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The STEP PDM Schema

Common PDM data schema
generated and maintained by PDES,
Inc., ProSTEP, and JSTEP

Subset of PDM relevant STEP AP's
(AP203, AP212, AP214, AP232)

Fulfills main requirements for PDM
data exchange
[J Main functionality for parts and

Schema documents include
» identification and versioning
—— »  structures incl. transformations
» approvals and authorization
»  project, work order, work request
»  effectivities
» classification and properties

Test implementations via demos,
pilots, and roundtables

©PoTec G Source: PDM schema usage guide@www.pdm-if.org
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PDM schema - Units of Functionality

Part Identification,

Part Classification,

Part Properties,

Part Structure and Relationships

Document Identification,

Document Classification,

External Files,

Relationships Between Documents and Constituent Files
Document and File Properties,

Document and File Association to Product Data,
Document and File Relationships,

Alias Identification,

Authorization,

Configuration and Effectivity Information,
Work Management Data.
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Challenges

PDM systems are usually customized
[] Customer specific data model
[] Customer specific scope and constraints
» structural requirements
» attribute value domains
[1 Customer specific business practices and processes
(] Continuous evolution and change

Continuous evolution and change of implementations and
surrounding IT-environments

[ Integration with packaging tool for data exchange

[ Migration to web-based technology

Data management issues
[1Danger of checking ‘trash data' into system

[1 No possibility to check what happens during the mapping/
check-in process

[1Data may get lost or be invalid
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PDMConnect

Flexible framework for PDM-related communication

Communication platform to integrate development partners,
OEMs and suppliers

Easily customizable due to flexible combination of modules
and underlying mapping technology

System specific PDM- and ERP-Adapters
Database adapter for direct access to objects in relational

databases

Current standards and implementation technologies

XML
[J STEP
[]Java

© PDTec GbH
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PDMConnect Java GUI

Visualization of Data

[1 Configurable tree views on data

[ Different tree views on same data set
[ PDM like presentation format

Editing Data m
[] Attribute Value Changes e ;,
[ Structural Changes —
Customizable : iif-'::r:-_ N J
[ Configuration files Sorrril
[1API of application - ra—
server/Mapping Engine Bt e
Standalone or web-browser _teibn | oo |

(] Alternative use of JNI or
RMI for communication
with application server
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PDMConnect Java GUI - Editing Data

Editing of Node and Relation Attributes

Various Configuration Options
[J Selection of Attributes
[1Object and Attribute Names
[1Read-Only Attributes

[ Attribute Values

[] Language A

Structural Editing o

(] Cut Node S e
[ Delete Node .

[ Isolate Node [ ] o | moms | coa |

[J Path to Node
[1 Merge objects (e.g. folders) and their contents
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Customizable Java GUI - Examples
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PDM Connect Application Server

Implementation of all methods available in the Java GUI

EXPRESS-X mapping engine to execute mapping between
PDM data structures

Additional methods, e.g.
[1 Adapt attribute values, change types and structures
[1Check and edit data to be exported
» Adapt to specific restrictions applying at receiver side
[ Built-in check-functions specific for particular PDM installation
» Restrictions on data structures and formats
» Restrictions on attribute values
[1 Analysis mode to simulate data import

Automatically generated from the ECCO development
environment

Can be linked to other applications through API (Java, C, C++,

Tcl, Perl,

H

bt
14

)
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PDM Connect Mapping Engine

Based on latest version (CD) of the EXPRESS-X mapping
language
[1 Declarative approach

» Readability

» Same level of abstraction as mapped data models

» Independence of execution order

[1Procedural extensions allow easy integration of additional
methods

[ Multiple source and target schemata
Easy development and customization

Support of different mapping ,variations* and target data
models

[J Dynamic loading of mapping libraries

[1 Dynamically loading of configuration files
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PDM Connect — Handling of
Data Model Constraints

A (customized) PDM system data model usually defines

specific constraints

(] Constraints on attribute values, e.g. context dependent part
numbers

[ Structural constraints, e.g. max. depth of document structure

[ Lifecycles and approval processes

Strategies how to deal with constraints

[1 Mapping engine creates only target data which are conformant
with PDM system constraints
- danger of loss or misinterpretation of data

[1 Mapping engine creates target data which might violate PDM
system constraints
+ loss/misinterpretation of data can be avoided in many cases
+ problem is displayed in user interface
+ user can fix the problem
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Automatic or interactive checking of data according to PDM
system constraints

Problems are displayed as errors or warnings

Errors are displayed when the check-in process will fail due to
system constrains violations

[ Data cannot be saved until = — — T

all errors are fixed o sirncins. Ereee
. - (o Prmev 1] T o o il
Warnings are displayed Sree-ad
[Jif data will get lost - Yiiicyar i
during the check-in F T prae—
process Sl
[Jif ,strange” data O v et e el et
has been detected e B
¥ e il | (=] |

P‘D‘Tec Application Server Generation using ECCO XXL

L == | Target Schemata Application modules

Source Schemata
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PDMConnect System Adapters

Adaptable to support

[1 Specific data and structure requirements / restrictions

[1 Specific coding of attribute values

[J Specific system environment, e.g. Network, Client-Server
[J Specific functionality of user interface

Automatic generation of customized PDM data model
EXPRESS-X mappings to/from standard data models

Ability to use and support different exchange scenarios
[J Support of different business practices

[ Flexibility to perform certain actions on import and export (e.g.
check-in/-out, replace, add, etc.) depending on specific user
settings

Easy integration with packaging tool or web based
mechanism for external file transfer
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Example for a PDMConnect System Adapter (1)

ﬁ Home Collection for super user - 1O] =]

File Action Info Create Query Window Options View Help

#
O
ECCO Export Baseline

A
i

= .

Startup Preferences my work items work collection

£

PDMConnect

< |

4 |

-

Superman.
x> Aoecepted "Open™ option, initiating object server.
PDMConnect Preferences, PDMConnect, applied.

Ll v




P‘D‘Tec Example for a PDMConnect System Adapter (2)

user [_ (O]

File Action Info Create Query Window Options View Help

i Home Collection for U

Export Baseline Import Baseline
i

1= ||

L]

Lsil I-II_
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P‘D‘Tec Example for a PDMConnect System Adapter (3)

Datsi Bearbsiten Suchen 2
2800,/09/28-18:54: 86 superman <228> Exported  Component (HX¥9998880122 ,A,1,Cnponent ) 5|
28080,09/28-1 186 superman <228> Exported  Component Haster  (HX¥9998888122,CnpnhMstr)
28080,/09/28-1 :86 superman <228> Exported Item Revision Left: (HXY9998886122) Right: (HXY9998880122,A,1)
208080/09/28-1 186 superman <228> Exported Independent Binary File (hxy 2 comstep_11,1)
208080/09/28-1 187 superman <228> Exported  Attach Relation ~ Left: (HXY9998888122,a,1) Right: (hxy 2 comstep_11,1
208080/09/28-1 187 superman <228> Exported  Assembly Structure Left: (HXV9998888020,A,1) Right: (HXY9998888122)
20080/09/28-1 187 superman <228> Exported  Component (HX¥9998880121,A,1,Cnponent )
2000/09/28-1 187 superman <228> Exported  Gomponent Master  (HX¥9998888121,CnpnHstr)
2800/09/28-18:54: 87 superman <228> Exported Item Revision Left: (HXY9998886121) Right: (HXY9998880121,A,1)
208080/09/28-1 187 superman <228> Exported Independent Binary File (hxy_2_cemstep_13,1)
2008/89/28-1 :87 superman <228> Exported Attach Relation Left: (HXV9008886121,A,1) Right: (hxy_2_comstep_13,1
2000/89/28-1 :87 superman <228> Exported Assembly Structure Left: (HXY99088860820,A,1) Right: (HXY9998886121)
2000/09/28-10:54:67 superman <228> Exported Assembly Structure Left: (HXYO0208880010,A,1) Right: (HXY0998880020)
2000/09/28-1 187 superman <228> Exported Assembly Structure Left: (HXYO208881000,A,1) Right: (HXY0998880010)
2000/09/28-1 H superman <228> Exported Component (HXY9008880110,A,1,Cnponent)
2000/09/28-10:54: superman <228> Exported Component Haster (HXY9998880110,Cmpnhistr)
:08 superman <228> Exported Item Revision Left: (HXY9998886110) Right: (HXY9998880110,A,1)
superman <228> Exported Independent Binary File (hxy 2 comstep_15,1
superman <228> Exported  Attach Relation  Left: (HXY9098880110,A,1) Right: (hxy 2 comstep_15,1
supernan <228> Exported  Assembly Structure Left: (HXY9O98881080,A,1) Right: (HXY9998880110)
supernan <228> Checked out Assembly (HX¥9998880038,8,2)
supernan <228> Exported  Assenmbly (HX¥9998880038,A,2,As5enbly)
supernan <228> Exported  Assembly Haster (HX¥9998880038,AssNHStr)
supernan <228> Exported Item Revision Left: (HXY9998830030) Right: (HXY9998880030,A,2)
supernan <228> Checked out Independent Binary File (hxy_2_comstep_2,2)
supernan <228> Ezported Independent Binary File (hxy_2_comstep_2,2)
supernan <228> Exported  Attach Relation ~ Left: (HXY9998888836,A,2) Right: (hxy_2_comstep_2,2)
supernan <228> Exported  Component (HXY9998880131,A,1,Cnponent )
superman <228> Exported Component Haster (HXY99088860131,Cmpnlistr)
superman <228> Exported Item Revision Left: (HXY900BB8G131) Right: (HXY9093880131,n,1)
;11 superman <228> Exported Independent Binary File (hxy_2_comstep_3,1)
2000/09/28-10:54:11 superman <228> Exported Attach Relation Left: (HXY0008886131,A,1) Right: (hxy 2 comstep_2,1)
2000/09/28-1 superman <228> Exported Assembly Structure Left: (HXY9998880030,A,2) Right: (HKY99983880131)
28080,/09/28-1 :11 superman <228> Exported  Component (HX¥9998880132,4,1,Cnponent )
2880,/09/28-18:54:11 superman <228> Exported  Component Haster  (HX¥9998888132,Cnpnhstr)
28080,09/28-1 :11 superman <228> Exported Item Revision Left: (HXY9998886132) Right: (HXY9998880132,A,1)
20080/09/28-1 superman <228> Exported Independent Binary File (hxy 2 comstep_&,1)
20080/09/28-1 superman <228> Exported  Attach Relation ~ Left: (HXY9998888132,a,1) Right: (hxy 2 comstep_u,1)
2880/09/28-18:54:12 superman <228> Exported  Assembly Structure Left: ( A,2) Right: ( 132)
208080/09/28-1 superman <228> Exported  Assembly Structure Left: (HXV9998881008,A,1) Right: (HXY9998888838)
20080/09/28-1 superman <228> Exported  Assenbly Structure Left: (HXY9998881008,A,1) Right: (HXY9998888830)
208080/09/28-1 superman <228> Exported  Assenbly Structure Left: (HXV9998881008,A,1) Right: (HXY9998888838)
208080/09/28-1 superman <228> Exported  Assenbly Structure Left: (HXV9998881008,A,1) Right: (HXY9998888838)
©PDTec GmbH 4 | mlZ
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P‘D‘Te Example for a PDMConnect System Adapter (4)
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P‘D‘Te Example for a PDMConnect System Adapter (5)

]
EEEPDM connect (Metaphase) Import O[] S || & Import Baseline.A.1 Has Members 9 [=]
File File Action Info Query Uindow Options View Help
[]. Item Identifier

(- Contains Parts [0 el LLLLLLE]
(- M5000000000001 , Assembly & vscoooooooz
Attrioutes

- Cortains Parts

T Uses Parts (uges)
(51 A5000000010, Component

€ Ms000000000001

-Atirktes Uses Parts {uses)
o @ a5000000010
CATIA model2 , Documert Laiel T P B (e
Attrioutes 2
=) Contains Files [Ef cATIZ modelz
(518} #5000000010_2 modiel, Birary File T Attaches (att)

A5000000010_2 .model
& £_is5000000010

Attributes
(i ASOO0000011 | Component @ as0o00000011
Attriautes Is Described By {desBy)
(--Cantaing Dacuments

=[] caTIA model4 , Dacumert Label D ]
=] ﬁﬂiﬁiues L 45000000011_1.model
5000000011 1 model, Binry File & £_asoooooooii
AS000000011 , Document Label @ uscononoon3

Attributes
=1-[E]) 145000000010 , Documert Label

€ uscooooooio

€ USC00000013 , Assembly

£ USC00000010 , Assembly © wscooo00011
€ USCO0000012 , Assembly § UsCo0000012
€5 USCO0000011 , Assembly @ uscoooooois

€ USCO0000003 , Assembly £ A5000000010

& £ _isoo00000011
& £ _isoooooooiz
& £_iso00000013

B trego_antr.sco
]

One object found. -
>>s Accepted "httaches” option, initiating object server.
One cbject found. -

Hetaphase.propecties
Save & Exit Cancel & e
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Conclusions

PDM Connect is a framework to connect arbitrary data
sources

Components are highly configurable and customizable
[1By external configuration files
[1EXPRESS-X mapping configuration

[1New methods on the data (e.g. checking, structural editing) can
be easily added

The PDM Connect user interface is a powerful tool to
[1 Control data exchange

[J Select data

[] Detect and correct invalid data

1



