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Ceepxboiblune BpemMeHHble psifbl
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CDOpMa)'I bHbIE ONMpeaeNeHnA
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[lonck camoli noxoxein NognocaefoBaTeIbHOCTY
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o D — mepa cxoxecTu.
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Mepa cxoxecTu BpeMeHHbIX psigos DTW

Euclid Dynamic Time Warping

time
DTW(X,Y) = d(N, N),
d(i,j) = |xi — yj| + min ¢ d(i,j —1)
d(i—1,j—1),
d(0,0) = 0;d(i,0) = d(0,j) =oc0;i=1,2,...,N;j =1,2,...,N.
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MNocneposaTtensblii anroput™m UCR-DTW

[LB_Kim(T,,, Q) < bsf|" )
yes pruned
[LB_Keogh(T,,, Q) < bsf}m—J—
yes

no

[LB_KeoghEC(Tin, Q) < bsf

yes
L[dist = DTW(T,, Q) ]_[bsf = min(bsf, dist) ]_[result = argmin DTW(x, Q)

X € [result, Tjn]

Rakthanmanon T., et al. Searching and Mining Trillions of Time Series
Subsequences under Dynamic Time Warping // ACM SIGKDD, 2012.
P. 262-270.
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VpoBHY NapannennsMa aaroputMma
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PparmeHTauUnst BpEMEHHOTO psija
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®dparMeHTbI

(y3nbl kKnactepa)
@ P — konuyecTtBo pparmenToB (y3noB KiacTepa);

o FK — k-in dparmeHT BpeMeHHoro paga T = ty, by, ..., ty, rae
0<k<P-1.
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CermeHTauuns pparMeHToB psija
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o Sk — k-ii cerment cbparmenta F/ o rae 0 < k< H—1;

e H — konuyecTso cermeHToB B dhparmente FK:

len

e len — panHa dparmeHTa;

e S — KOAMYECTBO HUTEN ANs NapanfenbHoil 06paboTKM CErMeHTOB;
e [ — pnnHa cermeHTa.
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[NapannensHasi obpaboTka cermeHToB

Mpoueccop Conpoueccop
Intel Xeon Phi
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InHamuyeckoe pacnpeaeneHie CErMeHTOB
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[NapannensHasi obpaboTka dpparmeHToB
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OOMEH OLEeHKaMU CXOXKECTU MEXAY y3namu
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BbluncantenbHble SKCNEPUMEHTDb

o [lnatchopma: « TopHago FOVplY>», 1..64 y3na

HaumeHoBatmne Mpoueccop VYckopuTtesnb
Mogens, Intel Xeon X5680 | Xeon Phi SE10X
K-Bo sigep 6 61
Yacrora, GHz 3.33 1.1
['MnepnoTo4HoOCTb 2 4

Muk. nponss-tb, TFLOPS 0.371 1.076
MamaTe, Gb 24 8

Kaw, Mb 12 30.5

o [lanubie: cuntetnyeckue (mogens RANDOM WALK)

o Llenu:
e VckopeHue
e PacwupsiemocTb
e Bknag yckoputeneii
e CpaBHeHue c aHanoramu
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VckopeHue

Onuna spementoro psga N = 8- 108 (6 I6).
HnuHa 3anpoca n = 4000.

Nnvna cermenTa L = 10°.

Moporoeoe 3HaueHune ynydwenus ouerkn € = 0.01.

30+ 7—
—— C conpoueccopom Intel Xeon Phi
— be3 conpoueccopa Intel Xeon Phi
— lpeanbHoe yckopeHune

YckopeHue

i
1 4 16 32 64

Konuuecrso y3nos 15 /20



VckopeHue

Onuna spementoro psga N = 8- 108 (6 I6).
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PaclimpsiemocTb

Onuna spementoro psga N = 8- 108 (0.7 I'6 go 47.7 I6).
HnuHa 3anpoca n = 4000.

Nnvna cermenTa L = 10°.

Moporoeoe 3HaueHune ynydwenus ouerkn € = 0.01.

1.41{ = C conpoueccopom Intel Xeon Phi
— be3 conpoueccopa Intel Xeon Phi
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PaclimpsiemocTb

Onuna spementoro psga N = 8- 108 (0.7 I'6 go 47.7 I'6)
HnuHa 3anpoca n = 4000.

Nnvna cermenTa L = 10°.

Moporoeoe 3HaueHune ynydwenus ouerkn € = 0.01.

I C conpoueccopom Intel Xeon Phi
[ be3 conpoueccopa Intel Xeon Phi

200

0.56% 0.59%

0.59% 0.58%

BpeMﬂ BbINOJIHEHUS, C

4 8 16
Konnuectso y3nos

18/20



CpaBHeHune Cc aHanoramu

Onuvna 3anpoca n = 128.

6 y3nos

25¢ : ‘ ‘ ‘
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I C conpoueccopom Intel Xeon Phi
20/ |mmm Shabib et al

YckopeHune

220 400 520 660
JnvHa BpeMeHHOro paga, MiH.

Shabib A. et al. Parallelization of Searching and Mining Time Series Data Using
Dynamic Time Warping // ICACCI 2015. IEEE, 2015. P. 343-348. 19/20



3akato4eHne

@ Peann3oBaH napannefibHblli aAropmTM MOMCKA CaMOWA MOXOXKENA
MOANOCNEfOBAaTENbHOCTN BPEMEHHOIO PsAfa ANS BblHNCANTENbHOIO
KJjacTepa ¢ y3namu Ha 6ase yckoputeneii Intel Xeon Phi.

@ Pe3ynbTaThl BbIYUCANTENBHBIX SKCNEPUMEHTOB MOKAa3bIBAKOT
3¢hheKTUBHOCTL aNropuTMa 1 ero NPeBOCXOACTBO Haf, aHajoramu.
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