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Abstract

Designing clusters of PCs for distributed
databasesprocessingOLAP (On Line Ana-
lytical Processing)workloadsin parallel with
good scalability remains a particular chal-
lenge as we are lacking a deepunderstand-
ing of thearchitectural issuesaroundresource
usage by standard DBMSson distributedplat-
forms.
To addressthis problem,we presenta novel
performancemonitoring framework for filter-
ing and abstracting samplesof performance
data from low level counters into a high level
performancepicture. Our framework is used
sideby sidewith theDBMSanddelivers many
interestinginsightsaboutthe mostcritical re-
sourcein thedifferentqueriesandsystemscon-
figuration. Asrequiredfor a larger distributed
hardware/software system,our solution com-
prisessoftwareinstrumentationat theOSlevel,
tools for gatheringperformancerelevantdata
andananalyticalmodelfor performanceeval-
uation and performanceprediction to future
platforms.
We demonstrate the viability of our approach
with the in-depthanalysisof distributedTPC-
D, a standard OLAP benchmark running on
clusters of commodityPCs.Basedon thedata

provided by our framework, we isolate and
resolvea few crucial performanceissuesof
OLAP workloadson clusters. For different
queries,we give a workloadcharacterization
in termsof resource usage, quantify the opti-
mal scalability and investigatethe impact of
the networkingspeedon the overall applica-
tion performance. We showthat the disk per-
formanceand CPU speedremainsthe most
critical resource bottleneck for mostqueries.
Querieswith a lot of inter-nodecommunica-
tion arelimitedbythecommunicationsoftware
inefficiencywithin the DBMS and not by the
raw networkingspeeds.A systematicperfor-
manceevaluationconstitutesa solid basisfor
architectural decisionsand systemoptimiza-
tion in clusters of PCs that are dedicatedto
largeparallel databasesystems.
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