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Traditionally, job schedulershave been designedto assign jobs to

physicalmachines. Recentadvancesin virtual machinetechnologyhave

madeexecutionof mostapplicationson virtual machinesa considerable

option. Virtual machinetechnologieshaveseveraladvantagesthat may

help with running jobs remotely,but they introducechallenges. In this

work, we experimentwith an algorithm for schedulingjobs on virtual

machines. A simulation environmentto test this IBM technologywas

implemented. The results thus far indicate that this methodologycan

improveresourceutilizationandjob turn-aroundtime.

Abstract

Thereareseveralbenefitsto begainedby usingvirtual machines(VMs):

ÅReliablepartitioningof resourcesin asystem(e.g. to differentjobs).

ÅNovelschedulingmethodsarepossible(e.g. [1])

ÅBuilt-in checkpoint/restart/migrationcapability

ÅEasedeploymentof softwareon remotesystems

On theotherhand,it is necessaryto

ÅMinimize Contention

ÅAddressresourcecompetitionissue

ÅGive different jobs different priorities so that certainjobs do not cause

delaysto oneor moreotherjobs

ÅMitigateVM overhead(althoughits not really toohigh [2])

Problem: Pickingthebestresourcecontainer(e.g. VM) to run a job. The

examplebelow showshow allocatinga new job (D) can affect the run

timeof existingjobs(A-C), sincetheir availablesharewill bedecreased.

Solution: Send jobs to VMs basedon their ñpotentialfree capacity,ò

which takesinto accounthow muchphysicalcapacityis availablein the

underlyingphysicalmachine(andboundby theVMôsconstraints).

Benefits and Problems

 

ÅEvent-basedsimulation environmentfor schedulingjobs on

VMs wascreatedusingMATLAB .

ÅGridô5000 workload archive trace file, containing job data

spanningapproximately1.5 years,was usedto test simulator

andalgorithms

ÅVirtual datacenterof 30-90 physicalmachines,with 4 VMs

permachine,wasused.

3 nodeselectionalgorithms wereimplemented.

ÅPotential free capacity (PFC) ïSelect the node(s)with the

highestñpotentialfreecapacityò

ÅPM then VM (PMVM) ïSelectthe physicalmachinewith the

highestfreecapacity,thenselecttheVM with highestweight

ÅBaseline/FixedVM ïProvidea static,equalshareto all VMs

Threeperformancemetrics:

ÅAverage utilization ïThe overall CPU utilization of the data

center

ÅAverage queue time ïThe averageamountof time that a job

spendswaiting in thequeue

ÅAverageexpansionfactor (xfactor)ï

Implementation and Evaluation

ÅOur algorithm schedulesjobs on resource containers

usinganIBM-developed,non-trivial placementalgorithm

ÅCurrent results show promise for improving system

utilizationandjob turn-aroundtime
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ÅTestwith othertracedata.

ÅAdd supportfor multicorescheduling.

Future Work

Results

Development of a Simulator for Scheduling on Virtual Machines
Student: Javier Delgado, PhD student, Florida International University (FIU)

FIU Advisors: S. Masoud Sadjadi, PhD, FIU and Dr. Malek Adjouadi, PhD, FIU.

PIRE Local Industry Partner Advisor: Liana Fong, IBM T.J. Watson Research Lab

PIRE International Partner Advisor: Vijay Mann, IBM India Research Lab

ÅThis was my first time implementing technology

devisedby IBM R&D

ÅLearned about the competitiveness and deadline-

driven nature of working on a project in an industry

researchlab

Personal Impact
ÅIndia is the most interesting placeI havevisited

ÅExperiencing the problems of a developing country

first hand really put things into perspective

ÅIt is also my first experience at an international

industry researchlab and allowed me to compare that

lifestyle to that of the NewYork researchlab
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