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We present a heuristic for finding the optimum number of CUDA streams by
using tools common to the modern Al-oriented approaches and applied to the parallel
partition algorithm. A time complexity model for the GPU realization of the partition
method is built. Further, a refined time complexity model for the partition algorithm
being executed on multiple CUDA streams is formulated. Computational experiments
for different SLAE sizes are conducted, and the optimum number of CUDA streams
for each of them is found empirically. Based on the collected data, a model for the
sum of the times for the nondominant GPU operations (that take part in the stream
overlap) is formulated using regression analysis. A fitting nonlinear model for the
overhead time connected with the creation of CUDA streams is created. Statistical
analysis is done for all the built models. An algorithm for finding the optimum
number of CUDA streams is formulated. Using this algorithm, together with the
two models mentioned above, predictions for the optimum number of CUDA streams
are made. Comparing the predicted values with the actual data, the algorithm is
deemed to be acceptably good.

[IpencraB/ieHa 3BpUCTHKA 1Jis1 TOMCKA ONMTHMaJNbHOro Kosnuectsa notokos CUDA
C HCIIO/Ib30BaHHEM HHCTPYMEHTOB, OOLIMX [/ COBPEMEHHBIX MOLX0J0B, OPHEHTHPO-
BaHHBIX Ha MM, 1 npuMeHsieMbIX K aJAropuTMy napaJjiesnbHoro pasbéuenus. [Toctpoena
MOJleJIb BPEMEHHOH CJIOXKHOCTH [JIs peanusauuy Merona pasduenus Ha GPU. Tanee
copMy/IMpOBaHa yTOYHEHHAs! MOAEJ/b BPEMEHHON CI0KHOCTH /15 ajlropuT™Ma pasdue-
HHSl, BBINOJHSAeMOro Ha Heckosbkux noTokax CUDA. IIpoBeneHB! BBIUMCIHUTENbHBIE
SKCIIEPUMEHTSH! /11 pa3nuyHbX pasmepoB CJIAY, u nalileHo SMIUPHUECKH ONTHMAJb-
Hoe KosudecTBo notokoB CUDA n/1s Kaxkzoro u3 Hux. Ha ocHOBe coOpaHHbBIX NaHHBIX
C MOMOLIBI PErpecCMOHHOrO aHa/ju3a c(hopMy/IHPOBAaHa MOAeNb I/ CyMMBl BpeMeH
1Jis1 HefoMuHupyomux onepauuit GPU (KoTopble IPUHUMAIOT Y4acTHe B NIePEKPLITHH
notokoB). CosjaHa NOIXOAsIIas HeJHHeHHas MoJesnb MJIs HaKJIaJIHbIX DacXolIOB,
cBf3aHHBIX ¢ cosnaHueM notokoB CUDA. Jlnf Bcex MOCTPOEHHBIX MOJENei BBHITOJ-
HeH CTaTHCTHYecKUH aHaau3. CpopMyaHpoBaH alrOpUTM [/ MOUCKa ONTHMAJbHOTO
kosmndectBa notokos CUDA. C ucrosb30BaHHEM 3TOTO a/rOPHTMa BMeCTe C IBYMS
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YIIOMSIHYTHIMH BBIILIE MOAEJSAMH CHEJaHbl [IPOTHO3bl AJIS ONTHUMAJBHOIO KOJHYecTBa
notokoB CUDA. CpaBHuBasi NporHo3upyeMble 3Ha4eHUs] ¢ (GaKTHIECKUMH IaHHBEIMH,
MOXKHO CKa3aTb, YTO a/JTOPUTM fIBJSETCS MPHEMJEMO XOPOLIMM.
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