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Teky1as nociaeno0BarelIbHOCTh 00PadOTKU NaHHBIX |

JIByXypOBHEBasi CUCTEMA TPUITEPOB: anmnaparubii LO u
nporpamMusiii HLT (High Level Trigger)

ITocne mpumenenus LO: ~40 MI'm — ~1 MI'n

ITocne npumenenus HLT: ~1 MI'nq — ~43 kI'm — ~5 k'

'R. Aaij and J. Albrecht, Muon triggers in the High Level Trigger of
LHCbH, LHCb-PUB-2011-017 s



Henocrarku CyIIeCTBYIOIIETO MOAX0/1a

e YacTh COOBITHH MPOIYCKAETCS;
e HLT paboraer Ha Heckonbkux Thicsyax CPU;

e ~]0-kpaTHO€ yBeIUYEHHME YaCTOThI COObITHM B 2021 roay;

6/14



GPU

e GPU mo3Bonsg€T yCKOPUTH BEIYHUCICHHUS 3a CUET paclapauICInBaHUS
e (Copemennbie GPU umeror SIMD apxurexkrypy
o Single Instruction Multiple Data

e XOpOIIO NOAXOJMUT JJISI 3a]1a4, B KOTOPBIX €CTh NapaJLICINU3M I10

JTaHHBIX
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Allen!

IIpoekrt, pexonctpyupyromuit HLT1 ¢ ucrionszoBannem GPU
e CuwnThIBaHHE U IPeOOPaA30BaHNE JAHHBIX C JETEKTOPOB;
e [lepeox naHHbIX B npusHaku a1 CatBoost?;

e licnonn3oBanue CatBoost;

! https://gitlab.cern.ch/Ihcb-parallelization/Allen/
2 L. Prokhorenkova, G. Gusev, A. Vorobev, A. V. Dorogush, and A.
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Gulin. "Catboost: unbiased boosting with categorical features"


https://gitlab.cern.ch/lhcb-parallelization/Allen/

Llenp u 3amaun

[leab: onTUMM3HUPOBATH JICKOJAUPOBAHNE JAHHBIX MIOOHHOU

cranuuu LHCb, nucnionb3ys GPU, B pamkax Allen

3anaum:;
e [lonsare, kak ycrpoeHo aekoaupoBanue B LHCb
e PeammzoBarp aekoaupoBanue Ha GPU

e (CpaBHUTH PE3YIBTATHI C CYIIECTBYIOIIUM AJITOPUTMOM
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Cxema anropntmMma gekoanpoBaHus

e (CyuThIBaHME 3aKOAUPOBAHHBIX STUEEK U3 OMHAPHOrO (paiina

e (COpTUPOBKA SYEEK IT0 PETUOHY U YETBEPTHU

e JlemeHue ssueek Ha ABE TPYIIIIbI

e [lonCk COOTBETCTBYIOIINX aKTUBUPOBAHHBIX SYEEK HA ABYX CIIOSIX CTAHIUH

e [lepeBoa HaliJICHHBIX TIap U OCTABIIUXCS O€3 Mapbl SYEEK B KOOPAUHATHI
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OnTumMmn3saumm

BmecTo 00BIYHOM COPTUPOBKU IO PETUOHY U YETBEPTU UCTIOJIB3YETCS
COPTUPOBKA MOJICYETOM;

[Ipy noucke COOTBETCTBYIOIIMX AP UCTIOJIB3YETCS XEII-Ta0JINIa;
Oyukuuu Tile2XYZ (BbIuKCIIEHHE KOOPJIMHAT 110 HOMEPY STYCUKH) U
getADDInTelll (nexkogupoBaHue HOMEpa SIYEHKH) 3aMEHEHbBI Ha

TaOJIUIBI 3HAYCHUH;
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Peannsauna Ha GPU

Anpo 3amyckaeTcs Ha CETKE pa3MepoM (KOJIMYECTBO COObITHI) X 64

e 10 NOTOKOB HaxoOIAT yKa3aTejlyd Ha Hayajia OJIOKOB 3aKOJAMPOBAHHBIX STYEEK
e 10™*4 MOTOKOB IEKOUPYIOT HOMEPA STYEEK

e [lepeynopsaaourBaHUE STYEEK 110 CTAHILIMU, PETUOHY U YETBEPTU

e Kaxaplii NOTOK NEPEBOJUT AYEHUKHA B KOOPIUHATHI

e (CTpyKTypa, XpaHsuias KOOPJAUHATHI, YIOPAAOYMBACTCS O CTAHIUSIM
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Time (seconds)

=@= CPU algorithm without optimizations
=@ CPU algorithm with optimizations
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Pe3ynbrarthl

e Peanuzamuu aaropuTMOB J00aBICHBI B OCHOBHYIO BeTKy Allen

e [lonydeHo MpUMEPHO MSITUKPATHOE YCKOPEHHUE M0 CPABHEHHUIO ¢ 0a30BOM
Bepcuer anroputma Ha CPU

e Allen noBropsieT nocnenopareabHocTh HLT1

e [oroButcs k myonukanuu crarbs “Proposal for an HLT1 implementation on
GPUs for the LHCb experiment”

e 11 urons B LIEPHe npoiinét npesenranus npoekra Allen
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