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“MpoPAedn ¢ andédoong NoSQL cuotnUATWY LE BAON CUCTNUATIKEG LETPNOELS”

NEPINAHWH

H Suvatotnta akplBouc mpoBAedng Tou TUTIOU Kal TNG MOCOTNTAC TWV AmapaAiTtnTWV
mopwv yla va dtatnpnBel éva emBupnto eninmedo anddoong anoteAel oNUOAVTIKO 0TOX0
kKaBe ovotiuato¢ Olaxeiplong umnpecwyv AoylopilkoU. H xprion oOuOTNUATIKWVY
HETPAOEWV PE 0TOXO TN dnuoupyia povieAwv npoBAedng tng anddoong AoyLopULIKoU XL
HeAeTnOel epeuvnTikA oto TOPEABOV, WOTOCO TETOLA HOVTEAA yla £PapUOYEC TOU
xpnotpomnotoUv NoSQL Baoelg Sedopévwy Sev €xouv HeAeTNBOel apkeTd w¢ onuepa. OL
TeEXVIKEC TIPOPAePnc amddoaong mou Bacilovtal o€ PETPHOELG CUXVA TiEpLlopilovTal oo To
OTEVO €UPOC XOPAKINPELOTIKWY OSlaBEoLuou UAKOU OTIG WOLWTIKEG UTIOOOUEC KABE
opyaviopoU. M gukatpia yla va BeAtiwBel aut n katdotaon, €ivat n e€amiwon
VEWYPAPIKA KATAVEUNUEVWY KOl UTNPECLOOTPEPWY  UTOSOHWY  €pEuvac  Kal
eknaidevong HeyAANC KALLOKOC, OL OTIOLEG IPOODEPOUV OTNV EPEVVNTLKA KOWVOTNTA HLa
TIOWKIAlOL €TEPOYEVOUC UAWKOU ouotnuatwv. H mopolvoo SUTAwUOTIK gpyaocia
napouotalet pla pebodoloyia Baolopévn o HeETPAOELS yLa TNV TPOBAedn tng anddoong
tou Yahoo Cloud Serving Benchmark (YCSB) mavw amnd NoSQL cuoctApata, 0 TETOLEG



urmodopég. Aaupavoupe umopn TPELG TEXVIKEG regression: Multivariate adaptive
regression splines (MARS), support vector regression (SVR), kat artificial neural network
(ANN) regression. Me Baon tnv avaAluon MEPAUATIKWY OTTOTEAECUATWY KOTOANYOULE
OTO CUUMEPOOUO TIWGE KOLL OL TPELG TEXVIKEG ETLTUYXAVOUV TIPOPAedNn anddoong pe péco
0po akpifelag mavw amd 90%, pe tnv tEXVIKR MARS va €mITUyXAVEL TO KOAUTEPQ
QIMOTEAECHATA. ITN CUVEXELQ EMEKTEIVOUE TA ATIOTEAECUATA MG eoTialovtag oto MARS
o€ €va €LKOVIKO TepLBAMAov vEdoug, pedetwvtag duo NoSQL Baocelg Sedopévwy, tnv
MongoDB kat tnv RethinkDB. Mapd ti¢ Stadopéc petafl tTwv SUO CUOTNUATWY,
emBeBawwvoupe mwg to MARS emtuyxdvel mpoBAedn anddoong PE LKAVOTIOLNTIKN
okpiBela katL ota Suo cuoTuaTa, UE LECO OPO 95% OTLG MEPLUTTWOELG TTOU UEAETAOALE.
Me Bdon autd ta amoteAéopata n mapoloo SUTAWHATIKY gpyacio KatadelkvUEL Tn
BeTIKn TpoomTIK autn¢ tne pebodoloyiag oe epapuoyEG TOU XpNOLUOTIOOUV BACELS
6edopévwy Tumou NoSQL.
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“A measurement based approach to performance prediction in NoSQL systems

ABSTRACT

The ability to accurately predict the amount and type of resources needed to sustain a
desired level of service is an important enabler of goal-oriented application performance
management. While the use of systematic measurements for building performance



prediction models is a well studied topic, little attention has been paid so far on the
application space of data-intensive systems using NoSQL databases. In this thesis we
introduce and evaluate a measurement-based approach to performance prediction of
data-intensive applications over NoSQL systems. Measurement-based performance
prediction approaches are often limited by a relatively narrow range of hardware
characteristics available within each organization's private infrastructure. An opportunity
to change this fact is the emergence of federated, large-scale, service-oriented research
infrastructures, featuring a variety of heterogeneous hardware. This thesis demonstrates
accurate measurement-based prediction of Yahoo Cloud Serving Benchmark (YCSB)
performance over NoSQL systems in such infrastructures. We consider three regression
techniques: Multivariate adaptive regression splines (MARS), support vector regression
(SVR), and artificial neural network (ANN) regression. We find that all three techniques
achieve performance prediction with average accuracy of over 90%, with MARS vyielding
the best results. We extend our results focusing on MARS and a virtualized private cloud
environment with two NoSQL data stores, MongoDB and RethinkDB. Despite their
differences, we find that MARS achieves accurate performance prediction on both data
stores with an average accuracy of 95% across cases considered. This result points to the
potential of applying our methodology to a broader set of NoSQL systems and
deployment environments.



