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APatrick is a recognized expert in Boeing for the use of Industry Standards for
Interoperability, Business and Information Architecture modeling, and BCA
Electrical Standards.

AHe is currently the chair of the PDES Technical Advisory Committee, the co-
leader of the ISO AP239 edition 3 project, and the vice chair of the ASD DMEWG
PLCS TT working to integrate the data models of AP239 with those of the S
Series Common Data model.

AHi s prior work includes managing busine
transformation, developing XML management systems for CATIA automation
projects, and developing solutions for Electrical part selection systems for the
787 program, including integrations with the Boeing Product Standards systems.
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What is AP2397?
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AISO 10303-239 (AP239) is a ISO 10303 standard application protocol that
defines the context and scope for product life cycle support (PLCS). It supports
data exchanges and the integration of product support information needed to
sustain fielded products in an operational condition.

Alt references a companion AP module (AP 439) that specifies the information
requirements and integrated resources necessary to support it.

AThe main purpose of AP239istoaddr ess the key busines
keep the information needed to operate and maintain a product aligned with the
changing product over its life cycle in a heterogeneous organization, process
andsystemenvi ronment ?0
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AP239 Vision T The Big Idea
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In AP239, lifecycle data consists of:
A Assured set of Product and Support Information (APSI), with configuration management
A Related information such as feedback on product, activity, and resource history data.

Change Directives

AP239 can standardize interfaces for
Standard . . . .
Commercial software applications in this context,
Transactions fOI‘ example:

Product Structure

Product Properties

Product Faults & Failure
modes

A point-to-point interfaces between
systems with similar capability
and different application software

Life Cycle
Deployment Environment Shared

Maintain / Dispose |-

Maintenance Instructions

——— |k TUwmeph e A point-to-point interfaces between
Required Resources o . . -
eroctione to systems with different capabillity,
Support Performance Maintainer but some common data

Support and Operational
Feedback

AP239 provides a series of interfaces to realize integrations across many different systems
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AP239 Basic Concepts
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AP 239 has three central concepts, Product, Activity, and
Resource.

Life cycle phases

Each concept can be associated to Properties, States, or
Locations, to which Conditions can apply.

AP239 entities, attributes, and relationships can be qualified by Properties States
applying: Products
Activities
A Classifications, with options to use external class libraries or Resources
reference data _ -
Locations Conditions

A Characterizations, to capture who defined a value and under
what circumstance

Business Qualifiers

AP239 | container for Product, Activity, anc

A Justifications, to capture the rationale for a value or a
relationship. Justifications can be classified and characterized.
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AP239 Scope and Business Concepts
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PROJECT: IS0 10303-239 fanex F REV: 2109/2004 DRAFT

RECOMMJENDED TOP
12345672910 .PUBLICATION

~ NOTES:
A P 2 3 9 O S S C O p e C c operating life cycle WEWPOINT: The life-cycle owner who

PURPOSE: To represent the activities and

information flows supported by Application Protocol 239 Sohechie directive * acq".".".!s the product-in-focus and §tn‘v»es o3
complex products and support FroduceLIA Cisle cupport (B, i i e
The set of products to be supported is krown 35 of.the. proouct, by QM GaEvRL soH0nS
are necessary to deliver the required

g product infoous™ ot i operational capability at minimun life cyole

requirements

product needing support - supported produc1
support element disposed element
Wissiles Business Aircraft Military Ship ) | TTTTTTTTTT T O T mm e s [rreTeeeammaemaIRRee ¥
Satellites Special Ind. Equipment | Commercial Ship allocated support requirements o APS| and related information
£ | ordinance Telecom Switchgear Military Aircraft ] i L2 - %
T Aircraft Engine Commercial Alrcraft transaction replies o rejected issue or cha_rlge
Avionics Submarine =] : . =
P owier Blant feedback | Provide through life support for product transaction request
il Production Rigs = 5
g‘ product & support element information | information to system opergtor ®
E Computers Automaobiles Fower Turhine operator feedback * request to life cycle owner
= Leisure Wehicles Transmissions Mining Equipment bt at
g. _g Radio/Radar Special Mic Tools Trucks information from other systems | change directive
8 z Adricultural Machinery Landing Gear » Lt
Engines Elevatars 20
E Process Plant (4) ) F
Army Wehicles 3 i ap
E i WOTE 1 Cashed {---- ) amows ; ; NOTE 2: A#tm#ec{gnowsmﬁwsmpdel
& represent physical tems {Dilue ! ! gﬁify to all decompositions of the applicable
Domestic Appliances Boats Pumps where diagrams are | ) :
Consumer Electronics Lawn Eguipment Yalves reproduced in °:t‘bm‘fg' A";F’”’" ! ' MOTE 3: APS! = assured pmduct &
. | Biciles Rail Cars Filters AU ERESE o, : : support information
e Exhaust Systems Transformers Brakes \ ' sard
! ! support standa
information technology service m——r——’ : - inf',)-fstmm,m commercial
infrastructure ' transaction set
. NEDE SILE: Provide through life support for product NLMRER:
Low Mediurmn High A0 —
Support Complexity

Z
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AP239 Major Use cases start with Managing Information
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USED AT: AUTHOR: PLCS, Inc DATE: 3071072001 WORKING READER DATE | CONTEXT:
PROJECT: 1S0 10303-239 fanex F REV: 21/09/2004 DRAFT -
: RECOMMENDED =
There are 4 major use cases for AP239 e 0 Zo

information

life cycle management
directive ) f strategy *

A Generate support solutions . .

A Manage information to support a product

change
directive

feedback hBnage configuration ]
change -
A Commission support system urfry [T o i 5
Fy issue or
change
1 request for { information need *
rovide support. aanter | 1] Z refected
PsI
H | Manage identification FIF structure e
product &
support o~ A2
element y b 3
information product — | . 3
refaed assembly . information
information information structure PIF scope — management
update s rules ®
]f J ot Manage inf i ) é =
support solution definition Al
PIF task set : N
deployment environment : o
A3 APS! and
related
formatio

NODE: TITLE: NUMBER:

Manage information to support a product
Al —

def | how AP239
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Managing Information using PLCS Platform Specific Model (PSM)
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AP239 in SysML
Since 1ISO 10303-239 is maintained using the EXPRESS data modeling language, the PLCS PSM

was created as a transform to SysML of the original EXPRESS to support application software

Implementations
1. EXPRESS is transformed

iInto SysML to make the
PLCS PSM

2. The SysML can then be
transformed into XML

150 10303-239

EXPRESS

Schema

3. XML Schema will then
define the XML-based
format for the data
exchanges at interfaces or
other translator
technologies.

Transfarm

PLCS PSM
SysML model

PLCS PSM
AML Schema

System A PLCS PSM = System B
SysML model 1 PLCS PSM
= f XML Schema .
| = - ! o =
- I .
i . - .~
- - ! .
Definition of system / Definition of S}ESrsm“
translators
Translator| ~[ransiators ! Definition of Translator
ninformation to be
T '{ exchanged
XML file

AP239 edition 2 adopted OASIS recommendations, AP239 edition 3 directly incorporates SysML models

.VOW GLOBAL PRODUCT DATA 2 0 22
®. INTEROPERABILITY
’ S UMMIT

GPDIS_2022.ppt | 8



AP239 reference approach for PLCS Data Exchange implementations
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The key components to implement an PLCS e T

T System B
based data exchange are: v

EXPRESS ™, JJQ

EXPRESSG —

A Capabilities =y
. . +"  Definition of H inition o nition of *
A Data Exchange Specifications (DEX) ]| st ?ﬁif?,ﬁag;:mbe;ife;mf, Transiator
5 exchang ransia
A Templates =j ‘]‘

A Reference Data

File exchange format
{structured text or XML)

Capabilities provide usage guidance, each capability specifies Templates and DEXs for use.

DEXs were defined in the OASIS PLCS specification to define constrained and implementable
subsets for use in implementations, since the scope and data model are wider than those of typical
software applications

Templates are a named group of PLCS objects to instantiate a business object representation

Reference Data is the result of a SysML-based classification scheme to enable semantic precision
when extending or specializing the definitions of classes or objects in the data model.
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What are Capabilities?
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Capabillities provide guidance on how the PLCS information model and associated
Templates and Reference data should be used. The concepts represented in the
Capabilities are generic business level concepts (such as a "part" or an "approval") with

an agreed to meaning. —_— |
Cap abilities: T::j:;ss Gt | Capability1 Capability2
A ensure a common interpretation by using el ot 0w sofine (1mamy
templates ll | ‘ "/\ \
A avoid mUItIpIe dialects _ |Dopersert opatites | Template1 Template2 Template3
A reduce the amount of guidance [l Capaies |
documentation for those wishing to use :“’ } W
only parts of the data model — DEXT1 DEX2
A simplify instantiation o |
[Entes |

p

Part of OASIS recommendations per Annex H of ISO 10303-239 edition 2
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PLCS DEXs, Templates, and Reference Data
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Using Capabilities, DEXs select a subset of PLCS PSM information model needed for
the specific activities of the exchange, using templates and extending selected entities
as needed by using Reference Data.

OrganizationA | pata Exchange Specification (DEX) | Organization B
LN Py 777;.\; ____________ .
. . . QR ) D S T T 7
A Template is a named grouping of objects > Exchange process [specifies . =
e : e N \'*’w."—""ﬁ- e | < Re PLCS Applicatiomy ASI§ i o e PLCS Applicatiomy
< == SN - - = & ! m H d ¢ o H
SysML quck: Business object &< -- e N/ el : E : ’,/ \“ : E :
L?ﬂéii?" tﬁl\ntgev:)']apt;[aet? o Business Dbjects \ o E - E E - E
Model ) i : Ve 3 Iin_p_le_mems i Defined in T Lo Son 3
e ) 7_7 & DEX translator - { e DEX translator
........... S —— 0 > Y T N
= Templates \ - — gE <1::k>>5afely Critical </isA> | Ciassification '
[Eenrescksonect | e ecnaiRwrsnce )
BNt | i Sl |
“blocks blocks B A
Pattern of objects to be x.l.... — i, — " - ﬂ‘.\i‘ <= '-.‘.:,\’\_\ ﬂ Data exchan ge file
i iated by th =" s e -
It’;fprl‘:tzte b mmmf;iﬂmwm,m PLCS PSM ™__ ¢ L Reads/ Wiites L)< ReadsT Wriles
i £ ; 3 . — ; :
l\ P = \\\, e _J Transformed Syst del Implements 1 : = %
- — = System-mggel L g e “Defmes s of||-DEX Sohma |
e et PLCS PSM XS -~ > :
| - i =" Reference data enable using
g o = . N |
= ’Jf,gns,m, ) dpsioorT” == o semantics for specifying types of core
Syt —— model classes

Part of OASIS recommendations per Annex H of ISO 10303-239 edition 2

~5" o GLOBAL PRODUCT DATA GPOIS_2022.ppt| 11
@ ¥ INTEROPERABILITY -
Y¥ A S UMMIT




AP239 edition 3 Project Objectives, geared to improve Product Support
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1. Strengthen the STEP architecture approach to 1)
ensure interoperability between STEP standards and 2)
provide unambiguous implementation methods (including
for new information technologies, e.g. OSLC).

2. Ensure that 3D visualisation format standards
used in the industry are consistent with STEP

standards

P 4

PLM § Bl Visualisation

\lc‘-l "o

|\ \ Swatics - Terminole
S\

Informatl% content/co onentsl
\ | s a<che

Archiving ILS Supply chain

| e

testing

PC S-saries < BoostAero ¥

N Qrise data and methdata

2
el | |z Sl
3. Ensure the common data model for ILS S-Series g E-g g, S Lellss 2
specifications is consistent with STEP AP239. g gg ,ﬁe A e @Mn: ~ 5
4. Promote the ASD-AIA ILS suite of specifications and seek i E % g i — =
to manage coherence with ATA specifications where . § °]3 < PLMsenvices 3
needed by the industry. e g § Part 21 X Part 28 A®A® 7
5. Participate in the development, and interoperability testing of the 5 Transport options ”§
next generation of PDM/PLM web services.
6. Facilitate data interoperability in the Aerospace and PiWstial (orrosaniation
Defense Supply Chain and align business process between
ASD Guidelines (Design, B Rec practices >

Supply Chain stakeholders.

7. Supports the setting-up of implementer forums (e.g. PDM
implementer forum) to test and validate the implementation of the
standards-based solutions.

Source: AP239ISO10303«STER)pAL 239¢dition 3 Application Protocol For Product Life Cycle Support (PLCS ) 6
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AP239 edition 3 Support for ASD ILS Specifications (DMEWG PLCS Task Team)
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AP239 support for ILS specifications is based on its integrations with the ISO 10303 STEP core
model, shared with AP242.
Integrations with ASD ILS S Series specifications is a project supported by the DMEWG PLCS TT

Today: a diverging set of Tomorrow: a common
standards standard for Logistic Support
interoperability

OASIS PLCS [OAS.’S PLCS psm},. I (Coext ] (Tome | (Coexs ]
DEXlib - PLCSlib ‘ SAE GEIA l
r (s20000] (s2000m) [ s3000L) [ sxooov]| so-0007
. H | SAE GEIA I
[ IS0 AP239 ed:]-v{ ISO AP235 ed2 ] s
\ - ISO AP239 Other STEP
s (PLCS) ed3 APs
g ..
AIA-ASD ILS
‘| CoreModel

e
m fooom] rsoom] [sixooov]

Other STEP
APs

SO AP238 OASISPLCS
ed1-2 PSM

ONE overarching standard, purposely adaptable to specific requirements and national legal contexts
ONE standard to be implemented by IT Vendors (PTC, DS, Siemens, ...)
ONE key standard to support interoperability « Through Life »

AP239 scope enables integration with standards in design, manufacturing, and support phases of the product lifecycle
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