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Who am 1?

» Nigel Shaw

» Managing Director and Principal Consultant, Eurostep Limited
» With Eurostep Limited for 16 years

» Pastroles:

Chairman of ISO TC184/SC4 Editing Committee
Chairman of ProSTEP Round Table

Modeller NATO CALS

Technical 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

I Enterprises need a broad scope
» | f we understand the Awhato t hen
» The same nwhato may meet the nee
Second generation
» Do not include business rules

I because 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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What Is
PLCS ?

ISO 10303-239
Published 2005

Part of STEP

Product
Life Cycle
Support

Effectively an
ISO standard for

PLM
content
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INTERNATIONAL STANDARD IS0 10303-239:2005(E)

Industrial automation systems and integration — Product data representation and exchange

Part 239:
Application protocol: Product life cycle support

Systémes d'automatisation industrielle et intégration — Representation et échange de donnees de produits
Fartie 239: Protacole d'application: Cycle de vie du produit

15015 10303-239:2005(E)

First edition 2005-05-01

ICS 25.040.40 © 150 2005
All rights reserved. Unless otherwise
specified, no part of this publication may be
reproduced or utilized in any form ar by any
means, electronic or mechanical, including
photocopying and microfilm, without
permission in writing from either IS0 at the
address below or IS0O's member body in the
country of the requester.
ISO copyright office
Case postale 56 » CH-1211 Geneva 20
Tel. +41 2274901 11
Fax +41 2274909 47
E-mail copyright@iso.org
Web www.iso.org
Published in Switzerland
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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?

Product Definition
Information

Transportation

_ Consumables
Maintenance

Schedules Software
Tools
Spares
Test o
Equipment Training
Support Storage
Facilities Requirements
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Product Life Cycle Support (PLCS)
Membership i Nov 2002
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PLCS Activity Model

USED AT: AUTHOR: PLCS, Inc DATE: 07/11/2002 WORKING READER DATE [CONTEXT:
PROJECT: ISO 10303-239 AnnexF REV: 15/10/2003 DRAFT TO P
RECOMMENDED
NOTES: 12345678910 PUBLICATION
PURPOSE: To represent the activities and operating life cycle VIEWPOINT: Thelife-cycleowner who
information flows supported by Application Protocol 239 schedule directive * ranchlljr';f; C::I S;%dvif:}:r;'ig;upsl::;”S;r(':‘;/ifgo
Product Life Cycle Support (PLCS). . ;
The set of productsto be supported is known as eret:Zcr::rsosda?yc:é)bgetlia\zl??hg?:;i\?fer:t?CtlonS
the"product in focus" or PIF. : o . X
P et Y operational capability at minimum life cycle
cost.
product needing support .. supported product
support element 'E disposed element
allocated supportrequirements : APS| and related information
transaction replies E rejected issue or change
feedback Provide through life support for product [z transaction request
product & support element infor mation ; information to system operator *
operator feedback * E request to life cycle owner o
information from other systems 'E change directive
£0 of:
tf-‘.f:f:f:f:f:f?(l‘)f:f:f:f:f:f-‘.f:f:f:f:f:f:f:f:f:f:f:f:(E)‘:f:f:f:f:f:f:f:f:f:f:f:f:f:-:f:f:f: (R
NOTE 1: Dashed (- - - - ) arrows NOTE 2: All tunnelled arrows in this model
represent physical items (blue apply to all deconpositions of the applicable
wher e diagrams are box.
reproduced in colour). All other NOTE 3: APSI = assured product &
arrows represent information. support information
support standard
information technology service or infrastr ucture commercial
infrastructure transaction set
NODE: TITLE: Provide through life support for product NUMBER:
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USED AT: AUTHOR: PLCS, Inc DATE: 30/10/2001 WORKING READER DATE |CONTEXT:
PROJECT: 150 10303-239 Aanex F REV: 22/09/2004 DRAFT
RECOMMVENDED -
NOTES: 1 234567 89 10 .PUBLICATION AD
product & life cycle directive * operating
support element t 8 3 « | schedule
information [ : ;
P ’ ; rejected issue
z * changefdlremve mfofnnatlon management rules ® or change'.:
hanage 7 / >
w| information to h h R
feedback support a product < 7 < -~
— f o ;’( ]
allocated - Al = < N\ request to life
support impact : cycle owner
requ\l\r/e\mems APS| and related ¥ § § 3ssessment assured support solution——_ %
information Y -
Ll Generate _Z\ commissioning
ot support | schedule
?upggn ; ; » solution B support " 4
information eedbac system Irst-use date
from other \\‘\\ o A2 release ;
systems PIF task set j oy . Supported
duct
- Y v V¥V ¥ Prg
operator & \\l\ < | transaction
feedback ™ . 7 ~ Commission request
7 » support ] 5
commissioning SySHEm
support R G B ER Yo
o | i g ||| g e oy | b
ransaction definition environment e
kb , 5 i ) YY Y VY
W ¥ D N
= ol Provide support (pasas :
-------------------------- b = _..-....--....-..-....--...-_..-...---—--—-—---—------—'
_____ i e e S AT Tl e e i o e Ve o i [ o e o e i e e o [

;’ support element commissioning feedback————m—_ 5 [ ————— } i ?;;T:lon to
product 3 < e
needing . \ J J opemor
support standard commercial transaction set—— % POt tesdbaok

NODE THLE Provide through life support for product NEMPED:
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USED AT: AUTHOR: PLCS, Inc DATE: 304102001 WORKING READER DATE |CONTEXT:
PROJECT: IS0 10303-239 Aanex F REW: 22/09/2004 DRAFT
RECOMMVENDED -
cp — il FusLicaTion AD
product & * operating
support € 0h3| . 4 | % schedule
informati e : )
: 0.9 information management rules * rejected '_SSU':
_. < or chang-:_
 —— e S
— / »
d 4 mnage 3 7 N =
feadback . . r— . -
information to 7 p
allooateH < N re ;
; quest to life
support su Ol't 3 I'Odl.lct mpact c
FEQUINEM i pp p ssessment assured support solution—_ cm,rrlef;umer
.'.v - & =
vy . 7\ commissioning
Z v A‘ | schedule
support
informat system first-use date
from oth release ;/
rstam APSI and related = ; mpporad
. . ¥ ¥ ¥ \ \, i3
operator - { transaction
feedback ll'lfOl"I'hBthl"l — Commisiion . ' request
_ - sSuppo / -
\I"- v 7 ; system i
Suppon COmeIISSIOrIan A &

Y solution  deployment task request COMMissioning i ,.") disposed
“3“.53"‘“'”\ definition environment > el i ) YYYY VYN | Aemen
replies ‘.,. = LR

.\/.'..' , . ____,__:/ >l _z
™ Provide support [ A :
Sostmpclesiaglm ilieiai s Il e e e s e e s e st s g e e e L - — ;'_
—"——.:__:“ ----------- 4 -------- B L e e I vy ST "'—‘_' ){-‘é_ LII
> -=upp'r{ s commissioning feedback—————_5 [ —————] } information to
- support eleme kS system
product 2 o;emor ”
needing : < = ——
support standard commercial transaction set—— % support feedback
NODE e Provide through life support for product e T
Al —
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USED AT: AUTHOR: PLCS, Inc DATE: 30/10/2001 WORKING READER DATE |CONTEXT:
PROJECT: 150 10303-239 Aanex F REV: 22/09/2004 DRAFT
RECOMMWVENDED -
NOTES: 1 234567 89 10 -FUBLICATION AD
product & life cycle directive * operating
support element ,t 8 3 « | schedule
information [ : ;
P ’ ; rejected issue
* change directive mfofrrnatlon management rules ® or change
hanage 7 / >
w| information to h ) R
feedback support a product 7
PP P !( ~ p ; 7 * 2 -
allocated - Al : 3 3 request to life
support Impact < § s | cycle owner
requ{j\ments APST and related LR ] assessme assured support solution—_% o
information Y
L Generate _Z\ commissioning
Lt support | schedule
support 0 > solution B support
information feedback system first-use date
from other \\"\\ 03 I Al release ;
systems PIF task set j G . Supported
duct
~ Y vV Vv ¥ P
OPSIALOL: .. i 2. o transaction
feedback L 7 ~ Commission request
7 > support ﬁz
commissioning System
support ST . 2
solution  deployment task request commissioning disposed
transaction definition environment task feedback Falement
replies .
W I i
. i
__________________________ e Loy = L
T "}_”_ __________________ A o s A4 RE ‘
coammic<ianinn faadhanlm—r—— —— ] information to
support element system
product | ) operator ™
needing g
Zaction set—— %
support = - on=action s \[\support feedback
NODE TTLE: Provide through life support for product NUSERES:
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USED AT: AUTHOR: PLCS, Inc DATE: 30/10/2001 WORKING READER DATE |CONTEXT:
PROJECT: 150 10303-239 Aanex F REV: 22/09/2004 DRAFT
RECOMMWVENDED -
NOTES: 1 234567 89 10 -FUBLICATION AD
product & life cycle directive * operating
support element ,t ) « | schedule
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PLCS Data model

AP2IR -PLCE
averdew by ¥Vilno Tarandl, Eurostep 2003-11-14
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The PLCS Data model

» What follows is a very high level view!
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Product

Product structures

Assignments

Part

Product _relation

related
relating

Version_relation

related
relating

View_relation

related
relating

Product P—— Product _version [P——  Product _view_definition
of_ product view_of
(L in_context
Context
Property Representation Classification ID_alias Perso‘n_o‘r_ Date_time Effectivity
Organization

COPYRIGHT EUROSTEP GROUP
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Types of Products

Requirement Part DY Flifio el Interface Slot Document
Breakdown Breakdown
¢ 1 J J J J J
Product _relation Version_relation View_relation
related related related
relating relating relating
Product P——— Product _version [P——  Product _view_definition
of_ product view_of
(L in_context
Context
Property Representation Classification ID_alias Perso‘n_o‘r_ Date_time Effectivity
Organization
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Product individual
State

Requirement Part System Functional Interface Slot Document
Breakdown Breakdown
¢ 1 J J J J J
Product _relation Version_relation View_relation
related related related
relating relating relating
Product P——— Product _version [P——  Product _view_definition
of_ product view_of
é (L in_context
Context

Product_individual

observed_ product

Observation

l observed_state

(o]

actual_state

Product _m_lelduaI_ State

version I
expected_state
Planned_ Product Realized_ Product
Property Representation Classification ID_alias Perso‘n_o‘r_ Date_time Effectivity
Organization
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Maintenance Plans,

Requirement Part System Functional Interface Slot Document
Schedules, Job Cards
’ ’ ¢ 1 I J J J J
Task Product _relation Version_relation View_relation
T structure related related related
relating relating
required_ product
Activity_method 9 -P ) . -
1 'e Product P——— Product _version [P——  Product _view_definition
utilizes —— of_ product view_of
é (L in_context
q individual Context
o Product_individual
Scheme method_used
observed_ product .
=P Observation P—
structure
schedule
ﬁ observed_state
(o]
actual_state
Activity operates on Product _|pd|V|duaI_ State
— version ——
utilizes expected_state
directive g l
start
Date_time Planned_ Product Realized_ Product
finish
start_state
end_state
in_response_to observation_consequence
~ q Work_order Work_request = q ~/
Property Representation Classification ID_alias Perso‘n_o‘r_ Date_time Effectivity
Organization

Justification

Condition

Skill
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u ther detalls . System Functional
. Requirement Part Interface Slot Document
- PI’OjeCtS / Contracts Breakdown Breakdown
. O
- Location ?
- Message
Project handles
Task : ) . . .
Product _relation Version_relation View_relation
has J)
structure . related related related
specifies at
Contract ﬁ relating relating relating
required_ product
Activity_method 9 -P ) . -
1 'e Product P——— Product _version [P——  Product _view_definition
utilizes —— of_product view_of
é (L in_context
g individual Context
fo) Product_individual
Scheme method_used
observed_ product .
=P Observation P—
structure
schedule . storage
Location l observed_state
b (o]
actual_state
Activity operates on ), Product _|pd|V|duaI_ State
— version —
utilizes expected_state
directive g l
start
Date_time Planned_ Product Realized_ Product
finish
start_state
end_state
in_response_to observation_consequence
~ Qg Work_order Work_request = q ~/
Property Representation Classification ID_alias Perso‘n_o‘r_ Date_time Effectivity
Organization

Justification

Condition

Skill

Message
Envelope
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ajor additions _
Slot Document
In Second Edltlon Requirement Part Breakdown Breakdown Interface
Project handles
Task : ) . . .
Product _relation Version_relation View_relation
has J)
structure . related related related
specifies at
(E Contract ﬁ relating relating relating
required_ product
Activity_method 9 -P ) . -
1 'e Product P——— Product _version [P——  Product _view_definition
utilizes of_product view_of
é (L in_context
g individual Context
fo) Product_individua
Environment
Scheme method_used B
observed_ product .
=P Observation o—
structure
schedule ) storage
Location l observed_state
b (o]
actual_state
Activity operates on / Product _|pd|V|duaI_ State
— version —
utilizes expected_state
directive g l
start
Date_time Planned_ Product Realized_ Product
finish
start_state
end_state
in_response_to observation_consequence
~ q Work_order Work_request = q ~/
Property Representation Classification ID_alias Perso‘n_o‘r_ Date_time Effectivity
Organization
. L ", . Message Verification &
Risk Justification Condition Skill Envelope ValleEiiem
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J i System PUDGLQDAk ot e e = Slot Document
Requirement Part Breakdgwa == T Brenkdown TIHeT ferce: = m __~~0 u
- -~
- ~
- ~
( -~ 9 9 7 9 -9
- ~
= ~
Pie S ~ ~
’ > N
4 ~, j [N
/4 Task \\ Project ’ ) :
Y \ Product _relation Version_relation
/ 1 has J)
II structufe related related
II \‘ Contract relating relating
] )
d duct
I Activity_method rea.‘wre — procuic “ . . -
I 1 'e Product P——— Product _version [P——  Product _view_definition
I utlizes AY of_product view_of
I 1 -
|' ll \\\ é (L in_context ,/
7’
&
l o) 1 Product_ﬁ'dw;gual ,/ ’>f
| > ) 2 - \
|l Seheme method_used I ~~.~~EnV|ronment ,’6 - - \\
-~ =
1 e =—a roU
l‘ I == = = — = bseacd p 7 Observation O%‘
\ structure " 1 1
. storage
“ schedule H Location 9 & " l observed_state “
& )
“ i actual_staé
\ Activity dperates on y, Product _individual_ 1 State I
\ Il — version I
(N / utilizes expected_staje 1
' I \ !
\ﬁirective \ /
. g J) \ ’
N \ U
e \\ /,
Date_time Product_as_planned Product as realized - ~ s
L
finish
start_state
end_state
in_response_to observation_consequence J
q Work_order Work_request
Property Representation Classification ID_alias Perso‘n_o‘r_ Date_time Effectivity
Organization
) I . . M Verification &
Risk Justification Condition Skill E:\/sefligi validation
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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 maodifications 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/s stem life cycle.
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Volvo i a PLCS case
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Background to the Volvo project

» Volvo(7+ companies) and Deutz(3+ divisions) are communicating
iIn 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

1 Difficult and time consuming to get the right data
I High percentage of the spare parts where erroneously returned

it nternally called oParts touri
1 High risk of design errors due to outdated third party
iInformation

I Time consuming to produce a correct parts catalogue
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Case description

Deutz
Deutz Service Sales dept
After-Sales
KLY Design dept
& © ® S
BS
e N P
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Use of PLCS based consolidation

7 s
-, Service

-
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DEXs et al

provides guidance A
for usage e e .
= w0l 150 10303-239 provides guidance™==-+--% Capability
DEX e for usage of
- e Scope
SJ:I'IJE o Tt St et bt
TRV foNt ft ; s frst
Eﬁginessmntext | Businesscontext
Fartfen! doxf daxt
Tiatbant fant (el TEI'I‘IP'EtE fok o
f!i.::rl:'r.w feset fent is composed of N _defined inm===aue___ Descri Dtlﬂl‘l
De'.al.-u‘iptl'c:n e | Definition = e template
-~ Y PL':SEI"Itit‘p' e “""-. Tastiest tont |
T e + . - fEf feat 1.
Mg £ N PLCSentity OASIS RD . template “
Tt et Jixt J Parameters Oass (term+definition) Taxtiacs daxt LS
Eeat feat 7 Class (term-+definition) ks ot oo
Definition ! reference o Class (term+definition) mr
template RE’F‘?‘“EI'ICE EI-Et_-E_I, ""'""'---___‘ (1ass (term+definition) | ™77 m—" usage glll,ldan':& for
template C1ass Class (term+definition) Spec'a“z%? s
class i ), J
Reference data . e ¥ v
class e reference 10‘_"____"-,,.__,..-r-ﬂ-"“""r
class T S petifieS hean, e IS0 10303 239 PLCS
usage of (the formal standard)

» 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 7 final IS being prepared
» High level areas of enhancement:
I Resource management
1 Justification by assumption
I Analysis results (233)
I Information Collection
I Product environment definition and observed
I Risk management (233)
1 explicit System identification and version (233)
1 Property as definition (233)
1 Verification 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: PLCSIlib replacing DEXIib

PLCSO6s data model has pr O @y Norwegian Defence
» Exchange was affected by STEP legacy issues & Logiies orgaisaon
» Technology is specialised

» DEX development has been slow

So

» PLCS documented using UML/SysML 08
o o MANAGING RISK =)Vt

» Specialised XML schema for more efficient exchange| —euroste

» DEXOs documeSysMed wusi ng P

1 Allin one tool
» A concept model added
» New | i BUCS@liboy cleani@r structures using PLCS edition2

Easier to use, more efficient, more mainstream friendly
and the same rich capability
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AP233 1 Systems Engineering

>

A\

AP233 passed DIS ballot March 2010
Minor editorial changes being incorporated

» WIll be sent to ISO soon for publication as full
International Standard!

>

A\

» 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:

Operations Test

Cost & Schedule Disposal

Performance Manufacturing

Training & Support
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
guality product that meets the user needs.

(taken from http://www.incose.org/practice/whatissystemseng.aspx)
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What is Systems Engineering?

an interdisciplinary approach

customer needs and required functionality
documenting requirements,

design synthesis and system validation
the complete problem
Operations Test
Cost & Schedule Disposal

Performance Manufacturing
Training & Support

Integrates all the disciplines and specialty
groups into a team effort forming a structured development
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What is Systems Engineering?

an interdisciplinary approach

customer needs and required functionality
documenting requirements,

design synthesis and system validation
the complete problem
Operations Test
Cost & Schedule Disposal

Performance Manufacturing
Training & Support

Integrates all the disciplines and specialty
groups into a team effort forming a structured development
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What is Systems Engineering?

an interdisciplinary approach

Multiple
disciplines with customer needs and required functionality

own views and documenting requirements,
tools design synthesis and system validation

Many sources the complete problem
of requirements |
Through Life
Many users of
requirements Integrates all the disciplines and specialty

groups into a team effort forming a structured development

Multiple Managed change and active tracing of
organizations reqguirements i1 nto
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Joined up Systems Engineering

uItipIe / \

disciplines with
own views and

D

tools

Document
Exchang

Many sources
of requirements

)

Data
Exchang

Many users of
requirements

Multiple Managed change and active tracing of

{

organizations requirements i1 nto

Requires data exchange Requires consolidated and

\ \joined up information /
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Joined up Systems Engineering

uItipIe lterative \

disciplines with development
own views and across multiple
tools functions with

history and
Many sources traceability of

of requirements decisions and
change

Many users of
requirements ISO 15288

Multiple Managed change and active tracing of
organizations reqguirements i1 nto

Requires data exchange Requires consolidated and

/\'Loined up information
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AP233/PLCS

AP233 =" '|PLCS eZ _
~
~
Classification S <
V&V A
Product Structure Maintenancel) »
State Machines
Change Managemen
/ J J t Support Tasks
Function Diagrams Approvals, Security, Status
: APSI
Issue Management Requirements Management
Z .
R|Sk Management ACtiVitieS SCh EnVironment Support HIStOt‘y

Organizations 7

Systems

Messagingﬂ y
Property _od

-

-

—’

They share a
common core! J —_—————
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Information Standards
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How to make it work?
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The Share-A-space Product Suite

Share-A-space Share-A-space
Toolbox Share-A-space Business Adaptors
Server OOTB

End User Tools

_____________

__________
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Standard
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Share-A-space® Product Suite

Share-A-space® Server

1 Including support for managing a product /share'/i“\space)
through-out its lifecycle. - YV -

Business Adapters

1 Add PLCS or AP233 support to your
existing PDM/PLM system and integrate
them with Share-A-space®

PLCS Toolbox and SDK

I Use a PLCS Toolbox or AP233 Toolbox to m
rapidly develop your own PLCS enabled <)
system or integration

Training

I Eurostep offers a variety of training on all
products described above.
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