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MPONTYXIAKEZ ZMOYAEZ:

TuApna HAektpovikwv Mnxavikwv kat Mnxavikwv H/Y (8,06/10),
MoAuteyveio Kpntng, Xavia, 2001
Thesis: Design and Implementation of a TCP/IP core in Reconfigurable Logic

METANTYXIAKEZ ZNOYAEZ:

M.Sc. : TuAua HAektpovikwv Mnxovikwy kot Mnxavikwv H/Y,

MoAuteyveio Kpntng, Xavia, 2003

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

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

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

11l. AKAAHMAIKH APASTHPIOTHTA

1. AKAAHMAIKH EMMEIPIA

AIAPKEIA IAPYMA OEZH NEPITPA®H

1/2019 - 2/2020 (12|Anuokpitelo Enikoupog Enikoupog KaBnyntng oto A.M.O. ota

LNVEC) MavemniotuLo KaBnyntnic Wndrakd HAeKTpoVIKA TuoThpaTa
Opakng,  XIxoAn|«Wnoiaka MaBnuata: Opydvwon YmoAoylotwy,
HAektpoAoywv | Iuothuota» HAektpovikd KukAwpato
MnXoVIKwWY



mailto:kachris@gmail.com
https://scholar.google.com/citations?user=apb9IMUAAAAJ

1/2016 — 11/2021 (71 |Epeuvntiko Epeuvntng Meta-6ldaktoplkd¢  Epeuvntig ot
MNVEG) MavenLoTtnULoKO OPXLTEKTOVLKN UTIOAOYLOTWV yla
IvotitouTo £€TEPOYEVH] TANPOGOPLOKA CUOTHUOTA

JuotnuATwy UTIOAOYLOTWYV  yla. KEVTpa SSOUEVWY,

Emkowvwviwy Kal (Heterogeneous Data Centers based on

YroAoylotwy Hardware accelerators)

(ENIZEY), E.M.IM. Texvikog  YmevBuvog €pyou  oTo
npoypoppa Horizon2020 — VINEYARD:
http://vineyard-h2020.eu
Texvikog  YmevBuvog £pyou  ©OTO
nipoypappa EAIAEK: CloudAccel

9/2017 - 12/2017 EKMA Tunua | AdaokaAia Evowpotwpéva Juothuato

MAnpodopLkAg EVoOWUOTWHEVW

V OUCTNUATWV
9/2010-1/2016 Epyaotnplo Epeuvntng Meta-816aktoplkog Epeuvntng oe
(65 unvecg) ‘Epeuvag Kol OPXLTEKTOVLKN UTIOAOYLOTWVY yla

Empopdwaong EMEEEPYAOTEG €EUMNPETNTWV XAMNAAG

ot Texvoloyieg Katavalwong  evépyelag  (energy-

¢ MAnpodopiag efficient servers based on embedded

(Athens processors), apXLTEKTOVIKN SIKTUWV yLa

Information kévipo. Sebouévwyv (data center

Technology - interconnection networks) Kol

AIT) OPXLTEKTOVLKNA uTtoAoyLoTWVY
EVOWHATWHUEVWY  OUOTNUATWY  yld
TNAETUKOLVWVIEG (hardware
architecture for telecommunication
systems) ota eUpWTAIKA EPEUVNTIKA
£pyo: FP7 ACCORDANCE, FP7 CHRON,
FP7 COCONUT, FP7 ASTRON, NAVOLCHI

2/2010-8/2010 MavenotnuLo Néktopoacg HY220 Epyaotrplo Wnolokwv

(6 unveg) Kpntng (NA 407) KukAwpatwy

9/2009 — 1/2010 MavemnotnuLo Néktopoag HY225 Opydvwon YmoAoylotwyv

(6 nriveg) KpAtng (Na 407)

2/2009 —8/2010 Ivotitouto Epeuvntng Epguvntng o€ OPXLTEKTOVIKN

(19 pAveg) MAnpodopLkAg UTIOAOYLOTWY  yld  EVOWHATWHEVA
ITE CUOTHAUATA KOL ylad  TIOAUTUPNVOUG

ene€ePYAOTEC



http://vineyard-h2020.eu/

2. AIAAKTIKH EMMEIPIA

AsaokoAia padnudatwyv nptv ano tn APn tou Atdaktopikol AUMAWATOG:

IAPYMA OEZH MAGHMA AIAPKEIA
MoAuteyveio Kpntng, Tunua | BonBdg Juothuara Eap. E€Gunvo 2002
HAektpovikwv — Mnxavikwy | Epyaotnplakwy Mpaypatikov
Kol Mnyavikwv H/Y Aoknoswv Xpovou pe Mikpo-

£AEYKTEC
MoAuteyveio Kpntng, Tunua | BonBag Wndrakol Eap. E€aunvo 2001
HAektpovikwv  Mnxavikwy | Epyaotnplakwy YmoAoyloTég
Kal Mnxavikwy H/Y AoKnoewv
MoAuteyveio Kpntng, Tunua | BonBdg Aoyikry  Xxediaon |Eap. E€aunvo 2001
HAektpovikwv — Mnyavikwv | Epyaotnplakwyv Wndlakwv
Kol Mnyavikwv H/Y Aoknoswv JUoTNUATWY
MoAuteyveio KpAtng, Tunua | BonBag Ixebloopuog Xel. E€aunvo 2001
HAektpovikwv  Mnyavikwv | Epyactnplakwy ouvotnuatwv VLSI
kat Mnxavikwy H/Y Aoknoewv & ASIC

AsaokoAia padnudatwyv petd tn ARYPn tov AtaKTtopLlkol AtmAWHATOG:

IAPYMA OEzZH MAGHMA AIAPKEIA

A.N.0. TuApua HMMY Emnikoupog Opyavwon Xel. E€aunvo
KaBnyntnic YroAoylotwy 2019

A.N.0. TuAua HMMY Enikoupog HAeKkTpoVIKA Xel. E€aunvo
KaBnyntng Kukhwpota 2019

EKNA Tunua | Adaokwv Evowpatwpéva Xel. E€aunvo

MAnpodopLkng JuotAuaTa 2017

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

Empdpdwong oTLG | MEeTaAUKELOKNG Ko Evowpotwpéva | 2013

Texvoloyieg ™¢ | Exnaidevong JuoTthpaTa

MAnpodopiag (AIT)

Epyaotnplo Epeuvag kat | Aldaokwv Kévipou | Wnolakn Ixediaon Xel. E¢aunvo

Erpdpdwong oTLG | MEeTAAUKELOKNG 2013

Texvoloyieg ™¢ | Exnaidevong

MAnpodopiag (AIT)

Epyaotnplo Epeuvag kot | AlSaokwv Kévipou | Mikpoeme€epyaoTEg Eap. E¢aunvo

Empopdwong oTLg | MeTaAuKeLOKNG Kol Evowpotwpéva | 2012

Texvoloyieg ™¢ | Exnaidevong JuothuaTa

MAnpodoptag (AIT)

EmotAung Yrmohoylotwy, | Emiokémtng HY225 Opyavwon | Eop. E€aunvo

MNavemotuo Kpntng Néxtopag (NA407) YroAoylotwyv 2010

EmotAung YnoAoylotwy, | Emiokémtng HY220 Epyaotiiplo | Xel. E€aunvo




MNavemotuo Kpning Néxtopag (NA407) Wndlakwv 2009
KukAwpatwy

4. Juvorntiki Napoucioaocn AnUooleUCEWV

e Anpoolevoelg os BLBALa
o Hardware Accelerators in Data Centers, 2018 (editor)
o Optical Interconnects in DC networks, 2015 (editor)
o 6 Book Chapters

o  AnMOOCLEVUOELG O€ TIEPLOSLKA
o 22 peer-reviewed Journals

e Anuooleloelc o ouvedpla
o 68 peer-reviewed Conferences

o [latévieg
o 1 US/EU patent

e Etepo-avadopig
o 2554 overall citations
o H-index: 22
o i10-index: 45

o EmiBAedn SIMAWUATIKWV EPYAOLWV:
o 15 SUTAWHOTIKEG

4. ENIBAEWH AINAQMATIKQN EPTAZION

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

e Acceleration of Decision Tree Algorithms for Machine Learning, Asim Zoulkarni, EMI, AntptAtog 2020

e FPGA-Acceleration of Machine Learning Algorithms, a case study using Gaussian Naive Bayes,
lewpylog T¢avog, EMM, 2019

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

e Accelerating PageRank graph algorithms in reconfigurable logic, Anuntpng TplavtadUAiou, EMIM
2018

e Acceleration of Image Recognition on Caffe framework using FPGAs, Anuntpng Aavomnouiog, EMIM,
2018



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

Performance evaluation of Spark on embedded systems, lNnavvng 2tapelog, EMIM, 2016

Hardware acceleration of Logistic Regression Machine learning application, HAlag Kopouthag, EMN,
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, Mavemiotriuio
Kpntng, 2010

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

5. AKAAHMAIKEZ-AIOIKHTIKES APASTHPIOTHTEZ

TexVIkO¢ UTELBUVOC KAl CUVTOVIOTAG £pyOU TOU €UPWTALKOU £peuvnTikoU Tpoypaupatog H2020
ICT4 Low power and customized computing: VINEYARD — Versatile Integrated Heterogenous
Accelerator-based Data Centers, (technical project coordinator), ®eBpoudplog 2016 €wg lavouaplog
2018, NpoUmoAoyLouOg £pyou 6.2 €K. EVPW.

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

Emlotnuovikog umevBuvocg kat mpooéAkuan xphuatodotnong (xopnyla) amd tnv etatpia Xilinx (USA)
$100,000, AskepBplog 2018

Eruotnpovikog umevBuvog Kkal TpocéAkuon xpnuatodotnong, 119,500 supw. 1n MPOKHPY=H
EPEYNHTIKQON EPTQN EAIAEK TIA THN ENIZIXYZH METAAIAAKTOPQON EPEYNHTQN/TPIQN, 2018,
Hardware Acceleration of Machine Learning Applications in the Cloud, 2019 - 2021

https://cloudaccel.weebly.com/

Juyypadr Kal TPooEAKUCH EUPWIAIKWY Tpoypappdtwy (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, MNpoimoAoylopog dopéa: 250.000 evupw

o VINEYARD, Versatile Integrated Heterogenous Accelerator-based Data Centers, JUvoAlkog
npolnoAoylopog 6.000.000 Eupw, MpolmoAoylopdc dpopga: 600.000 supw


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

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

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

Epeuvntic oto eupwrnaiko €épyo AEGLE, Pioneering Healthcare Future, (January 2016)

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

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

Epeuvntig (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)

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

Epeuvntig oto eupwraiko €pyo SARC (Scalable computer ARChitecture), 2009 -2010

Avantuén UHaBnuatwv Kol opyoavwaon gpyootnpiovu MIKPOEMEEEPYAOTWY KAl EVOWHOTWUEVWY
cuoTnUATwWY pe MAatdopues FPGA and Arduino, AIT, 2012

Avarmrtuén pabnudtwv kot opyavwon epyootnpiouv Opydvwong Ymoloylotwv Paciopéva os FPGA,
Mavemnotiulo Kpntng, Tunua Emwotiung Yroloylotwy, 2010

Avamrtuén pobnudtwv kal opydvwon epyaotnpiou Wndlakig xediaong PBoaolopeva oe FPGA,
MNaveruotruo Kpntng, Tunua Emotiung Yrnoloylotwy, 2009

Mé£MAog tnG emitpomnng (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 |EEEISVLSI 2017

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

IV. ENAITEAMATIKH APASTHPIOTHTA

AIAPKEIA IAPYMA OEzZH NEPITPA®H
1/2019 - 6/2023 | InAccel AleuBuvtnig AlevBuvtg  épeuvag  Kal
(54 unvecg) ‘Epeuvag avamtuéng o€ TeXVoAoyiegg

ETUTOXUVTWY UALKOU (FPGA)
yloL UTTOAOYLOTIKA OUOTHUATO
védpoug uPnAwv anodocswv

2/2008 —1/2009 Jwpa Epsuvog — | AVOAUTAG — | Alayelplot¢ AwtOwv oTo
(12 pnvecg) MAnpodopikng (EM) Mpoypappatiot | Kévtpo MAnpodopLkng
EAANVLIKOG ZTpaToc Ag H/Y YrnootnplEng Jtpatou
(KEMYES)
9/2006 — 12/2006 Xilinx, Inc., San Jose, | Mnxovikog H/Y | Mnxovikog oxebloong
(internship) CA OPXLTEKTOVLKNG PYnolokwy
ovothudtwv  (FPGAs)  kal
OPXLTEKTOVLKAG yla
reconfigurable mobile devices
12/2003 - 12/2004 Theon Sensors S.A, | Mnxavikog H/Y | Mnxavikog oxeblaong
(13 pnveg) ABnva OPXLTEKTOVLKAG Pnolokwy
ocuotnudtwy (ASIC) yia MEMS
sensors
11/2002-11/2003 Ellemedia Mnxavikog H/Y | Mnxavikog oxeblaong
(13 pnveg) Technologies, ABrva PndLakwv CUOTNUATWY

(FPGAsS) kol QPXLTEKTOVLKNAG
yla residential gateways

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

(Mpaktikn aoknon) ABnva dndLakwv CUOTNUATWY
(FPGASs) yla ™TmMka
ouoTnUOTA

V. EPEYNHTIKH APAZTHPIOTHTA

Npormtuyiakn Epsuva:

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.

Metamntuyiakn 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
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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.

Meradidaktopikn Epsuva:

Emotnuovikog umeuBuvog kat tpoagAkuan xpnuatodotnong, 119,500 supw. 1n MPOKHPY=H EPEYNHTIKQN
EPTQN EAIAEK A THN ENIZXYZH METAAIAAKTOPQON EPEYNHTQN/TPIQN, 2018, Hardware Acceleration of
Machine Learning Applications in the Cloud, 2019 - 2021

EAIAEK —2019-2021

Emrayvvon Mnyovikig Madnong oe Teyvoroyieg Népovg pe Emrayvvréc Ynouuxkov Kokhopdrov
CloudAccel

H dnuloupyla VEwv SIKTUOKWY POPLOYWVY KaL UTINPECLWV OTWE N texvoloyia védoug (cloud computing), n
unxavikn padnon (machine learning), ta veupwvikd diktua (neural networks)kat n avaAuon peydiou dykou
Sebopévwy (big data analytics) €xel SnuUloupynoel TNV avaykn yla To oxupa kévtpa Sedopévwyv (data
centers). Ta kKévipa autA SeSouEvVwy amoteAouvtal and peydAeg cuotolyieg Stakoplotwy (server clusters)
TIOU KaAoUVTaL ouvexwg va emnefepyalovial PeEYGAOU OyKou Oebopéva Kol HeEYAANG TOAUTIAOKOTNTOG
edapUOYES XWPLE VA AUENCOUV ONLAVTLKA OTNV KATAVAAWGCN EVEPYELAC.

Mo auToV To AOYO lval GNUAVTIKO Vo oXeSLACTOUV VEO CUCTAMATA YLa Ta KEvTpa Sedopévwy Ta omoia va
mapéxouv UPNAEG amoSOoELl He XOUNAN KaTavAAwon eVEPYELOC. IAUEPA OL TIEPLOCOTEPOL SLAKOULOTEG
(servers) Baoilovtal os emeepyaocTtég yeVIKAC xprong (. GPUs) mou katoavaAwvouv auénuévn evépyela.
Mpoodata, MoAAEG eTalpieg mou Slaxelpilovral kévipa SeSopuévwy Poomabolv va EVOWUATWOOUV GTOUG
SLOKOULOTEG (servers) emtayuvtéG UALKOU (eldikd nAektpovikd Pnolakd kukAwpata (hardware accelerators)
TIou oKoTo Ba £xouv va au€noouy TV amddoaon Kol Vo LELWOOUV TNV KATAVAAWGT EVEPYELOC TWV TILO KOLVWV
Slepyaolwv Twv edpappoywyv oto Kevtpa dedopévwy. Ta Pndlakd KUKAWUOTA EMITAXUVONG UIMOPOUV va
vlomotnBolv o mAatdopueg oavadlatacoopevng Aoyilkic (reconfigurable platforms-FPGA). To kuUplo
XOPAKTNPLOTIKO TWV TPOYPOUUATIOUEVWY ETILTAXUVIWY UAWKOU eival OTL pmopolv va mpooapuolovtol
SUVOLKA e BAoN TNG OTMALTAOELS TWV EPAPUOYWV.

2TOX0C TNG EPEUVNTIKAC TPOTAoNG elval n oxedlaon Kol OVATTUEN ETUTAXUVIWV UALKOU ylo £DOPUOYES
pueyahou oykou dedopévwy (big data analytics), enmefepyaocia ypddwv (graph computations) kal epoapUHoyEG
UNXavikng pnadnong (machine learning). H oxebiaon kot n avamtuén aUTWY TWV ETUTAXUVTWY HUE TUTILKEG
YAwooeg replypadng uAtkou (HDL) sivat xpovoPBOpeG Kal EMPPETNC 0€ AABON. IKOTOC QUTAC TNG EPEUVNTLKNAG
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npotacng eivat va avortuxBel n pebBodoloyia mMou Ba EMUITPEMEL TNV QAVANTUEN EMUITAXUVTIWVY UALKOU
Baolopéva oe epyoleia uPniol emumédou ouvBeong (high level synthesis tools) ta omoia Ba eival
TapapeTponoLotpa. Ot eMTayUVTEG UALKOU Ba UmopoUV va TPOTomolnBoUv WOoTe Vol KAAUTITOUV TIG AVAYKES
Twv edpoppoywv oe TeEXVOAoylec védpoug. Ta epyadsia oUTA UMTOPOUV Vol OXESLACOUV NUL-AUTOUOTO
ETUTAXUVTEG UALKOU amo YAWOOEC TPOYPAUUATIOMOU (. C i C++) aMAd €xouv TOAAOUG TEPLOPLOLOUC.
IKOTOG TNG MPOTAONG QUTAG lval n oxedlaon TEXVIKWVY Kol epyaleiwv mou Ba emITpEMOUV TNV AvATTUEN
TIAPOAUETPOTIOINCIUWY EMITOXUVIWY UAIKOU yla £hOpPUOYEC HEYAAOU OYKOU OeSOPEVWV KOl UNXOVIKAC
nabnong.

Apxwka Ba oxedlaotel pa pebodoroyia mou Ba emtpénel tnv BeAtiotomoinon tTwv epyaleiwv ouvBeong
erutoyuvtwy uPnAol erunédou (high level synthesis tools) el6ka yla epapuoyEg avaAluong LeYAAoOU OYKoU
Sebopévwy (big data analytics) kat pnxavikng padnong (machine learnings) mou €ival Ta MO AMALTNTIKA ATIO
anon enefepyaocTtikng Loxuc. To mpoypappa Ba maipvel cav lcodo tov alyoplBuo o popdn yAwooog
TiPOoypPAHATIOMOU (C or C++) mou TPEMEL va. UAOTIOLHOEL Kal Ba To Tpomomnolel KAaTAAMNAQ WoTe To epyaleio
ouvBeonc uPnAou emmESou va UMopel va To GUVBEGCEL O£ EMLTAXUVTH UALKOU.

TNV ouvéxela Ba oxedLaOTOUV OL ETITAXUVTEG UALKOU o popdr IP blocks pe tétolo tpodmo wote va eivat
TIOPOUETPLKOL KOl VO UTTOPOUV VO TIPOCOPUOCTOUV OTLC AmaTroelS TG edappoync. OAoL oL EMITAYUVTEG
UALKOU Tou Ba oxedlaotolv Ba gival pe TETOLO TPOTIO WOTE VA EMLTPEMOUV TNV eUKOAN EVOWUATWON TOUG 0T
TUTILKA TIPOYPAULOTO TIOU XPNOLUOTIOLOUV oL XPHOTEG oTa KEVTpa dedopévwy yla texvoloyisg védoug (cloud
computing). Me Tov Tpomo autd Ba sivat Suvatr n aflomoinon Twv EMITOXUVIWY UALKOU XWpIC va Xpelaotouv
UEYAAeG OAAQYEG OTOV apXLKN Edapoyr).

JUVOALKA oL KUPLOL OTOXOL AUTOU TOU €PYOU elval:

e H oyxeblaon kat uhomoinon eikwv Pndlakwv kKukAwpdtwv (hardware accelerators) yia Tig mo
Slobebopéveg Slepyooieg Twv edappoywyv ota KEVIpa Sedopévwy OMwG £DAPHOYEG UNXOVLKNAG
MaBnong, veupwvikwv SIKTUWV Kol avaiuong dedopévwy (machine learning, graph computations,
etc.). Ta KUKAwpato autd Ba pmopouv va au€Roouy TNV amodoon ToU CUCTAUATOG KAl VO LELWOOUV
ONUAVTLKA TOV XpOVO EKTEAEONC TWV EGAPUOYWV.

e Ta kukAwpota Ba oxedlactouv pe tnv popdr IP blocks kat Ba pmopolv va tpomomnownBolv
TAPAUETPIKA WOTE va €elval €UKOAN KalL yphAyopn n avamtuén VEWV EMITAXUVIWV TIOU
QVTAToKpivovTal OTLG amaltioels Twv epapuoywv (configurable hardware accelerators).

o H gumopikn eKUeTAAAELONG TWV PNPLAKWY KUKAWUATWY W¢ oTolxela mveupatikig wWdloktnaotag (IP
cores) to omoio pmopoUv va tomoBetnBolv oe on-line kataotApata 6mw¢ to Amazon AWS
marketplace kat IBM SupperVessel mou npdodata Eekivnoav va SlabBétouv eTepoyevelg TAATPOPES
KEVIPWVY SEGOUEVWV LLE ETUTOYUVTEG UALKOU BACLOUEVOUG OE KUKAWHATA avaSLATAOOOUEVNG AOYLIKAG
(reconfigurable computing).

H oxebiaon kat n vlomoinon emtayuvtwy UALKOU cuvhnBw¢ amattel TV meplypadrn os avaAutiky yYAwooo
nieptypadng vAikoU (hardware description language) n omoia givat xpovoBopa kat cUvBetn. Teheutaia €xouv
SloteBel otnv ayopd epyaldeia mou emITPEMOUV TNV Snuloupyia emitayuvtwy UAKoU os yAwooeg uPniou
emutédou. Juvnbwg Opwe ta amoteAéopata Sev eival TOAU amodotikd evw TOAAEG dopéC xpeLaleTal va
oXebL00ToUV SL1adOpPETIKEG UAOTIOLOELG YLA VO KAAUTITOUV aKOMA Kal TV Sl epappoyn n omola pmopet va
£xel SladOopETIKEG amattoelg. Ta Baoikd oTolela Kalvotopiag tTng mpotaong autnc, elvat n avamtuén ano
v opada mANBoug emitayuvtwy UAKOU ta omola €xouv avamtuxBel oe yAwooa uPnAol emunédou. OL
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ETUTOYUVTEG UALKOU £XoUV OXeSLaOTEL e TETOLO TPOTIO WOTE VA Umopouv va TpomonotnBouv (configurable)
HE BAon TIC amaAltAoELG TNG ebopuoyng Kot Twv dedopévwy eloddou (size of input data, dataset, type of
algorithm, etc.). Mg tov tpomo autod yivetal eUKOAN N MOPOAYWYN VEWV ETITAXUVTWY UALKOU TIOU KOAUTITOUV
TLG OWVAYKEG TOU XPHOTN KAl KIopoUV va evowpatwBoUuv texvoloyieg védoug.

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

H Snuwoupyia véwv Siktuakwy epaproywy Kal UTINPESLWY OTwG N TexvoAoyia védoug (cloud computing), kat
Ta peyaha oykou debopéva (big data) £xel SnuLoupyrnoeL TNV avaykn yla o oxupa kévtpo 6edopévwy (data
centers). Ta kévtpa autd dedouévwy amoteAouvTal amo PEYAAEC cuaTolyiec StokouloTtwy (server clusters)
Baolopévoug oe emefepyaoTEC yeViKOU okomoU (processors). KoBwg ta kévipa autd Xpeldletal va
auéAvovtal yLo Vo avtamokplBoUy oTLG amalTtHoeLS TwV ePaPUOYWY AUEAVETAL KaL N KATAVOAWGON EVEPYELAG.
JUpdwva pe Kamoleg peAéteg, to 2002 n maykooplo ekmoumnn Stofeldiou Tou AvBpoaKka TO KEVIPpWV
Se60HEVWV AOYW TNC KATAVAAWONG EVEPYELAC NTAV 76 £K. TOVOL KoL UTtoAoyileTal otL To 2020 Ba auénbei ot
259 £K. TOVOUG. Mo auTOV To AOYO ElvaL ONUAVTIKO VA OXESLOOTOUV VEQ CUCTHOTA YL T KEVTpA SES0UEVWY
Ta omola va Tapéxouv LPNAEG amoSOCELG e XOUNAN KOTOVAAWGON EVEPYELAC.

JAUEPO oL TeplocOTEPOLl OLaKOULOTEG (servers) Paoilovtal oe €MeCEPYAOTEG YEVIKAG XPNONC TIOU
KatavoAwvouv olaitepa avénpévn evépyela. 3to £€pyo VINEYARD oyxeSidletal pla mpwtotumn mAatdopua
via kévipa Sedopévwyv ta omoia Ba Paocilovtal TOOO OTOUG TUTILKOUC emefepyaoctég kKobwg kol ot
T(POYPOUUATI{OUEVOUG EMITAXUVTEG UALKOU (programmable hardware accelerators) mou okomo 6a €xouv va
auénoouv TNV amdédoon KAl va HELWOOUV TNV KOTAVAAWGN TWV TIO KOWWV £hOpUOYWV OTa KEVIpA
6ebopévwy. H emTayuvtég UALKOU, UMOPOUV VOl TIPOYPOUHATIOTOUV WOTE VA €KTEAOUV OUYKEKPLUEVEC
Slepyaoieg koL pe TOV TPOMO QUTO emituyxAvouv aufnuévn amdédoon Kol XapnAotepn KatavaAwon
evépyelag. H mAatdpoppa autr Ba amoteAeital and pia cuctolyia amd TUTKoUG SLAKOMLOTEG aAAG Kol
OLOKOULOTEG E TIPOYPOAUUATIIOUEVOUC ETUTAXUVTEC UALKOU. Ol SLOKOULOTEG LE TOUC TPOYPAUUATI{OUEVOUC
ETUTOXUVTEG UAKOU BOa mpooappolovtol Suvaplkd pe BAcn TNC AMALTAOEC TwV £PaApUOYyWY WOTE va
KOTAVOAWVOUV TO XaUNAOTEPO OGO evépyelag o KABE mepimtwon.

MapdaAAnAa, oto £pyo auto Ba avamtuyBel To amapaitnto Aoylopiko (software) mou Ba divel tn SuvatdtnTa
OTOUG XPNOTECG TOU UTIOAOYLOTIKOU VEDOUC TwV KEVIPpWY S€60UEVWY va 0ELOTIOLOUV TOUG ETLTOXUVTEG UALKOU
ME eUKOAO Kal ATOSOTIKO TPOTIO AUTOMATA OVAAOYQ LE TLC ATOLTHOELS TNG EQOPUOYNAC.

JUVOTTTLKA OL KUPLOL 0TOXOL AUTOU Tou £pyou eivat:

. H oxebiaon koL ulomoinon VEWV €eVEPYELOKA amOSOTIKWY SLAKOULOTWY PACIOUEVWY OFE
T(POYPOUUATI{OUEVOUC ETUTAXUVTEC UALKOU TIou pmopouv va mpoodépouv uPnAn amédoon kat xaunAn
KOTAVAAWGON EVEPYELOC.

. H oxebioon kol ulomoinon Tou amoPAlTNTOU AOYLOUIKOU Ylot TNV OTPOCKOTTH Kol €UKOAN
a€lomolnon TWV EMITOYUVIWV.

o H ulomoinon piag BLBALoBnKkng mou Ba meplexel dLddopoug EMITAXUVTIEG UALKOU o popdn IP cores
yla epapUoyEG UTIOAOYLOTLKOU VEDOUC.

. H pelétn kat pétpnon tng amodoong Tou OAOKANPWHEVOU CUOTAHATOC O 3 TIAOTLKEG EPAPUOYEC:

. Movtehomoinon sykeddhou (brain modelling)

. XPNUOTO-0LKOVOULKEG EHAPUOYES
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o Avdaluon 6ebopévwv peydlou oykou mAnpodopiag (big data analytics)

Ma moapadelypa to £pyo auto Ba Swaoel Tn SuvatdtnTa oTto XpNUatiot)elo ABnvwy TOU CUUUETEXEL OTO £pYO
va aUufNoEL ONUAVILKA TNV amodoon Kol TAUTOXpova Vo HELWOEL TNV KATAVAAWGCN EVEPYELNG TWV
CUOTNUATWY TIOU XPNOLUOTIOLOUVTAL YL TNV €KTEAECN TWV XPNMUOTOOLKOVOULKWY £PapUOYWY ONwE Ol
£papUOYEC yLA TIG AyOPEC LWV KOL TTOPAyWYWYV, TNV EKKABOAPLON KAl TO SLOKAVOVIOUO TWwV GUVOAAOYWV Kol
TI¢ epappoyEg eniPAedng Twv cuvallaywv.

To gpeuvnTtikd £pyo VINEYARD, Sidpkelag 3 twv, cuvtoviletal (project and technical coordinator) amno to
Epyaotriplo Mikpoeme€epyaotwy kot Wnodlakwv ZuoTnUATwy TG oXoAnG HAeKTpoAOywvV MNYavikwy Kot
Mnxavikwv Ymoloylotwv, E.M.M. kat tou Epeuvntikol MNavemotnuiakol IvoTitouTou ZuoTnUATWY
Erukowwviag kat YroAoyiotwv (EMIZEY).

Texvikog YmeuBbuvog oAOKAnpou Tou €pyou elval o Xplotodopog Kaxpng, omoiog ntav kol o KUpLog
ouyypadéag tng mpdtaong mou untoPAnBOnke oto Horizon H2020.

Research on processor architectures and accelerators for low-power data center server processor.

H dnuloupyia véwv SikTuakwv £PAPUOYWY Kal UTINPECLWY OwG N texvoloyia védoug (cloud computing),
epapuoyég pe peyaho oyko dedopévwy (big data), ta kowwvika diktua (social networks) kal n avtaAiayn
apxelwv péow torrents (peer-to-peer file sharing) €xetL dnuloupynosL TNV avAyKn ylo TIO LOXUPA KEVTPQ
Sebopévwy (data centers). Ta kévipa autd dedopévwy amoteAolVTaL Ao PEYAAEG OUOTOLYIEC SLOKOULOTWY
(server clusters) ta omoia eivat dtacuvbedepéva péow SikTUWV peydAng amoddoong (high performance
networks). KaBw¢ ta kévtpa autd xpeldletal va auvfdvovtal ylo Vo ovTanokplBolv oTIg OMALTAOELS TWV
edapuoywv aufavetol Kal n KatavaAwaon evépyelag. TUpdwva Ue KATOLEG peATeg, To 2002 n maykoouLa
ekmopunn Sloeldiou Tou AvOpaKa TO KEVTIPWY SeS0UEVWV AOYW TNG KATAVAAWGONG eVEPYELag NTav 76 €K.
TOVoL Kot umoAoyiletal otL to 2020 Ba auénBbel oe 259 ek. TOvouG. MNa autov To AdYo €ilval CNUAVTLKO va
oXe6LO0TOUV VEQ CUOTHATA Yo TA KEVIPA SeSoUEVWY Ta omola va Ttapexouv UPNAEC amoSOoELg pe XapnAn
KOTOVAAWGH EVEPYELAG.

IAUEPA OL TIEPLOCOTEPOL SLOKOULOTEG (servers) Baoilovtal os emefepyaotég yevikng xpnong (Intel or AMD
processors) mou KatavaAwvouv auvnuévn evépyeta. MExpL mpLy amo Pepka xpovia, n avénon tng anddoong
TWV EMEEEPYACTWV ETMLTUYXAVOVTAV HE TNV AUENON TNG CUXVOTNTOG POAOYLOU OTOUG enefepyacTtec. H augnon
NG ouxvotntag ntav duvarn kabwc metuyaivape tnv vAomoinon oAo Kal pkpdtepwy Tpaviiotop (Moore’s
law). Nopw oto 2005-2006 OpwWG, MapoAo mou cuvexilape va oxedlaloupe pKkpotepa tpaviiotop, dev ntav
Suvartr n avénon tng cuxvotTNTAg POAOYLOU OTOUC EMEEEPYAOTEG AOYW TNC auENpéEvng Beppotntag. Kabwg n
KOTAVAAWGON EVEPYELAG EEQPTATAL AUETA ATTO TNV CUXVOTNTO POAOYLOU, N TEPALTEPW AUENGCN TNG CUXVOTNTOC
Ba cuvemayotav thv untepPolikn avénon tng Bepuotntag otoug enefepyaotes. H Abon mou uloBetnOnke
TotTg, ATAv N avénon tou aplBpol Twv emefepyaoctwy pEoa oto (Slo chip aflomolwvtag TIC HLKPOTEPES
Slootdoelc Twv Tpaviiotop. AuCTUXWC OMWG, Ta TeAeuTala Xpovia mapatnpeital otL v pmopole va
ouvexlooupe va auvfdvoupe tov aplBUd twv enefepyactwy péca oto (Slo chip. Meyalutepog aplBuog
eNMe€EPYAOTWV CUVETTAYETAL CUXVOTEPN ETIKOWVWVIA HETAED TWV EMEEEPYAOTWV KOL AQUENUEVN KATAVAAWON
evépyelag. H AUon mou Tmpoteivetal yla Ta LEAAOVTIKOUCG SLOKOULOTEG €lval N XPHon €KWV KUKAWUATWY
(emitayuvtwv UAwoU- hardware accelerators) oL omoiol eival oxebiaopévol €€ apxng vo €KTEAOUV
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OUYKEKPLUEVEG Aettoupyleg. H AUon auTr mou £xeL xpnotpomnolnBel eup£we ot EVOWHATWHEVAA CUOTA AT
(r.x. smartphones, tablets) €éxeL 06nynosL otn onUAVTIKr Pelwon TNG KATAVAAWGONG EVEPYELAC. ZUYKEKPLUEVQ,
n AUon mou mpoteivetal gival n dnuoupyia cuotnudtwyv oto do chip (SoC) mou va MEPLEXEL KAl TOUG
ENMEeCEPYAOTEG OAAG KAL TOUC EMITAXUVTEC UALKOU oTo (610 chip.

210 €pyo aUTO UEAETNONKE KAl Ba OXESLAOTNKE LA OLKOYEVELO OO ETUTOXUVTEG UALKOU TIOU OTOXEUOUV CE
TOAUTIUPNVOUG EMEEEPYOOTEG OAOKANPWHEVWY KUKAWUATWY (MPSOC) el8ikad yla kévipa Sedopévwy. H
TAQTPOPHA TIOU avVamTUXONKe Kal oXeSLAOTNKE CUUTMEPAAUPBAVEL TOOO TOUG EMEeEepyaOTEG KABWG Kal ELSIKA
nAekTpovika Pndlakad kukhwpata (hardware accelerators) mou okomo sixa va av€noouv tnv anodoon Kat va
LELWOOUV TNV KATAVAAWGCH TWV TILO KOWVWV SLEPYACLWV TWV £PapPLOYWY OTa KEVTPA SESOUEVWV.

H mAatdopua auth amoteeital and pia cuotolyia and enefepyaotég kKabBwe kot ta Pndlakd KUKAwpata
EMTAXUVONC KOL UMOopoUV va uAomownBouv oe mAatdopueg avadlotacoouevng Aoyikng (reconfigurable
platforms-FPGA). Emiong ta NAEKTPOVIKA KUKAWUOTO UTTOPOUV VO EVOWHATWOOUV 0 OAOKANPWHEVA
KUKAwpata eldika oxedlacuéva yla kevipa dedopévwy (ASIC’s IP cores). To KUPLO XAPAKTNPLOTIKO AUTAG TNG
mAatdopuag eival 6tL Ba pmopel va mpocapuoletol SUVOLIKA Pe BACN TNE AMALTAOELS TwV EHAPHOYWY WOTE
VO KATOVAAWVEL TO XAUNAOTEPO TOCO EVEPYELAG OE KABOE Tepimtwon.

Y€ QUTO TO MPOYPAUUA ECTIACANE 0TNV SnuLloupyia elIKWY NAEKTPOVIKWY KUKAWUATWY EMLTAXUVIWV UALKOU
(hardware accelerators) €16k yia tnv mMAatdopua MapReduce, mou elval amd TIc 1o Slodedopveg
TIPOYPOAUHUOTIOTIKEG TIAATHOPUEG YL KEVTpA Oedopévwy. ITO TPOYPAUUA OUTO, ovamtufaue 2 elbwv
ETUTOXUVTEG UALKOU:

. EMITOXUVTEC yevIKOU OKOTOU: € QUTH TNV TEpIMTwon oXeSLAoaUe Kol ovamtuEape EMITAXUVTEG
UALKOU ylal TIG TTLO KOLVEG Asttoupyleg otnv mAatdopua MapReduce. Juykekplpuéva oxeSLACAUE ETILITAUVTEC
UALKOU yia tnv Asttoupyia Reduce mou eivat kowr) otig meploocdtepes edpoppoyEg (Etkova 1), O emitayuvtng
QUTOG Hmopel va tomoBetnBel SimAa oToug enMefepyaoTEG e OKOTIO va AUuERoeL TV anddoor Toug Kal va
MELWOEL TNV KOTAVAAWON EVEPYELAG TOUG. O EMITAYUVINAG QUTOG UITOPEL val LELWOEL £WG KAl 1.8% TNV CUVOALKN
KOTAVAAWONG EVEPYELAG.

o Emutayuvieg €161kol okomoU: Itnv SeUTepn MEPIMTWON OXESLACOUE KAL AVOTTTUEQE ETUTOXUVTEG
UALKOU €L81KOU OKOTIOU OL OTIOLOL XPNOLOTIOLOUVTAL YLa TNV EKTEAECH CUYKEKPLUEVWY AELTOUPYLWV KoL Elvat
OXEOLOOUEVOL VLA OUYKEKPLUEVEC €DOPUOYEC. Z€ QUTA TNV TEPIMTWON UMOPOUUE VA TETUXOUUE OKOMA
peyaAltepn emitdyuvon tng edappoyng Kabwe Katl MoAD UKPOTEPN KATAVAAWON EVEPYELOC. JUYKEKPLUEVQ,
ME TNV XPNON QUTWV TWV ETLTAXUVTIWV UMOPOUME va TIETUXOUME €we Kol 10x pelwon otn KatavaAwon
eVEPYELAG. TO MELOVEKTNMA OE QUTA ThV Teplmtwon eival otL oe mepintwon aAllaywv otnv edopuoyn
XPELAlETOL KAL N TPOTOMOINON TWV EMITAXUVTWY. Ma auto to AGYOo, Ol EMUTOXUVIEG auTtol Sev Hmopouv va
evowpatwBoUv péoa oe chip aAAd pmopouv va uAomolnBouv o avadlatacoopevn AoyLIKA.

To amoteAéopato outol TOU TPOYPAUUATOC TIPOUCLAoTNKAY ot Slddopa cuVESPLO KOL ETILOTNHOVLKA
TEPLOSIKA. JUYKEKPLUEVA TO amoteAéopata mopoucidotnkov o 8 Siebvy ouvedpla, 1 Siebvr £kBeon
(summit), 4 meplodika (m.x., 2 emotnuovikd, 1 invited kal éva etalplkd meplodiko- Xilinx journal),
SlopyavwBnke plo nuepiba pe okomd TNV €peuva yla SLAKOULOTEG KEVTIPWY Sedopévwy, Kal §0Onke pia
SLaAeEN.

O Xplotodopog Kaxpng ntav o KUPLOG EPEVVNTHG TOU £pYOU.
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Research on software-defined optical transceivers:

Jta mAaiolad oUTOU TOU €EPeuVNTIKOU €pyou, o Xplotodopog Kdaxpng oxediooe kol uAomoinoe tnv
OPXLTEKTOVLKA Yyla €val OAOKANPWHEVO KUKAWLO ylo OTITIKOU O£KTEC Kal mounoug (optical transceivers) 1o
omolo pmopel va MPooapuoleTal OTIG QMALTAOEL TOU SIKTUOU. JUYKEKPLUEVA oXedlaoe éva KUKAwUO UE
vAwooa meplypadn VAkou (Hardware description language) ylwa tnv auvtopatn 816pbwon obaApdtwy
(Forward Error Correction codes) to omoio pnopel va mpooapoeToL OTLG ATTALTHOELS TOU SIKTUOU.

Research on optical network architectures for data centers:

O Xplotodopog Kaxpng epyaoTnKe EPEUVNTIKA Kol PE TA CUYXPOVA OTTIKA SIKTUQ yla KEVTPO SESOUEVWV.
JUYKEKPLUEVOL OTOl TAQUOLO TNG €PEuvaG HMEAETNONKAV Kol KOTNyoplomoLBnkav CUCTNUATIKA OAEG oL
MPOOoDATEC APXLTEKTOVIKEG YLa Tal SIKTUO OTITIKNAC SLlacUVEEoNG TWV EMEEEPYOOTWY TIOU XPNOLUOTIOLOUVTAL OF
peyaAa kévipa Sedopévwy. AKOUO CUYKPLONKAV CUOTNUATIKA OAEG OL APXLTEKTOVIKEG WC TIPOG TNV anddoon,
v taxlTNTa, TNV KabBuoTtépnon KoL TNV eMEKTACLUOTNTA. ETtiong mpotabnke pe Koawvotopog peéBodog yla
omtikd Siktua oe kévipa dedopévwy mou Baoilovtal os texvikég MIMO (multiple input, multiple output). H
UEBOBOG QUTH EMUTPETEL TNV EMKOWVWVIO LETOED TWV UTIOAOYLOTWV HE TIOAU XapnAn kKabBuotépnon Kabwg Kat
ME peydlo puBuod petaywyng dedopévwv (bandwidth). H pébodog autr, emituyxdvel emiong tnv moOAU
XaunAn katavaAwon evépyelag adol efoheidpel tnv Umopén evepyofopwv HeTOywWywv OSeSopEVWV
Baolopévo og NAEKTPOVIKA OAOKANPWUEVA KUKAWLLOTAL.

Research on cognitive reconfigurable optical networks:

Zta mAaiola tou project CHRON, o Xplotddopog Kaxpng oxediace to oUOTNUA ylo TNV EMKOWVWVIO TwV
OTITIKWV ETEPOYEVWV SIKTUWV HECW €VOG NAEKTPOUNXAVIKOU-0TtTIKOU cuothpatog (Optical- MEMSs) to omoio
gleyxotav amno pia mlatpoppa avadlatacoopevng Aoyikng (FPGA-based reconfigurable logic).

Tuppetoxr 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
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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
Evepyelakd-amodotikd MoAumUpnva Zuothpata OAoKANpwpEVWY KukAwpdatwv yla Kévipa Asdopévwv
(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 HIPEAC European NoE project

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

VI. 2YMMETOXH 2E ENAITEAMATIKOY2 KAI AAAOY2 2YANOTOY2

e |EEE

e ACM

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

VIl. AAAEZ APAZTHPIOTHTE2

Zepwvapio — OuAieg

e Optical Interconnects in Future Data Centers
International workshop on “Optical Communication Systems and Networks: From Data Centers to
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

Juvébpua:

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,
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3T. ANAEZ AHMOZIEYZEIZ (ZuvéSpLa SiXwe KPLTEG, IMIN EMLOTNOVIKA TTEPLOSIKA, TEXVIKEG avadopEg K.A.TT.)

2T.1 Accelerate Cloud Computing with the Xilinx Zynq SoC,

C. Kachris, G. Sirakoulis, D. Soudris,
Xilinx XCell, journal, 4th Quarter 2013

Alakpioeig:

2020 Winners of the Xilinx Open Hardware contest,
Approximate Similarity Search with FAISS in the cloud, Dimitris Danopoulos

2020 Winners of the Xilinx Open Hardware contest,
Accelerated Naive Bayes on PYNQ, George Tzanos, Christoforos Kachris
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2018 Winners of the Xilinx Open Hardware contest,
Spyng: Apache Spark on Pynq, Elias Koromilas, Ioannis Stamelos, Christoforos Kachris

X. ANADQOPEZ 3TO EPIO AMO AAANOYZ EPEYNHTE:

ZuvoAikég avadopEg (Google scholar):

All Since 2018
Citations 1554 1238
h-index 22 16

i10-index 45 20
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