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1. Introduction 

This document is a response to the OMG ManTIS DTF RFP, Product Lifecycle Management 
Services V1.0 (OMG DTC Document mantis/02-10-01). 

1.1. RFP requirements 

The stated technical goals of the ManTIS DTF RFP, Product Lifecycle Management Services 
V1.0, are to define: 

• Define a Platform Independent Reference Model (PIM) for Product Lifecycle Man-
agement Services 

• Link that PIM with the ISO STEP Information Models 

• Support compatible implementations on multiple platforms 

• Reduce complexity of client code 

• Allow server implementations to attain improved performance over PDM Enablers 
V1.3 

1.2. Design Rationale 

The existing OMG PDM Enablers V1.3 was adopted in November 2000. This submission is 
intended to extend that standard specification to support additional Product Lifecycle Man-
agement Services.  

The OMG PDM Enablers requires a CORBA implementation. This submission provides a 
framework for the definition of a Platform Independent Model (PIM) for Product Lifecycle 
Management Services according to the OMG’s MDA specification. One single Platform 
Specific Model (PSM) for a XML Schema based Webservices model is specified. Fur-
thermore, the approach allows additionally other platform specific implementations, e.g. a 
ISO 10303-214:2000 STEP based Product Data Management data model, a CORBA 
based model or a Java based model. 

1.3. Proof of concept 

This specification has completed the design phase and is in the process of being prototyped. 

Implementations of this specification have been in beta-test for more than one year. 

1.4. Resolution of RFP requirements 

1.4.1. Resolution of RFP General Requirements 

This section describes how our proposal addresses the general and specific technical re-
quirements and criteria stated in the RFP. 
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1.4.2. Resolution of RFP Mandatory Requirements 

Section 6.5.1.1: This submission provides an EXPRESS-X mapping specification which 
maps the STEP PDM Schema [2] extended by relevant subsets of ISO 10303-214:2000 [8] 
to produce an EXPRESS Model which is hereafter called the “PIM equivalence model”. This 
EXPRESS-X mapping specification does exist for the majority of STEP entities used in the 
proposed subset. 

Section 6.5.1.2: The “PIM equivalence model” is extended by mechanisms to support flexible 
traversals and filters, introduce query capabilitites (see 3.6). The extension is conformant to 
MOF [11]. 

Section 6.5.1.3: The submission applies ISO10303-25 [5] mapping standard where appropri-
ate. The following modelling approaches are additionally introduced: 

• EXPRESS inverse attributes are mapped to UML compositions if applicable. Fur-
thermore, this approach was applied to EXPRESS attributes refining the resulting 
model. The mapping of these attributes is indicated in the submission.  

• Interfaces are introduced to model EXPRESS select types. 

Section 6.5.2.1: The PIM in the computational viewpoint is given in section 3. 

Section 6.5.3.1:The product structure query defined in section 3.11.2 provides the functional-
ity as defined in the PdmStep Enabler. 

Section 6.5.3.2: Services for query capabilities are given in section 3.6.1. 

Section 6.5.3.3: Services for query capabilities are given in section 3.6.1. 

Section 6.5.3.4: Services for handling BOM are given in section 3.6.1 

Section 6.5.3.5: The proposed queries in section  comprise high level functions to return 
coarse grained data structures. Therefore, the resulting client complexity is reduced and the 
performance for exchanging data in distributed systems increases in comparison with PDM 
Enablers V1.3. 

Section 6.5.4.1: The submission provides one PSM modelled in XML Schema for web serv-
ices in section 4.4. 

1.4.3. Resolution of RFP Optional Requirements 

Section 6.6.1.6: The submission defines services for simple relationship navigation in section 
3.6. 

1.5. Submission Contacts 

Questions and comments regarding this submission may be directed to: 

Michael Feltes 
DaimlerChrysler AG  
89013 Ulm 
GERMANY 
email: michael.feltes@daimlerchrysler.com 

1.6. Submission Supporter Contacts 

This submission is supported by BMW AG. Questions and comments regarding this submis-
sion may be directed to: 
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Markus Schichtel 
BMW AG 
markus.schichtel@bmw.de 

This submission is supported by Robert Bosch GmbH. Questions and comments regarding 
this submission may be directed to: 

Ralf Mendgen 
Robert Bosch GmbH 
71701 Schwieberdingen 
GERMANY 
ralf.mendgen@de.bosch.com 

This submission is supported by PROSTEP AG. Questions and comments regarding this 
submission may be directed to: 

Lutz Lämmer 
PROSTEP AG 
Karl-Wiechert-Allee 72 
30625 Hannover 
GERMANY 
laemmer@prostep.de 

This submission is supported by Keiper GmbH & Co. KG. Questions and comments regard-
ing this submission may be directed to: 

Ayhan Kurtuldu 
Keiper GmbH & Co. KG 
ayhan.kurtuldu@keiper.com 

This submission is supported by PDTec GmbH. Questions and comments regarding this 
submission may be directed to: 

Günter Staub 
PDTec GmbH 
Haid-und-Neu-Str. 7 
76131 Karlsruhe 
GERMANY 
staub@pdtec.de 

This submission is supported by Scania AB. Questions and comments regarding this sub-
mission may be directed to: 

Gunnar Strandell 
Scania AB 
15187 Södertalje 
SWEDEN 
gunnar.strandell@scania.com 

This submission is supported by T-Systems International GmbH. Questions and comments 
regarding this submission may be directed to: 

Guillaume Hirel 
T-Systems International GmbH  
Fasanenweg 5 
70771 Leinfelden-Echterdingen 
GERMANY 
guillaume.hirel@t-systems.com 

This submission is supported by Volkswagen AG. Questions and comments regarding this 
submission may be directed to: 

Ronald Sander 
Volkswagen AG 
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38436 Wolfsburg 
ronald.sander@volkswagen.de 

This submission is supported by Zentrum Graphische Datenverarbeitung e.V., Rostock. 
Questions and comments regarding this submission may be directed to: 

Steffen Nowacki 
Zentrum für Graphische Datenverarbeitung e.V. 
Joachim-Jungius-Str. 11 
18059 Rostock 
GERMANY 
steffen.nowacki@rostock.zgdv.de 

This submission is supported by 88solutions Corp. Questions and comments regarding this 
submission may be directed to: 

Manfred R. Koethe 
88solutions Corporation 
37 Mague Avenue 
Newton, MA 02465, USA 
koethe@88solutions.com 

1.7. Typographical Conventions 

The type styles shown below are used in this document to distinguish programming state-
ments from ordinary English. However, these conventions are not used in tables or section 
headings, where no distinction is necessary, nor are the type styles used in text where their 
density would be distracting. 

Helvetica bold - OMG Interface Definition Language (OMG IDL) language and syntax ele-
ments. 

Courier bold – EXPRESS, EXPRESS-X, XML, XMD and XMI language elements. 
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2. Informational Viewpoint 

2.1. Overview 

The Information Model of the proposed PLM Service is based on the STEP PDM Schema [2] 
and extended by relevant subsets of STEP ISO 10303-214:2000 [8], especially the Configu-
ration 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 automo-
tive companies are given in brief in section 2.2. The chosen data model is derived from the 
STEP PDM Schema and the relevant subset of STEP ISO 10303-214:2000. The scope of 
both contributing sources is described shortly in section 2.3. 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 section 2.5. The transformation from the 
AIM representation into that PIM Equivalence model is described in section 2.4. The map-
ping specification is formulated in EXPRESS-X (ISO 10303-14, [4]). The relationship of both 
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 serv-
ices. 

• 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 section 2.6. The resulting UML model represents the PLM ref-
erence model in the informational viewpoint and is described in section 2.7. 

2.2. 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 proj-
ect [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 tech-
nology. 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). 

2.2.1. 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). 

2.2.1.1. Owner of the use case 

This use case was defined by Work Group 1 of the PDTnet project. 
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2.2.1.2. 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. 

2.2.1.3. Partner role descriptions 

Role name Role description Role type 

User Party, that selects and processes product data to be 
exported.  

Person 

PLM System Party, that provides the relevant product data and 
functionality for product data management. This is 
usually a company’s PLM system, which also can be 
extended by a tool, that provides extended STEP 
processor functionality. 

System 

Data Exchange (DE) 
Tool 

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

System 

2.2.1.4. 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 spe-

cific 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 files from PLM system 

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

6. DE Tool initiates sending of ENGDAT message 

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

a): 1. → 3. → 4. → 2. → 5. → 6. 

b): 3 → 1. → 2. → 4. → 5. → 6. 

2.2.1.5. Process flow diagram 

At the moment no flow diagram exists. 

2.2.1.6. 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 
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node, is provided. Additionally, a specific „context handle“ is known (project, change status, 
work order, ...) 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 ex-
pansion 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 suc-
cessfully 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. 

• The download of files from the PLM system failed. 

• The DE Tool failed. 

2.2.1.7. 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 

2.2.1.8. Relevant data 

• Documents/digital files (CAD files) 

• Document meta data 

• Assembly/part master data 

• Assembly structure data (incl. transformation data) 

2.2.1.9. 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? 

2.2.2. 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). 

2.2.2.1. Owner of the use case 

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

2.2.2.2. 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. 
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2.2.2.3. Partner role descriptions 

Role name Role description Role type 

User Party, that processes product data that has been 
imported. 

Person 

PLM System Party, that provides the relevant product data and 
functionality for product data management. This is 
usually a company’s PLM system, which also can be 
extended by a tool, that provides extended STEP 
processor functionality. 

System 

Data Exchange (DE) 
Tool 

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

System 

2.2.2.4. Process definition 

The process steps are: 

1. The DE tool receives an ENGDAT package. 

2. The DE tool unpacks the ENGDAT package and stores STEP PDM and CAD files in de-
fined directories (routing). 

3. The PLM 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 be initiated by 
the user or by the DE tool (if it is appropriately integrated). → see Topics under discus-
sion 

4. The user manually processes the data and integrates it into the database of the PLM 
system or, alternatively, no manual 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.o. 

2.2.2.5. Process flow diagram 

At the moment no flow diagram exists. 

2.2.2.6. 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 successfully. This means: 

• The ENGDAT message contains the expected correct data. 

• No inconsistencies between STEP file and references to digital files exist. → see Topics 
under discussion 

• User selected the mode for import (update, create, ...) 

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 data in the PLM system, if the user allowed it. 

End state / post condition E2 (Failure): 

The process results in a failure message. A failure can occur due to the following reasons: 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 20 of 549 

• The ENGDAT message contains errors and can not be processed correctly. 

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

• The loading process into the PLM system caused errors. 

2.2.2.7. Constraints and assertions 

At the moment none are defined. 

2.2.2.8. Relevant data 

• Documents/digital files (CAD files) 

• Document meta data 

• Assembly/part master data 

• Assembly structure data (incl. transformation data) 

2.2.2.9. Topics under discussion 

• Who or which system checks, whether the STEP file and the references to digital files 
included in an ENGDAT message 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. 

• 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 
data in the own PLM system? 

• On supplier’s side: How to manage different assembly structures? 

2.2.3. Authentication/Start-Up of session 

This process allows a user to be authenticated via a PLM client by one or more PLM 
server(s). 

2.2.3.1. Owner of the use case 

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

2.2.3.2. Process purpose 

This process allows a user to be authenticated via the PLM client by one or more PLM 
server(s). 

2.2.3.3. Partner role descriptions 
 

Role name Role description Role type 

User Party, that wishes to log in a remote PLM server. 
This could be a person, who interacts with the PLM 
client, or a system, that triggers the PLM client. 

Person / System 
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PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PLM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.3.4. 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. The first attempt to access a remote PLM server will automatically start the authentication 
process. 

2. The user explicitly starts a login 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 “Authoriza-
tion”. 

2.2.3.5. Process flow diagram 

At the moment no flow diagram exists. 

2.2.3.6. Process start and end states 

Start state S1: 

• The user owns a user name and a password valid for a certain PLM server (site). 

• The client provides the necessary site information for the network connection. 

• The user 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 ses-
sion. 

End state E1 (Success): 

• The user is successfully logged in and, optionally, the PLM server returns a session id. 
End state E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• The user is not allowed to access the PLM server (return message: “Permission de-
nied”). 

• The PLM server itself is not available. 

2.2.3.7. 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. 
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2.2.3.8. Relevant data 

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

2.2.4. Authorization 

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

2.2.4.1. Owner of the use case 

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

2.2.4.2. 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. 

2.2.4.3. Partner role descriptions 
 

Role name Role description Role type 

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

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server.  

System 

2.2.4.4. Process definition 

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

2.2.4.5. Process flow diagram 

At the moment no flow diagram exists. 

2.2.4.6. 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 
elements to a development project has to be supported. 

• Specific product data that is requested by a user. 

End state E1 (Success): 
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• The user is identified to have the appropriate rights to access the requested product data. 
The calling process is enabled to provide the product data to the user. 

End state E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following reason: 

• The user is not 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 a failure 
message like “Data not found”. 

2.2.4.7. 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 ele-
ments to a development project has to be supported. The detailed mechanisms of authoriz-
ing specific users to access specific product data elements depend on the PLM server’s in-
ternal 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. 

• The general role „owner“ is provided having all rights for the owned data objects 

• Defined access rights to all other (not owned) data objects are: View, Download, Write, 
Create 

2.2.4.8. Relevant data 

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

• Requested product data 

2.2.4.9. Topics under discussion 

The topic “Authorization and Network Security” is under discussion and will be documented 
in a separate specification. 

2.2.5. Start node identification 

Identify the start node of a product structure to enable browsing in the product structure. 

2.2.5.1. Owner of the use case 

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

2.2.5.2. Process purpose 

Identify the start node of a product structure to enable browsing in the product structure. 

2.2.5.3. Partner role descriptions 

Role name Role description Role type 

User Party, that requests PDM data. This could be a per-
son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 
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Role name Role description Role type 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.5.4. 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 enters ID (part number and optionally part version number) or WildCard (“*” 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 authorized to access the data, etc. 

5. PLM server returns start node and list of views 

6. PLM client displays list of start nodes 

2.2.5.5. Process flow diagram 

At the moment no flow diagram exists. 

2.2.5.6. Process start and end states 

Start state / precondition S1: 
The user is correctly logged in, connected to the server, positively identified and authorized. 

• The service is available. 

• The user enters an 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): 

• In case of missing authorization: Exception, message: “No items found or access de-
nied“. 

2.2.5.7. Constraints and assertions 

At the moment none are defined. 

2.2.5.8. Relevant data 

• Product structure data 

2.2.5.9. Topics under discussion 

The user should be able to enter either internal or external part master ids (“Alias-Query”) 
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2.2.6. 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. 

2.2.6.1. Owner of the use case 

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

2.2.6.2. 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. 

2.2.6.3. Partner role descriptions 
 

Role name Role description Role type 

User Party, that requests PDM data. This could be a per-
son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.6.4. 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: 

Multiple views on the product structure have to be supported, e.g. lead view, supplier’s as-
sembly structure, spare part structure, second tier supplier’s view, etc. 

• The relationship between different base classification data has to be handled (customer’s 
and supplier’s data). 

• The assignment of structure and classification data to documents has to be consistent 
and browsing documents must result always in displaying identical information. 

• The user defines a set of parameters (filter information), that specifies characteristics of 
the desired structure nodes in detail. Filtering the data will 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 possible (“Multi-site support”) when the user selects a struc-
ture 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 consis-
tently in one single structure tree. The concept 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: 
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- 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 organisation 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 selected 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 devel-
opment 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. Collect requested data within PLM server 

End of repeated steps. 

4. PLM server sends data to PLM client 

5. Display structure and items in PLM client 

2.2.6.5. Process flow diagram 

. 

2.2.6.6. Process start and end states 

Start state / precondition S1: 

• A specific 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. 
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• The end state / post condition of use case „Start node identification“ or one of the children 
of the start node. 

• The user is correctly logged in and authorized to access the requested information. 

• The level 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): 

• The process results in a filtered list or a structure tree containing at least the identifiers of 
product data items, and additional information about the items (e.g. URLs to documents 
or additional item information to be downloaded). 

End state / post condition E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• The user is not authorized to access the data. 

• The requested data is not available on the PLM server. 

2.2.6.7. Constraints and assertions 

If process step 2 leads to an exception regarding a specific structure node, the whole proc-
ess must continue. The structure node affected by the exception is not included in the col-
lected data set. 

2.2.6.8. Relevant data 

Product structure data 

• Basic part classification data 

• Document meta data 

2.2.7. 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. 

2.2.7.1. Owner of the use case 

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

2.2.7.2. 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. 

2.2.7.3. Partner role descriptions 
 

Role name Role description Role type 

User Party, that requests PDM data. This could be a per- Person / System 
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son, 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 server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.7.4. 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 as-
sembly structure, spare part structure, second tier supplier’s view, etc. 

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

The process steps are: 

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. Collect requested data within PLM server 
End of repeated steps. 

4. PLM server sends data to PLM client 

5. Display structure and items in PLM client. The way of presentation and needed interac-
tion have to be defined by the application projects. 

2.2.7.5. Process flow diagram 

At the moment no flow diagram exists. 

2.2.7.6. 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. 

• The end 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). This is “nice to have” in 
general, but required as precondition for a “Search in design space” functionality. 

• The user is correctly logged in and authorized to access the requested information. 

• The level of depth up the start node / current node is defined and restricted to direct par-
ent or root node (default: direct parent node). 

The necessary filter information is defined, i.e., the result of the use case “PLM filter” is pro-
vided. 

End state / post condition E1 (Success): 
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• The process results in a filtered list or a structure tree containing only identifiers of prod-
uct 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): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• The user is not authorized to access the data. 

• The requested data is not available on the PLM server. 

2.2.7.7. 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 pro-
cess steps 2 and 3. This statement needs to be evaluated! 

• The level of depth up the start node / current node is defined and restricted to direct par-
ent 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 a 
result list containing root nodes) should be possible. 

2.2.7.8. Relevant data 

• Product structure data 

2.2.8. Download of product data 

2.2.8.1. Owner of the use case 

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

2.2.8.2. Process purpose 

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

What product data is to be downloaded? 

a. Download of a single digital file: either geometry (CATIA, STEP) or other binary 
formats (e.g. TIFF) 

b. Download of a set of digital files 

c. Download of structures including optionally digital files 

d. Download of product meta data of a (structure) node 

How is the product data to be downloaded? 

a. Using online download: via HTTP, only for available documents – no conversion 
functionality provided 

b. 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. 
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2.2.9. Download of meta data including structures 

This use case allows the user to identify meta data including structures that he wants to store 
in a local 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 re-
sponse 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 re-
quirements at target side. 

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 data is sent offline, the files may be added to 
the download package, which is specified in the server configuration and considers require-
ments at target side. 
This functionality covers the access of multiple PLM server Interfaces. For this, two possibili-
ties exist: 

1. The user has access to the PDM data of his direct (!) partners. This is covered by the use 
cases. 

2. All other alternate possibilities are managed by the PLM server interface (e.g. data in a 
2nd-tier supplier’s PLM system). 

2.2.9.1. Partner role descriptions 
 

Role name Role description Role type 

User Party, that requests PDM data. This could be a per-
son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server. 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.9.2. Non-functional requirements 

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

• The level of detail (“configuration”) can be defined depending on the application project. 
The technology for defining this configuration is not defined yet. 

• The approval status of the relevant data has to be managed by the PLM server interface 
via authentication and authorization use cases. 

• The user is not able to exclude single objects that belong to the tree defined by the start 
node. 

• An additional use case is needed: „PLM Filter“. This use case enables the user to define 
some special properties that restrict the following amount of managed data. 

2.2.9.3. Process definition 

The standard process consists of the following steps (the steps directly refer to elements of 
the user interface of the PLM client): 
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1. Using the context menu (“right mouse click”) for starting the use case. The user may use 
this menue only for items and documents in order to be STEP compliant in any cases. 

2. By identifying the menue button “download of metadata” a sub-menu appears that pro-
vides all available levels of detail (called “configurations”): download of part master data, 
download of part and document master data, ... 

3. The user identifies the wished level of detail using the sub-menu. 

4. If the user defined to download structure information the next sub-menu appears: “Level 
of structure depth”. 

5. In the right frame a list of items appears that were defined for the download process. The 
user is able to use a scrollbar for browsing through the list. 

Optionally: If the download information was not already received by the client the following 
steps will be performed: 
5a. The client is calling 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. 

Online Download: 

7. The PLM client sends a query to the PLM server. 

8. The PLM server sends the requested data as a data stream to the PLM client. 

9. The client takes the data stream and: 
9a. calls the “Upload Query” to the second PLM system or 
9b. writes an data file. 
Offline Download (see also “Initiation of an Offline Download”): 

10. The PLM client sends a query to PLM server interface or to the involved EDI-Tool → In-
put to use case “Initiation of an Offline Download”. 

11. A Client notification is created by the EDI–Tool. 

2.2.9.4. Process flow diagram 

At the moment no flow diagram exists. 

2.2.9.5. 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 process is provided (e.g. “Off-
line transfer is running”). 

• Online Download: A notification for the User, if the download is finished (with success or 
not). 

• The selected meta data including structures is stored in a data file on a local computer 
(file system), or generated as data stream as input for the Upload use case. 

End state E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• The user is not authorized to access the PLM server. 
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• The PLM server interface detected a problem. 

• The user is not authorized to download the requested data. 

• The PLM server itself is not available. 

• Offline Download: Triggering the EDI-Tool failed. 

• Online Download: Not sufficient disc space for storing the file. 

 

2.2.9.6. Relevant data 

• All product data (part master, document master etc.) 

2.2.9.7. Topics under discussion / Remarks 

• This download 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? 

2.2.10. Download of a single digital file 

This process allows a user to download a single specific digital file (geometry file, TIFF, ...) 
from a remote PLM server to a local storage. The download also includes the viewing of digi-
tal files, as far as a viewing tool is automatically started on the user side after the download 
process has finished. This process is called “simple viewing”. 

2.2.10.1. Partner role descriptions 
 

Role name Role description Role type 

User Party, that requests PDM data. This could be a per-
son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server.  

System 

2.2.10.2. Process definition 

This use case includes the identification of a single 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. The user identifies the 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: 

3. The PLM client sends a query to the PLM server. 

4. The PLM server sends the requested digital file data to the PLM client. 
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5. The PLM client receives the digital file and displays it directly, opens an external applica-
tion to display it or let the user store it in the local file system. 

6. 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”): 

3. The PLM client sends a query to PLM server interface or to the involved EDI-Tool → In-
put to use case “Initiation of an Offline Download”. 

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

5. A Client notification is created by the EDI–Tool. 

2.2.10.3. Process flow diagram 

At the moment no flow diagram exists. 

2.2.10.4. 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 a list 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 functional-
ity is considered. 

• The final trigger is the selection in the context sensitive menue („Download selected file 
online/offline“) that belongs to a selected single digital file. 

End state E1 (Success): 

• Offline Download: A notification of an additional exchange process is provided (e.g. “Off-
line transfer is running”). 

• Online Download: A notification for the User, if the download is finished (with success or 
not). 

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

End state E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• The user is not authorized to access the PLM server. 

• The user is not authorized to download the digital file. 

• The requested digital file is not available on the PLM server. 

• The PLM server itself is not available. 

• Offline Download: Triggering the EDI-Tool failed. 

• Export (checkout) functionality failed (digital file doesn’t exist, the file is already used by 
an other user). 

• Online Download: Not sufficient disc space for storing the files. 
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2.2.10.5. Constraints and assertions 

• The downloaded file is always uncompressed if it is sent online. Then the file can be 
opened directly and maybe viewed using a client plug in or an external application. Com-
pression is only allowed if an offline transfer process implies a package mechanism 

• The file name is generated by server/system specific rules. 

2.2.10.6. Relevant data 

• Document meta data 

• Document data (digital file) 

2.2.11. 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 ge-
neric use case can be specialized to further detailed use cases. Examples for detailed use 
cases are: 

• Find all parts contained in a design space by providing bounding box parameters. 

• Find heat sensitive parts by providing temperature parameters. 

2.2.11.1. Owner of the use case 

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

2.2.11.2. 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 a design space by providing bounding box parameters. 

• Find heat sensitive parts by providing temperature parameters. 

2.2.11.3. Partner role descriptions 
 

Role name Role description Role type 

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

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server.  

System 

2.2.11.4. Process definition 

The process steps are: 
1. User chooses the intended (and provided) functionality (specialized query). 

2. User defines a development project or uses the existing one. 
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3. PLM client displays the parameter names, that have to be provided to filter out the cor-
rect data within the PLM server, according to the chosen functionality (see 1.). 

4. User provides required parameter values (objects properties, bounding box information, 
...) 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. 

2.2.11.5. Process flow diagram 

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

2.2.11.6. Process start and end states 

Start state S1: 

• The authentication and authorization of the user was successful. 

• A valid development project is existing. 

• The available 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 parame-
ters. Example for specialized query “Search in design space”: All parts contained in the 
defined design space as a list of items. 

End state E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons:  

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

• The requested data is not available on the PLM server. 

• Functionality is not supported for this object type. 

2.2.11.7. 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. 

2.2.11.8. Relevant data 

Product structure data 

• Basic part classification data 

• Document meta data 

• Document data 

2.2.11.9. Diagrams 

UML diagrams are provided for the specialized use cases. 

2.2.12. Search in design space 
This use case is a specialization of the use case “Generic object query”. 

2.2.12.1. Process purpose 

Purpose of the “Search in design space” process is to query all 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 all parts in a 
certain distance of the given part..  

2.2.12.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server. 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.12.3. Process definition 

The process could be seen as a query in which the query parameters do not exist as discrete 
PDM data in the PLM system. Actually, the criteria for the evaluation of the result set is the 
geometrical relation between the given part and all other parts in a given assembly. For ex-
ample, the designer has to modify the design of the oil pump of a car. He needs to know 
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 
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easily. This use case would probably only be relevant for the OEM side of the PDTnet proj-
ect. 

The following requirements are defined: 

• The parts found during the search are displayed in form of a “virtual container” which con-
tains all parts meeting the design space criteria. The virtual container is an assembly 
which is only created temporarily and which does not represents any form of a real as-
sembly. It is only meant as a set of objects and therefore can be displayed as an assem-
bly with one and only one level. 

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

• In order 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 allow to go directly to 
the assigned structure display. 

• The resulting set of items should allow to perform a download (online or offline) on certain 
items selectable by the user 

• The user 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 is to enter the depth of search, the levels of deepness in an assembly. 
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2.2.12.4. Process flow diagram 

User PDM Web 
Client

PDM Web 
Server

Iden ti fy  root node
Get next structure level

Deliver i tems of level
Display nodes in structure

Select interesting part

Enter add it ion al query  crit eria

Send query message

Build result set as 
a virtual container

Return result set
Display items found

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

Opt.: Define search depth

Choose context method 
"Search in design space"

Display q uery dia log

Commit query di alog

 
 

2.2.12.5. 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 pro-
ject’s life time. These items are identified by identifiers. 

• The end state / post condition of use case „Start node identification“ or one of the children 
of the start node, that means an item 

• The user is correctly 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): 

• The process results in a virtual container (see 2.2.12) containing all the accessible parts 
found during the query. The number of parts found is displayed. 
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• The virtual container contains the transformation matrices of the parts in relation to the 
car origin 

• If no parts resp. no accessible parts were found, an empty virtual container is presented. 
The number of parts found is displayed, in this case it is 0. 

End state / post condition E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• 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”. 

2.2.12.6. Constraints and assertions 

• The selected part has to contain any geometry as a base for the query. 

2.2.12.7. Relevant data 

• Product structure data 

2.2.13. Upload of product data 

2.2.13.1. Process purpose 

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

This use case corresponds mainly to use case “Download of product data”. Additionally, it 
requires two functionalities: 

• Identification 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 restric-
tions. 

2.2.13.2. Owner of the use case 

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

2.2.14. Upload of a single digital file (simple user interaction) 

2.2.14.1. 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. 

2.2.14.2. Process definition 

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

Identification of the correct structure node 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 underlying access authorization concept. Due to the variety of PLM 
system-specific access authorization architectures this topic is closely depending on the 
PLM system functionality. 

2.2.14.3. Process flow diagram 

At the moment no flow diagram exists. 

2.2.14.4. Partner role descriptions 
 

Role name Role description Role type 

User Party, that wishes to store PDM data on a remote 
PLM server. This could be a person, who interacts 
with the PLM client, or a system, that triggers the 
PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. The PLM system can be extended by a Web 
Server to build the complete PLM server. 

System 

2.2.14.5. Process start and end states 

Start state S1: 

• The user has got a single file stored on his local file system to be uploaded. 

• The user knows the correct structure node in the database of the PLM server for the inte-
gration of the data. 

End state E1 (Success): 

• Offline Upload: A notification of an additional exchange process is provided (e.g. “Offline 
transfer is running”). 

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

• The file, 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 cre-
ated to attach the file to. 

End state E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• The user is not authorized to access the PLM server. 

• The user is not authorized to upload the digital file. 

• The user is not authorized to create needed structure nodes. 

• The server 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. 
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2.2.14.6. Constraints and assertions 

The uploaded file is always uncompressed. 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 “Docu-
ment_version”. In case of a “Document_version” the file can be assigned directly. If an “I-
tem_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. 

2.2.14.7. Relevant data 

Product structure data 

• Document meta data 

• Document data (digital file) 

2.2.15. Upload of meta data including structures 

2.2.15.1. 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 a local storage or is the result of a download process. 

2.2.15.2. 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 functionalities: 

Identification 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 depending on the 
PLM system functionality. 

2.2.15.3. Process flow diagram 

At the moment no flow diagram exists. 

2.2.15.4. Partner role descriptions 
 

Role name Role description Role type 

User Party, that wishes to store PDM data on a remote 
PLM server. This could be a person, who interacts 
with the PLM client, or a system, that triggers the 
PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server.  

System 
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2.2.15.5. Process start and end states 

Start state S1: 

• The user has got data stored on his local file system or stored temporarily as a result of a 
download process. 

• The user 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 process is provided (e.g. “Offline 
transfer is running”). 

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

• The data, that had been specified by the user for upload, is stored on the remote PLM 
server and integrated into the target structure. 

End state E2 (Failure): 

• The process results in a failure message. A failure can occur due to the following rea-
sons: 

• 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). 

• The PLM server itself is not available. 

• Offline Upload: Triggering the EDI-Tool failed. 

2.2.15.6. 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 ele-
ment, 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 require-
ments 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. 

2.2.15.7. Relevant data 

Product structure data 

• Basic part classification data 

• Document meta data 

• Document data 
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2.2.16. Change notification 

2.2.16.1. 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”. 

2.2.16.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

E-Mail Client System, that is able to maintain the user’s e-mail  System 
PLM server System, that provides the relevant PDM data. This is 

usually a company’s PLM system that acts as a 
server. 

System 

2.2.16.3. 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), docu-
ments (and document versions) or models. 

Changes to report could be: 

• Creation of a new version of an object 

• Change of the release status of an object 

• Objects are deleted 

• Geometry has changed 

• Properties have changed 

The following requirements are defined: 

• 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 ob-
jects they include. When a modification 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-specifically. 
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2.2.16.4. Process flow diagram 

 User PLM 
Client 

PLM 
Server 

E-Mail Client 

Detection of object  
being changed 

Send E-mail notification to user 
Read change notification 

 

2.2.16.5. Process start and end states 

Start states / preconditions S1 and S2: 

• User has access to his e-mail client 

End state / post condition E1 and E2 (Success): 

• An e-mail notification about changes to one of his objects collected in the clipboard is 
sent to the user 

2.2.16.6. Constraints and assertions 

Currently none are defined. 

2.2.16.7. Relevant data 

• Product meta data 

2.2.17. Display content of subscription list and confirm changes 

2.2.17.1. 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 all 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: 

• when logging in at the server 

• when interactively initiated by the PLM client user. 

2.2.17.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 
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PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.17.3. 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 subscrip-
tion 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: 

• The user controls the start of the evaluation process via the client. The results of the 
evaluation process are displayed directly in the client. 

• The change notification data is transferred by the PLM server using the data constructs 
provided by AP214 (work management information). An additional transfer of change 
management/notification documents (like PDF files) is currently not needed. 

• The user must be able to define and to modify the content of his subscription list (see use 
case “Change content of subscription list”) 

• The subscription list should be represented as a separate folder within the PLM client 
GUI. 

2.2.17.4. Process flow diagram 

 User PLM 
Client 

PLM 
Server 

Selects "display clipboard" 

Displays content of clibboard 

Requests clipboard data 

Returns clipboard data 

Confirm changes 
Request reset of modification stati 

Reset  
modification stati 

 

2.2.17.5. 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 pro-
ject’s life time. These items are identified by identifiers. 

• The user is correctly logged in and authorized to access the requested information. 

End state / post condition E1 (Success): 
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• The process results in a virtual container (see use case “Search in design space”) con-
taining all the objects in the subscription list. 

• Objects modified since the last look on the subscription list are displayed emphasized. 
Deleted objects are displayed in a different style. 

• After confirmation, the modification status of the objects is  reset and in the case of de-
leted objects in the PLM system, they are also deleted from the subscription list. 

2.2.17.6. Constraints and assertions 

Currently none are defined. 

2.2.17.7. Relevant data 

• Product meta data 

• Work management data 

2.2.18. Change content of subscription list 

2.2.18.1. 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 notifi-
cation should be provided. The modification 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 all objects the user 
wants to be notified when changes are applied to them. 

2.2.18.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.18.3. Process definition 

a) The user selects objects in the subscription list and wants the PLM system to delete 
the objects from the subscription list. 

b) The user selects objects in the PLM client and wants the PLM system to link those 
objects into the subscription list. 

The following requirements are defined: 

• The user 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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2.2.18.4. Process flow diagram 

 User PLM 
Client 

PLM 
Server 

Selects contents of clipboard to delete 

Selects "delete objects in clipboard" 

Displays clipboard content 

Sends modification information 

Modifies clipboard  
content 

Returns current clipboard contents 

Selects objects in client to be  
linked into the clipboard 

Selects "add objects to clipboard" 
Sends add request 

Adds links to the  
selected objects to  

Returns current clipboard contents 

Displays clipboard content 

 

2.2.18.5. 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 pro-
ject’s life time. These items are identified by identifiers. 

• The user is correctly 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): 

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 pro-
ject’s life time. These items are identified by identifiers. 

• The user is correctly logged in and authorized to access the requested information. 

• Product data is displayed. 

End state / post condition E1 and E2 (Success): 

• The process results in an updated view to the subscription list. 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 48 of 549 

2.2.18.6. Constraints and assertions 

The user must own a subscription list. 

2.2.18.7. Relevant data 

Product meta data 

2.2.19. Product Class Identification 

2.2.19.1. Process purpose 

Identification of a top level product_class to enable browsing of an abstract product structure. 

2.2.19.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.19.3. Process definition 

This use case defines the process of identifying the start node of an abstract product struc-
ture 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 enters an ID or WildCard. 

• PLM server receives ID or WildCard and triggers search in PLM System  
-> Exception: The PLM server does not respond. 

• 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 a list 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 a tree. If the list contains more than one node than 
the result should be displayed as a list from which the user may select one node that is 
than displayed as the root node of a tree. 

Remark: according to the AP214 CC8 Recommended Practices, each product_class is as-
sociated 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). 

2.2.19.4. Process flow diagram 

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

Start state / precondition S1: 

• The user is correctly logged in and authorized to access the requested information. 

• The service is available. 

• The user enters an Id or WildCard. 

End state / post condition E1 (Success): 

• The list of resulting nodes is displayed as described above. 

End state / post condition E2 (Failure): 

• The process results in a failure message.  

2.2.19.6. Constraints and assertions 

At the moment none are defined. 

2.2.19.7. Relevant data 

• Product_class information 

2.2.20. Browsing of Abstract Product Structures 

2.2.20.1. 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). 

2.2.20.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

 

2.2.20.3. Process definition 

The process steps are: 

• The PLM client evaluates if the product structure information is already obtained then it is 
directly displayed in a table. 

• The PLM client sends a query for a substructure of product_class, product_component or 
alternative_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 
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• 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 prod-
uct_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 li-
mit_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 struc-
ture). In this case, the function handles the item_version just as if it was a prod-
uct_component. 

2.2.20.4. Process flow diagram 

At the moment no flow diagram is provided. 

2.2.20.5. Process start and end states 

Start state / precondition S1: 

• The user is correctly logged in and authorized to access the requested information. 

• The service is available. 

• The user enters an Id. 

End state / post condition E1 (Success): 

• The list of resulting of the resulting nodes is displayed as described above. 
End state / post condition E2 (Failure): 

• The process results in a failure message.  

2.2.20.6. Constraints and assertions 

At the moment none are defined. 

2.2.20.7. Relevant data 

• Product_structure_relationships, Product_components, Alternative_solutions, 
Item_instances 

2.2.21. Browsing of Alternative Solutions within an Abstract Prod-
uct Structure 

2.2.21.1. Process purpose 

This process allows a user starting with an identified product_component [or alterna-
tive_solution] to get information on the [sub-]alternative solutions of an abstract product 
structure. 
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2.2.21.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

 

2.2.21.3. Process definition 

The process steps are: 

• The PLM client evaluates if the alternative_solutions are already obtained then it is di-
rectly displayed in a table. 

• 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 (alter-
native_solution, technical_solution, final_solution, supplier_solution) should be displayed 
within the PLM client.  

2.2.21.4. Process flow diagram 

At the moment no flow diagram is provided. 

2.2.21.5. Process start and end states 

Start state / precondition S1: 

• The user is correctly logged in and authorized to access the requested information. 

• The service is available. 

• The user enters an Id. 

End state / post condition E1 (Success): 

• The list of resulting of the resulting nodes is displayed as described above. 

End state / post condition E2 (Failure): 

• The process results in a failure message.  

2.2.21.6. Constraints and assertions 

At the moment none are defined. 
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2.2.21.7. Relevant data 

• Product_structure_relationships, Product_components 

2.2.22. Retrieve Configuration Data within an Abstract Product 
Structures 

2.2.22.1. 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. 

2.2.22.2. Partner/actor role descriptions 

 
Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

 

2.2.22.3. Process definition 

The process steps are: 

• The PLM client evaluates if configuration information is already obtained then it is directly 
displayed in a table. 

• The PLM client sends a query 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 Configuration and Class_specification_association should be dis-
played within the PLM client as a property of the configuration. 

Remark: currently, configuration may be only displayed on alternative_solution and i-
tem_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 dis-
played 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 struc-
tures) and would have to be instantiated with a product_class of kind ‘enterprise’. 
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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. 

2.2.22.4. Process flow diagram 

At the moment no flow diagram is provided. 

2.2.22.5. Process start and end states 

Start state / precondition S1: 

• The user is correctly logged in and authorized to access the requested information. 

• The service is available. 

• The user enters an Id. 

End state / post condition E1 (Success): 

• The list of resulting of the resulting nodes is displayed as described above. 

End state / post condition E2 (Failure): 

• The process results in a failure message.  

2.2.22.6. Constraints and assertions 

 

At the moment none are defined. 

2.2.22.7. Relevant data 

• Alternative_solution, Item_instance, configuration, product_class, 
class_specification_association, specification, specification_category 

2.2.23. Viewing of Change Management Information 

2.2.23.1. Process purpose 

Browsing through a product structure the user is able to see the assigned change manage-
ment information.  

2.2.23.2. Partner/actor role descriptions 

Role name Role description Role type 
User Party, that requests PDM data. This could be a per-

son, who interacts with the PLM client, or a system, 
that triggers the PLM client. 

Person / System 

PLM client System, that provides the communication between 
user and PLM server 

System 

PLM server System, that provides the relevant PDM data. This is 
usually a company’s PLM system that acts as a 
server. 

System 

2.2.23.3. Process definition 

The process steps are: 

• The user selects a node (product_class, product_component, item_version) within the 
PLM client. 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 54 of 549 

• The PLM client evaluates if work management information is already obtained then it is 
directly displayed in a table. 

• 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 displays the resulting data in a table.  

Remark: according to the CC8 Recommended Practices, the effectivity references an 
event_reference, which references again an activity. Effectiv-
ity_assignment.effective_element and Activity_Element.element both reference the prod-
uct_class, product_component or item_version node. 

Remark: other object nodes are not supported at this time. 

2.2.23.4. Process flow diagram 

At the moment no flow diagram is provided. 

2.2.23.5. Process start and end states 

Start state / precondition S1: 

• The user is correctly logged in and authorized to access the requested information. 

• The service is available. 

• The user selects a node of kind product_class, product_component or item_version in the 
tree view. 

End state / post condition E1 (Success): 

• The resulting information is displayed as described above. 
End state / post condition E2 (Failure): 

• The process results in a failure message.  

2.2.23.6. Constraints and assertions 

At the moment none are defined. 

2.2.23.7. Relevant data 

• Activity, Activity_element, Effectivity, Effectivity_assignment, Event_reference  

2.3. 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, 

• Document and File Management , 

• Shape Definition and Transformation, 
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• Classification, 

• Properties, 

• Alias Identification, 

• Authorization, 

• Configuration Management, 

• Change and Work Management, 

• Process planning, and 

• Multi-Language support. 

2.3.1. 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 informa-
tion. 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 a variety 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. 

2.3.2. 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 assemble 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 con-
stituents of those assemblies. This explicit part structure corresponds to the traditional engi-
neering and manufacturing bill of material indentured parts list. 

2.3.3. 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 represen-
tation definitions of external files.  Version identification may optionally be associated with an 
external file, but this is for information only and is not used for managed revision control. 

If a file is under configuration control, it should be represented as a constituent of a docu-
ment definition view/representation. In this case it is actually the managed document that is 
under direct configuration control, the file is in this way indirectly under configuration control.  
A change to the file results in a change to the managed document (i.e. a new 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 
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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. 

2.3.4. 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 auxil-
iary 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 pur-
poses and an unconstrained three-dimensional geometric model that may contain any geo-
metric 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 struc-
tures are recommended: 

1. The assembly 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 com-
ponent geometry is used as a template 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 transfor-
mation describes the relation between different workspaces. 

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 as-
sembly, a part is in principle incorporated in the assembly only by rigid motion (i.e., transla-
tion and/or rotation) excluding mirroring and scaling. 

2.3.5. 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 Spe-
cific_item_classification_hierarchy is used to build up hierachical structures of Spe-
cific_item_classification. 

2.3.6. Properties 

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

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

2.3.7. 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 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 associ-
ated identification_role or – if the scope is defined by an organization – with help of an ap-
plied_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 sce-
nario 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. 

2.3.8. 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 organiza-
tion 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_approval_assignment.  The ap-
plied_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 com-
plex approval cycle involving multiple approvers, on different dates/times, and possibly with 
different status values. 

2.3.9. 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. Configura-
tion 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. 

2.3.10. 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, proj-
ect, 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. 

2.3.11. Process planning 

This subset provides the capability 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 opera-
tions. 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 
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used to manufacture them. Additionally, the representation of the connection of parts in vari-
ous kinds of mating is part of this subset.  

2.3.12. Multi-Language support 
This subset provides the capability to represent descriptive information about objects in dif-
ferent languages. 

2.4. EXPRESS-X Mapping 

Supposed that one has two EXPRESS Schemas which cover approximately the same con-
text. 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 ISO 10303-214:2000 [8] (section 2.3), 
especially the Configuration Management modelling parts according to CC8, given as an AIM 
representation to the PIM Equivalence model (section 2.5). In addition to the EXPRESS-X 
mapping specification, instance diagrams are supplied in order to illustrate the the mapping 
specification. 

Example: Entitites needed to create an item 
 ENTITY product; 
  id : identifier; 
  name : label; 
  description : OPTIONAL text; 
  frame_of_reference : SET[1:?] OF product_context; 
 END_ENTITY; 
 
 ENTITY product_related_product_category 
  SUBTYPE OF (product_category); 
  products : SET[1:?] OF product; 
 END_ENTITY; 
 
 ENTITY product_category; 
  name : label; 
  description : OPTIONAL text; 
  DERIVE 
   id : identifier := get_id_value(SELF); 
  WHERE 
   wr1 : SIZEOF(USEDIN(SELF,'AUTOMOTIVE_DESIGN.' + 'ID_ATTRIBUTE.' +  
         'IDENTIFIED_ITEM')) <= 1; 
 END_ENTITY; 
 

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 section 2.5. 

Example: Entitites needed to create an item 
 ENTITY item; 
  id : STRING; 
  name : string_select; 
  description : OPTIONAL string_select; 
  INVERSE 
   associated_version : SET[1:?] OF item_version FOR associated_item; 
   item_classification : SET[1:?] OF specific_item_classification  
                                  FOR associated_item; 
 END_ENTITY; 
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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 / AP214 Schema modelled with AIM elements and the STEP AP214 ARM model. This 
mapping is extended to reflect additional modelling requirements met by the PIM equivalence 
model and to remove insufficienties in the base models. 

2.4.1. Part Identification 

2.4.1.1. Item 

A target instance of type Item is created out of a source Instance of type Product in the 
source schema which 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’. 
Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
 
 

PRODUCT #71 

PRODUCT_ 
DEFINITION_FORMATION 

#73 

of_product 

PRODUCT_RELATED_ 
PRODUCT_CATEGORY 

#72 
name=part 

products 

PRODUCT_ DEFINITION 
#74 

formation 

PRODUCT_ 
DEFINITION_CONTEXT 

#84 
name=part definition 

frame_of_reference 

ITEM #85 

ITEM_VERSION #86 

associated_item 

DESIGN_DISCIPLINE_ 
ITEM_DEFINITION #87 

associated_item_version 

 
 
EXPRESS-X Specification: 
 
MAP item_map AS 
  it : item; 
FROM 
  p    : product; 
  prpc : product_related_product_category;   
WHERE 
  wr1: p IN prpc.products; 
  wr2: prpc.name IN ['part', 'raw material', 'tool']; 
IDENTIFIED_BY p; 
SELECT 
  it.id          := p.id; 
  it.name        := p.name; 
  it.description := p.description; 
END_MAP;   

2.4.1.2. Item_version 

An target instance of type Item_version in the target schema is created out of a source in-
stance of type Product_definition_formation which references a Product instance which is 
mapped to an Item. 
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Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
 
 

PRODUCT #71 

PRODUCT_ 
DEFINITION_FORMATION 

#73 

of_product 

PRODUCT_RELATED_ 
PRODUCT_CATEGORY 

#72 
name=part 

products 

PRODUCT_ DEFINITION 
#74 

formation 

PRODUCT_ 
DEFINITION_CONTEXT 

#84 
name=part definition 

frame_of_reference 

ITEM #85 

ITEM_VERSION #86 

associated_item 

DESIGN_DISCIPLINE_ 
ITEM_DEFINITION #87 

associated_item_version 

 
 
EXPRESS-X Specification: 
 
MAP item_version_map AS  
  iv : item_version; 
FROM 
  pdf : product_definition_formation; 
WHERE 
  EXISTS(item_map(pdf.of_product)); 
SELECT 
  iv.id := pdf.id; 
  iv.associated_item := item_map(pdf.of_product); 
  iv.description := pdf.description; 
END_MAP; 

2.4.1.3. 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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Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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relating_product_definition_formation
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of_product
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ITEM_VERSION #134
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ITEM_VERSION #135
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ITEM #136
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associated_item

SPECIFIC_ITEM_CLASSIFICATION #137
classification_name=part

associated_item

 
EXPRESS-X Specification: 
 
MAP item_version_relationship_map AS 
  ivr : item_version_relationship; 
FROM 
  pdfr : product_definition_formation_relationship;   
WHERE 
  EXISTS(item_version_map(pdfr.related_product_definition_formation)) AND  
  EXISTS(item_version_map(pdfr.relating_product_definition_formation)); 
SELECT 
  ivr.description   := pdfr.description; 
  ivr.relation_type := pdfr.name; 
  ivr.related       := 
          item_version_map(pdfr.related_product_definition_formation); 
  ivr.relating      := 
          item_version_map(pdfr.relating_product_definition_formation); 
END_MAP; 

2.4.1.4. Application_context 

A target instance of type Application_context is created out of a source instance of type 
Product_definition_context. 
MAP application_context_map AS 
  actx : application_context; 
FROM 
  pdctx : product_definition_context; 
SELECT 
  actx.life_cycle_stage   := pdctx.life_cycle_stage; 
  actx.application_domain := pdctx.frame_of_reference.application; 

END_MAP; 

2.4.2. Part Structure 

2.4.2.1. Item definitions, and Process_state 

A target instance of type Design_discipline_item_definition is created out of an source in-
stance 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 
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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 attrib-
ute of the Product_deifnition_context. An Assembly_definition is created if the name is ‘as-
sembly definition’, a Collection_definition is created if the name is ‘collection definition’ and a 
Process_state is created if the name is ‘process state’. 
Instance Diagrams for Design_discripline_item_definition: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification for Design_discripline_item_definition 
 
MAP ddid_map AS 
  ddid : design_discipline_item_definition; 
FROM 
  pd : product_definition; 
WHERE 
  wr1: pd.frame_of_reference.name = 'part definition'; 
SELECT 
  ddid.id                      := pd.id; 
  ddid.name                    := pd.name; 
  ddid.associated_item_version := item_version_map(pd.formation); 
  ddid.initial_context := application_context_map(pd.frame_of_reference); 
  ddid.additional_context :=  
    FOR EACH pdca IN pd<- 
      pd<-definition{product_definition_context_association | 
                     role.name = 'additional context'}; 
      RETURN application_context_map(pdca.frame_of_reference); 
END_MAP; 
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Instance Diagrams for Collection_definition: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification for Assembly_definition, Collection_definition, Proc-
ess_state: 
 
MAP assembly_definition_map AS 
  ddid : assembly_definition; 
SUBTYPE OF (ddid_map); 
WHERE 
  SIZEOF(pd<-definition{product_definition_context_association | 
                         role.name = 'part definition type'} 
            ::frame_of_reference{product_definition_context |  
                                 name = 'assembly definition'}) > 0; 
END_MAP; 
 
MAP collection_definition_map AS 
  ddid : collection_definition; 
SUBTYPE OF (ddid_map); 
WHERE 
  (SIZEOF(pd<-definition{product_definition_context_association | 
                         role.name = 'part definition type'} 
            ::frame_of_reference{product_definition_context |  
                                 name = 'collection definition'}) > 0); 
END_MAP; 
 
MAP process_state_map AS 
  ddid : process_state; 
SUBTYPE OF (ddid_map); 
WHERE 
  SIZEOF(pd<-definition{product_definition_context_association | 
                        role.name = 'part definition type'}  
           ::frame_of_reference{product_definition_context |  
                                name= 'process state'}) > 0; 
SELECT 
  ddid.related_item_definition :=  
    ddid_map(pd<-related_product_definition 
                 {product_definition_relationship |  
                  name = 'process state to related item'} 
               ::relating_product_definition[1]); 
END_MAP; 
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2.4.2.2. 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_refernce name ‘part occurrence’ as related_product_-
definition or it must be of type Assembly_compnent_usage and refer to an instance of type 
Product_definition with frame_of_refernce 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. 
Instance Diagrams: 
 

AIM (PDM SCHEMA, 
AP214) 

PIM equivalence model 

 
 

NEXT_ 
HIGHER_ASSEMBLY #95 

SINGLE_INSTANCE #98 

related 

DESIGN_DISCIPLINE_ 
ITEM_DEFINITION #99 

definition 

PRODUCT_ DEFINITION 
#100 

PRODUCT_ DEFINITION 
#31 

NEXT_ASSEMBLY_ 
USAGE_OCCURRENCE 

#101 

lating_product_definition 

lated_product_definition 

ASSEMBLY_DEFINITION 
#102 relating 

 
 
EXPRESS-X Specification: 
 
MAP item_definition_instance_relationship_map AS 
  rel : item_definition_instance_relationship; 
FROM 
  pdr : product_definition_relationship; 
WHERE 
  wr1: pdr.relating_product_definition.frame_of_reference.name =  
       'part definition'; 
  wr2: (pdr.related_product_definition.frame_of_reference.name =  
       'part occurrence') OR  
       ('AUTOMOTIVE_DESIGN.ASSEMBLY_COMPONENT_USAGE' IN TYPEOF(rel)) AND 
       (pdr.related_product_definition.frame_of_reference.name =  
       'part definition’); 
SELECT 
  rel.relating := ddid_map(pdr.relating_product_definition); 
  rel.related  := IF 'AUTOMOTIVE_DESIGN.ASSEMBLY_COMPONENT_RELATIONSHIP' 
                     IN TYPEOF(rel) 
                  THEN 
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                    item_instance_map( 
                      pdr.related_product_definition 
                         <-related_product_definition 
                           {product_definition_relationship |  
                            name = 'definition usage'}:: 
                            relating_product_definition{product_definition| 
                              pdr IN product_definition<-occurence 
                              {product_definition_occurrence_relationship} 
                              ::occurrence_usage}[1]); 
                  ELSE 
                    item_instance_map(pdr.related_product_definition); 
                  END_IF; 
END_MAP; 
 
MAP assembly_structure_map AS 
  rel : assembly_component_relationship; 
SUBTYPE OF (item_definition_instance_relationship_map) 
WHERE 
  'AUTOMOTIVE_DESIGN.ASSEMBLY_COMPONENT_RELATIONSHIP' IN TYPEOF(pdr); 
SELECT 
  acr.placement   :=  
    model_relationship_map(pdr<-definition{product_definition_shape} 
                              <-represented_product_relation 
                                {context_dependent_shape_representation} 
                              ::representation_relation[1]); 
END_MAP; 
 
MAP next_higher_assembly_map AS 
  rel : next_higher_assembly; 
SUBTYPE OF (assembly_structure_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.NEXT_ASSEMBLY_USAGE_OCCURRENCE' IN TYPEOF(pdr); 
END_MAP; 
 
MAP collected_item_association_map AS 
  rel : collected_item_association; 
SUBTYPE OF (item_definition_instance_relationship); 
WHERE 
  pdr.name = 'collection membership'; 
END_MAP; 
 
MAP general_item_definition_instance_relationship_map AS 
  rel : general_item_definition_instance_relationship; 
SUBTYPE OF (item_definition_instance_relationship); 
WHERE 
  OTHERWISE; 
SELECT 
  rel.description := pdr.description; 
  rel.relation_type := pdr.name; 
END_MAP; 

2.4.2.3. 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_definitions 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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Instance Diagrams: 
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EXPRESS-X Specification: 
 
MAP item_definition_relationship_map AS 
  idr : item_definition_relationship; 
FROM 
  pdrel : product_definition_relationship; 
WHERE 
  wr1: pdrel.relating_product_definition.frame_of_reference.name  
       = 'part definition'; 
  wr2: pdrel.related_product_definition.frame_of_reference.name  
       = 'part definition'; 
  wr3: NOT ('AUTOMOTIVE_DESIGN.ASSEMBLY_COMPONENT_USAGE' IN TYPEOF(rel)); 
SELECT 
  idr.relating := ddid_map(pdrel.relating_product_definition); 
  idr.related  := ddid_map(pdrel.related_product_definition); 
END_MAP; 
 
MAP make_from_relationship_map AS 
  idr : make_from_relationship; 
SUBTYPE_OF (item_definition_relationship_map); 
WHERE 
  wr3: 'AUTOMOTIVE_DESIGN.MAKE_FROM_USAGE_OPTION' IN TYPEOF(pdrel); 
SELECT   
  idr.description := pdrel.description; 
END_MAP; 
 
MAP replaced_definition_relationship_map AS 
  idr : replaced_definition_relationship; 
SUBTYPE OF (item_definition_relationship_map); 
WHERE 
  wr3: pdrel.name = 'definition replacement'; 
SELECT   
  idr.description := pdrel.description; 
END_MAP; 
 
MAP geometrical_relationship_map AS 
  idr : geometrical_relationship; 
SUBTYPE OF (item_definition_relationship_map); 
WHERE 
  wr3: pdrel.name = 'geometrical relationship'; 
SELECT   
  idr.description := pdrel.description; 
  idr.definition_placement :=  
   model_relationship_trafo_map(pdrel<-definition{product_definition_shape} 
                                 <-represented_product_relation 
                                   {context_dependent_shape_representation} 
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                              :  :representation_relation[1]); 
END_MAP; 
 
MAP tool_part_relationship_map AS 
  idr : tool_part_relationship; 
WHERE 
  wr3: pdrel.name = 'tool part relationship'; 
SELECT 
  idr.used_technology_description := pdrel.description; 
  idr.placement :=  
   model_relationship_trafo_map(pdrel<-definition{product_definition_shape} 
                                 <-represented_product_relation 
                                   {context_dependent_shape_representation} 
                              :  :representation_relation[1]); 
END_MAP; 
 
MAP general_item_definition_relationship_map AS 
  idr : general_item_definition_relationship; 
SUBTYPE OF (item_definition_relationship_map); 
WHERE 
  OTHERWISE; 
SELECT   
  idr.description := pdrel.description; 
  idr.relation_type := pdrel.name; 
END_MAP; 

2.4.2.4. Item instance entities 

A target instance of type Item_instance is created out of a source instance of type Prod-
uct_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’). 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP item_instance_map AS 
  ii : item_instance; 
FROM 
  pd : product_definition; 
WHERE 
  pd.frame_of_reference.name = 'part occurrence'; 
SELECT 
  ii.description := pd.description; 
  ii.id := pd.id; 
  ii.definition := IF SIZEOF(pd<-related_product_definition 
                                 {product_definition_relationship |  
                                  name = 'definition usage'}) > 0 
                 THEN 
                     ddid_map(pd<-related_product_definition 
                                  {product_definition_relationship |  
                                   name = 'definition usage'} 
                                ::relating_product_definition[1]); 
                  ELSE 
                    product_identification_map( 
                      pd<-design{configuration_design | 
                                 name = 'occurrence usage definition'} 
                        ::configuration{product_identification}[1]); 
                  END_IF; 
END_MAP; 
 
MAP single_instance_map AS 
  ii : single_instance; 
SUBTYPE OF (item_instance); 
WHERE 
  pd.name = 'single instance'; 
END_MAP; 
 
MAP quantified_instance_map AS 
  ii : quantified_instance; 
SUBTYPE OF (item_instance); 
WHERE 
  pd.name = 'quantified instance'; 
SELECT 
  ii.quantity := numerical_value_map( 
                 pd<-definition{property_definition | 
                                name = 'occurrence quantity'} 
                   <-definition{property_definition_representation} 
                   ::used_representation{representation | name='quantity'} 
                   ::items{measure_representation_item |  
                           name = 'quantity measure'}[1]); 
END_MAP; 
 
MAP selected_instance_map AS 
  ii : selected_instance; 
SUBTYPE OF (item_instance); 
WHERE 
  pd.name = 'selected instance'; 
SELECT 
  ii.selection_control :=  
    pd<-definition{property_definition | name = 'occurrence selection'} 
      <-definition{property_definition_representation} 
      ::used_representation{representation | name = 'selection criteria'} 
      ::items{descriptive_representation_item |  
              name = 'selection control' }[1].description; 
  ii.selected_quantity := value_with_unit_map( 
    pd<-definition{property_definition | name = 'occurrence selection'} 
      <-definition{property_definition_representation} 
      ::used_representation{representation | name = 'selection criteria'} 
      ::items{representation_item | name = 'selection quantity'}[1]); 
END_MAP; 
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MAP specified_instance_map AS 
  ii : specified_instance; 
SUBTYPE OF (item_instance); 
WHERE 
  pd.name = 'specified instance'; 
SELECT 
  ii.assembly_context := assembly_definition_map( 
    pd<-occurrence{product_definition_occurrence_relationship} 
      ::occurrence_usage{specified_higher_usage_occurrence} 
      ::relating_product_definition[1]); 
  ii.related_instance := item_instance_map( 
   pd<-occurrence{product_definition_occurrence_relationship} 
      ::occurrence_usage{specified_higher_usage_occurrence} 
      ::next_usage{next_assembly_usage_occurrence} 
      <-occurrence_usage{product_definition_occurrence_relationship} 
      ::occurrence{product_definition}[1]); 
  ii.upper_usage := item_instance_map( 
   pd<-occurrence{product_definition_occurrence_relationship} 
      ::upper_usage{next_assembly_usage_occurrence} 
      ::occurrence_usage{specified_higher_usage_occurrence} 
      <-occurrence_usage{product_definition_occurrence_relationship} 
     ::occurrence{product_definition}[1]); 
END_MAP; 

2.4.2.5. 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 relat-
ing_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 in-
stance 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 Specification: 
 
MAP item_instance_relationship_map AS 
  iir : item_instance_relationship ; 
PARTITION p_pdr ; 
FROM 
  pdr : product_definition_relationship ; 
WHERE 
  wr1 : pdr.relating_product_definition.frame_of_reference.name = 
        'part occurrence' ; 
  wr2 : pdr.related_product_definition.frame_of_reference.name = 
        'part occurrence' ; 
RETURN (item_instance_relationship_pdrel_map(pdr)); 
PARTITION p_psubst ; 
FROM 
  ps : product_definition_substitute; 
WHERE 
  ps.substitute_definition.frame_of_reference.name = 'part occurrence'; 
RETURN (replaced_usage_relationship_subst_map(ps)); 
END_MAP ; 
DEPENDENT_MAP item_instance_relationship_pdrel_map AS 
  iir : item_instance_relationship ; 
FROM 
  pdr : product_definition_relationship ; 
SELECT 
  iir.related := item_instance_map(pdr.related_product_definition) ; 
END_DEPENDENT_MAP ; 
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DEPENDENT_MAP general_item_instance_relationship_pdrel_map AS 
  iir : general_item_instance_relationship ; 
SUBTYPE OF (item_instance_relationship_pdrel_map) ; 
WHERE  
  OTHERWISE ; 
SELECT 
  irr.relating := item_instance_map(pdr.related_product_definition); 
  irr.relation_type := pdr.name ; 
END_DEPENDENT_MAP ; 
 
DEPENDENT_MAP replaced_usage_relationship_pdrel_map AS 
  iir : replaced_usage_relationship ; 
SUBTYPE OF (item_instance_relationship_pdrel_map) ;  
WHERE  
  (pdr.name = 'usage replacement') OR 
  (pdr.name = 'process input or output replacement'); 
SELECT 
  irr.description   := pdr.description ; 
  irr.relating      := item_instance_map(pdr.relating_product_definition); 
  irr.usage_context := process_operation_input_or_output_map( 
    pdr.relating_product_definition 
       <-defined_product{process_product_association}[1]); 
   
END_DEPENDENT_MAP ; 
 
DEPENDENT_MAP replaced_usage_relationship_subst_map AS 
  rur : replaced_usage_relationship ; 
FROM 
  ps : product_definition_substitute ; 
SELECT 
  rur.related := item_instance_map(ps.substitute_definition) ; 
  rur.relating :=  
        item_instance_map(ps.context_relationship 
        <-occurrence_usage{product_definition_occurrence_relationship}  
        ::occurrence[1]) ; 
  rur.usage_context :=  
    IF 'AUTOMOTIVE_DESIGN.PRODUCT_DEFINITION_USAGE' IN  
       TYPEOF(ps.context_relationship) 
    THEN 
      product_structure_relationship(ps.context_relationship) ; 
    ELSE 
     item_definition_instance_relationship(ps.context_relationship) ; 
    END_IF ; 
END_DEPENDENT_MAP ; 

2.4.2.6. 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’. 
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EXPRESS-X Specification: 
 
MAP instance_placement_map AS 
  ip : instance_placement; 
FROM 
  rrel : representation_relation_with_transformation; 
WHERE 
  rrel.name = 'instance placement'; 
SELECT 
  ip.placed_instance := single_instance_map( 
    rrel::rep_1{shape_representation} 
        <-used_representation{shape_definition_representation} 
        :: represented_definition{product_definition_shape} 
        ::definition{product_definition | (name = 'single instance') 
                   AND (frame_of_reference.name = 'part occurrence')}[1]); 
  ip.placement := geometric_model_relationship(rrel); 
  ip.reference_product_component :=  
    IF 'AUTOMOTIVE_DESIGN.SHAPE_REPRESENTATION' IN TYPEOF(rrel.rep_2) THEN 
      product_component_map(rrel.rep_2 
        <-used_representation{shape_definition_representation} 
        :: represented_definition{product_definition_shape} 
        ::definition{product_definition | frame_of_reference.name =  
                                          'conceptual definition')}[1]); 
    ELSE 
      product_component_map(rrel::rep_2{representation |  
                                        name = 'model property value'} 
        <- used_representation{property_definition_representation} 
        :: represented_definition{property_definition |  
                                 name = 'positioning'} 
        ::definition{product_definition | frame_of_reference.name =  
                                          'conceptual definition')}[1]); 
    END_IF; 
 END_MAP; 

2.4.2.7. 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’. 
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EXPRESS-X Specification: 
 
MAP component_placement_map AS 
  ip : compnent_placement; 
FROM 
  rrel : representation_relation_with_transformation; 
WHERE 
  rrel.name = 'component placement'; 
SELECT 
  ip.placed_component :=  
    IF 'AUTOMOTIVE_DESIGN.SHAPE_REPRESENTATION' IN TYPEOF(rrel.rep_1) THEN 
      product_component_map(rrel::rep_1{shape_representation} 
        <-used_representation{shape_definition_representation} 
        :: represented_definition{product_definition_shape} 
        ::definition{product_definition | frame_of_reference.name =  
                                          'conceptual definition}[1]); 
    ELSE 
      product_component_map(rrel::rep_1{representation |  
                                        name = 'model property value'} 
        <- used_representation{property_definition_representation} 
        :: represented_definition{property_definition |  
                                 name = 'positioning'} 
        ::definition{product_definition | frame_of_reference.name =  
                                          'conceptual definition')}[1]); 
    END_IF; 
  ip.placement := geometric_model_relationship(rrel); 
  ip.reference_product_component :=  
    IF 'AUTOMOTIVE_DESIGN.SHAPE_REPRESENTATION' IN TYPEOF(rrel.rep_2) THEN 
      product_component_map(rrel.rep_2 
        <-used_representation{shape_definition_representation} 
        :: represented_definition{product_definition_shape} 
        ::definition{product_definition | frame_of_reference.name =  
                                          'conceptual definition')}[1]); 
    ELSE 
      product_component_map(rrel::rep_2{representation |  
                                        name = 'model property value'} 
        <- used_representation{property_definition_representation} 
        :: represented_definition{property_definition |  
                                 name = 'positioning'} 
        ::definition{product_definition | frame_of_reference.name =  
                                          'conceptual definition')}[1]); 
    END_IF; 
 END_MAP; 

2.4.3. Document and File Management 

2.4.3.1. Document 

An instance of type item 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 prod-
uct_related_product_category where the value of the name attribute is ‘document’, refers to 
the product instance. 
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Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP document_map AS 
  doc : document; 
FROM 
  p    : product; 
  prpc : product_related_product_category; 
WHERE 
  wr1: p IN prpc.products; 
  wr2: prpc.name = 'document'; 
IDENTIFIED_BY p; 
SELECT 
  doc.document_id := p.id; 
  doc.name        := p.name; 
  doc.description := p.description; 
END_MAP;   

2.4.3.2. Document_version 

An instance of type document_version in the target schema is 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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Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP document_version_map AS  
  dv : document_version; 
FROM 
  pdf : product_definition_formation; 
WHERE 
  EXISTS(document_map(pdf.of_product)); 
SELECT 
  dv.id := pdf.id; 
  dv.associated_document := document_map(pdf.of_product); 
  dv.description := pdf.description; 
END_MAP; 

2.4.3.3. Document_version_relationship 

A target instance of Document_version_relationship is created out of a source instance of 
type Pproduct_definition_formation_relationship which refers to instances of type Prod-
uct_definition_formation that are mapped to Document_versions both as re-
lated_product_definition and as relating_product_definition.  
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Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP document_version_relationship_map AS 
  ivr : document_version_relationship; 
FROM 
  pdfr : product_definition_formation_relationship; 
WHERE 
  wr1: EXISTS(document_version_map 
               (pdfr.related_product_definition_formation)); 
  wr2: EXISTS(document_version_map 
               (pdfr.relating_product_definition_formation)); 
SELECT 
  ivr.description   := pdfr.description; 
  ivr.relation_type := pdfr.name; 
  ivr.related       :=  
    document_version_map(pdfr.related_product_definition_formation); 
  ivr.relating      :=  
    document_version_map(pdfr.relating_product_definition_formation); 
END_MAP; 

2.4.3.4. Physical_document and Digital_document 

A target instance of type Digital_document or Physical_document is created out of an in-
stance of type Product_definition in the source schema. 

• A Digital_document is created if the attribute frame_of_reference of the source in-
stance refers to an instance of type product_definition_context that has an attribute 
‘name’ with value ‘digital document definition’. 

• A Physical_document is created if the attribute frame_of_reference of the source in-
stance refers to an instance of type product_definition_context that has an attribute 
‘name’ with value ‘physical document definition’. 
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Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP document_representation_map AS 
  drep : document_representation; 
FROM 
  pd : product_definition; 
WHERE 
  pd.frame_of_reference.name = 'digital document definition'; 
SELECT 
  drep.id                          := pd.id; 
  drep.description                 := pd.description; 
  drep.associated_document_version := document_version_map(pd.formation); 
  drep.representation_format :=  
    document_format_property_map(pd<-definition{property_definition |  
                                           name = 'document property'} 
                           <-definition{property_definition_representation} 
                           ::used_representation{representation | 
                                           name = 'document format'}[1]); 
  drep.content :=  
    document_content_property_map(pd<-definition{property_definition |  
                                           name = 'document property'} 
                          <-definition{property_definition_representation} 
                          ::used_representation{representation | 
                                           name = 'document content'}[1]); 
  drep.creation := 
    document_creation_property_map(pd<-definition{property_definition |  
                                            name = 'document property'} 
                          <-definition{property_definition_representation} 
                          ::used_representation{representation | 
                                           name = 'document creation'}[1]); 
  drep.common_location := 
    FOR EACH idx IN pd<-items{applied_external_identification_assignment | 
                              role.name = 'common location'} 
      RETURN document_location_property_map(idx.source);   
END_MAP; 
 
MAP digital_document_map AS 
  drep : digital_document; 
SUBTYPE OF (document_representation_map); 
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WHERE 
  pd.frame_of_reference.name = 'digital document definition'; 
SELECT 
  drep.file := IF 'AUTOMOTIVE_DESIGN.' +  
                 PRODUCT_DEFINITION_WITH_ASSOCIATED_DOCUMENTS' IN  
                 TYPEOF(pd) 
               THEN 
                 FOR EACH df IN pd.documentation_ids 
                   RETURN digital_file_map(df); 
               ELSE 
                 []; 
               END_IF; 
END_MAP; 
 
MAP physical_document_map AS 
  drep : physical_document; 
SUBTYPE OF (document_representation_map); 
WHERE 
  pd.frame_of_reference.name = 'physical document definition'; 
SELECT 
  drep.component := IF 'AUTOMOTIVE_DESIGN.' +  
                      PRODUCT_DEFINITION_WITH_ASSOCIATED_DOCUMENTS' IN  
                      TYPEOF(pd) 
                    THEN 
                      FOR EACH df IN NVL(pd.documentation_ids,[]); 
                        RETURN hardcopy_map(df); 
                    ELSE 
                      []; 
                    END_IF; 
END_MAP; 

2.4.3.5. Digital_file and Hardcopy 

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

Conditions:  

• There is at least one instance of type document_representation_type that references 
the document_file instance with attribute ‘represented_document’. 

• If the value of attribute ‘name’ of the referencing document_representation_type in-
stance is ‘digital’ a digital_file is created 

• If the value of attribute ‘name’ of the referencing document_representation_type in-
stance is ‘physical’ a physical_file is created 
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Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP document_file_map AS  
  docf : document_file; 
FROM 
  df  : document_file; 
  drt : document_representation_type; 
WHERE 
  wr1: drt.represented_document :=: df; 
  wr2: drt.name IN ['digital', 'physical']; 
IDENTIFIED_BY df; 
SELECT 
  docf.file_id := df.id; 
  docf.document_file_type := document_type_property_map(df.kind); 
  docf.file_format :=  
    document_format_property_map(df<-definition{property_definition |  
                                           name = 'document property'} 
                           <-definition{property_definition_representation} 
                           ::used_representation{representation | 
                                           name = 'document format'}[1]); 
  docf.content :=  
    document_content_property_map(df<-definition{property_definition |  
                                           name = 'document property'} 
                          <-definition{property_definition_representation} 
                          ::used_representation{representation | 
                                           name = 'document content'}[1]); 
  docf.creation := 
    document_creation_property_map(df<-definition{property_definition |  
                                            name = 'document property'} 
                          <-definition{property_definition_representation} 
                          ::used_representation{representation | 
                                           name = 'document creation'}[1]); 
  docf.external_id_and_location := 
    FOR EACH idx IN df<-items{applied_external_identification_assignment | 
                           role.name = 'external document id and location'} 
      RETURN external_file_id_and_location_map(idx); 
END_MAP; 
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MAP digital_file_map AS 
  docf : digital_file; 
SUBTYPE OF (document_file_map); 
WHERE 
  drt.name = 'digital'; 
END_MAP; 
 
MAP hardcopy_map AS 
  docf : hardcopy; 
SUBTYPE OF (document_file_map); 
WHERE 
  drt.name = 'physical'; 
END_MAP; 

2.4.3.6. 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 relat-
ing_product_definition and related_product_definition which are both mapped to Docu-
ment_representation instances. 
Instance Diagrams:  
 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP document_structure_map AS 
  dstr : document_structure; 
FROM 
  pdr : product_definition_relationship; 
WHERE 
  wr1: EXISTS(document_representation _map( 
              pdr.related_product_definition)); 
  wr2: EXISTS(document_representation_map( 
              pdr.relating_product_definition)); 
SELECT 
  dstr.related :=  
    document_representation_map(pdr.related_product_definition); 
  dstr.relating:= 
    document_representation_map(pdr.relating_product_definition); 
  dstr.relation_type := pdr.name; 
  dstr.description := pdr.description; 
END_MAP; 
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2.4.3.7. Document Assigments 

A target instance of type Document_assignment is created out of a source instance of type 
Applied_document_reference. 
 
Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP item_document_assignment_map AS 
  da : document_assignment; 
FROM 
  adr  : applied_document_reference; 
  p    : product; 
  dpa  : document_product_equivalence; 
  dp  : product; 
WHERE 
  wr1: p IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dp; 
  wr4: adr.assigned_document.kind.product_data_type =  

'configuration controlled document'; 
SELECT 
  da.assigned_document := document_map(dp); 
  da.is_assigned_to    := item_map(p); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP item_document_version_assignment_map AS 
  da : document_assignment; 
FROM 
  adr : applied_document_reference; 
  p  : product; 
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  dpa : document_product_equivalence; 
  dpdf : product_definition_formation; 
WHERE 
  wr1: p IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dpdf; 
  wr4: adr.assigned_document.kind.product_data_type = 

'configuration controlled document version'; 
SELECT 
  da.assigned_document := document_version_map(dpdf); 
  da.is_assigned_to    := item_map(p); 
  da.role              := adr.role.name; 
END_MAP; 
 
 
MAP item_document_representation_assignment_map AS 
  da : document_assignment; 
FROM 
  adr  : applied_document_reference; 
  p   : product; 
  dpa : document_product_equivalence; 
  dpd : product_definition; 
WHERE 
  wr1: p IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dpd; 
  wr4: adr.assigned_document.kind.product_data_type =  
          'configuration controlled document representation'; 
SELECT 
  da.assigned_document := document_representation_map(dpd); 
  da.is_assigned_to    := item_map(p); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP item_digital_file_assignment_map AS 
  da : document_assignment; 
FROM 
  p   : product; 
  adr : applied_document_reference; 
  df  : document_file; 
WHERE 
  wr1: p IN adr.items; 
  wr2: adr.assigned_document :=: df; 
SELECT 
  da.assigned_document := digital_file_map(df); 
  da.is_assigned_to    := item_map(p); 
  da.role              := adr.role.name; 
END_MAP; 
 
----- item_version --- 
 
MAP item_version_document_assignment_map AS 
  da : document_assignment; 
FROM 
  adr : applied_document_reference; 
  pdf  : product_definition_formation; 
  dpa : document_product_equivalence; 
  dp : product; 
WHERE 
  wr1: pdf IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dp; 
  wr4: adr.assigned_document.kind.product_data_type =  

'configuration controlled document'; 
SELECT 
  da.assigned_document := document_map(dp); 
  da.is_assigned_to    := item_version_map(pdf); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP item_version_document_version_assignment_map AS 
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  da : document_assignment; 
FROM 
  adr  : applied_document_reference; 
  pdf   : product_definition_formation; 
  dpa  : document_product_equivalence; 
  dp  : product_definition_formation; 
WHERE 
  wr1: pdf IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dp; 
  wr4: adr.assigned_document.kind.product_data_type =  

'configuration controlled document version'; 
SELECT 
  da.assigned_document := document_version_map(dp); 
  da.is_assigned_to    := item_version_map(pdf); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP item_version_document_representation_assignment_map AS 
  da : document_assignment; 
FROM 
  adr  : applied_document_reference; 
  pdf   : product_definition_formation; 
  dpa  : document_product_equivalence; 
  dp  : product_definition; 
WHERE 
  wr1: pdf IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dp; 
  wr4: adr.assigned_document.kind.product_data_type = 
         'configuration controlled document representation'; 
SELECT 
  da.assigned_document := document_representation_map(dp); 
  da.is_assigned_to    := item_version_map(pdf); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP item_version_digital_file_assignment_map AS 
  da : document_assignment; 
FROM 
  pdf   : product_definition_formation; 
  adr : applied_document_reference; 
  df  : document_file; 
WHERE 
  wr1: pdf IN adr.items; 
  wr2: adr.assigned_document :=: df; 
SELECT 
  da.assigned_document := digital_file_map(df); 
  da.is_assigned_to    := item_version_map(pdf); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP ddid_document_assignment_map AS 
  da : document_assignment; 
FROM 
  adr : applied_document_reference; 
  pd: product_definition; 
  dpa : document_product_equivalence; 
  dp : product; 
WHERE 
  wr1: pd IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dp; 
  wr4: adr.assigned_document.kind.product_data_type =  

'configuration controlled document'; 
SELECT 
  da.assigned_document := document_map(dp); 
  da.is_assigned_to    := ddid_map(pd); 
  da.role              := adr.role.name; 
END_MAP; 
 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 83 of 550 

MAP ddid_document_version_assignment_map AS 
  da : document_assignment; 
FROM 
  adr  : applied_document_reference; 
  pd: product_definition; 
  dpa  : document_product_equivalence; 
  dp  : product_definition_formation; 
WHERE 
  wr1: pd IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dp; 
  wr4: adr.assigned_document.kind.product_data_type =  

'configuration controlled document version'; 
SELECT 
  da.assigned_document := document_version_map(dp); 
  da.is_assigned_to    := ddid_map(pd); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP ddid_document_representation_assignment_map AS 
  da : document_assignment; 
FROM 
  adr  : applied_document_reference; 
  pd   : product_definition; 
  dpa  : document_product_equivalence; 
  dp   : product_definition; 
WHERE 
  wr1: pd IN adr.items; 
  wr2: dpa.relating_document :=: adr.assigned_document; 
  wr3: dpa.related_product   :=: dp; 
  wr4: adr.assigned_document.kind.product_data_type =  
         'configuration controlled document representation'; 
SELECT 
  da.assigned_document := document_representation_map(dp); 
  da.is_assigned_to    := ddid_map(pd); 
  da.role              := adr.role.name; 
END_MAP; 
 
MAP ddid_digital_file_assignment_map AS 
  da : document_assignment; 
FROM 
  pd  : product_definition; 
  adr : applied_document_reference; 
  df  : document_file; 
WHERE 
  wr1: pd IN adr.items; 
  wr2: adr.assigned_document :=: df; 
SELECT 
  da.assigned_document := digital_file_map(df); 
  da.is_assigned_to    := ddid_map(pd); 
  da.role              := adr.role.name; 
END_MAP; 

2.4.3.8. 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 refer-
ing instances are build by map calls in digital_file_map and document_representation_map 
(see sections 2.4.3.4 and 2.4.3.5). 

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 cre-
ated: 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 84 of 550 

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’. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence 

model 
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EXPRESS-X Specification: 

 
MAP document_content_property_map AS 
  dcp : document_content_property; 
FROM 
  rep : representation; 
WHERE 
  wr1: rep.context_of_items.context_type = 'document parameters'; 
  wr2: rep.name = 'doument content'; 
SELECT 
  dcp.detail_level  := rep::items{descriptive_representation_item |  
                                  name = 'detail level'}[1].description; 
  dcp.geometry_type := rep::items{descriptive_representation_item |  
                                  name = 'geometry type'}[1].description; 
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  dcp.real_world_scale := numerical_value_map(rep::items 
   {measure_representation_item |  

                            name = 'real world scale'}[1]); 
  dcp.languages := FOR EACH lang IN rep<-items{language_assignment |  
                                               role.name = 'language'} 
                                       ::assigned_class{language} 
                     RETURN language_map(lang);         
END_ MAP; 
 
MAP document_format_property_map AS 
  dfp : document_format_property; 
FROM 
  rep : representation; 
WHERE 
  wr1: rep.context_of_items.context_type = 'document parameters'; 
  wr2: rep.name = 'document format';    
SELECT 
  dfp.character_code := rep::items{descriptive_representation_item |  
                                   name = 'character code'}[1].description; 
  dfp.data_format := rep::items{descriptive_representation_item |  
                                name = 'data format'}[1].description;  
END_MAP; 
 
MAP document_creation_property_map AS 
  dcp : document_creation_property; 
FROM 
  rep : representation; 
WHERE 
  wr1: rep.context_of_items.context_type = 'document parameters'; 
  wr2: rep.name = 'document creation'; 
SELECT 
  dcp.creating_interface := rep::items{descriptive_representation_item |  
                                       name = 'creating interface'} 
                                       [1].description; 
  dcp.creating_system    := rep::items{descriptive_representation_item |  
                                       name = 'creating system'} 
                                       [1].description; 
  dcp.operating_system   := rep::items{descriptive_representation_item |  
                                       name = 'operating system'} 
                                       [1].description; 
END_MAP; 
 
MAP document_size_property_map AS 
  dcp : document_size_property; 
FROM 
  rep : representation; 
WHERE 
  wr1: rep.context_of_items.context_type = 'document parameters'; 
  wr2: rep.name = 'document size'; 
SELECT 
  dcp.file_size := value_with_unit_map(rep::items{representation_item | 

name = 'file size'}[1]); 
  dcp.page_count := value_with_unit_map(rep::items{representation_item | 

name = 'page count'}[1]); 
END_MAP; 

2.4.3.9. Document properties 

An instance of type document_location_property is created out of an instance of type exter-
nal_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 docu-
ment_type which is referenced by a document_file. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
DEPENDENT_MAP document_location_property_map AS 
  dlp : document_location_property; 
FROM 
  src : external_source; 
SELECT 
  dlp.location_name := src.source_id; 
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP external_file_id_and_location_map AS 
  efl : external_file_id_and_location; 
FROM 
  idx : applied_external_identification_assignment;   
SELECT 
  efl.external_id := idx.assigned_id; 
  efl.location := document_location_property_map(idx.source); 
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP document_type_property_map AS 
  dt : document_type_property; 
FROM 
  dtp : document_type; 
SELECT 
  dt.document_type_name := dtp.product_data_type; 
DEPENDENT_END_MAP; 

2.4.3.10. 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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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP rectangular_size_map AS 
  rs : rectangular_size; 
FROM 
  px : planar_extent; 
WHERE 
   wr1 : px.name = 'size format'; 
SELECT 
  rs.density := IF 'AUTOMOTIVE_DESIGN.MEASURE_REPRESENTATION_ITEM'  
                    IN TYPEOF(px) 
                THEN 
                  value_with_unit_map(px); 
                END_IF; 
  rs.height := value_with_unit_map(px.size_in_y); 
  rs.width  := value_with_unit_map(px.size_in_x); 
END_MAP; 
 
MAP named_size_map AS 
  rs : named_size; 
SUBTYPE OF (rectangular_size_map); 
   wr2: 'AUTOMOTIVE_DESIGN.DESCRITPITVE_REPRESENTATION_ITEM' IN TYPEOF(px); 
SELECT 
  nas.size := px.description; 
  nas.referenced_standard := classification_system_map( 
    px<-items{applied_classification_assignment | 
              role.name = 'class system membership'} 
      ::assigned_class{class_system}[1]); 
END_MAP; 
 

2.4.4. Shape Definition and Transformation 

2.4.4.1. Item_shape 

An instance of type item_shape is created out of an instance of type prod-
uct_definition_shape, that references a product_definition as definition, which is mapped to 
an instance of type design_discipline_item_definition. 
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Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
 

NEXT_HIGHER_ASSEMBLY #175

SINGLE_INSTANCE #177

related

ASSEMBLY_DEFINITION
#179 relating

ITEM_SHAPE #180

described_object

SHAPE_DESCRIPTION_ASSOCIATION #181

is_defining_shape_for

EXTERNAL_GEOMETRIC_MODEL
#182

defining_geometry

GEOMETRIC_MODEL_RELATIONSHIP_WITH_TRANSFORMATION
#183relating

EXTERNAL_GEOMETRIC_MODEL
#186related

DESIGN_DISCIPLINE_ITEM_DEFINITION
#187

definition

placement

ITEM_SHAPE #176

described_object

SHAPE_DESCRIPTION_ASSOCIATION #188

is_defining_shape_for

defining_geometry

DIGITAL_FILE #189

is_defined_as

PRODUCT_DEFINITION #191

PRODUCT_DEFINITION_SHAPE
#192

definit ion

SHAPE_DEFINITION_REPRESENTATION
#193

definit ion

SHAPE_REPRESENTATION
#194

used_representat ion

SHAPE_REPRESENTATION_RELATIONSHIP,
REPRESENTATION_RELATIONSHIP_WITH_TRANSFORMATION

#195
rep_2

SHAPE_REPRESENTATION
#196rep_1

SHAPE_DEFINITION_REPRESENTATION
#197

used_representation

PRODUCT_DEFINITION_SHAPE
#198

definition

PRODUCT_DEFINITION #199

definition

NEXT_ASSEMBLY_USAGE_OCCURRENCE
#200relating_product_definition related_product_definition

CONTEXT_DEPENDENT_SHAPE_REPRESENTATION
#201

representation_relation

PRODUCT_DEFINITION_SHAPE #202

represented_product_relation

definition

PROPERTY_DEFINITION_REPRESENTATION
#204

used_representat ion

PROPERTY_DEFINITION #205
name=external definitiondefinit ion

DOCUMENT_FILE
#206definition

GEOMETRIC_REPRESENTATION_CONTEXT
#207

context_of_items

CARTESIAN_COORDINATE_SPACE_3D
#208

is_defined_in

GEOMETRIC_REPRESENTATION_CONTEXT
#252

context_of_items

CARTESIAN_COORDINATE_SPACE_3D
#253

is_defined_in

 
 
EXPRESS-X Specification: 
 
MAP item_shape_map AS 
  is : item_shape; 
FROM 
  pds : product_definition_shape; 
WHERE 
  pds.definition.frame_of_reference.name = 'part definition'; 
SELECT 
  is.description      := pds.description; 
  is.described_object := ddid_map(pds.definition); 
END_MAP; 

2.4.4.2. 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 Specification: 
 
MAP shape_description_association_map AS 
  sda : shape_description_association; 
FROM  
  sdr : shape_definition_representation; 
WHERE  
  sdr.definition.definition.frame_of_reference.name = 'part definition'; 
SELECT 
  sda.is_defining_shape_for :=  
               IF 'AUTOMOTIVE_DESIGN.SHAPE_ASPECT'  
                  IN TYPEOF(sdr.definition.definition) 
               THEN 
                 shape_element_map(sdr.definition.definition); 
               ELSE 
                 item_shape_map(sdr.definition); 
               END_IF; 
  sda.defining_geometry := geometric_model_map(sdr.used_representation); 
  sda.role              := sdr.name; 
END_MAP; 
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2.4.4.3. 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 Specification: 
 
MAP geometric_model_map AS 
  gm : geometric_model; 
FROM 
  sr : shape_representation; 
WHERE 
  sr.context_of_items.context_type <> 'external'; 
SELECT 
  gm.description := sr.description ; 
  gm.model_extent := sr<-rep_1{representation_relationship |  
                               name = 'model extent association'}  
                       ::rep_2{representation |  
                               name = 'model extent representation}  
                       ::items{representation_item |  
                               name = 'model extent value'} 
                       ::value_component; 
  gm.model_id     := sr.id; 
 
  gm.is_defined_in :=  
    cartesian_coordinate_space_map(sr.context_of_items); 
END_MAP; 

2.4.4.4. 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 in-
stance 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 Exter-
nal_geometric_model is created. 

If the source instance refers to a Geometric_representation_context with a coordi-
nate_space_dimension value of 2 as context_of_items, a target instance of type Exter-
nal_picture is created. 
EXPRESS-X Specification: 
 
MAP external_model_map AS 
  emod : external_model; 
FROM 
  rep : representation; 
WHERE 
  wr1 : rep.context_of_items.context_type = 'external'; 
  wr2 : SIZEOF(rep::items{axis2_placement_3d} + 
               rep::items{axis2_placement_2d}) > 0 ; 
SELECT 
  emod.model_id      := rep.name; 
  emod.description   := rep.description ; 
  emod.is_defined_as :=  
       digital_file_map(sr<-used_representation 
                        {property_definition_representation} 
                        ::definition{property_definition |  
                                     name = 'external definition'} 
                        ::definition{document_file}[1]); 
  emod.is_defined_in :=  
    cartesian_coordinate_space_map(sr.context_of_items); 
END_MAP; 
 
MAP external_geometric_model_map AS 
  emod : external_geometric_model ; 
SUBTYPE OF (external_model_map) ; 
WHERE 
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  'AUTOMOTIVE_DESIGN.SHAPE_REPRESENTATION' IN TYPEOF(rep); 
SELECT 
  emod.model_extent := sr<-rep_1{representation_relationship |  
                               name = 'model extent association'}  
                       ::rep_2{representation |  
                               name = 'model extent representation}  
                       ::items{representation_item |  
                               name = 'model extent value'} 
                       ::value_component; 
END_MAP; 
 
MAP external_picture_map AS 
  emod : external_picture ; 
SUBTYPE OF (external_model_map) ; 
WHERE 
  wr1 : 'AUTOMOTIVE_DESIGN.GEOMETRIC_REPRESENTATION_CONTEXT' 
         IN TYPEOF(rep.context_of_items); 
  wr2 : rep.context_of_items.coordinate_space_dimension = 2 
END_MAP; 

2.4.4.5. 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 Specification: 
 
MAP cartesian_coordinate_space_map AS 
  ccs : cartesian_coordinate_space; 
FROM 
  grc : geometric_representation_context; 
SELECT 
  ccs.unit_of_values := FOR EACH un IN grc.units; 
                          RETURN unit_map(un);    
END_MAP; 
 
MAP cartesian_coordinate_space_2d_map AS 
  ccs : cartesian_coordinate_space_2d; 
SUBTYPE OF (cartesian_coordinate_space_map); 
WHERE 
  grc.coordinate_space_dimension = 2 ; 
END_MAP; 
 
MAP cartesian_coordinate_space_3d_map AS 
  ccs : cartesian_coordinate_space_3d; 
SUBTYPE OF (cartesian_coordinate_space_map); 
WHERE 
  grc.coordinate_space_dimension = 3 ; 
END_MAP; 

2.4.4.6. 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 Quali-
fied_representation_item which refers to an instance of type standard_uncertainty as qualifi-
ers. 
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EXPRESS-X Specification: 
 
MAP accuracy_map AS 
  ac : accurracy; 
PARTITION p_gl; 
FROM 
  gl : global_uncertainty_assigned_context; 
SELECT 
  ac.accuracy_type := gl.name; 
  ac.accuracy_value :=  
    gl.uncertainty{ uncertainty_measure_with_unit}[1].value_component; 
  ac.description := 
    gl.uncertainty{ uncertainty_measure_with_unit}[1].description; 
  ac.is_defined_for :=  
    geometric_model_map(gl<-context_of_items{shape_representation}[1]); 
PARTITION p_uar; 
FROM 
  uar : uncertainty_assigned_context; 
SELECT 
  ac.accuracy_type := uar.name; 
  ac.accuracy_value :=; 
    uar.uncertainty{ uncertainty_measure_with_unit}[1].value_component; 
  ac.description := 
    uar.uncertainty{ uncertainty_measure_with_unit}[1].description; 
  ac.is_defined_for := geometric_model_map(uar); 
PARTITION p_qual; 
FROM 
  qrep : qualified_representation_item; 
  stu: standard_uncertainty; 
WHERE 
  stu IN qrep.qualifiers; 
IDENTIFIED_BY qrep; 
SELECT 
  ac.accuracy_type := stu.measure_name; 
  ac.accuracy_value := stu.uncertainty_value; 
  ac.description := stu.description; 
END_MAP; 

2.4.4.7. Shape_element 

An instance of type shape_element is created out of an instance of type shape_aspect. 
Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP shape_element_map AS 
  se : shape_element; 
FROM 
  sa : shape_aspect; 
SELECT 
  se.description  := sa.description; 
  se.element_name := sa.name; 
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  se.composition  := item_shape_map(sa.of_shape); 
END_MAP; 

2.4.4.8. Shape_element_relationship 

A target instance of shape_element_relationship is created out of a source instance of type 
shape_aspect_relationship. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 

SHAPE_ELEMENT_

RELATIONSHIP #1

SHAPE_ELEMENT

#2

relating

SHAPE_ELEMENT

#3

related

SHAPE_ASPECT_

RELATIONSHIP #1

SHAPE_ASPECT

#2

relating_shape_aspect

SHAPE_ASPECT

#3

related_shape_aspect

 
EXPRESS-X Mapping Specification: 
MAP shape_element_relationship_map AS 
  ser : shape_element_relationship; 
FROM 
  sar : shape_aspect_relationship; 
SELECT 
  ser.description := sar.description; 
  ser.relation_type := sar.name; 
  ser.related := shape_element_map(sar.related_shape_aspect); 
  ser.relating := shape_element_map(sar.relating_shape_aspect); 
END_MAP; 

2.4.4.9. 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 Specification: 
 
MAP model_relationship_map AS 
  gmr : geometric_model_relationship; 
FROM 
  srr : shape_representation_relationship; 
SELECT 
  gmr.relating      := geometric_model_map(srr.rep_2); 
  gmr.related       := geometric_model_map(srr.rep_1); 
  gmr.relation_type := srr.name; 
END_MAP; 
 
MAP model_relationship_trafo_map AS 
  gmr : geometric_model_relationship_with_transformation 
SUBTYPE OF (model_relationship_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.REPRESENTATION_RELATIONSHIP_WITH_TRANSFORMATION' 
   IN TYPEOF(srr); 
SELECT 
  gmr.model_placement :=  
    transformation_map(srr.transformation_operator); 
END_MAP; 

2.4.4.10. 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 
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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 Ex-
plicit_transformation_3d is created. 
EXPRESS-X Specification: 
 
MAP transformation_map AS 
  tr : transformation_3d; 
PARTITION p_mapped; 
FROM 
  mit : mapped_item ; 
RETURN (mapped_item_map(idt)); 
PARITITION p_idt ; 
FROM 
  idt : item_defined_transformation ; 
RETURN (implicit_transformation_3d_map(idt)); 
PARTITION p_fdt ; 
FROM 
  pdt: cartesian_transformation_operator_3d; 
RETURN (explicit_transformation_3d_map(idt)); 
END_MAP; 
 
Instance Diagrams (implicit_transformation)  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification (implicit_transformation): 
 
DEPENDENT_MAP implicit_transformation_3d_map AS 
  tr : implicit_transformation_3d; 
FROM 
  idt : item_defined_transformation ; 
SELECT 
  tr.transformation_target := axis_placement_map(trop.transform_item_2);   
  tr.transformation_origin := axis_placement_map(trop.transform_item_1);  
END_DEPENDENT_MAP; 
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Instance Diagrams (explicit_transformation)  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification (explicit_transformation): 
 
DEPENDENT_MAP explicit_transformation_3d_map AS 
  tr : explicit_transformation_3d; 
FROM 
  cto : cartesian_transformation_operator_3d ; 
SELECT 
  tr.axis1 := direction_map(trop.axis1); 
  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_item_map AS 
  tr : transformation_3d ; 
FROM 
  mi : mapped_item ; 
END_DEPENDENT_MAP ; 
 
DEPENDENT_MAP mapped_item_explicit_trafo_map AS 
  tr : explicit_transformation_3d; 
SUBTYPE OF (mapped_item_map) ; 
WHERE 
  'AUTOMOTIVE_DESIGN.CARTESIAN_TRANSFORMATION_3D' IN  
  TYPEOF(mi.mapping_target) ; 
SELECT 
  tr.axis1 := direction_map(mi.mapping_target.axis1); 
  tr.axis2 := direction_map(mi.mapping_target.axis2); 
  tr.axis3 := direction_map(mi.mapping_target.axis3); 
  tr.local_origin := cartesian_point_map(mi.mapping_target.local_origin); 
END_DEPENDENT_MAP ; 
 
DEPENDENT_MAP mapped_item_implicit_trafo_map AS 
  tr : implicit_tranformation_3d ; 
SUBTYPE OF (mapped_item_map) ; 
WHERE 
  'AUTOMOTIVE_DESIGN.AXIS2_PLACEMENT_3D' IN TYPEOF(mi.mapping_target) ; 
SELECT 
  tr.transformation_target := axis_placement_map(mi.mapping_target); 
  tr.transformation_origin := axis_placement_map(mi.mapping_origin); 
END_DEPENDENT_MAP ; 
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2.4.4.11. Axis2_placement_3d, Cartesian_point and Direction 

Target instances of type cartesian_point and direction are created out of the correspondingly 
named source instances. 

EXPRESS-X Specification: 
MAP axis_placement_map AS 
  t_axpl : axis2_placement_3d; 
FROM 
  s_axpl : axis2_placement_3d; 
SELECT 
  t_axpl.location      := cartesian_point_map(s_axpl.location); 
  t_axpl.ref_direction := direction_map(s_axpl.ref_direction); 
  t_axpl.axis          := direction_map(s_axpl.axis);   
END_MAP; 
 
MAP cartesian_point_map AS 
  t_cp : cartesian_point; 
FROM 
  s_cp : cartesian_point; 
SELECT 
  t_cp.coordinates := s_cp.coordinates; 
END_MAP; 
 
MAP direction_map AS 
  t_dr : direction; 
FROM 
  s_dr : direction; 
SELECT 
  t_dr.direction_ratios := s_dr.direction_ratios; 
END_MAP;     

 

2.4.5. Classification 

2.4.5.1. Specific item and document classification 

An instance of type specific_item_classification is created out of an instance of type prod-
uct_related_product_category if the referenced product is mapped to an item. If the refer-
enced product is mapped to a document, the instance is mapped to an instance of type spe-
cific_document_classification. 
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Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 

 

PRODUCT #75
PRODUCT_RELATED_PRODUCT_CATEGORY #76

name=partproducts

PRODUCT_CATEGORY_RELATIONSHIP #77

category

PRODUCT_RELATED_PRODUCT_CATEGORY #78
name=assembly

sub_category

products

PRODUCT #79
PRODUCT_RELATED_PRODUCT_CATEGORY #80

name=documentproducts

PRODUCT_CATEGORY_RELATIONSHIP #81

category

PRODUCT_RELATED_PRODUCT_CATEGORY #82
name=geometry data

sub_category

products

SPECIFIC_ITEM_CLASSIFICATION #83associated_itemITEM #84

SPECIFIC_ITEM_CLASSIFICATION_HIERARCHY #85

super_classification

SPECIFIC_ITEM_CLASSIFICATION #86

sub_classification

associated_item

SPECIFIC_DOCUMENT_CLASSIFICATION_HIERARCHY
#87

SPECIFIC_DOCUMENT_CLASSIFICATION
#88

super_classification

SPECIFIC_DOCUMENT_CLASSIFICATION
#89

sub_classification

associated_documentDOCUMENT #90

associated_document

 
EXPRESS-X Specification: 

 
MAP item_classification_map AS 
  sic : specific_item_classification; 
FROM 
  prpc : product_related_product_category; 
WHERE 
  EXISTS(item_map(prpc.products[1])); 
SELECT 
  sic.associated_item     := FOR EACH p IN prpc.products 
                              RETURN item_map(p); 
  sic.classification_name := prpc.name; 
  sic.description         := prpc.description; 
END_MAP; 
 
MAP item_classification_hierarchy_map AS 
  ich : specific_item_classification_hierarchy; 
FROM 
  prpc : product_category_relationship; 
WHERE 
  EXISTS(item_classification_map(prpc.category)); 
SELECT 
  ich.sub_classification   := item_classification_map(prpc.sub_category); 
  ich.super_classification := item_classification_map(prpc.category); 
END_MAP; 
 
MAP document_classification_map AS 
  sic : specific_document_classification; 
FROM 
  prpc : product_related_product_category; 
WHERE 
  EXISTS(document_map(prpc.products[1])); 
SELECT 
  sic.associated_document := FOR EACH p IN prpc.products 
                               RETURN document_map(p); 
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  sic.classification_name := prpc.name; 
  sic.description         := prpc.description; 
END_MAP; 
 
MAP document_classification_hierarchy_map AS 
  dch : specific_document_classification_hierarchy; 
FROM 
  prpc : product_category_relationship; 
WHERE 
  EXISTS(document_classification_map(prpc.category)); 
SELECT 
  dch.sub_classification := document_classification_map(prpc.sub_category); 
  dch.super_classification := document_classification_map(prpc.category); 
END_MAP; 

2.4.5.2. 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 in-
stance of type classification_sytem is created out of a source instance of type class_system. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
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MAP general_classification_map AS 
  gc : general_classification; 
FROM 
  cl : class; 
SELECT 
  gc.id := cl\group.name; 
  gc.description := cl\group.description; 
  gc.version_id := aia<-items{applied_identification_assignment | 
                              role.name = 'version'}[1].assigned_id 
  gc.classification_source :=  
    IF 'AUTOMOTIVE_DESIGN.EXTERNALLY_DEFINED_CLASS' IN TYPEOF(cl) THEN 
      external_library_reference_map(cl.source); 
    END_IF;  
  gc.used_classification_system := classification_system_map( 
      cl<-items{applied_classification_assignment |  
                role.name = 'class system membership'} 
        ::assigned_class{class_system}[1]); 
END_MAP; 
 
MAP classification_system_map AS 
  cls : classification_system; 
FROM 
  cs : class_system; 
SELECT 
  cls.id := cs.name; 
  cls.description := cs.description; 
END_MAP; 
 
MAP general_classification_hierarchy_map AS 
  gch : general_classification_hierarchy; 
FROM 
  grel : group_relationship; 
WHERE 
  grel.name = 'class hierarchy'; 
SELECT 
  gch.sub_classification := general_classification_map(grel.related_group); 
  gch.super_classification := 
    general_classification_map(grel.relating_group); 
END_MAP; 

2.4.5.3. External_library_reference 

A target instance of type External_library_reference is created out of an instance of type Ex-
ternally_defined_class or Externally_defined_property which references an instance of exact 
type External_source. 

Instance Diagrams:  
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP external_library_reference_map AS 
  elr : external_library_reference; 
FROM 
  edi : externally_defined_item; 
WHERE 
  wr1: SIZEOF(['AUTOMOTIVE_DESIGN.EXTERNALLY_DEFINED_CLASS', 
               'AUTOMOTIVE_DESIGN.EXTERNALLY_DEFINED_PROPERTY'] * 
              TYPEOF(edi)) > 0; 
  wr2: NOT('AUTOMOTIVE_DESIGN.KNOWN_SOURCE' IN TYPEOF(cls.source)); 
SELECT 
  elr.description  := edi.source.description; 
  elr.external_id  := edi.item_id; 
  elr.library_type := edi.source.source_id; 
END_MAP; 

2.4.5.4. Classification_association 

A target instance of type classification_association is created out of a source instance of type 
applied_classification_assignment. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP classification_association_map AS 
  ca : classification_association; 
FROM 
  aca : applied_classification_assignment; 
SELECT 
  ca.definitional := IF aca.role.name = 'non-definitional' THEN 
                       FALSE; 
                     ELSE 
                       IF aca.role.name = 'definitional' THEN 
                         TRUE; 
                       END_IF; 
                     END_IF; 
  ca.role := aca.role.description; 
  ca.associated_classification :=  
    general_classification_map(ca.assigned_class); 
  ca.classified_element := classified_element_select_map(aca.items[1]); 
END_MAP; 
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2.4.5.5. 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. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 

PROPERTY_DEFINITION

#1

CHARACTERIZED_

CLASS #2

def inition

GENERAL_PROPERTY_

ASSOCIATION #3

name=attribute definit ion

derived_definition

GENERAL_PROPERTY #4

base_def inition

PROPERTY_DEFINITION_

REPRESENTATION #5 definition

REPRESENTATION #6

used_representation

CLASSIFICATION_ATTRIBUTE

#1

GENERAL_CLASSIFICATION #2

associated_classif ication

PROPERTY #3

attribute_definition

allow ed_value

PROPERTY_VALUE_

REPRESENTATION #4

 
EXPRESS-X Mapping Specification: 
MAP classification_attribute_map AS 
  ca : classification_attribute; 
FROM 
  pd : property_definition; 
  cd : characterized_class; 
WHERE 
  pd.definition :=: cd; 
IDENTIFIED_BY pd; 
SELECT 
  ca.description := pd.description; 
  ca.id := pd.id; 
  ca.name := pd.name; 
  ca.associated_classification := general_classification_map(cd); 
  ca.attribute_definition :=  
    property_map(pd<-derived_definition{general_property_association | 
                                        name = 'attribute definition'} 
                   ::base_definition{general_property}[1]); 
  ca.allowed_value := property_value_representation_map( 
    pd<-represented_definition{property_definition_representation} 
      ::used_representation{representation}[1]); 
END_MAP; 
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2.4.6. Properties 

2.4.6.1. Properties 

Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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2.4.6.2. Property_value_association, Item_property_association 

An instance of type item_property_association is created out of an instance of type prop-
erty_definition which is referenced by an instance of type general_property_association as 
derived_definition. 
 
EXPRESS-X Specification: 
 
MAP property_value_association_map AS 
  pv : property_value_association ; 
PARTITION p_pdef ; 
FROM 
  pdef : property_definition ; 
RETURN (item_property_association_map(pdef)) ; 
PARTITION p_act ; 
FROM 
  apr : action_property ; 
RETURN (process_property_association_map(apr)); 
PARTITION p_res ; 
FROM 
  res : resource_property ; 
RETURN (process_property_association_map(res)); 
END_MAP ; 
 
MAP item_property_association_map AS 
  ipa : item_property_association; 
FROM 
  pdef : property_definition; 
  gpa  : general_property_association; 
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WHERE 
  gpa.derived_definition :=: pdef; 
IDENTIFIED_BY pdef; 
SELECT 
  ipa.described_element := item_property_select_map(pdef.definition); 
  ipa.describing_property_value :=  
         property_value_rep_map(pdef<-definition 
                                {property_definition_representation}[1]); 
  ipa.definitional := CASE gpa.name OF  
                        'definitional'     : TRUE; 
                        'non-definitional' : FALSE;  
                      END_CASE; 
  ipa.description := pdef.description; 
  ipa.validity_context :=  
    IF SIZEOF(ipa<-items{applied_organization_assignment |  
                         name = 'validity context'}) > 0 THEN 
      organization_map(ipa<-items{applied_organization_assignment |  
                                  name = 'validity context'} 
                          ::assigned_organization[1]) ; 
   ELSE 
     IF SIZEOF(ipa<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_class}) > 0 
     THEN 
       product_class_map(ipa<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_class}[1]); 
     ELSE 
       product_identification_map(ipa<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_identification}[1]); 
     END_IF; 
   END_IF; 
END_MAP; 
 
DEPENDENT_MAP item_property_select_map AS 
  ips : item_property_select; 
PARTITION p_ddid; 
FROM 
  pd : product_definition; 
WHERE 
  pd.frame_of_reference.name = 'part definition'; 
RETURN ddid_map(pd); 
PARTITION p_docrep; 
FROM 
  pd : product_definition; 
WHERE 
  pd.frame_of_reference.name = 'digital document definition'; 
RETURN digital_document_map(pd); 
PARTITION p_docfile; 
FROM 
  df : document_file; 
WHERE 
  EXISTS(digital_file_map(df)); 
RETURN digital_file_map(df); 
END_DEPENDENT_MAP; 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 103 of 550 

2.4.6.3. 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. 
Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP property_map AS 
  prop : property; 
FROM 
  gp : general_property; 
SELECT 
  prop.id              := gp.id; 
  prop.description     := gp.description; 
  prop.version_id      := gp<-items{applied_identification_assignment |  
                                    role.name = 'version'}[1].assigned_id; 
  prop.allowed_unit := FOR EACH un IN  
                         gp<-definition{property_definition_representation} 
                           ::used_representation{representation |  
                                                 name = 'allowed units'} 
                           ::context_of_items{global_unit_assigned_context} 
                           ::units 
                         RETURN unit_map(un); 
END_MAP; 
 
MAP mass_property_map AS 
  prop : mass_property; 
SUBTYPE OF (property_map); 
WHERE 
  gp.name = 'mass'; 
END_MAP; 

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

 
MAP recyclability_property_map AS 
  prop : recyclability_property ; 
SUBTYPE OF (propery_map) ; 
WHERE 
  gp.name = 'recyclability property' ; 
END_MAP ; 
 
MAP quality_property AS 
  prop : quality_property ; 
SUBTYPE OF (propery_map) ; 
WHERE 
  gp.name = 'quality property' ; 
END_MAP ; 
 
MAP material_property_map AS  
  prop : material_property ;  
SUBTYPE OF (property_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.GENERAL_MATERIAL_PROPERTY' IN TYPEOF(gp) ; 
SELECT 
  prop.property_name := gp.name ; 
END_MAP ; 
 
MAP general_property_map AS 
  prop : general_property; 
SUBTYPE OF (property_map); 
WHERE 
  OTHERWISE ; 
SELECT 
  prop.property_type := gp.name ; 
END_MAP; 

2.4.6.4. Material, Material_property_association 

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

A target instance of type Material_property_association is created out of a source instance of 
type Material_designation_characterization. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP material_map AS 
  ma : material; 
FROM 
  mdes : material_designation; 
SELECT 
  ma.material_name := mdes.name; 
  ma.described_element := FOR EACH def IN mdes.definitions; 
                            RETURN (item_property_select_map(def)); 
END_MAP; 
 
MAP material_property_association_map AS 
  mpa : material_property_association; 
FORM 
  mdc : material_designation_characterization; 
SELECT 
  mpa.definitional := IF mdc.name = 'definitional' THEN 
                        TRUE; 
                      ELSE 
                        IF mdc.name = 'non-definitional' THEN 
                          FALSE; 
                        END_IF; 
                      END_IF; 
  mpa.associated_property_value :=  
    material_property_value_representation_map( 
      mdc.property.used_representation); 
  mpa.described_material := material_map(mdc.designation); 
END_MAP; 

2.4.6.5. Property value representations 

An instance of type Property_value_representation is created out of an instance of type Rep-
resentation which is referenced by an instance of type Property_definition_representation 
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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 Mate-
rial_property_representation then a target instance of subtype Material_property_value_-
representation is created. 
Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP property_value_rep_map AS 
  pval : property_value_representation; 
FROM 
  pdef : property_definition; 
  pdr  : property_definition_representation; 
  gpa  : general_property_association; 
  rep  : representation; 
WHERE 
  wr1: pdr.definition          :=: pdef; 
  wr2: gpa.derived_definition  :=: pdef; 
  wr3: pdr.used_representation :=: rep; 
IDENTIFIED_BY rep; 
SELECT 
  pval.definition  := property_map(gpa.base_definition); 
  pval.global_unit := unit_map(rep 
                      ::context_of_items{global_unit_assigned_context} 
                      ::units[1]); 
  pval.qualifier   := rep::items{qualified_representation_item |  
                                 name = 'qualifier'} 
                         ::qualifiers{type_qualifier}[1].name; 
  pval.value_determination := rep::items{qualified_representation_item |  
                                         name = 'value interpretation'} 
                                 ::qualifiers{type_qualifier}[1].name; 
  pval.specified_value := property_value_map(rep::items{representation_item 
                            | (name <> 'qualifier') AND  
                              (name <> 'value interpretation')}[1]); 
END_MAP; 
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MAP material_property_value_representation_map AS 
  pval : material_property_value_representation; 
SUBTYPE OF (property_value_rep_map); 
WHERE 
  wr4: 'AUTOMOTIVE_DESIGN.MATERIAL_PROPERTY_REPRESENTATION' 
       IN TYPEOF(pdr); 
SELECT 
  pval.environment_condition := 
    data_environment_map(pdr.dependent_environment); 
END_MAP; 
 
MAP data_environment_map AS 
  t_de : data_environment; 
FROM 
  s_de : data_environment; 
SELECT 
  t_de.description := s_de.description; 
  t_de.environment_name := s_de.name; 
END_MAP; 

2.4.6.6. Property values 

An instance of type property_value_representation is created out of an instance of type rep-
resentation_item which is referenced by a representation mapped to a prop-
erty_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 Com-
pound_representation_item). 
 
Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
DEPENDENT_MAP property_value_map AS 
  pval : property_value; 
FROM 
  ri : representation_item; 
SELECT 
  pval.value_name := ri.name;     
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP string_value_map AS 
  pval : string_value; 
SUBTYPE OF (property_value_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.DESCRIPTIVE_REPRESENTATION_ITEM' IN TYPEOF(ri); 
SELECT 
  pval.value_specification := ri.description; 
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP value_with_unit_map AS 
  pval : value_with_unit; 
SUBTYPE OF (property_value_map); 
WHERE 
  OTHERWISE; 
SELECT 
  pval.significant_digits := ri::qualifiers{precision_qualifier} 
                               [1].precision_value; 
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP value_limit_map AS 
  pval : value_limit; 
SUBTYPE OF (value_with_unit_map); 
WHERE 
  SIZEOF(ri::qualifiers{type_qualifier |  
                        (name = 'maximum') OR  
                        (name = 'minimum')}) > 0; 
SELECT 
  pval.limit_qualifier := ri::qualifiers{type_qualifier |  
                          (name = 'maximum') OR  
                          (name = 'minimum')}[1].name; 
  pval.unit_component  := unit_map(ri::unit_component[1]); 
  pval.limit           := ri.value_component; 
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP value_range_map AS 
  pval : value_range; 
SUBTYPE OF (value_with_unit_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.VALUE_RANGE' IN TYPEOF(ri); 
SELECT 
  pval.lower_limit    := ri::item_element{representation_item |  
                                          name = 'lower limit'} 
                           ::value_component[1]; 
  pval.upper_limit    := ri::item_element{representation_item |  
                                           name = 'upper limit'} 
                           ::value_component[1]; 
  pval.unit_component := unit_map(ri::item_element{measure_with_unit} 
                                    ::unit_component[1]); 
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP numerical_value_map AS 
  pval : numerical_value; 
SUBTYPE OF (value_with_unit_map); 
WHERE 
  OTHERWISE; 
SELECT 
  pval.value_component := ri.value_component; 
  pval.unit_component  := unit_map(ri::unit_component[1]); 
END_DEPENDENT_MAP; 
 
DEPENDENT_MAP unit_map AS 
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  t_un : unit; 
FROM 
  s_un : unit; 
SELECT 
  t_un.unit_name := get_unit_name(s_un); 
END_DEPENDENT_MAP; 

 

Instance Diagrams for Value_list: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification for Value_list: 
DEPENDENT_MAP value_list_map AS 
  pval : value_list; 
SUBTYPE OF (property_value_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.COMPOUND_REPRESENTATION_ITEM' IN TYPEOF(ri); 
SELECT 
  pval.values := FOR EACH elem IN ri.item_element; 
                   RETURN (property_value_map(elem)); 
END_DEPENDENT_MAP; 

2.4.6.7. Design_contraint, Design_constraint_version, Design_contrained_relationship 

A target instance of type Design_constraint is created out of a source instance of type Prod-
uct_definition_formation which references a Product which is references by a Prod-
uct_related_product_category with name ‘requirement’. In addition the Prod-
uct_definition_formation source instance must be referenced by an instance of type Prod-
uct_definition which refers to a Product_definition_context with name 'design contrained defi-
nition' 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. 

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. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP design_constraint_map AS 
  dc : design_contraint; 
FROM 
  pdf : product_definition_formation; 
WHERE 
  wr1: SIZEOF(pdf<-formation{product_definition |  
              frame_of_reference.name='design contrained definition'}) > 0; 
  wr2: SIZEOF(pdf.of_product<-products{product_related_product_category | 
                                       name = 'requirement'}) > 0; 
SELECT 
  dc.constraint_id := pdf.of_product.id; 
  dc.description := pdf.description; 
  dc.name := pdf.of_product.name; 
  dc.is_valid_for := product_class_map( 
    pdf<-formation{product_definition | 
                   frame_of_reference.name='design constraint definition'} 
       <-design{configuration_design | name = 'design constrained usage'} 
       ::configuration{configuration_item} 
       ::item_concept{product_class}[1]); 
END_MAP; 
 
MAP design_contraint_version_map AS 
  dc : design_contraint_version; 
SUBTYPE OF (design_constraint_map); 
WHERE 
  wr3: (pdf.id <> '') AND (pdf.id <> '/ANY') AND (pdf.id <> '/NULL'); 
SELECT 
  dc.version_id := pdf.id; 
END_MAP; 
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MAP design_contraint_relationship_map AS 
  dcr : design_contraint_relationship; 
FROM 
  pdr : product_definition_relationship; 
WHERE 
  wr1: pdr.related_product_definition.frame_of_reference.name =  
      'design contraint definition'; 
  wr2: pdr.relating_product_definition.frame_of_reference.name =  
       'design contraint definition'; 
SELECT 
  dcr.related := design_contraint_map(pdr.related_product_definition); 
  dcr.relating := design_contraint_map(pdr.relating_product_definition); 
  dcr.relation_type := pdr.name; 
  drc.description := pdr.description; 
END_MAP; 

2.4.6.8. 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 relat-
ing_product_definition and which refers to a Product_definition with frame_of_reference 
name ‘alternative definition’ or ‘conceptual definition’ or ‘functional definition’ as re-
lated_product_definition. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 

DESIGN_CONSTRAINT_

ASSOCIATION #1

COMPLEX_PRODUCT

#2

is_constraining

DESIGN_CONSTRAINT

#3

is_based_on

PRODUCT_DEFINITION_
RELATIONSHIP #1

id=

PRODUCT_
DEFINITION #2

related_product_def inition

PRODUCT_
DEFINITION #3

relating_product_def inition

PRODUCT_
DEFINITION_

FORMATION #4

formation

PRODUCT_DEFINITION_
CONTEXT #5
name=design

constraint definition

f rame_of_reference

 
EXPRESS-X Mapping Specification: 
MAP design_constraint_association_map AS 
  dca : design_constraint_association; 
FROM 
  pdr : product_definition_relationship; 
WHERE 
  wr1: pdr.name = 'design contraint association'; 
  wr2: pdr.relating_product_definition.frame_of_reference.name =  
       'design contraint definition'; 
  wr3: pdr.related_product_definition.frame_of_reference.name IN  
       ['alternative definition', 'conceptual definition',  
        'functional definition']; 
SELECT 
  dca.name := pdr.description; 
  dca.is_based_on := design_containt_map(pdr.relating_product_definition); 
  dca.is_contraining :=complex_product_map(pdr.related_product_definition); 
END_MAP; 
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2.4.6.9. Change 

A target instance of Change is created out of a source instance of type Prod-
uct_definition_formation_relationship or Product_definition_relationship or Ac-
tion_relationship or Shape_aspect_relationship with name ‘change’. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP change_map AS 
  ch : change; 
PARTITION p_pdr; 
FROM 
  pdr : product_definition_relationship; 
WHERE 
  pdr.name = 'change'; 
SELECT 
  ch.description := pdr.description; 
  ch.described_change := change_relationship_select_map(pdr); 
PARTITION p_pdfr; 
FROM 
  pdfr : product_definition_formation_relationship; 
WHERE 
  pdfr.name = 'change'; 
SELECT 
  ch.description := pdfr.description; 
  ch.described_change := change_relationship_select_map(pdfr); 
PARTITION p_arel; 
FROM 
  arel : action_relationship; 
WHERE 
  arel.name = 'change'; 
SELECT 
  ch.description := arel.description; 
  ch.described_change := change_relationship_select_map(arel); 
PARTITION p_sarel; 
FROM 
  sarel : shape_aspect_relationship; 
WHERE 
  sarel.name = 'change'; 
SELECT 
  ch.description := sarel.description; 
  ch.described_change := change_relationship_select_map(sarel); 
END_MAP; 

2.4.7. Alias Identification 

2.4.7.1. Alias Identification 

An instance of type alias_identification is created out of an instance of type ap-
plied_identification_assignment, which references an instance of type identification_role that 
contains the value ‘alias’ in its name attribute. 
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Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP alias_identification_map AS 
  aid : alias_identification; 
FROM 
  aia : applied_identification_assignment; 
WHERE 
  aia.role.name = 'alias'; 
SELECT 
  aid.alias_id         := aia.assigned_id; 
  aid.alias_scope      := organization_map(aia 
                          <-items{applied_organization_assignment 
                          | role.name = 'alias_scope'}[1] 
                          .assigned_organization); 
  aid.alias_version_id := aia<-items{applied_identification_assignment | 
                                     role.name = 'version'}[1].assigned_id; 
  aid.description      := aia<-items{applied_identification_assignment | 
                          role.name = 'version'}[1].role.description;  
  aid.is_applied_to    := IF SIZEOF(aia.items[1] 
                             <-products{product_related_product_category  
                                        | name = 'document'}) > 0 
                          THEN 
                            document_map(aia.items[1]); 
                          ELSE 
                            item_map(aia.items[1]);  
                          END_IF; 
END_MAP; 

2.4.8. Authorization 

2.4.8.1. 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). 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 

 
MAP address_map AS 
  pdtnet_adr : address; 
FROM 
  ap214_adr : address; 
SELECT 
  pdtnet_adr.internal_location       := ap214_adr.internal_location; 
  pdtnet_adr.street_number           := ap214_adr.street_number; 
  pdtnet_adr.street                  := ap214_adr.street; 
  pdtnet_adr.postal_box              := ap214_adr.postal_box; 
  pdtnet_adr.postal_code             := ap214_adr.postal_code; 
  pdtnet_adr.town                    := ap214_adr.town; 
  pdtnet_adr.region                  := ap214_adr.region; 
  pdtnet_adr.country                 := ap214_adr.country; 
  pdtnet_adr.facsimile_number        := ap214_adr.facsimile_number; 
  pdtnet_adr.telephone_number        := ap214_adr.telephone_number; 
  pdtnet_adr.telex_number            := ap214_adr.telex_number; 
  pdtnet_adr.electronic_mail_address := ap214_adr.electronic_mail_address; 
END_MAP; 
 
MAP organization_map AS 
  pdtnet_org : organization; 
FROM 
  ap214_org : organization; 
SELECT 
  pdtnet_org.organization_name := ap214_org.name; 
  pdtnet_org.id                := ap214_org.id; 
  pdtnet_org.organization_type := ap214_org.description; 
  pdtnet_org.visitor_address   := address_map(ap214_org<- organizations 
                                  {organizational_address | description = 
                                  'visitor address'}[1]);  
  pdtnet_org.delivery_address  := address_map(ap214_org<-organizations 
                                  {organizational_address | description = 
                                  'delivery address'}[1]); 
  pdtnet_org.postal_address    := address_map(ap214_org<-organizations 
                                  {organizational_address | description = 
                                  'postal address'}[1]); 
END_MAP; 
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MAP person_map AS 
  pdtnet_pers : person; 
FROM 
  ap214_pers : person; 
SELECT 
  pdtnet_pers.person_name := ap214_pers.first_name + ' ' + 
                             ap214_pers.last_name; 
  pdtnet_pers.preferred_business_address :=  
                             address_map(ap214_pers<-people 
                                         {personal_address}[1]); 
END_MAP; 
 
MAP person_in_organization_map AS 
  pio : person_in_organization; 
FROM 
  pao : person_and_organization; 
SELECT 
  pio.id                      := pao<-items 
                                {applied_identification_assignment |   
                                 role.name = 'id'}[1].assigned_id; 
  pio.associated_person       := person_map(pao.the_person); 
  pio.associated_organization := organization_map(pao.the_organization); 
  pio.role                    := pao.name; 
  pio.location                := address_map(pao.the_person<-people 
                                 {person_and_organization_address | 
                                 pao.the_organization IN  
                                 organizations}[1]);  
END_MAP;   

2.4.8.2. Date and Time 

An instance of type date_time is created out of an instance of type date_time or of and in-
stance of type calendar_date, which is not referenced as date_component by an instance of 
type date_time. 
 
Instance Diagrams:  
 
AIM (PDM SCHEMA, AP214) PIM equivalence 

model 
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EXPRESS-X Specification: 
 
MAP date_time_map AS 
  dat : date_time; 
PARTITION p_date_and_time; 
FROM 
  dt : date_and_time; 
SELECT 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 116 of 550 

  dat.date := FORMAT(dt.date_component.year_component,'####') + '/' + 
              FORMAT(dt.date_component.month_component,'02I') + '/' + 
              FORMAT(dt.date_component.day_component,'02I');  
  dat.time := FORMAT(dt.time_component.hour_component, '02I') + ':' + 
              FORMAT(dt.time_component.minute_component, '02I') + ':' + 
              FORMAT(dt.time_component.second_component, '02I'); 
PARTITION p_calendar_date; 
FROM 
  cd : calendar_date; 
WHERE 
  SIZEOF(cd<-date_component{date_and_time}) = 0; 
SELECT 
  dat.date := FORMAT(cd.year_component, '####') + '/' + 
              FORMAT(cd.month_component, '02I') + '/' + 
              FORMAT(cd.day_component, '02I'); 
END_MAP; 

2.4.8.3. Date and 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_assign-
ment must have either the value ‘actual’ or if the date_item is an approval, the value ‘sign 
off’. 
Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP date_person_organization_map AS 
  dpo : date_and_person_organization; 
PARTITION p_date_time_pers_org; 
FROM 
  pao : person_and_organization; 
  dta : applied_date_and_time_assignment; 
WHERE 
  wr1: pao IN dta.items; 
  wr2: dta.role.name = 'actual'; 
SELECT 
  dpo.actual_date            := date_time_map(dta.assigned_date_and_time); 
  dpo.person_or_organization := person_in_organization_map(pao); 
PARTITION p_date_pers_org; 
FROM 
  apa : applied_person_and_organization_assignment; 
  da  : applied_date_assignment; 
WHERE 
  wr1: apa IN da.items; 
  wr2: da.role.name = 'actual';   
SELECT 
  dpo.actual_date            := date_time_map(da.assigned_date); 
  dpo.person_or_organization := per-
son_in_organization_map(apa.assigned_person_and_organization); 
PARTITION p_date_time_org; 
FROM 
  aoa : applied_organization_assignment; 
  dta : applied_date_and_time_assignment; 
WHERE 
  wr1: aoa IN dta.items; 
  wr2: dta.role.name = 'actual';   
SELECT 
  dpo.actual_date            := date_time_map(dta.assigned_date_and_time); 
  dpo.person_or_organization := organiza-
tion_map(aoa.assigned_organization); 
PARTITION p_date_org; 
FROM 
  aoa : applied_organization_assignment; 
  da  : applied_date_assignment; 
WHERE 
  wr1: aoa IN da.items; 
  wr2: da.role.name = 'actual';   
SELECT 
  dpo.actual_date           := date_time_map(da.assigned_date); 
  dpo.person_or_organization:= organization_map(aoa.assigned_organization); 
PARTITION p_approval_date_time; 
FROM   
  apo : approval_person_organization; 
  dta : applied_date_and_time_assignment; 
WHERE 
  wr1: apo IN dta.items; 
  wr2: dta.role.name = 'sign off';   
SELECT 
  dpo.actual_date            := date_time_map(dta.assigned_date_and_time); 
  dpo.person_or_organization :=  
                      person_in_organization_map(apo.person_organization); 
PARTITION p_approval_date; 
FROM   
  apo : approval_person_organization; 
  da : applied_date_assignment; 
WHERE 
  wr1: apo IN da.items; 
  wr2: da.role.name = 'sign off';   
SELECT 
  dpo.actual_date            := date_time_map(da.assigned_date); 
  dpo.person_or_organization :=  
            person_in_organization_map(apo.person_organization); 
END_MAP; 
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2.4.8.4. 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. 
 
Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
 
MAP person_organization_assignment_map AS 
  poa : person_organization_assignment; 
PARTITION p_org; 
FROM 
  aoa : applied_organization_assignment; 
SELECT 
  poa.assigned_person_organization :=  
                      organization_map(aoa.assigned_organization); 
  poa.role                         := aoa.role.name; 
  poa.description                  := aoa.role.description; 
  poa.is_applied_to                := FOR EACH it IN aoa.items  
                                        RETURN org_select_map(it); 
PARTITION p_pers_org; 
FROM 
  apa : applied_person_and_organization_assignment; 
SELECT 
  poa.assigned_person_organization :=  
         person_in_organization_map(apa.assigned_person_and_organization); 
  poa.role                         := apa.role.name; 
  poa.description                  := apa.role.description; 
  poa.is_applied_to                := FOR EACH it IN apa.items 
                                        RETURN org_select_map(it); 
END_MAP; 
   
DEPENDENT_MAP org _select_map AS   
  god : general_organizational_data_select; 
PARTITION p_item; 
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FROM 
  p : product; 
WHERE 
  EXISTS(item_map(p)); 
RETURN item_map(p); 
PARTITION p_item_version; 
FROM 
  pdf : product_definition_formation; 
WHERE 
  EXISTS(item_version_map(pdf)); 
RETURN item_version_map(pdf); 
PARTITION p_document; 
FROM  
  p : product; 
WHERE 
  EXISTS(document_map(p)); 
RETURN document_map(p); 
PARTITION p_document_version; 
FROM 
  pdf : product_definition_formation; 
WHERE 
  EXISTS(document_version_map(pdf)); 
RETURN document_version_map(pdf); 
END_DEPENDENT_MAP; 

2.4.8.5. Date and person assignment 

An instance of type date_and_person_assignment is created out of an instance of type ap-
plied_person_and_organization_assignment or applied_organization_assignment. 
 
Instance Diagrams:  
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 

 
MAP date_and_person_assignment_map AS 
  dpa : date_and_person_assignment; 
PARTITION p_date_time_pers_org; 
FROM 
  aoa : applied_organization_assignment; 
  dta : applied_date_and_time_assignment; 
WHERE 
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  wr1: aoa IN dta.items; 
  wr2: dta.role.name = 'actual';   
SELECT 
  dpa.assigned_date_and_person := date_person_organization_map(aoa, dta); 
  dpa.is_applied_to            := FOR EACH it IN aoa.items 
                                    RETURN org_select_map(it); 
  dpa.role                     := aoa.role.name; 
  dpa.description              := aoa.role.description;                                  
PARTITION p_date_pers_org; 
FROM 
  apa : applied_person_and_organization_assignment; 
  da  : applied_date_assignment; 
WHERE 
  wr1: apa IN da.items; 
  wr2: da.role.name = 'actual';   
SELECT 
  dpa.assigned_date_and_person := date_person_organization_map(apa, da); 
  dpa.is_applied_to            := FOR EACH it IN apa.items 
                                    RETURN org_select_map(it); 
  dpa.role                     := apa.role.name; 
  dpa.description              := apa.role.description; 
END_MAP; 

2.4.8.6. Date_time_assignment 

A target Iinstance of Date_time_assignment is created out of a source instance of type Ap-
plied_date_and_time_assignment or Applied_date_assignment. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP date_time_assignment_map AS 
  dta : date_time_assignment; 
PARTITION p_date_time; 
FROM 
  adta : applied_date_and_time_assignment; 
SELECT 
  dta.description := adta.role.description; 
  dta.role        := adta.role.name; 
  dta.assigned_date_time := data_time_map(adta.assigned_date_and_time); 
  dta.is_applied_to :=  
    FOR EACH it IN adta.items; 
      RETURN (data_time_person_organization_element_select_map(it)); 
PARTITION p_date; 
FROM 
  ada : applied_date_assignment; 
SELECT 
  dta.description := ada.role.description; 
  dta.role        := ada.role.name; 
  dta.assigned_date_time := data_time_map(ada.assigned_date); 
  dta.is_applied_to :=  
    FOR EACH it IN ada.items; 
      RETURN (data_time_person_organization_element_select_map(it)); 
END_MAP; 
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2.4.8.7. Approval, Approval_status and Approval_relationship 

A target instance of type approval is created out of a source instance of type approval, a tar-
get instance of type approval_status is created out of a source instance of type ap-
proval_status. Target instances of type approval_relationship are created out of source in-
stances of type approval_relationship. 
Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 

 

APPROVAL #1

APPROVAL_
RELATIONSHIP #2

APPROVAL_STATUS
#3

status
APPLIED_

ORGANIZATION_
ASSIGNMENT #4

items

APPROVAL_
DATE_TIME #5

dated_approval

APPROVAL_
DATE_TIME #6

dated_approval

APPROVAL_PERSON_
ORGANIZATION #7 authorized_approval

APPLIED_DATE_AND_
TIME_ASSIGNMENT

#8

items

DATE_TIME_ROLE #9
name=sign off

role

ED_APPROVAL_ASSIGN
#10

assigned_approval

ORGANIZATION_
ROLE #11
name=scope

role

relating_approval

ROLE_ASSOCIATION
#12

item_w ith_role

OBJECT_ROLE #13
name=planned

role

ROLE_ASSOCIATION
#14

item_w ith_role

OBJECT_ROLE #15
name=actual

role

APPROVAL #16

related_approval

APPROVAL #1

APPROVAL_RELATIONSHIP

#2

APPROVAL_STATUS

#3

DATE_TIME #4
ORGANIZATION

#5

scope

status

planned_date

relating

APPROVAL #6

related

DATE_TIME #7

actual_date

 
EXPRESS-X Specification: 
MAP approval_map AS 
  tgt : approval; 
FROM 
  src : approval; 
SELECT 
  tgt.level          := src.level; 
  tgt.status         := approval_status_map(src.status); 
  tgt.is_applied_to  :=  
    FOR EACH it IN  
      src_app<-assigned_approval{applied_approval_assignment}::items; 
      RETURN (approval_element_select_map(it)); 
  tgt.scope          :=  
    organization_map(src<-items{applied_organization_assignment | 
                                role.name = 'scope'}  
                        ::assigned_organization{organization}[1]); 
  tgt.planned_date:=  
    date_time_map(src<-dated_approval{approval_date_time | 
                                      role.name = 'planned'} 
                     ::date_time[1]); 
  tgt.actual_date    :=  
    date_time_map(src<-dated_approval{approval_date_time | 
                                      role.name = 'actual'} 
                     ::date_time[1]); 
  tgt.is_approved_by := FOR EACH it IN  
   src<-authorized_approval{approval_person_organization |  
   approval_person_organization<-items{applied_date_and_time_assignment | 
                                       role.name = 'sign off'}; 
   RETURN date_person_organization_map(it.person_organization, 
            it<-items{applied_date_and_time_assignment}[1]); 
END_MAP; 
 
MAP approval_status_map AS 
  tgt : approval_status; 
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FROM 
  src : approval_status; 
SELECT 
  tgt_stat.status_name := src_stat.name; 
  tgt_stat.used_classification_system :=  
    classification_system_map( 
      src<-items{applied_classification_assignment |  
                 role.name = 'class system membership'}  
         :: assigned_class{class_system}[1]); 
END_MAP; 
 
MAP approval_relationship_map AS 
  tgt_apr : approval_relationship; 
FROM 
  src_apr : approval_relationship; 
SELECT 
  tgt_apr.description   := src_apr.description; 
  tgt_apr.relation_type := src_apr.name; 
  tgt_apr.related       := approval_map(src_apr.related_approval); 
  tgt_apr.relating      := approval_map(src_apr.relating_approval); 
END_MAP; 

2.4.9. Configuration Management 

2.4.9.1. Product_class and relationships 

A target instance of type product_class is created out of a source instance of type prod-
uct_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 re-
lated_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 refer-
ences product_definitions with frame_of_reference.name values ‘conceptual definition’ or 
‘function definition’. 

Instance Diagrams: 
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AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP product_class_map AS 
  arm_pcl : product_class; 
FROM 
  aim_pcl : product_class; 
SELECT 
  arm_pcl.id          := aim_pcl.id; 
  arm_pcl.name        := aim_pcl\product_concept.name; 
  arm_pcl.description := aim_pcl\product_concept.description; 
  arm_pcl.level_type  := aim_pcl\characterized_object.name; 
  arm_pcl.version_id  := aim_pcl<-items{applied_identification_assignment | 
                                   role.name = 'version'} ::assigned_id[1] 
END_MAP; 
 
MAP class_structure_rel_map AS 
  csr : class_structure_relationship; 
FROM 
  cd : configuration_design; 
WHERE 
  wr1: AUTOMOTIVE_DESIGN.PRODUCT_CLASS' IN  
       TYPEOF(cd.configuration.item_concept); 
  wr2: cd.design.frame_of_reference IN ['conceptual definition', 
                                        'functional definition']; 
SELECT 
  csr.relation_type := cd.name ; 
  csr.description   := cd.description ; 
  csr.related       := IF cd.design.frame_of_reference.name =  
                          'conceptual definition' 
                       THEN 
                         product_component_map(cd.design.formation) ; 
                       ELSE 
                         product_function_map(cd.design.formation) ; 
                       END_IF; 
  csr.relating      := product_class_map(cd.configuration.item_concept); 
END_MAP; 
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2.4.9.2. Complex_product, Product_component, Product_function and solution types 

A target instances of type complex_product is created out of a source instance of prod-
uct_definition_formation that is referenced by an instance of type product_definition as for-
mation. Depending on the value of the attribute frame_of_reference.name of the prod-
uct_definition, the target instance is either of subtype product_component (for value ‘concep-
tual 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 sup-
plier_solution (for value ‘supplier’). 

EXPRESS-X Mapping Specification: 
MAP complex_product_map AS 
  cp : complex_product; 
FROM 
  pdf : product_definition_formation; 
  pd  : product_definition; 
IDENTIFIED_BY pdf; 
WHERE 
  wr1: pd.formation :=: pdf; 
  wr2: pd.frame_of_reference.name IN 
       ['conceptual definition','functional definition', 
        'alternative definition']; 
SELECT 
  cp.id          := pdf.of_product.id; 
  cp.version_id  := pdf.id; 

END_MAP; 
 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP product_component_map AS 
  cp : product_component; 
SUBTYPE OF (complex_product_map); 
WHERE 
  pd.frame_of_reference.name = 'conceptual definition'; 
SELECT 
  cp.instance_required := IF pd.name = 'instance required' THEN 
                            TRUE; 
                          ELSE 
                            IF pd.name = 'no instance required' THEN 
                              FALSE; 
                            END_IF; 
                          END_IF; 
  cp.name := pdf.of_product.name; 
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  cp.description := pdf.description; 
  cp.is_relevant_for :=  
    FOR EACH pdc IN pd<-definition{product_definition_context_association |  
                                  role.name = 'application context'} 
                      ::frame_of_reference{product_definition_context}; 
     RETURN (app_context_map(pdc)); 
END_MAP; 
 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP product_function_map AS 
  cp : product_function; 
SUBTYPE OF (complex_product_map); 
WHERE 
  pd.frame_of_reference.name = 'functional definition'; 
SELECT 
  cp.name := pdf.of_product.name; 
  cp.description := pdf.description; 
  cp.is_relevant_for :=  
    FOR EACH pdc IN pd<-definition{product_definition_context_association |  
                                  role.name = 'application context'} 
                      ::frame_of_reference{product_definition_context}; 
     RETURN (app_context_map(pdc)); 
END_MAP; 
 
MAP alternative_solution_map AS 
  cp : alternative_solution; 
SUBTYPE OF (complex_product_map); 
WHERE 
  pd.frame_of_reference.name = 'alternative definition'; 
SELECT 
  cp.base_element :=  
    complex_product_map( 
      pd<-related_product_definition{product_definition_relationship |  
                             name = 'solution alternative definition'} 
        ::relating_product_definition::formation[1]); 
END_MAP; 
 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 126 of 550 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP supplier_solution_map AS 
  cp : supplier_solution; 
SUBTYPE OF (alternative_solution_map); 
WHERE 
  pd.name = 'supplier'; 
SELECT 
  cp.supplier :=  
    organization_map(pd<-items{applied_organization_assignment |  
                               role.name = 'supplier'}[1]); 
  cp.probability_rate :=  
    pd<-definition{property_definition} 
      <-definition{property_definition_representation} 
      ::used_representation{representation | name = 'supplier probability'} 
      ::items{measure_representation_item | name = 'probability rate'} 
      [1].value_component; 
END_MAP; 
 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 127 of 550 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP final_solution_map AS 
  cp : final_solution; 
SUBTYPE OF (alternative_solution_map); 
WHERE 
  pd.name = 'final';  
SELECT 
  cp.final_status :=  
    pd<-definition{property_definition } 
      <-definition{property_definition_representation} 
      ::used_representation{representation | 
                            name = 'final item characteristics'} 
      ::items{descriptive_representation_item | name='final item status'} 
      [1].description; 
  cp.final_specification := FOR EACH pd IN 
    pd<-relating_product_definition{product_definition_relationship | 
                                    name = 'final specification'} 
       ::related_product_definition{product_definition | 
                                    frame_of_reference.name IN 
                                    ['part definition', 
                                     'physical occurrence']}; 
      RETURN (IF pd_fs.frame_of_reference.name = 'part definition' THEN 
                ddid_map(pd_fs); 
              ELSE 
                it := physical_instance_map(pd); 
              END_IF);  
END_MAP; 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP technical_solution_map AS 
  cp : technical_solution; 
SUBTYPE OF (alternative_solution_map); 
WHERE 
  pd.name = 'technical';  
SELECT 
  cp.description := pdf.description; 
END_MAP; 

2.4.9.3. 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 relat-
ing_product_definition is mapped to a complex_product and the related_product_definition is 
mapped to a product_constituent. 

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’. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP complex_product_relationship_map AS 
  cpr : complex_product_relationship; 
FROM 
  pdfr : product_definition_formation_relationship; 
WHERE 
  wr1: EXISTS(complex_product_map( 
                pdrf.relating_product_definition_formation)); 
  wr2: EXISTS(complex_product_map( 
                pdrf.related_product_definition_formation)); 
SELECT 
  cpr.relation_type := pdfr.name; 
  cpr.description   := pdfr.description; 
  cpr.relating :=  
    complex_product_map(pdrf.relating_product_definition_formation); 
  cpr.related  :=  
    complex_product_map(pdrf.related_product_definition_formation); 
END_MAP; 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP product_structure_relationship_map AS 
  cpr : product_structure_relationship; 
FROM 
  pdu : product_definition_usage; 
WHERE 
  wr1: EXISTS(complex_product_map( 
                pdrf.relating_product_definition.formation)); 
  wr2: EXISTS(complex_product_map( 
                pdrf.related_product_definition.formation)) OR 
       EXISTS(item_instance_map(pdrf.related_product_definition)); 
SELECT 
  cpr.relation_type := pdu.name; 
  cpr.description   := pdu.description; 
  cpr.relating :=  
    complex_product_map(pdu.relating_product_definition.formation); 
  cpr.related  :=  
    IF EXISTS(item_instance_map(pdu.related_product_definition)) 
    THEN 
      item_instance_map(pdu.related_product_definition); 
    ELSE 
      complex_product_map(pdu.related_product_definition.formation); 
    END_IF; 
END_MAP; 
 
MAP item_function_association_map AS 
  ifa : item_function_association; 
FROM 
  pdr : product_definition_relationship; 
WHERE 
  wr1: pdr.relating_product_definition.frame_of_reference.name =  
       'functional definition'; 
  wr2: pdr.related_product_definition.frame_of_reference.name = 
       'part definition'; 
SELECT 
  ifa.associated_function :=  
    product_function_map(pdr.relating_product_definition.formation); 
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  ifa.assoicated_item := ddid_map(pdr.related_product_definition); 
  ifa.association_type := pdr.name; 
  ifa.description      := pdr.description; 
END_MAP; 

2.4.9.4. 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 refer-
ences 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 prod-
uct_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 condi-
tional_concept_feature. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification:  
MAP class_inclusion_association_map AS 
  cia : class_inclusion_association; 
FROM 
  pcfa : product_concept_feature_association; 
  icf  : inclusion_product_concept_feature; 
WHERE 
  pcfa.feature :=: icf; 
IDENTIFIED_BY pcfa; 
SELECT 
  cia.description := pcfa.description; 
  cia.associated_product_class := product_class_map(pcfa.concept); 
  cia.associated_inclusion := specification_inclusion_map(icf); 
END_MAP; 
 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification:  
MAP class_condition_association_map AS 
  cia : class_condition_association; 
FROM 
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  pcfa : product_concept_feature_association; 
  ccf : conditional_concept_feature; 
WHERE 
  pcfa.feature :=: ccf; 
IDENTIFIED_BY pcfa; 
SELECT 
  cia.description := pcfa.description; 
  cia.condition_type := pcfa.name; 
  cia.associated_product_class := product_class_map(pcfa.concept); 
  cia.associated_condition := specification_expression_map(ccf); 
END_MAP; 
 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP class_specification_association_map AS 
  csa : class_specification_association; 
FROM 
  pcfa : product_concept_feature_association; 
  pcf  : product_concept_feature; 
WHERE 
  wr1: pcfa.feature :=: pcf; 
  wr2: NOT('AUTOMOTIVE_DESIGN.CONDITIONAL_CONCEPT_FEATURE' IN 
           TYPEOF(pcf)); 
  wr3: NOT('AUTOMOTIVE_DESIGN.INCLUSION_CONCEPT_FEATURE' IN 
           TYPEOF(pcf)); 
SELECT 
  csa.association_type := pcfa.name; 
  csa.associated_product_class := product_class_map(pcfa.concept); 
  csa.associated_specification := specification_map(pcf); 
END_MAP; 

2.4.9.5. 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 specifica-
tion_category is created out of a source instance of type product_concept_feature_category. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP class_category_assocation_map AS 
  cca : class_category_assocation; 
FROM 
  pcfc : product_concept_feature_category_usage; 
SELECT 
  cca.mandatory := IF pcfc.role.name = 'mandatory category usage' THEN 
                     TRUE; 
                   ELSE 
                     IF pcfc.role.name = 'optional category usage' THEN 
                       FALSE; 
                     END_IF; 
                   END_IF; 
  cca.associated_product_class := product_class_map(pcfc.items[1]); 
  cca.associated_category :=  
     specification_category_map(pcfc.assigned_group); 
END_MAP; 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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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          := pcfc.id; 
  sc.implicit_exclusive_condition :=  
    IF 'AUTOMOTIVE_DESIGN.EXCLUSIVE_CONCEPT_FEATURE_CATEGORY'  
        IN TYPEOF(pcfc) 
    THEN 
      TRUE; 
    ELSE 
      FALSE; 
    END_IF; 
END_MAP; 
 
MAP specification_category_hierarchy_map AS 
  sch : specification_category_hierarchy; 
FROM 
  grel : group_relationship; 
WHERE 
  grel.name = 'specification category hierarchy'; 
SELECT 
  sch.super_category := specification_category_map(grel.relating_group); 
  sch.sub_category   := specification_category_map(grel.related_group); 
END_MAP; 

2.4.9.6. Specification types 

A target instance of type specification is created out of a source instance of exact type prod-
uct_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 specifica-
tion_inclusion is created out of a source instance of type inclusion_concept_feature. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification:  
 
MAP specification_inclusion_map AS 
  si : specification_inclusion; 
FROM 
  ipcf : inclusion_product_concept_feature; 
SELECT 
  si.description := ipcf.description; 
  si.id := ipcf.id; 
  si.if_condition := specification_operand_map( 
                       ipcf.condition.relating_product_concept_feature); 
  si.included_specification := specification_operand_map( 
                       ipcf.condition.related_product_concept_feature); 
END_MAP; 
 
MAP specification_operand_map AS 
  sp : specification_operand_select; 
FROM 
  pcf : product_concept_feature; 
END_MAP; 
 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification:  
MAP specification_expression_map AS 
  sp : specification_expression; 
SUBTYPE OF (specification_operand_map); 
WHERE 
  wr1: 'AUTOMOTIVE_DESIGN.CONDITIONAL_CONCEPT_FEATURE' IN TYPEOF(pcf); 
SELECT 
  sp.id          := pcf.id; 
  sp.description := pcf.description; 
  sp.operation   := pcf.condition.conditional_operator.name; 
  sp.operand     := FOR EACH op IN  
                     [pcf.condition.related_product_concept_feature,  
                      pcf.condition.relating_product_concept_feature]; 
                      RETURN (specification_operand_map(op)); 
END_MAP; 
 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification:  
MAP specification_map AS 
  sp : specification; 
SUBTYPE OF (specification_operand_map); 
WHERE 
  OTHERWISE; 
SELECT 
  sp.id          := pcf.id; 
  sp.description := pcf.description; 
  sp.package     := 'AUTOMOTIVE_DESIGN.PACKAGE_CONCEPT_FEATURE'  
                    IN TYPEOF(pcf); 
  sp.name        := pcf.name;  
  sp.version_id  := aia<-items{applied_identification_assignment | 
                               role.name = 'version'}[1].assigned_id; 
  sp.category    :=  
    specification_category_map(pcf<-items{applied_group_assignment | 
                   role.name = 'specification category member'} 
                 ::assigned_group{product_concept_feature_category}[1]); 
END_MAP; 
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2.4.9.7. Configuration 

A target instance of type configuration is created out of a source instance of type config-
ured_effectivity_assignment, which references an instance of type effectivity with id value 
‘configuration validity’. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP configuration_map 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.name; 
  cfg.inheritance_type   := cea.role.description; 
   
  cfg.configured_element :=  
    IF 'AUTOMOTIVE_DESIGN.PRODUCT_DEFINITION' IN TYPEOF(cea.items[1]) 
    THEN 
      CASE cea.items[1].frame_of_reference.name OF 
       'alternative definition', 
       'conceptual definition',  
       'functional definition' : complex_product_map(cea.items[1]); 
       'part occurrence'       : item_instance_map(cea.items[1]); 
      END_CASE; 
    END_IF; 
  pcfa := cea<-assigned_effectivity_assignment 
          {configured_effectivity_context_assignment |  
          role.name = 'specification based condition'} 
          ::items{product_context_feature_association}[1]; 
  cfg.is_solution_for :=  
    IF 'AUTOMOTIVE_DESIGN.CONDITIONAL_CONCEPT_FEATURE' IN 
       TYPEOF(pcfa.feature)  
    THEN 
      class_condition_association_map(pcfa); 
    ELSE 
      class_specification_association_map(pcfa); 
    END_IF; 
END_MAP; 
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2.4.9.8. Product_design 

A target instance of product_design is created out of a source instance of type configura-
tion_design. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP product_design_map AS 
  pdes : product_design; 
FROM 
  cd : configuration_design; 
WHERE 
  cd.name = 'product design'; 
SELECT 
  pdes.design  := item_version_map(cd.design); 
  pdes.product := product_identification_map(cd.configuration); 
END_MAP 

2.4.9.9. Product_identification and Product_specification 

A target instance of product_identification is created out of a source instance of type prod-
uct_identification. 

A target instance of product_specification is created out of a source instance of type prod-
uct_specification. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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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.name := s_pid.name; 
  t_pid.description := s_pid.description; 
  t_pid.version_id := s_pid<-items{applied_identification_assignment | 
                                   role.name = 'version'}[1].assigned_id; 
  t_pid.associated_product_class := product_class_map(s_pid.item_concept); 
  t_pid. 
END_MAP; 
 
MAP product_specification_map AS 
  t_pid : product_specification; 
SUBTYPE OF (product_identification_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.PRODUCT_SPECIFICATION' IN TYPEOF(s_pid); 
SELECT 
  t_pid.defining_specification :=  
    FOR EACH pcf IN s_pid.item_concept_feature::feature; 
      RETURN (specification_map()); 
END_MAP; 

2.4.9.10. Physical_instance 

A target instance of physical_instance is created out of a source instance of type prod-
uct_definition which refers to a product_definition_context as frame_of_reference with name 
‘physical occurrence’. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP physical_instance_map AS 
  phi : physical_instance; 
FROM 
  pd : product_definition; 
WHERE 
  pd.frame_of_reference.name = 'physical occurrence'; 
SELECT 
  phi.description := pd.formation.of_product.description; 
  phi.inventory_number :=  
    pd.formation.of_product<-items{applied_identification_assignment | 
                      role.name = 'inventroy number'}[1].assigned_id; 
  phi.lot_id :=  
    pd.formation.of_product<-items{applied_identification_assignment | 
                      role.name = 'lot context'}[1].assigned_id; 
  phi.serial_number := pd.formation.of_product.id; 
  phi.is_realization_of :=  
    IF SIZEOF(pd<-related_product_definition 
              {product_definition_relationship |  
               name = 'physical realization'}) > 0  
    THEN 
      ddid_map(pd<-related_product_definition 
              {product_definition_relationship |  
               name = 'physical realization'} 
              ::relating_product_definition[1]); 
   ELSE 
     product_identification_map(pd<-design{configuration_design | 
                                name ='physical instance basis'} 
                                ::configuration[1]); 
   END_IF; 
END_MAP; 
 

2.4.9.11. 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’. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP physical_instance_test_result_map AS 
  pitr : physical_instance_test_reslult; 
FROM 
  prd : property_definition; 
WHERE 
  prd.name = 'test result'; 
SELECT 
  pitr.description := prd.description; 
  pitr.id := prd.id; 
  pitr.tested_instance := physical_instance_map(prd.definition); 
  pitr.test_result     :=  
    property_value_representation_map(prd<-definition 
                                      {property_definition_representation} 
                                     ::used_representation[1]); 
  pitr.test_activity :=  
    IF SIZEOF(pd<-items{applied_action_assignment |  
                        role.name = 'test activity'} 
                ::assigned_action{action} 
                <-related_action{action_relationship | 
                                 name = 'process operation occurrence'} 
    THEN 
     process_operation_occurrence_map( 
       pd<-items{applied_action_assignment |  
                 role.name = 'test activity'} 
         ::assigned_action{action 
         <-related_action{action_relationship | 
                          name = 'process operation occurrence'}[1]); 
    ELSE 
      activity_map(pd<-items{applied_action_assignment |  
                   role.name = 'test activity'} 
                   ::assigned_action{executed_action}[1]); 
    END_IF; 
END_MAP; 
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2.4.9.12. 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’. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP physical_assembly_relationship_map AS 
  par : physical_assembly_relationship; 
FROM 
  acu : assembly_component_usage; 
WHERE 
  acu.name = 'physical occurrence usage'; 
SELECT 
  par.physical_assembly :=  
    physical_instance_map(acu.relating_product_definition); 
  par.physical_component :=  
    physical_instance_map(acu.related_product_definition); 
  par.is_realization_of :=  
    item_instance_map(acu.related_product_definition 
      <-related_product_definition{product_definition_relationship 
                                   | name = 'physical realization'} 
     ::relating_product_definition[1]}); 
END_MAP; 

2.4.9.13. 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 re-
lated_effectivity or which is of subtype Dated_effectivity or Time_interval_based_effectivity. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP effectivity_map AS 
  t_eff : effectivity; 
FROM 
  s_eff : effectivity; 
WHERE 
  wr1: (SIZEOF(['AUTOMOTIVE_DESIGN.DATED_EFFECTIVITY', 
                'AUTOMOTIVE_DESIGN.TIME_INTERVAL_BASED_EFFECTIVITY'] 
               * TYPEOF(s_eff)) > 0) OR 
       (SIZEOF(s_eff<-related_effectivity{effectivity_relationship |  
                                          name = 'inheritance'}) > 0; 
SELECT 
  t_eff.description := s_eff.description; 
  t_eff.effectivity_context := s_eff.name; 
  t_eff.id := s_eff.id; 
  t_eff.version_id := s_eff<-items{applied_identification_assignment | 
                                   role.name = 'version'}[1].assigned_id; 
  t_eff.concerned_organization :=  
    FOR EACH org IN s_eff<-items{applied_organization_assignment |  
                                 role.name = 'concerned organization'} 
                         ::assigned_organization); 
      RETURN organization_map(org); 
END_MAP; 
 
MAP dated_effectivity_map AS 
  t_eff : effectivity; 
SUBTYPE OF (effectivity_map); 
WHERE 
  wr2: 'AUTOMOTIVE_DESIGN.DATED_EFFECTIVITY' IN TYPEOF(s_eff); 
SELECT 
  t_eff.start_definition :=  
    IF 'AUTOMOTIVE_DESIGN.EVENT_OCCURRENCE'  
        IN TYPEOF(s_eff.effectivity_end_date) THEN 
      event_reference_map(s_eff.effectivity_end_date); 
    ELSE 
      date_time_map(s_eff.effectivity_end_date); 
    END_IF; 
  t_eff.end_definition :=  
    IF 'AUTOMOTIVE_DESIGN.EVENT_OCCURRENCE'  
        IN TYPEOF(s_eff.effectivity_end_date) THEN 
      event_reference_map(s_eff.effectivity_end_date); 
    ELSE 
      date_time_map(s_eff.effectivity_end_date); 
    END_IF; 
END_MAP; 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 144 of 550 

 
MAP time_interval_based_effectivity_map AS 
  t_eff : effectivity; 
SUBTYPE OF (effectivity_map); 
WHERE 
  wr2: 'AUTOMOTIVE_DESIGN.TIME_INTERVAL_BASED_EFFECTIVITY'  
       IN TYPEOF(s_eff); 
SELECT 
  t_eff.period := duration_map(s_eff.effectivity_period.duration); 
  t_eff.start_definition :=  
    IF 'AUTOMOTIVE_DESIGN.EVENT_OCCURRENCE'  
        IN TYPEOF(s_eff.effectivity_period.primary_bound) THEN 
      event_reference_map(s_eff.effectivity_period.primary_bound); 
    ELSE 
      date_time_map(s_eff.effectivity_period.primary_bound); 
    END_IF; 
  t_eff.end_definition :=  
    IF 'AUTOMOTIVE_DESIGN.EVENT_OCCURRENCE'  
        IN TYPEOF(s_eff.effectivity_period.primary_bound) THEN 
      event_reference_map(s_eff.effectivity_period.secondary_bound); 
    ELSE 
      date_time_map(s_eff.effectivity_period.secondary_bound); 
    END_IF; 
END_MAP; 

2.4.9.14. Specific configurations 

A target instance of type Manufacturing_configuration is created out of a source instance of 
type Configuration_effectivity. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP manufacturing_configuration_map AS 
  mc : manufacturing_configuration; 
FROM 
  ce : configuration_effectivity; 
SELECT 
  mc.concerned_organization :=  
    organization_map(ce<-items{applied_organization_assignment |  
                               role.name = 'concerned organization'} 
                       ::assigned_organization[1]); 
  mc.configured_element := item_instance_map( 
      ce::usage{assembly_component_usage} 
        <-occurrence_usage{product_definition_occurrence_relationship} 
        ::occurrence{product_definition}[1]); 
  mc.is_solution_for := product_design_map(ce.configuration); 
END_MAP; 
 
MAP lot_configuration_map AS 
  mc : lot_configuration; 
SUBTYPE OF (manufacturing_configuration_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.LOT_EFFECTIVITY' IN TYPEOF(ce); 
SELECT 
  mc.lot_id := ec.effectivity_lot_id; 
  mc.lot_size := ec.lot_size.value_component; 
END_MAP; 
 
MAP serial_configuration_map AS 
  mc : serial_configuration; 
SUBTYPE OF (manufacturing_configuration_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.SERIAL_NUMBERED_EFFECTIVITY' IN TYPEOF(ce); 
SELECT 
  mc.serial_end_number := ce.effectivity_end_id; 
  mc.serial_start_number := ce.effectivity_start_id;   
END_MAP; 
 
MAP dated_configuration_map AS 
  mc : dated_configuration; 
SUBTYPE OF (manufacturing_configuration_map); 
WHERE 
  'AUTOMOTIVE_DESIGN.DATED_EFFECTIVITY' IN TYPEOF(ce); 
SELECT 
  mc.end_date := date_time_map(ce.effectivity_end_date); 
  mc.start_date := date_time_map(ce.effectivity_start_date); 
END_MAP; 

2.4.9.15. Event_reference 

A target instance of type Event_reference is created out of a source instance of type 
Event_occurrence. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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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.name; 
  ref.event_context :=  
    general_organizational_data_select_map( 
      occ<-assigned_event_occurrence{applied_event_occurrence_assignment | 
                                     role.name = 'event context') 
         ::items[1]) 
  ref.offset := IF 'AUTOMOTIVE_DESIGN.RELATIVE_EVENT_OCCURRENCE' 
                   IN TYPEOF(occ)  
                THEN 
                  duration_map(occ.offset); 
                END_IF; 
END_MAP; 

2.4.9.16. 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 duration_map AS 
  d : duration; 
FROM 
  tmu : time_measure_with_unit; 
SELECT 
  d.time := tmu.value_component; 
  d.time_unit := get_unit_name(tmu.unit_component); 
END_DEPENDENT_MAP; 
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2.4.10. Change and Work Management 

2.4.10.1. 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 ac-
tion_relationship. A target instance of type activity_method is created out of a source in-
stance 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’. 

Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
MAP action_map AS 
  acv : activity; 
FROM 
  act : executed_action; 
LOCAL 
  dpos : SET OF date_and_person_organization; 
END_LOCAL; 
SELECT 
  acv.activity_type := act.name; 
  acv.description   := act.description 
  acv.id            := act.id 
  acv.internal      := CASE act.chosen_method.purpose OF 
                         'internal' : TRUE; 
                         'external' : FALSE; 
                       OTHERWISE : ?; 
                       END_CASE; 
  acv.status        := act<-assigned_action{action_status}[1].status 
  acv.chosen_method := activity_method_map(act.chosen_method); 
  acv.actual_end_date := date_time_map( 
                           (act<-items{applied_date_and_time_assignment | 
                                       role.name = 'actual end'} 
                               ::assigned_date_and_time + 
                            act<-items{applied_date_assignment | 
                                       role.name = 'actual end'} 
                               ::assigned_date)[1]); 
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  acv.actual_start_date := date_time_map( 
                           (act<-items{applied_date_and_time_assignment | 
                                       role.name = 'actual start'} 
                               ::assigned_date_and_time + 
                            act<-items{applied_date_assignment | 
                                       role.name = 'actual start'} 
                               ::assigned_date)[1]); 
  acv.planned_end_date := date_time_map( 
                           (act<-items{applied_date_and_time_assignment | 
                                       role.name = 'planned end'} 
                               ::assigned_date_and_time + 
                            act<-items{applied_date_assignment | 
                                       role.name = 'planned end'} 
                               ::assigned_date)[1]); 
  acv.planned_start_date     := date_time_map( 
                           (act<-items{applied_date_and_time_assignment | 
                                       role.name = 'planned start'} 
                               ::assigned_date_and_time + 
                            act<-items{applied_date_assignment | 
                                       role.name = 'planned start'} 
                               ::assigned_date)[1]); 
  acv.concerned_organization :=  
    FOR EACH org IN act<-items{applied_organization_assignment |  
                               role.name = 'concerned organization'} 
                       ::assigned_organization; 
      RETURN (organization_map(orig)); 
  acv.supplying_organization := 
    FOR EACH org IN act<-items{applied_organization_assignment |  
                               role.name = 'supplying organization'} 
                       ::assigned_organization; 
      RETURN (organization_map(orig)); 
  acv.requestor := person_organization_map( 
                    act<-items{applied_person_and_organization_assignment | 
                               role.name = 'requestor'} 
                       ::assigned_person_and_organization[1]);  
END_MAP; 
 
MAP activity_relationship_map 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_method_map AS 
  am : activity_method ; 
FROM 
  actm : action_method ; 
SELECT 
  am.consequence := actm.consequence ; 
  am.description := actm.description ; 
  am.name        := actm.name ; 
END_MAP ; 
 
MAP activity_element_map AS 
  ae : activity_element ; 
FROM 
  aaa : applied_action_assignment ; 
WHERE 
  aaa.role.description = 'activity element' ; 
SELECT 
  ae.role := aaa.role.name ; 
  ae.associated_activity := activity_map(aaa.assigned_action) ; 
  ae.element := activity_element_select_map(aaa.items[1]) ; 
END_MAP ; 
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2.4.10.2. Work_request, Activity_method_assignment 

A target instance of type work_request is created out of a source instance of type ver-
sioned_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. 

Instance Diagramm: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Specification: 
MAP work_request_map AS 
  wr : work_request ; 
FROM 
  va : versioned_action_request ; 
  ar : action_request_status ; 
WHERE 
  ar.assigned_request := : va ; 
SELECT 
  wr.description := va.description ; 
  wr.id := va.id ; 
  wr.request_type := va.purpose ; 
  wr.status := ar.status ; 
  wr.version_id := va.version_id ; 
  wr.scope :=  
    FOR EACH it IN  
      vaq<-assigned_action_request{applied_action_request_assignment | 
                                   role.name = 'scope'}::items ; 
      RETURN (activity_element_select_map(it)); 
  wr.notified_person :=  
    FOR EACH po IN act<-items{applied_person_and_organization_assignment | 
                              role.name='notified person or organization'} 
                       ::assigned_person_and_organization; 
      RETURN (person_organization_map(po)) ; 
  wr.requestor := person_organization_map( 
                    act<-items{applied_person_and_organization_assignment | 
                               role.name = 'requestor'} 
                       ::assigned_person_and_organization[1]); 
END_MAP ; 
 
MAP activity_method_assignment_map AS 
  ara : activity_method_assignment ; 
FROM 
  ars : action_request_solution ; 
SELECT 
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  ara.relation_type := ars.name ; 
  ara.assigned_method := activity_method_map(ars.method) ; 
  ara.associated_request := work_request_map(ars.request) ; 
END_MAP ; 

2.4.10.3. Work_order 

A target instance of type work_order is created out of a source instance of type ac-
tion_directive. 

Instance Diagrams: 
 

AIM (PDM SCHEMA, AP214) PIM equivalence model 

 

ACTION_DIRECTIVE #1
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ASSIGNMENT #3items

IDENTIFICATION_ROLE #4
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EXPRESS-X Mapping Specification: 
MAP work_order_map AS 
  wo : work_order ; 
FROM 
  ad : action_directive ; 
SELECT 
  wo.description     := ad.comment 
  wo.id              := ad.name; 
  wo.work_order_type := ad.description; 
  wo.version_id      := ad<-items{applied_identification_assignment | 
                                  role.name = 'version'} ::assigned_id[1] ; 
  wo.is_controlling := FOR EACH da IN adr<-directive{directed_action}; 
                         RETURN (activity_map(da)); 
END_MAP ; 

2.4.10.4. Project 

A target instance of type Project is created out of a source instance of type Organiza-
tional_project. 

A target instance of type Project_relationship is created out of a source instance of type Or-
ganizational_project_relationship. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP project_map AS 
  pro : project; 
FROM 
  opr : organizational_project; 
SELECT 
  pro.description := opr.description; 
  pro.id := opr.id; 
  pro.name := opr.name; 
  pro.actual_end_date := 
  pro.actual_start_date := 
  pro.planned_end_date := 
  pro.planned_start_date := 
  pro.work_program := activity_map(opr<-assigned_organizational_project 
                                        {organizational_product_assignment| 
                                         role.name = 'work program'} 
                                      ::items{executed_action}[1]); 
  pro.is_applied_to := FOR EACH it IN  
                          opr<-assigned_organizational_project 
                               {organizational_product_assignment | 
                                role.name = 'affected item'}::items; 
                         RETURN (project_information_select_map(it)); 
END_MAP; 
 
MAP project_relationship_map AS 
  prel : project_relationship; 
FROM 
  orel : organizational_project_relationship; 
SELECT 
  prel.related := project_map(orel.related_organizational_project); 
  prel.relating := project_map(orel.relating_organizational_project); 
  prel.relation_type := orel.name; 
  prel.description := orel.description; 
END_MAP; 

2.4.10.5. Element_delivery 

A target instance of element_delivery is created out of a source instance of type ele-
ment_delivery. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP element_delivery_map AS 
  t_ed : element_delivery; 
FROM 
  s_ed : element_delivery; 
SELECT 
  t_ed.deliverable_element :=  
    activity_element_map(s_ed<-assigned_action{applied_action_assignment | 
                                        role.name = 'delivarable element'} 
                             ::items{applied_action_assignment |  
                               role.description = 'activity element'}[1]);; 
  t_ed.destination :=  
    organization_map(s_ed<-items{applied_organization_assignment | 
                     role.name = 'destination'}::assigned_organization[1]); 
  t_ed.quantity :=  
    value_with_unit_map(t_ed<-definition{action_property} 
                            <-property{action_property_representation} 
                            ::respresentation{representation |  
                               name = 'derlivery quantity'}::items[1]) 
END_MAP; 

2.4.11. Process planning 

2.4.11.1. Process_plan, Process_plan_relationship 

A target instance of type Process_plan is created out of a source instance of type Proc-
ess_plan. If an Applied_identification_assign,ne twith role name 'version’ references the 
Product_process_plan as items, the created target instance is of subtype Prod-
uct_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. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP process_plan_map AS 
  pp : process_plan; 
FROM 
  ppp : process_plan; 
SELECT 
  pp.description := ppp.description; 
  pp.name := ppp.name; 
  pp.plan_id := ppp.id; 
  pp.produced_output :=  
    item_version_map(ppp<-process{process_product_association |  
                                  name = 'produced output'} 
                        ::defined_product{product_definition} 
                        ::formation[1]); 
END_MAP; 
 
MAP process_plan_version_map AS 
  pp : process_plan_version; 
SUBTYPE OF (process_plan_map); 
WHERE 
  SIZEOF(ppp<-items{applied_identification_assignment |  
                    role.name = 'version'}) > 0; 
SELECT 
  pp.version_id := ppp<-items{applied_identification_assignment |  
                              role.name = 'version'}[1].assigned_id; 
END_MAP; 
 
MAP process_plan_relationship_map AS 
  ppr : process_plan_relationship; 
FROM 
  arel : action_relationship; 
WHERE 
  wr1: 'AUTOMOTIVE_DESIGN.PROCESS_PLAN' IN TYPEOF(arel.related_action); 
  wr2: 'AUTOMOTIVE_DESIGN.PROCESS_PLAN' IN TYPEOF(arel.relating_action); 
SELECT 
  ppr.related := process_plan_map(arel.related_action); 
  ppr.relating := process_plan_map(arel.relating_action); 
  ppr.relation_type := arel.name; 
  ppr.description := arel.description; 
END_MAP; 
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2.4.11.2. Process_operation_definition 

A target instance of process_operation_definition is created out of a source instance of type 
process_operation. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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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.name; 
  pod.name := po.purpose; 
  pod.process_type := po.consequence; 
  pod.version_id := po<-items{applied_identification_assignment | 
                              role.name = 'version'}[1].assigned_id; 
END_MAP; 

2.4.11.3. 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’. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP process_operation_occurrence_map AS 
  poo : process_operation_occurrence; 
FROM 
  arel : action_relationship; 
SELECT 
  poo.id := arel.related_action.id; 
  poo.operation_definition :=  
   process_operation_definition_map(arel.related_action.choosen_method[1]); 
  poo.plan := process_plan_map(arel.relating_action); 
  poo.is_defined_in :=  
    cartesian_coordinate_space_map(arel.related_action 
      <-definition{action_property} 
      ::representation{representation |  
                       name = 'reference system'}::context_of_items[1]); 
END_MAP; 

2.4.11.4. 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. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP process_operation_occurrence_relationship_map AS 
  por : process_operation_occurrence_relationship; 
FROM 
  arel : action_relationship; 
WHERE 
  wr1: SIZEOF(arel.relating_action<-related_action{action_relationship |  
              name = 'process operation occurrence'}) > 0; 
  wr2: SIZEOF(arel.related_action<-related_action{action_relationship |  
              name = 'process operation occurrence'}) > 0; 
SELECT 
  por.cycle_time :=  
  por.description := arel.description; 
  por.relation_type := arel.name; 
  por.related := process_operation_occurrence_map(arel.related_action); 
  por.relating := process_operation_occurrence_map(arel.relating_action); 
  por.cycle_time :=  
    arel<-items{applied_time_interval_assignment | role.name='cycle time'} 
        ::assigned_time_interval{time_interval_with_bounds | 
                                 primary_bound.name = 'start of interval'} 
        ::duration.value_component; 
  por.waiting_time :=  
    property_value_map(arel<-definition{action_property} 
                           <-property{action_property_representation} 
                          ::representation{representation} 
                          ::items[1]); 
END_MAP; 

2.4.11.5. Process_property_association 

A target instance of process_property_association is created out of a source instance of type 
action_property or resource_property. 
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Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP process_property_association_map AS 
  ppa : process_property_association; 
PARTITION p_ap; 
FROM 
  ap : action_property; 
SELECT 
  ppa.describing_property_value :=  
    property_value_representation_map( 
      ap<-property{action_property_representation} 
        ::representation[1]); 
  ppa.described_element := process_property_select_map(ppa.definition); 
  ppa.validity_context :=  
    IF SIZEOF(ap<-items{applied_organization_assignment |  
                         name = 'validity context'}) > 0 THEN 
      organization_map(ap<-items{applied_organization_assignment |  
                                  name = 'validity context'} 
                          ::assigned_organization[1]) ; 
   ELSE 
     IF SIZEOF(ap<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_class}) > 0 
     THEN 
       product_class_map(ap<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_class}[1]); 
     ELSE 
       product_identification_map(ap<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_identification}[1]); 
     END_IF; 
   END_IF; 
PARTITION p_res; 
FROM 
  rp : resource_property; 
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SELECT 
  ppa.describing_property_value :=  
    property_value_representation_map( 
      rp<-property{resource_property_representation} 
        ::representation[1]); 
  ppa.described_element := process_property_select_map(ppa.definition); 
  ppa.validity_context :=  
    IF SIZEOF(rp<-items{applied_organization_assignment |  
                         name = 'validity context'}) > 0 THEN 
      organization_map(rp<-items{applied_organization_assignment |  
                                  name = 'validity context'} 
                          ::assigned_organization[1]) ; 
   ELSE 
     IF SIZEOF(rp<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_class}) > 0 
     THEN 
       product_class_map(rp<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_class}[1]); 
     ELSE 
       product_identification_map(rp<-related_property_definition 
                    {property_definition_relationship |  
                     name = 'validity context'}  
                  ::relating_property_definition{property_definition | 
                     name = 'context definition'} 
                  ::definition{product_identification}[1]); 
     END_IF; 
   END_IF; 
END_MAP; 

2.4.11.6. Process_operation_resource_assignment 

A target instance of process_operation_resource_assignment is created out of a source in-
stance of type requirement_for_action_resource. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP process_operation_resouce_assignment_map AS 
  pora : process_operation_resource_assignment; 
FROM 
  rfar : requirement_for_action_resource; 
SELECT 
  pora.reason := rfar.description; 
  pora.reference_tool := rfar.name = 'reference tool'; 
  pora.operation :=  
    product_operation_occurrence_map(rfar.operations{action} 
      <-related_action{action_relationship | 
                       name = 'process operation occurrence'}[1]); 
END_MAP; 

2.4.11.7. 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. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP process_operation_input_or_output_map AS 
  poio : process_operation_input_or_output; 
FROM 
  ppa : process_product_association; 
SELECT 
  poio.description := ppa.description; 
  poio.role := ppa.name; 
  poio.concerned_shape := FOR EACH sasp IN ppa.process 
                            <-process{process_property_association | 
                                      name = 'concerned shape aspect'} 
                            ::property_or_shape{shape_aspect}; 
                            RETURN (shape_element_map(saps)); 
  poio.element :=  
    process_operation_input_or_output_select_map(ppa.defined_product); 
END_MAP; 

2.4.11.8. Descriptive_specification 

A target instance of descriptive_specification is created out of a source instance of type de-
scriptive_representation_item. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 

DESCRIPTIVE_SPECIFICATION

#1

DESCRIPTIVE_REPRESENTATION_

ITEM #1

 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 160 of 550 

EXPRESS-X Mapping Specification: 
DEPENDENT_MAP descriptive_specification_map AS 
  desp : descriptive_specification; 
FROM 
  deri : descriptive_representation_item; 
SELECT 
  desp.description := deri.description; 
  desp.id := deri.name; 
END_DEPENDENT_MAP; 

2.4.12. Multi-Language support 

2.4.12.1. Language 

A target instance of type Language is created out of a source instance of type Language. 

Instance Diagrams: 
AIM (PDM SCHEMA, AP214) PIM equivalence model 
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EXPRESS-X Mapping Specification: 
MAP language_map AS 
  t_lan : language; 
FROM 
  s_lan : language; 
SELECT 
  t_lan.country_code := s_lan.description; 
  t_lan.language_code := s_lan.name; 
END_MAP; 

2.4.12.2. 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: 
MAP string_with_language_map AS 
  sl : string_with_language; 
FROM 
  ala : attribute_language_assignment; 
SELECT 
  sl.contents := ala.attribute_value; 
  sl.language_specification := language_map(ala.assigned_class); 
END_MAP; 

2.4.12.3. 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_language_map AS 
  mls : multi_language_string; 
FROM 
  mla : multi_language_attribute_assignment; 
SELECT 
  mla.primary_language_dependent_string := string_with_language_map(mla); 
  mla.additional_language_dependent_string := 
    FOR EACH it IN mla<-items{multi_language_attribute_assignment | 
                              role.name = 'alternate language'}; 
      RETURN (string_with_language_map(it)); 
END_MAP; 
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2.5. PIM Equivalence Model 

In this section the EXPRESS platform independent equivalence model is defined. This EX-
PRESS model is produced by the EXPRESS-X mapping specification described in section 
2.4 and is equivalent to the ARM of the relevant subset of ISO10303 AP214 [8]. It is listed 
here with no further explanation. For a documentation see the explanation to the correspond-
ing UML elements in section 2.7. 

2.5.1. Part Identification 
 ENTITY application_context; 
  description : OPTIONAL string_select; 
  application_domain : STRING; 
  life_cycle_stage : STRING; 
 END_ENTITY; 
 
 ENTITY item; 
  id : STRING; 
  name : string_select; 
  description : OPTIONAL string_select; 
  INVERSE 
   associated_version : SET[1:?] OF item_version FOR associated_item; 
   item_classification : SET[1:?] OF specific_item_classification FOR asso-
ciated_item; 
 END_ENTITY; 
 
 ENTITY item_definition_relationship 
  ABSTRACT SUPERTYPE OF ( 
ONEOF(replaced_definition_relationship,geometrical_relationship,tool_part_r
elationship,make_from_relationship,general_item_definition_relationship) ); 
  relating : design_discipline_item_definition; 
  related : design_discipline_item_definition; 
 END_ENTITY; 
 
 ENTITY item_version; 
  id : STRING; 
  associated_item : item; 
  description : OPTIONAL string_select; 
 INVERSE 
  associated_product : SET [0:1] OF product_design FOR design; 
 END_ENTITY; 
 
 ENTITY item_version_relationship; 
  relating : item_version; 
  related : item_version; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 

2.5.2. Part Structure 
 ENTITY assembly_component_relationship 
  SUPERTYPE OF (next_higher_assembly) 
  SUBTYPE OF (item_definition_instance_relationship); 
  SELF\item_definition_instance_relationship.relating : assem-
bly_definition; 
  placement : OPTIONAL transformation_select; 
 END_ENTITY; 
 
 ENTITY assembly_definition 
  SUBTYPE OF (design_discipline_item_definition); 
  assembly_type : OPTIONAL STRING; 
 END_ENTITY; 
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 ENTITY collected_item_association 
  SUBTYPE OF (item_definition_instance_relationship); 
  SELF\item_definition_instance_relationship.relating : collec-
tion_definition; 
 END_ENTITY; 
 
 ENTITY collection_definition 
  SUBTYPE OF (design_discipline_item_definition); 
  purpose : OPTIONAL string_select; 
 INVERSE 
  collected_items : SET [2:?] OF collected_item_association FOR relating; 
 END_ENTITY; 
 
 ENTITY design_discipline_item_definition; 
  name : OPTIONAL string_select; 
  id : STRING; 
  associated_item_version : item_version; 
  additional_context : SET[0:?] OF application_context; 
  initial_context : application_context; 
 END_ENTITY; 
 
ENTITY general_item_definition_instance_relationship 
  SUBTYPE OF (item_definition_instance_relationship); 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY general_item_definition_relationship 
  SUBTYPE OF (item_definition_relationship); 
  relation_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY general_item_instance_relationship 
  SUBTYPE OF (item_instance_relationship); 
  relation_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY item_definition_instance_relationship 
  ABSTRACT SUPERTYPE OF ( 
ONEOF(collected_item_association,assembly_component_relationship,general_it
em_definition_instance_relationship)); 
  related : item_instance; 
  relating : design_discipline_item_definition; 
 END_ENTITY; 
 
 ENTITY item_instance 
  ABSTRACT SUPERTYPE OF 
(ONEOF(single_instance,quantified_instance,selected_instance,specified_inst
ance)); 
  description : OPTIONAL string_select; 
  definition : instance_definition_select; 
  id : STRING; 
 END_ENTITY; 
 
 ENTITY item_instance_relationship 
  ABSTRACT SUPERTYPE OF ( 
ONEOF(replaced_usage_relationship,general_item_instance_relationship) ); 
  relating : item_instance; 
  related : item_instance; 
 END_ENTITY; 
 
 ENTITY make_from_relationship 
  SUBTYPE OF (item_definition_relationship); 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY next_higher_assembly 
  SUBTYPE OF (assembly_component_relationship); 
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 END_ENTITY; 
 
 ENTITY physical_assembly_relationship; 
  physical_component : physical_instance; 
  physical_assembly : physical_instance; 
  is_realization_of : item_instance; 
 END_ENTITY; 
 
 ENTITY quantified_instance 
  SUBTYPE OF (item_instance); 
  quantity : numerical_value; 
 END_ENTITY; 
 
 ENTITY replaced_definition_relationship 
  SUBTYPE OF (item_definition_relationship); 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY replaced_usage_relationship 
  SUBTYPE OF (item_instance_relationship); 
  usage_context : instance_usage_context_select; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY selected_instance 
  SUBTYPE OF (item_instance); 
  selection_control : STRING; 
  selected_quantity : value_with_unit; 
 END_ENTITY; 
 
 ENTITY single_instance 
  SUBTYPE OF (item_instance); 
 END_ENTITY; 
 
 ENTITY specified_instance 
  SUBTYPE OF (item_instance); 
  upper_usage : item_instance; 
  related_instance : item_instance; 
  assembly_context : assembly_definition; 
 END_ENTITY; 
 
 ENTITY tool_part_relationship 
  SUBTYPE OF (item_definition_relationship); 
  placement : OPTIONAL transformation_select; 
  used_technology_description : OPTIONAL string_select; 
 END_ENTITY; 
 
 TYPE instance_definition_select = SELECT ( 
   design_discipline_item_definition, 
   product_identification 
  ); 
 END_TYPE; 
  
 TYPE instance_usage_context_select = SELECT ( 
   product_structure_relationship, 
   item_definition_instance_relationship, 
   process_operation_input_or_output 
  ); 
 END_TYPE; 
 
 TYPE item_information_select = SELECT ( 
   design_discipline_item_definition, 
   item_instance, 
   physical_instance, 
   product_component 
  ); 
 END_TYPE; 
 
 TYPE product_constituent_select = SELECT ( 
   item_instance, 
   product_component, 
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   product_function 
  ); 
 END_TYPE; 

2.5.3. Document and File Management 
 ENTITY digital_document 
  SUBTYPE OF (document_representation); 
  file : SET[0:?] OF digital_file; 
 END_ENTITY; 
 
 ENTITY digital_file 
  SUBTYPE OF (document_file); 
 INVERSE 
  associated_model_space : SET [0:1] OF external_model FOR is_defined_as; 
 END_ENTITY; 
 
 ENTITY document; 
  description : OPTIONAL string_select; 
  name : string_select; 
  document_id : STRING; 
  INVERSE 
   associated_version : SET[1:?] OF document_version FOR associ-
ated_document; 
 END_ENTITY; 
 
 ENTITY document_assignment; 
  assigned_document : assigned_document_select; 
  is_assigned_to : documented_element_select; 
  role : STRING; 
 END_ENTITY; 
 
 ENTITY document_content_property; 
  detail_level : OPTIONAL STRING; 
  geometry_type : OPTIONAL STRING; 
  real_world_scale : OPTIONAL numerical_value; 
  languages : SET[0:?] OF language; 
 END_ENTITY; 
 
 ENTITY document_creation_property; 
  creating_system : STRING; 
  operating_system : OPTIONAL STRING; 
  creating_interface : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY document_file 
  ABSTRACT SUPERTYPE OF (ONEOF(digital_file,hardcopy)); 
  file_id : STRING; 
  version_id : OPTIONAL STRING; 
  document_file_type : OPTIONAL document_type_property; 
  external_id_and_location : SET[0:?] OF external_file_id_and_location; 
  size : OPTIONAL document_size_property; 
  file_format : OPTIONAL document_format_property; 
  content : OPTIONAL document_content_property; 
  creation : OPTIONAL document_creation_property; 
 END_ENTITY; 
 
 ENTITY document_format_property; 
  data_format : OPTIONAL STRING; 
  character_code : OPTIONAL STRING; 
  size_format : OPTIONAL rectangular_size; 
 END_ENTITY; 
 
 ENTITY document_location_property; 
  location_name : STRING; 
 END_ENTITY; 
 
 ENTITY document_representation 
  ABSTRACT SUPERTYPE OF (ONEOF(physical_representation,digital_document)); 
  description : OPTIONAL string_select; 
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  id : STRING; 
  associated_document_version : document_version; 
  creation : OPTIONAL document_creation_property; 
  common_location : SET[0:?] OF document_location_property; 
  representation_format : OPTIONAL document_format_property; 
  size : OPTIONAL document_size_property; 
  content : OPTIONAL document_content_property; 
 END_ENTITY; 
 
 ENTITY document_size_property; 
  file_size : OPTIONAL value_with_unit; 
  page_count : OPTIONAL value_with_unit; 
 END_ENTITY; 
 
 ENTITY document_structure; 
  relating : document_representation; 
  related : document_representation; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY document_type_property; 
  document_type_name : STRING; 
  used_classification_system : OPTIONAL classification_system; 
 END_ENTITY; 
 
 ENTITY document_version; 
  associated_document : document; 
  id : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY document_version_relationship; 
  description : OPTIONAL string_select; 
  relating : document_version; 
  related : document_version; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY external_file_id_and_location; 
  location : document_location_property; 
  external_id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY hardcopy 
  SUBTYPE OF (document_file); 
 END_ENTITY; 
 
 ENTITY physical_document 
  SUBTYPE OF (physical_representation); 
  component : SET [0:?] OF hardcopy; 
 END_ENTITY; 
 
 ENTITY physical_representation 
  ABSTRACT SUPERTYPE OF (physical_document) 
  SUBTYPE OF (document_representation); 
 END_ENTITY; 
 
 ENTITY named_size 
  SUBTYPE OF (rectangular_size); 
  referenced_standard : OPTIONAL classification_system; 
  size : STRING; 
 END_ENTITY; 
 
 ENTITY rectangular_size; 
  density : OPTIONAL value_with_unit; 
  width : value_with_unit; 
  height : value_with_unit; 
 END_ENTITY; 
 
 TYPE assigned_document_select = SELECT ( 
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   document, 
   document_version, 
   document_file, 
   document_representation 
  ); 
 END_TYPE; 
 
 TYPE documented_element_select = SELECT ( 
   material, 
   activity, 
   approval, 
   change, 
   item_instance, 
   design_constraint, 
   design_discipline_item_definition, 
   descriptive_specification, 
   general_classification, 
   classification_attribute, 
   classification_system, 
   activity_method, 
   item_shape, 
   item_definition_instance_relationship, 
   item_instance_relationship, 
   item_definition_relationship, 
   complex_product, 
   physical_assembly_relationship, 
   physical_instance, 
   physical_instance_test_result, 
   process_plan, 
   process_operation_occurrence, 
   product_identification, 
   product_class, 
   product_structure_relationship, 
   project, 
   property, 
   class_structure_relationship, 
   item, 
   activity_element, 
   item_version, 
   person, 
   documented_element_sub_select, 
   organization 
  ); 
 END_TYPE; 
 
 TYPE documented_element_sub_select = SELECT ( 
   specification_category, 
   work_request, 
   work_order, 
   shape_element, 
   shape_element_relationship, 
   specific_item_classification, 
   specification 
  ); 
 END_TYPE; 

2.5.4. Shape Definition and Transformation 
 ENTITY accuracy; 
  accuracy_value : REAL; 
  accuracy_type : STRING; 
  is_defined_for : SET [1:?] OF accuracy_select; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY axis2_placement_3d; 
  location : cartesian_point; 
  axis : OPTIONAL direction; 
  ref_direction : OPTIONAL direction; 
 END_ENTITY; 
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 ENTITY cartesian_coordinate_space 
  ABSTRACT SUPERTYPE OF ( 
ONEOF(cartesian_coordinate_space_2d,cartesian_coordinate_space_3d) ); 
  unit_of_values : OPTIONAL SET[2:?] OF unit; 
 END_ENTITY; 
 
 ENTITY cartesian_coordinate_space_2d 
  SUBTYPE OF (cartesian_coordinate_space); 
 END_ENTITY; 
 
 ENTITY cartesian_coordinate_space_3d 
  SUBTYPE OF (cartesian_coordinate_space); 
 END_ENTITY; 
 
 ENTITY cartesian_point; 
  coordinates : LIST[3:3] OF REAL; 
 END_ENTITY; 
 
 ENTITY direction; 
  direction_ratios : LIST[3:3] OF REAL; 
 END_ENTITY; 
 
 ENTITY explicit_transformation_3d 
  SUBTYPE OF (transformation_3d); 
  local_origin : cartesian_point; 
  axis1 : OPTIONAL direction; 
  axis2 : OPTIONAL direction; 
  axis3 : OPTIONAL direction; 
 END_ENTITY; 
 
 ENTITY external_geometric_model 
  SUBTYPE OF (external_model); 
  model_extent : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY external_model 
  ABSTRACT SUPERTYPE OF ( ONEOF(external_picture,external_geometric_model) 
); 
  is_defined_as : digital_file; 
  is_defined_in : cartesian_coordinate_space; 
  description : OPTIONAL string_select; 
  model_id : STRING; 
 END_ENTITY; 
 
 ENTITY external_picture 
  SUBTYPE OF (external_model); 
  SELF\external_model.is_defined_in : cartesian_coordinate_space_2d; 
 END_ENTITY; 
 
 ENTITY geometric_model; 
  is_defined_in : cartesian_coordinate_space; 
  model_id : STRING; 
  description : OPTIONAL string_select; 
  model_extent : OPTIONAL NUMBER; 
 END_ENTITY; 
 
 ENTITY geometric_model_relationship; 
  relating : geometric_or_external_model_select; 
  related : geometric_or_external_model_select; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY geometric_model_relationship_with_transformation 
  SUBTYPE OF (geometric_model_relationship); 
  model_placement : transformation; 
 END_ENTITY; 
 
 ENTITY geometrical_relationship 
  SUBTYPE OF (item_definition_relationship); 
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  description : OPTIONAL string_select; 
  definition_placement : transformation_select; 
 END_ENTITY; 
 
 ENTITY implicit_transformation_3d 
  SUBTYPE OF (transformation_3d); 
  transformation_origin : axis2_placement_3d; 
  transformation_target : transformation_target_select; 
 END_ENTITY; 
 
 ENTITY item_shape; 
  described_object : item_information_select; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY material; 
  material_name : STRING; 
  described_element : SET[1:?] OF item_property_select; 
 END_ENTITY; 
 
 ENTITY shape_description_association; 
  is_defining_shape_for : shape_information_select; 
  role : STRING; 
  defining_geometry : shape_definition_select; 
 END_ENTITY; 
 
 ENTITY shape_element; 
  description : OPTIONAL string_select; 
  composition : item_shape; 
  element_name : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY shape_element_relationship; 
  relating : shape_element; 
  related : shape_element; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY transformation 
  ABSTRACT SUPERTYPE OF (transformation_3d); 
 END_ENTITY; 
 
 ENTITY transformation_3d 
  SUBTYPE OF (transformation); 
 END_ENTITY; 
 
 TYPE accuracy_select = SELECT ( 
   geometric_model, 
   external_geometric_model 
  ); 
 END_TYPE; 
 
 TYPE geometric_or_external_model_select = SELECT ( 
   external_model, 
   geometric_model 
  ); 
 END_TYPE; 
 
 TYPE shape_definition_select = SELECT ( 
   external_geometric_model, 
   geometric_model 
  ); 
 END_TYPE; 
 
 TYPE shaped_element_select = SELECT ( 
   shape_element, 
   item_shape 
  ); 
 END_TYPE; 
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 TYPE shape_information_select = SELECT ( 
   shape_element_relationship, 
   shaped_element_select 
  ); 
 END_TYPE; 
 
 TYPE transformation_select = SELECT ( 
   geometric_model_relationship_with_transformation 
  ); 
 END_TYPE; 
 
 TYPE transformation_target_select = SELECT ( 
   axis2_placement_3d, 
   explicit_transformation_3d 
  ); 
 END_TYPE; 

2.5.5. Classification 
 ENTITY classification_association; 
  associated_classification : general_classification; 
  role : OPTIONAL STRING; 
  definitional : OPTIONAL BOOLEAN; 
  classified_element : classified_element_select; 
 END_ENTITY; 
 
 ENTITY classification_attribute; 
  id : STRING; 
  name : OPTIONAL string_select; 
  description : OPTIONAL string_select; 
  allowed_value : SET [0:?] OF property_value_representation; 
  attribute_definition : property; 
  associated_classification : general_classification; 
 END_ENTITY; 
 
 ENTITY classification_system; 
  description : OPTIONAL string_select; 
  id : STRING; 
 INVERSE 
  allowed_classification : SET [0:?] OF general_classification FOR 
used_classification_system; 
 END_ENTITY; 
 
 ENTITY external_library_reference; 
  external_id : STRING; 
  library_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY general_classification;  
  classification_source : OPTIONAL class_source_select; 
  used_classification_system : OPTIONAL classification_system; 
  description : OPTIONAL string_select; 
  id : STRING; 
  version_id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY general_classification_hierarchy; 
  super_classification : general_classification; 
  sub_classification : general_classification; 
 END_ENTITY; 
 
 ENTITY specific_document_classification; 
  associated_document : SET [1:?] OF document; 
  description : OPTIONAL string_select; 
  classification_name : STRING; 
 END_ENTITY; 
 
 ENTITY specific_document_classification_hierarchy; 
  super_classification : specific_document_classification; 
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  sub_classification : specific_document_classification; 
 END_ENTITY; 
 
 ENTITY specific_item_classification; 
  associated_item : SET[1:?] OF item; 
  classification_name : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY specific_item_classification_hierarchy; 
  super_classification : specific_item_classification; 
  sub_classification : specific_item_classification; 
 END_ENTITY; 
 
 TYPE class_source_select = SELECT ( 
   external_library_reference 
  ); 
 END_TYPE; 
 
 TYPE classified_element_select = SELECT ( 
   design_constraint, 
   item, 
   approval_status, 
   product_class, 
   document, 
   document_representation, 
   project, 
   activity_method, 
   property, 
   material, 
   product_identification, 
   complex_product, 
   activity, 
   item_version, 
   property_value_association, 
   item_instance, 
   design_discipline_item_definition, 
   document_version, 
   shape_element, 
   specification_category, 
   work_order, 
   work_request, 
   process_plan, 
   process_operation_definition, 
   process_operation_occurrence, 
   document_file 
  ); 
 END_TYPE; 

2.5.6. Properties 
 ENTITY cost_property 
  SUBTYPE OF (property); 
 END_ENTITY; 
 
 ENTITY data_environment; 
  environment_name : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY duration_property 
  SUBTYPE OF (property); 
 END_ENTITY; 
 
 ENTITY general_property 
  SUBTYPE OF (property); 
  property_type : STRING; 
 END_ENTITY; 
 
 ENTITY item_property_association 
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  SUBTYPE OF (property_value_association); 
  definitional : OPTIONAL BOOLEAN; 
  described_element : item_property_select; 
 END_ENTITY; 
 
 ENTITY mass_property 
  SUBTYPE OF (property); 
 END_ENTITY; 
 
 ENTITY material_property 
  SUBTYPE OF (property); 
  property_name : STRING; 
 END_ENTITY; 
 
 ENTITY material_property_association; 
  described_material : material; 
  associated_property_value : material_property_value_representation; 
  definitional : OPTIONAL BOOLEAN; 
 END_ENTITY; 
 
 ENTITY material_property_value_representation 
  SUBTYPE OF (property_value_representation); 
  environment_condition : data_environment; 
  SELF\property_value_representation.definition : material_property; 
 END_ENTITY; 
 
 ENTITY numerical_value 
  SUBTYPE OF (value_with_unit); 
  value_component : NUMBER; 
 END_ENTITY; 
 
 ENTITY property 
  ABSTRACT SUPERTYPE OF 
(ONEOF(cost_property,quality_property,duration_property,material_property,g
eneral_property,recyclability_property,mass_property)); 
  allowed_unit : SET[0:?] OF unit; 
  property_source : OPTIONAL property_source_select; 
  description : OPTIONAL string_select; 
  id : STRING; 
  version_id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY property_value 
  ABSTRACT SUPERTYPE OF (ONEOF(value_list,value_with_unit,string_value)); 
  value_name : STRING; 
 END_ENTITY; 
 
 ENTITY property_value_association 
  ABSTRACT SUPERTYPE OF ( 
ONEOF(item_property_association,process_property_association) ); 
  validity_context : OPTIONAL validity_context_select; 
  description : OPTIONAL string_select; 
  describing_property_value : property_value_representation; 
 END_ENTITY; 
 
 ENTITY property_value_representation; 
  specified_value : property_value; 
  value_determination : OPTIONAL STRING; 
  global_unit : OPTIONAL unit; 
  qualifier : OPTIONAL STRING; 
  definition : property; 
 END_ENTITY; 
 
 ENTITY quality_property 
  SUBTYPE OF (property); 
 END_ENTITY; 
 
 ENTITY recyclability_property 
  SUBTYPE OF (property); 
 END_ENTITY; 
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 ENTITY simple_property_value 
  ABSTRACT SUPERTYPE OF (ONEOF(simple_string_value)); 
  described_element : simple_property_select; 
  value_name : STRING; 
  value_type : STRING; 
 END_ENTITY; 
 
 ENTITY simple_string_value 
  SUBTYPE OF (simple_property_value); 
  value_specification : string_select; 
 END_ENTITY; 
 
 ENTITY string_value 
  SUBTYPE OF (property_value); 
  value_specification : string_select; 
 END_ENTITY; 
 
 ENTITY unit; 
  unit_name : STRING; 
 END_ENTITY; 
 
 ENTITY value_limit 
  SUBTYPE OF (value_with_unit); 
  limit_qualifier : STRING; 
  limit : NUMBER; 
 END_ENTITY; 
 
 ENTITY value_list 
  SUBTYPE OF (property_value); 
  values : LIST[1:?] OF property_value; 
 END_ENTITY; 
 
 ENTITY value_range 
  SUBTYPE OF (value_with_unit); 
  upper_limit : NUMBER; 
  lower_limit : NUMBER; 
 END_ENTITY; 
 
 ENTITY value_with_unit 
  ABSTRACT SUPERTYPE OF (  ONEOF(numerical_value,value_range,value_limit) ) 
  SUBTYPE OF (property_value); 
  unit_component : OPTIONAL unit; 
  significant_digits : OPTIONAL INTEGER; 
 END_ENTITY; 
 
 TYPE item_property_select = SELECT ( 
   product_class, 
   design_constraint, 
   item_instance, 
   design_discipline_item_definition, 
   product_structure_relationship, 
   item_definition_relationship, 
   item_definition_instance_relationship, 
   item_instance_relationship, 
   item_shape, 
   shape_element, 
   shape_element_relationship, 
   complex_product, 
   document_file, 
   document_representation, 
   product_identification, 
   physical_instance 
  ); 
 END_TYPE; 
 
 TYPE property_source_select = SELECT ( 
   external_library_reference 
  ); 
 END_TYPE; 
 
 TYPE simple_property_select = SELECT ( 
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   item_property_select, 
   process_property_select 
  ); 
 END_TYPE; 
 
 TYPE validity_context_select = SELECT ( 
   organization, 
   product_identification, 
   product_class 
  ); 
 END_TYPE; 

2.5.7. Alias Identification 
 ENTITY alias_identification; 
  alias_id : STRING; 
  alias_version_id : OPTIONAL STRING; 
  is_applied_to : alias_select; 
  alias_scope : OPTIONAL organization; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 TYPE alias_select = SELECT ( 
   organization, 
   product_class, 
   approval_status, 
   item, 
   document, 
   document_version, 
   specification, 
   item_version, 
   item_instance, 
   specification_category, 
   document_representation, 
   document_type_property, 
   physical_instance, 
   geometric_model, 
   general_classification, 
   complex_product, 
   classification_system, 
   property, 
   classification_attribute, 
   design_discipline_item_definition 
  ); 
 END_TYPE; 

2.5.8. Authorization 
 ENTITY address; 
  internal_location : OPTIONAL STRING; 
  street_number : OPTIONAL STRING; 
  street : OPTIONAL STRING; 
  postal_box : OPTIONAL STRING; 
  town : OPTIONAL STRING; 
  region : OPTIONAL STRING; 
  postal_code : OPTIONAL STRING; 
  country : OPTIONAL STRING; 
  facsimile_number : OPTIONAL STRING; 
  telephone_number : OPTIONAL STRING; 
  electronic_mail_address : OPTIONAL STRING; 
  telex_number : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY approval; 
  status : approval_status; 
  is_applied_to : SET[1:?] OF approval_element_select; 
  is_approved_by : SET[0:?] OF date_and_person_organization; 
  planned_date : OPTIONAL date_time; 
  actual_date : OPTIONAL date_time; 
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  scope : SET[0:?] OF organization; 
  level : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY approval_relationship; 
  relating : approval; 
  related : approval; 
  relation_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY approval_status; 
  status_name : STRING; 
  used_classification_system : OPTIONAL classification_system; 
 END_ENTITY; 
 
 ENTITY date_and_person_assignment; 
  is_applied_to : SET [1:?] OF 
date_time_person_organization_element_select; 
  assigned_date_and_person : date_and_person_organization; 
  role : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY date_and_person_organization; 
  person_or_organization : person_organization_select; 
  actual_date : date_time; 
 END_ENTITY; 
 
 ENTITY date_time; 
  time : OPTIONAL STRING; 
  date : STRING; 
 END_ENTITY; 
 
 ENTITY date_time_assignment; 
  assigned_date_time : date_time; 
  role : STRING; 
  is_applied_to : SET[1:?] OF date_time_person_organization_element_select; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY duration; 
  time : STRING; 
  time_unit : STRING; 
 END_ENTITY; 
 
 ENTITY event_reference; 
  offset : OPTIONAL duration; 
  event_context : OPTIONAL general_organizational_data_select; 
  event_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY organization; 
  organization_name : STRING; 
  visitor_address : OPTIONAL address; 
  organization_type : OPTIONAL STRING; 
  id : STRING; 
  delivery_address : OPTIONAL address; 
  postal_address : OPTIONAL address; 
 END_ENTITY; 
 
 ENTITY person; 
  person_name : STRING; 
  preferred_business_address : OPTIONAL address; 
  INVERSE 
   associated_organization : SET[1:?] OF person_in_organization FOR associ-
ated_person; 
 END_ENTITY; 
 
 ENTITY person_in_organization; 
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  associated_person : person; 
  associated_organization : organization; 
  role : STRING; 
  location : OPTIONAL address; 
  id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY person_organization_assignment; 
  is_applied_to : SET[1:?] OF date_time_person_organization_element_select; 
  assigned_person_organization : person_organization_select; 
  role : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 TYPE approval_element_select = SELECT ( 
   document, 
   document_version, 
   document_representation, 
   geometric_model, 
   activity_method_assignment, 
   design_constraint, 
   specification_category, 
   class_category_association, 
   class_specification_association, 
   class_condition_association, 
   specification_expression, 
   specification_inclusion, 
   product_class, 
   physical_instance_test_result, 
   document_file, 
   class_inclusion_association, 
   specification, 
   configuration, 
   material, 
   activity, 
   activity_element, 
   process_plan, 
   work_order, 
   project, 
   work_request, 
   physical_assembly_relationship, 
   design_discipline_item_definition, 
   physical_instance, 
   product_structure_relationship, 
   manufacturing_configuration, 
   complex_product, 
   property_value_association, 
   item_version, 
   property, 
   class_structure_relationship, 
   item_definition_instance_relationship, 
   item_definition_relationship, 
   item_instance, 
   item_instance_relationship, 
   general_classification, 
   classification_association, 
   classification_system 
  ); 
 END_TYPE; 
 
 TYPE date_time_person_organization_element_select = SELECT ( 
   event_reference, 
   general_organizational_data_select 
  ); 
 END_TYPE; 
 
 TYPE event_or_date_select = SELECT ( 
   event_reference, 
   date_time 
  ); 
 END_TYPE; 
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 TYPE general_organizational_data_select = SELECT ( 
   product_identification, 
   design_discipline_item_definition, 
   class_category_association, 
   class_specification_association, 
   class_condition_association, 
   class_inclusion_association, 
   design_constraint, 
   product_class, 
   activity, 
   activity_element, 
   document, 
   document_version, 
   configuration, 
   process_plan, 
   classification_system, 
   classification_association, 
   document_representation, 
   document_file, 
   process_operation_occurrence, 
   material, 
   physical_instance, 
   physical_assembly_relationship, 
   physical_instance_test_result, 
   product_structure_relationship, 
   manufacturing_configuration, 
   complex_product, 
   activity_method_assignment, 
   approval_status, 
   class_structure_relationship, 
   complex_product_relationship, 
   general_classification, 
   geometric_model, 
   item, 
   item_definition_instance_relationship, 
   item_definition_relationship, 
   item_instance, 
   item_instance_relationship, 
   item_version, 
   item_version_relationship, 
   process_operation_definition, 
   process_operation_resource_assignment, 
   person_in_organization, 
   general_organizational_data_sub_select 
  ); 
 END_TYPE; 
 
 TYPE general_organizational_data_sub_select = SELECT ( 
   project, 
   property, 
   property_value_association, 
   specification_category, 
   specification, 
   specification_expression, 
   specification_inclusion, 
   work_order, 
   work_request 
  ); 
 END_TYPE; 
 
 TYPE period_or_date_select = SELECT ( 
   duration, 
   event_reference, 
   date_time 
  ); 
 END_TYPE; 
 
 TYPE person_organization_select = SELECT ( 
   person_in_organization, 
   organization 
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  ); 
 END_TYPE; 

2.5.9. Configuration Management 
 ENTITY alternative_solution 
  SUBTYPE OF (complex_product); 
  base_element : complex_product_select; 
 END_ENTITY; 
 
 ENTITY class_category_association; 
  associated_product_class : product_class; 
  mandatory : BOOLEAN; 
  associated_category : specification_category; 
 END_ENTITY; 
 
 ENTITY class_condition_association; 
  condition_type : STRING; 
  associated_product_class : product_class; 
  description : OPTIONAL string_select; 
  associated_condition : specification_expression; 
 END_ENTITY; 
 
 ENTITY class_inclusion_association; 
  associated_product_class : product_class; 
  description : OPTIONAL string_select; 
  associated_inclusion : specification_inclusion; 
 END_ENTITY; 
 
 ENTITY class_specification_association; 
  associated_product_class : product_class; 
  association_type : STRING; 
  associated_specification : specification; 
 END_ENTITY; 
 
 ENTITY class_structure_relationship; 
  related : product_function_component_select; 
  relating : product_class; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY complex_product 
  ABSTRACT SUPERTYPE OF 
(ONEOF(product_component,product_function,alternative_solution)); 
  id : STRING; 
  version_id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY complex_product_relationship; 
  relating : complex_product; 
  related : complex_product; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY component_placement; 
  placed_component : product_component; 
  placement : transformation_select; 
  reference_product_component : product_component; 
 END_ENTITY; 
 
 ENTITY configuration; 
  configured_element : configured_item_select; 
  is_solution_for : configured_specification_select; 
  configuration_type : STRING; 
  inheritance_type : STRING; 
 END_ENTITY; 
 
 ENTITY dated_configuration 
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  SUBTYPE OF (manufacturing_configuration); 
  start_date : STRING; 
  end_date : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY descriptive_specification; 
  description : string_select; 
  id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY design_constraint; 
  constraint_id : STRING; 
  name : OPTIONAL string_select; 
  description : OPTIONAL string_select; 
  is_valid_for : SET [0:?] OF product_class; 
 END_ENTITY; 
 
 ENTITY design_constraint_association; 
  is_based_on : design_constraint; 
  name : OPTIONAL string_select; 
  is_constraining : complex_product; 
 END_ENTITY; 
 
 ENTITY design_constraint_relationship; 
  related : design_constraint; 
  relating : design_constraint; 
  relation_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY design_constraint_version 
  SUBTYPE OF (design_constraint); 
  version_id : STRING; 
 END_ENTITY; 
 
 ENTITY effectivity; 
  concerned_organization : SET[0:?] OF organization; 
  description : OPTIONAL string_select; 
  id : OPTIONAL STRING; 
  version_id : OPTIONAL STRING; 
  effectivity_context : OPTIONAL STRING; 
  period : OPTIONAL duration; 
  start_definition : OPTIONAL event_or_date_select; 
  end_definition : OPTIONAL event_or_date_select; 
 END_ENTITY; 
 
 ENTITY effectivity_assignment; 
  assigned_effectivity : effectivity; 
  effective_element : effective_element_select; 
  role : STRING; 
  effectivity_indication : BOOLEAN; 
 END_ENTITY; 
 
 ENTITY final_solution 
  SUBTYPE OF (alternative_solution); 
  final_specification : SET [1:?] OF final_definition_select; 
  final_status : STRING; 
 END_ENTITY; 
 
 ENTITY instance_placement; 
  reference_product_component : product_component; 
  placed_instance : single_instance; 
  placement : transformation_select; 
 END_ENTITY; 
 
 ENTITY item_function_association; 
  associated_function : product_function; 
  associated_item : design_discipline_item_definition; 
  description : OPTIONAL string_select; 
  association_type : STRING; 
 END_ENTITY; 
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 ENTITY lot_configuration 
  SUBTYPE OF (manufacturing_configuration); 
  lot_id : STRING; 
  lot_size : STRING; 
 END_ENTITY; 
 
 ENTITY manufacturing_configuration 
  ABSTRACT SUPERTYPE OF ( 
ONEOF(serial_configuration,dated_configuration,lot_configuration) ); 
  is_solution_for : product_design; 
  configured_element : item_instance; 
  concerned_organization : SET [0:?] OF organization; 
 END_ENTITY; 
 
 ENTITY physical_instance; 
  is_realization_of : OPTIONAL physical_instance_definition_select; 
  serial_number : OPTIONAL STRING; 
  lot_id : OPTIONAL STRING; 
  description : OPTIONAL string_select; 
  inventory_number : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY physical_instance_test_result; 
  test_activity : OPTIONAL test_activity_select; 
  test_result : SET [0:?] OF property_value_representation; 
  tested_instance : physical_instance; 
  description : OPTIONAL string_select; 
  id : STRING; 
 END_ENTITY; 
 
 ENTITY product_class; 
  name : OPTIONAL string_select; 
  id : STRING; 
  description : OPTIONAL string_select; 
  level_type : OPTIONAL STRING; 
  version_id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY product_component 
  SUBTYPE OF (complex_product); 
  is_influenced_by : SET[0:?] OF class_category_association; 
  name : OPTIONAL string_select; 
  description : OPTIONAL string_select; 
  is_relevant_for : SET[0:?] OF application_context; 
  instance_required : BOOLEAN; 
 END_ENTITY; 
 
 ENTITY product_design; 
  design : item_version; 
  product : product_identification; 
 END_ENTITY; 
 
 ENTITY product_function 
  SUBTYPE OF (complex_product); 
  name : OPTIONAL string_select; 
  description : OPTIONAL string_select; 
  is_relevant_for : SET[0:?] OF application_context; 
 END_ENTITY; 
 
 ENTITY product_identification; 
  associated_product_class : product_class; 
  name : OPTIONAL string_select; 
  version_id : OPTIONAL STRING; 
  id : STRING; 
  description : OPTIONAL string_select; 
  INVERSE 
   associated_design : SET[0:1] OF product_design FOR product; 
 END_ENTITY; 
 
 ENTITY product_specification 
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  SUBTYPE OF (product_identification); 
  defining_specification : SET [1:?] OF specification; 
 END_ENTITY; 
 
 ENTITY product_structure_relationship; 
  relating : complex_product; 
  related : product_constituent_select; 
  relation_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY serial_configuration 
  SUBTYPE OF (manufacturing_configuration); 
  serial_start_number : STRING; 
  serial_end_number : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY specification; 
  id : STRING; 
  name : OPTIONAL string_select; 
  description : OPTIONAL string_select; 
  category : specification_category; 
  version_id : OPTIONAL STRING; 
  package : BOOLEAN; 
 END_ENTITY; 
 
 ENTITY specification_category; 
  implicit_exclusive_condition : BOOLEAN; 
  id : STRING; 
  description : string_select; 
 END_ENTITY; 
 
 ENTITY specification_category_hierarchy; 
  sub_category : specification_category; 
  super_category : specification_category; 
 END_ENTITY; 
 
 ENTITY specification_expression; 
  description : OPTIONAL string_select; 
  operation : STRING; 
  operand : SET [1:?] OF specification_operand_select; 
  id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY specification_inclusion; 
  if_condition : specification_operand_select; 
  included_specification : specification_operand_select; 
  description : OPTIONAL string_select; 
  id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY supplier_solution 
  SUBTYPE OF (alternative_solution); 
  supplier : organization; 
  probability_rate : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY technical_solution 
  SUBTYPE OF (alternative_solution); 
  description : string_select; 
 END_ENTITY; 
 
 TYPE complex_product_select = SELECT ( 
   alternative_solution, 
   product_component, 
   product_function 
  ); 
 END_TYPE; 
 
 TYPE configured_item_select = SELECT ( 
   process_operation_occurrence, 
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   item_instance, 
   complex_product_select, 
   process_plan 
  ); 
 END_TYPE; 
 
 TYPE configured_specification_select = SELECT ( 
   class_specification_association, 
   class_condition_association 
  ); 
 END_TYPE; 
 
 TYPE effective_element_select = SELECT ( 
   item, 
   item_version, 
   product_identification, 
   item_instance, 
   material, 
   specification, 
   specification_category, 
   specification_inclusion, 
   specification_expression, 
   product_class, 
   design_constraint, 
   class_inclusion_association, 
   class_category_association, 
   class_specification_association, 
   class_condition_association, 
   geometric_model, 
   document_file, 
   document, 
   classification_system, 
   product_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, 
   document_representation, 
   process_operation_definition, 
   process_operation_definition_relationship, 
   process_plan, 
   process_operation_occurrence, 
   process_operation_resource_assignment, 
   process_operation_occurrence_relationship 
  ); 
 END_TYPE; 
 
 TYPE final_definition_select = SELECT ( 
   physical_instance, 
   design_discipline_item_definition, 
   descriptive_specification 
  ); 
 END_TYPE; 
 
 TYPE physical_instance_definition_select = SELECT ( 
   product_identification, 
   design_discipline_item_definition 
  ); 
 END_TYPE; 
 
 TYPE product_function_component_select = SELECT ( 
   product_component, 
   product_function 
  ); 
 END_TYPE; 
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 TYPE specification_operand_select = SELECT ( 
   specification_expression, 
   specification 
  ); 
 END_TYPE; 
 
 TYPE test_activity_select = SELECT ( 
   activity, 
   process_operation_occurrence 
  ); 
 END_TYPE; 

2.5.10. Change and Work Management 
 ENTITY activity; 
  activity_type : STRING; 
  id : STRING; 
  status : OPTIONAL STRING; 
  description : OPTIONAL string_select; 
  resolved_request : SET[0:?] OF work_request; 
  concerned_organization : SET[0:?] OF organization; 
  supplying_organization : SET[0:?] OF organization; 
  requestor : OPTIONAL date_and_person_organization; 
  actual_end_date : OPTIONAL date_time; 
  planned_end_date : OPTIONAL period_or_date_select; 
  planned_start_date : OPTIONAL event_or_date_select; 
  actual_start_date : OPTIONAL date_time; 
  internal : OPTIONAL BOOLEAN; 
  chosen_method : OPTIONAL activity_method; 
  INVERSE 
   authorization : SET[0:1] OF work_order FOR is_controlling; 
   associated_project : SET[0:1] OF project FOR work_program; 
 END_ENTITY; 
 
 ENTITY activity_element; 
  element : activity_element_select; 
  associated_activity : activity; 
  role : STRING; 
 END_ENTITY; 
 
 ENTITY activity_method; 
  description : string_select; 
  consequence : OPTIONAL STRING; 
  name : string_select; 
 END_ENTITY; 
 
 ENTITY activity_method_assignment; 
  assigned_method : activity_method; 
  associated_request : work_request; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY activity_relationship; 
  related : activity; 
  relating : activity; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY element_delivery; 
  destination : organization; 
  quantity : value_with_unit; 
  deliverable_element : activity_element; 
 END_ENTITY; 
 
 ENTITY project; 
  id : STRING; 
  name : string_select; 
  description : OPTIONAL string_select; 
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  actual_start_date : OPTIONAL date_time; 
  actual_end_date : OPTIONAL date_time; 
  planned_start_date : OPTIONAL event_or_date_select; 
  is_applied_to : SET [0:?] OF project_information_select; 
  work_program : SET[0:?] OF activity; 
  planned_end_date : OPTIONAL period_or_date_select; 
 END_ENTITY; 
 
 ENTITY project_relationship; 
  related : project; 
  relating : project; 
  relation_type : STRING; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 ENTITY work_order; 
  is_controlling : SET [1:?] OF activity; 
  id : STRING; 
  version_id : OPTIONAL STRING; 
  description : OPTIONAL string_select; 
  work_order_type : STRING; 
 END_ENTITY; 
 
 ENTITY work_request; 
  id : STRING; 
  request_type : STRING; 
  status : STRING; 
  notified_person : SET[1:?] OF date_and_person_organization; 
  version_id : OPTIONAL STRING; 
  requestor : date_and_person_organization; 
  scope : SET[0:?] OF activity_element_select; 
  description : OPTIONAL string_select; 
 END_ENTITY; 
 
 TYPE activity_element_select = SELECT ( 
   property, 
   specification, 
   specification_category, 
   specification_expression, 
   specification_inclusion, 
   class_category_association, 
   class_inclusion_association, 
   class_specification_association, 
   product_class, 
   design_constraint, 
   activity_method, 
   configuration, 
   item_instance, 
   product_identification, 
   document_representation, 
   geometric_model, 
   document_file, 
   document, 
   document_version, 
   product_structure_relationship, 
   item_definition_instance_relationship, 
   item_definition_relationship, 
   item_instance_relationship, 
   complex_product, 
   process_plan, 
   property_value_association, 
   process_operation_definition, 
   design_discipline_item_definition, 
   class_condition_association, 
   class_structure_relationship, 
   item, 
   item_version, 
   manufacturing_configuration, 
   material, 
   process_operation_occurrence, 
   physical_instance, 
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   physical_assembly_relationship 
  ); 
 END_TYPE; 
 
 TYPE change_relationship_select = SELECT ( 
   item_version_relationship, 
   process_plan_relationship, 
   design_constraint_relationship, 
   shape_element_relationship, 
   replaced_definition_relationship, 
   replaced_usage_relationship, 
   complex_product_relationship, 
   process_operation_occurrence_relationship 
  ); 
 END_TYPE; 
 
 TYPE project_information_select = SELECT ( 
   item, 
   product_identification, 
   document_version, 
   product_class, 
   document, 
   physical_instance, 
   complex_product, 
   item_version 
  ); 
 END_TYPE; 

2.5.11. Process Planning 
 ENTITY process_operation_definition; 
  id : STRING; 
  name : OPTIONAL string_select; 
  process_type : STRING; 
  description : OPTIONAL string_select; 
  version_id : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY process_operation_definition_relationship; 
  relating : process_operation_definition; 
  related : process_operation_definition; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY process_operation_input_or_output; 
  role : STRING; 
  description : OPTIONAL string_select; 
  operation : process_operation_occurrence; 
  element : process_operation_input_or_output_select; 
  placement : OPTIONAL transformation; 
  concerned_shape : SET [0:?] OF shape_element; 
 END_ENTITY; 
 
 ENTITY process_operation_occurrence; 
  plan : process_plan; 
  is_defined_in : OPTIONAL cartesian_coordinate_space; 
  operation_definition : process_operation_definition; 
  id : STRING; 
 END_ENTITY; 
 
 ENTITY process_operation_occurrence_relationship; 
  related : process_operation_occurrence; 
  relation_type : STRING; 
  relating : process_operation_occurrence; 
  waiting_time : OPTIONAL property_value; 
  description : OPTIONAL string_select; 
  cycle_time : OPTIONAL duration; 
 END_ENTITY; 
 
 ENTITY process_operation_resource_assignment; 
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  reference_tool : BOOLEAN; 
  operation : process_operation_occurrence; 
  reason : OPTIONAL string_select; 
  resource_definition : resource_definition_select; 
  placement : OPTIONAL transformation; 
 END_ENTITY; 
 
 ENTITY process_plan; 
  plan_id : STRING; 
  name : OPTIONAL string_select; 
  description : OPTIONAL string_select; 
  produced_output : OPTIONAL SET[1:?] OF item_version; 
 END_ENTITY; 
 
 ENTITY process_plan_relationship; 
  relating : process_plan; 
  related : process_plan; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
 END_ENTITY; 
 
 ENTITY process_plan_version 
  SUBTYPE OF (process_plan); 
  version_id : STRING; 
 END_ENTITY; 
 
 ENTITY process_property_association 
  SUBTYPE OF (property_value_association); 
  described_element : process_property_select; 
 END_ENTITY; 
 
 ENTITY process_state 
  SUBTYPE OF (design_discipline_item_definition); 
  related_item_definition : design_discipline_item_definition; 
 END_ENTITY; 
 
 TYPE process_operation_input_or_output_select = SELECT ( 
   design_discipline_item_definition, 
   assembly_component_relationship, 
   item_instance 
  ); 
 END_TYPE; 
 
 TYPE process_property_select = SELECT ( 
   process_plan, 
   process_operation_occurrence, 
   process_operation_resource_assignment, 
   activity, 
   activity_method_assignment, 
   process_operation_definition 
  ); 
 END_TYPE; 
 
 TYPE resource_definition_select = SELECT ( 
   descriptive_specification, 
   design_discipline_item_definition, 
   item_instance, 
   physical_instance, 
   product_component 
  ); 
 END_TYPE; 

2.5.12. Multi-Language Support 
 ENTITY language; 
  language_code : STRING; 
  country_code : OPTIONAL STRING; 
 END_ENTITY; 
 
 ENTITY multi_language_string; 
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  additional_language_dependent_string : SET [0:?] OF string_with_language; 
  primary_language_dependent_string : string_with_language; 
 END_ENTITY; 
 
 ENTITY string_with_language; 
  contents : STRING; 
  language_specification : language; 
 INVERSE 
  used_by : SET [1:?] OF multi_language_string FOR pri-
mary_language_dependent_string; 
 END_ENTITY; 
 
 TYPE default_language_string = STRING; 
 END_TYPE; 
 
 TYPE string_select = SELECT ( 
   multi_language_string, 
   default_language_string 
  ); 
 END_TYPE; 

2.6. EXPRESS to XMI Mapping 

The mapping of EXPRESS to XMI is a two step process to ensure that the semantic informa-
tion is transformed from EXPRESS into UML and then partly rearranged into a more compact 
model. 

2.6.1. Standard mapping 

This mapping is based on the ISO 10303-25 [5] Technical Specification, which defines a 
mapping between EXPRESS Schema and XMI. The standardization of the Technical Speci-
fication is still in progress, therefore the Committee Draft of February 24th 2003 was consid-
ered. Some rules were adapted or added to fulfill all needed requirements. 

The mapping is applied to the PIM equivalence model described in section 2.5. The result of 
the mapping is the PLM reference model represented in UML and is serving as the informa-
tional PIM as described in section 2.7. 

To reduce the complexity of the model obtained by original ISO TS 10303-25, some of the 
rules were adapted or added. These rules are explained here. 

1) Throughout the whole Part 25, navigation in 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) Another approach to the non-unique modelling concepts in EXPRESS like SELECT is the 
mapping to interfaces which the corresponding choices implement. Each interface is named 
as the corresponding SELECT type. 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 187 of 550 

Geometric_model

model_id : String
model_extent : Double[0..1]

External_geometric_model

model_extent : String[0..1]

Accuracy_s
elect

 
Figure 2-1 UML interface modelled from EXPRESS SELECT 

 

Nested SELECT type hierarchies are flattened before mapping them to interfaces. Therefore 
all sub-SELECT types of a SELECT type are replaced by their underlying types. This is done 
recursively till a SELECT type only contains non-SELECT data types.  

If one of the sub-SELECT types is not used anymore (e.g. by an attribute of an ENTITY) it is 
not mapped into the UML model. 
Example: 

 TYPE shape_information_select = SELECT ( 
   shape_element_relationship, 
   shaped_element_select 
  ); 
 END_TYPE; 
 
 TYPE shaped_element_select = SELECT ( 
   shape_element, 
   item_shape 
  ); 
 END_TYPE; 
 

Item_shapeShape_element

element_name : String[0..1]

Shape_element_relationship

relation_type : String

shape_inform
ation_s elect

 
Figure 2-2 UML interface modelled from nested EXPRESS SELECTS 

 

The following SELECT types were flattened: 

• date_time_person_organization_element_select 
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• general_organizational_data_select 

• 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 

 

3) Optional attributes are mapped using the lower multiplicity “0” of attributes and relations in 
the UML model. 

 

4) 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 section 2.6.2: 
only influences on existing cardinalities are taken over but no inverse attribute roles). 

• OPTIONAL SET [2:?] is treated as SET [0:?]. The prohibited multiplicity of exactly 1 is 
mentioned in the description of the UML attribute. 

• Comments are not mapped. 

 

The mapping of simple data types is defined as followed: 

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, special 
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 
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adapted or added. The table summarizes all used mappings for complex modeling con-
structs. 
 

EXPRESS fragment Resulting UML Interchange Model fragment 

SCHEMA s1 • UML Model with name S1  

ENTITY e2; 
 
ENTITY e1 
 SUBTYPE OF (e2); 

• UML Class with name E2 

• UML Class with name E1 

• UML Generalization with UML Class E1 as child and 
UML Class E2 as parent  

ENTITY e2; 
 
ENTITY e1 
 ABSTRACT SUBTYPE  
 OF (e2); 

• UML Class with name E2 

• Abstract UML Class with name E1 

• UML Generalization with UML Class E1 as child and 
UML Class E2 as parent  

TYPE t1  
 = SELECT (e1,e2); 

• UML Interface with name T1  

• UML Class with name E1 which implements Inter-
face T1 

• UML Class with name E2 which implements Inter-
face T1 

TYPE t1  
 = 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 e1; 
 a1: STRING; 

• UML Class with name E1  

UML Attribute with name a1, type is the Datatype of the 
used simple type, cardinality is [1]  

ENTITY e1; 
 a1: OPTIONAL STRING; 

• UML Class with name E1  

• UML multi-valued Attribute with name a1, type is the 
Datatype of the used simple type, cardinality is [0..1] 

ENTITY e1; 
 a1: LIST [3:3]  
     OF REAL; 

• UML Class with name E1  

• UML multi-valued Attribute with name a1, type is the 
Datatype of the used simple type, cardinality is [3], is 
ordered 

ENTITY e1; 
 
ENTITY e2; 
 a1: e1; 

• UML Class with name E1  

• UML Class with name E2  

UML Association with only one specified AssociationEnd: 
Role name is a1, Role type is Class E1, cardinality is [1] 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 190 of 550 

ENTITY e1; 
 
ENTITY e2; 
 a1: OPTIONAL e1; 

• UML Class with name E1  

• UML Class with name E2  

• UML Association with only one specified Associa-
tionEnd: Role name is a1, Role type is Class E1, 
cardinality is [0..1] 

ENTITY e1; 
 
ENTITY e2; 
 a1: SET [1:?] OF e1; 

• UML Class with name E1  

• UML Class with name E2  

• UML Association with only one specified Associa-
tionEnd: Role name is a1, Role type is Class E1, 
cardinality is [1..*] 

ENTITY e1; 
 
ENTITY e2; 
 a1: OPTIONAL  
     SET [1:?] OF e1; 

• UML Class with name E1  

• UML Class with name E2  

• UML Association with only one specified Associa-
tionEnd: Role name is a1, Role type is Class E1, 
cardinality is [0..*] 

ENTITY e1; 
 INVERSE 
  a2: SET[1:?] OF e2 
      FOR a1; 
 
ENTITY e2; 
 a1: e1;  

• UML Class with name E1  

• UML Class with name E2  

• UML Association with two specified Associa-
tionEnds: Role names are a1 and a2, Role types are 
Class E1 and Class E2, cardinalities are [1] and 
[1..*]  

 

2.6.2. Customized mapping based on domain knowledge 

ISO 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 ob-
tained 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 item_version; 
  id : STRING; 
  associated_item : item; 
  description : OPTIONAL string_select; 
END_ENTITY; 

 
ENTITY item_version_relationship; 
  relating : item_version; 
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  related : item_version; 
  description : OPTIONAL string_select; 
  relation_type : STRING; 
END_ENTITY; 

 

Item_version_relationship

relation_type : String
(from I)

Item_version

id : String
(from I)

+relating

11

+related

11

 

Figure 2-3 UML classes related by uni-directional association 

 

Item_version_relationship

relation_type : String

Item_version

id : String
1

+related

1

1

+relating

1

 

Figure 2-4 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; 
  name : string_select; 
  description : OPTIONAL string_select; 
  INVERSE 
   associated_version : SET[1:?] OF item_version FOR associated_item; 
   item_classification : SET[1:?] OF specific_item_classification FOR 
   associated_item; 
END_ENTITY; 

 
ENTITY item_version; 
  id : STRING; 
  associated_item : item; 
  description : OPTIONAL string_select; 
END_ENTITY; 
 

 

1..*1

Item

id : String

It em_version

id : String
+associated_version+associated_item

1 1..*
 

Figure 2-5 UML classes related by bi-directional association 

 
It em

id : String

Item_version

id : String
1..*1..*

+item_version

 
Figure 2-6 UML composition modelled from bi-directional association 
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For EXPRESS attributes whose domain is an EXPRESS SELECT, inversion and contain-
ment can be applied for each type of the SELECT statement. This eliminates the now obso-
lete UML interface also, if it is not used anywhere in the model. 
Example: 

ENTITY item_instance 
  ABSTRACT SUPERTYPE OF ( ONEOF(single_instance,quantified_instance, 
         selected_instance,specified_instance)) 
  SUBTYPE OF (product_constituent); 
  description : OPTIONAL string_select; 
  definition : instance_definition_select; 
  id : STRING; 
END_ENTITY; 

 
TYPE instance_definition_select = SELECT ( 
  design_discipline_item_definition, 
  product_identification 
  ); 
END_TYPE; 

 
ENTITY design_discipline_item_definition; 
  name : OPTIONAL string_select; 
  id : STRING; 
  associated_item_version : item_version; 
  additional_context : SET[0:?] OF application_context; 
  initial_context : application_context; 
END_ENTITY; 

 
ENTITY product_identification; 
  associated_product_class : product_class; 
  name : OPTIONAL string_select; 
  version_id : OPTIONAL STRING; 
  id : STRING; 
  description : OPTIONAL string_select; 
  INVERSE 
   associated_design : SET[0:1] OF product_design FOR product; 
END_ENTITY; 

 

Product_identification

version_id : String[0..1]
id : String

Design_discipline_item_definition

id : String

Item_instance

id : String

Instance_defi
nition_select

1 +defini tion1

 

Figure 2-7 UML classes related by SELECT statement 
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Product_identification
version_id : String[0..1]
id : String

Item_instance

id : String
0..*

+it em_ins tance

0..*

Design_discipline_item_definition

id : String

+it em_instance

0..*0..*

 

Figure 2-8 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 

alias_identification is_applied_to alias_select 

approval status approval_status 

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 general_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 

external_file_id_and_location location document_location_property 

external_model is_defined_as digital_file 
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general_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 

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 

 

2.7. Informational PIM 

In this section the transformations of section 2.6 are applied to the EXPRESS PIM equiva-
lence model model in section 2.5. Where applicable the design was adapted by the proposed 
modelling constructs described in section 2.6.2. 

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 identifer. This identifier must be unique throughout a ses-
sion as defined by the computational model in section 3. Secondly, it defines a container 
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concept to establish a correct handling of the data passed to and from the computational 
model. 

All classes and interfaces are listed with their packages, base classes, attributes, composi-
tions 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 ISO. The copyright remains with ISO. 

The PIM Informational Model has the following package hierarchy: 

Package PLM_services 

�  Package Alias_identification 
�  Package Authorization 
�  Package Change_and_work_management 
�  Package Classification 
�  Package Configuration_management 
�  Package Document_and_file_management 
�  Package Multi_language_support 
�  Package Part_identification 
�  Package Part_structure 
�  Package PLM_base 
�  Package Process_planning 
�  Package Properties 
�  Package Shape_definition_and_transformation 
 

2.7.1. Package PLM_base 

PLM_object

uid : UID
UID

<<DataType>>
uses

PLM_root_object
PLM_container

uid : UID
version_id : St ri ng

uses

 
Figure 2-9 PLM base 

2.7.1.1. Classes 

 
Class PLM_container 
 
Description 

The PLM_container class is introduced to ensure that data is only handled by the compu-
tational model in a valid way. 

 
Base Class 

--- 
 
Attributes 
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uid : UID [1]  

 
The uid uniquely identifies an object throughout a complete session defined by the computa-
tional model. After each session the uid is invalid. 

 
version_id : String [1]  

 
The version_id specifies the version of the underlying PLM model. 

 
Compositions 

 
activity : Activity [0..*] 
 
classification_system : Classification_system [0..*] 
 
classification_attribute : Classification_attribute [0..*] 
 
complex_product : Complex_product (ABS) [0..*] 
 
address : Address [0..*] 
 
application_context : Application_context [0..*] 
 
data_environment : Data_environment [0..*] 
 
activity_method : Activity_method [0..*] 
 
approval_status : Approval_status [0..*] 
 
axis2_placement_3d : Axis2_placement_3d [0..*] 
 
cartesian_coordinate_space : Cartesian_coordinate_space (ABS) [0..*] 
 
cartesian_point : Cartesian_point [0..*] 
 
accuracy : Accuracy [0..*] 
 
design_constraint : Design_constraint [0..*] 
 
direction : Direction [0..*] 
 
date_time : Date_time [0..*] 
 
descriptive_specification : Descriptive_specification [0..*] 
 
document_content_property : Document_content_property [0..*] 
 
document : Document [0..*] 
 
document_file : Document_file (ABS) [0..*] 
 
document_format_property : Document_format_property [0..*] 
 
document_location_property : Document_location_property [0..*] 
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document_creation_property : Document_creation_property [0..*] 
 
document_type_property : Document_type_property [0..*] 
 
duration : Duration [0..*] 
 
document_size_property : Document_size_property [0..*] 
 
item : Item [0..*] 
 
item_shape : Item_shape [0..*] 
 
language : Language [0..*] 
 
effectivity : Effectivity [0..*] 
 
event_reference : Event_reference [0..*] 
 
external_library_reference : External_library_reference [0..*] 
 
material : Material [0..*] 
 
organization : Organization [0..*] 
 
person : Person [0..*] 
 
physical_instance : Physical_instance [0..*] 
 
general_classification : General_classification [0..*] 
 
geometric_model : Geometric_model [0..*] 
 
rectangular_size : Rectangular_size [0..*] 
 
specific_document_classification : Specific_document_classification [0..*] 
 
specific_item_classification : Specific_item_classification [0..*] 
 
specification : Specification [0..*] 
 
process_operation_definition : Process_operation_definition [0..*] 
 
process_operation_occurrence : Process_operation_occurrence [0..*] 
 
process_plan : Process_plan [0..*] 
 
product_class : Product_class [0..*] 
 
project : Project [0..*] 
 
specification_expression : Specification_expression [0..*] 
 
unit : Unit [0..*] 
 
work_request : Work_request [0..*] 
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work_order : Work_order [0..*] 
 
property_value : Property_value (ABS) [0..*] 
 
property : Property (ABS) [0..*] 
 
specification_category : Specification_category [0..*] 
 
transformation : Transformation (ABS) [0..*] 

 
Associations 

 
--- 

 
 
Class PLM_object (ABS) 
 
Description 

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 through-
out a complete session defined by the computational model. After each session the identi-
fiers may are invalid. 

 
Base Class 

--- 
 
Attributes 

 
uid : UID [1]  

 
The uid uniquely identifies an object throughout a complete session defined by the computa-
tional model. After each session the uid is invalid. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class PLM_root_object (ABS) 
 
Description 

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 con-
tainer through PLM_root_object instances. 

 
Base Class 

PLM_object (ABS) 
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Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 

2.7.1.2. Datatypes 

 
Datatype Boolean 
Datatype Double 
Datatype Integer 
Datatype String 
Datatype UID 

2.7.2. Package Part_identification 

Item

id : Str ing

Item_version_relationship

relation_type : String

Item_definition_relationship

Item_version

id : String

1..*+item_version 1..*

0..*

+item_version_relationship

0..*1

+related

1

Design_discipline_item_definition

id : String 0..*

+ item_definition_relationship

0..*
1

+related

1

0.. *+design_discipline_item_definition 0.. *

Application_context
application_domain : String
life_cycle_stage : String

1

+initial_context

1

0..*

+additional_context

0..*

 
Figure 2-10 Part identification 

2.7.2.1. Classes 

 
Class Application_context 
 
Description 

An Application_context is a shared universe of discourse. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 
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application_domain : String [1]  

 
The application_domain is the identification of the applications for which an object may be rele-
vant.  
 
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;  
- 'electrical 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]  

 
The life_cycle_stage is the 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 the life cycle;  
- 'recycling': The concerned item belongs to the recycling phase of the life cycle. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Application_context. 

 
Associations 

 
--- 

 
 
Class Design_discipline_item_definition 
 
Description 

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]  

 
The id specifies the identifier of the Design_discipline_item_definition. 

 
Compositions 

 
item_instance : Item_instance (ABS) [0..*]  
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The item_instance specifies the item_instance that is defined by this De-
sign_discipline_item_definition. 

 
item_definition_relationship : Item_definition_relationship (ABS) [0..*]  

 
The item_definition_relationship specifies the 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 De-
sign_discipline_item_definition. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this De-
sign_discipline_item_definition. 

 
item_function_association : Item_function_association [0..*]  

 
The item_function_association specifies the item_function_association which this De-
sign_discipline_item_definition is associated with. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this De-
sign_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 is an Assembly_definition, the relationship shall be a 
Assembly_component_relationship. 
 
If the Design_discipline_item_definition is an Collection_definition, the relationship shall be a 
Collected_item_association. 

 
Associations 

 
initial_context : Application_context [1]  

 
The initial_context specifies the Application_context in which this view of the Item_version has 
been designed primarily. 

 
additional_context : Application_context [0..*]  

 
The additional_context specifies the set of Application_context objects in which this view of the 
Item_version is also relevant. The additional_context shall not contain the Application_context 
that is referenced as the 'initial_context'. 

 
 
Class Item 
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Description 

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 Assem-
bly_definition exists for at least one version of the Item, the Item shall be classified as be-
ing an 'assembly' using Specific_item_classification. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Item. For the id, an owner shall be specified by a Per-
son_organization_assignment with role 'id owner'. The id shall be unique within the scope of the 
organization that is specified by the Person_organization_assignment with the role 'id owner'. 

 
Compositions 

 
item_version : Item_version [1..*]  

 
The item_version specifies the item_version that is associated with this Item. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Item. 

 
name : String_select [1]  

 
The name specifies the word or group of words used to refer to the Item. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Item. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Item. 

 
Associations 

 
--- 

 
 
Class Item_definition_relationship (ABS) 
 
Description 

An Item_definition_relationship is a relationship between two De-
sign_discipline_item_definition objects. 

 
Base Class 
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PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this I-
tem_definition_relationship. 

 
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. 

 
 
Class Item_version 
 
Description 

An Item_version is a version of an Item and serves as the collector of the data character-
izing a physically realizable object in various application contexts. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Item_version. The id shall be unique within the scope of the 
associated Item. 

 
Compositions 

 
item_version_relationship : Item_version_relationship [0..*]  

 
The item_version_relationship specifies the item_version_relationship that relates the first of 
the two Item_version objects. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Item_version. 

 
product_design : Product_design [0..1]  

 
The product_design specifies the product_design for which the Item_version meets the re-
quirements. 
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design_discipline_item_definition : Design_discipline_item_definition [0..*]  

 
The design_discipline_item_definition specifies the design_discipline_item_definition that is a 
wiew for this Item_version. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Item_version. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Item_version. 

 
Associations 

 
--- 

 
 
Class Item_version_relationship 
 
Description 

An Item_version_relationship is a relationship between two Item_version objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'derivation': The application object defines a deriving relationship where the related I-
tem_version is based on the relating Item_version which is an earlier version of the same or of 
a different Item;  
- 'hierarchy': The application object defines a hierarchical relationship where the related I-
tem_version is a subordinate version of the relating Item_version;  
- 'sequence': The application object defines a version sequence where the relating Item_version 
is the preceding version of the related Item_version that is the following version. For a given 
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 this relation_type 
referring as 'related';  
- 'supplied item': The application object defines a relationship between two Item_version objects 
representing the same object in different organizational contexts. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Item_version_relationship. 

 
change : Change [0..*]  
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The change specifies the change for which this object references a modified object and the cor-
responding original object. 

 
Associations 

 
related : Item_version [1]  

 
The related specifies the second of the two Item_version objects related by the I-
tem_version_relationship. 

 

2.7.3. Package Part_structure 

Next_higher_assem bly

Assembly_c omponent_relationship

Transformation_select

(from Shape_definiti on_and...)

0..1+placement 0..1

Assembly_definition

assembly_type : String[0..1]

Item_instance

id : String

Design_discipline_item_definition

id : String
(from Part_identi fication)

0..*

+it em_instance

0..*

I tem_definition_instance_relationship

1+related 1

0..* +Item_definition_instance_relationship0..*

 
Figure 2-11 Part structure – Assembly 
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Selected_instance

selection_control : String

Assembly_definition

assembly_type : String[0..1]

Item_ins tance_relations hip

Specified_instance

1

+assembly_context

1

Design_discipline_item_definition

id : String
(from Part_ identi fi ca tion)

I tem_instance
id : String

0..*

+item_instance_relationship

0..*

1

+related

1

1

+upper_usage

1

1

+related_instance

1

0..*+item_instanc e 0..*

General_item_instance_relationship

relation_type : String

Quantified_instance

Numerical_value

value_component : Double
(from Properties)

1 +quantity1

Replaced_usage_relationship

Instance_usage_context
_select

1+usage_context 1

Instance_placement
(from Configura tion_management)

Single_instance

0..* +instance_placement0..*

 
Figure 2-12 Part structure – Item instance 

2.7.3.1. Classes 

 
Class Assembly_component_relationship 
 
Description 

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 

Item_definition_instance_relationship (ABS) 
 
Attributes 

 
--- 

 
Compositions 
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--- 

 
Associations 

 
placement : Transformation_select [0..1]  

 
The placement specifies the Geometric_model_relationship_with_transformation or the Tem-
plate_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 Tem-
plate_instance, the scale factor shall be omitted or set to 1.0. 

 
 
Class Assembly_definition 
 
Description 

An Assembly_definition is a definition of an Item_version that contains other subordinate 
objects. 

 
Base Class 

Design_discipline_item_definition 
 
Attributes 

 
assembly_type : String [0..1]  

 
The assembly_type specifies the kind of the Assembly_definition. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Collected_item_association 
 
Description 

A Collected_item_association is a mechanism to associate Item_instance objects with a 
Collection_definition. 

 
Base Class 

Item_definition_instance_relationship (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 
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Associations 

 
--- 

 
 
Class Collection_definition 
 
Description 

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. 

 
Base Class 

Design_discipline_item_definition 
 
Attributes 

 
--- 

 
Compositions 

 
purpose : String_select [0..1]  

 
The purpose specifies the rationale behind the Collection_definition. 

 
Associations 

 
--- 

 
 
Class General_item_definition_instance_relationship 
 
Description 

A General_item_definition_instance_relationship is a relationship between a De-
sign_discipline_item_definition and an Item_instance whose meaning is defined by the at-
tribute 'relation_type'. 

 
Base Class 

Item_definition_instance_relationship (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Gen-
eral_item_definition_instance_relationship. 
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Associations 

 
--- 

 
 
Class General_item_definition_relationship 
 
Description 

A General_item_definition_relationship is a relationship between two De-
sign_discipline_item_definition objects whose meaning is defined by the attribute 'rela-
tion_type'. 

 
Base Class 

Item_definition_relationship (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the General_item_definition_relationship. 

 
Associations 

 
--- 

 
 
Class General_item_instance_relationship 
 
Description 

A General_item_instance_relationship is a relationship between two Item_instance ob-
jects whose meaning is defined by the attribute 'relation_type'. 

 
Base Class 

Item_instance_relationship (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the General_item_instance_relationship. 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 210 of 550 

 
Associations 

 
--- 

 
 
Class Item_definition_instance_relationship (ABS) 
 
Description 

An Item_definition_instance_relationship is a relationship between a De-
sign_discipline_item_definition and an Item_instance. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this I-
tem_definition_instance_relationship. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
related : Item_instance (ABS) [1]  

 
The related specifies the Item_instance that is part of the Item_definition_instance_relationship. 

 
 
Class Item_instance (ABS) 
 
Description 

An Item_instance is the occurrence of an object in a product structure that is defined ei-
ther by a Design_discipline_item_definition or by a Product_identification. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Item_instance. 

 
Compositions 
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item_instance_relationship : Item_instance_relationship (ABS) [0..*]  

 
The item_instance_relationship specifies the item_instance_relationship that relates the first of 
the two Item_instance objects. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Item_instance. 

 
manufacturing_configuration : Manufacturing_configuration (ABS) [0..*]  

 
The Manufacturing_configuration specifies the Manufacturing_configuration that controls this I-
tem_instance . 

 
configuration : Configuration [0..*]  

 
The configuration specifies the configuration that controls this Item_instance for its valid usage. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Item_instance. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Item_instance. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
--- 

 
 
Class Item_instance_relationship (ABS) 
 
Description 

An Item_instance_relationship is a relationship between two Item_instance objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this I-
tem_instance_relationship. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  
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The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
related : Item_instance (ABS) [1]  

 
The related specifies the second of the two objects related by the Item_instance_relationship. 

 
 
Class Make_from_relationship 
 
Description 

A Make_from_relationship is a relationship between a Design_discipline_item_definition 
which provides the definition of a raw material, or of a semi-finished item and a De-
sign_discipline_item_definition which provides the definition of an object manufactured out 
of that material, or semi-finished item. 

 
Base Class 

Item_definition_relationship (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Make_from_relationship. 

 
Associations 

 
--- 

 
 
Class Next_higher_assembly 
 
Description 

A Next_higher_assembly is a relationship where the attribute 'related' specifies a con-
stituent of an assembly and the attribute 'relating' specifies the immediate parent assem-
bly of the constituent. 

 
Base Class 

Assembly_component_relationship 
 
Attributes 

 
--- 

 
Compositions 

 
--- 
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Associations 

 
--- 

 
 
Class Physical_assembly_relationship 
 
Description 

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 

 
--- 

 
Compositions 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Physi-
cal_assembly_relationship. 

 
Associations 

 
physical_component : Physical_instance [1]  

 
The physical_component specifies the Physical_instance that serves as a component in the 
physical structure. 

 
is_realization_of : Item_instance (ABS) [1]  

 
The is_realization_of specifies the Item_instance the physical component is the realization of. 

 
 
Class Quantified_instance 
 
Description 

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 

Item_instance (ABS) 
 
Attributes 

 
--- 

 
Compositions 
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--- 

 
Associations 

 
quantity : Numerical_value [1]  

 
The quantity specifies a Numerical_value specifying the quantity of occurrences. 

 
 
Class Replaced_definition_relationship 
 
Description 

A Replaced_definition_relationship is a relationship between two De-
sign_discipline_item_definition objects where the relating De-
sign_discipline_item_definition is replaced by the related De-
sign_discipline_item_definition. 

 
Base Class 

Item_definition_relationship (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
change : Change [0..*]  

 
The change specifies the change for which this object references a modified object and the cor-
responding original object. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Replaced_definition_relationship. 

 
Associations 

 
--- 

 
 
Class Replaced_usage_relationship 
 
Description 

A Replaced_usage_relationship is a relationship between two Item_instance objects whe-
re the relating Item_instance is replaced by the related Item_instance. 

 
Base Class 

Item_instance_relationship (ABS) 
 
Attributes 

 
--- 
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Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Replaced_usage_relationship. 

 
Associations 

 
usage_context : Instance_usage_context_select [1]  

 
The usage_context specifies the object that identifies the context in which the replacement is 
applicable. In the case, where the usage_context refers to a Proc-
ess_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 refers to an 
Item_definition_instance_relationship, the 'relating' Item_instance shall be referred to as 're-
lated' by the Item_definition_instance_relationship. In the case, where the usage_context refers 
to a Product_structure_relationship, the 'relating' Item_instance shall be referred to as 'related' 
by the Product_structure_relationship. 

 
 
Class Selected_instance 
 
Description 

A Selected_instance is the identification of the occurrence of an object that is either de-
fined as a Design_discipline_item_definition or as a Product_identification and whose 
quantity depends on certain constraints. 

 
Base Class 

Item_instance (ABS) 
 
Attributes 

 
selection_control : String [1]  

 
The selection_control specifies the constraint that has to be evaluated for the Se-
lected_instance. 

 
Compositions 

 
--- 

 
Associations 

 
selected_quantity : Value_with_unit (ABS) [1]  

 
The selected_quantity specifies the quantity of the part, tool or raw material foreseen as Se-
lected_instance. The selected_quantity shall be of type Value_limit or Value_range. 

 
 
Class Single_instance 
 
Description 

A Single_instance is one particular occurrence of an object that is defined either as a De-
sign_discipline_item_definition or as a Product_identification. 
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Base Class 

Item_instance (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
instance_placement : Instance_placement [0..*]  

 
The instance_placement specifies the instance_placement which this Single_instance is placed 
with. 

 
Associations 

 
--- 

 
 
Class Specified_instance 
 
Description 

A Specified_instance is a mechanism to identify a certain Item_instance in a multi level 
assembly structure that reuses partial decompositions. 

 
Base Class 

Item_instance (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
assembly_context : Assembly_definition [1]  

 
The assembly_context specifies an Assembly_definition object in which the instance identified 
by this mechanism is used. 

 
related_instance : Item_instance (ABS) [1]  

 
The related_instance specifies the Item_instance that is to be identified. 

 
upper_usage : Item_instance (ABS) [1]  

 
The upper_usage specifies the Item_instance in which the related_instance is used. This 
Item_instance shall be the immediate upper level instance or another Specified_instance. 
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Class Tool_part_relationship 
 
Description 

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 

Item_definition_relationship (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
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 

 
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. 

 

2.7.3.2. Interfaces 

 
Interface Instance_usage_context_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Product_structure_relationship 
Item_definition_instance_relationship (ABS) 
Process_operation_input_or_output 

 
 
Interface Item_information_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Product_component 
Physical_instance 
Design_discipline_item_definition 
Item_instance (ABS) 

 
 
Interface Product_constituent_select 
 
This empty interface is defined to provide a placeholder for the following classes: 
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Product_function 
Product_component 
Item_instance (ABS) 

 

2.7.4. Package Document_and_file_management 
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Figure 2-13 Document and file management 
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Figure 2-14 Document properties 

2.7.4.1. Classes 

 
Class Digital_document 
 
Description 
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A Digital_document is a piece of product data that is archived in a digital format. 
 
Base Class 

Document_representation (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
file : Digital_file [0..*]  

 
The file specifies a computer interpretable realization of the Digital_document. 

 
 
Class Digital_file 
 
Description 

A Digital_file contains computer interpretable data. 
 
Base Class 

Document_file (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
external_model : External_model (ABS) [0..1]  

 
The external_model specifies the externally defined geometry information contained in this Digi-
tal_file. 

 
Associations 

 
--- 

 
 
Class Document 
 
Description 

A Document is a logical document that serves as the identifier for a container for some 
product data. 

 
Base Class 

PLM_root_object (ABS) 
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Attributes 

 
document_id : String [1]  

 
The document_id specifies the identifier of the Document. 

 
Compositions 

 
document_version : Document_version [1..*]  

 
The document_version specifies the document_version of this logical document. 

 
name : String_select [1]  

 
The name specifies the word or group of words by which the Document is referred to. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Document. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Document. 

 
Associations 

 
--- 

 
 
Class Document_assignment 
 
Description 

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 

 
role : String [1]  

 
The role specifies the meaning of the Document_assignment. 
 
- 'additional information': The assigned document provides information 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 behaviour of the associ-
ated 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 document;  
- 'mathematical description': The assigned document specifies the associated object by provid-
ing the algorithmic specification of its behavior.  
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Compositions 

 
--- 

 
Associations 

 
assigned_document : Assigned_document_select [1]  

 
The assigned_document specifies the Document, a Document_version, a Docu-
ment_representation, or a Document_file that is used to provide information. 

 
 
Class Document_content_property 
 
Description 

A Document_content_property specifies characteristics precising the content of a Docu-
ment_file or of a Document_representation. At least one of the optional attributes shall be 
specified for each instance of this object. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
detail_level : String [0..1]  

 
The detail_level specifies the level of detail that the Document_file or the Docu-
ment_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. 

 
geometry_type : String [0..1]  

 
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 representation;  
- '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 representa-
tion;  
- '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 assembled 
components and their transformation matrices;  
- 'assembly with mating elements': The document contains an assembly structure including the 
mating components only, such as screws or rivets, with exact positioning information. This as-
sembly representation is intended to be overlayed with the assembly structure for the main 
components;  
- '2D drawing': The document contains a technical drawing without 3D shape representation;  
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- 'drawing derived from 3D data': The document contains a technical drawing that has been de-
rived from a 3D shape model;  
- 'drawing related to 3D data': The document contains a technical drawing that visualizes a 3D 
shape model and possibly establishes associative links to the 3D shape model. 

 
Compositions 

 
--- 

 
Associations 

 
languages : Language [0..*]  

 
The languages specifies which language or languages are used in the characterized objects. 

 
real_world_scale : Numerical_value [0..1]  

 
The real_world_scale specifies the scale that is used in the Document_file or in the Docu-
ment_representation the Document_content_property is referred by. 

 
 
Class Document_creation_property 
 
Description 

A Document_creation_property specifies characteristics of Document_file or of Docu-
ment_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. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
creating_system : String [1]  

 
The creating_system specifies the computer application or the machine which is used to create 
the object that is characterized. 

 
operating_system : String [0..1]  

 
The operating_system specifies the operating system that is used to execute the computer ap-
plication that created the characterized object. 

 
creating_interface : String [0..1]  

 
The creating_interface specifies the computer application used to create the Document_file or 
Document_representation object. 

 
Compositions 

 
--- 

 
Associations 

 
--- 
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Class Document_file (ABS) 
 
Description 

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 

PLM_root_object (ABS) 
 
Attributes 

 
file_id : String [1]  

 
The file_id specifies the identifier which is used to locate the file either on a computer system or 
in a repository of paper documents. 

 
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 same file_id. 

 
Compositions 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
creation : Document_creation_property [0..1]  

 
The creation specifies further details of the context of the creation of the Document_file. 

 
content : Document_content_property [0..1]  

 
The content characterizes the content of the Document_file. 

 
file_format : Document_format_property [0..1]  

 
The file_format specifies the characteristics of the Document_file that specify the format of the 
object. 

 
size : Document_size_property [0..1]  

 
The size specifies characteristics for the size of the Document_file. 

 
external_id_and_location : External_file_id_and_location [0..*]  

 
The external_id_and_location specifies alternatives of the identifier and location of the Docu-
ment_file. 

 
document_file_type : Document_type_property [0..1]  
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The document_file_type specifies the format of the Document_file. It shall only be specified, if 
the Document_file does not participate in a Document. 

 
 
Class Document_format_property 
 
Description 

A Document_format_property specifies characteristics of a Document_file or of a Docu-
ment_representation that specify the format of the object. At least one of the optional at-
tributes shall be specified for each instance of this object. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
data_format : String [0..1]  

 
The data_format specifies the convention that was used to structure the information in the cha-
racterized object.  
 
Where applicable the following values shall be used:  
 
- 'DXF': The document contains data in Drawing Exchange File format;  
- 'IGES': The document contains data in Initial Graphics Exchange Specification format;  
- 'ISO 10303-203': The document contains data in ISO 10303-203 format;  
- 'ISO 10303-214': The document contains data in ISO 10303-214 format;  
- 'TIFF CCITT GR4': The document contains data in TIFF CCITT GR4 format;  
- 'VDAFS': The document contains data in VDAFS format;  
- 'VOXEL': The document contains data in VOXEL format. 

 
character_code : String [0..1]  

 
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;  
- 'ISO 646': The coded character set used to encode the document data according to ISO 646;  
- 'ISO 3098-1': The coded character set used to encode the document data is according to ISO 
3098-1;  
- 'ISO 6937': The coded character set used to encode the document data is according to 
ISO/IEC 6937;  
- 'ISO 8859-1': The coded character set used to encode the document data according to ISO 
8859-1;  
- 'ISO 10646': The coded character set used to encode the document data according to 
ISO/IEC 10646. 

 
Compositions 

 
--- 

 
Associations 
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size_format : Rectangular_size [0..1]  

 
The size_format specifies the dimensions of a physical presentation of the object the si-
ze_format is provided for. 

 
 
Class Document_location_property 
 
Description 

A Document_location_property specifies where a Document_file or a Docu-
ment_representation can be found in a digital or physical data storage system. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
location_name : String [1]  

 
The location_name specifies the location, where the object that refers to the Docu-
ment_location_property, can be found. #en{'C:\mpbs{}programs' and '/usr/local/bin' are exam-
ples for a location_name.} #en 

 
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 Docu-
ment_location_property. 

 
Associations 

 
--- 

 
 
Class Document_representation (ABS) 
 
Description 

A Document_representation is one of potentially more alternative representations of a 
Document_version. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Document_representation. 

 
Compositions 
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document_structure : Document_structure [0..*]  

 
The document_structure specifies the document_structure that relates the first of the two Do-
cument_representation objects. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Document_representation. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Docu-
ment_representation. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
content : Document_content_property [0..1]  

 
The content specifies characteristics of the content of the Document_representation. 

 
size : Document_size_property [0..1]  

 
The size specifies the size of the represented document. 

 
representation_format : Document_format_property [0..1]  

 
The representation_format specifies the format of the document represented by Docu-
ment_representation. 

 
common_location : Document_location_property [0..*]  

 
The common_location specifies the location of a Document_representation, where all its con-
stituents can be found. 

 
creation : Document_creation_property [0..1]  

 
The creation specifies further details of the creation of the Document_representation. 

 
 
Class Document_size_property 
 
Description 

A Document_size_property specifies the size of a Document_file or of a Docu-
ment_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 
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--- 

 
Compositions 

 
--- 

 
Associations 

 
page_count : Value_with_unit (ABS) [0..1]  

 
The page_count specifies the number of pages of the application object the Docu-
ment_size_property is referred by. The page_count shall only be used in cases where the Do-
cument_size_property is referred by a Hardcopy or a Physical_representation. 

 
file_size : Value_with_unit (ABS) [0..1]  

 
The file_size specifies the Value_with_unit that represents the size of a digitally stored docu-
ment. The file_size shall only be applied in cases where the Document_size_property is re-
ferred by a Digital_document or a Document_file. 

 
 
Class Document_structure 
 
Description 

A Document_structure is a relationship between two Document_representation objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'addition': The application object specifies that the related document provides supplementary 
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 a relationship where the related Docu-
ment_representation is derived from the relating Document_representation;  
- 'peer': The application object specifies that the related document provides required information 
with regard to that provided by the relating document. The peer document is essential for a 
complete understanding;  
- 'reference': The application object defines a relationship where the related document is refer-
enced from the relating;  
- 'sequence': The application object defines a logical sequence where the related Docu-
ment_representation comes after the relating Document_representation;  
- 'substitution': The application object defines a relationship where the related Docu-
ment_representation replaces the relating Document_representation;  
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- 'translation': The Document_structure specifies that the related document is generated 
through a translation process from the relating document. 

 
Compositions 

 
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. 

 
 
Class Document_type_property 
 
Description 

A Document_type_property specifies the kind of a Document_file. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
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;  
- '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 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Docu-
ment_type_property. 

 
Associations 

 
used_classification_system : Classification_system [0..1]  

 
The used_classification_system specifies the Classification_system the document_type_name 
is defined in. 

 
 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 230 of 550 

Class Document_version 
 
Description 

A Document_version is a release of a Document. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Document_version. The id shall be unique within the scope 
of the associated Document. 

 
Compositions 

 
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. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Document_version. 

 
document_representation : Document_representation (ABS) [0..*]  

 
The document_representation specifies the document_representation that represents this ver-
sion of the logical document. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Docu-
ment_version. 

 
Associations 

 
--- 

 
 
Class Document_version_relationship 
 
Description 

A Document_version_relationship is a relationship between two Document_version ob-
jects. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  
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The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'derivation': The application object defines a deriving relationship where the related Docu-
ment_version is based on the relating Document_version which is an earlier version of the sa-
me or of a different Document;  
- 'hierarchy': The application object defines a hierarchical relationship where the related Docu-
ment_version is a sub version of the relating Document_version;  
- 'sequence': The application object defines a version sequence where the relating Docu-
ment_version is the preceding version and the related Document_version is the following ver-
sion. 
- 'supplied document': The application object defines a relationship between two Docu-
ment_version objects representing the same object in different organizational contexts. 

 
Compositions 

 
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 Docu-
ment_version_relationship. 

 
 
Class External_file_id_and_location 
 
Description 

An External_file_id_and_location specifies the location of a file in an external storage sys-
tem. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
external_id : String [0..1]  

 
The external_id specifies the identifier of a document in an external storage system. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Hardcopy 
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Description 

A Hardcopy is the actual stack of paper consisting of one or more sheets, on which some 
product data is written, printed or plotted. 

 
Base Class 

Document_file (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Named_size 
 
Description 

A Named_size is the definition of the size of a Document_file or of a Docu-
ment_representation where the size is specified by a standardized identifier. 

 
Base Class 

Rectangular_size 
 
Attributes 

 
size : 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 

 
--- 

 
Associations 

 
referenced_standard : Classification_system [0..1]  

 
The referenced_standard specifies a standard according to which the size is specified. 

 
 
Class Physical_document 
 
Description 

A Physical_document is a piece of product data that is archived in a non-digital form. 
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Base Class 

Physical_representation (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
component : Hardcopy [0..*]  

 
The component specifies the physical realization of the Physical_document. 

 
 
Class Physical_representation (ABS) 
 
Description 

A Physical_representation is a physically realizable representation of a Docu-
ment_version. 

 
Base Class 

Document_representation (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Rectangular_size 
 
Description 

A Rectangular_size is the definition of the planar size of an object. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 234 of 550 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
density : Value_with_unit (ABS) [0..1]  

 
The density specifies the resolution of the object if it is a raster picture. 

 
height : Value_with_unit (ABS) [1]  

 
The height specifies the size of the object in vertical direction. 

 
width : Value_with_unit (ABS) [1]  

 
The width specifies the size of the object in horizontal direction. 

 

2.7.4.2. Interfaces 

 
Interface Assigned_document_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Document_version 
Document_representation (ABS) 
Document_file (ABS) 
Document 
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2.7.5. Package Shape_definition_and_transformation 
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Figure 2-15 Shape definition and transformation 

2.7.5.1. Classes 

 
Class Accuracy 
 
Description 

An Accuracy is the information about the geometrical accuracy of the product data con-
tained in a model. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 
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accuracy_value : Double [1]  

 
The accuracy_value specifies a numerical value defining the Accuracy. 

 
accuracy_type : String [1]  

 
The accuracy_type specifies the kind of accuracy that is applied.  
 
Where applicable the following 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 specifies the value for the term under which a 
system can assume that the two radii of curvature R1 and R2 are identical. The curvature accu-
racy 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 Geomet-
ric_model is valid for all geometric elements of the Geometric_model. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Accuracy. 

 
Associations 

 
is_defined_for : Accuracy_select [1..*]  

 
The is_defined_for specifies the geometry to which the Accuracy is assigned. 

 
 
Class Axis2_placement_3d 
 
Description 

Axis2_placement_3d is a geometric_representation_item that specifies the location and 
orientation in threedimensional 
space of two mutually perpendicular axes. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
ref_direction : Direction [0..1]  
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The ref_direction can be used to determine the direction of the local X axis. 

 
axis : Direction [0..1]  

 
The axis defines the exact direction of the local Z axis. 

 
location : Cartesian_point [1]  

 
The location defines the spatial position of the reference point and origin of the associated pla-
cement coordinate system. 

 
 
Class Cartesian_coordinate_space (ABS) 
 
Description 

Cartesian_coordinate_space is a coordinate space in which geometric and annotation e-
lements 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 e-
lements defined in the Cartesian_coordinate_space are specified. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
unit_of_values : Unit [0..*]  

 
The unit_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 a kind 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.  

 
 
Class Cartesian_coordinate_space_2d 
 
Description 

A Cartesian_coordinate_space_2d is a two-dimensional coordinate space. Any two-
dimensional geometric and annotation element shall be defined in a Carte-
sian_coordinate_space_2d. 

 
Base Class 

Cartesian_coordinate_space (ABS) 
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Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Cartesian_coordinate_space_3d 
 
Description 

A Cartesian_coordinate_space_3d is a three-dimensional coordinate space. Any three-
dimensional geometric data shall be defined in a Cartesian_coordinate_space_3d. 

 
Base Class 

Cartesian_coordinate_space (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Cartesian_point 
 
Description 

A Cartesian_point is a point that is defined by its coordinates in a rectangular Cartesian 
coordinate system. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
coordinates : Double [3]  

 
The coordinates specify the 3 coordinates of the point. 

 
Compositions 
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--- 

 
Associations 

 
--- 

 
 
Class Direction 
 
Description 

A Direction in a 3-dimensional space is expressed as a vector. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
direction_ratios : Double [3]  

 
The direction_ratios specify the 3 ratios of the direction vector components. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Explicit_transformation_3d 
 
Description 

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 

Transformation_3d 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
axis3 : Direction [0..1]  

 
The axis3 is the Z axis direction of the transformation target. 
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axis2 : Direction [0..1]  

 
The axis2 is the Y axis direction of the transformation target. 

 
axis1 : Direction [0..1]  

 
The axis1 is the X axis direction of the transformation target. 

 
local_origin : Cartesian_point [1]  

 
The local_origin is the required translation specified as a cartesian point. The actual translation 
included in the transformation is from the geometric origin to the local origin. 

 
 
Class External_geometric_model 
 
Description 

An External_geometric_model is the identification of a model that contains geometry in a 
3D context only. 

 
Base Class 

External_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 centre is at the origin of the Cartesian_coordinate_space of the Exter-
nal_geometric_model. The model_extent is specified using a length unit. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class External_model (ABS) 
 
Description 

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. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 
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model_id : String [1]  

 
The model_id specifies the identifier of the External_model. 

 
Compositions 

 
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. 

 
description : String_select [0..1]  

 
The description specifies additional information about the External_model. 

 
Associations 

 
is_defined_in : Cartesian_coordinate_space (ABS) [1]  

 
The is_defined_in specifies the Cartesian_coordinate_space that defines the context for the ex-
ternally described geometry. 
 
If the External_model is an External_picture, the context shall be a Carte-
sian_coordinate_space_2d. 

 
 
Class External_picture 
 
Description 

An External_picture is the identification of a model that is described by a two dimensional 
image 

 
Base Class 

External_model (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Geometric_model 
 
Description 

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 
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directly shall either reference at least one Template_instance as 'additional_element' or 
shall reference Axis_placement objects exclusively. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
model_id : String [1]  

 
The model_id specifies the identifier of the Geometric_model. 

 
model_extent : Double [0..1]  

 
The model_extent specifies the radius of a sphere that contains all elements of the model and 
whose centre is at the origin of the Cartesian_coordinate_space of the Geometric_model. The 
model_extent is specified using a length unit. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Geometric_model. 

 
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 

 
is_defined_in : Cartesian_coordinate_space (ABS) [1]  

 
The is_defined_in specifies the Cartesian_coordinate_space in which the Geometric_model is 
defined. The specified Cartesian_coordinate_space serves also as the reference coordinate 
space for the transformation of Template_instance objects used as additional elements in the 
Geometric_model. 

 
 
Class Geometric_model_relationship 
 
Description 

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 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship. 

 
Compositions 
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description : String_select [0..1]  

 
The description specifies additional information about the Geometric_model_relationship. 

 
Associations 

 
related : Geometric_or_external_model_select [1]  

 
The related specifies the second of the two model objects related by the Geomet-
ric_model_relationship. 

 
 
Class Geometric_model_relationship_with_transformation 
 
Description 

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 re-
lating model. 

 
Base Class 

Geometric_model_relationship 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
model_placement : Transformation (ABS) [1]  

 
The model_placement specifies the geometric Transformation that places and orients the re-
lated model relative to the relating model. 

 
 
Class Geometrical_relationship 
 
Description 

A Geometrical_relationship is the relationship between two De-
sign_discipline_item_definition objects specifying two parts that are geometrically related. 

 
Base Class 

Item_definition_relationship (ABS) 
 
Attributes 

 
--- 
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Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Geometrical_relationship. 

 
Associations 

 
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 De-
sign_discipline_item_definition in order to define the location and the orientation of the related 
Design_discipline_item_definition. Translation, rotation, and mirroring, i.e., inversion, is in-
cluded; scaling is not included. In the case of a Template_instance, the scale factor shall be 
omitted or set to 1.0. 

 
 
Class Implicit_transformation_3d 
 
Description 

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 

Transformation_3d 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
transformation_origin : Axis2_placement_3d [1]  

 
The transformation_origin specifies the origin of the transformation. 

 
transformation_target : Transformation_target_select [1]  

 
The transformation_target specifies the target of the transformation. 

 
 
Class Item_shape 
 
Description 

An Item_shape is the definition of the shape of a Design_discipline_item_definition, an 
Item_instance or of a Physical_instance. 
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Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
shape_element : Shape_element [0..*]  

 
The shape_element specifies the shape_element that is part of this Item_shape. 

 
shape_description_association : Shape_description_association [0..*]  

 
The shape_description_association specifies the shape_description_association that is associ-
ated with this Item_shape. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Item_shape. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Item_shape. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
described_object : Item_information_select [1]  

 
The described_object specifies the object whose shape the Item_shape defines. 

 
 
Class Material 
 
Description 

A Material is the substance out of which an item is or can be made. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
material_name : String [1]  

 
The material_name specifies the word or group of words by which the Material is referred to. 

 
Compositions 
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document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Material. 

 
material_property_association : Material_property_association [0..*]  

 
The material_property_association specifies the material_property_association in which a pro-
perty value is assigned to this Material. 

 
Associations 

 
described_element : Item_property_select [1..*]  

 
The described_element specifies the objects the material information is provided for. 

 
 
Class Shape_description_association 
 
Description 

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 

 
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 represen-
tation of the shape;  
- 'idealized representation': The geometry in the referenced model provides a simplified repre-
sentation of the shape, e.g., for analysis purposes. 

 
Compositions 

 
--- 

 
Associations 

 
defining_geometry : Shape_definition_select [1]  

 
The defining_geometry specifies the Geometric_model or the External_model that contains the 
shape information. 

 
 
Class Shape_element 
 
Description 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 247 of 550 

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) 
 
Attributes 

 
element_name : String [0..1]  

 
The element_name specifies the word or group of words by which the Shape_element is re-
ferred to. 

 
Compositions 

 
change : Change [0..*]  

 
The change specifies the change for which this object references a modified object and the cor-
responding original object. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Sha-
pe_element. 

 
shape_description_association : Shape_description_association [0..*]  

 
The shape_description_association specifies the shape_description_association that is associ-
ated with this Shape_element. 

 
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. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Shape_element. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
--- 

 
 
Class Shape_element_relationship 
 
Description 

A Shape_element_relationship is a relationship between two Shape_element objects. 
 
Base Class 

PLM_object (ABS) 
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Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship. 

 
Compositions 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Sha-
pe_element_relationship. 

 
shape_description_association : Shape_description_association [0..*]  

 
The shape_description_association specifies the shape_description_association that is associ-
ated with this Shape_element_relationship. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Shape_element_relationship. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
related : Shape_element [1]  

 
The related specifies the second of the two Shape_element objects related by a Sha-
pe_element_relationship. 

 
 
Class Transformation (ABS) 
 
Description 

A Transformation is a geometric transformation composed of translation and rotation. 
Scaling is not included. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 249 of 550 

 
 
Class Transformation_3d 
 
Description 

A Transformation_3d is the definition of a geometric transformation in 3D space. 
 
Base Class 

Transformation (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 

2.7.5.2. Interfaces 

 
Interface Accuracy_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Geometric_model 
External_geometric_model 

 
 
Interface Geometric_or_external_model_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Geometric_model 
External_model (ABS) 

 
 
Interface Shape_definition_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Geometric_model 
External_geometric_model 

 
 
Interface Transformation_select 
 
This empty interface is defined to provide a placeholder for the following classes: 
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Geometric_model_relationship_with_transformation 
 
 
Interface Transformation_target_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Explicit_transformation_3d 
Axis2_placement_3d 

 

2.7.6. Package Classification 

External_library_reference

external_id : String
library_type : String Classified_elem

ent_select

Property_value_representation

value_determination : String[0..1]
qualifier : String[0..1]

(from Properties)
Property

id : String
version_id  : Str ing[0. .1]

(from Properties)

Classification_association

role : String[0..1]
definitional : Boolean[0..1]

1+classified_element 1

Classification_att ribute

id : String

0..*+allowed_value 0..*1

+attribute_definition

1

Class_source_sel
ect

General_classificat ion_hierarchy

Classification_system

id : String

General_classification

id : String
version_id : String[0..1]

0..*+classification_association 0..*

1+associated_classification 1

0..1 +classification_source0..1

0..*
+gene ral_classificat ion_hierarc hy

0..*

1

+sub_classificat ion

1

0..1

+used_classification_system

0..1

 
Figure 2-16 Classification – General 
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Specific_document_classification_hierarchy

Specific_document_classification

classification_name : String

0..*+specific_document_classification_hierarchy 0..*

1

+sub_classificat ion

1

Document

document_id : String
(from Docu ment _and _fi l e_mana gement)

1..*+associated_document 1..*

Specific_item_classification_hierarchy

Item

id : String

(from Part_identifi cation)

Specific_item_classification

classification_name : String

0..*+specific_item_classification_hierarchy 0..*

1

+sub_clas sification

1

1..*+associated_item 1..*

 

Figure 2-17 Classification – Item and document 

2.7.6.1. Classes 

 
Class Classification_association 
 
Description 

A Classification_association associates a General_classification with an object. 
 
Base Class 

PLM_object (ABS) 
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Attributes 

 
role : String [0..1]  

 
The role specifies the relationship between the General_classification and the associated ob-
ject.  
 
Where applicable the following values shall be used:  
 
'electromagnetic compatibility': The associated object is the classification that categorizes the 
classified element in respect of its ability to comply with requirements concerning electromag-
netic interference;  
'environmental conditions': The associated object is the classification that categorizes the clas-
sified element with respect to its ability to comply with environmental impact requirements. 

 
definitional : Boolean [0..1]  

 
The definitional specifies whether 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 

 
--- 

 
Associations 

 
classified_element : Classified_element_select [1]  

 
The classified_element specifies the object that is classified. 

 
 
Class Classification_attribute 
 
Description 

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 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Classification_attribute that shall be unique within the scope 
of the associated General_classification. 

 
Compositions 

 
alias_identification : Alias_identification [0..*]  
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The Alias_identification specifies the Alias_identification that is applied to this Classifica-
tion_attribute. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Classifica-
tion_attribute. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Classification_attribute. 

 
name : String_select [0..1]  

 
The name specifies the word or group of words by which the Classification_attribute is referred 
to. 

 
Associations 

 
attribute_definition : Property (ABS) [1]  

 
The attribute_definition specifies the Property that characterizes the allowed values. 

 
allowed_value : Property_value_representation [0..*]  

 
The allowed_value specifies the set of Property_value_representation objects that represent 
characteristic values of the Classification_attribute. 

 
associated_classification : General_classification [1]  

 
The associated_classification specifies the General_classification the Classification_attribute is 
a characteristic of. 

 
 
Class Classification_system 
 
Description 

A Classification_system is the scheme used to define the categorization of an item. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Classification_system. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Classification_system. 

 
document_assignment : Document_assignment [0..*]  
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The document_assignment specifies the object that provides information for this Classifica-
tion_system. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Classifica-
tion_system. 

 
Associations 

 
--- 

 
 
Class External_library_reference 
 
Description 

An External_library_reference is a mechanism to refer to an entry in an external library o-
ther than ISO 13584. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
external_id : String [1]  

 
The external_id specifies the unique identifier of the referenced entry in the external library. 

 
library_type : String [1]  

 
The library_type specifies the type of library that is used. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the External_library_reference. 

 
Associations 

 
--- 

 
 
Class General_classification 
 
Description 

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 

PLM_root_object (ABS) 
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Attributes 

 
id : String [1]  

 
The id specifies the identifier of the General_classification. 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of the General_classification. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the General_classification. 

 
general_classification_hierarchy : General_classification_hierarchy [0..*]  

 
The General_classification_hierarchy specifies the General_classification_hierarchy for which 
this General_classification is the higher level, and that includes the sub class. 

 
classification_association : Classification_association [0..*]  

 
The Classification_association specifies the Classification_association for which this 
General_classification object provides classification information. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Gen-
eral_classification. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Gen-
eral_classification. 

 
Associations 

 
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. 

 
used_classification_system : Classification_system [0..1]  

 
The used_classification_system specifies the Classification_system that contains the informa-
tion about the definition of the classification and how to interpret the name of the Gen-
eral_classification. 

 
 
Class General_classification_hierarchy 
 
Description 

A General_classification_hierarchy defines a hierarchical relationship between two in-
stances of General_classification. 
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Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
sub_classification : General_classification [1]  

 
The sub_classification specifies the lower level of General_classification in a Gen-
eral_classification_hierarchy that is included in the super class. 

 
 
Class Specific_document_classification 
 
Description 

A Specific_document_classification is a classification of a Document with respect to spe-
cific criteria. The specific criteria are covered in the 'classification_name' attribute. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
classification_name : String [1]  

 
The classification_name provides classification information.  
 
Where applicable the following 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 specifies the considerations that lead to the design fi-
nally chosen for the associated object. 

 
Compositions 

 
specific_document_classification_hierarchy : 
Specific_document_classification_hierarchy [0..*]  

 
The Specific_document_classification_hierarchy specifies the Spe-
cific_document_classification_hierarchy for which this Specific_document_classification is the 
higher level, and that is included in the sub class. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Specific_document_classification. 
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Associations 

 
associated_document : Document [1..*]  

 
The associated_document the associated_document specifies the Document with which a par-
ticular Specific_document_classification is associated. 

 
 
Class Specific_document_classification_hierarchy 
 
Description 

A Specific_document_classification_hierarchy is used to build up hierarchical structures of 
Specific_document_classification_hierarchy objects. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
sub_classification : Specific_document_classification [1]  

 
The sub_classification specifies the lower level of Specific_document_classification in Spe-
cific_document_classification_hierarchy that is included in the super class. 

 
 
Class Specific_item_classification 
 
Description 

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 

PLM_root_object (ABS) 
 
Attributes 

 
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 consid-
ered under certification aspects; these aspects may be specified further by the - - 'description' 
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attribute;  
- 'assembly': This type of classification shall be used for any Item that has an Assem-
bly_definition provided for at least one of its versions, i.e., it is decomposed further;  
- 'collection': This type of classification shall be used for any Item that has a Collec-
tion_definition provided for at least one of its versions;  
- 'completely knocked down': This type of classification is used to indicate that an Item is used 
in a production site that has assembling facilities only;  
- 'detail': This type of classification shall be used for any Item that has no Assembly_definition 
provided for any of its versions, i.e., it is not further decomposed;  
- 'in process': This type of classification is used to indicate that the Item identifies an intermedi-
ate object in a manufacturing process;  
- 'part': The Item plays the role of a part;  
- 'prototype': This type of classification is used to indicate that the Item identifies a prototype 
and is not intended for serial production;  
- 'raw material': The Item plays the role of raw material;  
- 'regulated': This type of classification is used to indicate that for an Item certain regulations 
have to be considered;  
- 'safety': This type of classification is used to indicate that an Item is relevant for safety pur-
poses;  
- 'service': This type of classification is used to indicate that an Item is relevant for service pur-
poses;  
- 'tool': The Item plays the role of a tool. 

 
Compositions 

 
specific_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 is the higher level, and that includes the sub class. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Specific_item_classification. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Spe-
cific_item_classification. 

 
Associations 

 
associated_item : Item [1..*]  

 
The associated_item specifies the Item with which a particular Specific_item_classification is 
associated. 

 
 
Class Specific_item_classification_hierarchy 
 
Description 

A Specific_item_classification_hierarchy is used to build up hierachical structures of Spe-
cific_item_classification. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 
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--- 

 
Compositions 

 
--- 

 
Associations 

 
sub_classification : Specific_item_classification [1]  

 
The sub_classification specifies the lower level of Specific_item_classification in a Spe-
cific_item_classification_hierarchy that is included in the super class. 

 

2.7.6.2. Interfaces 

 
Interface Class_source_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

External_library_reference 
 
 
Interface Classified_element_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

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 
Item 
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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2.7.7. Package Properties 

Cost_property

Duration_property

General_property

property_type : Str ing

Mass_property

Material_property

property_name : String

Quality_property

Item_property_ass ocia tion

defini tional : Boolean[0..1]

Item_property_sele
ct

1 +described_element1

Validity_context_select

Property_source_s
elect

Unit

unit_name : String

Property_value_associat ion
0.. 1 +validity_context0.. 1

Property

id : String
version_id : String[0..1]

0..1+property_source 0..1

0.. *

+allowed_unit

0.. *

Property_value

value_nam e :  St ring

Property_value_representation

value_determination : String[0..1]
qualifier : String[0..1]

0..1+global_unit 0..1

0..*+property _value_associat ion 0..*

1 +defini tion1

0.. *

+property_value_representat ion

0.. *

 
Figure 2-18 Property 
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Value_limit

limit_qualifier : String
limit : Double

Value_range

upper_limit  :  Double
lower_lim it : Double

Property_value

value_name : String

Value_list

1..*

+values

1..*

Numerical_value

value_component : Double

Unit

unit_name : String

Value_with_unit

significant_digits : Integer[0..1]

0..1 +unit_component0..1

St ring_value

 
Figure 2-19 Property value 

 

Simple_string_value

Simple_property_value

value_nam e :  St ring
value_ty pe :  St ring

 

Figure 2-20 Simple property 
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Property_value_representation

value_determination : String[0..1]
qualifier : String[0..1]

Item_property_selec
t

Material

material_name : String
(from Shape_defini tion_and_transformation)

1..* +described_element1..*

Material_property_association

definitional : Boolean[0..1]

0.. *+material_property_association 0.. *

Data_environment

environment_name : String

Material_property_value_representation

1+associated_property_value 1

1+environment_condition 1

Figure 2-21 Material property 

2.7.7.1. Classes 

 
Class Cost_property 
 
Description 

A Cost_property is a property that specifies costs. 
 
Base Class 

Property (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Data_environment 
 
Description 
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A Data_environment is the specification of the conditions under which a Mate-
rial_property_value_representation is valid. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
environment_name : String [1]  

 
The environment_name specifies the word or group of words by which the Data_environment is 
referred to. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Data_environment. 

 
Associations 

 
--- 

 
 
Class Duration_property 
 
Description 

A Duration_property is a property that specifies a period of time during which a given ob-
ject is used or will last. 

 
Base Class 

Property (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class General_property 
 
Description 

A General_property is the definition of a property that is specified by the attribute 'prop-
erty_type'. 

 
Base Class 
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Property (ABS) 
 
Attributes 

 
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 a Model_property_value that provides 
an a geometric model for a Product_component or an Item_instance for the purpose of place-
ment;  
- '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 vehi-
cle;  
- 'wheel space': The wheel space is the distance between the perpendicular lines constructed 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 

 
--- 

 
Associations 

 
--- 

 
 
Class Item_property_association 
 
Description 

An Item_property_association is a mechanism to associate a property value with an ob-
ject. 

 
Base Class 

Property_value_association (ABS) 
 
Attributes 

 
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' indi-
cates that the associated Property_value_representation distinguishes it from others. 

 
Compositions 

 
--- 

 
Associations 

 
described_element : Item_property_select [1]  
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The described_element specifies the object that is characterized by the Property_value. 

 
 
Class Mass_property 
 
Description 

A Mass_property is a quantity of matter that an object consists of. 
 
Base Class 

Property (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Material_property 
 
Description 

A Material_property is a characteristic that depends on material aspects. 
 
Base Class 

Property (ABS) 
 
Attributes 

 
property_name : String [1]  

 
The property_name specifies the kind of Material_property. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Material_property_association 
 
Description 
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A Material_property_association is an object that associates a Material object with a Ma-
terial_property_value_representation object. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
definitional : Boolean [0..1]  

 
The definitional specifies whether the associated_property_value may be used to distinguish 
the described_material from others of the same kind. A value of 'true' indicates that the Mate-
rial_property_value_representation distinguishes the 'described_element' from others. 

 
Compositions 

 
--- 

 
Associations 

 
associated_property_value : Material_property_value_representation [1]  

 
The associated_property_value specifies the associated Mate-
rial_property_value_representation. 

 
 
Class Material_property_value_representation 
 
Description 

A Material_property_value_representation is the representation of a characteristic of a 
material. 

 
Base Class 

Property_value_representation 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
environment_condition : Data_environment [1]  

 
The environment_condition specifies the environmental conditions in which the defined Mate-
rial_property_value_representation is applicable. 

 
 
Class Numerical_value 
 
Description 
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A Numerical_value is a quantity expressed with a numerical value and a unit. 
 
Base Class 

Value_with_unit (ABS) 
 
Attributes 

 
value_component : Double [1]  

 
The value_component specifies the quantity of the Numerical_value. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Property (ABS) 
 
Description 

A Property is the definition of a particular quality. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Property. 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of a Property. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Property. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Property. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Property. 

 
Associations 
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property_source : Property_source_select [0..1]  

 
The property_source specifies the External_library_reference or Plib_property_reference object 
that defines this kind of property. 

 
allowed_unit : Unit [0..*]  

 
The allowed_unit specifies the unit or set of units that are accepted. 

 
 
Class Property_value (ABS) 
 
Description 

A Property_value is the numerical or textual value of a Property_value_representation. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
value_name : String [1]  

 
The value_name specifies the word or group of words by which the Property_value is referred 
to. 

 
Compositions 

 
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 

 
--- 

 
 
Class Property_value_association (ABS) 
 
Description 

A Property_value_association is a mechanism to assign a Property_value_representation 
to an object. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 
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description : String_select [0..1]  

 
The description specifies additional information about the Property_value_association. 

 
Associations 

 
validity_context : Validity_context_select [0..1]  

 
The validity_context specifies the context in which a Property_value_association is applicable. 

 
 
Class Property_value_representation 
 
Description 

A Property_value_representation is the representation of Property. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
value_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.  

 
qualifier : String [0..1]  

 
The qualifier specifies the kind of the Property_value_representation.  
 
The following values shall be used:  
 
- 'nominal': The value is the nominal value;  
- 'specified': The value is specified;  
- 'typical': The value is a typical value.  

 
Compositions 

 
property_value_association : Property_value_association (ABS) [0..*]  

 
The property_value_association specifies the property_value_association which this object is 
assigned to. 

 
Associations 

 
definition : Property (ABS) [1]  
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The definition specifies the Property that the Property_value_representation characterizes. 
 
If the Property_value_representation is a Material_property_value_representation, the definition 
shall specifiy a Material_property. 

 
global_unit : Unit [0..1]  

 
The global_unit specifies a unit that is valid for all Property_value that are referenced as 'speci-
fied_value' by the Property_value_representation. 

 
 
Class Quality_property 
 
Description 

A Quality_property is a property that enables to provide information about the level of qua-
lity of products or processes. 

 
Base Class 

Property (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Recyclability_property 
 
Description 

A Recyclability_property is information concerning the ability to reuse objects or compo-
nents of objects after their primarily intended usage. 

 
Base Class 

Property (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 
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--- 

 
 
Class Simple_property_value (ABS) 
 
Description 

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 

 
value_name : String [1]  

 
The value_name specifies the word or group of words by which the Property_value is referred 
to. 

 
value_type : String [1]  

 
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 mass is 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 is the definition of a Model_property_value that provides 
an a geometric model for a Product_component or an Item_instance for the purpose of place-
ment;  
- 'quality': The quality of products or processes; 
- 'recyclability': The recyclability is the 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 vehi-
cle;  
- 'wheel space': The wheel space is the distance between the perpendicular lines constructed 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 

 
--- 

 
Associations 

 
--- 

 
 
Class Simple_string_value 
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Description 

A Simple_string_value represents a sequence of one or more alphanumeric characters. 

 
Base Class 

Simple_property_value (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
value_specification : String_select [1]  

 
The value_specification specifies the string represented by the Simple_string_value. 

 
Associations 

 
--- 

 
 
Class String_value 
 
Description 

A String_value represents a sequence of one or more alphanumeric characters. 
 
Base Class 

Property_value (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
value_specification : String_select [1]  

 
The value_specification specifies the string represented by the String_value. 

 
Associations 

 
--- 

 
 
Class Unit 
 
Description 

A Unit is a quantity chosen as a standard in terms of which other quantities may be ex-
pressed. 
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Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
unit_name : String [1]  

 
The unit_name specifies the term representing the kind of unit. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Value_limit 
 
Description 

A Value_limit is a qualified numerical value representing either the lower limit or the upper 
limit of a particular physical characteristic. 

 
Base Class 

Value_with_unit (ABS) 
 
Attributes 

 
limit_qualifier : String [1]  

 
The limit_qualifier specifies the kind of limit. 

 
limit : Double [1]  

 
The limit specifies the value of the limit. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Value_list 
 
Description 

A Value_list is an ordered collection of Property_value objects. 
 
Base Class 
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Property_value (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
values : Property_value (ABS) [1..*]  

 
The values specifies the ordered collection of Property_value objects that together are provided 
as a Property_value. 

 
 
Class Value_range 
 
Description 

A Value_range is a pair of numerical values representing the range in which the value 
shall lie. 

 
Base Class 

Value_with_unit (ABS) 
 
Attributes 

 
upper_limit : Double [1]  

 
The upper_limit specifies the maximum acceptable value that is constrained by the Va-
lue_range. 

 
lower_limit : Double [1]  

 
The lower_limit specifies the minimum acceptable value that is constrained by the Value_range. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Value_with_unit (ABS) 
 
Description 

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 
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Property_value (ABS) 
 
Attributes 

 
significant_digits : Integer [0..1]  

 
The significant_digits specifies the number of decimal digits that 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 

 
--- 

 
Associations 

 
unit_component : Unit [0..1]  

 
The unit_component specifies the unit in which the Value_with_unit is expressed. 

 

2.7.7.2. Interfaces 

 
Interface Item_property_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Product_structure_relationship 
Product_identification 
Product_class 
Physical_instance 
Design_constraint 
Complex_product (ABS) 
Document_representation (ABS) 
Document_file (ABS) 
Item_definition_relationship (ABS) 
Design_discipline_item_definition 
Item_instance_relationship (ABS) 
Item_instance (ABS) 
Item_definition_instance_relationship (ABS) 
Shape_element_relationship 
Shape_element 
Item_shape 

 
 
Interface Property_source_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

External_library_reference 
 
 
Interface Validity_context_select 
 
This empty interface is defined to provide a placeholder for the following classes: 
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Organization 
Product_identification 
Product_class 

 

2.7.8. Package Alias_identification 

Alias_identification

alias_id :  St ring
alias_version_id : St ring[0..1]

Organization

organization_name : String
organization_type : String[0..1]
id : String

(from Authorization)

0..1

+alias_scope

0..1

 
Figure 2-22 Alias identification 

2.7.8.1. Classes 

 
Class Alias_identification 
 
Description 

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 Organi-
zation, or in some other context. The scope of the Alias_identification shall be specified ei-
ther by the attribute 'alias_scope' or by the attribute 'description'. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
alias_id : String [1]  

 
The alias_id specifies the identifier used in the context specified by the alias_scope, or by the 
description. 

 
alias_version_id : String [0..1]  

 
The alias_version_id specifies the version of the object as known in the context of the Ali-
as_identification. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies the type of the Alias_identification. 

 
Associations 

 
alias_scope : Organization [0..1]  

 
The alias_scope specifies the Organization in which the Alias_identification is valid. 
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2.7.9. Package Authorization 

Alias_identification

alias_id : String
alias_vers ion_id : String[0..1 ]

(from Al ias_iden tificati on)
Docum ent_ass ignm ent

role : String

(from Document_and_fi le_m anagem ent)

Person

person_nam e : String

0..*

+docum ent_ass ignm ent

0..*

Address

internal_location : String[0..1]
s treet_num ber : String[0..1]
s treet : String[0..1]
pos tal_box : String[0..1]
town : String[0..1]
region : String[0..1]
pos tal_code : String[0..1]
country : String[0..1]
facs im ile_num ber : String[0..1]
telephone_num ber : String[0..1]
electronic_m ail_address  : String[0..1]
telex_num ber : String[0..1]

0..1

+preferred_bus iness_address

0..1

Date_and_pers on_organization

Organization

organization_nam e : String
organization_type : String[0..1]
id : String

0..1

+alias_scope

0..1

0..*+alias_identification 0..*

0..1
+vis itor_address

0..10..1

+delivery_address

0..10..1

+postal_address

0..1

0..*+docum ent_ass ignm ent 0..*

0..*

+date_and_person_organization

0..*

Person_in_organi zation

role  : String
id  : String[0 ..1]

1..* +person_in_organization1..*

0..1

+location

0..1

1 +associated_organization1

0..*+date_and_person_organization 0..*

Person_organization_ass ignm ent

role : String

0..* +person_organization_ass ignm ent0..*

0..*

+person_organization_ass ignment

0..*

Date_tim e_person_organizati
on_element_selec t

1..*+is_applied_to 1..*

 
Figure 2-23 Authorization – Person and organization 

Approval_ele
ment_select

Approval_relationship

relation_type : String

Date_and_person_organization

Date_t im e
time : String[0. .1]
date : String

1 +actual_date1

Organization

organization_name : String
organization_type : String[0..1]
id : String

Document_assignment

role : String
(from Docum ent_and_fi le_management)

Approval

level : String[0..1]

1..* +is_applied_to1..*

0.. *

+approval_relationship

0.. *

1

+related

1

0.. *

+is_approved_by

0.. *

0..1

+planned_date

0..1

0..1

+actual_date

0..1

0..* +scope0..*
0..* +document_assignment0..*

Classification_system

id : String

(from Classi fication)
Approval_s tatus

status_name : String

0..* +approval0..*

0..1

+us ed_classi ficat ion_system

0..1

 
Figure 2-24 Authorization – Approval 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 278 of 550 

Dat e_tim e

t ime : String[0..1]
date : String

Date_and_person_organization

1 +actual_date1

Date_time_assignment

role : St ring

0..*

+date_time_assignment

0..*

Date_and_person_assignment

role :  String

0..*+date_and_person_assignment 0..*

Date_time_person_organizati
on_element_select

1..*+is_applied_to 1..*

1..* +is_applied_to1..*

General_organization
al_data_select

Event_reference

event_type : String

0.. 1 +event_context0.. 1

Duration

time : String
time_unit : String

0..1

+offset

0..1

 
Figure 2-25 Authorization – Date and time 

2.7.9.1. Classes 

 
Class Address 
 
Description 

An Address contains information about how a person or an organization can be con-
tacted. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
internal_location : String [0..1]  
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The internal location. 

 
street_number : String [0..1]  

 
The street number. 

 
street : String [0..1]  

 
The street. 

 
postal_box : String [0..1]  

 
The postal box. 

 
town : String [0..1]  

 
The town. 

 
region : String [0..1]  

 
The region. 

 
postal_code : String [0..1]  

 
The postal code. 

 
country : String [0..1]  

 
The country. 

 
facsimile_number : String [0..1]  

 
The fax number. 

 
telephone_number : String [0..1]  

 
The telephone number. 

 
electronic_mail_address : String [0..1]  

 
The e-mail address. 

 
telex_number : String [0..1]  

 
The telex number. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Approval 
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Description 

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 

 
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 subject 
to a defined change process and tools and other equipment required for production may be or-
dered;  
- 'planning': The referenced object is technically complete and has reached a status sufficiently 
stable so that other designs may be based on it. 

 
Compositions 

 
approval_relationship : Approval_relationship [0..*]  

 
The Approval_relationship specifies the Approval_relationship that relates the first of the two 
Approval objects. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Approval. 

 
Associations 

 
scope : Organization [0..*]  

 
The scope specifies the set of Organization objects for which the Approval is valid. 

 
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. 

 
planned_date : Date_time [0..1]  

 
The planned_date specifies the date when the Approval is or was supposed to be performed. 

 
is_approved_by : Date_and_person_organization [0..*]  

 
The is_approved_by specifies personnel responsible for the Approval and the dates of the Ap-
proval. 
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is_applied_to : Approval_element_select [1..*]  

 
The is_applied_to specifies the objects to which the Approval is assigned. 

 
 
Class Approval_relationship 
 
Description 

An Approval_relationship is a relationship between two Approval objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'decomposition': The Approval_relationship defines a relationship where the related Approval 
is one of the components into 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 re-
lated 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 a relationship where the relating Approval shall 
be completed before the related Approval is given. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Approval_relationship. 

 
Associations 

 
related : Approval [1]  

 
The related specifies the second of the two Approval objects related by the Ap-
proval_relationship. 

 
 
Class Approval_status 
 
Description 

An Approval_status is the state of acceptance of some product data. 
 
Base Class 

PLM_root_object (ABS) 
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Attributes 

 
status_name : String [1]  

 
The status_name specifies the terms characterizing the Approval_status. 

 
Compositions 

 
approval : Approval [0..*]  

 
The Approval indicates the approval that is applied to the level of acceptance of this Ap-
proval_status, for the specified 'level'. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Approval_status. 

 
Associations 

 
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. 

 
 
Class Date_and_person_assignment 
 
Description 

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 

 
role : String [1]  

 
The role specifies the relationship between the date or time and the person or organization in 
the 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 

 
description : String_select [0..1]  

 
The description specifies additional information about the Date_and_person_assignment. 
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Associations 

 
is_applied_to : Date_time_person_organization_element_select [1..*]  

 
The is_applied_to specifies the set of objects with which the Date_and_person_assignment is 
associated. 

 
 
Class Date_and_person_organization 
 
Description 

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 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
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 

 
actual_date : Date_time [1]  

 
The actual_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. 

 
 
Class Date_time 
 
Description 

A Date_time is the specification of a date and an optional time of day. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
time : String [0..1]  

 
The time specifies a moment of occurrence measured by hour, minute, and second. 

 
date : String [1]  
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The date specifies the calendar time, defined according to the Gregorian calendar, conveying 
information about the year, the month, and the day in no specific order. The representation of a 
date shall be complete, i.e., millenium, century, and year-within-century data shall be included. 

 
Compositions 

 
date_time_assignment : Date_time_assignment [0..*]  

 
The Date_time_assignment specifies the Date_time_assignment which this Date_time is as-
signed to. 

 
Associations 

 
--- 

 
 
Class Date_time_assignment 
 
Description 

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 

 
role : String [1]  

 
The role specifies the action associated with the Date_time_assignment.  
 
Where applicable the following values shall be used:  
 
- 'classification date': The assignment specifies that the specified object is classified at the given 
date and time. This value shall only be used, if the Date_time_assignment refers to 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 product 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 

 
description : String_select [0..1]  

 
The description specifies additional information about the Date_time_assignment. 

 
Associations 

 
is_applied_to : Date_time_person_organization_element_select [1..*]  



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 285 of 550 

 
The is_applied_to specifies the set of objects of product data with which the 
Date_time_assignment is associated. 

 
 
Class Duration 
 
Description 

A Duration is the definition of a period of time. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
time : String [1]  

 
The time specifies the extend of the Duration. 

 
time_unit : String [1]  

 
The time_unit specifies the unit in which the time is specified. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Event_reference 
 
Description 

An Event_reference is the definition of a point in time established relative to an event. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
event_type : String [1]  

 
The event_type specifies the kind of event that serves as reference. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Event_reference. 

 
Associations 
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event_context : General_organizational_data_select [0..1]  

 
The event_context specifies the piece of product data the Event_reference refers to. 

 
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. 

 
 
Class Organization 
 
Description 

An Organization is a group of people involved in a particular business process. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
organization_name : String [1]  

 
The organization_name specifies the word or group of words used to refer to the Organization. 

 
organization_type : String [0..1]  

 
The organization_type specifies the type of the Organization.  
 
Where applicable the following 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. 

 
id : String [1]  

 
The id specifies the identifier of the Organization. 

 
Compositions 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Organization. 

 
person_organization_assignment : Person_organization_assignment [0..*]  

 
The Person_organization_assignment specifies the Person_organization_assignment that con-
cerns this Organization 

 
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. 

 
alias_identification : Alias_identification [0..*]  
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The Alias_identification specifies the Alias_identification that is applied to this Organization. 

 
Associations 

 
postal_address : Address [0..1]  

 
The postal_address specifies the address where letter mail is delivered. 

 
delivery_address : Address [0..1]  

 
The delivery_address specifies the address where goods are delivered. 

 
visitor_address : Address [0..1]  

 
The visitor_address specifies the address where the organization receives visitors. 

 
 
Class Person 
 
Description 

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 

PLM_root_object (ABS) 
 
Attributes 

 
person_name : String [1]  

 
The person_name specifies the word or group of words used to refer to the Person. 

 
Compositions 

 
person_in_organization : Person_in_organization [1..*]  

 
The Person_in_organization specifies the person_in_organization which this Person is as-
signed to. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Person. 

 
Associations 

 
preferred_business_address : Address [0..1]  

 
The preferred_business_address specifies the location of the office of the Person. 

 
 
Class Person_in_organization 
 
Description 
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A Person_in_organization is the specification of a Person in the context of an Organiza-
tion. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
role : String [1]  

 
The role specifies the relationship between the Person and the Organization. 

 
id : String [0..1]  

 
The id specifies an identifier of the person. The identifier shall be unique within the scope of the 
'associated_organization'. 

 
Compositions 

 
person_organization_assignment : Person_organization_assignment [0..*]  

 
The Person_organization_assignment specifies the Person_organization_assignment that con-
cerns this Person_in_organization. 

 
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. 

 
associated_organization : Organization [1]  

 
The associated_organization specifies the Organization with which the Person is associated. 

 
 
Class Person_organization_assignment 
 
Description 

A Person_organization_assignment is an object that associates an Organization or a Per-
son_in_organization with product data. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
role : String [1]  

 
The role specifies the responsibility of the assigned Person or Organization with respect to the 
object that it is applied to.  
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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 is formally 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 ref-
erenced 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 changes to any at-
tribute of the referenced object;  
- 'id owner': The assigned Person or Organization is the one responsible for the designation 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 actual 
(physical) object;  
- 'owner': The assigned Person or Organization owns the referenced object, and has final say 
over its disposition and any changes to it;  
- 'supplier': The assigned Person or Organization is the one who delivers the actual (physical) 
object (e.g., a dealer);  
- 'wholesaler': The assigned Person or Organization is the one who is in the sales chain be-
tween the manufacturer and the supplier. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Person_organization_assignment. 

 
Associations 

 
is_applied_to : Date_time_person_organization_element_select [1..*]  

 
The is_applied_to specifies the object with which the Person_organization_assignment is asso-
ciated. 

 

2.7.9.2. Interfaces 

 
Interface Approval_element_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Work_request 
Work_order 
Project 
Activity_method_assignment 
Activity_element 
Activity 
General_classification 
Classification_system 
Classification_association 
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Specification_inclusion 
Specification_expression 
Specification_category 
Specification 
Product_structure_relationship 
Product_class 
Physical_instance_test_result 
Physical_instance 
Manufacturing_configuration (ABS) 
Design_constraint 
Configuration 
Complex_product (ABS) 
Class_structure_relationship 
Class_specification_association 
Class_inclusion_association 
Class_condition_association 
Class_category_association 
Document_version 
Document_representation (ABS) 
Document_file (ABS) 
Document 
Item_version 
Item_definition_relationship (ABS) 
Design_discipline_item_definition 
Physical_assembly_relationship 
Item_instance_relationship (ABS) 
Item_instance (ABS) 
Item_definition_instance_relationship (ABS) 
Process_plan 
Property_value_association (ABS) 
Property (ABS) 
Material 
Geometric_model 

 
 
Interface Date_time_person_organization_element_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Person_in_organization 
Event_reference 
Approval_status 
Work_request 
Work_order 
Project 
Activity_method_assignment 
Activity_element 
Activity 
General_classification 
Classification_system 
Classification_association 
Specification_inclusion 
Specification_expression 
Specification_category 
Specification 
Product_structure_relationship 
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Product_identification 
Product_class 
Physical_instance_test_result 
Physical_instance 
Manufacturing_configuration (ABS) 
Design_constraint 
Configuration 
Complex_product_relationship 
Complex_product (ABS) 
Class_structure_relationship 
Class_specification_association 
Class_inclusion_association 
Class_condition_association 
Class_category_association 
Document_version 
Document_representation (ABS) 
Document_file (ABS) 
Document 
Item_version_relationship 
Item_version 
Item_definition_relationship (ABS) 
Item 
Design_discipline_item_definition 
Physical_assembly_relationship 
Item_instance_relationship (ABS) 
Item_instance (ABS) 
Item_definition_instance_relationship (ABS) 
Process_plan 
Process_operation_resource_assignment 
Process_operation_occurrence 
Process_operation_definition 
Property_value_association (ABS) 
Property (ABS) 
Material 
Geometric_model 

 
 
Interface Event_or_date_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Event_reference 
Date_time 

 
 
Interface General_organizational_data_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Person_in_organization 
Approval_status 
Work_request 
Work_order 
Project 
Activity_method_assignment 
Activity_element 
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Activity 
General_classification 
Classification_system 
Classification_association 
Specification_inclusion 
Specification_expression 
Specification_category 
Specification 
Product_structure_relationship 
Product_identification 
Product_class 
Physical_instance_test_result 
Physical_instance 
Manufacturing_configuration (ABS) 
Design_constraint 
Configuration 
Complex_product_relationship 
Complex_product (ABS) 
Class_structure_relationship 
Class_specification_association 
Class_inclusion_association 
Class_condition_association 
Class_category_association 
Document_version 
Document_representation (ABS) 
Document_file (ABS) 
Document 
Item_version_relationship 
Item_version 
Item_definition_relationship (ABS) 
Item 
Design_discipline_item_definition 
Physical_assembly_relationship 
Item_instance_relationship (ABS) 
Item_instance (ABS) 
Item_definition_instance_relationship (ABS) 
Process_plan 
Process_operation_resource_assignment 
Process_operation_occurrence 
Process_operation_definition 
Property_value_association (ABS) 
Property (ABS) 
Material 
Geometric_model 

 
 
Interface Period_or_date_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Event_reference 
Duration 
Date_time 
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2.7.10. Package Configuration_management 

Configuration

configuration_type : String
inheritance_type : String

Configu red_spec
ification_select

1+is_solution_for 1

Specification_inclus ion

id : Str in g[0..1]

Specification_oper
and_select

1 +included_specification1

Specification

id : String
vers ion_id : String[0..1]
package : Boolean

0..*

+specification_inclus ion

0..*

Specification_express ion

operation : String
id : String[0..1]

0..*
+specification_inclusion

0..*

1..*+operand 1..*

Class_speci ficatio n_association

as sociation_type : S tring

1+associated_specification 1

Class_condition_association

condition_type : String

1+associated_condition 1

Product_class

id : String
level_type : String[0..1]
vers ion_id : String[0..1]

0..*

+class_specification_association

0..*

0..*

+class_condition_association

0..*

 
Figure 2-26 Configuration management – Product class condition and specification 

  

Figure 2-27 Configuration management – manufacturing configuration 

 

Lot_configuration

lot_id :  String
lot_size : String

Product_designManufacturing_configuration +is_solution_for

11

Dated_configuration

start_date : String
end_date : String[0..1]

Serial_configuration

serial_start_number : String
serial_end_number : String[0..1]
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Figure 2-28 Change management – specification category and inclusion 

 Figure 2-29 Change management – Product identification 

Class_category_association

mandatory :  Boolean

Specification_category_hierarchy

Class_inclusion_association

Specification_inclusion

id : String[0..1]

1

+associated_inclusion

1

Specification_category

implicit_exclusive_condi tion : Boolean
id : String

1+associated_category 1

0..*

+specificat ion_category_hierarchy

0..*1

+sub_category

1

Specification

id : String
version_id : String[0..1]
package : Boolean

0..*

+specification_inclusion

0..*

+category
11

Product_class
id : String
level_type : String[0. .1]
version_id : String[0. .1] 0..*

+class_inclusion_association

0..*

0..*

+class_category_association

0..*

I tem_instance

id : String

(from Part_structure)

Specification

id : String
version_id : String[0..1]
package : Boolean

Product_specification +defining_specification

1..*1..*

Product_class

id : String
level_type : String[0..1]
version_id : String[0..1]

Product_identification

version_id : String[0..1]
id : String

0..*

+item_instance

0..*

+product_identification

0..*0..*

Item_version

id : String

(from Part_identification)

Product_design
1+product 1

+product_design

0..10..1
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 Figure 2-30 Change management - Component and instance placement 

Product_component

instance_required : Boolean

Single_instance
(from Part_structure)

Component_placement

1

+reference_product_component

1

0..*
+component_placement

0..*

Transformat ion_select

(f rom Sha pe_d efinit ion_and_t ransformation )

1 +placement1

Instance_placement

1

+reference_product_component

1

0..*

+instance_placement

0..*

+placement

11
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 Figure 2-31 Change management – Effectivity 

Effective_element_select

Effectivi ty_assignment

role : String
effectivity_indication : Boolean

1
+effective_element

1

Duration

t ime : String
t ime_unit : String

(from Authorization)

Event_or_date_select
(from Authorizat ion)

Organization

organization_name : String
organization_type : String[0..1]
id : String

(from Authorization)

Effectivity

id : String[0..1]
version_id : String[0..1]
effectivity_context : String[0..1]

0..*

+effectivity_assignment

0..*

0..1

+period

0..1

0..1+end_definition 0..1

0..1+start_definit ion 0..1
+concerned_organization

0.. *0.. *
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 Figure 2-32 Change management – Complex product 

 

2.7.10.1. Classes 

 
Class Alternative_solution 
 
Description 

An Alternative_solution is the identification of one of potentially many mutually exclusive 
implementations of a Product_function or of a Product_component. 

 
Base Class 

Complex_product (ABS) 
 
Attributes 

Complex_product_relationship

relation_type : String

Technical_solution
Supplier_solution

probability_rate : String[0..1]

Complex_product

id : String
version_id : String[0..1]

1

+related

1

0..*

1

+complex_product_relationship

0..*

1

Product_constituent_select
(from Part_structure)

Product_structure_relationship
relation_type : String

0..*

+product_structure_relationship

0..*

+related

11

Product_function

Product_component
instanc e_required : Boolean

Alternative_solution

Effective_element_select

Physical_instance_definition_select

Final_definition_select

Final_solution

final_status : String

+final_specification

1..*1..*

Physical_instance

serial_number : String[0..1]
lot_id : String[0..1]
inventory_number : String[0..1]

0..1
+is_real ization_of

0..1 Physical_instance_test_result

id : String
+physical_instance_test_result

0..*0..*
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--- 

 
Compositions 

 
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 al-
ternative. All Alternative_solution objects for the same base_element are mutually exclusive. 

 
 
Class Class_category_association 
 
Description 

A Class_category_association is the association of a Specification_category with a Prod-
uct_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 Specifica-
tion_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 

 
--- 

 
Associations 

 
associated_category : Specification_category [1]  

 
The associated_category specifies the Specification_category that is associated with the Prod-
uct_class. 

 
 
Class Class_condition_association 
 
Description 

A Class_condition_association is the association of a Specification_expression with a 
Product_class. 
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Base Class 

PLM_object (ABS) 
 
Attributes 

 
condition_type : String [1]  

 
The condition_type specifies the meaning of the association.  
 
Where applicable the following values shall be used:  
 
- 'design case': The Specification_expression specifies a condition when a given object has to 
be designed and verified. This value of the condition_type is 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 distinguish 
the associated Product_class from other Product_class objects. This value is not applicable for 
a top level node in a hierarchy of Product_class objects. This identification is part of the identifi-
cation of all sub classes of this Product_class;  
- 'part usage': The Specification_expression specifies a condition for the usage of the compo-
nents of an Alternative_solution, the usage of an Item_instance or for the application of a Proc-
ess_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 least one Configuration 
object;  
- 'validity': The Specification_expression specifies a condition that is used to verify a Prod-
uct_specification for the associated Product_class. That means that the Specifica-
tion_expression evaluates to 'true' if the set of Specification objects is valid; otherwise it evalu-
ates to 'false' with the meaning that the specified object is invalid for the Product_class.  
It is valid for all products belonging to the 'associated_product_class' in case of the condition 
types 'identification' and 'validity'. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Class_condition_association. 

 
Associations 

 
associated_condition : Specification_expression [1]  

 
The associated_condition specifies the Specification_expression that is assigned to the Prod-
uct_class. 

 
 
Class Class_inclusion_association 
 
Description 

A Class_inclusion_association is the assignment of a Specification_inclusion to a Prod-
uct_class. This assignment contains the information that a particular Specifica-
tion_inclusion applies for all products of that Product_class. 

 
Base Class 

PLM_object (ABS) 
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Attributes 

 
--- 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Class_inclusion_association. 

 
Associations 

 
associated_inclusion : Specification_inclusion [1]  

 
The associated_inclusion specifies the Specification_inclusion that is associated with the Prod-
uct_class. 

 
 
Class Class_specification_association 
 
Description 

A Class_specification_association is an association of a Specification with a Prod-
uct_class. This Specification serves as a potential characteristic of all products belonging 
to the Product_class. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
association_type : String [1]  

 
The association_type specifies the kind of availability of a particular Specification in a Prod-
uct_class. 

 
Compositions 

 
--- 

 
Associations 

 
associated_specification : Specification [1]  

 
The associated_specification specifies the Specification that is associated with the Prod-
uct_class. 

 
 
Class Class_structure_relationship 
 
Description 

A Class_structure_relationship is an association between a Product_class object and ei-
ther a Product_component or a Product_function object. 
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Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'functionality': The related Product_function is an element of the functional structure of the re-
lating Product_class. This relation type shall only be used if the related object is a Prod-
uct_function;  
- 'realization': The related Product_component fulfils, partially or fully, the requirements identi-
fied with the relating Product_class. This relation type shall only be used if the related object is 
a Product_component. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Class_structure_relationship. 

 
Associations 

 
related : Product_function_component_select [1]  

 
The related specifies the Product_component or Product_function object related by the 
Class_structure_relationship. 

 
 
Class Complex_product (ABS) 
 
Description 

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 

 
id : String [1]  

 
The id specifies the identifier of the Complex_product. 

 
version_id : String [0..1]  

 
The version_id identifies a version of the concept represented by a Complex_product. 

 
Compositions 

 
product_structure_relationship : Product_structure_relationship [0..*]  
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The product_structure_relationship specifies the product_structure_relationship where this 
Complex_product is decomposed functionally, logically, or physically into or realized by the re-
lated Product_constituent. 

 
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. 

 
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. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Com-
plex_product. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Com-
plex_product. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
--- 

 
 
Class Complex_product_relationship 
 
Description 

A Complex_product_relationship is a relationship between two Complex_product objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'derivation': the Complex_product_relationship defines a relationship where the related Com-
plex_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 relationship 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-
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ing Complex_product is the preceding version and the related Complex_product is the following 
version.  

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Complex_product_relationship. 

 
Associations 

 
related : Complex_product (ABS) [1]  

 
The related specifies the second of the two objects related by the Com-
plex_product_relationship. 

 
 
Class Component_placement 
 
Description 

A Component_placement is the information pertaining to the placement of a Prod-
uct_component, which is defined in its own Cartesian_coordinate_space, in the coordi-
nate space of a reference Product_component. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
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 ref-
erence_product_component to define this reference coordinate space. 

 
placement : Transformation_select [1]  

 
The placement specifies the Geometric_model_relationship_with_transformation or the Tem-
plate_instance that defines the position of the 'placed_component' relatively to the 'refer-
ence_product_component'. In the case of Template_instance, the scale shall be omitted or set 
to 1.0. 

 
 
Class Configuration 
 
Description 
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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 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 objects referenced as the 
'is_solution_for'. 
- 'usage': The object referenced as the 'configured_element' is controlled by a Configuration. 
The Class_condition_association and Class_specification_association objects specify the us-
age cases and are referenced as the 'is_solution_for'. 

 
inheritance_type : String [1]  

 
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 con-
figured_element. The levels within such a hierarchy are defined through Prod-
uct_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 information 
must be attached locally at the application object. The value indicates that the configuration in-
formation may be inconsistent to the structural levels above it or that it is, on purpose, contra-
dictory 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 levels in 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 alterna-
tives. 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 scheme is applicable and all 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 configu-
ration information. 

 
Compositions 

 
--- 

 
Associations 

 
is_solution_for : Configured_specification_select [1]  

 
The is_solution_for specifies the characteristic or combination of characteristics for which the 
object referenced as the configured_element provides a solution or which is needed to control a 
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process operation. These characteristics are defined by a Class_specification_association and 
combinations of characteristics are defined by a Class_condition_association where the attrib-
ute 'condition type' is 'part usage'. 

 
 
Class Dated_configuration 
 
Description 

A Dated_configuration is a Manufacturing_configuration that applies onwards from a given 
date, or between a start and an end date. 

 
Base Class 

Manufacturing_configuration (ABS) 
 
Attributes 

 
start_date : String [1]  

 
The start_date specifies the first date when the Dated_configuration is valid. 

 
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 

 
--- 

 
Associations 

 
--- 

 
 
Class Descriptive_specification 
 
Description 

A Descriptive_specification is a textual description of an object. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [0..1]  

 
The id specifies the identifier of the Descriptive_specification. 

 
Compositions 

 
description : String_select [1]  

 
The description specifies the Descriptive_specification. 
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document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Descrip-
tive_specification. 

 
Associations 

 
--- 

 
 
Class Design_constraint 
 
Description 

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 

PLM_root_object (ABS) 
 
Attributes 

 
constraint_id : String [1]  

 
The constraint_id specifies the identifier of the Design_constraint. 

 
Compositions 

 
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. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Design_constraint. 

 
name : String_select [0..1]  

 
The name specifies the word or group of words by which the Design_constraint is referred to. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this De-
sign_constraint. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
is_valid_for : Product_class [0..*]  

 
The is_valid_for specifies the set of Product_class objects that are affected by the De-
sign_constraint. 
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Class Design_constraint_association 
 
Description 

A Design_constraint_association is a mechanism to associate a Design_constraint with 
an object that is subject to the constraint indicated. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
name : String_select [0..1]  

 
The name specifies the word or group of words by which the Design_constraint_association is 
referred to. 

 
Associations 

 
is_based_on : Design_constraint [1]  

 
The is_based_on specifies the Design_constraint that represents the constraint. 

 
 
Class Design_constraint_relationship 
 
Description 

A Design_constraint_relationship is a relationship between two Design_constraint objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Design_constraint_relationship. 

 
Associations 

 
related : Design_constraint [1]  
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The related specifies the second of the two Design_constraint objects related by the De-
sign_constraint_relationship. 

 
 
Class Design_constraint_version 
 
Description 

A Design_constraint_version is a particular version of a Design_constraint. 
 
Base Class 

Design_constraint 
 
Attributes 

 
version_id : String [1]  

 
The version_id specifies the identification of a particular version of a Design_constraint. The 
version_id shall be unique within the scope of a Design_constraint. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Effectivity 
 
Description 

An Effectivity is the identification of the valid use of an aspect of product data tracked by 
date or event. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [0..1]  

 
The id specifies the identifier of the Effectivity. 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of the Effectivity. 

 
effectivity_context : String [0..1]  

 
The effectivity_context specifies the life cycle stage for which the Effectivity is valid. 

 
Compositions 
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effectivity_assignment : Effectivity_assignment [0..*]  

 
The effectivity_assignment specifies the effectivity_assignment which this Effectivity is assigned 
to. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Effectivity. 

 
Associations 

 
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 the interval of effectivity. 

 
start_definition : Event_or_date_select [0..1]  

 
The start_definition specifies the start of the period. The bound specified by the start_definition 
is included in the interval of effectivity. 

 
period : Duration [0..1]  

 
The period specifies the period of time in 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. 

 
concerned_organization : Organization [0..*]  

 
The concerned_organization specifies the set of Organization objects in which the Effectivity is 
valid. 

 
 
Class Effectivity_assignment 
 
Description 

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 

PLM_object (ABS) 
 
Attributes 

 
role : String [1]  

 
The role specifies the relationship between the Effectivity and the object that has an effectivity 
assigned to it.  
 
Where applicable the following values shall be used:  
 
- 'actual': The actual period during which the Effectivity lasted;  
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- '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. 

 
effectivity_indication : Boolean [1]  

 
The effectivity_indication specifies whether the assigned_effectivity defines a period of effectiv-
ity (value equal 'TRUE') or a period of ineffectivity (value equal 'FALSE') for the effec-
tive_element. In the first case, use of the effective_element is or was valid during the consid-
ered period. 

 
Compositions 

 
--- 

 
Associations 

 
effective_element : Effective_element_select [1]  

 
The effective_element specifies the object that has an Effectivity assigned to it. 

 
 
Class Final_solution 
 
Description 

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 defini-
tion. 

 
Base Class 

Alternative_solution 
 
Attributes 

 
final_status : String [1]  

 
The final_status specifies the level of completion between the neutral part and the final part. 

 
Compositions 

 
--- 

 
Associations 

 
final_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 De-
sign_discipline_item_definition. 

 
 
Class Instance_placement 
 
Description 
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An Instance_placement is the information pertaining to the placement of a Sin-
gle_instance, which is defined in its own Cartesian_coordinate_space, in the coordinate 
space of a reference Product_component. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
reference_product_component : Product_component [1]  

 
The reference_product_component specifies the Product_component that specifies indirectly 
the reference coordinate space. A Model_property_association shall be assigned to the refer-
ence_product_component to define this reference coordinate space. 

 
placement : Transformation_select [1]  

 
The placement specifies the Geometric_model_relationship_with_transformation or the Tem-
plate_instance that defines the position of the 'placed_instance' relatively to the 'refer-
ence_product_component'. In the case of Template_instance, the scale shall be omitted or set 
to 1.0. 

 
 
Class Item_function_association 
 
Description 

An Item_function_association is a mechanism to relate a Product_function and a De-
sign_discipline_item_definition. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
association_type : String [1]  

 
The association_type specifies the kind of association. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Item_function_association. 

 
Associations 
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associated_function : Product_function [1]  

 
The associated_function specifies the associated Product_function. 

 
 
Class Lot_configuration 
 
Description 

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 

Manufacturing_configuration (ABS) 
 
Attributes 

 
lot_id : String [1]  

 
The lot_id specifies the identification of the batch for which the Lot_configuration applies. 

 
lot_size : String [1]  

 
The lot_size specifies the size of the batch for which the Lot_configuration applies. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Manufacturing_configuration (ABS) 
 
Description 

A Manufacturing_configuration is the association of a Product_design with an I-
tem_instance. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 
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concerned_organization : Organization [0..*]  

 
The concerned_organization specifies the Organization in which the Manufactur-
ing_configuration is valid. The case where the concerned_organization is an empty set means 
that the Manufacturing_configuration regards any organization that may consider the 'config-
ured_element'. 

 
is_solution_for : Product_design [1]  

 
The is_solution_for specifies the design for which an Item_instance is configured. 

 
 
Class Physical_instance 
 
Description 

A Physical_instance is the denomination of a physically realized object. A Physi-
cal_instance may be identified by a serial number. A lot id may be provided additionally to 
the serial number. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
serial_number : String [0..1]  

 
The serial_number is an identifier that distinguishes one Physical_instance from another. 

 
lot_id : String [0..1]  

 
The lot_id specifies the identifier of the lot the Physical_instance is part of. 

 
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 

 
physical_instance_test_result : Physical_instance_test_result [0..*]  

 
The physical_instance_test_result specifies the physical_instance_test_result for which this 
Physical_instance was the subject of the test activity. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Physical_instance. 

 
physical_assembly_relationship : Physical_assembly_relationship [0..*]  

 
The physical_assembly_relationship specifies the physical_assembly_relationship for which 
this Physical_instance serves as the assembly in the physical structure. 

 
document_assignment : Document_assignment [0..*]  
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The document_assignment specifies the object that provides information for this Physi-
cal_instance. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Physi-
cal_instance. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
is_realization_of : Physical_instance_definition_select [0..1]  

 
The is_realization_of specifies the Product_identification or the De-
sign_discipline_item_definition that collects the information defining the Physical_instance. 

 
 
Class Physical_instance_test_result 
 
Description 

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 

 
id : String [1]  

 
The id specifies the identifier of the Physical_instance_test_result. 

 
Compositions 

 
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 Physi-
cal_instance_test_result. 

 
Associations 

 
test_result : Property_value_representation [0..*]  

 
The test_result specifies the characteristics that were determined by the performed test. 

 
test_activity : Test_activity_select [0..1]  
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The test_activity specifies the Activity or the Process_operation_occurrence that has lead to the 
test result. 

 
 
Class Product_class 
 
Description 

A Product_class is the identification of a set of similar products to be offered to the mar-
ket. Product_class objects that are related to each other by a Product_class_relationship 
do not inherit any characteristics from each other. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Product_class that shall be unique. 

 
level_type : String [0..1]  

 
The level_type specifies the level or category of this Product_class in a hierarchical structure of 
Product_class objects. The level_type shall only be used if and only if the level_type is speci-
fied in the the context of the unit of functionality 'specification_control' (UoF S7). 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of a Product_class. 

 
Compositions 

 
product_identification : Product_identification [0..*]  

 
The product_identification specifies the product_identification of the product that belongs to this 
Product_class. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Product_class. 

 
name : String_select [0..1]  

 
The name specifies the word or group of words by which the Product_class is referred to. 

 
class_structure_relationship : Class_structure_relationship [0..*]  

 
The class_structure_relationship specifies the class_structure_relationship that relates this 
Product_class. 

 
class_specification_association : Class_specification_association [0..*]  

 
The class_specification_association specifies the class_specification_association that is valid 
for this Product_class. 
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class_inclusion_association : Class_inclusion_association [0..*]  

 
The class_inclusion_association specifies the class_inclusion_association that is valid for this 
Product_class. 

 
class_condition_association : Class_condition_association [0..*]  

 
The class_condition_association specifies the class_condition_association that is valid for this 
Product_class. 

 
class_category_association : Class_category_association [0..*]  

 
The class_category_association specifies the class_category_association that is valid for this 
Product_class. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Product_class. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Product_class. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
--- 

 
 
Class Product_component 
 
Description 

A Product_component is an element in a conceptual product structure. 
 
Base Class 

Complex_product (ABS) 
 
Attributes 

 
instance_required : Boolean [1]  

 
The instance_required specifies if the existence of a corresponding Item_instance is required 
for the various Alternative_solution objects of that Product_component. A value of 'true' indi-
cates that a corresponding Item_instance is required. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Product_component. 

 
name : String_select [0..1]  
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The name specifies the word or group of words by which the Product_component is referred to. 

 
configuration : Configuration [0..*]  

 
The configuration specifies the configuration that controls this Product_component for its valid 
usage. 

 
component_placement : Component_placement [0..*]  

 
The component_placement specifies the component_placement that is positioned with respect 
to this Product_component. 

 
Associations 

 
is_relevant_for : Application_context [0..*]  

 
The is_relevant_for specifies the Application_context objects in which the Product_component 
has to be considered. 

 
is_influenced_by : Class_category_association [0..*]  

 
The is_influenced_by specifies the Specification_category objects that impact the design of a 
solution for the Product_component in the context of the Product_class objects that are referred 
to by the Class_category_association objects. 

 
 
Class Product_design 
 
Description 

A Product_design is a mechanism to associate an Item_version with its corresponding 
Product_identification. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
product : Product_identification [1]  

 
The product specifies the Product_identification that represents the requirements. 

 
 
Class Product_function 
 
Description 

A Product_function is a behaviour or an action expected from a product. 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 318 of 550 

 
Base Class 

Complex_product (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Product_function. 

 
name : String_select [0..1]  

 
The name specifies the word or group of words by which the Product_function is referred to. 

 
configuration : Configuration [0..*]  

 
The configuration specifies the configuration that controls this Product_function for its valid us-
age. 

 
Associations 

 
is_relevant_for : Application_context [0..*]  

 
The is_relevant_for specifies the Application_context objects in which the Product_function has 
to be considered. 

 
 
Class Product_identification 
 
Description 

A Product_identification identifies a manufacturable object, or expected as so. A Prod-
uct_identification is defined with respect to the Product_class it is a member of. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of a Product_identification. 

 
id : String [1]  

 
The id specifies the identifier of the Product_identification. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Product_identification . 
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name : String_select [0..1]  

 
The name specifies the word or group of words by which the Product_identification is referred 
to. 

 
item_instance : Item_instance (ABS) [0..*]  

 
The item_instance specifies the item_instance for which this  
Product_identification serves as a definition. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Prod-
uct_identification. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
--- 

 
 
Class Product_specification 
 
Description 

A Product_specification is a Product_identification for which one or more additional Speci-
fication objects enhance the characterization provided for the associated Product_class 

 
Base Class 

Product_identification 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
defining_specification : Specification [1..*]  

 
The defining_specification specifies the set of Specification objects necessary to discriminate 
the Product_specification within its Product_class. 

 
 
Class Product_structure_relationship 
 
Description 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 320 of 550 

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 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following 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 Prod-
uct_constituent of the same type;  
- 'functionality': The related Product_constituent is an element of the functional structure 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 Prod-
uct_function ; 
- 'occurrence': The related Product_constituent is an occurrence defined by the relating Com-
plex_product. This relation 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 Com-
plex_product in a more specific way than defined for the relating Complex_product. This rela-
tion type shall only be used for Product_constituent and Complex_product of the same type. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Product_structure_relationship. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Prod-
uct_structure_relationship. 

 
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 physical component 
or a realization of the relating Complex_product. 

 
 
Class Serial_configuration 
 
Description 
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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 

 
serial_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. 

 
serial_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 

 
--- 

 
Associations 

 
--- 

 
 
Class Specification 
 
Description 

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 Specifica-
tion_category that completes the semantics of the Specification. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Specification that shall be unique within the scope of a Spe-
cification_category. 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of a Specification. 

 
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 Specifica-
tion_inclusion per Product_class considered, that refers to this Specification as 'if_condition'. 
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The Specification objects that are members of the package, shall be specified as in-
cluded_specification. 

 
Compositions 

 
specification_inclusion : Specification_inclusion [0..*]  

 
The specification_inclusion specifies the specification_inclusion for which this Specification ser-
ves as the condition for the inclusion. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Specification. 

 
name : String_select [0..1]  

 
The name specifies the word or group of words by which the Specification is referred to. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Specification. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Specification. 

 
Associations 

 
category : Specification_category [1]  

 
The category specifies the Specification_category that completes the semantics of the Specifi-
cation. 

 
 
Class Specification_category 
 
Description 

A Specification_category is the definition of a set of Specification objects serving the sa-
me purpose. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
implicit_exclusive_condition : Boolean [1]  

 
The implicit_exclusive_condition specifies whether the Specification objects within the Specifi-
cation_category are mutually exclusive for the production of one particular product. A value of 
'true' indicates that the referenced objects are mutually exclusive for the production of the par-
ticular product. 

 
id : String [1]  

 
The id specifies the identifier of the Specification_category that shall be unique. 
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Compositions 

 
specification_category_hierarchy : Specification_category_hierarchy [0..*]  

 
The specification_category_hierarchy specifies the specification_category_hierarchy for which 
this Specification_category is the higher level. 

 
description : String_select [1]  

 
The description specifies information about the Specification_category. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Specifica-
tion_category. 

 
alias_identification : Alias_identification [0..*]  

 
The Alias_identification specifies the Alias_identification that is applied to this Specifica-
tion_category. 

 
Associations 

 
--- 

 
 
Class Specification_category_hierarchy 
 
Description 

A Specification_category_hierarchy is used to build up hierarchical structures of Specifica-
tion_category objects. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
sub_category : Specification_category [1]  

 
The sub_category is the lower level of Specification_category in Specifica-
tion_category_hierarchy. 

 
 
Class Specification_expression 
 
Description 
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A Specification_expression is a combination of Specification objects formed by Boolean 
operations. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
operation : String [1]  

 
The operation specifies the kind of Boolean operation. Four kinds of operations are permitted:  
 
- 'and': All of the identified Specification objects shall be used;  
- 'or': A subset or all 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. 

 
id : String [0..1]  

 
The id specifies the identifier of the Specification_expression. 

 
Compositions 

 
specification_inclusion : Specification_inclusion [0..*]  

 
The specification_inclusion specifies the specification_inclusion for which this Specifica-
tion_expression serves as the condition for the inclusion. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Specification_expression. 

 
Associations 

 
operand : Specification_operand_select [1..*]  

 
The operand specifies the operands of the Boolean operation that are either Specification ob-
jects or other Specification_expression objects. 

 
 
Class Specification_inclusion 
 
Description 

A Specification_inclusion is the representation of the statement that specifies that the ap-
plication of a Specification or of a Specification_expression implies the inclusion of an ad-
ditional Specification or Specification_expression. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
id : String [0..1]  

 
The id specifies the identifier of the Specification_inclusion. 
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Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Specification_inclusion. 

 
Associations 

 
included_specification : Specification_operand_select [1]  

 
The included_specification specifies the Specification or the Specification_expression objects 
that are to be included. The included_specification shall not reference a Specifica-
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. 

 
 
Class Supplier_solution 
 
Description 

A Supplier_solution is an alternative solution provided by a particular supplier. 
 
Base Class 

Alternative_solution 
 
Attributes 

 
probability_rate : String [0..1]  

 
The probability_rate specifies the share that is assigned to the supplier in the context of the ba-
se element. 

 
Compositions 

 
--- 

 
Associations 

 
supplier : Organization [1]  

 
The supplier specifies the Organization that acts as supplier for the Supplier_solution. 

 
 
Class Technical_solution 
 
Description 

A Technical_solution is an alternative solution where the functional requirements are ful-
filled in a certain technical way. 

 
Base Class 

Alternative_solution 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 326 of 550 

 
Attributes 

 
--- 

 
Compositions 

 
description : String_select [1]  

 
The description specifies additional information about the Technical_solution. 

 
Associations 

 
--- 

 

2.7.10.2. Interfaces 

 
Interface Complex_product_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Product_function 
Product_component 
Alternative_solution 

 
 
Interface Configured_specification_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Class_specification_association 
Class_condition_association 

 
 
Interface Effective_element_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Classification_system 
Specification_inclusion 
Specification_expression 
Specification_category 
Specification 
Product_structure_relationship 
Product_identification 
Product_class 
Design_constraint 
Configuration 
Complex_product_relationship 
Complex_product (ABS) 
Class_structure_relationship 
Class_specification_association 
Class_inclusion_association 
Class_condition_association 
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Class_category_association 
Document_version 
Document_representation (ABS) 
Document_file (ABS) 
Document 
Item_version 
Item_definition_relationship (ABS) 
Item 
Item_instance_relationship (ABS) 
Item_instance (ABS) 
Item_definition_instance_relationship (ABS) 
Process_plan 
Process_operation_resource_assignment 
Process_operation_occurrence_relationship 
Process_operation_occurrence 
Process_operation_definition_relationship 
Process_operation_definition 
Property_value_association (ABS) 
Property (ABS) 
Material 
Geometric_model 

 
 
Interface Final_definition_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Physical_instance 
Descriptive_specification 
Design_discipline_item_definition 

 
 
Interface Physical_instance_definition_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Product_identification 
Design_discipline_item_definition 

 
 
Interface Product_function_component_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Product_function 
Product_component 

 
 
Interface Specification_operand_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Specification_expression 
Specification 
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Interface Test_activity_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Activity 
Process_operation_occurrence 
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2.7.11. Package Change_and_work_management 

 Figure 2-33 Change management 

2.7.11.1. Classes 

 
Class Activity 
 
Description 

An Activity is the fact of achieving or accomplishing an action. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
activity_type : String [1]  

 
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 circum-
stances;  
- '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;  
- 'design change': An Activity to change the design of an item or an assembly; this might include 
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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 a preliminary version of an item;  
- 'rectification': An Activity to correct the data, documentation or structure associated with an i-
tem;  
- 'restructuring': An Activity to create a new structure or position within a bill of material without 
changing the data associated with the items in 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 Ac-
tivity_relationship with a 'relation_type' of value 'decomposition'. 

 
id : String [1]  

 
The id specifies the identifier of the Activity. 

 
status : String [0..1]  

 
The status specifies the level of completion of the Activity. 

 
internal : Boolean [0..1]  

 
The internal specifies whether the activity is carried out within the organization that initiated the 
activity. A value of 'true' indicates that the activity is carried out within this particular organiza-
tion. 

 
Compositions 

 
activity_relationship : Activity_relationship [0..*]  

 
The Activity_relationship specifies the Activity_relationship that relates the first of the two Activ-
ity objects. 

 
activity_element : Activity_element [0..*]  

 
The Activity_element specifies the Activity_element that belongs to this Activity. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Activity. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Activity. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
chosen_method : Activity_method [0..1]  

 
The chosen_method specifies the Activity_method used to carry out the Activity. 

 
actual_start_date : Date_time [0..1]  
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The actual_start_date specifies the date when the Activity actually started. 

 
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. 

 
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. 

 
actual_end_date : Date_time [0..1]  

 
The actual_end_date specifies the date when the Activity actually finished. 

 
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. 

 
supplying_organization : Organization [0..*]  

 
The supplying_organization specifies the set of Organization objects that carry out the work. 

 
concerned_organization : Organization [0..*]  

 
The concerned_organization specifies the set of Organization objects that are affected by the 
result of the Activity. 

 
resolved_request : Work_request [0..*]  

 
The resolved_request specifies the set of Work_request objects that are resolved by the Activ-
ity. 

 
 
Class Activity_element 
 
Description 

An Activity_element is an item of work that is part of an Activity. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
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 Activity per-
formed ; 
- 'input': The referenced element serves as initial data for the Activity;  
- 'output': The referenced element is a result of the Activity. 
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Compositions 

 
element_delivery : Element_delivery [0..*]  

 
The Element_delivery specifies the Element_delivery which this Activity_element is subject to. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Activ-
ity_element. 

 
Associations 

 
element : Activity_element_select [1]  

 
The element specifies the piece of product data that is under work. 

 
 
Class Activity_method 
 
Description 

An Activity_method is a procedure that may be used to solve a request. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
consequence : String [0..1]  

 
The consequence specifies the expected positive or negative effects of the application of a par-
ticular Activity_method. 

 
Compositions 

 
activity_method_assignment : Activity_method_assignment [0..*]  

 
The activity_method_assignment specifies the activity_method_assignment for which this activ-
ity_method is recommended or shall not be chosen. 

 
name : String_select [1]  

 
The name specifies the word or group of words by which the Activity_method is referred to. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Activ-
ity_method. 

 
Associations 

 
description : String_select [1]  

 
The description specifies additional information that defines the Activity_method in terms of ei-
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ther the nature of the Activity_method or in terms of the specific procedure steps required to 
implement it. 

 
 
Class Activity_method_assignment 
 
Description 

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 ac-
complish the specified Work_request;  
- 'recommended method': The specified Activity_method may be used in order to accomplish 
the specified Work_request. 

 
Compositions 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
associated_request : Work_request [1]  

 
The associated_request identifies the Work_request that the recommended or non-
recommended method applies to. 

 
 
Class Activity_relationship 
 
Description 

An Activity_relationship is a relationship between two Activity objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
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Where applicable the following values shall be used:  
 
- 'alternative': The application object defines a relationship 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 re-
lated Activity shall not have any overlap in time of execution;  
- 'precedence': The application object defines a relationship where the related Activity has hig-
her priority than the relating Activity;  
- 'sequence': The application object defines a relationship where the relating Activity shall be 
completed before the related Activity starts;  
- 'simultaneity': The application object defines a relationship that establishes that both the relat-
ing and related Activity are considered as occurring during the same time period or shall be per-
formed together in order to ensure consistency and enhance efficiency. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Activity_relationship. 

 
Associations 

 
related : Activity [1]  

 
The related specifies the second of the two Activity objects related by an Activity_relationship. 

 
 
Class Change 
 
Description 

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) 
 
Attributes 

 
--- 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Change. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Change. 
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Associations 

 
--- 

 
 
Class Element_delivery 
 
Description 

An Element_delivery is the specification of the expected delivery of an Activity_element. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
quantity : Value_with_unit (ABS) [1]  

 
The quantity specifies the number of objects referred by the Activity_element to be delivered. 

 
destination : Organization [1]  

 
The destination specifies the Organization the Activity_element is to be delivered to. 

 
 
Class Project 
 
Description 

A Project is an identified program of work. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Project. 

 
Compositions 

 
Project_relationship : Project_relationship [0..*]  

 
The Project_relationship specifies the Project_relationship that relates the first of the two Proj-
ect objects. 
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description : String_select [0..1]  

 
The description specifies additional information about the Project. 

 
name : String_select [1]  

 
The name specifies the word or group of words by which the Project is referred to. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Project. 

 
Associations 

 
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 fin-
ished or the planned duration of the Project. 

 
work_program : Activity [0..*]  

 
The work_program specifies the Activity objects that are carried out within the Project. 

 
planned_start_date : Event_or_date_select [0..1]  

 
The planned_start_date specifies the date when the Project is or was supposed to be started. 

 
actual_end_date : Date_time [0..1]  

 
The actual_end_date specifies the date when the Project was actually finished. 

 
actual_start_date : Date_time [0..1]  

 
The actual_start_date specifies the date when the Project was actually started. 

 
is_applied_to : Project_information_select [0..*]  

 
The is_applied_to specifies the set of objects that the work carried out by a Project applies to. 

 
 
Class Project_relationship 
 
Description 

A Project_relationship is a relationship between two Project objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
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- 'decomposition': The application object defines a relationship where the related 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 a relationship where the relating Project shall be 
completed before the related Project starts;  
- 'succession': The related Project is the successor of the relating Project. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Project_relationship. 

 
Associations 

 
related : Project [1]  

 
The related specifies the second of the two Project objects related by a Project_relationship. 

 
 
Class Work_order 
 
Description 

A Work_order is the authorization for one or more Activity objects to be performed. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Work_order. 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of a Work_order. 

 
work_order_type : String [1]  

 
The work_order_type specifies the kind of the Work_order.  
 
Where applicable the following 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 directors, 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 manufactur-
ing process. 

 
Compositions 
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description : String_select [0..1]  

 
The description specifies additional information about the Work_order. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Work_order. 

 
Associations 

 
is_controlling : Activity [1..*]  

 
The is_controlling specifies the Activity objects that are controlled by this particular Work_order. 

 
 
Class Work_request 
 
Description 

A Work_request is the solicitation for some work to be done. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Work_request. 

 
request_type : String [1]  

 
The request_type specifies the intention of the Work_request.  
 
Where applicable the following 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 an 
item;  
- 'customer rejection': A request resulting from a rejection by a customer;  
- 'customer request': A request for an activity that is necessary to solve the request of a cus-
tomer;  
- '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 process;  
- '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 a tool. 

 
status : String [1]  
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The status specifies the stage of the Work_request.  
 
Where applicable the following values shall be used:  
 
- 'in work': The request is being developed;  
- '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 com-
pleted and no further work is required. 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of a Work_request. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Work_request. 

 
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..*]  

 
The notified_person specifies the personnel that shall be informed about the Work_request and 
the date when the personnel or organization shall be informed. 

 
scope : Activity_element_select [0..*]  

 
The scope specifies the objects that are subject to the Work_request. 

 
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. 

 

2.7.11.2. Interfaces 

 
Interface Activity_element_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Activity_method 
Specification_inclusion 
Specification_expression 
Specification_category 
Specification 
Product_structure_relationship 
Product_identification 
Product_class 
Physical_instance 
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Manufacturing_configuration (ABS) 
Design_constraint 
Configuration 
Complex_product (ABS) 
Class_structure_relationship 
Class_specification_association 
Class_inclusion_association 
Class_condition_association 
Class_category_association 
Document_version 
Document_representation (ABS) 
Document_file (ABS) 
Document 
Item_version 
Item_definition_relationship (ABS) 
Item 
Design_discipline_item_definition 
Physical_assembly_relationship 
Item_instance_relationship (ABS) 
Item_instance (ABS) 
Item_definition_instance_relationship (ABS) 
Process_plan 
Process_operation_occurrence 
Process_operation_definition 
Property_value_association (ABS) 
Property (ABS) 
Material 
Geometric_model 

 
 
Interface Project_information_select 
 
This empty interface is defined to provide a placeholder for the following Classes: 

Product_identification 
Product_class 
Physical_instance 
Complex_product (ABS) 
Document_version 
Document 
Item_version 
Item 
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2.7.12. Package Process_planning 

 

Figure 2-34 Process planning  

2.7.12.1. Classes 
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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 

 
id : String [1]  

 
The id specifies the identifier of the Process_operation_definition that shall be unique within the 
scope of the associated Process_plan_version. 

 
process_type : String [1]  

 
The process_type specifies the type of the Process_operation_definition. 

 
version_id : String [0..1]  

 
The version_id specifies the identification of a particular version of a Proc-
ess_operation_definition. 

 
Compositions 

 
process_operation_definition_relationship : Proc-
ess_operation_definition_relationship [0..*]  

 
The process_operation_definition_relationship specifies the proc-
ess_operation_definition_relationship that relates the first of the two Proc-
ess_operation_definition objects. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Process_operation_definition. 

 
name : String_select [0..1]  

 
The name specifies the word or group of words by which the Process_operation_definition is 
referred to. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
--- 

 
 
Class Process_operation_definition_relationship 
 
Description 

A Process_operation_definition_relationship is a relationship between two Proc-
ess_operation_definition objects. 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 343 of 550 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'alternative': The application object defines a relationship where the related Proc-
ess_operation_definition may be used alternatively instead of the relating Proc-
ess_operation_definition;  
- 'substitution': The application object defines a relationship where the related Proc-
ess_operation_definition replaces the relating Process_operation_definition;  
- 'version association': The application object defines a relationship where the related Proc-
ess_operation_definition is a version of the relating Process_operation_definition. In this case, 
only the related Process_operation_definition shall specify a version_id.;  
- 'version sequence': The application object defines a relationship where the relating Proc-
ess_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 a 
version_id. 

 
Compositions 

 
--- 

 
Associations 

 
related : Process_operation_definition [1]  

 
The related specifies the second of the two objects related by the Proc-
ess_operation_definition_relationship. 

 
 
Class Process_operation_input_or_output 
 
Description 

A Process_operation_input_or_output is the input or expected result of a Proc-
ess_operation_definition. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
role : String [1]  

 
The role specifies whether the identified element plays the role of an input or an output for the 
operation. 

 
Compositions 
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description : String_select [0..1]  

 
The description specifies additional information about the Process_operation_input_or_output. 

 
Associations 

 
concerned_shape : Shape_element [0..*]  

 
The concerned_shape specifies the set of Shape_element objects that are affected by the Pro-
cess_operation_occurrence. 

 
placement : Transformation (ABS) [0..1]  

 
The placement specifies the geometrical Transformation between the local coordinate system 
of the element acting as Process_operation_input_or_output, and the reference coordinate sys-
tem. The reference coordinate system is either the coordinate system of the reference tool, if 
present, for the concerned Process_operation_occurrence or, if no reference tool is present, 
the coordinate system of the Process_operation_occurrence itself. 

 
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 opera-
tion. 

 
 
Class Process_operation_occurrence 
 
Description 

A Process_operation_occurrence is the usage of a Process_operation_definition in a Pro-
cess_plan. This association states that the Process_operation_definition is part of the 
Process_plan. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
id : String [1]  

 
The id specifies the identifier of the Process_operation_occurrence. 

 
Compositions 

 
process_operation_resource_assignment : Proc-
ess_operation_resource_assignment [0..*]  

 
The process_operation_resource_assignment specifies the proc-
ess_operation_resource_assignment that is associated with this Proc-
ess_operation_occurrence. 

 
process_operation_occurence_relationship : Proc-
ess_operation_occurrence_relationship [0..*]  

 
The process_operation_occurence_relationship specifies the proc-
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ess_operation_occurence_relationship that relates the first of the two Proc-
ess_operation_occurrence objects. 

 
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. 

 
configuration : Configuration [0..*]  

 
The configuration specifies the configuration that controls this Process_operation_occurrence 
for its valid usage. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Proc-
ess_operation_occurrence. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
operation_definition : Process_operation_definition [1]  

 
The operation_definition specifies the Process_operation_definition that defines the Proc-
ess_operation_occurrence in a Process_plan. 

 
is_defined_in : Cartesian_coordinate_space (ABS) [0..1]  

 
The is_defined_in specifies the Cartesian_coordinate_space of the Proc-
ess_operation_occurrence for the case where none of the tools associated by Proc-
ess_operation_input_or_output plays the role of a reference tool defining the reference coordi-
nate space. 

 
plan : Process_plan [1]  

 
The plan specifies the Process_plan to which the Process_operation_occurrence is assigning a 
Process_operation_definition. 

 
 
Class Process_operation_occurrence_relationship 
 
Description 

A Process_operation_occurrence_relationship is a relationship between two Proc-
ess_operation_occurrence objects. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
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Where applicable the following values shall be used:  
 
- 'decomposition': The application object defines a relationship where the related Proc-
ess_operation_occurrence is one of the components of the relating Proc-
ess_operation_occurrence;  
- 'exclusiveness': The application object defines a relationship where the relating and the re-
lated Process_operation_occurrence shall not have any overlap in time of execution;  
- 'sequence': The application object defines a relationship where the relating Proc-
ess_operation_occurrence shall be completed before the related Proc-
ess_operation_occurrence starts;  
- 'simultaneity': The application object defines a relationship where the relating and the related 
Process_operation_occurrence are considered as occurring during the same time period;  
- 'substitution': The application object defines a relationship where the related Proc-
ess_operation_occurrence replaces of the relating Process_operation_occurrence. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Proc-
ess_operation_occurrence_relationship. 

 
change : Change [0..*]  

 
The change specifies the change for which this object references a modified object and the cor-
responding original object. 

 
Associations 

 
cycle_time : Duration [0..1]  

 
The cycle_time specifies the interval of time within which both Process_operation_occurrence 
objects have to take place in order to be declared as simultaneous. 

 
waiting_time : Property_value (ABS) [0..1]  

 
The waiting_time specifies the time which shall elapse, at least, between the completion of the 
relating Process_operation_occurrence and the start of the related Proc-
ess_operation_occurrence. The referenced shall have a definition that is a Duration_property. 

 
related : Process_operation_occurrence [1]  

 
The related specifies the second of the two Process_operation_occurrence objects related by a 
Process_operation_occurrence_relationship. 

 
 
Class Process_operation_resource_assignment 
 
Description 

A Process_operation_resource_assignment is a mechanism to associate a resource with 
a Process_operation_occurrence. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 
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reference_tool : Boolean [1]  

 
The reference_tool specifies whether or not the resource identified by the Proc-
ess_operation_resource_assignment plays the role of the reference tool for the occurrence of 
an operation. 

 
Compositions 

 
reason : String_select [0..1]  

 
The reason specifies the rationale behind the use of the resource for a particular Proc-
ess_operation_occurrence. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
placement : Transformation (ABS) [0..1]  

 
The placement specifies the geometrical Transformation between the local coordinate system 
of the Process_operation_resource_assignment and the reference coordinate system. 

 
resource_definition : Resource_definition_select [1]  

 
The resource_definition specifies the tool that is used to perform the operation. 

 
 
Class Process_plan 
 
Description 

A Process_plan is the manufacturing planning information, necessary to realize or pro-
duce a particular version of an Item. 

 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
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 

 
process_plan_relationship : Process_plan_relationship [0..*]  

 
The process_plan_relationship specifies the process_plan_relationship that relates the first of 
the two Process_plan objects. 

 
description : String_select [0..1]  

 
The description specifies additional information about the Process_plan. 
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name : String_select [0..1]  

 
The name specifies the word or group of words by which the Process_plan is referred to. 

 
configuration : Configuration [0..*]  

 
The configuration specifies the configuration that controls this Process_plan for its valid usage. 

 
document_assignment : Document_assignment [0..*]  

 
The document_assignment specifies the object that provides information for this Process_plan. 

 
simple_property_value : Simple_property_value (ABS) [0..*]  

 
The simple_property_value specifies the assigned simple property values. 

 
Associations 

 
produced_output : Item_version [0..*]  

 
The produced_output specifies the set of Item_version objects that are produced by the opera-
tions of the Process_plan. 

 
 
Class Process_plan_relationship 
 
Description 

A Process_plan_relationship is the relationship between two Process_plan objects. 
 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
relation_type : String [1]  

 
The relation_type specifies the meaning of the relationship.  
 
Where applicable the following values shall be used:  
 
- 'alternative': The application object defines a relationship 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 Proc-
ess_plan is a version 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 is the preceding version and the related Process_plan is the following version. In this 
case, both Process_plan objects shall be of type Process_plan_version. 

 
Compositions 

 
description : String_select [0..1]  

 
The description specifies additional information about the Process_plan_relationship. 
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change : Change [0..*]  

 
The change specifies the change for which this object references a modified object and the cor-
responding original object. 

 
Associations 

 
related : Process_plan [1]  

 
The related specifies the second of the two Process_plan objects related by a Proc-
ess_plan_relationship. 

 
 
Class Process_plan_version 
 
Description 

A Process_plan_version is a particular version of a Process_plan. 
 
Base Class 

Process_plan 
 
Attributes 

 
version_id : String [1]  

 
The version_id specifies the identification of a particular version of a Process_plan. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Process_property_association 
 
Description 

A Process_property_association is a mechanism to assign a property value to process re-
lated objects. 

 
Base Class 

Property_value_association (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 
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Associations 

 
described_element : Process_property_select [1]  

 
The described_element specifies the object that is described by the property value. 

 
 
Class Process_state 
 
Description 

A Process_state is a view 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 

Design_discipline_item_definition 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
related_item_definition : Design_discipline_item_definition [1]  

 
The related_item_definition specifies the Design_discipline_item_definition that defines the final 
item that the in-process-item is a preliminary stage of. 

 

2.7.12.2. Interfaces 

 
Interface Process_operation_input_or_output_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Design_discipline_item_definition 
Item_instance (ABS) 
Assembly_component_relationship 

 
 
Interface Process_property_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Activity_method_assignment 
Activity 
Process_plan 
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Process_operation_resource_assignment 
Process_operation_occurrence 
Process_operation_definition 

 
 
Interface Resource_definition_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Product_component 
Physical_instance 
Descriptive_specification 
Design_discipline_item_definition 
Item_instance (ABS) 

 

2.7.13. Package Multi_language_support 

Language

language_code : String
country_code : String[0..1]

Multi_language_string

String_with_language

contents : String

1+language_specification 1

1+primary_language_dependent_string 1

0..*

+additional_language_dependent_string

0..*

Application_context

application_domain : String
life_cycle_stage : String

(from  Part_identi fi cation)

St ring_select

0..1
+descript ion

0..1

String
(from  PLM _base)

<<DataType>>

PLM_ob ject

u id : Id_type

(from PLM_base)

PLM_root_object
(from PLM_base)

Default_language_string
<<DataType>>

 
Figure 2-35 Multi language support 

2.7.13.1. Classes 

 
Class Language 
 
Description 
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A Language is a specification of the language in which an information is given. 
 
Base Class 

PLM_root_object (ABS) 
 
Attributes 

 
language_code : String [1]  

 
The language_code specifies the language of the text information in the Alpha-3 bibliographic 
code specified in ISO 639-2. 

 
country_code : String [0..1]  

 
The country_code specifies the country, as addition to the language, according to the alpha-2 
code specified in ISO 3166-1. 

 
Compositions 

 
--- 

 
Associations 

 
--- 

 
 
Class Multi_language_string 
 
Description 

A Multi_language_string represents text information, expressed in one or more lan-
guages, that is associated with objects. 

 
Base Class 

PLM_object (ABS) 
 
Attributes 

 
--- 

 
Compositions 

 
--- 

 
Associations 

 
primary_language_dependent_string : String_with_language [1]  

 
The primary_language_dependent_string specifies the String_with_language that represents 
the text information in the original language. 

 
additional_language_dependent_string : String_with_language [0..*]  

 
The additional_language_dependent_string specifies the String_with_language objects that re-
present the text information in a particular language. 
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Class String_with_language 
 
Description 

A String_with_language represents text information in a specific language together with 
an identification of the language used. 

 
Base Class 

--- 
 
Attributes 

 
contents : String [1]  

 
The contents is textual information stored in the language identified by the language attribute. 

 
Compositions 

 
--- 

 
Associations 

 
language_specification : Language [1]  

 
The language_specification specifies the Language in which the contents is given. 

 

2.7.13.2. Interfaces 

 
Interface String_select 
 
This empty interface is defined to provide a placeholder for the following classes: 

Multi_language_string 
 

2.7.13.3. Datatypes 

 
Datatype Default_language_string 
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3. Computational Viewpoint 

The computational viewpoint captures the functional aspects of the model described in sec-
tion 2.7. There are many different use-cases for the platform independent data model. The 
main usage of STEP ISO 10303-214:214 [8] is the exchange of engineering data, but nowa-
days some companies think about using STEP as a company wide data model for all infor-
mation exchange process.  

To support a wide range of use cases the data model must be enriched by functional ele-
ments. Those elements should support an effective and easy to use interface for handling 
the data-model. 

3.1. PLM Connector 

A PLM connector has a similar functional model as the connector defined in the J2EE Con-
nector 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 View-
point. The type URL is used to model URL’s. All operations of all interfaces can throw 
PLM_exception objects.  

3.2. PLM_resource_adapter Class 

PLM_resource_adapter

<<static>> + get_instance(implementation_class_name : St ring) : PLM_resource_adapter
+ get_connect ion_factory(name : St ring,  properties :  PLM_property[0..*]) :  PLM_connection_factory
+ get_connect ion_factory_names() :  String[1..*]

Figure 3-1 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 connec-
tor implementation uses a JNDI name service. 
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3.3. PLM_object_factory Interface 

PLM_object_factory

+ create_item() : Item
+ create_item_version() : Item_version
+ create_design_discipline_item_definition() : Design_discipline_item_definition
+ create(type_name : Striing) : PLM_object

 
Figure 3-2 The PLM_object_factory Interface (fragmentary) 

The PLM_object_factory provides one specific create operation for each non abstract type 
which extends direct or indirect PLM_object. Additionally a generic create operation is pro-
vided. 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 a local object to a PLM system (create 
a new object in the PLM system). 

3.4. PLM_connection_factory Interface 

PLM_connection_factory

+ get_connection(properties : PLM_property[0..*]) : PLM_connection
 

Figure 3-3 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 spe-
cific information to the PLM_connection_factory. This could be “user” and “password” 
properties. The actual properties are implementation specific. 

3.5. 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 section 2.7.1.2.  

3.6. PLM_connection Interface 

The PLM_connection is the central interface of this specification. It’s purpose is to grant ac-
cess 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 sys-
tem 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 3-4 The PLM_connection Interface 

3.6.1. 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 data in 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 se-
lected nodes.  

3.6.2. 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 op-
eration 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 op-
eration add one Object_uid_changed_message for each changed uid-Attributes to the re-
sult list. The result list is also used to inform the client, when not all objects of the data pa-
rameter was inserted in the PLM System. These information are added to the result list as 
Object_not_inserted_message instances.  

PLM_message

+ object_uid : UID
+ message : St ring

Object_uid_changed_message

+ new_object_uid : UID
Object_not_inserted_message

 
Figure 3-5 Message types of the result list of the write operation 
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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 attrib-
utes values of the entity in the parameter. The relationships of an existing entity are not re-
placed by the relationships of the corresponding entity in the parameter. Instead, the rela-
tionships of the entity of the parameter not already existing are created. 

3.6.3. 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. 

3.6.4. 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 behaviour 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.  

3.6.5. Delete Operation 
delete(in uids: UID[0..*]) 

 

The operation delete() expects a list 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.  

3.6.6. Get_download_URL Operation 
get_download_URL(in file_uid: UID): URL 
 

The get_download_URL() operation is assigned an uid-attribute of a Digital_file-objects 
as the only parameter. As a return value, it delivers an URL to retrieve the content of a Digi-
tal_file from the PLM system. 

3.6.7. 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. 
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3.6.8. 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.  

3.7. 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, Authoriza-
tion_exception, Timeout_exception, Query_not_supported_exception and Ob-
ject_not_exist_exception. 

PLM_exc eption

+ message : String

0..1+cause 0..1

Authentification_exception

Authorization_exception

Timeout_exception

Object_not_exist_exception

+ object_uid : UID

Query_not_supported_exception

 
Figure 3-6 PLM_exception and its subtypes 

3.7.1. Authentification_exception 

The Authentication_exception is thrown by the operation get_connection of the inter-
face PLM_connection_factory when the authentification of the client fails. The authentifica-
tion mechanism is implementation specific. 

3.7.2. 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. 

3.7.3. Timeout_exception 

The Timeout_exception is thrown by arbitrary operations of the interface PLM_connection 
when the session time has expired. 
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3.7.4. 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 op-
eration which associated object no longer exist on the server. The UID value is returned in 
the attribute object_uid of the exception. 

3.7.5. 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. 

3.7.6. 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 Confor-
mance Points”. 

Query

<<optional>> + maximum_recursion_number : Integer

+next_query 0..*0..*

 
Figure 3-7 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. This limitation concerns only the start nodes but not the result of the 
second query. In the second query all 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 definied 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 
nonrecursive query is applied. If the attribute has a positive value n the query has n recur-
sions. 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 in-
finitive recursion. 

3.8. Queries Conformance Points 

A Queries Conformance Point consists of a set of specializations of the type Query. 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 
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- the PDTnet Queries Conformance Point (see section 3.11). 

A conformant implementation may define its own Queries Conformance Point, especially its 
own specialization of the Query type. A set of queries returning valid instances of 
PLM_container is considered to be conformant to this specification. This set of queries shall 
be defined such that they specialize the operations defined for the PLM_connection inter-
face, e.g. that they are implementable by that interface. 

Queries of an Conformance Points shall be specified to be either mandatory or optional. 

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

3.9. Generic Queries Conformance Point 

Attribute_predicate

+ attribute_name : String
+ attribute_value : Object

String_select_predicate

+ string_name : String
+ string_value : String
<<optional>> + string_language : Language

Query

Location_path

Location_step

<<optional>> + role_name : String
<<optional>> + role_declaring_type_name : String
<<optional>> + inverse : Boolean0..n

+next_step

0..n

+first_step

Relat ionship_predicate

+ role_name : String

Predicate

0..* +predicate0..*

0..*

+predicate

0..*

Alternat ive_predicate

0..*

+predicate

0..*

Identifier_predicate

+ identifier_name : String
+ identifier_value : String
<<optional>> + identifier_scope : String

Type_predicate

+ type_name : String
<<optional>> + exact_type_match : Boolean

 
Figure 3-8 The class diagram of the Generic Queries Conformance Point  
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The Generic Queries Conformance Point defines a toolset of classes that can be used to 
query arbitrary data from a PLM system. This toolset consists of the types Location_path, 
Location_step, Predicate and specializations of Predicate. 

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 section 2.7 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 a tree 
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 Loca-
tion_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 initially 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: 

• a role name which specifies the nodes selected by the location step,  

• the name of the type that declares the relationship with the role, 

• a flag that indicates if the navigation direction is inverse in 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 

• a list of location steps following directly the current location step.  

The node-set selected by a location 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.  

3.10. XPath Queries Conformance Point 

X_path

+ expression : String

Query
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Figure 3-9 The class diagram of the XPath Queries Conformance Point 

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 WebService 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 sub-
types of PLM_object. These instances are the result set of a XPath expression at the PIM 
level.  

3.11. PDTnet Queries Conformance Point 

The PDTnet conformance point defines a set of specialized queries that fulfill the require-
ments of the use cases described in section 2.2. 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. 

3.11.1. Alias_identification_query 

The Alias_identification_query traverses alias information from Item, Item_version, 
Design_discipline_item_definition, Document, Document_version, Docu-
ment_representation, Organization, Approval, Classification_system, Com-
plex_product, Item_instance, Document_type_property, General_classification, 
Physical_instance, Product_class, Property, Specification or Specifica-

tion_category objects. 

Parameters: 
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alias_identi ficat ion_step : Location_step

+ role_name = "alias_identification"

alias_identification_location_path : 
Location_path

+first_step

Alias_identification_query

Query

alias_identificat ion_query : 
Al ias_ident ification_query

 
Figure 3-10 Definition, sample instance and equivalent Location_path instance of the 

Alias_identification_query 
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3.11.2. Alternative_solution_query 

The Alternative_solution_query traverses information about the alternative solutions 
from Alternative_solution, Product_component or Product_function objects. 

Parameters: 

Alternative_solution_query

Query

alternative_solution_query : 
Alternative_solution_query

inverse_base_element_step : Location_step

+ role_name = "base_element"
+ role_declaring_type_name = "Alternative_solution"
+ inverse = TRUE

alternative_solution_location_path : 
Location_path

+first_step

 

Figure 3-11 Definition, sample instance and equivalent Location_path instance of the  
Alternative_solution_query 
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3.11.3. Application_context_query 

The Application_context_query selects Application_context objects. 

Parameters: 
• <<optional>> application_domain : String  
• <<optional>> life_cycle_stage : String 

Application_context_query

<<optional>> + application_domain : String
<<optional>> + life_cycle_stage : String

application_context_query : 
Application_context_query

+ application_domain = "foo"
+ life_cycle_stage = "bar"

If the attributes "application_domain" or 
"life_cycle_stage" of an 
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_predicate : 
Attribute_predicate

+ attribute_name = "application_domain"
+ attribute_value = "foo"

life_cycle_stage_predicate : 
Attribute_predicate

+ attribute_name = "life_cycle_stage"
+ attribute_value = "bar"

applicat ion_contex t_step : Location_step

+ role_name = "application_context"

+predicate

+predicate

application_context_location_path : 
Location_path

+fi rst_step

Query

 

Figure 3-12 Definition, sample instance and equivalent Location_path instance of the Applica-
tion_context_query 
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3.11.4. Approval_query 

The Approval_query traverses approval information from Activity_method, Specifica-
tion_inclusion, Specification_expression, Specification_category, Specifi-
cation, Product_structure_relationship, Product_identification, Prod-
uct_class, Design_constraint, Physical_instance, Configuration, Manufactur-
ing_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 objects. 

Parameters: 
• <<optional>> level : String 

Approval_query

<<opt ional>> + leve l  :  String

Query

approval_query :  
Approval_query

+ leve l  = "foo"

If the  attribute "l evel" o f the 
Approval_query instance is set, the  
value of th is attri bute i s m apped to  
the a ttribu te "attribute_value " of an 
Attribute_p redica te for the fi rst_step 
of the equ ivalen t Loca tion_path 
instance.

approval _loca tion_path : 
Location_path

l evel_predicate : 
A ttr ibute_predicate

+ attribute_nam e = "leve l"
+ attribute_va lue = "foo"

is_ ap prov ed _b y_ st ep : Locati on_ ste p

+ role_nam e = "is_approved_by"

scope_step : 
Location_step

+ ro le_nam e = "scope"
planned_date_step : Loca tion_step

+ ro le_nam e = "planned_date"
actual_date_step : Location_step

+ ro le_nam e = "actua l_date "

inverse_approval_step : Location_step

+ role_nam e = "is_appl ied_to"
+ role_declaring_type_nam e = "Approval"
+ i nverse  = T RUE

+fi rst_st ep

+predicate

+next_step

+next_step

+next_step

+next_step

 

Figure 3-13 Definition, sample instance and equivalent Location_path instance of the Ap-
proval_query 
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3.11.5. Approval_relationship_query 

The Approval_relationship_query traverses related Approval objects from Approval 
objects. 

Parameters: 
 <<optional>> relation_type : String 

Approval_relationship_query

<<optional>> + relation_type : String

Query

approval_relationship_query : 
Approval_relationship_query

+ relation_type = "foo"

relations hip_location_path : 
Location_path

relation_type_predicate : Attribute_predicate

+ attribute_name = "relation_type"
+ attribute_value = " foo"

approval_relationship_step : 
Location_step

+first_step

+predicate

If the attribute "relation_type" of the 
Approval_relationship_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.

 

Figure 3-14 Definition, sample instance and equivalent Location_path instance of the Ap-
proval_relationship_query 
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3.11.6. Assembly_structure_query 

The Assembly_structure_query traverses the assembly structure from Assem-
bly_definition objects. 
Parameters: 

• <<optional>> maximum_recursion_number : Integer  
limits the recursion level of the query. 

Assembly_structure_query

assembly_structure_query : 
Assembly_structure_query

+ maximum_recursion_number = 4711

inverse_design_discipl ine_item_defini tion_step : Location_s tep
+ role_name = "item_instance"
+ role_declaring_type_name = "Design_discipline_item_defini tion"
+ inverse = TRUE

related_step : Location_step

+ role_name = "related"

+next_step

assembly_structure_location_path : 
Location_path

+ maximum_recursion_number = 4711

Query

If t he attribute "maximum_recursion_number" 
of the Assembly_structure_query instance is 
set,  t he value of this at tr ibute is mapped to the 
homonymous  at tribute of the equivalent 
Location_path instance.

assembly_component_relationship_step : Locat ion_step

+ role_name = "item_definition_instance_relationship"

+next_step

+first_step

assembly_component_relationship_predicate : 
Type_predicate

+ type_name = "Assembly_component_relationship"

+predicate

Figure 3-15 Definition, sample instance and equivalent Location_path instance of the Assem-
bly_structure_query 
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3.11.7. 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, 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  

associated_date_time_location_path 
: Location_path

role_predicate : 
Attribute_predicate

+ attribute_name = "role"
+ attribute_value = "foo"

inverse_date_time_assignment_step :  Location_step

+ role_name = "is_applied_to"
+ role_declaring_type_name = "Date_time_assignment"
+ inverse = TRUE

+first_step

+predicate

Associated_date_time_query

<<optional>> + role : String

If the attribute "role" of the 
Associated_date_time_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.

associated_date_time_query : 
Associated_date_time_query

+ role = "foo"

Query

 

Figure 3-16 Definition, sample instance and equivalent Location_path instance of the Associ-
ated_date_time_query 
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3.11.8. 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 

Associated_document_query

<<optional>> + role : String

Query

as sociated_document_query  : 
Associated_document_query

+ role = "foo"

associated_document_location_path 
: Location_path

role_predicate : Attribute_predicate

+ attribute_name = "role"
+ attribute_value = "foo"

document_assignment_step : Location_step

+ role_name = "document_assignment"

+first_step

+predicate

If the attribute "role" of the 
Associated_document_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.

 
Figure 3-17 Definition, sample instance and equivalent Location_path instance of the Associ-

ated_document_query 
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3.11.9. Associated_file_query 

The Associated_file_query traverses the external 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: 

Associated_fi le_query

Query

associated_file_location_path : 
Location_path

file_format_property_step : 
Location_s tep

+ role_name = "file_format"

file_content_property_step : 
Location_step

+ role_name = "content"

file_type_property_step : Location_step

+ role_name = "document_file_type"

external_location_property_step : Location_step

+ role_name = "external_id_and_location"

size_property_step : Location_step

+ role_name = "size"

fi le_step : 
Location_step

+ role_name = "file"

+first_step

+next_step +next_step +next_step

+next_step

+next_step

associated_file_query : 
Associated_file_query

 

Figure 3-18 Definition, sample instance and equivalent Location_path instance of the Associ-
ated_file_query 
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3.11.10. 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 

Associated_organization_query

<<optional>> + role : String

associated_organization_query : 
Associated_organization_query

+ role = "foo"

associated_organizat ion_location_path 
: Location_path

role_predicate : Attribute_predicate

+ attribute_name = "role"
+ attribute_value = "foo"

inverse_associated_organization_step : Location_step

+ role_name = " is _applied_to"
+ role_declaring_type_name = "Person_organization_assignment"
+ inverse = TRUE

+first_step

+predicate

If the att ribute "role" of the 
Associated_organizat ion_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.

Query

 

Figure 3-19 Definition, sample instance and equivalent Location_path instance of the Associ-
ated_organization_query 
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3.11.11. 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 

Assoc iated_property_query

<<optional>> + value_nam e : String

Query

associated_property_location_path : 
Location_path

associated_property_query : 
Assoc iated_property_query

+ value_name = "foo"

inverse_property_value_association_step : Locat ion_s tep

+ role_name = "described_element"
+ role_declaring_type_name = "Property_value_association"
+ inverse = TRUE

+first_step

property_value_representation_predicate : Relationship_predicate

+ role_name = "property_value_association"
+ role_declaring_type_name = "Property_value_representation"
+ inverse = TRUE

property_value_predicate : Relat ionship_predicate

+ role_name = "property_value_representat ion"
+ role_declaring_type_name = "property_value"
+ inverse = TRUE

value_name_predicate : Attribute_predicate

+ attribute_name = "value_name"
+ attribute_type = "foo"

+predicate

+predicate

+predicate

If the attribute "value_name" of the 
Associated_property_query instance is set, 
the, it is mapped to an Predicate of the 
first_step of the equivalent Location_path 
instance. This Predicate consists of 
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.

 

Figure 3-20 Definition, sample instance and equivalent Location_path instance of the Associ-
ated_property_query 
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3.11.12. Class_structure_query 

The Class_structure_query traverses Class_structure_relationship objects from 
Product_class objects. 

Parameters: 
• <<optional>> relation_type : String 

Class_structure_query

+ relat ion_type :  String

Query

class_structure_query : 
Class_structure_query

+ relat ion_type = "foo"

class_structure_location_path : 
Location_path

class_structure_step : Location_s tep

+ role_name = "class_structure_relationship"

relation_type_predicate : Attribute_predicate

+ attribute_name = "relation_type"
+ attribute_value = "foo"

If the attribute "relation_type" of the 
Class_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.

+first_step

+predicate

 

Figure 3-21 Definition, sample instance and equivalent Location_path instance of the 
Class_structure_query 
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3.11.13. Complex_product_query 

The Complex_product_query selects Complex_product objects by its id and version_id 
atrtributes. 

Parameters: 
• <<optional>> id : String 
• <<optional>> id_scope : String 
• <<optional>> version_id : String 

Complex_product_query

<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + version_id : String

Query

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.

complex_product_location_path : 
Location_path

version_id_predicate : 
At tribute_predic ate

+ attribute_name = "version_id"
+ attribute_value = "bar"

id_predicate : Identifier_predicate

+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

complex_product_location_step : 
Location_step

+ role_name = " complex_product "

+first_step +predicate

+predicate

 

Figure 3-22 Definition, sample instance and equivalent Location_path instance of the Com-
plex_product_query 
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3.11.14. Configuration_query 

The Configuration_query traverses configuration information from Item_instance, Pro-
cess_operation_occurance, Process_plan, Product_function, Product_component 
or Alternative_solution objects. 

Parameters: 
• <<optional>> configuration_type : String 
• <<optional>> inheritance_type : String 

Configuration_query

<<optional>> + configuration_type : String
<<optional>> + inheritance_type : String

Query

configuration_query : 
Configuration_query

+ configuration_type = "foo"
+ inheritance_type = "bar"

configuration_locat ion_path : 
Location_path

configuration_t ype_predicate : 
At tribute_predicate

+ attribute_name = "configuration_type"
+ attribute_value = "foo"

inheritance_type_predicate : 
Attribute_predicate

+ attribute_name = "inheritance_type"
+ atttribute_value = "bar"

configuration_step : Location_step

+ role_name = "configuration"

+first_step +predicate

+predicate

If one the attributes "configuration_type" or 
"inheritance_type" of the Configuration_query 
instance is 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.

 

Figure 3-23 Definition, sample instance and equivalent Location_path instance of the Configu-
ration_query 
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3.11.15. Design_discipline_item_definition_query 

The Design_discipline_item_definition_query traverses De-
sign_discipline_item_definition objects from Item_version objects. 

Parameters: 
• <<optional>> id : String 
• <<optional>> application_domain : String  

traverse only Design_discipline_item_definition objects which relates via their 
initial_context association to an Application_context object with an applica-
tion_domain attribute of the given value 

• <<optional>> 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 

Design_discipline_item_definition_query

<<optional>> + id :  S tring
<<optional>> + id_scope : String
<<optional>> + application_domain : String
<<optional>> + life_cycle_stage : String

Query

design_discipline_item_definition_query : 
Design_discipline_item_definition_query

+ id = "foo"
+ id_scope = "4711"
+ appl ication_domain = "mechanical design"
+ life_cycle_stage = " design"

If the attribute "id" of the Design_discipline_definition_query 
instance is set, it is mapped to an Attribute_predicate of 
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.

design_discipline_item_definition_location_
path : Locat ion_path

id_predicate : Identifier_predicate

+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

design_discipline_definition_step : Location_s tep

+ role_name = "design_discipline_item_definition"

+first_step
+predicate

life_cycle_stage_predicate : 
Attribute_predicate

+ attribute_name = "life_cycle_stage"
+ attribute_value = "bar"

applicat ion_domain_predicate : 
Attribute_predicate

+ attribute_name = "application_domain"
+ attribute_value = "foo"

ini tial_context_predicate : 
Relationship_predicate

+ role_name = " initial_context"

+predicate +predicate

+predicate

 

Figure 3-24 Definition, sample instance and equivalent Location_path instance of the De-
sign_discipline_item_definition_query 
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3.11.16. Document_classification_query 

The Document_classification_cuery traverses the Spe-
cific_document_classification objects from Document objects. 
Parameters: 
 

Document_classi ficat ion_query

<<optional>> + classification_name : String

document_classification_location_path 
: Location_path

Query

document_classification_query : 
Document_classi ficat ion_query

+ classification_name = "foo"

inverse_document_classification_step : Location_step

+ role_name = "associated_document"
+ role_declaring_type_name = "Specific_document_classification"
+ inverse = TRUE

+first_step

classification_name_predicate : 
Attribute_predicate

+ attribute_name = "classification_name"
+ attribute_value = "foo"

+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.

 

Figure 3-25 Definition, sample instance and equivalent Location_path instance of the Docu-
ment_classification_query 
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3.11.17. 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: 
 

Document_property_query

file_location_step : Location_step

+ role_name = "external_file_id_and_location"

file_size_step : Location_step

+ role_name = "fi le_size"

page_count_step : Location_step

+ role_name = "page_count"

document_property_location : 
Location_path

content_property_step : 
Location_step

+ role_name = "content"

location_property_step : Location_step

+ role_name = "common_location"

+next_step

size_property_step : 
Location_step

+ role_name = "size"

+next_step +next_step

format_property_step : Location_step

+ role_name = "representation_format"

document_representation_step : Location_step

+ role_name = "document_representation"

+first_step

+next_step

+next_step +next_step +next_step

Query

document_property_query : 
Document_property_query

 

Figure 3-26 Definition, sample instance and equivalent Location_path instance of the Docu-
ment_property_query 
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3.11.18. Document_query 

The Document_query selects Document objects. 

Parameters: 
• <<optional>> document_id : String 
• <<optional>> name : String 
• <<optional>> name_language : Language 

Document_query

<<optional>> + document_id : String
<<optional>> + document_id_scope : String
<<optional>> + name : String
<<optional>> + name_language : Language

document_query : Document_query

+ document_id = "foo"
+ document_id_scope = "4711"
+ name = "bar"
+ name_language = "en-US"

Query

If t he att ribute "document_id" of t he 
Document_query is set , it  is mapped to an 
At tribute_predicate of t he fi rs t_step of the 
equivalent Locat ion_path instance.
If t he att ributes " name"  and/or 
"name_language"  are s et,  t hey are mapped to 
a String_select_predicate of the first_s tep of 
equivalent Locat ion_path instance.

document_id_predicate : 
Identifier_predicate

+ identifier_name = "document_id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

document_location_path 
Location_path name_predicate : 

String_select_predicate

+ string_name = "name"
+ string_value = "bar"
+ string_language = "en-US"

document_step : Loc ation_step

+ role_name = "document" +predicate

+first_step
+predicate

 

Figure 3-27 Definition, sample instance and equivalent Location_path instance of the Docu-
ment_query 
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3.11.19. Document_representation_query 

The Document_representation_query traverses Document_representation objects from 
Document_version objects. 

Parameters: 

<<optional>> id : String 

Document_representation_query

<<optional>> + id : String
<<optional>> + id_scope : String

Query

document_representation_query : 
Document_representation_query

+ id = "foo"
+ id_scope = "4711"

document_representation_location_pat
h : Location_path

id_predicate : Identifier_predicate

+ identi fier_name = "id"
+ identi fier_value = "foo"
+ identi fier_scope = "4711"

document_representation_step : Location_step

+ role_name = "document_representation"

+first_step

+predicate

If the attribute "id" of the 
Document_representation_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.

 

Figure 3-28 Definition, sample instance and equivalent Location_path instance of the Docu-
ment_representation_query 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 382 of 550 

3.11.20. Document_structure_query 

The Document_structure_query traverses the subdocuments from documents. 
Parameters: 

• <<optional>> maximum_recursion_number : Positive_integer  
limits the recursion level of the query. 

• <<optional>> relation_type : String  
the specific type of the relations which form the structure 

Document_st ructure_query

<<optional>> + relation_type : String

document_structure_query : 
Document_st ructure_query

+ relation_type = "foo"
+ maximum_recursion_number = 4711

relation_type_predicate : 
Attribute_predicate

+ attribute_name = "relation_type"
+ attribute_value = "foo"

document_structure_location_path : 
Location_path

+ maximum_recursion_number = 4711

related_step : Location_step

+ role_name = "related"

document_structure_step : Location_step

+ role_name = "document_structure" +predicate

+first_step

+next_step

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.

If t he attribute "maximum_recurs ion_number" 
of the Document_structure_query instance is  
set,  the value of this at tribute is mapped to the 
homonymous  at tribute of the equivalent 
Location_path ins tance.

Query

 

Figure 3-29 Definition, sample instance and equivalent Location_path instance of the Docu-
ment_structure_query 
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3.11.21. Document_version_query 

The Document_version_query traverses Document_version objects of Document objects. 

Parameters: 
• <<optional>> id : String 

Effectivity_assignment_query

<<optional>> + role

Query

effect ivity_assignment_query :  
Effectivity_assignment_query

+ role = "foo"

If the att ribute "role" of the 
Effectivi ty_assignment_query instance is 
set,  the value of this attribute is mapped 
to the attribute "att ribute_value"  of an 
Attribute_predicate for the first_step of 
the equivalent Location_path instance.

effectivity_assignment_location_path : 
Location_path

role_predicate : Att ribute_predicate

+ attribute_name = "role"
+ attribute_value = "foo"

inverse_design_discipline_item_definition_step : Location_step

+ role_name = "item_instance"
+ role_declaring_type_name = "Design_discipline_item_definition"
+ inverse = TRUE

inverse_effectivity_assignment_step : Location_step
+ role_name = "effective_element"
+ role_declaring_type_name = "Effectivity_assignment"
+ inverse = TRUE

+first_step

+predicate

+next_step

 
Figure 3-30 Definition, sample instance and equivalent Location_path instance of the Docu-

ment_version_query 
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3.11.22. 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. 

Parameters: 
• <<optional>> role : String 

Effectivity_assignment_query

<<optional>> + role

Query

effectivity_assignment_query : 
Effectivity_assignment_query

+ role = "foo"

If the attribute "role" of the 
Effectivity_assignment_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.

effectivity_assignment_location_path : 
Location_path

role_predicate : Attribute_predicate

+ attribute_name = "role"
+ attribute_value = "foo"

inverse_design_discipline_item_definition_step : Location_step

+ role_name = "item_instance"
+ role_declaring_type_name = "Design_discipline_item_definition"
+ inverse = TRUE

inverse_effect ivit y_assignment_step : Location_step

+ role_name = "effective_element"
+ role_declaring_type_name = "Effectivity_assignment"
+ inverse = TRUE

+first_step

+predicate

+next_step

 

Figure 3-31 Definition, sample instance and equivalent Location_path instance of the Effectiv-
ity_assignment_query 
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3.11.23. Effectivity_query 

The Effectivity_query traverses detail information from selected Effectivity objects. 

Parameters: 
• <<optional>> id : String 
• <<optional>> version_id : String 
• <<optional>> effectivity_context : String 

Effectivity_query

<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + version_id : String
<<optional>> + effect ivit y_context :  String

Query

effectivity_query : Effectivity_query

+ id = "foo"
+ id_scope = "4711"
+ version_id = "bar"
+ effectivity_context = "foobar"

effect ivit y_location_path : 
Location_path

concerned_organization_step :  Location_step

+ role_name = "concerned_organization"

period_step : 
Location_step

+ role_name = "period"
start_definition_step : Location_step

+ role_name = "start_definition"

end_definition_step : Location_step

+ role_name = "end_definition"

effectivity_context_predicate : 
Attribute_predicate

+ attribute_name = "effectivity_context"
+ attribute_value = "foobar"

version_id_predicate : 
Attribute_predicate

+ attribute_name = "version_id"
+ attribute_value = "bar"

id_predicate : Identifier_predicate

+ identifier_name = "id"
+ identifier_value = " foo"
+ identifier_scope = "4711"

effectivity_step : Location_step

+ role_name = "effectivity"

+first_step

+next_step

+nex t_step

+next_step

+next_step

+predicate

+predicate

+predicate

If one the attributes "id",  " version_id"  or 
"effect ivity_context " of the E ffect ivit y_query 
instance is set , the value of each att ribute is 
mapped to the attribute "at tribute_value" of 
an Attribute_predicate for the fi rst_step of 
t he equivalent Locat ion_path instance.

 

Figure 3-32 Definition, sample instance and equivalent Location_path instance of the Effectiv-
ity_query 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 386 of 550 

3.11.24.  Item_classification_query 

The Item_classification_query traverses the Specific_item_classification objects 
from Item objects. 
Parameters: 
 

Item_c lass ific ation_query

<<optional>> + classification_name : String

Query

item_classification_location_path : 
Location_path

item_classification_query : 
Item_c lass ific ation_query

+ classi fication_name = "foo"

inverse_item_classification_step : Location_step

+ role_name = "associated_item"
+ role_declaring_type_name = "Specific_item_classification"
+ inverse = TRUE

+first_step

classification_name_predicate : Attribute_predicate

+ attribute_name = "classification_name"
+ attribute_value = "foo"

+predicate

If the att ribute "classification_name" of 
the Item_classifi cation_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.

 

Figure 3-33 Definition, sample instance and equivalent Location_path instance of the 
Item_classification_query 
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3.11.25. Item_query 

The Item_query selects Item objects. 

Parameters: 
• <<optional>> id : String 
• <<optional>> name : String 
• <<optional>> name_language : Language 

 

Item_query

<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + name : String
<<optional>> + name_language : Language

Query

item_query : Item_query

+ id = "foo"
+ id_scope = "4711"
+ name = "bar"
+ name_language = "en-US"

If the att ribute " id"  of the Item_query instance 
is set, it  is mapped to an Att ribut e_predicate of 
the first_step of the explicit_item_query.
If the att ributes "name" and/or 
"name_language" are set,  they are mapped to 
St ring_selec t_predicates of the fi rs t_step of the 
equivalent Locat ion_path instance.

item_location_path : 
Location_path

id_predicat e :  Ident ifier_predicate

+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

name_predicate : 
String_select_predicate

+ string_name = "name"
+ string_value = "bar"
+ string_language = "en-US"

item_step : 
Location_step

+ role_name = "item"

+first_step

+predicate

+predicate

 

Figure 3-34 Definition, sample instance and equivalent Location_path instance of the 
Item_query 
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3.11.26. Item_relationship_query 

The Item_relationship_query traverses Item_version_relationship objects from 
Item_version objects. 

Parameters: 

• <<optional>> relation_type : String 
the relation_type attribute of the queried relationships 

Item_relationship_query
<<optional>> + relation_type : String

Query

item_relationship_query : 
Item_relationship_query

+ relat ion_type = "foo"

relation_type_predicate : Attribute_predicate

+ attribute_name = "relation_type"
+ attribute_value = "foo"

item_relationship_step : Location_step

+ role_name = "item_version_relationship"
+predicate

item_relationship_location_path : 
Location_path

+fi rst_step

If the att ribute "relation_type" of the 
Item_relations hip_query instanc e is set, the 
value of this attribute is mapped to the 
att ribute "attribute_value" of an 
Attribute_predicate for the first_step of the 
equivalent Location_path instance.

 

Figure 3-35 Definition, sample instance and equivalent Location_path instance of the 
Item_relationship_query 
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3.11.27. Item_use_query 

The Item_use_query traverses those assemblies from De-
sign_discipline_item_definition objects where the  De-

sign_discipline_item_definition objects are used as components.  
Parameters: 

• <<optional>> maximum_recursion_number : Positive_integer  
limits the recursion level of the query. 

 

Item_use_query

item_use_query : Item_use_query

+ maximum_recursion_number = 4711
If the attribute 
"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.

Query

item_use_location_path : Locat ion_path

+ maximum_recursion_number = 4711

item_ins tance_step : Location_step

+ role_name = "item_instance"

+first_step

inverse_item_definition_ins tance_relations hip_step : Locat ion_step

+ role_name = "item_definition_instance_relationship"
+ role_declaring_type_name = "Design_discipline_item_definition"
+ inverse = TRUE

inverse_assembly_component_relat ionship_step  : Location_s tep

+ role_name = "related"
+ role_declaring_type_name = "Assembly_component_relationship"
+ inverse = TRUE

+next_step

+next_step

 

Figure 3-36 Definition, sample instance and equivalent Location_path instance of the 
Item_use_query 
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3.11.28. Item_version_query 

The Item_version_query traverses Item_version objects from Item objects. 

Parameters: 
• <<optional>> id : String 

Item_version_query
<<optional>> + id : String
<<optional>> + id_scope : String

Query

item_version_query : 
Item_version_query

+ id = "foo"
+ id_scope = "4711"

item_version_location_path : 
Location_path

id_predicate : Identifier_predicate
+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

it em_version_step : Locat ion_step

+ role_name = "item_version"

+first_step

+predicate

If the attribute "id" of the 
Item_version_query instanced is set, 
the value of this attribute is mapped 
to the attribute "attribute_value" of an 
Attribute_predicate for the first_step 
equivalent Location_path instance.

 

Figure 3-37 Definition, sample instance and equivalent Location_path instance of the 
Item_version_query 
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3.11.29. Object_by_uid_query 

The Object_by_uid_query selects an object by its uid. 

Parameters: 
• uid : UID 

object_by_uid_query : 
Object_by_uid_query

+ uid = "foo"

object_by_uid_location_path : 
Location_path

uid_predicate : 
Attribute_predicate

+ attribute_name = "uid"
+ attribute_value = "foo"

all_objects_step : 
Location_step

+first_step

+predicate

The value of the attribute "uid" of the 
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_query

+ uid :  UID

Query

 

Figure 3-38 Definition, sample instance and equivalent Location_path instance of the Ob-
ject_by_uid_query 
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3.11.30. Objects_by_uids_query 

The Objects_by_uids_query selects a set of objects by its uids. 

Parameters: 
• uids : UID[1..*] 

Objects_by_uids_query

+ uids : UID[1..*]

Query

implicit_objects_by_uids_query : 
Objects_by_uids_query

+ uids = { "foo",  "bar"  }

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.

uid1_predicate : Attribute_predicate

+ attribute_name = "uid"
+ attribute_value = "foo"

uid2_predicate : Attribute_predicate

+ attribute_name = "uid"
+ attribute_value = "bar"

objects_by_uids_location_path : 
Location_path

uids_predicate :  
Alternative_predicate

+predicate

+predicate

all_objects_step : 
Location_step

+first_step

+predicate

 

Figure 3-39 Definition, instance and equivalent explicit Location_path instance of the Ob-
jects_by_uids_query 
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3.11.31. Organization_query 

The Organization_query traverses detail informations for selected Organization objects. 

Parameters: 

• <<optional>> id : String 
the id of the Organization for which the information is queried 

• <<optional>> organization_name : String 

• <<optional>> organization_type : String 

Organization_query

<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + organization_name : String
<<optional>> + organization_type : String

Query

organization_query : 
Organization_query

+ id = "foo"
+ id_scope = "4711"
+ organization_name = "bar"
+ organization_type = "foobar"

If one of the attributes "id", "organization_name" or 
"organization_type" of the Organization_query 
instance is 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.

organization_location_path : 
Location_path

id_predicate :  Ident ifier_predicate

+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

organization_name_predicate : 
Attribute_predicate

+ attribute_name = "organization_name"
+ attribute_value = "bar"

organization_type_predicate : 
Attribute_predicate

+ attribute_name = "organization_type"
+ attribute_value =  "foobar"

visitor_address_step : Location_step

+ role_name = "visitor_address"

posta l_address : Locat ion_step

+ role_name = "postal_address"

delivery_address_step : Location_step

+ role_name = delivery_address"

organization_step : Location_step

+ role_name = "organization"

+fi rst_step

+predicate

+predicate

+predicate

+next_step +next_step +next_step

 

Figure 3-40 Definition, sample instance and equivalent Location_path instance of the Organiza-
tion_query 
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3.11.32. Product_class_query 

The Product_class_query selects Product_class objects. 

Parameters: 
• <<optional>> id : String 
• <<optional>> name : String 
• <<optional>> name_language : Language 

Product_class_query

<<optional>> + id : String
<<optional>> + id_scope : String
<<optional>> + name : String
<<optional>> + name_language : Language

Query

product_class_query : 
Product_class_query

+ id = "foo"
+ id_scope = "4711"
+ name = "bar"
+ name_language = "en-US"

If the attribute "id" of the Product_class_query 
instance is set, it is mapped to an 
Attribute_predicate of the first_step of the 
equivalent Location_path instance.
If the attributes "name" and/or "name_language" 
are set, they are mapped to a 
String_select_predicate of the first_step of the 
equivalent Location_path instance.

product_class_location_path : 
Location_path

id_predicate : Identifier_predicate

+ identifier_name = "id"
+ identifier_value = "foo"
+ identifier_scope = "4711"

name_predicate : 
String_select_predicate

+ st ring_nam e = "name"
+ st ring_value = "bar"
+ st ring_language = "en-US"

product_class _step : Location_step

+ role_name = "product_class"

+first_s tep

+predicate

+predicate

 

Figure 3-41 Definition, sample instance and equivalent Location_path instance of the Prod-
uct_class_query 
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3.11.33. Product_structure_query 

The Product_structure_query traverses Product_structure_relationship objects 
from Complex_product objects. 

Parameters: 
• <<optional>> relation_type : String 

Product_st ructure_query

<<optional>> + relation_type : String

Query

product_structure_query : 
Product _st ructure_query

+ relation_type = "foo"

product_structure_location_path : 
Location_path

related_step :  Location_st ep

+ role_name = "related"

relation_ty pe_predicate : 
Attribute_predicate

+ at tribute_name = " relation_type"
+ at tribute_value = "foo"

product_structure_location_step : Locat ion_step

+ role_name = "product_structure_relationship"

+first_step

+next_step

+predicate

If the attribute "relation_ty pe" of the 
Product_structure_query instance is 
set, the value of this  at tr ibute is mapped 
to the att ribute "att ribute_value" of an 
At tr ibute_predicate for the first_step of 
the equivalent Locat ion_path instance.

 

Figure 3-42 Definition, sample instance and equivalent Location_path instance  
of the Product_structure_query 
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3.11.34. 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 objects. 

Parameters: 
• <<optional>> value_name : String 

Simple_property_value_query

<<optional>> + value_name : String

Query

simple_property_value_query : 
Simple_property_value_query

+ value_name = "foo"

simple_property_location_path : 
Location_path

simple_property_location_step : 
Location_step

+ role_name = "simple_property_value"

+first_step
value_name_predicate : 

At tribute_predicate

+ attribute_name = "value_name"
+ attribute_type = "foo"

+predicate

If the attribute "value_name" of the 
simple_property_value_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.

 

Figure 3-43 Definition, sample instance and equivalent Location_path instance  
of the Simple_property_value_query 
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4. Web services PSM 

4.1. 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 enrich-
ment of the model by a customized UML profile for XML Schema. 

4.2. 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. 

4.2.1. UML Model 
On the entire UML model level the stereotype << XSDschema >> is applied. It can have the 
following tagged values: 
 

<< XSDschema >> 

Can be applied to UML model 

Property Value Description 

targetNamespace namespace URI The URI which uniquely identifies this 
schema’s namespace. 

elementFormDefault qualified 
unqualified 

Specifies whether elements are quali-
fied or unqualified. 

attributeFormDefault qualified 
unqualified 

Specifies whether attributes are quali-
fied or unqualified. 

version string value The version of this schema. 

modelGroup all 
sequence 
choice 
none 
omitComplexType 

Specifies the content model used for 
generating complexType definitions. 

globalElement true 
false 

Specifies if global element declarations 
are created for complex types. 

attributeMapping element 
attribute 

Specifies the mapping for UML attrib-
utes. 

roleMapping element 
attribute 

Specifies the mapping for roles of UML 
associations. 
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anonymousRole true 
false 

Specifies if role names of UML attrib-
utes are mapped to elements. 

anonymousType true 
false 

Specifies if the types of UML attributes 
are mapped to elements. 

typeContainment true 
false 

Specifies if types are contained instead 
of referencing them. 

elementNamingMapping firstLetterUpperCase 
firstLetterLowerCase 
upperCamelCase 
lowerCamelCase 
omitElement 

Specifies the naming for elements. 

attributeNamingMapping firstLetterUpperCase 
firstLetterLowerCase 
upperCamelCase 
lowerCamelCase 
omitAttribute 

Specifies the naming for attributes. 

 
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. 
 
Example: 

Model "PLM_services" 
Stereotype << XSDschema >> 

targetNamespace 
  = http://www.omg.org/PLMServices1.0/XMLSchema 
elementFormDefault      = qualified 
attributeFormDefault    = unqualified 
version                 = 1.0 
modelGroup              = sequence 
globalElement           = false 
attributeMapping        = element 
roleMapping             = element 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
elementNamingMapping    = firstLetterUpperCase 
attributeNamingMapping  = firstLetterLowerCase 
 

 <xs:schema  
  targetNamespace="http://www.omg.org/PLMServices1.0/XMLSchema" 
  xmlns="http://www.omg.org/PLMServices1.0/XMLSchema" 
  xmlns:xs="http://www.w3.org/2001/XMLSchema"  
  elementFormDefault="qualified"  
  attributeFormDefault="unqualified"  
  version="1.0"> 
 

4.2.2. UML Package 
On the UML package “Multi_language_support” the stereotype << XSDtranslatableString >> 
is applied. It doesn’t have any tagged values. 
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XML provides an own mechanism to specifiy 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. 
 
If the UML Interface “String_select” is used by any UML composition, the type “Translat-
able_string” is used in XML instead. Therefore the predefined complex types “Translat-
able_string”, “Translation” and “Translations” are introduced in the XML schema. 
 

<< XSDtranslatableString>> 

Can be applied to UML package 

 
Example: 

Package "Multi_language_support" 
Stereotype << XSDtranslatableString >> 

 
 <xs:complexType name="Item"> 
  … 
  <xs:element name="Name" type="Translatable_string"/> 
  … 
 </xs:complexType> 
 
 <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 Translatable_string 

Multi_language_string 
   .primary_language_dependent_string 
      .String_with_language 
         .contents 

Translatable_string 

Multi_language_string 
   .primary_language_dependent_string 
      .String_with_language 
         .language_specification 
            .Language.language_code 

Translatable_string 
   /@xml:lang 

Multi_language_string 
   .primary_language_dependent_string 
      .String_with_language 
         .language_specification 
            .Language.country_code 

Translatable_string 
   /@xml:lang 

Multi_language_string 
   .additional_language_dependent_string 
      .String_with_language 
         .contents 

Translation 

Multi_language_string 
   .additional_language_dependent_string 
      .String_with_language 
         .language_specification 
            .Language.language_code 

Translation 
   /@xml:lang 

Multi_language_string 
   .additional_language_dependent_string 
      .String_with_language 
         .language_specification 
            .Language.country_code 

Translation 
   /@xml:lang 

 

4.2.3. UML Classes 
On each UML class the stereotype << XSDcomplexType >> is applied. It can have the fol-
lowing tagged values: 

 

<< XSDcomplexType>> 

Can be applied to UML class 

Property Value Description 

modelGroup all 
sequence 
choice 
multiChoice 

Specifies the content model used for 
generating this complexType definition. 
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omitComplexType 

globalElement true 
false 

Specifiies if a global element declara-
tion is created for this complexType. 

attributeMapping element 
attribute 

Specifies the mapping for UML attrib-
utes within this complexType. 

roleMapping element 
attribute 

Specifies the mapping for roles of UML 
associations within this complexType. 

anonymousRole true 
false 

Specifies if the role names of UML 
attributes are mapped to elements 
within this complex type. 

anonymousType true 
false 

Specifies if the types of UML attributes 
are mapped to elements within this 
complex type. 

typeContainment true 
false 

Specifies if types are contained instead 
of referencing them within this complex 
type. 

elementNamingMapping firstLetterUpperCase 
firstLetterLowerCase 
upperCamelCase 
lowerCamelCase 
omitElement 

Specifies the naming for elements 
within this complexType. 

attributeNamingMapping firstLetterUpperCase 
firstLetterLowerCase 
upperCamelCase 
lowerCamelCase 
omitAttribute 

Specifies the naming for attributes 
within this complexType. 

 
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: 

Class "PLM_container" 
Stereotype << XSDcomplexType >> 

modelGroup              = multiChoice 
globalElement           = true 
 

 <xs:element name="PLM_container" type="PLM_container"/> 
 
 <xs:complexType name="PLM_container"> 
  <xs:choice minOccurs="0" maxOccurs="unbounded"> 
   … 
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  </xs:choice> 
 </xs:complexType> 
 

4.2.4. 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. 

4.2.5. 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: 

 

<< XSDelement>> 

Can be applied to UML attribute, UML association, UML composition 

Property Value Description 

position integer value Causes the elements to be ordered 
within a sequence model group of the 
containing complexType. 

anonymousRole true 
false 

Specifies if the role name of an UML 
attribute is mapped to an element. 

anonymousType true 
false 

Specifies if the type of an UML attrib-
ute is mapped to an element. 

typeContainment true 
false 

Specifies if the type is contained in-
stead of referencing it. 

elementNamingMapping firstLetterUpperCase 
firstLetterLowerCase 
upperCamelCase 
lowerCamelCase 
omitElement 

Specifies the naming for this element. 

 
Example: 

Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Composition "change" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 <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" maxOc-
curs="unbounded"/> 
    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 
 

<< XSDattribute>> 

Can be applied to UML attribute, UML association, UML composition 

Property Value Description 

attributeType qualified name Specifies the type of the attribute. 

use prohibited 
optional 
required 
fixed 

Specifies the use of the attribute. 

attributeNamingMapping firstLetterUpperCase 
firstLetterLowerCase 
upperCamelCase 
lowerCamelCase 
omitAttribute 

Specifies the naming for this attribute. 

 
Example: 

Attribute "uid" 
Stereotype << XSDattribute >> 
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attributeType           = xs:ID 
use                     = required 
 

 <xs:complexType name="PLM_object" abstract="true"> 
  <xs:attribute name="uid" type="xs:ID" use="required"/> 
 </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 se-
quence. This is done by applying a position value to an UML attribute, association or 
composition. 
 
If the type of the UML attribute is a datatype 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:ID 

 
The multiplicity of an UML attribute, association or composition is mapped to the correspond-
ing multiplicity in the XML schema. For elements the values minOccurs and maxOccurs 
are used, for attributes the value use. 

4.3. UML Profile of the PIM 
 
Model PLM_services 

Model "PLM_services" 
Stereotype << XSDschema >> 

targetNamespace         = 
http://www.omg.org/PLMServices1.0/XMLSchema 
elementFormDefault      = qualified 
attributeFormDefault    = unqualified 
version                 = 1.0 
modelGroup              = sequence 
globalElement           = false 
attributeMapping        = element 
roleMapping             = element 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
elementNamingMapping    = firstLetterUpperCase 
attributeNamingMapping  = firstLetterLowerCase 
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4.3.1. PLM Base 
 
Class PLM_container 

Class "PLM_container" 
Stereotype << XSDcomplexType >> 

modelGroup              = multiChoice 
globalElement           = true 

 
Attribute "uid" 
Stereotype << XSDattribute >> 

attributeType           = xs:ID 
use                     = required 

 
Attribute "version_id" 
Stereotype << XSDattribute >> 

attributeType           = xs:string 
use                     = required 

 
Composition "activity" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "classification_system" 
Stereotype << XSDelement >> 

position                = 11 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "classification_attribute" 
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "complex_product" 
Stereotype << XSDelement >> 

position                = 12 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "address" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "application_context" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "data_environment" 
Stereotype << XSDelement >> 
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position                = 13 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "activity_method" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "approval_status" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "axis2_placement_3d" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "cartesian_coordinate_space" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "cartesian_point" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "accuracy" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "design_constraint" 
Stereotype << XSDelement >> 

position                = 16 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "direction" 
Stereotype << XSDelement >> 

position                = 17 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "date_time" 
Stereotype << XSDelement >> 

position                = 14 
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anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "descriptive_specification" 
Stereotype << XSDelement >> 

position                = 15 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_content_property" 
Stereotype << XSDelement >> 

position                = 19 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document" 
Stereotype << XSDelement >> 

position                = 18 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_file" 
Stereotype << XSDelement >> 

position                = 21 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_format_property" 
Stereotype << XSDelement >> 

position                = 22 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_location_property" 
Stereotype << XSDelement >> 

position                = 23 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_creation_property" 
Stereotype << XSDelement >> 

position                = 20 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_type_property" 
Stereotype << XSDelement >> 

position                = 25 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "duration" 
Stereotype << XSDelement >> 

position                = 26 
anonymousRole           = true 
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anonymousType           = false 
typeContainment         = true 

 
Composition "document_size_property" 
Stereotype << XSDelement >> 

position                = 24 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "item" 
Stereotype << XSDelement >> 

position                = 32 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "item_shape" 
Stereotype << XSDelement >> 

position                = 33 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "language" 
Stereotype << XSDelement >> 

position                = 34 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "effectivity" 
Stereotype << XSDelement >> 

position                = 27 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "event_reference" 
Stereotype << XSDelement >> 

position                = 28 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "external_library_reference" 
Stereotype << XSDelement >> 

position                = 29 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "material" 
Stereotype << XSDelement >> 

position                = 35 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "organization" 
Stereotype << XSDelement >> 

position                = 36 
anonymousRole           = true 
anonymousType           = false 
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typeContainment         = true 
 

Composition "person" 
Stereotype << XSDelement >> 

position                = 37 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "physical_instance" 
Stereotype << XSDelement >> 

position                = 38 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "general_classification" 
Stereotype << XSDelement >> 

position                = 30 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "geometric_model" 
Stereotype << XSDelement >> 

position                = 31 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "rectangular_size" 
Stereotype << XSDelement >> 

position                = 46 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "specific_document_classification" 
Stereotype << XSDelement >> 

position                = 47 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "specific_item_classification" 
Stereotype << XSDelement >> 

position                = 48 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "specification" 
Stereotype << XSDelement >> 

position                = 49 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "process_operation_definition" 
Stereotype << XSDelement >> 

position                = 39 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Composition "process_operation_occurrence" 
Stereotype << XSDelement >> 

position                = 40 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "process_plan" 
Stereotype << XSDelement >> 

position                = 41 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "product_class" 
Stereotype << XSDelement >> 

position                = 42 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "project" 
Stereotype << XSDelement >> 

position                = 43 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "specification_expression" 
Stereotype << XSDelement >> 

position                = 51 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "unit" 
Stereotype << XSDelement >> 

position                = 54 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "work_request" 
Stereotype << XSDelement >> 

position                = 56 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "work_order" 
Stereotype << XSDelement >> 

position                = 55 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "property_value" 
Stereotype << XSDelement >> 

position                = 45 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Composition "property" 
Stereotype << XSDelement >> 

position                = 44 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "specification_category" 
Stereotype << XSDelement >> 

position                = 50 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "transformation" 
Stereotype << XSDelement >> 

position                = 52 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class PLM_object 

Class "PLM_object" 
Stereotype << XSDcomplexType >> 

 
Attribute "uid" 
Stereotype << XSDattribute >> 

attributeType           = xs:ID 
use                     = required 

 
 
Class PLM_root_object 

Class "PLM_root_object" 
Stereotype << XSDcomplexType >> 

 

4.3.2. Part Identification 
 
Class Application_context 

Class "Application_context" 
Stereotype << XSDcomplexType >> 

 
Attribute "application_domain" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "life_cycle_stage" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
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anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Design_discipline_item_definition 

Class "Design_discipline_item_definition" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "item_instance" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "item_definition_relationship" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "item_function_association" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = true 
anonymousType           = false 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 413 of 550 

typeContainment         = true 
 

Composition "Item_definition_instance_relationship" 
Stereotype << XSDelement >> 

position                = 11 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "initial_context" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "additional_context" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Item 

Class "Item" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "item_version" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Item_definition_relationship 

Class "Item_definition_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Item_version 

Class "Item_version" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "item_version_relationship" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "product_design" 
Stereotype << XSDelement >> 

position                = 07 
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anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "design_discipline_item_definition" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Item_version_relationship 

Class "Item_version_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "change" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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4.3.3. Part Structure 
 
Class Assembly_component_relationship 

Class "Assembly_component_relationship" 
Stereotype << XSDcomplexType >> 

 
Association "placement" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Assembly_definition 

Class "Assembly_definition" 
Stereotype << XSDcomplexType >> 

 
Attribute "assembly_type" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Collected_item_association 

Class "Collected_item_association" 
Stereotype << XSDcomplexType >> 

 
 
Class Collection_definition 

Class "Collection_definition" 
Stereotype << XSDcomplexType >> 

 
Composition "purpose" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class General_item_definition_instance_relationship 

Class "General_item_definition_instance_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
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anonymousType           = true 
typeContainment         = true 

 
 
Class General_item_definition_relationship 

Class "General_item_definition_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class General_item_instance_relationship 

Class "General_item_instance_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Item_definition_instance_relationship 

Class "Item_definition_instance_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
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Stereotype << XSDelement >> 
position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Item_instance 

Class "Item_instance" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "item_instance_relationship" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "manufacturing_configuration" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "configuration" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 08 
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anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Item_instance_relationship 

Class "Item_instance_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Make_from_relationship 

Class "Make_from_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Next_higher_assembly 

Class "Next_higher_assembly" 
Stereotype << XSDcomplexType >> 

 
 
Class Physical_assembly_relationship 

Class "Physical_assembly_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "physical_component" 
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Stereotype << XSDelement >> 
position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "is_realization_of" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Quantified_instance 

Class "Quantified_instance" 
Stereotype << XSDcomplexType >> 

 
Association "quantity" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Replaced_definition_relationship 

Class "Replaced_definition_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "change" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Replaced_usage_relationship 

Class "Replaced_usage_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "usage_context" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 421 of 550 

typeContainment         = false 
 
 
Class Selected_instance 

Class "Selected_instance" 
Stereotype << XSDcomplexType >> 

 
Attribute "selection_control" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "selected_quantity" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Single_instance 

Class "Single_instance" 
Stereotype << XSDcomplexType >> 

 
Composition "instance_placement" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Specified_instance 

Class "Specified_instance" 
Stereotype << XSDcomplexType >> 

 
Association "assembly_context" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "related_instance" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "upper_usage" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Tool_part_relationship 
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Class "Tool_part_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "used_technology_description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "placement" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 

4.3.4. Document and File Management 
 
Class Digital_document 

Class "Digital_document" 
Stereotype << XSDcomplexType >> 

 
Association "file" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Digital_file 

Class "Digital_file" 
Stereotype << XSDcomplexType >> 

 
Composition "external_model" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Document 

Class "Document" 
Stereotype << XSDcomplexType >> 

 
Attribute "document_id" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_version" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
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anonymousType           = false 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Document_assignment 

Class "Document_assignment" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "assigned_document" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_content_property 

Class "Document_content_property" 
Stereotype << XSDcomplexType >> 

 
Attribute "detail_level" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "geometry_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Association "languages" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "real_world_scale" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_creation_property 

Class "Document_creation_property" 
Stereotype << XSDcomplexType >> 

 
Attribute "creating_system" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "operating_system" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "creating_interface" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Document_file 

Class "Document_file" 
Stereotype << XSDcomplexType >> 

 
Attribute "file_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 09 
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anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "creation" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "content" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "file_format" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "size" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "external_id_and_location" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "document_file_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_format_property 

Class "Document_format_property" 
Stereotype << XSDcomplexType >> 

 
Attribute "data_format" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "character_code" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
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typeContainment         = true 
 

Association "size_format" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_location_property 

Class "Document_location_property" 
Stereotype << XSDcomplexType >> 

 
Attribute "location_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "external_file_id_and_location" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Document_representation 

Class "Document_representation" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_structure" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
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Stereotype << XSDelement >> 
position                = 10 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "content" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "size" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "representation_format" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "common_location" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "creation" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_size_property 

Class "Document_size_property" 
Stereotype << XSDcomplexType >> 

 
Association "page_count" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "file_size" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_structure 
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Class "Document_structure" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_type_property 

Class "Document_type_property" 
Stereotype << XSDcomplexType >> 

 
Attribute "document_type_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "used_classification_system" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Document_version 

Class "Document_version" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Composition "document_version_relationship" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_representation" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Document_version_relationship 

Class "Document_version_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class External_file_id_and_location 

Class "External_file_id_and_location" 
Stereotype << XSDcomplexType >> 

 
Attribute "external_id" 
Stereotype << XSDelement >> 

position                = 01 
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anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Hardcopy 

Class "Hardcopy" 
Stereotype << XSDcomplexType >> 

 
 
Class Named_size 

Class "Named_size" 
Stereotype << XSDcomplexType >> 

 
Attribute "size" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "referenced_standard" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Physical_document 

Class "Physical_document" 
Stereotype << XSDcomplexType >> 

 
Association "component" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Physical_representation 

Class "Physical_representation" 
Stereotype << XSDcomplexType >> 

 
 
Class Rectangular_size 

Class "Rectangular_size" 
Stereotype << XSDcomplexType >> 

 
Association "density" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "height" 
Stereotype << XSDelement >> 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 431 of 550 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "width" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 

4.3.5. Shape Definition and Transformation 
 
Class Accuracy 

Class "Accuracy" 
Stereotype << XSDcomplexType >> 

 
Attribute "accuracy_value" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "accuracy_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "is_defined_for" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Axis2_placement_3d 

Class "Axis2_placement_3d" 
Stereotype << XSDcomplexType >> 

 
Association "ref_direction" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "axis" 
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Stereotype << XSDelement >> 
position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "location" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Cartesian_coordinate_space 

Class "Cartesian_coordinate_space" 
Stereotype << XSDcomplexType >> 

 
Association "unit_of_values" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Cartesian_coordinate_space_2d 

Class "Cartesian_coordinate_space_2d" 
Stereotype << XSDcomplexType >> 

 
 
Class Cartesian_coordinate_space_3d 

Class "Cartesian_coordinate_space_3d" 
Stereotype << XSDcomplexType >> 

 
 
Class Cartesian_point 

Class "Cartesian_point" 
Stereotype << XSDcomplexType >> 

 
Attribute "coordinates" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Direction 

Class "Direction" 
Stereotype << XSDcomplexType >> 

 
Attribute "direction_ratios" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Class Explicit_transformation_3d 

Class "Explicit_transformation_3d" 
Stereotype << XSDcomplexType >> 

 
Association "axis3" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "axis2" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "axis1" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "local_origin" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class External_geometric_model 

Class "External_geometric_model" 
Stereotype << XSDcomplexType >> 

 
Attribute "model_extent" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class External_model 

Class "External_model" 
Stereotype << XSDcomplexType >> 

 
Attribute "model_id" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "geometric_model_relationship" 
Stereotype << XSDelement >> 

position                = 04 
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anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "is_defined_in" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class External_picture 

Class "External_picture" 
Stereotype << XSDcomplexType >> 

 
 
Class Geometric_model 

Class "Geometric_model" 
Stereotype << XSDcomplexType >> 

 
Attribute "model_id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "model_extent" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "geometric_model_relationship" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "is_defined_in" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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Class Geometric_model_relationship 

Class "Geometric_model_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Geometric_model_relationship_with_transformation 

Class "Geometric_model_relationship_with_transformation" 
Stereotype << XSDcomplexType >> 

 
Association "model_placement" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Geometrical_relationship 

Class "Geometrical_relationship" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "definition_placement" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Implicit_transformation_3d 
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Class "Implicit_transformation_3d" 
Stereotype << XSDcomplexType >> 

 
Association "transformation_origin" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "transformation_target" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Item_shape 

Class "Item_shape" 
Stereotype << XSDcomplexType >> 

 
Composition "shape_element" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "shape_description_association" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "described_object" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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Class Material 

Class "Material" 
Stereotype << XSDcomplexType >> 

 
Attribute "material_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "material_property_association" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "described_element" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Shape_description_association 

Class "Shape_description_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "defining_geometry" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Shape_element 

Class "Shape_element" 
Stereotype << XSDcomplexType >> 

 
Attribute "element_name" 
Stereotype << XSDelement >> 

position                = 02 
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anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "change" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "shape_description_association" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "shape_element_relationship" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Shape_element_relationship 

Class "Shape_element_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
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typeContainment         = true 
 

Composition "shape_description_association" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Transformation 

Class "Transformation" 
Stereotype << XSDcomplexType >> 

 
 
Class Transformation_3d 

Class "Transformation_3d" 
Stereotype << XSDcomplexType >> 

 

4.3.6. Classification 
 
Class Classification_association 

Class "Classification_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "definitional" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Association "classified_element" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Classification_attribute 

Class "Classification_attribute" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "attribute_definition" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "allowed_value" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "associated_classification" 
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Stereotype << XSDelement >> 
position                = 06 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Classification_system 

Class "Classification_system" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class External_library_reference 

Class "External_library_reference" 
Stereotype << XSDcomplexType >> 

 
Attribute "external_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "library_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
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anonymousType           = true 
typeContainment         = true 

 
 
Class General_classification 

Class "General_classification" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "general_classification_hierarchy" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "classification_association" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "classification_source" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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Association "used_classification_system" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class General_classification_hierarchy 

Class "General_classification_hierarchy" 
Stereotype << XSDcomplexType >> 

 
Association "sub_classification" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Specific_document_classification 

Class "Specific_document_classification" 
Stereotype << XSDcomplexType >> 

 
Attribute "classification_name" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "specific_document_classification_hierarchy" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "associated_document" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Specific_document_classification_hierarchy 

Class "Specific_document_classification_hierarchy" 
Stereotype << XSDcomplexType >> 

 
Association "sub_classification" 
Stereotype << XSDelement >> 

position                = 01 
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anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Specific_item_classification 

Class "Specific_item_classification" 
Stereotype << XSDcomplexType >> 

 
Attribute "classification_name" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "specific_item_classification_hierarchy" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "associated_item" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Specific_item_classification_hierarchy 

Class "Specific_item_classification_hierarchy" 
Stereotype << XSDcomplexType >> 

 
Association "sub_classification" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 

4.3.7. Properties 
 
Class Cost_property 
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Class "Cost_property" 
Stereotype << XSDcomplexType >> 

 
 
Class Data_environment 

Class "Data_environment" 
Stereotype << XSDcomplexType >> 

 
Attribute "environment_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Duration_property 

Class "Duration_property" 
Stereotype << XSDcomplexType >> 

 
 
Class General_property 

Class "General_property" 
Stereotype << XSDcomplexType >> 

 
Attribute "property_type" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Item_property_association 

Class "Item_property_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "definitional" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "described_element" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Mass_property 
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Class "Mass_property" 
Stereotype << XSDcomplexType >> 

 
 
Class Material_property 

Class "Material_property" 
Stereotype << XSDcomplexType >> 

 
Attribute "property_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Material_property_association 

Class "Material_property_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "definitional" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "associated_property_value" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Material_property_value_representation 

Class "Material_property_value_representation" 
Stereotype << XSDcomplexType >> 

 
Association "environment_condition" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Numerical_value 

Class "Numerical_value" 
Stereotype << XSDcomplexType >> 

 
Attribute "value_component" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Property 
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Class "Property" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "property_source" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "allowed_unit" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Property_value 

Class "Property_value" 
Stereotype << XSDcomplexType >> 

 
Attribute "value_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Composition "property_value_representation" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Property_value_association 

Class "Property_value_association" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "validity_context" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Property_value_representation 

Class "Property_value_representation" 
Stereotype << XSDcomplexType >> 

 
Attribute "value_determination" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "qualifier" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "property_value_association" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "definition" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "global_unit" 
Stereotype << XSDelement >> 
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position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Quality_property 

Class "Quality_property" 
Stereotype << XSDcomplexType >> 

 
 
Class Recyclability_property 

Class "Recyclability_property" 
Stereotype << XSDcomplexType >> 

 
 
Class Simple_property_value 

Class "Simple_property_value" 
Stereotype << XSDcomplexType >> 

 
Attribute "value_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "value_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Simple_string_value 

Class "Simple_string_value" 
Stereotype << XSDcomplexType >> 

 
Composition "value_specification" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class String_value 

Class "String_value" 
Stereotype << XSDcomplexType >> 

 
Composition "value_specification" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Class Unit 

Class "Unit" 
Stereotype << XSDcomplexType >> 

 
Attribute "unit_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Value_limit 

Class "Value_limit" 
Stereotype << XSDcomplexType >> 

 
Attribute "limit_qualifier" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "limit" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Value_list 

Class "Value_list" 
Stereotype << XSDcomplexType >> 

 
Association "values" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Value_range 

Class "Value_range" 
Stereotype << XSDcomplexType >> 

 
Attribute "upper_limit" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "lower_limit" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
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anonymousType           = true 
typeContainment         = true 

 
 
Class Value_with_unit 

Class "Value_with_unit" 
Stereotype << XSDcomplexType >> 

 
Attribute "significant_digits" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "unit_component" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 

4.3.8. Alias Identification 
 
Class Alias_identification 

Class "Alias_identification" 
Stereotype << XSDcomplexType >> 

 
Attribute "alias_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "alias_version_id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "alias_scope" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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4.3.9. Authorization 
 
Class Address 

Class "Address" 
Stereotype << XSDcomplexType >> 

 
Attribute "internal_location" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "street_number" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "street" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "postal_box" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "town" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "region" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "postal_code" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "country" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Attribute "facsimile_number" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "telephone_number" 
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "electronic_mail_address" 
Stereotype << XSDelement >> 

position                = 11 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "telex_number" 
Stereotype << XSDelement >> 

position                = 12 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Approval 

Class "Approval" 
Stereotype << XSDcomplexType >> 

 
Attribute "level" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "approval_relationship" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "scope" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "actual_date" 
Stereotype << XSDelement >> 
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position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "planned_date" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "is_approved_by" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "is_applied_to" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Approval_relationship 

Class "Approval_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Approval_status 

Class "Approval_status" 
Stereotype << XSDcomplexType >> 

 
Attribute "status_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
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typeContainment         = true 
 

Composition "approval" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "used_classification_system" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Date_and_person_assignment 

Class "Date_and_person_assignment" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "is_applied_to" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Date_and_person_organization 

Class "Date_and_person_organization" 
Stereotype << XSDcomplexType >> 

 
Composition "date_and_person_assignment" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "actual_date" 
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Stereotype << XSDelement >> 
position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Date_time 

Class "Date_time" 
Stereotype << XSDcomplexType >> 

 
Attribute "time" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "date" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "date_time_assignment" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Date_time_assignment 

Class "Date_time_assignment" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "is_applied_to" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Duration 

Class "Duration" 
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Stereotype << XSDcomplexType >> 
 

Attribute "time" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "time_unit" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Event_reference 

Class "Event_reference" 
Stereotype << XSDcomplexType >> 

 
Attribute "event_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "event_context" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "offset" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Organization 

Class "Organization" 
Stereotype << XSDcomplexType >> 

 
Attribute "organization_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "organization_type" 
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Stereotype << XSDelement >> 
position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "person_organization_assignment" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "date_and_person_organization" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "postal_address" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "delivery_address" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "visitor_address" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Person 
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Class "Person" 
Stereotype << XSDcomplexType >> 

 
Attribute "person_name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "person_in_organization" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "preferred_business_address" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Person_in_organization 

Class "Person_in_organization" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "person_organization_assignment" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "date_and_person_organization" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Association "location" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "associated_organization" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Person_organization_assignment 

Class "Person_organization_assignment" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "is_applied_to" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 

4.3.10. Configuration Management 
 
Class Alternative_solution 

Class "Alternative_solution" 
Stereotype << XSDcomplexType >> 

 
Composition "configuration" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "base_element" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
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typeContainment         = false 
 
 
Class Class_category_association 

Class "Class_category_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "mandatory" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "associated_category" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Class_condition_association 

Class "Class_condition_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "condition_type" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "associated_condition" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Class_inclusion_association 

Class "Class_inclusion_association" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "associated_inclusion" 
Stereotype << XSDelement >> 
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position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Class_specification_association 

Class "Class_specification_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "association_type" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "associated_specification" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Class_structure_relationship 

Class "Class_structure_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Complex_product 

Class "Complex_product" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "product_structure_relationship" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "design_constraint_association" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "complex_product_relationship" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Complex_product_relationship 

Class "Complex_product_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
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Stereotype << XSDelement >> 
position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Component_placement 

Class "Component_placement" 
Stereotype << XSDcomplexType >> 

 
Association "reference_product_component" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "placement" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Configuration 

Class "Configuration" 
Stereotype << XSDcomplexType >> 

 
Attribute "configuration_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "inheritance_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "is_solution_for" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Dated_configuration 

Class "Dated_configuration" 
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Stereotype << XSDcomplexType >> 
 

Attribute "start_date" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "end_date" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Descriptive_specification 

Class "Descriptive_specification" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Design_constraint 

Class "Design_constraint" 
Stereotype << XSDcomplexType >> 

 
Attribute "constraint_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "design_constraint_relationship" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
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Stereotype << XSDelement >> 
position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "is_valid_for" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Design_constraint_association 

Class "Design_constraint_association" 
Stereotype << XSDcomplexType >> 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "is_based_on" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Design_constraint_relationship 

Class "Design_constraint_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
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anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Design_constraint_version 

Class "Design_constraint_version" 
Stereotype << XSDcomplexType >> 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Effectivity 

Class "Effectivity" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "effectivity_context" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "effectivity_assignment" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "end_definition" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "start_definition" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "period" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "concerned_organization" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Effectivity_assignment 

Class "Effectivity_assignment" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "effectivity_indication" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "effective_element" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Final_solution 
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Class "Final_solution" 
Stereotype << XSDcomplexType >> 

 
Attribute "final_status" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "final_specification" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Instance_placement 

Class "Instance_placement" 
Stereotype << XSDcomplexType >> 

 
Association "reference_product_component" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "placement" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Item_function_association 

Class "Item_function_association" 
Stereotype << XSDcomplexType >> 

 
Attribute "association_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "associated_function" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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Class Lot_configuration 

Class "Lot_configuration" 
Stereotype << XSDcomplexType >> 

 
Attribute "lot_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "lot_size" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Manufacturing_configuration 

Class "Manufacturing_configuration" 
Stereotype << XSDcomplexType >> 

 
Association "concerned_organization" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "is_solution_for" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Physical_instance 

Class "Physical_instance"  
Stereotype << XSDcomplexType >> 

 
Attribute "serial_number"  
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "lot_id"  
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "inventory_number"  
Stereotype << XSDelement >> 

position                = 05 
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anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "physical_instance_test_result"  
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description"  
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "physical_assembly_relationship"  
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment"  
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification"  
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value"  
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "is_realization_of"  
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Physical_instance_test_result 

Class "Physical_instance_test_result" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
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typeContainment         = true 
 

Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "Document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "test_result" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "test_activity" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Product_class 

Class "Product_class" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "level_type" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "product_identification" 
Stereotype << XSDelement >> 

position                = 13 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "class_structure_relationship" 
Stereotype << XSDelement >> 

position                = 12 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "class_specification_association" 
Stereotype << XSDelement >> 

position                = 11 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "class_inclusion_association" 
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "class_condition_association" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "class_category_association" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
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Stereotype << XSDelement >> 
position                = 14 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Product_component 

Class "Product_component" 
Stereotype << XSDcomplexType >> 

 
Attribute "instance_required" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "configuration" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "component_placement" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "is_relevant_for" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "is_influenced_by" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Product_design 
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Class "Product_design" 
Stereotype << XSDcomplexType >> 

 
Association "product" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Product_function 

Class "Product_function" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "configuration" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "is_relevant_for" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Product_identification 

Class "Product_identification" 
Stereotype << XSDcomplexType >> 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Composition "description" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "item_instance" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Product_specification 

Class "Product_specification" 
Stereotype << XSDcomplexType >> 

 
Association "defining_specification" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Product_structure_relationship 

Class "Product_structure_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
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anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Serial_configuration 

Class "Serial_configuration" 
Stereotype << XSDcomplexType >> 

 
Attribute "serial_start_number" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "serial_end_number" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Specification 

Class "Specification" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Attribute "package" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "specification_inclusion" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "category" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Specification_category 

Class "Specification_category" 
Stereotype << XSDcomplexType >> 

 
Attribute "implicit_exclusive_condition" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "id" 
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Stereotype << XSDelement >> 
position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "specification_category_hierarchy" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "alias_identification" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Specification_category_hierarchy 

Class "Specification_category_hierarchy" 
Stereotype << XSDcomplexType >> 

 
Association "sub_category" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Specification_expression 

Class "Specification_expression" 
Stereotype << XSDcomplexType >> 

 
Attribute "operation" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
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anonymousType           = true 
typeContainment         = true 

 
Composition "specification_inclusion" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "operand" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Specification_inclusion 

Class "Specification_inclusion" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "included_specification" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Supplier_solution 

Class "Supplier_solution" 
Stereotype << XSDcomplexType >> 

 
Attribute "probability_rate" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 
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Association "supplier" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Technical_solution 

Class "Technical_solution" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 

4.3.11. Change and Work Management 
 
Class Activity 

Class "Activity"  
Stereotype << XSDcomplexType >> 

 
Attribute "activity_type"  
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "id"  
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "status"  
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "internal"  
Stereotype << XSDelement >> 

position                = 13 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "activity_relationship"  
Stereotype << XSDelement >> 

position                = 15 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Composition "activity_element"  
Stereotype << XSDelement >> 

position                = 16 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description"  
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment"  
Stereotype << XSDelement >> 

position                = 17 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value"  
Stereotype << XSDelement >> 

position                = 18 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "chosen_method"  
Stereotype << XSDelement >> 

position                = 14 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "actual_start_date"  
Stereotype << XSDelement >> 

position                = 12 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "planned_start_date"  
Stereotype << XSDelement >> 

position                = 11 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "planned_end_date"  
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "actual_end_date"  
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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Association "requestor"  
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "supplying_organization"  
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "concerned_organization"  
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "resolved_request"  
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Activity_element 

Class "Activity_element" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "element_delivery" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "element" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Activity_method 
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Class "Activity_method" 
Stereotype << XSDcomplexType >> 

 
Attribute "consequence" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "activity_method_assignment" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Activity_method_assignment 

Class "Activity_method_assignment" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "associated_request" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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Class Activity_relationship 

Class "Activity_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Change 

Class "Change" 
Stereotype << XSDcomplexType >> 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Element_delivery 

Class "Element_delivery" 
Stereotype << XSDcomplexType >> 

 
Association "quantity" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "destination" 
Stereotype << XSDelement >> 

position                = 02 
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anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Project 

Class "Project"  
Stereotype << XSDcomplexType >> 

 
Attribute "id"  
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "Project_relationship"  
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description"  
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name"  
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment"  
Stereotype << XSDelement >> 

position                = 11 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "planned_end_date"  
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "work_program"  
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "planned_start_date"  
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = false 
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typeContainment         = false 
 

Association "actual_end_date"  
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "actual_start_date"  
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "is_applied_to"  
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Project_relationship 

Class "Project_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Work_order 

Class "Work_order"  
Stereotype << XSDcomplexType >> 

 
Attribute "id"  
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id"  
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Stereotype << XSDelement >> 
position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "work_order_type"  
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description"  
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment"  
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "is_controlling"  
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Work_request 

Class "Work_request" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "request_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "status" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 05 
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anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "notified_person" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "scope" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "requestor" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 

4.3.12. Process Planning 
 
Class Process_operation_definition 

Class "Process_operation_definition" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "process_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "version_id" 
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Stereotype << XSDelement >> 
position                = 05 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "process_operation_definition_relationship" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
 
Class Process_operation_definition_relationship 

Class "Process_operation_definition_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Process_operation_input_or_output 

Class "Process_operation_input_or_output" 
Stereotype << XSDcomplexType >> 

 
Attribute "role" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
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anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Association "concerned_shape" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "placement" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "element" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Process_operation_occurrence 

Class "Process_operation_occurrence" 
Stereotype << XSDcomplexType >> 

 
Attribute "id" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "process_operation_resource_assignment" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "process_operation_occurence_relationship" 
Stereotype << XSDelement >> 

anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "process_operation_input_or_output" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 
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Composition "configuration" 
Stereotype << XSDelement >> 

position                = 09 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 10 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "operation_definition" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "is_defined_in" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "plan" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Process_operation_occurrence_relationship 

Class "Process_operation_occurrence_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "change" 
Stereotype << XSDelement >> 
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position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "cycle_time" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "waiting_time" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Process_operation_resource_assignment 

Class "Process_operation_resource_assignment" 
Stereotype << XSDcomplexType >> 

 
Attribute "reference_tool" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "reason" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "placement" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
Association "resource_definition" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
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anonymousType           = false 
typeContainment         = false 

 
 
Class Process_plan 

Class "Process_plan" 
Stereotype << XSDcomplexType >> 

 
Attribute "plan_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "process_plan_relationship" 
Stereotype << XSDelement >> 

position                = 05 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "name" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "configuration" 
Stereotype << XSDelement >> 

position                = 07 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "document_assignment" 
Stereotype << XSDelement >> 

position                = 06 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Composition "simple_property_value" 
Stereotype << XSDelement >> 

position                = 08 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "produced_output" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 
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Class Process_plan_relationship 

Class "Process_plan_relationship" 
Stereotype << XSDcomplexType >> 

 
Attribute "relation_type" 
Stereotype << XSDelement >> 

position                = 03 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "description" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Composition "change" 
Stereotype << XSDelement >> 

position                = 04 
anonymousRole           = true 
anonymousType           = false 
typeContainment         = true 

 
Association "related" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Process_plan_version 

Class "Process_plan_version" 
Stereotype << XSDcomplexType >> 

 
Attribute "version_id" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Process_property_association 

Class "Process_property_association" 
Stereotype << XSDcomplexType >> 

 
Association "described_element" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 
 
Class Process_state 
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Class "Process_state" 
Stereotype << XSDcomplexType >> 

 
Association "related_item_definition" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = false 
typeContainment         = false 

 

4.3.13. Multi Language Support 
 
Package "Multi_language_support" 
Stereotype << XSDtranslatableString >> 

 
 
Class Language 

Class "Language" 
Stereotype << XSDcomplexType >> 

 
Attribute "language_code" 
Stereotype << XSDelement >> 

position                = 01 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
Attribute "country_code" 
Stereotype << XSDelement >> 

position                = 02 
anonymousRole           = false 
anonymousType           = true 
typeContainment         = true 

 
 
Class Multi_language_string 

Class "Multi_language_string" 
Stereotype << XSDcomplexType >> 

modelGroup              = omitComplexType 
 
 
Class String_with_language 

Class "String_with_language" 
Stereotype << XSDcomplexType >> 

modelGroup              = omitComplexType 
 

4.4. PLM Services XML Schema 

This section describes the structural elements of the PSM. The definition of the structural 
elements corresponds to one or more structural elements of the PLM services PIM. 

Applying the UML profile for XML Schema onto the UML informational PIM yields the follow-
ing XML Schema: 
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<?xml version="1.0" encoding="UTF-8"?> 
<xs:schema targetNamespace="http://www.omg.org/PLMServices1.0/XMLSchema" elementFormDe-
fault="qualified" attributeFormDefault="unqualified" version="1.0" 
xmlns:xs="http://www.w3.org/2001/XMLSchema" 
xmlns="http://www.omg.org/PLMServices1.0/XMLSchema"> 
 <xs:import namespace="http://www.w3.org/XML/1998/namespace" 
schemaLocation="http://www.w3.org/2001/xml.xsd" /> 
 <xs:element name="PLM_container" type="PLM_container" /> 
 <xs:complexType name="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" /> 
   <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="Organization" 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" /> 
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   <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" /> 
     <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" maxOc-
curs="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"> 
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  <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" maxOc-
curs="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> 
   </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" /> 
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     <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> 
     <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"> 
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  <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" maxOc-
curs="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> 
   <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"> 
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  <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> 
     <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> 
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   <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> 
 <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" maxOc-
curs="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" 
maxOccurs="unbounded" /> 
    </xs:sequence> 
   </xs:extension> 
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  </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" maxOc-
curs="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" /> 
     <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"> 
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    <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" /> 
     <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" /> 
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     <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" minOccurs="0" 
maxOccurs="unbounded" /> 
    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 <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" /> 
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     <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="Id" type="xs:string" /> 
     <xs:element name="Additional_context" type="xs:IDREFS" minOccurs="0" /> 
     <xs:element name="Initial_context" type="xs:IDREF" /> 
     <xs:element name="Item_instance" type="Item_instance" minOccurs="0" maxOc-
curs="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:element name="Item_function_association" type="Item_function_association" 
minOccurs="0" maxOccurs="unbounded" /> 
     <xs:element name="Item_definition_relationship" type="Item_definition_relationship" minOc-
curs="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> 
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     <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> 
     <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" /> 
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     <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"> 
    <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> 
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 <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" maxOc-
curs="unbounded" /> 
    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
 </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> 
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   <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> 
 <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="Offset" 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" /> 
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    </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> 
  </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"> 
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  <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> 
 </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"> 
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    <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> 
  </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> 
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   </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> 
     <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="Item_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="Item_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="Item_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" /> 
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    </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" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Alias_identification" type="Alias_identification" minOccurs="0" maxOc-
curs="unbounded" /> 
     <xs:element name="Item_instance_relationship" type="Item_instance_relationship" minOc-
curs="0" maxOccurs="unbounded" /> 
     <xs:element name="Configuration" type="Configuration" minOccurs="0" maxOc-
curs="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="Item_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" maxOc-
curs="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" /> 
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     <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_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" minOc-
curs="0" maxOccurs="unbounded" /> 
     <xs:element name="Design_discipline_item_definition" 
type="Design_discipline_item_definition" minOccurs="0" maxOccurs="unbounded" /> 
     <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:element name="Product_design" type="Product_design" minOccurs="0" maxOccurs="1" 
/> 
    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 <xs:complexType name="Item_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" maxOccurs="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> 
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     <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> 
 </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" minOccurs="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> 
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 <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" /> 
  </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="Organization_name" type="xs:string" /> 
     <xs:element name="Visitor_address" type="xs:IDREF" minOccurs="0" /> 
     <xs:element name="Organization_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" minOccurs="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" maxOc-
curs="unbounded" /> 
     <xs:element name="Document_assignment" type="Document_assignment" minOccurs="0" 
maxOccurs="unbounded" /> 
    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 <xs:complexType name="Person_in_organization"> 
  <xs:complexContent> 
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   <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> 
   </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" minOccurs="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" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Alias_identification" type="Alias_identification" minOccurs="0" maxOc-
curs="unbounded" /> 
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     <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" minOccurs="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"> 
    <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" minOccurs="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" minOccurs="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" /> 
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     <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" /> 
     <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" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Configuration" type="Configuration" 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="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" maxOccurs="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" minOccurs="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" /> 
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     <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" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Configuration" type="Configuration" 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="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" maxOccurs="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="Id" type="xs:string" /> 
     <xs:element name="Description" type="Translatable_string" minOccurs="0" /> 
     <xs:element name="Level_type" type="xs:string" minOccurs="0" /> 
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     <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" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Alias_identification" type="Alias_identification" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Class_condition_association" type="Class_condition_association" 
minOccurs="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" 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="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" minOccurs="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> 
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 <xs:complexType name="Product_identification"> 
  <xs:complexContent> 
   <xs:extension base="PLM_object"> 
    <xs:sequence> 
     <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" minOccurs="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" minOccurs="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" 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="Project"> 
  <xs:complexContent> 
   <xs:extension base="PLM_root_object"> 
    <xs:sequence> 
     <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="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" minOccurs="0" 
maxOccurs="unbounded" /> 
    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
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 </xs:complexType> 
 <xs:complexType name="Project_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="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" minOccurs="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> 
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  </xs:complexContent> 
 </xs:complexType> 
 <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" maxOccurs="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" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Change" type="Change" 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="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" 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="Simple_property_value" abstract="true"> 
  <xs:complexContent> 
   <xs:extension base="PLM_object"> 
    <xs:sequence> 
     <xs:element name="Value_name" type="xs:string" /> 
     <xs:element name="Value_type" type="xs:string" /> 
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    </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" minOccurs="0" 
maxOccurs="unbounded" /> 
    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 <xs:complexType name="Specific_item_classification_hierarchy"> 
  <xs:complexContent> 
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   <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" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Alias_identification" type="Alias_identification" minOccurs="0" 
maxOccurs="unbounded" /> 
     <xs:element name="Specification_inclusion" type="Specification_inclusion" minOccurs="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" minOccurs="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" /> 
     <xs:element name="Operation" type="xs:string" /> 
     <xs:element name="Operand" type="xs:IDREFS" /> 
     <xs:element name="Id" type="xs:string" minOccurs="0" /> 
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     <xs:element name="Specification_inclusion" type="Specification_inclusion" minOccurs="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"> 
    <xs:sequence> 
     <xs:element name="Description" type="Translatable_string" /> 
    </xs:sequence> 
   </xs:extension> 
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  </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 name="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> 
 </xs:complexType> 
 <xs:complexType name="Value_list"> 
  <xs:complexContent> 
   <xs:extension base="Property_value"> 
    <xs:sequence> 
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     <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" minOccurs="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"maxOccurs="unbounded" /> 

    </xs:sequence> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
</xs:schema> 
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4.5. PLM Services Webservices WSDL 

The Computational Viewpoint of the Web service PSM is defined in the Web Services De-
scription Language (WSDL) 1.1. The WSDL imports the XML Schema defined by the Infor-
mational 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 serv-
ice PSM get_connection returns a PLM_session instance which contains a Ses-
sion_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. 

client  : PLM_connection_factory

 : PLM_connection

query(Query)

write(PLM_container, Boolean)

close( )

get_connection(PLM_property[0..*])

get_connection() returns 
a PLM_session 
instance

Client adds the 
Session_context from 
the PLM_session 
instance as SOAP 
header to each 
PLM_connection 
request

New created or 
reused existing 
PLM_connection 
instance

Client uses Location 
attribute from 
PLM_session instance 
to locate the 
PLM_connection 
instance

Destroyed or kept 
for reuse

 
Figure 4-1 Sequence diagram of a PLM session 

4.5.1. Query Examples 

4.5.1.1. Generic Queries Conformance Point Example 

Query for all 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> 
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   <Predicate xsi:type="Attribute_predicate"> 
    <Attribute_name>id</Attribute_name> 
    <Attribute_value>bar</Attribute_value> 
   </Predicate> 
  </Next_step> 
 </First_step> 
</Query> 

 

4.5.1.2. XPath Queries Conformance Point Example 

Query for all Item_version objects of Item objects with id=’foo’. 
<Query xsi:type="X_path"> 
 <Expression>//Item[Id='foo']/Item_version</Expression> 
</Query> 

 

4.5.1.3. PDTnet Queries Conformance Point Examples 

Assembly_stucture_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"> 
  <Id>4711</Id> 
  <Next_query xsi_type="Design_discipline_item_definition"> 
   <Next_query xsi:type="Assembly_structure_query"/> 
  </Next_query> 
 </Next_query> 
</Query> 
 

Assembly_stucture_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, Organi-
zation and Property_value objects. 
<Query xsi:type="Item_query"> 
 <Id>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_stucture_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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4.5.2. PLM Services WSDL 
<?xml version="1.0"?> 
<wsdl:definitions xmlns="http://www.omg.org/PLMServices1.0/Services" 
xmlns:types="http://www.omg.org/PLMServices1.0/XMLSchema" 
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:soap-
env="http://www.w3.org/2001/12/soap-envelope" 
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/" 
xmlns:xs="http://www.w3.org/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://localhost:8080/xpdi_schema_with_annotations.xsd"/> 
 <wsdl:types> 
  <xs:schema targetNamespace="http://www.omg.org/PLMServices1.0/Services" 
xmlns:xs="http://www.w3.org/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" 
maxOccurs="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"/> 
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       <xs:element name="Attribute_value" type="xs:string"/> 
      </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="Identifier_predicate"> 
    <xs:complexContent> 
     <xs:extension base="Predicate"> 
      <xs:sequence> 
       <xs:element name="Identifier_name" type="xs:string"/> 
       <xs:element name="Identifier_value" type="xs:string"/> 
       <xs:element name="Identifier_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-
nOccurs="0"/> 
       <xs:element name="Inverse" type="xs:boolean" minOccurs="0"/> 
       <xs:element name="Predicate" type="Predicate" minOccurs="0" 
maxOccurs="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" 
maxOccurs="unbounded"/> 
      </xs:sequence> 
     </xs:extension> 
    </xs:complexContent> 
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   </xs:complexType> 
   <xs:complexType name="Alias_identification_query"> 
    <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> 
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   </xs:complexType> 
   <xs:complexType name="Associated_file_query"> 
    <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" 
minOccurs="0"/> 
       <xs:element name="Inheritance_type" type="xs:string" 
minOccurs="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"/> 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 540 of 550 

       <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="Document_classification_query"> 
    <xs:complexContent> 
     <xs:extension base="Query"> 
      <xs:sequence> 
       <xs:element name="Classification_name" type="xs:string" 
minOccurs="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" 
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="Document_representation_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> 
   </xs:complexType> 
   <xs:complexType name="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="Id_scope" type="xs:string" minOccurs="0"/> 
      </xs:sequence> 
     </xs:extension> 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 541 of 550 

    </xs:complexContent> 
   </xs:complexType> 
   <xs:complexType name="Effectivity_assignment_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="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="Item_classification_query"> 
    <xs:complexContent> 
     <xs:extension base="Query"> 
      <xs:sequence> 
       <xs:element name="Classification_name" type="xs:string" 
minOccurs="0"/> 
      </xs:sequence> 
     </xs:extension> 
    </xs:complexContent> 
   </xs:complexType> 
   <xs:complexType name="Item_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="Item_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="Item_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> 
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       <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> 
   </xs:complexType> 
   <xs:complexType name="Object_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="Objects_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="Id" type="xs:string" minOccurs="0"/> 
       <xs:element name="Id_scope" type="xs:string" minOccurs="0"/> 
       <xs:element name="Organization_name" type="xs:string" minOc-
curs="0"/> 
       <xs:element name="Organization_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> 



Product Lifecycle Management Service Daimler Chrysler Revised Submission 

Date: 05.04.2004  Page 543 of 550 

   <xs:complexType name="Authentification_exception"> 
    <xs:complexContent> 
     <xs:extension base="PLM_exception"/> 
    </xs:complexContent> 
   </xs:complexType> 
   <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="Object_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" 
maxOccurs="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> 
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     <xs:element name="PLM_property" type="PLM_property" minOccurs="0" 
maxOccurs="unbounded"/> 
    </xs:sequence> 
   </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 name="Write_response"> 
  <wsdl:part name="response" type="ArrayOfPLM_message"/> 
 </wsdl:message> 
 <wsdl:message name="Write_fault"> 
  <wsdl:part name="fault" element="Fault"/> 
 </wsdl:message> 
 <wsdl:message name="Query_request"> 
  <wsdl:part name="query" type="Query"/> 
 </wsdl:message> 
 <wsdl:message name="Query_response"> 
  <wsdl:part name="response" type="types:PLM_container"/> 
 </wsdl:message> 
 <wsdl:message name="Query_fault"> 
  <wsdl:part name="fault" element="Fault"/> 
 </wsdl:message> 
 <wsdl:message name="Delete_request"> 
  <wsdl:part name="uids" type="ArrayOfstring"/> 
 </wsdl:message> 
 <wsdl:message name="Delete_response"/> 
 <wsdl:message name="Delete_fault"> 
  <wsdl:part name="fault" element="Fault"/> 
 </wsdl:message> 
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 <wsdl:message name="Close_request"/> 
 <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 name="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 name="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 name="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://schemas.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="" 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#delete"/> 
   </wsdl:input> 
   <wsdl:output> 
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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.xmlsoap.org/soap/encoding/"/> 
   </wsdl:fault> 
  </wsdl:operation> 
  <wsdl:operation name="insert"> 
   <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#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.xmlsoap.org/soap/encoding/"/> 
   </wsdl:fault> 
  </wsdl:operation> 
  <wsdl:operation name="write"> 
   <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#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="" 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#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.xmlsoap.org/soap/encoding/"/> 
   </wsdl:fault> 
  </wsdl:operation> 
  <wsdl:operation name="query"> 
   <soap:operation soapAction="" style="rpc"/> 
   <wsdl:input> 
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    <soap:header message="Session_context_header" part="session_context" 
use="literal"/> 
    <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.xmlsoap.org/soap/encoding/"/> 
   </wsdl:fault> 
  </wsdl:operation> 
  <wsdl:operation name="export"> 
   <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#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.xmlsoap.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://schemas.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://schemas.xmlsoap.org/soap/encoding/"/> 
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   </wsdl:fault> 
  </wsdl:operation> 
 </wsdl:binding> 
 <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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5.  Normative references 
1. PDTnet project documentation  (http://www.pdtnet.org) 
2. STEP PDM Schema (http://www.pdm-if.org/pdm_schema) 
3. ISO 10303-11:1994 Description methods: The EXPRESS language reference manual 
4. ISO 10303-14:2001 Description methods: The EXPRESS-X language reference manual 
5. ISO CD 10303-25:2003 Implementation methods: EXPRESS to UML mapping 
6. ISO TS 10303-28:2002 XML representation for EXPRESS-driven data 
7. ISO 10303-203:2000 Configuration-controlled mechanical design 
8. ISO 10303-214:2000 Core data for automotive mechanical design process 
9. ISO 10303-232:2001 Technical Data Package 
10. ISO/IEC 10746: Reference Model for Object Distributed Computing (RM/ODP) 
11. Meta Object Facility Specification, 

http://www.omg.org/technology/documents/formal/mof.htm 
 


