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Ïèðàìèäàëüíàÿ ìîäåëü âû÷èñëèòåëüíîé ñèñòåìû, âêëþ÷àþùåé
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Ïðîãðàììíàÿ ìîäåëü. Âûáîð îïòèìàëüíûõ ïàðàìåòðîâ



Òðåõóðîâíåâûé àëãîðèòì ðàçáèåíèÿ ìàòðèö



Âîïðîñ î ñïîñîáå õðàíåíèÿ äàííûõ

Õðàíåíèå äàííûõ CubeLR



Ïðîèçâîäèòåëüíîñòü. Ñðàâíåíèå ñ áèáëèîòåêîé CUBLAS
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LRnLA: 64/256/1024 Thrs, 1/2/3 MinRank, ThreadRank = 2
LRnLA: 64/256/1024 Thrs, 1/2/3 MinRank, ThreadRank = 3
LRnLA: 64/256/1024 Thrs, 1/2/3 MinRank, ThreadRank = 4
LRnLA: 64/256/1024 Thrs, 1/2/3 MinRank, ThreadRank = 5



Âîïðîñ î êîìïèëÿòîðå

CPU ðåàëèçàöèÿ

1. Ïèêîâàÿ ïðîèçâîäèòåëüíîñòü:
(2.93ÃÃö)*(11 ÿäåð)*(2 unit per clock:
óìíîæåíèå+ñëîæåíèå)*(4 �oat âåêòîðà) = 253.33 G�ops
Matrix NxN DataSz Thr
<f4,12> 4Kx4K 192MB 11
<f4,13> 8Kx8K 768MB 11

2. Âåðñèÿ êîìïèëÿòîðà: gcc 4.7.1
g++ -march=corei7 -Ofast -O2 -lgomp

Ïðîèçâîäèòåëüíîñòü: 174/253.33 = 70%

3. Âåðñèÿ êîìïèëÿòîðà: gcc-4.3
Ïðîèçâîäèòåëüíîñòü: 90/253.33 = 35%



5-óðîâíåâîå ðàçáèåíèå. Ïðîèçâîäèòåëüíîñòü íà K-100
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ðàçìåð ìàòðèö:
N = (1÷ 7)× 2

15

(28GB íà óçåë)
óðîâíè ðàçáèåíèÿ 1-4:
2+ 4+ 7+ 2 = 15

óðîâåíü 4:
3xGPU+2xCPU,OpenMP
óðîâåíü 5:
1-49 nodes, MPI
Ïðîèçâîäèòåëüíîñòü
ïèêîâàÿ íà 64 óçëàõ:
215TFlops
äîñòèãíóòî (49 óçëîâ):
LR: 46.4TFlops
cublas: 71.4TFlops



5-óðîâíåâîå ðàçáèåíèå. Ýôôåêòèâíîñòü íà K-100
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GPU num

5-lever LR
2-level+QB

ðàçìåð ìàòðèö:
N = (1÷ 7)× 2

15

(28GB íà óçåë)
óðîâíè ðàçáèåíèÿ 1-4:
2+ 4+ 7+ 2 = 15

óðîâåíü 4:
3xGPU+2xCPU,OpenMP
óðîâåíü 5:
1-49 nodes, MPI
Ýôôåêòèâíîñòü
äîñòèãíóòî (49 óçëîâ):
ïàðàëëåëüíàÿ:
90%(LR),72%(cublas)
ïîëíàÿ:
28%(LR),43%(cublas)



Ëîêàëüíî-Ðåêóðñèâíûå íåËîêàëüíî-Àññèíõðîííûå àëãîðèòìû
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Ïëàíèðóåìîå ïðèìåíåíèå GPGPU äëÿ çàäà÷ ôèçèêè ïëàçìû

Òð¼õìåðíàÿ ïîëíîñòüþ êèíåòè÷åñêàÿ ìîäåëü
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Ðåçóëüòàòû ìîäåëèðîâàíèÿ õîëëîâñêîãî äâèãàòåëÿ. CPU



Âûâîäû

1 Ðåàëèçîâàí àëãîðèòì ïåðåìíîæåíèÿ ìàòðèö, õðàíÿùèõñÿ â
ëîêàëüíî-ðåêóðñèâíîì âèäå, èñïîëüçóþùèé ïÿòèóðîâíåâîå
ðàçáèåíèå, ó÷èòûâàþùåå îðãàíèçàöèþ ïîäñèñòåìû ïàìÿòè.

2 Íà Tesla 2050 áåç ïðîâåäåíèÿ êàêèõ-ëèáî ñïåöèôè÷åñêèõ
îïòèìèçàöèé äîñòèãíóòà ïðîèçâîäèòåëüíîñòü íà óðîâíå
350GFlops (1/3 îò ïèêà èëè 1/2 îò ðåçóëüòàòà cublas äëÿ
ìàòðèö, õðàíÿùèõñÿ â âèäå äâóìåðíûõ ìàññèâîâ).

3 LRnLA àëãîðèòìû ïðèìåíèìû äëÿ GPGPU, îïòèìàëüíîå
èñïîëüçîâàíèÿ ðåãèñòðîâîé ïàìÿòè òðåáóåò âûáîðà
ïðîìåæóòî÷íîãî êîëè÷åñòâà òðåäîâ â áëîêå (<=256).

4 Ïàðàëëåëüíàÿ ýôôåêòèâíîñòü íà âåðõíèõ óðîâíÿõ äëÿ
ñóïåðêîìïüþòåðà K100 áëèçêà ê ïðåäåëüíîé (90% äëÿ LR
è 72% äëÿ cublas äëÿ 147 GPGPU íà 49 2xCPU óçëàõ).


