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NEPINAHWH

210 cloud computing, évag peyalog aplOpog SLAKOULOTWY LECA OTLG (OLEG EYKATAOTAOELG
AeLtoupyoUV CUAAOYLKA YLot VoL OAOKANPWOOUV QTALTNTIKES Epyaoie. H tpéxouoa Epsuva
€€eTAlEL TOUG TPOMOUG QVTIKATAOTAONG TWV damavnpwyv Kot UYPnANg evEPYELAG
enegepyaoTwy Tou oAPEPA, HE GONVOTEPA, OLKOVOULKA QTMOSOTIKOTEPA, CUYKPOTAUATA
enegepyaotwyv apxLtektovikn¢ ARM. Auta ta neplBaAlovta teAlkd Ba amoteAouvtal amno
TIOAAOUG TEALKOUG KOUPBOUG XapUnAOTEPNG XWPNTIKOTNTAG, EVOEXOUEVWE audvovTag TV
€VTOOoN TNG EMKOWVWVLOG LETAED TWV SLAKOULOTWY. H LETAVACTEUON ELKOVLKWY UNXAVWY,
n pon eA€yxou Kot n anobrkeuvon cupBaArlouy oe EadvikEC putEG KukAodoplag, oL omoleg
guBuvovtal yla pavopeva mapodikig cupudopnonc.

e autn TNV gpyacia, avamtlooOoUNE Ml UAomoinon yla €va véo cUoTnUa eAEyxou
ouudOpnonG TOU UTOPEL VO AVTIKATAOTAOEL ToV €Aeyxo cupdopnong tou TCP yla
uetadopéc RDMA. To ox€SL0 pag pmopet va: (L) va emitayUVeL TLG EMOETIKEG pOEG, (1) va
KPOTHOEL T CUCCWPEVOELS €KTOG SIKTUOU, Kal (W) va Katavelpel péylota-eAaxLloto-
Sikalo puBuo otig poéc. To MpwToOKoAAo Sev amattel dlatrpnon Katdotaong pong oto



EOWTEPIKO TOU OIKTUOU Kal alomolel amAd OTolEld TOU HMmopoUV €UKOAQ va
uAormotnBouv oe Slemadeg SIKTUOU Kal o £€060UC LETAYWYEWV.

MapoAo mou 666nkKe €ToLUn N ATEVTA YLa TO cUoTNUA EAEyxou cuudopnong n epyacia
KQAUTITEL Topamavw amd tnv TomoBEétnon tng Wéag o UAKO. AOYyw Twv HEYAAWV
QVTLEOOTATWY TOU cuvavTnOnKav Katd tn SLApKeELA AUTHG TNG UAOToLNoNG, EMPENE va
Sle€axBel MoOANR €peuva Kol KOUMATL QUTAG TNG €pyaciog KAAUTTEL TNV €MIAUCN TWV
TPOBANUATWY TIOU TIPOEKUAV.

ToUtou AexBEvTog, OL TIEPLOCOTEPOL QMO TOUG OTOXOUG £XOUV ETUTEUXOEL KaL O, TL €XeL
amopelvel eival KaAd KaBoplopévo yia LeAAOVTIKE SOUAELA, TO ONUOVTLIKA oToLxEla eival
£€TOLUA Lo TOMOBETNON Kal £Xouv emLSei&el TOANA UTIOOXOUEVA ATTOTEAECUATA, TOCO yLa
™V toxelo emiluon tng oupdopnong TP CUYKEVTIPWOE(L, 600 Kal ylwa TNV YEVIKA
KALLOKWOLOTNTA TOU CUCTAHATOG.

To amoTeEAECUOTO TTPOCOUOIWONG AOSELKVUOUV OTL TO CUOTNUA UMOpPEL va avTldpacel
aueoca otnv ocupdopnon, evw otnv edpappoyn, €xovrag kavel Sokipeg oe UltraScale+
FPGA, amodelkvUeTal OTL To oX£SL0 lval KALLOKWOLHO KaBwg n epapuoyrn amattei povo
10 1% tn¢ FPGA , pe ta otolyeia tomoBetnuéva o mavw amnod 10 onueia tautoxpova.
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“Max-min-fair Rate Regulation Without keeping Per-flow State”

ABSTRACT

In cloud computing, a large number of servers within the same facility work collectively
in order to complete challenging tasks. Current research examines ways to replace the
expensive and high-energy processors of today with cheaper, cost-efficient ARM-based
processor clusters. These environments will ultimately consist of many lower-capacity
end-nodes, potentially increasing the intensity of inter-server communication. At the



same time, VM migration, checkpointing and storage contribute to sudden traffic bursts,
which are responsible for transient congestion phenomena.

In this thesis, we develop an implementation for a novel congestion control scheme that
can replace the TCP congestion control for RDMA transfers. Our scheme can (i) throttle
the offensive flows, (ii) keep the backlogs outside of the network, and (iii) allocate max-
min-fair rates to flows. The protocol does not require per-flow state inside the network,
and relies on simple components that can readily be implemented on network interfaces
and on switch outputs.

Furthermore this thesis covers more than the implementation of the congestion control
scheme, despite the fact that the concept was given complete. Due to great adversity that
was encountered during this implementation, a lot of research had to be conducted, and
this thesis covers solving the problems that surfaced

That being said most of the goals have been met and what is left is well defined for future
work, the important components are ready for placement, and have displayed promising
results, both in quickly resolving contention, before allowing congestion to manifest, and
in general scalability.

The simulation results demonstrate that the scheme reacts promptly to congestion, while
the implementation results, having made tests on an UltraScale+ FPGA, prove that the
scheme is scalable as the components only require about 1% of the FPGA, with over 10
instances of the component placed.



