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“ Katakeppatiopog dedopuévwv RDF e OKOTIO TNV AMOTEAECHOTLKN AMAvVTINoN
ENEPWTAOEWV EKUETAAAEVOEVOL TNV TOTUKOTNTA TWV SE50UEVWV”

NEPINAHWH

H &8loykwon tou maykoouwou lotou kat n adBovia twv Slacuvdedepévwv
6ebopévwy, amaltolV TNV AVATTUEN AMOTEAECUATIKWY HEBOSWV yla TNV dlaxeiplon Kat
™V anoBnkeuor Toug, Kabwc Kal tTnv avalntnon os autd. To Apache Spark sivat pio ano
TIC TILO €VEPYEC Kal SNUOPIAAG TTAATHOPHEG peYaAwv Sedopévwy, Kal TIAEoV OAO Kal
TIEPLOCOTEPA.  CUCTHMOTOL TO  XPNOLUOTIOWOUV  yla  OTMOTEAECUATIK — omAvtnon
EMEPWTAOCEWV O€ KOTAVEUNUEVA SeSopéva. MExpL Twpa, oL TIEPLOCOTEPES SOUAELEC TTOU
Baoilovtal oto Spark pe okomd tnv amavinon enepwtnoewv oe RDF &edopéva,
XPNOLLOTIOLOUV ATAEG TEXVIKEG OPL{OVTLOU I} KAOETOU KATAKEPUATIOUOU. AUTEC OL TEXVIKEG
ouvnBw¢ odnyolv oe yaunAn amodocn O0cov 0adopd TOV XPOVO EKTEAEONG TWV
EMEPWTAOEWY, KaBwg &ev katadépvouv va avayvwpiloouv TNV TOMKOTNTA TWV
6e60UEVWV KL CUVETIWG VA OUASOTIO)coUV CUVOAQ QLUTWY TIOU GUVHBWE EMEPWTWVTAL

poadi.



Mo va AVTILETWITIOOUE TO TPOPANUA QUTO, OE QUTH TNV HETATTUXLAKN Epyaoia
napouotalouvpe to LAWA , pia kawvotopa mAatdoppa mou déxetal oav €lcodo éva
ouvolo edopévwy RDF kat eivat tkavi va ta katakeppatioel anodotikd e§acdaiifoviag
NV BEATIOTN TOTIKOTNTA OTA KATAKEPLOTIOUEVA UEPN. A va TO KATOPEPOUUE QUTO,
OPXLKA OVayVWPL{OULE TOUG TILO ONUOVTLKOUG KOUBOUG TOU cuVOAOU TwV SeSoUEVWY cav
"KEVTPIKOUG KOUPBOUG” KOL OTNV CUVEXELX KATAVE(LOUHE TOUG UTIOAOUTOUG KOUBOUG oToV
"KEVTPLKO KOUPBO” Ttou €xouv TNV HeyaAutepn e€aptnon. H texvikn autr e€aodalilel tnv
TOTUKOTNTO TWV SESOUEVWV KAL OTLC TIEPLOCOTEPEC TIEPUTTWOELG TIAPAYEL Uia opolopopdn
katavopr. TNPOoKEWWEVOU va UEAETHOOUUE TEPLOCOTEPO TIG OXEOLAOTIKEG ETIAOYEC
QTTOOVWVOVTAG TIG EMUTTWOELG TNG TOTUKOTNTAG KAl TNG KOTAVOUNG Twv Sedopévwy,
eloayayoupe Suo OLoPOPETIKEG TeXVIKEC. H Tpwtn €0Tldlel oTNV TOTLKOTNTO TWV
6e60UEVWV (KOTAKEPUATIOUOC SESOUEVWV XPNOLUOTIOLWVTAC TNV TOTILKOTNTA QUTWV) Kall
n Oeltepn eyyudtal EMUTAéOV TNV  OHOWOHOpdn Katavopn Twv &edouévwv
(oploBeTnuévog  KOATOKEPUATIONOC OeSOUEVWV  XPNOLUOTIOLWVTOG TNV  TOTUKOTNTA
QUTWV).AElXVOUE OTL N MPOCEYYLON HaG POoodEPEL BEATLOTN LooppoTtia UETAEU TNG
KaTavoung twv SeSopévwy, Tou aplbpol avtlypadwy, Kal Tng Helwong Tou Oykou
6e60UEVWV TTOU QTTALTEITAL YLOL TNV QATTOTIUNON EMEPWTHOEWVY, UTIEPTEPWVTAC ATIEVAVTL O
UTIAPYXOUOEC Tipooeyyioels. Mo ouykekpluéva aflohoyrioape tnv OouAeia pag
XPNOLLOTIOLWVTAC CUVOETIKA KAl TIPAYHOTIKA cUVoAa SeSopévwy, amodeikvuovtag OtTL
BEATLWVOULE TOV XPOVO EKTEAEONC TWV EMEPWTHOEWV KaTa TALELG peyEBouC o oUykpLon
LE T HEXPL TWPOL CUCTAUATA TNG TTEPLOXNAG.
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ABSTRACT



The explosion of the web and the abundance of linked data, demand for effective
and efficient methods for storage, management and querying. Apache Spark is one of the
most active big-data approaches, with more and more systems adopting it, for efficient
guerying over distributed data. However, most of the Spark-based RDF query answering
approaches so far, are exploiting simplistic horizontal and/or vertical partitioning of
triples, resulting in poor query performance. The main reason for this is that simplistic
data partitioning approaches fail to identify data locality and group together data that are
usually queried together.

To mitigate this problem, in this thesis, we present LAWA, a novel platform that
accepts as input an RDF dataset and effectively partitions data, ensuring data locality. To
achieve this, we identify the dataset’s important nodes as centroids and then we
distribute the other nodes to the centroid they mostly depend on.

This scheme ensures data locality, and in most cases results in a balanced data
distribution, however, without offering any guarantees on it. In order to study the design
choices and isolate the impact of data locality and data distribution we introduce two
variants. One focusing purely only on data locality, i.e. the Locality Aware Partitioning
(LAP) approach and another one enforcing balanced data distribution as well, i.e. the
Bounded Locality Aware Partitioning (BLAP) approach.

We show that out approach offers an optimal fine tuning between data distribution,
replication and data reduction, dominating existing approaches. More specifically we
evaluate our approach using both synthetic and real workloads, showing that we improve
guery answering orders of magnitude over existing state of the art.



