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Jexibility in Engincering Design™

d de Menfville

ing Sverems e il gnd Environmental Enginieeriag
phravedie fegtiiite of Techmology

Sraticy

mlity in desipn is an idea whose time has come - back! While we mtionally keep oplions open in planning o
£ the standard model of systems engineering has drivin oot this notion. Its textbook exposition stasts with “Sisp
pe the reguirements’® as the prelede to optimizing to those specific cntera. The result is generally inappropriste,
. insofar ag the “requiremeents” change, along with echnology, markets, regulations ond other defimitions of

d np]:luﬂunh:.'.

d 10 recognize uncertainty both in the delimtion of requiremnents and in the context of design, to create systems
ld.apttu chanping situmbions, We necd to incorporate flexibility mto the system desipn, o lake sdvantage of now
ity ad avoid downside pitfalls,

ds for flexible desipn Toquires us W invesligele the performance of systoms not just under an assumed
but tor memy, mamy chifferent scenarios. As availoble stochastic programmimg and other optimization
e carmod dizal witls eather the comptational sire of systems designs in lorge numbers of scenaries, or with the
Jumps associnted with the exercise of optional flexibility, we need 1o employ 2 Fayered approach to systoms

ol procedurcs combining screemny meodels, simulation and subsequently optimization. Thas talk describes the
@k and applies il to mijor systems such as oil platforms and urban development. Such expericnce imdicates that
&y in design cam lead o double digil percent improvements in expected value,

the Speaker:
r, ille"s work now focuses on mserting flexibility into the design of technelogical systems Major projects

g the use of “real options”, enabling munagers (o renct W unanticipated events, sipnificontly increnses overall
d performiance. 1lis MIT Press book Flexibility in Enginccring Design oppesred in 201 1.

powm for inmovations o enyrinesring cducation. He was the Foundimg Charman of the MIT Technology and
'f"__-; , and author of & rajor toxts on systems mnalysis. [hs many prizes include the Sizer Award for the Mast
e Contribution to MIT Education. e is part of the MIT team developing the Smgapore Tniversity of
oy and Diesign,

internotional connections include appoinmients from the Judge Busines School ot Cambridge, the
merior Téenion (Lishoa), ond visiling appeintments ot Harvard, the University of Califomnia, Berkeley!
of Calgary; London Craduate School of Business: Oxlord; Leole Centrale and the Ecole Nationale des Ponts
et { Paris), He spent a sabbatical w Japan a5 2 1T5-Japan Leadership Felbow

betoral degrees from MIT and the Delft University of Techoology. In 1965 he served a5 a lirst White House
i President Lyndon Jolmson.
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Service soience, Management snd Enginesnng
292012

1330 15K

Jugider 1

Fony € huan Lon, Arti Mg

i huirs

I'he Drivers of Effectivencss and Efficiency in Service Design
 Zhou Q' and Tan Koy Chua!
M Noarional Dsiversily of Singapore, Stagapore

Service design, which transforms a concepninl service idea inlo &
markitable service, 18 & key actvily in the mow garvice development
‘procews Tho extand litgratire mainly dispnsses the “hoa™ imees of
service dovign, There b msuflicient underatanding of the “how
ellective and how cificiont™ issacs of service design Fhis reseaich
drvelups an integrative framework to e the eflouliveness and
efficiency of senvive design projects. Firsl, we stremgilcned 1he
mdui@u¢ummpﬂnmﬂcshaﬂudmmcxwﬁnaLimnf
monagement of sorvies dssign projects should comsider knoealedss
‘mumazement #nd application of pals and Lechoiquees m onder Lo
enhance the eflecrivensss and efficiency of such projecis. This
pemercl apecified and walidated the meusurement nudel For the
propeney intepralive liumework [ough enpirical evidenest i
% corvice design projocts, this resenrch Rpupd that customer
ericnAntion (UL, process ofoninbion {PU) and researces T cakation
R0 are the key antecedenls of servics design elloctiveness (ET)
: clficiency  (EC) Their influences on  scivies duzsign
effectiveness and ellicency arc modizted by pither Enowledgs
munapement (KM} or the applicntion of tools and wochmiques (TT)h

he resubting framework can be used b henchpnrk a firm"s servace
n peactoes and help guide peoject manapers o priofifizng

e,

Service Relinbility Evalmtion using Fuzry Faflure MWl Fffects
Apstvsic and Grey Theory

Shvunp Seal Ob', Seung Ki Moon®, Jose A, Ventuss'

L angwon Natioag! Unieersity, South Korea

“Warrvary Techrologioo Universily, Singapure

2o Permrvivanis Saote Universiny, United Statex

ervice al mnmUTECIEng  COmpRANRES glliares nre increasingly
g op wliliong services B dnkisly cusomers’ nosls, offer
Mcrentinted products, and survive in loday’s competitive markst
eviromament, The valug af sorvaes depends on seTvice relinhihity
t i identificd hy gatisfactiom derived from the relationship
mncmnmiﬂmdmpwiﬂ:rs.hﬂﬁsmpﬁ-wr
ertend concepts from the [ilue modes and effects annlysis of
anihle sysicoms o services, We we an evenl-hased preccss mcddel
o facilitate service desien aud sepresent e retatwnships belwen
ncticmes and fnilures i o service, The ohjeciive of this research &
propeae » methedd fur evalunsing service reliahility based on
vipe procese uging Nwaey [ilune fuode cifoets noalyaas (FMEA)
{ grey theory. We deline the fuilue mende ol sorvieo o5
eractiom ways thal cai be failed ma gervice delivery prucess. The
Werry sot theary is vsed W characteriz: service relability baged on
Bpuaslic  feTm during FMEA, Grey iboory 5 empheyed o
Feternine: the degree of relation and renking arnomg Tisk tartors thal
v popresented g5 polcafinl  failure oRmes Tao  demonstraie
npleenczitation n[l}l-:wupﬂ&&dmu{hud.w:mnmﬂud}'
ving a Typical sutemative KOrVIGE OPeTELI,

Servicing Steategy Tovalving Imperfect Repur for Frogucts
4 with Ome-Thayensional Warrantics

tofa'. A Cnkravastin’, T, Trianio' and B. P, Tekanedar™

A frsritere of Techmalagy, fndoresia

5

The warranty period olfered by o manufactuns lends 1o b lomm=
rapping from 3 w0 T wyedrs Differing & product with & longe
warranty perind increnses the warsanty cost and this nesds an clton
i reduce it For s repoirsble product, senvging girnsepies whuh
combine minimo] repair and imperlpcl repaif can reduce the
warranty cost significantly, In lhese sorvicing Mintegice, e namber
of impetfcet Tepains is only o over the waranty periad. For a
bonper warranty period, ore Erperloct repmirs would be needod 0
apder to redwse the number of faflurcs over the walanmy period.
Vamosafaderami and (hukova 1] stadsed g senvicing Sratedy
which can carry oul imperfect repairs more Lhan one: for priduets
cold with pwo-dimensaonal warmraniies. Inothis slalegy, imperfiet
repamrs fre Tesirieled nothe middle regions of warranly period. Tn
this paper W slaly Servicmg slukepy whene iperTeol Tepars e
unrestieled by midgdle  regiony  (moddie  inkervals for  pne-
dipnensional warrnntics} but dependent on the age of fniture widber
warronty. A numerical cxample i givon o ilhestrale b optimal
colubon and compsre fhis strotegy with the ewistiog simmilar
serviciog SITRIESY (bt has been studiod previously.

Organizational slack resources and performance in a public
health care service provider: an exploratory smody

Artie W Mg’

Ve Haomg Keng Palvechnic University. Horg hong

While prior studics have looked mio the relatiomship between
hustlevlary skack and short-tormasan in mamapers within the duscipline
of management contiol, his papa capiores the dyvnammics of shack
popouTces  pelnfien fo § performence MeRSTTECD SIS
“muizpn” heallh core ssmvacy provider. 11 adopts =3 milerdisciplemry
approach imfegratiy resauros-baged view and contemporary sndies
ahont performanee delivery 1o explons the impact of skack resonrces
e overndl gualimy suicame fom sucloa healih care orpamiation
Sralistical snnlysia of rosnwes whiliwstsen, productivity and quality
of heallh care wervices delivered s produced o roveal ovadende
shout the underbying dynamtics ol heterngenoous siack. resourees.
The: results sugpest thal tlse orgeanicalion’s casl containment cultore
with a sworepic loeas on produclivity mesures has wogmwented cosd
offectivences; however, not all glock mesowces woukl cihance
quality perlocmance. 11 arpes thal optimal ulilization ol slack
resources available eould bo pursped il such resoarces arg directed
under a performance Mensunemenl Systam that enahles cffective
R ol Uity seTvicEE

A Movel Hybrid Approach for 1CU Pationt portality Prediction
Lili ¢ hen’, Xi Zhang’, Xiseyum Xu'
|Pekirrg Thriversity, Chima

[hie 1o the different bealth comditiogs of an imureksing number of
rerioud patients, the meensive Gore unil {LCTTs of 2 heapital nesds 10
conrectly classify patients into different groups nccomding 0 theo
conditions <o that medical resources could he property distribised
The senpasmess of the illoess can bo chasifed based on the
significant radk lctors amd il carrespending mipacts on the patents’
survival, How o guickly identify the oulooms i3 8 mages task for
classification, This paper proposed o novel hybrid approach o
sobving this problem. To precisely chassily the patrents, RELIEES
hnsed mcllbod for feamure selection (RELIEF-F) i= aulespiensd -
ulimlnuﬁrgim:h\'nnl:udmdm‘mumﬁnhlﬂ.mdﬁc =

methud bassd on decision wee is miroduced for :
prediction. T evaluate the perlrnince of the
calport sl 200 coesecutive LD patient data me
approach validotion. The reanli shows chet B

prowides maore satisfaciony lentification _
the texl cipoes than cascmble method wal B
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