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Objectives
Tutorial 1: What is PLCS - STEP AP239?

−Inform about the background to AP239 / PLCS

−Introduction to PLCS information model

−Overview of software techniques

Tutorial 2: Take up of PLCS and implementations.

How PLCS fits into existing IT infrastructures

−Introduce implementation strategy for PLCS

−Use case 1

» KSV

» BAE Systems

−Use case 2

» Thales
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Introductions

Dr Rob Bodington

Eurostep Limited

Rob.Bodington@eurostep.com 
http://www.eurostep.com

» Principal consultant, Eurostep UK
− 9 years

» OASIS PLCS Technical Committee
− Technical Oversight group member

» Key participant in PLCS, Inc.
− A lead modeller on AP239 ed1

− Project lead fro AP239 ed2

− Maintainer and developer of ISO XML  
development /publishing environment 
STEP Modules & DEXlib

» Previously at BAE SYSTEMS
− STEP data exchange

C O P Y R I G H T   E U R O S T E P   G R O U P

Introductions

Patrick Houbaux

Eurostep France

Patrick.Houbaux@eurostep.com 
http://www.eurostep.com

» Principal consultant, Eurostep France
− 6 years

» Software Architect for standards based 
distributed systems

» Software technical architect for Java 
toolboxes

» Involved in various standards over the last 10 
years
− Building and construction

− PLCS
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Agenda
» Introductions

» Background to PLCS

» Principle components of PLCS

−Activity model

−Information model

» Data Exchange Specifications

» Software for PLCS

−Translators

−Collaboration hub
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Product Life Cycle Support (PLCS)
Introduction

» A joint industry and government 
initiative to accelerate development 
of new standards for product support 
information

» An international project to produce an 
approved ISO standard within 4 
years
−Commenced November 1999

− PLCS, Inc closed down 2004

− ISO 10303-239  published in 2005

− ISO 10303-239-CD edition 2 2009

» PLCS will ensure support information 
is aligned to the evolving product 
definition over the entire life cycle

» PLCS extends ISO 10303 STEP - the 
STandard for Exchange of Product 
model data
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Finnish
Defence 
Forces

Product Life Cycle Support (PLCS)
Membership ïNov 2002

Supported by: and
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The Key Business Problem
How to keep the information needed to operate and maintain a product 

aligned with the changing product over its life cycle in a heterogeneous 

organization, process and system environment?

Tools

Test

Equipment

Support

Facilities

Consumables

Software

Transportation

Spares

Storage

Requirements

Training

Product Definition

Information 

Maintenance

Schedules

Product

Feedback



2009-11-16

5

C O P Y R I G H T   E U R O S T E P   G R O U P

Typically complex systems environment ï
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PLCS compliant information exchanges

Design Data

LSA DataMaintenance

Mgmt Data
Support  data

Maintenance

Mgt Data

Product Life Cycle Support (PLCS)

PLCS will enable cost effective information exchanges
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Enterprise collaboration requires:

» Rich information representation

» Generic information representation

» Process independent 

» IT system independent
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So what is the PLCS standard?

System A System B

Definition of

Information to be exchanged

Translator Translator

Definition 

of system

translators

Definition 

of system

translators

A STEP “Application protocol”

Standard for data exchange
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So what is the PLCS standard?

System A System B

Translator Translator

Definition of

Information to be exchanged

Definition 

of system

translators

Definition 

of system

translators

SCHEMA Activity_arm ;

USE FROM Activity_method_arm; 

TYPE activity_item = SELECT;

END_TYPE; 

ENTITY Activity ;

id : STRING;

name : STRING;

description : STRING;

chosen_method : Activity_method;

END_ENTITY;

Information Model

Scopes
Activity Model

File exchange format
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PLCS is more than an exchange standard

Translator

System A System B

Translator

SCHEMA Activity_arm ;

USE FROM Activity_method_arm; 

TYPE activity_item = SELECT;

END_TYPE; 

ENTITY Activity ;

id : STRING;

name : STRING;

description : STRING;

chosen_method : Activity_method;

END_ENTITY;

Information model for systems
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What does it look like?

Input

(product needing 

support)

Mechanism

(APSI)

Output

(supported 

product)

Control

(operating 

schedule)

Activity

(Provide 

support)
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All PLCS
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Product

A family of 

design variants

A design

A design as it

will be used by

an organization
One individual product

A fleet of 

individuals
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Product
» Can also be the support equipment
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Assured Product Support Information (APSI)

» When you are about to undertake a maintenance task you need to 

know that:

−It is the right task version for the product being maintained

−That any additional information required is correct and up-to-

date

−That the product’s configuration matches that for which the task 

is defined

− … etc.

» In other words: the correct information for the combination of job 

and product

−As approved for use
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And complementing data
» Beyond APSI there is a lot more data

−Plans and schedules

−Records of work done

−Records of problem conditions

» A key objective for PLCS is to enable comparison of what has 

been done with what was supposed to happen.

−Usage, failures, tasks, resources,…
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History
» History of Activities

−What the product has been doing?

» Significant events

−What has been done to the product?

» What tasks were planned and done?

−What changes have been carried out?

» What tasks were not planned but were done anyway?

» What tasks were planned but not done?

» History of States

−Operational state history

» Flew on one engine for 2 hours due to cracked fuel pipe

» Cracked pipe replaced 4 hours after landing

» Ran at full power for 2 days in extreme storm conditions

C O P Y R I G H T   E U R O S T E P   G R O U P

Use of Reference Data

» PLCS is very generic

» Specialization and extensibility is part of the design of PLCS

−needed to make it useable for specific projects or business 
purposes

» Specialization and extensibility is provided by means of “Reference 
Data”

−will be described in more detail later
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PLCS objects and a life cycle example
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Part: 20554258

Version:

Properties

Definition



2009-11-16

13

C O P Y R I G H T   E U R O S T E P   G R O U P

Definition
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OEM: 20554258

Supl.: 04194625

Shared Parts have many identities
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View: service

View: design
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A structure shown at 

different points in time
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Individual products 

manufactured from 

the design
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Individual products 

manufactured from 

the design



2009-11-16

16

C O P Y R I G H T   E U R O S T E P   G R O U P

P
ro

d
u

ct

Concept Design Production In-Service

S
u

p
p

o
rt

 S
ys

te
m

Development

Documents

Requirement
Functions

Zones

Systems

Physical

Item
Product/Part

Product-as-realized

Work Request

Engineering Change Proposal

Engineering Change Order

Requirement

Scheme

Task

State Definition
Condition

Resource

Type of Person

QualificationType of Person
Definition

Managed Resource

Location

Location

State Observed

Work Order

Tools

PLCS objects and a life cycle example
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All PLCS
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Motivation for DEXs
» PLCS is a large information model.

−Larger in scope than most business process require

» E.g loading a spares/store management system 
with parts does not require the complete part 
design

−Larger in scope than most applications can handle

» PLM systems used in design do not normally 
manage realized product information

» PLCS is a generic information model

−Usage guidance is required to provide explanation of 
how the standard should be deployed

−A core set of reference data is required for the 
standard.
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Motivation for a DEX
» Projects are specifying in contracts that PLCS shall be used.

−All of it? Which part?

» Vendors are developing PLCS capabilities and are claiming 

compliance to the PLCS standard.

−All of it? Which part?
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What is a DEX?

» A division the PLCS information model into Data EXchange
specifications (DEXs) suited for a particular business process. E.g:

−DEX: (D003) — Task Set

− DEX: (D011) — Aviation Maintenance

» A DEX provides:

− subset of the information model

− usage guidance

− a technical specification for 
implementers of PLCS

» Each DEX can be used:

− To contract against.

− To claim conformance to.

Work Package Definition DEX

Task set DEX

Operational Feedback DEX

Product Breakdown DEX

PLCS Data Model
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» A division the PLCS information model into Data EXchange
specifications (DEXs) suited for a particular business process. E.g:

−DEX: (D003) — Task Set

− DEX: (D011) — Aviation Maintenance

» A DEX provides:

− subset of the information model

− usage guidance

− a technical specification for 
implementers of PLCS

» Each DEX can be used:

− To contract against.

− To claim conformance to.

What is a DEX?

Operational 

Feedback DEX

Product Breakdown DEX

PLCS Data Model

Work Package 

Definition DEX Task set DEX
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What is a template?

» Instantiation patterns, reused in multiple DEXs

» Document once …. Reuse many

» Ensure consistent usage of information model

DEX 001

DEX 002

DEX 003

DEX 004
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Instantiated Example

In this example, 

reference data have been assigned 

to an identification_assignment
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Template assigning_reference_data

C O P Y R I G H T   E U R O S T E P   G R O U P

PLCS DEX Architecture
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Software for PLCS

» Support for translator development

» Collaboration hub

−Web services
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Translator development 

Translator Translator

Mapping Mapping

Read / write 

PLCS files
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Translator development approaches
» EXPRESS / EXPRESS-X

−Requires dedicated tool support

+ Mapping implemented in EXPRESS-X

−Requires EXPRESS models of both Systems + PLCS

−Requires extensive EXPRESS knowledge

» XML Schema Ÿ Java/C#/C++

−Complex schema

−Need to implement parser for read/write

+ Uses standard programming languages

» PLCS toolbox 

+ Uses standard programming languages

+ Implements OASIS templates out the box

+ Implements file read/write out the box

C O P Y R I G H T   E U R O S T E P   G R O U P

File exchange
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Collaboration hub
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Features of a collaboration hub
» Should be product centric

» Based on rich, through life information model. I.e. AP239 

−For efficiency ... should not be THE AP239 information model 

» Tools for getting data in and out of the hub

» Support data consolidation

» Can be integrated into enterprise architecture

−Support services

−Process neutral

−Support notifications

−Support access control

» Support for Business presentation layer

−Web GUI

−Rich client

−Application integration, via web services / files

» Technology options

−Use best of breed database technology e.g. Oracle, SQL Server

−Use mainstream software technology e.g. Java, C#/.NET



2009-11-16

24

C O P Y R I G H T   E U R O S T E P   G R O U P

Hub V data exchange 
» Data exchange

−“Federated” data quality issues

−“Federated” master data

−Lose of configuration management

» Hub

−Data consolidation

−Improved data quality

−Greater information scope
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Summary
» PLCS / AP239 provides a rich through life information model

» PLCS can be deployed

−Standards based point to point translators

−Collaboration hub
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PLCS Java toolbox
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What is a PLCS toolbox?
Enables the implementation of a PLCS translator

As a converter between file formats

As a plugin in a legacy application
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Use Cases 1
File format converter

File 
Format X

Mapper

PLCS Toolbox

PLCS File
P21/

P28ed2

PLCS API

P21/
P28ed2 
Reader

P21/
P28ed2 
Writer

Format X lib

X API

X Reader

X Writer

Mapper 
Logic
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Use Cases 2
PLCS Plugin to legacy application

Application Y

PLCS Plugin

PLCS Toolbox

PLCS File
P21/

P28ed2

PLCS API

P21/
P28ed2 
Reader

P21/
P28ed2 
Writer

Y API

Plugin 
Logic
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Toolbox Architecture (R2)

PLCS Toolbox
ISO 10303-239 PLCS 

EXPRESS schema

EXPRESS
Toolbox 

Generator

Read/Write STEP files:
ISO 10303-21

ISO 10303-28ed2

P28ed2 
Reader

P28ed2 
Writer

P21 
Reader

P21
Writer

PLCS Java Classes

Repository & 
Model 

Manager

Java Classes corresponding to ISO 10303-239 ï PLCS 

EXPRESS model with navigation capabilities (R1)

Repositories and models managing instances 

of the PLCS Java Classes (R1)

DEXlib
Template Definition

Template
Toolbox

Generator

DEXlib Template Classes

High level API for instantiating data according to 

PLCS template (R2-beta)


