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[Tonck aHOManun B pexxume ogpnavH

* [ToNCK aHOMa/ MK B AaHHbIX
aT/laca MOPCKUX BETPOB
3a 10 net!) nossondaer HanTh
JIOKaUUKM ANA YCTaHOBKM
NpUBbpPeEXHbIX BETPAHbIX
3NEeKTPOCTaHUUN, Aatowme
HanboNbLLYIO NPON3BOAUTE/IBHOCTb

* lnnHa paga: 15 mapa.

* Pasamep gaHHbIX: 2.8 T6

1) De Valk C., Wijnant I.L. Uncertainty analysis of climatological parameters of
the Dutch Offshore Wind Atlas (DOWA). 2019. Technical report TR-379. Royal
Netherlands Meteorological Institute
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[Touck aHoManun B pexxume OHMauH
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e MOMCK aHOManui1 B NokasaHusax 6onee 10* gatumnkos
No3Bo/iAeT ornepaTUBHO OBHAPYKNTb NnospexxaeHuna s J13M1
* [INCKpPETHOCTb NOKa3aHUM AaTtymKa: 240 pas B ceK.

1 Leon R. A., Vittal V., Manimaran G. Application of Sensor Network for Secure Electric Energy Infrastructure. IEEE
Transactions on Power Delivery. 2007. Vol. 22, No. 2. P. 1021-1028.
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[onck aHomasnnin BpeMeHHOro psaa:
HEepOCeTH vs. NapanesnbHble anropuUTMbl

HelpoHHas ceTb 0* (8103 cek. & < 1 cek.
LSTMY) GPU CPU

(NVIDIA Tesla K80, (Intel Xeon,

4.1 TFLOPS) 0.4 TFLOPS)

MapannenbHbiii 64 - 10° & 0 cek. ® 107 cek.
anropntm PDADD? KnacTep 64 y3na
(Intel Xeon Phi SE10X,

1 TFLOPS)

1) Braei M., Wagner S. Anomaly detection in univariate time-series: A survey on the state-of-the-art. 2020.

2)Zymbler M., Grents A., Kraeva Ya., Kumar S. A parallel approach to discords discovery in massive time series
data. Computers, Materials & Continua. 2021. Vol. 66, No. 2. P. 1867-1876.
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[Tonck aHomanum BpeMeHHOro p4aaa:
HelpoceTn 4+ napansiensHble anropuTMbl

* [lapannenbHble aATOPUTMbI
— Hantn aHomanum

— MoarotoBMTbH 06YYatoLyto BbIOOPKY ANA HEMpPOCETH

* Henpocetu
— Oby4ynTbCA Ha NOAroTOBAEHHOM BblIOOPKE

— Bbl1ABNATbL aHOMaNUU B pexunme OHNaWuH
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[1nccoHaHch!

* lnccoHaHc! — nognocnenoBaTeNnbHOCTb PAAa,

paccToAHME OT KOTOPOW A0 ee banrKanLero coceaa He
HUKe 3aJaHHOoro noporar

* MHoxectBo auccoHaHcoBD = {d; |1 <i < k},

d; €D & min ED(d;s)=>r
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1) Yankov D., Keogh E.J., Rebbapragada U. Disk aware discord discovery: finding unusual time series in
terabyte sized datasets. Knowl. Inf. Syst. 2008. Vol. 17, No. 2. P. 241-262.
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[TapannenbHbIM MOUCK AUMCCOHAHCOB!2
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1) Zymbler M., Grents A., Kraeva Ya., Kumar S. A parallel approach to discords discovery in massive time series data.
Computers, Materials & Continua. 2021. Vol. 66, No. 2. P. 1867-1876.

2) Zymbler M., Polyakov A., Kipnis M. Time series discord discovery on Intel many-core systems // 13th Int. Conf., PCT 2019,
Kaliningrad, Russia, April 2-4, 2019. CCIS. 2019. Vol. 1063. P. 168—-182.
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dopmupoBaHue obyyatoLLen BoIOOPKM
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CUHTETUYECKME ANCCOHAHCHI
Neighbor(d,eq;)

[lopor cxoxxecTu
E = ED(dreal» Neighbor(dreal))

KonnyecTBo pa3noxeHui € Ha m ciaraemblx (8 T.4. k HeHynesblx)
(m+k—1)!

m!(k — 1)!
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CUHTETUYECKME ONCCOHAHCHI
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CUHTETUYECKME ONCCOHAHCHI

k =2

OGHapy)eH1e aHoManui Bo BPEMEHHbIX psigax ¢ MOMOLLbH HEMPOCETe 1 NapannenbHbIX anropuTMoB 01.04.2021 11/20



lenTmMoTUBbI

* JleitmoTnel — napa nognocnenosatesnbHOCTEN paja,
Hanbonee NOXOXUX APYr HA ApYra

* MHoxecTBO netmotTuBos M = {(¥;,1;) |1 < i < k},
(fl-,rl-) EMooSViNTr=0Q ED('Bi,Ti) < ED(f,T)
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1) Mueen A., Keogh E. J., Q. Zhu, et al. Exact discovery of time series motifs. Proc. of the SIAM Int. Conf. on
Data Mining, SDM 2009, April 30 — May 2, 2009, Sparks, Nevada, USA. P. 473-484.

OBHapyxeHne aHoManuil BO BpeMeHHbIX PAfiax ¢ MOMOLLBIO HEMPOCETEl 1 napannenbHbIX anropuTMoB 01.04.2021 12/20



[TapannenbHbIM NOUCK NEUTMOTMUBOB!2
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1) Zymbler M., Kraeva Ya. Discovery of time series motifs on Intel many-core systems. Lobachevskii Journal of Mathematics.
2019. Vol. 40, No. 12. P. 2124-2132.

2) Ubimbnep M.J1., Kpaesa A.A. MapannenbHblil aATOPUTM MNOMCKA NIEMTMOTUBOB BPEMEHHOTIO pAAa 414 rpadrueckoro

npoueccopa. BectHuk KOYplY. Cepua: BolumcamtenbHaa matemaTtnka u nHpopmatmika. 2020. T. 9, Ne 3. C. 17-34.
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[TapameTpb! BbIOOPKU: AUCCOHAHCHI
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[TapameTpbl BbIOOPKK:
crnyYyanHble noanocneaoBaTenbHOCTU
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’ [lapameTpbl BbIOOPKHK:
NEeTMOTUBbI, CUHTETUYECKWE ANCCOHAHCH!

L
* Jlona ANCCOHAHCOB ‘
. |D| + |Dsynth|
Ydiscord = |£|

e [lona NneMTMOTUBOB Cpean HOPMAJIbHbIX

noanocnenoBaTe/ibHOCTEN
| M |
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BbluncneHne pasmepoB NOAMHOXECTB
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AHCcambnb HGI?IpOHHbIX ceTeu (ommMH y3en knactepa)
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B3anmogenctene aHcambren HeMPOHHBIX CETEN (knacTep)
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HavyanbHble pPe3ylibTartbl U MiaHbl

* PaspabotaH noaxon K obHapy*KeHUo aHOMa/IMK B
H60NbLIMX BPEMEHHbIX PAAAX B peXUME OHJIaH Ha OCHOBE
COBMECTHOTIO UCNOJ/1Ib30BaHNA HEUPOHHbIX CETEU U
napannenbHbiX a/INPUTMOB

* [1naHbl uccnegoBaHUM

— JKcnepuMMeHTbl Ha BonbLUMX BpeMeHHbIX pagax (n = 10°)
— Pas3fiMyHbie apXUTEKTYPbI HEMPOCETU-YYACTHUKA aHCambns

Cnacmnbo 3a BHMMaHue!
Bonpochbl?
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