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2．O Problem   

Because of the complexity in designing a network 
With atleast14nodes（each pair ofnodes can be  
linked using any of21possible speeds），netWOrk  

OPtlmizationhasbeenaccomplishedonlyatthenode  
level．System－Wide optlmizationisjust toolarge a  

PrOblemuslngCOnVentionalmeans・Moreover，With  

therisingneedforone－1inksurvivabilityofspecific  
SegmentSOfthenetwork，adesigntoolisneededto  
take these additionalconstraintsinto consideration  
While addresslng the o切ective ofminimlZlng COStS・  

（N－1ink survivabilityis the ability of a network to  

remainfunctioningdespiteNlinksbeingdown・）   

Insummary，theo叫ectiveofsuchatoolistogenerate  

a network design detailingwhich nodesneed to be  
connected at what speeds so that bandwidth  
requlrementSateaChandeveryPOPissatisfiedata  
SPeCificlevelofsurvivabilitywhileminimlZlngtOtal  
domesticandinternationallinkcosts．   

3．O CurrentMethod   

Atpresent，SkyCablenet，snetworkdesignfo1lowsa  

StartOPOlogy．VeryminimalthoughtisglVentOCOStS  
exceptforobviousbestvalueoptlOnS・Linkstothe  
Internet have always been put up in Metro Manila 
where thelargest POP，s are found，bandwidth  

requlrementS are COnSOlidated，and most services  
broxy，mail，neWS，etC・）are managed・Although  

technically feasible，directInternet connections  
throughsatellitesfromanyofthesmallerPOP’shave  
notbeentried．   

Internationaland domesticlinkcostshavereachedas  
highas＄400Kpermonth，arOund60％ofoperating  

expenses・Anyreductioninthisexpensehasadirect  
impacttothebottomline・  

1．O SkyCablenet，Inc．：ABackground  

SkyCablenetis a member of theLepez Group of  
Compapies，OneOfthelargestconglomeratesinthe  
PhilipplneS・ItistaskedtoprovidetheEngineerlng  
and TechnicalSupportfor・IP（Internet Protocol）－  

basedproductsbeingofferedbySkyInternet（dial－uP  

SerVice－regularInternetservice），SkyCable（ZPDEE  

cable modem service－Intemet over the cable TV  
network），andBayanTel（leasedlineservice－POint－  

to－pOlntlinks to connect geographical1y distant  
Offices），threeofitssistercompanies・   

OneofitsmainfunctionsistomanagetheIPnetwork  
usedbySkyInternet’s12POP’s（POints－Of－PreSen？e  

where subscribers can make alocalcallto galn  
lnternet access）and SkyCable’s Headend（POP  

COunterPart for cable modem service）・Adding the  

Internet as a node，SkyCablenet needs to  
design／redesignanetworkfbr14nodes・  
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Canbegeneratedasquicklyasmarketconditionsand  

COStOfbandwidthchange．   

5．O TestResults   

Based onimitialtest results，1ink costsfor the base  

modelcangodownto＄300KpermOnthora25％  
reduction，a SaVings of＄1．2mi11ionperyear．The  

deployment Ofsatellite－based connectionsin POP’s  

OutSideofMetroMami1aappearinsomerunSbutis  

nottheidealinmostcases．Run－timeisanywhere  

between15minutesto4hoursuslngaPentiumII400  

MhzmachinewithdualprocessorsrunnlngWindows  

NT4．0．   

For the survivability model，80％ survivability at  

every node can be achieved without incurring 

additionalcosts．Run－timeis anywhere between6  

hoursandseveraldays．   

‘．O FⅦtureDirections   

Nextstepsincludeidentifyingmorepreciseupstream  

requirements and survivability parameters for each 

POP．Ifneeded，tWO－1inksurvivability can also be  

addressed．Itwi11also be helpfu1to瓜ne－tune the  

modeltogetshorterrun－times．   

Furtheron，themodelcanalsobeexpandedtoinclude  

thelocatingofserveSbroxyserverS，manServerS，  

etc・）tofurtheroptimizenotonlythenetworkdesign  
butthenetworktra班caswell．   

7．O Re鮎remces   

WoIsey，hurence．IntegerPro寧amming   

Williams，H．P．．ModelBuildingin Mathematical  

Programming   

Myung，Young－Soo；Kim，HyunlOOn；Tcha，Dong－  

Wan．“Design of Communication〉Networks with  

SurvivabilityConstraints，”unpublishedmanuscript  

4．O ProposedMethod   

TheproblemlendsitselfeasilytoOperationsResearch  

tooIs・ItisaclassicNetworkOptimizationcasethat  
CanbesoIvedeitherthroughaheuristicapproachor  

through anInteger Programmlng formulation．  

Becauseofthelimitedtime allottedforthisprqJeCt  

and the availability of alarge－SCale MIP soIver  

（Xpress－MP），theIPformulation seems to be the  

betteroptlOn．   

Twomodelsareneededtoaidinthedecision－making  

for the network design：the base modeland the  

Survivabilitymodel．   

Thebasemodelisneededtogeneratedesignsthatcan  

beimplementedinthecurrentbusinessenvironment．  

No survivabilityis required yet． TYle prlmary  

Oりjectiveis to minimize totallink costs while the  

SeCOndaryo叫ectiveistokeephopstotheInternetata  
mipimum・但OPSareintermediateconnectionsina  
StrlngOfconnections・Themorehopsthereare，the  

longer it takes for data to go from source to 

destination・）Constraints that need to be met arel）  

downstream requlrementS Of each POP need to be  

Satisfiedbyinboundlinks，2）upstreamrequirements  

（estimatedat兢ofdownstream）ofeachPOPneedto  
be satis鮎d by outboundlinks，and3）particular  

internationallinksneedtobekeptbecauseofstrateglC  

importance. The resulting model has thousands of 

Variablesandconstraints．   

The survivability modelis moreforfutureplannlng  

WhenQoS－SpeCificproductswillbeofftred．（QoSor  

QualityofServiceisanetworkingtermthatspecifies  

aguaranteedthroughputlevel．）Inthismodel，SeVeral  

more variablesand constraints are addedto takecare  

OfsurvivabilityrequlrementSforeachPOP．Atthis  

time，Onlyone－1inksurvivabilityisbeingconsidered．   

With the help of these decision tooIs，netWOrk  

PlannlngPerSOnnelcancreatenetworkdesignsmuch  

fasterandwithlesseffbrt．NobiasisglVentOany  

topology．Whichever design results to a minimum  

totalcost，thatisthemodelthatwillbegenerated．If  

needed，the user can add rules to take su叫ective  

Criteriainto consideration．Examples of such are  

Preftrences fbr specificlink vendors，intermediary  

nodes，and pr10ritization of Metro Manila traffic，  

amongothers・Withsomeminoradjustments，designs  
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