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Modernoperatingsystemsandadaptive applicationsoffer
an overwhelmingnumberof parametersaffecting applica-
tion latency, throughput,image resolution,audio quality,
andsoon.We aredesigninga systemto automaticallytune
resourceallocationandapplicationparametersat runtime,
with theaimof maximizinguserhappinessor goodness.

Considera3-D graphicsapplicationthatoperatesatvari-
able resolution,trading outputfidelity for processortime.
Simultaneously, a data mining applicationadaptsto net-
work andprocessorloadby migratingcomputationbetween
theclientandstoragenode.We mustallocateresourcesbe-
tweentheseapplicationsandselecttheir adaptive parame-
tersto meettheuser’soverallgoals.Sincetheuserlacksthe
time andexpertiseto translatehis preferencesinto parame-
tervalues,we would like thesystemto do this.

Existingsystemslack the right abstractionsfor applica-
tionsto exposeinformationfor automatedparametertuning.
Goodness hints are the solution to this problem.Applica-
tions usethesehints to tell the operatingsystemhow re-
sourceallocationswill affect theirgoodness(utility). E.g.,a
videoplayermighthavenogoodnessbelow someallocation
thresholdandmaximumgoodnessaboveanother. Goodness
hintsareusedby theoperatingsystemto makeresourceal-
locationdecisionsandby applicationsto tunetheiradaptive
parameters.Our contribution is a decompositionof good-
nesshints into manageableand independentpiecesanda
methodologyto automaticallygeneratethem.

Onehalf of a goodnesshint is a quality-goodness map-
ping which tells us how applicationqualitiestranslateinto
userhappiness.Qualitiesaremeasuresof performance(la-
tency, throughput)or of fidelity (resolution,accuracy). We
hopeto leverageuserstudiesfrom thehuman-computerin-
teractioncommunityto generatethesemappings.The sys-
tem will also useuserfeedbackto dynamicallytailor the
mappingsto specificusers.

A resource-quality mapping forms the other half of a
goodnesshint; our current researchfocuseson this half.
This mappingdescribesthe relationshipbetweenan appli-
cation’s resourceallocationandits qualities.To do this,we
first mapadaptiveparametersto resourceusageby monitor-
ing the application,logging its resourceusagefor various
parametervalues,and using machinelearningto find the

relationshipbetweenparametervaluesandresourceusage.
We createthis mappingoffline with controlledexperiments
to explore the parameterspace,andupdateit online based
on dynamicbehavior.

Given the resourceusageandallocationof an applica-
tion, we predictits performanceusingsimplemodels.E.g.,
aprocessor-boundcomputationrequiring1 � 106cyclesand
allocated2 � 106cycleswill havea latency of 0 � 5sec. More
complex applicationswill usemultiple resources,perhaps
concurrently. We will usemachinelearningtechniquesto
specializeourmodelsto particularapplications.

Finally, given someresourceallocation,an application
must pick adaptive parametervalues that maximize its
goodness.An optimizer searchesthe parameterspaceto
find theoptimalvalues.By embeddingtheoptimizerin the
goodnesshint, the operatingsystemis alsomadeawareof
what the applicationwill choose.The operatingsystemit-
self usesa similar optimizerto find theresourceallocation
thatwill maximizegoodnessacrossapplications.

We arebuilding a prototypeto validatetheseconcepts.
Currently, the prototypesupportstwo resources:processor
andnetwork. To mapadaptiveparametersto resourceusage
weuselinearleastsquaresregression.To searchthroughthe
spaceof applicationparametersand resourceallocations,
weuseastochasticversionof Powell’sconjugatedirection-
setmethod.We have two very differentapplications:a 3-D
graphicsradiosityapplication[Narayanan,et al., WMCSA
2000],andanAbacusdataminingapplication[Amiri, etal.,
USENIX 2000].

Our initial resultsare encouraging.Our systemgener-
atesaccurateresource-qualitymappingsfor both applica-
tions.(Thequality-goodnesshalf wasconstructedby hand.)
In simulation,ourresourceallocatoris alwaysableto maxi-
mizeoverallgoodness,which is aweightedsumof applica-
tion goodnesses.However, theoverheadof thesearchalgo-
rithm is prohibitive,andweareinvestigatingalternatives.

Thiswork raisesseveralresearchquestions:How canwe
talk aboutresourceusageandallocationin a platforminde-
pendentway?What is the bestway to combineindividual
applicationgoodnessesinto userhappiness?What kind of
onlinefeedbackcanweexpectfrom atypicaluser, andhow
canweuseit to dynamicallyrefinegoodnesshints?


