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“ EAaotiki Stavopur) mopwv yla epappoyn oTatikng avaluong Ktpiwv”

NepiAnyn

O umoAoylopog VEDPOUC TIAPEXEL UTIOAOYLOTIKEG UTNPeoieg Omw¢ €EumMnpeTnTES,
amoBNKEVUTIKO XWPO, UTIOAOYLOTIKA oxL, Bdaoelg dedopévwy Kal Siktwon, LECW TOU
Stadiktuou, kat' amnaitnon. Avti va ayopdlouv tig SIKEG TouG UTIOSOMEG Kal Ta SLKA TOUG
UTTOAOYLOTIKA cuoTAHATA, LOLWTECG KOl £TALPELEG EXouV TNV Sduvatotnta va evolklalouv
UTTOAOYLOTIKOUG TtOpou¢ UPNARG andédoong amod mapoxoug UTtoAoyLooU vEdpoug. Autol
oL mapoxol. ouviBwg mpoodépouv HOVIEAQ KOOTOUuG TUTOU "MANRpwoe 0CO
XPNOLUOTIOLELC", T OTmola XPEWVOUV TOUG XPNOTEC MOVO Yyl TOUG TIOPOUG TIOU
Xpnotpomnolouv. Opwg, oL epapUoyES Telvouv va £XOuV LETAPBANTEG ATALTAOELS O TIOPOUG
Katd Tn SldpKela EKTEAECNC TOUG yla dU0 AOyoug: HeTaBANTA €L0EPXOLEVA TTOCOOTA
kKukAodopiag kat dtadopeTikol TUTIOL TWV ELOEPXOUEVWYV Epyaciwy. H dlavour mepLttwv
TOpwV 08nyel otnv pn-a€lomoinon Toug Kal OTNV OMaTAaAn XpNUAtTwy, evw n Stavoun
AlyOTEPWV a0 TOUG avaykaioug mopouc odnyel oe mapaBLaoelc cupdwviIwy eMMESOU
umnpeoiac. Na autd tov AOyo, ol MAATPOpUeC umoAoylopol Veédpoucg edapuolouv
TEXVIKEC 0pLIOVTLOC KAl KABETNG EAAOTIKOTNTAG TIPOKELUEVOU VO KALULOKWVYOUV TOUG
TOPOoUC pLag edappoyns oupdwva HE TIG amaltioslc tng. Oplloviia eAAoTIKOTATA


https://zoom.us/j/92869781408

ONUalvel TPOCONKN TEPLOCOTEPWVY TIOPWV TIPOKELUEVOU VA EKTEAECTOUV TIEPLOCOTEPEG
edappoyeg mapaAAnAa, evw KABeTn onuaivel aAlayr oto UEYEDOC Twv UTIAPXOVTIWV
TIOPWV TIPOKELUEVOU VA £XOUV TIEPLOCOTEPOUG OL EGAPUOYEG TTou NN ekteAouvtal. TGoo
otnv Blopnxavia 6co kat otnv akadnuaikn BBAloypadia undpxel copws MEPLOCOTEPN
SouAeld otnv opllovila mopd otnv KABetn eAaotikdtnTa. Opwe, N KABeT €AAOTIKN
Slavoun mopwv eival avaykaia yla epapuUoyEC TwV OMOLWV Ol ATIOLTOEL, OE TTOPOUG
oAAaZouv anmotopa Kol e€apTwVTaL ard Tov TUTO TWV EPYACLWYV TIou S€xovTal.

Je autn tnv gpyacia mapouolaloupe évav KABeTa €AAOTIKO Slavopéa TOPWVY TOU
SlavEpEL xpovo Twv enefepyaoctwy pe uPnAn akpifela. AmeuBuvetal oe edapUoOYEC TWV
omoilwv o mapaAANALOUOG gival TTOAUTIOWKIAOG Kol e€apTATAL ATIO TOV TUTIO TWV EPYAOLWV
kal dedopévwyv Tou €pyovral. O Stavopéag cuvumoloyilel TOoo ta PeETABANTA TOCOOTA
KukAogoplag 600 kaL TiG SladOopETIKEC AMALTOELS O TIOPOUG TOU KABE poOpTOU Epyaciac.
Edapudoape tov Stavopéa os pio EAAnvVIkn ebappoyn otatikng avaluong ovopott PAQ,
N omoila XPNOLUOTOLE(TAL amO TOAITIKOUC HMNXOVIKOUG Yla HEAETEC KInplwv Kot
KOTOOKEUWV. ITOV upnva tng, o emAutiG PAD umoAoyilel T OTATIKEG AVAAUOELS TWV
KTlplwv AUvovtag €€loWOoELg YPAUULKAG AAyeBpag, n emiluon Twv omoilwv yivetal pe
napAdAAnAn mapayovrtomnoinon tunou Cholesky. Mépog tng epyaciog nTav n petadopd
TOU €MAUTH amod To Asttoupylko cvotnua Windows oto Linux kat n petadopd tou oto
VEDOC wC unnpeoia. Itn ouvéxela, n HEBOSIK aVAAUON HOC KATA TOV XPOVO EKTEAEDNG
™¢ edpappoyng €6el€e OTL oL POVASIKEG LOLOTNTEC TOU EKAOTOTE KTLplou odnyouv o€
Slapopetikd Suvatd eUpog mapaAlAnAomoinong Kal €T0L, OVAYKECG YLOL UTTOAOYLOTLKOUG
TOpoUC. Bdoel autwv Twv TMOPATNPACEWV UAOTIOLOAUE TOOO OTOTIKOUG OCO Kal
€AAOTIKOUG SLOVOUELG XpOVOU Tou eneepyaotn. H ektevn ¢ agloAdynon tng anodoaong mou
edbapuoocape deixvel 0TLo uPNANRG akpifelag kot KABETA EAAOTIKOG SLaVOUEQS oG 0dnyel
o€ MeyOoAUTEPN €KUETAAAEUoN Tou MapaAAnAlopol, amodotikotepn aflomoinon twv
TIOPWV €wG Kal 77%, kot €éwg 10 popeg Ayotepeg mapaBlaoelg cupdwviwy emnmedou
UTINPECLAC, CUYKPLTLKA LE TOUG OTATIKOUG SLaVOUELS.
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“Elastic resource allocation for a structural design application”

Abstract

Cloud computing is the on-demand delivery of computing services such as servers,
storage, computing power, databases and networking, through the internet. Rather that
owning their own infrastructure, individuals or companies can rent access to high-
performant computing resources from a cloud service provider. Cloud providers typically
offer pay-as-you-go pricing models which charge users only for the resources they use.
However, applications tend to have varying resource demands depending on both
incoming traffic rates and incoming workload types. Resource over-allocation leads to
wasted resources and thus, money, while under-allocation leads to Service-Level-
Objective (SLO) violations. To this end, cloud computing platforms adopt horizontal and
vertical elasticity in order to timely scale the application's resources on demand.
Horizontal elasticity replicates the application's resources while vertical elasticity resizes
them. It came to our attention that both industry and scientific literature focus more on
horizontal elasticity than on vertical elasticity. Vertically elastic resource scaling is
essential for applications with workload-dependent and spiky resource demands,
however.

In this thesis we present a vertically elastic resource allocator for fine-grained CPU-time
allocation. Our proposed algorithm targets applications with job dependent
parallelization spikes and accounts for variable traffic rates. Our example application is a
Greek commercial structural design application used by civil engineers, named RAF. Its
back-end, RAF::Solver, computes a building's static analyses by solving linear algebra
equations and factorizing matrices using parallel Cholesky decomposition. Part of our
work was to port the RAF::Solver to Linux, containerize, and deploy it as a cloud service.
Then, our methodical profiling and benchmark analysis showed that each RAF::Solver
instance has different parallelization speedup margins and thus CPU demands, due to
each building's unique properties. Based on these observations we implemented both
static and elastic CPU-time allocation schemes. Our evaluation analysis indicates that our
fine-grained, vertically elastic CPU-time allocator yields better parallelization exploitation,
up to 77% higher resource utilization and up to x10 less SLO violations, compared to the
static allocation approaches.



