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Who am I? 
 

» Nigel Shaw 

» Managing Director and Principal Consultant, Eurostep Limited 

» With Eurostep Limited for 16 years 

» Past roles : 

īChairman of ISO TC184/SC4 Editing Committee 

īChairman of ProSTEP Round Table 

īModeller NATO CALS 

īTechnical lead for PLCS Inc. 

 

» First standards involvement: 1986 
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Agenda 

» Enterprise standards 

» PLCS 

» AP233 

» Software to help  
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Enterprise Information standards 
Basics 

» If we have a common definition, understanding and language 

then we can communicate 

īEnterprises need a broad scope 

» If we understand the ñwhatò then there is usually a choice of ñhowò 

» The same ñwhatò may meet the needs of many different processes 

Second generation 

» Do not include business rules  

ībecause businesses are different and keep changing their 

processes 

» Allow for simplicity and keep complexity as an option 

» Allow for extensibility to meet new needs 

» Information lasts a long time so not just a snapshot 
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ISO 10303-239 

Published 2005 

 

Part of STEP 
 

Product  
Life Cycle  

Support 

What is  

PLCS ? 

Effectively an 
ISO standard for 

PLM 
content 
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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? 

 

Tools 

Test 

Equipment 

Support 

Facilities 

Consumables 

Software 

Transportation 

Spares 

Storage 

Requirements 

Training 

Product Definition 

 Information  

Maintenance 

Schedules 

Product 

in Focus 

Feedback 
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Finnish 
Defence  
Forces 

Product Life Cycle Support (PLCS) 
Membership ï Nov 2002 

Supported by: and 
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PLCS Activity Model 
USED AT: AUTHOR:  PLCS, Inc DATE:

REV:PROJECT:  ISO 10303-239 Annex F

07/11/2002

15/10/2003

NOTES:  1  2  3  4  5  6  7  8  9  10

WORKING

DRAFT

RECOMMENDED

PUBLICATION

READER DATE CONTEXT:

TOP

NODE: TITLE: NUMBER:Provide through life support for product
A-0

0£0

Provide through life support for product

NOTE 1:  Dashed ( -  - - -  ) arrows 

represent physical i tems (blue 

where diagrams are 

reproduced in colour). All  other  

arrows represent information.

PURPOSE:  To represent the activities and 

informat ion flows supported by Application Protocol 239

Product Life Cycle Support (PLCS).

The set of products to be supported is known as

the "product in focus" or PIF.

VIEWPOINT:   The life-cycle owner who 

acquires the product-in-focus and strives to 

maximise value over the complete life cycle 

of the product, by taking whatever actions 

are necessary to deliver the required 

operat ional capability at minimum life cycle 

cost.

NOTE 3:  APSI = assured product & 

support information

NOTE 2:  All  tunnelled arrows in this model

apply to all  decompositions of the applicable

box.

product needing  support

support element

allocated suppor t requirements

transaction replies

feedback

product & support element information

operator  feedback *

information from other systems

information technology service or

infrastructure

operating

schedule

support

infrastructure

li fe cycle

directive *

standard

commercial

transaction set

supported product

disposed element

APSI and related information

rejected issue or change

transaction request

information to system operator *

request to life cycle owner

change directive
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Short path -  Short path   
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Long path -  Long path -  
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PLCS Data model 
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The PLCS Data model 
 

» What follows is a very high level view! 
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Effectivity Property Classification ID_alias 
Person_or_ 

Organization 
Representation 

Product 
of_ product 

Part 

view_of 

Context 

in_context 

Product _relation 

related 

relating 

Date_time 

Version_relation 

related 

relating 

View_relation 

related 

relating 

Product _view_definition Product _version 

Product  

Product structures 

Assignments 
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Part 

Property Classification ID_alias 
Person_or_ 

Organization 
Date_time Effectivity Representation 

Product 
of_ product 

Context 

view_of 

in_context 

Document Slot 
Functional 

Breakdown 

System 

Breakdown 
Requirement Interface 

Product _relation 

related 

relating 

Version_relation 

related 

relating 

View_relation 

related 

relating 

Product _view_definition Product _version 

Types of Products 
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Document Slot 

Property Classification ID_alias 
Person_or_ 

Organization 
Date_time Effectivity Representation 

Product 
of_ product 

Context 

Part 
Functional 

Breakdown 
Requirement 

System 

Breakdown 

view_of 

in_context 

State 

actual_state 

expected_state 

Observation 

observed_state 

observed_ product 

Interface 

Product _individual_ 

version 

Planned_ Product Realized_ Product 

Product_individual 

Product _relation 

related 

relating 

Version_relation 

related 

relating 

View_relation 

related 

relating 

Product _view_definition Product _version 

Product individual 

State 
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Document Slot 

Property Classification ID_alias 
Person_or_ 

Organization 
Date_time Effectivity Representation 

Justification Condition Skill 

Task 

Product _individual_ 

version 

Product 
of_ product 

State 

Context 

Part 
Functional 

Breakdown 
Requirement 

System 

Breakdown 

actual_state 

expected_state 

start_state 

end_state 

view_of 

in_context 

directive 

Work_order 
in_response_to 

Work_request 
observation_consequence 

Observation 

observed_state 

observed_ product 

Interface 

Planned_ Product Realized_ Product 

Product_individual 

Date_time 

start 

finish 

Scheme 

schedule 

Product _relation 

related 

relating 

Version_relation 

related 

relating 

View_relation 

related 

relating 

Product _view_definition Product _version 

Maintenance Plans, 

Schedules, Job Cards,  

Work Request/Order 

 

method_used 

structure 

Activity_method 

Activity 

required_ product 

operates_on 

structure 

utilizes 

utilizes 
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Document Slot 

Property Classification ID_alias 
Person_or_ 

Organization 
Date_time Effectivity Representation 

Justification Condition Skill 
Message 

Envelope 

Task 

Activity_method 

Activity 

method_used 

Work_order 

directive 

Product _individual_ 

version 

Product 

required_ product 

operates_on 

of_ product 

State 

Context 

Part 
Functional 

Breakdown 
Requirement 

System 

Breakdown 

actual_state 

expected_state 

start_state 

end_state 

view_of 

in_context 

Work_request 
in_response_to observation_consequence 

Observation 

observed_state 

observed_ product 

Interface 

Planned_ Product Realized_ Product 

Product_individual 

Date_time 

Contract 

Project handles 

specifies 

has 
structure 

structure 

Location 
storage 

start 

finish 

utilizes 

Scheme 

schedule 

utilizes 

Product _relation 

related 

relating 

Version_relation 

related 

relating 

View_relation 

related 

relating 

Product _view_definition Product _version 

Further details 
- Projects / Contracts 

- Location 

- Messages 
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Part 

Property Classification ID_alias 
Person_or_ 

Organization 
Date_time Effectivity Representation 

Product 
of_ product 

Context 

view_of 

in_context 

Document Slot 
Functional 

Breakdown 

System 

Breakdown 
Requirement Interface 

Product _relation 

related 

relating 

Version_relation 

related 

relating 

View_relation 

related 

relating 

Product _view_definition Product _version 

Product_individual 

Product _individual_ 

version 
State 

actual_state 

expected_state 

Observation 

observed_state 

observed_ product 

Activity_method 
required_ product 

utilizes 

structure 

Task 

Activity 

method_used 
Scheme 

schedule 
structure 

operates_on 

utilizes 

Date_time 

start 

finish 

start_state 

end_state 

Work_request 

directive 

Work_order 
in_response_to observation_consequence 

Justification Condition Skill 

Location 
storage 

Contract 

Project handles 

specifies 

has 

Message 

Envelope 
Risk 

Environment 

Verification & 

Validation 

Major additions 

in Second Edition 

Planned_ Product Realized_ Product 
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Part 

Property Classification ID_alias 
Person_or_ 

Organization 
Date_time Effectivity Representation 

Product 
of_ product 

Context 

view_of 

in_context 

Document Slot 
Functional 

Breakdown 

System 

Breakdown 
Requirement Interface 

Product _relation 

related 

relating 

Version_relation 

related 

relating 

View_relation 

related 

relating 

Product _view_definition Product _version 

Product_individual 

Product _individual_ 

version 

Product_as_planned Product as realized 

State 

actual_state 

expected_state 

Observation 

observed_state 

observed_ product 

Activity_method 
required_ product 

utilizes 

structure 

Task 

Activity 

method_used 
Scheme 

schedule 
structure 

operates_on 

utilizes 

Date_time 

start 

finish 

start_state 

end_state 

Work_request 

directive 

Work_order 
in_response_to observation_consequence 

Justification Condition Skill 

Location 
storage 

Contract 

Project handles 

specifies 

has 

Message 

Envelope 
Risk 

Environment 

Verification & 

Validation 

Three major histories 
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USAF AFI 63-101, Acquisition and Sustainment 

Life Cycle Management     20 July 2010  

» 3.91.1. The PM shall ensure development and acquisition of engineering data 

sufficient for the acquisition, modification, maintenance, spares, repair, and 

demilitarization of the weapon system.  

» 3.91.1.1. The PM shall require the use of International Standards Organization 

(ISO) 10303, Standard for Exchange of Product (STEP) Model Data, AP239, 

Product Life Cycle Support, for engineering data.  

» 3.91.1.2. Legacy system modifications shall implement ISO 10303 for new 

engineering data to the maximum extent feasible. Conversion to ISO 10303 for 

the entire legacy system is encouraged when supported by a positive business 

case analysis (BCA).  

» 3.91.2. The PM shall ensure acquired engineering data is compatible with the 

Joint Engineering Data Management Information and Control System 

(JEDMICS) to the maximum extent feasible.  

» 3.91.3. When acquiring Computer Aided Design (CAD) data, the PM shall 

require delivery in both native format and neutral format.  

» 3.91.4. The PM shall ensure the SEP includes detailed planning for 

management of government and contractor technical data throughout the 

product/system life cycle.  
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Volvo ï a PLCS case  
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Background to the Volvo project  
» Volvo(7+ companies) and Deutz(3+ divisions) are communicating 

in a number of Engine development projects.  

» These projects requires communication of Engine structures and 
documents between Deutz and Volvo. 

» The involved companies have different ways of managing the 
structures and are using different supporting systems  

» The former way of communicating the information was based on 
paper, CD and manual retyping of information. 

» Volvo and Deutz wanted a standards based  
approach and tool to address this situation.  
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Challenge 
» Volvo often had outdated and non-consolidated product data, 

leading to inefficient information management 

īDifficult and time consuming to get the right data 

īHigh percentage of the spare parts where erroneously returned 

ï internally called òParts tourismò 

īHigh risk of design errors due to outdated third party 

information 

īTime consuming to produce a correct parts catalogue 
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Case description 

Deutz  

Design dept 

Deutz Service 

After-Sales 

Deutz 

Sales dept 

ETL 

P1 P3 P4 

ETL 

P1 P3 P4 

BS BS SBS 

BS BS 

KLU 

SL 

SL SL 

P2 P1 P3 

SL 

BS 



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

Design 

Sales 

Service 

Use of PLCS-based consolidation 

ETL 

P1 P3 P4 

ETL 

P3 P4 P5 

BS BS SBS 

BS BS 

KLU 

SL 

SL SL 

P2 P1 P3 

SL 

BS 

ETL 

P1 P3 P4 

ETL 

P3 P4 P5 

BS BS SBS 

BS BS 

KLU 

SL 

SL SL 

P2 P1 P3 

SL 

BS 
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DEXs et al 
 

 

 

 

 

 

 

 

 

 

 

 

» First DEX approved under the OASIS PLCS TC: Task Set 

» New DEX being balloted: Item Identification  
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PLCS Edition 2 
» Back from International Standard ballot ï final IS being prepared 

» High level areas of enhancement: 

īResource management  

īJustification by assumption  

īAnalysis results (233) 

īInformation Collection 

īProduct environment definition and observed 

īRisk management (233) 

īexplicit System identification and version (233) 

īProperty as definition (233) 

īVerification and validation (233) 

» Plus other changes (in the weeds) 

» Driven by real experience and by deeper integration with AP233 
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Coming soon: PLCSlib replacing DEXlib 
PLCSôs data model has proven very capable buté 

» Exchange was affected by STEP legacy issues 

» Technology is specialised  

» DEX development has been slow 

So 

» PLCS documented using UML/SysML 

» Specialised XML schema for more efficient exchange 

» DEXôs documented using SysML 

īAll in one tool 

» A concept model added  

» New library: ñPLCSlibò - cleaner structures using PLCS edition2 

 

Easier to use, more efficient, more mainstream friendly  

and the same rich capability 
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AP233 ï Systems Engineering 

 

» AP233 passed DIS ballot March 2010 

» Minor editorial changes being incorporated  

» Will be sent to ISO soon for publication as full 

International Standard! 

 

» Incorporates much of the PLCS experience too! 
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What is Systems Engineering?  
Systems Engineering is an interdisciplinary approach and 

means to enable the realization of successful systems. It 

focuses on defining customer needs and required functionality 

early in the development cycle, documenting requirements, 

then proceeding with design synthesis and system validation 

while considering the complete problem:  

 

 

   

Systems Engineering integrates all the disciplines and specialty 

groups into a team effort forming a structured development 

process that proceeds from concept to production to operation. 

Systems Engineering considers both the business and the 

technical needs of all customers with the goal of providing a 

quality product that meets the user needs. 
(taken from http://www.incose.org/practice/whatissystemseng.aspx) 

Operations 

Cost & Schedule  

Performance  

Training & Support  

Test  

Disposal  

Manufacturing  
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Systems Engineering integrates all the disciplines and specialty 
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Operations 

Cost & Schedule  
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Manufacturing  

 



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

Through Life 

What is Systems Engineering?  

Operations 

Cost & Schedule  

Performance  

Training & Support  

Test  

Disposal  

Manufacturing  

 

Systems Engineering is an interdisciplinary approach and 

means to enable the realization of successful systems. It 

focuses on defining customer needs and required functionality 

early in the development cycle,   documenting requirements,     

then proceeding with design synthesis and system validation 

while considering the complete problem:  

 

 

   

Systems Engineering integrates all the disciplines and specialty 

groups into a team effort forming a structured development 

process that proceeds from concept to production to operation. 

Systems Engineering considers both the business and the 

technical needs of all customers with the goal of providing a 

quality product that meets the user needs. 
(taken from http://www.incose.org/practice/whatissystemseng.aspx) 
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Systems Engineering is an interdisciplinary approach and 

means to enable the realization of successful systems. It 

focuses on defining customer needs and required functionality 

early in the development cycle,   documenting requirements,     

then proceeding with design synthesis and system validation 

while considering the complete problem:  

 

 

   

Systems Engineering integrates all the disciplines and specialty 

groups into a team effort forming a structured development 

process that proceeds from concept to production to operation. 

Systems Engineering considers both the business and the 

technical needs of all customers with the goal of providing a 

quality product that meets the user needs. 
(taken from http://www.incose.org/practice/whatissystemseng.aspx) 

Through Life 

What is Systems Engineering?  

Multiple 

disciplines with 

own views and 

tools 

Many sources 

of requirements 

Many users of 

requirements 

Managed change and active tracing of 

requirements into design, analysis, é 

Multiple 

organizations 
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Requires consolidated and        

joined up information 

 

 
 

 
 

 
 

 
 

 
 

Requires data exchange 

What is Systems Engineering 

Multiple 

disciplines with 

own views and 

tools 

Many sources 

of requirements 

Many users of 

requirements 

Managed change and active tracing of 

requirements into design , analysis, é 

Multiple 

organizations 

Joined up 

Data 

Exchange 

Document 

Exchange 
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Requires data exchange 

What is Systems Engineering 

Multiple 

disciplines with 

own views and 

tools 

Many sources 

of requirements 

Many users of 

requirements 

Managed change and active tracing of 

requirements into design , analysis, é 

Multiple 

organizations 

Data 

Exchange 

Document 

Exchange 

Iterative 

development 

across multiple 

functions with 

history and 

traceability of 

decisions and 

change 

 

ISO 15288 

Joined up 
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AP233 

AP233/PLCS 

PLCS 

Issue Management 

Risk Management 

State Machines 

Function Diagrams 

V & V 

Change Management 

Product Structure 

Requirements Management 

Schedule Activities 

Organizations 

Property 

Classification 

Approvals, Security, Status 

Maintenance 

Support Tasks 

APSI 

Support History 

Messaging 

They share a 
common core! 

Systems 

Environment 

PLCS e2 
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Information Standards  
Systems Engineering processesEnterprise processes

Enterprise 

Environment 

Management

Investment 

Management

System Life 

Cycle Process 

Management

Resource 

Management

Quality 

Management

Agreement processes

Acquisition

Supply

Technical processes

Stakeholder 

Requirements 

Management

Requirements 

Analysis

Architectural 

Design

ImplementationIntegration

Verification Transition Validation

Operation Maintenance Disposal

Project processes

Planning Assessment Control

Decision making

Risk 

Management

Configuration 

Management

Information 

Management
Process Guidelines

AP23
3 

AP23
3 

AP23
3 

SysM
L 

SysM
L 

SysM
L 

SysM
L 

SysM
L 

SysM
L 

SysML 

PLCS PLCS PLCS PLCS PLCS PLCS PLCS PLCS UPDM UPDM UPDM UPDM UPDM UPDM UPDM 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP233 AP233 

SysML 

PLCS PLCS PLCS 



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

Information Standards  
Systems Engineering processesEnterprise processes

Enterprise 

Environment 

Management

Investment 

Management

System Life 

Cycle Process 

Management

Resource 

Management

Quality 

Management

Agreement processes

Acquisition

Supply

Technical processes

Stakeholder 

Requirements 

Management

Requirements 

Analysis

Architectural 

Design

ImplementationIntegration

Verification Transition Validation

Operation Maintenance Disposal

Project processes

Planning Assessment Control

Decision making

Risk 

Management

Configuration 

Management

Information 

Management
Process Guidelines

AP23
3 

AP23
3 

AP23
3 

SysM
L 

SysM
L 

SysM
L 

SysM
L 

SysM
L 

SysM
L 

SysML 

PLCS PLCS PLCS PLCS PLCS PLCS PLCS PLCS UPDM UPDM UPDM UPDM UPDM UPDM UPDM 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP23
3 

AP233 AP233 

SysML 

PLCS PLCS PLCS 



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

How to make it work? 
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The Share-A-space Product Suite 
Share-A-space 

Business Adaptors 
Share-A-space 

Toolbox 

Developer 
Tools End User Tools 

System  
adapters  

Viewers 

SAP 

UGS 
PLM-XML 

Standard  
Interfaces  

Authoring 

Webservice  
SDK 

Format Mapper  
Generators  

Spinfire  
Applications  

WebService  
Clients  

Share-A-space 
Server OOTB 

Share-A-space 
independence 

Share-A-space 
independence 
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Share-A-space® Product Suite 

» Share-A-space® Server 

īIncluding support for managing a product 

through-out its lifecycle. 

» Business Adapters 

īAdd PLCS or AP233 support to your 

existing PDM/PLM system and integrate 

them with Share-A-space® 

» PLCS  Toolbox and SDK 

īUse a PLCS Toolbox or AP233 Toolbox  to 

rapidly develop your own PLCS enabled 

system or integration 

» Training 

īEurostep offers a variety of training on all 

products described above. 

 


