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1l. ZNOYAE2

NPONTYXIAKEZ ZMNOYAEZ:

Tunua HAektpovikwv Mnxavikwv kat Mnxavikwv H/Y (8,06/10),
MoAuteyveio Kpitng, Xavia, 2001

Thesis: Design and Implementation of a TCP/IP core in Reconfigurable Logic

METANTYXIAKEZ ZNOYAEZ:

M.Sc. : Tunua HAektpovikwv Mnxavikwy kot Mnxavikwv H/Y,

MoAuteyveio Kpntng, Xavia, 2003

(M.Sc. Thesis: Design and Implementation of the SCAN Image-Video Encryption Algorithm in Reconfigurable
Logic (FPGASs))

Ph.D. : Department of Electrical Engineering, Mathematics and Computer Science,

Delft University of Technology, OA\avéia, 2007
(Ph.D. Thesis: Reconfigurable Network Processing Platforms)

11l. AKAAHMAIKH APASTHPIOTHTA

1. AKAAHMAIKH EMNEIPIA

AIAPKEIA IAPYMA OEZH NEPITPA®H
1/2019 - 2/2020 (12|Anuokpitelo Enikoupog Enikoupog KaBnyntn¢ oto A.M.O. ota
MNVEC) MaverotnuLo KaBnyntnic Wndrakd HAektpovikd Zuothuata

Opakng,  IxoAn|«Wnolokd MaBnuata: Opydvwon YmoAoylLotwy,

HAektpoAoywv | Iuothuota» HAektpovikd KukAwpato

MnxXovIKwy

1/2016 — 11/2021 (71|Epsuvntiko Epeuvntng Meta-8laktoplkdg  Epeuvntig  oe
MNVEC) MavemotnuLoko OPXLTEKTOVLKNA UTLOAOYLOTWV yla

Ivotitouto £TEPOYEVH] TANPOGOPLOKA CUCTH AT

ZUCTNUATWY UTIOAOYLOTWY Yyl KEvtpa SeSopévwy,

Erukowvwviwy Kot (Heterogeneous Data Centers based on

YroAoylotwy Hardware accelerators)

(ENIZEY), E.ML.I. Texvikog  YmevBbuvog €pyou  oTO
npoypoppa Horizon2020 — VINEYARD:
http://vineyard-h2020.eu
Texvikog  YmevuBuvog €pyou  oTo
npoypappa EAIAEK: CloudAccel

9/2017 - 12/2017 EKNA Tunua | Adaokoiia Evowpatwpéva Tuothuata

MAnpodopLkng EvowpaTwpéVW

V CUCTNUATWY



http://vineyard-h2020.eu/

9/2010-1/2016 Epyaotnplo Epeuvntng Meta-81daktopLkog Epeuvntng oe
(65 unveg) ‘Epeuvag Kol OPXLTEKTOVLKNA UTLOAOYLOTWV yla
Erpdpdwong ENMEeLEPYAOTEG EEUMNPETNTWV XOUNANG
ot Texvoloyieg Katavalwong  evépyelag  (energy-
™¢ NMAnpodopiag efficient servers based on embedded
(Athens processors), apXLTEKTOVIKI SIKTUWV yLa
Information kévipa. Sebouévwyv (data  center
Technology - interconnection networks) Kol
AIT) OPXLTEKTOVLKNA UTtoAOYLOTWVY
EVOWHATWHEVWY  OUOTNUATWY  yld
TNAETUKOLVWVIEG (hardware
architecture for telecommunication
systems) ota cUpWTAIKA EPEUVNTIKA
¢pya: FP7 ACCORDANCE, FP7 CHRON,
FP7 COCONUT, FP7 ASTRON, NAVOLCHI
2/2010-8/2010 MavemnotuLo NéxTopag HY220 Epyactriplo Wnolakwv
(6 unveg) Kpntng (NA 407) KukAwpdtwv
9/2009 - 1/2010 MNaverotuLo Néktopag HY225 Opyavwaon YroAoylotwy
(6 prveg) KpAtng (NA 407)
2/2009 —8/2010 Ivotitouto Epeuvntng Epeuvntng o€ OPXLTEKTOVIKN
(19 pnveg) MAnpodopLkAg UTIOAOYLOTWY ~ yld  EVOWHATWHEVA
ITE CUOTAUATA KOL yla  TtoAumUpnvoug

eMeEEPYAOTEC

2. AIAAKTIKH EMMEIPIA

Asaokalia pobnudtwv npv and T ARYn touv Aldaktoplkol AUMAWUATOG:

IAPYMA OEZH MAGHMA AIAPKEIA
MoAuteyveio KpAtng, Tunua | BonBag JuotAuaTa Eap. E€aunvo 2002
HAektpovikwv — Mnyavikwv | Epyaotnplakwyv Mpaypatikol
Kat Mnxavikwy H/Y Aoknoewv Xpovou pe Mikpo-

€NEYKTEC
MoAuteyveio KpAtng, Tunua | BonBag Wndrakol Eap. E€aunvo 2001
HAektpovikwv — Mnyavikwv | Epyaotnplakwyv YmoAoyLoTég
Kot Mnxavikwv H/Y AoKnoswv
MoAutexveio Kpntng, Tunua | BonBog Noywkny  Xxeblaon |Eap. EEGunvo 2001
HAektpovikwv — Mnxavikwv | Epyaotnplakwyv Wndlakwv
Kat Mnxavikwv H/Y Aoknoswv ZUOCTNUATWY
MoAuteyveio KpAtng, Tunua | Bonbag Yxebloou0¢ Xel. E€aunvo 2001
HAektpovikwv — Mnyavikwv | Epyaotnplakwyv ocuvotnudtwyv  VLSI
Kot Mnxavikwv H/Y AoKnoswv & ASIC




Asaokoalia podnudtwv petd tn APn tou Aldaktopitkol AtMAWUATOC:

IAPYMA OEZH MAGHMA AIAPKEIA

A.N.0. TuAua HMMY Enikoupog Opyavwon Xel. E€aunvo
KaBnyntrig YroAoylotwv 2019

A.N.0. TuApua HMMY Enikoupog HAekTpovIKA Xe. E€aunvo
KaBnyntrig KukAwpata 2019

EKNA Tunua | AlSaokwv Evowpotwpéva Xel. E€aunvo

MAnpodopLkng JuoTthuoTa 2017

Epyaotrplo Epeuvag kot | Albaokwv Kévipou | Mikpoeme€epyaoTE Eap. E€aunvo

Emwpopdwong oTLlG | MeTaAUKELOKNG Kot  Evowpatwpéva | 2013

Texvoloyieg ¢ | Exnaidevong Juothuata

MAnpodopiag (AIT)

Epyaotrplo Epeuvag kat | Alddokwv Kévtpou | Wnodlokn Ixediaon Xel. E€aunvo

Empopdwong oTLG | MEeTaAUKELOKNG 2013

Texvoloyieg ™¢ | Exknaidevong

MAnpodopiag (AIT)

Epyaotiplo Epeuvag kat | Albdokwv Kévtpou | Mikpoeme€epyaoTég Eap. E€aunvo

Emwpopdwong oTLG | MeTaAUKELOKNG Kot  Evowpatwpéva | 2012

Texvoloyieg ™¢ | Exknaidevong JuotAuaTa

MAnpodopiag (AIT)

Emotung Ynohoylotwy, | Emiokémtng HY225 Opyavwon | Eop. E€aunvo

MNaveruotuo Kpning Néxtopag (NA407) YroAoylotwv 2010

Emotung YnoAoylotwy, | Emiokémtng HY220 Epyaotriplo | Xelu. E€aunvo

Maveruotuo Kpning Néxtopag (NA407) Wndlakwv 2009

KukAwpatwy

4. JuvorntikA Napouoioon ANUOGLEUCEWV

e Anuoolevoelg os BB

o Hardware Accelerators in Data Centers, 2018 (editor)

o Optical Interconnects in DC networks, 2015 (editor)

o 6 Book Chapters

o AnpooleVoELC O TIEPLOSIKA

o 22 peer-reviewed Journals

e Anupooleloelc o cUVESpPLO

o 68 peer-reviewed Conferences

o [OTEVTEG

o 1US/EU patent




Etepo-avadopég
o 2554 overall citations
o H-index: 22
o il0-index: 45

EnipAedn SUTAWHATIKWY EPYACLWV:
o 15 SUTAWHATIKEG

4. ENIBAEWH AINAQMATIKOQN EPTAZION

A high-performance FPGA architecture for Acceleration of SVM Machine Learning Training,
XapaAapumnpog Kapdapng, 2019

Acceleration of Decision Tree Algorithms for Machine Learning, Asim Zoulkarni, EMN, ArtplAtog 2020

FPGA-Acceleration of Machine Learning Algorithms, a case study using Gaussian Naive Bayes,
lrewpylog T¢avog, EMIM, 2019

Accelerating Connected Components Graph Algorithms in Reconfigurable Logic, AAe€avdpog Koupng,
EMM 2019

Accelerating PageRank graph algorithms in reconfigurable logic, Anuntpng TplavtaduAiouv, EMIM
2018

Acceleration of Image Recognition on Caffe framework using FPGAs, Anpitpng Aavémoulog, EMIM,
2018

Hardware acceleration of recommendation engines based on collaborative filtering, Kwvotavtivog
Katoavtwvng, EMIM, 2017

Performance evaluation of Spark on embedded systems, MNnavvng Ztapelog, EMIM, 2016

Hardware acceleration of Logistic Regression Machine learning application, HAtag Kopopthag, EMM,
2016

Optical power monitoring system for cognitive reconfigurable optical networks, George Routis, AlT-
MSITT, 2012

Smartphone-based embedded system automation using FPGAs, Spilios Georgakopoulos, AIT-MSITT,
2012

XML processing in hardware for Reconfigurable Optical Networks, Nikolaos Gavalas, AIT-MSITT, 2011

Architectures and Scheduling Mechanisms for Optical Interconnects, Pylarinos Miroslav, AIT-MSITT,
2011

Network Traffic Measurement using the NetFPGA Platform, Vasilis Koutsoubos, Mavemiotriuo



Kpntng, 2010

Design of a cookie-based WebSwitch on the NetFPGA Platform, Salvator Galea, Mavemotiulo
Kpntng, 2010

5. AKAAHMAIKES-AIOIKHTIKES APASTHPIOTHTES

TeXVIKOG UTEULOUVOC KOl CUVTOVLOTAC £pYOU TOU EUPWIAIKOU €peUVNTIKOU Tipoypappatoc H2020
ICT4 Low power and customized computing: VINEYARD — Versatile Integrated Heterogenous
Accelerator-based Data Centers, (technical project coordinator), ®eBpoudploc 2016 £wg lavouapLog
2018, MNpoimoAoylouocg €pyou 6.2 K. EVPW.

http://www.vineyard-h2020.eu/

Emiotnpovikog umeuBbuvocg kat mpooéAkuaon xphuatodotnaong (xopnyla) amd tnv etatpia Xilinx (USA)
$100,000, AskéuBplog 2018

Emotnuovikog umevBuvog Kal TpocéAkuon xpnuatodotnong, 119,500 eupw. 1n MPOKHPY=H
EPEYNHTIKQON EPFQN EAIAEK TIA THN ENIZIXYIH METAAIAAKTOPQN EPEYNHTQN/TPIQN, 2018,
Hardware Acceleration of Machine Learning Applications in the Cloud, 2019 - 2021

https://cloudaccel.weebly.com/

Juyypadr Kal TPooEAKUCN EVPWIAIKWY Tipoypappdtwy (H2020 kat FP7)

o MORPHEMIC EU Project: Modelling and Orchestrating heterogeneous Resources and
Polymorphic applications for Holistic Execution and adaptation of Models In the Cloud,
5.000.000 Eupw, MNpoimohoylopog dopéa: 250.000 eupw

o VINEYARD, Versatile Integrated Heterogenous Accelerator-based Data Centers, ZUVOALKOG
npoUmnoAoylopog 6.000.000 Eupw, Mpolmoloylopdc dpopéa: 600.000 supw

o ASTRON, Adaptive Software-defined Terabit Transceivers for flexible Optical networks,
YUVOAIKOG poUmoAoyLopog 3.000.000 Evpw, Mpoimohoylopog dopéa: 350.000 supw

o COCONUT, Cost-effective Coherent Ultra-dense WDM-PON for lamda-to-the-user access,
ZUuVoALKOG poimoAoyLopog 3.000.000 Eupw, MpoimoAoylopog dopéa: 350.000 supw

Epeguvntic oto eupwraiko £pyo AEGLE, Pioneering Healthcare Future, (January 2016)

Epeuvntng oto eupwnaikod £épyo ASTRON, Adaptive Software-defined Terabit Transceivers for flexible
Optical networks, (2012 - 2015)

Epeuvntig (WP leader) oto supwnaiko épyo COCONUT, Cost-effective Coherent Ultra-dense WDM-
PON for lamda-to-the-user access (2012 - 2015)

Epguvntic (WP leader) oto supwraiko épyo FP7 NAVOLCHI, Nano Scale Disruptive Silicon-Plasmonic
Platform for Chip-to-Chip Interconnection (2011 — 2014)

Epeuvntng (WP leader) oto eupwmnaikd €pyo FP7 CHRON, Cognitive Heterogeneous Reconfigurable
Optical Network (2010 — 2013)


http://www.vineyard-h2020.eu/
https://cloudaccel.weebly.com/

e Epeuvntng oto supwrnaikd £€pyo FP7 ACCORDANCE, A Converged Copper-Optical-Radio OFDMA-
based access Network with high Capacity and Flexibility (2010 — 2013)

e Epeuvntnic oto eupwmnaikd £pyo SARC (Scalable computer ARChitecture), 2009 -2010

e Avamrtuén poBnudtwv Kol opydvwon epyactnpiov MIKpOEMEeEepyaoTWY KAl EVOWUATWUEVWV
oUOTNUATWY e TTAaTdOpueG FPGA and Arduino, AT, 2012

e Avamrtuén pabnuatwv kol opyavwon gpyaotnpiov Opydvwong Ymoloylotwy Baciopéva o FPGA,
MNavemiotAulo KpAtng, Tunua Emotiung YmoAoylotwy, 2010

e Avamrtuén pobnuatwv kal opydavwon epyootnpiou Wndlakng xediaong Poaoilopeva oe FPGA,
MNaveruotiulo Kpntng, Tunua Emwotiung Yrnoloylotwy, 2009

e MEAoC NG eTUTPOTAG (program committee) Twv cuvedpiwv:
o |EEE FPL 2021, 2022
o |EEE SAMOS 2021, 2022
o |EEE FPL 2020
o |EEE SAMOS 2020
o |EEE SAMOS 2019
o |EEE SAMOS 2015
o |EEE Reconfig 2013
o |EEE SAMOS 2015
o |EEE SAMOS 2017
o |EEE ISVLSI 2017

o ARC 2018 (Embedded Reconfigurable Computing in the Industrial Real-Time Domain —
Systems, Methods and Applications)

IV. ENAITEAMATIKH APAZTHPIOTHTA

AIAPKEIA IAPYMA OEZH NEPITPA®H
1/2019 - 6/2023 | InAccel AtevBuvTiC AleuBuvtigc  €peuvag Kol
(54 pnveg) ‘Epeuvog ovamtuéng oe  TeXVOAoyieg

ETUTOXUVTIWY UALKOU (FPGA)
ylo UTTOAOYLOTIKA OUOTHHOTO
vépoug uPnAwv anodocewv

2/2008 — 1/2009 Jopa Epsuvoc — | AVOAUTAC — | Alaxeploti¢ Awtbwv oto




(12 pnveg) MAnpodopikng (EM) Mpoypappatiot | Kévtpo MAnpodopLkic

EAANVIKOG ZTpOTOC ng H/Y YnootnpEng Jtpatoul

(KEMYES)
9/2006 — 12/2006 Xilinx, Inc., San Jose, | Mnxavikog H/Y | Mnxavikog oxeblaong
(internship) CA OPXLTEKTOVLKAG PnoLokwy

ouvothudtwv  (FPGAs)  kai
OPXLTEKTOVLKNG yla
reconfigurable mobile devices

12/2003 - 12/2004 Theon Sensors S.A, | Mnxavikog H/Y | Mnxavikog oxebiaong

(13 pAveg) ABnva OPXLTEKTOVLKAG PnoLokwy
ouotnuatwy (ASIC) yia MEMS
sensors

11/2002-11/2003 Ellemedia Mnxovikog H/Y | Mnxowvikog oxeblaong

(13 pnveg) Technologies, ABrva UndLakwv CUOTNUATWY

(FPGAs) kal OpPXLTEKTOVIKNAC
yla residential gateways

6/2000-8/2000 Intracom S.A., | Mnxavikoc H/Y | Mnxavikog oxebloong

(Mpaktikn aoknon) ABrva UndLakwv CUOTNUATWY
(FPGAS) yla ™TmMka
ouoTnuoTa

V. EPEYNHTIKH APAZTHPIOTHTA

Npomtuxtakn Epguva:

Design and implementation of the TCP/IP protocol in a semiconductor intellectual property core (IP core).
This research was on the design of a novel architecture for the implementation of the TCP/IP core in silicon
as an IP core. The main functions of the TCP/IP core have been implemented such as the FSM unit, the
header and the payload checksums. Furthermore, all the other modules that are required in a TCP/IP stack
have been developed such as the ARP, the ICMP and the UDP protocol. The TCP/IP core has been
implemented as a soft-core in reconfigurable logic and has been evaluated in an FPGA board. The proposed
scheme was one of the first IP cores that was supporting the TCP/IP core, that later was widely known and
spread as TCP/IP-offload engines.

Metantuyiakn Epguva:

M. Sc.: Design and implementation of the SCAN image-video encryption algorithm in a semiconductor
intellectual property core. The SCAN encryption algorithm is a secret key block encryption algorithm, which
divides the data into a series of blocks of equal length, and these blocks are sequentially processed using a
key known to the sender and receiver exclusively. This research was on the efficient and novel
implementation in hardware of the SCAN algorithm that provide high throughput and low latency. The high-
performance implementation of the SCAN algorithm was able to support not only images but also real-time



video encryption. The main novelty of the design was an efficient hardware scheme that was used to
implement the recursive functions of the algorithms without the need of a stack/heap memory unit.

Ph.D.: During the Ph.D. the research was mainly focused on the investigation on how to efficiently exploit
reconfigurable hardware to design flexible, high performance, and power efficient network devices capable
to adapt to varying processing requirements of network applications and traffic. The proposed
reconfigurable network processing platform targets mainly access, edge, and enterprise devices. These
devices have to sustain less bandwidth compared to those utilized in core networks. However the processing
requirements on a per packet basis are much higher in these devices (e.g., payload processing). Furthermore,
devices in these networks have to be flexible in order to support emerging network applications. A promising
technology for the implementation of these devices is the Field-Programmable Gate Arrays (FPGAs). FPGAs
are typical devices that combine flexibility (through the reconfiguration) and performance (through the
inherent hardware nature that can exploit parallelism), therefore they can efficiently address the
requirements of the edge and access network devices.

A reconfigurable network processing platform was developed that included reconfigurable hardware
accelerators, a reconfigurable queue scheduler, and a configurable transactional memory controller.
Furthermore, the performance and the constraints of the platform are formulated as an integer optimization
problem and an integrated design flow is presented for the platform. Both static and dynamic
reconfiguration are explored in this dissertation. Static reconfiguration is utilized to address the different
processing requirements of network applications, while dynamic reconfiguration is utilized to adapt to
network traffic

fluctuations.

Two representative devices were implemented and evaluated in the proposed platform; a multi-service edge
router and a content-based (web) switch. In the former device, dynamic reconfiguration is utilized to deal
with network traffic fluctuations. The device monitors the traffic and adapts to the network traffic
fluctuations taking into account the reconfiguration overhead. In the latter device, a reconfigurable
architecture for a content-based switch is utilized and compared to a mainstream network processor in
terms of performance and power. The device accommodates several co-processors that can be interchanged
to perform specific type of switching (e.g., URL-based or cookie-based switching). Moreover, the exploitation
of reconfigurable logic is investigated for queue scheduling in network devices.

Also a reconfigurable queue scheduler is presented that adapts to the network traffic requirements (number
of active queues) and can be used both in edge routers and web switches. Finally, configurable transactional
memories are proposed which can be used to efficiently deploy multi-processing platforms for network
processing applications. The proposed configurable transactional memory controller can be configured based
on the application and device features (e.g., number of processors), can offer an easier programming
framework for multi-processor reconfigurable platforms, and provides increased performance compared to
traditional locking schemes. The results of the research presented in this dissertation show that the FPGAs
can be an efficient alternative to network processors and can be used not only for lower network layers, but
also as a complete platform for emerging network processing applications.

Metadidaktopikr Epeuva:

Erotnpovikog umeuBbuvocg Kal pocéAkuon xpnuatodotnong, 119,500 supw. 1n MPOKHPY=H EPEYNHTIKQN
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EPFQN EAIAEK TIA THN ENIZXYZH METAAIAAKTOPQN EPEYNHTQN/TPIQN, 2018, Hardware Acceleration of
Machine Learning Applications in the Cloud, 2019 - 2021

EAIAEK - 2019- 2021

Emréayvvon Mnyovikine Madnong oc Teyvoroyiec Négpovg pe Emrayvvréic Pnowkov Kvkhopdrov
CloudAccel

H dnpoupyla véwv SIKTUOKWY GOpLOYWVY KAl UTINPECLWV OTIWG N Texvoloyia védoug (cloud computing), n
pUNxavikn padnon (machine learning), Ta veupwvika diktua (neural networks)kat n avaAuon peyaiou dykou
6ebopévwy (big data analytics) €xel SnUIOUPYAOEL TNV AVAYKN yla TILO LoXupd kévipa debopévwv (data
centers). Ta kKévipa autd Sedouévwy amotelouvtal and Peyaleg cuotolyieg Slakoplotwy (server clusters)
TIoU KaAoUvtal ocuvexwg va emnefepyalovial PeydAou Oykou OSedopéva Kol HeyAAng TOAUTIAOKOTNTOC
£bapUOYES XWPLE VA AUENCOUV ONLOVTLKA OTNV KATAVAAWGCN EVEPYELOC.

Ma auTtov To AOyo elval oNUOVTIKO va oxedLaoTOUV VEQ GUCTHUATA YLo Ta KEVTpa Sedopévwy Ta omola va
mapExouv UPNAEC amodOOELl HE XAUNAN KOTOVAAWGON EVEPYELAG. INUEPA OL TIEPLOCOTEPOL SLOKOWLOTEG
(servers) Baoilovtal oe enefepyaoteg yevikng xpnong (my. GPUs) mou katavoAwvouv auénpévn eveépyela.
Mpoodata, MoAAEG etalpieg mou Slaxelpilovrol kévipa SeSopévwy mpoomabolv va EVOWUATWOOUV GTOUC
SLOKOULOTEG (servers) emtoyuvtéG UALKOU (eldika nAektpovikd bnolakd kukAwpata (hardware accelerators)
Tiou oKoTo Ba £xouv va au€noouy Ty anmddoaon Kol Vo LELWOOUV TNV KATAVAAWGN EVEPYELOC TWV TILO KOLVWV
Slepyactwv Twv edpapuoywv ota KEvipa SeSopévwy. Ta Pndlakd KUKAWUATA EMITAXUVONG UTOPOUV va
vlomownBouv oe TAathOpueg avadlatacoopuevng Aoyikng (reconfigurable platforms-FPGA). To kuplo
XOPAKTNPLOTIKO TWV TPOYPOUUATIOMEVWY ETUTOXUVIWY UAKOU €elval OTL pmopouv va mpooapuolovtol
SUVOULKA PE BAoN TNG ATMALTACELG TWV EPAPUOYWV.

JTOXOC TNG EPEUVNTIKAC TpoTacng sival n oxedlaon Kol OVATTUEN EMITAXUVIWYV UALKOU ylo ehOPUOYES
pueyahou oykou Sedopévwy (big data analytics), emefepyaocia ypddwv (graph computations) kat ebopUoyEC
UNXavikng padnong (machine learning). H oxeblaon kot n avamtuén aUTWY TWV ETUTAXUVTWY HUE TUTILKEG
vYAwooeg neptypadng UAkoU (HDL) elvat xpovoBopeg Kat emippemng o AAB. IKOTOG AUTAG TNG EPEUVNTIKAG
npotacng eivat va avartuxBel n pebodohoyia mMou Ba EMUITPEMEL TNV QAVATTUEN EMUTAXUVTIWVY UALKOU
Baolopéva oe epyaleia uPpniolu ermumédou ouvBeong (high level synthesis tools) ta omoia Ba eivat
napapetrponotiotpa. Ot EMITAXUVTEC UALKOU Ba prtopolv va tpomomnolnBolv wote vo KAAUTITOUV TIG OVAYKEG
Twv edoappoywv oe Texvoloyieg védoug. Ta epyaleia oUTA HmopoUV va oXeSLACOUV NUL-QUTOUATO
ETUTOYUVTEG UALKOU amd yAwooeg mpoypappatiopol (my. C i C++) al\d €xouv mOAAOUC TEPLOPLOMOUG.
YKOTOC TNG MPATAONG QUTAG Elval n oxedilacn TEXVIKWY Kol epyaleiwv mou o emitpénouv thv avamtuén
TIAPOAUETPOTIONCILWY ETUTOXUVIWY UAIKOU yla €hOPUOYEC HEYAAOU OYKOU OeSOPEVWV KOl UNXOVIKAC

ndbnong.

Apxikd Ba oxeblaotel pla pebodoloyia mou Ba emitpémnel tnv BeAtiotomoinon twv gpyaleiwv olvBeong
erutayuvtwy uPnAol erunédou (high level synthesis tools) el6ka yla epapuoyEg avaAluong LeYAAOU OYKoU
Sebopévwy (big data analytics) kat pnxavikng padnong (machine learnings) mou €ival Ta MO AMOLTNTIKA ATTO
amoPn enefePyaoTIKAG LOYXUC. To mpoypappa Ba maipvel cav elcodo tov aAyoplBuo oe popdn yAwooog
TIPOYPAUUATIONOU (C or C++) mou TpEmeL va. UAOTIOLHOEL Kal Ba To Tpomomnolel KATAAMNAQ WoTE To epyaleio
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ouvBeonc uPnAoL emUMESOU va UMopEel Vol To CUVBECEL O€ EMLTOXUVTH UALKOU.

TNV ouvéxela Ba oxedlacTouV oL emTayxuVTEG UALKOU og popdn IP blocks pe tétolo tpomo wote va eival
TIAPAUETPLIKOL KL VO UITOPOUV VA TIPOCAPHOCTOUV OTLG AMOTHOELS TNG £dappoyng. OAoL Ol ETUTAYUVIEC
UALkoU Tou Ba oxeSlaotouv Ba elval PE TETOLO TPOTIO WOTE VA ETLTPEMOUV TNV EUKOAN EVOWUATWON TOUC OTO
TUTILKA TTPOYPAOTO TIOU XPNOLUOTIOLOUV OL XPROTEC oTa KEVTpa SeSopévwy yla Texvoloyieg védoug (cloud
computing). Me tov Tpomo autd Ba sivat Suvatn n aflomoinon Twv EMITAXUVTWVY UALKOU XwpLig va XpeLootouv
HeyaAeg aAhayEC oTov apXLKN edopUoyh.

ZUVOALKA OL KUpPLOL OTOXOL 0LUTOU TOU €pYyou Elval:

e H oyxeblaon kot uhomoinon e8ikwv Pndlakwv KukAwpdatwv (hardware accelerators) yla Tig mo
Sladebopéveg dlepyaoieg tTwv epopuoywyv ota KEVIPA SeSOUEVWV OTWE £PAPLOYEC UNXAVLKAG
HABNOoNC, VEUPWVIKWY SIKTUWV Kal avaluong Sebopévwy (machine learning, graph computations,
etc.). Ta KUKAWPOTO auTd Ba pmopoUlv va auéoouv TNV amoddoon Tou CUCTHHOTOG KAl VA LELWOOUV
ONUOVTLKA TOV XPOVO EKTEAEONC TWV EPOPUOYWV.

e Ta KukAwpata Ba oxeSiactouv pe tnv popdn IP blocks kat Ba umopouv va tpomomnotnBouv
TIPOUETPIKA WOTE va  elval €UKOAN Kol ypriyopn n avamtuén VEWV EMUTAXUVIWV TOU
QVTATIOKPIVOVTOL OTLE AmALTHOELS TwV epapuoywyV (configurable hardware accelerators).

e H gumoptkn eKUeT@AAeLONG TWV PNdLAKWY KUKAWUATWY W¢ oTolyela mveupatikng tdloktnaoiag (IP
cores) Ta ormoia pmopouv va tomoBetnbolv ot on-line kataotiuata Oonw¢ to Amazon AWS
marketplace kat IBM SupperVessel ou npocdata Eekivnoav va Stabétouv etepoyevelg TAATHOpUES
KEVTPWV SES0UEVWV LIE ETILTAXUVTEC UALKOU BACLOUEVOUC O KUKAWUATO avaSLOTOoCOUEVNG AOYLKAG
(reconfigurable computing).

H oxedlaon kat n ulomoinon emtayxuvtwy UALKOU cuvnBw¢ amattel Tnv meplypadr oe avaAutiky YAwooo
nieplypadng ulikou (hardware description language) n omnola eivat xpovoBopa kat cUvBeTn. Teheutaia €xouv
SloteBel otnv ayopd epyaldela mou eMITPEMOUV TNV Snuiloupyia emitayuvtwy UAWKoU os YAwaooeg uPniou
emunédou. Juvnbwe Opwe ta amoteAféopato Sev sival TOAU amodotikd evw TOAAEG dopég XpeLdleTal va
oxeblootolVv 5L1adopeTIKEG UAOTIOLOELG YL VO KAAUTITOUV aKOpa Kal tnv idla epappoyn n omolo pmopet va
£xel 5LadopeTIKEG amattnoelg. Ta BooLKA oToLEla KalvoTopiag tTng mpotaong autnc, eivatl n avamtuén amno
™V opada mMANBoug emTaUVTWY UALKOU Ta omola €xouv avamtuxBel oe yAwooa uPnAol emunmédou. O
ETUTOYUVTEG UALKOU £XoUV OXeSLAOTEL e TETOLO TPOTIO WOTE VA UMopouv va TpomomnotnBouv (configurable)
HE BAon TIg amaltioels TG ebpappoyng Kot Twv dedopévwy eloddou (size of input data, dataset, type of
algorithm, etc.). Me tov tTpomo auto yivetal eUKOAN N MOPAYWYN VEWV ETUTAXUVTWV UALKOU TTOU KOAUTITOUV
TIG AVAYKECG TOU XPHOTN KAl UmopoUV va evowpatwBolv texvoloyieg védoug.

Research on architecture for heterogeneous data centers based on hardware accelerators (2016-cnpepa)
(H2020 VINEYARD Project: Versatile Integrated Heterogenous Accelerator-based Data Centers)

H dnuloupyia vVEwV SIKTUOKWY eDAPHOYWY KoL UTINPECLWV OTWG N Texvoloyia védoug (cloud computing), kot
Ta peydha oykou Sedopéva (big data) éxel SnuloupynoeL TV avdykn yla o Loxupd kévtpa Sedopévwy (data
centers). Ta kévtpo autd Sedouévwy amotelovvtal and peyaleg cuatolyieg Stakoplotwy (server clusters)
Baolopévoug oe eme€epyaoTEC yeVIKOU okomoU (processors). KaBw¢ ta kévipa autd xpelaletal va
auéAavovtal yLo Vo avTamokplOoUy oTLG amalTHOELS TwV EPOPUOYWY QUEAVETAL KAL N KATAVOAWGCN EVEPYELAG.
JUpudwva pe Kamoleg HeAéteg, to 2002 n maykooplo ekmoumnn Stofeldiou Tou AvBpoKka TO KEVIPpWV
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S6ebopévwv AOyw TNC KOTAVAAWONG EVEPYELAG NTAV 76 €K. TOVOL Kal uTtoAoyiletal otL to 2020 Ba auénbel oe
259 ek. TOVOUG. Na auTov To AOYO €lval oNUAVTLKO va oXeSL00TOUV VEQ CUCTI AT YLa TA KEVTPO SE60UEVWV
Ta omola va apéxouv LPNAEG amoSO0ELG e XaUNAN KOTOVAAWGON EVEPYELAG.

JAUEPO oL TeploolOTeEPOl SlakoULloTEG (servers) Paoilovtal o €MeCEPYAOTEG YEVIKAG XPNONC TOU
katavaAwvouv laitepa auvénuevn evépyela. Ito €pyo VINEYARD oxeSialetal pla mpwtotumnn mAatdpopuo
yla kévipa Oebopévwyv ta omoia Ba Baocilovial TOCO OTOUC TUTILKOUG emeepyaoTtéC KoOwg Kal o€
T(POYPOUUATI{OUEVOUG EMITAXUVTEG UALKOU (programmable hardware accelerators) mou okomo Ba €xouv va
auénoouv TNV amdédoon KAl va HELWOOUV TNV KOTAVAAWGN TWV TIO KOWWV £hOpUOYWV OTO KEVIpA
6ebopévwy. H emtayxuvtég UALKOU, UmopoUVv Vol TIPOYPOUHOTIOTOUV WOTE VO €KTEAOUV OUYKEKPLUEVEC
Slepyaoieg koL pe TOV TPOMO QUTO emituyxavouv aufnuévn amdédoon Kol XapnAotepn Katavalwon
evépyelag. H mAatdpoppa auth Ba amoteAeital and pia cuotolyia amd TUTKOUG SLAKOMLOTEG aAAQ Kol
OLOKOULOTEG HE TIPOYPOUUOTI{OUEVOUC ETILTOXUVTEC UALKOU. Ol SLAKOULOTEC UE TOUG TIPOYPAUUATI{OUEVOUG
ETUTAXUVTEG UALKOU Ba mpooapuolovtol SuVOHLKA PE BAcn TNG ATMATACEL, TwV £POPUOYWV WOTE Vol
KOTAVOAWVYOUV TO XaUNAOTEPO OGO eVvépyeLag o KABE mepimtwon.

MapdAAnAa, oto £pyo auto Ba avamtuyBel to amapaitnto Aoylopiko (software) mou Ba divel tn SuvatotnTa
OTOUG XPNOTEC TOU UTIOAOYLOTIKOU VEDOUC TwV KEVIPpWVY S£60UEVWV va 0€LOTIOLOUV TOUG EMLTAXUVTEG UALKOU
pe eUKOAO Kal ATOSOTIKO TPOTIO AUTOHUATA AVAAOYQ LLE TIC ATOLTHOELS TNG EDAPUOYNAC.

JUVOTTIKA Ol KUpLOoL 0TOXOL UTOU TOU €pYOU Elval:

o H oxeblaon kal ulomoinon VEwV EVEPYELOKA OMOSOTIKWY OLAKOULOTWY PACLOUEVWY OF
TIPOYPOAUHUATL{OPEVOUG ETUTAXUVTEG UALKOU TIOU WImopoUV va mpoodEpouv uPnAn amodoon Kal XapnAn
KOTAVAAWGON EVEPYELAG.

. H oxebloon kol ulomoinon Tou amapPAltnTOU AOYLOUIKOU Ylot TNV OTPOCKOTTH Kol €UKOAN
o€lomoinon TWV EMITOYUVIWV.

. H ulomoinon ptag BLBALoBNKNg mou Ba meplexel Stddopoug EMITAXUVTEG UALKOU o popdn IP cores
yla epapUoyEG UTTOAOYLOTLKOU VEDOUC.

o H peAétn kat PEtpnon tng amodoong Tou OAOKANPWHUEVOU CUCTAATOC O€ 3 TUAOTLKEG EPAPUOYEC:
o Movtehomoinon eykeddiou (brain modelling)

o XPNUOTO-0LKOVOULKEG EQAPHUOYEG

. Avdaluon 6ebopévwv peydlou oykou mAnpodopiag (big data analytics)

Mo mapddslypa To £pyo auto Ba Swaoel Tn SuvatotnTa oTo XpNUATLOTAPLO ABNVWY TOU CUUUETEXEL OTO £PYO
va aUENOEL ONUOVTIKA TNV amodoon KAl TOUTOXPOvVa VO HELWOEL TNV KOTOVAAWON €EVEPYELAG TWV
CUOTNUATWY TIOU XPNOLUOTIOLOUVTAL Yl TNV €KTEAECN TWV XPNUOTOOLKOVOULKWY £PapUOYWV OMwC ol
edaAPUOYES YL TIG AyOPEG OELWV KaL TIOPAYWYWVY, TNV EKKABAPLON Kol TO SLAKAVOVIOUO TWV CUVAANQyWV Kal
TI§ epappoyES eniPAePng Twv cuvallaywv.

To gpeuvntikd £pyo VINEYARD, Sidpkelag 3 twv, cuvtoviletal (project and technical coordinator) amnd to
Epyaotriplo Mikpoemelepyaotwy kot Wndlakwy JuoTnuAatwyv t¢ oXoAng HAeKTpoAOywv MnYavikwy Kot
Mnxavikwyv Ymoloylotwv, E.M.M. kalL tou EpeuvntikoUu Mavemotnuiakol IVOTITOUTOU ZUCTNUATWY
Erukowwviag kat Yrohoylotwv (EMIZEY).

Texvikog YmelBuvog oAdkAnpou Ttou €pyou elval o Xplotodopog Kaxpng, omoiog¢ Atav KAl o0 KUPLOG
ouyypadéag tng mpdtaonc mou untoPAnOnke oto Horizon H2020.
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Research on processor architectures and accelerators for low-power data center server processor.

H dnuloupyia véwv SikTuakwv £hapUOYWY Kal UTINPECLWY OwG N texvoloyia védoug (cloud computing),
epapuoyég pe peyaro oyko dedopévwy (big data), ta kowwvika diktua (social networks) kal n avtaAiayn
apxelwv péow torrents (peer-to-peer file sharing) €xel dnuloupynosL TNV avaykn yla 1O LOXUPA KEVTPQ
bebopévwy (data centers). Ta kévipa autd deSoUEVWY AOTEAOUVTAL OO LEYAAEG OUOTOLXIEG SLOKOMLOTWY
(server clusters) ta omoia eivat diacuvbebepéva péow OSkTUWV peyaAng amddoong (high performance
networks). KaBwg ta kévtpa autd ypeldletal va aufdvovtal ylo vo avTanokplBolv OTLC OMALTAOELS TWV
edappoywv augavetol Kal n KatavaAwaon eveépyelag. ZUPPwWvVaA e KATOLEG HeAETEG, To 2002 n mayKoouLa
ekmopunn Sloeldiou Tou AvOpoKa TOo KEVTPWY SeSoPEVWV AOYW TNC KATOVAAWGONG evépyelag NTav 76 ek.
TOvoL Kot urtoAoyiZetat otL to 2020 Ba auénBel og 259 ek. tOVouG. MNa autov To AdYo €ilval CNUAVTLKO va
oxeSLaoToUV VEX CUOTAHATA YLo T KEVTpa SES0UEVWY Ta OTtola va TtapEXouv UPNAEG amodOoELG e XapnAn
KOTAVAAWON EVEPYELAG.

IAUEPA OL TIEPLOCOTEPOL SLOKOWLOTEG (servers) Baoilovtal os enefepyaotég yevikng xpnong (Intel or AMD
processors) mou KatavaAwvouv auvEnuévn evépyeta. MExpL IpLy amo Pepka xpovia, n avénon tng anddoong
TWV EMEEEPYACTWV EMITUYXAVOVTOV HE TNV aUENON TNG cuXVOTNTAG POAOYLOU OTouG enefepyactec. H avénon
NG ouxvoTnTaG NTav duvatr Kabwg TETUXALVOE TNV UAomtoinon OAo Kal pikpotepwv tpaviiotop (Moore’s
law). MNpw oto 2005-2006 Opwg, TapoAo mou cuvexilape va oxedlalovpe pikpotepa tpaviiotop, Sev nrav
duvatn n avgnon tng ouxvotnTag poAoylol oTouG eMeEePyaoTEC AOYw TNC auEnuévng Beppotntac. Kabwg n
KOTAVAAWGON EVEPYELAG EEAPTATAL AUETA ATIO TNV CUXVOTNTO POAOYLOU, N TIEPALTEPW AUENGCN TNG CUXVOTNTOC
Ba ouvenayotav thv urtepPolikn avénon tng Bepuotntag otoug enefepyaotec. H Abon mou uloBetnBnke
TOtg, ATavV N avénon tou aplBpol Twv emefepyactwy PEoa oto (Slo chip aflomolwvtag TIC HLKPOTEPEC
Slootdoelc Twv Tpaviiotop. AUCTUXWC OHWC, Ta TeAsuTala Xpovia mapatnpeital otl v pumopolue va
ocuvexlooupe va auv€dvoupe tov aplBud twv enefepyactwy péca oto (Slo chip. Meyalutepog aplBuog
ENMEeEEPYAOTWV CUVETIAYETOL CUXVOTEPN ETILKOWVWVIA HETAED TWV EMEEEPYAOTWV KOL AQUENUEVN KATAVAAWON
evépyelag. H AUon mou mpoteivetal yla Ta LEAAOVTIKOUG SLOKOULOTEG €lval N XPHoN €KWV KUKAWUATWY
(erutoxuvtwy UAkoU- hardware accelerators) ol omoiol elval oxedlaopévol €€ apxng va ekteAolvV
OUYKEKPLUEVEG Aettoupyleg. H AUon auTr mou £xeL xpnotpomnolnBel eup£wg oTta eEVowHATWHEVAA CUOTA AT
(r.x. smartphones, tablets) €éxeL 06nynosL otn onUavtikn Pelwon TNG KATAVAAWGONG EVEPYELAC. SUYKEKPLUEVQ,
n Abon mou mpoteivetal eivol n dnuloupyia cuotnudtwy oto (6o chip (SoC) mou va mepLEXEL KAl TOUC
ene€epyaoTEC AAA KAl TOUG EMITAXUVTEG UALKOU aTo (5o chip.

210 €pyo aUTO UeAeTONnke Kal Ba oXESLAOTNKE MO OLKOYEVELD OO ETULTOXUVTIEG UALKOU TIOU OTOXEUOUV OE
TIOAUTIUPNVOUG EMECEPYONOTEG OAOKANPWHEVWY KUKAWUATWY (MPSOC) e18ika yla kévipa Sedopévwy. H
mAaTPOpHa TTIOU avamtuxOnke katl oxedldotnke cupmneplapBdavel Tdoo Toug enetepyaoTég KaBwe Kat L8IKA
nAsktpovika Pndlakd kukhwpata (hardware accelerators) mou okomo eixa va av€noouv tnv anodoaon Kat va
HUELWOOUV TNV KATAVOAWGCN TWV TILO KOWVWV SLEPYACLWV TwV £PapLOoywV oTa KEVTPA SESOUEVWV.

H mAatdopua auth amoteAeital anod pio cuotolxia anod enefepyaoteg Kabwe Kot ta Yndlakd KUKAWHAT
ETUTAYUVONG Kal UMopoUV va uAomolnBolv oe MAATPOpUEG avadlataccouevng Aoykng (reconfigurable
platforms-FPGA). Emiong ta NAEKTPOVIKA KUKAWUOTO HUMOPOUV va EVOWUOTWOOUV o OAOKANpwUEVA
KUKAwHata eldikd oxedlacuéva yla kevipa dedopévwy (ASIC’s IP cores). To KUPLO XAPAKTNPLOTIKO AUTAG TNG
mAatdoppag eivat OtL Ba pmopel va mpocappoletal SUVALKA e BAoN TNG ATAITAOELS TWV EQAPLOYWV WOTE
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VO KATOVAAWVEL TO XAUNAOTEPO TOOO EVEPYELAG OE KAOE Tepimtwon.

2€ QUTO TO TPOYPAUUA ECTIACANE 0TNV SnULloupyla eLIKWY NAEKTPOVIKWY KUKAWUATWY EMLTAXUVIWY UALKOU
(hardware accelerators) €16k yla tnv mMAatdopua MapReduce, mou elval amd Ti¢ mo Slodedopgveg
TIPOYPOAUHUOTIOTIKEG TIAATHOPUEG YL KEVTpa Sedopévwy. ITO TPOYPAUUA OQUTO, ovomtufaue 2 elbwv
ETULTAYUVTEG UALKOU:

o ETLTOXUVTEC yeVIKOU OKOTOU: € QUTH TNV TEPIMTWON OXESLAOAUE Kol ovANTUEQUE ETILTAXUVTEG
UALKOU ylal TLG TILO KOLVEG Asttoupyleg otnv mAatdopua MapReduce. Zuykekpluéva oxeSLACAUE ETITAYUVTEC
UALKOU yLa Tnv Aettoupyia Reduce mou eivat kowr) otig meploodtepes epappoyEg (Etkova 1). O emitayuvtng
QUTOG Hmopel va tomoBetnBel SimAa oToug enMefepyaoTEg e OKOTIO va Au€noel TNV amddoor Toug Kal va
MELWOEL TNV KOTAVAAWON EVEPYELAG TOUG. O ETUTAYUVIAG QUTOG UITOPEL val LELWOEL £WG KAl 1.8% TNV CUVOALKN
KOTAVAAWONG EVEPYELAG.

. Emtayuvteg e16ikol okomoU: Itnv SeUTEPN TEPIMTWON OXESLACAUE KAl OVAMTUEAE ETUTOXUVTEG
UALKOU €L8IKOU OKOTIOU OL OTOLOL XPNOLOTIOLOUVTAL YLa TNV EKTEAECH CUYKEKPLUEVWY AELTOUPYLWV KoL gival
OXEOLOOUEVOL VLA OUYKEKPLUEVEC €DOPUOYEC. Z€ AUTA TNV TEPIMTWON UMOPOUUE VA TIETUXOUUE OKOUQ
peyaAltepn emitdyuvon tng edappoyng Kabwe Katl MoAD ULKPOTEPN KATAVAAWON EVEPYELOG. ZUYKEKPLUEVQ,
HUE TNV XPAON QUTWV TWV EMLTAXUVTWV UMOPOUUE va TIETUXOUME €we Kol 10x peiwon otn Katovaiwon
EVEPYELOG. TO MELOVEKTNUA OE QUTH TNV TEPUTTWON €lval OtL og Tepimtwon alaywv otnv edapuoyn
XPELA{ETOL KOL N TPOTIONMOLNGN TWV EMITAXUVIWY. Ma autd to AOYO, Ol EMITAXUVTEG QUTOL dev pmopolv va
evowpoTwBo LV péoa o chip aAAd pmopouv va uAomolnBolv o avadLaTaooOUEVN AOYIKT).

To amoteAéopato outol TOU TIPOYPAUUATOC TIPOUCLAoTNKAY ot Slddopa cuvESPLO KOL ETILOTNHOVLKA
TEPLOSIKA. JUYKEKPLUEVA TO QmMOTEAEopATA Topoucldotnkov o 8 Siebvy ouvedpla, 1 Siebvr £kBeon
(summit), 4 mepobika (m.x., 2 emwotnuovikd, 1 invited kat éva etalplkd meplodiko- Xilinx journal),
SlopyavwBnke pla nuepiba pe okomd TNV €peuva yla SLAKOULOTEG KEVIPWY SeSopévwy, Kal 50OnKe pia
SLAAEEN.

O XpLotodopog Kaxpng Ntav o KUPLOG EPELVNTIE TOU £pyou.

Research on software-defined optical transceivers:

Jta mAaiola aUTOU TOU EpeUVNTIKOU €pyou, o Xplotodopo¢ Kaxpng oxeblaoe kalL uAomoince tnv
OPXLTEKTOVLKN YLA €va OAOKANPWHEVO KUKAWHO ylot OTITIKOU SEKTEC Kal TopmouUg (optical transceivers) to
omolo pmopel va MpocapUoleTal OTIC QMALTHOELS TOU SIKTUOU. ZUYKEKPLUEVA OXedlaoe €vol KUKAWUA HE
vAwooa meplypadrc VAkou (Hardware description language) yiwa tnv auvtopatn 610pbwon odaApdtwy
(Forward Error Correction codes) to omoio prnopei va npocapudleTol OTLC ALt oL TOU SiKTUou.

Research on optical network architectures for data centers:
O Xplotdédopog Kaxpng epyaoTnke €pEUVNTLKA KAl LE TO oUyXpova OTTIKA Siktua yla KEvipa SeSoUEVWY.
JUYKeKPpLUEVA oTa TAAlolo TNG €peuvag MEAETNBNKOV Kal KOTNyoplomolibnkav oUoTNUATIKA OAEG ol

MPOoDATEC APXLTEKTOVIKEG YLa Tal SIKTUA OTITLKN G SLAcUVEEONG TWV EMEEEPYOCTWY TIOU XPNOLLOTIOLOUVTAL O
peyala kévtpa Sedopévwy. AKOUA CUYKPLONKAV CUOTNUOTIKA OAEG OL APXLTEKTOVIKEG WG TIPOG TNV amodoan,

15



Vv TaxlTNTa, TNV KBuoTEPNOoN KOl TNV EMEKTACLUOTNTA. ETtiong mpotabnke pe Koawvotopog peéBodog ya
omtikd Siktua og kévipa dedopévwy mou Baoilovral oe Texvikég MIMO (multiple input, multiple output). H
HEBOBOG QUTH ETLTPETEL TNV ETUKOLWVWVIA LETAEY TWV UTTOAOYLOTWV PE TTOAU XapnAn kabuotépnon kabwg Kat
HE peyalo puBud petaywyng Sedopévwv (bandwidth). H péBodocg autn, emituyxavel emiong tnv moAU
XaunAn katavaAwon evépyelag adol efoheidel tnv Umopén evepyofopwv peTaywywv OSeSopEvwv
Baolopévo og NAEKTPOVIKA OAOKANPWHEVO KUKAWLOTA.

Research on cognitive reconfigurable optical networks:

2ta mAaiola tou project CHRON, o Xplotddopocg Kaxpng oxediacse to cUOTNUO ylo TNV EMKOWVWVIO TwV
OTTTIKWV ETEPOYEVWV SIKTUWV PECW €VOG NAEKTPONXAVLIKOU-0TtTIKOU cuotrpatog (Optical- MEMSs) to omoio
gheyxotav anod pia mAatdoppa avadlatacodpevng Aoyikng (FPGA-based reconfigurable logic).

Tuppetoxn o Xpnuatodotoupeva Mpoypdppora:

EU Horizon2020 ICT: VINEYARD (Versatile Integrated Accelerator-based Heterogeneous Data Centres),
Technical Project coordinator, Senior Research Associate

VINEYARD aims to develop an energy-efficient integrated platform for data centres that will consist of (1)
energy-efficient servers based on customized hardware accelerators (novel programmable dataflow engines
and FPGA-based servers) and a (2) programming framework that will allow users seamlessly to utilize
hardware accelerators in heterogeneous computing systems by using traditional data centre and multi-core
programming frameworks (e.g. MapReduce, Storm, Spark, etc.).

The VINEYARD project will develop novel servers based on programmable dataflow accelerators that can be
customized based on the data-centre’s application requirements. These programmable dataflow accelerators
will be used not only to increase the performance of servers but also to reduce the energy consumption in
data centres. Furthermore, VINEYARD will develop a programming framework that will hide the complexity
of programming heterogeneous systems while at the same time providing the optimized performance of
customized and heterogeneous architectures.

Budget: 6.3 million euros

ICCS budget: 600K euros

National Grant from «Supporting Postdoctoral Researchers» of the Operational Program "ELIDEK" (Action’s
Beneficiary: General Secretariat for Research and Technology), 119.500 Euro

(CloudAccel: Hardware Acceleration of Machine Learning Applications in the Cloud),

Post-doctoral researcher Principal Investigator:

National Grant from «Supporting Postdoctoral Researchers» of the Operational Program "Education and
Lifelong Learning" (Action’s Beneficiary: General Secretariat for Research and Technology), 130.000Euro
Evepyelakda-amnodotika MoAumbpnva Zuvotipota OAokAnpwpévwyv KukAwpdtwv yla Kévipa AsSopévwv
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(Energy-efficient MPSoCs for Datacenters),
Post-doctoral researcher: Design and Implementation of novel architectures and hardware accelerators for

low-power server processors.

EU FP7 STREP ICT: ASTRON (Adaptive Software Defined Terabit Transceiver for Flexible Optical Networks,
2012-2015), Post-doc Researcher,

WP Leader: Design and implementation of novel hardware-based QC-LDPC FEC codes for software-defined
optical transceivers targeting flexible optical networks.

EU FP7 STREP ICT: CHRON (Cognitive Heterogeneous Reconfigurable Optical Network), 2010-2013, Post-doc
Researcher,

WP leader: Design and implementation of a novel optical testbed based on high performance FPGA-based
traffic generators and low-cost FPGAs for the control of the optical MEMS switches. Also design and
implementation of novel optical networks targeting high performance data center networks

EU FP7 STREP ICT: COCONUT (Cost-effective Coherent Ultra-dense WDM-PON for lamda-to-the-user access),
2012-2015, Post-doc Researcher,

WP leader: Design and implementation of a novel architecture for fast implementation of FFT codes for
optical transceivers.

EU FP7 IP ICT: SARC (Scalable Multi-core Architectures), Post-doc Researcher

Design and implementation of NP-SARC: Scalable Network Processing architecture in the SARC Multi-core
FPGA platform

EU FP7 NoE ICT: HiPEAC (Network of Excellence on High Performance Embedded Systems and Compliers),
Post-doc Researcher, Task leader
Research and Coordination of the Interconnection cluster in the HIiPEAC European NoE project

AutAwparta Eupeottexviag

Configurable Transactional Memory for Synchronizing Transactions,
C. Kulkarni, C. Kachris, USA Patent number 2009/0276599, Pub. Date Nov. 5, 2009

VI. 2YMMETOXH 2E ENAITEAMATIKOYZ KAl AAAOYZ 2YAAOTOYZ

e |EEE

e ACM

e High Performance Embedded Computing and Compilers (HiPEAC) NoE
o Texviko EmpeAntrplo EANGSag

VII. AAAEZ APAZTHPIOTHTEZ

Tepwvapio — OuAieg

e Optical Interconnects in Future Data Centers
International workshop on “Optical Communication Systems and Networks: From Data Centers to
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Broadband Access to Core Transport Networks”
Athens, May, 2014

e Programmable Network Processing Platforms,
Programmable Platforms for Programmable Networks
Invited tutorial on “Programmable Telecommunication Devices”,
Fostering innovation based research for e-Montenegro,
Podgorica, Montenegro, October 2013

e Optical interconnection networks for data centers,
Invited talk, 17™ International Conference on Optical Network Design and Modeling (ONDM’13),
Brest, France, April 2013

e Reducing carbon footprint in Telecom Networks and Data Centers,
Invited talk, Sustainability Forum, October 2012, Athens, Greece

e Optical Interconnects in Data Centers,
Invited talk, HIPEAC Computing system week, October 2012, Ghent, Belgium

e The Rise of Optical Interconnects in Data Center Networks,
Invited tutorial, ICTON July 2012, Coventry, U.K.

Kpitig Neplodikwv, Tuvedpiwv

Tuvébpua:

FPL 2005, ASAP 2005, CASES 2005, ISVLSI 2005, International Conference on Embedded Computer Systems:
Architectures Modeling and Simulation (SAMOS) 2005-2010, HiPEAC 2005, FPL 2006, ARC 2006, ISCA 2006,
Reconfigurable Architectures Workshop (RAW) 2006, System-on-a-Chip Symposium (SoCS) 2006, ASAP 2006,
Design Automation and Test in Europe (DATE) 2006, SAMOS 2006, Comp.Frontiers 2006, FPL 2007, ICPP
2007, ISVLSI 2007, ICPP 2010, ISVLSI 2012, FPL 2010, OFC 2011, OFC 2012, ECOC 2012, SAMOS 2018, SAMOS
2019, FPL 2019, SAMOS 2020, FPL 2020, SAMOS 2021, FPL 2021

NepLodika:

e |EEE MICRO,

e |EEE Transactions on Computers,

e Journal of VLSI,

e ACM Transactions on Embedded Computing Systems

e Journal of Systems Architecture (JSA),

e Journal of Systems and Software (ISS),

e Journal of Optical Communications and Networks (JOCN),
e Journal of Selected Topics in Quantum Electronics (JSTQE),
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