
ϽбГ Ϸ ЏѝѕҠҍѺҏ: 
ьѓљѝѕҠҏГ ϹЎ
чҖѩҎіҟҀҏҟњҊҖ

ѠѸѫщъх ыҖћѮх

Dmitry Durnov

https://software.intel.com/en -us/videos/better -faster -and-more -scalable
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2

MPI ЗЁСЎЖHPC ћѝѪ҄Џ₮ ϽдЎϲв
ЅЖ ϷЗшҗѪҏҟѽҠѝ

ÅTop500 ҍќѫ(2017 6 ) ЎЖчҖѩҎϳ ϴБ
й ϾЍϫв
ÅѫѦѺ15 њќѩ҃ᾛ10 ϳчҖѩҎ̄ !ѺҐўѦјҟҞѼҟќ

Å4 ЋϳчҖѩҎ̄ !Pnoj-Path й

ÅѫѦѺ100 њќѩ҃ᾛ87 ϳчҖѩҎ̄ !ѺҐўѦјҟҞѼҟќ

Å13 ϳчҖѩҎ̄ !Pnoj-Path й

Åᾏ ᾛЎ ІБ ♪ϳ ШагЍϫв
ÅЀРЍЕ υHPC ђҌщѬЏAI ПЕ ІБ ♪

: Top500.org

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
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3

Stampede2 Ⱦѩѐјќ эҟќѩцҖ - х҄ҍю

Cori Ⱦ ыѰҎёҟ ўҖѢҟ(NERSC) - х҄ҍю

Trinity ȾҐќхҌ҅ќ (LANL) - х҄ҍю

http://www.datacenterdynamics.com ( )

шҗѪҏҟѽҠѝЖѝҠѵҠїҗѸ҉ҠѣҠ

ᾏ ᾛВ ♪ϼгЍϫв
ϭЈЕϫ϶ЋϲЕ₴

OFP Ⱦ ΰ ѐ҆ҖѴќ-
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4

ЅЖ Ж ЁСϵѝҠѵҠїҗѸ҉ҠѣҠ

ÅѳҎўҐѭҞќҟѴҟіҖѷ҈ҟѩцҖѓҞўҖѢҟȾ ϾϫMareNostrum 4 

Å : Б ϱЯК ϸЕPRACE (Partnership for Advanced 
Computing in Europe) ВЯб ϼгІ ᾏ ЕѲчѴѸьҟҁҖќҞіҖѷ҈ҟ
ѩцҖѓҞњќѩ҃

ÅѡҎ҉Ҡћҋҗ:чҖѩҎ̄ !Pnoj-Path хҟѐѩђѤ҆ҟВЯб ϼгІ3400 й
ϯвчҖѩҎ̄ !Yfpo¯!ѺҐўѦјҟҞѼҟќЕѱҟѬϲа вLenovo* њќѩ҃Џ

3 ЋЕ ђҌќѢҟ

ÅBASF* Ⱦᾏ Е ҄ҟюҟ

Å : Б й ϶ІШ ђҌќѢҟй ϾЍ ϾυҎҟѫҗцѵќ
ѲҟѸъҖ Е ϾϫѪћѢҎ В ЊЍ ϶ В й Шв

ÅѡҎ҉Ҡћҋҗ:҅ѪҍҖѓЏњ҂҈ҏҟњҊҖй ю ϲа ХІЖ ϲа
В ЀвυчҖѩҎ̄!Pnoj-Path хҟѐѩђѤ҆ҟ ЕHPE* Apollo 6000 
њќѩ҃ϲа вѲчѴѸьҟҁҖќҞђҌќѢҟ

ÅCineca ȾчѢҍх ЕќҟѴҟіҖѷ҈ҟѩцҖѓҞўҖѢҟ

Å гІҁњҖҌҟѮҖѓϱЯКAI њќѩ҃йזּ : ЀвІШυчѢҍхЕ70 Е
υ4 ЋЕ υ ϲа ϼгв ЕіҖѠҟњх҃

ÅѡҎ҉Ҡћҋҗ: MARCONI Ⱦ4000 й ϯвчҖѩҎ̄ !Yfpo¯!ѺҐўѦјҟϱЯК
чҖѩҎ̄ !Yfpo!Qijʃ!ѺҐўѦјҟҞѼҟќЕLenovo* NeXtscale System* ѱҟѬ
ϲа вυ תּ ЕќєҟҌѹҎЎ Е ϫѲчѴѸьҟҁҖќҞіҖѷ҈ҟ
ѩцҖѓҞњќѩ҃
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5

Å ѺҐѓҌ҂Җѓ ϸчҖѩҎ̄ !ѠѸѫщъхҞѧҟҎ

ÅчҖѩҎ̄ !NQJ!ҌчѹҌҍҟ

ÅчҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2018 Update 1 Е

ÅчҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2019 ѩђѮюҎѺҏѶ҈ҟ

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
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6

шҗѪҏ̄ !Qbsbmmfm!Tuvejp!YF!Г ЦдгїҗҁҠѱҗѬ

Cluster Edition
Professional EditionComposer Edition

чҖѩҎ̄ !WUvofʃ!
Amplifier

ѴѸьҟҁҖќҞѺҐѸфчҌҟ

ѧҟҎ

чҖѩҎ̄ !Bewjtps
ѼђѫҎ Е Џ

ќҏѦѬЕѺҐѫѢчѺ

чҖѩҎ̄ !Jotqfdups
҄҅ҍҟ/ќҏѦѬЕѪѳѦяҟ

ѝѕҠҏ
ђҌќѢҟѧҟҎ

чҖѩҎ̄ !Usbdf!Bobmz{fs!'!Dpmmfdups
MPI Ѥ҈ҟѮҖѓЏ

чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ
҄ѦўҟћҞѴѦњҖѓҞ

чҖѢҟѸъчќҞҌчѹҌҍҟ

чҖѩҎ̄ !Dmvtufs!Difdlfs
ђҌќѢҟ ыѐќѴҟѫҞњќѩ҃

эѽҏҟѩцҖѓҞњќѩ҃: Windows*υLinux*υmacOS*

чҖѩҎ̄ !хҟѐѩђѤ҆ҟҞѼҟќЕѺҌѦѫѸьҟ҃

ѷҏѭ
іҖѴчҌҟЏҌчѹҌҍҟ

чҖѩҎ̄ !D0D,,!
іҖѴчҌҟ
іҖѴчҌҟ

чҖѩҎ̄ !Ejtusjcvujpo!gps!Qzuipo+
ѲчѴѸьҟҁҖќБќђҍѺѫ

чҖѩҎ̄ !ҁќҞюҟѰҎҞ
ҌчѹҌҍҟ(чҖѩҎ̄ !NLM*

чҖѩҎ̄ !чҖѩѓҏҟѩѦѬҞ
ѴѸьҟҁҖќҞѺҍ҂ѩцѹ

(чҖѩҎ̄ !JQQ*
⸗υ≤ υѪҟѢ

чҖѩҎ̄ !ќҏѦѪцҖѓҞ
ѶҎѪцҖѓҞѹҐѦђ

(чҖѩҎ̄ !UCC)
C++ ќҏѦѬҞҌчѹҌҍҟ

чҖѩҎ̄ !ѪҟѢҞхѭҍѩцђќҞ
хђўҌҏҟњҊҖҞҌчѹҌҍҟ

(чҖѩҎ̄ !EBBM*

чҖѩҎ̄ !Gpsusbo!
іҖѴчҌҟ
іҖѴчҌҟ

іҟѬй В - isus.jp/intel -parallel -studio -xe/

БѠѸѫщъх ѧҟҎќчҟѫ

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
https://www.isus.jp/intel-vtune-amplifier-xe/
https://www.isus.jp/intel-advisor-xe/
https://www.isus.jp/intel-inspector-xe/
https://www.isus.jp/itatc/
https://www.isus.jp/intel-mpi-library/
https://www.isus.jp/c-compilers/
https://www.isus.jp/python-distribution/
https://www.isus.jp/intel-mkl/
https://www.isus.jp/intel-ipp/
https://www.isus.jp/intel-tbb/
https://www.isus.jp/intel-daal/
https://www.isus.jp/fortran-compilers/
https://www.isus.jp/intel-parallel-studio-xe/
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7

ѳшѵѹэҠ҂җѝMPI цѻҎѕҠћҋҗЖ
ѻґѹхшҏА

шҗѪҏ̄ !Usbdf!Bobmz{fs!'!Dpmmfdups!)JUBD*

ÅMPI хѺҍєҟњҊҖ ϸЕ БѺҐѸфчҌҟυ
υ ѧҟҎ

Á ⁵эҟѳҟѻѦѬЎ БѺҐѸфчҎυ υ
ѤъѦђ

Á Ѥ҈ҟѮҖѓЏ В БѺҐўќЕ ῎₇ υ
hotspot υҐҟѬѳҌҖќй В

Á БҒҟђѸҐҟ: іҖѴчҎυҍҖђυХІЖ

ÅѳҟћҊҖ2018 Е
Á OpenSHMEM* хѺҍєҟњҊҖйјҀҟѫ

Á ЕчҖѩҎ̄ !Yfpo¯!ќєҟҌѹҎҞѺҐўѦјҟЏ
чҖѩҎ̄ !Yfpo!Qijʃ!ѺҐўѦјҟйјҀҟѫ

- isus.jp/itatc/

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
https://www.isus.jp/itatc/
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8

MPI цѻҎѕҠћҋҗк Ϸѻґѹхшҏ

шҗѪҏ̄ !Usbdf!Bobmz{fs!'!Dpmmfdups!)JUBD*

Å й
Åᾕ хѺҍєҟњҊҖЕ ₇й ϾЍ

ÅѺҐѸфчҎ ЏҐҟѬѳҌҖќй ⅓

Å ≤ hotspot й

Å
ÅчѼҖѫѼҟќЕхѺҐҟѤ

Å⁵эҟѳҟѻѦѬ

Å Б ϱЯКѸцҎѢҟ

ÅчѪхҌчљҟ

- isus.jp/itatc/

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
https://www.isus.jp/itatc/
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9

ЁСЎЖ ВѻґѹхшҏҟѫҠѣк1 я Г

цѻҎѕҠћҋҗҟѵѹэҠ҂җѝҟѝѮѧѻћҋѧѬ(APS)

ÅѴѸьҟҁҖќЕ й В ϶
ÅѴѸьҟҁҖќҞѤ҈ҟѮҖѓϳ ϲ?

ÅMPI Џ MPI хѺҍєҟњҊҖ
ÅњҖѓҎ/ҁҎѤќҏѦѬЕ MPI

Å ҄҅ҍҟҞхѺҍєҟњҊҖ

Åὼ БMPI йјҀҟѫ
ÅчҖѩҎ̄ !NQJ!ҌчѹҌҍҟ

ÅMPICH ЏCray* MPI

Å В Ѐв Б҄ѫҍѦђ
ÅCPU (ѺҐўѦјҟҞќѫҟҎυ҄҅ҍҟхђўќ)  

ÅFPU (ѼђѫҎ ҄ѫҍѦђ)

- software.intel.com/performance -snapshot ( )

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
software.intel.com/performance-snapshot
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ

шҗѪҏ̄ !NQJ!ҍшѺҍҎҠЖ

Å ϼгІMPI хѺҍєҟњҊҖҞѴѸьҟҁҖќ

Å хѺҍєҟњҊҖ ЕѤ҈ҟѮҖѓ

Å Ѥ҈ҟѮҖѓ

Å ЕчҖѩҎ̄ !Yfpo¯!ѺҐўѦјҟЏчҖѩҎ̄!Yfpo!Qijʃ!ѺҐўѦјҟ
йјҀҟѫ

Å чҖѩҎ̄ !Pnoj-Path ѸфѹҍѦђйјҀҟѫ

Å ЕѼҖѣҟЏЕ῎ Џ⁵ҏчѩҖњҟ

Å OpenFabrics* чҖѢҟѸъчќ(OFI) ВЯбυѸфѹҍѦђ ϸВ
ϼгІѴѸьҟҁҖќйјҀҟѫ

Å ѫѦѺҏѼҎЕҏчѩҖњҟ

Å БMPI ≤

Å ϼгІ ₇

Å ЕϩвќєҟҌѶҍѩцҟ

Å ѰчѩцѹInfiniBand* чҖѢҟѸъчќҞјҀҟѫВЯбυ⁵ҏчѩҖњҟυ
υ҄҅ҍҟ₭ Е й

Å ВּזгІMPI хѺҍєҟњҊҖ

Å чҖѩҎ̄ !Usbdf!Bobmz{fs!'!Dpmmfdups!Џњҟ҃ҏќВ

ϼгІMPI ѴѸьҟҁҖќ

чҖѩҎ̄ !
Omni -Path
ѸфѹҍѦђ

TCP/IP InfiniBand* iWarp
҄҅ҍҟ

ɎЄЕ Е
ѰѦѫҒҟђ

чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ

ѸфѹҍѦђ

хѺҍєҟњҊҖ

ђҌѦњ҈CFD ╠ OCD BIO ЄЕ ...

1 ЋЕѸфѹҍѦђ ϸВхѺҍєҟњҊҖй

ВчҖѢҟіѰђѫҞѸфѹҍѦђй

ђҌќѢҟ

чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ= 1 ЋЕMPI ҌчѹҌҍҟ
Ў ЕѸфѹҍѦђ ϸЕ υ≠ υѩќѫϳ

- isus.jp/intel -mpi -library/

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
https://www.isus.jp/intel-mpi-library/


ª!3128 Intel Corporation. ЎЕ υ й ϿХЀφIntelυчҖѩҎυIntel ҐїЖυх҄ҍю ϱЯК/ ХІЖЄЕ Е ВϱϸвIntel Corporation Е ЎЀφ
*ЄЕ Е υ БАЖυὼ В Е υ ХІЖ ЎЀφ
іҖѴчҌҟЕ В Ѐв Жυ В Ѐв Έ й ϾЍ϶Їϼϫφ

11

шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ

шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2018 Update 1

ᾤБ :
- Е⌡

- ҁчѭҟѤъҖћ

шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ(TP)

ᾤБ :
-

- ϾϫчҖѸҌќѫҌђѤ҆ҟ

чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2018 чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2018 Update 1

чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2019 TP

SC17 ⱡ

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
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12

шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2018 Update 1 Ж

Å
Å Ͼϫ

Å҄҅ҍҟ Е

I_MPI_STARTUP_MODE=<pmi | pmi_shm | pmi_shm_netmod>

pmi_shm_netmod - Ͼϫ2 ЕхѬҏќ῞

1 :ҁќѢҟЖυPMI чҖѢҟѸъчќ( ϫѴќ) й
ϾЍхѬҏќ῞ й ϾυҁќѢҟҏѼҎЕ й

2 :ҁќѢҟЖυ ҄҅ҍҟўѓ҄ҖѫЕ ѰѦѫ
Ғҟђ( Ѵќ) й ϾЍЀРЍЕҌҖђЕхѬҏќй

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ ЖΌ : 
шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ(TP)

шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ Ж Ж шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 TPЖ

Å ђҍѩцюҎҞѴќᾅЕ  Е

Å чҖѸҌќѫҌђѤ҆ҟЕ

Å ќєҟҌѹҎЎБϫ Е

Å ѲчѹҍѦѬҞѺҐѓҌ҂ҖѓҞ҅ѪҎ

(MPI+X) Е

Å ϾϫMPICH/CH4/OFI хҟѐѩђѤ҆ҟ

Е

Å Ͼϫ чҖѸҌќѫҌђѤ҆ҟ

Å ѲчѹҍѦѬҞѺҐѓҌ҂ҖѓҞ҅ѪҎЕ

јҀҟѫ

Å ϾϫSHM ѫҌҖќҀҟѫҞчҖѸҌќѫҌ

ђѤ҆ҟ

https://software.intel.com/en-us/articles/optimization-notice#opt-jp
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MPICH/CH4/OFI цҠёѪѓѥ҇ҠЖ

ÅѰчѩцѹҞѲҟѬщъхҞјҀҟѫϳMPI ҏч҇ҟϲа В

Å  Е

ÅCH4 ЖчҖҌчҖ Б й₭

ÅCH3 Ж ҀчҖѢҟѼҟќ

ÅќєҟҌѹҎЎБϫѪҟѢ Е

ÅхҎїҖѯ ВЯЊЍ ϼгвȾ Ж IPDPS'17 й

Å ϼгІѪҟѢ й₭ ϾЍі҂҈ѮєҟѢҟЕҌҖђйѓҐҟѳҎҌҖђВҁѦѺ

ÅOFI netmod

ÅOFI API Ж OFI ѰѦѫҒҟђҞҏч҇ҟй

ÅMPI йOFI П ҁѦѺЎϴвЯϭВ ϼгЍϫв
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MPI/OFI Ж

ÅЎϴвЇϸMPI йOFI П ҁѦѺЀв

Å ≤ К ϾЕ В Ѐв
Å υ К Ͼυѐ҆Ѧњ҈҂ќυ҄҅ҍҟ б Ѝй Ѐв

MPI OFI

MPI_Send, MPI_Recv БА fi_tsend, fi_trecv

щцҖѬщ ҄҅ҍҟ (fi_mr(3))

≤ К Ͼ
(MPI_PutυMPI_Get БА)

fi_write υfi_readυɎ!
(fi_rma(3))

хѫ҂ѦђБ ≤ К Ͼ
(MPI_Accumulate БА)

fi_atomic υɎ!)gj`bupnjd)4**
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠЖюҠѴҠѼѧѭ

0 100 200 300 400 500 600 700 800 900

IMPI 2019* OFI/psm2

IMPI 2019 TP OFI/psm2

IMPI 2018 OFI/psm2

MPI_Send ѓҎѪчяҏҟѵѝЖ 

MPI OFI PSM2

ϾϫMPICH/CH4 іҟѬѼҟќЖ В ϫ Е й ℮

* - ᾛ
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2018 ЖѡѹѬъыцҟ
ѝѣѧѓ/ьїћѝѪ҄

ѲҟѬ
щъх

ѺҐѳчѣҟ

Netmod

БѪѳчќҞчҖѢҟѸъчќ CH3

TMI

PSM2 PSM

ѫҌҖќҀҟѫϻЏВ╕ Е ϳ

EDR
EthυIPoIBυ

IPoOPA
чҖѩҎ̄ !

OPA

iWarpυ
RoCE usNICAries

чҖѩҎ̄ !
TrueScale

OFADAPL UDDAPL RC TCP
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2018 ЖѡѹѬъыцҟ
ѝѣѧѓ/ьїћѝѪ҄

ѲҟѬ
щъх

ѺҐѳчѣҟ

Netmod

БѪѳчќҞчҖѢҟѸъчќ

ѫҌҖќҀҟѫϻЏВ╕ Е ϳ

CH3

OFI DAPL RC DAPL UD OFA TCP TMI

PSM2 PSM

EDR
EthυIPoIBυ

IPoOPA
чҖѩҎ̄ !

OPA

iWarpυ
RoCE usNICAries

чҖѩҎ̄ !
TrueScale
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ЖѡѹѬъыцҟ
ѝѣѧѓ/ьїћѝѪ҄

ѲҟѬ

щъх

ѺҐѳчѣҟ

Netmod

БѪѳчќҞчҖѢҟѸъчќ CH4

OFI

gni mlx verbs usnic* sockets psm2 psm

EDR
EthυIPoIBυ

IPoOPA
чҖѩҎ̄ !

OPA

iWarpυ
RoCE usNICAries

чҖѩҎ̄ !
TrueScale

* -MPI ҏѼҎЎЖOFI netmod ϳ ὼЕѴќφ1 ЋЕҏч҇ҟй ϾЍЀРЍЕѫҌҖќҀҟѫҞѢчѺВ

* - ᾛ

OFI і҂҈Ѯѩцҟ

http://libfabric.org/ ( )
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ: 
₈шҗѹҍѝѬҍѓѥ҇Ҡ

Å Ͼϫ хҟѐѩђѤ҆ҟ( ҐћѦђ)

Å Ͼϫ /ѫҀҐћҟй ϾІ

Å Ͼϫ ѫҌҖќҀҟѫ

Å ₇
Å ҏѼҎȾѫҀҐћҟй ϾІ /⁵ ₇Е Ц жЂ

Å ₴: I_MPI_ADJUST_ALLREDUCE_COMPOSITION=X

Å ѰѦѫҒҟђҞҏѼҎ

Å ₴: I_MPI_ADJUST_ALLREDUCE_NETWORK=X

Å ѱҟѬҏѼҎ

Å ₴: I_MPI_ADJUST_ALLREDUCE_NODE=X

Å ѺҍўѦѫҏѼҎȾ υѰѦѫҒҟђυѱҟѬҏѼҎЕ ЦЕ Ц жЂ

Å ₴: I_MPI_ADJUST_ALLREDUCE=X

Е ₇Ѥ҈ҟѮҖѓВ Ўϴв

/ѺҍўѦѫ

ѰѦѫҒҟђ ѱҟѬ
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ: 
ϿϬ ₈

њќѩ҃ : 8x чҖѩҎ̄ !Yfpo!Qijʃ!ѺҐўѦјҟ7250 ( іҟѬ Knights Landing -F) 1.40GHzυчҖѩҎ̄!Pnoj-Path ѸфѹҍѦђυ
RHEL 7.3υGCC 5.3.1υIMB-MPI1 Micro -benchmarks 
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MPI_Allreduce (IMB-MPI1) 

IMPI 2018

IMPI 2019

MPI_Barrier ₇ЏMPI_Allreduce ₇ϳ ВќѷҟѬхѦѺ
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ: 
ѳшѺҎѧѭҟѻґєҍ҃җєҟ҆ѫҏЖљҁҠѬ

Å ϾϫMPI_THREAD_MULTIPLE ̔ ѪҎ
Årelease_mt ѳҟћҊҖЎ : I_MPI_THREAD_SPLIT=1

ÅϺЕ ВЯбᾆй :
Å ≤ Џ҄ѦўҟћҏҟѫЕ ᾅ

Å ϫќҏѦѬй ЂЁВѪҟѢϳ ВБб ≤

Å Е ЕќҏѦѬ ѳҍхυᾕ ўђњҊҖЕ / ῄЕэҟѳҟѻѦѬй

ÅѸҎќѢѦђЖчҖѩҎ̄ !Pnoj-Path ѠѸѫщъх10.5 ЏOFI 1.5.0 Ў

Е ₇Ѥ҈ҟѮҖѓВ Ўϴв
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ: 
ѳшѺҎѧѭҟѻґєҍ҃җєҟ҆ѫҏЖљҁҠѬ

I_MPI_THREAD_SPLIT ЖњҍхҎ й В ϯв

ѲҟѬщъх

OFI

MPI

ќҏѦѬ

хѺҍєҟњҊҖ ѺҐўќ

thread0

api

sep0

cx0

thread1

api

sep1

cx1

thread2

api

sep2

cx2

thread3

api

sep3

cx3

- OFI ќєҟҌѹҎҞ
ыҖѬҀчҖѫ

- ϾІѲҟѬщъхҞ
іҖѩѐќѫ
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ѳчѫчҖѩҎ̄ !NQJ!3128!TU

чҖѩҎ̄ !NQJ!3128!NU

чҖѩҎ̄ !NQJ!312:!ѩђѮюҎѺҏѶ҈ҟST

чҖѩҎ̄ !NQJ!312:!ѩђѮюҎѺҏѶ҈ҟMT

шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ: 
ѳшѺҎѧѭҟѻґєҍ҃җєҟ҆ѫҏГаг ᾆЖ₵

QCD ѴѸьҟҁҖќҞѼҖѤҁҟђ
( : Peter Boyle )

1 ѼҖѤҁҟђҞѠѸѫщъхЖυGrid QCD ҌчѹҌҍҟ
(https://github.com/paboyle/Grid ( )) Џ
јчѫЕѴѸьҟҁҖќҞѼҖѤҁҟђ

(benchmarks/Benchmark_comms.cc) й₭ ϾХЀφ

ѩќѫЖυ16 ѱҟѬЕњќѩ҃Ўυ24 ҌҖђЕ4 ּפѪюҎѫҞ
і҂҈ѮєҟѢҟВ ϾЍυѱҟѬϻЏВ1 ҌҖђЎ ϼгХ
ϾІφ Ж{x, y, z, t} ЎЀφפּ ѱҟѬВ ѿҍ҈ҟפּ 4 L҃4 ϳ
ϼгυѓҐҟѳҎѿҍ҈ҟ҃ЖG4 = (2L)4 ЎЀφіҟѬЖυ
Ў ЀвHalo ῞ Е○ Е ≤ѴѢҟҖй

╧ϾХЀφ

ѱҟѬЖυ+xυ-xυ+yυ-yυ+zυ-zυ+tυ-t Е Е ѱҟѬВ
јҟѸъќL3 јчѝЕѴєѦѫй ≤Ͼυ В ѪҟѢй
≤ϾХЀφ

ѳҠѭъыц
- чҖѩҎ̄ !Yfpo¯!Qmbujovn!9281!ѺҐўѦјҟ
- чҖѩҎ̄ !Pnoj-Path ѾќѫҞѸфѹҍѦђҞ
чҖѢҟѸъчќυѪ҈хҎҏҟҎ
ѡѹѬъыц:
- чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2017 Update 4
- чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2019 ѩђѮюҎ
ѺҏѶ҈ҟ

- Libfabric 1.5 (OFI)
- IFS 10.5
- ѼҖѤҁҟђ1

- ҌҟћҞ҄҅ҍҟҞѽҟћ
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шҗѪҏ̄ !NQJ!ҍшѺҍҎҠ2019 ѪѓѯяҏѻҐѷ҉Ҡ: 

ᾤБ :
Å ϾϫMPICH/CH4/OFI хҟѐѩђѤ҆ҟЕ

Å Ͼϫ чҖѸҌќѫҌђѤ҆ҟ

ÅѲчѹҍѦѬҞѺҐѓҌ҂ҖѓҞ҅ѪҎЕјҀҟѫ

Å ϾϫSHM ѫҌҖќҀҟѫҞчҖѸҌќѫҌђѤ҆ҟ

чҖѩҎ̄ !NQJ!ҌчѹҌҍҟ2019 ѩђѮюҎѺҏѶ҈ҟЖ
чҖѩҎ̄ !Qbsbmmfm!Tuvejp!YF!3129!Vqebuf!2!Ў
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ѨҠҏѻґєҍ҄

Å ѺҐѓҌ҃ВЯв ѠѸѫщъх( ‖к ЇЁ
Ϫв)

Á υ ↓ υ ЎЕ₭υэҟѺҖѠҟќ
υ

Ásoftware.intel.com/qualify -for -free -software 
( )

чҖѩҎ̄ !ѴѸьҟҁҖќҞҌчѹҌҍҟЕі҂҈ѮѩцҟҞ
ҌчўҖќ

Á ЎЩ - Ґч҇ҎѩцҟБϾυ Ы
ѺҐћъђѫЕ ВЯв БϾ

Ásoftware.intel.com/nest ( )

ѨҠҏѻґєҍ҄
υ ↓ υ ЎЕ₭ υэҟѺҖѠҟќ υ

( ―ϩб)

ѧҟҎЕјҀҟѫЖυі҂҈ѮѩцҟҞѸьҟҌ҃ВЯб ℮ϼгХЀ(ТЏкАЕ υѺҌчэҍѩцҟҞјҀҟѫЖ ЎϴХЂк)
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