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HAR.S.H.— HARdware aware extreme-scale Similarity search
Avalntnon Opowotntag os MeyaAeg ZUANOYEG ZelpwV AsSOUEVWV
ZuvunoAoyilovtag to YALKO
AeAtio Turnov, Mawog 2025

Ol oelpég Sedopévwy €xouv ebapUOYEC, OXeSOV O0e KAOE TOUEN TNG KOWWVIAC, TNG EMLOTAUNG Kal TNG {wnG.
Eudavilovral wg akoAouBieg nxou, avamopooTACELS ELKOVWVY N BIVTED, OLKOVOULKA KOl TNAETIKOWWVLAKA
Sebopéva, Sebopéva mapakolouBnong tou mepBAAAOVTOC Kol EMLOTNUOVIKA dedopéva. Ol ebapUOYES TOUC
elval exteTapEVEG Kal eMNPeAlOUV TOUEIC OTIWG N LYELOVOULKNA TepiBaAn, oL YEWETIOTAKEG, N acTpovouia,
n Blohoyia kat n owovopia. Oco n ekBetiky avénon twv dedopévwy MOV TTapAyovToL ord TETOLOU l80UG
TopEelg ouveylletal, TOOO PeyoAUTEPN £lval N avaykn yla amodotik avaluon PeyaAwv cUANOYWV CELpWV
6ebopévwv mMoAwv Slaotacswv. Tautoxpova, N €EAMAWGON TNG MNXOVIKNG HABNoNg €xeL emtpePel TNV
EKTEAEON QTMALTNTIKWY EPYACLWV TIAVW O O£60UEVA OCUYKEKPLUEVWY Hopdwv. QOTOCO, Ol HOVTEPVEC
edpapuoyég odnyolv otnv avaykalotnto ensfepyaciag dedopévwy mou dev eival otnv iSta popdn (m.x.
kelpeva, ewkoveg, Bivteo). H emefepyacio TETOWV GUAAOYWV TIOAUTPOTIKWY OESOUEVWY EVEXEL TIOANEG
EPEUVNTIKEG TIPOKANOELG AN €lval amapaitnTn KABwWE Lo EVOTIOLNEVN AVATIOPACTACH TWV SLAPOPETIKWV
TUTtwY Sedopévwy Ba emtpéP el TNV emefepyaaia mAnpodopiog oe oNUAVTIKA EUPUTEPO pACHA.

To HAR.S.H. phodotel va mapéxel KAVOTOUEG AUOELG KOL VAL €XEL ONUOVTLKO AVTIKTUTIO OTLG AKOAOUBEG
KateuBuvoelLC:

o Kwdwonoinon MNoAutpomikwv AeSopévwy. AVTLLETWITLON TNG AVAYKNG KWELKOTOINoNG
QVTIKELLEVWY UPNAWV SLAOTACEWY, OTIWG ELKOVEG Kal BIVTED, ETUTPEMOVTAG OTIC OELpEC SeSOUEVWY
Va aTOTUTTWVOUV TTOAUTPOTIKA Sedopéva.

e EKpeT@AAguon TG MARPOUG UTOAOYLOTIKA G LOXUOG TWV cUYXPOVWV UTtOAOYLOTIKWV TAaTdoplLwV.
A€lomoinon OAwWV TwV UTIOAOYLOTIKWY HOVASWY TWV cUYXPOVWV UTTOAOYLOTIKWY TAATHOPUWY,
ouPTEPAAUBOVOUEVWY TWV TOANAMAWY KOUPBWVY, TWV TTUPAVWY KABE KOUPBOU KAl TWV EMLTOYUVIWV.

e Ixediaon kat uAomoinon aAyopiOuwv Kot Sopwv SESo0HEVWV LE EMiyVwon TOU UALKOU. MEeAETN TNG
enidpaong mou pnopei va €XeL N afLomoinon LOVTEPVWY KoL 0VaSUOUEVWVY TEXVOAOYLWV UALKOU oTnV
enefepyacio peydAou OyKoU OeLpwY SES0UEVWV HE SUVOULKO N EUPWOTO TPOTTO.

To HARSH Ba amnobeietl tnv aflag tng texvoloyiag mou Ba mapdysl péow Twv £EAC TUAOTIKWY eDAPHUOYWV:

1. Avalitnon noplopowwv syypadwv os peydlec Baoelg SeSopévwvy.
2. AvdAuon pwtoypadlwV yLo eEATOUIKEUOT TOELSLWTIKWY TTPOTACEWV.
3. AvdAuon yvwpng moAltwyv péoa amno SsSopéva KOWwVIKAG SIKTuwaon .

To HAR.S.H. &eskivnoe tov Ampidtlo tou 2025 kat Bo eival evepyd HéxpL kot tov loUvio tou 2026.
Xpnuotoboteitatl and to Yroupyeio Maideiog, Opnokeupdtwy kot ABAnTiopoUy, oto mAaiclo tou EBvikol
Yxeblov Avakapnc kat AvBsktikotntag "EANGSa 2.0" pe t xpnpotoddtnon tng Evpwnaikng Evwong.
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To €pyo HAR.S.H. (1e ap. YN3TA-0560901) uhomoleitat oto mAaioto tou EBvikou ZxeSiou Avakaudng kat AvBektikotntag «EANGSa 2.0» pe
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HAR.S.H.— HARdware aware extreme-scale Similarity search
Press Release, May 2025

Ordered sequences of data points, known as data series, are among the most prevalent and versatile forms
of data, spanning virtually every scientific and social field. They appear as audio sequences, shape and image
data as well as financial, telecommunications, environmental monitoring and scientific records. Their
applications are extensive, impacting areas such as healthcare, earth sciences, astronomy, biology, and
economics. As the exponential growth of data from these fields continues, there is an urgent need for
effective analysis of huge collections of high-dimensional data sets. Meanwhile, the proliferation of machine
learning has enabled performing demanding tasks, albeit on data of specific formats. However, modern
applications require processing multimodal data, i.e., data that is not in the same format (e.g., text, images
and video). The efficient processing of such heterogeneous data collections involves significant research
challenges, but achieving unified representations is essential to unlock broader, more powerful data-driven
insights.

HARSH will provide innovative solutions in the following directions:

e Encoding Multimodal data. HARSH will address the need to encode high-dimensional objects such
as audio, images and videos, enabling data series to capture multi-dimensional data.

o Utilizing the full computational power of modern computing platforms in an agnostic way. HARSH
will exploit all computing elements of modern computing platforms, including not only multiple
nodes, but also the multi-core capabilities of each node, as well as the full capacity of the attached
accelerators.

o Hardware-Aware Algorithms and Data Structures for Data Series Processing. We will focus on
emerging memory technologies and study how the utilization of such technology can influence (or
add to) the foundations of data series processing.

HARSH will demonstrate its value proposition in the following use cases:
1. Similar Document/File Finding Application.
2. Photo Analysis for Travel Profile Enhancement Application.
3. Public Opinion Analysis Application.

HAR.S.H. was launched in April 2025 and will be active until June 2026. It is carried out within the framework
of the National Recovery and Resilience Plan “Greece 2.0” with funding from the European Union —
NextGenerationEU.

CONTACT INFORMATION
Professor Panagiota Fatourou
Department of Computer Science
University of Crete
Tel.: +30 697 399 1277,
Email: faturu@csd.uoc.gr
URL: www.csd.uoc.gr/~faturu
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The project HAR.S.H. (with no.YN3TA-0560901) is carried out within the framework of the National Recovery and Resilience Plan “Greece
2.0” with funding from the European Union — NextGenerationEu.
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