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Benchmarking of Design Optimization Frameworks
In View of Excel Interface
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Abstract

This study presents the benchmark results of several design frameworks for the purpose of developing an
efficient design framework in view of Excel interface. For the benchmark, three optimum design problems are
chosen and solved by using the design frameworks. In order to compare the frameworks with each other, the
evaluation criteria are specified and modified to fit the problems with Excel interface. Three example cases
are solved and compared. The evaluation report is summarized in terms of efficiency, ease of use, internal
structure, API, etc. However, the optimization result itself is not focused because the specific optimization
algorithm is not our concern. Finally, some suggestions of how to develop an efficient design framework with
Excel interface are presented.
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Fig. 1 The concept of design optimization framework
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Fig. 12 Construction of brake pad design using
ModelCenter
5
4.8
4.6 N
4.4 I
o 4.2
2, <
(L]
> 38 A
3.6 e
3.4
3.2
3
1 2 3 4 5
Iteration

Fig. 13 Object function history of brake pad design
using ModelCetner

U

54 29 Z+ 2A9 9 rrol HYE
Alxral7] Ysl ANSYSS A3k ANSYSe] 28

4

&
s

71‘__} .

of Al A

olg dolgle Ao Aol 1 ANSYSOIA
Astg k GA dAe] A" weba
algo] M) Bag LE dolg g #AYsn e
Fejoltt Z+ AEWUE Alole] A dlolE AR
A 71%¢ o&sFgen, o AF#= Fig ndy
2.

24 32 Hi3zlsl= BEHola sz
HAEA ZAQd fd ZAHENA AFTEE
oAol7] wEo| oz Qo] #FAE FAY F
ek FAE FAE Fig 129 oo O ArE Fig
130 Yetii i
ZAAE NN ATt vindole
dE 23 s AAs A4

FE  Wgol x|

=49

8-

44 dol]
SEE PN

stk ol

e A4 BEUES 2L, FAD
4719
Qasels  Aske

olgsted FAl 74 o] 7HEsiTh

Al
Aag

Aeg

43 iSIGHT
iSIGHTE GUI ®eje Qeimo]zo A4 wd

A7 dolge $AE g=HI}H ZIHE
Hde AE A Fr}. E3] SIGHT= A
T LANA AFslE A4 dEH o] ~% ohet
A  WAste  ARE GUIZ
A Zste] AFRR7} SIGHTOl A %k obfel oA
AAAXAE A4 Aedolx AHE 93 AL
g 5 3l

olgs el AIHE HYL
oA = ghte AxdeE:
iSIGHT o4 Apg"rh o] FIEVES 2IHE
gdel 9, €8 dolgd dig Frsl AAAH
dck o] AZE ARE vigez UE HIJVEY]
dlolE ¢} oj2 o2 AAEo] EAE FAsA "ok
A #HAs7) 9al SIGHTAA AT
71%& AHgslgl o ol B3te ¢
dA 514 Aok SIGHTE °|5 ¢, 29
#He 2AYR, AgRA, dAUFE
AHgA7L fEke AAAA ZES
gl HAAMAZ 3 39 AHdE
kigu g
A 204 = iSIGHTY SimCode 7152 °l&3lH
ANSYS ¢, &3 dolgHE AHogeon, o4
AE|H o) AZ o]&ato] Aol #zHd wlolElo] hEt
g, &9 voleE A o] F HEWUEY]
diolElE olF oz dAAY. o]FUAL dg A9

al
X

= p
g AE

=2 e o}
Q141 ol

|

oy 1 1=
S )
tlo —_
g e
im

oL o

)

g2

]
Bl
32
lo
i)

Fig.

T ool B My 1R

0 @ lo



A g Holx

Table 1 Summary of benchmark results

VisualDoc | ModelCenter | iSIGHT
A8 Aoy | we HE 5
154 0% w% %
A g & BE BE
API n & HE nE
JeAAsE | 6% 55 e
10
8 1
g 6 ’l‘
@©
> 4
2
o L MY i e

1 6 1116 21 26 31 36 41 46 51 56 61
Iteration

Fig. 14 Ojbect function history of coil spring design
using iSIGHT

] :ﬂ £OSt ' l ] Sﬂ v&ﬁiua |

Fig. 15 Construction of brake pad design using
iSIGHT

-

Value
Q= N Was OO

i PR S E U ST S T

1 4 7 10 13 16 19 22 25 28 3
lteration

Fig. 16 Ojbect function history of brake pad design
using iSIGHT

Bl Ao HAMLA Ty YL WAvta 409
ZIVES A2 F Ux PR AFHAR
EAMEHY ABHA Felsl a9 A7 7)5e)
b7l WEdl AgAzt dolee £33 Au
shebshy) ofelgo) we

T 3w o9 gEusg Am gzded
BARL ol8sfel THYTE FAl FHL Fig

15¢} Zéﬁtd :L A= Fig 160]th.

iSIGHTY ZAdE A4 wgsly]  YsAe
ozl QAEHo)|AE o]Lso} sl=d ol
Tcl(Tool Command Language)s ©]-83t AHyF9
AFE T2 L sjof &L ouldi}

iSIGHTE AMEAF uffFdola] oA olejs o)X
aM A4 18 A2 5 e dAE AlEix
otk o] Y8§ vlgow UP‘ZOVI o AFHEL
SIGHTOIA] whEoldl & zAXJdE9 U3
Aosoz A4 ulFged de Wiez ¢E
AEIVEE dZsld B3 £A8 FAske Aol
7hssttt

5. 2 2

2 =8dAe Al Je AAEANE Fdto] &

HAMA =Zgdge 4 dHdHol~E uvu
Bk vin Wyt Ax, 7 Zgge] EAd
webd g, Sds gd¥g = gdden ol
QO3 Table 13} 7T}

VisualDOC < GUI 3 e}9] EjHol2g A|F3hct
of 7l5& ¥A AA Wy AR Udsid
AHgA7 dete, ddg Hgst B3 HuHd
A4 A #AE kEm v BAES
Azlstd, 1) A4 dgHolAg dof & £ Y=

dlolgle] A, 2) A4 QdE|F )29} X}iﬂ
2AYPER Fod s|M7] Alo]e] dAY ole]E
&g dlolgl & GFolth ol -rxﬂzég
gl8] VisualDOC oA AFsks A4 Qedo)=g
ojgdtd A ¥ F e AAFAE %
Agtdoln, gk Hejo] Fajvto] shEsich
VisualDOC 9 AAEQl A7} A4 Qlefso]2~g
Agtel= Hol wr] W& FAE sEs
AalHE TERAHCE VisualDOC ©] AIHE 7]wte]
dioje] §l, ¥ AR uiojof e A
FgoA Ad dEFelre FEEE Fol7
A e AA 2AYESQb A QlE{ o] 29
Aol 7458t RE s olol it

ModelCenter= ®12E  7]9F oAl olgjHo] =
| 5k, OIE % He AREAZE A QlEH o]~ &

AaEd 22 BA0IG AT TAAEt o4

\./

o



410 ey

QelAol2E AS AgEE AelAE daE
Hele Ay gEe ool s, zuat

ALgsl7lole Baaygnh geid darE 7]HP91
A4 Qlejs|o] Mt o} o]F 2AF WA F
GUIE @7 A|F = ofof 3}

iSIGHT= GUI ¥e|9] 4 oJe]so|~E
ol ¥ KA gH=E AFHedH, AR}
iSIGHTWell A Al&& &= 9= Pejel ddd Bad
Aejdo]2E APAA AL + Q= Pz Hof
Atk ol Ad  QEFHolAE ZRAT}
ARSE7]o] HEge el HdA 94 HIJEES
s 5 Q) akA|% HlolEe] 9ol we A9 o
Heol 92z GUIE it F8sfof slm=
29 =7 UFE =exE dido]l ut uweld
Tddeiel 22 "gAE 7wk A4 og oA
A Yol W zYs]efo} gt}

adEz A ZYRlN J4e ETHom

283p7) FalAE Zagdo) FIYE )ik
A 74 gue ALk se, g4

deiHol2e) A WAL HAaEe} GUL T Bl
2% Aggesd zuAR ohjd Zdas
BgHoR ASY 4 UAEE dAof @ =@
A3} 2ol vl A4 Aol 2nE ALY 4
Q= Welo) wifrlo] ohd By A4 FAE
2uAE 7 G2t @ e B ord T
A&7t AQeolob B HEol ved 47
dolgle) Az 27 @ YANHez AFsn
A9 gwe HAxdos Ase Ferb opd
A7 BN AHE RE 33 dolHE AP
Qe J%e TuQgel Azucd dag
S8l 08 &EA doly Bt s 47
zajelgo] @ Rolg,

% 7|

o] EE2 20043% M HASn SedT
273419 Aol st ATHAAS.

A& gt

o] M A

ikl
ror

tne

(1) Park, H-W, Lee, SJ., Lee, H.-S. and Choi D-H., 2004,
“Adaptive Parallel Decomposition for Multidisciplinary
Design,” KSME International Journal, Vol. 18, No. 5, pp.
814~819.

(2) Hong,E.J.Lee,S.J,Lee JH. and Kim,S.M., 2003,
“Data Server Oriented Computing Infrastructure for
Process Integration and Multidisciplinary Design
Optimization," Trans. of the Society of CAD/CAM
Engineers, Vol. 8, No. 4, pp. 231~242.

(3) Engineous Software, Inc., 2003, iSIGHT User’s
Guide: version 7.0, Engineous Software, Inc.

(4) Phoenix Integration Inc., 2002, ModelCenter
Traning Basics Part A Version 4.0, Phoenix
Integration Inc., 1750 Kraft Drive, Suite 2200,

Blacksburg, VA.

(5) VR & D Inc., 2002, VisualDOC Manual :
3.0,VR & D Inc.

(6) Lee, S. J, 2003, “Benchmark Study of Design
Frameworks for Multidisciplinary Design Optimization”,
Journal of Institute of Information and Technology, Univ.
of Seoul, Vol. 5, pp. 22~27.

(7) Hwang, W.., 2001, Benchmark of Commercial
Design Frameworks For Multidisciplinary Design
Optimization Problem Formulation, MS Thesis,
Hanyang University, Dept. of Mechanical Engineering.

(8) Hong, E.P, Park, C.M. and Park, GJ., 2001, “Study
on the Comparison of design software performance in
view of optimal design,” Proceedings of the KSME
Spring Meeting, pp. 176~181.

(9) Cho, S.0., Lee, J.W and Byun, Y.H. 2002, “Study on
the Integration of Analysis Codes and Optimization
Procedures to develop MDO Framework,” Trans. of
the Korean Society of Aeronautical and Space Sciences,
Vol. 30, No. 5, pp. 1~10.

(10) Salas, A.O. and Townsend, J. C., 1998, “Framework
Requirements For MDO Application Development”,
AIAA-98-4740, NASA Langley Research Center, pp. 1~9.

(11) Haug, E.J. and Arora, J.S., 1979, Applied Optimal
Design, Wiley & Sons, New York, USA, pp. 70~72

(12) Haug, E.J. and Arora, J.S., 1979, Applied Optimal
Design, Wiley & Sons, New York, pp. 171~173.

version



