationship (ABS)
e Process plan

»  Process_operation_occurrence

e Process_operation_definition

e Property_value association (ABS)
e Property (ABS)
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¢ Material

e Geometric_model

Interface Project_information_select

This empty interface is realized by the following Classes:

e Product_identification

e Product_class

e Physica_instance

e Complex_product (ABS)
e Document_version

e Document

e Item_version

e |tem
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7.7.12 Package Process_planning

Process_plan_version
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Process_plan
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+process_operation_input_or_output

ESrelation_type : String
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+operation_definition

1

Process_operation_definition
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Eprocess_type : String
EEversion_id : String[0..1]
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Figure 112 - Process planning
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7.7.12.1 Classes

Class Process_operation_definition

A Process_operation_definition is the specification of an activity that may be included in a Process plan. A
Process operation_definition characterizes a manufacturing or control operation.

Base Class

« PLM_root_object (ABS)

Attributes

e id: String[1] Theid specifies the identifier of the Process _operation_definition that shall be unique
within the scope of the associated Process plan_version.

e process type: String [1] The process_type specifies the type of the Process _operation_definition.

e version_id: String [0..1] The version_id specifies the identification of a particular version of a

Process_operation_definition.

Compositions

e process operation_definition relationship : Process operation_definition_relationship [0..*]
The process_operation_definition_relationship specifies the
process _operation_definition_relationship that relates the first of the two
Process_operation_definition objects.

e description : String_select [0..1] The description specifies additional information about the Process operation_definition.

e name: String_select [0..1] The name specifies the word or group of words by which the
Process _operation_definition isreferred to.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations

e none
7.7.12.2 Class Process_operation_definition_relationship
A Process operation_definition_relationship is a relationship between two Process operation_definition objects.

Base Class

+  PLM_object (ABS)

Attributes

* relation_type: String [1] The relation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'alternative': The application object defines a relationship where the related
Process_operation_definition may be used alternatively instead of the relating
Process_operation_definition;
- 'substitution’: The application object defines a relationship where the related

312 PLM Adopted Specification



Process_operation_definition replaces the relating Process_operation_definition;

- 'version association’: The application object defines a relationship where the related
Process_operation_definition is aversion of the relating Process_operation_definition. In
this case, only the related Process _operation_definition shall specify aversion id.;

- 'version sequence’: The application object defines a relationship where the relating
Process_operation_definition is the preceding version and the related
Process_operation_definition is the following version. In this case, both
Process_operation_definition objects shall specify aversion_id.

Compositions

. none

Associations

e related : Process operation_definition [1]
The related specifies the second of the two objects related by the
Process_operation_definition_relationship.

7.7.12.3 Class Process_operation_input_or_output
A Process_operation_input_or_output is the input or expected result of a Process_operation_definition.

Base Class
e PLM_object (ABS)

Attributes

e role: String [1] Therole specifies whether the identified element playsthe role of aninput or an output for
the operation.

Compositions

e description : String_select [0..1] The description specifies additional information about the
Process _operation_input_or_output.

Associations

e concerned_shape : Shape element [0..*]The concerned_shape specifiesthe set of Shape element objectsthat are affected
by the Process_operation_occurrence.

e placement : Transformation (ABS) [0..1]
The placement specifies the geometrical Transformation between the local coordinate sys-
tem of the element acting as Process_operation_input_or_output, and the reference coor-
dinate system. The reference coordinate system is either the coordinate system of the
reference toal, if present, for the concerned Process operation_occurrence or, if no refer-
ence tool is present, the coordinate system of the Process operation_occurrence itself.

e element : Process operation input_or_output_select [1]
The element specifies the element that plays the role of the input or the output for the
operation.
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7.7.12.4 Class Process_operation_occurrence

A Process_operation_occurrence is the usage of a Process operation_definition in a Process_plan. This association states
that the Process_operation_definition is part of the Process plan.

Base Class

e PLM_root_object (ABS)

Attributes

e id: String[1] Theid specifies the identifier of the Process_operation_occurrence.

Compositions

e process operation_resource assignment : Process operation resource_assignment [0..*]
The process_operation_resource_assignment specifies the
process_operation_resource_assignment that is associated with this
Process_operation_occurrence.

e process _operation_occurence relationship : Process_operation_occurrence_relationship [0..*]
The process_operation_occurence_relationship specifies the
process_operation_occurence_relationship that relates the first of the two
Process_operation_occurrence objects.

e process operation_input_or_output : Process_operation_input_or_output [0..*]
The process_operation_input_or_output specifies the process_operation_input_or_output
that s associated with this Process_operation_occurrence.

e configuration : Configuration [0..*]
The configuration specifies the configuration that controls this
Process_operation_occurrence for its valid usage.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Process_operation_occurrence.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.

Associations

e operation_definition : Process_operation_definition [1] The operation_definition specifiesthe
Process_operation_definition that defines the Process _operation_occurrence in a
Process plan.

e is defined_in: Cartesian_coordinate_space (ABS) [0..1]
Theis_defined_in specifies the Cartesian_coordinate_space of the
Process_operation_occurrence for the case where none of the tools associated by
Process_operation_input_or_output plays the role of areference tool defining the refer-
ence coordinate space.

e plan: Process plan[1] The plan specifies the Process_plan to which the Process_operation_occurrence is assign-
ing a Process_operation_definition.
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7.7.12.5 Class Process_operation_occurrence_relationship
A Process _operation_occurrence_relationship is a relationship between two Process_operation_occurrence objects.

Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'decomposition’: The application object defines a relationship where the related
Process_operation_occurrence is one of the components of the relating
Process_operation_occurrence;
- 'exclusiveness': The application object defines a relationship where the relating and the
related Process_operation_occurrence shall not have any overlap in time of execution;
- 'sequence’: The application object defines a relationship where the relating
Process_operation_occurrence shall be completed before the related
Process_operation_occurrence starts;
- 'simultaneity’: The application object defines arelationship where the relating and the
related Process_operation_occurrence are considered as occurring during the same time
period;
- 'substitution’; The application object defines arelationship where the related
Process_operation_occurrence replaces of the relating Process_operation_occurrence.

Compositions

e description : String_select [0..1] The description specifies additional information about the
Process_operation_occurrence_relationship.

e change: Change[0..*] The change specifies the change for which this object references a modified object and the
corresponding original object.

Associations

e cycle time: Duration[0..1] Thecycle time specifiesthe interval of time within which both
Process_operation_occurrence objects have to take place in order to be declared as simul-
taneous.

e waiting_time: Property value (ABS) [0..1]
The waiting_time specifies the time which shall elapse, at least, between the compl etion
of the relating Process_operation_occurrence and the start of the related
Process_operation_occurrence. The referenced shall have a definition that isa
Duration_property.

e related : Process operation_occurrence [1]
The related specifies the second of the two Process _operation_occurrence objects related
by a Process_operation_occurrence_relationship.

7.7.12.6 Class Process_operation_resource_assignment

A Process_operation_resource_assignment is a mechanism to associate a resource with a Process_operation_occurrence.
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Base Class
e PLM_object (ABS)

Attributes

e reference tool : Boolean[1] Thereference tool specifies whether or not the resource identified by the
Process_operation_resource_assignment plays the role of the reference tool for the occur-
rence of an operation.

Compositions

e reason: String_select [0..1]  The reason specifies the rational e behind the use of the resource for a particular Proc-
€ss_operation_occurrence.

e simple property value: Simple property value (ABS) [0..*]
The simple_property_value specifies the assigned simple property values.
Associations

e placement : Transformation (ABS) [0..1]
The placement specifies the geometrical Transformation between the local coordinate sys-
tem of the Process_operation_resource_assignment and the reference coordinate system.

e resource_definition : Resource definition_select [1]
The resource_definition specifies the tool that is used to perform the operation.
7.7.12.7 Class Process_plan

A Process_plan is the manufacturing planning information, necessary to realize or produce a particular version of an Item.

Base Class
e PLM_root_object (ABS)

Attributes

e plan_id: String [1] The plan_id specifies the identifier of the Process plan that shall be unique within the
scope of an organization.

Compositions

e process plan relationship : Process plan_relationship [0..*]
The process plan_relationship specifiesthe process plan_relationship that relates the first
of the two Process plan objects.

e description : String_select [0..1] The description specifies additional information about the Process plan.
e name: String_select [0..1] The name specifies the word or group of words by which the Process plan isreferred to.

e configuration : Configuration [0..*]
The configuration specifies the configuration that controls this Process plan for itsvalid

usage.

e document_assignment : Document_assignment [0..*]
The document_assignment specifies the object that provides information for this
Process plan.

316 PLM Adopted Specification



e simple property value: Simple property value (ABS) [0..*]
The simple_property value specifies the assigned simple property values.
Associations

e produced output : Item version [0..*]
The produced _output specifies the set of Item_version objects that are produced by the
operations of the Process_plan.

7.7.12.8 Class Process_plan_relationship
A Process plan_relationship is the relationship between two Process _plan objects.

Base Class
e PLM_object (ABS)

Attributes

e relation_type: String [1] Therelation_type specifies the meaning of the relationship. Where applicable the follow-
ing values shall be used:
- 'dternative’: The application object defines arelationship where the related Process plan
may be used alternatively to the relating Process plan;
- 'version association’: The application object defines a relationship where the related
Process planisaversion of the relating Process _plan. In this case, the related
Process plan shall be a Process plan_version;
- 'version sequence’: The application object defines a relationship where the relating Proc-
ess_plan isthe preceding version and the related Process plan isthe following version. In
this case, both Process plan objects shall be of type Process plan_version.

Compositions

e description : String_select [0..1] The description specifies additional information about the Process plan_relationship.

» change: Change[0..*] The change specifies the change for which this object references a modified object and the
cor-responding original object.

Associations

e related: Process plan[1] The related specifies the second of the two Process plan objects related by a
Process plan_relationship.

7.7.12.9 Class Process_plan_version

A Process plan_version is a particular version of a Process plan.

Base Class

¢ Process plan

Attributes

e version_id: String [1] The version_id specifies the identification of a particular version of a Process plan.
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Compositions

. none

Associations

e none
7.7.12.10 Class Process_property_association
A Process property_association is a mechanism to assign a property value to process related objects.

Base Class

e Property_value association (ABS)

Attributes

. none

Compositions

. none

Associations
e described _element : Process property select [1]

The described _element specifies the object that is described by the property value.
7.7.12.11 Class Process_state

A Process_state is aview of an in-process-item definition of a particular version of an Item. It characterizes a state of the
Item_version that occurs before the state identified by the 'related item_definition'. The identifier of a Process_state shall
be unique within the context of the Item_version and of the Process plan version.

Base Class

e Design_discipline item_definition
Attributes

. none

Compositions

. none

Associations

e related item_definition : Design_discipline item_definition [1]
Therelated item_definition specifies the Design_discipline item_definition that defines
the final item that the in-process-item is a preliminary stage of.
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7.7.12.12 Interfaces

Interface Process_operation_input_or_output_select

This empty interface is realized by the following classes:

¢ Design_discipline item_definition
e Item_instance (ABS)

e Assembly_component_relationship

Interface Process_property_select

This empty interface is realized by the following classes:

e Activity_method_assignment

e Activity

e Process plan

*  Process operation_resource assignment
*  Process_operation_occurrence

e Process operation_definition

Interface Resource_definition_select

This empty interface is realized by the following classes:

e Product_component

e Physica_instance

e Descriptive_specification

¢ Design_discipline item_definition

e Item _instance (ABS)
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7.7.13 Package Multi_language_support

Application_context
(from Part_identification)

— - : PLM_root_object
E8application_domain : String 1 (from PLM_base)
[Hiite_cycle_stage : String

]

PLM_object
(from PLM_base)

+description
0..1

O Multi_language_string

String_select

+primary_language_dependent_string 1

<<DataType>> String_with_language 0..*
Default_language_string EEcontents : String
‘ +additional_language_dependent_string

+language_specification | 1

<<DataType>>
String Language
(from PLM_base) E8anguage_code : String

EScountry_code : String[0..1]

Figure 113 - Multi language support

7.7.13.1 Classes

Class Language

A Language is a specification of the language in which an information is given.

Base Class
e PLM_root_object (ABS)

Attributes

e language code: String [1] The language _code specifies the language of the text information in the Alpha-3 biblio-
graphic code specified in ISO 639-2.
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e country code: String [0..1]  The country_code specifies the country, as addition to the language, according to the
alpha-2 code specified in SO 3166-1.

Compositions

. none

Associations

* none
7.7.13.2 Class Multi_language_string
A Multi_language_string represents text information, expressed in one or more languages, that is associated with objects.

Base Class
e PLM_object (ABS)

Attributes

. none

Compositions

. none

Associations

e primary_language dependent_string : String_with_language [1]
The primary_language dependent_string specifies the String_with_language that repre-
sents the text information in the original language.

e additional_language dependent_string : String_with_language [0..*]
The additional_language dependent_string specifies the String_with_language objects
that represent the text information in a particular language.

7.7.13.3 Class String_with_language

A String_with_language represents text information in a specific language together with an identification of the language
used.

Base Class

. none

Attributes

e contents: String [1] The contentsis textual information stored in the language identified by the language
attribute.

Compositions

. none
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Association

e language_specification : Language [1]
The language_specification specifies the Language in which the contentsis given.

7.7.13.4 Interfaces

Interface String_select
This empty interface is realized by the following class:

e Multi_language string
7.7.13.5 Datatypes

Datatype Default_language_string
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8 Computational Viewpoint

8.1 Overview

The computational viewpoint captures the functional aspects of the model described in Chapter 7.7. There are many
different use-cases for the platform independent data model. The main usage of STEP 1SO 10303-214:214 [8] is the
exchange of engineering data, but nowadays some companies think about using STEP as a company wide data model for
all information exchange process.

To support a wide range of use cases the data model must be enriched by functional elements. Those elements should
support an effective and easy to use interface for handling the data model.

The Computational Viewpoint provides the necessary life cycle functionality to create, read, update and possibly to delete
instances of the data model defined in the Informational Viewpoint. Especialy, it defines a mechanism to query and
traverse instances of the Informationa Viewpoint. Therefore, the Computational Viewpoint is dependent on the
Informational Viewpoint.

8.2 PLM Connector

A PLM connector has a similar functional model as the connector defined in the J2EE Connector Architecture
specification. The PLM connector uses four specific object types: PLM_resource_adapter, PLM_object_factory,
PLM_connection_factory, and PLM_connection and the data types URL, UID, Query, PLM_container, PLM_message,
and PLM_property. The types PLM_container and UID are defined in the Informational Viewpoint. The type URL is used
to model URL's. All operations of all interfaces can throw PLM_exception objects.

8.3 PLM_resource_adapter Class

PLM_resource_adapter

<<static>> + get_instance(mplementation_class_name: String) : PLM_resource_adapter
+ get_connection_factory(name : Stiing, properties : PLM_property[0..*]) : PLM_connection_factory
+ get_connection_factory_names() : String[1..*]

Figure 114 - The PLM_resource_adapter Class

A PLM connector vendor must provide an implementation of the abstract PLM_resource_adapter class. A client may
obtain an instance of a specific PLM resource adapter class by the static member function get_instance() with the class
name of the specific PLM resource adapter as parameter.

By the operation get_connection_factory() the client can obtain a PLM_connection_factory object. The value of the
parameter name is the name of the PLM connection factory. The list of all supported values for this parameter can be
obtained by the operation get_connection_factory _names(). In the parameter properties the client can pass specific
parameters. The values and semantics of the properties parameter will be defined in the Platform Specific Models.
Examples for property names are "java.naming.provider.url" and "java.naming.factory.initial" if the PLM connector
implementation uses a JNDI name service.
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8.4 PLM_object_factory Interface

PLM_object_factory

+ create_item() : Item

+ create_item_version() : ltem_version

+ create_design_discipline_item_definition() : Design_discipline_item_definition
+ create(type_name : Striing) : PLM_object

Figure 115 - The PLM_object_factory Interface (fragmentary)

The PLM_object_factory provides one specific create operation for each non abstract type of the Informational PIM
which extends direct or indirect PLM_object. Therefore, this interface is directly dependent on the Information Model.

Additionally a generic create operation is provided. Allowed parameter values for the generic create operation are the
names of those types for which a specific create operation in the PLM_object_factory exist. The result PLM _objects from
the create operations are local objects. The operation write() from the interface PLM_connection has to be used to transfer
alocal object to a PLM system (create a new object in the PLM system).

8.5 PLM_connection_factory Interface

PLM_connection_factory

+ get_connection(properties : PLM_property[0..*]) : PLM_connection

Figure 116 - The PLM_connection_factory Interface

The interface PLM_connection_factory provides the operation get_connection() which returns a PLM_connection
instance. By the parameter properties the client may pass specific information to the PLM_connection_factory. This could
be “user” and “password” properties. The actual properties are implementation specific.

8.6 PLM_container Type

All operations in this specification use the type PLM_container as input parameter type or return type. So, the
PLM_container serves as a container to transfer arbitrary PLM data. The PLM_container type is defined in Chapter
7.7.11

8.7 PLM connection Interface

The PLM_connection is the central interface of this specification. It's purpose is to grant access to the PLM system. To
pass PLM data, it uses instances of the class PLM_container. To define the semantics of the operations, it is assumed, that
all PLM data in the PLM system is instantiated as a single instance of PLM_container and the implementation of the
operations works on that instance.
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PLM_connection

+ close() : void

+ query(query : Query) : PLM_container

+ export(start_nodes : Query, properties : PLM_property[0..*]) : PLM_container

+ write(data : PLM_container, fill_result_list : Boolean) : PLM_message|0..*]

+ insert(data : PLM_container, properties : PLM_property[0..*]) : PLM_message[0..*]
+ delete(uids : UID[0..*]) : void

+ get_download_URL(file_uid : UID) : URL

+ get_upload_URL(file_uid : UID) : URL

Figure 117 - The PLM_connection Interface

8.8  Query Operation
query(in query: Query): PLM_container

The operation query() expects an Query instance as its input parameter query. By applying this query to the datain a PLM
system, a set of selected nodes is generated. As result of the query, a PLM_container instance is returned containing all

selected nodes of the query and all nodes required to fulfill the minimum multiplicity constraints of the relationships of

the selected nodes.

8.8.1 Write Operation

write(data: PLM_container, fill_result_list: Boolean): PLM_message]0..*]

The operation write() expects a PLM_container instance as an input parameter. The PLM system uses the uid-Attributes
of the single nodes in the PLM_container instance to identify which nodes already exist in the PLM System and which
nodes have to be created. The operation has a return value of PLM_message objects. In this return value the
implementation can give information about the inserted objects. If the client don't want these informations, it can set the
parameter fill_result_list to FALSE. By creating a new node, it is for a PLM system in general not possible to use the uid-
Attribute from the parameter data set. The operation add one Object_uid_changed message for each changed uid-
Attributes to the result list. The result list is al'so used to inform the client, when not all objects of the data parameter was
inserted in the PLM System. These information are added to the result list as Object_not_inserted_message instances.

PLM Adopted Specification 325



PLM_message

+ object_uid : UID
+ message : String

Object_uid_changed_message
+ new_object_uid : UID

Object_not_inserted_message

Figure 118 - Message types of the result list of the write operation

All elements of the data set are transferred to the PLM system. Should one element already exist, all attribute values of
the existing entity in the PLM system are replaced by the attributes values of the entity in the parameter. The relationships
of an existing entity are not replaced by the relationships of the corresponding entity in the parameter. Instead, the
relationships of the entity of the parameter not already existing are created.

8.8.2 Export Operation

export(start_nodes: Query, properties: PLM_property[0..*]):PLM_container

The operation export() expects an Query instance as its input parameter start_nodes. It is implementation specific which
result this operation returns in the PLM_container. The ex-port operation accepts a set of PLM_property objects as
additional parameter. The allowed values and the semantic of this parameter are implementation specific, too.

8.8.3 Insert Operation

insert(data: PLM_container, properties: PLM_property[0..*]): PLM_message[0..*]

The operation insert() expects a PLM_container instance as an input parameter. The PLM System may transform, filter or
extent the input data prior writing to its data base. The actual behavior is implementation specific. The insert operation
accepts a set of PLM_property objects as additional parameter. The allowed values and the semantic of this parameter are
implementation specific, too. The return type of the insert operation is the abstract type PLM_message.

8.8.4 Delete Operation

delete(in uids: UID[0..*])

The operation delete() expects alist of UID elements as input parameter. All objects with the given uids are deleted from
the PLM system by this delete operation. Additionally, all nodes are deleted, which no longer fulfill the minimum
multiplicity constraints of their type.

8.8.5 Get_download URL Operation

get_download_URL(in file_uid: UID): URL

326 PLM Adopted Specification



The get_download_URL () operation is assigned an uid-attribute of a Digital_file object as the only parameter. As areturn
value, it delivers an URL to retrieve the content of a Digital_file from the PLM system.

8.8.6 Get_upload_URL Operation

get_upload URL(in file_uid: UID): URL

The get_upload_URL () operation expects an uid-attribute of a Digital_file object as the parameter. It returns an URL
which is used to upload a new content of the Digital_file to the PLM system.

8.8.7 Close Operation

close(): void

The close() operation shuts down a connection to a PLM system. After a successful call of the close operation, all
subsequent calls to this connection may raise an exception.

8.8.8 PLM_exception classes

All operations of the interfaces of the Computational Viewpoint can raise exceptions derived from the abstract type
PLM_exception. As actual subtypes of PLM_exception the following exceptions are defined in this specification:
Authentification_exception, Authorization_exception, Timeout_exception, Query not_supported exception and
Object_not_exist_exception.

(
+cause | o 1
v
PLM_exception
+ message : String

Authentification_exception Timeout_exception

Authorization_exception Query_not_supported_exception

Object_not_exist_exception
+ object_uid : UID

Figure 119 - PLM_exception and its subtypes
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8.8.9 Authentification_exception

The Authentification_exception is thrown by the operation get_connection of the interface PLM_connection_factory
when the authentication of the client fails. The authentication mechanism is implementation specific.

8.8.10 Authorization_exception

The Authorization_exception is thrown by arbitrary operations if the client has not the right to perform the requested
operation with the given parameters.

8.8.11 Timeout_exception

The Timeout_exception is thrown by arbitrary operations of the interface PLM_connection when the session time has
expired.

8.8.12 Object_not_exist_exception

The Object_not_exist_exception is thrown by arbitrary operations of the interface PLM_connection when an UID value of
a server object is used in one parameter of the operation which associated object no longer exist on the server. The UID
value is returned in the attribute object_uid of the exception.

8.8.13 Query_not_supported_exception

The Query_not_supported_exception is thrown by the query and export operation of the interface PLM_connection when
a Query value is used as parameter, that is not supported by the service implementation.

8.9 Query Type

The type Query is an abstract base type. It is used as parameter in the query and export operation of the PLM_connection.
The type Query has to be specialized in “ Queries Conformance Points’ Chapter 8.10.

+next_query | 0..*
\

Query
—_ <<optional>> + maximum_recursion_number : Integer

Figure 120 - Query Type
The Query type provides the possibility of concatenated and recursive queries.

The concatenation of queries is realized by an association which links a Query object with a next Query object(s). The
role name of the linked next Query object(s) is next_query. If a query is extended by another query to a concatenated
query, the result of the concatenated query is defined as the union of the results of the two single queries. The start nodes
of the second query are limited to the nodes which the PLM_connection would return as result of the first query alone.
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This limitation concerns only the start nodes but not the result of the second query. In the second query al links from the
result nodes of the first query to arbitrary nodes in the PLM system can be evaluated and added to the result of the second
query.

In general, executing queries against a tree of PLM objects as defined by the Informational viewpoint would require in a
recursive tree traversal. This recursion of a Query is controlled by the attribute maximum_recursion_number. If this
attribute is not set or has the value 0 a non recursive query is applied. If the attribute has a positive value n the query has
n recursions. A recursion of a query instance has the same semantic as the concatenation of n equal query instances. A
maximum_recursion_number with a negative value means an infinitive recursion.
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8.10 Generic Queries Conformance Point

Query

T

Location_path

$ +first_step
Location_step
+next_step | <<optional>> + role_name : String
’%<<optional>> + role_declaring_type_name : String
‘O"“ <<optional>> + inverse : Boolean
\ /O |
0..*“v +predicate
*
0.* Predicate 0..
+predicate — +predicate
x / \/\
- - \\ Relationship_predicate
Alternative_predicate \ :
\ + role_name : String
\\
\\
: : \
Attribute_predicate \
+ attribute_name : String \
+ attribute_value : Object \
\\ Identifier_predicate
\ + identifier_name : String
String_select_predicate \\ + |den_t|f|er_value_ ; St_rl_ng .
- - \ <<optional>> + identifier_scope : String
+ string_name : String \
+ string_value : String \
<<optional>> + string_language : Language \
\\
\
Type_predicate
+ type_name : String

<<optional>> + exact_type_match : Boolean

Figure 121 - The class diagram of the Generic Queries Conformance Point

The Generic Queries Conformance Point defines a toolset of classes that can be used to query arbitrary data from a PLM
330

system. This toolset consists of the types Location_path, Location_step, Predicate and specializations of Predicate.
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The PLM_container instance models PLM data as a set of direct or indirect contained nodes (instances of PLM_Object).
The nodes are related by relationships. The relationship types of a node are composition or directed association. They are
described in Chapter 7.7 for each node type.

To define a subset of the nodes of a PLM_container instance an instance of the abstract type Query has to be used. The
type Location_path is the specialization of the Query type for the Generic Conformance Point. The Location_path is an
new query tool that is de-signed to optimally implement the PLM Services needs. A Location_path consists of atree of
instances of Location_step.

The root node of the Tree is defined by the association first_step of the Location_path. By the association next_step of a
Location_step instance the child nodes of this Location_step instance node in the tree are determined.

By applying a Location_path instance to a PLM _container instance each Location_step of the path in turn selects a set of
nodes relative to the currently selected node-set.

The initialy selected node-set is defined by all nodes that are directly or indirectly related to the PLM__container instance.
The resulting selected node-set of a Location_path is the union of all selected node-sets of all Location_steps of the
Location_path.

A location step consists of:
« arole name which specifies the nodes selected by the location step,
« the name of the type that declares the relationship with the role,
» aflagthat indicatesif the navigation direction isinversein respect of the informational model,

 zero or more predicates which use arbitrary expressions further refining the set of nodes selected by the location step,
and

- alist of location steps following directly the current location step.

The node-set selected by alocation step is the node-set that results from generating an initial node-set from all nodes that
are reached from the nodes in the current selected node-set by following the named relationship, and then filtering that
node-set by each of the predicates in turn. If a Location_step has more than one next_step these steps results in one
different selected node-set for each step.

8.11 XPath Queries Conformance Point

Query

\
\

F

X_path
+ expression : String

Figure 122 - The class diagram of the XPath Queries Conformance Point
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The XPath conformance point defines the type X_path as specialization of the type Query. The type X_path provides the
possibility to use arbitrary XPath expressions conforming to the W3C XPath specification as queries. The Web Service
PSM defined in this specification defines how a PLM _container instance has to be transformed to a XML-Document. An
XPath expression selects nodes in this XML-Document. These nodes (or their parent nodes in the case of non XML
element nodes) have equivalent instances in the PIM that are subtypes of PLM_object. These instances are the result set
of a XPath expression at the PIM level.

8.12 PDTnet Queries Conformance Point

The PDTnet conformance point defines a set of specialized queries that fulfill the requirements of the use cases described
in Chapter 7.2. The semantic of each specialized query of this conformance point is defined by an equivalent
Location_path instance. The semantic of Location_path is defined in the Generic Queries Conformance Point, Chapter
8.10.

8.12.1 Alias_identification_query

The Alias_identification_query traverses alias information from Item, Item_version, Design_discipline _item_definition,
Document, Document_version, Document_representation, Organization, Approval, Classification_system,
Complex_product, Item_instance, Document_type property, General _classification, Physical_instance, Product_class,

Property, Specification or Specification _category objects.

Parameters

¢ none
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Query

I

Alias_identification_query

alias_identification_gquery :
Alias _identification query

alias_identification _location path :
Location path

+first_step$

alias identification step : Location step
+ role_name = "alias_identification"

Figure 123 - Definition, sample instance and equivalent Location_path instance of the Alias_identification_query
8.12.2 Alternative_solution_query

The Alternative _solution_query traverses information about the alternative solutions from Alternative_solution,
Product_component or Product_function objects.

Parameters

¢ none
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Query

Alternative_solution_query

alternative_solution _query :
Alternative_solution _query

alternative_solution location_path :
Location_path

+first_step $

inverse base element _step : Location step

+ role_name = "base_element"
+ role_declaring_type_name = "Alternative_solution"
+ inverse = TRUE

Figure 124 - Definition, sample instance and equivalent Location_path instance of the Alternative_solution_query
8.12.3 Application_context_query
The Application_context_query selects Application_context objects.

Parameters
» <<optional>> application_domain; String

» <<optional>> life_cycle stage: String
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Query

i

Application_context_query

<<optional>> + application_domain : String
<<optional>> + life_cycle_stage : String

If the attributes "application_domain" or

application_context_query : "life_cycle_stage" of an
Application_context_query Application_context_query instance are set, the

value of each attribute is mapped to the
attribute "attribute_value" of an
Attribute_predicate for the first_step of the
equivalent Location_path instance.

/

+ application_domain = "foo" T —
+ life_cycle_stage = "bar"

z

application_context_location_path : application_domain_predicate :
Location_path Attribute_predicate ‘
+ attribute_name = "application_domain"
+ attribute_value = "foo" ‘
+irst_step 7
application_context step : Location step |  +predicate ‘
+ role_name = "application_context"
. +predicate life_cycle stage predicate :

o —_— Attribute predicate

+ attribute_name = "life_cycle_stage"
+ attribute_value = "bar"

Figure 125 - Definition, sample instance and equivalent Location_path instance of the Application_context_query
8.12.4 Approval_query

The Approva_query traverses approval information from Activity _method, Specification_inclusion,
Specification_expression, Specification category, Specification, Product_structure relationship, Product_identification,
Product_class, Design_constraint, Physical_instance, Configuration, Manufacturing_configuration, Complex_product,
Class_structure relationship, Class_specification_association, Document, Class_inclusion_association,
Class_condition_association, Class_category_association, Document_version, Document_representation, Process plan,
Document_file, Item_version, Item_definition_relationship, Item, Design_discipline_item_definition,

Physical _assembly_relationship, Item_instance relationship, Item_instance, Item_definition_instance relationship,
Process_operation_occurrence, Proc-ess_operation_definition, Property value association, Property, Material and
Geometric_model aobjects.

Parameters

« <<optional>> level : String
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Query

P

Approval_query
<<optional>> + level : String

If the attribute "level” of the
Approval_query instance is set, the

approval_query : value of this attribute is mapped to
Approval_gquery the attribute "attribute_value" of an
+ level = "foo" . |Attribute_predicate for the first_step
of the equivalent Location_path
instance.

approval_location_path :
Location_path

+fird_step ﬁ

inverse_approval_ step : Location_step

level predicate :

+ role_name = "is_applied_to" i ;
- ; — - i Attribute_predicate
+ role_declaring_type_name = "Approval” rpredicate + attribute_name = "level"
+ inverse = TRUE X - B
+ attribute_value = "foo"
Q\\ +next_step

\g

is approved by dep : Location_step
+ role_name = "is_approved_by"

+next_step

scope_step :
Location_step
+ role_name = "scope"

Fnext_step

planned_date_step : Location_step
+ role_name = "planned_date"

+next_step
‘
‘

actual date step : Location_step
+ role_name = "actual_date"

Figure 126 - Definition, sample instance and equivalent Location_path instance of the Approval_query

8.12.5 Approval_relationship_query

The Approval_relationship_query traverses related Approval objects from Approval objects.

Parameters

» <<optional>> relation_type : String
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Query

1

Approval_relationship_query
<<optional>> + relation_type : String

If the attribute "relation_type" of the AN
Approval_relationship_query instance is

approval_relationship_guery : set, the value of this attribute is mapped
Approval_relationship_query ~ |tothe attribute "attribute_value" of an
+ relation_type = "fo0" Attribute_predicate for the first_step of
the equivalent Location_path instance.

relations hip_location_path : ‘
Location_path ‘

+first_step $ \

relation_type predicate : Attribute predicate

approval_relationship_step : +predicate
Location_step K> ~ |+ attribute_name = "relation_type"

+ attribute_value = "foo"

Figure 127 - Definition, sample instance and equivalent Location_path instance of the Approval_relationship_query
8.12.6 Assembly_structure_query
The Assembly_structure_query traverses the assembly structure from Assem-bly_definition objects.

Parameters

» <<optional>> maximum_recursion_number : Integerlimits the recursion level of the query.
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Definition, sample instance and equivalent Location_path instance of the Assembly_structure_query

%

Assembly_structure_query

assembly_structure_query :
Assembly stmucture gquery

+ maximum_recursion_number = 4711

—_|Ifthe attribute "maximum _recursion_number"
of the Assembly_structure_gquery instance is
set, the value of this attribute is mapped to the
homonymous attribute of the equialent

—— ~| Location_path instance.

assembly_structure_location_path :
Location _path
+ maximum_recursion_number = 4711

+first_step$

assembly_component relationship_step : Location_step
+ role_name = "item_definition_instance_relationship"

+next_step $ +predicate
assembly_component_relationship_predicate :

Type_predicate
+ type_name = "Assembly_component_relationship"

related step : Location_step
+ role_name = "related"

+next_step$

inverse_design_discipline_item_definition_step : Location_step
+ role_name = "item_instance"
+ role_declaring_type_name = "Design_discipline_item_definition"
+ inverse = TRUE

8.12.7 Associated_date_time_query

The Associated date time _query traverses date and time information from Activity, Activity element,
Activity_method_assignment, Approval_status, Class_category association, Class_condition_association, Classifica-
tion_system, Design_discipline_item_definition, Document, Document_file, Document_representation,
Document_version, General _classification, Item, Item_definition_instance relationship, Item_instance, Item_version,
Item_version_relationship, Person_in_organization, Product_class, Prod-uct_identification, Process plan,
Process_operation_occurrence, Material, Physical_instance, Physical_assembly_relationship, Prod-
uct_structure_relationship, Complex_product, Process_operation_definition, Process operation_resource_assignment,
Gen-eral_organizational _data sub_select, Class_inclusion_association, Class_specification_association,
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Complex_product_relationship, Configura-tion, Design_constraint, Item_instance relationship, Physi-
cal_instance test_result, Manufacturing_configuration, Geometric_model, Event_reference and
Item_definition_relationship objects.

Parameters

» <<optional>>role: String

Query

7

Associated_date_time_query
<<optional>> + role : String

If the attribute "role" of the

associated date time query : Associated_date_time_query instance is set,
Associated date time query the value of this attribute is mapped to the
attribute "attribute_value" of an
Attribute_predicate for the first_step of the
equivalent Location_path instance.

+ role = "foo"

associated date time location path ‘
: Location path ‘

+first_step ¢ ‘

- - - - |
inverse_date time _assignment_step : Location_step - ;
role_predicate :

+ role_name = "is_applied_to" . . +predicate Attribute predicate
+ role_declaring_type_name = "Date_time_assignment" =l attribute name = "role"

+ = .
Lot AT S + attribute_value = "foo"

Figure 128 - Definition, sample instance and equivalent Location_path instance of the Associated_date_time_query
8.12.8 Associated_document_query

The Associated document_query traverses all associated documents from Approval, Class_structure relationship,
Classification_system, Complex_product, De-scriptive_specification, Design_constraint_relationship, De-
sign_discipline_item_definition, General_classification, Item, Item_definition_instance relation_ship,
Item_definition_relationship, Item_instance, Item_instance _relationship, Item_shape, De-sign_discipline_item_definition,
Material, Organization, Person, Physi-cal_assembly_relationship, Physical_instance, Physi-cal_instance test_result,
Process_operation_occurance, Process_plan, Prod-uct_class, Product_identification, Product_structure_relationship, Prop-
erty, Shape_element, Shape element_relationship, Specification, Work_request or Work_order objects.

Parameters

» <<optional>> role: String
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Associated_document_query
<<optional>> + role : String

If the attribute "role" of the AN
Associated_document_query instance is
associated_document_gquery : set, the value of this attribute is mapped to
Associated document guery ~|the attribute "attribute_value" of an
+ role = "foo" Attribute_predicate for the first_step of the
equivalent Location_path instance.

associated_document_location_path
: Location_path

+first_step \L ‘
document_assignment_step : Location_step role_predicate : Attribute predicate

+ role_name = "document_assignment predlcate: + attribute_name = "role
~ |+ attribute_value = "foo"

Figure 129 - Definition, sample instance and equivalent Location_path instance of the Associated_document_query
8.12.9 Associated_file_query

The Associated file query traverses the externa files and its properties from Docu-ment_representation objects.

The properties are Document_size_property, Document_format_property, Docu-ment_content_property,
Document_file id_and location and Docu-ment_type property.

Parameters

¢ none
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Associated_file_query

associated_file_query :
Associated file_query

associated_file_location_path : size_property_step : Location_step
Location_path

+ role_name = "size"

+next_step
+first_step |,
file step : / external_location_property step : Location_step
Location_step +next_step + role_name = "extemal_id_and_location"

+ role_name = "file"

A
+next_step \+next_step tnext_step
file_format property step : file_content property step : file_type property step : Location_step
Location step Location step + role_name = "document_file_type"
+ role_name = "file_format" + role_name = "content"

Figure 130 - Definition, sample instance and equivalent Location_path instance of the Associ-ated_file_query
8.12.10 Associated_organization_query

The Associated _organization_query is similar to the Associated document_query. It traverses all associated Organization
objects. It is also possible to restrict the result by giv-ing a specific role of the queried Person_organization_assignment,

as the role attribute of this object consists of predefined strings.

Parameters

« <<optional>>role: String
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Associated_organization_query
<<optional>> + role : String

associated organization query :
Associated _organization query

+ role = "foo"

associated organization_location path
: Location path

+first_step i

inverse associated organization step : Location step

+ role_name = "is_applied_to"
+ role_declaring_type_name = "Person_organization_assignment”
+ inverse = TRUE

I the attribute "role" of the
Associated_organization_query instance is
set, the value of this attribute is mapped to
the attribute "attribute_value" of an
Attribute_predicate for the first_step of the
equivalent Location_path instance.

+predicate
——

role predicate : Attribute predicate

+ attribute_name = "role"
+ attribute_value = "foo"

Figure 131 - Definition, sample instance and equivalent Location_path instance of the Associated_organization_query

8.12.11 Associated_property_query

The Associated property _query traverses the associated Property value objects from Design_discipline_item_definition,
Document_file, Document_representation, Item_definition_instance_relationship, Item_instance, Product_class, Prod-
uct_identification, Product_structure relationship, Complex_product, De-sign_constraint, Item_instance_relationship,
Item_shape, Shape element, Shape element_relationship, Item_instance relationship, Activity, Activ-
ity_method_assignment, Process_plan, Process operation_occurrence, Proc-ess_operation_resource_assignment and

Process_operation_definition objects.

Parameters

» <<optional>> value_name: String
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Associated_property_query
<<optional>> + \alue_name : String

associated property query :
Associated property _query.
+ value_name = "foo"

N

associated property location path : \
Location_path

AN
+first_step 3 \

inverse property value association step : Location ste| \
+ role_name = "described_element"”
+ role_declaring_type_name = "Property_value_association" \

+ inverse = TRUE

N

. fﬁ If the attribute "value_name" of the
+predicate Associated_property_query instance is set,
property value representation predicate : Relationship predicate the, it is mapped to an Predicate of the
+ role_name = "property_value_association” first_step of the equivalent Location_path
+ role_declaring_type_name = "Property_value_representation" _ |instance. This Predicate consists of
+ inverse = TRUE connected Relationship_predicates and an
Attribute_predicate. The value of the attribute
"value_name" is mapped to the attribute
_— attribute_value" of this Attribute_predicate.
+predicate /
property value predicate : Relationship predicate
+ role_name = "property_\alue_representation” /
+ role_declaring_type_name = "property_value"
+ inerse = TRUE /

/
/
+predicate /

value name predicate : Attribute predicate

+ attribute_name = "value_name"
+ attribute_type = "foo"

Figure 132 - Definition, sample instance and equivalent Location_path instance of the Associated_property_query
8.12.12 Class_structure_query
The Class_structure_query traverses Class_structure_relationship objects from Product_class objects.

Parameters

» <<optional>> relation_type : String
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Class_structure_query
+ relation_type : String

If the attribute "relation_type" of the
Class_structure_query instance is set,

class_structure_query : . - -
Class structure que the \mlu_e of this a_lttrlbute is mapped to

+ relation o= "foo" — —— —— —— the attribute "attribute_value" of an
_type = Attribute_predicate for the first_step of

the equivalent Location_path instance.

class_structure_location_path :
Location_path

+first_step

relation_type predicate : Attribute_predicate

+ attribute_name = "relation_type"
+ attribute_value = "foo"

class_structure_step : Location_step
+ role_name = "class_structure_relationship”

+predicate

Figure 133 - Definition, sample instance and equivalent Location_path instance of the Class_structure_query

8.12.13 Complex_product_query

The Complex_product_query selects Complex_product objects by itsid and version_id atrtributes.

Parameters
» <<optional>>id: String
» <<optional>>id_scope: String

» <<optional>> version _id : String
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Complex_product_query

<<optional>> + id : String
<<optional>> + id_scope : String

<<optional>> + version_id : String

complex_product _query :
Complex_product_query

+ id = "foo"
+id_scope = "4711"
+ version_id = "bar"

If the attribute "id" of the
Complex_product_query instance is
set, it is mapped to an
Attribute_predicate of the first_step of
the explicit_item_query.

If the attribute "version_id" is set, it is
mapped an Attribute_predicate of the
first_step of the equivalent
Location_path instance.

/

/

version_id

predicate :

complex_product_location_path :

Attribute

Location_path

+first_step \L/

complex_product_location_step :

+ attribute_name = "version_id"
+ attribute_value = "bar"

+predicate

predic ate ‘
\

id_predicate : Identifier _predicate

Location_step

+predicate

+ role_name = "complex_product"

+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

Figure 134 - Definition, sample instance and equivalent Location_path instance of the Complex_product_query

8.12.14 Configuration_query

The Configuration_query traverses configuration information from Item_instance, Process _operation_occurance,

Process_plan, Product_function, Prod-uct_component or Alternative_solution objects.

Parameters

» <<optional>> configuration_type : String

» <<optional>> inheritance type: String
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Configuration_query

<<optional>> + configuration_type : String
<<optional>> + inheritance_type : String

If one the attributes "configuration_type" or
"inheritance_type" of the Configuration_query

%ﬁ%m—q% instance is set, thg value of gach attribute is
=onhguralion query mapped to the attribute "attribute_value" of
v FonﬁQUfation_type = "foo” " " lan Attribute_predicate for the first_step of
+ inheritance_type = "bar" the equivalent Location_path instance.

/

configuration_location_path : configuration_type predicate :
Location path Attribute predicate

+ attribute_value = "foo"

+ attribute_name = "configuration_type" ‘

+first_step +predicate
! >
configuration_step : Location_step ‘
+ =" ion" - ) "
BE FEmE =" Eem EIE e ~ +oredicate inheritance_type_predicate :
7’"’””*‘w—f—‘l,,,‘un Attribute_predicate
+ attribute_name = "inheritance_type"

+ atttribute_value = "bar"

Figure 135 - Definition, sample instance and equivalent Location_path instance of the Configuration_query
8.12.15 Design_discipline_item_definition_query

The Design_discipline_item_definition_query traverses Design_discipline_item_definition objects from Item_version
objects.

Parameters
e <<optiona>>id: String

e <<optiona>> application_domain : String
traverse only Design_discipline item_definition objects which relates viatheir
initial_context association to an Application_context object with an applica-tion_domain
attribute of the given value

e <<optiona>> life_cycle stage: String
traverse only Design_discipline_item_definition objects which relates via their
initial_context association to an Application_context object with an life_cycle stage
attribute of the given value
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Design_discipline_item_definition_query
<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + application_domain : String
<<optional>> + life_cycle_stage : String

If the attribute "id" of the Design_discipline_definition_query

design_discipline_item_definition_gquery : instance is set, it is mapped to an Attribute_predicate of
Design_discipline_item_definition_query the first_step of the equivalent Location_path instance.

If the attributes "application_domain" and/or

— —|"life_cycle_stage" are set, they are mapped to
Attribute_predicates of a Relationship_predicate of the
first_step of the equivalent Location_path instance.

+ id = "foo"
+ id_scope ="4711"  —
+ application_domain = "mechanical design"
+ life_cycle_stage = "design"

id_predicate : Identifier_predicate / ‘
design_discipline_item_definition_location + identifier_name = "id"
path : Location_path + identifier_value = "foo" /
+ identifier_scope = "4711"

+predicate / ‘
+first_step _ /

design_discipline_definition_step : Location_step - - ‘
+ role_name = "design_discipline_item_definition" “@—C\M‘e—w
Attribute_predicate
+ attribute_name = "life_cycle_stage" ‘
+ attribute_value = "bar"

+predicate L +predicate ‘
initial_context_predicate : application_domain_predicate :
Relationship_predicate +predicate Attribute_predicate

=+ attribute_name = "application_domain”

+ role_name = "initial_context"
+ attribute_value = "foo"

Figure 136 - Definition, sample instance and equivalent Location_path instance of the
Design_discipline_item_definition_query

8.12.16 Document_classification_query
The Document_classification_cuery traverses the Spe-cific_document_classification objects from Document objects.

Parameters

¢ none
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Document_classification_query
<<optional>> + classification_name : String

document classification query :
Document classification _guery
+ classification_name = "foo"

document classification location path
: Location path

+first_step ﬁ

inverse_document classification_step : Location step

+ role_name = "associated_document"
+ role_declaring_type_name = "Specific_document_classification"
+ inverse = TRUE

+predicate
——

If the attribute “"classification_name" of
the Document_classification_query
instance is set, the value of this
attribute is mapped to the attribute

~ | "attribute_value" of an

Attribute_predicate for the first_step of
the equivalent Location_path instance.

classification_name predicate :
Attribute predicate

+ attribute_name = "classification_name"
+ attribute_value = "foo"

Figure 137 - Definition, sample instance and equivalent Location_path instance of the Document_classification_query

8.12.17 Document_property_query

The Document_property _query traverses the document properties from Docu-ment_representation objects.

These properties are Document_size property, Document_format_property, Docu-ment_content_property, and
Document_file id_and location.

Parameters

348
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Document_property_query

document_property_query :
Document_property_query

document_property location :
Location path

+first_step i

content_property_step :
Location step +next step

document representation_step : Location step

+ role_name = “"content"

+ role_name = "document_representation”

+next_step

location property step : Location step
+ role_name = "common_location"

+next_step $

+next_step

size property step :
Location step
+ role_name = "size"

+next_step $

+next_step

format property step : Location step

+ role_name = "representation_format"

A\ *tnext_step

file location step : Location_step
+ role_name = "external_file_id_and_location"

+ role_name = "file_size"

page count step : Location step

file_size step : Location_step

+ role_name = "page_count"

Figure 138 - Definition, sample instance and equivalent Location_path instance of the Document_property_query

8.12.18 Document_query

The Document_query selects Document objects.

Parameters
» <<optional>> document_id : String
+ <<optiona>> name: String

» <<optional>> name_language : Language
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Document_query
<<optional>> + document_id : String
<<optional>> + document_id_scope : String
<<optional>> + name : String
<<optional>> + name_language : Language

If the attribute "document_id" of the AN
document gquery : Document_query Document_query is set, it is mapped to an
+ document id = "foo" Attribute_predicate of the first_step of the
+ dOCUmenI:id_SCOpe ="4711" equivalent Location_path instance.
+ name = "bar" —— —— —|lfthe attributes "name" and/or
+ name_language = "en-US" "name_language" are set, they are mapped to
a String_select_predicate of the first_step of
equivalent Location_path instance.

/

name_predicate : ‘

document_location_path
Location_path

String_select predicate

+ string_name = "name"
+ string_value = "bar"
+ string_language = "en-US"

+predicate
+first_ste
-Step document_id_predicate :
document step : Location_step dentifier predicate
+ role_name = "document” +pred|catez + identifier_name = "document_id"

+ identifier_value = "foo"
+ identifier_scope = "4711"

Figure 139 - Definition, sample instance and equivalent Location_path instance of the Document_query
8.12.19 Document_representation_query
The Document_representation_query traverses Document_representation objects from Document_version objects.

Parameters

e <<optional>>id: String
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Document_representation_query

<<optional>> + id : String
<<optional>> + id_scope : String

If the attribute "id" of the

document_representation_query : Document_representation_query instance is
Document_representation _gquery set, the value of this attribute is mapped to
+id = "foo" - — _Ithe attribute "attribute_value" of an

Attribute_predicate for the first_step of the
equivalent Location_path instance.

document_representation_location_pat ‘
h : Location path ‘

+first_step $ ‘

: : : id_predicate : Identifier_predicate
document_representation_step : Location_step - : :
+predicate|+ identifer_name = "id"

= —n - _ |
role_name = "document_representation >|+ identifer \alue = "foo"
+ identifier_scope ="4711"

+ id_scope = "4711"

Figure 140 - Definition, sample instance and equivalent Location_path instance of the
Document_representation_query

8.12.20 Document_structure_query
The Document_structure_query traverses the subdocuments from documents.

Parameters

e <<optional>> maximum_recursion_number : Positive integer
limitsthe recursion level of the query.

e <<optiona>>relation type: String
the specific type of the relations which form the structure
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Document_structure_query

<<optional>> + relation_type : String

document_structure query :
Document_structure_query

+ relation_type = "foo"
+ maximum_recursion_number = 4711

If the attribute "maximum_recursion_number"
of the Document_structure_query instance is
set, the value of this attribute is mapped to the
homonymous attribute of the equivalent
Location_path instance.

document_structure_location_path :
Location path

+ maximum_recursion_number = 4711

+first_step $

document_structure_step : Location_step

+ role_name = "document_structure"

+next_step i

related step : Location_step

+ role_name = "related"

If the attribute "relation_type" of the
Document_structure_query instance is set,
the value of this attribute is mapped to the

attribute "attribute_value" of an
Attribute_predicate for the first_step of the
equivalent Location_path instance.

+predicate

relation_type predicate :
Attribute predicate

————|

+ attribute_name = "relation_type"
+ attribute_value = "foo"

Figure 141 - Definition, sample instance and equivalent Location_path instance of the Document_structure_query

8.12.21 Document_version_query

The Document_version_query traverses Document_version objects of Document objects.

352

PLM Adopted Specification



Parameters

e <<optional>>id: String

Query

?

Effectivity_assignment_query
<<optional>> + role

ff the attribute "role" of the
Effectivity_assignment_query instanceis

effectivity assignment query : set, the value of this attribute is mapped
Effectivity _assignment_guery ___|to the attribute "attribute \alue" of an
+ role = "foo" Attribute_predicate for the first_step of
the equialent Location_path instance.

effectivity _assignment_location_path : ‘
Location_path

+first_step i ‘

inverse_effectivity assignment_step : Location_step

+ role_name = "effective_element" ) roe_predicate : Attribute_predicate
+ role_declaring_type_name = "Effectivity_assignment" +predicate | attribute_name = "role”

+ inverse = TRUE + attribute_value = "foo"

{

+next_step \/
inverse_design_discipline_item_definition_step : Location_step
+ role_name = "item_instance"
+ role_declaring_type_name = "Design_discipline_item_definition"
+ inverse = TRUE

Figure 142 - Definition, sample instance and equivalent Location_path instance of the Document_version_query
8.12.22 Effectivity_assignment_query

The Effectivity_assignment_query traverses effectivity information from Item, Item_version, Product_identification,
Item_instance, Material, Specifica-tion, Specification_category, Specification_inclusion, Specifica-tion_expression,
Product_class, Design_constraint, Class _inclusion_association, Class_category association,,
Class_specification_association, Class _condition_association, Geomet-ric_model, Document_file, Document,
Classification_system, Prod-uct_structure_relationship, Document_version, Configuration,

Item_definition_instance relationship, Item_definition_relationship, Item_instance_relationship, Complex_product,
Property_value association, Property, Class_structure _relationship, Complex_product_relationship, Docu-
ment_representation, Process_operation_definition, Proc-ess_operation_definition_relationship, Process plan, Proc-
ess_operation_occurrence, Process_operation_resource_assignment, and Proc-ess_operation_occurrence_relationship.
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»  <<optiona>>role: String

Query

T

Effectivity_assignment_query
<<optional>> + role

If the attribute "role" of the
Effectivity_assignment_query instance is

effectivity_assignment_query : set, the value of this attribute is mapped
Effectivity_assignment_guery ~__ |tothe attribute "attribute_value" of an
+ role = "foo" Attribute_predicate for the first_step of
the equivalent Location_path instance.

effectivity assignment_location_path :
Location path

+first_step i

inverse_effectivity_assignment_step : Location_step

+ role_name = "effective_element" .
+ role_declaring_type_name = "Effectivity_assignment" +pred|catze + attribute_name = "role"
+ inverse = TRUE + attribute_value = "foo"

+next_step ﬁ

inverse_design_discipline_item_definition_step : Location_step
+ role_name = "item_instance"
+ role_declaring_type_name = "Design_discipline_item_definition"
+ inverse = TRUE

role_predicate : Attribute predicate

Figure 143 - Definition, sample instance and equivalent Location_path instance of the Effectivity_assignment_query
8.12.23 Effectivity_query
The Effectivity_query traverses detail information from selected Effectivity objects.

Parameters
e <<optiona>>id: String
e <<optiona>>version id: String

e <<optiona>> effectivity context : String
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Effectivity_query

<<optional>> + id : String

<<optional>> + id_scope : String
<<optional>> + \ersion_id : String
<<optional>> + effectivity_context

: String

effectivity query : Effectivity query

+ id = "foo"

+ id_scope = "4711"

+ version_id = "bar"

+ effectivity_context = "foobar"

If one the attributes "id", "version_id" or

"effectivity_context" of the Effectivity_query
instance is set, the \alue of each attribute is
mapped to the attribute "attribute_value" of
an Attribute_predicate for the first_step of

the equivalent Location_path instance.

id_predicate : Identifier predicate

+ identifier_name = "id"
+ identifier_\alue = "fo0"
+ identifier_scope ="4711"

/
/

effectivity location path :

Location_path

+first_step J/

effectivity step : Location_step
+ role_name = "effectivity"

+predicate

/

version_id_predicate :
Attribute predicate

+predicate :
+ attribute_value

+ attribute_name = "version_id"

= "par"

|
|
|
|
|

K>
— .
I +predicate effectivity context predicate :
? = Attribute predicate
+ attribute_name = "effectivity_context"
\ + attribute_value = "foobar"
+next_step \ +next_step
period step : end definition_step : Location step +next_step

Location_step
+ role_name = "period"

\
\

+ role_name = "end_definition"

+next_step&/

concerned_organization step: Location_step

+ role_name = "concerned_organization"

Figure 144 - Definition, sample instance and equivalent Location_path instance of the Effectivity_query

8.12.24 ltem_classification_query

The Item_classification_query traverses the Specific_item_classification objects from Item objects.

Parameters

. none
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+ role_name = "start_definition"
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ltem_classffication_query

<<optional>> + classification_name : String

item_classification _query :
ltem classification query
+ classification_name = "foo"

item_classification_location_path :
Location_path

+first_step fﬁ

If the attribute "classification_name" of
the Item_classification_query instance
is set, the \alue of this attribute is

mapped to the attribute "attribute_value"

of an Attribute_predicate for the
first_step of the equivalent
Location_path instance.

inverse_item_classification_step : Location_step

+ role_name = "associated_item"
+ role_declaring_type_name = "Specific_item_classification"
+ inverse = TRUE

classification_name_predicate : Attribute_predicate

+predicate

+ attribute_name = "classification_name"
+ attribute_value = "foo"

Figure 145 - Definition, sample instance and equivalent Location_path instance of the ltem_classification_query

8.12.25 Item_query
The Item_query selects Item objects.

Parameters
e <<optiona>>id: String
*  <<optional>> name: String

e <<optional>> name_language : Language
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7

Iltem_query
<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + name : String
<<optional>> + name_language : Language

If the attribute "id" of the tem_query instance
is set, it is mapped to an Attribute_predicate of
the first_step of the explicit_item_query.

If the attributes "name" and/or
"name_language" are set, they are mapped to
String_select_predicates of the first_step of the
equivalent Location_path instance.

item query : ltem query
+ id = "foo"
+ id_scope ="4711"
+ name = "bar" — — -
+ name_language = "en-US"

name predicate :
String_select predicate

+ string_name = "name"

item location path : :
+ string_value = "bar" ‘

Location path

+ string_language = "en-US"

) 7+predicate
+first_step

item step :
Location step
+ role_name = "item"

id_predicate : Identifier predicate
+predicate |+ identifier_name = "id"

+ identifier_value = "foo"

+ identifier_scope = "4711"

Figure 146 - Definition, sample instance and equivalent Location_path instance of the Item_query

8.12.26 ltem_relationship_query

The Item_relationship_query traverses Item_version_relationship objects from Item_version objects.

Parameters

e <<optiona>>relation type: Stringthe relation_type attribute of the queried relationships
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Item_relationship_query
<<optional>> + relation_type : String

item relationship query :
ltem_relationship query

+ relation_type = "foo"

item relationship location path :
Location path

+first_step \L

item relationship step : Location step

+ role_name = "item_\ersion_relationship"

If the attribute "relation_type" of the
tem_relations hip_query instance is set, the
value of this attribute is mapped to the
attribute "attribute_value" of an
Attribute_predicate for the first_step of the
equivalent Location_path instance.

relation type predicate : Attribute predicate

+predicate
%

+ attribute_name = "relation_type"
+ attribute_value = "foo"

Figure 147 - Definition, sample instance and equivalent Location_path instance of the Iltem_relationship_query

8.12.27 Item_use_query

The Item_use_query traverses those assemblies from De-sign_discipline item_definition objects where the
Design_discipline_item_definition objects are used as components.

Parameters

e <<optional>> maximum_recursion_number : Positive integer
limits the recursion level of the query.
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7

ltem_use_query

item_use query : ltem use query If the attribute
+ maximum_recursion_number = 4711 "maximum_recursion_number" of
the Item_use_query instance is
set, the value of this attribute is
mapped to the homonymous
_ — | attribute of the equivalent
Location_path instance.

item use location path : Location path |
+ maximum_recursion_number = 4711

+first_step 3

item instance step : Location step
+ role_name = "item_instance"

+next_step $

inverse_assembly component relationship step : Location step
+ role_name = "related"
+ role_declaring_type_name = "Assembly_component_relationship"
+ inverse = TRUE

+next_step ¢
inverse_item_definition_instance relationship step : Location step

+ role_name = "item_definition_instance_relationship"
+ role_declaring_type_name = "Design_discipline_item_definition"
+ inverse = TRUE

Figure 148 - Definition, sample instance and equivalent Location_path instance of the Item_use_query
8.12.28 ltem_version_query
The Item_version_query traverses Item_version objects from Item objects.

Parameters

*  <<optiona>>id: String
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Query

i

ltem_version_query
<<optional>> + id : String
<<optional>> + id_scope : String

If the attribute "id" of the AN
Iltem_version_query instanced is set,
the value of this attribute is mapped
+id= "foo" R b (¢ tr_le attribute_ "attribute_vglue“ of an
+id_scope = "4711" Attribute_predicate for the first_step

— equivalent Location_path instance.

item_version_query :
ltem_version _query

item_version location path :
Location path

+first_step $ |
e L e . |d. predlcate: Id.ent|ﬁer predicate
+predicate |+ identifier_name = "id"

+ =" ion" . o
role_name = "item_version -+ identifier_value = "foo"
+ identifier_scope = "4711"

Figure 149 - Definition, sample instance and equivalent Location_path instance of the Item_version_query
8.12.29 Object_by_uid_query
The Object_by uid_query selects an object by its uid.

Parameters
e uid:UID
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Query

1

Object_by_uid_query
+ uid: UID

The value of the attribute "uid" of the
object by uid query : Object_by__uid_query instance is mapped
to the attribute "attribute_value" of an
— | Attribute_predicate for the first_step of the
equivalent Location_path instance.

Object by uid guery
+ uid = "foo"

Location path

object_by uid location path : ‘

+first_step i - ‘
uid predicate :
all objects step : +predicate Attribute_predicate
Location_step ———————— + attribute_name = "uid"
+ attribute_value = "foo"

Figure 150 - Definition, sample instance and equivalent Location_path instance of the Object_by_uid_query
8.12.30 Objects_by_uids_query

The Objects by uids query selects a set of objects by its uids.

Parameters
e uids: UID[1.%]
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Query

i

Objects_by_uids_query
+ uids : UID[1..%]

implicit_objects by uids_query :
Objects by uids_query

+ uids = {"foo", "bar" }

objects by uids_location_path :
Location_path

All occurrences of the attribute "uids"
of the Objects_by uid_query instance
are mapped to alternative predicates of
the first_step of the equivalent
Location_path instance.

/

/
/
/

+first_step J/

all_objects step :
Location_step

+ attribute_name = "uid"
+ attribute_value = "foo"

+predicate

uidl predicate : Attribute predicate ‘

uid2_predicate : Attribute predicate

+predicate |
uids predicate :
Alternative _predicate
+predicate

+ attribute_name = "uid"
+ attribute_value = "bar"

Figure 151 - Definition, instance and equivalent explicit Location_path instance of the Objects_by_uids_query

8.12.31 Organization_query

The Organization_query traverses detail informations for selected Organization objects.

Parameters

362

<<optional>>id: String the id of the Organization for which the information is queried

<<optional>> organization_name : String

<<optional>> organization type : String
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Query

L

Organization_query
<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + organization_name : String
<<optional>> + organization_type : String

organization_query :_ If one of the attributes "id", "organization_name" or
Organization_query "organization_type" of the Organization_query
+ id = "foo" instance is set, the value of each attribute is mapped
+ id_scope ="4711" —— —— —— ——— — |to the attribute "attribute_value" of an
+ organization_name = "bar" Attribute_predicate for the first_step of the equivalent
+ organization_type = "foobar" Location_path instance.

= /

id_predicate : Identifier predicate
+ identifier_name = "id" /
organization_location path : + identifier_value = "foo"
Location_path + identifier_scope = "4711" /

organization_name_predicate :
+predicate Attribute predicate
————>{+ attribute_name = "organization_name"

+ attribute_value = "bar"
organization_type predicate :

\icate
Attribute predicate

+ attribute_name = "organization_type"
+ attribute_value = "foobar"

organization_step : Location_step
+ role_name = "organization"

+predicate /
+first_step ‘

+next_step +next_step +next_step
visitor_address_step : Location_step postal address : Location_step delivery_address_step : Location_step
+ role_name = "visitor_address" + role_name = "postal_address" + role_name = delivery_address"

Figure 152 - Definition, sample instance and equivalent Location_path instance of the Organization_query
8.12.32 Product_class_query

The Product_class_query selects Product_class objects.

Parameters
» <<optional>>id: String

« <<optional>> name : String
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» <<optional>> name_language : Language

Query

7

Product_class_query
<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + name : String
<<optional>> + name_language : Language

If the attribute "id" of the Product_class_query AN

product class query : instance is set, it is mapped to an
Product class query Attribute_predicate of the first_step of the
+ id = "foo" equivalent Location_path instance.
+id_scope = "4711" —— —— — Ifthe attributes "name" and/or "name_language"
+ name = "bar" are set, they are mapped to a
+ name_language = "en-US" String_select_predicate of the first_step of the
equivalent Location_path instance.

product class location path : String_select predicate
Location_path + stiing_name = "name"

+ string_value = "bar"
+ string_language = "en-US"

+first_step L /d' : ‘
~/+predicate

el clEes. SiEn f LeEaTIn G id predicate : Identifier predicate

name_predicate : ‘

+predicate |+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

+ role_name = "product_class"

Figure 153 - Definition, sample instance and equivalent Location_path instance of the Product_class_query
8.12.33 Product_structure_query
The Product_structure_query traverses Product_structure_relationship objects from Complex_product objects.

Parameters

» <<optional>> relation_type : String
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Query

\
\
\
\
|

Product_structure_query
<<optional>> + relation_type : String

If the attribute "relation_type" of the AN
Product_structure_query instance is

set, the value of this attribute is mapped
to the attribute "attribute _\alue" of an
—— —— —|Attribute_predicate for the first_step of
the equivalent Location_path instance.

product_structure guery :
Product _structure query

+ relation_type = "foo"

Location path

product_structure location path : ‘

+first_step $ ‘

product _structure location step : Location step relation_type predicate :
T - — +predicate Attribute_predicate
+ role_name = "product_structure_relationship

+ attribute_name = "relation_type"
+next_step $

+ attribute_value = "foo"
related step: Location step
+ role_name = "related"

Figure 154 - Definition, sample instance and equivalent Location_path instance of the Product_structure_query
8.12.34 Simple_property_value_query

The Simple_property_value query traverses Simple_property value objects from De-sign_discipline_item_definition,
Document_file, Document_representation, Item_definition_instance relationship, Item_instance, Product_class, Prod-
uct_identification, Product_structure_relationship, Complex_product, De-sign_constraint, Item_instance_relationship,
Item_shape, Shape element, Shape element_relationship, Item_instance relationship, Activity, Activ-
ity_method_assignment, Process_plan, Process _operation_occurrence, Proc-ess_operation_resource_assignment and
Process_operation_definition abjects.

Parameters

» <<optional>> value_name: String
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Query

Simple_property_value_query
<<optional>> + value_name : String

If the attribute "value_name" of the AN
simple_property_value_query
simple property value query : instance is set, the value of this
Simple property value query attribute is mapped to the attribute
7 "attribute_value" of an
Attribute_predicate for the first_step
of the equivalent Location_path
instance.

+ value_name = "foo"

simple_property_location_path : ‘
Location_path ‘

+ rst_step$ ‘

simple_property_location_step : e r_1ame pre@cate.
Location ste +predicate Attribute predicate

s " + attribute_name = "value_name"
+ role_name = "simple_property_value + attribute_type = "foo"

Figure 155 - Definition, sample instance and equivalent Location_path instance of the Simple_property_value_query
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9 Web services PSM

9.1 Overview

In the following sections a projection of the PIM into the platform specific model (PSM) with an execution infrastructure
given by XML is defined. The projection is done via an enrichment of the model by a customized UML profile for XML

Schema. This UML profile is given here for informal purposes.

9.2 UML Profile for XML Schema

To enrich the UML Informational PIM for XML Schema representation an UML profile is used. An UML profile has
three key items namely stereotypes, tagged value called properties and constraints.

9.2.1 UML Model

On the entire UML model level the stereotype << XSDschema >> is applied. It can have the following tagged values:

Table 22 - Stereotype <<XSDschema>>

Can be applied to UML model

Property Value Description

targetNamespace namespace URI The URI which uniquely identifies this schema's namespace.

elementFormDefault qualified Specifies whether elements are quali-fied or unqualified.
unqualified

attributeFormDefault qualified Specifies whether attributes are quali-fied or unqualified.
unqualified

version string value The version of this schema.

model Group al Specifies the content model used for generating complexType
sequence definitions.
choice
none
omitComplexType

global Element true Specifiesif global element declarations are created for complex
false types.

attributeMapping eement Specifies the mapping for UML attrib-utes.
atribute

roleMapping element Specifies the mapping for roles of UML associations.
attribute

anonymousRole true Specifiesif role names of UML attrib-utes are mapped to
false elements.

anonymousType true Specifiesif the types of UML attributes are mapped to elements.
false
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Table 22 - Stereotype <<XSDschema>>

typeContainment true Specifiesif types are contained instead of referencing them.
false

elementNamingMapping | firstLetterUpperCase Specifies the naming for elements.
firstLetterL owerCase
upperCamel Case
lowerCamel Case
omitElement

attributeNamingMapping | firstLetterUpperCase Specifies the naming for attributes.
firstLetterL owerCase
upperCamelCase
lowerCamelCase
omitAttribute

The four stereotypes X SDschema, X SDtranslatableString, X SDelement and X SDattribute form an hierarchy in that order.
The derived stereotypes need to redefine only those values of the named properties which require new values.

Example

Model "PLM services"
St ereot ype << XSDschema >>
target Nanespace = http://ww. ong. or g/ PLMSer vi ces1. 0/ XMLSchema

el enment Nam ngMappi ng
attri but eNani ngMappi ng

firstLetterUpperCase
firstLetterLowerCase

el ement For nDef aul t = qualified
attri but eFor nDef aul t = unqualified
version =1.0

nodel G oup = sequence

gl obal El enent = fal se

attri but eMappi ng = el enent

rol eMappi ng = el enent
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent = fal se

<xs:schema
targetNamespace="http://www.omg.org/PLMServices1.0/XMLSchema"
xmlns="http://www.omg.org/PLMServices1.0/XMLSchema"
xmins:xs="http://mww.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="1.0">

9.2.2 UML Package

On the UML package “Multi_language support” the stereotype << X SDtranslatableString >> is applied. It doesn't have
any tagged values.

XML provides an own mechanism to specify the language used in the contents and attribute values of any element in a
XML document, the predefined attribute xml:lang. Based on this a XML specific concept has been developed to map the
multi language support for string values of the PIM model.
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If the UML Interface “String_select” is used by any UML composition, the type “Translatable _string” is used in XML
instead. Therefore the predefined complex types “ Translatable string”, “Translation” and “Translations’ are introduced in
the XML schema.

Table 23 - Stereotype << XSDtranslatableString>>

Can be applied to UML package

Example

Package "Milti | anguage_support"
St ereotype << XSDtransl atabl eString >>

<xs:complexType name="ltem">
<xs:element name="Name" type="Translatable_string"/>
</xs:com plexType>

<xs:complexType name="Translatable_string">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="translations" type="xs:IDREF" use="optional"/>
<xs:annotation>
<xs:documentation>REFERENCE TO Translations</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute ref="xml:lang" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:.complexType name="Translation">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute ref="xml:lang" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:.complexType name="Translations">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Translation" type="Translation" maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The mapping of instance values from UML to XML is as follows:
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UML

XML

Default_language string

Trandatable string

Multi_language_string
.primary_language dependent_string
.String_with_language.contents

Trandatable string

Multi_language_string
.primary_language dependent_string
.String_with_language
Janguage_specification
.Language.language _code

Trandatable string /@xml:lang

Multi_language string
.primary_language dependent_string
.String_with_language
Janguage_specification
.Language.country_code

Trandatable string /@xml:lang

Multi_language_string
.additional_language dependent_string
.String_with_language.contents

Trandation

Multi_language_string
.additional_language dependent_string
.String_with_language
Janguage_specification
.Language.language _code

Trandation /@xml:lang

Multi_language_string
.additional_language dependent_string
.String_with_language
Janguage_specification
.Language.country_code

Trandation /@xml:lang

9.2.3 UML Classes

On each UML class the stereotype << XSDcomplexType >> is applied. It can have the following tagged values:

Table 24 - Stereotype <<XSDcomplexType>>

Can be applied to UML class

Property Value

Description

model Group all

sequence

choice
multiChoice
omitComplexType

Specifiesthe content model used for generating thiscomplexType
definition.
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Table 24 - Stereotype <<XSDcomplexType>>

firstL etterL owerCase
upperCamelCase
lowerCamelCase
omitElement

gl obal Element true Specifiesif aglobal element declaration is created for this
false complexType.

attributeMapping element Specifies the mapping for UML attributes within this
attribute complexType.

roleMapping element Specifies the mapping for roles of UML associations within this
attribute complexType.

anonymousRole true Specifiesif the role names of UML attributes are mapped to
false elements within this complex type.

anonymousType true Specifiesif the types of UML attributes are mapped to elements within
false this complex type.

typeContainment true Specifies if types are contained instead of referencing them within this
false complex type.

elementNamingMapping | firstLetterUpperCase Specifies the naming for elements within this complex type.

attributeNamingMapping

firstLetterUpperCase
firstLetterL owerCase
upperCamelCase
lowerCamelCase
omitAttribute

Specifies the naming for attributes within this complex type.

Each of the above named properties shall apply to all UML classes, attributes, associations and compositions which do
not have an own stereotype overwriting these values.

Generalization

Only single inheritance is treated by the UML to XML Schema mapping. This is sufficient since the PIM UML model
does not contain any multiple inheritance. Each subclass will be a complexType with complexContent and extension
base="superclass’. Abstract classes are mapped to complex types which are abstract.

Example

Cl ass "PLM cont ai ner'

St ereot ype << XSDcomnpl exType >>

nodel G- oup
gl obal El enent

= mul ti Choi ce
= true

<xs:element name="PLM_container" type="PLM_container"/>

<xs:complexType name="PLM_container">

<xs:choice minOccurs="0" maxOccurs="unbounded">

</xs:choice>
</xs:complexType>
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9.2.4 UML Interfaces

UML interfaces are not treated by the UML to XML Schema mapping since the interfaces are only referenced by other
classes. These references are mapped to XML schema references of type IDREF and IDREFS, which point to the
underlying types of an interface.

9.2.5 UML Attributes, Associations and Compositions

On each UML attribute, association and composition the stereotypes << XSDelement >> or << XSDattribute >> are

applied. They can have the following tagged values:

Table 25 - Stereotype <<XSDelement>>

Can be applied to UML attribute,
UML association,
UML compoasition
Property Value Description
position integer value Causesthe elementsto be ordered within a sequence model group
of the containing complexType.
anonymousRole truefalse Specifiesif the role name of an UML attribute is mapped to an
element.
anonymousType truefalse Specifiesif the type of an UML attributeis mapped to an element.
typeContainment truefalse Specifiesif the typeis contained instead of referencing it.

elementNamingM apping

firstLetterUpperCase
firstL etterL owerCase
upperCamelCase
lowerCamel Case
omitElement

Specifies the naming for this element.

Example

Attribute "relation type"

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

03

fal se
true
true

Conposition "description”

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposi ti on "change"

02

fal se
true
true

St er eot ype << XSDel enent >>
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posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

04

true
fal se
true

Associ ation "rel ated"

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

= 01

fal se
fal se
fal se

<xs:complexType name="Item_version_relationship">
<xs:complexContent>
<xs:.extension base="PLM_object">

<xs:sequence>
<xs:element name="Related" type="xs:IDREF">
<xs:annotation>

<xs:documentation>REFERENCE TO Item_version</xs:documentation>

</xs:annotation>
</xs:element>

<xs:element name="Description" type="Translatable_string" minOccurs="0"/>
<xs:element name="Relation_type" type="xs:string"/>
<xs:element name="Change" type="Change" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>

Table 26 - Stereotype <<XSDattribute>>

Can be applied to UML attribute, UML association, UML composition
Property Value Description
atributeType qualified name Specifies the type of the attribute.
use prohibited Specifies the use of the attribute.
optional
required
fixed
attributeNamingM apping firstLetterUpperCase Specifies the naming for this attribute.
firstLetterL owerCase
upperCamelCase
lowerCamel Case
omitAttribute
Example

Attribute "uid"

Stereotype << XSDattribute >>

attributeType
use

= xs:1D
= required

<xs:complexType name="PLM_object" abstract="true">
<xs:attribute name="uid" type="xs:ID" use="required"/>
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</xs:complexType>

Most of the UML attributes, associations and compositions are mapped to elements in the XML Schema and also a
position of these elements are needed if the modelGroup is a sequence. This is done by applying a position value to an
UML attribute, association or composition.

If the type of the UML attribute is a data type it is mapped to a corresponding primitive data type of the XML Schema

Definition:
UML datatype XSD primitive type
String Xs.string
Double xs.double
Boolean xs:boolean
Integer Xs:integer
uiD xs:1D

The multiplicity of an UML attribute, association or composition is mapped to the corresponding multiplicity in the XML
schema. For elements the values m nQccur s and maxQccur s are used, for attributes the value use.

9.3 PLM Services Web services WSDL

The Computational Viewpoint of the Web service PSM is defined in the Web Services Description Language (WSDL) 1.1.
The WSDL imports the XML Schema defined by the Informational Viewpoint. The Web service PSM contains definitions
of two ports: PLM_connection_factory and PLM_connection. Due to the fact that Web services can not transfer object
references as parameters or results of operations, the syntax and semantic of the operation get_connection() has changed
in comparison with the PIM. In the Web service PSM get_connection returns a PLM _session instance which contains a
Session_context and a Location element. The Session_context identifies a session and has to be added as a soap header
element to each operation request to a PLM_connection port for this session. The optional Location element overrides the
address element of the PLM_connection port in the WSDL. The PIM object types PLM_resource_adapter and
PLM_object_factory have no counterpart in the Web service PSM.
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: PLM connection factory

get_connection(PLM_property[0..*])

get_connection() retums S —
a PLM_session T
instance New created or
reused existing
PLM_connection
instance

Client uses Location D\
attribute from
PLM_session instance

to locate the L /
|

PLM_connection
instance

: PLM connection

uery(Que
Client adds the AN query(Q ry)
Session_context from

the PLM_session ~T| write(PLM_container, Boolean)
instance as SOAP

header to each
PLM_connection
request

o e |pse( )

!
| i

Destroyed or kept
for reuse

Figure 156 - Sequence diagram of a PLM session
9.3.1 Query Examples

9.3.1.1 Generic Queries Conformance Point Example

Query for al Item_version objects with id="bar' of Item objects with Name="foo'".

<Query xsi:type="Location_path">
<First_step>
<Role_name>item</Role_name>
<Predicate xsi:type="Attribute_predicate">
<Attribute_name>name</Attribute_name>
<Attribute_value>foo</Attribute_value>
</Predicate>
<Next_step>
<Role_name>item_version</Role_name>
<Predicate xsi:type="Attribute predicate">
<Attribute_name>id</Attribute_name>
<Attribute_value>bar</Attribute_value>
</Predicate>
</Next_step>
</First_step>
</Query>
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9.3.1.2 XPath Queries Conformance Point Example

Query for al Item_version objects of Item objects with id="foo'".

<Query xsi:type="X_path">
<Expression>//ltem[ld="foo]//ltem_version</Expression>
</Query>

9.3.1.3 PDTnet Queries Conformance Point Examples

Assembly_structure_query for all Design_discipline item_definition objects of Item_version objects with id='4711" of
Item objects with name="bar' and name language='en-US

<Query xsi:type="Item_query">
<Name>bar</Name>
<Name_language>en-US</Name_language>
<Next_query xsi:type="Item_version_query">
<ld>4711</Id>
<Next_query xsi_type="Design_discipline_item_definition">
<Next_query xsi:type="Assembly_structure_query"/>
</Next_query>
</Next_query>
</Query>

Assembly_structure_query for Design_discipline_item_definition with an initial_context with
application_domain="mechanical design' and life_cycle stage='design’' of all Item_version objects of Item objects with
id="foo'. The result is extended by associated Date_time, Organization and Property value objects.

<Query xsi:type="Item_query">
<ld>foo</Id>
<Next_query xsi:type="Item_version_query">
<Next_query xsi_type="Design_discipline_item_definition">
<Application_domain>mechanical design</Application_domain>
<Life_cycle_stage>mechanical design</Life_cycle_stage>
<Next_query xsi:type="Assembly_structure_query">
<Next_query xsi:type="Associated date time_query"/>
<Next_query xsi:type="Associated_organization_query"/>
<Next_query xsi:type="Associated_property_query"/>
</Next_query>
</Next_query>
</Next_query>
</Query>

Assembly_structure_query for the PLM_object with uid="assembly123' (which should be an Assembly_definition).
<Query xsi:type="Object_by uid_query">
<uid>assembly123</uid>

<Next_query xsi:type="Assembly_structure_query"/>
</Query>
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A PIM for Product Lifecycle Management
Services

A.1  PIM Equivalence Model

In this section the EXPRESS platform independent equivalence model is defined. This EXPRESS model is produced by
the EXPRESS-X mapping specification described in Chapter 7.4 and is equivalent to the ARM of the relevant subset of
1SO10303 AP214 [8]. It is listed here with no further explanation. For a documentation see the explanation to the
corresponding UML elements in Chapter 7.7.

A.1.1 Part Identification

ENTI TY application_context;
description : OPTIONAL string_sel ect;
application_domain : STRI NG
life cycle_stage : STRING

END_ENTI TY;

ENTITY item
id: STRING
nane : string_select;
description : OPTIONAL string_sel ect;
| NVERSE
associ ated version : SET[1:7?] OF itemversion FOR associated item
itemclassification : SET[1:?] OF specific_itemclassification FOR asso-
ciated item
END_ENTI TY;

ENTITY itemdefinition_relationship

ABSTRACT SUPERTYPE OF (
ONEOF(repl aced_definition_rel ati onshi p,geonetrical _relationship,tool _part_relationsh
i p, ake_fromrel ationship,general _itemdefinition_relationship) );

relating : design_discipline_ itemdefinition

related : design_discipline_ itemdefinition

END_ENTI TY;

ENTITY itemversion;

id: STRING

associated item: item

description : OPTIONAL string_sel ect;
| NVERSE

associ ated_product : SET [0:1] OF product_desi gn FOR design;
END_ENTI TY;

ENTITY itemversion_rel ationship;

relating : itemyversion;
related : itemversion;

PLM Adopted Specification 377



description : OPTIONAL string_sel ect;
relation_type : STRI NG
END_ENTI TY;

A.1.2 Part Structure

ENTI TY assenbl y_conponent rel ati onship

SUPERTYPE OF (next _hi gher_assenbly)

SUBTYPE OF (item definition_instance_relationship);

SELFR\item definition_instance_relationship.relating : assembly definition
pl acenent : OPTIONAL transfornmation_sel ect;

END_ENTI TY;

ENTI TY assenbly definition

SUBTYPE OF (design_discipline_itemdefinition);
assenbly type : OPTI ONAL STRI NG

END_ENTI TY;

ENTITY coll ected _item associ ation

SUBTYPE OF (itemdefinition_instance_relationship);

SELF\item definition_instance _relationship.relating : collec-tion_definition
END_ENTI TY;

ENTITY coll ection_definition

SUBTYPE OF (design_discipline_itemdefinition);

purpose : OPTIONAL string_sel ect;

| NVERSE

collected itens : SET [2:?] OF collected itemassociation FOR rel ating;
END_ENTI TY;

ENTI TY design_discipline_itemdefinition

nane : OPTIONAL string_sel ect;

id: STRING

associated_itemversion : itemyversion

addi ti onal _context : SET[0:?] OF application_context;
initial _context : application_context;

END_ENTI TY;

ENTITY general _itemdefinition_instance_relationship
SUBTYPE OF (itemdefinition_instance_relationship);
description : OPTIONAL string_select;
relation_type : STRING

END_ENTI TY;

ENTI TY general itemdefinition_relationship
SUBTYPE OF (itemdefinition_relationship);
relation_type : STRING
description : OPTIONAL string_sel ect;

END_ENTI TY;
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ENTI TY general _item.instance _rel ationship
SUBTYPE OF (item.instance_rel ationship);
relation_type : STRI NG
description : OPTIONAL string_sel ect;

END_ENTI TY;

ENTITY itemdefinition_instance rel ationship
ABSTRACT SUPERTYPE OF (

ONEOF(col | ected_item associ ati on, assenbly_conponent _rel ati onshi p, general _itemdefin

tion_instance_rel ationship));
related : item.instance;

relating : design_discipline_itemdefinition

END_ENTI TY;

ENTITY item.i nstance
ABSTRACT SUPERTYPE OF

(ONEOF(si ngl e_i nstance, quanti fi ed_i nstance, sel ected_i nstance, speci fi ed_i nstance));

description : OPTIONAL string_sel ect;

definition : instance_definition_select;
id: STRING
END_ENTI TY;

ENTITY item.instance_rel ationship
ABSTRACT SUPERTYPE OF (

ONEOF(repl aced_usage_rel ati onshi p, general _item.instance_rel ati onship) );

relating : item.instance
related : item.instance;
END_ENTI TY;

ENTI TY make_fromrel ati onship

SUBTYPE OF (itemdefinition_relationship);
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY next _hi gher _assenbly

SUBTYPE OF (assenbly_conponent _rel ati onshi p);

END_ENTI TY;

ENTI TY physi cal _assenbly_rel ati onshi p;
physi cal _conmponent : physical _i nstance;
physi cal _assenbly : physical _i nstance;
is realization of : item.instance;

END_ENTI TY;

ENTI TY quantified_i nstance
SUBTYPE OF (item.instance);
quantity : numerical _val ue;

END_ENTI TY;

ENTI TY repl aced_definition_rel ationship
SUBTYPE OF (itemdefinition_relationship);
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description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY repl aced_usage_rel ati onship
SUBTYPE OF (item.instance_rel ationship);

usage_context : instance_usage_context_sel ect;
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY sel ected_i nstance

SUBTYPE OF (item.i nstance);

sel ection_control : STRI NG

sel ected_quantity : value_with_unit;
END_ENTI TY;

ENTI TY si ngl e_i nstance
SUBTYPE OF (item.i nstance);
END_ENTI TY;

ENTI TY specified_i nstance
SUBTYPE OF (item.i nstance);

upper _usage : item.instance;

related _instance : item. nstance;
assenbly_context : assenbly_definition
END_ENTI TY;

ENTI TY tool part_rel ationship

SUBTYPE OF (itemdefinition_relationship);

pl acement : OPTIONAL transformation_sel ect;

used_t echnol ogy_description : OPTIONAL string_sel ect;
END_ENTI TY;

TYPE i nstance_definition_sel ect = SELECT (
design_discipline_itemdefinition

product _i dentification

);

END_TYPE

TYPE i nstance_usage_cont ext _sel ect = SELECT (
product _structure_rel ati onship,
itemdefinition_instance_relationship,

process_operation_i nput _or _out put

);

END_TYPE

TYPE item.informati on_sel ect = SELECT (
design_di scipline_itemdefinition
item.instance,
physi cal _i nst ance,

pr oduct _conponent

);
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END_TYPE

TYPE product _constituent_sel ect = SELECT (
item.instance,
product conponent,

product function

) ’
END_TYPE

A.1.3 Document and File Management

ENTI TY di gital _docunent

SUBTYPE OF (docunent _representation);
file : SET[0:?] OF digital _file;
END_ENTI TY;

ENTITY digital file

SUBTYPE OF (docunent file);

| NVERSE

associ at ed_nodel space : SET [0:1] OF external _nodel FOR is_defined_as;
END_ENTI TY;

ENTITY docunent;

description : OPTIONAL string_sel ect;

nane : string_select;

docunent id : STRING

| NVERSE

associ ated_version : SET[1:7?] OF docunent_version FOR associ-ated_docunent;
END_ENTI TY;

ENTI TY docunent _assi gnnent ;

assi gned_docunent : assigned_docunent _sel ect;
is_assigned to : docunented el enent _sel ect;
role : STRI NG

END_ENTI TY;

ENTI TY docunent _content _property;
detail | evel : OPTIONAL STRI NG
geonetry_type : OPTIONAL STRI NG
real _world_scale : OPTIONAL nunerical val ue;
| anguages : SET[0:?] OF | anguage;

END_ENTI TY;

ENTI TY docunent _creation_property;
creating system: STRI NG
operating_system: OPTI ONAL STRI NG
creating interface : OPTIONAL STRI NG

END_ENTI TY;

ENTI TY docunent _file
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ABSTRACT SUPERTYPE OF (ONEOF(digital file, hardcopy));

file_id : STRI NG

version_id : OPTIONAL STRI NG

docunent file type : OPTIONAL docunment type property;
external id and location : SET[0:?] OF external file_id and |ocation
size : OPTI ONAL docunent _size_property;

file format : OPTI ONAL docunent fornat_property;

content : OPTI ONAL docunent _content property;

creation : OPTI ONAL docunent _creation_property;

END_ENTI TY;

ENTI TY docunent _format _property;

data format : OPTI ONAL STRI NG
character_code : OPTI ONAL STRI NG

size _format : OPTIONAL rectangul ar_si ze;
END_ENTI TY;

ENTI TY docunent _| ocati on_property;
| ocation_nanme : STRI NG
END_ENTI TY;

ENTI TY docunent _representation

ABSTRACT SUPERTYPE OF ( ONEOF(physi cal _representation, digital _docunent));
description : OPTIONAL string_sel ect;

id: STRING

associ at ed_docunent _version : docunent_version

creation : OPTI ONAL docunent _creation_property;

conmon_| ocation : SET[0:?] OF docunent | ocation_property;
representation_format : OPTI ONAL docunent _format _property;
size : OPTI ONAL docunent _size_property;

content : OPTI ONAL docunent _content_property;
END_ENTI TY;

ENTI TY docunent _si ze_property;

file size : OPTIONAL value with unit;
page_count : OPTIONAL value with_unit;
END_ENTI TY;

ENTI TY docunent _structure;
relating : document _representation
rel ated : document _representation
description : OPTIONAL string_sel ect;
relation_type : STRI NG
END_ENTI TY;

ENTI TY docunent _type_property;

docunent _type_nanme : STRI NG

used_cl assification_system: OPTIONAL cl assification_system
END _ENTI TY;

ENTI TY docunent _version
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associ at ed_docunent : docunent;

id: STRI NG

description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY docunent _version_rel ati onshi p;
description : OPTIONAL string_sel ect;
relating : docunent _version
rel ated : docunent _version
relation_type : STRI NG

END_ENTI TY;

ENTITY external file_id and | ocation;

| ocation : docunent | ocation_property;
external id : OPTIONAL STRI NG
END_ENTI TY;

ENTI TY har dcopy
SUBTYPE OF (docunent _file);
END_ENTI TY;

ENTI TY physi cal _docunent

SUBTYPE OF (physical _representation);
conponent : SET [0:?] OF hardcopy;
END_ENTI TY;

ENTI TY physi cal _representation

ABSTRACT SUPERTYPE OF (physi cal _documnent)
SUBTYPE OF (document _representation);
END_ENTI TY;

ENTI TY naned_si ze

SUBTYPE OF (rectangul ar_size);

ref erenced_standard : OPTI ONAL cl assification_system
size : STRING

END_ENTI TY;

ENTI TY rectangul ar_si ze;

density : OPTIONAL value with_unit;
width : value with unit;

hei ght : value_with_unit;
END_ENTI TY;

TYPE assi gned_document _sel ect = SELECT (
docunent ,
docunent _versi on
docurnent file,
docunent _representation
);
END_TYPE
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TYPE docunent ed_el enent _sel ect = SELECT (
materi al ,
activity,
approval ,
change,
item.instance,
desi gn_constrai nt,
desi gn_discipline_itemdefinition,
descriptive_specification,
general classification,
classification_attribute,
cl assification_system
activity_method,
i tem shape,
itemdefinition_instance_relationship,
item.instance_rel ationship,
itemdefinition_rel ationship,
conpl ex_product,
physi cal _assenbly_rel ati onshi p,
physi cal _i nst ance,
physi cal _i nstance_test_result,
process_pl an,
process_operati on_occurrence,
product _identification,
product _cl ass,
product _structure_rel ati onship,
proj ect,
property,
cl ass_structure_rel ati onshi p,
item
activity_el ement,
itemversion,
person,
docunent ed_el ement _sub_sel ect,

or gani zati on

);

END_TYPE;

TYPE docunent ed_el ement _sub_sel ect = SELECT (
speci fication_category,
wor k_request,
wor k_order,
shape_el enent,
shape_el enent _rel ati onshi p,
specific_itemclassification,
speci fication

);
END_TYPE;
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A.1.4 Shape Definition and Transformation

ENTI TY accur acy;
accuracy_val ue : REAL;
accuracy_type : STRI NG
is_defined_for : SET [1:?] OF accuracy_sel ect;
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY axi s2_pl acenent _3d;

| ocation : cartesian_point;

axis : OPTIONAL direction;

ref direction : OPTIONAL direction;
END_ENTI TY;

ENTI TY cartesian_coordi nat e_space
ABSTRACT SUPERTYPE OF (
ONECF( cart esi an_coor di nat e_space_2d, cart esi an_coordi nate_space_3d) );
unit_of values : OPTIONAL SET[2:?] OF unit;
END_ENTI TY;

ENTI TY cartesi an_coordi nate_space_2d
SUBTYPE OF (cartesi an_coordi nate_space);
END_ENTI TY;

ENTI TY cartesi an_coordi nate_space_3d
SUBTYPE OF (cartesi an_coordi nate_space);
END_ENTI TY;

ENTI TY cartesian_point;
coordi nates : LIST[3:3] OF REAL;
END_ENTI TY;

ENTITY direction;
direction_ratios : LIST[3:3] OF REAL;
END_ENTI TY;

ENTITY explicit_transformation_3d
SUBTYPE OF (transformation_3d);
| ocal _origin : cartesian_point;
axi sl : OPTIONAL direction;
axi s2 : OPTIONAL direction;
axi s3 : OPTIONAL direction;
END_ENTI TY;

ENTI TY external _geomnetric_nodel
SUBTYPE OF (external _nodel);
nodel _extent : OPTI ONAL STRI NG

END_ENTI TY;

ENTI TY external nodel
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ABSTRACT SUPERTYPE OF ( ONEOF(external picture, external geonetric_nodel) );
is_defined as : digital _file;

is_defined_ in : cartesian_coordi nate_space;

description : OPTIONAL string_sel ect;

nodel _id : STRI NG

END_ENTI TY;

ENTI TY external picture

SUBTYPE OF (external nodel);

SELF\ ext ernal nodel .is_defined_in : cartesian_coordi nate_space_2d;
END_ENTI TY;

ENTI TY geonetri c_nodel

is_defined_in : cartesian_coordi nate_space;
nodel _id : STRI NG

description : OPTIONAL string_select;

nodel _extent : OPTI ONAL NUMBER

END_ENTI TY;

ENTI TY geonetri c_nodel _rel ationshi p;

relating : geonmetric_or_external nodel _sel ect;
rel ated : geonetric_or_external _nodel _sel ect;
description : OPTIONAL string_select;
relation_type : STRI NG

END_ENTI TY;

ENTI TY geonetric_nodel relationship_with_transformation
SUBTYPE OF (geonetric_nodel _rel ationship);
nodel _pl acenent : transfornmation

END_ENTI TY;

ENTI TY geonetrical _rel ationship

SUBTYPE OF (itemdefinition_relationship);
description : OPTIONAL string_sel ect;
definition_placenment : transformation_sel ect;
END_ENTI TY;

ENTITY inplicit_transformation_3d

SUBTYPE OF (transformation_3d);

transformation_origin : axis2_placenent_3d;
transformation_target : transfornmation_target_sel ect;
END_ENTI TY;

ENTI TY item shape;

descri bed_object : item.information_sel ect;
description : OPTIONAL string_select;
END_ENTI TY;

ENTITY nateri al
mat eri al _name : STRI NG
descri bed_elenment : SET[1:?] OF item property_sel ect;
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END_ENTI TY;

ENTI TY shape_description_associ ation

i s_defining shape for : shape_information_sel ect;

role : STRI NG

defining geonetry : shape_definition_select;

END_ENTI TY;

ENTI TY shape_el enment;

description : OPTIONAL string_sel ect;
conposition : item shape;

el enent _name : OPTI ONAL STRI NG
END_ENTI TY;

ENTI TY shape_el enent _rel ati onshi p;
relating : shape_el enent;

rel ated : shape_el ement;

description : OPTIONAL string_sel ect;
relation_type : STRI NG

END_ENTI TY;

ENTI TY transformati on

ABSTRACT SUPERTYPE OF (transformation_3d);

END_ENTI TY;

ENTI TY transformation_3d
SUBTYPE OF (transfornmation);
END_ENTI TY;

TYPE accuracy_sel ect = SELECT (
geonet ri c_nodel ,

ext ernal _geonetric_nodel

);

END_TYPE

TYPE geonetric_or_external nodel _sel ect
ext ernal _nodel ,

geonet ri c_nodel

);

END_TYPE

TYPE shape_definition_sel ect = SELECT (
ext ernal _geonetric_nodel,

geonet ri c_nodel

);

END_TYPE

TYPE shaped_el ement _sel ect = SELECT (
shape_el enent,

i tem shape

)

PLM Adopted Specification

= SELECT (

387



END_TYPE

TYPE shape_information_sel ect = SELECT (
shape_el enent _rel ati onshi p,
shaped_el enent _sel ect

) ’
END_TYPE

TYPE transfornmation_sel ect = SELECT (
geonetric_nodel _relationship with transformation

) ’
END_TYPE

TYPE transformation_target_select = SELECT (
axi s2_pl acenment _3d,
explicit_transformtion_3d

);

END_TYPE

A.1.5 Classification

ENTITY cl assification_association

associ ated_classification : general classification
role : OPTIONAL STRI NG

definitional : OPTI ONAL BOOLEAN

classified elenment : classified el ement_sel ect;
END_ENTI TY;

ENTITY classification_attribute;

id: STRING

nane : OPTIONAL string_sel ect;

description : OPTIONAL string_sel ect;

al l owed_value : SET [0:?] OF property_val ue_representation
attribute definition : property;

associ ated_classification : general classification
END_ENTI TY;

ENTITY classification_system

description : OPTIONAL string_sel ect;

id: STRING

| NVERSE

allowed _classification : SET [0:?] OF general classification FOR
used_cl assification_system

END_ENTI TY;

ENTITY external |ibrary_reference;
external id : STRING

library type : STRING

description : OPTIONAL string_sel ect;
END_ENTI TY;
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ENTI TY general classification

classification_source : OPTIONAL cl ass_source_sel ect;
used_cl assification_system: OPTIONAL classification_system
description : OPTIONAL string_sel ect;

id: STRI NG

version_id : OPTIONAL STRI NG

END_ENTI TY;

ENTI TY general cl assification_hierarchy;

super _classification : general classification
sub_classification : general classification
END_ENTI TY;

ENTI TY specific_docunent _cl assification
associ at ed_docunent : SET [1:?] OF docunent;
description : OPTIONAL string_sel ect;
classification_nanme : STRI NG

END_ENTI TY;

ENTI TY speci fic_docunment _cl assification_hierarchy;

super _cl assification : specific_docunment_classification
sub_classification : specific_docunment_classification
END_ENTI TY;

ENTI TY specific_itemclassification
associated_item: SET[1:?] OF item
classification_name : STRI NG
description : OPTIONAL string_sel ect;

END_ENTI TY;

ENTI TY specific_itemclassification_hierarchy;
super _classification : specific_itemclassification
sub_classification : specific_itemclassification

END_ENTI TY;

TYPE cl ass_source_sel ect = SELECT (
external _library_reference

);

END_TYPE

TYPE cl assified_el enent _sel ect = SELECT (
desi gn_constraint,
item
approval _stat us,
pr oduct _cl ass,
document,
docunent _representati on,
proj ect,
activity_nethod,
property,

PLM Adopted Specification 389



mat eri al
product identification
conpl ex_product,
activity,
itemversion,
property val ue_associ ati on
item.instance,
design_discipline_itemdefinition
docunent _version
shape_el enent,
speci fication_category,
wor k_order,
wor k_request,
process_pl an,
process_operation_definition
process_operati on_occurrence,
docurent _file

);

END_TYPE

A.1.6 Properties

ENTI TY cost _property
SUBTYPE OF (property);
END_ENTI TY;

ENTI TY data_environnent;

envi ronnent _nane : STRI NG
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY duration_property
SUBTYPE OF (property);
END_ENTI TY;

ENTI TY general property
SUBTYPE OF (property);
property_type : STRI NG

END_ENTI TY;

ENTITY item property_associ ation

SUBTYPE OF (property val ue_associ ation);
definitional : OPTI ONAL BOOLEAN
described el enent : item property_ sel ect;
END_ENTI TY;

ENTI TY mass_property

SUBTYPE OF (property);
END_ENTI TY;
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ENTITY material _property
SUBTYPE OF (property);
property_nane : STRI NG

END_ENTI TY;

ENTITY material _property_associ ation

descri bed _material : material

associ ated _property value : nmaterial property_val ue representation
definitional : OPTI ONAL BOOLEAN

END_ENTI TY;

ENTITY material _property_val ue_representation

SUBTYPE OF (property_value_representation);

envi ronnent _condition : data_environnent;

SELF\ property_val ue_representation.definition : material _property;
END_ENTI TY;

ENTI TY nunerical val ue
SUBTYPE OF (value_ with_unit);
val ue_conponent : NUMBER,

END_ENTI TY;

ENTI TY property

ABSTRACT SUPERTYPE OF
(ONEOF(cost _property,quality_property, duration_property, material _property, general _pr
operty,recyclability_property, mass_property));

allowed_unit : SET[0:?] OF unit;

property_source : OPTIONAL property_source_sel ect;

description : OPTIONAL string_sel ect;

id: STRI NG

version_id : OPTIONAL STRI NG

END_ENTI TY;

ENTI TY property_val ue

ABSTRACT SUPERTYPE OF (ONEOF(val ue_ list,value_ with_unit,string value));
val ue_nane : STRI NG

END_ENTI TY;

ENTI TY property_val ue_associ ation
ABSTRACT SUPERTYPE OF (

ONEOF(item property_associ ati on, process_property_associ ation) );
validity _context : OPTIONAL validity_context_sel ect;
description : OPTIONAL string_sel ect;
descri bing_property_value : property_val ue_representation

END_ENTI TY;

ENTI TY property_val ue_representation
speci fied_value : property_val ue;

val ue_determ nation : OPTI ONAL STRI NG
gl obal _unit : OPTIONAL unit;

qualifier : OPTIONAL STRI NG
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definition : property;
END_ENTI TY;

ENTITY quality_ property
SUBTYPE OF (property);
END_ENTI TY;

ENTITY recyclability property
SUBTYPE OF (property);
END_ENTI TY;

ENTI TY si npl e_property_val ue

ABSTRACT SUPERTYPE OF (ONEOF(si nple_string_value));
descri bed_el enent : sinple_property_sel ect;

val ue_nane : STRI NG

val ue_type : STRI NG

END_ENTI TY;

ENTI TY sinpl e_string_val ue

SUBTYPE OF (sinple_property_val ue);
val ue_specification : string_sel ect;
END_ENTI TY;

ENTI TY string_val ue

SUBTYPE OF (property_val ue);

val ue_specification : string_sel ect;
END_ENTI TY;

ENTITY unit;
unit_nane : STRI NG
END_ENTI TY;

ENTITY value limt

SUBTYPE OF (value with_unit);
l[imt_qualifier : STRING
limt : NUMBER

END_ENTI TY;

ENTI TY val ue_|i st

SUBTYPE OF (property_val ue);

values : LIST[1:?] OF property_val ue;
END_ENTI TY;

ENTI TY val ue_range

SUBTYPE OF (value with_unit);
upper _limt : NUMBER

lower limt : NUMBER
END_ENTI TY;

ENTI TY val ue_with_unit
ABSTRACT SUPERTYPE OF ( ONECF(nurnerical _val ue, val ue_range,value_limt) )
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SUBTYPE OF (property val ue);
unit_conponent : OPTIONAL unit;
significant _digits : OPTI ONAL | NTEGER,
END_ENTI TY;

TYPE item property _select = SELECT (
product cl ass,
desi gn_constraint,
item.instance,
design_discipline_itemdefinition
product _structure_rel ati onship,
itemdefinition_rel ationship,
itemdefinition_instance_relationship,
item.instance_rel ationship,
i tem shape
shape_el enent,
shape_el enent _rel ati onshi p,
conpl ex_product,
docurnent file,
docunent _representati on,
product _i dentification,
physi cal _i nst ance

);

END_TYPE

TYPE property_source_sel ect = SELECT (
external _library_reference

);

END_TYPE

TYPE sinple_property_sel ect = SELECT (
item property_sel ect,
process_property_sel ect
);
END_TYPE
TYPE validity context_select = SELECT (
or gani zati on,
product _i dentification,
product _cl ass
);
END_TYPE

A.1.7 Alias ldentification

ENTITY alias_identification

alias_id : STRING

alias_version_id : OPTIONAL STRI NG
is_applied to : alias_select;

al i as_scope : OPTI ONAL organi zation
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description : OPTIONAL string_sel ect;
END_ENTI TY;

TYPE al i as_sel ect = SELECT (
or gani zati on,
product cl ass,
approval _st at us,
item
docunent,
docunent _versi on,
speci fication,
itemversion,
item.instance,
speci fication_category,
docunent _representation,
docunment _type_property,
physi cal _i nst ance,
geonet ri c_nodel ,
general _cl assification,
conpl ex_product,
cl assification_system
property,
classification_ attribute,
design_di scipline_itemdefinition

);
END_TYPE;

A.1.8 Authorization

ENTI TY address;

i nternal | ocation : OPTIONAL STRI NG
street _nunber : OPTI ONAL STRI NG
street : OPTI ONAL STRI NG

postal box : OPTI ONAL STRI NG

town : OPTIONAL STRI NG

regi on : OPTI ONAL STRI NG

postal code : OPTI ONAL STRI NG
country : OPTI ONAL STRI NG

facsim | e_nunber : OPTI ONAL STRI NG
t el ephone_nunber : OPTI ONAL STRI NG
el ectronic_nmil _address : OPTI ONAL STRI NG
tel ex_nunber : OPTI ONAL STRI NG
END_ENTI TY;

ENTI TY approval ;
status : approval _status;
is_applied to : SET[1:?] OF approval _el enent_sel ect;

i s_approved_by : SET[0:7?] OF date_and_person_organi zation;

pl anned_date : OPTI ONAL date tine;
actual date : OPTIONAL date_tine;
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scope : SET[0:7?] OF organization;
[ evel : OPTIONAL STRI NG
END_ENTI TY;

ENTI TY approval rel ati onshi p;

relating : approval;

related : approval;

relation_type : STRING

description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY approval _st at us;

status_nane : STRI NG

used_cl assification_system: OPTIONAL cl assification_system
END _ENTI TY;

ENTI TY date_and_per son_assi gnnent ;
is_applied_to : SET [1:?] OF date_time_person_organi zation_el ement _sel ect;
assi gned_date_and_person : date_and_person_organi zati on;
role : STRING
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY date_and_person_organi zati on;
person_or_organi zation : person_organi zati on_sel ect;
actual date : date tine;

END_ENTI TY;

ENTITY date ti ne;
time : OPTIONAL STRI NG
date : STRI NG

END_ENTI TY;

ENTI TY date_ti me_assi gnnent;
assigned_date_time : date_tine;
role : STRI NG
is_applied_to : SET[1:?] OF date_time_person_organi zation_el ement _sel ect;
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY durati on;
time : STRI NG
time_unit : STRING

END ENTI TY;

ENTI TY event reference;
of fset : OPTIONAL duration;
event _context : OPTIONAL general _organi zati onal _data_sel ect;
event _type : STRI NG
description : OPTIONAL string_sel ect;
END _ENTI TY;
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ENTI TY organi zati on;
organi zati on_nane : STRI NG
vi sitor_address : OPTI ONAL address;
organi zation_type : OPTI ONAL STRI NG
id: STRING
delivery address : OPTI ONAL address;
postal address : OPTI ONAL address;
END_ENTI TY;

ENTI TY person;
person_nane : STRI NG
preferred_busi ness_address : OPTI ONAL address;
| NVERSE
associ ated_organi zation : SET[1:?] OF person_in_organi zati on FOR associ -
at ed_per son;
END_ENTI TY;

ENTI TY person_i n_organi zati on;
associ at ed_person : person;
associ at ed_organi zati on : organi zation;
role : STRING
| ocation : OPTI ONAL address;
id: OPTIONAL STRI NG
END_ENTI TY;

ENTI TY person_organi zati on_assi gnment ;
is_applied_to : SET[1:?] OF date_time_person_organization_el enment_sel ect;
assi gned_person_organi zati on : person_organi zation_sel ect;
role : STRING
description : OPTIONAL string_sel ect;
END_ENTI TY;

TYPE approval el enent _sel ect = SELECT (
docunent,
docunent _ver si on,
docunent _representation,
geonet ri c_nodel ,
activity_method_assi gnment,
desi gn_constrai nt,
speci fication_category,
cl ass_cat egory_associ ati on,
cl ass_specification_associ ati on,
cl ass_condition_associ ati on,
speci ficati on_expression,
speci fication_incl usi on,
product _cl ass,
physi cal _i nstance_test_result,
docurent _file,
cl ass_incl usi on_associ ati on,
speci fication,
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configurati on,
mat eri al
activity,
activity_ el enent,
process_pl an,
wor k_order,
pr oj ect,
wor k_request,
physi cal _assenbly rel ati onshi p,
design_discipline_itemdefinition
physi cal _i nst ance,
product _structure_rel ati onship,
manuf act uri ng_confi guration
conpl ex_product,
property val ue_associ ati on
itemversion,
property,
cl ass_structure_rel ati onshi p,
itemdefinition_instance_relationship,
itemdefinition_rel ationship,
item.instance,
item.instance_rel ationshi p,
general _cl assification,
classification_association
cl assification_system

);

END_TYPE

TYPE date_tinme_person_organi zati on_el enent _sel ect = SELECT (
event reference,
gener al _organi zati onal _data_sel ect

)
END_TYPE;

TYPE event or_date_sel ect = SELECT (
event reference,
date tine

);

END_TYPE

TYPE general _organi zati onal _data_sel ect = SELECT (
product _i dentification,
design_di scipline_itemdefinition
cl ass_cat egory_associ ati on
cl ass_specification_associ ati on
cl ass_condition_associ ation
cl ass_inclusion_association
desi gn_constraint,
pr oduct _cl ass,
activity,
activity_el enent,
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docunent,
docunent _versi on,
configuration,
process_pl an,
classification_system
cl assification_association,
docunent _representation,
docunent file,
process_operati on_occurrence,
materi al ,
physi cal _i nstance,
physi cal _assenbly_rel ati onshi p,
physi cal _i nstance_test_result,
product _structure_rel ati onship,
manuf act uri ng_confi gurati on,
conpl ex_product,
activity_method_assi gnment,
approval _st at us,
cl ass_structure_rel ati onshi p,
conpl ex_product _rel ati onshi p,
general _cl assification,
geonet ri c_nodel ,
item
itemdefinition_instance_relationship,
itemdefinition_rel ationship,
item.instance,
item.instance_rel ationship,
itemversion,
itemversion_rel ati onship,
process_operation_definition,
process_operati on_resource_assi gnnent,
person_i n_organi zati on,
gener al _organi zati onal _data_sub_sel ect
);
END_TYPE;
TYPE general _organi zati onal _data_sub_sel ect = SELECT (
proj ect,
property,
property val ue_associ ati on,
speci ficati on_category,
speci fication,
speci ficati on_expression,
speci fication_incl usi on,
wor k_order,
wor k_request
);
END_TYPE;

TYPE period_or_date_sel ect = SELECT (
dur ati on,
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event reference,
date_tine

);

END_TYPE

TYPE person_organi zation_sel ect = SELECT (
person_i n_organi zati on

or gani zati on

);

END_TYPE

A.1.9 Configuration Management

ENTITY alternative_sol ution

SUBTYPE OF (conpl ex_product);
base el ement : conpl ex_product _sel ect;
END_ENTI TY;

ENTI TY cl ass_cat egory_associ ati on
associ at ed_product _class : product _cl ass;
mandat ory : BOOLEAN

associ ated_category : specification_category;

END_ENTI TY;

ENTI TY cl ass_conditi on_associ ati on
condition_type : STRI NG

associ at ed_product _class : product_cl ass;
description : OPTIONAL string_sel ect;

associ ated_condition : specification_expression

END_ENTI TY;

ENTI TY cl ass_i ncl usi on_associ ati on
associ at ed_product _class : product_cl ass;
description : OPTIONAL string_sel ect;

associ ated_inclusion : specification_inclusion

END_ENTI TY;

ENTI TY cl ass_specification_association
associ at ed_product _class : product_cl ass;
associ ation_type : STRI NG
associ ated_specification : specification

END_ENTI TY;

ENTITY class_structure_rel ationship;

related : product_function_conponent_sel ect;

relating : product_cl ass;

description : OPTIONAL string_sel ect;
relation_type : STRI NG

END_ENTI TY;
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ENTI TY conpl ex_product
ABSTRACT SUPERTYPE OF
( ONEOF( pr oduct _conponent, product _function,alternative_solution));
id: STRING
version_id : OPTIONAL STRI NG
END_ENTI TY;

ENTI TY conpl ex_product _rel ationshi p;
relating : conpl ex_product;

rel ated : conpl ex_product;
description : OPTIONAL string_sel ect;
relation_type : STRI NG

END_ENTI TY;

ENTI TY conponent _pl acenent ;

pl aced_conponent : product _conponent;

pl acement : transformation_sel ect;

ref erence_product _conponent : product_conponent;
END_ENTI TY;

ENTI TY confi gurati on;

configured_elenment : configured_item select;
is_solution_for : configured_specification_select;
configuration_type : STRI NG

i nheritance_type : STRI NG

END_ENTI TY;

ENTI TY dat ed_configuration

SUBTYPE OF (manufacturing_configuration);
start _date : STRI NG

end_date : OPTI ONAL STRI NG

END_ENTI TY;

ENTI TY descriptive_specification
description : string_select;
id: OPTIONAL STRI NG

END_ENTI TY;

ENTI TY desi gn_constrai nt;

constraint _id : STRING

nanme : OPTIONAL string_sel ect;

description : OPTIONAL string_sel ect;
is_valid for : SET [0:?] OF product_cl ass;
END_ENTI TY;

ENTI TY desi gn_constraint_associ ati on
i s_based_on : design_constraint;
nane : OPTIONAL string_sel ect;

i s_constraining : conplex_product;

END_ENTI TY;
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ENTI TY design_constraint_rel ationship;
rel ated : design_constraint;
relating : design _constraint;
relation_type : STRING
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY desi gn_constrai nt_version
SUBTYPE OF (design_constraint);
version_id : STRI NG

END_ENTI TY;

ENTITY effectivity;

concer ned_organi zation : SET[0:?] OF organi zation;

description : OPTIONAL string_sel ect;
id: OPTIONAL STRI NG
version_id : OPTIONAL STRI NG

effectivity _context : OPTIONAL STRI NG

period : OPTI ONAL durati on;

start_definition : OPTIONAL event or_date_sel ect;
end _definition : OPTIONAL event or_date_sel ect;

END_ENTI TY;

ENTITY effectivity_assignment;
assigned_effectivity : effectivity;

effective elenment : effective_elenment_sel ect;

role : STRING
effectivity_indication : BOOLEAN,
END_ENTI TY;

ENTITY final _solution
SUBTYPE OF (alternative_solution);

final _specification : SET [1:?] OF final _definition_select;

final status : STRI NG
END_ENTI TY;

ENTI TY i nst ance_pl acenent ;

ref erence_product _conponent : product_conponent;

pl aced_i nstance : singl e_i nstance;
pl acement : transformation_sel ect;
END_ENTI TY;

ENTITY item function_associ ati on;

associ ated_function : product_function;
associated_item: design_discipline_itemdefinition;

description : OPTIONAL string_sel ect;
associ ation_type : STRI NG
END_ENTI TY;

ENTITY | ot _configuration

SUBTYPE OF (nmanufacturing_configuration);
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lot_id : STRING
| ot _size : STRING
END_ENTI TY;

ENTI TY manufacturing_configuration
ABSTRACT SUPERTYPE OF (
ONEOF(serial _configuration,dated configuration,lot _configuration) );
is_solution_for : product_design;

configured elenment : item.nstance;
concerned_organi zation : SET [0:?] OF organi zation;
END_ENTI TY;

ENTI TY physi cal _i nst ance;
is_realization_of : OPTIONAL physical _instance_definition_select;
serial _nunber : OPTIONAL STRI NG
lot_id : OPTIONAL STRI NG
description : OPTIONAL string_sel ect;
i nventory_nunber : OPTI ONAL STRI NG
END_ENTI TY;

ENTI TY physi cal _i nstance_test _result;
test _activity : OPTIONAL test_activity_select;
test _result : SET [0:?] OF property_val ue_representation;
tested_instance : physical _instance;
description : OPTIONAL string_select;
id: STRING
END_ENTI TY;

ENTI TY product _cl ass;
nanme : OPTIONAL string_sel ect;
id: STRING
description : OPTIONAL string_sel ect;
| evel _type : OPTI ONAL STRI NG
version_id : OPTIONAL STRI NG
END_ENTI TY;

ENTI TY product _conponent
SUBTYPE OF (conpl ex_product);
is_influenced_by : SET[0:?] OF class_category_association;
nanme : OPTIONAL string_sel ect;
description : OPTIONAL string_sel ect;
is_relevant _for : SET[0:?] OF application_context;
i nstance_required : BOOLEAN,

END_ENTI TY;
ENTI TY product _desi gn;

design : itemversion;

product : product _identification;
END_ENTI TY;

ENTI TY product _function
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SUBTYPE OF (conpl ex_product);

nane : OPTIONAL string_sel ect;

description : OPTIONAL string_sel ect;

is_relevant _for : SET[0:?] OF application_context;
END_ENTI TY;

ENTI TY product _identification;
associ at ed_product _class : product_cl ass;
nane : OPTIONAL string_sel ect;
version_id : OPTIONAL STRI NG

id: STRING
description : OPTIONAL string_sel ect;
| NVERSE
associ ated_design : SET[0: 1] OF product_design FOR product;
END_ENTI TY;

ENTI TY product _specification

SUBTYPE OF (product_identification);

defini ng_specification : SET [1:7?] OF specification;
END_ENTI TY;

ENTI TY product _structure_rel ationshi p;
relating : conpl ex_product;
rel ated : product_constituent_sel ect;
relation_type : STRI NG
description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY serial _configuration
SUBTYPE OF (nmanufacturing_configuration);
serial _start _nunmber : STRI NG
serial _end_nunber : OPTI ONAL STRI NG
END_ENTI TY;

ENTI TY specification;
id: STRING
nane : OPTIONAL string_sel ect;
description : OPTIONAL string_sel ect;
category : specification_category;
version_id : OPTIONAL STRI NG
package : BOOLEAN;

END_ENTI TY;

ENTI TY specification_category;
i mplicit_exclusive_condition : BOOLEAN
id: STRING
description : string_select;

END_ENTI TY;

ENTI TY specification_category_hierarchy;
sub_category : specification_category;
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super _category : specification_category;
END_ENTI TY;

ENTI TY specification_expression

description : OPTIONAL string_sel ect;

operation : STRI NG

operand : SET [1:7?] OF specification_operand_sel ect;
id: OPTIONAL STRI NG

END_ENTI TY;

ENTI TY specification_inclusion

if_condition : specification_operand_sel ect;

i ncl uded_specification : specification_operand_sel ect;
description : OPTIONAL string_sel ect;

id: OPTIONAL STRI NG

END_ENTI TY;

ENTI TY supplier_solution

SUBTYPE OF (alternative_solution);
supplier : organization;
probability rate : OPTI ONAL STRI NG
END_ENTI TY;

ENTI TY techni cal _sol ution

SUBTYPE OF (alternative_solution);
description : string_select;
END_ENTI TY;

TYPE conmpl ex_product _sel ect = SELECT (
alternative_sol ution,
pr oduct _conponent,

product _function

);

END_TYPE

TYPE configured_itemsel ect = SELECT (
process_operati on_occurrence,
item.instance,
conpl ex_product _sel ect,

process_pl an

);

END_TYPE

TYPE configured_specification_select = SELECT (
cl ass_specificati on_associ ati on
cl ass_condition_associ ation

);

END_TYPE

TYPE effective_el ement _sel ect = SELECT (
item
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itemversion,

product identification,

item.instance,

nmaterial ,

speci fication,

speci fication_category,

speci fication_inclusion,

speci ficati on_expression,

product cl ass,

desi gn_constraint,

cl ass_i ncl usi on_associ ati on,

cl ass_cat egory_associ ati on,

cl ass_specification_association,

cl ass_condition_associ ati on,

geonet ri c_nodel ,

docurnent file,

docunent

cl assification_system

product _structure_rel ati onship,

docunent _versi on,

confi gurati on,

itemdefinition_instance_relationship,

itemdefinition_rel ationship,

item.instance_rel ationship,

conpl ex_product,

property val ue_associ ati on,

property,

cl ass_structure_rel ati onshi p,

conpl ex_product _rel ati onshi p,

docunent _representati on,

process_operati on_definition,

process_operation_definition_rel ationship,

process_pl an,

process_operation_occurrence,

process_operation_resource_assi gnnent,

process_operati on_occurrence_rel ationship

);

END_TYPE;

TYPE final _definition_select = SELECT (
physi cal _i nst ance,
desi gn_di scipline_itemdefinition,
descriptive_specification

);
END_TYPE;

TYPE physi cal _i nstance_definition_select = SELECT (
product _identification,
design_di scipline_itemdefinition
);
END_TYPE;
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TYPE product function_conponent _sel ect = SELECT (
product conponent,
product function

) ’
END_TYPE;

TYPE specification_operand sel ect = SELECT (
speci fication_expression,

speci fication

)

END_TYPE;

TYPE test _activity_select = SELECT (
activity,
process_operati on_occurrence

)
END_TYPE;

A.1.10 Change and Work Management

ENTITY activity;
activity type : STRING
id: STRING
status : OPTI ONAL STRI NG
description : OPTIONAL string_sel ect;
resol ved _request : SET[0:?] OF work_request;
concerned_organi zation : SET[0:?] OF organi zation;
suppl yi ng_organi zation : SET[0:?] OF organi zati on;
requestor : OPTIONAL date_and_person_organi zati on;
actual _end _date : OPTIONAL date_tine;
pl anned_end_date : OPTI ONAL period_or_date_sel ect;
pl anned_start_date : OPTIONAL event or_date_sel ect;
actual start_date : OPTIONAL date_tine;
internal : OPTI ONAL BOOLEAN
chosen_nethod : OPTIONAL activity_ nethod;
| NVERSE

aut horization : SET[0:1] OF work_order FOR is_controlling;
associ ated_project : SET[0:1] OF project FOR work_program

END_ENTI TY;

ENTITY activity_ el enent;
el ement : activity_ el ement _sel ect;
associated_activity : activity;
role : STRING

END_ENTI TY;

ENTI TY activity_net hod;

description : string_select;
consequence : OPTI ONAL STRI NG
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nane : string_select;
END_ENTI TY;

ENTI TY activity_ met hod assi gnnent;
assigned _nethod : activity_nethod;
associ ated_request : work_request;
relation_type : STRING

END_ENTI TY;

ENTITY activity_rel ationship;
related : activity;
relating : activity;
description : OPTIONAL string_sel ect;
relation_type : STRI NG
END_ENTI TY;

ENTI TY el enent _delivery;

destination : organization;

quantity : value with_unit;

deliverable_ el enent : activity_el ement;
END_ENTI TY;

ENTI TY proj ect;
id: STRING
nane : string_select;
description : OPTIONAL string_sel ect;
actual start_date : OPTIONAL date tine;
actual _end date : OPTIONAL date tine;
pl anned_start_date : OPTI ONAL event _or_date_sel ect;

is_applied_to : SET [0:?] OF project_information_sel ect;

work_program: SET[0:?] OF activity;
pl anned_end_date : OPTI ONAL period_or_date_sel ect;
END_ENTI TY;

ENTI TY project_relationship;

related : project;

relating : project;

relation_type : STRI NG

description : OPTIONAL string_sel ect;
END_ENTI TY;

ENTI TY wor k_order;
is_controlling : SET [1:?] OF activity;
id: STRING

version_id : OPTIONAL STRI NG
description : OPTIONAL string_sel ect;
wor k_order_type : STRING

END_ENTI TY;

ENTI TY wor k_request ;
id: STRING
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request _type : STRING
status : STRI NG
notified person : SET[1:?] OF date_and_person_organi zati on;
version_id : OPTI ONAL STRI NG
requestor : date_and_person_organi zation;
scope : SET[0:?] OF activity_ el ement_sel ect;
description : OPTIONAL string_sel ect;
END_ENTI TY;

TYPE activity_el ement _sel ect = SELECT (
property,
speci fication,
speci fication_category,
speci ficati on_expression,
speci fication_incl usi on,
cl ass_cat egory_associ ati on,
cl ass_incl usi on_associ ati on,
cl ass_specification_associ ati on,
product _cl ass,
desi gn_constrai nt,
activity_method,
confi guration,
item.instance,
product _identification,
docunent _representation,
geonet ri c_nodel ,
docurent _file,
docunent,
docunent _versi on,
product _structure_rel ati onship,
itemdefinition_instance_relationship,
itemdefinition_rel ationship,
item.instance_rel ationship,
conpl ex_product,
process_pl an,
property val ue_associ ati on,
process_operation_definition,
desi gn_di scipline_itemdefinition,
cl ass_condition_associ ati on,
cl ass_structure_rel ati onshi p,
item
itemversion,
manuf act uri ng_confi gurati on,
mat eri al ,
process_operati on_occurrence,
physi cal _i nst ance,
physi cal _assenbly_rel ationship
);
END_TYPE;

TYPE change_rel ati onshi p_sel ect = SELECT (
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itemversion_rel ationship,
process_plan_rel ati onshi p,

desi gn_constrai nt_rel ati onshi p,
shape_el enent _rel ati onshi p,

repl aced _definition_relationship,

repl aced_usage_rel ati onshi p,

conpl ex_product _rel ati onshi p,
process_operation_occurrence_rel ationship
);
END_TYPE

TYPE project_information_sel ect = SELECT (

item

product _identification,

docunent _versi on

pr oduct _cl ass,

docunent,

physi cal _i nst ance,

conpl ex_product,

itemyversion

);
END_TYPE

A.1.11 Process Planning

ENTI TY process_operation_definition
id: STRI NG

nane : OPTIONAL string_sel ect;
process_type : STRING

description : OPTIONAL string_sel ect;
version_id : OPTIONAL STRI NG
END_ENTI TY;

ENTI TY process_operation_definition_relationship;
relating : process_operation_definition

related : process_operation_definition
relation_type : STRI NG

END_ENTI TY;

ENTI TY process_operation_i nput_or_output;

role : STRI NG

description : OPTIONAL string_sel ect;

operation : process_operation_occurrence;

el ement : process_operation_input_or_out put _sel ect;
pl acenent : OPTIONAL transfornation;
concerned_shape : SET [0:?] OF shape_el enent;
END_ENTI TY;

ENTI TY process_operation_occurrence;
plan : process_plan
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is_defined_in : OPTIONAL cartesian_coordi nate_space;
operation_definition : process_operation_definition

id: STRING
END_ENTI TY;

ENTI TY process_operation_occurrence_rel ationship;
rel ated : process_operation_occurrence;
relation_type : STRING
relating : process_operation_occurrence;
waiting tinme : OPTIONAL property val ue;
description : OPTIONAL string_sel ect;
cycle_time : OPTIONAL duration

END_ENTI TY;

ENTI TY process_operation_resource_assi gnment;
reference tool : BOOLEAN

operation : process_operation_occurrence;

reason : OPTIONAL string_select;
resource_definition : resource _definition_select;
pl acement : OPTIONAL transformation

END_ENTI TY;

ENTI TY process_pl an;

plan_id : STRI NG

nane : OPTIONAL string_sel ect;
description : OPTIONAL string_sel ect;

produced_out put : OPTIONAL SET[1:?] OF item.version

END_ENTI TY;

ENTI TY process_plan_rel ati onshi p;
relating : process_pl an;

related : process_pl an;

description : OPTIONAL string_sel ect;
relation_type : STRI NG

END_ENTI TY;

ENTI TY process_plan_version
SUBTYPE OF (process_plan);
version_id : STRING

END_ENTI TY;

ENTI TY process_property_associ ation

SUBTYPE OF (property_val ue_associ ation);
descri bed_el ement : process_property_sel ect;
END_ENTI TY;

ENTI TY process_state
SUBTYPE OF (design_discipline_itemdefinition);

related_itemdefinition : design_discipline_itemdefinition;

END_ENTI TY;
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TYPE process_operation_i nput_or_output_sel ect = SELECT (
design_discipline_itemdefinition
assenbl y_component rel ati onshi p,
item.instance

);

END_TYPE

TYPE process_property_sel ect = SELECT (
process_pl an,
process_operati on_occurrence,
process_operati on_resour ce_assi gnment,
activity,
activity_nethod_assi gnnent,
process_operation_definition
);
END_TYPE
TYPE resource_definition_select = SELECT (
descriptive_specification
design_di scipline_itemdefinition
item.instance,
physi cal _i nst ance,
pr oduct _conponent
);
END_TYPE

A.1.12 Multi-Language Support

ENTI TY | anguage;

| anguage_code : STRI NG

country _code : OPTI ONAL STRI NG
END_ENTI TY;

ENTITY mul ti _| anguage_stri ng;

addi ti onal _| anguage_dependent _string : SET [0:?] OF string w th_|anguage;
pri mary_| anguage_dependent string : string w th_|anguage;

END_ENTI TY;

ENTITY string_w th_| anguage;

contents : STRING

| anguage_specification : |anguage;

| NVERSE

used by : SET [1:7?] OF multi | anguage_string FOR pri-nmary_| anguage_dependent _string;
END_ENTI TY;

TYPE default | anguage_string = STRI NG
END_TYPE

TYPE string_select = SELECT (
mul ti | anguage_string,
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defaul t | anguage_stri ng

)
END_TYPE;
A2 PIM

The PIM for Product Lifecycle Management Services is defined in XMI and provided in an extra OMG document.
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B Webservices PSM for Product LifeCycle
Management Services

B.1 UML Profile for XML

B.1.1 Model PLM_services

Model "PLM servi ces”

el enment Nam ngMappi ng
attri but eNam ngMappi ng

firstLetterUpperCase
firstLetterLowerCase

St ereot ype << XSDschema >>

t ar get Nanespace = http://ww. ong. or g/ PLMSer vi ces1. 0/ XMLScherma
el ement For nDef aul t = qualified
attri but eFor nDef aul t = unqualified
version = 1.0

nodel G oup = sequence

gl obal El enent = fal se

attri but eMappi ng = el enent

rol eMappi ng = el enent
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent = fal se

B.1.2 PLM Base

Cl ass PLM cont ai ner

Cl ass "PLM cont ai ner"

St ereot ype << XSDconpl exType >>

nodel G- oup mul ti Choi ce
gl obal El enent true

Attribute "uid"

Stereotype << XSDattribute >>
attributeType = xs:1D
use = required

Attribute "version id"

Stereotype << XSDattribute >>
attributeType = xs:string
use required

Conposition "activity"
St ereot ype << XSDel ement >>

position = 02

anonynmousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true
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Conposition "classification systent
St er eot ype << XSDel enent >>

posi tion =11
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "classification attribute

St er eot ype << XSDel enent >>

posi tion = 10
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "conpl ex_product”
St er eot ype << XSDel enent >>

position = 12
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "address"
St er eot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "application context"
St ereot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "data environnent"”
St ereot ype << XSDel enent >>

position = 13
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "activity met hod"
St er eot ype << XSDel enent >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "approval _status"
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St er eot ype << XSDel enent >>

posi tion = 06
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "axis2 placenent 3d"
St er eot ype << XSDel enent >>

posi tion = 07
anonynousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "cartesi an_coordi nate_space"
St ereot ype << XSDel ement >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "cartesian point"
St ereot ype << XSDel ement >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "accuracy"
St ereot ype << XSDel ement >>

position = 01
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "design constraint"
St ereot ype << XSDel ement >>

position = 16
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "direction”
St ereot ype << XSDel ement >>

position = 17
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Conposition "date tine"

St ereot ype << XSDel ement >>
position = 14
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anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "descriptive specification
St er eot ype << XSDel enent >>

posi tion = 15
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conpositi on "docunment content property
St ereot ype << XSDel enent >>

position = 19
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "docunent"”
St er eot ype << XSDel enent >>

position = 18
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent file"
St er eot ype << XSDel enent >>

position =21
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunment format property"
St ereot ype << XSDel enent >>

position = 22
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent | ocation _property"

St ereot ype << XSDel enent >>

position = 23
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent creation _property"

St ereot ype << XSDel enent >>

position = 20
anonynmousRol e = true
anonynousType = fal se
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t ypeCont ai nnent = true

Conpositi on "docunent type property"

St er eot ype << XSDel enent >>

posi tion = 25

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "duration"
St er eot ype << XSDel enent >>

position = 26
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent size property"

St ereot ype << XSDel ement >>

position = 24
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "itent
St ereot ype << XSDel ement >>

position = 32
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "item shape"
St ereot ype << XSDel ement >>

position = 33
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "l anguage"
St ereot ype << XSDel ement >>

position = 34
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "effectivity"
St ereot ype << XSDel ement >>

position = 27
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Conposition "event reference"
St er eot ype << XSDel enent >>

posi tion = 28
anonynousRol e = true
anonynousType = fal se

t ypeCont ai nnent = true
Conposition "external library reference"
St er eot ype << XSDel enent >>

posi tion = 29
anonynousRol e = true
anonynousType = fal se

t ypeCont ai nnent = true

Conposition "material"
St er eot ype << XSDel enent >>

position = 35
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "organi zati on"
St er eot ype << XSDel enent >>

position = 36
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "person"
St ereot ype << XSDel enent >>

position = 37
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "physical _instance"
St ereot ype << XSDel enent >>

position = 38
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "general classification
St er eot ype << XSDel enent >>

position = 30
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "geonetric_nodel "
St er eot ype << XSDel enent >>
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posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

31

true
fal se
true

Conposition "rectangul ar_si ze"

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "specific docunent classification"

= 46
= true

fal se
true

St ereot ype << XSDel ement >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "specific itemclassification”

= 47

true
fal se
true

St ereot ype << XSDel ement >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

= 48

true
fal se
true

Conposition "specification"

St ereot ype << XSDel ement >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "process _operation definition"

49

true
fal se
true

St ereot ype << XSDel ement >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "process_operation_occurrence"

= 39

true
fal se
true

St ereot ype << XSDel ement >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "process pl an”

= 40

true
fal se
true

St ereot ype << XSDel ement >>

position
anonynousRol e
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fal se
true

anonynousType
t ypeCont ai nnent

Conposition "product cl ass”
St er eot ype << XSDel enent >>

posi tion = 42
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "project”
St ereot ype << XSDel enent >>

position = 43
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "specification expression'

St er eot ype << XSDel enent >>

position = 51
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "unit"
St ereot ype << XSDel enent >>

position =54
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "work request"”
St ereot ype << XSDel enent >>

position = 56
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "work order"
St ereot ype << XSDel enent >>

position = 55
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "property val ue"
St ereot ype << XSDel enent >>

position = 45
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Conposition "property"
St er eot ype << XSDel enent >>

posi tion = 44

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "specification category

St er eot ype << XSDel enent >>

posi tion = 50
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "transformation"
St ereot ype << XSDel ement >>

position = 52
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Cl ass "PLM obj ect”
St ereotype << XSDcomnpl exType >>

Attribute "uid"

Stereotype << XSDattribute >>
attributeType = xs:1D
use = required

Cl ass PLM root object
Class "PLM root object”
St ereot ype << XSDcomnpl exType >>

B.1.3 Part Identification

Cl ass Application context
Class "Application context"
St er eot ype << XSDconpl exType >>

Attribute "application donain"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true
Attribute "life cycle stage"

St er eot ype << XSDel enent >>
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posi tion = 03

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "description”
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Class Design discipline itemdefinition
Class "Design discipline itemdefinition"
St ereot ype << XSDconpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "item.instance"
St er eot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "itemdefinition rel ationship"
St ereot ype << XSDel enent >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "nane"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St er eot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Conposition "item function associ ati on”

St er eot ype << XSDel enent >>

posi tion = 08
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "alias identification"

St er eot ype << XSDel enent >>

posi tion = 07
anonynousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "sinple property val ue"

St ereot ype << XSDel ement >>

position = 10
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "ltemdefinition_instance relationship"

St ereot ype << XSDel ement >>

position =11
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Association "initial context"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Associ ation "additional context"

St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Class Item
Class "ltent
St ereot ype << XSDcomnpl exType >>

Attribute "id"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true
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t ypeCont ai nnent = true

Conposition "item version"
St er eot ype << XSDel enent >>

posi tion =04
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "description”
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "alias identification"
St er eot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "docunent assi gnnent"
St ereot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Class Itemdefinition relationship
Class "ltemdefinition rel ationship"

St ereot ype << XSDconpl exType >>

Conpositi on "docunent assi gnnent"
St ereot ype << XSDel enent >>

position = 02
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Conposition "sinple property val ue"
St ereot ype << XSDel enent >>
position = 03
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anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Associ ation "rel ated"
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Itemversion

Class "ltemversion"

St ereot ype << XSDcomnpl exType >>

Attribute "id"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "itemversion rel ationship"
St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "product design"
St ereot ype << XSDel ement >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "design discipline itemdefinition"
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "alias identification"
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St er eot ype << XSDel enent >>

posi tion = 06

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "docunent assi gnnent"

St er eot ype << XSDel enent >>

posi tion = 05

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Class Itemversion rel ationship
Class "ltemversion rel ati onship"

St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposi tion "change"
St ereot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "rel at ed"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

B.1.4 Part Structure

Cl ass Assenbly conponent relationship
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Class "Assenbly conponent rel ationship"

St ereot ype << XSDconpl exType >>

Associ ation "placenment"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Assenbly definition
Cl ass "Assenbly definition"
St ereot ype << XSDcomnpl exType >>

Attribute "assenbly type"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Class Collected item associ ation
Class "Collected item associ ation"
St er eot ype << XSDcomnpl exType >>

Class Collection definition
Class "Collection definition"
St ereot ype << XSDcomnpl exType >>

Conposition "purpose"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Class Ceneral _itemdefinition instance rel ationship

Class "CGeneral itemdefinition_ instance relationship"

St ereot ype << XSDcomnpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Conposition "description"”

St ereot ype << XSDel ement >>
position = 01
anonynousRol e fal se
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true
true

anonynousType
t ypeCont ai nnent

Class Ceneral itemdefinition relationship
Class "General itemdefinition relationship
St er eot ype << XSDconpl exType >>

Attribute "rel ation type"
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Class Ceneral iteminstance relationship
Class "CGeneral _iteminstance rel ationship”
St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Class Itemdefinition instance rel ationship
Class "ltemdefinition instance rel ationship"”

St ereot ype << XSDconpl exType >>

Conpositi on "docunent assi gnnent"
St er eot ype << XSDel enent >>

position = 02
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "sinple property val ue
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St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Associ ation "rel ated"
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Iteminstance

Class "ltem.instance"

St ereot ype << XSDcomnpl exType >>

Attribute "id"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "item.instance rel ationship"
St ereot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "manuf acturing configuration”
St ereot ype << XSDel ement >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "configuration"
St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Conposition "alias identification"
St er eot ype << XSDel enent >>

posi tion =04

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "docunent assi gnnent"
St er eot ype << XSDel enent >>

posi tion = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "sinple property val ue

St er eot ype << XSDel enent >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Class Iteminstance relationship
Class "lteminstance rel ationship"
St ereot ype << XSDconpl exType >>

Conpositi on "docunent assi gnnent"
St er eot ype << XSDel enent >>

position = 02
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "sinple property val ue

St er eot ype << XSDel enent >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "rel at ed"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Make fromrel ati onship
Class "Make fromrel ationship"
St ereot ype << XSDconpl exType >>
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Conposition "description"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Cl ass Next higher assenbly
Cl ass "Next higher assenbly"
St ereot ype << XSDconpl exType >>

Cl ass Physical assenbly rel ationship
Cl ass "Physical assenbly relationship"
St ereot ype << XSDcomnpl exType >>

Conpositi on "docunent assi gnnent"
St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ati on "physi cal _conponent”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Association "is realization of"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Quantified instance

Class "Quantified instance"

St ereot ype << XSDcomnpl exType >>

Associ ation "quantity"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Repl aced definition rel ationship
Cl ass "Repl aced definition relationship"
St ereot ype << XSDcomnpl exType >>
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Conposi ti on "change"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "description
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Cl ass Repl aced usage rel ationship
Cl ass "Repl aced _usage rel ati onshi p"

St ereot ype << XSDconpl exType >>

Conposition "description”
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "usage context"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Sel ected instance

Cl ass "Sel ected instance"

St ereot ype << XSDconpl exType >>

Attribute "selection control™
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "sel ected quantity"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Single instance
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Class "Single instance"
St ereot ype << XSDconpl exType >>

Conposition "instance placenent”

St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Cl ass Specified instance
Cl ass "Specified instance"
St ereot ype << XSDcomnpl exType >>

Associ ation "assenbly context"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "rel ated i nstance"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "upper _usage
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Cl ass Tool part relationship
Class "Tool part relationship"
St ereot ype << XSDcomnpl exType >>

Conposition "used technol ogy description”

St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "pl acerment”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

PLM Adopted Specification

433



t ypeCont ai nnent = fal se

B.1.5 Document and File Management

Class Digital docunent
Class "Digital docunent”
St ereot ype << XSDconpl exType >>

Associ ation "file"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Digital file
Class "Digital file"
St ereot ype << XSDconpl exType >>

Conposition "external nodel"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Cl ass Docunent
Cl ass "Docunent"
St er eot ype << XSDconpl exType >>

Attribute "docunent id"
St er eot ype << XSDel enent >>

posi tion = 03

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conpositi on "docunent version"
St er eot ype << XSDel enent >>

posi tion =04

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conpositi on "nane"

St er eot ype << XSDel enent >>
posi tion 02
anonynousRol e fal se
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true
true

anonynousType
t ypeCont ai nnent

Conposition "description"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "alias identification"
St er eot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Cl ass Docunent assi gnment

G ass "Docunent assi gnnent”

St ereot ype << XSDcomnpl exType >>

Attribute "role"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "assi gned_docunent"”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Cl ass Docunent _content _property
Cl ass "Docunent content property"
St ereot ype << XSDcomnpl exType >>

Attribute "detail |evel”

St ereot ype << XSDel ement >>
position = 01
anonynousRol e = fal se
anonynmousType = true
t ypeCont ai nnent = true

Attribute "geonetry type
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true
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t ypeCont ai nnent = true

Associ ation "l anguages”
St er eot ype << XSDel enent >>

posi tion =04

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Associ ation "real world scal e"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Docunent creation_property
Cl ass "Docunent creation property"

St ereot ype << XSDconpl exType >>

Attribute "creating systent
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "operating systent
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "creating interface"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Cl ass Docurnent file

Cl ass "Docunent file"

St ereot ype << XSDconpl exType >>

Attribute "file id"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
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Attribute "version id"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conposition "sinple property val ue"
St er eot ype << XSDel enent >>

posi tion = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "creation"
St ereot ype << XSDel ement >>

position = 08
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "content"
St ereot ype << XSDel ement >>

position = 07
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Association "file fornmat
St ereot ype << XSDel ement >>

position = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "size"
St ereot ype << XSDel ement >>

position = 05
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "external id and | ocation'

St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Associ ation "docunment file type"
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St er eot ype << XSDel enent >>

posi tion = 03

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Cl ass Docunent fornat property
Class "Docunent fornat property"
St er eot ype << XSDconpl exType >>

Attribute "data_fornmat"”
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "character code"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "size format"
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Docunent | ocation_property
Cl ass "Docunent | ocation property"
St ereot ype << XSDconpl exType >>

Attribute "l ocation nane"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "external file id and | ocation"
St er eot ype << XSDel enent >>

position = 02
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Cl ass Docunent representation
Cl ass "Docunent representation”
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St er eot ype << XSDcomnpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conpositi on "docunent structure"
St er eot ype << XSDel enent >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "alias identification"
St ereot ype << XSDel ement >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "sinple property val ue

St ereot ype << XSDel ement >>

position = 10
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "content"
St ereot ype << XSDel ement >>

position = 07
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Associ ation "size"
St ereot ype << XSDel ement >>

position = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Associ ation "representation fornat
St er eot ype << XSDel enent >>

posi tion = 05
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "conmmon | ocati on"
St er eot ype << XSDel enent >>

posi tion =04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "creation"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Docunent size property

Cl ass "Docunent size property"
St ereot ype << XSDconpl exType >>

Associ ati on "page count"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Association "file size"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Docunent _structure

Cl ass "Docunent structure"

St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
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St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Associ ation "rel ated"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Cl ass Docunent _type_property
Cl ass "Docunent type property"
St ereot ype << XSDcomnpl exType >>

Attribute "docurment type nane"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "alias identification"
St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "used classification_systent
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Cl ass Document versi on
Cl ass "Docunent version"
St ereot ype << XSDcomnpl exType >>

Attribute "id"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "docunent _version _rel ationship"
St ereot ype << XSDel ement >>
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posi tion = 05

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "description”
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conposition "docunent representation'

St er eot ype << XSDel enent >>

position = 03
anonynmousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "alias identification"
St er eot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Cl ass Docunent _version_rel ationship
Cl ass "Docunent version_rel ationship'

St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

true

t ypeCont ai nnent

Conposition "description”
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

true

t ypeCont ai nnent

Associ ation "rel at ed"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Class External file id and | ocation

Class "External file id and | ocati on"

St ereot ype << XSDconpl exType >>

Attribute "external id"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Cl ass Har dcopy
G ass "Hardcopy"
St ereot ype << XSDcomnpl exType >>

Cl ass Naned si ze
Cl ass "Naned size"
St ereot ype << XSDcomnpl exType >>

Attribute "size"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "referenced standard"

St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
G ass Physi cal docunent

G ass "Physical docunent"”

St ereot ype << XSDcomnpl exType >>

Associ ati on "conponent "
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Cl ass Physical representation
Cl ass "Physical representation”
St ereot ype << XSDcompl exType >>

G ass Rectangul ar_si ze
G ass "Rectangul ar_si ze"
St ereot ype << XSDcomnpl exType >>
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Associ ation "density"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Associ ation "hei ght"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "wi dth"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

B.1.6 Shape Definition and Transformation
Cl ass Accuracy

Cl ass "Accuracy"
St er eot ype << XSDconpl exType >>

Attribute "accuracy val ue"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "accuracy type
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "description
St er eot ype << XSDel enent >>

posi tion =04

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Association "is defined for"
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St er eot ype << XSDel enent >>

posi tion = 03

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Axis2 placenent 3d
Class "Axi s2 placenent 3d"
St ereot ype << XSDconpl exType >>

Associ ation "ref direction”
St er eot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Associ ation "axis"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "l ocation"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Cartesian_coordi nate _space
Cl ass "Cartesi an_coordi nate space"
St ereot ype << XSDcomnpl exType >>

Association "unit of val ues"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Cartesian_coordi nate space 2d
Class "Cartesi an _coordi nate space_2d"

St ereot ype << XSDcomnpl exType >>

Cl ass Cartesian_coordi nate space 3d
Class "Cartesi an _coordi nate space_ 3d"

St ereot ype << XSDcompl exType >>

Cl ass Cartesian_point
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Class "Cartesian point"
St er eot ype << XSDconpl exType >>

Attribute "coordi nates"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Cl ass Direction
Class "Direction"
St ereot ype << XSDconpl exType >>

Attribute "direction ratios"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Class Explicit transformation 3d
Class "Explicit _transformation_3d

St ereot ype << XSDconpl exType >>

Associ ation "axi s3"
St er eot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "axi s2"
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "axisl"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "local _origin
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se
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t ypeCont ai nnent = fal se

Class External geonetric nodel
Class "External geonetric nodel"

St ereot ype << XSDconpl exType >>

Attribute "nodel extent"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Cl ass External nodel
Cl ass "External nodel"
St ereot ype << XSDcomnpl exType >>

Attribute "nmodel id"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "geonetric_nodel relationship"”

St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Association "is defined in"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class External picture

G ass "External picture"

St ereot ype << XSDcompl exType >>

Cl ass Ceonetric_nodel
Cl ass "Geonetric _nodel "
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St er eot ype << XSDconpl exType >>

Attribute "nodel id"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "npdel extent"
St er eot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "geonetric_nodel relationship"”
St er eot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Association "is defined in"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Ceonetric _nodel relationship
Class "Geonetric _nodel rel ationship”
St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>
position = 02
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fal se
true
true

anonynousRol e
anonynousType
t ypeCont ai nnent

Associ ation "rel ated"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Cl ass Ceonetric nodel relationship with transformation

Class "Geonetric _nodel relationship with transfornation”

St ereot ype << XSDcomnpl exType >>

Associ ati on "nodel pl acenent”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Ceonetrical relationship

Cl ass "Ceonetrical rel ati onship"
St er eot ype << XSDcomnpl exType >>

Conposition "description"”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "definition placenent
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Inplicit transformation 3d
Class "Inplicit _transformation_3d
St er eot ype << XSDcomnpl exType >>

Associ ation "transformation_origin"

St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Associ ation "transformation target”
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class |Item shape
Class "Item shape"
St er eot ype << XSDconpl exType >>

Conposition "shape el ement”
St ereot ype << XSDel enent >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "shape _description_associ ati on"
St er eot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St er eot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "sinple property val ue"
St ereot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "descri bed object”
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se
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t ypeCont ai nnent = fal se

Cl ass Materi al
Class "Material"
St ereot ype << XSDconpl exType >>

Attribute "material nane"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "docunent assi gnnent"
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "material property association"
St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ati on "descri bed el ement"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Shape description_associ ation
Cl ass "Shape_descripti on_associ ati on"
St ereot ype << XSDcomnpl exType >>

Attribute "role"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "defining _geonetry"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Cl ass Shape el enent
Cl ass "Shape el enent"
St er eot ype << XSDconpl exType >>

Attribute "el enent nanme"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conposi tion "change"
St er eot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St er eot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "shape description_associ ati on"
St er eot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "shape el ement _rel ati onshi p"
St er eot ype << XSDel enent >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Conposition "sinple property val ue"
St ereot ype << XSDel enent >>
position = 07
anonynmousRol e true

452 PLM Adopted Specification



fal se
true

anonynousType
t ypeCont ai nnent

Cl ass Shape el enent rel ationship
Cl ass "Shape el enent rel ati onshi p"
St ereot ype << XSDconpl exType >>

Attribute "relation type"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Conposition "docunent assi gnnent”
St ereot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "shape description_association"
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "sinple property val ue"
St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "rel ated"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Transfornmation
Cl ass "Transformati on"
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St er eot ype << XSDconpl exType >>

Cl ass Transformation 3d
Cl ass "Transformati on 3d"
St er eot ype << XSDconpl exType >>

B.1.7 Classification

Class Cl assification association
Class "Classification association"

St ereot ype << XSDconpl exType >>

Attribute "role"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "definitional"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Associ ation "classified el enent”
St er eot ype << XSDel enent >>

posi tion = 03

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Classification attribute
Class "Classification attribute"”
St er eot ype << XSDconpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "alias identification"

St er eot ype << XSDel enent >>

posi tion = 07

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true
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Conposition "docunent assi gnnent"
St er eot ype << XSDel enent >>

posi tion = 08
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "description"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Association "attribute definition'
St ereot ype << XSDel ement >>

position = 05
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Associ ation "all owed val ue"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "associ ated cl assification"
St ereot ype << XSDel ement >>

position = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Cassification_system
Class "Cassification systent
St ereot ype << XSDcomnpl exType >>

Attribute "id"

St ereot ype << XSDel ement >>
position = 02
anonynousRol e fal se
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true
true

anonynousType
t ypeCont ai nnent

Conposition "description”
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conposition "docunent assi gnnent"
St ereot ype << XSDel enent >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "alias identification

St er eot ype << XSDel enent >>

position =04
anonynousRol e = true
anonynousType = fal se

t ypeCont ai nnent = true
Class External library reference
Class "External library reference"

St ereot ype << XSDconpl exType >>

Attribute "external id"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "library type"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 03

anonynousRol e = fal se
anonynmousType = true
t ypeCont ai nnent = true

Cl ass Ceneral classification
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Class "General classification”
St ereot ype << XSDconpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

posi tion = 04
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "version_id"
St er eot ype << XSDel ement >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "general classification hierarchy

St ereot ype << XSDel ement >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "classification association"
St ereot ype << XSDel ement >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "alias identification"
St ereot ype << XSDel ement >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "docunent assi gnnent
St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Associ ation "classification source"

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

Associ ation "used classification systent

01

fal se
fal se
fal se

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

Cl ass Ceneral classification hierarchy

= 02

fal se
fal se
fal se

Class "General classification hierarchy"

St ereot ype << XSDconpl exType >>

Associ ation "sub cl assification”

St er eot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Cl ass Specific _docunent classification

01

fal se
fal se
fal se

Cl ass "Specific_docunent cl assification”

St ereot ype << XSDconpl exType >>

Attribute "classification nanme"

St ereot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "specific docunent classification hierarchy"

03

fal se
true
true

St ereot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "description”

04

true
fal se
true

St er eot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent
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Associ ati on "associ at ed docunent
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Specific docunent classification hierarchy
Class "Specific docunent classification hierarchy"”
St ereot ype << XSDconpl exType >>

Associ ation "sub cl assification”
St er eot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Specific itemclassification
Class "Specific itemclassification"
St ereot ype << XSDcomnpl exType >>

Attribute "classification nanme"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

true

t ypeCont ai nnent

Conposition "specific itemclassification_hierarchy"
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St ereot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ati on "associated itent
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St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Specific itemclassification hierarchy
Class "Specific itemclassification hierarchy

St er eot ype << XSDconpl exType >>

Associ ation "sub cl assification"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

B.1.8 Properties
Cl ass Cost property

Cl ass "Cost property"
St ereot ype << XSDconpl exType >>

Cl ass Data envi ronnment
Cl ass "Data environnent"
St er eot ype << XSDconpl exType >>

Attribute "environnent nanme"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "description”
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Class Duration property
Class "Duration property"”
St ereot ype << XSDconpl exType >>

Cl ass Ceneral property
Class "General property"
St er eot ype << XSDconpl exType >>

Attribute "property type"
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St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Class Item property association
Class "ltem property association
St ereot ype << XSDconpl exType >>

Attribute "definitional"
St er eot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "descri bed el ement"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Mass _property

Cl ass "Mass _property"

St er eot ype << XSDcomnpl exType >>

Class Material property
Class "Material property"
St ereot ype << XSDcompl exType >>

Attribute "property name"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Class Material property association
Class "Material property association”
St er eot ype << XSDcomnpl exType >>

Attribute "definitional"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "associ ated property val ue"
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St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Material property val ue representation
Class "Material property value representation

St er eot ype << XSDconpl exType >>

Associ ati on "environnent condition"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Nuneri cal val ue

Cl ass "Nunerical val ue"

St ereot ype << XSDconpl exType >>

Attribute "val ue conponent”
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Cl ass Property

Cl ass "Property"

St ereot ype << XSDconpl exType >>

Attribute "id"
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "version id"
St ereot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true
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t ypeCont ai nnent = true

Conposition "alias identification"
St er eot ype << XSDel enent >>

posi tion = 06
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "docunent assi gnnent"
St er eot ype << XSDel enent >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ati on "property source"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Association "allowed unit"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Property val ue

Class "Property_val ue"

St ereot ype << XSDconpl exType >>

Attribute "val ue nane"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "property val ue representation”
St ereot ype << XSDel ement >>

position = 02
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Cl ass Property val ue_associ ation
Class "Property val ue associ ati on”
St ereot ype << XSDcomnpl exType >>
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Conposition "description”
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Associ ation "validity context"
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Class Property value representation

Class "Property val ue representation”

St ereot ype << XSDconpl exType >>

Attribute "val ue determ nation"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "qualifier"”
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "property val ue associ ati on"

St er eot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "definition"
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Associ ation "global unit"

St ereot ype << XSDel enent >>
position = 02
anonynousRol e fal se
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fal se
fal se

anonynousType
t ypeCont ai nnent

Class Quality property
Class "Quality property"
St ereot ype << XSDconpl exType >>

Class Recyclability property
Class "Recyclability property"”
St ereot ype << XSDconpl exType >>

Class Sinple property val ue
Class "Sinple property val ue"
St ereot ype << XSDcomnpl exType >>

Attribute "val ue nane"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "val ue_type"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Class Sinmple string val ue

Class "Sinple string val ue"

St ereot ype << XSDcompl exType >>

Conposition "val ue specification"

St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Class String val ue

Class "String val ue"

St er eot ype << XSDcomnpl exType >>

Conposition "val ue_specification"

St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
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Class Unit
Class "Unit"
St er eot ype << XSDconpl exType >>

Attribute "unit nang"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Class Value limt
Class "Value |lint"
St ereot ype << XSDconpl exType >>

Attribute "limt qualifier"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "limt"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Cl ass Val ue i st

Class "Value |ist"

St ereot ype << XSDconpl exType >>

Associ ation "val ues"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Val ue_range

G ass "Val ue range"

St ereot ype << XSDconpl exType >>

Attribute "upper linmt"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
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Attribute "lower limt"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Cl ass Value with unit
Class "Value with unit"
St ereot ype << XSDconpl exType >>

Attribute "significant digits"
St er eot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "unit_ conponent”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

B.1.9 Alias Identification
Class Alias identification

Class "Alias identification"
St er eot ype << XSDconpl exType >>

Attribute "alias id"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "alias version id"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "description"
St er eot ype << XSDel enent >>

posi tion = 04
anonynousRol e = fal se
anonynousType = true
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t ypeCont ai nnent = true

Associ ation "alias scope"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

B.1.10 Authorization
Cl ass Address

Cl ass "Address"
St er eot ype << XSDconpl exType >>

Attribute "internal |ocation"
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "street nunber”
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Attribute "street”
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "postal box"
St er eot ype << XSDel enent >>

posi tion =04
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "town"
St er eot ype << XSDel enent >>

posi tion = 05
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent
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Attribute "regi on"
St er eot ype << XSDel enent >>

posi tion = 06
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "postal code"
St er eot ype << XSDel enent >>

posi tion = 07
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Attribute "country"
St ereot ype << XSDel ement >>

position = 08
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "facsinle nunber”
St ereot ype << XSDel ement >>

position = 09
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "tel ephone_nunber"
St ereot ype << XSDel ement >>

position = 10
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "electronic mail address"
St ereot ype << XSDel ement >>

position =11
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "tel ex nunber”
St ereot ype << XSDel ement >>

position =12
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Cl ass Approva
G ass "Approval "
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St er eot ype << XSDconpl exType >>

Attribute "level"
St er eot ype << XSDel enent >>

posi tion = 06

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "approval relationship"”

St er eot ype << XSDel enent >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent assi gnnent"

St er eot ype << XSDel enent >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ati on "scope"
St er eot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "actual date"
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "planned dat e"
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "is_approved by"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Associ ation "is applied to"
St er eot ype << XSDel enent >>

posi tion = 01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Cl ass Approval rel ationship
Cl ass "Approval relationship"
St ereot ype << XSDconpl exType >>

Attribute "relation_type"
St er eot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "rel ated"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Cl ass Approval status
Cl ass "Approval status”
St ereot ype << XSDcomnpl exType >>

Attribute "status nanme"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "approval "
St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "alias identification"
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St er eot ype << XSDel enent >>

posi tion =04

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Associ ation "used classification systent

St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Cl ass Date and person_assi gnnent
Cl ass "Date _and_person_assi gnnment"
St ereot ype << XSDconpl exType >>

Attribute "role"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Association "is applied to"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Date _and person_organi zati on
Class "Date and_person_organi zation"
St ereot ype << XSDconpl exType >>

Conposition "date and person_assi gnment"”

St er eot ype << XSDel enent >>

position = 02
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ati on "actual date"
St er eot ype << XSDel enent >>
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posi tion = 01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Date tine
Class "Date tine"
St ereot ype << XSDconpl exType >>

Attribute "tine"
St er eot ype << XSDel enent >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "date"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "date tine_assi gnnment

St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Class Date time_assignnent
Class "Date tinme _assignnent"

St ereot ype << XSDcomnpl exType >>

Attribute "role"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Association "is applied to"

St ereot ype << XSDel ement >>
position = 02
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fal se
fal se
fal se

anonynousRol e
anonynousType
t ypeCont ai nnent

Cl ass Duration
Cl ass "Duration"
St er eot ype << XSDconpl exType >>

Attribute "tine"
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "time unit"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Cl ass Event reference

Cl ass "Event reference"”

St ereot ype << XSDconpl exType >>

Attribute "event type"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "event context"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Associ ation "offset"”

St ereot ype << XSDel enent >>
position =01
anonynousRol e fal se
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fal se
fal se

anonynousType
t ypeCont ai nnent

Class Organi zation
Class "Organi zati on"
St ereot ype << XSDconpl exType >>

Attribute "organizati on _nang"
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Attribute "organization type"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "id"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "docunent assi gnnent"

St ereot ype << XSDel ement >>

position = 10
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "person_organi zati on_assi gnnent

St ereot ype << XSDel ement >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "date and person_organi zati on"

St ereot ype << XSDel ement >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "alias identification"

St ereot ype << XSDel ement >>

PLM Adopted Specification

475



posi tion = 07

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Associ ation "postal address"
St er eot ype << XSDel enent >>

posi tion = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "delivery address"
St er eot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "visitor address"”
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Person

G ass "Person"

St ereot ype << XSDconpl exType >>

Attribute "person_nane"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "person_in_organization'

St ereot ype << XSDel enent >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent assi gnnent"

St er eot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Associ ation "preferred busi ness address

St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Person_in _organi zation
Class "Person in organi zation"
St ereot ype << XSDconpl exType >>

Attribute "role"
St er eot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "id"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynmousType = true

true

t ypeCont ai nnent

Conposition "person_organi zati on_assi gnnent"

St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "date and person_organi zati on"

St ereot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "l ocation"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "associ at ed _organi zati on'

St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se
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t ypeCont ai nnent = fal se

Cl ass Person _organi zati on_assi gnnent
Cl ass "Person organi zati on_assi gnnent

St er eot ype << XSDconpl exType >>

Attribute "role"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Association "is applied to"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

B.1.11 Configuration Management
Class Alternative_solution

Class "Alternative solution”
St er eot ype << XSDconpl exType >>

Conposition "configuration”
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Associ ati on "base el enent"”
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class C ass category association
Class "C ass category associ ation”
St er eot ype << XSDconpl exType >>
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Attribute "nandatory"
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Associ ation "associ ated cat egory"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Class Class condition association
Class "Class condition association”

St ereot ype << XSDcomnpl exType >>

Attribute "condition type"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "associ ated condition"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Cl ass_inclusion association
Class "C ass_inclusion association”

St er eot ype << XSDcomnpl exType >>

Conposition "description"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
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Associ ati on "associ ated i ncl usi on"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class C ass specification association
Class "C ass specification association

St er eot ype << XSDconpl exType >>

Attribute "association_type"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "associ ated specification”
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Cass structure relationship
Class "Class structure rel ationship”
St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "rel at ed"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

G ass Conpl ex_product
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Cl ass " Conpl ex product”
St ereot ype << XSDconpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "version_id"
St er eot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "product _structure rel ationship"
St ereot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "design constraint association"
St ereot ype << XSDel ement >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "conpl ex_product rel ati onship"
St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "alias identification"
St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "docunent assi gnnent
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Conposition "sinple property val ue"
St er eot ype << XSDel enent >>

posi tion = 08

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Cl ass Conpl ex product relationship
Cl ass "Conpl ex product rel ationship"
St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "rel at ed"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Conponent pl acenent

G ass " Conponent pl acenent”

St ereot ype << XSDconpl exType >>

Associ ation "reference product conponent”

St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "pl acenment"”
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Class Configuration
Class "Configuration"
St ereot ype << XSDconpl exType >>

Attribute "configuration type"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "inheritance type"
St er eot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Association "is solution for"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Dated configuration

Cl ass "Dated configuration”

St ereot ype << XSDcomnpl exType >>

Attribute "start date"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "end date"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Cl ass Descriptive specification
Class "Descriptive specification'

St ereot ype << XSDcomnpl exType >>

Attribute "id"

St ereot ype << XSDel ement >>
position = 02
anonynousRol e fal se
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anonynousType
t ypeCont ai nnent

Conposition "description”

true
true

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "docunent assi gnnent"

01

fal se
true
true

St ereot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Cl ass Design _constraint

Cl ass "Design_constraint"”

03

true
fal se
true

St ereot ype << XSDconpl exType >>

Attribute "constraint id"

St er eot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "design constraint rel ationship"

01

fal se
true
true

St ereot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "description”

05

true
fal se
true

St ereot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conpositi on "nane"

= 03

fal se
true
true

St er eot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Conposition "docunent assi gnnent"

02

fal se
true
true

St er eot ype << XSDel enent >>
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posi tion = 06

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "sinple property val ue"
St er eot ype << XSDel enent >>

posi tion = 07
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Association "is valid for"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Design_constraint _association
Cl ass "Design_constraint _association”
St ereot ype << XSDcomnpl exType >>

Conpositi on "nane"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Association "is based on"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Design_constraint relationship
Class "Design constraint relationship'

St ereot ype << XSDcomnpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Conposition "description"

St ereot ype << XSDel ement >>
position = 03
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fal se
true
true

anonynousRol e
anonynousType
t ypeCont ai nnent

Associ ati on "rel at ed"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Cl ass Design constraint _version
Cl ass "Design _constraint version"
St ereot ype << XSDconpl exType >>

Attribute "version id"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Class Effectivity

Class "Effectivity"

St ereot ype << XSDconpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "version id"
St er eot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "effectivity context"”
St ereot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Conposition "effectivity assignnent”
St ereot ype << XSDel enent >>
position = 09
anonynmousRol e true
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fal se
true

anonynousType
t ypeCont ai nnent

Conposition "description"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Associ ation "end definition"
St er eot ype << XSDel ement >>

position = 08
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Association "start definition"
St ereot ype << XSDel ement >>

position = 07
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "period"
St ereot ype << XSDel ement >>

position = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "concerned organi zati on'

St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Class Effectivity assi gnment
Class "Effectivity assignnent”
St ereot ype << XSDcomnpl exType >>

Attribute "role"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

true

t ypeCont ai nnent

Attribute "effectivity indication"

St ereot ype << XSDel ement >>
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posi tion = 03

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Associ ation "effective el enent”
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Final solution

Class "Final solution"

St ereot ype << XSDconpl exType >>

Attribute "final status"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "final specification'
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass | nstance pl acenent

G ass "l nstance_ pl acenent”

St ereot ype << XSDconpl exType >>

Associ ation "reference product conponent”
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "pl acenent"”
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Itemfunction association
Class "ltem function associ ation”
St ereot ype << XSDconpl exType >>
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Attribute "association type"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conposition "description"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "associ ated function"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Lot configuration

Class "Lot _configuration"

St er eot ype << XSDcomnpl exType >>

Attribute "lot id"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "l ot size"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Cl ass Manufacturing configuration
G ass "Manuf acturing configuration”
St er eot ype << XSDcomnpl exType >>

Associ ati on "concerned organi zati on"

St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Association "is solution for"
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Physical instance

Cl ass "Physical instance"

St er eot ype << XSDconpl exType >>

Attribute "serial nunber"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "lot id"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "inventory nunber"
St er eot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "physical instance test result

St ereot ype << XSDel enent >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "physical assenbly rel ationship"

St ereot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se
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t ypeCont ai nnent = true

Conpositi on "docunent assi gnnent"
St er eot ype << XSDel enent >>

posi tion = 07
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "alias identification"
St er eot ype << XSDel enent >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "sinple property val ue"
St ereot ype << XSDel ement >>

position = 10
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Association "is realization of"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Physical _instance test result
Class "Physical instance test result”

St ereot ype << XSDcomnpl exType >>

Attribute "id"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Conpositi on "Docunent assi gnnent"
St ereot ype << XSDel ement >>
position = 05
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anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Associ ation "test result”
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "test activity"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Product cl ass

Cl ass "Product class"

St ereot ype << XSDconpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "l evel type"
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "version id"
St ereot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "product identification

St er eot ype << XSDel enent >>

position = 13
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description”
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St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conpositi on "nane"
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Conposition "class structure rel ati onship"
St ereot ype << XSDel ement >>

position =12
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "cl ass_specification association”
St ereot ype << XSDel ement >>

position =11
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "class_inclusion_association"
St ereot ype << XSDel ement >>

position = 10
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "class condition_association”
St ereot ype << XSDel ement >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "cl ass_category associ ati on"
St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Conposition "docunent assi gnnent"
St ereot ype << XSDel ement >>
position = 07
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anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "alias identification

St er eot ype << XSDel enent >>

posi tion = 08
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "sinple property val ue"

St ereot ype << XSDel enent >>

position =14
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Gl ass Product conponent

G ass "Product conmponent”

St ereot ype << XSDconpl exType >>

Attribute "instance required"
St er eot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "configuration"
St er eot ype << XSDel enent >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "conponent pl acenent
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St er eot ype << XSDel enent >>

posi tion = 06

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Association "is rel evant for"
St er eot ype << XSDel enent >>

posi tion = 04

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Associ ation "is influenced by"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Gl ass Product design
G ass "Product design"
St ereot ype << XSDcomnpl exType >>

Associ ation "product"”
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Product function

Cl ass "Product function"

St ereot ype << XSDcomnpl exType >>

Conposition "description"”
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "configuration"
St ereot ype << XSDel ement >>
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posi tion =04

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Association "is relevant for"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Product identification

Cl ass "Product identification"
St ereot ype << XSDconpl exType >>

Attribute "version id"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "id"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "item.i nstance"
St er eot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
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Conposi tion "docunent assi gnnent"
St er eot ype << XSDel enent >>

posi tion = 05

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "sinple property val ue"
St er eot ype << XSDel enent >>

posi tion = 07

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Cl ass Product specification
Gl ass "Product specification”
St ereot ype << XSDcomnpl exType >>

Associ ation "defining_specification"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Product structure rel ationship
Gl ass "Product structure rel ationship"

St ereot ype << XSDcomnpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "sinple property val ue"
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St er eot ype << XSDel enent >>

posi tion = 05

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Associ ati on "rel at ed"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Serial configuration
Class "Serial configuration"
St ereot ype << XSDconpl exType >>

Attribute "serial start nunber"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "serial end nunber"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
Cl ass Specification

Gl ass "Specification”

St ereot ype << XSDconpl exType >>

Attribute "id"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "version id"
St er eot ype << XSDel enent >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "package"
St er eot ype << XSDel enent >>
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posi tion = 06

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "specification inclusion

St er eot ype << XSDel enent >>

posi tion = 09
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conposition "description"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "alias identification"

St ereot ype << XSDel ement >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "docunent assi gnnent
St ereot ype << XSDel ement >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ati on "category"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Specification category

Cl ass "Specification_category"”
St ereot ype << XSDcomnpl exType >>
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Attribute "inplicit exclusive condition"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "id"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "specification_category hierarchy"
St er eot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "docunent assi gnnent"
St ereot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "alias identification"
St ereot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Cl ass Specification _category hierarchy
Class "Specification_category hierarchy"
St ereot ype << XSDconpl exType >>

Associ ati on "sub_cat egory"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se
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t ypeCont ai nnent = fal se

Cl ass Specification expression
Class "Specification expression"

St ereot ype << XSDconpl exType >>

Attribute "operation"
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "id"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "specification_inclusion"

St ereot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "operand"”
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Cl ass Specification_inclusion
Cl ass "Specification_inclusion"
St er eot ype << XSDcomnpl exType >>

Attribute "id"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
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Conposition "description”
St er eot ype << XSDel enent >>

posi tion = 02

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Associ ation "included specification”
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Supplier _solution

Cl ass "Supplier_sol ution"

St ereot ype << XSDconpl exType >>

Attribute "probability rate"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "supplier"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Technical sol ution

Cl ass "Technical sol ution"

St ereot ype << XSDconpl exType >>

Conposition "description”
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

B.1.12 Change and Work Management
Class Activity

Class "Activity"
St er eot ype << XSDconpl exType >>
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Attribute "activity type"
St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "id"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Attribute "status"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "internal"”
St ereot ype << XSDel ement >>

position = 13
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "activity relationship"
St ereot ype << XSDel ement >>

position = 15
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "activity el enent”
St ereot ype << XSDel ement >>

position = 16
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St ereot ype << XSDel ement >>
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posi tion = 17

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Conposition "sinple property val ue

St er eot ype << XSDel enent >>

posi tion = 18
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Associ ati on "chosen net hod"
St er eot ype << XSDel enent >>

position =14
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "actual start date"
St er eot ype << XSDel enent >>

position = 12
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "planned start date"
St er eot ype << XSDel enent >>

position =11
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "planned _end_dat e"
St er eot ype << XSDel enent >>

position = 10
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "actual end date"
St ereot ype << XSDel enent >>

position = 09
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Associ ation "requestor”

St ereot ype << XSDel enent >>
position = 08
anonynousRol e fal se
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fal se
fal se

anonynousType
t ypeCont ai nnent

Associ ation "supplying organi zati on"
St er eot ype << XSDel enent >>

posi tion = 07
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "concerned organi zati on"
St er eot ype << XSDel ement >>

position = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "resol ved_request”
St ereot ype << XSDel ement >>

position = 05
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Activity el enent

Class "Activity elenment”

St er eot ype << XSDcomnpl exType >>

Attribute "role"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "el ement delivery"
St ereot ype << XSDel ement >>

position = 03
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conpositi on "docunent assi gnnent
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "el enent"
St ereot ype << XSDel ement >>
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posi tion =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Activity nethod
Class "Activity nethod"
St er eot ype << XSDconpl exType >>

Attribute "consequence"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "activity method_assi gnment”

St er eot ype << XSDel enent >>

position =04
anonynmousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Conpositi on "nane"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

true

t ypeCont ai nnent

Conpositi on "docunent assi gnnent"
St ereot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Associ ation "description”
St ereot ype << XSDel enent >>

position =01

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Activity nethod assi gnnent
Class "Activity nmet hod assi gnnment

St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel enent >>
position = 02
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fal se
true
true

anonynousRol e
anonynousType
t ypeCont ai nnent

Conposition "sinple property val ue"

St er eot ype << XSDel enent >>

posi tion = 03

anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Associ ati on "associ ated request”

St er eot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Class Activity rel ationship
Class "Activity rel ati onship"
St ereot ype << XSDcomnpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "rel ated"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
G ass Change

d ass "Change"

St ereot ype << XSDcomnpl exType >>

Conposition "description"

St ereot ype << XSDel ement >>
position = 01
anonynousRol e fal se
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anonynousType
t ypeCont ai nnent

Conposition "docunent assi gnnent"

true
true

St er eot ype << XSDel enent >>

posi tion
anonynousRol e
anonynousType

t ypeCont ai nnent

Class El enent delivery
Cl ass "El enent _delivery"

02

true
fal se
true

St ereot ype << XSDconpl exType >>

Associ ation "quantity"

St er eot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

Associ ation "destination

=01

fal se
fal se
fal se

St er eot ype << XSDel enent >>

position
anonynousRol e
anonynousType

t ypeCont ai nnent

G ass Proj ect
Class "Project"

02

fal se
fal se
fal se

St ereot ype << XSDconpl exType >>

Attribute "id"

St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent = true
Conposition "Project rel ati onship"
St ereot ype << XSDel enent >>
position = 10
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent = true

Conposition "description

St ereot ype << XSDel enent >>

position
anonynousRol e
anonynousType
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t ypeCont ai nnent = true

Conpositi on "nane"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Conposition "docunent assi gnnent"

St er eot ype << XSDel enent >>

position =11
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "pl anned _end _dat e"
St ereot ype << XSDel ement >>

position = 09

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Associ ati on "work progrant
St ereot ype << XSDel ement >>

position = 08
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "planned start date

St ereot ype << XSDel ement >>

position = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "actual end date"
St ereot ype << XSDel ement >>

position = 05
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Associ ation "actual start date"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Associ ation "is applied to"
St er eot ype << XSDel enent >>

posi tion = 07

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Class Project relationship
Class "Project relationship"
St er eot ype << XSDconpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ation "rel at ed"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Wrk order

Cl ass "Work order™

St ereot ype << XSDconpl exType >>

Attribute "id"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "version id"
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "work order type"
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St er eot ype << XSDel enent >>

posi tion = 05

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "description"
St er eot ype << XSDel enent >>

posi tion = 04

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conpositi on "docunent assi gnnent

St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "is controlling"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
G ass Wrk request

Class "Wbrk request”

St ereot ype << XSDcompl exType >>

Attribute "id"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "request type"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Attribute "status"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true
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Attribute "version id"
St er eot ype << XSDel enent >>

posi tion = 05

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Conposition "description”
St er eot ype << XSDel enent >>

posi tion = 08
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St er eot ype << XSDel enent >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "notified person”
St er eot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "scope"
St ereot ype << XSDel enent >>

position = 07
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ati on "requestor”
St ereot ype << XSDel enent >>

position = 06
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

B.1.13 Process Planning
Class Process operation definition

Class "Process operation definition"
St er eot ype << XSDconpl exType >>

Attribute "id"
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St er eot ype << XSDel enent >>

posi tion = 01
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Attribute "process type"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Attribute "version id"
St ereot ype << XSDel ement >>

position = 05
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "process _operation definition_relationship"”
St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "sinple property val ue"
St ereot ype << XSDel ement >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Cl ass Process operation definition relationship
Class "Process operation definition relationship"
St ereot ype << XSDcomnpl exType >>
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Attribute "rel ation type"
St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Associ ati on "rel at ed"
St er eot ype << XSDel enent >>

posi tion =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Process _operation_input or_ output
Cl ass "Process operation input _or_output"

St ereot ype << XSDconpl exType >>

Attribute "role"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Associ ati on "concerned_shape"
St er eot ype << XSDel enent >>

position = 05

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Associ ation "pl acenent”
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Associ ation "el ement”

St ereot ype << XSDel enent >>
position = 03
anonynousRol e fal se
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fal se
fal se

anonynousType
t ypeCont ai nnent

Cl ass Process operation _occurrence
Class "Process operation occurrence"
St ereot ype << XSDconpl exType >>

Attribute "id"
St er eot ype << XSDel enent >>

posi tion = 04
anonynousRol e = fal se
anonynousType = true

t ypeCont ai nnent true

Conposition "process_operation resource_assi gnnent"”
St ereot ype << XSDel ement >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "process_operation_occurence rel ationship"
St ereot ype << XSDel ement >>

anonynmousRol e = true

anonynousType fal se

t ypeCont ai nnent true

Conposition "process _operation_input _or output”
St ereot ype << XSDel ement >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "configuration"
St ereot ype << XSDel ement >>

position = 09
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "docunent assi gnnent"
St ereot ype << XSDel ement >>

position = 08
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Conposition "sinple property val ue"
St ereot ype << XSDel ement >>
position = 10
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anonynousRol e = true
anonynousType = fal se
t ypeCont ai nnent = true

Associ ation "operation definition
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Association "is defined in"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "pl an"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Process _operation_occurrence relationship
Cl ass "Process operation _occurrence rel ationship'

St ereot ype << XSDconpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description”
St ereot ype << XSDel enent >>

position =04
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "change"
St er eot ype << XSDel enent >>

position = 06
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "cycle tine"
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St er eot ype << XSDel enent >>

posi tion = 05

anonynousRol e = fal se
anonynousType = fal se
t ypeCont ai nnent = fal se

Associ ation "waiting tinme"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Associ ation "rel ated"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

fal se

t ypeCont ai nnent

Cl ass Process_operation_resource_assi gnnent
Cl ass "Process operation resource _assi gnnment”
St ereot ype << XSDcomnpl exType >>

Attribute "reference tool"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "reason"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "sinple property val ue
St ereot ype << XSDel ement >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "pl acerment”
St ereot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
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Associ ati on "resource definition"
St er eot ype << XSDel enent >>

posi tion = 03
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Process pl an

Class "Process plan"

St ereot ype << XSDconpl exType >>

Attribute "plan_id"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "process plan rel ati onship"”
St er eot ype << XSDel enent >>

position = 05
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Conposition "description”
St er eot ype << XSDel enent >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "nane"
St er eot ype << XSDel enent >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "configuration
St ereot ype << XSDel enent >>

position = 07
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true
Conposition "docunent assi gnnent"
St ereot ype << XSDel enent >>
position = 06
anonynmousRol e true
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fal se
true

anonynousType
t ypeCont ai nnent

Conposition "sinple property val ue"
St er eot ype << XSDel enent >>

posi tion = 08
anonynousRol e = true
anonynousType = fal se

true

t ypeCont ai nnent

Associ ation "produced output”
St er eot ype << XSDel ement >>

position = 04
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Process _plan rel ationship
Class "Process plan rel ationship'
St ereot ype << XSDcomnpl exType >>

Attribute "rel ation_type"
St ereot ype << XSDel ement >>

position = 03
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conposition "description"
St ereot ype << XSDel ement >>

position = 02
anonynousRol e = fal se
anonynmousType = true

t ypeCont ai nnent true

Conpositi on "change"
St ereot ype << XSDel ement >>

position = 04
anonynmousRol e = true
anonynousType = fal se

t ypeCont ai nnent true

Associ ation "rel ated"
St ereot ype << XSDel ement >>

position = 01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se

Cl ass Process _plan_version
Cl ass "Process plan_version"
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St er eot ype << XSDconpl exType >>

Attribute "version id"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Cl ass Process property association
Class "Process property association"”
St ereot ype << XSDconpl exType >>

Associ ati on "descri bed el ement"
St er eot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
Cl ass Process state

Cl ass "Process state"

St ereot ype << XSDconpl exType >>

Association "related itemdefinition"
St ereot ype << XSDel enent >>

position =01
anonynousRol e = fal se
anonynousType = fal se

t ypeCont ai nnent fal se
B.1.14 Multi Language Support

Package "Milti | anguage support"
St ereotype << XSDtransl atabl eString >>

Cl ass Language
Cl ass "Language"
St er eot ype << XSDconpl exType >>

Attribute "l anguage code"
St er eot ype << XSDel enent >>

posi tion =01

anonynousRol e = fal se
anonynousType = true
t ypeCont ai nnent = true

Attribute "country code"
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St er eot ype << XSDel enent >>

posi tion = 02
anonynousRol e = fal se
anonynousType = true

true

t ypeCont ai nnent

Class Multi | anguage string

Class "Multi | anguage string"

St ereot ype << XSDconpl exType >>

nodel G oup = oni t Conpl exType

Class String with | anguage

Class "String with | anguage"

St ereot ype << XSDcomnpl exType >>

nodel G- oup = omi t Conpl exType

B.2 XML Schema for PLM Services

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="http://www.omg.org/PLMServices1.0/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0"
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.omg.org/PLMServices1.0/XMLSchema">
<xs:import namespace="http://www.w3.org/XML/1998/namespace" schemal ocation="http://
www.w3.0rg/2001/xml.xsd" />
<xs:element name="PLM_container" type="PLM_container" />
<xs:complexType nhame="PLM_container">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="Accuracy" type="Accuracy" />
<xs:element name="Activity" type="Activity" />
<xs:element name="Activity_method" type="Activity_method" />
<xs:element name="Address" type="Address" />
<xs:element name="Application_context" type="Application_context" />
<xs:element name="Approval_status" type="Approval_status" />
<xs:element name="Axis2_placement_3d" type="Axis2_placement_3d" />
<xs:element name="Cartesian_coordinate_space" type="Cartesian_coordinate_space" />
<xs:element name="Cartesian_point" type="Cartesian_point" />
<xs:element name="Classification_attribute" type="Classification_attribute" />
<xs:element name="Classification_system" type="Classification_system" />
<xs:element name="Complex_product" type="Complex_product" />
<xs:element name="Data_environment" type="Data_environment" />
<xs:element name="Date_time" type="Date_time" />
<xs:element name="Descriptive_specification" type="Descriptive_specification" />
<xs:element name="Design_constraint" type="Design_constraint" />
<xs:element name="Direction" type="Direction" />
<xs:element name="Document" type="Document" />
<xs:element name="Document_content_property" type="Document_content_property" />
<xs:element name="Document_creation_property" type="Document_creation_property" />
<xs:element name="Document_file" type="Document_file" />
<xs:element name="Document_format_property" type="Document_format_property" />
<xs:element name="Document_location_property" type="Document_location_property" />
<xs:element name="Document_size_property" type="Document_size_property" />
<xs:element name="Document_type_property" type="Document_type_property" />
<xs:element name="Duration" type="Duration" />
<xs:element name="Effectivity" type="Effectivity" />
<xs:element name="Event_reference" type="Event_reference" />
<xs:element name="External_library_reference" type="External_library_reference" />
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<xs:element name="General_classification" type="General_classification" />

<xs:element name="Geometric_model" type="Geometric_model" />

<xs:element name="Item" type="Item" />

<xs:element name="Item_shape" type="Item_shape" />

<xs:element name="Language" type="Language" />

<xs:element name="Material" type="Material" />

<xs:element name="0rganization" type="Organization" />

<xs:element name="Person" type="Person" />

<xs:element name="Physical_instance" type="Physical_instance" />

<xs:element name="Process_operation_definition" type="Process_operation_definition" />
<xs:element name="Process_operation_occurrence" type="Process_operation_occurrence" /

<xs:element name="Process_plan" type="Process_plan" />
<xs:element name="Product_class" type="Product_class" />
<xs:element name="Project" type="Project" />

<xs:element name="Property" type="Property" />

<xs:element name="Property_value" type="Property_value" />
<xs:element name="Rectangular_size" type="Rectangular_size" />
<xs:element name="Specific_document_classification"

type="Specific_document_classification" />

<xs:element name="Specific_item_classification" type="Specific_item_classification" />
<xs:element name="Specification" type="Specification" />
<xs:element name="Specification_category" type="Specification_category" />
<xs:element name="Specification_expression" type="Specification_expression" />
<xs:element name="Transformation" type="Transformation" />
<xs:element name="Translations" type="Translations" />
<xs:element name="Unit" type="Unit" />
<xs:element name="Work_order" type="Work_order" />
<xs:element name="Work_request" type="Work_request" />
</xs:choice>
<xs:attribute name="uid" type="xs:ID" use="required" />
<xs:attribute name="version_id" type="xs:string" use="required" />
<xs:attribute ref="xml:lang" use="optional" />
</xs:complexType>
<xs:complexType name="PLM_object" abstract="true">
<xs:attribute name="uid" type="xs:ID" use="required" />
</xs:complexType>
<xs:complexType name="PLM_root_object" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Accuracy">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Accuracy_value" type="xs:double" />
<xs:element name="Accuracy_type" type="xs:string" />
<xs:element name="Is_defined_for" type="xs:IDREFS" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Activity">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Activity type" type="xs:string" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Status" type="xs:string" minOccurs="0" />
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<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Resolved_request" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Concerned_organization" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Supplying_organization" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Requestor" type="xs:IDREF" minOccurs="0" />
<xs:element name="Actual_end_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Planned_end_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Planned_start_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Actual_start_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Internal" type="xs:boolean" minOccurs="0" />
<xs:element name="Chosen_method" type="xs:IDREF" minOccurs="0" />
<xs:element name="Activity_relationship" type="Activity relationship" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Activity_element" type="Activity element" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Activity _element">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Element" type="xs:IDREF" />
<xs:element name="Role" type="xs:string" />
<xs:element name="Element_delivery" type="Element_delivery" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Activity _method">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_string" />
<xs:element name="Consequence" type="xs:string" minOccurs="0" />
<xs:element name="Name" type="Translatable_string" />
<xs:element name="Activity_method_assignment"
type="Activity _method_assignment" mi-nOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Activity_method_assignment">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Associated_request" type="xs:IDREF" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Simple_property value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Activity_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Address">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Internal_location" type="xs:string" minOccurs="0" />
<xs:element name="Street_number" type="xs:string" minOccurs="0" />
<xs:element name="Street" type="xs:string" minOccurs="0" />
<xs:element name="Postal_box" type="xs:string" minOccurs="0" />
<xs:element name="Town" type="xs:string" minOccurs="0" />
<xs:element name="Region" type="xs:string" minOccurs="0" />
<xs:element name="Postal_code" type="xs:string" minOccurs="0" />
<xs:element name="Country" type="xs:string" minOccurs="0" />
<xs:element name="Facsimile_number" type="xs:string" minOccurs="0" />
<xs:element name="Telephone_number" type="xs:string" minOccurs="0" />
<xs:element name="Electronic_mail_address" type="xs:string" minOccurs="0" />
<xs:element name="Telex_number" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Alias_identification">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Alias_id" type="xs:string" />
<xs:element name="Alias_version_id" type="xs:string" minOccurs="0" />
<xs:element name="Alias_scope" type="xs:IDREF" minOccurs="0" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Alternative_solution">
<xs:complexContent>
<xs:extension base="Complex_product">
<xs:sequence>
<xs:element name="Base_element" type="xs:IDREF" />
<xs:element name="Configuration" type="Configuration" minOccurs="0"

maxOccurs="unbounded" />

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Application_context">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
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<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Application_domain" type="xs:string" />
<xs:element name="Life_cycle_stage" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Approval">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Is_applied_to" type="xs:IDREFS" />
<xs:element name="Is_approved_by" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Planned_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Actual_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Scope" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Level" type="xs:string" minOccurs="0" />
<xs:element name="Approval_relationship" type="Approval_relationship"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Approval_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Approval_status">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Status_name" type="xs:string" />
<xs:element name="Used_classification_system" type="xs:IDREF" minOccurs="0" />
<xs:element name="Approval" type="Approval" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Assembly _component_relationship">
<xs:complexContent>
<xs:extension base="Item_definition_instance_relationship">
<xs:sequence>
<xs:element name="Placement" type="xs:IDREF" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Assembly_definition">
<xs:complexContent>
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<xs:extension base="Design_discipline_item_definition">
<xs:sequence>
<xs:element name="Assembly_type" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Axis2_placement_3d">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Location" type="xs:IDREF" />
<xs:element name="Axis" type="xs:IDREF" minOccurs="0" />
<xs:element name="Ref_direction" type="xs:IDREF" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Cartesian_coordinate_space" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Unit_of values" type="xs:IDREFS" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Cartesian_coordinate_space _2d">
<xs:complexContent>
<xs:extension base="Cartesian_coordinate_space" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Cartesian_coordinate_space _3d">
<xs:complexContent>
<xs:.extension base="Cartesian_coordinate_space" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Cartesian_point">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Coordinates" type="xs:double" minOccurs="3" maxOccurs="3" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Change">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Class_category association">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
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<xs:element name="Mandatory" type="xs:boolean" />
<xs:element name="Associated_category" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Class_condition_association">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Condition_type" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Associated_condition" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Class_inclusion_association">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Associated_inclusion" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Class_specification_association">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Association_type" type="xs:string" />
<xs:element name="Associated_specification" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Class_structure_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Classification_association">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Role" type="xs:string" minOccurs="0" />
<xs:element name="Definitional" type="xs:boolean" minOccurs="0" />
<xs:element name="Classified_element" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<xs:complexType name="Classification_attribute">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Id" type="xs:string" />
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Allowed_value" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Attribute_definition" type="xs:IDREF" />
<xs:element name="Associated_classification" type="xs:IDREF" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Classification_system">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:.sequence>
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Collected_item_association">
<xs:complexContent>
<xs:extension base="Item_definition_instance_relationship" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Collection_definition">
<xs:complexContent>
<xs:extension base="Design_discipline_item_definition">
<xs:sequence>
<xs:element name="Purpose" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Complex_product" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Id" type="xs:string" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Product_structure_relationship"
type="Product_structure_relationship" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Complex_product_relationship"
type="Complex_product_relationship" minOccurs="0" maxOccurs="unbounded" />
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<xs:element name="Design_constraint_association"
type="Design_constraint_association" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Complex_product_relationship">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Component_placement">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Placement" type="xs:IDREF" />
<xs:element name="Reference_product_component" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Configuration">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Is_solution_for" type="xs:IDREF" />
<xs:element name="Configuration_type" type="xs:string" />
<xs:element name="Inheritance_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Cost_property">
<xs:complexContent>
<xs:extension base="Property" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Data_environment">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Environment_name" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Date_and_person_assignment">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Is_applied_to" type="xs:IDREFS" />
<xs:element name="Role" type="xs:string" />
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<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>

</xs:complexContent>
</xs:complexType>
<xs:complexType name="Date_and_person_organization">

<xs:complexContent>

<xs:.extension base="PLM_object">
<xs:.sequence>

<xs:element name="Actual_date" type="xs:IDREF" />

<xs:element name="Date_and_person_assignment"

type="Date_and_person_assignment" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Date_time">
<xs:complexContent>

<xs:extension base="PLM_root_object">
<xs:sequence>

<xs:element name="Time" type="xs:string" minOccurs="0" />
<xs:element name="Date" type="xs:string" />
<xs:element name="Date_time_assignment" type="Date_time_assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Date_time_assignment">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Role" type="xs:string" />
<xs:element name="Is_applied_to" type="xs:IDREFS" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="Dated_configuration">
<xs:complexContent>

<xs:extension base="Manufacturing_configuration">
<xs:sequence>

<xs:element name="Start_date" type="xs:string" />
<xs:element name="End_date" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="Descriptive_specification">
<xs:complexContent>

<xs:extension base="PLM_root_object">
<xs:sequence>

<xs:element name="Description" type="Translatable_string" />
<xs:element name="Id" type="xs:string" minOccurs="0" />

<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />

</xs:sequence>
</xs:extension>

</xs:complexContent>
</xs:complexType>
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<xs:complexType name="Design_constraint">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Constraint_id" type="xs:string" />
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Is_valid_for" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Design_constraint_relationship"
type="Design_constraint_relationship" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Design_constraint_association">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Is_based_on" type="xs:IDREF" />
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Design_constraint_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Design_constraint_version">
<xs:complexContent>
<xs:extension base="Design_constraint">
<xs:sequence>
<xs:element name="Version_id" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Design_discipline_item_definition">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="1d" type="xs:string" />
<xs:element name="Additional_context" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Initial_context" type="xs:IDREF" />
<xs:element name="ltem_instance" type="Item_instance" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
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<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Item_function_association" type="ltem_function_association"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Item_definition_relationship" type="Item_definition_relationship"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Item_definition_instance_relationship"
type="Item_definition_instance_relationship" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Digital _document">
<xs:complexContent>
<xs:extension base="Document_representation">
<xs:sequence>
<xs:element name="File" type="xs:IDREFS" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Digital_file">
<xs:complexContent>
<xs:.extension base="Document _file">
<xs:.sequence>
<xs:element name="External_model" type="External_model" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Direction">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:.sequence>
<xs:element name="Direction_ratios" type="xs:double" minOccurs="3"
maxOccurs="3" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:.sequence>
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Name" type="Translatable_string" />
<xs:element name="Document_id" type="xs:string" />
<xs:element name="Document_version" type="Document_version"
maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_assignment">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:.sequence>
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<xs:element name="Assigned_document" type="xs:IDREF" />
<xs:element name="Role" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Document_content_property">
<xs:.complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Detail_level" type="xs:string" minOccurs="0" />
<xs:element name="Geometry type" type="xs:string" minOccurs="0" />
<xs:element name="Real_world_scale" type="xs:IDREF" minOccurs="0" />
<xs:element name="Languages" type="xs:IDREFS" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_creation_property">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Creating_system" type="xs:string" />
<xs:element name="Operating_system" type="xs:string" minOccurs="0" />
<xs:element name="Creating_interface" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_file" abstract="true">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="File_id" type="xs:string" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Document_file_type" type="xs:IDREF" minOccurs="0" />
<xs:element name="External_id_and_location" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Size" type="xs:IDREF" minOccurs="0" />
<xs:element name="File_format" type="xs:IDREF" minOccurs="0" />
<xs:element name="Content" type="xs:IDREF" minOccurs="0" />
<xs:element name="Creation" type="xs:IDREF" minOccurs="0" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_format_property">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Data_format" type="xs:string" minOccurs="0" />
<xs:element name="Character_code" type="xs:string" minOccurs="0" />
<xs:element name="Size_format" type="xs:IDREF" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_location_property">
<xs:complexContent>
<xs:extension base="PLM_root_object">

PLM Adopted Specification 533



<xs:sequence>
<xs:element name="Location_name" type="xs:string" />
<xs:element name="External_file_id and_location"
type="External_file_id_and_location" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_representation" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:.sequence>
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Creation" type="xs:IDREF" minOccurs="0" />
<xs:element name="Common_location" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Representation_format" type="xs:IDREF" minOccurs="0" />
<xs:element name="Size" type="xs:IDREF" minOccurs="0" />
<xs:element name="Content" type="xs:IDREF" minOccurs="0" />
<xs:element name="Document_structure" type="Document_structure" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_size property">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:.sequence>
<xs:element name="File_size" type="xs:IDREF" minOccurs="0" />
<xs:element name="Page_count" type="xs:IDREF" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_structure">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:.sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_type_property">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:.sequence>
<xs:element name="Document_type_name" type="xs:string" />
<xs:element name="Used_classification_system" type="xs:IDREF" minOccurs="0" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
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</xs:complexType>
<xs:complexType name="Document_version">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Document_representation" type="Document_representation"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Document_version_relationship"
type="Document_version_relationship" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_version_relationship">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Relation_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Duration">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Time" type="xs:string" />
<xs:element name="Time_unit" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Duration_property">
<xs:complexContent>
<xs:.extension base="Property" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Effectivity">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Concerned_organization" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Id" type="xs:string" minOccurs="0" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Effectivity _context" type="xs:string" minOccurs="0" />
<xs:element name="Period" type="xs:IDREF" minOccurs="0" />
<xs:element name="Start_definition" type="xs:IDREF" minOccurs="0" />
<xs:element name="End_definition" type="xs:IDREF" minOccurs="0" />
<xs:element name="Effectivity_assignment" type="Effectivity _assignment"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<xs:complexType name="Effectivity assignment">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Effective_element" type="xs:IDREF" />
<xs:element name="Role" type="xs:string" />
<xs:element name="Effectivity indication" type="xs:boolean" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Element_delivery">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Quantity" type="xs:IDREF" />
<xs:element name="Destination" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Event_reference">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="0Offset" type="xs:IDREF" minOccurs="0" />
<xs:element name="Event_context" type="xs:IDREF" minOccurs="0" />
<xs:element name="Event_type" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Explicit_transformation_3d">
<xs:complexContent>
<xs:.extension base="Transformation_3d">
<xs:.sequence>
<xs:element name="Local_origin" type="xs:IDREF" />
<xs:element name="Axis1" type="xs:IDREF" minOccurs="0" />
<xs:element name="Axis2" type="xs:IDREF" minOccurs="0" />
<xs:element name="Axis3" type="xs:IDREF" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="External_file_id_and_location">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:.sequence>
<xs:element name="External_id" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="External_geometric_model">
<xs:complexContent>
<xs:.extension base="External_model">
<xs:.sequence>
<xs:element name="Model_extent" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>

536 PLM Adopted Specification



</xs:complexContent>
</xs:complexType>
<xs:complexType name="External_library_reference">
<xs:.complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="External_id" type="xs:string" />
<xs:element name="Library_type" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="External_model" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Is_defined_in" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Model_id" type="xs:string" />
<xs:element name="Geometric_model_relationship"
type="Geometric_model_relationship" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="External_picture">
<xs:complexContent>
<xs:extension base="External_model" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Final_solution">
<xs:complexContent>
<xs:.extension base="Alternative_solution">
<xs:sequence>
<xs:element name="Final_specification" type="xs:IDREFS" />
<xs:element name="Final_status" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="General_classification">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Classification_source" type="xs:IDREF" minOccurs="0" />
<xs:element name="Used_classification_system" type="xs:IDREF" minOccurs="0" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="General_classification_hierarchy"
type="General_classification_hierarchy" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Classification_association" type="Classification_association"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
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</xs:complexType>
<xs:complexType name="General_classification_hierarchy">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Sub_classification" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="General_item_definition_instance_relationship">
<xs:complexContent>
<xs:extension base="Item_definition_instance_relationship">
<xs:sequence>
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="General_item_definition_relationship">
<xs:complexContent>
<xs:extension base="Item_definition_relationship">
<xs:.sequence>
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="General_item_instance_relationship">
<xs:complexContent>
<xs:extension base="Item_instance_relationship">
<xs:.sequence>
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="General_property">
<xs:complexContent>
<xs:extension base="Property">
<xs:sequence>
<xs:element name="Property_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Geometric_model">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Is_defined_in" type="xs:IDREF" />
<xs:element name="Model_id" type="xs:string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Model_extent" type="xs:double" minOccurs="0" />
<xs:element name="Geometric_model_relationship"
type="Geometric_model_relationship" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
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</xs:complexContent>
</xs:complexType>
<xs:complexType name="Geometric_model_relationship">
<xs:.complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Geometric_model_relationship_with_transformation">
<xs:complexContent>
<xs:extension base="Geometric_model_relationship">
<xs:sequence>
<xs:element name="Model_placement" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Geometrical_relationship">
<xs:complexContent>
<xs:extension base="Item_definition_relationship">
<xs:sequence>
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Definition_placement" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Hardcopy">
<xs:complexContent>
<xs:extension base="Document_file" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Implicit_transformation_3d">
<xs:complexContent>
<xs:.extension base="Transformation_3d">
<xs:sequence>
<xs:element name="Transformation_origin" type="xs:IDREF" />
<xs:element name="Transformation_target" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Instance_placement">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Reference_product_component" type="xs:IDREF" />
<xs:element name="Placement" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Item">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
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<xs:element name="Id" type="xs:string" />
<xs:element name="Name" type="Translatable_string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Item_version" type="ltem_version" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_definition_instance_relationship" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:.sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Item_definition_relationship" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_function_association">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:.sequence>
<xs:element name="Associated_function" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Association_type" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Item_instance" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Item_instance_relationship" type="Item_instance_relationship"
minOccurs="0" maxOccurs="unbounded" />
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<xs:element name="Configuration" type="Configuration" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Manufacturing_configuration"
type="Manufacturing_configuration" mi-nOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Item_instance_relationship" abstract="true">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_property _association">
<xs:complexContent>
<xs:extension base="Property_ value_association">
<xs:sequence>
<xs:element name="Definitional" type="xs:boolean" minOccurs="0" />
<xs:element name="Described_element" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Item_shape">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Described_object" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Shape_element" type="Shape_element" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Shape_description_association"
type="Shape_description_association" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property _value" type="Simple_property value"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_version">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Id" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Item_version_relationship" type="Item_version_relationship"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Design_discipline_item_definition"
type="Design_discipline_item_definition" minOccurs="0" maxOccurs="unbounded" />
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<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
<xs:element name="Product_design" type="Product_design" minOccurs="0" maxOc-
curs="1"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_version_relationship">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Change" type="Change" minOccurs="0" maxOc-
curs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Language">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Language_code" type="xs:string" />
<xs:element name="Country_code" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Lot_configuration">
<xs:complexContent>
<xs:extension base="Manufacturing_configuration">
<xs:sequence>
<xs:element name="Lot_id" type="xs:string" />
<xs:element name="Lot_size" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Make_from_relationship">
<xs:complexContent>
<xs:extension base="Item_definition_relationship">
<xs:sequence>
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Manufacturing_configuration" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Is_solution_for" type="xs:IDREF" />
<xs:element name="Concerned_organization" type="xs:IDREFS" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
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</xs:complexType>
<xs:complexType name="Mass_property">
<xs:complexContent>
<xs:.extension base="Property" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Material">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Material_name" type="xs:string" />
<xs:element name="Described_element" type="xs:IDREFS" />
<xs:element name="Material_property_association"
type="Material_property_association" minOccurs="0" maxOccurs="unbounded" />

<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Material_property">
<xs:complexContent>
<xs:.extension base="Property">
<xs:sequence>
<xs:element name="Property _name" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Material_property_association">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Associated_property_value" type="xs:IDREF" />
<xs:element name="Definitional" type="xs:boolean" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Material_property value_representation">
<xs:complexContent>
<xs:extension base="Property value_representation">
<xs:sequence>
<xs:element name="Environment_condition" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Named_size">
<xs:complexContent>
<xs:extension base="Rectangular_size">
<xs:sequence>
<xs:element name="Referenced_standard" type="xs:IDREF" minOccurs="0" />
<xs:element name="Size" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Next_higher_assembly">
<xs:complexContent>
<xs:extension base="Assembly _component_relationship" />
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</xs:complexContent>
</xs:complexType>
<xs:complexType name="Numerical_value">
<xs:complexContent>
<xs:.extension base="Value_with_unit">
<xs:sequence>
<xs:element name="Value_component" type="xs:double" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Organization">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="0rganization_name" type="xs:string" />
<xs:element name="Visitor_address" type="xs:IDREF" minOccurs="0" />
<xs:element name="0rganization_type" type="xs:string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Delivery_address" type="xs:IDREF" minOccurs="0" />
<xs:element name="Postal_address" type="xs:IDREF" minOccurs="0" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
<xs:element name="Date_and_person_organization"
type="Date_and_person_organization" minOccurs="0" maxOccurs="unbounded" />
<xs:.element name="Person_organization_assignment"
type="Person_organization_assignment" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Person">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Person_name" type="xs:string" />
<xs:element name="Preferred_business_address" type="xs:IDREF" minOccurs="0"/
>
<xs:element name="Person_in_organization" type="Person_in_organization" maxQOc-
curs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Person_in_organization">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Associated_organization" type="xs:IDREF" />
<xs:element name="Role" type="xs:string" />
<xs:element name="Location" type="xs:IDREF" minOccurs="0" />
<xs:element name="Id" type="xs:string" minOccurs="0" />
<xs:element name="Date_and_person_organization"
type="Date_and_person_organization" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Person_organization_assignment"
type="Person_organization_assignment" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Person_organization_assignment">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Is_applied_to" type="xs:IDREFS" />
<xs:element name="Role" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Physical_assembly_relationship">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Physical_component" type="xs:IDREF" />
<xs:element name="Is_realization_of" type="xs:IDREF" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Physical_document">
<xs:complexContent>
<xs:extension base="Physical_representation">
<xs:sequence>
<xs:element name="Component" type="xs:IDREFS" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Physical_instance">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Is_realization_of" type="xs:IDREF" minOccurs="0" />
<xs:element name="Serial_number" type="xs:string" minOccurs="0" />
<xs:element name="Lot_id" type="xs:string" minOccurs="0" />
<xs:element name="Description" type="Translatable string" minOccurs="0" />
<xs:element name="Inventory_number" type="xs:string" minOccurs="0" />
<xs:element name="Physical_assembly_relationship"
type="Physical_assembly_relationship" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
<xs:element name="Physical_instance_test result"
type="Physical_instance_test_result" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Physical_instance_test result">
<xs:complexContent>
<xs:extension base="PLM_object">
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<xs:sequence>

<xs:element name="Test_activity" type="xs:IDREF" minOccurs="0" />
<xs:element name="Test_result" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />

<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="Physical_representation" abstract="true">
<xs:complexContent>

<xs:.extension base="Document_representation” />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_operation_definition">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Id" type="xs:string" />

<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Process_type" type="xs:string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Process_operation_definition_relationship"
type="Process_operation_definition_relationship” minOccurs="0" maxOccurs="unbounded" />

<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_operation_definition_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />

<xs:element name="Relation_type" type="xs:string" />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_operation_input_or_output">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Role" type="xs:string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Element" type="xs:IDREF" />
<xs:element name="Placement” type="xs:IDREF" minOccurs="0" />

<xs:element name="Concerned_shape" type="xs:IDREFS" minOccurs="0" />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_operation_occurrence">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>

<xs:element name="Plan" type="xs:IDREF" />
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<xs:element name="Is_defined_in" type="xs:IDREF" minOccurs="0" />
<xs:element name="Operation_definition" type="xs:IDREF" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Process_operation_occurrence_relationship"
type="Process_operation_occurrence_relationship” minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Process_operation_resource_assignment"
type="Process_operation_resource_assignment" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Process_operation_input_or_output"
type="Process_operation_input_or_output" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Configuration" type="Configuration" minOccurs="0" maxOc-
curs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_operation_occurrence_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Waiting_time" type="xs:IDREF" minOccurs="0" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Cycle_time" type="xs:IDREF" minOccurs="0" />
<xs:element name="Change" type="Change" minOccurs="0" maxOc-
curs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_operation_resource_assignment">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Reference_tool" type="xs:boolean" />
<xs:element name="Reason" type="Translatable_string" minOccurs="0" />
<xs:element name="Resource_definition" type="xs:IDREF" />
<xs:element name="Placement” type="xs:IDREF" minOccurs="0" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_plan">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Plan_id" type="xs:string" />
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Produced_output" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Process_plan_relationship" type="Process_plan_relationship"
minOc-curs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
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<xs:element name="Configuration" type="Configuration" minOccurs="0" maxOc-
curs="unbounded" />

<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_plan_relationship">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>

<xs:element name="Related" type="xs:IDREF" />

<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />

<xs:element name="Change" type="Change" minOccurs="0" maxOc-
curs="unbounded" />

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_plan_version">
<xs:complexContent>
<xs:extension base="Process_plan">
<xs:sequence>
<xs:element name="Version_id" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_property_association">
<xs:complexContent>
<xs:extension base="Property value_association">
<xs:sequence>
<xs:element name="Described_element" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Process_state">
<xs:complexContent>
<xs:extension base="Design_discipline_item_definition">
<xs:sequence>
<xs:element name="Related_item_definition" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Product_class">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>

<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="1d" type="xs:string" />

<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Level_type" type="xs:string" minOccurs="0" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />

<xs:element name="Class_category_association"type="Class_category_association"
mi-nOccurs="0" maxOccurs="unbounded" />

<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
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<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
<xs:element name="Class_condition_association"
type="Class_condition_association" mi-nOccurs="0" maxOccurs="unbounded" />
<xs:element name="Class_inclusion_association"
type="Class_inclusion_association" mi-nOccurs="0" maxOccurs="unbounded" />
<xs:element name="Class_specification_association"
type="Class_specification_association" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Class_structure_relationship"
type="Class_structure_relationship" mi-nOccurs="0" maxOccurs="unbounded" />
<xs:element name="Product_identification" type="Product_identification" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Product_component">
<xs:complexContent>
<xs:extension base="Complex_product">
<xs:sequence>
<xs:element name="Is_influenced_by" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Is_relevant_for" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Instance_required" type="xs:boolean" />
<xs:element name="Component_placement" type="Component_placement" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Configuration" type="Configuration" minOccurs="0" maxOc-
curs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Product_design">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Product" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Product_function">
<xs:complexContent>
<xs:extension base="Complex_product">
<xs:sequence>
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Is_relevant_for" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Configuration" type="Configuration" minOccurs="0" maxOc-
curs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Product_identification">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
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<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Item_instance" type="Item_instance" minOccurs="0" maxOc-
curs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Product_specification">
<xs:complexContent>
<xs:extension base="Product_identification">
<xs:sequence>
<xs:element name="Defining_specification" type="xs:IDREFS" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Product_structure_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Project">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="1d" type="xs:string" />
<xs:element name="Name" type="Translatable_string" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Actual_start_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Actual_end_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Planned_start_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Is_applied_to" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Work_program" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Planned_end_date" type="xs:IDREF" minOccurs="0" />
<xs:element name="Project_relationship" type="Project_relationship" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Project_relationship">
<xs:complexContent>
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<xs:.extension base="PLM_object">
<xs:sequence>

<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Relation_type" type="xs:string" />

<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Property" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>

<xs:element name="Allowed_unit" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Property_source" type="xs:IDREF" minOccurs="0" />

<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Id" type="xs:string" />

<xs:element name="Version_id" type="xs:string" minOccurs="0" />

<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Property value" abstract="true">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Value_name" type="xs:string" />
<xs:element name="Property_value_representation"
type="Property_value_representation" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Property_value_association" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>

<xs:element name="Validity _context" type="xs:IDREF" minOccurs="0" />

<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Property value_representation">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>

<xs:element name="Value_determination" type="xs:string" minOccurs="0" />
<xs:element name="Global_unit" type="xs:IDREF" minOccurs="0" />
<xs:element name="Qualifier" type="xs:string" minOccurs="0" />
<xs:element name="Definition" type="xs:IDREF" />

_ <xs:element name="Property_value_association" type="Property_value _association"
mi-nOccurs="0" maxOccurs="unbounded" />

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<xs:complexType name="Quality property">
<xs:complexContent>
<xs:extension base="Property" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Quantified_instance">
<xs:complexContent>
<xs:extension base="Item_instance">
<xs:.sequence>
<xs:element name="Quantity" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Rectangular_size">
<xs:complexContent>
<xs:.extension base="PLM_root_object">
<xs:.sequence>
<xs:element name="Density" type="xs:IDREF" minOccurs="0" />
<xs:element name="Width" type="xs:IDREF" />
<xs:element name="Height" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Recyclability _property">
<xs:complexContent>
<xs:extension base="Property" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Replaced_definition_relationship">
<xs:complexContent>
<xs:extension base="Item_definition_relationship">
<xs:.sequence>
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Change" type="Change" minOccurs="0" maxOc-
curs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Replaced_usage_relationship">
<xs:complexContent>
<xs:extension base="Item_instance_relationship">
<xs:.sequence>
<xs:element name="Usage_context" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Selected_instance">
<xs:complexContent>
<xs:.extension base="Item_instance">
<xs:.sequence>
<xs:element name="Selection_control" type="xs:string" />
<xs:element name="Selected_quantity" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<xs:complexType name="Serial_configuration">
<xs:complexContent>
<xs:extension base="Manufacturing_configuration">
<xs:sequence>
<xs:element name="Serial_start_number" type="xs:string" />
<xs:element name="Serial_end_number" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Shape_description_association">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Role" type="xs:string" />
<xs:element name="Defining_geometry" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Shape_element">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Element_name" type="xs:string" minOccurs="0" />
<xs:element name="Shape_element_relationship"
type="Shape_element_relationship" mi-nOccurs="0" maxOccurs="unbounded" />
<xs:element name="Shape_description_association"
type="Shape_description_association" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Change" type="Change" minOccurs="0" maxOc-
curs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Shape_element_relationship">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Related" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Relation_type" type="xs:string" />
<xs:element name="Shape_description_association"
type="Shape_description_association" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Simple_property_value" type="Simple_property_value" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Simple_property_value" abstract="true">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
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<xs:element name="Value_name" type="xs:string" />

<xs:element name="Value_type" type="xs:string" />
</xs:sequence>

</xs:extension>
</xs:complexContent>

</xs:complexType>

<xs:complexType name="Simple_string_value">
<xs:complexContent>

<xs:extension base="Simple_property value">
<xs:sequence>

<xs:element name="Value_specification" type="Translatable_string" />
</xs:sequence>
</xs:extension>

</xs:complexContent>
</xs:complexType>
<xs:complexType name="Single_instance">

<xs:complexContent>

<xs:.extension base="Item_instance">
<xs:.sequence>

<xs:element name="Instance_placement" type="Instance_placement" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="Specific_document_classification">
<xs:complexContent>

<xs:extension base="PLM_root_object">
<xs:sequence>

<xs:element name="Associated_document" type="xs:IDREFS" />

<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Classification_name" type="xs:string" />

<xs:element name="Specific_document_classification_hierarchy"
type

="Specific_document_classification_hierarchy" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>

</xs:extension>

</xs:complexContent>
</xs:complexType>

<xs:complexType name="Specific_document_classification_hierarchy">
<xs:complexContent>

<xs:.extension base="PLM_object">
<xs:sequence>

<xs:element name="Sub_classification" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="Specific_item_classification">
<xs:complexContent>

<xs:.extension base="PLM_root_object">
<xs:sequence>

<xs:element name="Associated_item" type="xs:IDREFS" />

<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Classification_name" type="xs:string" />

<xs:element name="Specific_item_classification_hierarchy"
type="Specific_item_classification_hierarchy" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
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</xs:complexType>
<xs:complexType name="Specific_item_classification_hierarchy">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Sub_classification" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Specification">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Id" type="xs:string" />
<xs:element name="Name" type="Translatable_string" minOccurs="0" />
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
<xs:element name="Category" type="xs:IDREF" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Package" type="xs:boolean" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
<xs:element name="Specification_inclusion" type="Specification_inclusion" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Specification_category">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Implicit_exclusive_condition" type="xs:boolean" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Description" type="Translatable_string" />
<xs:element name="Alias_identification" type="Alias_identification" minOccurs="0"
maxOc-curs="unbounded" />
<xs:element name="Specification_category_hierarchy"
type="Specification_category_hierarchy" minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Specification_category_hierarchy">
<xs:complexContent>
<xs:.extension base="PLM_object">
<xs:sequence>
<xs:element name="Sub_category" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Specification_expression">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Description" type="Translatable_string" minOccurs="0" />
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<xs:element name="Operation" type="xs:string" />
<xs:element name="Operand" type="xs:IDREFS" />
<xs:element name="Id" type="xs:string" minOccurs="0" />
<xs:element name="Specification_inclusion" type="Specification_inclusion" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Specification_inclusion">
<xs:complexContent>
<xs:extension base="PLM_object">
<xs:sequence>
<xs:element name="Included_specification" type="xs:IDREF" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Id" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Specified_instance">
<xs:complexContent>
<xs:extension base="Item_instance">
<xs:.sequence>
<xs:element name="Upper_usage" type="xs:IDREF" />
<xs:element name="Related_instance" type="xs:IDREF" />
<xs:element name="Assembly_context" type="xs:IDREF" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Translatable_ string">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="translations" type="xs:IDREF" use="optional" />
<xs:attribute ref="xml:lang" use="optional" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="String_value">
<xs:complexContent>
<xs:extension base="Property value">
<xs:.sequence>
<xs:element name="Value_specification" type="Translatable_string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Supplier_solution">
<xs:complexContent>
<xs:.extension base="Alternative_solution">
<xs:.sequence>
<xs:element name="Supplier" type="xs:IDREF" />
<xs:element name="Probability _rate" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Technical_solution">
<xs:complexContent>
<xs:.extension base="Alternative_solution">
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<xs:sequence>
<xs:element name="Description" type="Translatable_string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Tool_part_relationship">
<xs:complexContent>
<xs:extension base="Item_definition_relationship">
<xs:sequence>
<xs:element name="Placement" type="xs:IDREF" minOccurs="0" />
<xs:element name="Used_technology_description" type="Translatable_string"
minOc-curs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Transformation" abstract="true">
<xs:complexContent>
<xs:.extension base="PLM_root_object" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Transformation_3d">
<xs:complexContent>
<xs:extension base="Transformation" />
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Translation">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute ref="xml:lang" use="required" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="Translations">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Translation" type="Translation" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType hame="Unit">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Unit_name" type="xs:string" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Value_limit">
<xs:complexContent>
<xs:.extension base="Value_with_unit">
<xs:sequence>
<xs:element name="Limit_qualifier" type="xs:string" />
<xs:element name="Limit" type="xs:double" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
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</xs:complexType>
<xs:.complexType name="Value_list">
<xs:complexContent>
<xs:.extension base="Property value">
<xs:sequence>
<xs:element name="Values" type="xs:IDREFS" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Value_range">
<xs:complexContent>
<xs:.extension base="Value_with_unit">
<xs:sequence>
<xs:element name="Upper_limit" type="xs:double" />
<xs:element name="Lower_limit" type="xs:double" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Value_with_unit" abstract="true">
<xs:complexContent>
<xs:.extension base="Property value">
<xs:sequence>
<xs:element name="Unit_component" type="xs:IDREF" minOccurs="0" />
<xs:element name="Significant_digits" type="xs:integer" minOccurs="0" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Work_order">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Is_controlling" type="xs:IDREFS" />
<xs:element name="Id" type="xs:string" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Work_order_type" type="xs:string" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-
curs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Work_request">
<xs:complexContent>
<xs:extension base="PLM_root_object">
<xs:sequence>
<xs:element name="Id" type="xs:string" />
<xs:element name="Request_type" type="xs:string" />
<xs:element name="Status" type="xs:string" />
<xs:element name="Notified_person" type="xs:IDREFS" />
<xs:element name="Version_id" type="xs:string" minOccurs="0" />
<xs:element name="Requestor" type="xs:IDREF" />
<xs:element name="Scope" type="xs:IDREFS" minOccurs="0" />
<xs:element name="Description" type="Translatable_ string" minOccurs="0" />
<xs:element name="Document_assignment" type="Document_assignment" minOc-curs="0"maxOc-
curs="unbounded" />
</xs:sequence>
</xs:extension>
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</xs:complexContent>
</xs:complexType>
</xs:schema>

B.3 WSDL for PLM Services

<?xml version="1.0"?>
<wsdl:definitions xmIns="http://www.omg.org/PLMServices1.0/Services" xmIns:types="http://
www.omg.org/PLMServices1.0/XMLSchema" xmlIns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmins:soap-env="http://www.w3.0rg/2001/12/soap-envelope" xmins:wsdl="http://schemas.xmlsoap.org/
wsdl/" xmIns:xs="http://www.w3.0rg/2001/XMLSchema" targetName-space="http://www.omg.org/
PLMServices1.0/Services" name="PLMServices1.0">
<wsdl:import namespace="http://www.omg.org/PLMServices1.0/XMLSchema" loca-tion="http://local-
host:8080/xpdi_schema_with_annotations.xsd"/>
<wsdl:types>
<xs:schema targetNamespace="http://www.omg.org/PLMServices1.0/Services" xmins:xs="http://
www.w3.0rg/2001/XMLSchema" xmlns="http://www.omg.org/PLMServices1.0/Services">
<xs:complexType name="Query" abstract="true">
<xs:sequence>
<xs:element name="Maximum_recursion_number" type="xs:int" minOc-curs="0"/>
<xs:element name="Next_query" type="Query" minOccurs="0" maxOc-
curs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="X_path">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Expression" type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Location_path">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="First_step" type="Location_step"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Location_step">
<xs:sequence>
<xs:element name="Role_name" type="xs:string" minOccurs="0"/>
<xs:element name="Role_declaring_type name" type="xs:string" minOc-curs="0"/>
<xs:element name="Inverse" type="xs:boolean" minOccurs="0"/>
<xs:element name="Predicate" type="Predicate" minOccurs="0" maxOc-
curs="unbounded"/>
<xs:element name="Next_step" type="Location_step" minOccurs="0" maxOc-
curs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Predicate" abstract="true"/>
<xs:complexType name="Attribute_predicate">
<xs:complexContent>
<xs:extension base="Predicate">
<xs:sequence>
<xs:element name="Attribute_name" type="xs:string"/>
<xs:element name="Attribute_value" type="xs:string"/>
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curs="0"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="String_select_predicate">
<xs:complexContent>
<xs:extension base="Predicate">
<xs:sequence>
<xs:element name="String_name" type="xs:string"/>
<xs:element name="String_value" type="xs:string"/>
<xs:element name="String_language" type="xs:QName" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ldentifier_predicate">
<xs:complexContent>
<xs:extension base="Predicate">
<xs:sequence>
<xs:element name="Identifier_name" type="xs:string"/>
<xs:element name="ldentifier_value" type="xs:string"/>
<xs:element name="ldentifier_scope" type="xs:string" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Type_ predicate">
<xs:complexContent>
<xs:extension base="Predicate">
<xs:.sequence>
<xs:element name="Type_name" type="xs:string"/>
<xs:element name="Exact_type_match" type="xs:boolean" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Relationship_predicate">
<xs:complexContent>
<xs:extension base="Predicate">
<xs:.sequence>
<xs:element name="Role_name" type="xs:string"/>
<xs:element name="Role_declaring_type name" type="xs:string" mi-nOc-

<xs:element name="Inverse" type="xs:boolean" minOccurs="0"/>
<xs:element name="Predicate" type="Predicate" minOccurs="0" maxOc-

curs="unbounded"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Alternative_predicate">
<xs:complexContent>
<xs:extension base="Predicate">
<xs:sequence>
<xs:element name="Predicate" type="Predicate" minOccurs="0" maxOc-

curs="unbounded"/>
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</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Alias_identification_query">
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<xs:complexContent>
<xs:extension base="Query"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Alternative_solution_query">
<xs:complexContent>
<xs:extension base="Query"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Application_context_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Application_domain" type="xs:string" minOc-curs="0"/>
<xs:element name="Life_cycle_stage" type="xs:string" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Approval_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Level" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Approval_relationship_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Relation_type" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Assembly_structure_query">
<xs:complexContent>
<xs:extension base="Query"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Associated_date_time_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Role" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Associated_document_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Role" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Associated_file_query">
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<xs:complexContent>
<xs:.extension base="Query"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Associated_organization_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Role" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Associated_property query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Value_name" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Class_structure_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Relation_type" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Complex_product_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Id" type="xs:string" minOccurs="0"/>
<xs:element name="Id_scope" type="xs:string" minOccurs="0"/>
<xs:element name="Version_id" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Configuration_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Configuration_type" type="xs:string" minOc-curs="0"/>
<xs:element name="Inheritance_type" type="xs:string" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Design_discipline_item_definition_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Id" type="xs:string" minOccurs="0"/>
<xs:element name="Id_scope" type="xs:string" minOccurs="0"/>
<xs:element name="Application_domain" type="xs:string" minOc-curs="0"/>
<xs:element name="Life_cycle_stage" type="xs:string" minOc-curs="0"/>
</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_classification_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Classification_name" type="xs:string" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_property query">
<xs:complexContent>
<xs:extension base="Query"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_query">
<xs:complexContent>
<xs:.extension base="Query">
<xs:sequence>
<xs:element name="Document_id" type="xs:string" minOccurs="0"/>
<xs:element name="Document_id_scope" type="xs:string" minOc-curs="0"/>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="Name_language" type="xs:QName" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_representation_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="ld" type="xs:string" minOccurs="0"/>
<xs:element name="Id_scope" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType nhame="Document_structure_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Relation_type" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Document_version_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Id" type="xs:string" minOccurs="0"/>
<xs:element name="ld_scope" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Effectivity_assignment_query">
<xs:complexContent>
<xs:extension base="Query">
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<xs:sequence>
<xs:element name="Role" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:.complexType name="Effectivity query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Id" type="xs:string" minOccurs="0"/>
<xs:element name="Id_scope" type="xs:string" minOccurs="0"/>
<xs:element name="Effectifity _context" type="xs:string" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_classification_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Classification_name" type="xs:string" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:.complexType>
<xs:complexType name="ltem_query">
<xs:complexContent>
<xs:.extension base="Query">
<xs:sequence>
<xs:element name="Id" type="xs:string" minOccurs="0"/>
<xs:element name="Id_scope" type="xs:string" minOccurs="0"/>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="Name_language" type="xs:QName" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_relationship_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Relation_type" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ltem_use_query">
<xs:complexContent>
<xs:.extension base="Query"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Item_version_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Id" type="xs:string" minOccurs="0"/>
<xs:element name="Id_scope" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
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</xs:complexType>
<xs:complexType name="0Object_by uid_query">
<xs:complexContent>
<xs:.extension base="Query">
<xs:sequence>
<xs:element name="uid" type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="0Objects_by uids_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="uid" type="xs:string" minOccurs="0" maxOc-
curs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Organization_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="ld" type="xs:string" minOccurs="0"/>
<xs:element name="Id_scope" type="xs:string" minOccurs="0"/>
<xs:element name="0rganization_name" type="xs:string" minOc-curs="0"/>
<xs:element name="0rganization_type" type="xs:string" minOc-curs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:.complexType>
<xs:complexType name="Product_structure_query">
<xs:complexContent>
<xs:extension base="Query">
<xs:sequence>
<xs:element name="Relation_type" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Simple_property _query">
<xs:complexContent>
<xs:.extension base="Query">
<xs:sequence>
<xs:element name="Value_name" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="PLM_exception">
<xs:sequence>
<xs:element name="Message" type="xs:string"/>
<xs:element name="Cause" type="PLM_exception" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Authentification_exception">
<xs:complexContent>
<xs:extension base="PLM_exception"/>
</xs:complexContent>
</xs:complexType>
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<xs:complexType name="Authorization_exception">
<xs:complexContent>
<xs:extension base="PLM_exception"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Object_not_exist_exception">
<xs:complexContent>
<xs:extension base="PLM_exception">
<xs:sequence>
<xs:element name="0Object_uid" type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Query_not_supported_exception">
<xs:complexContent>
<xs:extension base="PLM_exception"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Timeout_exception">
<xs:complexContent>
<xs:extension base="PLM_exception"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="PLM_message">
<xs:sequence>
<xs:element name="Message" type="xs:string" minOccurs="0"/>
<xs:element name="Object_uid" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Object_uid_changed_message">
<xs:complexContent>
<xs:extension base="PLM_message">
<xs:sequence>
<xs:element name="New_object_uid" type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Object_not_written_message">
<xs:complexContent>
<xs:extension base="PLM_message"/>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="ArrayOfPLM_message">
<xs:sequence>
<xs:element name="PLM_message" type="PLM_message" minOccurs="0" maxQOc-
curs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PLM_property">
<xs:sequence>
<xs:element name="Name" type="xs:string"/>
<xs:element name="Value" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="ArrayOfPLM_property">
<xs:sequence>
<xs:element name="PLM_property" type="PLM_property" minOccurs="0" maxOc-
curs="unbounded"/>
</xs:sequence>
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</xs:complexType>
<xs:complexType name="ArrayOfstring">
<xs:sequence>
<xs:element name="string" type="xs:string" minOccurs="0" maxOc-
curs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="PLM_session_context">
<xs:sequence>
<xs:element name="Id" type="xs:string" minOccurs="0"/>
<xs:element name="Signature" type="xs:string" minOccurs="0"/>
</xs:sequence>
<xs:attribute ref="soap-env:mustUnderstand"/>
<xs:attribute ref="soap-env:actor"/>
</xs:complexType>
<xs:complexType name="PLM_session">
<xs:sequence>
<xs:element name="Location" type="xs:anyURI"/>
<xs:element name="Session_context" type="PLM_session_context"/>
</xs:sequence>
</xs:complexType>
<xs:element name="Fault" type="PLM_exception"/>
</xs:schema>
</wsdl:types>
<wsdl:message name="Insert_request">
<wsdl:part name="data" type="types:PLM_container"/>
<wsdl:part name="properties" type="ArrayOfPLM_property"/>
</wsdl:message>
<wsdl:message name="Insert_response">
<wsdl:part name="response" type="ArrayOfPLM_message"/>
</wsdl:message>
<wsdl:message name="Insert_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message name="Write_request">
<wsdl:part name="data" type="types:PLM_container"/>
<wsdl:part name="fill_result_list" type="xs:boolean"/>
</wsdl:message>
<wsdl:message hame="Write_response">
<wsdl:part name="response" type="ArrayOfPLM_message"/>
</wsdl:message>
<wsdl:message hame="Write_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message hame="Query_request">
<wsdl:part name="query" type="Query"/>
</wsdl:message>
<wsdl:message hame="Query_response">
<wsdl:part name="response" type="types:PLM_container"/>
</wsdl:message>
<wsdl:message hame="Query_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message hame="Delete _request">
<wsdl:part name="uids" type="ArrayOfstring"/>
</wsdl:message>
<wsdl:message hame="Delete_response"/>
<wsdl:message name="Delete_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message name="Close_request"/>

PLM Adopted Specification 567



<wsdl:message name="Close_response"/>
<wsdl:message name="Close_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message name="Export_request">
<wsdl:part name="query" type="Query"/>
<wsdl:part name="properties" type="ArrayOfPLM_property"/>
</wsdl:message>
<wsdl:message hame="Export_response">
<wsdl:part name="response" type="types:PLM_container"/>
</wsdl:message>
<wsdl:message name="Export_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message name="Upload_request">
<wsdl:part name="file_uid" type="xs:string"/>
</wsdl:message>
<wsdl:message name="Upload_response">
<wsdl:part name="response" type="xs:anyURI"/>
</wsdl:message>
<wsdl:message name="Upload_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message name="Download_request">
<wsdl:part name="file_uid" type="xs:string"/>
</wsdl:message>
<wsdl:message hame="Download_response">
<wsdl:part name="response" type="xs:anyURI"/>
</wsdl:message>
<wsdl:message name="Download_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message name="Get_connection_request">
<wsdl:part name="properties" type="ArrayOfPLM_property"/>
</wsdl:message>
<wsdl:message nhame="Get_connection_response">
<wsdl:part name="response" type="PLM_session"/>
</wsdl:message>
<wsdl:message name="Get_connection_fault">
<wsdl:part name="fault" element="Fault"/>
</wsdl:message>
<wsdl:message name="Session_context_header">
<wsdl:part name="session_context" type="PLM_session_context"/>
</wsdl:message>
<wsdl:portType name="PLM_connection_factory">
<wsdl:operation name="get_connection" parameterOrder="properties">
<wsdl:input message="Get_connection_request"/>
<wsdl:output message="Get_connection_response"/>
<wsdl:fault name="Get_connection_fault" mes-sage="Get_connection_fault"/>
</wsdl:operation>
</wsdl:portType>
<wsdl:portType name="PLM_connection">
<wsdl:operation name="delete" parameterOrder="uids">
<wsdl:input message="Delete_request"/>
<wsdl:output message="Delete_response"/>
<wsdl:fault name="Delete_fault" message="Delete_fault"/>
</wsdl:operation>
<wsdl:operation name="write" parameterOrder="data fill_result_list">
<wsdl:input message="Write_request"/>
<wsdl:output message="Write_response"/>
<wsdl:fault name="Write_fault" message="Write_fault"/>
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</wsdl:operation>
<wsdl:operation name="insert" parameterOrder="data properties">
<wsdl:input message="Insert_request"/>
<wsdl:output message="Insert_response"/>
<wsdl:fault name="Insert_fault" message="Insert_fault"/>
</wsdl:operation>
<wsdl:operation name="close">
<wsdl:input message="Close_request"/>
<wsdl:output message="Close_response"/>
<wsdl:fault name="Close_fault" message="Close_fault"/>
</wsdl:operation>
<wsdl:operation name="query" parameterOrder="query">
<wsdl:input message="Query_request"/>
<wsdl:output message="Query_response"/>
<wsdl:fault name="Query_fault" message="Query_fault"/>
</wsdl:operation>
<wsdl:operation name="export" parameterOrder="query properties">
<wsdl:input message="Export_request"/>
<wsdl:output message="Export_response"/>
<wsdl:fault name="Export_fault" message="Export_fault"/>
</wsdl:operation>
<wsdl:operation name="get_download_URL" parameterOrder="file_uid">
<wsdl:input message="Download_request"/>
<wsdl:output message="Download_response"/>
<wsdl:fault name="Get_download_URL _fault* message="Download_fault"/>
</wsdl:operation>
<wsdl:operation name="get_upload_URL" parameterOrder="file_uid">
<wsdl:input message="Upload_request"/>
<wsdl:output message="Upload_response"/>
<wsdl:fault name="Get_upload_URL_fault" message="Upload_fault"/>
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="PLM_connection_factory" type="PLM_connection_factory">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="rpc"/>
<wsdl:operation name="get_connection">
<soap:operation soapAction="" style="rpc"/>
<wsdl:input>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection_factory#get_connection"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection_factory#get_connection"/>
</wsdl:output>
<wsdl:fault name="Get_connection_fault">
<soap:fault name="Get_connection_fault" use="literal" encoding-Style="http://sche-
mas.xmlsoap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
</wsdl:binding>
<wsdl:binding name="PLM_connection" type="PLM_connection">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="rpc"/>
<wsdl:operation name="delete">
<soap:operation soapAction=
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#delete"/>
</wsdl:input>
<wsdl:output>

style="rpc"/>
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<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#delete"/>
</wsdl:output>
<wsdl:fault name="Delete_fault">
<soap:fault name="Delete_fault" use="literal" encoding-Style="http://schemas.xml-
soap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
<wsdl:operation name="insert">
<soap:operation soapAction=
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#insert"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#insert"/>
</wsdl:output>
<wsdl:fault name="Insert_fault">
<soap:fault name="Insert_fault" use="literal" encoding-Style="http://schemas.xml-
soap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
<wsdl:operation name="write">
<soap:operation soapAction=
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#insert"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal* namespace="http://omg.org/PLMServices1-0/
PLM_connection#insert"/>
</wsdl:output>
<wsdl:fault name="Write_fault">
<soap:fault name="Write_fault" use="literal" encoding-Style="http://schemas.xmlsoap.org/
soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
<wsdl:operation name="close">
<soap:operation soapAction=
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>
<soap:body use="literal* namespace="http://omg.org/PLMServices1-0/
PLM_connection#close"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#close"/>
</wsdl:output>
<wsdl:fault name="Close_fault">
<soap:fault name="Close_fault" use="literal" encoding-Style="http://schemas.xml-
soap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
<wsdl:operation name="query">
<soap:operation soapAction=
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>

style="rpc"/>

style="rpc"/>

style="rpc"/>

style="rpc"/>
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<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#query"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#query"/>
</wsdl:output>
<wsdl:fault name="Query_fault">
<soap:fault name="Query_fault" use="literal" encoding-Style="http://schemas.xml-
soap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
<wsdl:operation name="export">
<soap:operation soapAction=
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#export"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#export"/>
</wsdl:output>
<wsdl:fault name="Export_fault">
<soap:fault name="Export_fault" use="literal" encoding-Style="http://schemas.xml-
soap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
<wsdl:operation name="get_download URL">
<soap:operation soapAction="" style="rpc"/>
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#get_download_URL"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#get_download_URL"/>
</wsdl:output>
<wsdl:fault name="Get_download URL_fault">
<soap:fault name="Get_download_URL_fault" use="literal" encoding-Style="http://sche-
mas.xmlsoap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
<wsdl:operation name="get_upload_URL">
<soap:operation soapAction="" style="rpc"/>
<wsdl:input>
<soap:header message="Session_context_header" part="session_context" use="literal"/>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#get _upload_URL"/>
</wsdl:input>
<wsdl:output>
<soap:body use="literal" namespace="http://omg.org/PLMServices1-0/
PLM_connection#get_upload_URL"/>
</wsdl:output>
<wsdl:fault name="Get_upload_URL_fault">
<soap:fault name="Get_upload_URL_fault" use="literal" encoding-Style="http://sche-
mas.xmlsoap.org/soap/encoding/"/>
</wsdl:fault>
</wsdl:operation>
</wsdl:binding>

style="rpc"/>
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<wsdl:service name="PLM_connection_factory">
<wsdl:port name="PLM_connection_factory" bind-ing="PLM_connection_factory">
<soap:address location="http://localhost:8080/PLM_connection_factory"/>
</wsdl:port>
</wsdl:service>
<wsdl:service name="PLM_connection">
<wsdl:port name="PLM_connection" binding="PLM_connection">
<soap:address location="http://localhost:8080/PLM_connection"/>
</wsdl:port>
</wsdl:service>
</wsdl:definitions>
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