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“ AvaAuon loxuog kot Altodoong Zuotnudatwv Antodnkevong Zeuyaplwv KAewdlou-
TG o€ Alakoplotég Baolopévoug oe ARM Kkat x86 ”

NEPINAHWH

O ouvexwg avéavopevog pubuog mapaywyns dedouevwy, KabBLotd tnv oAokARpwon Tng
enegepyaciag Toug 0Ao Kat 1o SUOKOAN AOYWw TWV TEPLOPLOUWYV OE LOYU KoL EVEPYELA OTA
kévipa Sedopévwy. Ta cvothuata Eumnnpetnong dedopévwy Kat WLwe Ta cuoThuata
HOVIUNG amoBnkeuong (euyaplwv KAELSLOU-TLUAG QAMOTEAOUV ONUAVILKO HEPOC TNG
enefepyaoiag dedopévwy ota poviEpva KEvTpa dedopévwy, Tapéxovtacg npocpaocn os
6ebopéva yla epapuoyEC Kal umnpeoiec. Ta cuotiuata amoBrikeuonc leuyaplwv
KAELOLOU-TIUNAG auEAavouv Tov $OPTO TOU EMEEEPYAOTH) KOL TWV CUCKEUWV atoBrKeuong
AOYW TNG OUVEXOUG TOUG OVAYKNG yla avadlopyavwon Twv SeSopévwy.

Y€ QUTH TN HETATTUXLOKN €pyaoia, eéetaloupe TNV amodotikotnta SUO CUCTNUATWY
amoBrikevong levyaplwv KAELOLOU-TIUAG O TEOOEPLS SLAdOPETIKEG YEVIEG OLAKOULOTWY
HE SLOPOPETIKEG QPXLTEKTOVIKEG emeepyaotwy. Xpnotuomolole tnv RocksDB, éva
cuotnua anobrikeuvong {evyapLwv KAELSLOU-TLUNAG TIOU XPNOLUOTIOLELTOL EUPEWG, TL.X. OTNV



Facebook, kat to Kreon, éva gpeuvnTtikd clotnua amobnkeuvong leuyaplwv KAELWSLOU-
TLUAG TIOU €XEL OXESLOOTEL YL VO LELWVEL TOV POPTO TOU eMe€epyaoTr).

Méoa amo tn HeAETN pog, afloAoyoUE Tn cuUnePLdOopd TwV U0 CUCTNUATWY KoL TNV
emiBapuvon TOU TPOKAAOUV OTOV EMEEEPYAOTH) KOl OTI( CUOKEUEC amoBnkeuong.
E€etaloupe €va pikpodiakouoty ARM kal Tpel SLaPOoPETIKEG YEVIEG SLAKOULOTWY X86.
Ta anoteAéopata tng afloAoynong pag, deiyvouv otL oL pikpodlakoplotég €xouv 0.68-
3.6x KaAutepn amodoon loxUoG HeE ouykpiowo xpovo kabuotépnong kat 1.1-2.7x
XOUNAOTEPO KOOTOG O evépyela. QOTOCO, TO CUVOALKO KOOTOG TWV UIKPOSLAKOULOTWY
elval KaAUTEPO, LOVO OTAV N TN AyOPAG TOUG Elval CNUAVTLKA, TL.X 3 GOpEC, XapnAOTEPN
TWV TUTILKWV SLOKOULOTWV.
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“Power and Performance Analysis of Key-Value Stores on ARM and x86 Based Servers”

ABSTRACT

With the current rate of data growth, processing needs are becoming difficult to fulfill
due to CPU power and energy limitations. Data serving systems and especially persistent
key-value stores have become a substantial part of data pro- cessing stacks in the data
center, providing access to massive amounts of data for applications and services. Key-
value stores exhibit high CPU and I/O overheads because of their constant need to
reorganize data on the devices.

In this master thesis, we examine the efficiency of two key-value stores on four servers of
different generations and with different CPU architectures. We use RocksDB, a key-value



that is deployed widely, e.g. in Facebook, and Kreon, a research key-value store that has
been designed to reduce CPU overhead.

We evaluate their behavior and overheads on an ARM-based microserver and three
different generations of x86 servers. Our findings show that microservers have better
power efficiency in the range of 0.68-3.6x with a comparable tail latency and they incur
1.1-2.7x lower energy cost. However, microservers to be more cost- effective they need
to have a purchase price several times lower, and typically around or more than 3x, than
higher end servers.



