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ABSTRACT

Thisarticleexploresamethodtosolvethesecurityproblemssuchaslimitedsingle-serverprocessing
powerandsinglepointoffailure,andsoon,anewlydesignedanddevelopedMessage-Oriented
Middleware that supports clustering features.By improving the traditional reverseproxy cluster
system,Message-OrientedMiddlewarehasbeenmademore applicable tomessage transmission
services.Amethodofdynamicloadbalancingandloadtransferwasbasedonavarietyoffactors
thatwasalsodesignedaccordingtothecharacteristicsofamessageservicesystem.Themethodcan
solveproblemslikesysteminstabilityandperformancebottle-neckinMessage-OrientedMiddleware
effectivelyandcanincreasethethroughputofthesystemobviously.
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1. INTRODUCTION

Message-Oriented Middleware (MOM) can effectively resolve problems existed in the data
transmissionbetweennetworkserversandclients,suchaslowsystemeffectivenessandunreliability
of transmission caused by different hardware platform, different network environment, mutual
operationsamongdifferenttypesofdatabases,andcoexistofmulti-applicationmode(Xiao&Wang,
2016;Wu,2013).Withtherapidgrowthofmessageservice,messageservicesystemwithsingle
servercanhardlysolveproblemsbroughtbythesharpincreaseofclientnumberandtheincreasing
complicatedbusiness.Theclusterslinkupmultipleserversthatworktogetherandprovidesingle
mirrortotheoutside,whichincreasedthenumberofserverstransparentlyandachievedtosolvethe
problemsthatsingleserverunabletosolve.Theseproblemsusuallywerebythesharpincreaseof
clientnumber,suchastheserverunabletorespondtotheusers’requests.While,clustermakesfull
useofeveryeffectiveservicenodeandletalltheactivenodeshandletheoveralltaskjointly,sothat
inmanyrespectstheycanbeviewedasasinglesystem.Thesenodesoftheclusterusuallyconnected
toeachotherthroughfastlocalareanetworksandeachnoderunningitsowninstanceofanoperating
system(Yang,Li,Qiu&Huang,2010).Comparedtosingleserversystem,clustercansignificantly
improvethethroughputandparallelprocessingperformanceofthesystem.

The characteristics of the message and message service distinguished the cluster based on
Message-Orientedmiddlewareandthetraditionalcluster.Inthetraditionalmode, theserver-side
bearsaheavyburdenofprocessingalagermountoflogicalbusiness,i.e.,theclientsurgetheserver
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toprocesscertainlogicalbusinessthatclientscan’thandlewith,andthengettheprocessresultfrom
theserver.Generally,theserverneedspendacertainamountoftimehandlewiththeclients’request,
andinsometimes,ittakesalongtimetoprocessthelogicalbusiness.

While,Message-OrientedMiddleware-basedclusterspossesswithdistinctivefeaturescompared
totraditionalclusters.Firstly,withoutheavybusinessprocessingwork,theserveronlyhandleswith
thestorageandretransmissionofthemessageorcreationanddeletionofthequeuesandsubjects.
Secondly,theserversprocessmanybutsimpletasks.Comparedtotheclustersystemswhichpossess
servers that can handle with complicated business, message clusters spend most of the time on
networktransmissionandIOaccess.Whilefortheformer,thetimespentonthestorageoftheshared
databaseandnetworktransmissioncanbenegligibleinregardtothetimespendontheprocessing
ofthebusiness(Zhao,Yin,Luo&Zhong,2011).

Theremainderofthispaperisorganizedasfollows:Section2introducestheintegralstructureof
highreliabilityMessage-Orientedmiddlewarestrategywedesigned.Section3goesintoparticularsof
thehighreliabilityclusterstrategyforMessage-Orientedmiddlewarerespectively,i.e.,load-balancing,
datasynchronizationandfaulthandling,andaseriesofexperimentresultsthatcomefromdifferent
strategiesareshowedinordertoenhancethestrategyweproposed.Finally,Section4concludeswith
asummaryofthenewstrategyandsuggestsfuturework.

2. INTeGRAL STRUCTURe OF HIGH ReLIABILITy MOM STRATeGy

Inordertoguaranteethehighreliabilityofthemessagetransmission,wedesignedthemessagecluster
systemwithfour-layerstructure(Figure1).Thefourlayersareclientagent,loadbalancer,serverand
raid.Thefunctionsofthefourcomponentsareasfollows:

Client Agent:Theclientagentisresponsibleforthetransparentlytransmissionbetweendifferent
applicationlayers,communicationbetweenserverandclientandloadbalancer,andmaintaining
theconnectionbetweentheclientandserver(Li,Du,&Zhu,2016).

Load Balancer: The load balancer is used for recording the location of thequeue and subject,
supportingtheclientstoestablishconnectiontothespecificserver,maintainingtheconnection
fromtheclientsandchoosingtheserverswithlighterloadwhennewqueueorsubjectcreated
(Alakeel,2010,pp.153-160).

Server:Everyserverisresponsibleforthebusinessconductionandmaintainingthemessageindex
tableofoneorseveralspecificqueueandsubject.

Raid:Theraidisusedforstoringbusinessdata,queuesandsubjectmessage.

WithintheMessage-Orientedmiddlewarecluster,thehighreliabilityisimplementedthrough
load-balancing,datasynchronizationandfaulthandling.

3. STRATeGy AND ReSULTS ANALySIS

Loadbalancing,datasynchronizationandfaulthandlingarethethreemostimportantfactorsthat
couldbeusedfordescribingtheperformanceofaclusterstrategy.Theprosandconsofacluster
strategycanbedirectlyreflectedfromtheperformanceofthethreefactors.Thus,improvingthe
algorithmand increasing theefficiencyof the threefactorscanenhance theperformanceof this
clusterstrategyinacertaindegree.

Inthefollowingtext,weproposedanewstrategy,i.e.,improvingthealgorithmandincreasing
theefficiencyofthethreefactorsrespectively,andsettingtheexperimentresultsagainstthoseof
differentstrategies,wewillseeaclearimprovement.
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