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Ñóïåðêîìïüþòåð �Summit� ÑØÀ � 2019

Ïðîèçâ.: 148600 TFLOPS

×èñëî óçëîâ: 4608 (íà óçåë � ïðîöåññîðîâ: 2, ÿäåð 22,

GPU: 6 )

Îïåðàöèîííàÿ ñèñòåìà: RedHat Linux 7.4

îïåðàòèâíàÿ ïàìÿòü íà óçåë: 512GB DDR4 + 96GB HBM2

1-TFLOP - 1012 îïåðàöèé â ñåêóíäó
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Ñóïåðêîìïüþòåð �Ëîìîíîñîâ� Ðîññèÿ � 2010

Ïðîèçâ.: 397 TFLOPS

×èñëî óçëîâ: 10260 ( ÿäåð 41040 )

Îïåðàöèîííàÿ ñèñòåìà: Clustrx (ìîäèôèöèðîâàííûé Linux)

Îáú¼ì îïåðàòèâíîé ïàìÿòè: 73920Gb

Îáú¼ì ôàéëîâîãî õðàíèëèùà: 1382400Gb
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Ñóïåðêîìïüþòåð �K� ßïîíèÿ - 2011

Ïðîèçâîäèòåëüíîñòü: 10510

TFLOPS (

10510000000000000

îïåðàöèé )

×èñëî ïðîöåññîðîâ: 88128

( ÿäåð 705024 )

Îïåðàöèîííàÿ ñèñòåìà:

ìîäèôèöèðîâàííûé Linux

Îáú¼ì îïåðàòèâíîé

ïàìÿòè: 1410048 Gb
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Ñóïåðêîìïüþòåð �K� ßïîíèÿ - 2011

Ñòðóðòóðà âû÷èñëèòåëüíîãî öåíòðà �Riken�
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Ñïèñîê Top-500 (Íîÿáðü 2019)

Ðàíã Ñèñòåìà ÿäåð Rpeak/Rmax

(TFlop/ñåê)
Power
(Ìâò)

1 Summit (In�niband Melanox
EDR) � USA

2414592 200794.9 / 148600.0 10.096

2 Sierra (In�niband Melanox
EDR) � USA

1572480 125712.0 / 94640.0 7.438

3 Sunway TaihuLight � China 10649600 125435.9 / 93014.6 15.371
4 Tianhe-2 (TH-IVB-FEP

Cluster) � China
3120000 54902.4 / 33862.7 17.808

5 Frontera (In�niband Melanox
HDR) � United States

448448 38745.9 / 23516.4

6 Piz Daint (Cray) � Switzerland 361760 25326.3 / 19590.0 2.384
7 Trinity (Cray) � USA 979072 41461.2 / 19135.8 7.578
8 ABCI (In�niband EDR Fujitsu

) � Japan
391680 32576.6 / 19880.0 1.649

9 SuperMUC-NG (Intel Omni-
Path) � Germany

305856 26873.9 / 19476.6

10 Lassen (In�niband Melanox
EDR) � USA

288288 23047.2 / 18200.0

10*
(2017)

K computer, SPARC64, Tofu
interconnect � Japan

705024 11280.4 / 10510.0 12.660

Ìîùíîñòü Âîëõîâñêîé ÃÝÑ 86Ìâò

Ñàëüíèêîâ À.Í. Êîììóíèêàöèîííàÿ ñðåäà â ñóïåðêîìïüþòåðàõ



Ñïèñîê ÒÎÏ-50 (Ñåíòÿáðü 2019)

Ðàíã Ñèñòåìà ïðîöåññîðîâ/ÿäåð Rpeak/Rmax

(TFlop/ñåê)
1 ÌÃÓ (Ëîìîíîñîâ-2) � Ò-

ïëàòôîðìû
1696/64384 4946.79 / 2478.0

2 Ãèäðîìåöåíòð � T-
ïëàòôîðìû, Cray

1952/35136 1293.0 / 1200.35

3 ÌÃÓ (Ëîìîíîñîâ-1) � T-
ïëàòôîðìû

12422/82468 1700.21 / 901.90

4 Êóð÷àòîâñêèé èíòñòèòóò � Ò-
ïëàòôîðìû

1070/21146 1100.55 / 755.53

5 Ïîëèòåõ Ñàíêò-ïåòåðáóðã �
ÐÑÊ

1468/20552 1015.10 / 715.94

6 ÂØÝ � Dell 68 912.4 / 568.5
7 Ñêîëòåõ (ZHORES CDISE

Cluster) � Dell
172 1011.6 / 495.9

8 ÀÎ "Òèíüêîôô
Áàíê"(Êîëìîãîðîâ)

20 658.5 / 418.9

9 MCÖ-ÐÀÍ (ÌÂÑ 10Ï) � ÐÑÊ 416 523.83 / 383.21
10 ÎÈßÈ Äóáíà 496/9024 463.26 / 312.62
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Òèïè÷íàÿ ñòîéêà â ñóïåðêîìïüþòåðå

Ñòîéêà â ñóïåðêîìïüþòåðå summit.
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Òîïîëîãèÿ êîììóíèêàöèé â ìàøèíå ñ BlueGene/P
àðõèòåêòóðîé

�êëåòî÷íàÿ�

ñòðóêòóðà

îïðåäåëÿåòñÿ

ñîñåäñòâîì

ïðîöåññîðîâ â

ñóïåðêîìïüþòåðå

Ëèíèè

ïàðàëëåëüíûå

ãëàâíîé

äèàãîíàëè

îïðåäåëÿþòñÿ

òîïîëîãèåé

òð¼õìåðíûé òîð.
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Ñóïåðêîìïüþòåð �Ëîìîíîñîâ-1�

Ðàñïðåäåëåíèå çàäåðæåê ïðè ïåðåäà÷å äëÿ ðàçìåðà ñîîáùåíèÿ

9000 áàéò. Êðàñíîå - ñòåïåíü âàðèàòèâíîñòè â çàäåðæêàõ.

Âàðèàòèâíîñòü

ïåðåäà÷ íå

ðàâíîìåðíî

ðàñïðåäåëåíà ïî

ñóïåðêîìïüþòåðó.

Ñàëüíèêîâ À.Í. Êîììóíèêàöèîííàÿ ñðåäà â ñóïåðêîìïüþòåðàõ



Ñòðóêòóðà êîììóíèêàöèîííîé ñðåäû �Ëîìîíîñîâ-1�

Ñàëüíèêîâ À.Í. Êîììóíèêàöèîííàÿ ñðåäà â ñóïåðêîìïüþòåðàõ



Ñèñòåìà BlueGene/P

Äëÿ îäíèõ è òåõ æå ïàð ïðîöåññîðîâ íàáëþäàåòñÿ ðàçëè÷èå âî

âðåìåíè äîñòàâêè ñîîáùåíèé. ðàçíèöà îáúÿñíÿåòñÿ

ïîäêëþ÷åíèåì òîïîëîãèè òð¼õìåðíûé òîð íà 512 ïðîöåññîðàõ.

Ðèñ.: 256 ïðîöåññîðîâ (1 ïðîöåññ
íà 4 ÿäðà).

Ðèñ.: 512 ïðîöåññîðîâ (1 ïðîöåññ
íà 4 ÿäðà).

Ñàëüíèêîâ À.Í. Êîììóíèêàöèîííàÿ ñðåäà â ñóïåðêîìïüþòåðàõ



Êîìïîíåíòû àðõèòåêòóðû K-êîìïüþòåðà
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×òî íóæíî çíàòü ïðî èíòåðêîííåêò â êëàñòåðàõ

Ñåòü èìååò ðåãóëÿðíóþ ñòðóêòóðó (òîïîëîãèþ)

Îòêàçû â ñåòè ñðàâíèòåëüíî ðåäêè (âûõîä èç ñòðîÿ óçëà

íàèáîëåå ÷àñòûé îòêàç).

Ìàðøðóòû â ñåòè îáû÷íî ñòàòè÷åñêèå, â òîì ÷èñëå îáõîäû

îòêàçîâ.

Íà ñàìîì äåëå ñåòåé âñåãäà íåñêîëüêî, ïîä ðàçíûå

�êîììóíèêàöèîííûå ïàòòåðíû� èñïîëüçóþòñÿ ôèçè÷åñêè

ðàçíûå ñåòè, â òîì ÷èñëå ñåòü ñåðâèñíàÿ ñåòü, äëÿ

óïðàâëåíèÿ è çàãðóçêè óçëîâ êëàñòåðà.

Âñ¼ ýòî äà¼ò âîçìîæíîñòü áîëåå-ìåíåå ïðåäñêàçûâàòü çàäåðæêó

ïðè ïåðåäà÷å äàííûõ è ðåøàòü çàäà÷ó áàëàíñèðîâêè íàãðóçêè â

âû÷èñëåíèÿõ.
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Î ïðîãðàììíîì îáåñïå÷åíèè âû÷èñëèò. êëàñòåðà

Äëÿ ïðîãðàììèðîâàíèÿ ïåðåäà÷ äàííûõ èñïîëüçóåòñÿ

�ïðîòîêîë ïðèêëàäíîãî óðîâíÿ MPI�.

Íà óçëàõ ñïåöèàëèçèðîâààííûé Linux, cî ñïåöèàëüíî

äîðàáîòàííûì ÿäðîì. (Äëÿ áîëüøèõ óñòàíîâîê ðåøàåòñÿ

ïðîáëåìà ñáîÿ óçëà, ïóò¼ì àïïàðàòíîãî âêëþ÷åíèÿ

çàïàñíîãî).

Äëÿ ïîëüçîâàòåëÿ ñèñòåìà ðàáîòàåò â ïàêåòíîì ðåæèìå.

Åñòü ñïåöèàëüíàÿ ñèñòåìà âåäåíèÿ î÷åðåäåé çàäà÷

ïîëüçîâàòåëåé.
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Íàïðàâëåíèÿ äåÿòåëüíîñòè

Ñáîð è àíàëèç èíôîðìàöèè î êîììóíèêàöèîííîé

ñðåäå1 Íàáîð MPI-òåñòîâ, ñðåäñòâà

âèçóàëèçàöèè(ïðèëîæåíèå íà QT+OpenGL), àëãîðèòìû

êëàñòåðèçàöèè. ßçûêè îïèñàíèÿ êîììóíèêàöèîííîé ñðåäû.

Àäìèíèñòðàòîðñêàÿ äåÿòåëüíîñòü. Ñîçäàíèå ñèñòåì

äëÿ àâòîìàòèçèðîâàííîãî ðàçâîðà÷èâàíèÿ ñëîæíîé

ïðîãðàììíîé èíôðàñòðóêòóðû, ðàáîòà ñ ñèñòåìàìè

âåäåíèÿ î÷åðåäåé è èõ àíàëèç, ìîäèôèêàöèÿ. (Â òîì ÷èñëå

ðàçâîðà÷èâàíèå ïðèêëàäíîãî ÏÎ).

Ðàñïðåäåë¼ííûå âû÷èñëåíèÿ. Îðãàíèçàöèÿ çàïóñêà

ïîòîêà çàäà÷, ñðàçó íà íåñêîëüêèõ ñóïåðêîìïüþòåðàõ.

ßçûêè ïàðàëëåëüíîãî ïðîãðàììèðîâàíèÿ. Ñîçäàíèå

ÿçûêà ïàðàëëåëüíîãî ïðîãîãðàììèðîâàíèÿ, â ñòèëå

ïðîãðàììèðîâàíèå íà ãðàôàõ.

1ïðîåêò íà github clustbench
Ñàëüíèêîâ À.Í. Êîììóíèêàöèîííàÿ ñðåäà â ñóïåðêîìïüþòåðàõ



Çàêëþ÷èòåëüíûé ñëàéä ñ êîíòàêòàìè

Ñïàñèáî çà âíèìàíèå!

Ê ðàáîòå íàä ìîäèôèêàöèåé êîäà ìîæíî ïðèñòóïèòü çäåñü:

https://github.com/asalnikov

ïî÷òà: salnikov@cs.msu.ru

vk: asalnikov

Ñáîðíèê âñÿêîé ôîðìàëüíîé èíâîðìàöèè:

https://istina.msu.ru/profile/salnikov/
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