
SeventhlnternatlOnalConflerenCeOnHybrldlnleHTgentSystenlS

Im plementationandExperimentalEyaluationor

On-Li neSim u)ationServerforOSPF-TE

H)tonliTamura,TsuyoshlOkubo,Yousuketnoue,KenJIKawahara,andYuJiOle

DeparlmenlorComputel-SclenCe&ElecLronlCS,

KyushuInstltuteOfTechnology

rLZLLka,FLlkuoka820-8502,Japan

Emailttamu,laurel,yousuke)@nHe.cse,kyutechacJp,tkawahara,ote)@cse･kyutechac.Jp

Abstract

As/heal110ulLlOrlraがclralt.YfeTIL,(IolLIkelltterllelare

IltCreaSLI,8,dyl.a〃tlCTl-EJjPcEngl,teerl,lg(7'E)beco"LeS 川 卜

porla′L/ToavOtd/InkcongeslLOIL I/IOpeltSho,te-I/初ll,
Fast(OSPF)-baledlteTwO/~kJ,JTllkcoJtSal.eStEJl.ca/Iyset

acLordIILglo Ilslong-JemlLJILlIzaI10/1/071edLLCJIJglt.aj7ic
o/HoITJeCOIlgeJIednodes,/teltCelelttPOrL7ryPerfoJ川altCe

degmdoIIO/I〃7ayOCCLIIELLIELoshorTITemlll.(LjTicJILLCTELEL-
1.on Fordylta1111CTEOTZOSPF-b{LSed/7elWOlk3,llZea.mre-

111elZloflheLLILIIZaILOnDILL/,A.T//70de-,Ill/elrLIZglhesetof

/mkcostsfor("lPrOVlnglla/LSmLSSLOIlbe/taVrOltJndSelTll7g

1/TeCOゞJ-eIIoIVLIlelSalelteCeSSaJツalLdso-col/edOIL-LtlLe

SLnlLIIETILOn(OLSl)system callOperatethese/LIlt｡/1017SCLL卜

lo110mOtLTlytLndperLOELLCaILyln1/ugptJPel;WeCOnjlnIClTlte

Serve/PrOr0り7PellLOLSsyがeltl.altdevaILIaleItsilCaklbllIly

altd co/11101pelforllLanCeIll0LLrle～仏edI,eEwolk E.tpelI-

llIellTrllleSlLLISShott'l/TalI/leie/VeliLLCCeedsLtLPI10VId,ng

low-costllehvoJAJIZaJZagemel.It)ndreal-TImeCol,110levelt

./Ike/eI-I/Lelargea17LOLI/1(0/tl'ajjPconI/7eneltvo/A FLLr-

lhermo,e,IkeIotaIlh/'oLLghpuIoverlhe〃etwolkwasgleaIIy

mLPl'OVedbytheOLS

1 Introduction

ThenumberorusersandthearrlounLorLrarrlCLransm lト

tedonthelnlertleLarelnCreaSlngSlnCeaVarleLyofappllCa-
tl0nSShouldbedealLwllhthelnLernelln'ldd)uon,emeト

各enceorublqUILOuSaPpJICaLlOⅠ-～WlllgettrafficvolumeIn-
creaseduetoactlVedevelopITlentOrubLqulLouSneLwolkl

log TllthlSWay,thelnLe】-llelhasgrownandbecomemore
complexallddynamlCSyStelll,however,theCUE-rentlnlel-net
doesnotcrLTlcLenLlyaccommodateItsdynanllCSSuchasthe
fluctuaLIOnOrllarficdenland/vohlme.routechange,llnk
raLlure,andsoon,dueLoItsbesteFrortservICenaulre

lnorderLOilCCOmmOdatetheflucLual10nOrnetWOrkcon-
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dLILOnS,SOllletrafficconLrolschenleShelvebeenproposed
lnpartJCular,TrarrlCEngLneenng(TE)lllISlnlPOrlanHo
provLdesulLablerouteFortrafficdemandlnthedynalmCneL-

workslllSteadornllnlmumCOSIwLthsLaLICltnkweLghtor
JTHnlmUmhoproutlngusedLnthecurrenHntenleL,Lhererore
sonleTEschemeshavebeenproposed,eg,reconrlgurlng
thellnkwelghLsOrOpenShorLcsLPathFlrSL(OSPF)[2H3].
uslng山eexpllCILrouLlngrunCLIOnOverMultl-ProLocoILa-
belSwILchlng(MPLS)L4THowever,lhcschelllCShavedlr-
riculLylnSClungthelrCOnLrolparlmeLeIS,Forexample,the

co111roLpalllnleLersaredelermlneddependlngOnForepast
long-LerTTltrとlrFICdelrland,hencete111POraryPerformance
degradatlOnmayOccurdueloshort-termexplos10nOrLrarfic
demand

lnorderLomlttgaLetheLranslenLperformancedegril-
d乏ltlOn,SulLablecontrolparametersLotheshort-termnet-

workcondlnOnShouldbedenved'lndapptledautomah-

cally Therefore,wefocLJSOnOn-LlneSlmulatlOn(OLS)

sysLenll5日hatISanllltegr'ltedsystemoFmeasurement,
parameterdecISIOn,'tndFeedbackconLrOlfor'ldJuSLment
thevarlablenetworkcondttLOn ThesyslcmlunStheroL-

LowlngthreerunctlOnSautOmanCallyandperlodlC'lHyevery
conLrolperlOd,(I)measurementandestlnlaLLOntOgCLnel-
workcondlL10nS,(2)lnflerenCeOfthenearfuturecondltl0nS

andderlVatLOnOfthe'lPPrOPrLaLepalanlCLeISaCCOrdlllgtO
sometraFflCCOntrOIpollCythroughseveralstrrlUlatl0nSWILh

dlrrerellLparELrrleterS,and(3)automatlCre-COnRguratlOnOr
controlF)arameterS TthasagreaLposslbllltyForprovld-
tngflexlblereconRgurat10nOfconLrolparameterstothelleLI
work,lSWellasreducmgthemanagementcost

Sof'lr,ParaLlelnetworkslmulatorForlarge-scalenetwork

slmulatlOn[6日7】andseaJChl̀】gorlLhnlSOrbeLLerparame-
tersetFornetworkoptlmlZatlOll【81havebeendevelopedas
partsoFOLSsystem Moreover.dynamlCTEForl¶Jnlm17r

lngPackettossbasedonOSPFI川kcostcontrolbyOLS

hasbeenproposed【9jLnl91,LheevL11uat10nWasbasedon
computersll¶ulatl0n,andllleOtherprevtousstLIdtesdt山1'l

ltしt
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