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HAR.S.H.— HARdware aware extreme-scale Similarity search
Avalntnon Opowdtntag o MeydAeg ZUANOYEG Zelpwv AeSOHEVWV
ZuvunoAloyilovtag to YALKO

AgAtio TUmov

OL oclpéc bebougvwy €XouV AUETPNTEG EPOPUOYEC, oxeSOV O KAOE TOUEN TNG KOWWVIAC, TNG EMLOTAUNG KL
™¢ wng kabwe sudavidovtal wg akoAouBieg NYou, avamapaoTACEL; EKOVWY | BIVTED, OLKOVOULKA Kol
TNAEMIKOWWVLIOKA dedopéva, dedopéva mapakoAoubnong Tou mePLBAAAOVTOG KoL EMLOTNHOVIKA dedopéva. H
ekBOeTIKA avénon twv SeSopévwy TIou tapayovtal and TEToou idoug epapuoyEG oe OAOUC TOUC MOPATIAVW
topelc obnyel otnv avaykn ywa amodotiky avaAuon HeydAwv cUAAOywv Oelpwv OebSopévwv TTOAAWV
Slaotdoswyv. Tautoxpova, n eEAMAWON TNG LUNXOVIKAG LABNONG €XeL eTITPEPEL TNV EKTEAEON QTALTNTIKWY
£pyoolwv mavw oe SeSopEVA CUYKEKPLUEVWY HopdwV. QOTO0O, oL HoVTEPVEG edapUoYEG odnyouv otnv
avaykolotnta enefepyaociog Sedopévwy mou Sev eival otnv Sla popdn (m.x. keipeva, sikoveg, Bivteo). H
enefepyacio TETOLWY CUAOYWV TOAUTPOTTLKWY SeSOUEVWY eVEXEL TIOAAEG EPEUVNTIKEG TIPOKANGCELG AAAQ elval
ETUTOKTIKN KOBWC IO EVOTIOLNUEVN avamapdoTach Twv SladopeTikwy Tunwy dedopévwy Ba emtpéPel TN
enefepyacio minpodopiag os onuavtikd euputepo daopa. To HAR.S.H. dhodofel va mopEXEL KOLVOTOWEC
AUOELG KL VO EXEL ONUOVTIKO OVTLKTUTIO OTLG akOAouBec kateuBUVOEeLG:

o Kwdwkonoinon NoAutpomikwv AESOUEVWV. AVTILETWITLON TNG OVAYKNG KWOLKOTIONGNG QVTIKELUEVWV

vPnAwv Slaotdoewy, OTWG ELKOVEG Kal Bivieo, emITpEnovtag oTLc OelpEC SESOUEVWY VA ATIOTUTIWVOUV
TIOAUTPOTILKA SeSopEVa.

o  EKMETAAAEUON TNG MANPOUC UTTOAOYLOTIKAG LOXUOC TwV oUYXPOVWV UTIOAOYLOTIKWY TAQTHOpHUWV.
Atlomoinon OAwv TwWV UMOAOYLOTIKWY HOVASWY TwV OUYXPOVWV UTIOAOYLOTIKWY TAATHOPUWY,
CUMTEPAAUBOVOUEVWY TWV MOAAATAWY KOUBWVY, TWV TUPHVWY KABE KOUPBOU KOL TWV ETMLTAXUVTWV.

o JIxebiaon kot uAomoinon aAyopiOuwv kat Sopwv Sedonévwv Ue eniyvwon tou UAtkou. MeAETh TNG
enidpaong mou umopel va €xeL n afLOTOLNON HLOVIEPVWY KOL OVASUOUEVWVY TEXVOAOYLWY UALKOU OTNV
enefepyacio LeydAou OYKou oelpwV SESOUEVWV e SUVALKO i EUPWOTO TPOTO.

To HARSH Ba amnobeiet Tnv aglag tng texvoloylag mou Ba mapdyel pHEow TwV £ERC TUAOTIKWY EHAPUOYWV:
1. Avaintnon mopopowwv yypadwv os peydlec Baocslg SeSopévwy.
2. AvdAuvon ¢pwrtoypadlwy yla EATOUIKEVON TALOLWTIKWY MPOTACEWV.
3. AvdAuon yvwpng moAttwy péoa amno Sedopéva KoWwVIKAG SIKTUwon .

To €pyo HAR.S.H. (YN3TA-0560901) ekivnoe tov AmpiAto tou 2025 kat Ba sival evepyo péEXPL Kat Tov Mato
Tou 2026. Evtaooetal otn Spdon «SUB1.1. Zuumpdelg Epeuvntikng Aploteiag — ZEA».

To épyo/6pdon vlonoleital oto mAaiclo tov EBvikol Zxediou Avakapdng kat AvOEKTIKOTNTAG
«EAAGSa 2.0» pe T Xpnpatodotnon tng Evpwnaikng Evwong — NextGenerationEU.
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Ordered sequences of data points, known as data series, are one of the most common types of data. They are
present in virtually every scientific and social domain. They appear as audio sequences, shape and image data,
financial, telecommunications, environmental monitoring and scientific data, and they have many diverse
applications, e.g., in health care, earth sciences, astronomy, biology, economics, etc. The exponential growth
of data generated by such applications in all of the above areas leads to the need for efficient analysis of large
collections of high-dimensional data series. At the same time, 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, video). The
efficient processing of such data collections involves many research challenges but is imperative as a unified
representation of the different data types will allow processing of information over a significantly wider range.

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.

e 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 ways:

e Use case 1 - Similar Document/File Finding Application.

e Use Case 2 — Photo Analysis for Travel Profile Enhancement Application.
e Use case 3 — Public Opinion Analysis Application.

The HAR.S.H. project (YN3TA-0560901) was launched in April 2025 and will be active until May 2026. It is part
of the initiative “SUB1.1 — Research Excellence Partnerships (REP)”.

This project is implemented under the National Recovery and Resilience Plan “Greece 2.0”, with
funding from the European Union — NextGenerationEU
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