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“ Tera Cache: AntoteAeopatikn anodrkevon evélapeowv dedopévwv oto SPARK oe
OUOKEUEG ypriyopng anoBnkevong ”

NepiAnyn

OL edapuoyEC Mou €KTEAOUV aAyoplOUOUG UNXOVIKAG HaBnong amoteAolvial omo
HEYAAOC TANBOC EemMaVOANTITIKWY UTIOAOYlopwV  emnefepyaciag Sedopévwv mou
EKTEAOUVTAL HUEXPL VA LKAVOTIOL)OOUV MLt ouvOnikn oUykAonG. MNa va eKteAel toug
UTTOAOYLOHOUG LNXOVLKAG LABNONG o€ UIKPO XpOvo ektéAeon cupBadilovtag mapdAAnAa
HE TNV €KBETIKA avénon tou peyEBoug Twy dedopévwy kKabwg Kal tnv apyn avénon tng
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KALLOKOGLOTNTNTOG TNG LVAUNG Tuxalag mpooméAaong (DRAM), to Spark xpnotpomotet
YPNYOPEG OUOKEUEG AMOBNKELONG YlA TNV TPOCWPLVH OMoBKEUON TWV EVOLAUECWV
QMOTEAECUATWY EKTOG TNG UVANG. QOTO0O0, N MPOowWPLVA AMoBAKEVU G EKTOC TNG UVAUNG
QmMALTEL TN OELpLlOTOoinoN Kal TNV amnocelplonoinon (serdes) twv dedouévwy, to omoio
TMPOCOETEL OoNUOVTIKN €MPBAPUVON OTO XPOVO €KTEAEONG €l8IKA 000 QUEAVETAL TO
OUVOALKO LEyeBOG Twy Sebopévwy enefepyaaiag.

Autn n SatplBn mpoteivel To unxaviopo TeraCache, pla eméKTaon TNG MPOCWPLVAG
HUVAUNG amoBrkeuong evilapuecwyv deS0UEVWVY TOU cuoTAPOTOC avaAluong Sdedopévwy
Spark mou amodelyel TNV avaykn yla oslplonoinon/amnocsplonoinon dtatnpwvtog OAa
ta anoBnkevpéva dedopéva oto ocwpd (heap) aAAd €kTOG UVAMNG, XPNOLLOTIOLWVTAG
xaptoypadnuévn pvipn elcodou/e€6dou (mmio). Na va emtevyxbet autd, n TeraCache
ETEKTEIVEL TO OWPO TNG JAVA £lKOVIKN G unxavns (JVM) pe évav Slaxelpl{OEVO CwpPO TToU
Bploketal oe pla ypnyopn xoptoypadnuévn otn HVAUN CUOKEUNR amoBnkeuong Kot
XPNOLUOTIOLELTOL QATOKAELOTIKA Yyl TNV amoBrnkeuon eVOLAUECWY OTMOTEAECUATWV.
MPOKATAPKTIKA amoteAéopata delxvouv OTL N MPwTOTUTn uAomoinon tng TeraCache
UTOPEL VA ETUTOXVUVEL TA EPAPUOYEG UNXAVLKAG LABNoNg Tou anobnkevouv evélapeca
amoteAEopaTa £WC Kot 37% o oUYKPLON HE TIC udLoTAPEVES HeBOSouC amobrkeuonc.
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“TeraCache: Efficient Spark Caching Over Fast Storage Devices”

Abstract

Many analytics computations are dominated by iterative processing stages, executed
until a convergence condition is met. To accelerate such workloads while keeping up with
the exponential growth of data and the slow scaling of DRAM
capacity, Spark employs off-heap caching of intermediate results. However, off-heap
caching requires serialization and deserialization (serdes) of data, that add significant
overhead especially with growing datasets.

This thesis proposes TeraCache, an extension of the Spark data cache that avoids the
need of serdes by keeping all cached data on-heap but off-memory, using memory-
mapped |/O (mmio). To achieve this, TeraCache extends the original JVM heap with a
managed heap that resides on a memory-mapped fast storage device and is exclusively
used for cached data. Preliminary results show that the TeraCache prototype can speed
up Machine Learning (ML) workloads that cache intermediate results by up to 37%
compared to the state-of-the-art serdes approach.



