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NEPINAHWH

Ta teAeutaia Xpovia, CUVEXWG QUEAVETAL O APLOUOC TwWV TEXVIKWV OXeSlAONG CUCTNUATWY
anoBrkevong (euyaplwv KAELSLOU-TIUAC, KAOE pia amo TI¢ omoieg oToxevouv otn BeAtiotomnoinon
TWV CUCTNUATWVY Ylo. SladopeTikeEC amaltnoelc. EmumtAéov, pe tnv e€€AEn tnv texvoloyiag
amoBnKeuoNg 0 XWPOG OXESLAONG TWV CUCTNUATWY QUTWV EXEL YIVEL aKOUN TtLo TtepimAokog. Ot
VEOTEPEG TEXVIKEG OTOXEUOUV OFE YPrYOPEG CUOKEVECG amoBbnkeuong, omwc SSDs kat NVM. Ta
TMEPLOOOTEPA OO AUTA TA CUCTHLATO OTOXEVOUV OTN HELWON TNE EVioXuong KaTtd tn SLApKeLa TNG
avadlopyavwong Twv 6e80UEVWY EKUETOAAEUOLEVO T XOPOKTNPLOTIKA TWV CUCKEUWY. OpWG,
MEXPL ONUEPO TO HEYOAUTEPO KOUUATL TNG OVAAUONG TWV TEXVIKWV oxedloong cuotnuatwy
anoBnkevong euyoplwV KAEWSLOU-TIUAG ELVAL TTIELPAPOTIKO KoL TIEPLOPLOUEVO OE CUYKEKPLUEVEC
TEXVIKEG. AUTO SuokoAeUel TNV oUYKPLON METAEU OLOPOPETIKWY TEXVIKWY, TNV €UPECH TWV
BéATioTwy Slapopdwoswy Kat Ty kabBodnynon LEANOVTIKWY TeEXVIKWV oxedlaong.



Y€ QUTH TN UETOTUXLOKNA gpyacia, elodyoupe tnv avaluon Variable Amplification—-Throughput
(VAT) yLo Tov UTtoAOYLOWO TNG EVIOXUONG OTO KOUUATL TNG ELOOYWYNC KOL TNV ENMTWON TG 0TV
amnodoon Twv ocuotnuatwv amobrkeuong leuyoaplwyv KAELWSLOU-TIUAG. XPNOLUOTOLOUUE TNV
avaAuon VAT yla va ekdppdoou e TV cupnepldopd dtadopwv umapxovItwy TEXVIKWY oXedlaong
KoL vo epeuviiooupe Sladopeg TIC omoleg Sev elvatl Suvatov 1 eUKOAO va LETPOOUUE
TMELPOATIKA. H avdAuon VAT Seixvel mwg PE TNV €L0AYWYH TUXOLOTNTOC OTIC ELCAYWYEC, TO
cuothuata amnobrnkeuong leuyoplwv KAELSLOU-TIUAG MIOPOUV Va HELWOOUV TNV evioyuon
TEPLOOOTEPO amtod 10X YL YPrYOPECG CUOKEUEG. TEXVIKEG, OTIWG O SLAXWPLOUOC KAELSLOU-TIUAG Kall
N CUUTLEON KATA OTPWHATA, LELWVOUV TNV evioxuon 10x kal 5x, avtiotolya. EmutAgéov, n avaiuon
VAT npoPAénel nwg ol BeATlwoelg tng texvoloyiag cuokeuwv mpog tnv NVM texvoloyia,
MELWVOUV TO O0DEAOG TWV TEXVIKWY SLaxwpLopoU KAELSLOU-TIUAG OAAQ KoL TNG CUMTEONG KATA
oTpWUATA.
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“VAT: Asymptotic Cost Analysis for Multi-Level Key-Value Stores”

ABSTRACT

Over the past years, there has been an increasing number of key-value (KV) store designs, each
optimizing for a different set of requirements. Furthermore, with the advancements of storage
technology the design space of KV stores has become even more complex. More recent KV-store
designs target fast storage devices, such as SSDs and NVM. Most of these designs aim to reduce
amplification during data re-organization by taking advantage of device characteristics. However,
until today most analysis of KV-store designs is experimental and limited to specific design points.
This makes it difficult to compare tradeoffs across different designs, find optimal configurations
and guide future KV-store design.



In this MSc thesis, we introduce the Variable Amplification—Throughput analysis (VAT) to calculate
insert-path amplification and its impact on multi-level KV-store performance. We use VAT to
express the behavior of several existing design points and to explore tradeoffs that are not
possible or easy to measure experimentally. VAT indicates that by inserting randomness in the
insert-path, KV stores can reduce amplification by more than 10x for fast storage devices.
Techniques, such as key-value separation and tiering compaction, reduce amplification by 10x and
5x, respectively. Additionally, VAT predicts that the advancements in device technology towards
NVM, reduces the benefits from both using key-value separation and tiering.



