
Conclusions and Further Research 

(j.I Conclusions 

\Vc propose a· robust snpply chain design using an illtegrated hier­
archical planning approach. '"['his hierarchica.l plannillg approach is 
adopted been.use rnost supply chains rnake their decisions ba .. sed on 
Lll(; natural hierarchy existing within their Hlanagerial :systerns. 'rhere 
n.H-~ typica.lly three levels of planning in a supply chain: strateg"ic) 
tactical rUld operationaJ levels. It is thcre-forc necessa.ry to translate 
plans frorn the strategic level into the ta,cticaJ level) and hOln the tac­
Lien,} levc:l into the operationa.l level while maintaining a. prescribed 
oe)'vice leveL This PhD work attempts to explore and develop new 
approa-c.hcn in integrating the various plans in snpply chains in order 
to n,"olve the complex is""" of uncertainty inherent in t.hese onpply 
chains. 

Three nlOdels aTe fornmlated -one for each lcvel- addressing: prob­
lems that lllost cornn10nly occur ill a ~upply chElin. At the strategic 
level, the safety stock placement problem is formulated for a capac­
itated supply chain. The effect. of capacity limitation i::; to increase 
the quantity of required safety stock by a certain correction factor. 
Even when the net replenislul1ent titne is non positive) iJ. capacitated 
stage must place safety stocks in order to maintain the prescribed ser­
vice leveL At the tact.icallevel, t.he aggregate produdion planning is 
formulated addressing two types of uncertainty: demand and capac­
ity uncertainty. SOlne capacity cushion levels a.re used to deal with 
denland uncertainty and a preventive rnaintenance planning is used 
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to dea.l with capacity uncertainty. We propose a genera.1 preventive 
Hmintenance poliey where l11aintenance periods do not necessarily fall 
at c~qua.lly distant epochs. At the operational level) a family produc­
tion is disaggrega.ted into finished products taking int.o aCCo11nt lna,­

chine breakdowns. The operatioJlallevcl pla.nning) airns at producing 
t.he planned production decided at the ta.ctical level as acclIra,t,c;l:y as 
possible, in addition to syncilrolli'l,iIlg product.ion across the produc­
tion line. In Slllllma.ry) \VC attempt to solve one of the most important 
problCll1s in a supply chain, nantely IneetiJlg UlH_:ertain dema,lld llsiJlg 
a. HHi.chincry \vhich is subject to f'<l.ilures. 

Considering the results from each planning level, an integrated 
hierarchica.l approa.ch is proposed in this research. Two phases of 
integration are considered: [1] the int.egration of strategic and tactical 
level pla,nning and [2J the integration between tactical and operationa.J 
level planning. 

This collection of models can serve as a" basis for further elabo­
rated models to solve rno!'c cornplex problerns in a supply chaill, 1 t is 
worth noting that the complexity ill a supply chain is partly reduced 
by the use of safety stock at the strakgic level, the formulation of 
illvent.ory movernent consLraillts at the tactical level a,nd tile fonnll­
lation of rllllOliL deviations at the operational leveL At the strategic 
level) the gU<JJ'anteed service time of <.'I., stage (along with the safeLy 
stock) decouples it frorn other stages in the supply chain which al­
lows it to generate its own tactical plan. At the tactical level, the 
inventory 1ll0Venlellt constraint.s also decouple a rna-chine from oth­
ers in the production line. Finally) the fornllllatioll of rtlllOut devi­
a.tions sYllchronizes the production of fillished products across the 
production line evell though the pla.llllillg is executed independelltly 
for each rnachille. At the tacticaJ level~ pa.rtitiol1s of planning hori­
zon for both dema.nd realization a,nd preventive tna.iutenallce action:') 
aTe used. Such partitions bring about a. deterministic fonnulatioll 
while maintaining the prescribed service leveL The computational 
conlplexity of Buch 1j, robust. determiuistic fOl'lnulatioll st.ays within a 
reasonable anloullt of tirnc a.nd space. 

We have tested these models at the str<ltegic) tact.ica.l and oper­
ationa.} levels llsing some test sets w hieh are designed to reflect rea.l 
problerIls. Beca,l1se we W(Ult to put ernphasizes on understa.nding un­
certainty at a.ll lnveb ill a supply chain, we evaluate the llwdcb llsing 
small si,e test sets. Our findings suggest that this proposed hierarchi­
cal planning approach is prOInising, pa.rticularly when dealing with 
uncertainty and complexity issues in the supply chain. 
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6.2 Further research 

Further resea.rch rnay be directed towa-rds the evaJuation of thiH hier­
archical planning approach on large scale problems. Such [Ul evalua­
tion will probably provide a good asseflSll1cnt for the real irnplmncn­
tation of the approach in a supply chain. 

It is also necPBsary to investigat<-~ th(~ integration of transporta­
tion in this approach because transportation is rt critical factor in 
supply cha.ins. T\.dorcover, it general structure for supply chujns is an 
irnportant issue aud it needs to be address(;d a_ccordillgly. Although 
Lhe safety- stock pla.cernent. problem in a general network has heen 
studied by Graves aJ1(i WiJJcllls (:WlJU) and Lesnaia et al. (2004), Clj.­

pf.'lcity limitation issues have not been Etdequately addresf:lcd in Lhe 
literature_ We believe that some of our findings can be extended into 
a gencral11ebvork safety stock plan-!I1lcuL vlublern (i.e, the correction 
factors needed to adjust th(~ arnount. of safety stock in a capacitat.e.d 
stage). An tlllalyt.icaJ study of the correction fa.ctor or a. sinll.tiatioll 
study for allY value of stock out probability n, would be very valuable 
for practical reasons. 

Ii'uture research should also be directed l,o\vards the investigation 
of a 'safety) capl:'lcity strategy which deals with the progressive dcLe­
riora,tion of machines. \Ve believe that-. 'saf(~t.y' capa.city will be ahle 
to darnpen sorne uf t.he va..riability of rnnchinc! ca.paciLy at the tactica.l 
l{~vel. lib1' this reaSOll J we need to further st.udy the capadt.y cllshion 
levels IIp(~ded at the tact,ica.l level [.;0 that the reaJization of llHlchinn 
brea,kdowns can be resolved efficiently at the operational level. The 
relationship betweell this 'safety' ca.pl:lcity a.1HI the capa.city cllshi()11 
levels for dcmaud U11cerLaillLy a.lso needs to ,-){.~ t:xaJJlilled. \V(; believe 
that there is a ~hared risk bet\vecn delll<llld IIllcertainty and llw.chine 
uncerta.int.y that call bt~ dca.lL \vith 'safnt:i capacity or sYf:ltelll slack 
(see also \~.lc_·~bsL! __ ~r, :.20(8). Such rl'":sf:nYch will lead to new ways of re­
solving ot.her typf':-) of uncertainty. 'l'hc dcvclopIrl(:~nt of new rnodels 
that include other sonrces of uncertainty, snch as supply lead tirnes, 
delivery lead times and quality uncert.a.inty can advance the study 
on uncertajnty in supply chains as well as practical values for supply 
chain practitioner:c;. 



References 

Aghe:r..Ulf, E. H.) 2005. Capa.city planning and warehouse location in 
f)upply chains with uncertain dernands. Journal of the Operational 
Re"carch Society 56 (,1), 45:l4G2. 

Aghezzaf, E. H., 2008. Robust distribution planning for supplier-
111a .. naged inventory agrc81l1cnts when dernand rates and travel 
times arc stationary . .lournal of the Operational Research Society 
59, 10551065. 

Aghezzaf, E. H., .lamali, M., Ait-Kadi, D., 2007. An integrated pro­
duction and preventive rnaintenance planning modeL European 
.lournal of Operational Research] 81 (2), 679 G85. 

Aghezzaf, E. 1I., Najid, N., 2008. Integrated production planning 
a,nd preventive rnaintena.nce in deteriorating productioll sj-'stcms. 
Inforrnation Sciences 178) G79 GH5. 

Aghezzaf, E. H., Sitompul, c., Najid, N., 2008. Integrat.ed production 
a.nd preventive rnaintewlllce ill production systems subject. to ran­
dom failures. Ill: 7erne. Conference Francophone de rVloddisation 
et Sillllliatioll. Paris (France), PI'. 18. 

Aghczzaf, E. H., Sitompul, C., Najid, N., 2010. Models tilr robust. 
ta,ctical planning in 111ulti stage production systenm with uncertain 
demands. Computers and Operat.iolls R.esearch :17 (5), kK088H. 

Albers, S., Schmidt, G., 2001. Scheduling with uncxpcct.cd lIlilchine 
breakdowns. Discrete Applied Mathematics 110, 85 99. 

AJcaiclc, D., Rodriguez-Gonzales, A., Sicilia., .J., 2002. An approach to 
solve the Ininirnmll expected rnakespa'Il How-shop problem subject 
to brert.kdowns. Europertn Journal of Operational Ilesea.rch 140) 
:l84<lH8. 

Alcaidc, D., Rodriguez-Gonzales, A., Sicilia, .J., 200G. A heuristic 
approach to Ininirnize expected rnakespan in opell shops subject to 
stocha.stic processing tilncs and failures. Interna.tional Journal of 
Flexible Manfacturing Systems 17, 201-22G. 



Allaoui, n., Artiba, A., 200G. Scheduling two-sLage hybrid flow shop 
with availability constraintf:;, COIuputers and Operations Research 
3:3, 1:399 H19. 

Anily, S., FedergrHcn, A.) 1991. Capacitated two-sta,ge multi-itenl 
prodllctionjinventory model with joint setl!p costs. Operations 1-le-
search ;-39, 44;-3 45[), 

A""ron, A., Brown, K. N., Tarinl, S. A., Modarrcs, lvI., 2008. A nmlti­
objective Rtoehastic progra,nllning approa.ch for supply cha.in design 
considering risk. lnternationa.l Journa.l of Production Economics 
IlG, 129 138. 

Bai, D., Carpenter, '1'., Mulvey, <I.M., IH97. J'vfaking a case for robust 
optilni:t.ation models. l'vlanagmnent Science 43 (7), 895--907. 

Barahona, F., Bermon, S., Gunluk, 0., Hood, S., 2005. Robust ca­
pacity planning in semiconductor llHUlufacturillg. Naval Research 
Logistics 52, 4594G8. 

Barbarosoglu, G.) OzgUf, D.) 19!)9. A tabu senTeh algorithm for the 
vehicle routing problem. COrnputers and Operations Resea.rch 2G, 
255---- 270. 

Barlow, R. E., 1I unt.cr, L. c., ] DUO. OptinlllIll prevent.ive l1laintenaJl(:t' 
policies. Operat.ions Research 8, DO lOO. 

Bhagwat, 11., SharnHl., Iv1., 2007. Perfonnance llleaSUrement of sup­
ply cha.in Jlla,nagcmcnt: a. balanced scorecard approach. COlnputers 
a,nd InduBtriaJ EIIgiIlcering 5~3) 4~~- 62. 

Bitran, G. R, Haas, K, Ha.x, A. C., 1981. Hierarchical production 
planning: a. single st.age syot.em. Operat.ions Research 29 (4), 717 
74:3. 

Bitra,n, G. R., Haa . .':), r,~" JInx, A. C., :19/,,;2. Hierarchical production 
planning: a. two-st.age system. Operations Research :10 (2), 2:32 
251. 

Bit.ran, G. R, Tirupati, D., 1993. Hierarchical product.ion planning. 
In: Graves, S. c., Rinnooy Kiln, A. H. G., Zipkin, P. (Eds.), Hanel­
books on Operations Research and Ma.nagement Science. Vol. 4. 
Nort.h-Holland, Amsterdam, pp. 523 5G8. 

Bonfill, A., Espuna, A., Puigjancr, L.) 2008. Proactive a.pproach to 
address t.he uIlcerLaint~'i in short-tern1 scheduling. Computerf::i and 
Chernical Engineering ,)2, 16891706. 



Cakir, 0., 2009. Benders decomposition applied to multi-commodity, 
multi-mode distribution planning. Expert Systems with Applica­
tions :36, 82128217. 

Clmkrahorty, T., Giri, 13. c., Chaudhuri, K. S., 2008. Production lot 
sizing with proeess deterioration and HHlchine breakdown. Euro­
pean Journal of Operational Research 185, (lOGfU8. 

Chelby, A., Ait-Kadi, D., Radhoui, M., 2008. An integrated produc­
tion and rna,intcna,nce model for one failure prone 111H,ehinc-finitc ca­
pacity buffer system for perishable products with constant demand. 
International Journal of Production Research 4f) (19), 54275440. 

Chen, C. L., Yuan, T. \IV., Lee, W. C., 2007. Multi-criteria fuzzy 
optirni~atioll for locating warehouses and distribution centers in a 
supply chain net;work. Journal of the Chinese Institute of Chemical 
Engineers 38, :393-407. 

Chen, J., Chen, F., 200:3. Adaptive scheduling in random flexible 
Inanufaeturing systems subject to lnachine breakdowns. Interni],,­
tional Journal o[ PRodudion Research ,J] (!J), 1\)27 ] 951. 

Cheng, L., SubrahrlHmian, E., \IVcstcrbcrg, A. \IV., 2004. l'Ihllti­
objective decisions on capacity planning and prodllctioll-invenLory 
control under uncertainty. Industria.l and Enginpering Chernistry 
Research 4:3 (9), 2192 2208. 

Cheung, H.. K.-M., Powell, W. B., 199G. Models and algorit.luns for 
distribution problmns with uncerta.in derna,llds. 'l'raI1sportation Sci­
ence :30 (1), 4:359. 

Clark, A. J., Sca.rf, II., 1960. Optimal policies [or a multi-echelon 
inventory problern. Management Science G, ·17" ·190. 

Cochran, J., llanuulujam, B.) 200G, Carrier-mode logistics optimiza­
tion of inbound supply cha.ins for electronie:-1 manufacturing. Inter­
national Journal o[ Product.iol1 Economics 10:3, 826840. 

Cohen, Iv1.-A" Lee, H. L.) 1988. Strategic anaJysi~ of integn.'lted 
production-distribut.ion systems: model and rnet-hods. Operations 
Research 36 (2), 2](;228. 

Crespo Marguez, A., Gupta, J. N. D., Sanchez Heguedas, A., 2003. 
IvIaintena . .nce policies for a. production system with constrained pro­
duction rat.e ilJl(1 buffer capacity. International Journal of Produc­
tion Research 41 (9), 1909192f). 



Dau7..(~re-PCres, S., Lassern\ J. B., 19!Jt1. An integrat.ed approach in 
production planning and scheduling. Lecture Notes in EcollOlnics 
and IVlathclnaticaJ Systems. 

Dempster, M. A. n., 1982. A st.ochastic approach to hierarchical plan­
ning and scheduling. In: Dempst.er, M. A. B ... Lenstra, J. K., Rin­
n(Joy Kan, A. B. G. (Eds.), Deterministic and Stochastic Schedul­
ing. Rddel, Dordrecht, pp. 27129G. 

Dempst.er, M. A. 11., L., F. M., Jansen, L., Lageweg, ll. J., Lenstm, 
J. 1<., H.inn(J(JY I{an, A. H. G., lnS:l. Analysis of heuristics for 
stochastic l)l'ograJDlning: rCsl1lts for hierarchical scheduling prob·· 
lems. Mathematics of Operations Research 8, 525··5:37. 

Dolgui, A., Levin, G., Louly, M.-A., 2005. Decompositioll approach 
for a problem of lot-sizing and sequencing under nncert.ainties. In­
ternational Journal of Computer Integrated lvlanufactllring 18 (5), 
:J7(j :l85. 

Dolgui, A., Prodhon, C., 2007. Supply plaI1ning under ullcertainties 
ill Illrp enVirOnlT1C-fltS: (1. state of the. art. AllllllaJ Revir~ws in COI1Lro1 
:ll, 2G!l27n. 

Dullaer!;, W., Vernimmcn, B., Aglwzzaf, E. II., Haa, 13., 2007. Re­
visitiJlg service-level rnea.surmnellt for all inventory systern with 
diffcn,nt transport; modes. Transport Review 27 (:l), 27:328:3. 

Fedcrgrucn, A., Zipkin, P., 198Ga. An inventory rnodel with lilllit.ed 
production capacity and ullcerta.in delwuld i: the average costs 
criterion. Math"'llatics of Operat.ions H.escarch 11, 19:1 207. 

Fcdergrncn, A., Zipkin, P., 198Gb. An inventory model with limited 
production capacity a.nd uncerta.ill dcrnand ii : the discounted costs 
criterion. Mathematics of Operatiolls Research 198G (11), 208 
215. 

Franca.')' D., tv1inller, S., 200!). IvJanllfactllring network configurat.ion 
in supply chains with product recovery. Onwga :37, 75T--7G9. 

Frenk, J. B. G., Rinnooy Kan, A. H. G., Stongic, L., 1984. A hierar­
chical scheduling problml1 with a well-solvable second stage. Annals 
of Operations H.esearch 1, 4:3 58. 

Fukasawa, n., Longo, II., Lysgaard, J., Reis, M., vVcrncck, H. , 2006. 
Robust branch-and·-cut-and-price for the ca.,pacitated v(:hicle rout­
ing problem. Mathemat.ical Programming lOG, ,191·511. 



Galbraith, .1., 1973. Designing cornplex organi7,ations. Addison­
Wesley, Reading, MA. 

Geary, S., Childerhouse, P., Towill, D., 2002. Uncertainty and the 
searnlcss supply chain. Supply Chain rvIanagClnent Review 6 (4), 
,)260. 

Geng, N., Jiang) Z., Ch(m, F., 2009. St,ochu:;tic prograrnmillg based 
capacity planning for semiconductor wafer fab with uncertain de·· 
Inand a,ud capacity. European JOllrna.l of Operational Research 19S, 
R9990R. 

Gfrerer, II., Ziipfel, G., 1995. Hierarchical model for production plan­
ning in the case of uncertain demHJ1ci. European Journal of Oper­
ational Research 86 (J), 142161. 

Ghc7,avati, Y., .Jabal-Ameli, M., Makui, A., 2009. A new hem'is­
tic metllod for distribution networks considering service level con­
straint and coverage radius. Expert Systerns with Applications :36, 
56205629. 

Gla.sserma.l1: P.) 'J'ayur, 8'1 1!)94. The sta.bility of a capacitated) rnulti 
echelon production-inventory system under a base stock policy. Op­
erations Research -12, DB D2S. 

Graves) S. C' l ] 982. Using lttgra.ngia.n technique to solve hien_l.rchical 
production pla.nning problems. Management Science 28 (:l), 2GO 
275. 

Graves, S. c., Willems, S. P., 2000. Opt.imi7,ing st.rategic safety stock 
placernent in tillpply chainti. I'vlannfactllrillg and Service Operations 
l'vlanagclllent 2 (1), (iil 8:l. 

Groenevclt , 11., Pintdon) L.) SeidmaIll'l) A.) 1992<1. Production batch­
ing with lnachille breakdowns a.nd safety stocks. Operations Re­
search 40 (5), 959971. 

Groenevclt., E., Pintclon, L., Seidmann, A., 1992b. Production lot 
si7,ing wit.h rnachine breakdowns. MaJJagemcnt Science :l8 (1), 104 
12:l. 

Guan, Y., Aluned, S., Ncmhauser, G. L., Miller, A. J., 2006. A branch 
and cut algoriUull for the stochast.ic 11llcap<-l.citatcd lot-siz.ing prob­
Iern. ?vlathernatical progranuning 105 (1)) 55·,,-84. 

Gunasekaran) A.) Kabu) B.) 2007. Perron-nance rneasures and nlCt·· 
rics in logistics a.nd supply chain rnanagerncnt: a review of reeent 



literature (1995-2004) for research and application. Int.ernational 
Journal of Production Research 45 (12), 28192840. 

Gupta, A., ]vlaranas, C. D., 200:3. Managing demand uncertainty in 
sllpply chain planning. Computers and Chemica.l Engineering 27, 
12J91227. 

Haughton, 1\r1., 2002. Route rnoptilnization's irnpact on delivery eHi­
ciency. T'ransporta.tioll llesearch Part E ;-3B, !)2- 6a. 

Hax, A. C., Meal, H. C., 1975. Hierarchical illtc/jnltion of produc­
tion planning and scheduling. In: Geisler, M. A. (Ed.), St.udies in 
Management Sciences. Vol. 1. Elsevier, New York, pp. ,,:1 69. 

Huch7,enneier, A., Cohen, M. A., 1996. Valuing operational f1exibilit.y 
under exchange rate risk. Operations Research Lct.tcrs 44 (I), 100 
]]:3. 

Jia) C., 2001. Stochastic single rnachine scheduling \\lith an exponen­
tially distribut.ed due date. Operations Research Letters 28, 199· 
20:1. 

Ka.lJral:h) J., 2005. Solving planning a.nd design problems ill the pro.· 
cess indllstry Ilsing nlixed illt<~ger and globa.l optilllizatiol1. Annals 
of Operations nesearch 140, :3:39:l7:;' 

I< asap , N.) Aytug, H.) Paul, A., 200G. lVlinillli:dng rnaJ({;Spa,ll 011 rt sino. 
gle lna.chinc subject to randorn brea.kdowns. Operations llesearch 
LeUers :34, 29 :)6. 

Krtllt, Iv1., VvaJla.cc, S. \iV.) 2007. Evaluatioll of scenario-generation 
methods for t>tochastic progri.'tlllllling. Pacific Journa.l of Optimiy;a.­
tion :l (2), 257 - 271. 

Kenne, .1. P., Gharbi, A., Beit., M., 2007. Age-dependent. production 
planning and rnaintenance st.rategies ill unreliable Inanufacturing 
systems with lost sale. European Journal of Opcrationa,1 Research 
17K '108120. 

Kira, D., Kusy, M., Rakita, 1., 1997. A stochastic linear program­
rnillg approarh to hierarchica.l production pla.llUillg. Jouflla.l of the 
Operational Research Societ.y 'J8, 207 211. 

Kubiak, \,y., Blazewic7" J., FOlTllanowic7" P., Breit, ,1., Sclunidt, G., 
2002. Two-machine flow shops with limited machine availability. 
European Journa.l of Operat.ional Research l:lG, 528540. 



Laguna, M" 1998. Applying robust optilnization to capacity expan­
sion for one location in teleCOnlIl1Unications with demand uncer­
tainty. Managernent Science 44 (ll), lOl-ll0. 

Lasserr,,, .J. B., Merc,;, c., 1 !J90. Robust hierarchical production plan­
ning under uncertainty. Annals of Operations Research 26, 7:187. 

Lesn<lia, E., Vasi1escu, 1.) Gra.ves) S. C., 2004. The complexity of 
safety stock placement in general-network fiupply cha.ins. '1'ech. rep., 
Innovation in Manufacturing Systems and Technology (11\1S1'), 
Massachussetts lnsitute of Technology. 

Leung, S. C. H., T:;ang, S. O. S., Ng, W. L., Wu, Y., 2007. A robust 
optiulization rnode! for multi-site production plaJ1ning problcrl1 in 
an uncertain envirolunent. European JournaJ of Operational lle­
search 181 (1), 224-2:18. 

Leung, S. C. B., \\lu, Y., 2004. A robust optirnization model f()r 

stocha .. stic aggregate planning. IJroduetion Pla,nning and Control 
15 (5),502514. 

Leus, R., Herroelen, \\1., 200". 'I'be complexity of marhine sclwdul­
ing for stability with a single disrllPted job. Operations Research 
Letters :n, 151·156. 

Li, VV.) Cau, J., 199G. Stochastic scheduling on a. single machine sub­
ject to multiple breakdowns according to difTc'rcnt probabilit.ies. 
Operations Research Letters 18, 819]. 

Li, \-V., Glazebrook, K. D., H198. On st;oclH~"tic rnacbine scJwciuJing 
with general distributionaJ assumptions. EurOpeaJl Jonrnal of Op­
erational Hcscarch 105, 525 --5,3G. 

Li, Y., Huang, G., Nic, X., Nie, S., 2008. A two-stage fuzzy robust 
integer progra.rrnning approadl for capacity plaJ1ning of cnvirOll­
lnentallnanagernent systems. European Journal of Operational1lc­
search 189, 399-420. 

Li, Z., Icrapctrit.ou, M. G., 2008. Robust optill1i"ation for process 
scheduling under uIlcertainty. lndtlstrial and Engineering Chern­
i:;t.ry Research 47, 41481157. 

Lif.tO, C:., Chen, W., 2004. Schedllling under Inachine brea,kdown in a 
cOllf,lnuow-; process industry. Computers a.nd Operatio1l:'; Research 
:ll, 415428. 

Liberatore, M . .1., Miller, '1'., 1985. l\ hierarchical production plan­
ning system. Interfilces 14, Ill. 



Lim, S . .1., Jeong, S . .1., Kim, K S., Park, M. W., 200G. Hybrid 
approach to distribution planning reflecting a stochastic supply 
chain. International Journal of Advanced rvlanufacturing Technol­
ogy 28 (5), G18()25. 

Lin, G. C., Kroll, D. E., 2006. Ecollomic lot sizing for an imper­
fect production Hystern subject to ra.ndorn breakdowns. Engineer­
ing Optimization 38 (1), 7:3·92. 

List, G. F., \Vood, B., Nozick, L. K., Turnquist, M., Jones, D. A., 
KjcJdgarlJ'd, E. A.) Lawton, C. n.) 200:3. Robust optimization for 
Heet planning under uncertainty. 'J'ransportation Ilesearch Pa.rt E 
:39, 209227. 

Liu, L., Gu, H.-Y., Xi, Y.-G., 2007. Robust. and stable scheduling of 
a single rnachine with randolll ll1achinc breakdowns. Internationa.l 
Journal of Advanced Manufacturing Technology :n, 64[j·G54. 

Lodree, E., .lang, W., Klein, C. M., 2004. Minimizing respollse time 
in <1 t,wo-stage supply chain sy::;tenl with variable lead tinlC and 
::;tochastic demand. International Journa.l ()f ProducLiOll Hesea.rch 
,12 (11), 22(J:l2279. 

LIlsa 1 A., CorOlninas, A'l JvIuno:,>;, N.) 2008. A multistage i:>cenario op·­
tirnisation procedure to pIau annuaJit:>cd vv'orkillg hours lInder de­
lnand uncertainLy. liiterllatioll<.'i.l ,JoUrJla.l ()f Prodllction EC0110111ics 
11:l, 9579GB. 

Magnanti, T. L., Shell, Z . .1, M., Sirnchi-Levi, D., 'lbo, C. 1'., 2006. 
Inventory placement in (lcyclic supply chain. Operations Research 
Letters :l4, 2282:38. 

Ivlalcorn, S. A.) Zenios: S. A., 1994. Ilobust. optirnization of power 
systcn1s capacity expansion under ullcertaillt.y. Journal of the Op­
erational Research Society 45, 1040-1049. 

Mapes, J., 1992. The. effe.ct, of capacit.y limitat.ions on safe.ty stock. 
Internationa.l Journal of Operations and Production Ivfnnagement 
1:3, 26 :1:3. 

Meht.a, S., Uzsoy, H., 1999. Predictable schednling of a single ma­
chine subject to breakdowns. Internationa.l Journal of Cornplltcr 
Integrated 11alluf(lcturing 12 (1), 15·-<38. 

Melo, M. T., Nickel, S., Saldanha-cia CanIll, F., 2009. Facilit.y location 
and supply chain managcrncnt - a review. European Journal of 
Operational Research H)6, 401412. 



Miller, E., Roorda, M., Carrasco, .J., 2005. A tour-based model of 
t.ravel mode choice. Transport.ation :l2, :399-422. 

Mula, J., Pok,r, R., Garcia-Sabater, J. P., Lario, F. C., 2006. Models 
for production pla .. nlling under uncertainty. International Journal 
of Production Ecouomics 10:3 (1), 271285. 

Mulvey, .1. M., Vanderbei, R. 01., Zenios, S. A., 1995. Robust. opt.imi7,a­
bon of large scale systems. Operations Research 43 (2), 264281. 

Raa, B., Ag·hczzaf, E. B., 2005. A robust dynamic planning strategy 
for lot-sizing problem with st.ocl1i~st.ic demands. Journal of lnt.elli­
gent Manufacturing 16 (2), 207247. 

Rart, B., Aghczzaf", E. 1I., 2009. A practical solution approach ii)!· t.he 
cyelie inventory routing problenl. Europea.n Journa.l of Operational 
Research 192, 42~}441. 

Rosenblat.t., M . .1., Lee, H. L., 1987. A robustness approach t.o facilities 
design. International Journal of Production Research 25 (4), 479 
48G. 

Houndy, R. 0., Muckst.atit., OJ. A., 2000. Heuristic computation of 
periodic-review bas(~ stock inventory policies. :rvlanagemellt Science 
46, 104 109. 

Roux, W., Dall7.~~n-:-P6rcs, S,' Las:-3err{\ J. B., 1999. Planning alld 
scheduling in (1. lllulti-site environment. F'rocinction Pla.nning and 
Control 10, 192R. 

Sclnnidt, G., 2000. Scheduling with limit.ed machine availability. Eu­
ropean Journal of Operat.ional Research] 21, 1 15. 

Set.hi, S. P., Yan, B., Zang, Q., 2002. Opt.imal and hierarchical con­
trols in dYlla,rnie stochastic 111anufacluring syslerns: a. survey. J\tJ:a.n­
ufactming and Service Operations Management. 4, 1:l:l170. 

Shapiro, .J. F., 2001. Modeling the supply chain. Duxbury, Pacific 
Grove, CA. 

Shu, J., Karimi, I. A., 2009. Efficient heuristics ii)!· inventory placc­
l1lCnt in acyclic networks. Computers and Operations llesea.rch 36) 
2899-2904. 

SiInpson, K. F., 1958. In-process inventory. Operations Research G, 
86:3-· 873. 



Sitompul, C., Aghezzaf, E. H., 2008. Robust production planning: 
an alternative to scenario based optinlizatioll rnodel. In: Le Thi, 
H. A., Bouvry, P., Pham, D. (Eds.), Modelling, Computation and 
Optl1lli'l,(ltion in Infol'lnation Systems and :rvlanagerncnt Sciences. 
Vol. ]..1. of Cornnmnications in Computer and Infonnation Science. 
Springer, Metz, France, PI'. :328 337. 

Sitompul, C., Aghezzaf, E. II., Van Landeghem, II., Dullacrt, W., 
2008. Safety stock placement: problems in capacitated suply chains. 
International Journal of Prodllcl.ion Research 46, 47091727. 

Sounderpandian, J., Prasad, S., Madan, M., 2008. Supplies from 
developing countries: optinlaJ order quantitites under loss risks. 
Omega 36, 122130. 

Srinivasan, K, 13hargavi, P., 2007. Longer-term changes in mode 
choice decisions in chcllnai: a cornpa1'ison between cross-sectional 
and dynamic models. Transportation ;)4, :155374. 

Sungur, 1., Ordonez, F., Dessouky, M., 2008. A robust optimization 
approach for the capacitated vehicle routing problern with demand 
uncertaint.y. TIE 'Jbnsact.ions 70, S09G23. 

'lhn, K. c., Cheong, C., Goh, C., 2007. Solving multiobjectivc vehicle 
routing l)]'oblem with stoclwstic denHuHI via evolutionary cornpu­
taLion. European Journal of Operational Research 177, 819 8:39. 

Tayur, S., Gane::;hall) R., Nlaga~ine, 1'111. (Eels.), 1999. Quantitative 
ITlodels for supply cha.in management,. Kluwer Acrl.dclnic, Norwell) 
Ivl assach ussets. 

Thornpson, S. D., Davis, \Y. J., 1!J90. An integrat.ed approach 
for 1110dcling uBcertainty in ,],ggregate production plrulIling. IEEE 
Transactions on Systems, Man and Cybernetics 20, lOOO 1012. 

Thornpson, S. D., Watanabe, D. T., Davis, W . .1., 199:3. A compara­
tive study of aggregate production plfl.nning strategies under con·· 
ditions of uncertainty and cyclic product demands. Internationa,l 
Journal of Production Research :ll, 19571979. 

Van den broecke, F., Aghezzaf, E. H., Van Landeghem, II., 2008. 
Cyclical vo1u1118 planning and fair share lnix decisions, dclivnry a· 
more robust service level. Production Planning and Cont.rol19 (7), 
(j68G76. 

Van Landcghern, 11., Vanrnaelc, 11., 2002. Robust planning: 11 new 
pantdignl for derrl(i-nd chain planning. Journal of Operations rvla.n~ 
agement 20, 769···78:1. 



Vidal, C. ,J., Goetschalckx, M., 2000. Modeling the effect of uncer­
tainties on global logistic systems. Journal of Business Logistics 
21 (1), 9S120. 

"Vang, G., Huang, S., Dismukes, .J., 200S. Manufacturing supply chain 
design and evaluat.ion. International Journal of Advanced Manu­
facturing Technology 25, 9:l100. 

Wang, J., Shu, Y. F., 2007. A probabilistic decisioIl model for new 
product supply chain design. Europe'lIl Journal Of Operational 
Research 177, 1044 lOG 1. 

Webster, S., 2008. Principles and tools for supply chain management. 
McGraw-Hill/Irwin, Boston (Massachusetts). 

vVcinstein, L., Chung, C. n., 1999. Int.egrating lnaintenance and pro­
duction decisions in a. hierarchical production planning environ­
ment. Computers and Operations Research 26, 10591074. 

Wu, D., Olson, D., 2008. Supply chain risk, simulation, and vendor 
selection. InternatiOIlal .Journal of Production Ecollornics 114-, ()4()--
655. 

Xi", Y., Chen, B., Yue, OJ., 200S. Job sequencing and due date as­
signment in a single ma.chine shop with uncerta.in processing timet:>. 
European Journal of Operational Research 184, G:l7G. 

Yano, C. A., Lee, H. 1,., 1995. Lot oi%ing with random yield" a 
review. Operations Research ,1:1, 311 :134. 

You: F., GroSllla,nn, 1. E., 2008. Jvlixed-integer nonlinear prograrn­
millg Hlodels and algorithms for large-scale supply chain design 
with stochastic. inventory rnanagerncllt. Industrial and Engincerillg 
Chemistry Research 47, 7802 71l17. 

You, F., Grossmann, 1. E., 2008. Design of responsive supply cha.ins 
under dCllUUHl unccrta,illty. Computers and Chemical Engineering 
:32, :1090-:n ll. 

Yu, C. S., Li, 11. .. 10., 2000. A robust opt.imization model for stochast.ic 
logistic problems. International Journal of Production EconOluics 
64 (:185-:1H7). 

Yu, G., 1997. Robust economic order quantity models, European 
Journal of Operational Research lOO, 482-493. 

Ziipfel, G., 1998. CustOlner-order-driven production: an ecol1Olnical 
concept for responding to dcrnand uncertainty? International.Jollr­
na.l of Production Economics 56-57, 699709. 


	Writing Band descriptors Task 1.pdf
	Writing Band descriptors Task 2.pdf



