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Development of a Distributed Computing Framework for Implementing
Multidisciplinary Design Optimization

Chu, M. S.*, Lee, S. I.** and Choi, D.-H ***

A design Iramework to employ the multidisciplinary design optimization technologies on a computer
system has been developed and is named as the Extensible Multidisciplinary Design lutegration and
Optimization System (EMDIOS). The framework can not only effectively solve complex system design
problems but also conveniently handle MDO problems. Since the EMDIOS exploits both state-ol-the-art
of computing capabilities and sophisticated optimization techniques. it can overcome many scalability
and complexity problems. It can make users who are not cven fumiliar with the optimization technol-
ogy use EMDIOS casily t solve their design problems. The client of EMDIOS provides a front end for
engineers to commuonicate the EMDIOS engine and the server controls and manages various resoucces
such as scheduler, analysis codes, and user interfaces. EMDIOS client supports data moniloring, design
problem dcfinition, request for analyses and other wser tasks. Three main componcnts of the EMDIOS
arc the Engincering Design Object Model which is a basic idea to construct EMDIOS, EMDIOS Tan-
guage (EMDIO-L) which is a script language representing design problems, and visual modeling tools
which can help engineers define design problems using graphical user mterface. Several exampic prob-
lems arc solved and EMDIOS has shown vanious capabilitics such as casc of use, process integration,

and optimization monitoring.
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3 Multidisciplinary Design
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MDO MODELING LANGUAGE DESCRIP TION FILE
PROJECT NAME = HEARTOIPOLE_IDF
MDOMETIIOD = IDF

START_POINT = SYSTEMLEVEL

IMPLEMENT_DOMINIEQ
¢

DOM_NAME SUBSYSTEM2
MODEL ANALYSIS_MODEL
INPUT

SYSPARAL0.x2.1.000301
SYSPARA,1.x3 -0.000063

aurenr
DEQU.C.LINK44 0.00000(

DEQU.1LINK66.0.000000)

4
bl

IMPLEMENT_DOMINFO

'
t

SYSTEMLEVEL
OPTIMIZATION. MODEL

DOM_NAMIE
MODLI.

INBUT

SYSPARAO.R 0.000198
SYSPARA I M3 -0.000266
SYSPARA 2.h2,-0.000328

QUTPUT

DESVAR Q.1 1010000
DESVAR.1.x2.1.010000
DESVAR 2.x3,1.010000)

BEGIN_EXCHANGE_MAP()
DATAEXCHANGE(SUBSYSTEMILINK 11 kguatio
nLINKII)

DATAEXCHANGE(SUBSYSTEME LINKSS. Equation. LI

NK&8)

DATAEXCHANGE{SYSTEMLE VL. x2 SUIBSYSTEMI.

x2}

DRATAEXCHANGUSYSTEMLEVEL 3 SURBSYSTFML.

x3}

DATAEXCHANGE(Equation. 8, SYSTEMLEVEL.(8)

END_EXCHANGE_MAP()

Fig. 7. An example of EMDIO-L.
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Design Variables
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