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1995-96AT&T Asia-Facific Scholarshigoneof 36 studentdrom 12 Asia-Pacific countries)
1989-95National TalentSearchScholarshigoneof 750 studentationwide)

RESEARCH

Operating SystemSupport for Mobile Interacti ve Applications

Thesisreseach, Carnagie Mellon University, Fall 1999- Present.

Mobile interactive applicationssuchasaugmentedeality renderingand speechrecognitionmust provide
boundednteractve responsdimesfor a gooduserexperience andlimit their enegy consumptiorto pro-
long batterylifetimes. To do this, they mustdynamicallyadaptresourcedemando resourcesupply which
variescontinuallydueto to changesn load, processofrequeng, wirelessconnectity, sener availability,

and batterychage levels. Previous researchhasshavn that applicationadaptationcan reducethe band-
width and enegy usageof dataaccess.In my thesisresearch] introducemulti-fidelity computation a
generamodelfor adaptatiorthatcoversawide rangeof adaptve behaiors. | alsopresenaresourcanodel
thatcanuniformly represensystenresources— CPU, network, memory disk, file cachestate,andremote
senerresources— in termsof supplyanddemand.



| have designedan API andbuilt systemsupportfor multi-fidelity computationin Linux. The multi-fidelity
API is small and designedto minimize the modificationrequiredto port legag/ code. The systemsup-
portprovidesanovel service:automatidearningandpredictionof applicationresourcalemand.This shifts
muchof theburdenof adaptatiorfrom theapplicationprogrammeto thesystem:theprogrammedescribes
theapplicationat a high level, anddoesnot needto know the exactrelationshipbetweerapplicationbeha-
ior, resourcedemand,and performance.The API and systemsupporthave beentestedwith a numberof
interactve applicationsjncluding 3-D rendering speechrecognition,web browsing, andlanguagdransla-
tion. In my thesisresearch showv thatapplicationsareableto satisfylateny constraintghroughadaptation.
E.g., we reducethe meanresponsdime for a virtual walkthroughapplicationby 3x, andthe varianceby
42x. Otherresearchersave usedthesameinfrastructurecanto achieve users’batterylifetime goalsthrough
adaptation.

Wir elessnetwork emulation for mobile users

Graduatereseach assistantCarnagie Mellon University, Fall 1998- Fall 1999.
Studyingandinterpretingthebehaior of amobile computingsystenunderconditionsof motionis difficult.
We implementeda wirelessobstaclecourseto facilitate suchevaluations. The infrastructureconsistsof a
physicallycompact limited-accessegion over which the quality of wirelessnetwork performancecanbe
controlled. As atestsystemmovesthroughthe obstaclecourse,it perceveswirelessnetwork quality that
variesspatiallyaccordingo apatternsetup by the experimenter Our prototypeimplementatiorusesActive
Badgesto sensethe locationof the mobile computer;a network tracemodulationlayer thenemulateshe
wirelessnetwork characteristicgor thatlocation.

Migration planning in self-configuring storagesystems

Summeintern, HP LabsPalo Alto, Summer1998.

As partof the StorageSystemgroup,| implementeda migrationplannerfor Forum. Forumautomatically
computesa configurationfor a large-scalestoragesystembasedon workload propertiesand performance
requirements.lt mustperiodicallyrecomputehe configurationto track workload or systemchangesthe

migrationplannerthengeneratea planto move dataobjectsefficiently to the new configuration.

Application-aware adaptation in Odyssey

Graduatereseach assistantCarneagie Mellon University, Fall 1995-Fall 1998.
Odyss# is a systemsupportlayer for adaptingdatafidelity to network bandwidthavailability. As partof
the Odyssg group,l implementedrarioussystemcomponentendanadaptve video player

PUBLICATIONS

Refereedconferences/verkshops

e JasonFlinn, Dushyanth Narayanan, and M. Satyanarayanan.Self-TunedRemoteExecutionfor
Penasive Computing”. Proc. 8th Workshopon Hot Topicsin Opeating SystemgHotOS-VIIl), May
2001,SchlossElmau,Germary.

e David PetrouandDushyanth Narayanan. “Positionsummary:Hinting for goodnesssale”. Proc.
8thWorkshoponHot Topicsin Opeiating SystemgHotOS-VIII), May 2001,SchlosElmau,Germary.
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e Dushyanth Narayanan, JasonFlinn, and M. Satyanarayanan.‘Using History to Improve Mobile
Application Adaptation”. Proc. 3rd IEEE Workshopon Mobile ComputingSystemand Applications
(WMCSA2000) Dec2000,SanDiego, CA.

¢ BrianD. Noble, M. Satyanarayanamushyanth Narayanan, J. Eric Tilton, JasorFlinn, andKevin
R. Walker. “Agile Application-Avare Adaptationfor Mobility”. Proc. 16th ACM Symposiunon
Opemating Principles(SOSP97), Oct 1997,Saint-Malo,France.

Journal Articles

e M. SatyanarayanaamndDushyanth Narayanan. “Multi-Fidelity AlgorithmsFor Interactve Mobile
Applications”. WirelessNetworks Vol. 7, pp. 601-607,2001,Kluwer AcademicPublishers.(Also
in Proc. 3rd InternationalWbrkshopon Discrete Algorithmsand Methodsin Mobile Computingand
Communication$DIAL-M '99), Aug 1999, Seattle WA.

Patents

e ElizabethLynn Borowsky, RichardAndren Golding,andDushyanth Narayanan. “ComputerData
StorageSystemwith Migration PlanGenerator”.US Patent#63816192002.

e ElizabethLynn Borowsky, RichardAndren Golding,andDushyanth Narayanan. “ComputerData
StorageSystemwith ParallelizationMigration PlanGenerator”.US Patentapplication Aug 1999.

TEACHING

e ProjectMentor, Carngjie Mellon University Fall 2000andFall 2001,Mobile Computing(graduate).
Guidedthreesemesteftongresearctprojects:CPUmonitoring/predictia, servicediscorery, and3-D
renderingthroughremoteexecution.

e TeachingAssistantCarngjie Mellon University Spring1998,15-412: Opemating Systemsgsenior).
e TeachingAssistantCarngie Mellon University, Fall 199615-451: Algorithms(senior).

e TeachingAssistant)IT-Madras Fall 1995Introductionto ComputerSciencgfreshman).

PROFESSIONAL AND COMMUNITY SERVICE

¢ Reviewedsubmissionso MobiCom,SOSRPFAST andseveral IEEE publications.
¢ StudentCoordinatorfor Fall 2000ImmigrationCoursefor nev ComputerSciencegraduatestudents.
e Programcommitteememberfor the 1999CMU Symposiunmon ComputerSystemgSOCS-2).

¢ Memberof Dec/5— a Schoolof ComputerSciencegraduatestudentsocialorganization(1996-97).
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