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Sources of CostsSources of Costs

System Architectures historically have pre-supposed a 
“fixed” technology

These assumptions permitted inter-dependencies to be built 
into the architecture making them more monolithic than 
architected.
Technology is changing at record pace, causing expensive re-
implementation to take advantage of its features

Visions of “Grand Unification” conveniently ignored Legacy 
Systems

The cost of conversion caused approaches based on this to die 
rather quickly.

Approaches were technology-centric instead of business-
centric

Abstraction Gap between the business and it’s enabling 
software technology
Vendor products need expensive re-hosting for each 
environment



Aspects of Systems ArchitectureAspects of Systems Architecture

Business Architecture
What do I do? How do I do it? Who produces what and where does it go?

Application Architecture
What applications do I need to support producing and moving the 
information I need to prevail in business.

Application Integration Architecture
What formats do those applications use? how do I translate?

Service (Function) Architecture
What are the services with the business rules I need to re-use from 
application to application.

Execution Architecture
How do I distribute services and move information?

Administrative Architecture
How do I control the cost of ownership of the system and the costs of 
changing technology while in use?

And on and on… 
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Bad Effects of Abstraction GapBad Effects of Abstraction Gap

Business Process is Highly Dependent on 
Particular Applications/Technology
Small Changes in the Business Process 
may Require Vast Changes in the 
Application that may be Expensive or 
Impossible
The Cost of Changes in the Infrastructure 
are not Proportional to the Degree of 
Change in the Business Process
The Applications Hold the Business 
Process Hostage!



Spanning the Abstraction Gap

Object Technology permits the definition of large 
granularity objects with complex methods.
Objects can be defined with a one to one 
correspondence with the business objects.
Application programming can be done in terms of 
the business objects.
Application programming does not require tedious, 
detailed, field-level programming.
Reprogramming the infrastructure is proportional 
in effort to Re-Engineering the Business Process.

Note: None of this implies that the implementation 
or distribution mechanisms need to be literally 
implemented as objects… it never has.
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Starting with CORBAStarting with CORBA

OMG Formed to facilitate Distributed 
Computing and Systems Integration
CORBA was an OMG “answer”

Successfully deployed in many 
applications.
Formed the Core of Java/EJB RMI

However… our “Business Objects” 
are still married to technology



And Which Technology shall we Marry?And Which Technology shall we Marry?

There are other “answers” both open 
and proprietary

SOAP, WebServices, JMS, MQseries, 
MessageQ, etc.

So what next? … 
CORBA-II?… The integration scheme of 
integration schemes (of integration 
schemes …)
Where would it end?



Many Specific Platforms

Task Applications
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Note: These are not independent & 
“peers” are not necessarily peers… the relationships depend on 
the specific implementation… precisely what we need to isolate



Model Driven ArchitectureModel Driven Architecture
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Definition of “Platform”Definition of “Platform”

“Any Set of Self-Imposed Constraints”
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Standard Interfaces to Business SemanticsStandard Interfaces to Business Semantics

No information has ever been successfully 
exchanged without an explicit, implicit, or 
accidental agreement on the semantics of the 
data.
Business Semantics

STEP AP209, 214, …
Provides basis for meaningful exchange of information

Standard Interfaces
PDM Enablers
CAD Services
…



MDA Enabling TechnologiesMDA Enabling Technologies

UML (Unified Modeling Language)
Represents an effective end to the representation wars 
that reduced Computer-aided Software Engineering 
(CASE) to babble. (Yourdon, Schlaer, Coad, Rumbaugh, 
Booch, …)
We now have an accepted standard for modeling most 
aspects of a software system.

MOF (Meta Object Facility)
Represents an end to the Data Dictionary wars (IRDS, 
PCTE, Atherton, … ) that blocked the exchange of meta-
information (software design).

XMI (XML MetaModel Interchange)
Bridges the world of UML and XML



Lowering CostLowering Cost

Through MDA Business Processes 
are Decoupled from Technology

Technology can Evolve independently 
of the Business Process
The Business Process can Evolve
independently of the Technology

Vendor Offerings can be adapted to 
each customers environments with 
minimal customization.



SDM Knowledge-BaseSDM Knowledge-Base

Local Data Files,
Historically

SDM Knowledge Base

BIW

Doors

Drive Line

Engine

others

‘Clean’
Assembled

model

Nastran
Input
file

Output
File

(Nastran-DB)

Curves

Images

X-sections

Values

Report
(pdf-document)

BIWBIW

Doors

Drive Line

Engine

others

Doors

Drive Line

Engine

others

Doors

Drive Line

Engine

others

‘Clean’
Assembled

model

Nastran
Input
file

Output
File

(Nastran-DB)

Curves

Images

X-sections

Values

‘Clean’
Assembled

model

Nastran
Input
file

Output
File

(Nastran-DB)

Curves

Images

X-sections

Values

‘Clean’
Assembled

model

Nastran
Input
file

Output
File

(Nastran-DB)

Curves

Images

X-sections

Values

Report
(pdf-document)Report

(pdf-document)Report
(pdf-document)

Comparison
Report

(pdf-document)

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

Meshed part

All simulation data

Condensed Key Results
Design Proposals

Referred to Design States

Meshes Assembled
Models

Simulation
Model Analysis Derive

Key Results

PDM
Database

Variants, ‘what-if’, optimizations

Geometry
Configuration

Connectivity

Sem
an

tic

Inter
faces



Simplified Model of Simulation ArtifactsSimplified Model of Simulation Artifacts
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Integration-Bus Database Layer

MSC.SDM Platform

Relational
DB

File-based
Data-vault

Crash
Postprocessing

Module

NVH
Postprocessing

Module
Future

Future
Material
Module

Batch-queuing

Client
applications

Enterprise
DB

(PDM)
Procedures
applications

MSC.SDM Portal UI

Enviro
nmental

Integratio
n

SDM-SolutionSDM-Solution



Addressing CostsAddressing Costs

System Architectures historically have pre-supposed a 
“fixed” technology

Using Model Driven Architecture, a moving architectural 
vehicle is created based on the separation of business 
semantics and prevailing technology
Rapidly changing technology can be incorporated without re-
implementing the entire system at once.

Visions of “Grand Unification” conveniently ignored Legacy 
Systems

Already, through CORBA and other jacketing technologies, 
legacy systems can be accommodated.

Approaches were technology-centric instead of business-
centric

The Architecture begins with the Business Architecture, all 
else is derived.
Vendor products can be more easily adapted to customer 
environments



Accommodating a Changing WorldAccommodating a Changing World

Technology and Business Processes 
evolve continuously…

We need to prepare for the journey rather 
than for any particular destination. 

We won’t be at any destination for long, but will be 
on the journey forever.
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