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|. Global Drivers of Manufacturing Transformation

|l. PDES’s Model-Based Enterprise Vision and Necessity
for LOTAR strategies, standards and tools

[1]. LOTAR International Roadmap and Status
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Global Drivers of
Manufacturing Transformation
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Manufacturing as | View It

® Product Concept

® Product Engineering

* Process Engineering

® Line/Plant Design and Realization

" Supply Chain Management

* Product Fabrication & Distribution

" Product Lifecycle Support & Service

® Other Regulatory Factors, Contractual and/or Competitive
Factors
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Drivers of Transformation

For many of us the market is demanding more from us and
the world is changing

* Respond more quickly to opportunities
" Skills set management

* Intellectual property and knowledge

® Introduction of new technology

" Creation of new processes

* Dynamic Supply chains
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A Brief Glimpse into the corner of the
world in which | live and work...
the US and Western Europe
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US and Western Europe

Gross Domestic Production (2009) Population (2010 est.)
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Source: US Central Intelligence Agency
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Social Demographic
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US Science & Engineering Degrees
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Figure 2-10
S&E bachelor's degrees, by field: 1983-2002

Degreas (thouwsands)
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MNOTES: Physical sciences nclude earth, atmospheric, and ocean
sciences. Data not available for 1999,

SOURCES: LS. Department of Education, Mational Center for
Education Statistics, Integrated Postsecondary Education Data
Systam, Completions Survay; and National Science Foundation,
Division of Sciance Resources Statistics, WabCTASPAR database,
httpadfwebcaspacnsf.oov. See appendix table 2-26.

Soiance and Engineaning Indicators 2008
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A Trend of Concern?
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Figure 2-20
Foreign share of U.S. S&E degrees, by degree
and field: 2002 or 2003

Doctoral

B Enainesring
B Natural sciences
Bachelor's Social/behavioral sciences
Associata’s
(1] 20 A0 i1 a0 100
Percant

MNOTES: Doctoral degrae data are for 2003; other data are for 2002,
Foraign includes temporary residents only, Natural scienceas include
physical, biological, agricultural, computer, sarth, atmospheric, and
oesan sciences and mathamatios.

SOURCES: U.S. Dapartmant of Education, Mational Centar for
Education Statistics, Integrated Postsecondany Education Data
Systam, Completions Survey: and National Science Foundation,
Division of Sclence Resourcas Statistics, Survay of Earnad
Daoctorates, WabCASPAR database, httpfwebcasparnaf.gov.
See appendix tables 2-25, 2-27, 2-28, and 2-31.

Science and Enginearing ndicators 2006

Figure 2-18
U.S. S&E doctoral degrees, by sex, race/ethnicity,
and citizenship: 1975-2003
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MNOTES: Foreign includes permanent and temporary residents.
Minority includes Asian/Pacific |slander, black, Hispanic, and
American Indian/Alaska Mative. Degree recipients with unknown
ciiizenship omitted.

SOURCE: Mational Science Foundation, Division of Science
Resourceas Statistics, Survey of Earned Doctorates, WebCASPAR
databass, httpfersbeaspar nef.gov. Ses appendix table 2-31.

Science and Enginesering Indicators 2006
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US Manufacturing Employment

M \\orkforce

M Unemployment

YWI ’ASD_STAN © LOTAR 2011 All rights reserved » W. David Williams e 10 October 2011 » Page 11 6%3:;" P%
raarsice rngstEies arimrisating , Inc.



- ¢

So... How Do These Drivers Lead to

Model-Based Enterprise Transformation? LOT/\R

® Manufacturing is a highly competitive industry

® Manufacturing is a highly regulated industry

* Workforce dynamics & world economics are not favorable
® Many manufacturer’s turn to technology for solution

=>»Creating a Model-Based Enterprise is many
manufacturers’ approach of choice

LOTAR is essential to this choice!
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Part Il

PDES, Inc. & LOTAR International
“A Partnership for Progress”
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PDES, Inc. Organizational Chart

PDES, Inc. EXECUTIVE BOARD

Michael Jahadi, Chairman
Jim Denzak, Vice Chairman

TECHNICAL ADVISORY
COMMITTEE

Dave Koshiba, Chair

SYSTEMS INTEGRATION BOARD

Jack Harris, General Manager Darla Nettles Edwards, Chair

Darla Nettles Edwards, Operations Manager

Model Based Enterprise

Model Based
Engineering (MBe)

Model Based
Manufacturing (MBm)

Model Based
Sustainment (MBs)

Integration & Data

el NS Information Standards

Howard Mason

Jim Denzak

Systems Engineering
AP233

Honeywell TBD

Engineering Analysis
(EA)

Keith Hunten
Electromechanical
(EM)

Mike Benda

Customer Supplier

Interoperability

Jeff Holmlund

TBD

Discrete Event
Simulation

Leon McGinnis

Value Stream Mapping

TBD

Information
Visualization

Jim Lorenz

David Williams

LOTAR

Rick Zuray
Jeff Holmlund
Barry Hess

LTDR

Charlie Stirk

Don Hemmelgarn
CAx Implementer
Forum (CAx-IF)

Phil Rosche
Kevin Fischer

STEP Vendor Software
Development

Vendors

PLCS-IF
Phil Rosche

AP 242

Howard Mason

Complete/Maintain
Existing Aps

AP203/209/210/...

STEP Application &
Harmonization

TBD
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PDES, Inc. Model-Based Enterprise

|
AA ASD-STAN ©LOTAR 2011 All rights reserved  W. David Williams « 10 October 2011 » Page 15 e %

PDES, Inc.



Facets of Interoperability

Interoperability of
Like Domain and Cross
Domain CAD/CAE

Integration of Gaming Technologies
To Leverage Advanced Visualization
in Developmental Decision Making

Implementation of DFx
Rules Engines

-
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Long Term Archiving
And Retrieval of
Information

Network Centric
Manufacturing (NCM)
Demo
With DSN Innovations

A4 ASD-STAN
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Testimonial

“... for Gulfstream, LOTAR is not a
‘nice-to-have’, it Is an essential must-have.”

A _ Wil v DR
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Part Il

LOTAR International
Roadmap & Status
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LOTAR International

Mission Statement

“It is the mission of LOTAR International to globalize a
standards-based archival and retrieval mechanism for
digital product and technical information through the
ongoing harmonization and standardization efforts of
Aerospace and Defense organizational affiliations.”

A . — | DB
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Standards-based Approach

for the Digital Enterprise

ISO Standards for
information models

MBengineering Managed

0 PLM information Digital
X STEP AP 209, AP 242%, Model
MBmanufacturing |5 § AP 238, AP 239, AP 233, Based
Té 2 *convergence of AP203/AP214 Definition
>4 3D light Visualization: throughout
MBproduct life cycle 2 JT, PRC, U3D... the
Enterprise

LOTAR Standards
EN/NAS 9300-xx

MBsustainment

2007
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LOTAR International
Organization

ertincation

Authority
FAA

DoD

Vendors &
Implement.

CAXx-IF

-
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U1 AR arnatione
ertification
Drole ollle Authority
EASA

Voting Members
Associated Members
Contributing Members

J

National
MoDs

Vendors &
Implement.

PDM-IF

A4 ASD-STAN

© LOTAR 2011 All rights reserved ¢ W. David Williams ¢ 10 October 2011 ¢ Page 21 6%3};‘5”
PDES, Inc.



LOTAR International

Way of Working

*Team and Sub-projects in place

* Telecons/Meetings/Off-sites

*LOTAR Consortium Formed
*MOU/Charter

* Process Steering Council establ
* Bi-annual review

*Model Based 3D vs 2D Paper

*Neutral format for data retentior
(STEP) Polyline Presentation +
JT, PRC

*«STEP Verification and Validati

«Ineffective and inefficien
+Limited use of technolog

* Technology maturation |

*Improve project
management

« Expand technical
involvement in project
support

+Solicit new membership

*Improve communication of |
Based Environment

*Improve pilot activity with s
providers

* Reduce verification and
validation cycle time

*Develop clear requireme
supporting use cases

» Consider technologies
box

«Work with industry lead
develop new technologi
support of requirements

-
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* High-performing culture

*Focus on functional excellenc
and project metrics -

* Growth opportunities within a
outside Aerospace Industry

 Leaner & more efficient proci
+Semantic Representation of P
Data

«Integrated verification and
validation process

*Complete end to end LOTAR
process with Visualization suf

*Single source of data ret
*Seamless Design reuse

« Verification and Validati .

A4 ASD-STAN
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LOTAR International

/
I Basic | Part1: Part 2: Part 3: Part 4: Part 5:
| Part Common Requirements Fundamentals Methods || Authentication
: arts | overview| | (v1)=v2inbaliot {| and concepts and Verification
1
| Part 6: Part 7: Part 8: Part 9:
1 Functional Architecture| | Terms and Security Certification
! references
\
N e e e e e e e e e e e e e e Y Y Y Y Y Y Y Y Y Y e
< N N
/ 3D Part 100: Part 110: Part 115:
CAD Fundamentals & CAD 3D CAD 3D (explicit)
& concepts explicit geometry assembly structure
Detail
Geometry Explicit 3D Geometric Shape Representation
with PMI & Part 120: V1-V3 Part 125:
CAD 3D explicit geometry CAD 3D explicit geometry
:sstemlc.)tlx (Detail) with PMI & F-F (Assy) with PMI & F-F
arts wi

—— i ————— —— ——————

-

Document Structure for EN/NAS 9300-xXx

PMI

Explicit 3D Geometric Shape Representation including Product &
Manufacturing Information (PMI) and Form Features

Part 130:
CAD 3D Param geometry
(Detail) with PMI & F-F

CAD 3D Param geometry
(Assy) with PMI & F-F

Part 135:

Explicit 3D Geometric Shape Representation including Product & Manufacturing
Information (PMI), Form Features & Parametric Attributes

~
e e e e o e o o o o o

—— o - o

/7
! Common |Part 10: Common Process I\
Process [|Part 11: Data Preparation

|
|
| Parts
:
|
|

I_Part 20: Preservation PIn b

: Release prEN9300

-
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~

Part 12: Ingest

Part 13: Archival Storage
|Part 14: Retrieval I

|Part 15: Removal l

e e e e e e =

Part 16: Test Suites

Part 17: Audits
IPart 18: Validation |
[Part 19: TDB |

: Comments received

answers/update in progress

: Sent for ballot by ASD & AIA

: In preparation
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LOTAR International
Technical Working Groups
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Family Family Family Family
100 series 200 series 300 series 400 series
Part 20 Part 120v1 Part 200 Part 300 Part 400
i CAD PMI PDM F&C Composite F&C Wire Hamess F&C
Pres. Planning : . R. Murrish TBA
Sean Barker Rick Zuray C.New /H. Byzio . Murris
Part 9 gcg-ws Part 210
Certification — As-Designed
Sean Barker UDA-WG Cecil/Henrich
J. Delaunay
Part8 Part 220
Security Part 120v2 As-Planned
Sean Barker QAD PMI Cecil/Henrich -
Rick Zuray Su pporﬂng
Projects
CAD 3D Light
Visualization
David Harbin
AP242 NIST Work
LOTAR Members D.Cheney
UCS=Unicode String
_ - UDA = User Defined Attributes
ke M[ New [ Considered | pge=fFyndamentals & Concepts
YWI ,A_SD_STAN © LOTAR 2011 All rights reserved « W. David Williams 10 October 2011 ¢ Page 24 6%3;@
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LOTAR International

Three-Year Milestone Plan
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2011 2012 2013
WP No.|Title Q1 Qz Q3 Q4 Q1 Qz Q3 Q4 Q1 Qz Q3 Q4
2 3|4 5 6|7 8 9|10 11 12f{1 2 3[4 5 6|7 & 9|10 11 12 2 3|4 5 6|7 8 9(10 11 12
1 |Il.1. Project Management
2 |I.2. Public Relations
3 |l Basic & Common Parts
31 006: Functional Archtecture
32 007: Terms and References
33 009: Certification
34 020: Governance and Planning Q
35 008: (Optionall Security
4 |IV. Data Domain Specific Parts
41 120 LTA of 3D CAD with PMI
42 1xy or Guideline: 3D Light Visualization
43 2 LTA of PDM
44 3oe LTA of CAD 3D Composite Design
4.5 4xx: (Optional) LTA of CAD 3D Electrcal Design
5 |V. Harmonization with other Project Groups
51 Support of CAx-IF
52 Development of AP242 Edition 1
6 |VI. Communication
Ws1 Ws2 Ws3 WS4 Ws1 Ws2 Ws3 WS4 Ws1 Ws2 Ws3 WS4

A4 ASD-STAN
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LOTAR International e
Homepage LOTAR

LONG "ERM ARCHIVING B RETRIEWAL

|T“_|I| + |@ http://lotar-international.org/ l!l:!' EE ¢ I|Q' LOTAR International Google O~ 3~

LONG TERM ARCHIVING AND RETRIE

You are here: Home Tuesday, 2011-05-10

_ x: LOng Term Archiving and Retrieval - LOTAR ;&?‘R Ritakhors Muke, T,
= Why LOTAR? it
Y Activities From Tuesday, June 7, through
= LOTAR Organization The objective of LOTAR International is to develop standards for long-term Thursday, June 9, the SEC_D”d
archiving (LTA) of digital data, such as 3D CAD and PDM data. These standards LOTAR Workshop 2011 will take
= LOTAR Standard will define auditable archiving and retrieval processes. Use of the standard series place at...
by other branches of industry such as the automotive or shipbuilding industry is more (%
e possible. The results are harmonized with e.g. the Recommendation 4958 for
long-term archiving of the German Association of the Automotive Industry (VDA)
ke and are based on the IS0 14721, Open Archival Information System (0AIS)

Reference Model. The documents for the standard are published as the EN9300
series and, in cooperation with the AlA, also as the Mational Aerospace Standard

....................................................... (NAS)
Search LOTAR International is a project being conducted by leading OEMs and suppliers
Enter search word... Q in the aerospace and defense industry under the joint auspices of ASD-STAN,

AlA, PDES Inc. and the ProSTEP iVIP Association.
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In Summary

DRIVERS
® The market is demanding more from us
® National and Global demands are changing

ACTION
® Create the Model-Based Enterprise
=2>LOTAR is essential to the Model-Based Enterprise

INVITATION
® Get involved in precompetitive alliances

) IE— |
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