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JlenTMOTUBbI Ha NpaKTuKe

JlemtmoTuB ¢ HMU3kum K JlemtmoTumB ¢ Bbicokum KI1,
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 HaxoxxgeHne nenTMOTVBOB BO BPEMEHHbIX pPSgax NnoKasaHnu
MOLLIHOCTW YnfiepoB NO3BOSIIET noaodbpaTb SHEProa(HEKTUBHbLIN
peXXmnm paboTbl cuctembl oxnaxaeHusa s IO 1)

¢ OKOoHOMUYeckuin adhdekT 40 000$ B ron

1) Patnaik D., et al. Sustainable operation and management of data center chillers using temporal data mining. SIGKDD 2009.
pp. 1305-1314.
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JlenTMOTUB BpeMeHHOro psaa
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NentmoTuB {Left, Right} — napa Hanbonee NOXOXMX NOANOCeAoBaTebHOCTEN BpeMeHHoro psaa 1

V Left, Right ED(Left, Richt) < ED(/.¢/), )
Left N Right = O,

ED( -, - ) - eBknnooso pacctosiHue
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HepaBeHCTBO TpeyroJibHuUKa
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HepaBeHCTBO TpeyroJjibHMKa

:> ED(Ref, Right) + ED(Left, Right) = ED(Ref, Left)

Ref Right
/ :

ornopHas
noﬂpr).-Tb OGpaTHOEe HepaBeHCTBO TPeyroJibHUKa

ED(~¢f, Lefi) — ED(Ref, Right) < ED(Left, Right)

Hu>xHaa rpaHvua LB lcTHHOE paccTosiHue
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KapTta koHdepeHuun NMaBT
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BbiOop onopHoOro ropopaa
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JINHEenHbIN NOPSAAOK ropoaosB

NMepmb
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(2008) (2016)
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BbluncrneHne HavanbHOro 3Ha4dyeHus nopora

CmeLwleHune = 1

NMepmb
CaHkT-leTepOypr APXAHFEABCK
(2008) (20716)
EkO
Yen
MockBa Kas
2oTH
Mepmb
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BbluncneHmne HMXHen rpaHuLbl

LB(Ref, Left, Right) = ED(Ref, Left) — ED(Ref, Right)

CwmeLweHune = 1

NMepmb

LB(/lepyw, Hen, Ex0) = ED(//epye, Hen) — ED(/lepiiv, EkO)| ———_

NMNepmb
(2020)

\

bsf EKaTepuHOypr
(26015)

YenabuHck
(2007, 2013)

ED(Exo6, Yen)

LB(//epmn, Yen, Exo) < bsf = bsf = min(bsf, ED(Ex0, Hen))
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OO6HoBNEeHne 3Ha4YeHnsa nopora

CwmeLweHune = 1

NMepmb

LB(/lepyw, Hen, Ex0) = ED(//epye, Hen) — ED(/lepiiv, EkO)| ———_

NMNepmb
(2020)

EKaTepunHoypr

/ 12615)
7 ps

YenabuHck
(2007, 2013)

LB(//epmn, Yen, Exo) < bsf = bsf = min(bsf, ED(Ex0, Hen))
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OTOpacbiBaHue KaHANAATOB

CmeLwleHune = 1

NMepmb
CaHkT-leTepObypr ApXaHrenbck
(2008) (2016)
EKO
Yen- Ibs
MockBa Kas4=-17 \
(2011) bsf
Nepmb
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Mck-—--------- - \
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Ql5)
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(2014, 2018) q(zeo’:)’;ﬁg'o*;g)“ bsf
’ HoBocn6-—-------------- I
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(2012) HA,

{Left, Right} oTbpacbiBaeTcs

LB(Ref, Left, Right) > bsf = 6e3 Bbiuncnenns ED(Left, Right)
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OTOpacbiBaHue KaHANAATOB

CwmelleHne = 2

NMepvb
CaHkT-leTepOypr ApXxaHrenbck
(2008) (2016)
EKO-
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MockBa Kas-
(2011)
LB>b
NMNepmb ¥
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(2017)
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(2014, 2018) "(290’:)’;6;'0*;2)'(
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(2012) PuA;
3 offsety,, N V offset, ., Z offsety,, V {Lefi, Right} oTOpackiBaeTcs
VLB (R¢f, Left, Right) > bsf 6e3 BbluncneHnst ED(Left, Right)
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KapTta npoBeaoeHnsa KoHdepeHuvu NaBT

CaHkT-lNeTepGypr ApxaHrenbckK
(2008) ® @ 2016
MockBa
2011) @
Ka3saHb Nepmb
2017) @ @ (2020
EkaTepunHOypr
® ‘2 (2015)
PocToB-Ha-[oHy @/ bsf
(2014, 2018) YenabumHck
(2007, 2013)
O
HoBocubupck
(2012)

{HenabuHck, EkaTepuHbypr} — nenTMoTuB
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HecKoNbKO ONMOpPHbIX ropoaoB

NMepmb Pul
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NMapannenbHbin anroputm ana GPU
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NMpepBaputenbHas oopadoTKa AaHHbIX
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NMouck nenTMmoTmBa

Kernel 3: NocTpoeHne NHAEKCOB JIEUTMOTUBA
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ButoBas kapta B

NMouck nenTMmoTmBa

Kernel 5: Haxo>xgeHue neuTtmoTmBa
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OKCNEepMEeHTbI

 AnnapatHasa nnatdgopma
- ['padhnueckunin npoueccop: NVIDIA GeForce GTX 2080Ti
- Kon-Bo cons. spep: 4 352 (68 mynbTUnpoLeccopoB)
- TakToBag yactoTa: 1.35 Ny
- [lnkoBasa nponsB-Tb: 11 TFLOPS
- MNamatb: 11 T6

« Habopbl AaHHbIX
- Random Walk »: |T| =4 - 10°
- 9Kr2: |T|=4-10
 Uccnepgyemblie noKasaTtenm

1
- YckopeHnue, s(k) = —, k — KonnyecTBO MybTUMNPOLLECCOPOB

s(k)
- OhdekTmBHOCTb, e(k) = =

' Mueen A., et al. Exact Discovery of Time Series Motifs. Proceedings of the SIAM Int. Conf. on Data Mining. 2009. pp. 473-484.
2) Goldberger A.L., et al. PhysioBank, PhysioToolkit, and PhysioNet. Circulation. 2000. vol. 101. no. 23. pp. e215—220.
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YckopeHve n 3pPeKTUBHOCTDb
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Cnacun6o 3a BHUMmaHue!

Bonpochk!?

MapannenbHbIl anropuTM NovcKa NenTMOTMBOB BpeMeHHoro psaa ons GPU 26.05.2020



CpaBHeHue

Bpemsa paboTbl anroputma
Ha yKasaHHbIX nnatdopmax, C
Habop naHHbIX Bpéﬁl\'/}:HHHaoro P,J'II/IH& MK 1) PhiMK 2 GPUMK
nenTMoTMBA
psAa Host Intel Xeon Phi, NVIDIA Turing,
(1 douns. agpo), (244 HnTN), (400 sgep),
0.371 TFLOPS 1.076 TFLOPS 1.076 TFLOPS
Random Walk 13 275 662 245
4-10° 1024
OKI 20 084 1077 356

1) Mueen A, et. el. Exact discovery of time series motifs. Proceedings of the SIAM International Conference on Data Mining.
2009, pp. 473-484.

2) Zymbler M., Kraeva Ya. Discovery of Time Series Motifs on Intel Many-Core Systems. Lobachevskii Journal of Mathematics.
2019. vol. 40, no. 12. pp. 2124-2132.

MapannenbHbIl anropuTM NovcKa NenTMOTMBOB BpeMeHHoro psaa ons GPU 26.05.2020



