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“ ApXtektovikEG Katavepnpuévng EpBptOoug Mabnong yia Zuotadsg Mnxavnuatwv
Neploplopévwv MNopwv ”

NEPINAHWH

Ta tedeutaia xpovia, n EuBpldOng Mabnon €xel avaxbel oe SOUIKO CUOTATIKO yla Tapa
TIOAMEG UTIOAOYLOTIKEG €DAPUOYEG, €XOVTAG KATAPEPEL VA OQUTOUATONOLAOEL TNV
Stadkaoia mapaywyng yVwpLoUATWY Kol CUVETIWG VO EKTOTILOEL AAAEG, TILO CUUPBATIKEG
TEXVIKEC Mnxavikic Mabnong. MNa va eivat anodotikn, n EuPpdric Mabnon npénel va
€XeL MpooPBaon toco o dedopéva peyalou Oykou, 600 Kal OE PNXAVAUATA UE PEYAAQ
amoB£pata UTOAOYLOTIKAG oYU Kot pvAUNG. MapdAAnAa, ta pnxovipata XopUnAwv
UTTIOAOYLOTIKWV TIOPWV €ival gupéwg Sladedopéva 1000 OTNV €psuva OCO KAl OTN
Bounxavia, kuplwg¢ Adyo tng apeong StaBeoluotntag Toug aAAd KoL Tou XOopnAou
KOOTOUG TOUG. Opwg TETOLA UTIOAOYLOTIKA cuoTipata Sgv €xouv oUTE TOV XWPO TOU
amotteitol yla tnv anobnkeuvon Sedopévwy HeyaAou OyKou, OUTE T AmoBgpata PvUng
yla va €KTEAECOUV OUMOTEAECHOTIKA €UPBplO poviéda. M mpotacn ywo Tty
OVTIUETWIILON AUTOU Tou TPoBARupatog, €ival n UETOPOpA QUTWV TWV HOVIEAWV OE
Kataveunuéva mepBaiiovta, Pe TNV opadomnoinon UnxavnUAaTwy MEPLOPLOUEVWV TTOPWV
o€ Juotadec.



O BOOWKOC OTOXOC OUTAG TNC HETATTUXLOKNG gpyaciag eival n mapouciacn Kot n
edappoyn texvikwv Katavepnuévng EuPplbouc Mabnong, oe eninedo 1000 dedopévwv
000 KOl OPXLTEKTOVIKWY, HUE OKOTO VA EKUETAAAEUTOUME OTO HEYLOTO PBabud toug
SlaB€opuoug mopoug pLag uotadag, aAAd Kol va ofLOTIOLOOUUE TNV enibpaon mou
UTOPEL val €XEL £Va TETOLO KATAVEUNUEVO TIEPLBAANOV OTNV CUUTIEPLPOPA GUVEALKTIKWY
HOVTEAWV.

MapouolaloUpE T ATIOTEAECUATA TNG HEAETNG HAG HE TNV Hopd TEPUTTWOLOAOYLIKWY
HEAETWV o€ SUO ONUOVTLKA EPELVNTIKA Ttedia, €kelvo TNG KOoopoAoylag KAl QUTO TNG
TNAETULOKOTNGNG, XPNOLLOTIOLWVTAG LA ZUOTASA TIEVTE NXAVNLATWY LE TIEPLOPLOPEVOUG
TIOPOUC. TNV TIPWTN UEAETN, XPNOLUOTIOLOUUE TEXVIKEG KATAVOUNG Sedouévwv waTe va
€€ETACOUUE TNV AMOS00N €VOC GUVEAIKTIKOU VEUPWVLIKOU SIKTUOU TIOU XPNOLLOTIOLE(TAL
yla €KTiUNON €pubpng METATOMIONG, WG TPOC TWV OPLOUO TWV UNXAVNUATWY HLAG
Juotadog aAd Kol WG POG ToV TPOMO Tou polpalovial o autd ta dedopéva. Itnv
SeUTepPN PEAETN, MPOOTIAOOUIE VO OTIACOULIE £VA SLOKAQASWUEVO GUVEALKTIKO LOVTENO UE
TLOAAEG MAPAUETPOUG LETAED TWV UNXOVNUATWY TNG ZuoTadag, UE OKOTIO TNV Taglvounaon
KAAUPNC ync. ITOXOG HOC UEOW TNG £PapUoynG AUTAC elval va METUXOUUE BEATIOTO
Slapolpacpd GopTou UTIOAOYLOTLKAG LoXUG, aAAd Kal va EAATTWOOUE TNV Kivnon tou
OIKTUOU TIOU TIPOKUTTEL AOYW TNG OUXVAG METadOPAG OeSOUEVWV METALY TwV
UTTOAOYLOTIKWYV CUOTNUATWV.

Aspri Maria
M.Sc. Thesis

Computer Science Department
University of Crete
Master's Thesis Supervisor: Professor, P. Tsakalides

Thursday, 30/05/2019, 12:00
Room K206, Computer Science Dept., University of Crete

“Architectures of Distributed Deep Learning on Commodity Clusters”

ABSTRACT

For the last few years, Deep Learning, is becoming an important tool in many
computational applications, having trivialized the whole pipeline of feature extraction



and, as a result, replacing other popular Machine Learning algorithms. For Deep Learning
to be effective though, it needs not only access to vast amounts of data, but also devices
with high computational performance. At the same time, commodity computers, with
their high availability and low cost, are a popular choice of hardware and thus widely used,
both in industry as well as in academia. However, they lack not only the required space
for storing large volume datasets, but also the computational capacity to make Deep
Learning a viable choice. In order to address this issue, the solution of commodity clusters
was proposed.

The main goal of the present thesis is the study and application of Distributed Deep
Learning techniques, through the scope of both data and model parallelization, aiming to
effectively migrate Deep Learning on commodity hardware. Our objective is the best
possible management of the available Cluster resources, as well as to study and exploit
the impact of distributed environments on the performance of Deep Learning algorithms.
We conducted experiments on a five node CPU commodity cluster, and present the
results of our research in the form of two case studies on the major research fields of
cosmology and remote sensing.

In the first case study, we address the problem of spectroscopic redshift estimation in
astronomy, through a distributed perspective. We perform data distribution techniques
in order to study the performance of a Convolutional Neural Network, considering both
the number of training nodes and the way the data are distributed, while quantifying their
effects via the metrics of training accuracy and training loss. In the second case study, we
examine a research topic in the field of remote sensing. Our aim is to effectively split a
multimodal Convolutional Neural Network used for multi-class land cover classification,
that has a high number of parameters. Through model splits, we succeeded in effectively
sharing the load of a Neural Network between the workers of our cluster and thus
optimize CPU usage. We also managed to decrease the network traffic that happens due
to frequent data transfers among the machines.



