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Business Environment
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Business Response

Vv Growth through quality
» Lean management
» Just in Time
v Growth through acquisitions and consolidations
» EDS-UG-SDRC
» HP-Compag-DEC
Y Throwing technology at problem
» E-commerce (remember the Dot Coms?)
» ERP implementations
v Qutsourcing
» Collaborative Product Development
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Why Outsource?

» Concentrate on core business functions
“do what you do best”

» Cheaper talent markets

» Experienced talent pools

» Penetrate foreign markets
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Outsourcing Service [1]
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everything from major industrial
plants o suburban homes are

being converted into bueprints
by architects in the Philippines,
Hungary, Chile, and other na-

(FFSHORE SALARY:
S250/month in the Philippines,

banks, and rating agencies are
buying equity research and in-
dustry reports from finance
specialists in India. They mine
the same databases available
ko Wall Sirest,

OFFSHORE SALARY:
SLO0/month in India,

ARCHITECT
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¢ Almay can design
¢ your dream house

Tl Wit «
i e LS, charge
Aerospace Engineer
Boging has used asranautics
specialists in Russia to design
lsggage hins and wing parts on
T77 aircraft. Mext: Possible joint

development of naw commercial
aircraft,

OFFSHORESALART:
Se50fmanth for master's in math
or aeronaufics,

U5, COUNTERPART:
ST.000month and up.

11, COUNTERPART:
43,000/month and up.

Source: BusinessWeek Feb 2003
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Outsourcing Service 2]
GLOBALIZATION GOES WHITE COLLAR

A global pool of skilled workers . .. ... is drawing more Western companies
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Bl Mk el A0S CONSECD 1,700 in Inchin, 3 maore Insurance ¢laim
1985 134 L el centers planmed proscessiing
_mﬁu__“ = ]E'”Tn__;-]gg_qm” m.iiﬁ' 4] ,nm'i' DELTA A,000) contract workers Alrline reservations,
THE]. 5 165,000 :-;'EI.-I“‘H.H' 7 I:IJ[_I- & IHH_I- AIR LINES in Indin, Philippimes CUSIONMT S6TVieD e T —— —
o ) - - FLUOR Tid) in the Architectural B‘uﬁim&ﬁm
PHILIPPINES 40,000 66000 2656 97 Philippines Blueprinls fitiis =
MEXICO 32,000  GT,000 340 63,000 GENERAL 20,000 im Indis alone by Finance, IT support, I

pees ELECTRIC yenrond; big China R&D  ERD for medical,
LS. 196,000 220,000 GL,000 77, et lighting, aireralt
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... that are eager to cut costs. .. ...atrend that’s likely to grow
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5 GAMBLE 150 im China aceounting OFFICE SUPPORT 205,000 TOLOMY ] 000600
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Where the principal US parts
suppliers derive their revenues

Dana Corp
Lear Corp
Johnson Controls
E Daimler Chrysler
Visteon GM
Delphi O Ford
O Others

Collins & Aikman

American Axle

ArvinMeritor

0% 20% 40% 60% 80% 100%

Customer concentration

Source: Banc One Capital Markets
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Current Trends in Industry

COLLABORATIVE DEVELOPMENT

X -35 ACROSS 11 TIME ZONES
i E = Tniform tools give Lockheed, its partners,
\bl nt Strl ke Fl g hter and supplers the same wew of product development

+ PD software « CATLA for 3D design

+ 1 taster database, mirrored at partners, synchronized in real time

OTHER DOMESTIC

Source: Desktop Engineering Magazine
Dec 2002
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What is PLM?

“Product lifecycle management enables you to
marshal the skills, expertise, knowledge, and
experience of your entire extended enterprise and
apply them to every major stage in your product
lifecycle to achieve competitive excellence.”

» How do you manage the design process?

» What needs to be managed?

» What data formats need to be managed?

» How does information flow? Bi-directional ? Unidirectional ?
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Engineering education of today
Must Set or Reflect Industry Trends!

» Multidisciplinary Teamwork

» Project Management Skills

» Practical Experience and Industry Contact
» Distributed

» Students focused on Product and Process
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Role of PLM 1n education

» Manage information in the design process
» Enhance collaboration

» Foster multidisciplinary environment

» Enhance processes not automate

» Preserve knowledge for reuse
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MEA4041 - Lecture 1

Topics.
V' Introduction to Computer Aided design e cuble splines take the form: o
v Cartesian Coordinate Systems 3 gl o 0 1 ol
v Introduction to Parameterization =TI el
» Cubic Spline formulation YO TIMI] |
> Bezier Curves n
» B-Splines ,
» Patches ,‘
> Solids and Boolean operations |
5
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MEA4041 - Lecture [z

Topics (cont.):
v Introduction to Finite Element Analysis
v Stiffness matrix formulation

> One dimensional e ements o = r
) : 815 B
> Two dimensional e ements VZ i

» Three dimensiona €lements

Figure 3,03, One dimensional spring problem.
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L ooking under the hood [3]
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L ooking under the hood [2]

TE0-018
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Team Data Manager (TDM)
Student 1 - |
TDM or Shared
File Space

Student 2
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Collaboration — 4 members

ME 4182
Capstone Design
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Collaboration — 17 members

» Project conducted in the summer of 2000.
» Virtually design and build (reverse engineer) a mini-Formula car.

¥ 8 student groups:
» Engine
» Intake system
» Chassis
» Front suspension
» Front brakes
» Rear suspension
» Drivetrain
» Steering and pedals

» Communication through meetings, email and a team web page.

2003 Annual Conference



PLM #&= WORLD
Typical CAD/CAE Design Project of Today

(1-3 person team, single site)

Define | Model | Anallyze' ASSESS
Requirements Geometry Design Design
TCAD CAE
Document Build
- - < <
> Linear design process Results Prototype

> Rework/ Ilteration
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PLM-enhanced CAx Design PrOj ect

Multiple teams - Multiple locations -Dissimilar systems

7N

Define
Requirements

Document
Results

Build
Prototype

PLM Environment
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Intercollegiate Collaboration: Power Tools [1]

v Parametrically model acircular saw
» 2 studentsat GT - internal parts
» 2 students at Kettering - external parts and
assemblies

Vv Parametrically model a cordless screwdriver
» 2 students at Kettering - internal parts
» 2 students at GT - external partsand assemblies

2003 Annual Confer'ence
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Intercollegiate Collaboration: Power Tools [2]

» Data exchanged locally using I-DEAS
TDM.

» Data exchanged between schools
using PLM (Metaphase).

= Home Collection for super user ] S
Elils: @etlom InFo  Crests  Quary  Hisded  Qetlars Yiew  Help |
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’:'_. Item IdembiFLer Clams |Eeg iFF".IT‘."F? Eiuue“:a'm:!'-'!imr

fscaptTransfer] |#h nUTOEREC, BAT Editable Taxt Filw 1 Fulam Falzs Fal |
¥ PivotDriver tar Z2IP File 1 Fale= Falgs Fal
¥ pivacdriverd2ozip ZIP File 1 Falss Faloe Fal
¥ smu0Z.zlp ZIF File 1 Falzs Falss Fal

IS_TH_ELEMaulr T Sa_guta, tar ZIP File 1 Falsa Falas Fal
T atufF.zLp ZIP Film i Falam Fulam

e objeobs Fourl,
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Intercollegiate Collaboration: Power Tools [3]

Students completed assemblies in Distributed
Concurrent Collaborative environment
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Intercollegiate Collaboration: Power Tools [4]

Students rapid prototyped parts from CAD models
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The “Grand Experiment” [4]

Multidisciplinary Distributed Concurrent Collaborative Product
Development
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Involves: Industry Partner(s)
Software Vendor(s)
Universities
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The “Grand Experiment” [2]

Problem statement:

How to leverage information technology to

manage and conduct multidisciplinary
distributed collaborative concurrent product
development using a flexible, modular and

robust design process?
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The “Grand Experiment” [3]

OEM S
/ \ _ supplier
supplier supplier /

supplier supplier

Project description
» Simulate a virtual corporation
» OEM designs master model
» Universdities assume role of multiple suppliers
» Duration 2+ years
» Subsystems will need to beredesigned as suppliers and requirements change
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The “Grand Experiment” [s]

Collaboration server attributes
Lightweight viewer
Multivendor CAD files

L Versioning
;:’;Glr 'E:. D:“Ha:\ltnliw;.r"" lresrt  Took ;‘-“';“;t" “ 5. ma N,’i' . ‘yi -*f—_i_f Team Organlza:tl(-)n )
e Workflow administration
% bt —_— - -

o mresess Centralized storage location

Security

Meeting center
Web-browser access
STEP data interchange
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The “Grand Experiment” [g]

Objectives.

Vv Develop model for training the engineer of the future
Incorporate more I T in undergraduate and graduate courses
Deploy latest CAx/PxM technology at universities
Foster intercollegiate collaboration
Foster multidisciplinary collaboration
Develop curriculum workflow management templates
Study aggregate project management
Preserve knowledge for reuse
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The “Grand Experiment” [7]
Objectives.

v Explore PLM implications for Industry

Understand how IT can be used to bridge the distributed
communication gap

Understand team interdependence

Explore top-down and bottom-up design issues

Understand barriers to integrating different technology
Explore standards to facilitate information exchange (STEP)
Understand supply-chain management issues

Understand security issues relating to data management

Develop guidelines/best practices for integrating PLM into the design
process
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The role of Academiain the PLM Industry

2003 Annual Conference



