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ǶǟȈǲ 

 

ǚǵɇȫɣɟɱɆǶƲCƲC++ƲǑȏǺ Fortran ɕɫȮɧɞǲǑǋǭВ ɟɠɨʱѦרș ǠȒǦ

Ȉǲ̓ ǮǔȒȱɱɏȢɧ ƲɧȢɔɧɨɩɶȿɱƲǑȏǺ ṑẀ ș ὑǞǭǋȅǠƳǤǞǭƲ

ǚȓȐǵ ǶЋ̱ǯǞǭ OpenMP ȠɕɨȯɶȵɥɱɕɫȮɧɞȢɱȽɓȥɶȷ OpenMP API

ǵ˿ șὑ ǞǭǋȅǠƳǚǵ˿ ǶƲ ǱȒɗɱȾɶǵВ ɟɠɨȠɶȫɄȭȿɡ Ǯ ǵǉר

ȒʱѦɕɫȮɧɝɱȮǵʝǫǵɠɅɩș ͑ǞǭǋȅǠƳẉǖǵɗɱȾɶǵȱɱɏȢɧǓ OpenMP 

API șȳɛɶɆǞǭǋȅǠƳOpenMP ǲǫǋǭǵ ǱȒ ḸǶƲ̊ʤǵWeb ȳȢɆǮ֓ ǠȒǚǯ

ǓǮǔȅǠƳ 

 

http://www.openmp.org  

 

ǚǵɇȫɣɟɱɆǮὑ ǞǭǋȒ ƲɧȢɔɧɨɩɶȿɱƲǑȏǺ ṑẀ ș ǋȒǚǯǮƲ

șͪǨǱǓȐɤɶȴǓʱѦɕɫȮɧɞș̸ר Ʋ ǠȒǚǯǓǮǔȅǠƳ ǶƲSPMD single 

program multiple data ƲȽȷȭ ƲɭɶȭȵȥȠɨɱȮ ƲǑȏǺֿ ǲȏȑɗɶ

ȷ ǮǉȒ CƲC++ƲǑȏǺ Fortran ș █ǞǭǑȑƲǜȐǲɅɶȽǵВ ӓǯɕɧȢɗɶɆӓș

ȳɛɶɆǞǭǋȅǠƳὕ ṑșѰⱣǠȒ ǶƲɧȢɔɧɨɩɶȿɱǯ ṑẀ ǲȏǪǭ ͑ǜȓ

ǭǋȅǠƳOpenMP API șȳɛɶɆǞǭǋȒȱɱɏȢɧǵẉǖǶƲǠȀǭǵ OpenMP ș ҧ

ǲǞ ǜǢȒǦȈǵȱɜɱɇɧȢɱȨɕȵɥɱș ǪǭǋȅǠƳ 

 

 

ᶪ 

OpenMP API Ƕɤɶȴ ǵʱѦӓǧǘșᾍ ǲǞǭǋȅǠƳǠǱȖǨƲɤɶȴǶɕɫȮɧɞșʱѦ

ǲὕ ǠȒǦȈƲȱɱɏȢɧǯὕ ȵȷɄɞǵҲ̸ș ǲ ὑǞȅǠƳOpenMP ǲ ǞǦὕ

ǶƲɅɶȽǵ͒Ἥ ͜ƲɅɶȽǵʥ ֻƲ ֻ ƲȅǦǶɅɁɇɫɁȭ ǚȓȐǶƲ ǞǦɕ

ɫȮɧɞǲǑǋǭȉ ǚȑǏȅǠ șȿȥɁȭǠȒǚǯǶ ǜȓǭǋȅǢȚƳǜȐǲƲ ǞǦὕ

Ƕ ǲѝ ǜȓȒɕɫȮɧɞȱɶɇșȿȥɁȭǠȒǚǯȉ ǜȓǭǋȅǢȚƳɤɶȴǶƲȠ

ɕɨȯɶȵɥɱǮ OpenMP ș̓Ǫǭ ǞǦɕɫȮɧɞș̸ ǠȒ ̑ǓǉȑȅǠƳOpenMP ǶƲ

ȱɱɏȢɧǲȏȒ ҲʱѦӓȋ ҲʱѦӓș ҞǠȒǦȈǵ Ƕᾍ ǯǞȅǢȚƳ 

http://www.openmp.org/
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ȷɪɁɇǵ ꜠ 

 

ȷɪɁɇ 

thread  

 ȷȽɁȭǑȏǺ ̂ǘȐȓǦ Ǳɟɠɨ ȷɪɁɇɕɧȢɗ

ɶɆɟɠɨǯᴀǷȓȒ ș ǫὕ ǵὕ̱Ƴ 

 

OpenMP ȷɪɁɇ 

OpenMP thread  

 OpenMP ὕ ȵȷɄɞǓ ǠȒȷɪɁɇƳ 

 

 

ȷɪɁɇȹɶɓǱɩɶȿɱ 

thread - safe routine  

 ǫ̊ʣǵȷɪɁɇǲȏǪǭֿ ǲὕ ǜȓǭȉ ᶫǞǦ ș

ǦǠɩɶȿɱƳ 

 

 

OpenMP ǵ  

 

ɗɶȷ  

base language  

 OpenMP ˿ ǵɗɶȷǯǱȒɕɫȮɧɝɱȮ Ƴ 

ȱɟɱɆ  

ɵ ᷀ǵ OpenMP ǵɗɶȷ ǵʝ Ƕȹȭȵɥɱ 1.6 ș֓    

ǞǭǖǧǜǋƳ 

 

ɗɶȷɕɫȮɧɞ 

base program  

 ɗɶȷ Ǯ ǜȓǦɕɫȮɧɞƳ 

 

 

ӓɔɫɁȭ 

structured block  

 C/C++ǮǶƲϼ ǲЊ֥Ǔʝǫǯ ᾭǲї֥ǓʝǫǉȒὕ ǒ

ֻ ƲǉȒǋǶ OpenMP Ƴ 

Fortran ǮǶƲϼ ǲЊ֥Ǔʝǫǯ ᾭǲї֥ǓʝǫǉȒὕ

ǵɔɫɁȭƲȅǦǶ OpenMP Ƴ 

ȱɟɱɆ  

ɗɶȷ В  

ɵѝΉǵ ǯǞǭƲ ӓɔɫɁȭǿȠȭȹȷǞǭǶǋǘȅǢ

ȚƳ 

ɵї֥ Ƕ ӓɔɫɁȭǒȐǵǵѝΉǮǉǪǭǶǋǘȅǢȚƳ 

C/C++  

ɵЊ֥ Ƕ setjmp ( ) ǵᴀїǞǮǉǪǭǶǋǘȅǢȚƳ 

ɵlong jmp ( ) ǯ throw ( ) ǶЊ֥ǯї֥ǵ Ѹș ǪǭǶǋǘȅ
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ǢȚƳ 

ɵ ӓɔɫɁȭǵʴǮ exit ( ) șᴀǺїǠǚǯǓǮǔȅǠƳ 

ɵ╛ Ʋ ȑ Ǟ Ʋ ƲȅǦǶ try ɔɫɁȭǶƲ  ǯ  Ǯ

ᶪȅȓǦᾍꜘǠȒ ֻ Ǔ ӓɔɫɁȭǮǉȒǱȐǷƲ

ӓɔɫɁȭǯȆǱǠǚǯǓǮǔȅǠƳ 

try ɔɫɁȭǯǶƲC++ǵ͈Ẇы ǵǦȈǵ ƳɔɫɁȭК

Ǯ͈ẆǓ ǠȒǯ catch ɔɫɁȭǮὑ ǠȒ͈Ẇы șὕ

ǞȅǠƳ  

Fortran  

ɵ ӓɔɫɁȭǵʴǵ STOP Ƕ ǜȓȅǠƳ 

  

 

directive  

 OpenMP ɕɫȮɧɞǵҲ̸ș ὑǠȒ C/C++ǵ#pragma ǯ

Fortran ǵȱɟɱɆƳ 

ȱɟɱɆ  

ɵOpenMP ǵ ǵ Ƕȹȭȵɥɱ 2.1 ș֓ Ǟǭǖ

ǧǜǋƳ 

 

 

white space  

 ȷɘɶȷǯ ₳ȽɔǵȆǒȐ Ȓ ǮǱǋ ἬǵʱǺƳ 

 

 

OpenMP ɕɫȮɧɞ 

OpenMP program  

 ɗɶȷɕɫȮɧɞǯ OpenMP ǵ Ʋὕ ɧȢɔɧɨɩɶ

ȿɱǒȐ ȒɕɫȮɧɞƳ 

 

ǞǦɕɫȮɧɞ 

conforming program  

 OpenMP ǵ˿ ǵǠȀǭǵ ѸǯѰ ǲ♫ǪǦOpenMP ɕɫȮ

ɧɞƳ 

 

ὗ  

declarative directive  

 ὗ ǵ ʴǲǧǘ ὑǠȒǚǯǓǮǔȒ OpenMP Ƴ 

ὗ ǲ ǠȒɤɶȴǵὕ ȱɶɇǶǉȑȅǢȚǓƲ

ǠȒʝǫ̊ʣǵɤɶȴǵὗ ǓǉȑȅǠƳ 

ȱɟɱɆ  

ɵthreadprivate ǧǘǓὗ ǮǠƳ 

 

ὕ  

executable directive  

 ὗ ǮǱǋ OpenMP Ƴὕ ǵ ʴǲ ὑǠȒǚǯǓǮ

ǔȅǠƳ 

ȱɟɱɆ  

ɵthreadprivate ̊ẆǵǠȀǭǵ Ǔὕ ǮǠƳ 
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Ӵ  

stand - alone directive  

 ǠȒɤɶȴǵὕ ȱɶɇǓǱǋ OpenMP ὕ Ƴ 

ȱɟɱɆ  

ɵbarrier Ʋflush ƲǑȏǺ taskwait ǧǘǓӴ ǮǠƳ 

 

Ӵ  

simple directive  

 ǠȒɤɶȴǵȱɶɇǓӴ ὕ ǮǱǖӴ ǮǱǘ

ȓǷǱȐǱǋ OpenMP ὕ Ƴ 

ȱɟɱɆ  

ɵatomic ǧǘǓӴ ǮǠƳ 

 

ɩɶɕ  

loop directive  

 ǠȒɤɶȴǵȱɶɇǓ ӓɔɫɁȭǵɩɶɕǮǱǘȓǷǱ

ȐǱǋ OpenMP ὕ Ƴ 

ȱɟɱɆ  

[C/C++]  

ɵfor ǧǘǓɩɶɕ ǮǠƳ 

[Fortran]  

ɵdo ǯ ֯ Ǳ end do ǧǘǓɩɶɕ ǮǠƳ 

 

̂ǘȐȓǦɩɶɕ 

associated loop(s)  

 ɩɶɕ ǲȏǪǭѰⱣǜȓȒɩɶɕƳ 

ȱɟɱɆ  

ɵɩɶɕ Ǔ collapse șדȇḹֻƲ ǫ̊ʣǵɩɶɕ

ǯ ̂ǘȒǚǯǓǮǔȅǠƳ 

 

 

construct  

 OpenMP ὕ Fortran ǵḹֻƲᾍǲǱȒ end Ǔ

ǉȓǷǤȓȉדȇ ǯȉǞǉȓǷ ̂ǘȐȓǦ ƲɩɶɕƲȅ

ǦǶ ӓɔɫɁȭƳǦǧǞƲᴀǺїǜȓȒɩɶȿɱǵȱɶɇǶ

ȆȅǢȚƳד ǋ ǏȓǷƲ ǫǵὕ ǵἬ֧ ᶪǮǠƳ 

 

ɨɶȶɥɱ 

regio n  

 ȅǦǶ OpenMP ɧȢɔɧɨɩɶȿɱǵȢɱȷȽɱȷǵὕ

ʴǲ ǞǦǠȀǭǵȱɶɇƳɨɶȶɥɱǶƲᴀǺїǜȓǦɩɶ

ȿɱКǵǠȀǭǵȱɶɇǯƲOpenMP ǵὕ ǲȏǪǭ ǲ

ǜȓǦȱɶɇȉדȆȅǠƳǉȒȷɪɁɇǓ ǞǦ task

ǮǵȽȷȭǵ ǶƲǤǵȷɪɁɇǵɨɶȶɥɱǵʝ ǮǠƳǞ

ǒǞƲtask ǯ ̂ǘȐȓǦ Ǳ task ɨɶȶɥɱǶƲ

ǤǵȷɪɁɇǵɨɶȶɥɱǵʝ ǮǶǉȑȅǢȚƳ 

ȱɟɱɆ  

ɵɨɶȶɥɱǶƲ ȅǦǶ OpenMP ɧȢɔɧɨɩɶȿɱǵҲ

Ǳ ᶪȅǦǶὕ ǵ ᶪǯǞǭ ǏȒǚǯȉǮǔȅǠƳ 

ɵOpenMP ɕɫȮɧɞșὕ ǠȒ Ʋ Ƕẉǖǵɨɶȶɥɱș
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ǠȒ֯  ǓǉȑȅǠƳר

 

Ҳ ǵ parallel  

ɨɶȶɥɱ 

active parallel region  

 ǫ̊ʣǵȷɪɁɇǒȐ ȒȿɶɞǲȏǪǭὕ ǜȓȒ parallel

ɨɶȶɥɱƳ 

 

 

Ҳ ǵ parallel  

ɨɶȶɥɱ 

inactive parallel region  

 ȷɪɁɇǧǘǵȿɶɞǲȏǪǭὕ ǜȓȒ parallel ɨɶȶɥ

ɱƳ 

 

 

ѝ 

sequential p art  

 OpenMP ɕɫȮɧɞǵὕ ʴǲ ǞǦȱɶɇǵǍǨƲparallel

ǲᾍꜘǠȒ parallel ɨɶȶɥɱǲȉƲtask ǲᾍꜘǠȒ

task ɨɶȶɥɱǲȉדȅȓǱǋǠȀǭǵȱɶɇƳ 

ȱɟɱɆ  

ɵ ѝǶƲ Ҳ ǵ parallel ɨɶȶɥɱǲȏǪǭᶪȅȓ

ǭǋȒǒǵȏǍǲὕ ǜȓȅǠƳ 

ɵᴀǺїǜȓǦɩɶȿɱǵὕ ǶƲɕɫȮɧɞὕ Ǯ ѝ

ǯ̑ ǵ ǵ ǱȒ Ǳ parallel ɨɶȶɥɱǵʰ ǲדȅ

ȓȒ֯  ǓǉȑȅǠƳר

 

ɜȷȽɶȷɪɁɇ 

master thread  

 pa rallel ǲ Ǟǭȿɶɞș̸ ǞƲȽȷȭȹɁɆș ǞƲ

ǤǞǭȷɪɁɇ ֵ ǯǞǭȽȷȭǵ ǫșὕ ǠȒȷɪɁɇƳ 

 

ȷɪɁɇ 

parent thread  

 parallel ǲ Ǟǭ parallel ɨɶȶɥɱș ǞǦȷɪɁɇ

ǶƲǤǵ parallel ɨɶȶɥɱǵȿɶɞǵֺȷɪɁɇǵ ȷɪɁɇ

ǯǱȑȅǠƳOpenMP ǵȷɪɁɇǲ ǞǦ ǲǫǋǭƲ

parallel ɨɶȶɥɱǵɜȷȽɶȷɪɁɇǶ ȷɪɁɇǯֿǟȷɪ

ɁɇǯǱȑȅǠƳ 

 

ϼȷɪɁɇ 

ancestor thread  

 ǉȒȷɪɁɇǒȐ ǭƲ ȷɪɁɇȅǦǶ ȷɪɁɇǵϼ ǵȷ

ɪɁɇǵʝǫƳ 

 

ȿɶɞ 

team  

 parallel ɨɶȶɥɱǵὕ ǲ֓қǞǭǋȒ ǫ̊ʣǵȷɪɁɇǵ

ȹɁɆƳ 

ȱɟɱɆ  

ɵ Ҳ ǵ parallel ɨɶȶɥɱǮǵȿɶɞǶƲɜȷȽɶȷɪɁ

ɇǯᾜǱǖǯȉ ǫǵ қȷɪɁɇǒȐ ȑȅǠƳ 

ɵ Ҳ ǵ parallel ɨɶȶɥɱǮǵȿɶɞǶƲɜȷȽɶȷɪ
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ɁɇǧǘǮǠƳ 

 

ѧ ȷɪɁɇ 

initial thread  

 ѝșὕ ǠȒȷɪɁɇƳ 

 

 

ǵ parallel  

ɨɶȶɥɱ 

implici t parallel region  

 OpenMP ɕɫȮɧɞǵ ѝșᶪȇ Ҳ ǵ parallel ɨ

ɶȶɥɱƳ 

 

 

ɋȷɆ  

nested construct  

 ѩǵ ǲȏǪǭ Ἤ֧ ǲ ᶪȅȓǦ Ƴ 

 

 

ɋȷɆɨɶȶɥɱ 

nested region  

 ѩǵɨɶȶɥɱǲȏǪǭ Ҳ ǲ ᶪȅȓǦɨɶȶɥɱƳ 

ǋ ǏȒǯƲѩǵɨɶȶɥɱșὕ ʴǲ ǞǦɨɶȶɥɱƳ 

ȱɟɱɆ  

ɵ ǲ ǞǭǋȒɋȷɆǯƲǤǍǮǱǋɋȷɆǓǉȑȅǠƳ

ɋȷɆǵѰ ǲǫǋǭǶƲȹȭȵɥɱ 2.10 ș֓ Ǟǭǖǧǜ

ǋƳ 

 

ɋȷɆɨɶȶɥɱ 

closely nested region  

 ̀ ǵɨɶȶɥɱǵКζǲɋȷɆǞǦɨɶȶɥɱǮƲǒǫǤǵ ǲ

parallel ɨɶȶɥɱș ȅǱǋȉǵƳ 

 

ЋȷɪɁɇ 

all threads  

 OpenMP ɕɫȮɧɞǵὕ ǲ ȖȒǠȀǭǵ OpenMP ȷɪɁ

ɇƳ 

 

ȩɪɱɆȿɶɞ 

current team  

 ȉКζșᶪȚǮǋȒ parallel ɨɶȶɥɱșὕ ǞǭǋȒȿɶɞ

ǲιǠȒǠȀǭǵȷɪɁɇƳ 

 

ǞǦȷɪɁɇ 

encountering thread  

 ǉȒɨɶȶɥɱǲ ǞƲᾍꜘǞǦ ǲ ǞǦȷɪɁɇƳ 

 

ЋȽȷȭ 

all tasks  

 OpenMP ɕɫȮɧɞǵὕ ǲ ȖȒǠȀǭǵȽȷȭƳ 

 

 

ȩɪɱɆȿɶɞȽȷȭ 

current team tasks  

 ȉКζǵ parallel ɨɶȶɥɱșὕ ǞǭǋȒȿɶɞǵȷɪɁɇ

Ǔ ǞǦǠȀǭǵȽȷȭƳ 

parallel ɨɶȶɥɱș ǞǭǋȒ ǵȽȷȭǯƲǤǵ ǵ

Ƚȷȭǵὕ ʴǲ ǞǦἧἸǵȽȷȭǓƲ ֻȽȷȭȹɁɆǲ

ȅȓȒǚǯǲד ǞǭǖǧǜǋƳ 
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ǞǭǋȒȽȷȭ 

generating task  

 ǉȒɨɶȶɥɱǲǑǋǭƲȷɪɁɇǲȏȒȽȷȭǵὕ ǓǤǵɨ

ɶȶɥɱș ǠȒȽȷȭƳ 

 

ֻȷɪɁɇȹɁɆ 

binding thread set  

 ǉȒɨɶȶɥɱǵὕ ǲȏǪǭ◙ ș֞ǘȒȷɪɁɇƲǉȒǋǶ

ɨɶȶɥɱὕ ǵǦȈǵȱɱɄȫȷɆș ͑ǠȒȷɪɁɇǵȹɁ

ɆƳ 

ǉȒɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲЋȷɪɁɇƲȩ

ɪɱɆȿɶɞƲȅǦǶ ǞǦȷɪɁɇǵǋǡȓǒǲǱȑȅǠƳ 

ȱɟɱɆ  

ɵ ὑǵɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǚǵ˿ ǵ

ᾍꜘǞǦȹȭȵɥɱǵʴǮ ǜȓǭǋȅǠƳ 

 

ֻȽȷȭȹɁɆ 

binding task set  

 ǉȒɨɶȶɥɱǵὕ ǲȏǪǭ◙ ș֞ǘȒȷɪɁɇƲǉȒǋǶ

ɨɶȶɥɱὕ ǵǦȈǵȱɱɄȫȷɆș ͑ǠȒȽȷȭǵȹɁ

ɆƳ 

ǉȒɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲЋȽȷȭƲȩɪɱ

ɆȿɶɞȽȷȭƲȅǦǶ ǞǭǋȒȽȷȭǵǋǡȓǒǲǱȑȅ

ǠƳ 

ȱɟɱɆ  

ɵ ὑǵɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǓǉȒḹֻǶƲǚ

ǵ˿ ǵᾍꜘǠȒȹȭȵɥɱǵʴǮ ǜȓǭǋȅǠƳ 

 

ֻɨɶȶɥɱ 

binding region  

 ǉȒɨɶȶɥɱǵὕ ȱɱɄȫȷɆș ὑǠȒǯǯȉǲƲǤǵ

ҧḢșѰ ǠȒẆζǵɨɶȶɥɱș ֻɨɶȶɥɱǯᴀǺȅǠƳ 

ֻɨɶȶɥɱǶƲᾍꜘǠȒ ֻȷɪɁɇȹɁɆǓЋȷɪɁɇȅ

ǦǶ ǞǦȷɪɁɇǮǉȒȏǍǱɨɶȶɥɱǲᾍǞǭǶὑ ǜ

ȓǭǋȅǢȚƳȅǦƲᾍꜘǠȒ ֻȽȷȭȹɁɆǓЋȽȷȭǮǉ

ȒȏǍǱɨɶȶɥɱǲᾍǞǭȉὑ ǜȓǭǋȅǢȚƳ 

ȱɟɱɆ  

ɵordered ɨɶȶɥɱǵ ֻɨɶȶɥɱǶƲǤȓșᶪȇ ȉКζ

ǵɩɶɕɨɶȶɥɱǮǠƳ 

ɵtaskwait ɨɶȶɥɱǵ ֻɨɶȶɥɱǶƲǤȓșᶪȇ ȉКζ

ǵȽȷȭɨɶȶɥɱǮǠƳ 

ɵ ֻȷɪɁɇȹɁɆǓȩɪɱɆȿɶɞǮǉȒǒƲȅǦǶ ֻȽ

ȷȭȹɁɆǓȩɪɱɆȿɶɞȽȷȭǮǉȒȏǍǱ̀ǵЋǭǵɨ

ɶȶɥɱǮǶƲ ֻɨɶȶɥɱǶƲǤȓșᶪȇ ȉКζǵ

parallel ɨɶȶɥɱǮǠƳ 
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ɵ ֻȽȷȭȹɁɆǓ ǞǭǋȒȽȷȭǮǉȒȏǍǱɨɶȶɥ

ɱǮǶƲ ֻɨɶȶɥɱǶƲ ǞǭǋȒ task ɨɶȶɥɱǮ

ǠƳ 

ɵ ֻɨɶȶɥɱǮǉȒ parallel ɨɶȶɥɱǶ Ҳ ǮǉȒⱳ

ȉ ǮǉȒⱳ ȉǉȑȅǢȚƳ 

ɵ ֻɨɶȶɥɱǮǉȒ task ɨɶȶɥɱǶ ǮǉȒⱳ Ƕǉ

ȑȅǢȚƳ 

ɵɨɶȶɥɱǶƲǤȓșᶪȇ ȉКζǵ parallel ɨɶȶɥɱǵẆ

ζǵɨɶȶɥɱǲǶƲ Ǟǭ ֻǞȅǢȚƳ 

 

ǱǞ  

orphaned construct  

 ֻȷɪɁɇȹɁɆǓȩɪɱɆȿɶɞǮǉȒȏǍǱɨɶȶɥɱș

ǚǠǓƲ ֻɨɶȶɥɱș ǚǠѩǵ ǵКζǲǶɋȷɆǞ

ǭǋǱǋ Ƴ 

 

ɭɶȭȵȥȠɨɱȮ  

worksharing 

construct  

 Ǥǵ șὕ ǠȒȿɶɞКǵȷɪɁɇǵ ǫǲȏǪǭƲֺƵ

ǲ ᶥǧǘὕ ǜȓȒʝ ǵы Ӵ̬șὑ ǠȒ Ƴ 

C ǵɭɶȭȵȥȠɨɱȮ ǶƲfor Ʋsections ƲǑȏǺ single

ǮǠƳ 

Fortran ǵɭɶȭȵȥȠɨɱȮ ǶƲdoƲsections ƲsingleƲ

ǑȏǺ workshare ǮǠƳ 

 

ɩɶɕ 

sequential loop  

 OpenMP ɩɶɕ ǲ ̂ǘȐȓǭǋǱǋɩɶɕƳ 

 

 

ɎɨȠ 

barrier  

 ȷɪɁɇȿɶɞǓ ǞǦɕɫȮɧɞǵὕ КǵɛȢɱɆƳ 

ȿɶɞКǵǠȀǭǵȷɪɁɇǓɎɨȠǲѮ ǞƲȿɶɞǲȏǪǭ

ǜȓǦǠȀǭǵ ǱȽȷȭǓὈ˓ǠȒȅǮƲȿɶɞКǵ

ǰǵȷɪɁɇȉǤǵɛȢɱɆș Ǐǭὕ ǠȒǚǯǓǉȑȅǢ

ȚƳ 
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Ƚȷȭǵ  

 

Ƚȷȭ 

task  

 ȷɪɁɇǓ task ȅǦǶparallel ǲ ǞǦǯǔǲ Ǡ

Ȓὕ ȱɶɇǯǤǵɅɶȽ ṑǵ ὑǵȢɱȷȽɱȷƳ 

ȱɟɱɆ  

ɵȷɪɁɇǓȽȷȭșὕ ǠȒǯǔƲȷɪɁɇǶ task ɨɶȶɥɱ

ș ǞȅǠƳ 

 

task ɨɶȶɥɱ 

task region  

 Ƚȷȭǵὕ ʴǲ ǞǦǠȀǭǵȱɶɇǒȐ ȒɨɶȶɥɱƳ 

ȱɟɱɆ  

ɵparallel ɨɶȶɥɱǶ ǫ̊ʣǵ ǵ task ɨɶȶɥɱǒȐ

ȑȅǠƳ 

 

ǱȽȷȭ 

explicit task  

 ὕ ʴǲ task ǲ ǞǦǯǔǲ ǠȒȽȷȭƳ 

 

 

ǵȽȷȭ 

implicit task  

 ǵ parallel ɨɶȶɥɱǓ ǞǦȽȷȭƲȅǦǶὕ ʴǲ

parallel ǲ ǞǦǯǔǲ ǞǦȽȷȭƳ 

 

ѧ Ƚȷȭ 

initial task  

 ǵ parallel ɨɶȶɥɱǲ ̂ǘȐȓǦ ǵȽȷȭƳ 

 

 

ȩɪɱɆȽȷȭ 

current task  

 ǉȒȷɪɁɇǓὕ ǞǭǋȒ task ɨɶȶɥɱǲᾍꜘǞǦȽȷȭƳ 

 

 

ἧȽȷȭ 

child task  

 ȽȷȭǶ ѝș ǞǦ task ɨɶȶɥɱǵἧȽȷȭƳ 

ἧ task ɨɶȶɥɱǶƲ ѝș ǞǦ task ɨɶȶɥɱǲǶדȅ

ȓȅǢȚƳ 

 

ἧἸȽȷȭ 

descendant task  

 ǉȒ task ɨɶȶɥɱǵἧȽȷȭƲȅǦǶǉȒ task ɨɶȶɥɱǵ

ἧἸ task ɨɶȶɥɱǵʝǫǵἧȽȷȭƳ 

 

ȽȷȭǵὈ˓ 

task completion  

 Ƚȷȭș ǞǦ ǲ ̂ǘȐȓǦ ӓɔɫɁȭǵ Ȗȑ

ǲѮ ǞǦǯǔǲȽȷȭǶὈ˓ǞȅǠƳ 

ȱɟɱɆ ѧ ȽȷȭǶɕɫȮɧɞǵї֥ǮὈ˓ǞȅǠƳ 
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ȽȷȭȷȯȶɣɶɨɱȮ 

ɛȢɱɆ 

task scheduling point  

 ♥ǮП ǠȒǦȈǲὕ șȳȷɘɱɇǮǔȒȩɪɱɆ task ɨɶ

ȶɥɱὕ ǵɛȢɱɆƲȅǦǶȽȷȭǓὈ˓ǠȒɛȢɱɆƳὕ

ʴǵȷɪɁɇǶƲǤǵɛȢɱɆǮ ǱǪǦ task ɨɶȶɥɱǲὕ

șўȑ ǏȒǚǯǓǮǔȅǠ 

ȱɟɱɆ  

ɵȽȢɇ task ɨɶȶɥɱǵȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǶ̊

ʤǲǉǙȒȉǵǧǘǮǠƳ 

 ǞǦ task  

 ǞǦ taskwait  

 ǞǦ barrier  

 ǵ barrier ɨɶȶɥɱ 

 ȽȢɇ task ɨɶȶɥɱǵ Ȗȑ 

 

Ƚȷȭǵўȑ Ǐ 

task switching  

 ǉȒȽȷȭǒȐѩǵȽȷȭǿὕ șўȑ ǏȒȷɪɁɇǵҲ̸Ƴ 

 

 

ȽȢɇȽȷȭ 

tied task  

 task ɨɶȶɥɱǓȳȷɘɱɇǜȓǦǯǔƲǤǵ task ɨɶȶɥɱ

șȳȷɘɱɇǞǦǵǯֿǟȷɪɁɇǧǘǓὕ șП ǮǔȒȽȷ

ȭƳǫȅȑƲȽȷȭǓȷɪɁɇǲ Ǻ̂ǘȐȓǭǋȅǠƳ 

 

ȠɱȽȢɇȽȷȭ 

untied task  

 task ɨɶȶɥɱǓȳȷɘɱɇǜȓǦǯǔƲȿɶɞКǵǰǵȷɪɁ

ɇǓὕ șП ǞǭȉȏǋȽȷȭƳǫȅȑƲȽȷȭǶȷɪɁɇǲ

Ǻ̂ǘȐȓǭǋȅǢȚƳ 

 

Ƚȷȭֿ  

task synchronization  

construct  

 taskwait ȅǦǶ barrier Ƴ 
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ɅɶȽǵ  

 

Ẁ  

variable  

 ɕɫȮɧɞǵὕ ʴǲƲΙǵὑ ǯПὑ ǓǮǔȒ׀Ѽ̂ǔǵɅ

ɶȽ ɔɫɁȭƳ 

ѝ Ѧǯ ѝѦǶẀ ǮǶǉȑȅǢȚƳ 

 

ɕɧȢɗɶɆẀ  

private variable  

 ֿ ǟparallel ɨɶȶɥɱǲ ֻǞǭǋȒ task ɨɶȶɥɱǵȹɁɆ

ǲǑǋǭƲǤȓǥȓǵ task ɨɶȶɥɱǓֿǟ׀ѼǮ Ḣǵ Ǳ

ȒɔɫɁȭǲȠȭȹȷǠȒẀ Ƴ 

ѩǵẀ ǵʝ ǮǉȒẀ Ѧȋ ̱ǵ ǶƲ̀ǵ

ǯ ǞǭɕɧȢɗɶɆǲǶǮǔȅǢȚƳ 

 

В Ẁ  

shared variable  

 ֿ ǟparallel ɨɶȶɥɱǲ ֻǞǭǋȒ task ɨɶȶɥɱǵȹɁɆ

ǲǑǋǭƲǤȓǥȓǵ task ɨɶȶɥɱǓֿǟ׀ѼǮ Ḣǵֿǟ

ɔɫɁȭǲȠȭȹȷǠȒẀ Ƴ 

ѩǵẀ ǵʝ ǮǉȒẀ Ѧȋ ̱ǵ ǶƲC++ǵȭɧ

ȷǵ ɅɶȽɟɱɎɶș ǋǭƲ ȑǵ ǯ ǞǭВ

ǲǶǮǔȅǢȚƳ 

 

ȷɪɁɇɕɧȢɗɶɆ 

Ẁ  

threadprivate  

variable  

 

 OpenMP ǵὕ ǲȏǪǭ ǜȓƲȷɪɁɇǛǯǲ 1 ǫǵȢɱ

ȷȽɱȷǓἭ᷀ǠȒẀ ƳǤǵ ƲǤȓǥȓǵȷɪɁɇǓֿǟ

ѼǮ׀ ǱȒ ḢǵɔɫɁȭǲȠȭȹȷǞȅǠƳ 

ѩǵẀ ǵʝ ǮǉȒẀ Ѧȋ ̱ǵ ǶƲC++ǵȭɧ

ȷǵ ɅɶȽɟɱɎɶș ǋǭƲ ȑǵ ǯ Ǟǭȷ

ɪɁɇɕɧȢɗɶɆǲǶǮǔȅǢȚƳ 

 

ȷɪɁɇ 

ɕɧȢɗɶɆɟɠɨ 

threadprivate memory  

 

 ǤȓǥȓǵȷɪɁɇǲ ̂ǘȐȓǦȷɪɁɇɕɧȢɗɶɆẀ

ǵȹɁɆƳ 

 

ɅɶȽ ṑ 

data environment  

 ǉȒȽȷȭǵὕ ǲ ̂ǘȐȓǦǠȀǭǵẀ ƳȽȷȭǵɅɶ

Ƚ ṑǶƲǤǵȽȷȭǵ ǲ ǞǭǋȒȽȷȭǵɅɶȽ

ṑǒȐ̸ȐȓȅǠƳ 
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ὑ  

defined  

 Ẁ ǲǑǋǭ ҧǱΙș ǪǭǋȒǯǋǍιרƳ 

C ǮǶƲẀ ǵКὦǓ ҧǱΙș ǪǭǋȒǯǋǍιרƳ 

C++ǮǶƲPOD plain old data ḌǵẀ ǵКὦǓ ҧǱΙș

ǪǭǋȒǯǋǍιרƳPOD ȭɧȷḌǮǱǋẀ ǮǶƲ ǜȓ

Ǧ♥Ʋ ֒ǜȓǭǱǋǯǋǍιרƳ 

Fortran ǮǶƲẀ ǵКὦǓ ҧǱΙș ǪǭǋȒǯǋǍιרƳ

Ẁ ǵҊ̂ǘ ȅǦǶ ֻ ǮǶ ҧǱ ș ǪǭǋȒǯ

ǋǍιרƳ 

ȱɟɱɆ  

ɵὑ ǞǭǋǱǋẀ ǲ͒ἭǠȒɕɫȮɧɞǶƲ ǲ Ǟǭ

ǋǱǋɕɫȮɧɞǮǠƳ 

 

ȭɧȷḌ 

class type  

 C++ǲǑǋǭƲclassƲstruct ƲȅǦǶ union ȫɶɭɶɇǵǋǡȓ

ǒǮὗ ǜȓǦẀ Ƴ 
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ὕ ǵ  

 

n ɪɗɩʱѦרǵ 

ȳɛɶɆ 

supporting n levels of  

parallelism  

 ǉȒ Ҳ ǵ parallel ɨɶȶɥɱǓƲ n- 1 Ήǵ Ҳ ǵ

parallel ɨɶȶɥɱǲᶪȅȓȒǚǯș ǠǚǯƳ 

 

 

 

OpenMP ǵȳɛɶɆ 

supporting OpenMP  

 ᾜǱǖǯȉ ɪɗɩǵʱѦרșȳɛɶɆǠȒǚǯƳ 

 

 

ɋȷɆʱѦרǵȳɛɶɆ 

Supporting nested  

parallelism  

 2 ɪɗɩ̊ʣǵʱѦרșȳɛɶɆǠȒǚǯƳ 

 

 

 

К ѰⱣẀ  

internal contr ol 

variable  

 OpenMP ɕɫȮɧɞǮƲȷɪɁɇȅǦǶȽȷȭȹɁɆǵὕ ǵ

Ҳ̸ș ὑǠȒ ꜠ʣǵẀ Ƴ 

ȱɟɱɆ  

ɵ Ἤ ǵ ICV ǶƲǚǵ˿ ǮК ѰⱣẀ internal control 

variable ǵ Ǯ̓װ ǜȓǭǋȅǠƳ 

 

ǞǦὕ  

compliant 

implementation  

 ˿ ǵὑ ǲ ǞǦ̑ ǵɕɫȮɧɞșȱɱɏȢɩƲὕ

ǮǔȒ OpenMP ˿ ǵὕ Ƴ 

ȱɟɱɆ  

ɵ ǞǭǋǱǋɕɫȮɧɞșȱɱɏȢɩȅǦǶὕ ǞǦḹֻƲ

ǞǦὕ Ƕʥὑǵ ǋșǞǭȉǒȅǋȅǢȚƳ 

 

ʥὑǵ ǋ 

unspecified behavior  

 OpenMP ǵ˿ Ǯὑ ǞǭǋǱǋ ǋȋ ƲȅǦǶ

OpenMP ɕɫȮɧɞșȱɱɏȢɩƲὕ ǠȒѼǲ ȒǚǯǓǮǔ

Ǳǋ Ȓ ǋȋ Ƴ 

ǚǵȏǍǱʥὑǵ ǋǵԍᶦǶ̊ʤǵ ȑǮǠƳ  

ɵOpenMP ˿ Ǔʥὑǵ ǋș ǫǯ ǞǭǋȒᵂ Ƴ 

ɵ ǞǭǋǱǋɕɫȮɧɞƳ 

ɵ ὕ ͒Ἥǵ ǋș Ǡ ǞǦɕɫȮɧɞƳ 
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ὕ ͒Ἥ 

implementation 

defined  

 ὕ ǓɇȫɣɟɱɆǲ ǞǱǘȓǷǱȐǱǋ ǋǮƲ Ǟ

Ǧὕ ǮǤǵ ǋǓ ǱȒǚǯș ǜȓǭǋȒȉǵƳὕ ǶƲ

ǚǵ ǋșʥὑǯὑ ǠȒǚǯș ǜȓǭǋȅǠƳ 

ȱɟɱɆ  

ɵὕ ͒Ἥǵ ǋǵʝ Ƕ̂ Eǲ ǜȓǭǋȅǠƳ 

 

 

 

ὕ ɠɅɩ 

 

OpenMP API ǶƲʱѦὕ ǵ fork - join ɠɅɩș ǞǭǋȅǠƳ ǵȷɪɁɇǓ OpenMP

ǲȏǪǭ ȅǦǶ ǲὑ ǜȓǦȽȷȭșὕ ǞȅǠƳOpenMP ǶƲ ɜɩȿȷɪɁɇǲ

ȏȒὕ ǯ OpenMP ɧȢɔɧɨșὈЋȳɛɶɆǞǦ ʱѦɕɫȮɧɞǯǞǭȉƲ ǵ ǯӴ

Ǳ OpenMP ȷȽɔɧȢɔɧɨǲȏȒ ɕɫȮɧɞǯǞǭȉƲ Ǟǖὕ ǮǔȒɕɫȮɧɞș

ȳɛɶɆǠȒǚǯș ǲǞǭǋȅǠƳǞǒǞƲʱѦɕɫȮɧɞǯǞǭǶ Ǟǖὕ ǮǔȒǓƲ

ɕɫȮɧɞǯǞǭǶ Ǟǖὕ ǮǔǱǋɕɫȮɧɞȋƲ ɕɫȮɧɞǯǞǭὕ ǞǦǯǔǯʱѦɕ

ɫȮɧɞǯǞǭὕ ǞǦǯǔǲ ǱǪǦ ǯǱȒɕɫȮɧɞș ǠȒǚǯǶ֯ ǮǉȑƲ ȈȐ

ȓǭǋȅǠƳǜȐǲƲ Ι ǵ ֻǵ˿ ǓẀȖȒǚǯǲȏȑƲ̓ ǠȒȷɪɁɇ ǓẀȖȒǯ

ǵ ΙǓ ǱȒǚǯǓǉȑȅǠƳ͈ǏǷƲ ǵқ ɨȾȭȵɥɱǶƲʱѦɨȾȭȵɥɱǯ ǱȒ

қ ǵ ֻɏȽɶɱǲǱȒǚǯǓǉȑȅǠƳǚǵȏǍǲ ֻǵ˿ Ǔ ǱȒǚǯǲȏǪǭƲ Ҳᾛ

ǵқ ǓẀȖǪǭǞȅǍǚǯǓǉȑȅǠƳ 

 

OpenMP ɕɫȮɧɞǶƲѧ ȷɪɁɇǯᴀǷȓȒӴʝȷɪɁɇǵὕ ǒȐỒȅȑȅǠƳǚǵѧ ȷɪ

ɁɇǶƲ ǵ task ɨɶȶɥɱ(ѧ task ɨɶȶɥɱǯᴀǷȓȒ)ǲᶪȅȓǭǋȒǒǵȏǍǲ

ǲὕ ǜȓȅǠƳǚǚǮƲѧ task ɨɶȶɥɱǶƲɕɫȮɧɞЋ̱șᶪȇ ǵ Ҳ ǵ parallel

ɨɶȶɥɱǲȏǪǭὑ ǜȓȅǠƳ 

 

parallel ǲ ǞǦȷɪɁɇǶƲǤǵȷɪɁɇ ǯȺɫΉ̊ʣǵ қȷɪɁɇǒȐ Ȓȿɶɞș

ǞƲ ǞǋȿɶɞǵɜȷȽɶȷɪɁɇǲǱȑȅǠƳ ȷɪɁɇǲ ǫǵ ǵȽȷȭȹɁɆǓ̸

ȐȓȅǠƳǤȓǥȓǵȽȷȭǵȱɶɇǶƲparallel КǵȱɶɇǮὑ ǜȓȅǠƳǤȓǥȓǵȽȷȭ

ǶȿɶɞКǵѩƵǵȷɪɁɇǲҊȑ►ǭȐȓƲȽȢɇǲǱȑȅǠƳǠǱȖǨƲǤǵȽȷȭǶ₡ǲ ѧ

ǲҊȑ►ǭȐȓǦȷɪɁɇǮὕ ǜȓȅǠƳ ǞǦȷɪɁɇǓὕ ǞǭǋǦȽȷȭǵ task ɨɶȶɥ

ɱǶȳȷɘɱɇǜȓƲ ǞǋȿɶɞǵǤȓǥȓǵɟɱɎɶǓ ǵȽȷȭșὕ ǞȅǠƳ 

parallel ǵ ȖȑǲǶ ǵɎɨȠǓǉȑȅǠƳparallel ǵ Ȗȑș ǕȒǯƲparallel

ǲ ǞǦ ǲȳȷɘɱɇǞǦ task ɨɶȶɥɱșП ǠȒǚǯǮƲɜȷȽɶȷɪɁɇǧǘǓὕ șП

ǞȅǠƳ ǫǵɕɫȮɧɞǮ ὑǮǔȒ parallel ǵ ǲѰ ǶǉȑȅǢȚƳ 
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parallel ɨɶȶɥɱǶƲ̑ ǲɋȷɆǠȒǚǯǓ֯ ǮǠƳɋȷɆʱѦǓ ҧǮǉǪǦȑƲɋȷɆʱѦ

Ǔ OpenMP ǵὕ ǲȏǪǭȳɛɶɆǜȓǭǋǱǋḹֻƲparalle lɨɶȶɥɱǵКζǮ parallel ǲ

ǞǦȷɪɁɇǓ ǠȒ ǞǋȿɶɞǶƲǤǵȷɪɁɇǧǘǲǱȑȅǠƳǞǒǞƲɋȷɆʱѦǓ

ȳɛɶɆǜȓǭǋǭƲǒǫǤȓǓ ҧǮǉȒḹֻƲ ǞǋȿɶɞǶ ǫ̊ʣǵȷɪɁɇǒȐ Ȓǚǯ

ǓǮǔȅǠƳ 

 

ȿɶɞǓɭɶȭȵȥȠɨɱȮ ǲ ǠȒǯƲǤǵ ǵКζǵы ǓȿɶɞǵɟɱɎɶǲѝ ǜ

ȓƲǤȓǥȓǵȷɪɁɇǓΉѩǲὕ ǠȒǵǮǶǱǖƲӲ ǞǦὕ șǞȅǠƳɭɶȭȵȥȠɨɱȮ

ǵ ȖȑǲǶ ֯ ǱɎɨȠǓǉȑȅǠƳɭɶȭȵȥȠɨɱȮ Ǔ ȖǪǦ♥ƲȿɶɞКǵ

ǠȀǭǵȷɪɁɇǶȱɶɇǵ ὕ șП ǞȅǠƳ 

 

ȷɪɁɇǓ task ǲ ǠȒǯƲ Ǟǋ ǱȽȷȭș ǞȅǠƳы șὕ ǮǔȒȷɪɁɇ

ǵ ǔ ǲꜘǟǭƲ ǲ ǜȓǦȽȷȭǵὕ șȩɪɱɆȿɶɞǵȷɪɁɇǵʝǫǲҊȑ►

ǭȅǠƳǚǵȏǍǲƲ ǞǋȽȷȭǵὕ ǓǠǗǲỒȅȒǚǯȉǉȓǷƲ♥ǲǱȒȅǮ├ ǜȓȒǚ

ǯȉǉȑȅǠƳ̀ǵȽȷȭșὕ ǠȒǦȈǲƲȷɪɁɇǶȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǮ ᷀ǵ

task ɨɶȶɥɱșȳȷɘɱɇǠȒǚǯǓ ȈȐȓǭǋȅǠƳȽȢɇȽȷȭǵ task ɨɶȶɥɱșȳȷ

ɘɱɇǞǦḹֻƲ ѧǲҊȑ►ǭȐȓǦȷɪɁɇǓȳȷɘɱɇǞǦ task ɨɶȶɥɱǵὕ șП Ǟȅ

ǠƳȠɱȽȢɇȽȷȭǵ task ɨɶȶɥɱșȳȷɘɱɇǞǦḹֻƲ̑ ǵȷɪɁɇǓὕ șП ǠȒǚ

ǯǓǮǔȅǠƳȠɱȽȢɇ task ɨɶȶɥɱǵʴǮǶƲȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǲǱȑ♬Ȓǵ

ǶƲɨɶȶɥɱКǵὕ ͒Ἥǵ̑ ǵɛȢɱɆǮǠƳȽȢɇ task ɨɶȶɥɱǵʴǮǶƲȽȷȭȷȯȶ

ɣɶɨɱȮɛȢɱɆǲǱȑ♬ȒǵǶƲtask Ʋtaskwait Ʋ / Ǳ barrier ƲǑȏ

ǺȽȷȭǵὈ˓ǧǘǮǠƳǉȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȒǠȀǭǵ ǱȽȷȭǶƲɜȷ

ȽɶȷɪɁɇǓɨɶȶɥɱǵ Ȗȑǵ ǵɎɨȠșїȒѼǲƲὈ˓ǠȒǚǯǓͪ ǜȓȅǠƳǉȒ

parallel ɨɶȶɥɱǲ ֻǞǭǋȒǠȀǭǵ ǱȽȷȭǵȳɔȹɁɆǵὈ˓ǶƲȽȷȭֿ ș

̓ ǠȒǚǯǮ ὑǮǔȅǠƳ ǵ parallel ɨɶȶɥɱǲ ֻǞǭǋȒǠȀǭǵ ǱȽȷȭǶƲ

ɕɫȮɧɞǵ ˓ȅǮǲὈ˓ǠȒǚǯǓͪ ǜȓȅǠƳ 

 

parallel ɨɶȶɥɱǵȽȷȭǯɅɶȽȠȭȹȷșӲ ǞǭҲ̸ǜǢȒǦȈǲƲOpenMP ǵֿ ȋ

ɧȢɔɧɨɩɶȿɱǓѫ ǮǔȅǠƳǜȐǲƲɧȢɔɧɨɩɶȿɱǯ ṑẀ ǶƲOpenMP ɕɫȮɧ

ɞǵὕ ṑǵѰⱣȋᵂǋֻȖǢǲѫ ǮǔȅǠƳ 

 

OpenMP ǶƲʱѦὕ ʴǲֿǟɓȟȢɩǲᾍǞǭ ǍЊїҘǓֿ ǞǭǋȒǚǯǶͪ ǞǭǋȅǢ

ȚƳǚǵḹֻƲɕɫȮɧɜǶ ͑ǜȓǭǋȒֿ ȋɧȢɔɧɨɩɶȿɱș̓ǪǭƲЊїҘșὕ

ǠȒ ȋɩɶȿɱșֿ ǜǢȒ ̑ǓǉȑȅǠƳȷɪɁɇǓǤȓǥȓ ǱȒɓȟȢɩșȠȭȹȷǠȒ

ḹֻǶƲɕɫȮɧɜǓֿ ș Ǎⱳ ǶǉȑȅǢȚƳ 
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ɟɠɨɠɅɩ 

 

OpenMPɟɠɨɠɅɩǵ  

 

OpenMP ǶƲĜrelaxed - consistency ĜǵВ ɟɠɨɠɅɩș ͑ǞȅǠƳ 

ǠȀǭǵ OpenMP ǵȷɪɁɇǶƲẀ ǵ ǔ Ȇɵ ȆїǞș Ǎḹ ɟɠɨǯᴀǷȓȒ ǲȠ

ȭȹȷǞȅǠƳǜȐǲƲֺȷɪɁɇǓǤȓǥȓɟɠɨǵʝ Ǳɑɣɶ temporary view ș ǫǚ

ǯǓǮǔȅǠƳֺȷɪɁɇǵɟɠɨǵʝ ǱɑɣɶǶ OpenMP ɟɠɨɠɅɩǵⱳ ǵ ǮǶǉ

ȑȅǢȚǓƲɜȵɱɪȶȷȽƲȫɡɁȵɣƲȅǦǶ̀ǵɫɶȩɩǱ ḢǵȏǍǲȷɪɁɇǯɟɠɨ

ǯǵ ǲ˺᷀ǠȒ̑ ǵ ǲ ►ǞȅǠƳɟɠɨǵʝ ǱɑɣɶǶȷɪɁɇǓẀ șȫɡɁȵɣ

ǞƲǤȓǲȏǪǭẀ ș֓ ǠȒǦǺǲɟɠɨǿȠȭȹȷǠȒǚǯș ǘȐȓȅǠƳȅǦƲֺȷɪɁ

ɇǶƲ̀ǵȷɪɁɇǒȐȠȭȹȷǜȓǱǋѩǵȽȢɕǵɟɠɨ ȷɪɁɇɕɧȢɗɶɆɟɠɨǯᴀǷ

ȓȒ ǲȠȭȹȷǮǔȅǠƳ 

 

   relaxed - consistency ǶƲɟɠɨǿǵ read ǯ write ȋ write ǯ write ǲǫǋǭƲɕɫȮɧɞ

ǵ ⅜șⱳǡǞȉὃȐǱǋɟɠɨɠɅɩǮǠƳTotal Store Ordering rea d Ǔ write ș ǋ

Ǡ ƲPartial Store Ordering read ǑȏǺ write Ǔ write ș ǋ Ǡ ǱǰǓǉȑȅǠƳ

ᾍ Ƕ sequential consistency ǲǱȑȅǠƳ 

 

ɅɶȽВ ιרǵ ș ὑǮǔȒ ǶƲ ǲ ̂ǘȐȓǦ ӓɔɫɁȭǵʴǮ̓

ǜȓǭǋȒẀ ǿǵ ǵȠȭȹȷ В ǯɕɧȢɗɶɆ ș ὑǞȅǠƳ ӓɔɫɁȭǮ֓

ǞǭǋȒǥȓǥȓǵẀ ǲǶƲɕɫȮɧɞǮǤǵ ǵǠǗẆζǲἭ᷀ǠȒֿǟ׀ѼǵȨɨȶɈɩẀ

ǓǉȑȅǠƳ ӓɔɫɁȭǮǵВ Ẁ ǿǵ֓ ǶƲȨɨȶɈɩẀ ǿǵ֓ ǲǱȑȅǠƳ

ӓɔɫɁȭǮǵɕɧȢɗɶɆẀ ǵ֓ ǮǶƲȨɨȶɈɩẀ ǵ ǞǋɎɶȶɥɱ ȨɨȶɈɩǯֿ

ǟḌǑȏǺֿǟȳȢȸș ǫ ș ǲ ̂ǘȐȓǦȱɶɇșדȇȽȷȭǵɟɠɨǲ ǞȅǠƳ

ǞǋɎɶȶɥɱǵ ǶȨɨȶɈɩẀ ǵΙșẀ ǞȅǢȚƳǞǒǞƲ ǲ ̂ǘȐȓǦɨ

ɶȶɥɱǵὕ ʴǲȨɨȶɈɩẀ ǿȠȭȹȷǠȒǚǯǲȏȒ◙ ǶʥὑǯǱȑȅǠƳ ǲǫǋǭ

Ƕȹȭȵɥɱ 2.9.3.3 ș֓ ǞǭǖǧǜǋƳ 

ӓɔɫɁȭКǵɕɧȢɗɶɆẀ ǵ֓ ǶƲȨɨȶɈɩẀ ǲᾍǠȒ ᷀ǵȽȷȭǵɕɧȢɗɶ

ɆɎɶȶɥɱǿǵ֓ ǯǱȑȅǠƳȨɨȶɈɩẀ ǵΙǯɕɧȢɗɶɆẀ ǵѧ Ιȋ Ιǯǵ

͜ǶƲǤȓș ὑǞǦǤǵ clause ǲ͒ἭǞȅǠƳǚǵᵂ ǲǫǋǭǵ ǶƲɕɧȢɗɶ

Ɇӓǲ ǠȒ̀ǵᵂ ǯǉȖǢǭȹȭȵɥɱ 2.9 Ǯ ȀȐȓǭǋȅǠƳ 

 

ǵȷɪɁɇǲȏȒƲֿǟẀ ƲȅǦǶֿǟẀ ǵʝ ǮǉȒ ǱǪǦẀ Ѧȋ ̱ǵ

Ǳǰ ǿǵ ֿ ǵɟɠɨȠȭȹȷǓƲ˛ǋǲȠɆɝɁȭǲǱȒȏǍǱɟɠɨȠȭȹȷǵ ᾛȳȢȸ

Ƕὕ ͒ἭǮǠƳȠɆɝɁȭרǲ ǠȒǤǵ̀ǵѰ ȠɧȢɱɟɱɆǱǰ ȉὕ ͒ἭǮǠƳ 
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Ẁ ǿǵӴʝǵȠȭȹȷș ǵɫɶɇȅǦǶȷɆȠᴁ̉Ǯὕ ǞǭǋȒ֯ ǓǉȑȅǠƳǤǵǦר

ȈƲֿǟẀ ǿǵ̀ǵȠȭȹȷǲᾍǞǭȠɆɝɁȭǮǉȒǚǯǶͪ ǜȓǭǋȅǢȚƳὕ ͒ἭǮǉ

Ȓ ᾛȳȢȸȏȑᾛǜǋẀ ȋ C/C++ǵɑɁɆɓȡɶɩɇǿǵȠȭȹȷǶƲǤȓȏȑẎǔǱɟɠɨӴ

̬Ǯǵ֓ ƲẀ Ʋʣ ǔǲȏǪǭὕ ǜȓǭǋȒ֯ ǓǉȑȅǠƳǤǵǦȈƲֿǟɟɠɨɤɉɁר

ɆǲדȅȓȒẀ ȅǦǶɓȡɶɩɇǵ̀ǵ ǯ₲ ǠȒ֯  ǓǉȑȅǠƳר

 

ʣǮ ȀǦȠɆɝɁȭǲ ǠȒ˗͈șדȈƲֿǟɟɠɨɤɉɁɆǲ ǵȷɪɁɇǓֿ ǞǱǋǮ

ǔ ȇǯɅɶȽ ֻǓ ǞȅǠƳֿǟȏǍǲƲʣǮ ȀǦȠɆɝɁȭǲ ǠȒ˗͈șדȈƲᾜǱǖ

ǯȉ 1 ǫǵȷɪɁɇǓǉȒɟɠɨɤɉɁɆș֓ ǞƲᾜǱǖǯȉ 1 ǫǵȷɪɁɇǓֿǟɟɠɨɤɉɁ

Ɇǲֿ ǞǱǋǮ ǔ ȇḹֻȉɅɶȽ ֻǓ ǞȅǠƳɅɶȽ ֻǓ ǞǦḹֻǵɕɫȮɧɞ

ǵ ǶʥὑǯǱȑȅǠƳ 

 

КζǲɋȷɆǠȒ parallel ɨɶȶɥɱș ǞǦ task ɨɶȶɥɱǵɕɧȢɗɶɆẀ ǶƲКζǵ

parallel ɨɶȶɥɱǵ ǵȽȷȭǮВ Ẁ ǲǠȒǚǯǓǮǔȅǠƳǉȒ task ɨɶȶɥɱʴǵɕɧ

ȢɗɶɆẀ ǶƲǤǵ task ɨɶȶɥɱǵὕ ʴǲ ǜȓǦ Ǳ task ɨɶȶɥɱǮВ ǲǮǔ

ȅǠƳǞǒǞƲɕɫȮɧɜǶ ўǱֿ șǯǪǭƲẀ șВ ǞǭǋȒ Ǳ task ɨɶȶɥɱǓὈ

˓ǠȒѼǲẀ ǵ Ἥ Ǔ ˓ǞǱǋǚǯșͪ ǠȒ ̑ǓǉȑȅǠƳǉȒȽȷȭǒȐѩǵȽȷȭ

ǵɕɧȢɗɶɆẀ ǿǚȓ̊ẆǮȠȭȹȷǠȒǯʥὑǵ ǋǲǱȑȅǠƳ 

 

 

ɓɧɁȵɣ ̸ 

 

ǉȒȷɪɁɇǓ ǫɟɠɨǲᾍǠȒʝ ǱɑɣɶǓ₡ǲɟɠɨǵКὦǯʝ ǞǭǋȒǚǯǶ ǜ

ȓǭǋǱǋǦȈƲɟɠɨɠɅɩǶĜrelaxed - consistency Ĝ ǋʝ ר ǯǱǪǭǋȅǠƳẀ ǲ

ǔ ȅȓǦΙǶƲ♥Ǯɟɠɨǿǵ ǔ ȆǓ▌ѰǜȓȒȅǮȷɪɁɇǵʝ ǱɑɣɶǲǯǰȈǭǑ

ǖǚǯǓǮǔȅǠƳֿ ǲƲɟɠɨǒȐǵ Ȇ Ȇș▌ѰǜȓǭǋǱǘȓǷƲẀ ǵ֓ ǮȉȷɪɁ

ɇǵʝ ǱɑɣɶǵΙș̓ ǠȒǚǯǓǮǔȅǠƳOpenMP ǵɓɧɁȵɣ ̸ǶƲʝ Ǳɑɣɶ

ǯɟɠɨǵКὦǵʝ  șǯȒǚǯș▌ѰǞȅǠƳר

 

ɓɧɁȵɣ ̸ǶƲɓɧɁȵɣȹɁɆǯᴀǷȓȒẀ ǵ ֻǲᾍǞǭ ǜȓȅǠƳɓɧɁȵɣ ̸

ǶƲ ₡ǮǉȓǷὕ ǲȏǪǭ ȖȓȒǚǯǓǉȒɟɠɨ ̸ǵ ⅜șЊȓ ǏȒ ӓǵ șѰ

ǞȅǠƳǉȒẀ șᾍ ǲǞǦɓɧɁȵɣ ̸ǲ ǞǭƲǤǵẀ ǲᾍǠȒɟɠɨ ̸ǵȱɶɇȋƲ

ɓɧɁȵɣ ̸ǵȱɶɇǵ ⅜șὕ ǓЊȓ ǏȒǚǯǶǮǔȅǢȚƳ 

 

ȉǞƲǉȒȷɪɁɇǓƲВ Ẁ ș ♥ǲɓɧɁȵɣǞǦ♥ǮƲǤǵẀ ǵʝ Ǳɑɣɶǲ ǔ

Ȇș ǪǭǋǦḹֻƲ ǲƲǤǵẀ ǵɓɧɁȵɣșὕ ǞǦǯǔƲǤǵВ Ẁ ǵɓɧɁȵɣǶɟ

ɠɨǲΙǵ ǔ ȆǓ ȖȒȅǮὈ˓ǞȅǢȚƳֿǟẀ ǲᾍǠȒ ǫǵɓɧɁȵɣǵ ǲȷɪɁɇ
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ǓǤǵẀ ǲ ᶥǵ ǔ Ȇș ǪǦḹֻƲɓɧɁȵɣǶ ♥ǲ ǔ ȅȓǦΙǓɟɠɨǲ ǔ

ȅȓȒǚǯșͪ ǞȅǠƳȷɪɁɇǓὕ ǠȒẀ ǵɓɧɁȵɣǲȏȑƲǤǵẀ ǵʝ Ǳɑɣɶ

Ǔ ǜȓȅǠƳǚȓǶƲǤǵẀ ǲᾍǠȒ ǵɟɠɨ ̸Ǔ Ȇ ȆǮǉȒḹֻǲƲȷɪɁɇǓʝ

ǱɑɣɶǲΙșПǺͪἭǠȒǦȈǲƲΙșɟɠɨǒȐ Ȇ ȆȅǠƳȷɪɁɇǓɓɧɁȵɣșὕ

ǠȒǯƲɓɧɁȵɣᾍ Ẁ ǲ ǠȒɓɧɁȵɣǵ♥ǲǉȒɟɠɨ ̸ǶƲֿǟȷɪɁɇǵɓɧɁ

ȵɣǓὈ˓ǠȒȅǮ ỒǜȓȅǢȚƳǉȒẀ ǵ ֻǲᾍǞǭȷɪɁɇǓὕ ǠȒɓɧɁȵɣǶƲɓ

ɧɁȵɣѼǲǤǵȷɪɁɇǓ ǪǦẀ ǵ ֻǿǵǠȀǭǵ ǔ ȆǓ̀ǵȷɪɁɇǲɟɠɨʣǮ֓

֯ ǯǱȑƲȅǦǤǵȷɪɁɇǲǑǘȒ ǠȒǠȀǭǵẀ ǵʝ ǱɑɣɶǓ ǜȓǦ

ǮὈ˓ǠȒǯὑ ǜȓȅǠƳ 

 

ɓɧɁȵɣ ̸ǶƲȷɪɁɇǵʝ Ǳɑɣɶǯɟɠɨǵ ǵʝ șͪר ǞȅǠƳǤǵǦȈƲɓɧ

Ɂȵɣ ̸ǶƲǉȒȷɪɁɇǓẀ ǲ ǔ ȚǧΙș ǵȷɪɁɇǓ Ȇ ȇǚǯșͪ ǠȒǦ

Ȉǲ̓ ǮǔȅǠƳǚȓșὕ ǠȒǦȈƲ ǵȷɪɁɇǶѼǵɓɧɁȵɣǵ♥ǲǤǵẀ ǲ ǔ

ȆșǞǭǋǱǋǚǯƲǤǞǭ̊ʤǵȢɗɱɆǓ ὑǞǦ ⅜Ǯ ǚȒǚǯșɕɫȮɧɜǓͪ ǞǱ

ǘȓǷǱȑȅǢȚƳ 

 ѧǵȷɪɁɇǓΙșẀ ǲ ǔ ȇƳ 

 ѧǵȷɪɁɇǓǤǵẀ șɓɧɁȵɣǠȒƳ 

 ǵȷɪɁɇǓǤǵẀ șɓɧɁȵɣǠȒƳ 

 ǵȷɪɁɇǓǤǵẀ ǵΙș Ȇ ȇƳ 

 

 

ȹȭȵɥɱ 2.8 ǯȹȭȵɥɱ 3.3 ǲ ǞǭǋȒ OpenMP ǵֿ ̸ǶƲǚǵ ⅜ș▌ѰǠȒ

ǯǞǭ ẲǜȓǭǋȅǠƳẀ șѫ ǞǦֿ ȉ֯ ǮǠǓƲȹȭȵɥɱ A.2 ǲ ǠȏǍǲƲ

ўǲɓɧɁȵɣ ̸ș ǍȽȢɝɱȮǓ ǞǋǦȈǲ ẲǜȓǭǋȅǢȚƳ 
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OpenMPǲǑǘȒɟɠɨǵʝ  ר

 

Op enMP Ǔ ͑ǞǭǋȒ ǋɟɠɨǵʝ ר ôrelaxed memory  consistency ôǶƲS.V. Adve and 

K. Gharachorlo o, ĞShared Memory Consistency Models: A Tutorial Ğ, IEEE Computer, 

29(12), pp.66 - 76, December 1996 Ǯ ǞǭǋȒ weak ordering ǯ ̧ǞǭǋȅǠƳWeak 

ordering ǶƲʝ ǵɟɠɨ ̸șֿ ̸ǯǞǭὑ ǞƲǤȓȐǓǑ˛ǋǵ ⅜ ͜șͪǫǚǯș

ǞǭǋȅǠƳOpenMP ǵȱɱɄȫȷɆǮǶƲֿǟẀ ǲᾍǠȒ ǫǵɓɧɁȵɣǶֿ ̸ǲǱȑ

ȅǠƳOpenMP ǮǶƲӴʝǵȷɪɁɇǲȏǪǭὕ ǜȓȒɟɠɨ ̸ǵ ⅜Њȓ ǏǲᾍǞǭ̀ǵǋ

ǒǱȒѰ ȉ ǞȅǢȚƳOpenMP ǵɟɠɨɠɅɩǶ weak ordering ȏȑȉȖǡǒǲ▀ǋǮǠƳ

ǱǣǱȐƲɓɧɁȵɣȹɁɆǲ ǱȑǵǱǋ ǵɓɧɁȵɣǶ˛ǋǲὕ ⅜̂ǘǜȓǭǋǱǋǒ

ȐǮǠƳ 

 

ȹȭȵɥɱ 1.4.2 ǵɓɧɁȵɣ ̸ǲ ǠȒ ⅜Њȓ ǏǵѰ ǶƲ̊ʤǵǚǯșͪ ǞȅǠƳ 

 ǫǵ ǱȒȷɪɁɇǮὕ ǠȒɓɧɁȵɣǵɓɧɁȵɣȹɁɆǲ ǓǉȒḹֻƲ ǫǵɓɧ

ɁȵɣǶƲǠȀǭǵȷɪɁɇǒȐ ǏȒʝὑǵ ⅜ǓǉȒȏǍǲὈ˓ǞǱǘȓǷǱȐǱǋƳ 

 ǫǵȷɪɁɇКǵ ǫǵɓɧɁȵɣǵɓɧɁȵɣȹɁɆǲ ǓǉȒḹֻƲǤǵ ǫǵɓɧɁ

ȵɣǶȷɪɁɇǓὕ ǞǭǋȒɕɫȮɧɞǲ ǜȓǦ ⅜ǮὈ˓ǞǦȏǍǲ ǏǱǘȓǷǱȐ

ǱǋƳ 

 ǫǵɓɧɁȵɣǵɓɧɁȵɣȹɁɆǲ ǓǱǋḹֻƲǚȓȐǵɓɧɁȵɣǵ ⅜ǲѰ Ƕǉ

ȑȅǢȚƳ 

 

ɓɧɁȵɣ ̸Ƕ flush ș̓Ǫǭ ὑǮǔȅǠƳȅǦƲOpenMP ɕɫȮɧɞʴǵǜȅǝȅǱḹ

Ǯ ǵǍǨǲὕ ǜȓǭǋȅǠƳ ǞǖǶȹȭȵɥɱ 2.8.6 ș֓ ǞǭǖǧǜǋƳɟɠɨɠɅɩ

ș ǞǦ͈Ƕȹȭȵɥɱ A.2 ș֓ ǞǭǖǧǜǋƳ 

 

 

OpenMPǵ  

 

Ʋ Ʋ Ʋ Ǯ ǜȓǭǋȒȒ ǯ װ ǲ♫ǍǠȀǭǵ ǲ ǞǦɕɫȮɧɞșȱɱ

ɏȢɩƲὕ ǮǔȒḹֻƲǒǫǤǵḹֻǲ ȑƲOpenMP API ǵὕ Ƕ OpenMP ǲ ǞǭǋȅǠƳ

̂ Ʋ Ʋ Ʋ Ʋ Ʋ ǯ Notes ǯ ǞǦ ѝ ȹȭȵɥɱ 1.7 ș֓ ǶƲӴǲ֓

Ḹ ͑ǵȆș ǯǞǭǑȑ˿ ǵʝ ǮǶǉȑȅǢȚƳ 

 

OpenMP API ǶƲὕ ǓȳɛɶɆǞǭǋȒɗɶȷ ǵ ǲǑǋǭ ǠȒ șὑ Ǟǭǋȅ

ǠƳɗɶȷ ǓǚǵɇȫɣɟɱɆǲ ǜȓǭǋȒ șȳɛɶɆǞǭǋǱǋḹֻǶƲ
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OpenMP ǲ ǞǦὕ ǮǤȓșȳɛɶɆǠȒⱳ ǶǉȑȅǢȚƳǞǒǞƲ͈ẆǯǞǭ Fortran ǵ

ḹֻƲὕ ǶƲ ǯ API ɩɶȿɱǵ׀ѼǮẎ Ἤǯᾛ ἬșӢѩǞǱǋȏǍǲǠȒǚǯƲǑȏǺ

Ἤ̊ʣǵ ѩἧș̓ǏȒȏǍǲǞǱǘȓǷǱȑȅǢȚƳ 

 

ǞǦὕ ǲǑǋǭƲɗɶȷ Ǔ ͑ǠȒɧȢɔɧɨȋ ȆɩɶȿɱǶƲǠȀǭȷɪɁɇȹɶ

ɓǮǱǘȓǷǱȑȅǢȚƳǚȓǲқǏǭƲɗɶȷ ǵὕ ȉȅǦȷɪɁɇȹɶɓǮǱǘȓǷǱȑȅ

ǢȚƳ ͈ǏǷƲFortran ǮǶƲALLOCATE ǯ DEALLOCATE ǶȷɪɁɇȹɶɓǮǱǘȓǷǱ

ȑȅǢȚƳ ǤȓȐǵɩɶȿɱș ǱȒȷɪɁɇǮ ֿ ǮʱѦǲ̓ ǞǦḹֻȉƲ Ǟǋ șїǜ

ǱǘȓǷǱȑȅǢȚƳ ǦǧǞƲˍ ɩɶȿɱǵḹֻǱǰǓ ὕ ǵ ǯʝ ǠȒⱳ Ƕǉȑ

ȅǢȚƳ  

 

Fortran 90 ǯ Fortran  95 ǮǶƲ ǲѧ ӓǜȓȒẀ Ƕ ǲ SAVE ιרș ǨȅǠƳǚ

ȓǶ FORTRAN 77 ǵḹֻǲǶ►ǭǶȅȑȅǢȚƳǞǒǞƲOpenMP Fortran ǲ ǞǦὕ ǮǶƲ

ɗɶȷ ǵɎɶȶɥɱǲ ͜ǱǖƲǤǵȏǍǱẀ ǲ SAVE ιרșʦǏǱǘȓǷǱȑȅǢȚƳ 

 

̂ EǲƲὕ ͒ἭǮǉȒ OpenMP API ǵ ǓѦ ǜȓǭǋȅǠƳ ǞǦὕ ǶƲ̂ Eǵֺ

ǲᾍǠȒ ǋșὑ Ǟǭ ӓǠȒǚǯǓ ȈȐȓǭǋȅǠƳ 
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֓  

 

ɵISO/IEC 9899:1990, Information Technology -  Programming Languages -  C.  

ǚǵ OpenMP API ˿ ǶƲC90 ǯǞǭ ISO/IEC 9899:1990 ș֓ ǞǭǋȅǠƳ 

 

ɵISO/IEC 9899:1999, Information Te chnology -  Programming Languages -  C.  

ǚǵ OpenMP API ˿ ǶƲC99 ǯǞǭ ISO/IEC 9899:1999 ș֓ ǞǭǋȅǠƳ 

 

ɵISO/IEC 14882:1998, Information Technology -  Programming Languages -  C++.  

ǚǵ OpenMP API ˿ ǶƲC++ǯǞǭ ISO/IEC 14882:1998 ș֓ ǞǭǋȅǠƳ 

 

ɵISO/IEC 1539:1980, Information Technology  -  Programming Languages -  Fortran.  

ǚǵ OpenMP API ˿ ǶƲFortran 77 ǯǞǭ ISO/IEC 1539:1980 ș֓ ǞǭǋȅǠƳ 

 

ɵISO/IEC 1539:1991, Information Technology -  Programming Languages -  Fortran.  

ǚǵ OpenMP API ˿ ǶƲFortran 90 ǯǞǭ ISO/IEC 1539:1991 ș֓ ǞǭǋȅǠƳ 

 

ɵISO/IEC 1539 - 1:1997, Inform ation Technology -  Programming Languages -  Fortran.  

ǚǵ OpenMP API ˿ ǶƲFortran 95 ǯǞǭ ISO/IEC 1539 - 1:1997 ș֓ ǞǭǋȅǠƳ 

 

ǚǵ OpenMP API ˿ Ǔ CƲC++ƲȅǦǶ Fortran ǲ ֗ǠȒǯǔƲǤǵ ֗Ƕὕ ǓȳɛɶɆǠ

Ȓɗɶȷ ǲᾍǠȒȉǵǮǠƳ 
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ɇȫɣɟɱɆǵ  

 

ǚǵɇȫɣɟɱɆǵ ȑǵ ѝǶƲ̊ʤǵ ǯǱǪǭǋȅǠƳ 

  

 ὕ ɧȢɔɧɨɩɶȿɱ 

 ṑẀ  

 ̂ A ͈ 

 ̂ B ὕ ɧȢɔɧɨǵȷȽɔ 

 ̂ C OpenMP C ǯ C++ǵ  

 ̂ D ╠ ˿ ὗ  

 ̂ E OpenMP ǵὕ ͒Ἥǵ ǋ 

 ̂ F Ɏɶȶɥɱ 2.5 ǒȐɎɶȶɥɱ 3.0 ǿǵẀ  

 

ǚǵɇȫɣɟɱɆǵǉȒ ѝǶƲ ὑǵɗɶȷ Ǯ ǒȓǦɕɫȮɧɞǧǘșᾍ ǲǞǭǋȅǠƳ 

 

ɗɶȷ Ǔ C ȅǦǶ C++ǮǉȒɕɫȮɧɞǲǧǘ ǜȓȒ ǶƲ̊ʤǵȏǍǲ ǜȓȅǠƳ 

 

 

  C/C++ᶭ ǵ  

 

 

ɗɶȷ Ǔ Fortran ǮǉȒɕɫȮɧɞǲǧǘ ǜȓȒ ǶƲ̊ʤǵȏǍǲ ǜȓȅǠƳ 

 

  

  Fortran ᶭ ǵ  

  

 

ɘɶȶЋ̱Ǔ Fortran ǲǧǘ ǜȓȒ ǧǘǮ ǜȓǭǋȒǯǔƲɘɶȶǵϼ ǲ̊ʤǵȏǍǱ

ӽǓ̂ǘȐȓȅǠƳ 

 

  

 

Fortran 

Fortran 

C/C++ 

C/C++ 

Fortran cont.  
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ʝ ǵ ǶӴǲ֓ Ḹș ǠȒǦȈǵȉǵǮǉȑƲ˿ ǵʝ ǮǶǉȑȅǢȚƳǤǵȏǍǱ ǶƲ

ǯǞǭ̊ʤǵȏǍǲ ǜȓȅǠƳ 
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ǮǶƲOpenMP ǵ syntax ǯ ǋ behavior ǲǫǋǭƲ̊ʤǵȹȭȵɥɱǲ

ѝǘǭ șǞǭǋȅǠƳ 

 

 ᶭ ǵ ɓȧɶɜɁɆ ȹȭȵɥɱ 2.1  

 ̏̂ǔȱɱɏȢɩșѰⱣǠȒ ȹȭȵɥɱ 2.2  

 OpenMP API ǵК ѰⱣẀ ǵѰⱣ ȹȭȵɥɱ 2.3  

 Ǥȓǥȓǵ OpenMP ǵ ȹȭȵɥɱ 2.4 2.10  

 

 

C/C++ǲǑǋǭǶƲOpenMP ǶƲC ǯ C++ǵ ǲȏǪǭ ͑ǜȓǭǋȒ #pra gma

ș̓ ǠȒǚǯǲȏǪǭ ὑǜȓȅǠƳ 

                                      

 

 

 

Fortran ǲǑǋǭǶƲOpenMP ǶƲɰ ǵ Ǯ ѩǜȓȒ ѩǱȱɟɱɆș̓ ǠȒǚǯ

ǲȏǪǭ ὑǜȓȅǠƳȅǦƲ ̏̂ǔȱɱɏȢɩǵǦȈǵ ѩǱȱɟɱɆ◐╛Ǔѫ ֯ ǮǠƳƳ 

 

 

ǞǦǓǪǭƲȉǞƲOpenMP șȳɛɶɆǞǭǋǱǋƲȅǦǶƲѫ ǮǔǱǋǯǔǶƲȱɱɏȢɧǶƲ

OpenMP ǯ ̏̂ǔȱɱɏȢɩș ǠȒǚǯǓǮǔȅǠƳ ǞǦὕ ǶƲǠȀǭǵ

OpenMP ǯOpenMP ̏̂ǔȱɱɏȢɩ ǵȳɛɶɆǓ ҧǮǉȒǚǯșͪ ǠȒȨɕȵ

ɥɱȅǦǶȢɱȽɓȥɶȷș ͑ǞǱǘȓǷǱȑȅǢȚƳǚȓ̊ ǵɇȫɣɟɱɆǮǶƲOpenMP ǵ

ȱɱɏȢɩǯǋǍ ǶƲOpenMP ǵ˿ Ǔѫ ǮǔȒȱɱɏȢɩǯǋǍ Ǯ̓װ ǞȅǠƳ 

 

 

 

Ѱ ˗  

̊ʤǵѰ ǶƲǠȀǭǵ OpenMP ǲ ǜȓȅǠƳ 

 Op enMP ǶƲPURE ȅǦǶ ELEMENTAL ǔǲ ȓǭǶǋǘȅǢȚƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 

Fortran 

Fortran 
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ǵ◐╛ 

 

 

C/C++ǵ OpenMP ǶƲpragma ɕɨɕɫȹɁȳ Ǯ ὑǞȅǠƳ 

OpenMP ǵ ǶƲ̂ C ǲ Ǡ ǲȏǪǭ ╛ǲ ὑǜȓǭǋȅǠƳ ǲǶƲ̊ʤ

ǵ◐╛ǮǠƳ 

 

  #pragma omp di r ective - name  [clause[ [,] clause]  ]  new - line  

 

Ǥȓǥȓǵ ǶƲ#pragma omp ǮỒȅȑȅǠƳ ǵ ȑǵ ѝǶƲȱɱɏȢɧ ǲ

ǠȒ C ǑȏǺ C++ ǵ ǲ♫ǋȅǠƳ ǲƲ ǶƲ# ǵѼ♥Ǯ̓ ǠȒǚǯǓǮǔƲ ʴ

ǵӴ șӢўȒǦȈǲ̓ ǞǱǘȓǷǱȐǱǋḹֻȉǉȑȅǠƳ#pragma omp ǲ ǖɕɨɕɫȹɁ

ȳǵɆɶȭɱǶƲɜȭɫ ǔ Ǐǵᾍ ǲǱȑȅǠƳ 

 

ǶƲẎ Ἤǯᾛ ἬǓӢѩǜȓȅǠƳ 

 

OpenMP ǵὕ ǶƲẉǖǯȉʝǫǵ♥ ǵ ǲᾍǞǭ ǜȓƲǤȓǶƲ ӓɔɫɁȭǮǱ

ǘȓǷǱȑȅǢȚƳ 

 

 

 

 

Fortran ǵ OpenMP ǶƲ̊ʤǵȏǍǲ ὑǞȅǠƳ 

 

  sentinel directive - name  [clause[ [,] clause]  ]  new - line  

 

ǠȀǭǵ OpenMP ȱɱɏȢɧ ǶƲ ǮỒȅȐǱǘȓǷǱȑȅǢȚƳ ǵ◐╛

ǶƲȹȭȵɥɱ 2.1.1 ǯȹȭȵɥɱ 2.1.2 Ǯ ǜȓǭǋȒȏǍǲƲᶭὑ◐╛ǯ ◐╛ǵȻɶȷɓ

ȟȢɩǯǮ ǱȑȅǠƳ 

 

ǮǶƲẎ Ἤǯᾛ ἬǶӢѩǜȓȅǢȚƳ ǶƲ ǞǦ ǵʴǲ Ȇ ȇǚǯǶǮǔȅ

ǢȚƳȅǦƲ ș ǵʴǲ Ȇ ȇǚǯȉǮǔȅǢȚƳ 

 

șӴ ӓǠȒǦȈǲƲ ὑǵǱǋ ȑƲ̊ ǵɇȫɣɟɱɆǮǶƲFortran ǵ OpenMP

ǵ ș ǠȒǵǲǶƲ ◐╛ș̓ ǞȅǠƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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Ǜǯǲ ǫǵ ׀ directive - name Ǟǒ ὑǮǔȅǢȚƳ ֻ ǲȉ►ǭǶȅȒ

ǚǯǲ ǞǭǖǧǜǋƳȹȭȵɥɱ 2.6 ș֓ ǞǭǖǧǜǋƳ  ʴǲ ȓȒ clause

ǵ ⅜ǶƲ ǮǶǉȑȅǢȚƳǤȓǥȓǵ ǵ ǲǑǋǭѦ ǜȓǭǋȒѰ ǲ♫ǪǭƲ

ʴǵ ǶƲⱳ ǲꜘǟǭ ȑ ǠǚǯǓǮǔȅǠƳ 

 

ǋǖǫǒǵɅɶȽВ ιר ȹȭȵɥɱ 2.9.3 ƲɅɶȽɶȱɒɶ ȹȭȵɥɱ 2.9.4 Ʋ

threadprivat e ȹȭȵɥɱ 2.9.2 ƲǑȏǺ flush ȹȭȵɥɱ 2.8.6 ǲǶƲɨȷɆ

ș ὑǠȒǚǯǓǮǔȅǠƳɨȷɆǶƲ ǫ̊ʣǵɨȷɆȠȢɄɞǵȱɱɜǮӢўȐȓǦ ȅȑǒȐ

ȑȅǠƳ 

 

 

ɨȷɆȠȢɄɞǶƲẀ ǮǠƳɨȷɆǓ׀ ȓȒ ȋ ǲǫǋǭǶƲ ǜȓǭǋȒǤȓǥ

ȓǵȹȭȵɥɱǮǵѰ ǲ♫ǪǭǖǧǜǋƳ 

 

 

 

 

ɨȷɆȠȢɄɞǶƲẀ ȅǦǶ׀ ȷɧɁȵɣǮᶪȅȓǦ В ɔɫɁȭ׀ǮǠƳɨȷɆǓ ȓȒ

ȋ ǲǫǋǭǶƲ ǜȓǭǋȒǤȓǥȓǵȹȭȵɥɱǮǵѰ ǲ♫ǪǭǖǧǜǋƳ 

 

 

 

 

 

ᶭὑ◐╛ǵ  

 

ᶭὑ◐╛ǵȻɶȷɓȟȢɩǮǶƲ̊ʤǵ Ǔ ǜȓȅǠƳ 

 

   !$omp  |  c$omp  |  *$omp  

 

ǶƲ ȩɧɞ ǒȐỒȅȑƲ ș ȅǱǋ ǯǞǭ ǞǱǘȓǷǱȑȅǢȚƳFortran

ǵᶭὑ◐╛ǵ ǵ ǜƲ Ʋ ƲǑȏǺȩɧɞǵ ѸǶƲ ǵ ǲȉ ǜȓȅǠƳ

ǵ Ồ ǶƲ ȩɧɞ Ǔ ȅǦǶ ǮǱǘȓǷǱȐǡƲ ǵ ǶƲ ȩɧɞ Ǔ ȅ

ǦǶ ̊Ẇǵ ἬǮǱǘȓǷǱȑȅǢȚƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 

Fortran 
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ȱɟɱɆǶƲ ǯֿǟ ǲ ȓǭȉǒȅǋȅǢȚƳ ᵱ ֵ Ǔ ȩɧɞ ̊ ǲ ȓǦ

ǯǔƲǤǚǒȐȱɟɱɆǓỒȅȑȅǠƳȱɟɱɆǶƲȻɶȷ ǵ ȅǮ ǔƲ ǜȓȅǠƳ

ǵ Ồ ȅǦǶ ǵ ǲ ǖƲ ѧǲ ȓǦ ̊Ẇǵ ἬǓ ᵱ ǵḹֻƲǤǵ Ƕ

ǜȓȅǠƳ 

 

 

 ̊ʤǵ͈ǲǑǋǭƲ ș ὑǠȒ ǫǵ◐╛Ƕ ͔ǮǠƳ ѧǵ ǶƲ ѧǵ ȩɧɞǵ

̬ ș ǞǭǋȅǠƳ  

 

c23456789  

!$omp parallel do shared (a,b,c)  

 

c$omp parallel do  

c$omp+shared (a,b,c)  

 

c$omp paralleldoshared (a,b,c)  

 

 

 

◐╛ǵ  

 

◐╛ǵȻɶȷɓȟȢɩǮǶƲ̊ʤǵ Ǔ ǜȓȅǠƳ 

 

  !$omp  

 

ǚǵ ǶƲ ȷɘɶȷǯȽɔ Ἤ ǧǘǓϼ ǞǭǋȒǵǱȐƲǰǵȩɧɞǲ ȓǭȉǒȅ

ǋȅǢȚƳ ǶƲ̀ǵ Ἤș ȅǱǋ ǯǞǭ ǞǱǘȓǷǱȑȅǢȚƳFortran ǵ ◐

╛ǵ ǵ ǜƲ Ʋ ǵ ѸǶƲ ǵ ǲȉ ǜȓȅǠƳ ǵ Ồ ǶƲ ǵ♥

ǲ ǓǱǘȓǷǱȑȅǢȚƳ ǜȓȒ ǵ ǮǶƲ ʴǵȱɟɱɆȏȑѼǲǉȒ ̊

Ẇǵ ♥ǵ ἬǓ Ƞɱɏȳɱɇ ǮǱǘȓǷǱȑȅǢȚƳ ǵ ǲǶƲ ǵ♥ǲ

֯ șѼ♥ǲ̂қǞǦ Ƞɱɏȳɱɇ ș ǠȒǚǯǓǮǔȅǠƳ 

 

ȱɟɱɆǶƲ ǯֿǟ ǲ ǠȒǚǯǓǮǔƲ ᵱ ǒȐȱɟɱɆǓ ỒǞȅǠƳȱɟ

ɱɆǶƲȻɶȷ ǵ ȖȑȅǮ ǔƲ ǜȓȅǠƳȉǞƲ ǵ ǵ♥ǵ ѧǵ ǮǱǋ

ἬǓ ᵱ ǮǉȒḹֻƲǤǵ Ƕ ǜȓȅǠƳ 
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◐╛ǮǶƲ ʴǵ ǠȒȫɶɭɶɇșӢўȒǦȈǲƲʝǫ̊ʣǵ ȅǦǶ ₳Ƚɔ Ἤ

ș̓ ǞǱǘȓǷǱȑȅǢȚƳǦǧǞ̊ʤǵḹֻ( ǫǵȫɶɭɶɇǵ ǵ Ƕ ֯ ǮǠ)ș ǔ

ȅǠƳ 

 end critical  

 end do  

 end master  

 end ordered  

 end parallel  

 end sections  

 end single  

 end task  

 end workshare  

 parallel do  

 parallel sections  

 parallel workshare  

 

 

 ̊ʤǵ͈ǲǑǋǭƲ ș ὑǠȒ ǫǵ◐╛Ƕ ͔ǮǠƳ ѧǵ ǶƲ ѧǵ ȩɧɞǵ

̬ ș ǞǭǋȅǠƳ  

 

!23456789  

       !$omp  parallel do &  

                 !$omp parallel shared (a,b,c)  

 

       !$omp parallel &  

      !$om p&do shared (a,b,c)  

!$omp paralleldo shared (a,b,c)  

 

 

 

 

 

̏̂ǔȱɱɏȢɩ 

 

ɕɨɕɫȹɁȳșȳɛɶɆǞǭǋȒὕ ǮǶƲ_OPENMP ɜȭɫ׀ǶƲὕ ǓȳɛɶɆǞǭǋȒ

OpenMP APIǵɎɶȶɥɱǵӦ Ι yyymm yyyyǯmm Ƕ₴ǯ ș Ǡ ș ǫȏǍǲὑ ǜȓǭ

ǋȅǠƳ 

Fortran 
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ȉǞƲǚǵɜȭɫǓƲ#define ȅǦǶ#undef ǵɕɨɕɫȹɁȳǵ ǵᾍ ǮǉȒḹֻǶƲ

ǋǶʥὑǯǱȑȅǠƳ 

 

̏̂ǔȱɱɏȢɩǵ͈ǶƲȹȭȵɥɱ A.3 ș֓ ǞǭǖǧǜǋƳ 

 

 

̊ʤǵȹȭȵɥɱǮ ȀȒȏǍǲƲOpenMP API ǲ♫Ǎὕ ǮǶƲFortran ș ̏̂ǔȱɱɏȢɩ

ǠȒǚǯǓ֯ ǮǱǖǭǶǱȑȅǢȚƳ 

 

ᶭὑ◐╛ǵ ̏̂ǔȱɱɏȢɩǵ  

 

ᶭὑ◐╛ǵȻɶȷɓȟȢɩǮǶƲ̊ʤǵ ̏̂ǔȱɱɏȢɩǵ Ǔ ǜȓȅǠƳ 

  

  !$  |  *$  |  c$  

 

̏̂ǔȱɱɏȢɩǵѫ ș֯ ǲǠȒǦȈǲƲ ̏̂ǔȱɱɏȢɩǵ ǓǉȒ ǶƲ ǵḨ

ș ǦǜǱǘȓǷǱȑȅǢȚƳ 

 ǶƲ ȩɧɞ ǒȐỒȅȑƲ ș ȅǱǋ ǯǞǭ ǞǱǘȓǷǱȑȅǢȚƳ 

 Ǔ ǫǵ ǲ ǔ ǏȐȓǦ♥Ʋ Ồ ǮǶƲ ȩɧɞ Ǔ ȅǦǶ ǮǉȑƲ ǒ

Ȑ ȩɧɞ Ǔ ǯ ἬǧǘǮǱǘȓǷǱȑȅǢȚƳ 

 Ǔ ǫǵ ǲ ǔ ǏȐȓǦ♥Ʋ ǮǶƲ ȩɧɞ Ǔ ǯ ̊Ẇǵ ἬǮƲ

ǒȐ ȩɧɞ Ƕ ǧǘǮǱǘȓǷǱȑȅǢȚƳ 

 

ȉǞƲǚȓȐǵḨ Ǔ ǦǜȓǦḹֻƲ Ǔ ǫǵ ǲȏǪǭ ǔ ǏȐȓȅǠƳȉǞƲǚȓ

ȐǵḨ Ǔ ǦǜȓǱǋḹֻǶƲǤǵ ǶẀ ǜȓȅǢȚƳ 

Fortran 
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 ̊ʤǵ͈ǲǑǋǭƲɰ ὑȻɶȷ◐╛Ǯǵ ̏̂ǔȱɱɏȢɩǵ ὑǵ ǫǵ◐╛Ƕ ͔ǮǠƳ

ѧǵ ǶƲ ѧǵ ȩɧɞǵ̬ ș ǞǭǋȅǠƳ  

 

c23456789  

!$ 10  iam = omp_get_thread_num ( )  +  

!$   &      index  

 

#ifdef  _OPENMP  

10  iam = omp_get_thread_num ( )  +  

          &  index  

#endif  

 

 

 

◐╛ǵ ̏̂ǔȱɱɏȢɩǵ  

 

◐╛ǵȻɶȷɓȟȢɩǮǶƲ̊ʤǵ ̏̂ǔȱɱɏȢɩǵ Ǔ ǜȓȅǠƳ 

 

   !$  

 

̏̂ǔȱɱɏȢɩǵѫ ș֯ ǲǠȒǦȈǲƲ ̏̂ǔȱɱɏȢɩǵ ǓǉȒ ǶƲ ǵḨ

ș ǦǜǱǘȓǷǱȑȅǢȚƳ 

 ǶƲ̑ ǵȩɧɞǲ ȓȒǚǯǓǮǔȅǠǓƲϼ ǞǭǋǋǵǶ ǧǘǮǠƳ 

 ǶƲ ș ȅǱǋ ǯǞǭ ǜȓǱǘȓǷǱȑȅǢȚƳ 

 Ồ ǶƲ ǵ♥ǲ ǓǱǘȓǷǱȑȅǢȚƳ 

 ǶƲ ̏̂ǔȱɱɏȢɩǵ ǵʴǲ ȓȒȱɟɱɆȏȑȉѼǲǉȒ ̊Ẇǵ ♥ǵ Ἤ

ǓƲ Ƞɱɏȳɱɇ ǮǱǘȓǷǱȑȅǢȚƳ ǲǶƲ ǵ♥ǲ ֯ ș

Ѽ♥ǲ̂қǞǦ Ƞɱɏȳɱɇ ș ǠȒǚǯǓǮǔȅǠƳ  

 

ȉǞƲǚȓȐǵḨ Ǔ ǦǜȓǦḹֻƲ Ǔ ǫǵ ǲȏǪǭ ǔ ǏȐȓȅǠƳȉǞƲǚȓ

ȐǵḨ Ǔ ǦǜȓǱǋḹֻǶƲ ǶẀ ǜȓȅǢȚƳ 
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 ̊ʤǵ͈ǲǑǋǭƲ Ȼɶȷ◐╛Ǯǵ ̏̂ǔȱɱɏȢɩǵ ὑǵ ǫǵ◐╛Ƕ ͔ǮǠƳ

ѧǵ ǶƲ ѧǵ ȩɧɞǵ̬ ș ǞǭǋȅǠƳ  

 

c23456789  

     !$  iam = omp _get_thread_num ( )  +  &  

     !$&    index  

 

#ifdef  _OPENMP  

      iam = omp_get_thread_num ( )   +  &  

             index  

#endif  

 

 

 

 

Fortran 
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К ѰⱣẀ  

 

OpenMP ǵὕ ǶƲǉǦǒȉ OpenMP ɕɫȮɧɞǵ ǋșѰⱣǠȒК ѰⱣẀ ICV ǓǉȒ

ǒǵȏǍǲҲ̸ǞǱǘȓǷǱȑȅǢȚƳǚȓȐǵК ѰⱣẀ ǲǶƲᾓ ǵ parallel ɨɶȶɥɱǵǦ

Ȉǲ̓ ǠȒȷɪɁɇǵ ƲɭɶȭȵȥȠɨɱȮɩɶɕǵǦȈǲ̓ ǠȒȷȯȶɣɶɩƲǑȏǺɋȷ

ɆʱѦǓѫ ֯ ǒǰǍǒǱǰǵ ḸǓͪ ǜȓȅǠƳК ѰⱣẀ ǲǶƲɕɫȮɧɞǵὕ ʴǵǜ

ȅǝȅǱ ̊ʤǲ ȀȅǠ ǮΙǓ ὑǜȓȅǠƳǤȓȐК ѰⱣẀ ǶƲὕ ǲȏǪǭѧ

ӓǜȓƲOpenMP ṑẀ ȋ OpenMP API ɩɶȿɱǵᴀǺїǞș ǞǭΙș ὑǠȒǚǯǓǮǔ

ȅǠƳȅǦƲɕɫȮɧɞǶƲOpenMP API ɩɶȿɱș ǞǭǵȆƲǚȓȐК ѰⱣẀ ǵΙș֓ Ǡ

ȒǚǯǓǮǔȅǠƳ 

 

Ǳ ǵ ǵǦȈǲƲǚǵɇȫɣɟɱɆǮǶƲ ὑǵ׀ѼǮК ѰⱣẀ ǲ ֗ǞȅǠƳǞǒ

ǞƲὕ ǶƲǚȓȐǵ׀Ѽș̓ ǠȒǚǯȋƲК ѰⱣẀ ǿȠȭȹȷǠȒ ǯǞǭƲȹȭȵɥɱ

2.3.2 Ǯ ǜȓǭǋȒȉǵ̊Ẇș ͑ǠȒǚǯǶ ǜȓǭǋȅǢȚƳ 

 

 

К ѰⱣẀ ǵ  

 

ǵК ѰⱣẀ ǲǶƲparallel ɨɶȶɥɱǵ ǋǲ◙ ǠȒΙǓͪἭǜȓȅǠƳ 

 dyn - var ǶƲ ǞǦ parallel ɨɶȶɥɱǵǦȈǲȷɪɁɇ ǵҲ Ǔ֯ ǒǰǍǒșѰⱣ

ǞȅǠƳǚǵК ѰⱣẀ ǶƲȽȷȭǛǯǲ ǫǵȱɒɶș ǨȅǠƳ 

 nest - var ǶƲ ǞǦ parallel ɨɶȶɥɱǵǦȈǲɋȷɆʱѦǓ֯ ǒǰǍǒșѰⱣǞȅǠƳǚ

ǵК ѰⱣẀ ǶƲȽȷȭǛǯǲ ǫǵȱɒɶș ǨȅǠƳ 

 nthreads - var ǶƲ ǞǦ parallel ɨɶȶɥɱǵǦȈǲ ǜȓȒȷɪɁɇ șѰⱣǞȅǠƳ

ǚǵК ѰⱣẀ ǶƲȽȷȭǛǯǲ ǫǵȱɒɶș ǨȅǠƳ 

 thread - limit - var ǶƲOpenMP ɕɫȮɧɞǲ֓қǠȒȷɪɁɇǵ Ẏ șѰⱣǞȅǠƳǚǵК

ѰⱣẀ ǶƲɕɫȮɧɞЋ̱Ǯ ǫǵȱɒɶș ǨȅǠƳ 

 max - active - levels - var ǶƲɋȷɆǜȓǦ Ҳ ǵ parallel ɨɶȶɥɱǵ Ẏ șѰⱣǞȅǠƳ

ǚǵК ѰⱣẀ ǶƲɕɫȮɧɞЋ̱Ǯ ǫǵȱɒɶș ǨȅǠƳ 

 

ǵК ѰⱣẀ ǲǶƲɩɶɕɨɶȶɥɱǵ ̸ǲ◙ ǠȒΙǓͪἭǜȓȅǠƳ 

 run - sched - var ǶƲschedule(runtime) ǓɩɶɕɨɶȶɥɱǲᾍǞǭ̓ ǠȒȷȯȶɣ

ɶɩșѰⱣǞȅǠƳǚǵК ѰⱣẀ ǶƲȽȷȭǛǯǲ ǫǵȱɒɶș ǨȅǠƳ 

 def - sched - var ǶƲὕ Ǯὑ ǜȓǦɩɶɕɨɶȶɥɱǵɅɓȧɩɆǵȷȯȶɣɶɨɱȮșѰⱣ

ǞȅǠƳǚǵК ѰⱣẀ ǶƲɕɫȮɧɞЋ̱Ǯ ǫǵȱɒɶș ǨȅǠƳ 
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ǵК ѰⱣẀ ǲǶƲɕɫȮɧɞǵὕ ǲ◙ ǠȒΙǓͪἭǜȓǭǋȅǠƳ 

 stacksize - var ǶƲOpenMP ǵὕ Ǔ ǠȒȷɪɁɇǵǦȈǵȷȽɁȭȳȢȸșѰⱣǞȅǠƳ

ǚǵК ѰⱣẀ ǶƲɕɫȮɧɞЋ̱Ǯ ǫǵȱɒɶș ǨȅǠƳ 

 wait - policy - var ǶƲȤȥȢɆǞǭǋȒȷɪɁɇǲ ♅ǠȒ ǋșѰⱣǞȅǠƳǚǵК ѰⱣ

Ẁ ǶƲɕɫȮɧɞЋ̱Ǯ ǫǵȱɒɶș ǨȅǠƳ 
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К ѰⱣẀ ǵΙǵẀ ǯ֓  

 

̊ʤǵ ǶƲК ѰⱣẀ ǵΙǵ֓ ǱȐǺǲѧ Ιș ǞǭǋȅǠƳ 

 

К ѰⱣẀ  ȷȱɶɕ ΙǵẀ  Ιǵ֓  ѧ Ι 

dyn - var  Ƚȷȭ OMP_DYNAMIC  

omp_set_dynamic ( )  

 

omp_get_dynamic ( )  ̊ʤǵ 

ȱɟɱɆ 

ș֓  

 

nest - var  Ƚȷȭ OMP_NESTED  

omp_set_nested ( )  

 

omp_get_nested ( )  false  

nth reads - var  Ƚȷȭ OMP_NUM_THREAD S 

omp_set_num_  

threads ( )  

 

omp_get_max_thread s 

( )  

ὕ ͒Ἥ 

run - sched - var  Ƚȷȭ OMP_SCHEDULE  

omp_set_schedule ( )  

 

omp_get_schedule ( )  ὕ ͒Ἥ 

def - sched - var  ȮɫɶɎɩ ǱǞ  

 

ǱǞ  

 

ὕ ͒Ἥ 

stacksize - var  ȮɫɶɎɩ OMP_STACKSIZE  

 

ǱǞ  ὕ ͒Ἥ 

wait - policy - var  ȮɫɶɎɩ 

 

OMP_WAIT_POLICY  ǱǞ  ὕ ͒Ἥ 

thread - limit - var  ȮɫɶɎɩ 

 

OMP_THREAD_LIMIT  omp_ get_ thread_limit 

( )  

ὕ ͒Ἥ 

max - active  

- levels - var  

ȮɫɶɎɩ 

 

OMP_MAX_ACTIVE_  

LEVELS  

omp_set_max_active_l

evels ( )  

omp_get_max_active_  

levels ( )  

̊ʤǵ 

ȱɟɱɆ 

ș֓  
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ȱɟɱɆ  

 ὕ ǓȷɪɁɇ ǵҲ șȳɛɶɆǞǭǋȒḹֻƲdyn - var ǵѧ ΙǶƲὕ ͒ἭǯǱȑȅ

ǠƳǤǵ̀ǵḹֻǶƲѧ ΙǶƲfalse ǮǠƳ 

 max - active - levels - var ǵѧ ΙǶƲὕ ǓȳɛɶɆǞǭǋȒʱѦרǵɪɗɩǵ ǯǱȑȅǠƳ

ǶƲȹȭȵɥɱ 1.2.5 ǵƼn ɪɗɩʱѦǵȳɛɶɆƽǵὑ ș֓ ǞǭǖǧǜǋƳ 

 

ѧ ΙǓ̈ЊǜȓǦ♥ ǦǧǞƲOpenMP ȅǦǶ OpenMP API ɩɶȿɱǵὕ Ѽ Ʋɤɶȴǲ

ȏǪǭ ὑǜȓǦ OpenMP ṑẀ ǵΙǓ Ȇ ȅȓƲǤȓǲ♫Ǫǭ ǠȒК ѰⱣẀ Ǔ ў

ǲẀ ǜȓȅǠƳǤǵ♥ǶƲOpenMP ǵ ṑẀ șẀ ǞǭȉƲК ѰⱣẀ ǲ◙ ǞȅǢȚƳ 

 

OpenMP ǵ clause ǶƲǰȚǱК ѰⱣẀ ǵΙȉẀ ǞȅǢȚƳ 

 

 

ȽȷȭǛǯǵК ѰⱣẀ ǵ☻Ҋ 

 

Ǥȓǥȓǵ task ɨɶȶɥɱǶƲК ѰⱣẀ dyn - var Ʋnest - var Ʋnthreads - var ƲǑȏǺ

run - sched - var ǵȱɒɶș ǨȅǠƳȽȷȭǵὕ ʴǲƲtask ȅǦǶ parallel ǲ ǞǦǯǔƲ

ǜȓǦἧȽȷȭǶƲǚȓȐК ѰⱣẀ ǵΙșƲ ǞǦ ȽȷȭǒȐ ǞȅǠƳ 

omp_set_num_threads( )Ʋomp_set_dynamic( )Ʋomp_set_nested( )ƲǑȏǺ omp_set_sche dule( )

ǵᴀїǞǮǶƲǤǵ ֻǞǭǋȒ task ɨɶȶɥɱǲᾍꜘǞǦК ѰⱣẀ ǧǘǓẀ ǜȓȅǠƳ 

 

schedule runtime Ǔ ὑǜȓǦɩɶɕɭɶȭȵȥȠɨɱȮɨɶȶɥɱǲ ǞǦǯǔƲǤǵ ֻ

ǞǭǋȒ parallel ɨɶȶɥɱș ǞǭǋȒǠȀǭǵ ǵ task ɨɶȶɥɱǶƲֿǟΙǵ

run - sched - var ș ǦǱǘȓǷǱȑȅǢȚƳȉǞǤǍǮǱǋḹֻǶƲ ǋǓʥὑǯǱȑȅǠƳ 
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К ѰⱣẀ ǵȨɶɎɶɧȢɇǵ ͜ 

 

ǜȅǝȅǱ ǵ ƲOpenMP API ɩɶȿɱƲ ṑẀ ƲǑȏǺК ѰⱣẀ ǵѧ Ιǵ ǵȨ

ɶɎɶɧȢɇǵ ͜ǶƲ̊ʤǵ ǲ ǜȓǭǋȅǠƳ 

 

ǵ  

clause  

API ɩɶȿɱǵᴀїǞǲȏ

ȒȨɶɎɶɧȢɇ 

ṑẀ ǵ ὑǲȏȒȨ

ɶɎɶɧȢɇ 

ѧ ΙǵȨɶɎɶɧ

Ȣɇ 

ǱǞ  

 

omp_set _dynamic ( )  OMP_DYNAMIC  dyn - var  

ǱǞ  

 

omp_set_nested ( )  OMP_NESTED  nest - var  

num_threads  

 

omp_set_num_threads 

( )  

OMP_NUM_THREADS  nthreads - var  

schedule  

 

omp_set_schedul e ( )  OMP_SCHEDULE  run - sched - var  

schedule  

 

ǱǞ  ǱǞ  def - sched - var  

ǱǞ  

 

ǱǞ  OMP _STACKSIZE  stacksize - var  

ǱǞ  

 

ǱǞ  OMP_WAIT_POLICY  wait - policy - var  

ǱǞ  

 

ǱǞ  OMP_THREAD_LIMIT  thread - limit - var  

ǱǞ  omp_set_max_active_  

levels ( )  

OMP_MAX_ACTIVE_  

LEVELS  

max - active - levels -  

var  

 

˛֓  

 parallel ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 num_threads ǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș֓ ǞǭǖǧǜǋƳ 

 schedule ǲǫǋǭǶƲȹȭȵɥɱ 2.5.1.1 ș֓ ǞǭǖǧǜǋƳ 

 ɩɶɕ ǲǫǋǭǶƲȹȭȵɥɱ 2.5.1 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3,2,1 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_max_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_dynamic ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.7 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_dynamic ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.8 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_nested ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.9 ș֓ ǞǭǖǧǜǋƳ 
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 omp_get_nested ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.10 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_schedule ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.11 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_schedule ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.12 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_t hread_limit ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.13 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.14 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.15 ș֓ ǞǭǖǧǜǋƳ 

 OMP_SCHEDULE ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.1 ș֓ ǞǭǖǧǜǋƳ 

 OMP_NUM_THREADS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.2 ș֓ ǞǭǖǧǜǋƳ 

 OMP_DYNAMIC ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.3 ș֓ ǞǭǖǧǜǋƳ 

 OMP_NESTED ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.4 ș֓ ǞǭǖǧǜǋƳ 

 OMP_STACKSIZE ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.5 ș֓ ǞǭǖǧǜǋƳ 

 OMP_WAIT_POLICY ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.6 ș֓ ǞǭǖǧǜǋƳ 

 OMP_MAX_ACTIVE_LEVELS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.7 ș֓ ǞǭǖǧǜǋƳ 

 OMP_THREAD_LIMIT ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.8 ș֓ ǞǭǖǧǜǋƳ 

 

 

parallel  

 

 

ǚǵḨ Ǳ ǶƲʱѦὕ ș ỒǞȅǠƳOpenMP ǵὕ ɠɅɩǵʝ Ǳ ǲǫǋǭǶƲȹ

ȭȵɥɱ 1.3 ș֓ ǞǭǖǧǜǋƳ 

 

 

 

 

parallel ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  #pragma omp parallel   [clause[ [,] clause] . ..]  new - line  

        structured - block  

 

 

 ǚǚǮƲ clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 if scalar - expr ession  

 num_threads integer - expression  

 default shared | none  

 private list  

 firstprivate list  

C/C++ 
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 shared list  

 copyin list  

 reduction operator  list  

 

 

 

parallel ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  !$omp parallel   [clause[ [,] clause] .. .]  

        structured - block  

    !$omp end parallel  

 

ǚǚǮƲ clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 if scalar - logical - expression  

 num_threads scalar - integer - expression  

 default private | firstprivate | shared | none  

 private list  

 firstprivate list  

 shared list  

 copyin list  

 reduction { operat or  | intrinsic_procedure_name }  list  

 

end parallel ǶƲparallel ǵ Ȗȑș ǞȅǠƳ 

 

 

ֻ 

 

parallel ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ǞǦȷɪɁɇǮǠƳ ǞǦȷɪɁɇǶƲ

ǞǋȿɶɞǵɜȷȽɶȷɪɁɇǲǱȑȅǠƳ 

 

 

 

ȷɪɁɇǓ parallel ǲ ǠȒǯƲȷɪɁɇǵȿɶɞǓ parallel ɨɶȶɥɱșὕ ǠȒǦȈǲ

ǜȓȅǠƳȿɶɞǲιǠȒȷɪɁɇǵ ș ὑǠȒ ƲǑȏǺ if ǯƲnum_th reads

ǵ ͔ǲ ǞǭǜȐǲ Ḹș♬ȒǲǶƲȹȭȵɥɱ 2.4.1 ș֓ ǞǭǖǧǜǋƳparallel ǲ

ǞǦȷɪɁɇǶƲ ǞǋȿɶɞǵɜȷȽɶȷɪɁɇǯǱȑƲ Ǟǋ parallel ɨɶȶɥɱǓἭ ǠȒ

ȷɪɁɇ ֵ ǯǱȑȅǠƳɜȷȽɶȷɪɁɇșדȇ ǞǋȿɶɞКǵǠȀǭǵȷɪɁɇǶƲɨɶ

C/C++ 

Fortran 

Fortran 
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ȶɥɱșὕ ǞȅǠƳʝ↓ƲȿɶɞǓ ǜȓȒǯƲǤǵȿɶɞКǵȷɪɁɇ ǶƲparallel ɨɶȶɥ

ɱǓἭ ǠȒ ʝὑǯǱȑȅǠƳ 

parallel ɨɶȶɥɱǵʴǮǶƲȷɪɁɇ ֵǶƲǤȓǥȓǵȷɪɁɇǲʝ ǲᾍꜘ̂ǘȐȓȅǠƳȷɪ

Ɂɇ ֵǶƲɜȷȽɶȷɪɁɇǵ 0 ǒȐỒȅȑƲȿɶɞКǵȷɪɁɇ ȏȑȉ ᾜǱǋ ȅǮǵ

ǞǦ ֵǯǱȑȅǠƳȷɪɁɇǶƲomp_get_thread_num ɧȢɔɧɨɩɶȿɱșᴀǺїǠǚǯǲȏ

ȑƲ ѝ ǵȷɪɁɇ ֵș♬ȒǚǯǓǮǔȅǠƳ 

 

ȿɶɞКǵȷɪɁɇ ǯ Ǟǋ ǵ ǵȽȷȭǵȹɁɆǓƲ ǞǦȷɪɁɇǲȏǪǭ ǜȓȅ

ǠƳparallel ǵ ӓɔɫɁȭǶƲǤȓǥȓǵ ǵȽȷȭǮὕ ǜȓȒȱɶɇș ὑǞȅǠƳǤ

ȓǥȓǵȽȷȭǶƲȿɶɞКǵ ǱǪǦȷɪɁɇǲҊȑ►ǭȐȓƲȽȢɇǲǱȑȅǠƳ ǞǦȷɪ

ɁɇǓὕ ǞǭǋǦȽȷȭǵ task ɨɶȶɥɱǶȳȷɘɱɇǜȓƲȿɶɞКǵǤȓǥȓǵȷɪɁɇǶƲ

ǵȽȷȭșὕ ǞȅǠƳǤȓǥȓǵȷɪɁɇǶƲ̀ǵȷɪɁɇǯ ǱǪǦ ǵɏȷșὕ ǠȒǚ

ǯǓǮǔȅǠƳ 

 

ὕ ǶƲȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǲǑǋǭƲ ǵȽȷȭǵὕ șȳȷɘɱɇǞƲǤǵὕ

Ǔ♥ǲП ǜȓȒȅǮƲȿɶɞКǵǰǵȷɪɁɇǓ ǞǦǰǵ ǱȽȷȭǲǮȉўȑ Ǐǭὕ

ǜǢȒǚǯǓǮǔȅǠƳ ǞǖǶƲȹȭȵɥɱ 2.7 ș֓ ǞǭǖǧǜǋƳ  

 

parallel ɨɶȶɥɱǵ ˓ ǲǶƲ ǵɎɨȠǓǉȑȅǠƳparallel ɨɶȶɥɱǵ ˓♥Ʋȿɶɞǵ

ɜȷȽɶȷɪɁɇǧǘǓƲparallel ɨɶȶɥɱșᶪȇ task ɨɶȶɥɱǵὕ șП ǞȅǠƳ 

 

parallel ɨɶȶɥɱșὕ ǞǭǋȒȿɶɞКǵȷɪɁɇǓƲѩǵ parallel ǲ ǞǦḹֻƲȹ

ȭȵɥɱ 2.4.1 ǵ Ѹǲ♫Ǫǭ Ǟǋȿɶɞș̸ ǞƲ ǞǋȿɶɞǵɜȷȽɶȷɪɁɇǲǱȑȅǠƳ 

 

parallel ɨɶȶɥɱКǮƲǉȒȷɪɁɇǵὕ Ǔ ˓ǞǦḹֻƲǠȀǭǵȿɶɞКǵǠȀǭǵȷɪɁɇ

ǵὕ Ǔ ˓ǞȅǠƳǤȓȐǵȷɪɁɇǵ ˓ ⅜ǶʥὑǯǱȑȅǠƳɕɫȮɧɞʴǮȿɶɞǓ

ǞǦɎɨȠǵѼǤǵǲȿɶɞǓ ǪǦǠȀǭǵы ǓὈ˓ǞǭǋȒǚǯǓͪ ǜȓȅǠƳǤȓǥȓǵ

ȷɪɁɇǓƲ ♥ǵɎɨȠș ǞǦ♥ǒǫ ˓ǠȒѼǲ Ǎы ǵ ǶʥὑǮǠƳ 

 

parallel ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.5 ș֓ ǞǭǖǧǜǋƳ 

num_threads ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.6 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

parallel ǵѰ ǲǫǋǭƲ̊ʤǲ ǞȅǠƳ 

 parallel ɨɶȶɥɱǵʴǿȅǦǶ parallel ɨɶȶɥɱǒȐẆǿѝΉǠȒɕɫȮɧɞǶƲ ǲ

ǞǭǋȅǢȚƳ 

 ɕɫȮɧɞǶƲparallel Ǯ ὑǞǦ ǵ ͔ǵ ⅜ƲȅǦǶƲ ǵ ͔ǵ̸҇
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ǲ͒ἭǞǭǶǋǘȅǢȚƳ 

 ǮǶƲ ǫǧǘ if ș ὑǠȒǚǯǓǮǔȅǠƳ 

 ǮǶƲ ǫǧǘ num_threads ș ὑǠȒǚǯǓǮǔȅǠƳnum_threads ǵ╛ǶƲ

ǵ ΙǯǞǭ ͔ǜȓǱǘȓǷǱȑȅǢȚƳ 

 

 

 parallel ɨɶȶɥɱКǮὕ ǞǦ throw ǶƲֿ ǟ parallel ≥╒₯≡└КǮὕ șП ǞǱǘȓǷ

ǱȑȅǢȚƳȅǦƲ͈Ẇș ǙǦֿǟȷɪɁɇǓ ǞǱǘȓǷǱȑȅǢȚƳ 

 

 

 

 

 ֿǟ ֵǲᾍǞǭƲ ǵȷɪɁɇǲȏǪǭ Fortran ЊїҘ ș ֿ ǲ̓ ǞǦḹֻǶƲ

ǋǶʥὑǯǱȑȅǠƳ 

 

 

˛֓  

 

 default Ʋshared Ʋprivate Ʋfirstprivate ƲǑȏǺ reduction ǲǫǋǭǶƲȹȭȵɥɱ

2.9.3 ș֓ ǞǭǖǧǜǋƳ 

 copyin ǲǫǋǭǶƲȹȭȵɥɱ 2.9.4 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_thread_num ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.4 ș֓ ǞǭǖǧǜǋƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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parallelɨɶȶɥɱǵȷɪɁɇ ǵ ὑ 

 

ὕ ʴǲ parallel ǲ ǞǦḹֻƲ ȉǞǉȓǷ ǵ if ȅǦǶ num_threads

ǵ Ι Ʋ ᷀ ǵʱ Ѧȱ ɱ Ʉ ȫȷ Ɇ Ʋ nthreads - var Ʋ dyn - var Ʋ thread - limit - var Ʋ

max - active - levels - varƲǑȏǺ nest - var ǵК ѰⱣẀ ǵΙǓƲɨɶȶɥɱКǮ̓ ǠȒȷɪɁ

ɇǵ ș ὑǠȒǦȈǲ̓ ǜȓȅǠƳ 

parallel ǵ if ȅǦǶnum_threads ǵ╛ǲǑǋǭǉȒẀ ș̓ ǠȒǯƲǤǵparallel

șᶪȇǠȀǭǵ ʴǲ ȓȒǤǵẀ Ǔ ǲ֓ ǜȓȒǚǯǲ ǞǭǖǧǜǋƳif

ǵ╛ǯ num_threads ǵ╛ǶƲparallel ǵẆζǵȱɱɄȫȷɆǲȏǪǭ ͔ǜȓȅǠƳ

ǤǞǭƲǤȓȐǵ ͔ǵ ⅜ǶƲ ὑǜȓǭǋȅǢȚƳȅǦƲnum_threads ȅǦǶ if ǵ╛ǵ

͔ǵ ⅜ȋᶥ ƲǰȚǱ̸҇ ȉ ὑǜȓǭǋȅǢȚƳ 

ȷɪɁɇǓ parallel ǲ ǞǦǯǔƲȷɪɁɇǵ ǶƲȠɩȲɨȸɞ 2.1 ǲ♫Ǫǭ ὑǜȓȅǠƳ 

ȠɩȲɨȸɞ  

 Thread sBusy  ᷀ὕ ǞǭǋȒ OpenMP ȷɪɁɇǵ  

 ActiveParRegions   ᶪȚǮǋȒ Ҳ ǵ parallel ɨɶȶɥɱǵ  

 if  if Ǔ ὑǜȓǭǋȒǒ  

 then   IfC lau seValue    if ǵ╛ǵΙ 

 else   IfClau seValue    true  

 if   num_threads Ǔ ὑǜȓǭǋȒǒ  

 then   ThreadsRequested    num_threads ǵ╛ǵΙ 

 else   ThreadsRequested    nthreads - var   

 ThreadsAvailable   (thread - limit - var   ThreadsBusy + 1)  

 if   IfClau seVal ue   false  

 then   number of  threads    

 else if  ActiveParRegions   and nest - var   false  

 then   number of threads    

 else if  ActiveParRegions   max - active - levels - var  

 then   number of threads  1  

 else if  dyn - var  true  and   ThreadsRequested  ThreadsAvailable  

 then   number of threads  [ 1 : ThreadsRequested ]  

 else if  dyn - var   true  and   ThreadsRequested  ThreadsAvailable ) 

 then  number of threads  [ 1 : ThreadsAvailable ]  

 else if   dyn - var  false  and   ThreadsRequested  ThreadsAvailable  

 then   number of threads  ThreadsRequested  

 else if  dyn - var   false  and   ThreadsRequested  ThreadsAvailable ) 

 then  ǋǶὕ ͒ἭƳ   
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 dyn - var К ѰⱣẀ ǵѧ ΙǶὕ ͒ἭǮǠǵǮƲ Ǟǋὕ șǠȒǦȈǲ ὑǵȷɪɁɇ

ǲ͒ἭǠȒɕɫȮɧɞǮǶƲȷɪɁɇ ǵҲ ș ǲ ҧӓǠȀǔǮǠƳ 

 

 

˛֓  

 

nthread s- varƲdyn - varƲthread - limit - varƲmax - active - level s- varƲǑȏǺ nest - var К ѰⱣ

Ẁ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 

 

ɭɶȭȵȥȠɨɱȮ  

 

ɭɶȭȵȥȠɨɱȮ ǶƲǤǵ ǯ ̂ǘȐȓǦɨɶȶɥɱǵὕ șƲ ǲ ǞǦȿɶɞ

ǵɟɱɎɶǲѝ ǞȅǠƳǤȓǥȓǵȷɪɁɇǶƲ ѝǓὕ ǞǭǋȒ ǵȽȷȭǵȱɱɄȫȷɆ

ǲǑǋǭɨɶȶɥɱǵʝ șὕ ǞȅǠƳȉǞƲȿɶɞǓǦǧʝǫǵȷɪɁɇǒȐ ȒḹֻǶƲɭɶ

ȭȵȥȠɨɱȮɨɶȶɥɱǶƲʱѦǲǶὕ ǜȓȅǢȚƳ 

 

ɭɶȭȵȥȠɨɱȮɨɶȶɥɱǵЊ֥ǲǶɎɨȠǶǉȑȅǢȚƳǞǒǞƲnowait ș ὑǞǱǘ

ȓǷƲɭɶȭȵȥȠɨɱȮɨɶȶɥɱǵ ȖȑǲǶ ǵɎɨȠǓἭ᷀ǞȅǠƳȉǞƲnowait

ǓǉȒḹֻƲὕ ǶƲɭɶȭȵȥȠɨɱȮɨɶȶɥɱǵ ȖȑǵɎɨȠș ǠȒǚǯǓǮǔȅǠƳ

ǚǵḹֻƲ ǖὕ ș ˓ǞǦȷɪɁɇǶƲȿɶɞКǵ̀ǵɟɱɎɶǓɭɶȭȵȥȠɨɱȮɨɶȶɥ

ɱǵὕ șὈ˓ǠȒǵș♅ǦǡǲƲǒǫƲɓɧɁȵɣ ̸ș ȖǡǲƲɭɶȭȵȥȠɨɱȮɨɶȶɥ

ɱǵ ǵᴁ̉ș ǘǭὕ ǠȒǚǯǓǮǔȅǠƳ ȹȭȵɥɱ A.9 ǵ͈ș֓ ǞǭǖǧǜǋƳ  

 

OpenMP ǶƲ̊ʤǵɭɶȭȵȥȠɨɱȮ șὑ ǞǭǋȅǠƳǚȓȐǲǫǋǭǶƲ♥ǵȹȭȵɥɱ

Ǯ șǞȅǠƳ 

 ɩɶɕ  

 sections  

 single  

 workshare  

 

Ѱ ˗  

 

̊ʤǵѰ ǓƲɭɶȭȵȥȠɨɱȮ ǲ ǜȓȅǠƳ 

 ǤȓǥȓǵɭɶȭȵȥȠɨɱȮɨɶȶɥɱǶƲȿɶɞКǵǠȀǭǵȷɪɁɇǮ ǠȒǒƲȅǦ
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ǶƲǰǵȷɪɁɇǲȏǪǭȉ ǞǱǋǒǵǰǨȐǒǮǱǘȓǷǱȑȅǢȚƳ 

 ǞǦɭɶȭȵȥȠɨɱȮɨɶȶɥɱǯ barrier ≥╒₯≡└ǵʱǺ ǶƲȿɶɞКǵǠȀǭǵ

ȷɪɁɇǮֿǟǮǱǘȓǷǱȑȅǢȚƳ 

 

 

ɩɶɕ  

 

 

 

ɩɶɕ ǶƲǤȓǯ ̂ǘȐȓǦ 1ǫ̊ʣǵɩɶɕǵ ȑ ǞǓƲȿɶɞКǵȷɪɁɇǲȏǪǭƲ

ֺƵǵ ǵȽȷȭǵȱɱɄȫȷɆǵʴǮƲʱѦǲὕ ǜȓȒǚǯș ὑǞȅǠƳ ȑ ǞǶƲɩɶ

ɕɨɶȶɥɱǓ ֻǞǭǋȒ parallel ɨɶȶɥɱșὕ ǞǭǋȒȿɶɞКǲ ǲἭ᷀ǞǭǋȒȷɪɁ

ɇǲѝ ǜȓȅǠƳ 

 

 

 

 

ɩɶɕ ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   #pragma omp for  [clause[[, ] clause] .. .]  new - line  

          for - loops  

 

ǚǚǮƲ clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 private list  

 firstprivate list  

 lastprivate list  

 reduction operator  list  

 schedule kind[, chunk_si ze]  

 collapse n  

 ordered  

 nowait  

 

C/C++ 
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for ǶƲ ̂ǘȐȓǦǠȀǭǵ for - loops ǵ ǲᾍǠȒѰ ǓǉȑȅǠƳЕ̱ ǲǶƲ

̂ǘȐȓǦǠȀǭǵ for - loops ǶƲ̊ʤǵ ◐ǮǱǘȓǷǱȑȅǢȚƳ 

 

for   ( init - expr; test - expr ; incr - expr )  structured - block  

 

init - expr  ̊ʤǵǋǡȓǒǮǠƳ 

    var = lb  

      integer - type var  = lb  

      random - access - iterator - type var = lb  

      pointer - type var = lb  

test - expr  ̊ʤǵǋǡȓǒǮǠƳ 

    var relational - op b  

      b relational - op var  

incr - expr    ̊ʤǵǋǡȓǒǮǠƳ 

    ++var  

      var ++ 

      - - var  

      var - -  

      var += incr  

      var - = incr  

      var = var + incr  

      var = incr + var  

      var = var ï incr  

var     ̊ʤǵǋǡȓǒǮǠƳ 

     ɵ ֵ̂ǔƲȅǦǶ ֵǱǞǵ ḌǵẀ  

    ɵC++ǵḹֻƲɧɱȾɞȠȭȹȷȢɄɪɶȽḌǵẀ  

   ɵC ǵḹֻƲɛȢɱȽḌǵẀ  

       ǚǵẀ ǓƲ̲Ȑǒǵ◐ǮВ ǜȓǭǋǱǋḹֻǶƲɩɶɕ КǮǶ  

    ǲɕɧȢɗɶɆӓǜȓȅǠƳ 

ǚǵẀ ǶƲfor - loop ǵὕ ʴǲ incr - expr ̊ẆǮẀ ǞǭǶǋǘȅǢȚƳ 

ǚǵẀ Ǔɩɶɕ Ǯ lastprivate ǯ ὑǜȓǱǋ ȑƲɩɶɕ♥ǵΙǶƲ 

ʥὑǯǱȑȅǠƳ 

relational - op  ̊ʤǵǋǡȓǒǮǠƳ 

    < 

      <= 

      > 

      >= 
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lb ǯ b  ̊ʤǵǋǡȓǒǮǠƳ 

var ǵḌǯʝ ǞǦḌǵɩɶɕʥẀ╛ 

incr   ɩɶɕʥẀǵ ╛ 

 

ǚǵ ◐ǮǶƲ ȉẆζǵɩɶɕǵὕ ѼǲƲǠȀǭǵ ̂ǘȐȓǦɩɶɕǵ ȑ Ǟ ș

ǠȒǚǯǓǮǔȅǠƳǚǵ ǶƲǤȓǥȓǵɩɶɕǲᾍǞǭ ḌǮ ȖȓȅǠƳǚǵḌǶƲ ǵ

ȏǍǲ varǵḌǒȐ ȅȑȅǠƳ 

 ȉǞƲvar Ǔ ḌǵḹֻƲḌǶ var ǵḌǮǠƳ 

 C++ǲǑǋǭƲvar ǓɧɱȾɞȠȭȹȷȢɄɪɶȽḌǵḹֻƲḌǶƲvar ǵḌǵẀ ǲ ǜȓȒ

std::distance Ǔ̓ ǠȒḌǲǱȑȅǠƳ 

 C ǲǑǋǭƲvar ǓɛȢɱȽḌǵḹֻƲḌǶ ptrdiff_t ǯǱȑȅǠƳ 

 

ȑ Ǟ ǵ ǲⱳ Ǳʴ ǓƲʣǮ ȅȒḌǮ ǮǔǱǋḹֻƲ ǋǶʥὑǯǱȑȅǠƳ 

 

lbƲbƲȅǦǶ incr ǵ╛ǵ ͔ʴǲ ǲֿ șǯȒǚǯǶǉȑȅǢȚƳlbƲbƲȅǦǶ incr ǵ╛ǵ

⅜ȋᶥ Ʋ̸҇ Ǔ ǚȒǒǰǍǒǶ ὑǜȓǭǋȅǢȚƳ 

 

 ɧɱȾɞȠȭȹȷȢɄɪɶȽǶƲὑ КǮ ǿǵɧɱȾɞȠȭȹȷșȳɛɶɆǠȒǦȈ

ǲⱳ ǮǠƳǤǵ̀ǵȢɄɪɶȽǓѰ ǲȏȑ ẆǜȓǭǋȒǵǶƲǤȓȐǓ ◐ ș ǠȒǒƲ

ǱѰ ș ǫǒȐǮǠƳƳǞǦǓǪǭƲǤǵȏǍǱḹֻșʱѦӓǠȒǲǶƲȽȷȭș̓ ǠȒǵ

Ǔ ўǮǠƳ 

 

 

 

 

 

ɩɶɕ ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   !$omp do   [clause[[, ] clause] . ..]  

       do- loops  

     [ !$omp end do   [ nowait ] ]  

 

ǚǚǮƲ clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 private list  

 firstprivate list  

 lastprivate list  

 reduction  { operator  | intrinsic_procedure_name }  list  

 schedule kind[, chunk_size]  

C/C++ 

Fortran 
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 collapse n  

 ordered  

 

end do Ǔ ὑǜȓǱǋḹֻǶƲend do ǓƲdo - loo psǵ ȖȑǲǉȒǯ ǱǜȓȅǠƳ 

 

̂ǘȐȓǦǠȀǭǵ do - loop s ǶƲFortran ǲȏǪǭὑ ǜȓǭǋȒ do ǮǱǘȓǷǱ

ȑȅǢȚƳend do ǓƲǋǖǫǒǵɩɶɕ Ǔʝǫǵ DO șВ ǞǭǋȒ do ǵ♥ǲ

ǖḹֻƲǤǵ ǶƲǚȓȐǵ DO ǵ Ẇζǲǧǘ ὑǠȒǚǯǓǮǔȅǠƳȹȭȵɥɱ A.7

ǵ͈ș֓ ǞǭǖǧǜǋƳ 

 

ɩɶɕǵ ȑ ǞẀ Ǔ̲Ȑǒǵ◐ǮВ ǜȓǭǱǋḹֻƲǤȓȐǶƲɩɶɕ ǮǶƲ ǲɕ

ɧȢɗɶɆӓǜȓȅǠƳȹȭȵɥɱ A.8 ǵ͈ș֓ ǞǭǖǧǜǋƳɩɶɕǵ ȑ ǞẀ Ǔɩɶɕ

Ǯ lastprivate Ǔ ὑǜȓǭǋǱǋ ȑƲɩɶɕ♥ǵΙǶʥὑǯǱȑȅǠƳ 

 

 

ֻ 

 

ɩɶɕɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳɩɶɕɨɶȶɥɱǶƲ ȉК

ζșᶪȚǮǋȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȅǠƳ ֻǞǭǋȒ parallel ɨɶȶɥɱșὕ Ǟǭ

ǋȒȿɶɞǵȷɪɁɇǧǘǓƲɩɶɕ ȑ Ǟǵὕ ǯɩɶɕɨɶȶɥɱǵ ǵɎɨȠ ֯

ș ǋȅǠƳ 

 

 

 

ɩɶɕ ǶƲ ǲ ǖ ̊ʣǵɩɶɕǒȐ ǜȓȒɩɶɕǵɋȷɆǲ ̂ǘȐȓȅǠƳ 

nowait Ǔ ὑǜȓǱǋḹֻƲɩɶɕ ǵ ȖȑǲǶ ǵɎɨȠǓǉȑȅǠƳ 

 

collapse ǶƲɩɶɕ ǲ̲ ǵɩɶɕǲ ̂ǘȐȓȒǒș ὑǠȒǦȈǲ̓ȖȓȅǠƳ

collap se ǵɏɧɟȽǶƲ ǵ ὑ ╛ǮǱǘȓǷǱȑȅǢȚƳȉǞƲcollapse Ǔ ὑǜ

ȓǱǋḹֻǶƲɩɶɕ ǲ ̂ǘȐȓǦɩɶɕǶƲ ǵ ♥ǲ ǖɩɶɕǧǘǲǱȑȅǠƳ 

 

̊ʣǵɩɶɕǓɩɶɕ ǲ ̂ǘȐȓǭǋȒḹֻƲǤȓȐǠȀǭǵ ̂ǘȐȓǦɩɶɕǵ

ȑ ǞǶƲ ǫǵẎǔǱ ȑ Ǟ ǲʝ ӓǜȓƲ ǲ schedule ǲ♫ǪǭѝҊǜȓȅǠƳ

ǠȀǭǵ ̂ǘȐȓǦɩɶɕǲǑǘȒ ȑ Ǟǵ ὕ ǲȏǪǭƲʝ ӓǜȓǦ ȑ Ǟ К

ǵ ȑ Ǟǵ Ǔ ȅȑȅǠƳ 

 

Fortran 
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Ǥȓǥȓǵ ̂ǘȐȓǦɩɶɕǲᾍǠȒ ȑ Ǟ ǶƲ ȉẆζǵɩɶɕǲЊȒѼǲ ǜȓȅǠƳ

ȉǞƲǋǡȓǒǵ ̂ǘȐȓǦɩɶɕǵὕ ǲǑǋǭƲ ȑ Ǟ ǵ ǲ̓ȖȓȒẀ ǵΙǓẀ

ǜȓǦḹֻǶƲ ǋǶʥὑǯǱȑȅǠƳ 

 

ʝ ӓǜȓǦɩɶɕǲᾍǠȒ ȑ Ǟ ș ǠȒǦȈǲ̓ ǜȓȒ Ḍ ȅǦǶƲFortran ǮǶ

ѩ ǶƲὕ ͒ἭǮǠƳ 

 

ɭɶȭȵȥȠɨɱȮǵɩɶɕǶƲ Ʋ ƲɵɵɵN- 1 N Ƕɩɶɕǵ ȑ Ǟǵ ֵ ǲ ֵ̂ǘȐȓ

Ǧ Ǳ ȑ Ǟș ǨȅǠƳǤǞǭƲǚǵ Ǳ ֵ̂ǘǶƲ ̂ǘȐȓǦɩɶɕǓӴʝǵ

ȷɪɁɇǲȏǪǭὕ ǜȓȒǯǞǦǯǔǲ ȑ ǞǓὕ ǜȓȒ ⅜ș ǞȅǠƳschedule

ǶƲ ̂ǘȐȓǦɩɶɕǵ ȑ ǞșƲ ǞǦ ǮǱǋ ѝ ֻ ȿɡɱȭǯᴀǺȅǠ ǲǰǵ

ȏǍǲѝҊǠȒǒƲǤǞǭƲǚȓȐǵȿɡɱȭșȿɶɞКǵȷɪɁɇǲǰǵȏǍǲѝ ǠȒǒș ὑ

ǞȅǠƳǤȓǥȓǵȷɪɁɇǶƲ ѝǵ ǵȽȷȭǵȱɱɄȫȷɆǵʴǮƲҊȑ►ǭȐȓǦȿɡɱ

ȭșὕ ǞȅǠƳchunk_size ǵ╛ǶƲɩɶɕ ǵʴǮƲɕɧȢɗɶɆӓǜȓǦẀ ǵȨɨȶɈɩ

ǵɨȷɆȠȢɄɞș̓Ǫǭ ͔ǜȓȅǠƳǚǵ╛ǵ ͔ǵ ⅜ȋᶥ Ʋ̸҇ ǵ ǲǫǋǭǶ ὑ

ǜȓǭǋȅǢȚƳɩɶɕ ǵ schedule ǵ╛ǮƲǉȒẀ ș̓ ǠȒǯƲǤǵɩɶɕ ș

ᶪȇǠȀǭǵ КǵǤǵẀ Ǔ֓ ǜȓǦǚǯǲǱȑȅǠƳ 

 

ֿǟȷȯȶɣɶɩǯֿǟ ȑ Ǟᶥ ǵ ǱǪǦɩɶɕɨɶȶɥɱǶƲǤȓȐǓֿǟ parallel ɨɶȶ

ɥɱǲǉǪǦǯǞǭȉƲ ǱǪǦȋȑ ǮȷɪɁɇǲ ȑ Ǟșѝ ǜȓȒǚǯǓǉȑȅǠƳᴷʝǵ

͈ẆǶƲ Ǯ ὑǞǭǋȒ static ȷȯȶɣɶɩǮǠƳȷɪɁɇǓǰǵȏǍǱ ǲǑǋǭȉ

ὑǵ ȑ Ǟșὕ ǠȒǚǯǲ͒ἭǠȒɕɫȮɧɞǶƲ ǲ ǞǭǋȅǢȚƳ 

 

ɭɶȭȵȥȠɨɱȮɩɶɕǵȷȯȶɣɶɩǓǰǵȏǍǲ ὑǜȓȒǒǵ ǲǫǋǭǶƲȹȭȵɥɱ

2.5.1.1 ș֓ ǞǭǖǧǜǋƳ 

 

ȷȯȶɣɶɩǵ ѩ kind  ǶƲ Ǯ ὑǞǭǋȒǍǨǵʝǫǮǠƳ 

 

  schedule ǵ kind ǵΙ 

static   schedule static, chunk_size Ǔ ὑǜȓǦḹֻƲ ȑ ǞǶƲchunk_size

Ǯ ὑǞǦẎǔǜǵȿɡɱȭǲѝҊǜȓȅǠƳǤǞǭƲǤǵȿɡɱȭǶƲ

round - robin ╛ǮȷɪɁɇ ֵǵ ǲƲȿɶɞКǵȷɪɁɇǲҊȑ►ǭȐȓȅ

ǠƳ 

chunk_size Ǔ ὑǜȓǱǋḹֻǶƲ ȑ Ǟ ǶƲȂȃ ǞǋȳȢȸǵȿɡ

ɱȭǲѝҊǜȓƲǤȓǥȓǵȷɪɁɇǲƲẉǖǯȉʝǫǵȿɡɱȭǓѝ ǜȓȅ

ǠƳǚǵḹֻƲȿɡɱȭȳȢȸǶƲʥὑǯǱȑȅǠƳ 

̊ʤǵ ̏ș ǦǠḹֻƲstatic ȷȯȶɣɶɩǲᾍǠȒ ǞǦὕ ǶƲ2 ǫǵ

ɩɶɕɨɶȶɥɱǲǑǋǭƲֿǟȋȑ Ǯ ȑ Ǟ ֵǓȷɪɁɇǲҊȑ►
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ǭȐȓȒǚǯșͪ ǞǱǘȓǷǱȑȅǢȚƳ 

 ʰ ǵɩɶɕɨɶȶɥɱǮǶƲɩɶɕ ȑ Ǟ ǓֿǟƳ 

 ʰ ǵɩɶɕɨɶȶɥɱǮǶƲ ὑǜȓǦ chunk_size ǵΙǓֿǟƲ  

ȅǦǶƲ ʰ ǵɩɶɕɨɶȶɥɱǲǶƲchunk_size ǵ ὑǓǱǋƳ 

 ʰ ǵɩɶɕɨɶȶɥɱǓƲֿǟ parallel ɨɶȶɥɱǲ ֻǞǭǋȒƳ 

ǫǵǤǵȏǍǱɩɶɕǵֿǟ Ǳ ȑ Ǟǵ ǵɅɶȽ͒Ἥ ͜ǓƲ ὕ

ǲͪ ǜȓȅǠǵǮƲnowait șὄЋǲ̓ ǮǔȅǠƳ ͈ǯǞǭƲȹȭȵ

ɥɱ A.9 ș֓ ǞǭǖǧǜǋƳ  

dynamic   schedule dynamic Ʋchunk_size Ǔ ὑǜȓǦḹֻƲȷɪɁɇǒȐ ǜȓ

ǦǯǔǲƲ ȑ ǞǵȿɡɱȭǓƲȿɶɞКǵȷɪɁɇǲѝ ǜȓȅǠƳǤȓǥ

ȓǵȷɪɁɇǶƲ ȑ Ǟǵȿɡɱȭșὕ ǞƲǤǞǭƲѝ ǠȀǔȿɡɱȭǓ

ǖǱȒȅǮƲѩǵȿɡɱȭș ǞȅǠƳ 

♥ǲѝ ǜȓȒȿɡɱȭ ᾜǱǋ ȑ ǞǲǱȒǒȉǞȓǱǋ ș ǋǭƲǤ

ȓǥȓǵȿɡɱȭǶƲchunk_size ǵ ȑ ǞșדȚǮǋȅǠƳ 

chunk_size ș ὑǞǱǋḹֻǶƲ ǯ ǱǜȓȅǠƳ 

guided   schedul e guided Ʋchunk_size Ǔ ὑǜȓǦḹֻƲȷɪɁɇǒȐ ǜȓǦ

ǯǔǲƲ ȑ ǞǵȿɡɱȭǓƲȿɶɞКǵȷɪɁɇǲҊȑ►ǭȐȓȅǠƳǤȓ

ǥȓǵȷɪɁɇǶƲ ȑ Ǟǵȿɡɱȭșὕ ǞƲǤǞǭƲҊȑ►ǭȒȀǔȿɡ

ɱȭǓǱǖǱȒȅǮƲѩǵȿɡɱȭș ǞȅǠƳ 

chunk_size Ǔ ǵḹֻƲǤȓǥȓǵȿɡɱȭȳȢȸǶƲ Ҋȑ►ǭǵ ȑ Ǟ

șȿɶɞКǵȷɪɁɇǵ ǮҊǪǦȉǵǲ ͈ǞƲ ǲǶ 1ȅǮ ᾜǞȅ

ǠƳ 

chunk_size ǓƲ ȏȑẎǔǋ ǵḹֻƲǤȓǥȓǵȿɡɱȭȳȢȸǶƲk

ȏȑᾛǜǖǱȐǱǋǯǋǍѰ ǵʤǮʣ ǯֿǟ Ǯ ὑǜȓȅǠƳ ǦǧǞƲ

Ҋȑ►ǭȐȓȒ ♥ǵȿɡɱȭǲדȅȓȒ ȑ Ǟǵ ǶƲk ȏȑᾛǜǖǱȒǒ

ȉǞȓȅǢȚ  

chunk_size ș ὑǞǱǋḹֻǶƲ ǯ ǱǜȓȅǠƳ 

auto   schedule auto Ǔ ὑǜȓǦḹֻƲȷȯȶɣɶɨɱȮǲǫǋǭǵ ὑǶƲȱ

ɱɏȢɧƲǑȏǺ/ȅǦǶƲὕ ȵȷɄɞǲỖǴȐȓȅǠƳɕɫȮɧɜǶƲὕ

ǲᾍǞǭƲ ȑ ǞșȿɶɞКǵȷɪɁɇǲɜɁɒɱȮǠȒƲǰǵȏǍǱ ș

ȉ ǮǔȒ șʦǏȅǠƳ 

runtime   schedule runtime Ǔ ὑǜȓǦḹֻƲȷȯȶɣɶɩǲǫǋǭǵ ὑǶƲὕ

ȅǮ├ ǜȓƲȷȯȶɣɶɩǯȿɡɱȭȳȢȸǶƲrun - sched - var К ѰⱣ

Ẁ ǒȐ֝♬ǜȓȅǠƳȉǞƲǤǵК ѰⱣẀ ǲ auto Ǔ ὑǜȓǭǋȒḹֻƲ

ǤǵȷȯȶɣɶɩǶὕ ͒ἭǯǱȑȅǠƳ 
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p ΉǵȷɪɁɇǵȿɶɞǯ ȑ Ǟ n ǵɩɶɕǲᾍǞǭƲ[ n  / p ]  ș q ǯǞȅǠƳ q

ǶƲn = p * q -  r 0  <= r < p ș ǦǞȅǠƳschedule static chun k_size ǵ ὑǱǞ

ǵǉȒ ǞǦὕ ǶƲchunk_size ǲΙ q Ǔ ὑǜȓǦǯǞǭ ǋȅǠƳѩǵ ǞǦὕ

ǶƲ ѧǵ p- r ΉǵȷɪɁɇǲ ȑ Ǟ q șҊȑ►ǭƲ ȑǵ r ΉǵȷɪɁɇǲƲ ȑ Ǟ

q -  1 șҊȑ►ǭȅǠƳǚȓǶƲǱǣ ǞǦɕɫȮɧɞǓ ὑǵὕ ǲ ǪǭǶǋǘǱǋ

ǒș ǞǭǋȅǠƳ 

 

  chunk_size ǵΙǓ k ǵ schedule guided ǵ ǞǦὕ ǶƲ ѧǲѫ ֯ ǱȷɪɁɇǲ q  

= n  /  p ǵ ȑ Ǟ șҊȑ►ǭƲǤǞǭƲn -  q ǯ p *  k ǵẎǔǋ ș n ǲҊȑ►ǭȅǠƳ ǲƲ

ǚǵы șƲq Ǔ ȑǵ ȑ Ǟǵ ̊ʣǲǱȒȅǮƲ ȑ ǞȅǠƳǤǵǯǔƲ ȑǵ ȑ

ǞǶ ♥ǵȿɡɱȭǲǱȑȅǠƳѩǵ ǞǦὕ ǶƲq = n  / 2p ǯǠȒǚǯș ǋǭƲֿ

ǟ șѫ ǠȒǚǯǓǮǔƲǤǞǭƲn ǲ n -  q ǯ 2  * p * k ǵẎǔǋ ș ὑǞȅǠƳ 

 

 

Ѱ ˗  

 

ɩɶɕ ǵѰ ǲǫǋǭƲ̊ʤǲ ǞȅǠƳ 

 ɩɶɕ ǲ ̂ǘȐȓǦǠȀǭǵɩɶɕǶƲὈЋǲɋȷɆǜȓǭǋǱǘȓǷǱȑȅǢȚƳǠ

ǱȖǨƲ2 ǫǵɩɶɕǵ ǲ Ǻ Ȇǵȱɶɇȋ Open MP ǵ ǓǉǪǭǶǋǘȅǢȚƳ 

 ɩɶɕ ǲ ̂ǘȐȓǦɩɶɕǵɩɶɕѰⱣ╛ǵΙǶƲȿɶɞКǵǠȀǭǵȷɪɁɇǮֿ

ǟǮǱǘȓǷǋǘȅǢȚƳ 

 schedule ǶƲɩɶɕ ǮǦǧ ǫǧǘ ὑǓǮǔȅǠƳ 

 collapse ǶƲɩɶɕ ǮǦǧ ǫǧǘ ὑǓǮǔȅǠƳ 

 chunk_size ǶƲ ǵΙș ǫɩɶɕʥẀǵ ╛ǮǱǘȓǷǱȑȅǢȚƳ 

 chunk_size ╛ǵΙǶƲȿɶɞКǵǠȀǭǵȷɪɁɇǮֿǟǮǱǘȓǷǱȑȅǢȚƳ 

 run - sched - var К ѰⱣẀ ǵΙǶƲȿɶɞКǵǠȀǭǵȷɪɁɇǮֿǟǮǱǘȓǷǱȑȅǢ

ȚƳ 

 schedule runtime ȅǦǶ schedule auto Ǔ ὑǜȓǦǯǔƲchunk_size ǶƲ ὑǞǭ

ǶǋǘȅǢȚƳ 

 ordered ǶƲɩɶɕ ǮǦǧ ǫǧǘ ὑǓǮǔȅǠƳ 

 ȉǞƲordered ɨɶȶɥɱǓƲɩɶɕ ǒȐ ǟǦɩɶɕɨɶȶɥɱǲ ֻǜȓǭǋȒḹֻƲ

ordered ǓƲɩɶɕ ǲ ὑǜȓǭǋǱǘȓǷǱȑȅǢȚƳ 

 ɩɶɕǵ ȑ ǞǵẀ ǶƲthreadprivate ǲ ȓǭǶǋǘȅǢȚƳ 
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 ̂ǘȐȓǦ for - loops ǶƲ ӓɔɫɁȭǮǱǘȓǷǱȑȅǢȚƳ 

 ȉКζǵ ̂ǘȐȓǦɩɶɕǵ ȑ ǞǧǘǶƲcontinue ǲȏǪǭ ǠȒǚǯǓǮǔȅ

ǠƳ 

 ǰȚǱ ȉƲ ̂ǘȐȓǦ for ǲѝΉǞǭǶǋǘȅǢȚƳ 

 nowait ǶƲfor ǮǦǧʝǫǧǘ ὑǓǮǔȅǠƳ 

 relational - op ǓƲ< ȅǦǶ <= ǵḹֻƲincr - expr ǶƲɩɶɕǵǤȓǥȓǵ   Ǯ var șṔ

қǜǜǢǱǘȓǷǱȑȅǢȚƳȅǦƲrelational - op ǓƲ> ȅǦǶ >= ǵḹֻƲincr - expr ǶƲɩ

ɶɕǵǤȓǥȓǵ ȑ ǞǮ var ș ᾜǜǢǱǘȓǷǱȑȅǢȚƳ 

 ɩɶɕɨɶȶɥɱǵКζǮὕ ǜȓǦ throw ǶƲɩɶɕɨɶȶɥɱǵֿǟ   ǵʴǮὕ ș

П ǞǱǘȓǷǱȑȅǢȚƳǤǞǭƲ͈Ẇș ǙǦȷɪɁɇǯֿǟȷɪɁɇǓǤȓș ǞǱǘ

ȓǷǱȑȅǢȚƳ 

 

 

 

 

 ̂ǘȐȓǦ do - loops ǶƲ ӓɔɫɁȭǮǱǘȓǷǱȑȅǢȚƳ 

 ȉКζǵ ̂ǘȐȓǦɩɶɕǵ ȑ ǞǧǘǓƲCYCLE ǲȏǪǭ ǠȒǚǯǓǮǔȅ

ǠƳ 

 DO ̊Ẇǵ ̂ǘȐȓǦɩɶɕʴǵ ǶƲɩɶɕǵẆǿѝΉǠȒǚǯǓǮǔȅǢȚƳ 

 do - loop ǵ ȑ ǞǵẀ ǶƲ ḌǮǱǘȓǷǱȑȅǢȚƳ 

 do - loop ǶƲDO WHILE ȋɩɶɕѰⱣǵ ǋ DO ɩɶɕǮǉǪǭǶǋǘȅǢȚƳ 

 

 

 

˛֓  

 

 private Ʋfirstprivate Ʋlastprivate ƲǑȏǺ reduction ǲǫǋǭǶƲȹȭȵɥɱ 2.9.3 ș

֓ ǞǭǖǧǜǋƳ 

 OMP_SCHEDULE ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.1 ș֓ ǞǭǖǧǜǋƳ 

 ordered ǲǫǋǭǶƲȹȭȵɥɱ 2.8.7 ș֓ ǞǭǖǧǜǋƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ɭɶȭȵȥȠɨɱȮɩɶɕǵȷȯȶɣɶɩǵ ὑ 

 

ὕ ǓƲɩɶɕ ǲ ǞǦǯǔƲ ǵ schedule ȉǞ ὑǓǉȓǷ ǑȏǺ

run - sched - var ǯ def - sched - var К ѰⱣẀ ǶƲǰǵȏǍǲɩɶɕǵ ȑ ǞșȷɪɁɇǲҊȑ

►ǭȒǒș ὑǠȒǦȈǲ̓ ǜȓȅǠƳǰǵȏǍǲК ѰⱣẀ ǵΙǓ ὑǜȓȒǒǶƲȹȭȵɥ

ɱ 2.3 ș֓ ǞǭǖǧǜǋƳȉǞƲɩɶɕ ǲ schedule Ǔ ὑǜȓǱǒǪǦḹֻƲ ᷀

ǵ def - sched - var К ѰⱣẀ ǵΙǓƲȷȯȶɣɶɩș ὑǞȅǠƳȉǞƲɩɶɕ ǲ schedule

Ǔ ὑǜȓƲschedule ǵ kind ǲ runtime Ǔ ὑǜȓǦḹֻƲ ᷀ǵ run - sched - var

К ѰⱣẀ ǵΙǓƲȷȯȶɣɶɩș ὑǞȅǠƳ̀ǶƲschedul e ǵΙǓƲȷȯȶɣɶɩș

ὑǞȅǠƳᶫ ǶƲɭɶȭȵȥȠɨɱȮɩɶɕǵȷȯȶɣɶɩǓƲǰǵȏǍǲ ὑǜȓȒǒș

ǞǭǋȅǠƳ 

 

˛֓  

 

 К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 

     START  

 

 

 

 

                   No     def - sched - var  ǵ schedule kind  

                         ș̓  

  

 

           Yes  

 

 

                                    No        schedule Ǯ ὑǞǦ 

                         schedule kind ș̓  

 

                      Yes  

                                                run - sched - var  ǵ 

                         schedule  kind ș̓  

 

  ᶫ  ɭɶȭȵȥȠɨɱȮɩɶɕǵǦȈǵȷȯȶɣɶɩǵ ὑ 

schedule 

ὑ

ǉȑ  

schedule 

kindǵΙ

runtime  

runtine 
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sections  

 

 

 

sections ǶƲȿɶɞКǵȷɪɁɇǲѝ ǜȓƲȷɪɁɇǲȏǪǭὕ ǜȓȒ ӓɔɫɁȭǵȹ

ɁɆșדȇ ȑ ǞǵǱǋɭɶȭȵȥȠɨɱȮ ǮǠƳǤȓǥȓǵ ӓɔɫɁȭǶƲ ǵȽȷ

ȭǵȱɱɄȫȷɆǮƲȿɶɞКǵȷɪɁɇǵʝǫǲȏǪǭ ᶥǧǘὕ ǜȓȅǠƳ 

 

 

 

 

sections ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  #pragma omp sections   [clause[[, ] clause] .. .]  new - line  

      {  

      [ #pragma omp section   new- line]  

            structured - block  

      [ #pragma omp section   new- line  

            structured - block ]  

       ɵɵɵ 

    }  

 

clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 private list  

 firstprivate list  

 lastprivate list  

 reduction operator  list  

 nowait  

 

 

C/C++ 

C/C++ 
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sections ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  !$omp sections   [clause[[, ] clause] .. .]  

     [  !$omp section ]  

        structured - block  

     [  !$omp section  

        structured - block ]  

     ɵɵɵ 

  !$omp end section s   [ nowait ]  

 

clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 private list  

 firstprivate list  

 lastprivate list  

 reduction { operator  | intrinsic_procedure_name }  list  

 

 

ֻ 

 

sections ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳsections ɨɶȶɥɱǶƲ

ȉКζșᶪȚǮǋȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȅǠƳ ֻǞǭǋȒ parallel ɨɶȶɥɱșὕ

ǞǭǋȒȿɶɞǵȷɪɁɇǧǘǓƲ ӓɔɫɁȭǵὕ ǯ Ȩɕȵɥɱ sections ɨɶȶɥɱǵ

ǵɎɨȠǲ֓қǮǔȅǠƳ 

 

 

 

sections Кǵ ӓɔɫɁȭǶƲǤȓǥȓ section ǮỒȅȑȅǠƳǦǧǞƲ ѧǵɔɫɁ

ȭǵ section Ƕ ֯ ǮǠƳ 

ȿɶɞКǵȷɪɁɇ ǿǵ ӓɔɫɁȭǵȷȯȶɣɶɨɱȮǵ ǶƲὕ ͒ἭǮǠƳ 

nowait Ǔ ὑǜȓǱǋ ȑƲsections ǵ ȖȑǲƲ ǵɎɨȠǓǉȑȅǠƳ 

 

Ѱ ˗  

 

sections ǵѰ ǲǫǋǭƲ̊ʤǲ ǞȅǠƳ 

 ǱǞ section ǶƲ ǜȓǭǋȅǠƳǠǱȖǨƲsection ǶƲsections Кǲ

ǱǘȓǷǱȐǡƲsections ɨɶȶɥɱ̊ẆǮ ǞǭǶǋǘȅǢȚƳ 

Fortran 

Fortran 
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 sections КǮᶪȅȓǦȱɶɇǶƲ ӓɔɫɁȭǮǱǘȓǷǱȑȅǢȚƳ 

 nowait ǶƲsections ǮǦǧʝǫǧǘ ὑǮǔȅǠƳ 

 

 

 sections ɨɶȶɥɱǵʴǮὕ ǜȓȒ throw ǶƲsections ɨɶȶɥɱǵֿǟȹȭȵɥɱКǮὕ

șП ǞǱǘȓǷǱȑȅǢȚƳǤǞǭƲ͈ Ẇș ǙǦȷɪɁɇǯֿǟȷɪɁɇǮ ǞǱǘȓǷ

ǱȑȅǢȚƳ 

 

 

˛֓  

 

 private Ʋfirstprivate Ʋlastprivate ƲǑȏǺ reduction ǲǫǋǭǶƲȹȭȵɥɱ 2.9.3 ș

֓ ǞǭǖǧǜǋƳ 

 

C/C++ 

C/C++ 
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single  

 

 

 

single ǶƲȿɶɞКǵʝǫǵȷɪɁɇǧǘ ɜȷȽɶȷɪɁɇǮǉȒⱳ ǶǉȑȅǢȚ ǲȏǪ

ǭƲ ̂ǘȐȓǦ ӓɔɫɁȭǓ ǵȽȷȭǵȱɱɄȫȷɆǵʴǮὕ ǜȓȒǚǯș ὑǞȅ

ǠƳǤǵɔɫɁȭșὕ ǞǱǋȿɶɞКǵ̀ǵȷɪɁɇǶƲnowait Ǔ ὑǜȓǱǋ ȑƲsingle

ǵ ȖȑǲǉȒ ǵɎɨȠǮȤȥȢɆǞȅǠƳ 

 

 

 

 

single ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   #pragma omp single   [clause[[, ] clause] . ..]  new - line  

          structured - block  

 

clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 private list  

 fir stprivate list  

 copyprivate list  

 nowait  

 

 

 

single ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   !$omp single  [clause[[, ] clause] . ..]  

       structured - block  

   !$omp end single  [end_clause[[, ] end_clause] ... ]  

 

clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 private list  

 firstprivate list  

 

 

C/C++ 

C/C++ 

Fortran 
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˓ end_clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 copyprivate list  

 nowait  

 

 

ֻ 

 

single ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳsingle ɨɶȶɥɱǶƲ ȉК

ζșᶪȚǮǋȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȅǠƳ ֻǞǭǋȒ parallel ɨɶȶɥɱșὕ Ǟǭ

ǋȒȿɶɞǵȷɪɁɇǧǘǓƲ ӓɔɫɁȭǵὕ ǯ Ȩɕȵɥɱ single ɨɶȶɥɱǵ ǵɎ

ɨȠǲ֓қǞȅǠƳ 

 

 

 

ӓɔɫɁȭșὕ ǠȒȷɪɁɇǵ ǶƲὕ ͒ἭǮǠƳnowait Ǔ ὑǜȓǱǋ ȑƲ

single ǵ Ȗȑǲ ǵɎɨȠǓǉȑȅǠƳ 

single ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.12 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

single ǵѰ ǲǫǋǭƲ̊ʤǲ ǞȅǠƳ 

 copyprivate ǶƲnowait ǯʝ ǲ̓ ǠȒǚǯǶǮǔȅǢȚƳ 

 nowait ǶƲ ǫǧǘ single ǲ ὑǠȒǚǯǓǮǔȅǠƳ 

 

 

 single ɨɶȶɥɱǵʴǮὕ ǜȓȒ th row ǶƲֿ ǟ single ɨɶȶɥɱКǮὕ șП ǞǱǘȓǷ

ǱȑȅǢȚƳǤǞǭƲ͈Ẇș ǙǦȷɪɁɇǯֿǟȷɪɁɇǮ ǞǱǘȓǷǱȑȅǢȚƳ 

 

 

 

˛֓  

 

 private ǑȏǺ firstprivate ǲǫǋǭǶƲȹȭȵɥɱ 2.9.3 ș֓ ǞǭǖǧǜǋƳ 

 copyprivate ǲǫǋǭǶƲȹȭȵɥɱ 2.9.4.2 ș֓ ǞǭǖǧǜǋƳ 

 

 

 

 

Fortran 

C/C++ 

C/C++ 
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workshare  

 

 

 

wo rkshare ǶƲᶪȅȓǭǋȒ ӓɔɫɁȭǵὕ șы ɤɉɁɆǲѝҊǞȅǠƳǤǞǭƲǤȓ

ǥȓǵɤɉɁɆǓ ǵȽȷȭǵȱɱɄȫȷɆǵʴǮƲ ǫǵȷɪɁɇǲȏǪǭʝ↓ǧǘὕ ǜȓȒ

ȏǍǲƲȿɶɞǵȷɪɁɇǓы ǵѝ ș ǋȅǠƳ 

 

 

 

workshare ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

!$omp workshare  

        structured - block  

   !$omp end workshar e [ nowait ]  

 

ӓɔɫɁȭǶƲ̊ʤǧǘǒȐ ȑȅǠƳ 

 Ѧǵ̈Њ 

 ȷȩɧǵ̈Њ 

 FORALL  

 FORALL  

 WHERE  

 WHERE  

 at omic  

 critical  

 parallel  

critical Кǵ ǶƲcritical ǵѰ ǵѰ ș֞ǘȅǠƳparallel Кǵ ǲǶƲѰ Ƕǉȑȅ

ǢȚƳ 

 

ֻ 

 

workshare ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳworkshare ɨɶȶɥɱ

ǶƲ ȉКζșᶪȚǮǋȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȅǠƳ ֻǞǭǋȒ parallel ɨɶȶɥɱ

Fortran 
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șὕ ǞǭǋȒȿɶɞǵȷɪɁɇǧǘǓƲы ǵɤɉɁɆǵὕ ǯ Ȩɕȵɥɱ workshare ɨɶȶ

ɥɱǵ ǵɎɨȠǲ֓қǞǭǋȅǠƳ 

 

 

 

nowait ǵ ὑǓǱǋ ȑƲworkshare ǵ ȖȑǲǶ ǵɎɨȠǓǉȑȅǠƳ 

workshare ǵὕ ǶƲ ǵ Fortran ǵ ș ǠȒǦȈǲֿ ș ЊǞǱǘȓǷǱȑȅǢ

ȚƳ͈ǏǷƲ ӓɔɫɁȭКǵʝǫǵ ǵҧ ǶƲ♥ ǠȒ ǵὕ Ѽǲ ȓǱǘȓǷǱȑȅǢȚƳ

ȅǦƲ̈Њǵֳ ǵ ͔ǶƲ‼ ǿǵ̈ЊǓ ȖȓȒȏȑȉѼǲὈ˓ǞǭǋǱǘȓǷǱȑȅǢȚƳ 

 

workshare Кǵ ǶƲ̊ʤǵȏǍǲƲы ǵɤɉɁɆǲѝҊǜȓȅǠƳ 

 Ǥȓǥȓǵ ʴǵ Ѧ╛ ѦǒȐȷȩɧΙș ǠȒẀ◐ Ѧ Ȇ șדȆȅǠƳ  

 Ѧ╛ǵǤȓǥȓǵ ǵ ͔ ELEMENTAL ǿǵ֓ șדȆȅǠ ǓƲ ǫǵы ǵ

ɤɉɁɆǯǱȑȅǠƳ 

 Ẁ◐ Ѧ Ȇ ǵ ͔ǶƲǜȐǲƲΩǫǒǵы ǵɤɉɁɆǲѝҊǜȓǭȉǒȅǋȅǢȚƳ 

 Ѧ̈Њ ǲǫǋǭǶƲǤȓǥȓǵ ǵ̈ЊǓƲ ǫǵы ǵɤɉɁɆǲǱȑȅǠƳ 

 ȷȩɧ̈Њ ǲǫǋǭǶƲǤǵ̈Њ ̸ǓƲ ǫы ǵɤɉɁɆǲǱȑȅǠƳ 

 WHERE ȅǦǶ ǲǫǋǭǶƲɜȷȭ╛ǵ ͔ǯɜȷȭǜȓǦ̈ЊǓƲǤȓǥȓ ǫǵы

ǵɤɉɁɆǲǱȑȅǠƳ 

 FORALL ȅǦǶ ǲǫǋǭǶƲɜȷȭ╛ǵ ͔Ʋ ȑ Ǟ ǵ˿ Ǯ ǚȒ╛ǵ ͔ƲǑ

ȏǺƲɜȷȭǜȓǦ̈ЊǓƲǤȓǥȓ ǫǵы ǵɤɉɁɆǲǱȑȅǠƳ 

 atomic ǲǫǋǭǶƲȷȩɧẀ ǵ ǓƲ ǫǵы ǵɤɉɁɆǲǱȑȅǠƳ 

 critical ǲǫǋǭǶƲ ǓƲӴʝǵы ǵɤɉɁɆǲǱȑȅǠƳ 

 paral lel ǲǫǋǭǶƲworkshare ǲ Ǟǭ ǫǵы ǵɤɉɁɆǲǱȑȅǠƳparallel

ʴǵ ǶƲ ǞǋȷɪɁɇȿɶɞǲȏǪǭὕ ǜȓȅǠƳ 

 ӓɔɫɁȭКǵ ǵʝ Ǔʣ ǵɩɶɩǓ ǜȓǱǋḹֻƲǤǵ ǵʝ ǶƲ ǫǵы

ǵɤɉɁɆǲǱȑȅǠƳ 

 

Ẁ◐ Ѧ Ȇ ǶƲMATMUL ƲDOT_PRODUCT ƲSUMƲPRODUCT ƲMAXVAL ƲMINVAL Ʋ

COUNT ƲANY ƲSPREAD ƲPACK ƲUNPACK ƲRESHAPE ƲTRANSPOSE ƲEOSHIFT ƲCSHIFT Ʋ

MINLOCƲǑȏǺ MAXLOC ǮǠƳ 

 

ы ǵɤɉɁɆǓǰǵȏǍǲ workshare ɨɶȶɥɱșὕ ǠȒȷɪɁɇǿҊȑ►ǭȐȓȒǒǶƲʥ

ὑǯǱȑȅǠƳ 

ȉǞƲɔɫɁȭКǵ Ѧ╛ǓƲɕɧȢɗɶɆẀ ǵΙƲ ֻ ȅǦǶҊ̂ǘ ș֓ ǠȒḹֻƲ

ǠȀǭǵȷɪɁɇǲȏǪǭֿǟΙǓ ǜȓǱǋ ȑƲǤǵ Ѧ╛ǵΙǶƲ ὑ ǯǱȑȅǠƳ 
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ȉǞƲ Ѧ̈ЊƲȷȩɧ̈ЊƲɜȷȭǜȓǦ Ѧ̈ЊƲȅǦǶ FORALL ̈ЊǲȏǪǭƲɔɫɁȭК

ǵɕɧȢɗɶɆẀ ǿ̈ЊșǞǦḹֻƲ ǶʥὑǯǱȑȅǠƳ 

 

workshare ǶƲw orkshare Кǧǘǵы șѝҊǞȅǠǓƲǤȓ̊Ẇǵ workshare ɨɶ

ȶɥɱКǵы șѝҊǞȅǢȚƳ 

 

workshare ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.14 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

̊ʤǵѰ ǓƲworkshare ǲǉȑȅǠƳ 

 ǶƲ Ǔ ELEM ENTAL ǮǱǋ ȑƲɤɶȴὑ ǵ ᴀїǞșדȚǮǶǋǘȅǢȚƳ 

 

 

 

ֻɏɧɪɩɵɭɶȭȵȥȠɨɱȮ  

 

ֻɏɧɪɩɵɭɶȭȵȥȠɨɱȮ ǶƲparallel ǵǠǗКζǲɋȷɆǜȓǦɭɶȭȵȥȠɨɱ

Ȯ ș ὑǠȒǦȈǵȵɥɶɆȩɁɆǮǠƳǚȓȐǵ ǵ ǶƲ ǫǵɭɶȭȵȥȠɨɱȮ

ǧǘǒȐ Ȓ parallel ș ǲ ὑǠȒǵǯֿǟǮǠƳ 

 

ֻɏɧɪɩɵɭɶȭȵȥȠɨɱȮ ǶƲparallel ǯɭɶȭȵȥȠɨɱȮ ǵʰ Ǯ ǜȓǭ

ǋȒ ș ǞǭǋȅǠƳȉǞƲ Ǔ parallel ǯɭɶȭȵȥȠɨɱȮ ǵǰǨȐǲѫ

ǜȓȒǒǲȏǪǭ ǱǪǦ ǋǓǉȓǷƲɕɫȮɧɞǵ ǋǶʥὑǯǱȑȅǠƳ 

 

̊ʤǵȹȭȵɥɱǮƲ ֻɏɧɪɩɵɭɶȭȵȥȠɨɱȮ ǲǫǋǭ ǞȅǠƳ 

 ɏɧɪɩɩɶɕ  

 parallel sections  

 parallel workshare  

 

Fortran 
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ɏɧɪɩɩɶɕ  

 

 

 

ɏɧɪɩɩɶɕ ǶƲ ǫǵɩɶɕ ǧǘǒȐ Ȓ parallel ș ὑǠȒǦȈǵȵɥɶɆȩɁ

ɆǮǠƳ 

 

 

 

 

ɏɧɪɩɩɶɕ ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  #pragma omp parallel for   [clause[[, ] clause] . ..]  ne w- line  

         for - loop  

 

clause ǲǶƲnowait ̊Ẇǵ parallel ȅǦǶ for Ǯ ǜȓǭǋȒǰȚǱ

ȉ ὑǠȒǚǯǓǮǔȅǠƳ ǤȓȐǵ ǯѰװ ǶֿǟǮǠƳ  

 

 

 

 

ɏɧɪɩɩɶɕ ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

!$omp parallel do   [clause[[, ] clause] . ..]  

         do- loop  

  [ !$omp end parallel do ]  

 

clause ǲǶƲparallel ȅǦǶ do Ǯ ǜȓǭǋȒǰȚǱ ȉ ὑǠȒǚǯǓǮ

ǔȅǠƳ ǤȓȐǵ ǯѰװ ǶֿǟǮǠƳ  

 

ȉǞƲend parallel do Ǔ ὑǜȓǱǋḹֻƲend parallel do ǶƲdo - loop ǵ Ȗȑǲ

ǉȒǯ ǱǜȓȅǠƳend parallel do ǲƲnowait ș ὑǠȒǚǯǶǮǔȅǢȚƳ 

 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ǶƲװ ǲ parallel ǵ ♥ǲ for ș ὑǠȒǚǯǯֿǟǮǠƳ 

 

 

 

 

ǶƲװ ǲ parallel ǵ ♥ǲ do ș ὑǞƲǒǫƲend do ǵ ♥ǲ end 

parallel ș ὑǠȒǚǯǯֿǟǮǠƳ 

 

 

Ѱ ˗  

 

parallel ǯɩɶɕ ǲᾍǠȒѰ Ǔ ǜȓȅǠƳ 

 

˛֓  

 

 parallel ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 ɩɶɕ ǲǫǋǭǶƲȹȭȵɥɱ 2.5.1 ș֓ ǞǭǖǧǜǋƳ 

 ɅɶȽιרǵ ǲǫǋǭǶƲȹȭȵɥɱ 2.9.3 ș֓ ǞǭǖǧǜǋƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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parallel sections  

 

 

 

parallel sections ǶƲ ǫǵ sections ǧǘǒȐ Ȓ parallel ș ὑǠȒǦȈǵȵɥɶ

ɆȩɁɆǮǠƳ 

 

 

 

parallel sections ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    #pragma omp parallel sections    [clause[[, ] c lause] .. .]  new - line  

       {  

       [ #pragma omp section   new- line]  

            structured - block  

[ #pragma omp section   new- line  

     structured - block  ]  

      ɵɵɵ 

       }  

 

clause ǲǶƲnowait ̊Ẇǵ parallel ȅǦǶ sections Ǯ ǜȓǭǋȒǰȚǱ

ȉ ὑǠȒǚǯǓǮǔȅǠƳ ǤȓȐǵ ǯѰװ ǶֿǟǮǠƳ  

 

 

 

 

parallel sections ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

     !$omp parallel sections   [clause[[, ] clause] ...]  

        [ !$omp section ]  

             structured - block  

        [ !$omp section  

             structured - block  ]  

      ɵɵɵ 

    !$omp end parallel secti ons  

 

C/C++ 

C/C++ 

Fortran 
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clause ǲǶƲparallel ȅǦǶ sections Ǯ ǜȓǭǋȒǰȚǱ ȉ ὑǠȒǚǯ

ǓǮǔȅǠƳ ǤȓȐǵ ǯѰװ ǶֿǟǮǠƳ  

 

♥ǵ section ǶƲend parallel sections Ǯ ȖȑǲǱȑȅǠƳend parallel sections

ǮǶƲnowait ș ὑǠȒǚǯǶǮǔȅǢȚƳ 

 

 

 

 

 

 

ǶƲװ ǲ parallel ǵ ♥ǲ sections ș ὑǠȒǚǯǯֿǟǮǠƳ 

 

 

 

 

ǶƲװ ǲ parallel ǵ ♥ǲ sections ș ὑǞƲǒǫƲend sections ǵ

♥ǲ end parallel șǠȒǚǯǯֿǟǮǠƳ 

 

 

Ѱ ˗  

 

parallel ǯ sections ǲᾍǠȒѰ Ǔ ǜȓȅǠƳ 

 

˛֓  

 

 parallel ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 sections ǲǫǋǭǶƲȹȭȵɥɱ 2.5.2 ș֓ ǞǭǖǧǜǋƳ 

 ɅɶȽιרǵ ǲǫǋǭǶƲȹȭȵɥɱ 2.9.3 ș֓ ǞǭǖǧǜǋƳ 

 

Fortran 

C/C++ 

C/C++ 

Fortran 

Fortran 
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parallel workshare  

 

 

 

parallel workshare ǶƲ ǫǵ workshare ǧǘǒȐ Ȓ parallel ș ὑǠȒǦȈǵȵ

ɥɶɆȩɁɆǮǠƳ 

 

 

 

parallel workshare ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    !$omp parallel workshare    [clause[[, ] clause] .. .]  

          structured - block  

    !$omp end parallel workshare  

 

clause ǲǶƲnowait ̊Ẇǵ parallel Ǯ ǜȓǭǋȒǰȚǱ ȉ ὑǠȒǚǯ

ǓǮǔȅǠƳ ǚȓȐǵ ǯѰװ ǶֿǟǮǠƳ  

 

end parallel workshare ǮǶƲnowait ș ὑǠȒǚǯǶǮǔȅǢȚƳ 

 

 

 

ǶƲװ ǲ parallel ǵ ♥ǲ workshare ș ὑǞƲǒǫƲend workshare

ǵ ♥ǲ end parallel ș ὑǠȒǚǯǯֿǟǮǠƳ 

 

Ѱ ˗  

 

parallel ǯ workshare ǲᾍǠȒѰ Ǔ ǜȓȅǠƳ 

 

˛֓  

 

 parallel ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 workshare ǲǫǋǭǶƲȹȭȵɥɱ 2.5.4 ș֓ ǞǭǖǧǜǋƳ 

 ɅɶȽιרǵ ǲǫǋǭǶƲȹȭȵɥɱ 2.9.3 ș֓ ǞǭǖǧǜǋƳ 

 

Fortran 

Fortran 
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task  

 

 

 

task ǶƲ ǱȽȷȭșὑ ǞȅǠƳ 

 

 

 

task ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    #pragma omp task   [clause[[, ] clause] .. .]  new - line  

         structur ed- block  

 

clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 if scalar - expression  

 untied  

 default shared | none  

private list  

 firstprivate list  

 shared list  

 

 

 

task ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    !$omp task  [clause[[, ] clause] .. .]  

        structured - block  

    !$omp end task  

 

clause ǶƲ̊ʤǵǋǡȓǒǮǠƳ 

 if scalar - logical - expression  

 untied  

 default private  | firstprivate | shared | none  

private list  

 firstprivate list  

 shared list  

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ֻ 

 

task ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵ parallel ɨɶȶɥɱǮǠƳtask ɨɶȶɥɱ

ǶƲ ȉКζșᶪȚǮǋȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȅǠƳ 

 

 

 

ȷɪɁɇǓƲtask ǲ ǞǦǯǔƲ ̂ǘȐȓǦ ӓɔɫɁȭǵȱɶɇǒȐƲȽȷȭǓ

ǜȓȅǠƳȽȷȭǵɅɶȽ ṑǶƲtask Ǯ ὑǞǦɅɶȽВ ιרǵ ǯ ǜȓȒɅɓȧ

ɩɆǲ♫Ǫǭ̸ ǜȓȅǠƳ 

 

ǞǦȷɪɁɇǶƲǤǵȽȷȭșǠǗǲὕ ǠȒǒƲȅǦǶƲὕ ș├ ǜǢȒǚǯǓǮǔȅǠƳ

♥ ǵḹֻƲȿɶɞКǵǰȚǱȷɪɁɇǲǮȉƲȽȷȭșҊȑ►ǭȐȓȒ֯ ǓǉȑȅǠƳȽȷȭר

ǵὈ˓ǶƲȽȷȭֿ ș̓Ǫǭͪ ǠȒǚǯǓǮǔȅǠƳȅǦƲtask ǶƲẆζǵȽȷȭǵК

ζǲɋȷɆǞǭȉǒȅǋȅǢȚƳǞǒǞƲКζǵȽȷȭǵ task ɨɶȶɥɱǶƲẆζǵȽȷȭǵ task

ɨɶȶɥɱǵʝ ѝǮǶǉȑȅǢȚƳ 

 

if Ǔ task Ǯ ὑǜȓƲif ǵ╛Ǔ false ǯ ͔ǜȓȒḹֻƲ ǞǦȷɪɁɇǶƲ

᷀ǵ task ɨɶȶɥɱșȳȷɘɱɇǞƲǠǗǲ ǜȓǦȽȷȭǵὕ ș ỒǞǱǘȓǷǱȑȅǢȚƳ

ǤǞǭƲȳȷɘɱɇǜȓǦ task ɨɶȶɥɱǶƲ ǜȓǦȽȷȭǓὈ˓ǠȒȅǮП ǜȓȅǢȚƳǤ

ǵȽȷȭǶƲɅɶȽ ṑƲɫɁȭ ƲǑȏǺֿ ǲǫǋǭƲЋǖѩǵ task ɨɶȶɥɱǯǞǭ

ǋȅǠƳtask ǵ if ǵ╛ʴǵẀ ǵ̓ ǶƲᶪȚǮǋȒǠȀǭǵ ǵКǵǤǵẀ ǲ

ᾍǞǭ ǵ֓ Ǔ ǠȒǚǯǲ ǞǭǖǧǜǋƳ 

 

task ɨɶȶɥɱǵʴǮȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǲ ǞǦȷɪɁɇǶƲʝ ǲǤǵ task

ɨɶȶɥɱșȳȷɘɱɇǠȒǒȉǞȓȅǢȚƳɅɓȧɩɆǮǶƲȽȷȭǶȽȢɇǮǉȑƲὕ ș Ồ

ǞǦȷɪɁɇǧǘǓƲǤǵȳȷɘɱɇǜȓǦ task ɨɶȶɥɱșП ǠȒǚǯǓǮǔȅǠƳȉǞƲtask

ǲ untied Ǔ ὑǜȓǦḹֻƲȿɶɞКǵǰȚǱȷɪɁɇǮȉƲȳȷɘɱɇ♥ǲǤǵ task

ɨɶȶɥɱșП ǠȒǚǯǓǮǔȅǠƳ 

 

task ǶƲǤǵ ǞǭǋȒȽȷȭǵ task ɨɶȶɥɱǵʴ ǱȽȷȭǵ ♥ ǲƲȽ

ȷȭȷȯȶɣɶɨɱȮɛȢɱɆșדȚǮǋȅǠƳǤȓǥȓǵ Ǳ task ɨɶȶɥɱǶƲǤǵὈ˓ɛ

ȢɱɆǲȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆșדȚǮǋȅǠƳὕ ǶƲȠɱȽȢɇǱ task ɨɶȶɥɱǵ

ʴǵǰǚǲǮȉƲȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆș қǞǭȉǒȅǋȅǢȚƳ 
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ḢǓƲ Ǳ task ɨɶȶɥɱǲȏǪǭВ ǜȓǭǋȒǯǔƲǤǵ Ǳ task ɨɶȶɥ

ɱǵὕ ǓὈ˓ǠȒѼǲƲ Ḣǵᾎᴁǵ ȖȑǲѮ ǞǱǋǚǯșƲ ўǱֿ ы șқǏȒ

ǚǯǲȏǪǭͪ ǠȒǚǯǶƲɕɫȮɧɜǵ ̑ǮǠƳ 

 

 

Ѱ ˗  

 

task ǵѰ șƲ̊ʤǲ ǞȅǠƳ 

 task ɨɶȶɥɱǵʴǿȅǦǶẆǿѝΉǠȒɕɫȮɧɞǶƲ ǲ ǞǭǋȅǢȚƳ 

 ɕɫȮɧɞǶƲtask ǵ ǵ ͔ǵ ⅜ƲȅǦǶƲ ǵ ͔ǲȏȒ̸҇ ǲ͒ἭǞ

ǭǶǋǘȅǢȚƳ 

 if ǶƲ ǲ ǫǧǘ ὑǮǔȅǠƳ 

 

 

 task ɨɶȶɥɱǵКζǮὕ ǜȓǦ throw ǶƲֿ ǟ task ɨɶȶɥɱКǮὕ șП ǞǱǘȓǷ

ǱȑȅǢȚƳǤǞǭƲ͈Ẇș ǙǦȷɪɁɇǯֿǟȷɪɁɇǮ ǞǱǘȓǷǱȑȅǢȚƳ 

 

 

 

 ǵȽȷȭǲȏȒֿǟ ǲ ǠȒ Fortran ЊїҘ ǵ ֿ ǵ̓ ǶƲʥὑǵ ǋǯǱȑ

ȅǠƳ 

 

 

 

ȽȷȭȷȯȶɣɶɨɱȮ 

 

ȷɪɁɇǓȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǲѮ ǞǦǯǔǶǋǫȉƲὕ ǶƲǤǵȷɪɁɇǵȽȷ

ȭșўȑ ǏƲ ᷀ǵȿɶɞǲ ֻǞǭǋȒ ǱǪǦȽȷȭǵὕ ș ỒȅǦǶП Ǟǭȉǒȅǋȅ

ǢȚƳȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǶƲ̊ʤǵḹ ǲǉȑȅǠƳ 

 ǱȽȷȭǵ ♥ǵɛȢɱɆ 

 task ɨɶȶɥɱǵ ♥ǵᴁ̉ǵ♥ 

 taskwait ɨɶȶɥɱ 

 ȅǦǶ Ǳ barrier ɨɶȶɥɱ 

қǏǭƲὕ ǶƲȠɱȽȢɇȽȷȭКǲǑǋǭǶƲǚǵ˿ Ǯ ǲ ǜȓǭǋǱǋǰȚǱḹ ǲǮ

ȉȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆș ЊǞǭǒȅǋȅǢȚƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ȷɪɁɇǓȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǲ ǞǦǯǔƲȷɪɁɇǶƲƼȽȷȭȷȯȶɣɶɨɱȮ

ǵѰ ʤǲ ƽș ̏ǯǞǭƲ̊ʤǵʝǫș ǪǭǒȅǋȅǢȚƳ 

 ᷀ǵȿɶɞǲ ֻǞǭǋȒȽȢɇȽȷȭǵὕ ǵ Ồ 

 ᷀ǵȿɶɞǲ ֻǞǭǋȒȳȷɘɱɇǞǭǋȒȽȢɇ task ɨɶȶɥɱǵП  

 ᷀ǵȿɶɞǲ ֻǞǭǋȒȠɱȽȢɇȽȷȭǵὕ ǵ Ồ 

 ᷀ǵȿɶɞǲ ֻǞǭǋȒȳȷɘɱɇǞǭǋȒȠɱȽȢɇ task ɨɶȶɥɱǵП  

ȉǞƲʣǵ ǫ̊ʣǵ Ǔ֯ ǱḹֻǶƲǰȓǓ ǜȓȒǒǶƲ ὑǜȓǭǋȅǢȚƳ 

 

[ȽȷȭȷȯȶɣɶɨɱȮǵѰ ]  

 scalar - expression Ǔ false ǯ ͔ǜȓǦ if șדȇ ǵ ǱȽȷȭǶƲȽȷȭ

ǵ ♥ƲǠǗǲὕ ǜȓȅǠƳ 

 ǞǋȽȢɇȽȷȭǵѩǵȷȯȶɣɶɩǶƲ ᷀ǵȷɪɁɇǲȽȢɇǜȓƲǒǫƲbarrier

ɨɶȶɥɱКǮȳȷɘɱɇǜǢȐȓǭǋǱǋ task ɨɶȶɥɱǵȹɁɆǲȏǪǭѰ ǜȓȅ

ǠƳȉǞƲǚǵ task ɨɶȶɥɱǵȹɁɆǓ ǱȐǷƲǰȚǱ ǞǋȽȢɇȽȷȭǮȉƲȷȯ

ȶɣɶɩǮǔȅǠƳǜȉǱǘȓǷƲ ǞǋȽȢɇȽȷȭǓƲǚǵȹɁɆКǵǠȀǭǵȽȷȭ

ǵἧἸǮǉȒḹֻǲ ȑƲǤǵȽȷȭǶƲȷȯȶɣɶɩǞǭȉǒȅǋȅǢȚƳ 

 

ȽȷȭȷȯȶɣɶɨɱȮǲ ǞǭƲǚȓ̊Ẇǵ̌ὑș ♅ǠȒɕɫȮɧɞǶƲ ǲ ǞǭǋȅǢ

ȚƳ 

 

 

ȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǶƲҲ ǲ ta sk ɨɶȶɥɱșɏɶɂǲѝҊǞȅǠƳǤȓǥȓǵ

ɏɶɂǶƲ ỒǒȐ ˓ȅǮўȓ Ǳǖὕ ǜȓȅǠƳֿ ǟ task ɨɶȶɥɱǵ ǱǪǦɏɶɂǶƲ

ǞǦ ǲὕ ǜȓȅǠƳȽȷȭǵֿ ǓǱǋḹֻƲȷɪɁɇǓ ǱǪǦȷȯȶɣɶɩ

֯ ǱȽȷȭǵɏɶɂșὕ ǠȒ ǶƲʥὑǯǱȑȅǠƳ 

ǞǋɕɫȮɧɞǶƲʣǵɩɶɩǲֻ ǞǦ ǏȐȓȒǠȀǭǵȷȯȶɣɶɨɱȮǵ ǮƲ

Ǟǖʝ Ǟǭ ȖǱǘȓǷǱȑȅǢȚƳ 

͈ǏǷƲȷɪɁɇɕɧȢɗɶɆǱ ḢǓƲtask ɨɶȶɥɱǵʝǫǵɏɶɂǵʴǮȠȭȹȷǜȓ

Ǧḹֻ ǲȻɶȷȱɶɇǵʴǮƲȅǦǶƲ ǲɧȢɔɧɨɩɶȿɱǵᴀїǞǵʴǮ Ʋ

Ǥǵ ḢǵΙǶƲȉǞƲǤȓșẀ ǠȒѩǵȷȯȶɣɶɩ֯ ǱȽȷȭǓἭ᷀ǠȒǱȐǷƲֿ

ǟ task ɨɶȶɥɱǵ ǵɏɶɂǵʴǲͪἭǜȓǭǋȒǯ̌ὑǠȒǚǯǶǮǔȅǢȚƳ͈ 

A.13.7c Ʋ͈ A.13.7 fƲ͈ A.13.8c ƲǑȏǺ͈ A.13.8f ș֓ ǞǭǖǧǜǋƳ 

ѩǱ͈ǯǞǭƲȉǞƲtask ɨɶȶɥɱǵ ǱǪǦɏɶɂǵʴǮƲɫɁȭǵ ♬Ʋ Ǔ ǚǪǦ

ḹֻƲὕ ǞǭǋȒȷɪɁɇǓȷȯȶɣɶɩǠȒѩǵȽȷȭǵɏɶɂǵʴǮֿǟɫɁȭș ♬Ǡ

Ȓǚǯș ȆǭǶǋǘȅǢȚƳǜȉǱǘȓǷƲɅɁɇɫɁȭǠȒ֯ ǓǉȑȅǠƳcriticalר ɨɶ

ȶɥɱǓƲȽȷȭǵ ǵɏɶɂșȷɒɱǞǭƲѩǵȷȯȶɣɶɩǮǔȒȽȷȭǓƲֿǟ׀Ѽș

ǫ critical ɨɶȶɥɱșדȇǯǔƲ̧ǦȏǍǱ Ǔ ǔȅǠƳ͈ A.13.9f Ʋ͈ A.13.10c Ʋ

ǑȏǺ͈ A.13.10f ș֓ ǞǭǖǧǜǋƳ 
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  if ǓǉȒ ǱȽȷȭǵʴǮȷɪɁɇɕɧȢɗɶɆẀ ǯɫɁȭȅǦǶ critical ȹȭȵɥɱǵ

̓ ǶƲif ǵ ͔Ǔ false ǵǯǔƲȽȷȭǓƲ[ȽȷȭȷȯȶɣɶɨɱȮǵѰ  ]ǲ

ȖȐǡƲǠǗǲὕ ǠȒǚǯș ǲЊȓǱǘȓǷǱȑȅǢȚƳ 
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ɜȷȽɶɵֿ  

 

̊ʤǵȹȭȵɥɱǮƲ ǞȅǠƳ 

 master  

 critical  

 barrier  

 taskwait  

 atomic  

 flush  

 ordered  

 

 

master  

 

 

 

master ǶƲȿɶɞǵɜȷȽɶȷɪɁɇǲȏǪǭὕ ǜȓȒ ӓɔɫɁȭș ὑǞȅǠƳ 

 

 

 

master ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  #pr agma omp master   new- line  

       structured - block  

 

 

 

 

master ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   !$omp master  

        structured - block  

   !$omp end master  

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ֻ 

 

master ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳmaster ɨɶȶɥɱǶƲ ȉ

КζșᶪȚǮǋȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȅǠƳ ֻǞǭǋȒ parallel ɨɶȶɥɱșὕ Ǟ

ǭǋȒȿɶɞǵɜȷȽɶȷɪɁɇǧǘǓƲmaster ɨɶȶɥɱǵ ӓɔɫɁȭǵὕ ǲ֓қǞȅǠƳ 

 

 

 

ȿɶɞКǵ̀ǵȷɪɁɇǶƲ ̂ǘȐȓǦ ӓɔɫɁȭșὕ ǞȅǢȚƳmaster ǿǵЊ֥ȅ

ǦǶ master ǒȐǵї֥ǵǋǡȓǲȉƲɎɨȠșדȆȅǢȚƳ 

master ǵ͈ǯǞǭƲȹȭȵɥɱ A.15 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

 

 master ɨɶȶɥɱǵʴǮὕ ǜȓȒ throw ǶƲֿǟ master ɨɶȶɥɱКǮὕ șП ǞǱǘ

ȓǷǱȑȅǢȚƳǤǞǭƲ͈Ẇș ǙǦȷɪɁɇǯֿǟȷɪɁɇǮ ǞǱǘȓǷǱȑȅǢȚƳ 

 

 

C/C++ 

C/C++ 
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critical  

 

 

 

critical ǶƲʝ↓ǲʝǫǵȷɪɁɇǧǘǓ ǞǦ ӓɔɫɁȭșὕ ǠȒȏǍǲѰ ǞȅǠƳ 

 

 

 

 

critical ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   #pragma omp critical   [ name ]  new - line  

       structured - block  

 

 

 

 

critical ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    !$omp critical   [ name ]  

         structured - block  

    !$omp end critical   [ name ]  

 

 

 

ֻ 

 

critical ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǠȀǭǵȷɪɁɇǮǠƳɨɶȶɥɱǵὕ ǶƲǉ

Ȓ Ǯ 1 ǫǵȷɪɁɇǲѰ ǜȓȅǠƳǤǵȷɪɁɇǶƲιǞǭǋȒȿɶɞǲ ͜ǱǖƲɕɫȮɧ

ɞКǠȀǭǵȷɪɁɇǵʴǵ ǫǮǠƳ 

 

 

 

Ȩɕȵɥɱǵ name Ѽ׀ ǶƲcritical ș ѩǠȒǦȈǲ̓ ǞȅǠƳname ὑǵǱǋǠȀǭ

ǵ critical ǶƲֿǟ ὑǵ׀Ѽ unspecified name ǯǞǭ ǱǜȓȅǠƳȷɪɁɇǶƲֿǟ

Ѽǵ׀ critical ɨɶȶɥɱșὕ ǞǭǋȒȷɪɁɇǓ ǖǱȒȅǮƲcritical ɨɶȶɥɱǵϼ Ǯ♅Ǩ

C/C++ 

C/C++ 

Fortran 

Fortran 
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ȅǠƳcritical ǶƲ ᷀ǵȿɶɞǵȷɪɁɇǧǘǮǶǱǖƲǠȀǭǵȷɪɁɇǵʴǮǠȀǭǵֿǟ

Ѽǵ׀ critical ǲǫǋǭƲ ̀Ƞȭȹȷș▌ѰǞȅǠƳ 

 

 

critical ș ѩǠȒǦȈǲ̓Ǎ ѩἧǶƲẆ ɨɱȭș ǨƲɧɗɩƲȽȮƲɟɱɎɶƲǑȏǺ

₡ǵ ѩἧǲȏǪǭ̓ȖȓȒ׀Ѽ ǯǶѩǵ׀Ѽ ǵʴǲǉȑȅǠƳ 

 

 

 

 

critical ǵ׀ѼǶƲɕɫȮɧɞǵẎḢ ǮǠƳȉǞƲ׀ѼǓƲ̀ǵ ǯ ǞǦḹֻƲɕɫȮ

ɧɞǵ ǋǶƲʥὑǯǱȑȅǠƳ 

 

 

critical ǵ͈ǶƲȹȭȵɥɱ A.16 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

 

 critical ɨɶȶɥɱǵʴǮὕ ǜȓȒ throw ǶƲֿ ǟ critical ɨɶȶɥɱКǮὕ șП ǞǱǘȓ

ǷǱȑȅǢȚƳǤǞǭƲ͈Ẇș ǙǦȷɪɁɇǯֿǟȷɪɁɇǮ ǞǱǘȓǷǱȑȅǢȚƳ 

 

 

 

̊ʤǵѰ ǓƲcritical ǲ ǜȓȅǠƳ 

 ȉǞƲname ǓƲcritical ǲ ὑǜȓǦḹֻƲend critical ǲȉֿǟ name ș ὑǞ

ǱǘȓǷǱȑȅǢȚƳ 

 ȉǞƲcritical ǲ name Ǔ ὑǜȓǱǋḹֻƲend critical ǲ name ș ὑǠȒǚ

ǯǶǮǔȅǢȚƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 

C/C++ 

C/C++ 

Fortran 

Fortran 
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barrier  

 

 

 

barrier ǶƲǚǵ Ǔ ȓǦɛȢɱɆǲ ǱɎɨȠș ὑǞȅǠƳ 

 

 

 

 

barrier ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  #pragma omp barrier   new- line  

 

barrier ǵ Ƕ C ǵ ș ǦǱǋǦȈƲɕɫȮɧɞǵʴǮǵ ȓȒḹ ǲΩǫǒǵѰ Ǔǉ

ȑȅǠƳbar rier ǶƲɗɶȷ ǵ Ǔ ǜȓǭǋȒḹ ǲǧǘ ὑǠȒǚǯǓǮǔȅǠƳbarrier

ǶƲifƲwhile ƲdoƲswitch ƲȅǦǶɧɗɩ ǵ ǵ ǮǉǪǭǶǋǘȅǢȚƳ ╛Ǳ ǲǫ

ǋǭǶƲ̂ C ș֓ ǞǭǖǧǜǋƳǚȓȐǵѰ ǵ ǶƲȹȭȵɥɱ A.23 ș֓ ǞǭǖǧǜǋƳ 

 

 

 

barrier ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  !$omp barrier  

 

 

 

ֻ 

 

barrier ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳbarrier ɨɶȶɥɱǶƲ ȉ

КζșᶪȚǮǋȒ parallel ɨɶȶɥɱǲ ֻǞǭǋȅǠƳ͈ǯǞǭƲȹȭȵɥɱ A.18 ș֓ Ǟǭǖ

ǧǜǋƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ֻǞǭǋȒ parallel ɨɶȶɥɱșὕ ǞǭǋȒȿɶɞǵǠȀǭǵȷɪɁɇǓƲbarrier ɨɶȶɥɱș

ὕ ǞǱǘȓǷǱȑȅǢȚƳǤǞǭƲЋǭǵȷɪɁɇǶɎɨȠǵ♥Ȕǵ șὕ ǠȒѼǲƲ ֻǞǭ

ǋȒ parallel ɨɶȶɥɱКǮǚǵɛȢɱɆǲ ȒȅǮǲ ǜȓǦǠȀǭǵ ǱȽȷȭǵὕ ș

Ὀ˓ǞǱǘȓǷǱȑȅǢȚƳ 

barrier ɨɶȶɥɱǶƲ ᷀ǵ task ɨɶȶɥɱʴǵ ǵȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆșדȆȅ

ǠƳ 

 

Ѱ ˗  

 

̊ʤǵѰ ǓƲbarrier ǲ ǜȓȅǠƳ 

 Ǥȓǥȓǵ barrier ɨɶȶɥɱǶƲȿɶɞКǵǠȀǭǵȷɪɁɇǮ ǞǱǋǒƲȅǦǶƲЋǖ

ǞǱǋǒǵǋǡȓǒǮǱǘȓǷǱȑȅǢȚƳ 

 ǞǦɭɶȭȵȥȠɨɱȮɨɶȶɥɱǯ barrier ɨɶȶɥɱǵ ⅜ǶȿɶɞКǵǉȐȍȒȷɪ

ɁɇǲᾍǞǭֿǟǮǱǘȓǷǱȑȅǢȚƳ 

 

 

taskwait  

 

 

 

taskwait ǶƲ ᷀ǵȽȷȭș ỒǞǭǒȐ ǞǦἧȽȷȭǵὈ˓ș♅ǫǚǯș ὑǞȅǠƳ 

 

 

 

 

taskwait ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  #pragma omp taskwait   new- line  

 

taskwait ǵ ǶƲC ǵ ș ǦǱǋǦȈƲɕɫȮɧɞǵʴǮǵ ȓȒ̬ ǲǫǋǭǵΩǫ

ǒǵѰ ǓǉȑȅǠƳtaskwait ǶƲɗɶȷ ǵ Ǔ ǜȓǭǋȒḹ ǲǧǘ ὑǮǔȅǠƳ

taskwait ǶƲifƲwhile ƲdoƲswitch ƲȅǦǶɧɗɩ ǵ ǵ ǮǉǪǭǶǋǘȅǢȚƳ ╛

Ǳ ǲǫǋǭǶƲ̂ C ș֓ ǞǭǖǧǜǋƳǚȓȐǵѰ ǵ ǶƲȹȭȵɥɱ A.23 ș֓ Ǟ

ǭǖǧǜǋƳ 

C/C++ 

C/C++ 
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taskwait ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  !$omp taskwait  

 

 

 

ֻ 

 

taskwait ɨɶȶɥɱǶƲ ᷀ǵ task ɨɶȶɥɱǲ ֻǞǭǋȅǠƳtaskwait ɨɶȶɥɱǲᾍǠȒ

ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳ 

 

 

 

taskwait ɨɶȶɥɱǶƲ ᷀ǵ task ɨɶȶɥɱǵʴǵ ǵȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆșד

ȆȅǠƳ ᷀ǵ task ɨɶȶɥɱǶƲtaskw ait ɨɶȶɥɱǵѼǲ ǜȓǦǠȀǭǵἧȽȷȭǵὕ

ǓὈ˓ǠȒȅǮƲǤǵȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǮȳȷɘɱɇǜȓȅǠƳ 

 

 

atomic  

 

 

 

atomic ǶƲ ὑǵ ḢǓƲ ǵȷɪɁɇǲȏǪǭֿ ǲ ǔ ȆǜȓȒ֯ șר ǞƲȠ

ɆɝɁȭǲ ǜȓȒǚǯșͪ ǞȅǠƳ 

 

 

 

 

atomic ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   #pragma omp atomic   new- line  

         expression - stmt  

 

expression - st mt ǶƲ̊ʤǵ◐╛ǵǋǡȓǒǵ╛ ǮǠƳ 

Fortran 

Fortran 

C/C++ 
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 x binop = expr  

        x++ 

 ++x 

 x - -  

        -- x 

 

ʣ ǵ╛ǲǑǋǭƲ 

 x ǶƲȷȩɧḌǵ‼ Ι╛ǮǉȒƳ 

 expr ǶƲȷȩɧḌǵ╛ǮƲx Ǯ ǜȓǦẀ ș֓ ǞȅǢȚƳ 

 binop ǶƲ+Ʋ*Ʋ-Ʋ/Ʋ&Ʋ^Ʋ| Ʋ<<ƲȅǦǶ>>ǵǋǡȓǒǮǠƳ 

 binop Ʋbinop =Ʋ++ƲǑȏǺ-- ǶƲẉ ὑ ἧǮǶǉȑȅǢȚƳ 

 

 

 

atomic ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   !$omp atomic  

        statement  

 

statement ǶƲ̊ʤǵ◐╛ǵ ǫǮǠƳ 

x = x operator expr  

x = expr operator x  

x  = intrinsic_procedure_name ( x, expr_list )  

x = intrinsic_procedure_name ( expr_list Ʋx )  

 

ʣ ǵ ǲǑǋǭƲ 

 x ǶƲ ȆḌǵȷȩɧẀ ǮǠƳ 

 expr ǶƲx ș֓ ǞǱǋȷȩɧ╛ǮǠƳ 

 expr_list ǶƲȱɱɜǮӢўȐȓǦ ǮǱǋȷȩɧ╛ǵɨȷɆǮǠƳǤǵȷȩɧ╛Ƕ x ș֓ Ǟȅ

ǢȚƳintrinsic_procedure_name Ǔ IANDƲIORƲȅǦǶ IEOR ǮǉȒǯǔƲԝὭǲ 1 ǫǵ╛

Ǔ expr_list ǲ ȓǱǘȓǷǱȑȅǢȚƳ 

 intrinsic_procedure_name ǶƲMAX ƲMINƲIANDƲIORƲȅǦǶ IEOR ǵǍǨǵ ǫǮǱǘ

ȓǷǱȑȅǢȚƳ 

 operator ǶƲ+Ʋ*Ʋ-Ʋ/Ʋ.AND.Ʋ.OR.Ʋ.EQV.ƲȅǦǶ.NEQV.ǵǍǨǵ ǫǮǱǘȓǷǱȑ

ȅǢȚƳ 

 expr ǵʴǵ ἧǶƲoperator ǵϮϼ ̬ǯֿǟǒǤȓȏȑϮϼ ̬ș ǖǞǱǘȓǷǱȑȅ

ǢȚƳx operator expr ǶƲx operator expr ǯ ἶ ǲ ͔ǮǱǘȓǷǱȐǡƲȅǦƲexpr 

C/C++ 

Fortran 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 78 - 

operator x ǶƲ(expr)operator x ǲ ἶ ǲ ͔ǮǱǘȓǷǱȑȅǢȚƳ 

 intrinsic_procedure_name ǶƲ Ȇ ǔ׀ș֓ ǞǱǘȓǷǱȐǡƲ̀ǵɕɫȮɧɞ

ǮǉǪǭǶǋǘȅǢȚƳ 

 operator ǶƲ Ȇ ἧǮǱǘȓǷǱȐǡƲɤɶȴὑ ǵ ἧǮǉǪǭǶǋǘȅǢȚƳ 

 ̈ЊǶƲ Ȇǵ̈ЊǮǱǘȓǷǱȑȅǢȚƳ 

  

 

ֻ 

 

atomic ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǠȀǭǵȷɪɁɇǮǠƳatomic ɨɶȶɥɱǶƲ

ֿǟ Ḣ x ș ǠȒ̀ǵ atomic ɨɶȶɥɱǲᾍǞǭƲɕɫȮɧɞʴǵǠȀǭǵȷɪɁɇ ιǠ

Ȓȿɶɞǲ Ȗǡ ǵ ̀ ǱȠȭȹȷș▌ѰǞȅǠƳ 

 

 

 

Ẁ x ǵɫɶɇǯȷɆȠǧǘǓƲȠɆɝɁȭǲǱȑȅǠƳexpr ǵ ͔ǶƲȠɆɝɁȭǮǶǉȑȅǢȚƳ

ȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǶƲẀ x ǵɫɶɇǯȷɆȠǵ ǲǉǪǭǶǋǘȅǢȚƳ ֻ ̏

ș ǘȒǦȈǲƲǤǵ̬ ǲᾍǞǭʱѦǲ ȖȓȒ֯ ǉȒǠȀǭǵר ǶƲatomic Ǯͪ

ǞǱǘȓǷǱȑȅǢȚƳatomic ɨɶȶɥɱǶƲֿǟ Ḣ x ǲȠȭȹȷǠȒ critical ȅǦǶ ordered

ɨɶȶɥɱǲ ǞǭǶ ̀ ǱȠȭȹȷǶὕ ǞȅǢȚƳǞǒǞƲ̀ǵ OpenMP ǵֿ ǮǶƲ

Ȇ ȑǵ ̀ ǱȠȭȹȷșͪ ǠȒǚǯǓǮǔȅǠƳ͈ ǏǷƲx ǿǵ ǵȠɆɝɁȭǵ ǵ♥Ƕ

ɎɨȠǮ♥ǵȠȭȹȷǶȠɆɝɁȭǱȠȭȹȷǯ ˕ǞǱǋȏǍǲͪ ǮǔȅǠƳ 

ǞǦὕ ǶƲ ǱǪǦ Ḣș ǠȒ atomic ɨɶȶɥɱǵ ǵ ̀ ǱȠȭȹȷșὕ Ǟǭ

ȉǒȅǋȅǢȚƳǚȓǓ ǚȒ ǶƲὕ ͒ἭǯǱȑȅǠƳ 

atomic ǵ͈ǯǞǭƲȹȭȵɥɱ A.19 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

 

̊ʤǵѰ ǓƲatomic ǲ ǜȓȅǠƳ 

 ɕɫȮɧɞș ǟǭƲ Ḣ x ǿǵǠȀǭǵȠɆɝɁȭǱ֓ ǶƲ˛ ǵǉȒḌǮǉȒǚǯǓר

ǜȓȅǠƳ͈ǯǞǭƲȹȭȵɥɱ A.20 ș֓ ǞǭǖǧǜǋƳ 

 

 

Fortran 

C/C++ 

C/C++ 
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̊ʤǵѰ ǓƲatomic ǲ ǜȓȅǠƳ 

 ɕɫȮɧɞș ǟǭƲẀ x ǵ ḢǿǵǠȀǭǵȠɆɝɁȭǱ֓ ǶƲֿǟḌǯֿǟḌɏɧɟ

Ƚș ǫǚǯǓ ǜȓȅǠƳ͈ǯǞǭƲȹȭȵɥɱ A.20 ș֓ ǞǭʤǖǧǜǋƳ 

 

 

˛֓  

 

 critical ǲǫǋǭǶƲȹȭȵɥɱ 2.8.2 ș֓ ǞǭǖǧǜǋƳ 

 

 

flush  

 

 

 

flush ǶƲOpe nMP ǵɓɧɁȵɣ ̸șὕ ǞȅǠƳǚǵ ̸ǶƲȷɪɁɇǵɟɠɨǵʝ Ǳ

ɑɣɶșɟɠɨǯʝ ǜǢȅǠƳǤǞǭƲ ȅǦǶ ǲ ὑǜȓǦẀ ǵɟɠɨ ̸ǵ ⅜

ș▌ѰǞȅǠƳ ǶƲȹȭȵɥɱ 1.4 ǵɟɠɨɠɅɩǵ ș֓ ǞǭǖǧǜǋƳ 

 

 

 

 

flush ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   #pragma omp flush   [ ( list ) ]    new- line  

 

flush ǵ Ƕ C ǵ ș ǦǱǋǦȈƲɕɫȮɧɞʴǵ ȓȒḹ ǲǫǋǭΩǫǒǵѰ Ǔ

ǉȑȅǠƳflush ǶƲɗɶȷ ǵ Ǔ ǜȓǭǋȒḹ ǲǧǘ ὑǜȓȅǠƳǤǞǭƲifƲwhile Ʋ

doƲswitch ƲȅǦǶɧɗɩǵ ǵ ǮǉȒḹ Ǯ̓ ǞǭǶǋǘȅǢȚƳ ╛Ǳ ǲǫǋǭǶƲ̂

C ș֓ ǞǭǖǧǜǋƳǚȓȐǵѰ ǵ ǶƲȹȭȵɥɱ A.23 ș֓ ǞǭǖǧǜǋƳ 

 

 

Fortran 

Fortran 

C/C++ 

C/C++ 
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flush ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   ! $omp flush   [ ( list ) ]  

 

 

 

ֻ 

 

flush ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ǞǦȷɪɁɇǮǠƳflush ɨɶȶɥɱǵὕ ǶƲ

Ǥǵɨɶȶɥɱșὕ ǠȒȷɪɁɇǵɟɠɨǯʝ Ǳɑɣɶǧǘǲ̸ ǞȅǠƳ̀ǵȷɪɁɇǵʝ

ǱɑɣɶǲǶ◙ ș֗ȃǞȅǢȚƳ̀ǵȷɪɁɇǶƲ ǞǦȷɪɁɇǵɓɧɁȵɣ ̸ǵҧ

ș ǠȒǚǯșͪ ǠȒǦȈǲƲ ѝ ǮɓɧɁȵɣ ̸șὕ ǞǱǘȓǷǱȑȅǢȚƳ 

 

 

 

ɨȷɆǵ ὑǵǉȒ flush ǶƲɨȷɆʴǵȠȢɄɞǲᾍǞǭɓɧɁȵɣ ̸ș ǋȅǠƳǤǞǭƲ

ὑǜȓǦǠȀǭǵɨȷɆǵȠȢɄɞǲᾍǠȒɓɧɁȵɣ ̸ǓὈ˓ǠȒȅǮⱥₒǞȅǢȚƳȷɪɁ

ɇǮὕ ǜȓȒɨȷɆǵǱǋ flush ǶƲǉǦǒȉɗɶȷ ǲȏǪǭὑ ǜȓǭǋȒȏǍǱǤǵ

ȷɪɁɇǒȐ ǏȒɕɫȮɧɞǵɅɶȽǵЋ̱ǓɓɧɁȵɣǜȓȒǒǵȏǍǲ ̸ǞȅǠƳ 

 

 

ɨȷɆʴǲɛȢɱȽǓ ὑǜȓǦḹֻƲɛȢɱȽǓ֓ ǠȒɟɠɨɔɫɁȭǮǶǱǖƲɛȢɱȽ

ǓɓɧɁȵɣǜȓȅǠƳ 

 

 

 

 

ɨȷɆȠȢɄɞȅǦǶɨȷɆȠȢɄɞǵ ѝὕ̱ǓƲPOINTER ιרș ǫḹֻƲPOINTE R ǵ

Ҋ̂ǘȋ ֻ ǓɓɧɁȵɣǜȓȅǠƳǞǒǞƲɛȢɱȽǵ ϼǶƲɓɧɁȵɣǜȓȅǢȚƳɨ

ȷɆȠȢɄɞǓ Cray ɛȢɱȽǮǉȒḹֻƲǤǵɛȢɱȽǓɓɧɁȵɣǜȓȅǠƳǞǒǞƲǤȓǓ Ǡ

ὕ̱ǶɓɧɁȵɣǜȓȅǢȚƳɨȷɆȠȢɄɞǓƲALLOCATABLE ιרș ǨƲǒǫƲҊ̂ǘȐȓ

ǭǋȒḹֻƲҊ̂ǘȐȓǦ ѦǓɓɧɁȵɣǜȓȅǠƳǤǍǮǱǘȓǷƲҊ̂ǘ ǓɓɧɁȵɣǜ

ȓȅǠƳ 

 

 

flush ǵ͈ǯǞǭƲȹȭȵɥɱ A.21 ǯȹȭȵɥɱ A.22 ș֓ ǞǭǖǧǜǋƳ 

Fortran 

Fortran 

C/C++ 

C/C++ 

Fortran 

Fortran 
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̊ʤǵ͈ǶƲɓɧɁȵɣ ̸ǵ ⅜̂ǘș ǞǭǋȅǠƳ̊ʤǵ ǪǦ ̧ȱɶɇǵ͈ǲǑǋǭƲ

ɕɫȮɧɜǶƲ ǫǵȷɪɁɇǲȏǪǭ critical ȹȭȵɥɱǵֿ ὕ ș Ǘǚǯș ♅Ǟǭǋȅ

ǠƳǞǒǞƲẀ a ǯ b ǵ ̸ǶƲ ўǱ ⅜Ǯὕ ǞǭǋȅǢȚǵǮƲǚǵɕɫȮɧɞǶ Ǟ

ǖҲ̸ǞȅǢȚƳ 

 

 

  ǪǦ͈ 

    a = b = 0  

        ȷɪɁɇ    ȷɪɁɇ  

 b = 1     a = 1  

 flush (b)    flush (a)  

 flush (a)    flush (b)  

 if (a == 0) then   if (b == 0)  then  

     critical section     critical section  

 end if     end if  

 

 

ǚǵ͈ǵᵂ ǶƲẀ a ǯ b ǵ ̸ǓƲ˛ǋǲ ⅜̂ǘǜȓǭǋǱǋǯǋǍǚǯǮǠƳ͈ǏǷƲȱɱ

ɏȢɧǓȷɪɁɇ Ǯǵ b ǵɓɧɁȵɣƲȅǦǶƲȷɪɁɇ Ǯǵ a ǵɓɧɁȵɣș crit ical ȹȭȵ

ɥɱǵ♥ǲ ҲǠȒǚǯǶ ǕȅǢȚƳ ȷɪɁɇ ǵ critical ȹȭȵɥɱǶƲb ș֓ ǞǱǋƲȷɪ

Ɂɇ ǵ critical ȹȭȵɥɱǮǶƲa ș֓ ǞǱǋǯ̌ὑǞȅǠƳ ȉǞƲǰǨȐǒǵ ⅜ǵ ҲǓ

ǔǦḹֻƲʰ ǵȷɪɁɇǶƲcritical ȹȭȵɥɱșֿ ǲὕ ǠȒǚǯǓǮǔǭǞȅǋȅǠƳ 
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̊ʤǵ Ǟǋ ̧ȱɶɇǵ͈ǶƲcritical ȹȭȵɥɱǓƲǰȚǱǯǔǮȉƲ2 ǫǵȷɪɁɇǵǍǨẉǖ

ǭ ǫǲȏǪǭὕ ǜȓȒǚǯșͪ ǞȅǠƳǚǵ͈ǮǶƲǰǨȐǵȷɪɁɇǲȏǪǭȉ critical ȹȭ

ȵɥɱǓὕ ǜȓǱǋǚǯǓ Ǟǋǯ ǏȐȓǭǋȒǚǯǲ ǞǭǖǧǜǋƳǤȓǥȓǵȷɪɁɇ

Ǔ if șὕ ǠȒѼǲʰ ǵɓɧɁȵɣǓὈ˓ǞǭǋȒḹֻƲǚȓǓ ǚȑȅǠƳ 

 

 

  Ǟǋ͈ 

     a = b = 0  

 

        ȷɪɁɇ    ȷɪɁɇ  

 b = 1     a = 1  

 flush (a,b)    flush (a,b)  

 if (a == 0) then   if (b == 0)  then  

     critical section     critical section  

 end if     end if  

 

 

ȱɱɏȢɧǶƲif Ǔὕ ǜȓȒѼǲǤȓǥȓǵ̈ЊǵὈ˓ǯɅɶȽǓɓɧɁȵɣǜȓȒǚǯș ὕ

ǲǠȒǦȈǲƲǤȓǥȓǵȷɪɁɇǲᾍǠȒɓɧɁȵɣș ҲǠȒǚǯǓ ǜȓǭǋȅǠƳ 

 

 

ɨȷɆ ὑǓǱǋ flush ɨɶȶɥɱǶƲ̊ʤǵḹ Ǯ ǲἭ᷀ǞȅǠƳ 

 barrier ɨɶȶɥɱǵ ʴ 

 parallel Ʋcritical ƲǑȏǺ ordered ɨɶȶɥɱǵЊ֥ǯї֥ 

 nowait ǵ ὑǓǱǋǱȐǷƲɭɶȭȵȥȠɨɱȮɨɶȶɥɱǒȐǵї֥ 

 ֻɏɧɪɩɵɭɶȭȵȥȠɨɱȮɨɶȶɥɱǵЊ֥ǯї֥ 

 omp_set_lock ǑȏǺ omp_unset_lock ɨɶȶɥɱǵ ʴ 

 omp_test_lock Ʋomp_set_nest_lock Ʋomp_unset_ nest_ lockƲǑȏǺ omp_test_nest_lock

ɨɶȶɥɱǵ ʴ ȉǞƲɨɶȶɥɱǮɫɁȭǓ ὑȅǦǶ ǜȓȒḹֻ  

 ǠȀǭǵȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǵ ѼȅǦǶ ♥ 

ɨȷɆ ὑǵǉȒ flush ɨɶȶɥɱǶƲ̊ʤǵḹ Ǯ ǲἭ᷀ǞȅǠƳ 

 atomic ɨɶȶɥɱǵЊ֥ǯї֥ ǚǚǮƲɨȷɆǶ atomic Ǯ ǜȓȒẀ ǧǘșדȆȅ

Ǡ Ƴ 

 

 flush ɨɶȶɥɱǶƲ̊ʤǵḹ ǮǶƲ ǲǶἭ᷀ǞȅǢȚƳ 

ɵ ɭɶȭȵȥȠɨɱȮɨɶȶɥɱǵЊ֥ 

ɵ master ɨɶȶɥɱǵЊ֥ǯї֥ 
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ordered  

 

 

 

ordered ǶƲɩɶɕɨɶȶɥɱʴǵ ӓɔɫɁȭǓƲɩɶɕ ȑ Ǟǵ ⅜Ǯὕ ǜȓȒǚǯ

ș ὑǞȅǠƳǚȓǶƲordered ɨɶȶɥɱẆǵȱɶɇǓʱѦǲҲ̸ǠȒǚǯș Ǡʝ ǮƲordered

ɨɶȶɥɱКǵȱɶɇș ӓǞƲ ⅜̂ǘȅǠƳ 

 

 

 

 

order ed ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    #pragma omp ordered   new- line  

     structured - block  

 

 

 

 

ordered ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    !$omp ordered  

         structured - block  

    !$omp end ordered  

 

 

 

ֻ 

 

ordered ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲ ᷀ǵȿɶɞǮǠƳordered ɨɶȶɥɱǶƲ

ȉКζșᶪȚǮǋȒɩɶɕɨɶȶɥɱǲ ֻǞǭǋȅǠƳ ǱǪǦɩɶɕɨɶȶɥɱǲ ֻǞǭǋȒ

ordered ɨɶȶɥɱǶƲ˛ǋǲ Ǟǭὕ ǞȅǠƳ 

 

 

 

ɩɶɕɨɶȶɥɱșὕ ǞǭǋȒȿɶɞКǵȷɪɁɇǶƲɩɶɕǵ ȑ Ǟǵ ⅜Ǯ ǲ ordered

ɨɶȶɥɱșὕ ǞȅǠƳɩɶɕǵ ѧǵ ȑ Ǟșὕ ǞǭǋȒȷɪɁɇǓ ordered ɨɶȶɥɱǲ

C/C++ 

C/C++ 

Fortran 

Fortran 
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ǞǦḹֻƲ♅Ǧǡǲ ordered ɨɶȶɥɱǲЊȒǚǯǓǮǔȅǠƳǤǵ♥ǵ ȑ Ǟșὕ Ǟǭǋ

ȒȷɪɁɇǓ ordered ɨɶȶɥɱǲ ǞǦḹֻƲǤȓ̊ѼǵЋǭǵ ȑ ǞǲǑǘȒ ordered ɨ

ɶȶɥɱǵὕ ǓὈ˓ǠȒȅǮƲ ǞǦ ordered ɨɶȶɥɱǵЊ֥Ǯ♅ǨȅǠƳ 

 

Ѱ ˗  

 

ordered ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 ordered ɨɶȶɥɱǓ ֻǞǭǋȒɩɶɕɨɶȶɥɱǯᾍꜘǠȒɩɶɕ ȅǦǶɏɧɪɩɩɶɕ

ǮǶ ordered ș ὑǞǱǘȓǷǱȑȅǢȚƳ 

 ɩɶɕ≥╒₯≡└КǵɩɶɕȅǦǶɋȷɆɩɶɕǵ ǫǵ ȑ Ǟǵὕ ʴƲȷɪɁɇǶƲֿǟ

ɩɶɕɨɶȶɥɱǲ ֻǞǭǋȒ ǫ̊ʣǵ ordered ɨɶȶɥɱșὕ ǞǭǶǋǘȅǢȚƳ 

ordered ǵ͈ǯǞǭƲȹȭȵɥɱ A.24 ș֓ ǞǭǖǧǜǋƳ 

 

 

 

 ordered ɨɶȶɥɱǵʴǮὕ ǜȓȒ throw ǶƲֿǟ ordered ɨɶȶɥɱКǮὕ șП ǜǢ

ǱǘȓǷǱȑȅǢȚƳǤǞǭƲ͈Ẇș ǙǦֿǟȷɪɁɇǲȏǪǭ ǜȓǱǘȓǷǱȑȅǢȚƳ 

 

 

 

˛֓  

 

 ɩɶɕ ǲǫǋǭǶƲȹȭȵɥɱ 2.5.1 ș֓ ǞǭǖǧǜǋƳ 

 ɏɧɪɩɩɶɕ ǲǫǋǭǶƲȹȭȵɥɱ 2.6.1 ș֓ ǞǭǖǧǜǋƳ 

 

C/C++ 

C/C++ 
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ɅɶȽ ṑ 

 

ǚǵȹȭȵɥɱǮǶƲparallel Ʋtask ƲǑȏǺɭɶȭȵȥȠɨɱȮɨɶȶɥɱǵὕ ʴǲɅɶȽ ṑș

ѰⱣǠȒǦȈǵ ǯǋǖǫǒǵ ǲǫǋǭ ǞȅǠƳ 

 ȹȭȵɥɱ 2.9.1 ǮǶƲparallel Ʋtask ƲǑȏǺɭɶȭȵȥȠɨɱȮɨɶȶɥɱКǮ֓ ǜȓȒ

Ẁ ǵɅɶȽВ ιרǓǰǵȏǍǲ ὑǜȓȒǒș ǞȅǠƳ 

 ȷɪɁɇɕɧȢɗɶɆɟɠɨș ǠȒǦȈǲ ͑ǜȓȒ threadprivate ǶƲȹȭȵɥɱ

2.9.2 Ǯ ǞȅǠƳ 

 parallel Ʋtask ƲȅǦǶɭɶȭȵȥȠɨɱȮ КǮ֓ ǜȓȒẀ ǵɅɶȽВ ιרșѰⱣǠ

ȒǦȈǵ ǶƲȹȭȵɥɱ 2.9.3 Ǯ ǜȓǭǋȅǠƳ 

 ǉȒȷɪɁɇʣǵɕɧȢɗɶɆȅǦǶȷɪɁɇɕɧȢɗɶɆǱẀ ǒȐƲȿɶɞКǵ̀ǵȷɪɁ

ɇʣǵᾍꜘǠȒẀ ǿƲɅɶȽǵΙșȱɒɶǠȒǦȈǵ ǶƲȹȭȵɥɱ 2.9.4 Ǯ ǜȓ

ǭǋȅǠƳ 

 

 

ɅɶȽВ ιרǵ Ѹ 

 

ǚǵȹȭȵɥɱǮǶƲparallel Ʋtask ƲǑȏǺɭɶȭȵȥȠɨɱȮɨɶȶɥɱКǮ֓ ǜȓȒẀ ǵɅ

ɶȽВ ιרǓǰǵȏǍǲ ὑǜȓȒǒș ǞȅǠƳ̊ʤǵ ǫǵḹֻșƲѝǘǭ ǞȅǠƳ 

 ȹȭȵɥɱ 2.9.1.1 ǮǶƲ КǮ֓ ǜȓȒẀ ǵɅɶȽВ ιרǵ Ѹǲǫǋǭ ǞȅǠƳ 

 ȹȭȵɥɱ 2.9.1.2 ǮǶƲɨɶȶɥɱК ǦǧǞ Ẇ Ǯ֓ ǜȓȒẀ ǵɅɶȽВ ιרǵ

Ѹǲǫǋǭ ǞȅǠƳ 

 

 

КǮ֓ ǠȒẀ ǵɅɶȽВ ιרǵ Ѹ 

 

КǮ֓ ǜȓȒẀ ǵɅɶȽВ ιרǶƲ ǵ ǫǯǱȑȅǠƳ 

 ˗Ѽǲ ὑǜȓǦɅɶȽВ ιר predetermined  

 ǲ ὑǜȓǦВ ιר explicitly determined  

 ǲ ὑǜȓǦɅɶȽВ ιר implicitly determined Ƴ 

 

ᶪȅȓǭǋȒ ǵ firstprivate Ʋlastprivate ƲȅǦǶ reduction Ǯ ὑǜȓǭǋȒẀ ǶƲ

ᶪȚǮǋȒ КǵᾍꜘǠȒẀ ǵ Ǳ֓ ș╠ǔ ǚǞȅǠƳ 

 

̊ʤǵẀ ǶƲ˗Ѽǲ ὑǜȓǦɅɶȽВ ιרș ǨȅǠ  
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 threadprivate ǲ ȓȒẀ ǶƲȷɪɁɇɕɧȢɗɶɆǯǱȑȅǠƳ 

 КǵȷȱɶɕǮὗ ǜȓǭǋȒ auto Ẁ ǶƲɕɧȢɗɶɆǯǱȑȅǠƳ 

 ɐɶɕ ḢǲҊ̂ǘȐȓȒẀ ǶƲВ ǯǱȑȅǠƳ 

 ɅɶȽɟɱɎɶǶƲВ ǯǱȑȅǠƳ 

 for ȅǦǶ parallel for ǵ for - loop Кǵɩɶɕ   Ẁ ǶƲǤǵ КǮǶɕɧȢ

ɗɶɆǯǱȑȅǠƳ 

 mutab leɟɱɎɶș ǦǱǋ const ʹ ǜȓǦẀ ǶƲВ ǯǱȑȅǠƳ 

 ǵКζǵȷȱɶɕКǮὗ ǜȓǦ Ẁ ǶƲВ ǯǱȑȅǠƳ 

 

 

 

 

 threadpr ivate ǲ ȓȒẀ ǯВ ɔɫɁȭǶƲȷɪɁɇɕɧȢɗɶɆǯǱȑȅǠƳ 

 do ȅǦǶ parallel do ǵ do - loop Кǵɩɶɕ   Ẁ ǶƲǤǵ КǮǶɕɧȢɗɶ

ɆǯǱȑȅǠƳ 

 parallel ȅǦǶ task Кǵ ɩɶɕǵɩɶɕ   Ẁ ǶƲ ȉКζǵ КǮǶɕɧȢ

ɗɶɆǯǱȑȅǠƳ 

 DO ◐֚ⱥǯ forall ǵ Ẁ ǶƲɕɧȢɗɶɆǯǱȑȅǠƳ 

 Cray  pointee ǶƲCary ɛȢɱȽǓ ֻǜȓǦ ḢǵɅɶȽВ ιרș ǞȅǠƳ 

 

 

˗Ѽǲ ὑǜȓǦɅɶȽВ ιרș ǪǦẀ ǶƲ̊ʤǲɨȷɆǜȓǭǋȒḹֻș ǋǭƲɅɶȽВ

ιרǵ ǲ ǞǭǶǋǘȅǢȚƳǚȓȐǵ͈ẆǧǘǲᾍǞǭƲɅɶȽВ ιרǵ ǲƲ

˗Ѽǲ ὑǜȓǦɅɶȽВ ιרș ǫẀ ș ǠȒǚǯǓ ǜȓȅǠƳǤǞǭƲǤǵẀ ǵ˗Ѽ

ǲ ὑǜȓǦɅɶȽВ ιרșȨɶɎɶɧȢɇǞȅǠƳ 

 

 

 for ȅǦǶ parallel for ǵ for - loop Кǵɩɶɕ   Ẁ ǶƲprivate ȅǦǶ lastprivate

ǵɨȷɆǲ ǞǭȉǒȅǋȅǢȚƳ 

 

 

 

 

 do ȅǦǶ parallel do ǵ do - loop Кǵɩɶɕ   Ẁ ǶƲprivate ȅǦǶ lastprivate

ǵɨȷɆǲ ǞǭȉǒȅǋȅǢȚƳ 

 parallel ȅǦǶ task Кǵ ɩɶɕǵɩɶɕ ȑ ǞẀ ǯǞǭ̓ ǜȓǭǋȒẀ ǶƲ̀

C/C++ 

C/C++ 

Fortran 

Fortran 

C/C++ 

C/C++ 

Fortran 
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ǵѰ ș ǦǢǷƲparallel ȅǦǶ task ƲǤǞǭᶪȅȓȒ ǵ private Ʋfirstprivate Ʋ

lastprivate Ʋshared ƲȅǦǶ reduction ǲ ǞǭȉǒȅǋȅǢȚƳ 

 Ẏǔǜ╠ Ǖ ѦǶƲshared ǲ ǞǭȉǒȅǋȅǢȚƳ 

 

 

ΉƵǵ ǲї ǮǔȒẀ ǵ қѰ șƲȹȭȵɥɱ 2.9.3 ǵǤȓǥȓǵ Ǯ ǞȅǠƳ 

 

ǲ ὑǜȓǦɅɶȽВ ιרș ǫẀ ǶƲ КǮ֓ ǜȓƲ ǵɅɶȽВ ιרǵ

ǲ ǜȓǭǋȒẀ ǮǠƳ 

 

ǲ ὑǜȓǦɅɶȽВ ιרș ǫẀ ǶƲ КǮ֓ ǜȓƲ˗Ѽǲ ὑǜȓǦɅɶȽВ

ιרș ǦǱǖƲǤǞǭ ǵɅɶȽВ ιרǵ ǲ ǜȓǭǋǱǋẀ ǮǠƳ 

 

ǲ ὑǜȓǦɅɶȽВ ιרș ǫẀ ǵ ѸǶƲ̊ʤǯǱȑȅǠƳ 

 parallel ȅǦǶ task ǲǑǋǭƲȉǞ default ǓǉȓǷƲǤǵẀ ǵɅɶȽВ ιרǶƲ

default ǲȏǪǭ ὑǜȓȅǠƳ ȹȭȵɥɱ 2.9.3.1  ș֓ ǞǭǖǧǜǋƳ  

 parallel ǲǑǋǭƲdefault ǓǱǋḹֻƲǤǵẀ ǶƲВ ǯǱȑȅǠƳ 

 task ̊Ẇǵ ǲǑǋǭǶƲȉǞƲdefault ǓǱǋḹֻƲẀ ǶƲᶪȚǮǋȒȱɱɄ

ȫȷɆǒȐɅɶȽВ ιרș ǞȅǠƳ 

 task ǲǑǋǭƲȉǞƲdefault ǓǱǋḹֻƲ ȉКζǵ parallel șדȇǠȀǭǵ

ᶪȚǮǋȒ КǮВ ǜȓȒǚǯǓ˗Ѽǲ ὑǜȓǭǋȒẀ ǶƲВ ǯǱȑȅǠƳ 

 task ǲǑǋǭƲȉǞƲdefault ǓǱǋḹֻƲ̊ʣǵ ѸǲȏǪǭɅɶȽВ ιרǓ

ὑǜȓǱǋẀ ǶƲɓȟɶȷɆɕɧȢɗɶɆǯǱȑȅǠƳ 

 ɅɶȽВ ιרș ǲ ὑ‖ῺǱǋ task КǵẀ ǲǑǘȒ қǵѰ ǶƲfirstprivate

ǵѰ ǵȹȭȵɥɱ ȹȭȵɥɱ 2.9.3.4 Ǯ ǜȓǭǋȅǠƳ 

 

Fortran 
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ɨɶȶɥɱК Ẇ Ǯ֓ ǠȒẀ ǵɅɶȽВ ιרǵ Ѹ 

 

ɨɶȶɥɱК ǦǧǞ Ẇ Ǯ֓ ǜȓȒẀ ǵɅɶȽВ ιרǶƲ̊ʤǵȏǍǲ ὑǜȓȅǠƳ 

 

 

 ɨɶȶɥɱКǒȐᴀǺїǜȓǦɩɶȿɱǮὗ ǜȓǦ Ẁ ǶƲВ ǯǱȑȅǠƳ 

 ᴀǺїǜȓǦɩɶȿɱǮὗ ǜȓǦmutabl eɟɱɎɶș ǦǱǋ const ʹ ǜȓǦḌǵẀ ǶƲ

В ǯǱȑȅǠƳ 

 ɨɶȶɥɱКǒȐᴀǺїǜȓǦɩɶȿɱǮ֓ ǜȓȒɓȟȢɩɵȷȱɶɕȅǦǶɋɶɞȷɘɶ

ȷɵȷȱɶɕǵẀ ǶƲthreadprivate ǲ ȓǱǋ ȑƲВ ǯǱȑȅǠƳ 

 ɐɶɕ ḢǲҊ̂ǘȐȓǦẀ ǶƲВ ǯǱȑȅǠƳ 

 ɅɶȽɟɱɎɶǶƲthreadprivate ǲ ȓǱǋ ȑƲВ ǯǱȑȅǠƳ 

 ɨɶȶɥɱКǒȐᴀǺїǜȓǦɩɶȿɱǵ֓ ǲȏǪǭ ǜȓȒ̌╠ ǶƲᾍꜘǞǦὕ╠ ǵɅ

ɶȽВ ιרș ǞȅǠƳ 

 ɨɶȶɥɱКǒȐᴀǺїǜȓǦɩɶȿɱǮὗ ǜȓǦ̀ǵẀ ǶƲɕɧȢɗɶɆǯǱȑȅǠƳ 

 

 

 

 

 ɨɶȶɥɱКǒȐᴀǺїǜȓǦɩɶȿɱǮὗ ǜȓƲSAVE ιרș ǫǒƲȅǦǶƲΙǓѧ ӓ

ǜȓǦɫɶȩɩẀ ǶƲthreadprivate ǲ ȓǱǋ ȑƲВ ǯǱȑȅǠƳ 

 В ɔɫɁȭǲιǠȒƲȅǦǶƲɠȶɣɶɩКǮὗ ǜȓǭǋȒɨɶȶɥɱКǒȐᴀǺїǜȓȒ

ɩɶȿɱКǮ֓ ǜȓȒẀ ǶƲthreadprivate ǲ ȓǱǋ ȑƲВ ǯǱȑȅǠƳ 

 ֓ ǲȏǪǭ ǜȓȒɨɶȶɥɱǒȐᴀǺїǜȓǦɩɶȿɱǵ̌╠ ǶƲᾍꜘǞǦὕ╠ ǵɅɶ

ȽВ ιרș ǞȅǠƳ 

 Cray pointee ǶƲCary ɛȢɱȽǓ ֻǜȓǦ ḢǵɅɶȽВ ιרș ǞȅǠƳ 

 DO ◐֚ⱥǵ Ẁ Ʋforall ǵ Ẁ ƲǑȏǺɨɶȶɥɱКǒȐᴀǺїǜȓǦɩɶȿɱǮὗ

ǜȓǦ̀ǵɫɶȩɩẀ ǶƲɕɧȢɗɶɆǯǱȑȅǠƳ 

 

 

C/C++ 
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threadprivate   

 

 

 

threadprivate ǶƲẀ Ǔ ǜȓƲǤȓǥȓǵȷɪɁɇǓǤǵȱɒɶș ǫǚǯș ὑǞȅ

ǠƳ 

 

 

 

 

threadprivate ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    #pragma omp threadpriv ate list   new- line  

 

list ǶƲʥὈЋḌǮǱǋɓȟȢɩɵȷȱɶɕƲ׀Ѽ ɵȷȱɶɕƲȅǦǶ ǱɔɫɁȭɵȷȱɶɕ

ǵȱɱɜǮӢўȐȓǦɨȷɆǮǠƳ 

 

 

 

threadprivate ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    !$omp threadprivate list  

 

list ǶƲ׀Ѽ̂ǔẀ ǯ׀Ѽ̂ǔВ ɔɫɁȭǵȱɱɜǮӢўȐȓǦɨȷɆǮǠƳВ ɔɫɁȭ׀ǶƲ

ȷɧɁȵɣǵ ǲǱǘȓǷǱȑȅǢȚƳ 

 

 

 

 

ȷɪɁɇɕɧȢɗɶɆẀ ǵǤȓǥȓǵȱɒɶǶƲɕɫȮɧɞǲȏǪǭ ὑǜȓǦ Ǯ ᶥѧ ӓ

ǜȓȅǠƳѧ ӓǶƲǤǵȱɒɶǿǵ ѧǵ֓ ȏȑѼǵɕɫȮɧɞКǵ ǜȓǭǋǱǋ Ǯ

ǋȅǠƳȷɪɁɇɕɧȢɗɶɆẀ ǵǠȀǭǵȱɒɶǵ Ḣǵ ǶƲɗɶȷ Ǯ ǱẀ Ǔ

ǰǍы ǜȓȒǒǲ♫ǪǭƲɕɫȮɧɞКǵ ǜȓǭǋǱǋ Ǯ ȖȓȅǠƳ 

ǉȒȷɪɁɇǓ̀ǵȷɪɁɇǵȷɪɁɇɕɧȢɗɶɆẀ ǵȱɒɶș֓ ǠȒɕɫȮɧɞǶƲ ǲ

ǞǭǋȅǢȚƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ȉǞƲὕ ȷɪɁɇǓƲẀ șẀ ǠȒѩǵȷȯȶɣɶɩǮǔȒȽȷȭǲȷȢɁȿǠȒḹֻƲȷɪɁ

ɇɕɧȢɗɶɆẀ ǵКὦǶƲȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆș ǟǭẀ ǠȒ֯ ǓǉȑȅǠƳר

ȽȷȭȷȯȶɣɶɨɱȮǵ ǶƲȹȭȵɥɱ 1.3 ǯȹȭȵɥɱ 2.7 ș֓ ǞǭǖǧǜǋƳ 

parallel ɨɶȶɥɱǲǑǋǭƲɜȷȽɶȷɪɁɇǲȏȒ֓ ǶƲparallel ɨɶȶɥɱǲ ǞǦȷɪɁ

ɇКǵẀ ǵȱɒɶǿǵ֓ ǯǱȑȅǠƳ 

ѝʴǮǵ֓ ǶƲѧ ȷɪɁɇǵẀ ǵȱɒɶǯǱȑȅǠƳȷɪɁɇɕɧȢɗɶɆẀ ǵѧ

ȷɪɁɇǵȱɒɶǵɅɶȽǵΙǶƲɕɫȮɧɞКǵẀ ǿǵ̑ ǵ ǫǵ ǠȒ֓ Ǯͪ ǜȓ

Ȓǚǯșͪ ǞȅǠƳ 

̊ʤǵ ̏șǠȀǭ ǦǠḹֻƲѧ ȷɪɁɇ̊ẆǵȷɪɁɇǵȷɪɁɇɕɧȢɗɶɆẀ ǵɅɶȽ

ǵΙǶƲ ǫǵ ǞǦ Ҳ ǵ parallel ɨɶȶɥɱǵ Ǯͪ ǜȓȒǚǯșͪ ǞȅǠƳ 

 parallel ɨɶȶɥɱǓƲѩǵ Ǳ parallel ɨɶȶɥɱǵКζǲɋȷɆǜȓǭǋǱǋƳ 

 ʰ ǵ parallel ɨɶȶɥɱșὕ ǠȒǦȈǲ̓ ǠȒȷɪɁɇ ǓֿǟƳ 

 ᶪȚǮǋȒ task ≥╒₯≡└КǵК ѰⱣẀ dyn - var ǵΙǓƲʰ ǵ parallel ɨɶȶɥɱǵЊ

֥ǮƲfalse ǮǉȒƳ 

ȉǞƲǚȓȐǵ ̏Ǔ ǦǜȓƲǒǫƲȷɪɁɇɕɧȢɗɶɆẀ Ǔʰ ǵɨɶȶɥɱǮ֓ ǜȓȒ

ḹֻƲǤȓǥȓǵɨɶȶɥɱКǵֿǟȷɪɁɇ ֵǵȷɪɁɇǶƲẀ ǵֿǟȱɒɶș֓ ǞȅǠƳ

  

 

ȉǞƲʣǵ ̏Ǔ ǦǜȓȒḹֻƲ ǵɨɶȶɥɱǵ copyin ǲ ȓǱǋȷɪɁɇɕɧȢɗ

ɶɆẀ ǵȱɒɶǵ Ḣ ƲᾎᴁǑȏǺΙǶƲͪ ǜȓȅǠƳǜȉǱǘȓǷƲ ǵɨɶȶɥ

ɱǲǑǘȒẀ ǵȱɒɶǵ Ḣ ƲᾎᴁǑȏǺΙǶƲʥὑǯǱȑȅǠƳ 

ȉǞƲȷɪɁɇɕɧȢɗɶɆẀ ǵ Ǳѧ ӓἧǮ֓ ǜȓȒẀ ǵΙǓƲȷɪɁɇɕɧȢɗɶ

ɆẀ ǵ̑ ǵȢɱȷȽɱȷǿǵ ѧǵ֓ ȏȑѼǲẀ ǜȓǦḹֻƲ ǋǶʥὑǯǱȑȅǠƳ 

 

 

 ȭɧȷḌǵ ǱǪǦȷɪɁɇɕɧȢɗɶɆẀ ǲᾍǠȒȱɱȷɆɧȭȽǵᴀǺїǜȓȒ ǶƲ

ʥὑǯǱȑȅǠƳȭɧȷḌǵ ǱǪǦȷɪɁɇɕɧȢɗɶɆẀ ǲᾍǠȒɅȷɆɧȭȽǵᴀǺ

їǜȓȒ ǶƲʥὑǯǱȑȅǠƳ 

 

 

ƽ 

 

 

ȉǞƲẀ Ǔ copyin ǲ ὑǜȓǭǋȒƲȅǦǶƲcop yin ǲ ὑǜȓǭǋȒВ ɔɫ

ɁȭʴǲǉȒḹֻƲǤǵẀ ǶƲcopyin ǲȏǪǭ◙ ǜȓȅǠƳ 

ȉǞƲʣǵ ̏ș ǦǠḹֻƲȷɪɁɇɕɧȢɗɶɆẀ ȅǦǶȷɪɁɇɕɧȢɗɶɆǵВ ɔɫɁ

ȭКǵẀ ǵȷɪɁɇǵȱɒɶǵὑ Ʋ ֻ ƲȅǦǶҊ̂ǘ ǶƲ ǵɨɶȶɥɱǮ

ὑǞǦ copyin ǲȏǪǭ◙ ǜȓǱǘȓǷƲͪ ǜȓȅǠƳǜȉǱǘȓǷƲ ǵɨɶȶɥ

C/C++ 

Fortran 
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ɱКǮẀ ǵȷɪɁɇǵȱɒɶǵὑ ǯ ֻ ǶƲ ὑ ǯǱȑȅǠƳȅǦƲҊ̂ǘ ѦǵҊ

̂ǘ ǶƲὕ ͒ἭǯǱȑȅǠƳ 

ȉǞƲВ ɔɫɁȭƲȅǦǶƲɠȶɣɶɩǵȷȱɶɕКǮὗ ǜȓǦẀ ǓƲthreadprivate

ǲ ȓȒḹֻƲǤȓǶ ǲ SAVE ιרș ǨȅǠƳ 

ȷɪɁɇɕɧȢɗɶɆẀ ȅǦǶȷɪɁɇɕɧȢɗɶɆВ ɔɫɁȭКǵẀ ǓƲ֓ ǜȓȒ ѧǵ

parallel ɨɶȶɥɱǵ copyin ǲȏǪǭ◙ ǜȓǱǘȓǷƲǤǵẀ ȅǦǶẀ ǵ ѝὕ̱ǓƲ

ѧǲὑ ǜȓȒǵǒƲȅǦǶƲ ὑ ǲǱȒǒǶƲ̊ʤǵ Ѹǲ♫ǋȅǠƳ 

 ALLOCATABLE ιרș ǪǭǋȒḹֻƲ ǜȓǦǤȓǥȓǵȱɒɶǶƲ ᷀Ҋ̂ǘȐȓǭǋ

ǱǋǯǋǍѧ Ҋ̂ǘ ǯǱȑȅǠƳ 

 POINTER ιרș ǪǭǋȒḹֻƲ 

 Ǳѧ ӓȅǦǶɅɓȧɩɆǵѧ ӓǵǋǡȓǒǲȏǪǭƲ ǯǋǍѧ ǵ ֻ

ǮǉȒḹֻƲ ǜȓǦǤȓǥȓǵȱɒɶǶƲ ǵ ֻ ǯǱȑȅǠƳ 

 ǜȉǱǘȓǷƲ ǜȓǦǤȓǥȓǵȱɒɶǶƲ ὑ ǵ ֻ ǯǱȑȅǠƳ 

 POINTER ιרǑȏǺ ALLOCATABLE ιרș ǪǭǋǱǋḹֻƲ 

 Ǳѧ ӓȅǦǶɅɓȧɩɆǵѧ ӓǵǋǡȓǒǲȏǪǭ ѧǲὑ ǜȓǭǋȒḹֻƲ

ǜȓǦǤȓǥȓǵȱɒɶȉȅǦƲὑ ǜȓȅǠƳ 

 ǜȉǱǘȓǷƲ ǜȓǦǤȓǥȓǵȱɒɶǶƲ ὑ ǯǱȑȅǠƳ 

 

 

threadprivate ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.25 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

threadprivate ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 ȷɪɁɇɕɧȢɗɶɆẀ ǶƲcopyin Ʋcopyprivate Ʋschedule Ʋnum_thread sƲǑȏǺ if

̊Ẇǵ ǲ ȓǭǶǋǘȅǢȚƳ 

 ȠɱȽȢɇȽȷȭǓȷɪɁɇɕɧȢɗɶɆǵ ḢǲȠȭȹȷǠȒɕɫȮɧɞǶƲ ǲ Ǟ

ǭǋȅǢȚƳ 

 

 

 ѩǵẀ ǵʝ Ѧȋ ̱ǵ Ǳǰ ǵẀ ǶƲC++ǵȭɧȷǵ ɅɶȽɟɱɎɶǮǱǋ

ȑƲthreadprivate ǲ ὑǠȒǚǯǶǮǔȅǢȚƳ 

 ɓȟȢɩɵȷȱɶɕǵẀ ǵ threadprivate ǶƲὑ ȅǦǶὗ ǵẆζǲǱǘȓǷǱȑȅ

ǢȚƳǤǞǭƲǤǵɨȷɆʴǵẀ ǿǵǠȀǭǵ֓ ȏȑἬ֧ ǲϼ ǞǭǋǱǘȓǷǱȑȅǢȚƳ 

 ȭɧȷɟɱɎɶǵẀ ǲᾍǠȒ threadprivate ǶƲǤǵɟɱɎɶẀ Ǔὗ ǜȓǦǵ

ǯֿǟȷȱɶɕКǵȭɧȷὑ КǲǱǘȓǷǱȑȅǢȚƳǤǞǭƲɨȷɆǲǉȒẀ ǿǵǠȀǭ

ǵ֓ ȏȑἬ֧ ǲϼ ǞǭǋǱǘȓǷǱȑȅǢȚƳ 

Ѽ׀  ɵȷȱɶɕǵẀ ǵ threadprivate ǶƲǤȓ ǵ׀Ѽ ὑ ̊Ẇǵὑ ȋὗ

Fortran 

C/C++ 
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ǵẆζǲǱǘȓǷǱȑȅǢȚƳǤǞǭƲǤǵɨȷɆʴǵẀ ǿǵǠȀǭǵ֓ ȏȑἬ֧ ǲϼ

ǞǭǋǱǘȓǷǱȑȅǢȚƳ 

 threadprivate ǵɨȷɆʴǵƲɓȟȢɩƲ׀Ѽ ƲȅǦǶȭɧȷɵȷȱɶɕǵǤȓǥȓ

ǵẀ ǶƲ ȏȑἬ֧ ǲϼ ǞǭǋȒƲɓȟȢɩƲ׀Ѽ ƲȅǦǶȭɧȷɵȷȱɶɕǵ

Ẁ ὗ ș֓ ǞǱǘȓǷǱȑȅǢȚƳ 

 ǱɔɫɁȭɵȷȱɶɕǵẀ ǵ threadprivate ǶƲẀ ǵȷȱɶɕКƲǒǫɋȷɆǜ

ȓǭǋǱǋȷȱɶɕǲǱǘȓǷǱȑȅǢȚƳǤǞǭƲǤǵɨȷɆʴǵẀ ǿǵǠȀǭǵ֓ ȏȑ

Ἤ֧ ǲϼ ǞǭǋǱǘȓǷǱȑȅǢȚƳ 

 threadprivate ǵɨȷɆʴǵƲɔɫɁȭɵȷȱɶɕКǵǤȓǥȓǵẀ ǶƲ ȏȑἬ

֧ ǲϼ ǞǭǋȒֿǟȷȱɶɕКǵẀ ὗ ș֓ ǞǱǘȓǷǱȑȅǢȚƳǚǵẀ ὗ ǶƲ

Ḣȭɧȷ ὑἧș̓ ǞǱǘȓǷǱȑȅǢȚƳ 

 Ẁ ǓƲ ǫǵȱɱɏȢɩӴ̬ǵʴǮ threadprivate ǲ ὑǜȓǦḹֻƲǤǵẀ Ǔὗ

ǜȓǭǋȒǠȀǭǵȱɱɏȢɩӴ̬ǵʴǮƲǤǵẀ ș threadprivate ǲ ὑǞǱǘȓǷ

ǱȑȅǢȚƳ 

 ȷɪɁɇɕɧȢɗɶɆẀ ǵȠɇɪȷǶƲȠɇɪȷὑ ǮǶǉȑȅǢȚƳ 

 ȷɪɁɇɕɧȢɗɶɆẀ ǶƲʥὈЋḌȋ֓ ḌǮǉǪǭǶǋǘȅǢȚƳ 

 ȭɧȷḌǵȷɪɁɇɕɧȢɗɶɆẀ ǶƲ̊ʤș ǦǱǘȓǷǱȑȅǢȚƳ 

 ѧ ӓἧǓʦǏȐȓǱǋɅɓȧɩɆǵѧ ӓǵḹֻƲȠȭȹȷ֯ Ǯ ǮǶǱǋɅɓȧɩɆ

ǵȱɱȷɆɧȭȽƳ 

 Ǳѧ ӓǵḹֻƲʦǏȐȓǦ╠ ș֞ǘ̂ǘȒȠȭȹȷ֯ Ǯ ǮǶǱǋȱɱȷɆɧ

ȭȽƳ 

 Ǳѧ ӓἧș̢ǪǦȱɒɶѧ ӓǵḹֻƲȠȭȹȷ֯ Ǯ ǮǶǱǋȱɒɶȱɱȷɆ

ɧȭȽƳ 

 

 

 

 ѩǵẀ ǵʝ Ѧȋ ̱ǵ Ǳǰ ǵẀ ǶƲthreadprivate ǲ ὑǠȒǚǯǶ

ǮǔȅǢȚƳ 

 threadprivate ǶƲВ ɔɫɁȭȅǦǶẀ Ǔὗ ǜȓǭǋȒ ҧḢǵὗ ѝǲ ȓǱ

ǘȓǷǱȑȅǢȚƳВ ɔɫɁȭКǵẀ ǶƲ֓ ֻȅǦǶ ἧ ֻǲȏǪǭȠȭȹȷǜȓȒǚ

ǯǓǮǔȅǠǓƲВ ɔɫɁȭ׀ǶǮǔȅǢȚƳǚȓǶƲthreadprivate Ǯ ὑǜȓǦВ

ɔɫɁȭ׀ǶƲthreadprivate ǯֿǟ ҧḢКǮВ ɔɫɁȭǮǉȒǚǯșὗ ǞǱǘ

ȓǷǱȐǱǋǚǯș  ǞȅǠƳװ

 В ɔɫɁȭ׀ș ὑǞǦ threadprivate ǓƲ ǫǵɕɫȮɧɞӴ̬ǲ ȓǦḹֻƲǤǵ

ȏǍǱ ǶƲֿ ǟ׀Ѽș ὑǞǦ COMMON șדȇ̀ǵǠȀǭǵɕɫȮɧɞӴ̬ǲȉƲ

ȓǱǘȓǷǱȑȅǢȚƳǚǵ ǶƲɕɫȮɧɞӴ̬КǮƲ ♥ǵǤǵȏǍǱ COMMON ǵ

♥ǲ ȓǱǘȓǷǱȑȅǢȚƳ 

В׀  ɔɫɁȭǶƲthreadprivate ǲ ȓǭǶǋǘȅǢȚƳ 

C/C++ 

Fortran 
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 Ẁ ǶƲǤȓǓὗ ǜȓȒȷȱɶɕКǮǵȆƲthreadprivate ǲ ȓȒǚǯǓǮǔȅǠƳ

ǤǵẀ ǶƲВ ɔɫɁȭǵ ǮǉǪǦȑƲȅǦǶ EQUIVALENCE ǲ ȓǭǶǋǘȅǢȚƳ 

 ɠȶɣɶɩǵȷȱɶɕКǮὗ ǜȓǭǋǱǋẀ Ǔ threadprivate ǲ ȓȒḹֻǶƲ

SAVE ιרș ǦǱǘȓǷǱȑȅǢȚƳ 

 

 

˛֓  

 

 dyn - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 parallel ɨɶȶɥɱșὕ ǠȒǦȈǲ̓ ǜȓȒȷɪɁɇǵ ǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș

֓ ǞǭǖǧǜǋƳ 

 copyin ǲǫǋǭǶƲȹȭȵɥɱ 2.9.4.1 ș֓ ǞǭǖǧǜǋƳ 

 

 

 ɅɶȽВ ιרǲ ǠȒ  

 

Ωǫǒǵ ǶƲ ʴǮ֓ ǜȓȒẀ ǵɅɶȽВ ιרșѰⱣǠȒǚǯșɤɶȴǲ ǠǦȈǵ

ș֞ǘЊȓȅǠƳɅɶȽВ ιרǵ ǶƲ Ǔ ȓȒ КǮ ѩǮǔȒẀ ǲǧǘ׀

ǲ ǞȅǠƳ 

ǚǵȹȭȵɥɱǮɨȷɆǜȓǦ ǓƲǠȀǭǵ ǲ ҧǯǶ ȑȅǢȚƳǉȒ Ǯ ҧ

Ǳ ǵȹɁɆǶƲǤǵ ǵ Ǯ ǜȓȅǠƳ 

ǰǵ ǶƲȱɱɜǮӢўȐȓǦɨȷɆȠȢɄɞǵʱǺș֞ǘЊȓȅǠƳ ȹȭȵɥɱ 2 .1 ș֓

ǞǭǖǧǜǋƳ ǲ ȓǭǋȒǠȀǭǵɨȷɆȠȢɄɞǶƲɗɶȷ ǵȷȱɶɕǵ Ѹǲ♫Ǫ

ǭƲ ѩǮǔǱǘȓǷǱȑȅǢȚƳdefault ̊Ẇǵ ǶƲⱳ Ǳǧǘ ȑ Ǟǭȉǒȅǋȅ

ǢȚƳẀ ș ὑǞǦɨȷɆȠȢɄɞǶƲֿǟ Ǯ 2 ǫ̊ʣǵ ǲ ȓǭǶǋǘȅǢȚƳǚ

ȓǵ͈ẆǯǞǭƲẀ Ƕ firstprivate ǯ lastprivate ǵʰ ǲ ὑǜȓȒǚǯǓǮǔȅǠƳ 

 

 

ɅɶȽВ ιרǵ Ǯ֓ ǜȓǦẀ ǓƲɄɱɕɪɶɆǒȐ ǞǦḌș ǨƲǒǫƲɕɫȮɧ

ɞКǮǤǵẀ ǵ֓ ǓǰǚǲȉǱǋḹֻǶƲǤǵẀ ǲ ǠȒ ǋǶƲʥὑǯǱȑȅǠƳ 

 

 

 

 

Ѽ̂ǔВ׀ ɔɫɁȭǶƲȷɧɁȵɣǮᶪȅȓǦ׀ѼǲȏǪǭƲɨȷɆʴǲ ὑǠȒǚǯǓǮǔȅǠƳ

Ѽ̂ǔВ׀ ɔɫɁȭǓƲɨȷɆʴǲ ȓǦǯǔƲǤǵВ ɔɫɁȭǵɟɱɎɶǠȀǭǓ ǲɨ

ȷɆʴǲ ὑǜȓǦǯֿǟ ǯǱȑȅǠƳВװ ɔɫɁȭǵ ǱɟɱɎɶǶƲВ ɔɫɁȭ׀ș
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ὑǞǭǋȒ COMMON ʴǵ׀ѼǵẀ ǮǉȑƲȅǦƲ Ǔ ȓǦֿǟ ҧḢǮὗ ǜȓǭǋ

ȅǠƳ 

 В ɔɫɁȭКǵẀ ǶƲ֓ ֻȅǦǶ ἧ ֻǲȏǪǭȠȭȹȷǜȓȒǚǯǓǮǔȅǠǓƲ

В ɔɫɁȭ׀ǶǮǔȅǢȚƳǚȓǶƲɅɶȽВ ιרǵ Ǯ ὑǜȓǦВ ɔɫɁȭ׀ǶƲ

ɅɶȽВ ιרǵ Ǔ ȓȒֿǟ ҧḢКǵВ ɔɫɁȭǮǉȒǚǯșὗ ǜȓǱǘȓǷǱ

ȐǱǋǚǯș  ǞȅǠƳװ

Ѽ̂ǔВ׀  ɔɫɁȭǓƲ ǵ private Ʋfirstprivate Ʋlastprivate ƲȅǦǶ shared

ǲ ȓǦǯǔƲǤǵВ ɔɫɁȭǵɟɱɎɶǶƲǤǵ ǵѩǵɅɶȽВ ιרǵ Ǯὗ

ǞǭǶǋǘȅǢȚƳ ͈ǯǞǭƲȹȭȵɥɱ A.27 ș֓ ǞǭǖǧǜǋƳ В ɔɫɁȭǵΉƵ

ǵɟɱɎɶǓƲ ǵ private Ʋfirstprivate Ʋlastprivate ƲȅǦǶ reduction Ǯ ὑ

ǜȓǦǯǔƲ ὑǜȓǦẀ ǵ ḢǶƲВ ɔɫɁȭ ǵ ḢǯǶȉǶȋ ֻǜȓȅǢȚƳ

͈ǯǞǭƲȹȭȵɥɱ A.32 ș֓ ǞǭǖǧǜǋƳ  

 

 

 

default  

 

 

 

default ǶƲparallel ȅǦǶ task ɨɶȶɥɱКǮ֓ ǜȓȒẀ ǵɅɶȽВ ιרșɤɶȴǓ

ѰⱣșǠȒǚǯș ֯ǞȅǠƳǤǵẀ ǵɅɶȽВ ιרǶƲ ǲ ὑǜȓȅǠƳ ȹȭȵɥɱ

2.9.1.1 ș֓ ǞǭǖǧǜǋƳ  

 

 

 

 

default ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  default shared | no ne  

 

 

 

 

default ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  default private | firstprivate | shared | none  
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default shared ǶƲ КǮ֓ ǜȓȒǠȀǭǵẀ ǓƲ ǲ ὑǜȓȒɅɶȽВ

ιרș В ǯǠȒǚǯș ǞȅǠƳ 

 

 

default firstprivate ǶƲ КǮ֓ ǜȓȒǠȀǭǵẀ ǓƲ ǲ ὑǜȓȒɅɶȽ

В ιרș firstprivate ǯǠȒǚǯș ǞȅǠƳ 

de fault private ǶƲ КǮ֓ ǜȓȒǠȀǭǵẀ ǓƲ ǲ ὑǜȓȒɅɶȽВ

ιרș private ǯǠȒǚǯș ǞȅǠƳ 

 

 

default none ǶƲ КǮ֓ ǜȓǭƲ˗Ѽǲ ὑǜȓȒɅɶȽВ ιרș ǪǭǋǱǋ

ǤȓǥȓǵẀ ǓƲɅɶȽВ ιרǵ ʴǵɨȷɆǲȏǪǭǤǵιרș ǲ ὑǞǱǘȓǷ

ǱȐǱǋǚǯș ǞȅǠƳȹȭȵɥɱ A.28 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

defaul t ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 default ǶƲparallel ȅǦǶ task ǲǦǧ ǫǧǘ ὑǮǔȅǠƳ 

 

 

shared  

 

 

 

shared ǶƲparallel ȅǦǶ task ǲȏǪǭ ǜȓǦȽȷȭǲȏǪǭВ ǜȓȒ ǫ̊ʣ

ǵɨȷɆȠȢɄɞșὗ ǞȅǠƳ 

 

 

 

shared ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   shared list  
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ȽȷȭКǵɨȷɆȠȢɄɞǿǵǠȀǭǵ֓ ǶƲ ǲ ǞǦ ǵȨɨȶɈɩẀ ǵ Ḣ

ș֓ ǞȅǠƳ 

Ǳ task ɨɶȶɥɱǲȏǪǭВ ǜȓǦ ḢǲᾍǞǭƲ Ǳ task ɨɶȶɥɱǵὕ șὈ

˓ǠȒѼǲƲ ўǱֿ ы ǵ қǲȏǪǭǤǵ Ḣǵᾎᴁǵ Ȗȑǲ ǞǱǋǚǯș ὕǲǠȒ

ǚǯǶƲɕɫȮɧɜǵ ̑ǯǱȑȅǠƳ 

 

 

parallel ȅǦǶ task КǮƲВ ɛȢɱȽǓƲprivate Ʋfirstprivate Ʋlastprivate ƲȅǦǶ reduction

ǲǉȒȽɶȰɁɆȅǦǶȽɶȰɁɆǵ ѝὕ̱ǲ ֻǞǭǋȒḹֻƲǤǵВ ɛȢɱȽǵ ֻ

ǶƲpara llelȅǦǶ task ɨɶȶɥɱǵЊ֥ǯї֥Ǯ ὑ ǯǱȑȅǠƳ 

ǉȒ ̏ʤǮƲВ Ẁ ș ȆǮǱǋ ǔǲ ǠḹֻƲВ Ẁ ǵΙǶƲ ǔ֓ ǠȒѼǲʝ

Ǳ ḢǿȱɒɶǜȓƲ ǔ╠ ♥ǲὕ╠ ǵ Ḣǿʝ Ǳ ḢǓ ǔїǜȓȒḹֻǓ

ǉȒ֯ ǓǉȑȅǠƳǚǵר Ǔ ǚǪǦǯǔƲВ Ẁ ǵΙǶὕ ͒ἭǯǱȑȅǠƳǚǵ ǋ

ǵ͈ǯǞǭǶȹȭȵɥɱ A.29 ș֓ ǞǭǖǧǜǋƳ 

 

 

ȆǮǱǋ ǔǵ╠ ǲǑǋǭƲ̊ʤǵ ǫǵ ̏Ǔὕ╠ ǲ Ǟǭ ǦǜȓȒǯǔƲǚǵ

Ǔ ǞȅǠƳ 

   ὕ╠ Ǔ̊ʤǵǋǡȓǒǵḹֻƳ 

      В Ẁ  

      В Ẁ ǵ ѝὕ̱ 

      В Ẁ ǯ ֻǞǦὕ̱ 

      В Ẁ ǵȳɔȨɔȶȥȭɆǯ ֻǞǦὕ̱ 

   ǜȐǲƲὕ╠ Ǔ̊ʤǵǋǡȓǒǵḹֻƳ 

      ѝ Ѧ 

      ɗȭɆɩ ἬǓǉȒ ѝ Ѧ 

      ◐ ╠ Ǖ Ѧ 

      ɛȢɱȽ Ѧ 

   ǚǵὕ╠ ǲᾍꜘǞǦ̌╠ ǶƲ◐ ѦȅǦǶẎǔǜ╠ Ǖ ѦǮǉȒƳ 

ǚȓǶƲ ǔǵ֓ ʴǲʝ Ǳ Ḣǿǵ֓ ȋὑ ǯǋǍ ǲǱȑȅǠƳ̀ǵȽȷȭǲȏȒ

̌╠ ǯ ֻǜȓǦВ Ḣǿǵ֓ ȋὑ ǶƲ ֻ ǵ֯ șר ǘȒǦȈǲ ǔǵ╠

ǯǵֿ ș֝ȐǱǘȓǷǱȑȅǢȚƳ 

 

 

 

 

Fortran 

Fortran 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 97 - 

private  

 

 

 

private ǶƲȽȷȭǲᾍǞǭ ǫ̊ʣǵɨȷɆȠȢɄɞșɕɧȢɗɶɆǲǠȒǚǯșὗ Ǟȅ

ǠƳ 

 

 

 

private ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  private l ist  

 

 

 

private ǲ ȓȒɨȷɆȠȢɄɞșƲ Кǵ ǵʴǮ֓ ǠȒǤȓǥȓǵȽȷȭǶƲȨɨȶɈ

ɩǵɨȷɆȠȢɄɞǒȐ♬ȐȓȒ ˿ ǵιרș ǪǦ ǞǋɨȷɆȠȢɄɞș֞ǘ֝ȑȅǠƳ

КǲǑǋǭƲȨɨȶɈɩǵɨȷɆȠȢɄɞǿǵǠȀǭǵ֓ ǶƲ ǞǋɨȷɆȠȢɄɞǿǵ֓ ǿ

ǔ ǏȐȓȅǠƳ 

Ǥǵ̀ǵɨɶȶɥɱǮǶƲ ǞǋɨȷɆȠȢɄɞǿǵ֓ ǱǵǒƲȨɨȶɈɩǵɨȷɆȠȢɄɞǿǵ

֓ ǱǵǒǶƲʥὑǯǱȑȅǠƳ♫ǪǭƲȨɨȶɈɩǵȠȢɄɞǿǵ֓ ș ȆȒḹֻƲǤǵɨɶȶ

ɥɱ♥ǵẀ ǵΙȉʥὑǯǱȑȅǠƳ 

ȉǞƲȽȷȭǓƲprivate ǲ ȓǦɨȷɆȠȢɄɞș֓ ǞǱǋḹֻƲȽȷȭǓ ǞǋɨȷɆȠ

ȢɄɞș֞ǘ֝ȒǒǰǍǒǶʥὑǯǱȑȅǠƳ 

ȨɨȶɈɩǵɨȷɆȠȢɄɞǵΙǑȏǺ ȅǦǶ Ҋ̂ǘ ǶƲ̊ʤǵǯǔǧǘẀ ǜȓȅǠƳ 

 ɛȢɱȽǮȠȭȹȷǜȓƲẀ ǜȓǦƳ 

 ֯ ǱȐ ɨɶȶɥɱКǮǉȒǓ ǵẆζǮȠȭȹȷǜȓǦƳȅǦǶƲ 

 ȅǦǶ ǵ̸҇ ǯǞǭƳ 

parallel ǵ private Ʋfirstprivate ƲȅǦǶ reduction ǲ ȓǦɨȷɆȠȢɄɞǶƲǤȓǲ

ᶪȅȓǦ parallel Ʋtask ƲȅǦǶɭɶȭȵȥȠɨɱȮ ǵ private ǲПǺ ȓǭȉǒȅǋȅ

ǢȚƳtask ǵ private ȅǦǶ firstprivate ǲ ȓǦɨȷɆȠȢɄɞǶƲǤȓǲᶪȅȓǦ

parallel ȅǦǶ task ǵ private ǲПǺ ȓǭȉǒȅǋȅǢȚƳworkshare ǵ private Ʋ

firstprivate Ʋlastprivate ƲȅǦǶ reduction ǲ ȓǦɨȷɆȠȢɄɞǶƲǤȓǲᶪȅȓǦ

parallel ȅǦǶ tas k ǵ private ǲПǺ ȓǭȉǒȅǋȅǢȚƳ͈ ǯǞǭƲȹȭȵɥɱ A.31

ș֓ ǞǭǖǧǜǋƳ 
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Ҳ Ḣ ș ǫƲֿǟḌǵ ǞǋɨȷɆȠȢɄɞǓƲ ǲᾍǞǭҊ̂ǘȐȓȅǠƳ 

ǚǵȏǍǱɨȷɆȠȢɄɞǵ ḢǯᾎᴁǶƲǤȓȐǓ ǜȓǦɔɫɁȭǓἭ᷀ǠȒ ȑƲ

ǜȓȅǠƳ ǞǋɨȷɆȠȢɄɞǵȳȢȸǯȠɧȢɟɱɆǶƲǤǵẀ ǵḌǲȏǪǭ ὑǜȓȅǠƳ

ȉǞƲȽȷȭǓ ǫǵ ǮɨȷɆȠȢɄɞș֓ ǠȒḹֻƲǚǵҊ̂ǘǶƲ ǲȏǪǭ ǜȓǦ

ǤȓǥȓǵȽȷȭǲ ↓ǧǘ ȖȓȅǠƳ 

ǞǋɨȷɆȠȢɄɞǶƲѧ ΙǓǱǋɫɶȩɩǱὗ ǮǉȒȏǍǲѧ ӓǜȓȒƲȅǦǶƲʥὑǵ

ѧ Ιș ǨȅǠƳȭɧȷḌǵ ǱǪǦɕɧȢɗɶɆẀ ǵɅɓȧɩɆǵȱɱȷɆɧȭȽǵᴀǺїǜ

ȓȒ ⅜ǶʥὑǯǱȑȅǠƳȭɧȷḌǵ ǱǪǦɕɧȢɗɶɆẀ ǵɅȷɆɧȭȽǵᴀǺїǜȓȒ

⅜ǶʥὑǯǱȑȅǠƳ 

 

 

 

ȉǞƲ Ǔ ǫǵ ǮɨȷɆȠȢɄɞș֓ ǠȒḹֻƲֿǟḌǵ ǞǋɨȷɆȠȢɄɞǶƲparallel

ɨɶȶɥɱКǵǤȓǥȓǵ ǵȽȷȭǲƲȅǦǶƲtask ǲȏǪǭ ǜȓǦǤȓǥȓǵȽȷȭ

ǲƲʝ↓ǧǘҊ̂ǘȐȓȅǠƳ ǞǋɨȷɆȠȢɄɞǵѧ ΙǶ ὑ ǮǠƳparallel ɨɶȶɥɱƲɭ

ɶȭȵȥȠɨɱȮȅǦǶ task ɨɶȶɥɱКǮƲɕɧȢɗɶɆɛȢɱȽǵѧ Ƕ ὑ ǮǠƳ 

ALLOCATABLE ιרș ǫɨȷɆȠȢɄɞǲᾍǞǭƲ 

 ɨȷɆ₈ₐΩ√ǓƲ ᷀Ҋ̂ǘȐȓǭǋǱǋ ḹֻƲ ǞǋɨȷɆ₈ₐΩ√ǶƲƼ ᷀Ҋ̂ǘȐȓ

ǭǋǱǋƽǯǋǍѧ ǲǱȑȅǠƳ 

 ɨȷɆ₈ₐΩ√Ǔ Ҋ̂ǘȐȓǭǋȒ ḹֻƲ ǞǋɨȷɆ₈ₐΩ√ǶƲֿǟ Ѧǵʣʤ ǮƼҊ

̂ǘȐȓǭǋȒƽǯǋǍѧ ǲǱȑȅǠƳ 

private ǵ ὑǓǉȒǯǔƲprivate ǲ ȓǦɨȷɆȠȢɄɞǶƲ̀ǵẀ ǯ Ḣ ֻ

ǜȓȒǒȉǞȓȅǢȚƳ Ḣ ֻǶƲEQUIVALENCE ȅǦǶ COMMON ǵȏǍǱ ǲȏǪǭἭ

᷀ǞȅǠƳȉǞƲA Ǔ private ǲ ȓǦẀ ǮƲB Ƕ A ǯ Ḣ ֻǜȓȒẀ ǮǉȒǱȐƲ 

 B ǵКὦƲҊ̂ǘȅǦǶ ֻ ǶƲparallel ȅǦǶ task ɨɶȶɥɱǵЊ֥ǮǶ ὑ ǮǠƳ 

 A ǵὑ ȅǦǶ A ǵҊ̂ǘȋ ֻ ǵὑ ǶƲBǵКὦƲҊ̂ǘǯ ֻ ș ὑ ǲǞȅǠƳ 

 B ǵὑ ȅǦǶ B ǵҊ̂ǘȋ ֻ ǵὑ ǶƲA ǵКὦƲҊ̂ǘǯ ֻ ș ὑ ǲǞȅǠƳ 

͈ǯǞǭƲȹȭȵɥɱ A.32 ș֓ ǞǭǖǧǜǋƳ 

 

 

private ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.30 ș֓ ǞǭǖǧǜǋƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 99 - 

 

Ѱ ˗  

 

private ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

║ ̀ǵẀ ǵʝ ǮǉȒẀ ѦȅǦǶ ̱ǵ ǯǞǭ Ƕ private ǲ ȓȒǚǯǓ

ǮǔȅǢȚƳ 

 

 

 private ǲ ȓȒȭɧȷḌ ȅǦǶƲǤǵ Ѧ ǵẀ ǶƲǤǵȭɧȷḌǲᾍǠȒȠȭȹ

ȷ֯ Ǳ ǓǱǋɅɓȧɩɆǵȱɱȷɆɧȭȽșר ǞȅǠƳ 

 private ǲ ȓȒẀ ǶƲmutable ɟɱɎɶș ǫȭɧȷḌǮǱǋ ȑƲconst ʹ ǜȓ

ǦḌǮǉǪǭǶǋǘȅǢȚƳ 

 private ǲ ȓȒẀ ǶƲʥὈЋḌȅǦǶ֓ ḌǮǉǪǭǶǋǘȅǢȚƳ 

 

 

 

 private ǲ ȓȒẀ ǶƲὑ ֯ ǒҊ̂ǘ ѦǵǋǡȓǒǮǱǘȓǷǱȑȅǢȚƳ 

 Ẏǔǜ╠ Ǖ ѦǶƲprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 namelist Ʋ֯Ẁ ╛ȅǦǶ ὑ ǵ╛ǲ ȓǦẀ ǶƲprivate ǲ ȓǭǶǋǘ

ȅǢȚƳ 

 

 

C/C++ 

C/C++ 

Fortran 

 

Fortran 
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firstprivate  

 

 

 

firstprivate ǶƲȽȷȭǲᾍǞǭƲ ǫ̊ʣǵɨȷɆȠȢɄɞșɕɧȢɗɶɆǲǠȒǚǯșὗ

ǞȅǠƳǤǞǭƲ ǲ ǞǦǯǔƲᾍꜘǠȒȨɨȶɈɩǵȠȢɄɞǵΙǮǤȓȐșѧ ӓǞȅǠƳ 

 

 

 

firstprivate ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   firstprivate list  

 

 

 

 

firstprivate ǶƲprivate ǲȏǪǭ ͑ǜȓȒ ǵȷɶɏɶȹɁɆș ͑ǞȅǠƳ 

firstprivate ǲ ȓǦɨȷɆȠȢɄɞǶƲȹȭȵɥɱ 2.9.3.3 Ǯ ȀȐȓȒ private ǵ

ǲ♫ǋȅǠƳқǏǭƲװ ǞǋɨȷɆȠȢɄɞǶƲ ǵѼǲἭ᷀ǠȒȨɨȶɈɩǵɨȷɆȠȢɄɞ

Ǯѧ ӓǜȓȅǠƳ ǞǋɨȷɆȠȢɄɞǵѧ ӓǶƲ Кǵ̑ ǵ ǮɨȷɆȠȢɄɞș֓ Ǡ

ȒǤȓǥȓǵȽȷȭǵǦȈǲƲ ↓ǧǘ ȖȓȅǠƳǤǵѧ ӓǶƲ ὕ ѼǲὈ˓ǞȅǠƳ 

parallel ȅǦǶ task Кǵ firstprivate ǲᾍǞǭƲ ǞǋɨȷɆȠȢɄɞǵѧ ΙǶƲ

ǲ ǠȒ task ɨɶȶɥɱКǵǤǵ ǵ ѼǲἭ᷀ǠȒȨɨȶɈɩɨȷɆȠȢɄɞǵΙǯǱȑȅ

ǠƳɭɶȭȵȥȠɨɱȮ Кǵ firstprivate ǲᾍǞǭǶƲɭɶȭȵȥȠɨɱȮ șὕ Ǡ

ȒǤȓǥȓǵȷɪɁɇǵ ǵȽȷȭǵ ǞǋɨȷɆȠȢɄɞǵѧ ΙǶƲɭɶȭȵȥȠɨɱȮ

ǲ ǞǦ ǵ Ѽǵ ǵȽȷȭǲἭ᷀ǠȒȨɨȶɈɩɨȷɆȠȢɄɞǵΙǯǱȑȅǠƳ 

ֻ ș ǘȒǦȈǲƲȨɨȶɈɩɨȷɆȠȢɄɞǵֿ ǵ ǶƲfirstprivate ǵ ǯǞ

ǭ ǚȒȨɨȶɈɩɨȷɆȠȢɄɞǵ Ȇ Ȇǯֿ ș֝ȐǱǘȓǷǱȑȅǢȚƳ 

ȉǞƲɨȷɆȠȢɄɞǓƲfirstprivate ǑȏǺ lastprivate ǵʰ ǲ ȓǦḹֻƲlastprivate

ǵǦȈǲ ǜȓǦ ǶƲfirstpri vate ǵǠȀǭǵѧ ӓǵ♥ǲ ȖȓȅǠƳ 

 

 

ѦḌǵẀ ǲᾍǞǭƲѧ ӓǶƲȱɒɶ̈ЊǲȏǪǭ ȖȓȅǠƳ ѦḌǵ ǵ Ѧ ẉ

ϷǮǉǪǭȉȏǋ ǲᾍǞǭǶƲǤȓǥȓǵ ǶƲǉǦǒȉƲȨɨȶɈɩǵ Ѧǵ ǒȐᾍꜘǠ

Ȓ Ǟǋ Ѧǵ ǿǵ̈ЊǲȏȒǒǵȏǍǲѧ ӓǜȓȅǠƳȭɧȷḌǵẀ ǲᾍǞǭǶƲѧ ӓ

C/C++ 
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ǵǦȈǲȱɒɶȱɱȷɆɧȭȽǓᴀǺїǜȓȅǠƳ ǱǪǦȭɧȷḌǵẀ ǲᾍǞǭƲȱɒɶȱɱȷ

ɆɧȭȽǓᴀǺїǜȓȒ ⅜ǶʥὑǯǱȑȅǠƳ 

 

 

 

ǞǋɨȷɆȠȢɄɞǵѧ ӓǶƲǉǦǒȉƲ̈ЊǵȏǍǲ ȖȓȅǠƳ 

 

 

Ѱ ˗  

 

firstprivate ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 ѩǵẀ ǵʝ Ѧȋ ̱ǵ Ǳǰ ǵẀ ǶƲfirstprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 ɭɶȭȵȥȠɨɱȮ ǒȐ ǞǦ̑ ǵɭɶȭȵȥȠɨɱȮɨɶȶɥɱǓƲparallel ǒȐ

ǞǦ̑ ǵ parallel ɨɶȶɥɱǲ ֻǞǭǋȒḹֻƲparallel ɨɶȶɥɱКǵɕɧȢɗɶɆɨ

ȷɆȠȢɄɞǶƲɭɶȭȵȥȠɨɱȮ ǵ firstprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 ɭɶȭȵȥȠɨɱȮȅǦǶ task ǒȐ ǞǦ̑ ǵɭɶȭȵȥȠɨɱȮȅǦǶ task ɨɶȶ

ɥɱǓƲparallel ǒȐ ǞǦ̑ ǵ parallel ɨɶȶɥɱǲ ֻǞǭǋȒḹֻƲparallel

ǵ reduction ǲ ȓȒɨȷɆ₈ₐΩ√ǶƲɭɶȭȵȥȠɨɱȮȅǦǶ task ǵ

firstprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 ɭɶȭȵȥȠɨɱȮ ǵ reduction ǲ ȓȒɨȷɆ₈ₐΩ√ǶƲɭɶȭȵȥȠɨɱȮ

ǒȐ ǞǦǰȚǱɭɶȭȵȥȠɨɱȮɨɶȶɥɱǵὕ ʴǲ ǞǦ task ǵ

f irstprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 

 

 firstprivate ǲ ȓȒȭɧȷḌ ȅǦǶƲǤǵ Ѧ ǵẀ ǶƲȭɧȷḌǲᾍǠȒȠȭȹȷ

֯ Ǳ ǓǱǋȱɒɶȱɱȷɆɧȭȽșר ǞȅǠƳ 

 firstprivate ǲ ȓȒẀ ǶƲmutable ɟɱɎɶș ǫȭɧȷḌǮǱǋ ȑƲ

const - qualified ȽȢɕǮǉǪǭǶǋǘȅǢȚƳ 

 firstprivate ǲ ȓȒẀ ǶƲʥὈЋḌȅǦǶ֓ ḌǮǉǪǭǶǋǘȅǢȚƳ 

 

 

 

 firstprivate ǲ ȓȒẀ ǶƲὑ ֯ ǮǱǘȓǷǱȑȅǢȚƳ 

 Fortran ǵɛȢɱȽƲCray ɛȢɱȽƲǑȏǺẎǔǜ╠ Ǖ ѦǶƲfirstprivate ǲ ȓǭ

ǶǋǘȅǢȚƳ 

 namelist Ʋ֯Ẁ ╛ȅǦǶ ὑ ǵ╛ǲ ȓǦẀ ǶƲfirstprivate ǲ ȓǭǶ

ǋǘȅǢȚƳ 

 

C/C++ 

Fortran 

Fortran 

C/C++ 

C/C++ 

Fortran 

Fortran 
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lastprivate  

 

 

 

lastprivate ǶƲ ǵȽȷȭǲᾍǞǭƲ ǫ̊ʣǵɨȷɆȠȢɄɞșɕɧȢɗɶɆǲǠȒǚǯ

șὗ ǞȅǠƳǤǞǭƲɨɶȶɥɱǵ ȖǪǦ♥ƲᾍꜘǠȒȨɨȶɈɩǵɨȷɆȠȢɄɞș Ǟȅ

ǠƳ 

 

 

 

lastprivate ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   lastprivate list  

 

 

 

 

lastprivate ǶƲprivate ǲȏǪǭ ͑ǜȓȒ ǵȷɶɏɶȹɁɆș ͑ǞȅǠƳ 

lastprivate ǲ ȓǦɨȷɆȠȢɄɞǶƲȹȭȵɥɱ 2.9.3.3 Ǯ ȀȐȓȒ private ǵ

ǲ♫ǋȅǠƳқǏǭƲlastprivateװ ǓƲɭɶȭȵȥȠɨɱȮ ș ѩǠȒ ǲ ȓǦǯ

ǔƲǤȓǥȓǵ ǞǋɨȷɆȠȢɄɞǵΙǶƲ ̂ǘȐȓǦɩɶɕǵ ǲ ♥ǵ ȑ ǞƲȅ

ǦǶἬ֧ ǲ ♥ǵ section ǒȐƲȨɨȶɈɩǵɨȷɆȠȢɄɞǲ̈ЊǜȓȅǠƳ 

 

 

ѦḌǵ ǵ Ѧ ẉ ϷǮǉǪǭȉȏǋ ǲᾍǞǭǶƲǤȓǥȓǵ ǶƲȨɨȶɈɩ Ѧǵ

ᾍꜘǠȒ ǲ̈ЊǜȓȅǠƳ 

 

 

ɩɶɕǵ ǲ ♥ǵ ȑ ǞƲȅǦǶἬ֧ ǲ ♥ǵ section ǲȏǪǭΙș̈ЊǜȓǱǒǪ

ǦɨȷɆȠȢɄɞǶƲ ♥ƲʥὑǱΙǯǱȑȅǠƳ̈ЊǜȓǱǒǪǦȳɔȱɱɛɶɋɱɆȉȅǦƲ

♥ƲʥὑǱΙǯǱȑȅǠƳ 

ȉǞƲ ǵ Ȗȑǲ ǵɎɨȠǓἭ᷀ǠȒḹֻƲȨɨȶɈɩɨȷɆȠȢɄɞǶƲǤǵ Ǯὑ

ǜȓȒȏǍǲǱȑȅǠƳ ֻ ș ǘȒǦȈǲƲȨɨȶɈɩɨȷɆȠȢɄɞǵֿ ǵ Ȇ Ȇȋ

ǶƲlastprivate ǵ ǯǞǭ ǚȒȨɨȶɈɩɨȷɆȠȢɄɞǵ ǯֿ ș֝ȐǱǘȓǷ

ǱȑȅǢȚƳ 

lastprivate ǓƲnowait Ǔ ǜȓǭǋȒ Ǯ̓ ǜȓǭǋȒḹֻƲȨɨȶɈɩǵɨȷɆȠ

ȢɄɞǿǵȠȭȹȷǶƲɅɶȽ ֻș╠ǔ ǚǞȅǠƳǚȓș ǘȒǦȈǲƲ ǲ ♥ǵ ȑ

C/C++ 

C/C++ 
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ǞƲȅǦǶἬ֧ ǲ ♥ǵ section ǓƲɨȷɆȠȢɄɞș ǞɓɧɁȵɣǠȒǚǯșͪ ǠȒ

ǦȈǲƲֿ ы ș ЊǞǱǘȓǷǱȑȅǢȚƳ 

ɨȷɆȠȢɄɞǓƲfirstprivate ǯ lastprivate ǵʰ ǲ ȓǦḹֻƲlastprivate ǵǦȈǲⱳ

Ǳ ǶƲfirstprivate ǵǦȈǵǠȀǭǵѧ ӓǵ♥Ǯ ȖȓȅǠƳ 

lastprivate ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.34 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

lastprivate ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 ѩǵẀ ǵʝ Ѧȋ ̱ǵ Ǳǰ ǵẀ ǶƲlastprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 ɭɶȭȵȥȠɨɱȮ ǯ ̂ǘȐȓǦɭɶȭȵȥȠɨɱȮɨɶȶɥɱǓƲparallel ǯ

̂ǘȐȓǦ parallel ɨɶȶɥɱǲ ֻǞǭǋȒḹֻƲparallel ɨɶȶɥɱКǵɕɧȢɗɶɆǮǉ

ȒƲȅǦǶƲparallel ǵ reduction ǲ ȓȒɨȷɆȠȢɄɞǶƲɭɶȭȵȥȠɨɱȮ

ǵ lastprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 

 

 lastprivate ǲ ȓȒȭɧȷḌ ȅǦǶƲǤǵ Ѧ ǵẀ ǶƲfirstprivate ǲȉ

ὑǜȓǱǋ ȑƲǤǵȭɧȷḌǲᾍǠȒȠȭȹȷ֯ Ǯ ǮǶǱǋɅɓȧɩɆǵȱɱȷɆɧȭ

Ƚș ǞȅǠƳ 

 lastprivate ǲ ȓȒȭɧȷḌ ȅǦǶƲǤǵ Ѧ ǵẀ ǶƲȠȭȹȷ֯ Ǯ ǮǶǱ

ǋȱɒɶ̈Њ ἧș ǞȅǠƳȭɧȷḌǵ ǱǪǦẀ ǵǦȈǵȱɒɶ̈Њ ἧǵᴀǷȓ

Ȓ ⅜ǶƲʥὑǯǱȑȅǠƳ 

 lastprivate ǲ ȓȒẀ ǶƲmutable ɟɱɎɶș ǫȭɧȷḌǮǱǋ ȑƲconst ʹ

ǜȓǦḌǮǉǪǭǶǋǘȅǢȚƳ 

 lastprivate ǲ ȓȒẀ ǶƲʥὈЋḌȅǦǶ֓ ḌǮǉǪǭǶǋǘȅǢȚƳ 

 

 

 

 lastprivate ǲ ȓȒẀ ǶƲὑ ֯ ǮǱǘȓǷǱȑȅǢȚƳ 

 ALLOCATABLE ιרș ǫȨɨȶɈɩɨȷɆ₈ₐΩ√ǶƲlastprivate șדȇ ǵЊ

֥ǮƲҊȑ̂ǘȐȓǭǋȒ ǮǱǘȓǷǱȑȅǢȚƳ Ǳ ♥ǵ ȑ ǞƲȅǦǶƲἬ֧

ǲ ♥ǵȹȭȵɥɱǲǑǘȒɨȷɆ₈ₐΩ√ǶƲǤǵ ȑ ǞȅǦǶ ῾⁵ȨɨȶɈ

ɩɨȷɆ₈ₐΩ√ǯֿǟ ᶪș ǫȹȭȵɥɱǒȐ ǘїȒ ƲҊȑ̂ǘȐȓǭǋȒ ǮǱǘ

ȓǷǱȑȅǢȚƳ 

 Fortran ɛȢɱȽƲCray ɛȢɱȽƲǑȏǺẎǔǜ╠ Ǖ ѦǶƲlastprivate ǲ ȓǭǶ

ǋǘȅǢȚƳ 

 namelist Ʋ֯Ẁ ╛ȅǦǶ ὑ ǵ╛ǲ ȓǦẀ ǶƲlastprivate ǲ ȓǭǶ

ǋǘȅǢȚƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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reduction  

 

 

 

reduction ǶƲʝǫǵ ἧǯ ǫ̊ʣǵɨȷɆȠȢɄɞș ὑǞȅǠƳǤȓǥȓǵɨȷɆȠ

ȢɄɞǲᾍǞǭƲɕɧȢɗɶɆȱɒɶǓǤȓǥȓǵ ǵȽȷȭǮ ǜȓƲǤǵ ἧǵǦȈǲ

ўǲѧ ӓǜȓȅǠƳɨɶȶɥɱǵ ˓♥ƲȨɨȶɈɩǵɨȷɆȠȢɄɞǶƲ ὑǜȓǦ ἧș̓

ǞǭƲֺɕɧȢɗɶɆȱɒɶǵΙș ǋǭ ǜȓȅǠƳ 

 

 

 

 

reduction ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    reduction operator list  

 

̊ʤǵ ǶƲ ҧǱ ἧǯǤȓȐǵѧ ӓΙș ǞǭǋȅǠƳὕ ǵѧ ӓΙǶƲɨȾȭȵɥɱǵ

ɨȷɆȠȢɄɞǵɅɶȽǵḌǲ͒ἭǞȅǠƳ 

 

Operator ἧ  ѧ ӓΙ 

+ 0  

*  1  

-  0  

& 0  

| 0  

^ 0  

&&  1  

| | 0  

 

 

 

 

reduction ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

    reduction  { operator  | intrinsic_procedure_name } list  

 

C/C++ 

C/C++ 

Fortran 
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̊ʤǵ ǶƲ ҧǱ ἧǯ Ȇ ǔ׀ǑȏǺѧ ӓΙș ǞǭǋȅǠƳὕ ǵѧ ӓΙǶƲɨ

ȾȭȵɥɱǵɨȷɆȠȢɄɞǵɅɶȽǵḌǲ͒ἭǞȅǠƳ 

 

Operator/In trinsic  

ἧ/ Ȇ  

ѧ ӓΙ 

+ 0  

*  1  

-  0  

.and.  .true.  

.or. .false.  

.eqv.  .true.  

.neqv.  .false.  

max  ɨȾȭȵɥɱǵɨȷɆȠȢɄɞǵḌǮ ǵ ẎΙ 

min  ɨȾȭȵɥɱǵɨȷɆȠȢɄɞǵḌǮ ẎΙ 

iand  ǠȀǭǵɑɁɆǓȨɱ 

ior  0  

ieor  0  

 

 

 

 

 

reduction ǶƲ ӓ ἶ ǲ ֻǵ ἧȋ֯ Ǳ ἧșדȇ ǵǋǖǫǒǵ◐╛ș

ʱѦǲὕ ǠȒǦȈǲ̓ ǠȒǚǯǓǮǔȅǠƳ 

ǤȓǥȓǵɨȷɆȠȢɄɞǵɕɧȢɗɶɆȱɒɶǶƲǉǦǒȉ private Ǔ̓ ǜȓǦǒǵȏǍ

ǲƲ ǵȽȷȭǛǯǲ ǫ ǜȓȅǠƳɕɧȢɗɶɆȱɒɶǶƲʣǵ Ǯ ǞǦ ȑƲ ἧǲ

ᾍꜘǠȒѧ ӓΙǮѧ ӓǜȓȅǠƳreduction Ǔ ὑǜȓǦɨɶȶɥɱǵ ȖȑǮƲȨɨȶ

ɈɩɨȷɆȠȢɄɞǶƲ ὑǞǦ ἧș̓ ǞǭǤȓǥȓǵɕɧȢɗɶɆȱɒɶǵȨɨȶɈɩΙǯ

Ιǵ ֻǢǲȏǪǭ ǜȓȅǠƳ ǵɨȾȭȵɥɱǵ ѝ Ǳ ǶƲ Ιș ◐ǠȒǦ

Ȉǲқ ǜȓȅǠƳ  

 

no wait Ǔ̓ ǜȓǱǋḹֻƲɨȾȭȵɥɱǵ ǶƲ ǵ ȖȑǮὈ˓ǞȅǠƳǞǒǞƲnowait

ǵǉȒ Ǯ reduction Ǔ̓ ǜȓǦḹֻƲȨɨȶɈɩǵɨȷɆȠȢɄɞǿǵȠȭȹȷǶ ֻ

ǞƲʥὑǵҧ șȉǦȐǞȅǠƳǚȓș ǘȒǲǶƲǠȀǭǵȷɪɁɇǓǠȀǭǵ ȑ ǞȅǦǶ

section ǵὕ șὈ˓ǞƲɨȾȭȵɥɱǵ ǵὈ˓ǯɨȷɆȠȢɄɞǵ ǜȓǦΙǓ ǜ

Fortran 
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ȓǦ♥ǲƲȨɨȶɈɩǵɨȷɆȠȢɄɞǿǵȠȭȹȷǓ ȖȓȒȏǍǲֿ ӓǠȒⱳ ǓǉȑȅǠƳ

ǚȓǶƲɎɨȠֿ ș̓ǍǚǯǮƲ ȉ Ӵǲͪ ǠȒǚǯǓǮǔȅǠƳ 

 

ΙǓ ֻǢȐȓȒ ⅜ǶʥὑǯǱȑȅǠƳ♫ǪǭƲ ǯʱѦὕ ș ǞǦḹֻȋǉȒʱѦὕ ǯ

̀ ̓ ǜȓȒȷɪɁɇ ǓֿǟǮȉ ș ǞǦḹֻƲɑɁɆӴ̬Ǯʝ ǠȒ Ǔ♬ȐȓǦȑƲ

̸҇ Ҳᾛ ͈ẆǵȏǍǱ Ǔʝ ǠȒǯǋǍͪ ǶǉȑȅǢȚƳ 

ֻ ș ǘȒǦȈǲǶƲȨɨȶɈɩɨȷɆȠȢɄɞǵֿ ǵ Ȇ Ȇȋ ǶƲreduction

ǵ ǯǞǭ ǚȒȨɨȶɈɩɨȷɆȠȢɄɞǵ ǯֿ ș֝ȐǱǘȓǷǱȑȅǢȚƳ 

 

 

reduction Ǯ ὑǜȓǦɨȷɆȠȢɄɞǶƲʝ ǲǶᶪȅȓȒɨɶȶɥɱКǮ ὑǵ◐

╛Ǯ̓ ǜȓȅǠƳ 

 

 

 

ǲ Ǡ◐╛ǵ ǶƲɨȾȭȵɥɱǵʝ Ǳ̓ ͈ǮǠƳ 

 

x = x op expr  

 x binop=  expr  

 x = expr op  x  ș ǖ  

 x++ 

 ++x 

 x- -  

 -- x 

 

expr ǶƲx ș֓ ǞǱǋȷȩɧḌǮǠƳ 

op ǶƲẉ ὑ ἧǮǶǱǖƲxƲ*Ʋ-Ʋ&Ʋ^Ʋ&& ƲȅǦǶ | | ǵʝǫǮǠƳ 

binop ǶƲẉ ὑ ἧǮǶǱǖƲ+Ʋ*Ʋ-Ʋ& ƲȅǦǶ | ǵʝǫǮǠƳ 

 

 

 

ǲ Ǡ◐╛ǵ ǶƲɨȾȭȵɥɱǵʝ Ǳ̓ ͈ǮǠƳ 

 

 x = x op expr  

 x = expr op x  ș ǖ  

 

op ǶƲxƲ*Ʋ-Ʋ.and.Ʋ.or.Ʋ.eqv. ƲȅǦǶ .neqv. ǮǠƳ╛ǶƲx șדȆȅǢȚƳ 

ɨȾȭȵɥɱ op ǶƲֳ Ǯὕ ǜȓȒ ♥ǵ ǮǠƳ 

C/C++ 

C/C++ 

Fortran 
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ǲ Ǡ◐╛ǵ ǶƲ Ȇ ǔș̓ ǞǦʝ Ǳ̓ ͈ǮǠƳ 

 

 x = intr x, expr_list  

 x = intr expr_list Ʋx  

 

intr ǶƲmaxƲminƲiandƲiorƲȅǦǶ ieor ǮǠƳ 

expr_list ǶƲx șדȅǱǋȱɱɜǮӢўȐȓǦ╛ǵɨȷɆǮǠƳ 

 

 

͈ǲǫǋǭǶƲȹȭȵɥɱ A.35 ș֓ ǞǭǖǧǜǋƳ 

 

 

Ѱ ˗  

 

reduction ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 ɭɶȭȵȥȠɨɱȮ ǵ reduction ǲ ȓȒɨȷɆȠȢɄɞǶƲɭɶȭȵȥȠɨɱȮ

ǒȐ ǞǦɭɶȭȵȥȠɨɱȮɨɶȶɥɱǲ ֻǞǭǋȒ parallel ɨɶȶɥɱКǮǶƲВ

ǮǱǘȓǷǱȑȅǢȚƳ 

 ȉКζșᶪȚǮǋȒɭɶȭȵȥȠɨɱȮȅǦǶ parallel ǵ reduction ǲ ȓȒɨȷ

ɆȠȢɄɞǶƲ ǱȽȷȭǒȐȠȭȹȷǜȓǭǶǋǘȅǢȚƳ 

 reduction ǶƲ Ǯ̲↓ȉ ὑǠȒǚǯǓǮǔȅǠƳǞǒǞƲʝǫǵɨȷɆȠȢɄɞ

ǶƲǤǵ ǵ reduction ǲ ↓ǧǘǞǒ ὑǠȒǚǯǓǮǔȅǢȚƳ 

 

 

 reduction ǲ ȓȒɨȷɆȠȢɄɞǵḌǶƲɨȾȭȵɥɱ ἧǲǯǪǭ ҧǮǱǘȓǷ

ǱȑȅǢȚƳ 

 ֻḌ Ѧșדȇ ƲɛȢɱȽḌƲǑȏǺ֓ ḌǶƲreduction ǲ ὑǞǭǶǋǘȅǢȚƳ 

 reduction ǲ ȓȒɨȷɆȠȢɄɞǶƲconst ʹ ǜȓǭǋǭǶǋǘȅǢȚƳ 

 reduction ǲ ὑǜȓȒ ἧǶƲǤǵ ǲ ȓȒɨȷɆȠȢɄɞǲᾍǞǭẉ ὑ

ǠȒǚǯǶǮǔȅǢȚƳ 

 

 

 

 reduction ǲ ȓȒɨȷɆȠȢɄɞǵḌǶƲɨȾȭȵɥɱ ἧȋ Ȇ ǔǲǯǪǭ

ҧǮǱǘȓǷǋǘȅǢȚƳ 

 reduction ǲ ȓȒɨȷɆȠȢɄɞǶƲὑ ֯ ǮǱǘȓǷǱȑȅǢȚƳ 

 reduction ǲ ȓȒɨȷɆȠȢɄɞǶƲ ȆḌǵ׀Ѽ̂ǔẀ ǮǱǘȓǷǱȑȅǢȚƳ 

Fortran 

C/C++ 

C/C++ 

Fortran 
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 ALLOCATABLE ιרș ǫȨɨȶɈɩɨȷɆ₈ₐΩ√ǶƲreduction șדȇ ǵЊ֥

ǮƲҊ̂ǘǜȓǦ ǮǱǘȓǷǱȑȅǢȚƳқǏǭƲǤǵɨȷɆ₈ₐΩ√ǶƲɨɶȶɥɱКǮ

Ҋ̂ǘƲǑȏǺ/ȅǦǶƲ șǞǭǶǋǘȅǢȚƳ 

 Fortran ɛȢɱȽƲCray ɛȢɱȽƲǑȏǺẎǔǜ╠ Ǖ ѦǶƲreduction ǲ ȓǭǶǋ

ǘȅǢȚƳ 

 ὑǞǦ ἧǶƲ Ȇ ἧǮǱǘȓǷǱȑȅǢȚƳȅǦƲintrinsic_procedure_n ame ǶƲ

ǜȓȒ Ȇ ǔǵʝǫǮǱǘȓǷǱȑȅǢȚƳɨȾȭȵɥɱɨȷɆ₈ₐΩ√ǿǵ̈ЊǶƲ

Ȇ̈Њș Ǟǭ ȖǱǘȓǷǱȑȅǢȚƳ͈ ǯǞǭƲȹȭȵɥɱ A.35 ș֓ ǞǭǖǧǜǋƳ 

 

 

 

ɅɶȽȱɒɶ  

 

ǚǵȹȭȵɥɱǶƲcopy in parallel ǯ ֻɏɧɪɩɵɭɶȭȵȥȠɨɱȮ Ǯ

ҧ ǯ copyprivate single Ǯ ҧ ǲǫǋǭƲ șǞȅǠƳ 

ǚȓȐǵ ǶƲ ǫǵ ǵȽȷȭȅǦǶȷɪɁɇʣǵɕɧȢɗɶɆȅǦǶȷɪɁɇɕɧȢɗɶ

ɆẀ ǒȐȿɶɞКǵ̀ǵ ǵȽȷȭȅǦǶȷɪɁɇʣǵᾍꜘǠȒẀ ǲɅɶȽΙșȱɒɶǠȒǚ

ǯșȳɛɶɆǞȅǠƳ 

ǵɨȷɆȠȢɄɞǮǶƲȱɱɜǮӢўȐȓǦɨȷɆș ὑǞȅǠƳ ȹȭȵɥɱ 2.1 ș֓ Ǟǭ

ǖǧǜǋƳ ǲ ȓǭǋȒǠȀǭǵɨȷɆȠȢɄɞǶƲɗɶȷ ǵȷȱɶɕǵ Ѹǲ♫ǪǭƲ

ѩǮǔǱǘȓǷǱȑȅǢȚƳ ǶƲⱳ Ǳ ǧǘ ȑ Ǟǭ ὑǞǭȉǒȅǋȅǢȚƳǞǒǞƲ

Ẁ ș ὑǞǦɨȷɆȠȢɄɞǶƲֿǟ Ǯ ǫ̊ʣǵ ǲ ȓǭǶǋǘȅǢȚƳ 

 

Fortran 
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copyin  

 

 

 

copyin ǶƲɜȷȽɶȷɪɁɇǵȷɪɁɇɕɧȢɗɶɆẀ ǵΙșƲparallel ɨɶȶɥɱșὕ

ǠȒȿɶɞǵ̀ǵɟɱɎɶǵȷɪɁɇɕɧȢɗɶɆẀ ǿȱɒɶǠȒ ș ͑ǞȅǠƳ 

 

 

 

copyin ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

   copyin list  

 

 

 

 

 

ȱɒɶǶƲȿɶɞǓ◐ ǜȓǦ♥ƲǒǫƲ ̂ǘȐȓǦ ӓɔɫɁȭǵὕ ỒѼǲ ȖȓȅǠƳ

ѦḌǵẀ ǲǫǋǭǶƲȱɒɶǶƲȱɒɶ̈ЊǲȏǪǭ ȖȓȅǠƳ ѦḌǵ ǵ Ѧ ẉ

ϷǮǉǪǭȉȏǋ ǲǑǋǭǶƲǤȓǥȓǵ ǶƲǉǦǒȉɜȷȽɶȷɪɁɇǵ Ѧǵ ǒȐ

ᾍꜘǠȒ̀ǵȷɪɁɇǵ Ѧǵ ǿǵ̈ЊǲȏȒǒǵȏǍǲȱɒɶǜȓȅǠƳȭɧȷḌǲǫǋǭǶƲ

ȱɒɶ̈Њ ἧǓᴀǺїǜȓȅǠƳ ǱǪǦȭɧȷḌǵẀ ǵȱɒɶ̈Њ ἧǵᴀǺїǜȓȒ

⅜ǶʥὑǯǱȑȅǠƳ 

 

 

 

ȱɒɶǶƲȿɶɞǓ◐ ǜȓǦ♥ƲǒǫƲ ̂ǘȐȓǦ ӓɔɫɁȭǵὕ ỒѼǲƲǉǦǒȉ

̈ЊǲȏȒǒǵȏǍǲ ȖȓȅǠƳ 

parallel ɨɶȶɥɱǵЊ֥ǮǶƲparallel ɨɶȶɥɱǵ copyin ǲȏǪǭ◙ ș֞ǘȒǤȓǥȓ

ǵẀ ǵȷɪɁɇǵȱɒɶǶƲ̊ʤǵ Ѹǲ♫ǪǭƲɜȷȽɶȷɪɁɇǵȱɒɶǵҊ̂ǘ Ʋ ֻ

ƲǑȏǺƲὑ ș֝♬ǞȅǠƳ 

 POINTER ιרǮǉȒḹֻ 

 ɜȷȽɶȷɪɁɇǵȱɒɶǓƲǤȓǥȓǵȱɒɶǓ ֻ֯ ǱȽɶȰɁɆǯ ֻǞǭǋȒḹ

ֻƲǤȓǥȓǵȱɒɶǶƲֿǟȽɶȰɁɆǲ ֻǞȅǠƳ 

 ɜȷȽɶȷɪɁɇǵȱɒɶǓƲ ǵḹֻƲǤȓǥȓǵȱɒɶǶƲ ǯǱȑȅǠƳ 

 ǤǍǮǱǘȓǷƲǤȓǥȓǵȱɒɶǶƲʥὑǵ ֻ ǯǱȑȅǠƳ 

C/C++ 

C/C++ 

Fortran 
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 POINTER ιרș ǦǱǋḹֻǶƲǤȓǥȓǵȱɒɶǶƲ Ȇ̈ЊǵȏǍǲƲɜȷȽɶȷɪɁ

ɇǵȱɒɶǵΙǮὑ ǜȓȅǠƳ 

 

 

copyin ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.36 ș֓ ǞǭǖǧǜǋƳ 

 

Ѱ ˗  

 

copyin ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 

 copyin ǲ ȓȒɨȷɆȠȢɄɞǶƲȷɪɁɇɕɧȢɗɶɆǮǱǘȓǷǱȑȅǢȚƳ 

 copyin ǲ ȓȒȭɧȷḌ ǉȒǋǶ Ѧ ǵẀ ǶƲǤǵȭɧȷḌǲᾍǠȒȠȭȹȷ֯

Ǯ ǮǶǱǋȱɒɶ̈Њ ἧș ǞȅǠƳ 

 

 

 

 

 copyin ǲ ȓȒɨȷɆ₈ₐΩ√ǶƲȷɪɁɇɕɧȢɗɶɆǮǱǘȓǷǱȑȅǢȚƳȷɪɁ

ɇɕɧȢɗɶɆǵВ ɔɫɁȭǲ ȓȒ׀Ѽ̂ǔẀ ǶƲ ὑǞǭȉǒȅǋȅǢȚƳǫȅȑƲВ

ɔɫɁȭЋ̱ș ὑǠȒⱳ ǶǉȑȅǢȚƳ 

 copyin ǲ ȓȒВ ɔɫɁȭ׀ǶƲcopyin Ǔ ȓǭǋȒֿǟȷȱɶɕӴ̬ǵʴǮ

В ɔɫɁȭǯǞǭὗ ǜȓǱǘȓǷǱȑȅǢȚƳ 

 ALLOCATABLE ιרș ǫ ѦǶƲҊ̂ǘ ǮǱǘȓǷǱȑȅǢȚƳǤǵ Ѧǵǥȓǥȓǵ

ȷɪɁɇǵȱɒɶǶƲֿǟʣʤ ǮҊȑ̂ǘȐȓǱǘȓǷǱȑȅǢȚƳ 

 

 

Fortran 

C/C++ 

C/C++ 

Fortran 

Fortran 
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copyprivate  

 

 

 

copyprivate ǶƲ ǫǵ ǵȽȷȭǵɅɶȽ ṑǒȐ parallel ɨɶȶɥɱǲιǠȒ̀ǵ

ǵȽȷȭǵɅɶȽ ṑǿɕɧȢɗɶɆẀ ș̓ǪǭΙșɔɫɶɇȫɡȷɆǠȒ ș ͑ǞȅǠƳ 

ֻ ș ǘȒǦȈǲƲɨȷɆȠȢɄɞǵֿ ǵ Ȇ Ȇȋ ǶƲcop yprivate ǵ ǯ

Ǟǭ ǚȒɨȷɆȠȢɄɞǵ ǯֿ ș֝ȐǱǘȓǷǱȑȅǢȚƳ 

 

 

 

copyprivate ǵ ǶƲ̊ʤǵ ȑǮǠƳ 

 

  copyprivate list  

 

 

 

copyprivate Ǔ ὑǜȓǦɨȷɆȠȢɄɞǿǵҧ ǶƲsingle ǲ ǫǘȐȓǦ ӓɔ

ɫɁȭǵὕ ♥ ȹȭȵɥɱ 2.5.3 ș֓ ƲǑȏǺƲȿɶɞКǵ̑ ǵȷɪɁɇǓ ǵ ȖȑǵɎ

ɨȠǒȐїȒѼǲ ǟȅǠƳ 

 

 

parallel ɨɶȶɥɱǲιǞǭǋȒ̀ǵǠȀǭǵ ǵȽȷȭǲǑǋǭǶƲǤȓǥȓǵ ὑǜȓǦɨȷɆ

ȠȢɄɞǶƲ ӓɔɫɁȭșὕ ǞǭǋȒȷɪɁɇǵ ǵȽȷȭКǵᾍꜘǠȒɨȷɆȠȢɄɞǵ

ΙǲȏǪǭὑ ǜȓȅǠƳ ѦḌǵẀ ǲǑǋǭǶƲὑ ǶƲȱɒɶ̈ЊǲȏǪǭ ȖȓȅǠƳ

ѦḌǵ ǵ Ѧ ẉ ϷǮǉǪǭȉȏǋ ǲǑǋǭǶƲǤȓǥȓǵ ǶƲ ӓɔɫɁȭșὕ

ǞǭǋȒȷɪɁɇǵ ǵȽȷȭǵɅɶȽ ṑКǵ Ѧǵ ǒȐƲ̀ǵ ǵȽȷȭǵɅɶȽ

ṑǵ ѦǵᾍꜘǠȒ ǿƲȱɒɶ̈ЊǲȏǪǭȱɒɶǜȓȅǠƳȭɧȷḌǲǑǋǭǶƲȱɒɶ̈Њ

ἧǓᴀǺїǜȓȅǠƳ ǱǪǦȭɧȷḌǵǦȈǵȱɒɶ̈Њ ἧǵᴀǺїǜȓȒ ⅜Ƕʥὑǯ

ǱȑȅǠƳ 

 

C/C++ 

C/C++ 
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ɨȷɆȠȢɄɞǓɛȢɱȽǮǱǋḹֻǶƲparallel ɨɶȶɥɱǲιǞǭǋȒ̀ǵǠȀǭǵ ǵȽȷȭ

ǲǑǋǭƲǤǵɨȷɆȠȢɄɞǶƲ ӓɔɫɁȭșὕ ǞǭǋȒȷɪɁɇǵ ǵȽȷȭКǵᾍꜘ

ǠȒɨȷɆȠȢɄɞǵΙǮƲ ǉǦǒȉ̈ЊǲȏȒǒǵȏǍǲ ὑ ǜȓȅǠƳɨȷɆȠȢɄɞǓɛȢ

ɱȽǵḹֻƲparallel ɨɶȶɥɱǲιǞǭǋȒ̀ǵǠȀǭǵ ǵȽȷȭǲǑǋǭƲǤǵɨȷɆȠȢɄ

ɞǶƲ ӓɔɫɁȭșὕ ǞǭǋȒȷɪɁɇǵ ǵȽȷȭКǵᾍꜘǠȒɨȷɆȠȢɄɞǮƲ ǉǦ

ǒȉɛȢɱȽ̈ЊǲȏȒǒǵȏǍǲ ɛȢɱȽ ֻǜȓȅǠƳ 

 

 

copyprivate ǵ͈ǲǫǋǭǶƲȹȭȵɥɱ A.37 ș֓ ǞǭǖǧǜǋƳ 

 

 

copyprivate ǶƲВ Ẁ ǵ ͑Ǔᶩ ǱǯǔǲƲВ Ẁ ș̓Ǎ̈Ȗȑǵ ǯǱȑȅ

ǠƳ ͈ǏǷƲПₒᴀǺїǞǲǑǋǭƲǤȓǥȓǵɪɗɩǮ ǱȒẀ ș ǠȒǯǔ  

 

 

Ѱ ˗  

 

copyprivate ǵѰ ǶƲ̊ʤǵ ȑǮǠƳ 

 copyprivate ǲ ȓȒǠȀǭǵɨȷɆȠȢɄɞǶƲᶪȅȓǦȱɱɄȫȷɆǵʴǮƲȷɪɁ

ɇɕɧȢɗɶɆȅǦǶɕɧȢɗɶɆǮǱǘȓǷǱȑȅǢȚƳ 

 copyprivate ǲ ȓȒɨȷɆȠȢɄɞǶƲsingle ǵ private ȅǦǶ firstprivate

ǲ ȓǭǶǋǘȅǢȚƳ 

 

 

 copyprivate ǲ ȓǦȭɧȷḌ ȅǦǶƲǤǵ Ѧ ǵẀ ǶƲǤǵȭɧȷḌǲᾍǠȒȠ

ȭȹȷ֯ Ǯ ǮǶǱǋȱɒɶ̈Њ ἧș ǞȅǠƳ 

 

 

 

 copyprivate ǲ ȓǦВ ɔɫɁȭǶƲȷɪɁɇɕɧȢɗɶɆǮǱǘȓǷǱȑȅǢȚƳ 

 Ẏǔǜ╠ Ǖ ѦǶƲcopyprivate ǲ ȓǭǶǋǘȅǢȚƳ 

 ALLOCATABLE ιרș ǫ ѦǶƲcopyprivate ǲȏǪǭ◙ ș֞ǘȒǠȀǭǵȷɪɁ

ɇǮƲֿǟʣʤ ǮҊ̂ǘȐȓǭǋȒ ǲǱǘȓǷǱȑȅǢȚƳ 

 

Fortran 

C/C++ 

C/C++ 

Fortran 

Fortran 

Fortran 
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ɨɶȶɥɱǵɋȷɆ 

 

ǚǵȹȭȵɥɱǮǶƲɨɶȶɥɱǵɋȷɆǲ ǠȒѰ ǲǫǋǭ ǞȅǠƳɋȷɆǲ ǠȒѰ ǶƲ

̊ʤǵ ȑǮǠƳ 

 ɭɶȭȵȥȠɨɱȮɨɶȶɥɱǶƲɭɶȭȵȥȠɨɱȮƲ Ǳ task Ʋcritical Ʋordered Ʋȅ

ǦǶ master ɨɶȶɥɱКǲ ɋȷɆǜȓǭǶǋǘȅǢȚƳ 

 barrier ɨɶȶɥɱǶƲɭɶȭȵȥȠɨɱȮƲ Ǳ task Ʋcritical Ʋordered ƲȅǦǶ master

ɨɶȶɥɱКǲ ɋȷɆǜȓǭǶǋǘȅǢȚƳ 

 master ɨɶȶɥɱǶƲɭɶȭȵȥȠɨɱȮȅǦǶ Ǳ task ɨɶȶɥɱКǲ ɋȷɆǜȓ

ǭǶǋǘȅǢȚƳ 

 ordered ɨɶȶɥɱǶƲcritical ȅǦǶ Ǳ task ɨɶȶɥɱКǲ ɋȷɆǜȓǭǶǋǘȅ

ǢȚƳ 

 ordered ɨɶȶɥɱǶƲordered ș ǫɩɶɕɨɶȶɥɱ ȅǦǶƲɏɧɪɩɩɶɕɨɶ

ȶɥɱ Кǲ ɋȷɆǜȓǱǘȓǷǱȑȅǢȚƳ 

 critical ɨɶȶɥɱǶƲֿǟ׀Ѽǵ critical ɨɶȶɥɱКǲ ƲȅǦǶǤȓ̊ẆǮȉ ɋȷɆ

ǜȓǭǶǋǘȅǢȚƳǚǵѰ ǶƲɅɁɇɫɁȭș ǗǵǲǶӦѝǮǱǋǚǯǲ ǞǭǜǋƳ 

 

ǚȓȐǵ Ѹș ǞǦ͈ǶƲȹȭȵɥɱ A.17 Ʋȹȭȵɥɱ A.38 Ʋȹȭȵɥɱ A.39 ƲǑȏǺȹȭ

ȵɥɱ A.13 ș֓ ǞǭǖǧǜǋƳ 
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ὕ ɧȢɔɧɨɩɶȿɱ 

 

ǚǵ ǮǶƲ̊ʤǵ Ǯ OpenMP API ὕ ɧȢɔɧɨǲǫǋǭ ǞȅǠƳ 

 ὕ ɧȢɔɧɨǵὑ ȹȭȵɥɱ 3.1  

 ʱѦὕ ṑǵѰⱣȋᵂֻǢșǠȒǦȈǲ̓ ǠȒὕ ṑɩɶȿɱ ȹȭȵɥɱ 3.2  

 ɅɶȽǿǵȠȭȹȷșֿ Ǟǭ ǍǦȈǲ̓ ǠȒɫɁȭɩɶȿɱ ȹȭȵɥɱ 3.3  

 ɛɶȽɔɩǱ ɩɶȿɱ ȹȭȵɥɱ 3.4  

 

ș ǞǭƲɩɶȿɱǵ ș ӓǠȒǦȈǲ true ǯ false șʝ Ǳ ǯǞǭ̓ ǞȅǠƳ 

 

 

true ǶȺɫǮǱǋ ΙșƲfalse Ƕ ΙȺɫș  ǞȅǠƳװ

 

 

 

true Ƕ TRUE.ǵ ΙșƲfalse Ƕ.FALSE.ǵ Ιș  ǞȅǠƳװ

 

 

 

Ѱ ˗  

 

̊ʤǵѰ ǓƲǠȀǭǵ OpenMP ὕ ɧȢɔɧɨɩɶȿɱǲ ǜȓȅǠƳ 

 OpenMP ὕ ɧȢɔɧɨɩɶȿɱǶƲPURE ȅǦǶ ELEMENTAL ǔǒȐᴀǺїǞǭǶǋ

ǘȅǢȚƳ 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 

Fortran 

Fortran 
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ὕ ɧȢɔɧɨǵὑ  

 

Ǥȓǥȓǵɗɶȷ ǲᾍǞǭ ǞǦὕ ǶƲOpenMP API ὕ ɧȢɔɧɨɩɶȿɱǯǤǵɏɧ

ɟȽǵ ѩǱɅɶȽȽȢɕǵὑ ș ͑ǞǱǘȓǷǱȑȅǢȚƳǤǵὑ ǶƲǤȓǥȓǵ OpenMP 

API ὕ ɧȢɔɧɨɩɶȿɱǵὗ ǯɅɶȽḌǯǞǭ simple lock Ʋnestable lock ƲǑȏǺ

schedule ǵὗ șדȚǮǋǱǘȓǷǱȑȅǢȚƳǜȐǲƲǤȓǥȓǵὑ Ǯ̀ǵὕ ͒ἭǵΙșὑ

ǞǭȉǒȅǋȅǢȚƳ 

 

 

ɧȢɔɧɨɩɶȿɱǶòCòɨɱȯɶȶǵẆ ǮǠƳ 

ǚǵ Ǯ ǠȒ C/C++ǵὕ ɧȢɔɧɨɩɶȿɱǵɕɫɆȽȢɕὗ ǶƲomp.h ǯǋǍ׀Ѽǵɖ

ɁȾɓȟȢɩǮ ͑ǜȓǱǘȓǷǱȑȅǢȚƳǚǵɓȟȢɩǶ̊ʤșὑ ǞȅǠƳ 

 ǵǠȀǭǵɩɶȿɱǵɕɫɆȽȢɕ 

 Ḍ omp_lock_t  

 Ḍ omp_nest_lock_t  

 Ḍ omp_sched_ t  

ǚǵɓȟȢɩǵ͈Ƕȹȭȵɥɱ D.1 ș֓ ǞǭǖǧǜǋƳ 

 

 

 

OpenMP Fortran  API ὕ ɧȢɔɧɨɩɶȿɱǶẆ ǔǮǠƳǚȓȐǵɩɶȿɱǵ ԁΙǶƲ

ѩǱ ὑǓǱǋ ȑɅɓȧɩɆ ѩǯǱȑȅǠƳ 

ǚǵ Ǯ ǠȒ OpenMP Fortran ὕ ɧȢɔɧɨɩɶȿɱǵǦȈǵ╠ ˿ ὗ ǶƲomp_lib.h

ǯǋǍ׀Ѽǵ Fortran ȢɱȭɩɶɇɓȟȢɩƲȅǦǶ omp_lib ǯǋǍ׀Ѽǵ Fortran 90 ǵɠȶɣɶ

ɩǵ◐╛Ǯ ͑ǜȓǱǘȓǷǱȑȅǢȚƳȢɱȭɩɶɇɓȟȢɩǯɠȶɣɶɩǵǰǨȐǓ ͑ǜȓȒ

ǒƲȅǦǶʰ ͑ǜȓȒǒǶὕ ͒ἭǯǱȑȅǠƳ 

ǚǵɓȟȢɩǶ̊ʤșὑ ǞȅǠƳ 

 ǵǠȀǭǵɩɶȿɱǵȢɱȽɓȥɶȷ 

 ɏɧɟȽ omp_lock_kind  

 ɏɧɟȽ omp_nest_lock_kind  

 ɏɧɟȽ omp_sched_kind  

 Ι yyyymm ș ǫ ɏɧɟȽ openmp_version Ƴyyyy ǯ mm ǶƲὕ ǓȳɛɶɆǠȒ

OpenMP Fortran API Ɏɶȶɥɱǵ₴ǯ ǮǠƳɜȭɫɕɨɕɫȹɁȳșȳɛɶɆǞǭǋȒḹ

ֻƲǚǵΙǶ C ɕɨɕɫȹɁȳǵɜȭɫ _OPENMP ǯʝ ǞȅǠƳ ȹȭȵɥɱ 2.2 ș֓ Ǟǭ

ǖǧǜǋƳ  

ǚǵɓȟȢɩǵ͈Ƕȹȭȵɥɱ D.2 ǯȹȭȵɥɱ D.3 ș֓ ǞǭǖǧǜǋƳ 

C/C++ 

C/C++ 

Fortran 
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╠ ș ǫ̑ ǵ OpenMP ὕ ɧȢɔɧɨɩɶȿɱǓ ǱȒ ѩǵ╠ ǲᾍꜘǮǔȒȏǍǲƲ

╠ ˿ Ǯ █ǠȒǒǰǍǒǶὕ ͒ἭǮǠƳǚǵ █ǵ͈Ƕ̂ D.4 ș֓ ǞǭǖǧǜǋƳ 

 

 

 

ὕ ṑɩɶȿɱ 

 

ǚǵȹȭȵɥɱǮ ǠȒɩɶȿɱǶƲȷɪɁɇȋɕɫȹɁȳƲʱѦ ṑǲ◙ șʦǏǦȑƲɠɉȽ

ɨɱȮșǞȅǠƳ 

 omp_set_num_threads ɩɶȿɱ 

 omp_get_num_threads ɩɶȿɱ 

 omp_get_max_threads ɩɶȿɱ 

 omp_get_thread_num ɩɶȿɱ 

 omp_get_num_procs ɩɶȿɱ 

 omp_in_parallel ɩɶȿɱ 

 omp_set_dynamic ɩɶȿɱ 

 omp_get_dynamic ɩɶȿɱ 

 omp_set_nested ɩɶȿɱ 

 omp_get_nested ɩɶȿɱ 

 omp_set_schedule ɩɶȿɱ 

 omp_get_schedule ɩɶȿɱ 

 omp_get_thread_limit ɩɶȿɱ 

 omp_set_max_active_levels ɩɶȿɱ 

 omp_get_max_active_levels ɩɶȿɱ 

 omp_get_level ɩɶȿɱ 

 omp_get_ancestor_thread_num ɩɶȿɱ 

 omp_get_team_size ɩɶȿɱ 

 omp_get_active_level ɩɶȿɱ 

 

Fortran 
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omp_set_num_threads 

 

 

 

omp_set_num_threads ɩɶȿɱǶƲnthreads - var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲ

num_threads ǵ ὑǓǱǋ ǵ parallel ɨɶȶɥɱǓ̓ ǠȒȷɪɁɇ ǲ◙ șʦǏȅǠƳ 

 

╛ 

 

 

  void omp_set_num_threads int  num_threads  

 

 

 

 

 

  subroutine omp_set_num_threads num_threads  

  integer  num_threads  

 

 

╠ ǵѰ  

 

ǚǵɩɶȿɱǲ ǜȓȒ╠ ǵΙǶ ǵ ǮǱǘȓǷǱȑȅǢȚƳǤǍǮǱǋḹֻƲǚǵɩɶȿɱ

ǵ ǋǶὕ ͒ἭǯǱȑȅǠƳ 

 

ֻ 

 

omp_set_num_threads ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǤǵɨɶȶɥɱș ǞǦȽȷȭ

ǮǠƳ 

 

ҧ  

 

ǚǵɩɶȿɱǵҧ ǶƲnthreads - var К ѰⱣẀ ǵΙș╠ Ǯ ὑǞǦΙǲ ὑǠȒǚǯǮǠƳ 

parallel ɨɶȶɥɱșὕ ǠȒȷɪɁɇ ș ὑǠȒ ѸǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș֓ Ǟǭ

ǖǧǜǋƳ 

omp_set_num_threads ɩɶȿɱǵ͈Ƕȹȭȵɥɱ A.40 ș֓ ǞǭǖǧǜǋƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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˛֓  

 

 nthreads - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 OMP_NUM_THREADS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.2 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_max_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.3 ș֓ ǞǭǖǧǜǋƳ 

 parallel ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 num_threads ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǖǧǜǋƳ 

 

 

omp_get_num_threads 

 

 

 

omp_get_num_threads ɩɶȿɱǶ ᷀ǵȿɶɞǵȷɪɁɇ ș ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_num_thread s void  

 

 

 

 

  integer function omp_get_num_thread s  

 

 

 

ֻ 

 

omp_get_num_threads ɨɶȶɥɱǲᾍǠȒ ֻɨɶȶɥɱǶƲᶪȚǮǋȒ parallel ɨɶȶɥɱǵ

ǍǨ ȉКζǵ parallel ɨɶȶɥɱǮǠƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ҧ  

 

omp_get_num_threads ɩɶȿɱǶƲɩɶȿɱǵɨɶȶɥɱǲ ֻǞǭǋȒ parallel ɨɶȶɥɱș

ὕ ǠȒȿɶɞǵȷɪɁɇ ș ǞȅǠƳɕɫȮɧɞǵ ѝǒȐᴀǺїǜȓǦḹֻƲǚǵɩɶȿ

ɱǶ ș ǞȅǠƳ͈ǯǞǭƲȹȭȵɥɱ A.41 ș֓ ǞǭǖǧǜǋƳ 

parall el ɨɶȶɥɱșὕ ǠȒȷɪɁɇ ș ὑǠȒ ѸǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș֓ Ǟǭ

ǖǧǜǋƳ 

 

˛֓  

 

 parallel ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.1 ș֓ ǞǭǖǧǜǋƳ 

 OMP_NUM_THREADS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.2 ș֓ ǞǭǖǧǜǋƳ 

 

 

omp_get_max_threads 

 

 

 

omp_get_max_threads ɩɶȿɱǶƲὕ ǓǚǵɩɶȿɱǒȐ ǪǦ♥ǲ num_threads ǵ

ὑǵǱǋ parallel ɨɶȶɥɱǲ ǞǦḹֻǲ ǞǋȿɶɞǓ̓ ǮǔȒȷɪɁɇ ǵʣ Ιș Ǟ

ȅǠƳ 

 

╛ 

 

 

  int  omp_get_ max_thread s void  

 

 

 

 

  integer function omp_get_ max_thread s  

 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ֻ 

 

omp_get_max_threads ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǤǵɨɶȶɥɱș ǞǦȽȷȭ

ǮǠƳ 

 

ҧ  

 

omp_get_max_threads Ǔ ǠΙǶ nthreads - var К ѰⱣẀ ǵΙǮǠƳǚǵΙǶƲὕ Ǔǚǵɩ

ɶȿɱǒȐ ǪǦ♥ǲ num_threads ǵ ὑǓǱǋ parallel ɨɶȶɥɱǲ ǞǦǦḹֻǲ

ǞǋȿɶɞǓ̓ ǮǔȒȷɪɁɇ ǵʣ ΙǲǱȑȅǠƳ 

parallel ɨɶȶɥɱșὕ ǠȒȷɪɁɇ ș ὑǠȒ ѸǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș֓ Ǟǭ

ǖǧǜǋƳ 

 

omp_get_max_threads ɩɶȿɱǵ ԁΙǶƲ♥ǵ Ҳ ǵ parallel ɨɶȶɥɱǮ̸ȐȓȒȿ

ɶɞǵǠȀǭǵȷɪɁɇǲӦѝǱ ḢșҲ ǲҊȑ►ǭȒǦȈǲ̓ǍǚǯǓǮǔȅǠƳ 

 

˛֓  

 

 nthreads - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 parallel ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 num_threads ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.1 ș֓ ǞǭǖǧǜǋƳ 

 OMP_NUM_THREADS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.2 ș֓ ǞǭǖǧǜǋƳ 

 

omp_get_thread_num 

 

 

 

omp_get_thread_num ɩɶȿɱǶƲǚǵɩɶȿɱșᴀǺїǞǦ ȅǦǶ Ǳ task ɨɶȶɥ

ɱșὕ ǞǭǋȒȷɪɁɇǵ ᷀ǵȿɶɞКǵȷɪɁɇ ֵș ǞȅǠƳ 

 

╛ 

 

 

  int omp_get_thread _num void  

 

 

C/C++ 

C/C++ 

Fortran 
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  integer function omp_get_thread _num  

 

 

 

ֻ 

 

omp_get_thread_num ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶ ᷀ǵȿɶɞǮǠƳ

omp_get_thread_num ɨɶȶɥɱǲᾍǠȒ ֻɨɶȶɥɱǶƲᶪȚǮǋȒ parallel ɨɶȶɥɱǵǍ

Ǩ ȉКζǵ parallel ɨɶȶɥɱǮǠƳ 

 

ҧ  

 

omp_get_thread_ num ɩɶȿɱǶƲǚǵɩɶȿɱǵɨɶȶɥɱǓ ֻǞǭǋȒ parallel ɨɶȶɥɱ

șὕ ǠȒȿɶɞǲǑǘȒ ᷀ǵȷɪɁɇǵȷɪɁɇ ֵș ǞȅǠƳȷɪɁɇ ֵǶƲȺɫǒȐ

omp_get_num_thread sǲȏȑ ǜȓȒΙȏȑ ᾛǜǋΙȅǮǵ ǮǠƳȿɶɞǵɜȷȽɶȷɪɁ

ɇǵȷɪɁɇ ֵǶȺɫǮǠƳɕɫȮɧɞǵ ѝǒȐᴀǷȓǦḹֻƲǚǵɩɶȿɱǶȺɫș Ǟ

ȅǠƳ 

 

ȠɱȽȢɇȽȷȭǵὕ ʴǶƲȷɪɁɇ ֵǓǋǫẀ ǜȓȒǒȖǒȑȅǢȚƳǤǵȏǍǱ task

ɨɶȶɥɱὕ ʴǲ omp_get_t hread_num Ǔ ԁǠȒΙǶƲʝ ǲǉȅȑ ǮǶǉȑȅǢ

ȚƳ 

 

˛֓  

 

 omp_get_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.2 ș֓ ǞǭǖǧǜǋƳ 

 

Fortran 
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omp_get_num_procs 

 

 

 

omp_get_num_procs ɩɶȿɱǶɕɫȮɧɞǮѫ ֯ ǱɕɫȹɁȳ ș ǞȅǠƳ 

 

╛ 

 

 

  int omp_get_ num_procs void  

 

 

 

 

 

  integer function omp_get_ num_procs  

 

 

 

ֻ 

 

omp_get_num_procs ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶǠȀǭǵȷɪɁɇǮǠƳǚǵɩɶȿ

ɱǵὕ ǶƲ̀ǵ ȋ API ɩɶȿɱǲᾍꜘǠȒ ὑǵɨɶȶɥɱǯ ͜ǶǉȑȅǢȚƳ 

 

ҧ  

 

omp_get_num_procs ɩɶȿɱǶƲǚǵɩɶȿɱǓᴀǺїǜȓǦ ǮɕɫȮɧɞǓѫ ֯ Ǳɕɫ

ȹɁȳ ș ǞȅǠƳomp_get_num_procs ɩɶȿɱǲȏǪǭ ȅȒ ǯƲOpenMP ὕ ǵѰⱣ

ẆǮȵȷɄɞҲ̸ǵǦȈǲᴀǺїǞǦȱɱɄȫȷɆǓ ȇ ǮƲǚǵΙǓẀȖǪǭǋȒ֯ Ǔǉר

Ȓǚǯǲ ǞǭǖǧǜǋƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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omp_in_parallel 

 

 

 

omp_in_parallel ɩɶȿɱǶƲ Ҳ ǵ parallel ɨɶȶɥɱКǒȐᴀǷȓǦḹֻǲ true ș ǞȅǠƳ

Ǥȓ̊ẆǵḹֻǲǶ false ș ǞȅǠƳ 

 

╛ 

 

 

  int omp_in_parallel void  

 

 

 

 

  logical  function omp_ in_parallel  

 

 

ֻ 

 

omp_in_parallel ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǠȀǭǵȷɪɁɇǮǠƳǚǵɩɶȿɱ

ǵὕ ǶƲ ὑǵ parallel ɨɶȶɥɱǲ ͜ǠȒǵǮǶǱǖƲᶪȚǮǋȒǠȀǭǵ parallel ɨɶȶɥ

ɱǵ ǲ͒ἭǞȅǠƳ 

 

ҧ  

 

ᶪȚǮǋȒ parallel ɨɶȶɥɱǵǰȓǒǓ Ҳ ǵḹֻǲ omp_in_parallel ɩɶȿɱǶ true ș

ǞȅǠƳǚǵᴀǺїǞǓ ǵ parallel ɨɶȶɥɱșדȈǦ Ҳ ǵ parallel ɨɶȶɥɱǧǘǮ

ᶪȅȓǭǋȒḹֻǲ false ș ǞȅǠƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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omp_set_dynamic 

 

 

 

omp_set_dynamic ɩɶȿɱǶƲdyn - var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲǤǵ♥ǵ

parallel ɨɶȶɥɱǵὕ Ǯѫ ֯ ǱȷɪɁɇ ǵҲ ș ҧȅǦǶ ҧǲǞȅǠƳ 

 

╛ 

 

 

  void  omp_set_dynamic int dynamic_threads  

 

 

 

 

  subroutine  omp_set_dynamic dynamic_threads  

    logical dynamic _threads  

 

 

 

ֻ 

 

omp_set_dynamic ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǤǵɨɶȶɥɱș ǞǦȽȷȭǮǠƳ 

 

ҧ  

 

ȷɪɁɇ ǵҲ șȳɛɶɆǠȒὕ ǲǑǋǭ omp_set_dynamic ǵ╠ Ǔ true ǯ ͔ǜȓǦ

ḹֻǲҲ Ƕ ҧǯǱȑȅǠƳǤȓ̊ẆǮǶҲ Ƕ ҧǯǱȑȅǠƳ 

ȷɪɁɇ ǵҲ șȳɛɶɆǞǱǋὕ Ǯǚǵɩɶȿɱșὕ Ǟǭȉ̲ǵҧ ȉǉȑȅǢȚƳ

dyn - var ǵΙǶ₡ǲ false ǮǠƳ 

omp_set_dynamic ɩɶȿɱǵ͈ǶƲȹȭȵɥɱ A.40 ș֓ ǞǭǖǧǜǋƳ 

parallel ɨɶȶɥɱșὕ ǠȒȷɪɁɇ ș ǠȒ ѸǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș֓ Ǟǭ

ǖǧǜǋƳ 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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˛֓  

 

 dyn - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.2 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_dynamic ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.8 ș֓ ǞǭǖǧǜǋƳ 

 OMP_DYNAMIC ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.3 ș֓ ǞǭǖǧǜǋƳ 

 

 

omp_get_dynamic 

 

 

 

omp_get_dynamic ɩɶȿɱǶƲȷɪɁɇ ǵҲ Ǔ ҧǒ ҧǒș ὑǠȒ dyn - var К ѰⱣ

Ẁ ǵΙș ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_dynamic void  

 

 

 

 

 

  logical function  omp_get_dynamic   

 

 

ֻ 

 

omp_get_dynamic ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǤǵɨɶȶɥɱș ǞǦȽȷȭǮǠƳ 

 

ҧ  

 

ȷɪɁɇ ǵҲ Ǔ ҧǮǉȒḹֻƲǚǵɩɶȿɱǶ true ș ǞȅǠƳǤȓ̊ẆǵḹֻǶ false

ș ǞȅǠƳὕ ǓȷɪɁɇ ǵҲ șȳɛɶɆǞǭǋǱǘȓǷƲǚǵɩɶȿɱǶ₡ǲ false ș

ǞȅǠƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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parallel ɨɶȶɥɱșὕ ǠȒȷɪɁɇ ș ὑǠȒ ѸǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș֓ Ǟǭ

ǖǧǜǋƳ 

 

˛֓  

 

 dyn - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_dynamic ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.7 ș֓ ǞǭǖǧǜǋƳ 

 OMP_DYNAMIC ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.3 ș֓ ǞǭǖǧǜǋƳ 

 

 

omp_set_nested 

 

 

 

omp_set_nested ɩɶȿɱǶƲnes t- var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲɋȷɆʱѦ

ș ҧȅǦǶ ҧǲǞȅǠƳ 

 

╛ 

 

 

  void  omp_set_nested int nested  

 

 

 

 

  subroutine  omp_set_nested nested  

    logical nested  

 

 

ֻ 

 

omp_set_nested ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǤǵɨɶȶɥɱș ǞǦȽȷȭǮǠƳ 

 

ҧ  

 

ɋȷɆʱѦșȳɛɶɆǠȒὕ ǲǑǋǭ omp_set_nested ǵ╠ Ǔ true ǯ ͔ǜȓǦḹֻǲɋȷɆ

ʱѦǶ ҧǲǱȑȅǠƳǤȓ̊ẆǮǶɋȷɆʱѦǶ ҧǲǱȑȅǠƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ɋȷɆʱѦșȳɛɶɆǞǱǋὕ ǮǶƲǚǵɩɶȿɱșὕ Ǟǭȉ̲ǵҧ ȉǉȑȅǢȚƳnest - var

ǵΙǶ₡ǲ false ǮǠƳ 

parallel ɨɶȶɥɱșὕ ǠȒȷɪɁɇ ș ὑǠȒ ѸǲǫǋǭǶƲȹȭȵɥɱ 2.4.1 ș֓ Ǟǭ

ǖǧǜǋƳ 

 

˛֓  

 

 nest - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.14 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.15 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_nested ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.10 ș֓ ǞǭǖǧǜǋƳ 

 OMP_NESTED ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.4 ș֓ ǞǭǖǧǜǋƳ 

 

 

omp_get_nested 

 

 

 

omp_get_nested ɩɶȿɱǶƲɋȷɆʱѦǓ ҧǒ ҧǒș ὑǠȒ nest - var К ѰⱣẀ ǵΙș

ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_nested void  

 

 

 

 

  logical function  omp_get_nested   

 

 

 

ֻ 

 

omp_get_nested ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǤǵɨɶȶɥɱș ǞǦȽȷȭǮǠƳ 

 

C/C++ 

C/C++ 
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Fortran 
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ҧ  

 

ɋȷɆʱѦǓ ҧǮǉȒḹֻƲǚǵɩɶȿɱǶ true ș ǞȅǠƳǤȓ̊ẆǵḹֻǶ false ș ǞȅǠƳ

ὕ ǓɋȷɆʱѦșȳɛɶɆǞǭǋǱǘȓǷƲǚǵɩɶȿɱǶ₡ǲ false ș ǞȅǠƳ 

parallel ɨɶȶɥɱșὕ ǠȒǦȈǲ̓ ǠȒȷɪɁɇ ș ὑǠȒ ѸǲǫǋǭǶƲȹȭȵɥɱ

2.4.1 ș֓ ǞǭǖǧǜǋƳ 

 

˛֓  

 

 nest - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_nested ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2 .9 ș֓ ǞǭǖǧǜǋƳ 

 OMP_NESTED ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.4 ș֓ ǞǭǖǧǜǋƳ 

 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 129 - 

 

omp_set_schedule 

 

 

 

omp_set_schedule ɩɶȿɱǶƲrun - sched - var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲȷ

ȯȶɣɶɩ ѩǲ runtime Ǔ ὑǜȓǦḹֻǵȷȯȶɣɶɩǲ◙ șʦǏȅǠƳ 

 

╛ 

 

 

  void  omp_set_schedule omp_sched_t kind, int modifier  

 

 

 

 

  subroutine  omp_set_schedule kind, modifier  

    integer (kind=omp_sched_kind) kind  

    integer  modifier  

 

 

 

╠ ǵѰ  

 

ǚǵɩɶȿɱǵ ʝ╠ ǶƲruntime ̊Ẇǵ ҧǱ OpenMP ȷȯȶɣɶɩ ѩǵʝǫƲȅǦǶὕ

ᶭ ǵȷȯȶɣɶɩǮǠƳC/C++ɖɁȾɓȟȢɩ omp.h ǯ Fortran ȢɱȭɩɶɇɓȟȢɩ

omp _lib.h ƲFortran 90 ɠȶɣɶɩɓȟȢɩ omp_lib Ǯ ҧǱὑ șὑ ǞȅǠƳ ҧǱὑ

Ƕ̊ʤǵὑ șדȅǱǘȓǷǱȑȅǢȚƳὕ ᶭ ǵὑ Ιș қǠȒǚǯǓǮǔȅǠƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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 typedef enum omp_sched_t {  

  omp_sched_static = 1,  

  omp_sched_dynamic = 2,  

  omp_sched_guided = 3,  

  omp_sched_auto = 4  

 } omp_sched_t ;  

 

 

 

 

integer ( kind=omp_sched_kind) , parameter ::  omp_sched_static = 1  

integer (kind=omp_sched_kind) , parameter ::  omp_sched_dynamic = 2  

integer (kind=omp_sched_kind) , parameter ::  omp_sched_guided = 3  

integer (kind=omp_sched_kind) , parameter ::  omp_sched_auto = 4  

 

 

ֻ 

 

omp_set_schedule ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǚǵɨɶȶɥɱș ǞǦȽȷȭǮ

ǠƳ 

 

ҧ  

 

ǚǵɩɶȿɱǵҧ ǶƲ ǫǵ╠ ǲ ὑǞǦΙș run - sched - var К ѰⱣẀ ǵΙǲ ὑǠȒǚ

ǯǮǠƳȷȯȶɣɶɩǶ ʝ╠ kind Ǯ ὑǜȓǦȷȯȶɣɶɩȽȢɕǲ ὑǜȓȅǠƳȷȯȶɣɶ

ɩǶ ǵȷȯȶɣɶɩȽȢɕǵǰȓǒƲȅǦǶὕ ᶭ ǵȷȯȶɣɶɩǮǠƳȷȯȶɣɶɩȽȢɕ

static Ʋdynamic Ʋguided ǮǶƲchunk_size Ǔ ˘╠ ǵΙǲ ὑǜȓȅǠƳ ˘╠ ǵΙǓ ȏ

ȑᾛǜǋḹֻƲɅɓȧɩɆǵ chunk_size Ǔ ὑǜȓȅǠƳȷȯȶɣɶɩȽȢɕ auto Ǯ ˘╠ Ƕ

șװ ǨȅǢȚƳὕ ᶭ ǵȷȯȶɣɶɩȽȢɕǮǵ ˘╠ ǵΙǯ Ƕὕװ ͒ἭǯǱȑȅǠƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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˛֓  

 

 К ѰⱣẀ run - sched - var ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_schedule ǲǫǋǭǶƲȹȭȵɥɱ 3.2.12 ș֓ ǞǭǖǧǜǋƳ 

 OMP_SCHEDULE ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.1 ș֓ ǞǭǖǧǜǋƳ 

 ɭɶȭȵȥȠɨɱȮɩɶɕǵȷȯȶɣɶɩǵ ὑǲǫǋǭǶƲȹȭȵɥɱ 2.5.1.1 ș֓ Ǟǭǖ

ǧǜǋƳ 

 

 

omp_get_schedule 

 

omp_get_schedule ɩɶȿɱǶ runtime ȷȯȶɣɶɩǓ ὑǜȓǦǯǔǲ ǜȓȒȷȯȶɣɶɩ

ș ǞȅǠƳ 

 

╛ 

 

 

  void  omp_get_schedule omp_sched_t * kind, int * modifier  

 

 

 

 

  subroutine  omp_get_schedule kind, modifier  

    integer (kind=omp_sched_kind) kind  

    integer  modifier  

 

 

ֻ 

 

omp_get_schedule ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǚǵɨɶȶɥɱș ǞǦȽȷȭǮ

ǠƳ 

 

ҧ  

 

ǚǵɩɶȿɱǶƲɩɶȿɱǓ ֻǞǭǋȒ parallel ɨɶȶɥɱșὕ ǠȒȿɶɞǵ run - sched - var

К ѰⱣẀ ǵΙș ǞȅǠƳ ʝ╠ kind Ƕ̓ ǜȓȒȷȯȶɣɶɩǲǱȑȅǠƳȹȭȵɥɱ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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3.2.11 Ǯὑ ǠȒ ǵȷȯȶɣɶɩȽȢɕǵǰȓǒƲȅǦǶὕ ᶭ ǵȷȯȶɣɶɩȽȢɕǮǠƳ

˘╠ ǵ Ƕȹȭȵɥɱ 3.2.11 ǵ omp_set_schedule ɩɶȿɱǯֿǟǮǠƳ 

 

˛֓  

 

 run - sched - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_schedue ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.11 ș֓ ǞǭǖǧǜǋƳ 

 OMP_SCHEDULE ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.1 ș֓ ǞǭǖǧǜǋƳ 

 ɭɶȭȵȥȠɨɱȮɩɶɕǵȷȯȶɣɶɩǵ ὑǲǫǋǭǶƲȹȭȵɥɱ 2.5.1.1 ș֓ Ǟǭǖ

ǧǜǋƳ 

 

omp_get_thread_limit 

 

 

 

omp_get_thread_limit ɩɶȿɱǶƲɕɫȮɧɞǮѫ ֯ Ǳ OpenMP ȷɪɁɇǵ Ẏ ș Ǟȅ

ǠƳ 

 

╛ 

 

 

  int  omp_get_thread_limit void  

 

 

 

 

  integer  function  omp_get_thread_limit   

 

 

 

ֻ 

 

omp_get_thread_limit ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǠȀǭǵȷɪɁɇǮǠƳǚǵɩ

ɶȿɱǵὕ ǶƲ̀ǵ ȋ API ɩɶȿɱǲᾍꜘǠȒ ὑǵɨɶȶɥɱǯ̲ǵ ͜ȉǉȑȅǢȚƳ 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ҧ  

 

omp_get_thread_limit ɩɶȿɱǶƲthread - limit - var К ѰⱣẀ ǲ ὑǜȓǭǋȒɕɫȮɧɞǮ

ѫ ֯ Ǳ OpenMP ȷɪɁɇǵ Ẏ ș ǞȅǠƳ 

 

˛֓  

 

 thread - limit - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 OMP_THREAD_LIMIT ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.8 ș֓ ǞǭǖǧǜǋƳ 

 

 

omp_set_max_active_levels 

 

 

 

omp_set_max_active_levels ɩɶȿɱǶƲmax - active - levels - var К ѰⱣẀ ǲǤǵΙș ὑǠ

ȒǚǯǲȏȑƲɋȷɆǞǦ Ҳ ǵ parallel ɨɶȶɥɱǵ șѰ ǞȅǠƳ 

 

╛ 

 

 

  void  omp_set_max_active_levels int max_levels  

 

 

 

 

  subroutine  omp_set_ max_active_levels max_levels  

    integer max_levels  

 

 

 

╠ ǵѰ  

 

ǚǵɩɶȿɱǲ ǜȓȒ╠ ǵΙǶ ǮǱǋ ǮǱǘȓǷǱȑȅǢȚƳ ǵ ǮǉȒḹֻǵɩɶ

ȿɱǵ ǋǶὕ ͒ἭǯǱȑȅǠƳ 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ֻ 

 

ɕɫȮɧɞǵ ѝǒȐᴀǺїǜȓǦḹֻƲomp_set_max_active_levels ɨɶȶɥɱǲᾍǠȒ

ֻȷɪɁɇȹɁɆǶƲǚǵɨɶȶɥɱǲ ǞǦȷɪɁɇǮǠƳ̑ ǵ Ǳ parallel ɨɶȶɥɱ

ǵʴǒȐᴀǺїǜȓǦḹֻƲomp_set_max_active_levels ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆ

ǤǞǭⱳ ǱȐ ֻǞǭǋȒɨɶȶɥɱȉ Ƕὕ ͒ἭǯǱȑȅǠƳ 

 

ҧ  

 

ǚǵɩɶȿɱǵҧ ǶƲ╠ ǲ ὑǞǦΙș max - active - levels - var К ѰⱣẀ ǲ ὑǠȒǚǯǮ

ǠƳ 

ὕ ǓȳɛɶɆǠȒ ȏȑẉǋʱѦɪɗɩș ǞǦḹֻƲmax - active - levels - var К ѰⱣẀ ǵ

ΙǲǶὕ ǓȳɛɶɆǠȒʱѦɪɗɩǓ ὑǜȓȅǠƳ 

ǚǵɩɶȿɱǶƲɕɫȮɧɞǵ ѝǒȐᴀǺїǜȓǦḹֻǲǧǘʣ ҧ ǓǉȑȅǠƳ 

Ǳ parallel ɨɶȶɥɱКǒȐᴀǺїǜȓǦḹֻƲǚǵɩɶȿɱǵҧ Ƕὕ ͒ἭǯǱȑȅǠƳ 

 

˛֓  

 

 thr ead - limit - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.15 ș֓ ǞǭǖǧǜǋƳ 

 OMP_MAX_ACTIVE_LEVELS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.7 ș֓ ǞǭǖǧǜǋƳ 

 

 

omp_get_max_active_levels 

 

 

 

omp_get_max_active_levels ɩɶȿɱǶƲɋȷɆǞǦ Ҳ ǵ parallel ɨɶȶɥɱǵ Ẏ ș

ὑǠȒ max - active - levels - var К ѰⱣẀ ǵΙș ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_max_active_levels void  

 

 

 

C/C++ 

C/C++ 
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  integer  function  omp_get_ma x_active_levels   

 

 

 

ֻ 

 

ɕɫȮɧɞǵ ѝǒȐᴀǺїǜȓǦḹֻƲomp_get_max_active_levels ɨɶȶɥɱǲᾍǠȒ

ֻȷɪɁɇȹɁɆǶƲǤǵɨɶȶɥɱǲ ǞǦȷɪɁɇǮǠƳ̑ ǵ Ǳ parallel ɨɶȶɥɱ

ǵʴǒȐᴀǺїǜȓǦḹֻƲomp_get_max_active_levels ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆ

ǤǞǭⱳ ǱȐ ֻǞǭǋȒɨɶȶɥɱȉ Ƕὕ ͒ἭǯǱȑȅǠƳ 

 

ҧ  

 

omp_get_max_active_levels ɩɶȿɱǶƲɋȷɆǞǦ Ҳ ǵ parallel ɨɶȶɥɱǵ Ẏ ș

ὑǠȒ max - active - levels - var К ѰⱣẀ ǵΙș ǞȅǠƳ 

 

˛֓  

 

 thread - limit - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.14 ș֓ ǞǭǖǧǜǋƳ 

 OMP_MAX_ACTIVE_LEVELS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.7 ș֓ ǞǭǖǧǜǋƳ 

 

Fortran 

Fortran 
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omp_get_level 

 

 

 

omp_get_level ɩɶȿɱǶƲǤǵɩɶȿɱșᴀǺїǞǦȽȷȭșᶪȇɋȷɆǞǦ parallel ɨɶȶɥɱ

ǵ ș ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_level void  

 

 

 

 

  integer function  omp_get_level   

 

 

 

ֻ 

 

omp_get_level ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǚǵɨɶȶɥɱș ǞǦȽȷȭǮǠƳ

omp_get_level ɨɶȶɥɱǲᾍǠȒ ֻɨɶȶɥɱǶƲǚǵɨɶȶɥɱșᶪȚǮǋȒ parallel ɨɶȶ

ɥɱǮ ȉКζǵ parallel ɨɶȶɥɱǮǠƳ 

 

ҧ  

 

omp_get_level ɩɶȿɱǶƲǚǵɩɶȿɱșᴀǺїǠȽȷȭșᶪȚǮǋȒƲ ǵ parallel ɨɶȶɥ

ɱșדȅǱǋɋȷɆǞǦ parallel ɨɶȶɥɱ Ҳ ȅǦǶ Ҳ ǵ ș ǞȅǠƳǚǵɩ

ɶȿɱǶ₡ǲ ǮǱǋ ș ǞȅǠƳȅǦƲɕɫȮɧɞǵ ѝǒȐᴀǺїǜȓǦḹֻǶȺɫș

ǞȅǠƳ 

 

˛֓  

 

 omp_get_active_level ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.19 ș֓ ǞǭǖǧǜǋƳ 

 OMP_MAX_ACTIVE_LEVELS ṑẀ ǲǫǋǭǶƲȹȭȵɥɱ 4.7 ș֓ ǞǭǖǧǜǋƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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omp_get_ancestor_thread_num 

 

 

 

omp_get_ancestor_thread_num ɩɶȿɱǶƲ ᷀ǵȷɪɁɇǲɋȷɆɪɗɩșʦǏȒǚǯǮƲϼ

ǵȷɪɁɇ ֵȅǦǶ ᷀ǵȷɪɁɇ ֵș ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_ancestor_thread_num int level  

 

 

 

 

  integer function  omp_get_ancestor_thread_num level  

    integer level  

 

 

ֻ 

 

omp_get_ancestor_thread_num ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǚǵɨɶȶɥɱǲ

ǞǦȷɪɁɇǮǠƳomp_get_ancestor_thread_num ɨɶȶɥɱǲᾍǠȒ ֻɨɶȶɥɱǶƲᶪ

ȚǮǋȒ parallel ɨɶȶɥɱǵǍǨ ȉКζǵ parallel ɨɶȶɥɱǮǠƳ 

 

ҧ  

 

omp_get_ancestor_thread_num ɩɶȿɱǶƲ ᷀ǵȷɪɁɇǮ ὑǞǦɋȷɆɪɗɩǵϼ ǵȷ

ɪɁɇ ֵƲȅǦǶ ᷀ǵȷɪɁɇǵȷɪɁɇ ֵș ǞȅǠƳ ὑǞǦɋȷɆɪɗɩǓƲȺɫǒȐ

omp_get_level ɩɶȿɱǓ Ǡ ᷀ǵȷɪɁɇǵɋȷɆɪɗɩȅǮǵ ᶪẆǮǉȒḹֻƲɩɶȿɱǶ

ș ǞȅǠƳ 

 

 

omp_get_ancestor_thread_num ɩɶȿɱǓ level=0 ǮᴀǺїǜȓǦḹֻƲǚǵɩɶȿɱǶ₡

ǲ ș ǞȅǠƳlevel=omp_get_level( ) ǵḹֻƲǚǵɩɶȿɱǶ omp_get_thread_num ɩɶ

ȿɱǯֿǟ ǯǱȑȅǠƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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˛֓  

 

 omp_get_level ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.16 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_thread_num ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.4 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_team_size ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.18 ș֓ ǞǭǖǧǜǋƳ 

 

omp_get_team_size 

 

 

 

omp_get_team_size ɩɶȿɱǶƲ ᷀ǵȷɪɁɇǵ ὑǞǦɋȷɆɪɗɩǲᾍꜘǞǦƲϼ ȅǦǶ

᷀ǵȷɪɁɇǓιǠȒȷɪɁɇȿɶɞǵȳȢȸș ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_team_size int level  

 

 

 

 

 

  integer function  omp_get_team_size level  

    integer level  

 

 

ֻ 

 

omp_get_team_size ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǤǵɨɶȶɥɱǲ ǞǦȷɪɁ

ɇǮǠƳomp_get_team_size ɨɶȶɥɱǲᾍǠȒ ֻɨɶȶɥɱǶƲᶪȚǮǋȒ parallel ɨɶȶɥ

ɱǵǍǨ ȉКζǵ parallel ɨɶȶɥɱǮǠƳ 

 

 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ҧ  

 

omp_get_team_siz e ɩɶȿɱǶƲϼ ȅǦǶ ᷀ǵȷɪɁɇǓιǞǭǋȒȷɪɁɇȿɶɞǵȳȢȸ

ș ǞȅǠƳ ὑǜȓǦɋȷɆɪɗɩǓƲȺɫǒȐ omp_get_level ɩɶȿɱǓ Ǡ ᷀ǵȷɪɁɇǵ

ɋȷɆɪɗɩȅǮǵ ᶪẆǮǉȒḹֻƲɩɶȿɱǶ ș ǞȅǠƳ Ҳ ǵ parallel ɨɶȶɥ

ɱǶ ǫǵȷɪɁɇǮὕ ǠȒ Ҳ ǵ parallel ɨɶȶɥɱǯ ǱǜȓȅǠƳ 

 

omp_get_team_size ɩɶȿɱǓ level=0 ǮᴀǺїǜȓǦḹֻƲǚǵɩɶȿɱǶ₡ǲ 1 ș Ǟȅ

ǠƳlevel =omp_get_level( ) ǵḹֻƲǚǵɩɶȿɱǶ omp_get_num_threads ɩɶȿɱǯֿǟ

ǯǱȑȅǠƳ 

 

˛֓  

 

 omp_get_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.2 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_level ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.16 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_ancestor_thread_num ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.17 ș֓ Ǟǭǖǧǜ

ǋƳ 

 

 

omp_get_active_level 

 

 

 

omp_get_active_level ɩɶȿɱǶƲǚǵɩɶȿɱșᴀǺїǠȽȷȭșᶪȚǮǋȒ Ҳ ǵ parallel

ɨɶȶɥɱǓɋȷɆǞǭǋȒ ș ǞȅǠƳ 

 

╛ 

 

 

  int  omp_get_active_level void  

 

 

 

 

  integer function  omp_get_active_level   

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ֻ 

 

omp_get_active_level ɨɶȶɥɱǲᾍǠȒ ֻȽȷȭȹɁɆǶƲǚǵɨɶȶɥɱș ǞǦȽȷȭǮ

ǠƳomp_get_active_level ɨɶȶɥɱǲᾍǠȒ ֻɨɶȶɥɱǶƲᶪȚǮǋȒ parallel ɨɶȶɥɱ

ǵǍǨ ȉКζǵ parallel ɨɶȶɥɱǮǠƳ 

 

ҧ  

 

omp_get_active_level ɩɶȿɱǶƲǚǵɩɶȿɱșᴀǺїǠȽȷȭșᶪȚǮǋȒ Ҳ ǵ parallel

ɨɶȶɥɱǓɋȷɆǞǭǋȒ ș ǞȅǠƳǚǵɩɶȿɱǶ₡ǲ ǮǱǋ ș ǞȅǠƳɕɫȮɧ

ɞǵ ѝǒȐᴀǺїǜȓǦḹֻǶȺɫș ǞȅǠƳ 

 

˛֓  

 

 omp_get_level ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.16 ș֓ ǞǭǖǧǜǋƳ 

 

 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 141 - 

 

ɫɁȭɩɶȿɱ 

 

OpenMP ὕ ɧȢɔɧɨǶƲֿ ǵǦȈǲ̓ ǮǔȒ ǱɫɁȭɩɶȿɱșדȚǮǋȅǠƳǚ

ǵ ǱɫɁȭɩɶȿɱǶƲOpenMP ɫɁȭẀ Ǯ ǜȓȒ OpenMP ɫɁȭș ̸ǞȅǠƳ

OpenMP ɫɁȭẀ ǶƲǚǵȹȭȵɥɱǮ ǜȓȒɩɶȿɱș ǞǭȠȭȹȷǞǱǘȓǷǱȑȅǢ

ȚƳ̀ǵ Ǯ OpenMP ɫɁȭẀ ǲȠȭȹȷǠȒɕɫȮɧɞǶ ǲ ǞǭǋȅǢȚƳ 

 

OpenMP ɫɁȭǵ Ƕ uninitialized Ʋunlocked Ʋlocked ǵǍǨǵʝǫǮǠƳ 

ɫɁȭǵ Ǔ unlocked ǮǉȒḹֻƲȽȷȭǶɫɁȭǵ ș locked ǲ ὑǠȒǚǯǓǮǔȅǠƳ

ɫɁȭș ὑǞǦȽȷȭǶƼɫɁȭș ǞǭǋȒƽǯ ǋȅǠƳɫɁȭș ǞǭǋȒȽȷȭǶƲ

ɫɁȭș Ǟǭ unlocked ǵ ǲ ǠǚǯǓǮǔȅǠƳѩǵȽȷȭǓ ǞǭǋȒɫɁȭș

ǠȒȽȷȭșדȇɕɫȮɧɞǶ ǲ ǞǭǋȅǢȚƳ 

 

Ӵ ɫɁȭ simple locks ǯɋȷɆ֯ ǱɫɁȭ nestable locks ǵ ǫǵȽȢɕǵɫɁȭșȳ

ɛɶɆǞǭǋȅǠƳ 

ɋȷɆ֯ ǱɫɁȭǶƲɫɁȭș ǠȒѼǲֿǟȽȷȭǓ̲↓ȉὑǠȒǚǯǓǮǔȅǠƳӴ ɫɁ

ȭǶƲɫɁȭș ὑǞȏǍǯǠȒȽȷȭǓǠǮǲ ǞǭǋȒɫɁȭș ὑǠȒǚǯǶǮǔȅǢȚƳ

Ӵ ɫɁȭẀ ǶӴ ɫɁȭǯ ̂͜ǘȐȓƲӴ ɫɁȭɩɶȿɱǵȆǲ ǠǚǯǓǮǔȅǠƳɋȷ

Ɇ֯ ǱɫɁȭẀ ǶɋȷɆ֯ ǱɫɁȭǯ ̂͜ǘȐȓƲɋȷɆ֯ ǱɫɁȭɩɶȿɱǵȆǲ Ǡ

ǚǯǓǮǔȅǠƳ 

 

ǤȓǥȓǵɫɁȭɩɶȿɱǓȠȭȹȷǠȒɫɁȭǵ ǯ ǲ ǠȒѰ ǶƲǤȓǥȓǵɩɶȿ

ɱǯǉȖǢǭ ǞȅǠƳǚǵѰ Ǔ ǦǜȓǱǋḹֻǵɩɶȿɱǵ ǋǶʥὑǲǱȑȅǠƳ 

 

OpenMP ɫɁȭɩɶȿɱǓɫɁȭẀ ǲȠȭȹȷǠȒǯǔǶƲ₡ǲ ǵɫɁȭẀ ǵΙǲᾍǞǭ

Ȇ Ȇǯ șǞȅǠƳɫɁȭɩɶȿɱǶɨȷɆǵ ὑǓǱǋɓɧɁȵɣșדȚǮǋȅǠƳ₡ǲƲɫ

ɁȭẀ ǵ Ȇȋ ǶɓɧɁȵɣș̢ǍȠɆɝɁȭǱ ̸ǯǞǭὕ ǞǱǘȓǷǱȑȅǢȚƳǞ

ǦǓǪǭƲɫɁȭẀ ǵΙǓ ǱȒȽȷȭ Ǯʝ ǠȒǚǯșͪ ǠȒǦȈǲƲOpenMP ɕɫȮɧɞ

ǲǑǋǭ Ǳ flush ș ǠȒⱳ ǶǉȑȅǢȚƳ 

 

Ӵ ɫɁȭǯɋȷɆ֯ ǱɫɁȭǵǤȓǥȓǵ̓ ͈ǲǫǋǭǶƲȹȭȵɥɱ A.44 ǑȏǺȹȭȵɥ

ɱ A.45 ș֓ ǞǭǖǧǜǋƳ 
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ֻ 

 

ǠȀǭǵɫɁȭɩɶȿɱǵɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǠȀǭǵȷɪɁɇǮǠƳǤǵ

ǦȈɫɁȭɩɶȿɱǶƲȽȷȭșὕ ǞǭǋȒȷɪɁɇǓιǞǭǋȒȿɶɞǲ ͜ǱǖƲǤǵ

OpenMP ɫɁȭǲᾍǞǭɫɁȭɩɶȿɱșᴀǺїǠȽȷȭЋǭǲ◙ ǞȅǠƳ 

 

Ӵ ɫɁȭɩɶȿɱ 

 

 

omp_lock_t ḌǶӴ ɫɁȭș ǠȒǚǯǓǮǔȒɅɶȽḌǮǠƳ̊ʤǵɩɶȿɱǲᾍǞǭƲӴ

ɫɁȭẀ Ƕ omp_lock_t ḌǮǱǘȓǷǱȑȅǢȚƳǠȀǭǵӴ ɫɁȭɩɶȿɱǶ omp_lock_t Ḍ

ǵẀ ǿǵɛȢɱȽǓ╠ ǲⱳ ǮǠƳ 

 

 

 

̊ʤǵɩɶȿɱǲᾍǞǭƲӴ ɫɁȭẀ Ƕ kind=omp_lock_kind ǵ Ẁ ǮǱǘȓǷǱȑȅǢȚƳ 

 

 

Ӵ ɫɁȭɩɶȿɱǶ̊ʤǵ ȑǮǠƳ 

 omp_init_lock ɩɶȿɱǶӴ ɫɁȭșѧ ӓǞȅǠƳ 

 omp_dest roy_lock ɩɶȿɱǶӴ ɫɁȭșѧ ӓѼǵ ǲ ǞȅǠƳ 

 omp_set_lock ɩɶȿɱǶӴ ɫɁȭǓѫ ֯ ǲǱȒȅǮ♅ǨƲǤǵɫɁȭș ὑǞȅǠƳ 

 omp_unset_lock ɩɶȿɱǶӴ ɫɁȭș ǞȅǠƳ 

 omp_test_lock ɩɶȿɱǶӴ ɫɁȭșɄȷɆǞƲѫ ֯ ǱȐǷɫɁȭș ὑǞȅǠƳ 

 

 

ɋȷɆ֯ ǱɫɁȭɩɶȿɱ 

 

 

omp_nest_lock_t ḌǶƲɋȷɆ֯ ǱɫɁȭș ǠȒǚǯǓǮǔȒȨɔȶȥȭɆȽȢɕǮǠƳ̊ʤ

ǵɩɶȿɱǲᾍǞǭƲɋȷɆ֯ ǱɫɁȭẀ Ƕ omp_nest_lock_t ḌǮǱǘȓǷǱȑȅǢȚƳǠȀǭ

ǵɋȷɆ֯ ǱɫɁȭɩɶȿɱǶ omp_nest_lock_t ḌǵẀ ǿǵɛȢɱȽǓ╠ ǲⱳ ǮǠƳ 

 

 

 

 

 

C/C++ 
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Fortran 

Fortran 

C/C++ 

C/C++ 
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̊ʤǵɩɶȿɱǲᾍǞǭƲɋȷɆ֯ ǱɫɁȭẀ Ƕ kind=omp_nest_lock_kind ǵ Ẁ ǮǱǘ

ȓǷǱȑȅǢȚƳ 

 

 

ɋȷɆ֯ ǱɫɁȭɩɶȿɱǶ̊ʤǵ ȑǮǠƳ 

 omp_init_nest_lock ɩɶȿɱǶɋȷɆ֯ ǱɫɁȭșѧ ӓǞȅǠƳ 

 omp_dest roy_nest_lock ɩɶȿɱǶɋȷɆ֯ ǱɫɁȭșѧ ӓѼǵ ǲ ǞȅǠƳ 

 omp_set_nest_lock ɩɶȿɱǶɋȷɆ֯ ǱɫɁȭǓѫ ֯ ǲǱȒȅǮ♅ǨƲǤǵɫɁȭș

ὑǞȅǠƳ 

 omp_unset_nest_lock ɩɶȿɱǶɋȷɆ֯ ǱɫɁȭș ǞȅǠƳ 

 omp_test_nest_lock ɩɶȿɱǶɋȷɆ֯ ǱɫɁȭșɄȷɆǞƲѫ ֯ ǱȐǷɫɁȭș ὑ

ǞȅǠƳ 

 

 

omp_init_lockǯ omp_init_nest_lock 

 

 

 

ǚȓȐǵɩɶȿɱǶƲOpenMP ɫɁȭșѧ ӓǠȒᴷʝǵ ș ͑ǞȅǠƳ 

 

╛ 

 

 

  void  omp_init_lock omp_lock_t * lock  

  void  omp_init_nest_lock omp_nest_lock_t * lock  

 

 

 

 

  subroutine omp_init_lock svar  

  integer kind=omp_lock_kind  svar  

 

  subroutine omp_init_nest_lock nvar  

  integer kind=omp_nest_lock_kind  nvar  

 

Fortran 

Fortran 

C/C++ 

C/C++ 

Fortran 

Fortran 
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╠ ǵѰ  

 

ǚȓȐǵɩɶȿɱǮ Ǔ uninitialized ǮǱǋɫɁȭǿȠȭȹȷǠȒɕɫȮɧɞǶ ǲ Ǟǭǋ

ȅǢȚƳ 

 

ҧ  

 

ǚȓȐǵɩɶȿɱǵҧ ǶɫɁȭș unlocked ǲѧ ӓǠȒǚǯǮǠƳǰǵȽȷȭȉǤǵɫɁȭ

ș ǞǭǋǱǋ ǮǠƳ ǜȐǲƲɋȷɆ֯ ǱɫɁȭǵɋȷɆ ǶȺɫǲ ὑǜȓȅǠƳ 

omp_init_lock ɩɶȿɱǵ͈Ƕȹȭȵɥɱ A.42 ș֓ ǞǭǖǧǜǋƳ 

 

 

omp_destroy_lockǯ omp_destroy_nest_lock 

 

 

 

ǚȓȐǵɩɶȿɱǶ OpenMP ɫɁȭǓ uninitialized ǮǉȒǚǯșͪ ǞȅǠƳ 

 

╛ 

 

 

  void  omp_destroy_lock omp_lock_t * lock  

  void  omp_destroy_nest_lock omp_nest_lock_t * lock  

 

 

 

 

  subrouti ne omp_destroy_lock svar  

  integer kind=omp_lock_kind  svar  

 

  subroutine omp_destroy_nest_lock nvar  

  integer kind=omp_nest_lock_kind  nvar  

 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 145 - 

 

╠ ǵѰ  

 

ǚȓȐǵɩɶȿɱǮ Ǔ unlocked ǮǱǋɫɁȭǲȠȭȹȷǠȒɕɫȮɧɞǶ ǲ Ǟǭǋȅ

ǢȚƳ 

 

ҧ  

 

ǚȓȐǵɩɶȿɱǵҧ ǶɫɁȭǵ ș uninitialized ǲẀ ǠȒǚǯǮǠƳ 

 

 

omp_set_lockǯ omp_set_nest_lock 

 

 

 

ǚȓȐǵɩɶȿɱǶ OpenMP ɫɁȭș ὑǠȒ ș ͑ǞȅǠƳǚȓȐǵɩɶȿɱșᴀǺїǞǦ

ȽȷȭǵɨɶȶɥɱǶɫɁȭǓ ὑǜȓȒȅǮȳȷɘɱɇǜȓȅǠƳ 

 

╛ 

 

 

  void  omp_set_lock omp_lock_t * lock  

  void  omp_set_nest_lock omp_nest_lock_t * lock  

 

 

 

 

  subroutine omp_set_lock sv ar  

  integer kind=omp_lock_kind  svar  

 

  subroutine omp_set_nest_lock nvar  

  integer kind=omp_nest_lock_kind  nvar  

 

 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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╠ ǵѰ  

 

ǚȓȐǵɩɶȿɱǮ Ǔ unin itialized ǵɫɁȭǲȠȭȹȷǠȒɕɫȮɧɞǶ ǲ ǞǭǋȅǢ

ȚƳomp_set_lock ǓȠȭȹȷǠȒ locked ǵӴ ɫɁȭǶƲǤǵɩɶȿɱșᴀǺїǠȽȷȭǓ

ǞǭǋǭǶǱȑȅǢȚƳǤǍǮǱǋǯɅɁɇɫɁȭǓ ǞȅǠƳ 

 

ҧ  

 

ǚȓȐǵɩɶȿɱǶƲǤǵɩɶȿɱșὕ ǞǦȽȷȭș ὑǞǦɫɁȭǓѫ ֯ ǲǱȒȅǮȳȷɘ

ɱɇǞȅǠƳǤǵ♥ƲɫɁȭș ὑǞȅǠƳ 

Ӵ ɫɁȭǶ unlocked ǮǉȒḹֻǲѫ ֯ ǮǠƳɫɁȭǵ Ƕɩɶȿɱșὕ ǞǦȽȷȭǲ

ʦǏȐȓȅǠƳ 

ɋȷɆ֯ ǱɫɁȭǶ unlocked ǮǉȒǒƲɩɶȿɱșὕ ǞǭǋȒȽȷȭǓǠǮǲ ǞǭǋȒḹ

ֻǲѫ ֯ ǮǠƳɫɁȭǵ Ƕɩɶȿɱșὕ ǞǦȽȷȭǲʦǏȐȓȒǒƲǤǵȅȅ Ǩ ǘ

ȅǠƳǤǞǭɫɁȭǵɋȷɆ șқ ǞȅǠƳ 
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omp_unset_lockǯ omp_unset_nest_lock 

 

 

 

ǚȓȐǵɩɶȿɱǶ OpenMP ɫɁȭș ǠȒ ș ͑ǞȅǠƳ 

 

╛ 

 

 

  void  omp_unset_lock omp_lock_t * lock  

  void  omp_unset_nest_lock omp_nest_lock_t * lock  

 

 

 

 

  subroutine omp_ unset_lock svar  

  integer kind=omp_lock_kind  svar  

 

  subroutine omp_ unset_nest_lock nvar  

  integer kind=omp_nest_lock_kind  nvar  

 

 

 

╠ ǵѰ  

 

ǚȓȐǵɩɶȿɱǮƲ Ǔ locked ǮǱǋǒƲǤǵɩɶȿɱșᴀǺїǠȽȷȭǓ ǞǭǋǱǋɫɁ

ȭǲȠȭȹȷǠȒɕɫȮɧɞǶ ǲ ǞǭǋȅǢȚƳ 

 

ҧ  

 

omp_unset_lock ɩɶȿɱǶӴ ɫɁȭǵɫɁȭș ǞȅǠƳ 

omp_unset_nest_lock ɩɶȿɱǶɋȷɆ֯ ǱɫɁȭǵɋȷɆ ș ǞǭƲǤǵ ǓȺɫǲǱ

ǪǦḹֻǶɫɁȭș ǞȅǠƳ 

ɫɁȭǓ ǜȓƲǒǫɫɁȭǓѫ ֯ ǮǱǋǦȈǲ ǫ̊ʣǵ task ɨɶȶɥɱǓȳȷɘɱɇǜȓ

ǭǋȒḹֻƲǚȓȐǵɩɶȿɱǵҧ ǶƲȽȷȭǓ ǫ ǜȓǭɫɁȭǵ șʦǏȐȓȅǠƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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omp_test_lockǯ omp_test_nest_lock 

 

 

 

ǚȓȐǵɩɶȿɱǶ OpenMP ɫɁȭș ὑǠȒǚǯș ȆȅǠǓƲɩɶȿɱșὕ ǞǭǋȒȽȷȭ

ǵὕ ǶȳȷɘɱɇǞȅǢȚƳ 

 

╛ 

 

 

  int  omp_test_lock omp_lock_t * lock  

  int  omp_test_nest_lock omp_nest_lock_t * lock  

 

 

 

 

  logical  function  omp_test_lock svar  

  integer kind=omp_lock_kind  svar  

 

  integer func t ion  omp_test_nest_lock nvar  

  integer kind=omp_nest_lock_kind  nvar  

 

 

 

╠ ǵѰ  

 

ǚȓȐǵɩɶȿɱǮ Ǔ uninitialized ǵɫɁȭǲȠȭȹȷǠȒɕɫȮɧɞǶ ǲ ǞǭǋȅǢ

ȚƳomp_test_lock ǮȠȭȹȷǠȒ locked ǵӴ ɫɁȭǓǤǵɩɶȿɱșᴀǺїǠȽȷȭǲ

ǜȓǭǋȒḹֻǵ ǋǶʥὑǯǱȑȅǠƳ 

 

ҧ  

 

ǚȓȐǵɩɶȿɱǶƲǤǵɩɶȿɱșὕ ǞǭǋȒȽȷȭǵὕ șȳȷɘɱɇǞǱǋǚǯș ǋǭƲ

omp_set_lock ǯ omp_set_nest_lock ǯֿǟ ǮɫɁȭǵ ὑș ȆȅǠƳ 

Ӵ ɫɁȭǲᾍǠȒɫɁȭǵ ὑǓ ҚǞǦḹֻǲ omp_test_lock ɩɶȿɱǶ true ș ǞƲǤȓ̊

ẆǵḹֻǶ false ș ǞȅǠƳ 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ɋȷɆ֯ ǱɫɁȭǲᾍǠȒɫɁȭǵ ὑǓ ҚǞǦḹֻǲ omp_test_nest_lock ɩɶȿɱǶ Ǟǋ

ɋȷɆ ș ǞƲǤȓ̊ẆǵḹֻǶȺɫș ǞȅǠƳ 

 

 

ɩɶȿɱ 

 

ǚǵȹȭȵɥɱǮǶ֯ Ǳ wall clock timer ș ǞȅǠƳ 

 omp_get_wtime ɩɶȿɱ 

 omp_get_wtick ɩɶȿɱ 

 

 

omp_get_wtime 

 

 

 

omp_get_wtime ɩɶȿɱǶ Ӵ̬Ǯ wall clock ǵ ș ǞȅǠƳ 

 

╛ 

 

 

  double  omp_get_wtime void  

 

 

 

 

  double precision function omp_get_wtime   

  

 

 

ֻ 

 

omp_get_wtime ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǚǵɨɶȶɥɱǲ ǞǦȷɪɁɇǮ

ǠƳǚǵɩɶȿɱǵ ԁΙǶ̑ ǵȷɪɁɇ Ǯʝ ǞǭǋȒͪ ǶǉȑȅǢȚƳ 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ҧ  

 

omp_get_wtime ɩɶȿɱǶƲò ֒ǵǉȒ òǒȐ ǞǦ wall clock ǵ ǯ Ǟǋ ș Ǟ

ȅǠƳὕ ǵ ò ֒ǵǉȒ òșǋǫǲǠȒǒǶ̑ ǮǠǓƲȠɕɨȯɶȵɥɱɕɫȮɧɞǵὕ ʴ

ǲẀȖȐǱǋǚǯǶͪ ǜȓǭǋȅǠƳ ԁǜȓǦ ǶòȷɪɁɇǛǯǵ òǮǠƳǤǵǦȈƲǚȓ

Ȑǵ ǶȠɕɨȯɶȵɥɱșὕ ǞǭǋȒǠȀǭǵȷɪɁɇǮʝ ǠȒǚǯǶ ǜȓǭǋȅǢ

ȚƳ 

 

 

ǚǵɩɶȿɱǶƲ̊ʤǲ Ǡ͈ǵȏǍǲ ș ȒǦȈǲ̓ ǠȒǯ˔ ǜȓȅǠƳ 

 

 

 

 double start ;  

 double end ;  

 start = omp_get_wtime( ) ;  

         ɵɵɵ ǜȓȒы  ɵɵɵ 

 end = omp_get_wtime( ) ;  

 printf(ñWork took %f seconds¥nò, end ï start) ;  

 

 

 

 

 

 DOUBLE PRECI SION START, END  

 START = omp_get_wtime( )  

 ɵɵɵ ǜȓȒы  ɵɵɵ 

 END = omp_get_wtime( )  

 PRINT *, ñWork tookò, END ï START, ñsecondsò 

 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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omp_get_wtick 

 

 

 

omp_get_wtick ɩɶȿɱǶƲomp_get_wtime Ǔ̓ǍȽȢɜɶǵ ↓ș ǞȅǠƳ 

 

╛ 

 

 

  double  omp_get_wtick void  

 

 

 

 

  double precision function omp_get_wtick   

  

 

 

ֻ 

 

omp_get_wtick ɨɶȶɥɱǲᾍǠȒ ֻȷɪɁɇȹɁɆǶƲǤǵɨɶȶɥɱǲ ǞǦȷɪɁɇǮ

ǠƳǚǵɩɶȿɱǵ ԁΙǓ̑ ǵȷɪɁɇ Ǯʝ ǠȒͪ ǶǉȑȅǢȚƳ 

 

ҧ  

 

omp_get_wtick ɩɶȿɱǶƲomp_get_wtime Ǔ̓ ǠȒȽȢɜɶǵ ǠȒ ǵѵȆǵ ǵ

ǯֿǟΙș ǞȅǠƳ 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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ṑẀ  

 

ǚǵ ǮǶƲOpenMP ɕɫȮɧɞǵὕ ǲ◙ ǠȒК ѰⱣẀ ș ὑǠȒ OpenMP ǵ ṑẀ ǲ

ǫǋǭ ǞȅǠƳ ȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ  

ṑẀ ǵ׀ѼǶẎ ἬǮǱǘȓǷǱȑȅǢȚƳ ṑẀ ǲ ὑǠȒΙǮǶẎ Ἤǯᾛ ἬǵӢѩǶ

ǱǖƲѼ♥ǲ ǓǉǪǭȉǒȅǋȅǢȚƳɕɫȮɧɞǓ ỒǞǦ♥ǵ ṑẀ ǵẀ ǶƲɕɫȮɧ

ɞ ǲȏȒẀ ǮǉǪǭȉƲOpenMP ǵὕ ǲȏǪǭ ǜȓȅǠƳǞǒǞƲ ўǱ ǵ

ȋ OpenMP API ɩɶȿɱș̓ ǠȒǚǯǲȏǪǭƲʝ ǵК ѰⱣẀ ǵ ὑș OpenMP ɕɫȮ

ɧɞǵὕ ʴǲẀ ǠȒǚǯǓǮǔȅǠƳ 

ṑẀ ǲǶƲ̊ʤǓǉȑȅǠƳ 

 OMP_SCHEDULE ǶƲ runtime ȷȯȶɣɶɩȽȢɕǯȿɡɱȭȳȢȸșѰⱣǠȒ

run - sched - var К ѰⱣẀ ș ὑǞȅǠƳǚǵẀ ǶƲ ҧǱ OpenMP ȷȯȶɣɶɩȽȢɕ

static Ʋdynamic Ʋguided ƲǑȏǺ auto ǵǋǡȓǒș ὑǠȒǚǯǓǮǔȅǠƳ 

 OMP_NUM_THREADS ǶƲ parallel ɨɶȶɥɱǮ̓ ǠȒȷɪɁɇǵ șѰⱣǠȒ

nthreads - var К ѰⱣẀ ș ὑǞȅǠƳ 

 OMP_DYNAMIC ǶƲparallel ɨɶȶɥɱǮ̓ ǠȒȷɪɁɇǵҲ ǵ șѰⱣǠȒǦȈ

ǵ dyn - var К ѰⱣẀ ș ὑǞȅǠƳ 

 OMP_NESTED ǶƲɋȷɆʱѦ ǵ ҧɵ ҧșѰⱣǠȒ nest - var К ѰⱣẀ ș ὑǞȅ

ǠƳ 

 OMP_STACKSIZE ǶƲOpenMP ǵὕ Ǔ ǠȒȷɪɁɇǵȷȽɁȭȳȢȸș ὑǠȒ

stacksize - var К ѰⱣẀ ș ὑǞȅǠƳ 

 OMP_WAIT_POLICY ǶƲȤȥȢɆǞǭǋȒȷɪɁɇǲ ♅ǠȒ ǋș wait - policy - var К

ѰⱣẀ ǲ ὑǞȅǠƳ 

 OMP_MAX_ACTIVE_LEVELS ǶƲɋȷɆǞǦ Ҳ ǵ parallel ɨɶȶɥɱǵ Ẏ șѰⱣ

ǠȒ max - active - levels - var К ѰⱣẀ ș ὑǞȅǠƳ 

 OMP_THREAD_LIMIT ǶƲOpenMP ɕɫȮɧɞșὕ ǠȒȷɪɁɇǵ Ẏ șѰⱣǠȒ

thread - limit - var К ѰⱣẀ ș ὑǞȅǠƳ 

 

ǚǵ ǵ͈ǶƲUnix C shell csh ṑǮǚȓȐǵẀ ș ὑǠȒ ǵ ǮǠƳKorn shell ksh

ǯ DOS ṑǲǑǋǭǶƲ̊ʤǵȏǍǲǱȑȅǠƳ 

 csh  

 

setenv OMP_SCHEDULE ñdynamicò 
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 ksh  

 

export OMP_SCHEDULE=òdynamicò 

 

 

 DOS  

 

set OMP_SCHEDULE=dynamic  

 

 

OMP_SCHEDULE 

 

OMP_SCHEDULE ṑẀ ǶƲrun - sched - var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲȷ

ȯȶɣɶɩȽȢɕǓ runtime ǮǉȒǠȀǭǵɩɶɕ ǵȷȯȶɣɶɩȽȢɕǯȿɡɱȭȳȢȸș

ѰⱣǞȅǠƳ 

ṑẀ ǵΙǶ̊ʤǵ◐╛ǮǠƳ 

 

type [, chu nk ]  

 

 type ǶƲstatic Ʋdynamic Ʋguided Ʋauto ǵǍǨǵ ǫǮǠƳ 

 ȿɡɱȭȳȢȸș ὑǠȒƲ ֯ Ǳ chunk Ƕ ǵ ǮǠƳ 

chunk Ǔ ὑǜȓǭǋȒḹֻǶƲ , ǵѼ♥ǲ ǓǉǪǭȉǒȅǋȅǢȚƳȷȯȶɣɶɩȽȢɕǵ

Ǳ ǶƲȹȭȵɥɱ 2.5.1 ș֓ ǞǭǖǧǜǋƳ 

OMP_SCHEDULE ǵΙǓʣ ǵ◐╛ǲ♫ǪǭǋǱǋḹֻǵɕɫȮɧɞǵ ǋǶƲὕ ͒ἭǯǱȑ

ȅǠƳ 

ὕ ᶭ ǵȷȯȶɣɶɩș OMP_SCHEDULE Ǯ ὑǠȒǚǯǶǮǔȅǢȚƳǚǵȏǍǱȷȯȶɣɶ

ɩǶƲomp_set_schedule ǵᴀǺїǞǲȏȒ ὑǵȆǓ֯ ǮǠƳ ǞǖǶƲȹȭȵɥɱ 3.2.1 1 ș

֓ ǞǭǖǧǜǋƳ 

 

͈  

 

  setenv OMP_SCHEDULE ñguided,4ò 

    setenv OMP_SCHEDULE ñdynamicò 
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˛֓  

 

 run - sched - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 ɩɶɕ ǲǫǋǭǶƲȹȭȵɥɱ 2.5.1 ș֓ ǞǭǖǧǜǋƳ 

 ɏɧɪɩɩɶɕ ǲǫǋǭǶƲȹȭȵɥɱ 2.6.1 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_schedule ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.11 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_schedule ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.12 ș֓ ǞǭǖǧǜǋƳ 

 

 

OMP_ NUM_THREADS 

 

OMP_NUM_THREADS ṑẀ ǶƲnthreads - var К ѰⱣẀ ǵѧ ΙǲǤǵΙș ὑǠȒǚǯ

ǲȏȑƲparallel ɨɶȶɥɱǮ̓ ǠȒȷɪɁɇǵ ș ὑǞȅǠƳOMP_NUM_THREADS ṑẀ

Ʋnum_threads Ʋomp_set_num_threads ɧȢɔɧɨɩɶȿɱƲǑȏǺȷɪɁɇǵҲ

ǵ ˛̸ ǲǫǋǭǵӋ Ǳ ѸǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

ǚǵ ṑẀ ǵΙǶ ǵ ǮǱǘȓǷǱȑȅǢȚƳOMP_NUM_THREADS Ǯ ὑǞǦΙǓὕ Ǔ

ȳɛɶɆǠȒȷɪɁɇ ̊ʣǮǉǪǦȑƲ ǵ ǮǱǋḹֻǵɕɫȮɧɞǵ ǋǶὕ ͒ἭǲǱ

ȑȅǠƳ 

 

͈  

 

  setenv OMP_NUM_THREADS 16 

 

 

˛֓  

 

 nthreads - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 num_threads ǲǫǋǭǶƲȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.1 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_num_threads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.2 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_max_th reads ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_team_size ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.18 ș֓ ǞǭǖǧǜǋƳ 
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OMP_ DYNAMIC 

 

OMP_DYNAMIC ṑẀ ǶƲdyn - var К ѰⱣẀ ǵѧ ΙǲǤǵΙș ὑǠȒǚǯǲȏȑƲὕ

ǞǭǋȒ parallel ɨɶȶɥɱǮ̓ ǠȒȷɪɁɇ ǵҲ șѰⱣǞȅǠƳǚǵ ṑẀ ǵΙǶ

true ȅǦǶ false ǮǱǘȓǷǱȑȅǢȚƳǚǵ ṑẀ Ǔ true ǲ ὑǜȓǦḹֻƲOpenMP ǵὕ

ǶƲȵȷɄɞ ǵ̓ ș ӓǠȒǦȈǲ parallel ɨɶȶɥɱǮ̓ ǠȒȷɪɁɇ ș Ǯǔȅ

ǠƳǚǵ ṑẀ Ǔ false ǲ ὑǜȓǦḹֻƲȷɪɁɇ ǵҲ Ƕ ҧǲǱȑȅǠƳ

OMP_DYNAMIC ǵΙǓƲtrue Ǯȉ false ǮȉǱǋḹֻǵɕɫȮɧɞǵ ǋǶὕ ͒ἭǯǱȑȅǠƳ 

 

͈  

 

  seten v OMP_DYNAMIC t ru e 

 

 

˛֓  

 

 dyn - var К ѰⱣẀ ǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_dynamic ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.7 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_dynamic ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.8 ș֓ ǞǭǖǧǜǋƳ 

 

 

OMP_ NESTED 

 

OMP_NESTED ṑẀ ǶƲnest - var К ѰⱣẀ ǵѧ ΙǲǤǵΙș ὑǠȒǚǯǲȏȑƲɋȷ

ɆʱѦșѰⱣǞȅǠƳǚǵ ṑẀ ǵΙǶ true ȅǦǶ false ǮǱǘȓǷǱȑȅǢȚƳǚǵ ṑẀ Ǔ

true ǲ ὑǜȓǦḹֻǲɋȷɆʱѦǶ ҧǲǱȑȅǠƳǚǵ ṑẀ Ǔ false ǲ ὑǜȓǦḹֻƲɋ

ȷɆʱѦǶ̓ ǮǔȅǢȚƳOMP_NESTED ǵΙǓ true Ǯȉ false ǮȉǱǋḹֻǵɕɫȮɧɞǵ

ǋǶὕ ͒ἭǲǱȑȅǠƳ 

 

͈  

 

  setenv OMP_NESTED false  
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˛֓  

 

 nest - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_nested ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.9 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_nested ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.10 ș֓ ǞǭǖǧǜǋƳ 

 

 

OMP_ STACKSIZE 

 

OMP_STACKSIZE ṑẀ ǶƲstacksize - var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲ

OpenMP ǵὕ Ǔ ǞǦȷɪɁɇǵȷȽɁȭȳȢȸșѰⱣǞȅǠƳǚǵ ṑẀ ǶƲѧ ȷɪɁɇ

ǵȷȽɁȭȳȢȸǶѰⱣǮǔȅǢȚƳ 

ǚǵ ṑẀ ǵΙǶ̊ʤǵ◐╛ǮǠƳ 

 

size  | size B | size K | size M | size G 

 

 size ǶƲOpenMP ǵὕ Ǔ ǠȒȷɪɁɇǵȷȽɁȭȳȢȸș ὑǠȒ ǵ ǮǠƳ 

 BƲKƲMƲǑȏǺ G ǶƲǤȓǥȓƲɎȢɆƲȫɫɎȢɆƲɟȪɎȢɆƲǑȏǺȬȪɎȢɆș ὑ

ǠȒ ἬǮǠƳǚǵǍǨǵ ǫș ὑǠȒḹֻƲsize ǯǵ ǲ ǓǉǪǭȉǒȅǋȅǢȚƳ 

size ǧǘǓ ὑǜȓƲBƲKƲMƲG ǵǰȓȉ ὑǜȓǱǒǪǦḹֻƲsize ǶȫɫɎȢɆǯ Ǳǜȓ

ȅǠƳ 

OMP_STACKSIZE Ǔʣ ǵ◐╛ǲֻǪǭǋǱǋƲȅǦǶὕ Ǔ ȳȢȸǵȷȽɁȭș ͑ǮǔǱ

ǋḹֻǵɕɫȮɧɞǵ ǋǶƲὕ ͒ἭǲǱȑȅǠƳ 

 

͈  

 

   setenv OMP_S TACKSIZE 200 0500B 

   setenv OMP_STACKSIZE ñ3000 k ò 

   setenv OMP_STACKSIZE 10M  

   setenv OMP_STACKSIZE ñ 10 M ò 

   setenv OMP_STACKSIZE ñ20 m ò 

   setenv OMP_STACKSIZE ñ 1Gò 

   setenv OMP_STACKSIZE 2000 0 
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˛֓  

 

ɵstacksize - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 

 

OMP_ WAIT_POLICY 

 

OMP_WAITPOLICY ṑẀ ǶƲwait - policy - var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲȤ

ȥȢɆǞǭǋȒȷɪɁɇǵ ♅ǠȒ ǋǲǫǋǭ OpenMP ǵὕ ǲɐɱɆș ͑ǞȅǠƳ Ǟ

ǭǋȒ OpenMP ǵὕ ǶƲǚǵ ṑẀ ǵ ὑǲ♫ȖǱǖǭȉǒȅǋȅǢȚƳ 

ǚǵ ṑẀ ǵΙǶ̊ʤǵ◐╛ǮǠƳ 

 

ACTIVE | PASSIVE  

 

ACTIVE ǶƲȷɪɁɇǓȤȥȢɆǞǭǋȒ ǲƲʺǲȠȭɄȡɔǮƲɕɫȹɁȳȳȢȭɩș Ǟǭ

ȤȥȢɆǞǭǋȒǚǯș ὑǞȅǠƳ͈ǏǷƲOpenMP ǵὕ ǶȤȥȢɆǞǭǋȒȷɪɁɇșȷɒɱ

ǜǢǭǑǖǚǯǓǮǔȅǠƳ 

PASSIVE ǶƲȷɪɁɇǓȤȥȢɆǞǭǋȒ ǲƲʺǲ Ҳ ǮƲɕɫȹɁȳȳȢȭɩș Ǟ

ǱǋǮȤȥȢɆǞǭǋȒǚǯș ὑǞȅǠƳ͈ǏǷƲOpenMP ǵὕ ǶȤȥȢɆǞǭǋȒȷɪɁɇǒ

Ȑ̀ǵȷɪɁɇǲɕɫȹɁȳǵὕ ȷɪɁɇșўȑ ǏǦȑƲȤȥȢɆȷɪɁɇșȷɨɶɕǜǢǦȑ

ǠȒǚǯǓǮǔȅǠƳ 

ACTIVE ǯ PASSIVE ǵ ǋǵ Ƕὕ ͒ἭǯǱȑȅǠƳ 

 

͈  

 

   setenv OMP_WAIT_POLICY ACTIVE  

   setenv OMP_WAIT_POLICY active  

   setenv OMP_WAIT_POLICY PASSIVE  

   setenv OMP_WAIT_POLICY passive  

 

 

˛֓  

 

 wait - policy - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 
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OMP_MAX_ACTIVE_LEVELS 

 

OMP_MAX_ACTIVE_LEVELS ṑẀ ǶƲmax - active - levels - var К ѰⱣẀ ǵѧ ΙǲǤǵ

Ιș ὑǠȒǚǯǲȏȑƲɋȷɆǞǭǋȒ Ҳ ǵ parallel ɨɶȶɥɱǵ Ẏ șѰⱣǞȅǠƳ 

ǚǵ ṑẀ ǵΙǶƲ ǮǱǋ ǮǱǘȓǷǱȑȅǢȚƳOMP_MAX_ACTIVE_LEVELS ǵΙǓ

ὕ ǮȳɛɶɆǞǭǋȒȒɋȷɆǞǦ Ҳ ǵʱѦɪɗɩǵ ẎΙȏȑẎǔǋḹֻȋƲ ǵ Ǯ

ǉǪǦḹֻǵɕɫȮɧɞǵ ǋǶὕ ͒ἭǯǱȑȅǠƳ 

 

˛֓  

 

 max - active - levels - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_set_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.14 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_max_active_levels ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.15 ș֓ ǞǭǖǧǜǋƳ 

 

 

OMP_ THREAD_LIMIT 

 

OMP_THREAD_LIMIT ṑẀ ǶƲthread - limit - var К ѰⱣẀ ǲǤǵΙș ὑǠȒǚǯǲȏȑƲ

OpenMP ɕɫȮɧɞșὕ ǠȒ OpenMP ȷɪɁɇǵ ș ὑǞȅǠƳ 

ǚǵ ṑẀ ǵΙǶƲ ǵ ǮǱǘȓǷǱȑȅǢȚƳOMP_THREAD_LIMIT Ǯ ὑǞǦΙǓὕ

ǮȳɛɶɆǞǭǋȒȷɪɁɇ ȏȑẎǔǋḹֻȋƲ ǵ ǮǱǋḹֻǵɕɫȮɧɞǵ ǋǶὕ

͒ἭǯǱȑȅǠƳ 

 

˛֓  

 

 thread - limit - var К ѰⱣẀ ǲǫǋǭǶƲȹȭȵɥɱ 2.3 ș֓ ǞǭǖǧǜǋƳ 

 omp_get_thread_limit ɩɶȿɱǲǫǋǭǶƲȹȭȵɥɱ 3.2.13 ș֓ ǞǭǖǧǜǋƳ 
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̂ A 

ɕɫȮɧɞ͈ 

 

̊ʤǲƲǚǵɇȫɣɟɱɆǮὑ ǜȓǭǋȒ ǯɩɶȿɱǵ͈ș ǞȅǠƳ 

 

 

ǲ ǖ ǶƲⱳ ǱǯǔǵȆ ǲǞȅǠƳӴ ǵḹֻǶƲ ǲ ǖ șȢɱɅɱɆǞȅ

ǠƳ 

 

 

Ӵ Ǳɏɧɪɩɩɶɕ 

 

̊ʤǵ͈ǶƲɏɧɪɩɩɶɕ ǮӴ ɩɶɕșʱѦǲǠȒ ȹȭȵɥɱ 2.6.1 ș֓ Ǟǭǖǧ

ǜǋƳ ǲǫǋǭ ǞǭǋȅǠƳɩɶɕ ȑ ǞẀ ǶƲɅɓȧɩɆǮɕɧȢɗɶɆǯǱȑȅǠƳǤǵ

ǦȈƲprivate Ǯ ǲ ὑǠȒⱳ ǶǉȑȅǢȚƳ 

 

 

Example  A.1.1 c  

void a1(int n, float *a, float *b)  

{  

int i;  

 

#pragma omp parallel for  

for (i=1; i<n; i++) /* i is private by default */  

b[i] = (a[i] + a[i - 1]) / 2.0;  

}  

 

C/C++ 

C/C++ 

C/C++ 

C/C++ 
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Example  A.1.1f  

SUBROUTINE A1(N, A, B)  

 

INTEGER I, N  

REAL B(N), A(N)  

 

!$OMP PARALLEL DO !I is private by default  

DO I=2,N  

B(I) = (A(I) + A(I - 1)) / 2.0  

ENDDO  

!$OMP END PARALLEL DO  

 

END SUBROUTINE A1 

 

 

 

OpenMPɟɠɨɠɅɩ 

 

̊ʤǵ͈ǮǶƲPrint  1 ǲǑǋǭƲ ǵΙǶƲȷɪɁɇǵȽȢɝɱȮǯ ǿǵ̈Њǵὕ ǲ͒ἭǞǭƲ

ȅǦǶ ǲǱȑȅǠƳPrint 1 ǲǑǋǭǵΙǓƲ ǲǱȐǱǋǒȉǞȓǱǋ ǶƲ ǫǉȑȅǠƳ

ǫǶƲ ǿǵ̈ЊǓὕ ǜȓȒѼǲƲPrint 1 Ǔὕ ǜȓȒǒȉǞȓȅǢȚƳ ǫ ǵ ǶƲPrint 

1 Ǔ ǿǵ̈Њǵ♥ǲὕ ǜȓǭȉƲɓɧɁȵɣǓ̈Њǵ♥ǲȷɪɁɇ ǲȏǪǭὕ ǜȓǭǋǱǋ

ǒȉǞȓǱǋǵǮƲȷɪɁɇ ǓΙ ș ǠȒͪ ǶǉȑȅǢȚƳ 

Print 1 ǵ♥ǵɎɨȠǶƲǠȀǭǵȷɪɁɇǮǵ ǵɓɧɁȵɣǯ ǫǵȷɪɁɇֿ șדȚǮǋȅ

ǠƳǤǵǦȈƲɕɫȮɧɜǶƲPrint 2 ǯ Print 3 ǵʰ ǮƲΙ ǓɕɨɱɆǜȓȒǚǯǓͪ ǜȓȅ

ǠƳ 

Fortran 

Fortran 
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Example A.2.1c  

#include <stdio.h>  

#include  <omp.h>  

 

int main(){  

int x;  

 

x = 2;  

#pragma omp parallel num_threads(2) shared(x)  

  {  

 

if (omp_get_thread_num() == 0) {  

x = 5;  

} else {  

/* Print 1: the following read of x has a race */  

printf("1: Thread# %d: x = %d ¥n", omp_get_thread_num(),x );  

}  

 

#pragma omp barrier  

 

if (omp_get_thread_num() == 0) {  

/* Print 2 */  

printf("2: Thread# %d: x = %d ¥n", omp_get_thread_num(),x );  

} else {  

/* Print 3 */  

printf("3: Thread# %d: x = %d ¥n", omp_get_thread_num(),x );  

}  

  }  

return 0;  

}  

 

C/C++ 

C/C++ 
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Example A.2.1f  

PROGRAM A2 

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

INTEGER X  

 

X = 2  

!$OMP PARALLEL NUM_THREADS(2) SHARED(X) 

 

IF (OMP_GET_THREAD_NUM() .EQ. 0) THEN  

X = 5  

ELSE  

! PRINT 1: The following read of x has a race  

PRINT *,"1: THREAD# ", OMP_GET_THREAD_NUM(), "X = ", X  

ENDIF  

 

!$OMP BARRIER 

 

IF (OMP_GET_THREAD_NUM() .EQ. 0) THEN  

! PRINT 2  

PRINT *,"2: THREAD# ", OMP_GET_THREAD_NUM(), "X = ", X  

ELSE  

! PRINT 3  

PRINT *,"3: THREAD# ", OMP_GET_THREAD_NUM(), "X = ", X  

ENDIF  

 

!$OMP END PARALLEL  

 

      END PROGRAM A2 

 

 

̊ʤǵ͈ǶƲǱǣƲẀ ș ǟǭ Ǟǋֿ șὕ ǠȒǵǓ Ǟǋǒș ǞǭǋȅǠƳflag ǵΙǶƲ

ȷɪɁɇ ǮǶʰ ǵɕɨɱɆǮ ὑ ǯǱȑƲȅǦƲdata ǵΙǶƲ ǵɕɨɱɆǮǧǘƲ

ǲὑ ǜȓȅǠƳ 

 

 

 

Fortran 

Fortran 
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Example A.2.2c  

#include <omp.h>  

#include <stdio.h>  

int main()  

{  

int data;  

int flag=0;  

#pragma omp parallel  

{  

if(omp_get_thread_num()==0)  

{  

/* Write to the data buffer that will be read by thread */  

data = 42;  

/* Flush data to thread 1 and strictly order the write to data  

       relative to the write to the flag */  

#pragma omp flush(flag, data)  

/* Set flag to release thread 1 */  

flag =  1;  

/* Flush flag to ensure that thread 1 sees the change */  

       #pragma omp flush(flag)  

}  

else if(omp_get_thread_num()==1)  

{  

/* Loop until we see the update to the flag */  

#pragma omp flush(flag, data)  

while(flag < 1)  

   {  

#pragma omp flush(flag , data)  

}  

/* Values of flag and data are undefined */  

printf("flag=%d data=%d ¥n", flag, data);  

#pragma omp flush(flag, data)  

/* Values data will be 42, value of flag still undefined */  

printf("flag=%d data=%d ¥n", flag, data);  

}  

}  

}  

C/C++ 

C/C++ 
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Example A.2 .2f  

PROGRAM EXAMPLE 

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

INTEGER DATA 

INTEGER FLAG 

 

!$OMP PARALLEL 

IF(OMP_GET_THREAD_NUM() .EQ. 0) THEN  

! Write to the data buffer that will be read by thread 1  

DATA = 42  

! Flush DATA to thread 1 and strictly order the wr ite to DATA  

     ! relative to the write to the FLAG  

!$OMP FLUSH(FLAG, DATA)  

! Set FLAG to release thread 1  

FLAG = 1;  

 ! Flush FLAG to ensure that thread 1 sees the change */  

!$OMP FLUSH(FLAG)  

ELSE IF(OMP_GET_THREAD_NUM() .EQ. 1) THEN  

 ! Loop until we see the update to the FLAG  

$OMP FLUSH(FLAG, DATA)  

DO WHILE(FLAG .LT. 1)  

!$OMP FLUSH(FLAG, DATA)  

ENDDO 

! Values of FLAG and DATA are undefined  

PRINT *, 'FLAG=', FLAG, ' DATA=', DATA  

!$OMP FLUSH(FLAG, DATA)  

!Values DATA will be 42, value of FLAG still unde fined */  

PRINT *, 'FLAG=', FLAG, ' DATA=', DATA  

ENDIF 

! $OMP END PARALLEL  

       END 

 

 

Fortran 

Fortran 
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ǚǵ͈ǶƲǱǣƲẀ ș ǟǭ Ǟǋֿ șὕ ǠȒǵǓ Ǟǋǒș ǞǭǋȅǠƳȷɪɁɇ ǯȷ

ɪɁɇ ǵ ǶƲǋǡȓǵ Ǯȉὕ ǮǔȅǠƳ 

 

 

Example A.2.3c  

#include <omp.h>  

#include <stdio.h>  

int main()  

{  

int flag=0;  

 

#pragma omp p arallel  

 {  

if(omp_get_thread_num()==0)  

{  

/* Set flag to release thread 1 */  

#pragma omp atomic  

flag++;  

/* Flush of flag is implied by the atomic directive */  

}  

else if(omp_get_thread_num()==1)  

{  

/* Loop until we see that flag reaches 1*/  

#pragma omp flush( flag)  

while(flag < 1)  

     {  

#pragma omp flush(flag)  

     }  

printf("Thread 1 awoken ¥n");  

/* Set flag to release thread 2 */  

#pragma omp atomic  

flag++;  

/* Flush of flag is implied by the atomic directive */  

}  

else if(omp_get_thread_num()==2)  

{  

/* Loop unti l we see that flag reaches 2 */  

#pragma omp flush(flag)  

C/C++ 
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while(flag < 2)  

   {  

#pragma omp flush(flag)  

   }  

printf("Thread 2 awoken ¥n");  

 }  

}  

}  

 C/C++ 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 167 - 

 

 

Example A.2.3f  

PROGRAM EXAMPLE 

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

INTEGER FLAG 

 

!$OMP PARALLEL 

IF(OMP_GET_THREAD_NUM() .EQ. 0) THEN  

! Set flag to release thread 1  

! $OMP ATOMIC 

FLAG = FLAG + 1  

!Flush of FLAG is implied by the atomic directive  

ELSE IF(OMP_GET_THREAD_NUM() .EQ. 1) THEN  

! Loop until we see that FLAG reaches 1  

!$OMP FLUSH(FLAG, DATA)  

DO WHILE(FLAG .LT. 1)  

!$OMP FLUSH(FLAG, DATA)  

ENDDO 

PRINT *, 'Thread 1 awoken'  

! Set FLAG to release thread 2  

! $OMP ATOMIC 

FLAG = FLAG + 1  

!Flush of FLAG is implied by the atomic directive  

ELSE IF(OMP_GET_THREAD_NUM() .EQ. 2) THEN  

! Loop until we see that FLAG reach es 2  

!$OMP FLUSH(FLAG, DATA)  

DO WHILE(FLAG .LT. 2)  

!$OMP FLUSH(FLAG, DATA)  

ENDDO 

PRINT *, 'Thread 2 awoken'  

ENDIF 

!$OMP END PARALLEL  

END 

 

 

Fortran 

Fortran 
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̏̂ǔȱɱɏȢɩ 

 

 

̊ʤǵ͈ǶƲOp en MP ǵɜȭɫ _OPENMP ȹȭȵɥɱ 2.2 ș֓ ǞǭǖǧǜǋƳ ș̓ǪǦ ̏

̂ǔȱɱɏȢɩǫǋǭ șǞǭǋȅǠƳOpenMP ǮǵȱɱɏȢɩǮǶɜȭɫ _OPENMP Ǔὑ ǜ

ȓȅǠƳ 

 

Example A.3.1c  

#include <stdio.h>  

int main()  

{  

 

# ifdef _OPENMP  

printf("Compiled by an OpenMP - compliant implementation. ¥n");  

# endif  

 

return 0;  

}  

 

 

 

̊ʤǵ͈ǶƲ ̏̂ǔȱɱɏȢɩǵ ȹȭȵɥɱ 2.2 ș֓ ǞǭǖǧǜǋƳ ǵ̓ ǲǫǋǭ

șǞǭǋȅǠƳOpenMP ǮǵȱɱɏȢɩǮǶƲ ̏̂ǔȱɱɏȢɩǵ  !$  ș ǞǭƲ ǫ

ǵȷɘɶȷǯǞǭ֝ȑ ǋȅǠƳᶭὑ◐╛ǵȻɶȷǮǶƲ ǲȏǪǭ ὑǜȓǦ ǶƲ ȩɧɞ

̊ ǒȐỒȅȐǱǘȓǷǱȑȅǢȚƳ 

 

Example A.3.1f  

PROGRAM A3  

 

C234567890  

!$     PRINT *, "Compiled by an OpenMP - compliant implementation."  

 

END PROGRAM A3 

 

 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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К ѰⱣẀ  

 

ȹȭȵɥɱ 2.3 ǲȏȑƲOpenMP ǵὕ ǶƲɕɫȮɧɞǵ ǋșѰⱣǠȒК ѰⱣẀ ǓǉȒȏǍ

ǲҲ̸ǞǱǘȓǷǱȑȅǢȚƳǚǵ͈ǶƲ ǫǵК ѰⱣẀ nthreads - var ǯ

max - active - levels - var ǲǫǋǭ ǞȅǠƳnthreads - var К ѰⱣẀ ǶƲ ǞǦ parallel

ɨɶȶɥɱșὕ ǠȒȷɪɁɇǵ șѰⱣǞȅǠƳȽȷȭǛǯǲǚǵК ѰⱣẀ ǵ ǫǵȱɒɶǓ

̸ȐȓȅǠƳmax - active - levels - var К ѰⱣẀ ǶƲɋȷɆǜȓǦ Ҳ ǵ parallel ɨɶȶɥɱ

ǵ Ẏ șѰⱣǞȅǠƳǚǵК ѰⱣẀ ǵȱɒɶǶƲɕɫȮɧɞЋ̱Ǯ ǫǧǘἭ᷀ǞȅǠƳ 

̊ʤǵ͈ǶƲnthreads - var К ѰⱣẀ ǵΙǶƲomp_set_num_threads ǵᴀǺїǞǮẀ ǜȓȅ

ǠƳnthreads - var ǵ ǞǋΙǶƲparallel ɨɶȶɥɱșὕ ǞƲomp_set_num_threads șᴀїǞ

Ǧ ǵȽȷȭǧǘǲ ǜȓȅǠƳmax - active - levels - var К ѰⱣẀ ǶȮɫɶɎɩǮǠƳǤǵ

ǦȈƲǠȀǭǵȽȷȭǮֿǟΙǯǱȑȅǠƳ 

 

 

Example A.4.1c  

#include <stdio.h>  

#include <omp.h>  

 

int main (void)  

{  

omp_set_nested(1);  

omp_set_max_active_levels(8);  

omp_set_dynamic(0);  

omp_set_num_threads(2);  

 

#pragma omp parallel  

     {  

omp_set_num_threads( 3);  

 

#pragma omp parallel  

            {  

omp_set_num_threads(4);  

#pragma omp single  

  {  

/*  

* The following should print:  

* Inner: max_act_lev=8, num_thds=3, max_thds=4  

C/C++ 
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* Inner: max_act_lev=8, num_thds=3, max_thds=4  

*/  

printf ("Inner: max_act_lev=%d, num_thd s=%d,  

max_thds=%d ¥n",  

omp_get_max_active_levels(), omp_get_num_threads(),  

omp_get_max_threads());  

 

                   }  

              }  

  

#pragma omp barrier  

#pragma omp single  

             {  

/*  

* The following should print:  

* Outer: max_act_lev=8, num_t hds=2, max_thds=3  

*/  

printf ("Outer: max_act_lev=%d, num_thds=%d, max_thds=%d ¥n",  

omp_get_max_active_levels(), omp_get_num_threads(),  

omp_get_max_threads());  

            }  

}  

  }  

 

 
C/C++ 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 171 - 

Example A.4.1f  

program icv  

use omp_lib  

 

call omp_set_nested(.true.)  

cal l omp_set_max_active_levels(8)  

call omp_set_dynamic(.false.)  

call omp_set_num_threads(2)  

 

!$omp parallel  

call omp_set_num_threads(3)  

 

!$omp parallel  

call omp_set_num_threads(4)  

!$omp single!  

!      The following should print:  

!      Inner: max_act_lev = 8 , num_thds= 3 , max_thds= 4  

!      Inner: max_act_lev= 8 , num_thds= 3 , max_thds= 4  

print *, ("Inner: max_act_lev=", omp_get_max_active_levels(),  

& ", num_thds=", omp_get_num_threads(),  

& ", max_thds=", omp_get_max_threads())  

!$omp end single  

!$ omp end parallel  

 

!$omp barrier  

!$omp single  

 

!      The following should print:  

!      Outer: max_act_lev= 8 , num_thds= 2 , max_thds= 3  

print *, ("Outer: max_act_lev=", omp_get_max_active_levels(),  

& ", num_thds=", omp_get_num_threads(),  

& ", max_ thds=", omp_get_max_threads())  

 

!$omp end single  

!$omp end parallel  

end  

Fortran 

Fortran 
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parallel  

 

parallel ȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳ ǶƲ ↓ǓẎǔǋʱѦɕɫȮɧɞǮ̓ ǠȒǚ

ǯǓǮǔȅǠƳ̊ ʤǵ͈ǮǶƲparallel ɨɶȶɥɱКǵǤȓǥȓǵȷɪɁɇǓƲȷɪɁɇ ֵǲȏǪǭ

ȮɫɶɎɩ Ѧ x ǵѝ ǲǫǋǭ ὑǞȅǠƳ 

 

 

Example A.5.1c  

#include <omp.h>  

 

void subdomain(float *x, int istart, int ipoints)  

{  

int i;  

 

for (i = 0; i < ipoints; i++)  

x[istart+i] = 123.456;  

}  

 

void sub(float *x, int npoints)  

{  

int iam, nt, ipoints, istart;  

 

#pragma omp parallel default(shar ed) private(iam,nt,ipoints,istart)  

    {  

iam = omp_get_thread_num();  

nt = omp_get_num_threads();  

ipoints = npoints / nt; /* size of partition */  

istart = iam * ipoints; /* starting array index */  

if (iam == nt - 1) /* last thread may do more */  

ipoints = npo ints -  istart;  

subdomain(x, istart, ipoints);  

}  

}  

 

int main()  

{  

float array[10000];  

C/C++ 
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sub(array, 10000);  

 

return 0;  

}  

 C/C++ 
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Example A.5.1f  

SUBROUTINE SUBDOMAIN(X, ISTART, IPOINTS)  

INTEGER ISTART, IPOINTS  

REAL X(*)  

INTEGER I  

 

DO 100 I=1,IPOINTS  

X(ISTAR T+I) = 123.456  

100     CONTINUE  

 

END SUBROUTINE SUBDOMAIN 

 

SUBROUTINE SUB(X, NPOINTS)  

INCLUDE "omp_lib. h" ! or USE OMP_LIB  

REAL X(*)  

INTEGER NPOINTS 

INTEGER IAM, NT, IPOINTS, ISTART  

 

!$OMP PARALLEL DEFAULT(PRIVATE) SHARED(X,NPOINTS)  

 

IAM = OMP_GET_THREAD_NUM() 

NT = OMP_GET_NUM_THREADS() 

IPOINTS = NPOINT S/NT 

ISTART = IAM * IPOINTS  

IF (IAM .EQ. NT - 1) THEN  

IPOINTS = NPOINTS ï ISTART 

ENDIF 

CALL SUBDOMAIN(X,ISTART,IPOINTS)  

 

!$OMP END PARALLEL 

END SUBROUTINE SUB 

 

PROGRAM A5 

REAL ARRAY(10000)  

CALL SUB(ARRAY, 10 000)  

END PROGRAM A5  

 

Fortran 

Fortran 
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num_threads  

 

̊ʤǵ͈ǶƲnum_threads ȹȭȵɥɱ 2.4 ș֓ ǞǭǖǧǜǋƳǲǫǋǭ ǞǭǋȅǠƳ

parallel ɨɶȶɥɱǶƲ Ẏ 10 ΉǵȷɪɁɇǮὕ ǜȓȅǠƳ 

 

Example A.6.1c  

#include <omp.h>  

int main()  

{  

omp_set_dynamic(1);  

 

#pragma omp paral lel num_threads(10)  

   {  

/* do work here */  

   }  

return 0;  

  }  

 

 

 

Example A.6.1f  

PROGRAM A6 

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

CALL OMP_SET_DYNAMIC(.TRUE.)  

  

!$OMP    PARALLEL NUM_THREADS(10) 

! do work here  

!$OMP    END PARALLEL  

END PROGRAM A6 

 

C/C++ 

C/C++ 

Fortran 

Fortran 
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do ǲ ǠȒ FortranǵѰ  

 

do КǮ ǵ DO Ƕֿǟ DO șВ ǠȒḹֻƲǤǵ do ǵ♥Ȕǲ end do Ǔ

ǉȓǷƲdo Ƕ ѧ ǫȅȑƲ ȉẆζ ǵ DO ǧǘǲ ὑǜȓȒǚǯǓǮǔȅǠƳ ǞǖǶƲ

ȹȭȵɥɱ 2.5.1 ș֓ ǞǭǖǧǜǋƳ̊ʤǵ͈ǶƲɩɶɕ ǵ Ǟǋ̓ șדȚǮǋȅǠƳ 

 

Example A.7.1f  

SUBROUTINE WORK(I, J)  

INTEGER I,J  

END SUBROUTINE WORK 

 

SUBROUTINE A7_GOOD() 

INTEGER I, J  

REAL A(1000)  

 

DO 100 I = 1,10  

!$OMP  DO  

DO 100 J = 1,10  

CALL WORK(I,J)  

100  CONTINUE ! !$OMP ENDDO implied here  

 

!$OMP  DO  

DO 200 J = 1,10  

200     A(I) = I + 1  

!$OMP  ENDDO  

 

!$OMP  DO  

DO 300 I = 1,10   

DO 300 J = 1,10  

CALL WORK(I,J)  

300  CONTINUE  

!$OMP  ENDDO 

END SUBROUTINE A7_GOOD 

 

̊ʤǵ͈ǶƲend do ǯᾍꜘǠȒ do ǓƲ ȉẆζǵɩɶɕǵѼǲǱǋǦȈƲ ǵɕɫȮɧ

ɞǯǱȑȅǠƳ 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 177 - 

Example A.7.2f  

SUBROUTINE WORK(I, J)  

INTEGER I,J  

END SUBROUTINE WORK 

 

SUBROUTINE A7_WRONG 

INTEGER I, J  

 

DO 100 I =  1,10  

!$OMP       DO  

DO 100 J = 1,10  

CALL WORK(I,J)  

100     CONTINUE  

!$OMP ENDDO  

END SUBROUTINE A7_WRONG 

 

 

FortranǵɕɧȢɗɶɆǱɩɶɕ ȑ ǞẀ  

 

ʝ ǲƲɩɶɕǵ ȑ ǞẀ ǶƲdo ǯ parallel do Кǵ do - loop ȅǦǶ parallel Кǵ

ɩɶɕǮ̓ ǜȓȒǯǔƲɕɧȢɗɶɆǯǱȑȅǠƳ ȹȭȵɥɱ 2.5.1 ǯȹȭȵɥɱ 2.9.1 ș֓

ǞǭǖǧǜǋƳ  

̊ʤǵ parallel Кǵ ɩɶɕǵ͈ǮǶƲɩɶɕǵ ȑ ǞẀ IǶƲɕɧȢɗɶɆǮǠƳ 

 

Example A.8.1f  

SUBROUTINE A8_1(A,N)  

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

REAL A(*)  

INTEGER I, MYOFFSET, N  

 

!$OMP PARALLEL PRIV ATE(MYOFFSET) 

MYOFFSET = OMP_GET_THREAD_NUM()*N 

DO I = 1, N  

A(MYOFFSET+I) = FLOAT(I)  

ENDDO  

!$OMP END PARALLEL  

END SUBROUTINE A8_1 
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̊ʤǵȏǍǱ͈Ẇ ǱȯɶȷǮǶƲɩɶɕ ȑ ǞẀ șВ ǲǠȒǚǯǓǮǔȅǠƳ 

 

Example A.8.2f  

SUBROUTINE A8_2(A,B,N,I1,I2)  

REAL A(*), B(*)  

INTEGER I1, I2, N  

 

!$OMP PARALLEL SHARED(A,B,I1,I2)  

!$OMP SECTIONS  

!$OMP SECTION  

DO I1 = I1, N  

IF (A(I1).NE.0.0) EXIT  

ENDDO  

!$OMP SECTION  

DO I2 = I2, N  

IF (B(I2).NE.0.0) EXIT  

ENDDO  

!$OMP END SECTIONS  

!$OMP SINGLE  

IF (I1.LE.N) PRINT *, ôITEMS IN A UP TO ô, I1, ô ARE ALL ZERO.ô 

IF (I2.LE.N) PRINT *, ôITEMS IN B UP TO ô, I2, ô ARE ALL ZERO.ô  

!$OMP END SINGLE  

!$OMP END PARALLEL  

 

END SUBROUTINE A8_2 

 

ǞǒǞƲВ ǜȓǦɩɶɕǵ ȑ ǞẀ ǵ̓ ǶƲ ֻ ș╠ǔ ǚǞȋǠǋǚǯǲ șǞǭ

ǖǧǜǋƳ 
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nowait  

 

parallel ɨɶȶɥɱКǲ ǵ ǵɩɶɕǓǉȒḹֻƲ̊ʤǵ͈ǵȏǍǲƲnowait ȹȭȵ

ɥɱ 2.5.1 ș֓ ǞǭǖǧǜǋƳ ǮƲɩɶɕ ǵ Ȗȑǵ ǵɎɨȠș ǘȐȓȅǠƳ 

 

 

Example A.9.1c  

#include <math.h>  

 

void a 9(int n, int m, float *a, float *b, float *y, float *z)  

{  

int i;  

#pragma omp parallel  

   {  

#pragma omp for nowait  

for (i=1; i<n ; i++)  

b[i] = (a[i] + a[i - 1]) / 2.0;  

 

#pragma omp for nowait  

for (i=0; i<m; i++)  

y[i] = sqrt(z[i]);  

}  

}  

 

C/C++ 

C/C++ 
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Example A.9.1f  

SUBROUTINE A9(N, M, A, B, Y, Z)  

 

INTEGER N, M  

REAL A(*), B(*), Y(*), Z(*)  

 

INTEGER I  

 

!$OMP PARALLEL  

 

!$OMP DO 

DO I=2,N  

B(I) = (A (I) + A(I - 1)) / 2.0  

ENDDO  

!$OMP END DO NOWAIT  

 

!$OMP DO 

DO I=1,M  

Y(I) = SQRT(Z(I))  

ENDDO  

!$OMP END DO NOWAIT  

 

!$OMP END PARALLEL  

 

END SUBROUTINE A9 

 

 

Fortran 

Fortran 
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̊ʤǵ͈ǶƲstatic ȷȯȶɣɶɩǵḹֻǵ nowait ǵ̓ ͈ș ǞǭǋȅǠƳ 

 

 

Example A.9.2c  

#include <math.h>  

void a 92(int n, floa t *a, float *b, float *c, float *y, float *z)  

{  

int i;  

#pragma omp parallel  

{  

#pragma omp for schedule(static) nowait  

for (i=0; i<n; i++)  

c[i] = (a[i] + b[i]) / 2.0;  

#pragma omp for schedule(static) nowait  

for (i=0; i<n; i++)  

z[i] = sqrt(c[i]);  

#pragma omp for schedule(static) nowait  

for (i=1; i<=n; i++)  

y[i] = z[i - 1] + a[i];  

}  

  }  

 

C/C++ 

C/C++ 
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Example A.9.2f  

SUBROUTINE A92(N, A, B, C, Y, Z)  

INTEGER N  

REAL A(*), B(*), C(*), Y(*), Z(*)  

INTEGER I  

!$OMP PARALLEL  

!$OMP DO SCHEDULE(STATIC)  

DO I=1, N  

C(I) = (A(I) + B(I)) / 2.0  

ENDDO  

!$OMP END DO NOWAIT  

!$OMP DO SCHEDULE(STATIC)  

DO I=1,N  

Z(I) = SQRT(C(I))  

ENDDO  

!$OMP END DO NOWAIT  

!$OMP DO SCHEDULE(STATIC)  

DO I=2,N+1  

Y(I) = Z(I - 1) + A(I)  

ENDDO  

!$OMP END DO NOWAIT  

!$OMP END PARALLEL  

END SUBROUTINE A92 

 

Fortran 

Fortran 
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collapse  

 

̊ʤǵ͈ǮǶƲk ǯ jǵɩɶɕǶʝ ӓǜȓƲǤȓȐǵ ȑ Ǟ ǶƲ ᷀ǵȿɶɞǵǠȀǭǵȷɪ

ɁɇǲȏǪǭὕ ǜȓȅǠƳ 

 

 

A.10.1f  

subroutine sub()  

!$omp do collapse(2) private(i,j,k)  

do k = kl, ku, ks  

do j = jl, ju, js  

do i = il, iu, is  

call bar(a,i,j,k)  

enddo  

enddo  

enddo  

!$om p end do  

end subroutine  

 

 

Fortran 

Fortran 
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ǵ͈ǮǶƲk ǯ jǵɩɶɕǓʝ ӓǜȓƲǤȓȐǵ ȑ Ǟ ǶƲ ᷀ǵȿɶɞǵǠȀǭǵȷɪɁ

ɇǲȏǪǭὕ ǜȓȅǠƳǚǵ͈ǮǶƲ2   3 ǓɕɨɱɆǜȓȅǠƳ 

 

 

Example A.10.2f  

program test  

!$omp parallel  

!$omp do private(j,k) collapse(2) lastprivate(jlast, klast)  

do k = 1,2  

do j = 1 ,3  

jlast=j  

klast=k  

enddo  

enddo  

!$omp end do  

!$omp single  

print *, klast, jlast  

!$omp end single  

!$omp end parallel  

       end program test  

 

 

ǵ͈ǶƲcollapse ș ὑǞǦ ordered ǵ̓ ș ǞǭǋȅǠƳh ǵɩɶɕǓʝ ӓ

ǜȓȒǦȈƲordered ǶƲdo ǲ ̂ǘȐȓǦǠȀǭǵɩɶɕǵКζǲǱǘȓǷǱȑȅǢȚƳ

ǫǵ ȑ ǞǶƲ ǫ̊ʣǵ ordered ɨɶȶɥɱșὕ ǮǔǱǋǦȈƲcollapse 2 ǓǱ

ǋǯǚǵɕɫȮɧɞǶ ǞǖǶǉȑȅǢȚƳ 

ǚǵɕɫȮɧɞǶƲ̊ʤșɕɨɱɆǞȅǠƳ 

 

0 1 1  

0 1 2  

0 2 1  

1 2 2  

1 3 1  

1 3 2  

Fortran 

Fortran 
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Example A.10.3f  

program test  

       include óomp_lib.hô 

!$omp parallel num_threads(2)  

!$omp do collapse(2) ordered private(j,k) schedule(static, 3)  

do k = 1,3  

do j = 1,2  

!$omp ordered  

print *, omp_get_thread_num(), k, j  

!$omp end ordered  

call work(a,j,k)  

          enddo  

enddo  

!$omp end do  

!$omp end parallel  

end program test  

 

Fortran 

Fortran 
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parallel sections  

 

̊ʤǵ͈ ȹȭȵɥɱ 2.5.2 ș֓ ǞǭǖǧǜǋƳ ǮǶƲɩɶȿɱ xaxisƲyaxisƲǑȏǺ zaxis ǶƲ

ֿ ǲὕ ǜǢȒǚǯǓǮǔȅǠƳ ѧǵ section ǶƲ ǓǮǔȅǠƳ 

ǠȀǭǵ section ǶƲparallel sections ǵʴǲǉȒⱳ ǓǉȑȅǠƳ 

 

 

Example A.11.1c  

void XAXIS();  

void YAXIS();  

void ZAXIS();  

void a 11()  

{  

#pragma omp parallel sections  

    {  

        #pragma omp section  

XAXIS();  

        #pragma omp section  

YAXIS();  

        #pragma omp section  

ZAXIS();  

}  

 }  

 

C/C++ 

C/C++ 
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Example A.11.1f  

SUBROUTINE A11()  

!$OMP PARALLEL SECTIONS  

!$OMP SECTION  

CALL XAXIS()  

!$OMP SECTION  

CALL YAXIS()  

!$OMP SECTION  

CALL ZAXIS()  

!$OMP END PARALLEL SECTIONS  

END SUBROUTINE A11 

Fortran 

Fortran 
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single  

 

ǵ͈ǮǶƲsingle ȹȭȵɥɱ 2.5.3 ș ǞȅǠƳǚǵ͈ǮǶƲ ǫǧǘǵȷɪɁɇǓƲǤ

ȓǥȓǵɕɫȮɪȷɟɁȹɶȶșɕɨɱɆǞȅǠƳ̀ǵǠȀǭǵȷɪɁɇǶƲsingle ɨɶȶɥɱșȷ

ȫɁɕǞƲȿɶɞКǵǠȀǭǵȷɪɁɇǓ single ǵ ȖȑǲǉȒ ǵ ɎɨȠǲѮ ǠȒȅ

ǮƲǤǵɎɨȠǮȷɆɁɕǞǭǋȅǠƳ̀ǵȷɪɁɇǓ single ɨɶȶɥɱșὕ ǠȒȷɪɁɇș♅Ǧ

ǱǋǮ ǠȒǚǯǓǮǔȒḹֻǶƲǚǵ͈ǵ 3 ǵ single ǵȏǍǲƲnowait ș ὑ

ǠȒǚǯǓǮǔȅǠƳɤɶȴǶƲǰǵȷɪɁɇǓ single ɨɶȶɥɱșὕ ǠȒǒș̌ὑǞǭǶǋǘȅ

ǢȚƳ 

 

 

Example A.12.1c  

#include <stdio.h>  

 

void work1() {}  

void work2() {}  

 

void a1 2()  

{  

#pragma omp parallel  

   {  

#pragma omp single  

printf("Beginning work1. ¥n");  

 

work1();  

 

#pragma omp single  

printf("Finishing work1. ¥n");  

 

#pragma omp single nowait  

printf("Finished work1 and beginning work2. ¥n");  

 

work2();  

    }  

    } 

 

C/C++ 

C/C++ 
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Example A.12.1f  

SUBROUTINE WORK1() 

END SUBROUTINE WORK1 

 

SUBROUTINE WORK2() 

END SUBROUTINE WORK2  

 

PROGRAM A12  

$OMP PARALLEL 

 

!$OMP SINGLE  

print *, "Beginning work1."  

!$OMP END SINGLE  

 

CALL WORK1() 

  

!$OMP SINGLE  

print *, "Finishing work1."  

!$OMP END SINGLE  

 

!$OMP SIN GLE 

print *, "Finished work1 and beginning work2."  

!$OMP END SINGLE NOWAIT 

 

CALL WORK2()  

 

!$OMP END PARALLEL  

 

END PROGRAM A12 

 

Fortran 

Fortran 
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Ƚȷȭ  

 

̊ʤǵ͈ǶƲ ǱȽȷȭș̓ ǞǭƲɂɨɶ ș Ȓ ș ǞȅǠƳtraverse ǶƲ ὑ

ǜȓǦ ǱǪǦȽȷȭșʱѦǲὕ ǜǢȒǦȈǲƲparallel ɨɶȶɥɱКǒȐᴀǺїǜȓǱǘȓǷǱȐ

Ǳǋǚǯǲ ǞǭǖǧǜǋƳȅǦƲֿ ǓǱǋǦȈǲƲȽȷȭ ǵὕ ǓѝǒȐǱǋǚ

ǯǲȉ ǞǭǖǧǜǋƳ♫ǪǭƲtraversal ǓƲ ȱɶɇǵȏǍǲƲpost order Ǯ ȖȓȒǯ̌

ὑǠȒǚǯǶ ȑǮǠƳ 

 

 

Example A.13.1c  

struct node {  

struct node *left;  

struct node *right;  

};  

extern void process(struct node *);  

void traverse( struct node *p ) {  

if (p - >left)  

#pragma omp task // p is firstprivate by default  

traverse(p - >left);  

if (p - >right)  

#pragma omp task // p is firstprivate by default  

traverse(p - >right);  

process(p);  

}  

 

C/C++ 

C/C++ 
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Example A.13.1f  

RECURSIVE SUBROUTINE traverse ( P )  

TYPE Node 

TYPE(Node), P OINTER :: left, right  

END TYPE Node  

TYPE(Node) :: P  

IF (associated(P%left)) THEN  

!$OMP TASK ! P is firstprivate by default  

CALL traverse(P%left)  

!$OMP END TASK 

ENDIF 

IF (associated(P%right)) THEN  

!$OMP TASK ! P is firstprivate by default  

CALL traverse(P %right)  

!$OMP END TASK 

ENDIF 

CALL process ( P )  

END SUBROUTINE 

 

Fortran 

Fortran 
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ǵ͈ǮǶƲtaskwait șқǏȒǚǯǲȏǪǭƲɂɨɶș post order Ǯ ȐǢȒ̓ǋ ș Ǟ

ȅǠƳǚǵ͈ǮƲ ᷀ǵɌɶɇșы ǠȒѼǲƲ‼ left ǯֳ right ǵἧǓὕ ǞǦǯǋǍǚǯ

ș ὕǲ̌ὑǠȒǚǯǓǮǔȅǠƳ 

 

Example A.13.2c  

struct node {  

struct node *left;  

struct node *ri ght;  

};  

extern void process(struct node *);  

void postorder_traverse( struct node *p ) {  

if (p - >left)  

#pragma omp task // p is firstprivate by default  

postorder_traverse(p - >left);  

if (p - >right)  

#pragma omp task // p is firstprivate by default  

postorder_tr averse(p - >right);  

#pragma omp taskwait  

process(p);  

}  

 

C/C++ 

C/C++ 
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Example A.13.2f  

RECURSIVE SUBROUTINE traverse ( P )  

TYPE Node  

TYPE(Node), POINTER :: left, right  

END TYPE Node  

TYPE(Node) :: P  

IF (associated(P%left)) THEN  

!$OMP TASK ! P is firstprivate by default  

call traverse(P%left)  

!$OMP END TASK 

ENDIF  

IF (associated(P%right)) THEN  

!$OMP TASK ! P is firstprivate by default  

 call traverse(P%right)  

!$OMP END TASK 

ENDIF 

!$OMP TASKWAIT 

CALL process ( P )  

 END SUBROUTINE 

 

 

Fortran 

Fortran 
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ǵ͈ǶƲɨɱȭǮ ǓȓǦɨȷɆǵ șʱѦǲы ǠȒǦȈǵ task ǵ̓ǋ ǲǫǋǭ Ǟȅ

ǠƳɛȢɱȽ p ǶɅɓȧɩɆǮƲtask ǮǶ firstprivate ǲǱȑȅǠƳǤǵǦȈƲfirstprivate

Ǯ p ș ὑǠȒⱳ ǶǉȑȅǢȚƳ 

 

 

Example A.13.3c  

typedef struct node node;  

struct node {  

int data;  

node * next;  

};  

 

void process(node * p)  

{  

      /* do work here */  

}  

void incremen t_list_items(node * head)  

{  

#pragma omp parallel  

     {  

#pragma omp single  

     {  

node * p = head;  

while (p) {  

#pragma omp task // p is firstprivate by default  

process(p);  

p = p - >next;  

                    }  

               }  

}  

}  

 

C/C++ 

C/C++ 
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Example A.13.3f  

MODULE LIST  

TYPE NODE 

INTEGER :: PAYLOAD  

TYPE (NODE), POINTER :: NEXT  

END TYPE NODE 

CONTAINS 

SUBROUTINE PROCESS(p) 

TYPE (NODE), POINTER :: P  

! do work here  

END SUBROUTINE 

SUBROUTINE INCREMENT_LIST_ITEMS (HEAD) 

TYPE (NODE), POINTER :: HEAD  

TYPE (NODE), POINTER  :: P  

!$OMP PARALLEL PRIVATE(P)  

!$OMP SINGLE  

P => HEAD  

DO 

!$OMP TASK 

CALL PROCESS(P) ! P is firstprivate by default  

!$OMP END TASK 

P => P%NEXT 

IF ( .NOT. ASSOCIATED (P) ) EXIT  

END DO  

!$OMP END SINGLE  

!$OMP END PARALLEL 

END SUBROUTINE  

END MODULE 

 

Fortran 

Fortran 
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ǚǵ͈ǶƲɓȡɚɈɁȿ ș ǞȅǠƳǚǵ ǵᴀїǞǓƲparallel ɨɶȶɥɱКǵ ǫǵȷɪɁ

ɇǮ ǞǦḹֻƲʱѦǲ șὕ ǠȒǦȈǲɋȷɆǜȓǦ task ɨɶȶɥɱǓƲ ǜȓȅǠƳ 

 

 

Example A.13.4c  

int fib(int n) {  

int i, j;  

if (n<2)  

return n;  

else {  

#pragma omp task shared(i)  

i=fib(n - 1);  

#pragma omp task shared(j)  

j=fib(n - 2);  

#pragma omp taskwait  

return i+j;  

}  

}  

 

 

 

Example A.13.4f  

RECURSIVE INTEGER FUNCTION fib(n)  

INTEGER n, i, j  

IF ( n .LT. 2) THEN  

fib = n  

ELSE  

!$OMP TASK SHARED(i)   

i = fib( n - 1 )  

!$OMP END TASK  

!$OMP TASK SHARED(j)  

j = fib( n - 2 )  

!$OMP END TASK  

!$OMP END TASKWAIT  

fib = i+j  

END IF  

       END FUNCTION 

 

C/C++ 

C/C++ 

Fortran 

Fortran 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 197 - 

ɓȡɚɈɁȿ ǵ ǶƲПₒș ǠǦȈǵȱɱɒɣɶȽ ἶǵЖḌ Ǳ͈ǮǠƳǞǒǞƲǤȓ

Ƕҧ ǮǱǋӴ ǱȠɩȲɨȸɞș ǠЖḌ Ǳ͈ǮȉǉȑȅǠƳȉǪǯҧ Ǳ ǶƲ

Ѧǲ Ǟǭǵ ș ǞȅǠƳ ǵǦȈǲƲǚǚǮǶЖḌ ǱПₒȠɩȲɨȸɞș̓ ǞȅǞǦƳ 

 

̊ʤǵ͈ǮǶƲ ǫǵȽȷȭǓẎ ǵȽȷȭș ǞƲʱѦȿɶɞКǵЋǭǵȷɪɁɇǮǤȓȐǵȽ

ȷȭșὕ ǠȒ ș ȀȅǠƳȽȷȭș ǞǭǋȒǯƲҊȑ►ǭȐȓǭǋǱǋȽȷȭǵ Ǔὕ

ǵʣ ǲ ǠȒǒȉǞȓȅǢȚƳǤǵǯǔƲὕ Ƕ task КǵȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆ

ǮƲȽȷȭș ǠȒɩɶɕșὕ ǞǭǋȒȷɪɁɇǵȽȷȭșȳȷɘɱɇǞƲҊȑ►ǭȐȓǭǋǱ

ǋȽȷȭșὕ ǜǢȒǚǯǓǮǔȅǠƳҊȑ►ǭȐȓǭǋǱǋȽȷȭǵ ǓᾜǱǖǱǪǦ ǲƲǤǵ

ȷɪɁɇǶȽȷȭ ɩɶɕǵὕ șП ǮǔȅǠƳ 

 

Example A.13.5c  

#define LARGE_NUMBER 10000000  

double item[ LARGE_NUMBER];  

extern void process(double);  

int main() {  

#pragma omp parallel  

  {  

#pragma omp single  

      {  

int i;  

for (i=0; i<LARGE_NUMBER; i++)  

#pragma omp task // i is firstprivate, item is shared  

process(item[i]);  

}  

}  

}  

 
C/C++ 
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Example A.13.5f  

re al*8 item(10000000)  

integer i  

!$omp parallel  

!$omp single  ! loop iteration variable i is private  

do i=1,10000000  

!$omp task  

 ! i is firstprivate, item is shared  

call process(item(i))  

!$omp end task  

end do  

!$omp end single  

!$omp end parallel  

        end  

 

 

̊ʤǵ͈ǶƲȽȷȭǓȠɱȽȢɇȽȷȭКǮ ǜȓȒǚǯș ǋǭƲѼǵ͈ǯֿǟǮǠƳȽȷȭș

ǞǭǋȒǯƲҊȑ►ǭȐȓǭǋǱǋȽȷȭǵ Ǔὕ ǵʣ ǲ ǠȒǒȉǞȓȅǢȚƳǤǵḹֻƲ

ὕ Ƕ task КǵȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǮƲȽȷȭș ǠȒɩɶɕșὕ ǞǭǋȒ

ȷɪɁɇǵȽȷȭșȳȷɘɱɇǞƲҊȑ►ǭȐȓǭǋǱǋȽȷȭǵὕ ș ỒǜǢȒǚǯǓǮǔȅǠƳ

ǤǵȷɪɁɇǓ ǋ Ǔ ǒȒȽȷȭǵὕ ș ỒǞǦḹֻƲ̀ǵȷɪɁɇǶƲǤǵὕ ǓὈ˓Ǡ

ȒѼǲ̀ǵǠȀǭǵȽȷȭǵὕ șὈ˓ǠȒǒȉǞȓȅǢȚƳ 

ǚǵȯɶȷǵḹֻƲɩɶɕǶȠɱȽȢɇȽȷȭКǲǉȑȅǠǵǮƲ̀ǵ̑ ǵȷɪɁɇǓƲȽȷȭș

ǠȒɩɶɕǵὕ șП ǮǔȅǠƳʝ Ѽǵ͈ǮǶƲȽȷȭș ǠȒɩɶɕǶƲȽȢɇȽȷȭ

КǲǉȑȅǠǵǮƲǤǵɩɶɕșὕ ǞǭǋȒȷɪɁɇǓὕ ǵ ǋȽȷȭǓὈ˓ǠȒȅǮƲ̀

ǵȷɪɁɇǶ̲ȉǞǱǋǮ♅ǫǚǯș▌ǋȐȓȅǠƳ 

 

Fortran 

Fortran 
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Example A.13.6c  

#define LARGE_NUMBER 10000000  

double item[LARGE_NUMBER];  

extern void  process(double);  

int main()  

#pragma omp parallel  

 {  

#pragma omp single  

      {  

int i;  

#pragma omp task untied // i is firstprivate, item is shared  

            {  

for (i=0; i<LARGE_NUMBER; i++)  

#pragma omp task  

process(item[i]);  

            }  

}  

   }  

   } 

 

 

 

Example A.13.6f  

real*8 item(10000000)  

!$omp parallel  

!$omp single  

!$omp task untied ! loop iteration variable i is private  

do i=1,10000000  

!$omp task  ! i is firstprivate, item is shared  

call process(item(i))  

!$omp end task  

end do  

!$omp end task  

!$o mp end single  

!$omp end parallel  

        end  

C/C++ 

C/C++ 

Fortran 
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ǵ ǫǵ͈ǶƲȹȭȵɥɱ 2.7.1 Ǯ ǞǦȷȯȶɣɶɩǵ ѸǓƲȽȷȭʴǵȷɪɁɇɕɧȢɗ

ɶɆẀ ǵ̓ ǲǰǍ◙ ǠȒǒș ǞȅǠƳὕ ǞǭǋȒȷɪɁɇǓƲὕ ♅Ǩ ǮֿǟȷɪɁ

ɇɕɧȢɗɶɆẀ șẀ ǠȒѩǵȽȷȭǵʝ ѝșὕ ǠȒḹֻƲȷɪɁɇɕɧȢɗɶɆẀ ǵΙ

ǶƲȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǮẀȖȑȅǠƳȽȢɇȽȷȭКǮǶƲɤɶȴǶȽȷȭȷȯȶɣ

ɶɨɱȮɛȢɱɆǓȱɶɇКǲ ȓȒḹ șѰⱣǮǔȅǠƳ 

ӴʝȷɪɁɇǶƲtp șẀ ǠȒʰ ǵ task ɨɶȶɥɱșὕ ǮǔȅǠƳtp șẀ ǠȒ task ɨɶȶ

ɥɱǶƲǰȚǱ Ǯȉὕ ǮǔȅǠƳǤǵǦȈƲvar ǵ ΙǶƲ1 ȅǦǶ 2 ǵǰǨȐǵΙǲȉǱ

ȑǏȅǠƳ 

 

 

Example A.13.7c  

int tp;  

#pragma omp threadprivate(tp)  

int var;  

void work()  

{  

#pragma omp task  

     {  

/*  do work here */  

#pragma omp task  

          {  

tp = 1;  

/* do work here */  

#pragma omp task  

               {  

/* no modification of tp */  

               }  

var = tp; //value of tp can be 1 or 2  

          }  

tp = 2;  

}  

}  

 

Fortran 

C/C++ 

C/C++ 
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Example A.13.7 f  

module example  

in teger tp  

!$omp threadprivate(tp)  

integer var  

contains  

subroutine work  

use globals  

!$omp task  

! do work here  

!$omp task  

tp = 1  

! do work here  

!$omp task  

! no modification of tp  

!$omp end task  

var = tp    ! value of var can be 1 or 2  

!$omp end task  

tp = 2  

!$omp end task  

end subroutine  

  end module  

 

 

Fortran 

Fortran 
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ǚǵ͈ǮƲȷȯȶɣɶɩǵ ѸǶƲʝǫǵȷɪɁɇǓ tp șẀ ǠȒȽȷȭɨɶȶɥɱșȳȷɘɱɇǞ

ǭǋȒ ǲƲֿǟ tp șẀ ǠȒѩǵȽȷȭșȷȯȶɣɶɩǠȒǚǯș ǞǭǋȅǠƳ♫ǪǭƲ ǔ

ȅȓǦΙǶƲȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆș Ǐǭȉͪ ǜȓȅǠƳ 

 

 

Example A.13.8c  

#include <omp.h>  

int tp;  

#pragma omp threadprivate(tp)   

int var;  

void work()  

{  

#pragma omp parallel  

     {  

/* do work here */  

#pragma omp task  

          {  

tp++;  

/* do work here */  

#pragma omp task  

               {  

/* do work here but don't modify tp */  

               }  

var = tp; //Value does  not change af ter write above  

}  

     }  

   } 

 

C/C++ 

C/C++ 
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Example A.13.8f  

module example1  

integer tp  

!$omp threadprivate(tp)  

integer var  

contains  

subroutine work  

!$omp parallel  

! do work here  

!$omp task  

tp = tp + 1  

! do work here  

!$omp task  

! do work here but don't modify  tp  

!$omp end task  

var = tp ! value does not change after write above  

!$omp end task  

!$omp end paralle l  

end subroutine  

  end module  

 

 

̊ʤǵ ǫǵ͈ǶƲȹȭȵɥɱ 2.7.1 Ǯ ǞǦȷȯȶɣɶɩǵ ѸǓƲȽȷȭКǵɫɁȭǯ critical

ȹȭȵɥɱǵ̓ǋ ǲ◙ ǠȒǒș ǞǭǋȅǠƳȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆș ǏǭɫɁȭ

ǜȓǦȅȅǮǉȒḹֻƲǤǚǮὕ ǜȓȒȱɶɇКǮֿǟɫɁȭș֝♬ǠȒǚǯș ȆǭǶǋǘȅǢ

ȚƳǤǍǮǱǋḹֻƲɅɁɇɫɁȭǵ֯  ǓǉȑȅǠƳר

ʤǵ͈ǮǶƲȽȷȭ șὕ ǞǭǋȒȷɪɁɇǓȽȷȭ ǵὕ șͪ ǞǭǋȒǯǞȅǠƳǤǵȷɪ

ɁɇǓȽȷȭ ǵ ѝǮȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆǲ ǞǦǯǔǲƲȽȷȭ șȳȷɘɱɇ

ǜǢƲȽȷȭ ǵὕ ș ỒǠȒǚǯǓǮǔȅǠƳǤǵ ƲȷɪɁɇǓ critical ɨɶȶɥɱ 1 ǲЊ

ȔǍǯǞǦǯǔǲɅɁɇɫɁȭǞȅǠƳ 

Fortran 

Fortran 
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Example A.13.9c  

void work()  

{  

#pragma omp task  

{ //Task 1  

#pragma omp task  

{ //Task 2  

#pragma omp critical //Critical region 1  

{/*do work here */ }  

          }  

#pragma omp critical //Critical Region 2  

          {  

//Capture data for the following task  

#pragma omp task  

{ /* do work here */ } //Task 3  

          }  

}  

}  

 

C/C++ 

C/C++ 
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Example A.13.9f  

module example  

contains  

subroutine work  

!$omp task  

! Task 1  

!$omp task  

! Task 2  

!$omp critical  

! Critical region 1  

! do work here  

!$omp end critical  

!$omp end task  

!$omp critical  

! Critical region 2  

! Capture data for the following task  

!$omp task  

!Task 3  

! do work here  

!$omp end task  

!$omp end critical  

!$omp end task  

end subroutine  

end module  

 

 

Fortran 

Fortran 
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̊ʤǶƲɫɁȭǓȽȷȭȷȯȶɣɶɨɱȮɛȢɱɆș Ǐǭ ǜȓǦǯǔǵ͈ǮǠƳǞǒǞƲȹȭ

ȵɥɱ 2.7.1 Ǯ ȀǦȷȯȶɣɶɩǵѰ ǲȏȓǷƲȷɪɁɇǶƲɫɁȭș̓ǪǭǋȒ task ɨɶȶɥ

ɱǵὕ ǓὈ˓ǠȒѼǲƲֿǟɫɁȭẀ ș̓ǪǭɫɁȭș ♬ǠȒƲ˛ǋǲἧἸ ͜ǓǱǋȽȷȭ

ǵὕ ș ỒǠȒǚǯǶǮǔȅǢȚƳ♫ǪǭƲɅɁɇɫɁȭǶ ǚȑȅǢȚƳ 

 

Example A.13.10c  

#include <omp.h>  

void work() {  

omp_lock_t lock;  

#pragma omp parallel  

     {  

i nt i;  

#pragma omp for  

for (i = 0; i < 100; i++) {  

#pragma omp task  

{  

omp_set_lock(&lock); // lock is shared by default in the task  

// Capture data for the following task  

#pragma omp task // Task Scheduling Point 1  

{ /* do work here */ }  

omp_unset_lock (&lock);  

               }  

          }  

}  

}  

 

 

C/C++ 

C/C++ 
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Example A.13.10f  

module example  

include 'omp_lib.h'  

integer (kind=omp_lock_kind) lock  

integer i  

contains  

subroutine work  

!$omp parallel  

!$omp do  

do i=1,100  

!$omp task  

! Outer task  

call omp_set_lock(lock)  ! lock is shared by default in the task  

! Capture data for the following task  

!$omp task     ! Task Scheduling Point 1  

! do work here  

!$omp end task  

call omp_unset_lock(lock)  

!$omp end task  

end do  

!$omp end parallel  

end subroutine  

end module  

 

 

Fortran 

Fortran 
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workshare  

 

̊ʤǶƲworkshare ȹȭȵɥɱ 2.5.4 ș֓ ǞǭǖǧǜǋƳ ǵ͈ǮǠƳ̊ʤǵ͈ǮǶƲ

workshare ǶƲparallel ɨɶȶɥɱșὕ ǠȒȷɪɁɇǲы șѝ ǞȅǠƳǤǞǭƲ ♥ǵ ǵ♥

ǲɎɨȠǓǉȑȅǠƳworkshare ǵɔɫɁȭКǶƲFortran ǵὕ Ѹǲ♫ǍȏǍǲὕ ǞǱǘȓǷ

ǱȑȅǢȚƳ 

 

Example A.14.1f  

SUBROUTINE A14_1(AA, BB,  CC, DD, EE, FF, N)  

INTEGER N 

REAL AA(N,N), BB(N,N), CC(N,N), DD(N,N), EE(N,N), FF(N,N)  

!$OMP PARALLEL  

!$OMP   WORKSHARE 

AA = BB  

CC = DD  

EE = FF  

!$OMP   END WORKSHARE  

!$OMP END PARALLEL 

END SUBROUTINE A14_1  

Fortran 
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̊ʤǵ͈ǮǶƲ ѧǵ workshare ɨɶȶɥɱǵ ♥ǵɎɨȠǓƲnowait Ǯѹ ǜȓȅǠƳ

CC = DD ș ǍȷɪɁɇǶƲCC = DD ǵὕ șὈ˓ǞǦ♥ƲǠǗǲ EE = FF ǵὕ ș ỒǞȅǠƳ 

 

Example A.14.2f  

SUBROUTINE A14_2(AA, BB, CC, DD, EE, FF, N)  

INTEGER N 

REAL AA(N,N), BB(N,N), CC(N,N)  

REAL DD(N,N), EE(N,N), FF(N,N)  

!$OMP  PARALLEL  

!$OMP   WORKSHARE 

AA = BB  

CC = DD  

!$OMP   END WORKSHARE NOWAIT  

!$OMP   WORKSHARE  

EE = FF  

!$OMP   END WORKSHARE  

!$OMP  END PARALLEL 

END SUBROUTINE A14_2 
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̊ʤǵ͈ǶƲworkshare КǮǵ atomic ǵ̓ǋ ș ǞȅǠƳSUM(AA) ǵ Ƕɭɶȭ

ȵȥȠǜȓȅǠǓƲRǵ Ƕ atomic ǮǠƳ 

 

Example A.14.3f  

SUBROUTINE A14_3(AA, BB, CC, DD, N)  

INTEGER N 

REAL AA(N,N), BB(N,N), CC(N,N), DD(N,N)  

REAL R 

R=0  

!$OMP PARALLEL  

!$OMP   WORKSHARE  

AA = BB  

!$OMP     ATOMIC  

R = R + SUM(AA)  

CC = DD  

!$OMP   END WORKSHARE  

!$OMP END PARALLEL 

END SUBROUTINE A14_3 

 

Fortran ǵWHERE ǑȏǺ FORALL ǶƲѰⱣǵ ѝǯὕ ǵ ѝǒȐǱȒ ǮǠƳɭɶȭȵ

ȥȠǓƲǚȓȐǵ ǲ ǜȓǦǯǔƲѰⱣǯὕ ǵʰ ǵ ѝǓƲɭɶȭȵȥȠǜȓȅǠƳ̊

ʤǮǶƲworkshare КǮWHERE ș̓ ǞǦ͈ș ǞȅǠƳ 

ǤȓǥȓǵȽȷȭșƲȷɪɁɇǶ ǲὕ ǞȅǠƳ 

 

AA = BB  ǤǞǭƲ  

CC = DD  ǤǞǭƲ  

EE .ne. 0  ǤǞǭƲ 

FF = 1 / EE ǤǞǭƲ 

GG = HH 
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Example A.14.4f  

SUBROUTINE A14_4(AA, BB, CC, DD, EE, FF, GG, HH, N)  

INTEGER N 

REAL AA(N,N), BB(N,N), CC(N,N)  

REAL DD(N,N), EE(N,N), FF(N,N)  

REAL GG(N,N), HH(N,N)  

!$OMP PARALLEL  

!$OMP   WORKSHARE 

AA = BB  

CC = DD  

WHERE (EE .ne. 0) FF = 1 / EE  

GG = HH  

!$OMP   END WORKSHARE  

!$OMP END PARALLEL 

END SUBROUTINE A14_4 

 

ǵ͈ǮǶƲВ ǵȷȩɧẀ ǿǵ̈ЊǓƲɭɶȭȵȥȠǵʴǮ ǫǵȷɪɁɇǲȏǪǭὕ ǜȓȅ

ǠƳȿɶɞКǵ̀ǵǠȀǭǵȷɪɁɇǶǤǵ ˓ș♅ǪǭǋȅǠƳ 

  

Example A.14.5f  

SUBROUTINE A14_5(AA, BB, CC, DD, N)  

INTEGER N 

REAL AA(N,N), BB(N,N), CC(N,N), DD(N,N)  

INTEGER SHR  

!$OMP PARALLEL SHARED(SHR)  

!$OMP   WORKSHARE 

AA = BB  

SHR = 1  

CC = DD * SHR  

!$O MP   END WORKSHARE  

!$OMP END PARALLEL  

END SUBROUTINE A14_5 
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̊ʤǵ͈ǶƲɕɧȢɗɶɆȷȩɧẀ ǿǵ̈ЊșדȚǮǋȅǠƳǚǵ̈ЊǶɭɶȭȵȥȠǵʴǮ ǫ

ǵȷɪɁɇǲȏǪǭὕ ǜȓȅǠƳ̀ǵǠȀǭǵȷɪɁɇǶǤǵ ˓ș♅ǪǭǋȅǠƳɕɧȢɗɶɆ

ȷȩɧẀ ǵΙǶ̈Њ ǵ♥ǮʥὑǯǱȒǦȈƲǚǵɕɫȮɧɞǶ ǯǱȑȅǠƳ 

 

Example A.14.6f  

SUBROUTINE A14_6_WRONG(AA, BB, CC, DD, N)  

INTEGER N 

REAL AA(N,N), BB(N,N), CC(N,N), DD(N,N)  

INTEGER PRI  

!$OMP PARALLEL PRIVATE(PRI)  

!$OMP   WORKSHARE 

AA = BB  

PRI = 1  

CC = DD * PRI  

!$OMP   END WORKSHARE  

!$OMP END PARALLEL 

END SUBROUTINE A14_6_WRONG 

 

Fortran ǵὕ ѸǶƲworkshare КǮȉὃȐǱǘȓǷǱȑȅǢȚƳ̊ʤǵ͈ǮǶƲǚǵȱɶɇ

Ǔ ǲὕ ǜȓȒǒ ǵȷɪɁɇǲȏȒ OpenMP ɕɫȮɧɞКǮὕ ǜȓȒǲǒǒȖȐǡƲֿ

ǟ Ǔ♬ȐȓȅǠƳ 

 

Example A.14.7f  

SUBROUTINE A14_7(AA, BB, CC, N)  

INTEGER N 

        REAL AA(N), BB(N), CC(N)  

!$OMP PARALLEL  

!$OMP   WORKSHARE 

AA(1:50) = BB(11:60)  

CC(11:20) = AA(1:10)  

!$OMP   END WORKSHARE  

!$O MP END PARALLEL  

        END SUBROUTINE A14_7 

 

 

  

Fortran 
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master  

 

̊ʤǮǶƲmaster ȹȭȵɥɱ 2.8.1 ș֓ ǞǭǖǧǜǋƳ ǵ͈ș ǞȅǠƳǚǵ͈ǮǶƲɜ

ȷȽɶǶƲ̲ᶥ ȑ ǞǓὕ ǜȓǦǒș ǏǭǑȑƲǤȓșы ɪɛɶɆǯǞǭїҘǞȅǠƳ̀ǵ

ȷɪɁɇǶƲȤȥȢɆǢǡǲ master ɨɶȶɥɱșȷȫɁɕǞȅǠƳ 

 

 

 

Example A.15.1c  

#in clude <stdio.h>  

 

extern float average(float,float,float);  

void a1 5( float* x, float* xold, int n, float tol )  

{  

int c, i, toobig;  

float error, y;  

c = 0;  

#pragma omp parallel  

     {  

do{  

#pragma omp for private(i)  

for( i = 1; i < n - 1; ++i ){  

xold[i] = x[i ];  

            }  

#pragma omp single  

            {  

toobig = 0;  

            }  

#pragma omp for private(i,y,error) reduction(+:toobig)  

for( i = 1; i < n - 1; ++i ){  

y = x[i];  

x[i] = average( xold[i - 1], x[i], xold[i+1] );  

error = y -  x[i];  

if( error > tol || erro r < - tol ) ++toobig;  

            }  

#pragma omp master  

            {  

C/C++ 
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++c;  

printf( "iteration %d, toobig=%d ¥n", c, toobig );  

            }  

}while( toobig > 0 );  

}  

}  

 

 

 

 

C/C++ 
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Example A.15.1f  

SUBROUTINE A15( X, XOLD, N, TOL )  

REAL X(*), XOLD(*), TOL  

INTEGER N 

INTEGER C, I, TOOBIG  

REAL ERROR, Y, AVERAGE 

EXTERNAL AVERAGE 

C = 0  

TOOBIG = 1  

!$OMP PARALLEL 

DO WHILE( TOOBIG > 0 )  

!$OMP    DO PRIVATE(I)  

DO I = 2, N - 1 

XOLD(I) = X(I)  

ENDDO  

!$OMP    SINGLE 

TOOBIG = 0  

!$OMP    END SINGLE  

!$OMP    DO PRIVATE(I,Y,ERR OR), REDUCTION(+:TOOBIG)  

DO I = 2, N - 1 

Y = X(I)  

X(I) = AVERAGE( XOLD(I - 1), X(I), XOLD(I+1) )  

ERROR = Y- X(I)  

IF( ERROR > TOL .OR. ERROR < - TOL ) TOOBIG = TOOBIG+1  

ENDDO  

!$OMP    MASTER 

C = C + 1  

PRINT *, ôIteration ô, C, ô TOOBIG=ô, TOOBIG  

!$OMP    END MASTER 

ENDDO  

!$OMP END PARALLEL  

END SUBROUTINE A15 

 

 

 

Fortran 

Fortran 
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critical  

 

ǵ͈ǶƲΩǫǒǵ critical ȹȭȵɥɱ 2.8.2 ș֓ ǞǭǖǧǜǋƳ șדȚǮǋȅǠƳ͈ ǮǶƲ

ȽȷȭǓȫɣɶǒȐẆǜȓƲǤǵы ș ǍȫɣɶȢɱȮɠɅɩș ǞȅǠƳ ǵȷɪɁɇǓֿ

ǟȽȷȭșȫɣɶǒȐẆǠǚǯș ǗǦȈǲƲȫɣɶǒȐẆǠ ̸ǶƲcritical ɨɶȶɥɱǮ ȖǱǘ

ȓǷǱȑȅǢȚƳǚǵ͈ǮǶƲ ǫǵȫɣɶǶ ǞǭǋȒǦȈƲ ǱǪǦ׀ѼǮǉȒ xaxis ǯ yaxis

ǵ critical ǲȏǪǭὃȐȓȅǠƳ 

 

 

Example A.16.1c  

int dequeue(float *a);  

void work(int i, float *a);  

void a1 6(float *x, float *y)  

{  

int ix_next, iy_next;  

#pragma omp parallel shared(x, y) private(ix_next, i y_next)  

{   

#pragma omp critical (xaxis)  

ix_next = dequeue(x);  

work(ix_next, x);  

#pragma omp critical (yaxis)  

iy_next = dequeue(y);  

work(iy_next, y);  

}  

}  

 

C/C++ 

C/C++ 
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Example A.16.1f  

SUBROUTINE A16(X, Y)  

 

REAL X(*), Y(*)  

INTEGER IX_NEXT, IY_NEXT  

 

!$OMP PARALLEL SHARED(X, Y) PRIVATE(IX_NEXT, IY_NEXT)  

 

!$OMP CRITICAL(XAXIS)  

CALL DEQUEUE(IX_NEXT, X)  

!$OMP END CRITICAL(XAXIS)  

CALL WORK(IX_NEXT, X)  

 

!$OMP CRITICAL(YAXIS)  

CALL DEQUEUE(IY_NEXT,Y)  

!$OMP END CRITICAL(YAXIS)  

CALL WORK(IY_NEXT, Y)  

 

!$OMP END PARALLEL  

 

END SUBROUTINE A1 6 

 

 

Fortran 

Fortran 
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critical КǵɭɶȭȵȥȠɨɱȮ  

 

ǵ͈ǶƲcritical ǵКζǮǵɭɶȭȵȥȠɨɱȮ ǵ̓ǋ ș ǞǭǋȅǠ ȹȭȵɥɱ 2.8.2

ș֓ Ǟǭǖǧǜǋ Ƴǚǵ͈ǶƲsingle ɨɶȶɥɱǯ critical ɨɶȶɥɱǓ ɋȷɆǜȓǭǋǱǋ

ǦȈǲƲ ǲ ǠȒɕɫȮɧɞǯǱȑȅǠƳ 

 

Example A.17.1c  

void a1 7()  

{  

int i = 1;  

#pragma omp parallel sections  

     {  

#pragma omp section  

          {  

#pragma omp critical (name)  

               {  

#pragma omp parallel  

                    {  

#pragma omp single  

                         {  

i++;  

                         }  

                    }  

               }  

          }  

}  

}  

 

C/C++ 

C/C++ 
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Example A.17.1f  

SUBROUTINE A17()  

INTEGER I  

I = 1  

!$OMP PARALLEL SECTIONS  

!$OMP      SECTION  

!$OMP           CRITICAL (NAME)  

!$OMP                PARALLEL  

!$OMP                     SINGLE 

I = I + 1   

!$OMP                     END SINGLE  

!$OMP                END PARALLEL  

!$OMP           END CRITICAL (NAME)  

!$OMP END PARALLEL SECTIONS  

       END SUBROUTINE A17 

 

 

Fortran 

Fortran 
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barrierɨɶȶɥɱǵ ֻ 

 

ֻǵ ѸǶƲbarrier ɨɶȶɥɱș ȉКζǮᶪȚǮǋȒ parallel ɨɶȶɥɱǯ ֻǜǢȅǠƳ ȹ

ȭȵɥɱ 2.8.3 ș֓ ǞǭǖǧǜǋƳ  

̊ʤǵ͈ǮǶƲsub3 ǵʴǵ barrier ɨɶȶɥɱǓ sub2 ǵʴǵ parallel ɨɶȶɥɱǲ ֻǞǭǋȒ

ǦȈƲɟȢɱɕɫȮɧɞǲǉȒ sub2 ǵᴀїǞǶƲ ǲ ǞǭǋȅǠƳ 

barrier ɨɶȶɥɱǓ ѝșᶪȚǮǋȒ ǵ Ҳ ǵ parallel ɨɶȶɥɱǲ ֻǞǭǋȒǦ

ȈƲɟȢɱɕɫȮɧɞǲǉȒ sub3 ǵᴀїǞȉ ǲ ǞǭǋȅǠƳȅǦƲsub2 ǒȐᴀǷȓǦ

ǵ sub3 ǵʴǵ barrier ɨɶȶɥɱǶ sub1 КǮ ǜȓǦǠȀǭǵȷɪɁɇǮǶǱǖƲᶪȚǮǋȒ

parallel ɨɶȶɥɱКǵȷɪɁɇǵȿɶɞǧǘǮֿ ǠȒǚǯǲ ǞǭǖǧǜǋƳ 

 

 

 

Example A.18.1c  

void work(int n) {}  

 

void sub3(int n)  

{  

work(n);  

#pragma omp barrier  

work(n);  

}  

 

void sub2(int k)  

{  

#pragma omp parallel shared(k)  

sub3(k);  

}  

 

void sub 1(int n)  

{  

int i;  

#pragma omp parallel private(i) shared(n)  

     {  

#pragma omp for  

for (i=0; i<n; i++)  

C/C++ 
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sub2(i);  

}  

}  

 

int main()  

{  

sub1(2);  

sub2(2);  

sub3(2);  

return 0;  

}  

 

 

 

 

 

Example A.18.1f  

SUBROUTINE WORK(N) 

INTEGER N 

END SUBROUTINE WORK 

 

SUBROUTINE SUB3(N)  

INTEGER N 

CALL WORK(N)  

!$OMP BARRIER 

CALL WORK(N) 

END SUBROUTINE SUB3 

 

SUBROUTINE SUB2(K) 

INTEGER K  

!$OMP PARALLEL SHARED(K)  

CALL SUB3(K)  

!$OMP END PARALLEL 

END SUBROUTINE SUB2 

 

SUBROUTINE SUB1(N) 

INTEGER N 

INTEGER I  

C/C++ 

Fortran 
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!$OMP PARALLEL PRIVATE(I) SHARED(N)  

!$OMP DO 

DO I = 1, N  

CALL SUB2(I)  

END DO  

!$OMP END PARALLEL 

END SUBROUTINE SUB1 

 

PROGRAM A18 

CALL SUB1(2)  

CALL SUB2(2)  

CALL SUB3(2)  

END PROGRAM A18 

 

 

Fortran 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 223 - 

 

atomic  

 

̊ʤǶƲatomic ȹȭȵɥɱ 2.8.5 ș֓ ǞǭǖǧǜǋƳș̓ ǠȒǚǯǲȏǪǭ ֻ

ǵȷɪɁɇǲȏȒ x ǵ ǵֿ ș ǘȒ͈ǮǠƳ 

ǚǵ͈Ǯǵ atomic ș̓Ǎѫ ǶƲx ǵ ǫǵ ǱǪǦ ǵ șʱѦǲὕ ǮǔȒǚǯǮǠƳ

ȉǞƲ̈Ȗȑǲ critical ȹȭȵɥɱ 2.8.2 ș֓ ǞǭǖǧǜǋƳ ș̓ ǞǦḹֻƲx ǵ ǿ

ǵ ǶƲЋǭ ὕ ǜȓȅǠ ὕ ⅜Ƕͪ ǜȓȅǢȚ Ƴ 

atomic ǶƲ ♥ǲ ǖ ǲᾍǞǭǧǘ ҧǮǉȒǚǯǲ ǞǭǖǧǜǋƳ ǯǞǭƲǚǵ

͈ǮǶƲyǵ ǶȠɆɝɁȭǲǶ ǜȓȅǢȚƳ 

 

 

 

 

Example A.19.1c  

float work1(int i)  

{  

return 1.0 * i;  

}    

 

float work2(int i)  

{  

return 2.0 * i;  

}  

void a1 9(float *x, float *y, int *index, int n)  

{  

int i;  

#pragma omp parallel for shared(x, y, index, n)  

for (i=0; i <n; i++) {  

#pragma omp atomic  

x[index[i]] += work1(i);  

y[i] += work2(i);  

}  

}  

 

int main()  

{  

C/C++ 
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float x[1000];  

float y[10000];  

int index[10000];  

int i;  

for (i = 0; i < 10000; i++) {  

index[i] = i % 1000;  

y[i]=0.0;  

     }  

for (i = 0; i < 1000; i++)  

x[i] = 0. 0;  

a19(x, y, index, 10000);  

return 0;  

}  

 

 

 

Example A.19.1f  

REAL FUNCTION WORK1(I)  

INTEGER I  

WORK1 = 1.0 * I  

RETURN 

END FUNCTION WORK1 

REAL FUNCTION WORK2(I)  

INTEGER I  

             WORK2 = 2.0 * I  

RETURN 

END FUNCTION WORK2 

 

SUBROUTINE SUBA19(X, Y, INDEX , N)  

REAL X(*), Y(*)  

INTEGER INDEX(*), N  

INTEGER I  

!$OMP PARALLEL DO SHARED(X, Y, INDEX, N)  

DO I=1,N  

!$OMP          ATOMIC 

X(INDEX(I)) = X(INDEX(I)) + WORK1(I)   

Y(I) = Y(I) + WORK2(I)  

ENDDO 

C/C++ 

Fortran 
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END SUBROUTINE SUBA19 

PROGRAM A19 

REAL X(1000), Y(10000)  

INTEGER INDEX(10000)  

INTEGER I  

DO I=1,10000  

INDEX(I) = MOD(I, 1000) + 1  

Y(I) = 0.0  

ENDDO  

DO I = 1,1000  

X(I) = 0.0  

ENDDO 

CALL SUBA19(X, Y, INDEX, 10000)  

END PROGRAM A19 

 Fortran 
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atomic ǵѰ  

 

̊ʤǵ͈ǶƲat omic ǵѰ ǲǫǋǭ ǞȅǠƳ Ǟǋ ḸǲǫǋǭǶƲȹȭȵɥɱ 2.8.5 ș֓

ǞǭǖǧǜǋƳ 

 

ɕɫȮɧɞЋ̱ș ǞǭƲȠɆɝɁȭǱ̈Њ ǵ‼ ǲǉȒǤȓǥȓǵẀ ǵ Ḣǵ̬ ǿǵǠȀ

ǭǵȠɆɝɁȭǱ֓ ǶƲʝ ǞǦḌș ǫǚǯǓ ǜȓȅǠƳ 

 

 

 

ɕɫȮɧɞЋ̱ș ǞǭƲȠɆɝɁȭǱ̈Њ ǵ‼ ǲǉȒǤȓǥȓǵẀ ǵ Ḣǵ̬ ǿǵǠȀ

ǭǵȠɆɝɁȭǱ֓ ǶƲֿǟḌǯֿǟḌɏɧɟȽș ǫǚǯǓ ǜȓȅǠƳ 

 

 

̊ʤǶƲ ǲ ǞǭǋǱǋ͈ǮǠƳ 

 

Example A.20.1c  

void a 20_1_wrong ()  

{  

union {int n; float x;} u;  

#pragma omp parallel  

{  

#pragma omp atomic  

u.n++;  

#pragma omp atomic  

u.x += 1.0;  

/* Incorrect because the atomic constructs reference the same location  

through incompatible types */  

}  

}  

 

C/C++ 

C/C++ 

Fortran 

Fortran 

C/C++ 

C/C++ 
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Example A.20.1f  

SUBROUTINE A20_1_WRONG() 

INTEGER:: I  

REAL:: R  

EQUIVALENCE(I,R)  

!$OMP PARALLEL  

!$OMP ATOMIC 

I = I + 1  

!$OMP ATOMIC 

R = R + 1.0  

! incorrect because I and R reference the same location  

! but have different types  

!$OMP END PARALLEL  

END SUBROUTINE A20_1_WRONG 

 

 

 

Example A.20.2c  

void a 20_2_wrong ()  

{  

int x;  

int *i;  

float *r;  

i = &x;  

r = (float *)&x;  

#pragma omp parallel  

{  

#pragma omp atomic  

*i += 1;  

#pragma omp atomic  

*r += 1.0;  

/* Incorrect because the atomic constructs reference the same location  

through inc ompatible types */  

}  

}  

 

Fortran 

Fortran 

C/C++ 

C/C++ 
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̊ʤǵ͈ǶƲI ǯ RǶֿǟ̬ ș֓ ǞǭǋȒǵǲ ǍḌș ǫǦȈƲ ǲ ǞȅǢȚƳ 

 

Example A.20.2f  

SUBROUTINE SUB() 

COMMON /BLK/ R 

REAL R  

!$OMP ATOMIC 

R = R + 1.0  

END SUBROUTINE SUB 

 

SUBROUTINE A20_2_WRONG() 

COMMON /BLK/ I  

INTEGER I  

!$OMP PARALLEL  

!$OMP ATOMIC  

I = I + 1  

CALL SUB()  

!$OMP END PARALLEL 

END SUBROUTINE A 20_2_WRONG 

Fortran 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 229 - 

 

̊ʤǵ͈ǶƲὕ ǲȏǪǭǶҲ̸ǠȒǒȉǞȓȅǢȚǓƲǚȓȉ ǲ ǞǭǋǱǋɕɫȮɧɞǮ

ǠƳ 

 

Example A.20.3f  

SUBROUTINE A20_3_WRONG 

INTEGER:: I  

REAL:: R  

EQUIVALENCE(I,R)  

!$OMP PARALLEL  

!$OMP ATOMIC 

I = I + 1  

! incorrect because  I and R reference the same location  

! but have different types  

!$OMP END PARALLEL  

!$OMP PARALLEL  

!$OMP ATOMIC 

 R = R + 1.0  

! incorrect because I and R reference the same location  

! but have different types  

!$OMP END PARALLEL  

END SUBROUTINE A20_3_WRONG 

 

 

Fortran 
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ɨȷɆș ὑǠȒ flush  

 

ǵ͈ǶƲ˘ ǵȷɪɁɇ Ǯ ὑǞǦẀ ǵ ǯ point - to - point ǵֿ ǵǦȈǲ flush

ȹȭȵɥɱ 2.8.6 ș֓ ǞǭǖǧǜǋƳ ̓ ǞǭǋȅǠƳ 

 

Example A.21.1c  

#include <omp.h>  

#define NUMBER_OF_THREADS 256  

 

int synch[NUMBER_OF_THREADS];  

flo at work[NUMBER_OF_THREADS];  

float result[NUMBER_OF_THREADS];  

 

float fn1(int i)  

{  

return i*2.0;  

}  

  

float fn2(float a, float b)  

{  

return a + b;  

}  

 

int main()  

{  

int iam, neighbor;  

#pragma omp parallel private(iam,neighbor) shared(work,synch)  

{  

iam = omp_get_thread_num();  

synch[iam] = 0;  

#pragma omp barrier  

/*Do computation into my portion of work array */  

work[iam] = fn1(iam);  

 

/* Announce that I am done with my work. The first flush  

* ensures that my work is made visible before synch.  

C/C++ 
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* The seco nd flush ensures that synch is made visible.  

*/  

 

#pragma omp flush(work,synch)  

synch[iam] = 1;  

#pragma omp flush(synch)  

 

/* Wait for neighbor. The first flush ensures that synch is read  

* from memory, rather than from the temporary view of memory.  

* The second flush ensures that work is read from memory, and  

* is done so after the while loop exits.  

*/  

 

neighbor = (iam>0 ? iam : omp_get_num_threads()) -  1;  

while (synch[neighbor] == 0) {  

#pragma omp flush(synch)  

}  

 

#pragma omp flush(work,synch)  

 

/* Read neighborôs values of work array */  

result[iam] = fn2(work[neighbor], work[iam]);  

     }  

 

/* output result here */  

 

return 0;  

}  

 

 

 

 

 

C/C++ 
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Example A.21.1f  

REAL FUNCTION FN1(I)  

INTEGER I  

FN1 = I * 2.0  

RETURN 

END FUNCTION FN1 

 

REAL FUNCTION FN2(A, B)  

REAL A, B  

FN2 = A + B  

RETURN 

END FUNCTION FN2 

 

PROGRAM A21 

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

INTEGER ISYNC(256)  

REAL WORK(256) 

REAL RESULT(256)  

INTEGER IAM, NEIGHBOR  

  

!$OMP PARALLEL PRIVATE(IAM, NEIGHBOR) SHARED(WORK, ISYNC)  

IAM = OMP_GET_THREAD_NUM() + 1 

ISYNC(IAM) = 0  

 

!$OMP BARRIER 

  

C Do computation into my portion of work array  

 

WORK(IAM) = FN1(IAM)  

 

C Announce that I am done with my work.  

C The first flush ensures that my work is made visible before  

C synch. The second flush ensures that syn ch is made visible.  

 

!$OMP FLUSH(WORK,ISYNC) 

ISYNC(IAM) = 1  

Fortran 
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!$OMP FLUSH(ISYNC)  

 

C Wait until neighbor is done. The first flush ensures that  

C synch is read from memory, rather than from the temporary  

C view of memory. The second flush ensures that wor k is read  

C from memory, and is done so after the while loop exits.  

 

IF (IAM .EQ. 1) THEN  

NEIGHBOR = OMP_GET_NUM_THREADS() 

ELSE 

NEIGHBOR = IAM ï 1 

ENDIF 

 

DO WHILE (ISYNC(NEIGHBOR) .EQ. 0)  

!$OMP FLUSH(ISYNC)  

END DO  

 

!$OMP FLUSH(WORK, ISYNC)  

RESULT(IAM)  = FN2(WORK(NEIGHBOR), WORK(IAM))  

!$OMP END PARALLEL  

END PROGRAM A21 

 

 

Fortran 
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ɨȷɆș ὑǞǱǋ flush  

 

̊ʤǵ͈ ȹȭȵɥɱ 2.8.6 ș֓ ǞǭǖǧǜǋƳ ǶƲɨȷɆǵǱǋ flush ǲ◙ ǜȓȒВ Ẁ

ǯ◙ ǜȓǱǋВ ȨɔȶȥȭɆșӢѩǞȅǠƳ 

 

 

Example A.22.1c  

int x, *p = &x;  

void f1(in t *q)  

{  

*q = 1;  

#pragma omp flush  

/* x, p, and *q are flushed */  

/* because they are shared and accessible */  

/* q is not flushed because it is not shared. */  

}  

 

void f2(int *q)  

{  

#pragma omp barrier  

*q = 2;  

#pragma omp barrier  

 

/* a barrier implies a flush */  

/* x, p, and *q are flushed */  

/* because they are shared and accessible */  

/* q is not flushed because it is not shared. */  

}  

 

int g(int n)  

{  

int i = 1, j, sum = 0;  

*p = 1;  

#pragma omp parallel reduction(+: sum) num_threads(10)  

     {  

f1(&j);  

C/C++ 
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/* i, n and sum were not flushed */  

/* because they were not accessible in f1 */  

/* j was flushed because it was accessible */  

sum += j;  

 

f2(&j);  

 

/* i, n, and sum were not flushed */  

/* because they were not accessible in f2 */  

/* j was flushed because  it was accessible */  

sum += i + j + *p + n;  

     }  

return sum;  

}  

 

int main()  

{  

int result = g(7);  

return result;  

}  

 C/C++ 
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Example A.22.1f  

SUBROUTINE F1(Q)  

COMMON /DATA/ X, P  

INTEGER, TARGET :: X  

INTEGER, POINTER :: P  

INTEGER Q 

 

Q = 1  

!$OMP FLUSH 

! X,  P and Q are flushed  

! because they are shared and accessible  

END SUBROUTINE F1 

 

SUBROUTINE F2(Q)  

COMMON /DATA/ X, P  

INTEGER, TARGET :: X  

INTEGER, POINTER :: P  

INTEGER Q  

 

!$OMP BARRIER 

Q = 2  

!$OMP BARRIER 

! a barrier implies a flush  

! X, P and Q are flu shed  

! because they are shared and accessible  

END SUBROUTINE F2 

 

INTEGER FUNCTION G(N)  

COMMON /DATA/ X, P  

INTEGER, TARGET :: X  

INTEGER, POINTER :: P  

INTEGER N 

INTEGER I, J, SUM  

 

I = 1  

SUM = 0  

Fortran 
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P = 1  

!$OMP PARALLEL REDUCTION(+: SUM) NUM_THREADS(10)  

CALL F1(J)  

! I, N and SUM were not flushed  

! because they were not accessible in F1  

! J was flushed because it was accessible  

SUM = SUM + J  

 

CALL F2(J)  

! I, N, and SUM were not flushed  

! because they were not accessible in f2  

! J was flushed because it was ac cessible  

SUM = SUM + I + J + P + N  

!$OMP END PARALLEL  

G = SUM 

END FUNCTION G 

 

PROGRAM A22  

COMMON /DATA/ X, P  

INTEGER, TARGET :: X  

INTEGER, POINTER :: P  

INTEGER RESULT, G  

  

P => X  

RESULT = G(7)  

PRINT *, RESULT  

END PROGRAM A22  

 

 

Fortran 
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flushƲbarrierƲtaskwait ǵ̬  

 

flush Ʋbarrier ƲǑȏǺ taskwait ǶƲif ǵ ♥ǵ҇ ǲǱȒǚǯǶǮǔǱǋǵǮƲ̊ʤǵ͈

ǶƲ ǲ ǞǭǋǱǋɕɫȮɧɞǮǠƳ 

 

Example A.23.1c  

void a2 3_wrong()  

{  

int a = 1;  

 

#pragma omp parallel  

{  

if (a != 0)  

#pragma omp flush(a)  

/* incorrect as flush cannot be immediate substat ement  

of if statement */  

 

if (a != 0)  

#pragma omp barrier  

/* incorrect as barrier cannot be immediate substatement  

of if statement */  

 

if (a != 0)  

#pragma omp taskwait  

/* incorrect as taskwait cannot be immediate substatement  

of if statement */  

}   

}  

C/C++ 
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̊ʤǵ͈ǶƲflush Ʋbarrier ƲǑȏǺ taskwait Ǔ ǵʴǲᶪȅȓǭǋȒǦȈƲ ǲ Ǟ

ǦɕɫȮɧɞǮǠƳ 

 

Example A.23.2c  

void a2 3()  

{  

int a = 1;  

 

#pragma omp parallel  

{  

if (a != 0) {  

               #pragma omp flush(a)  

}  

if (a != 0) {  

               #pragma omp barrier  

}  

if (a ! = 0) {  

#pragma omp taskwait  

}  

}  

}  

 

 

C/C++ 
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ordered ǯ ordered  

 

ordered ȹȭȵɥɱ 2.8.7 ș֓ ǞǭǖǧǜǋƳ ǶƲɦ Ѧǲ ȖȓȒы ǵїҘș ы Ǟ

Ǧḹֻǯֿǟ ⅜ǲǠȒǦȈǲ ǮǠƳ̊ʤǵɕɫȮɧɞǶƲ Ǳ ǮȢɱɅɁȭȷșɕɨ

ɱɆȠȤɆǞȅǠƳ 

 

 

Example A.24.1c  

#include <stdio.h>  

vo id work(int k)  

{  

#pragma omp ordered  

printf(" %d ¥n", k);  

}  

 

void a2 4(int lb, int ub, int stride)  

{  

int i;  

 

#pragma omp parallel for ordered schedule(dynamic)  

for (i=lb; i<ub; i+=stride)  

work(i);  

}  

  

int main()  

{  

a24(0, 100, 5);  

return 0;  

}  

 

C/C++ 

C/C++ 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 241 - 

 

 

Example A.24.1f  

SUBROUTINE WORK(K) 

INTEGER k  

 

!$OMP ORDERED 

WRITE(*,*) K  

!$OMP END ORDERED 

 

END SUBROUTINE WORK 

 

SUBROUTINE SUBA24(LB, UB, STRIDE)  

INTEGER LB, UB, STRIDE  

INTEGER I  

 

!$OMP PARALLEL DO ORDERED SCHEDULE(DYNAMIC) 

DO I=LB,UB,STRIDE  

CALL WORK(I)  

END DO  

!$OMP END PARALLEL DO 

 

END SUBROUTINE SUBA24 

 

PROGRAM A24 

CALL SUBA24(1,100,5)  

END PROGRAM A24 

 

Fortran 

Fortran 
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ordered ș ὑǞǦɩɶɕɨɶȶɥɱКǮ ǵ or dered ș ὑǠȒǚǯǓǮǔȅǠǠƳ 

ѧǵ͈ǶƲǠȀǭǵ ȑ ǞǓƲ ǫǵ ordered ɨɶȶɥɱșὕ ǠȒǦȈƲ ǲ ǞǭǋǱ

ǋɕɫȮɧɞǮǠƳɩɶɕǵ 1 ǫǵ ȑ ǞǶ 2 ǫ̊ʣǵ ordered ɨɶȶɥɱșὕ ǞǭǶǋǘȅ

ǢȚƳ 

 

Example A.24.2c  

void work(int i) {}  

void a2 4_wrong(int n)  

{  

int  i;  

#pragma omp for ordered  

for (i=0; i<n; i++) {  

/* incorrect because an iteration may not execute more than one  

ordered region */  

#pragma omp ordered  

work(i);  

#pragma omp ordere d 

work(i+1);  

}  

} 

 

C/C++ 

C/C++ 
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Example A.24.2f  

SUBROUTINE WORK(I) 

INTEGER I  

END SUBROUTINE WORK 

 

SUBROUTINE A24_WRONG(N) 

INTEGER N 

INTEGER I  

!$OMP DO ORDERED  

DO I = 1, N  

! incorrect because an iteration may not execute more than one  

! ordered region  

!$OMP ORDERED  

CALL WORK(I)  

!$OMP END ORDERED  

!$OMP ORDERED 

CALL WORK(I+1)  

!$OMP END ORDERED 

END DO  

END SUBROUTINE A24_WRONG 

 

 

Fortran 

Fortran 
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̊ʤǵ͈ǶƲ ǵ or dered ǓǉȒ ǲ ǞǦɕɫȮɧɞǮǠƳǤȓǥȓǵ ȑ ǞǶƲ

ordered ɨɶȶɥɱșʝǫǧǘὕ ǞȅǠƳ 

 

 

Example A.24.3c  

void work(int i) {}  

 

void a2 4_good(int n)  

{  

int i;  

 

#pragma omp for ordered  

for (i=0; i<n; i++) {  

if (i <= 10) {  

#pragma omp ordered  

work(i);  

           }  

if (i > 10) {  

#pragma omp ordered  

work(i+1);  

           }  

       }  

  } 

 

C/C++ 

C/C++ 
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Example A.24.3f  

SUBROUTINE A24_GOOD(N) 

INTEGER N  

 

!$OMP DO ORDERED  

DO I = 1,N  

IF (I <= 10) THEN  

!$OMP ORDERED  

CALL WORK(I)  

!$OMP END ORDERED 

ENDIF 

 

IF (I > 10) THEN  

!$OMP ORDERED  

CALL WORK(I+1)  

!$OMP END ORDERED 

ENDIF 

ENDDO  

END SUBROUTINE A24_GOOD 

 

 

threadprivate  

 

̊ʤǵ͈ǶƲǤȓǥȓǵȷɪɁɇǲ ǱȒȩȤɱȽɶșʦǏȒ threa dprivate ȹȭȵɥɱ

2.9.2 ș֓ ǞǭǖǧǜǋƳ ǵ̓ǋ ș ǞǭǋȅǠƳ 

 

Example A.25.1c  

int counter = 0;  

#pragma omp threadprivate(counter)  

 

int increment_counter()  

{  

counter++;  

return(counter);  

}  

Fortran 

Fortran 

C/C++ 

C/C++ 
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Example A.25.1f  

INTEGER FUNCTION INCREMENT_COUNTER() 

COMMON/A25_COMMON/COUNTER  

!$OMP THREADPRIVATE(/A2 5_COMMON/) 

 

COUNTER = COUNTER +1 

INCREMENT_COUNTER = COUNTER 

RETURN  

END FUNCTION INCREMENT_COUNTER 

 

 

 

̊ʤǵ͈ǶƲ Ẁ ǲȷɪɁɇɕɧȢɗɶɆ ș̓ ǞǭǋȅǠƳ 

 

Example A.25.2c  

int increment_counter_2( )  

{  

static int counter = 0;  

#pragma omp threadprivate(counter)  

counter++;  

return(counter);  

}  

 

̊ʤǵ͈ǶƲѧ ӓǲ ȓǦẀ ǵẀ ǓǰǵȏǍǲʥὑǱ ǋș╠ǔ ǚǠǵǒș ǞȅǠƳȅ

ǦƲ Ҟ auxiliary ȨɔȶȥȭɆǯȱɒɶȱɱȷɆɧȭȽș̓ ǠȒǚǯǲȏǪǭǚǵᵂ ș ǘ

Ȓ ǲǫǋǭȉ ǞȅǠƳ 

 

Example A.25.3c  

class T {  

public:  

int val;  

T (int );  

T (const T&);  

};  

  

Fortran 

Fortran 

C/C++ 
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T :: T (int v){  

val = v;  

}  

  

T :: T (const T& t) {  

val = t.val;  

}  

  

void g(T a, T b){  

a.val += b.val;  

}  

  

int x = 1;  

T a(x);  

const T b_aux(x); /* Capture value of x = 1 */  

T b(b_aux);  

#pragma omp threadprivate(a, b)  

 

void f(i nt n) {  

x++;  

#pragma omp parallel for  

/* In each thread:  

* a is constructed from x (with value 1 or 2?)  

* b is copy - constructed from b_aux  

*/  

for (int i=0; i<n; i++) {  

g(a, b); /* Value of a is unspecified. */  

}  

  }  

 C/C++ 
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̊ʤǵ͈ǶƲthreadprivate ǵ ǲ ǞǱǋ̓ǋ ǯ Ǟǋ̓ǋ ș ǞȅǠƳ Ǟǋ

ǶƲȹȭȵɥɱ 2.9.2 ǯȹȭȵɥɱ 2.9.4.1 ș֓ ǞǭǖǧǜǋƳ 

 

̊ʤǵ͈ǶƲВ ɔɫɁȭș֓ ǠȒȳɔɩɶȿɱǮɫɶȩɩǲǤǵὗ ǓǜȓǭǋǱǋǦȈƲ

ǲ ǞǭǋȅǢȚƳ 

 

Example A.25.2f  

MODULE A25_MODULE 

COMMON /T/ A  

END MODULE A25_MODULE 

 

SUBROUTINE A25_4_WRONG() 

USE A25_MODULE  

!$OMP THREADPRIVATE(/T/)  

!non - conforming because /T / not declared in A2 5_4_WRONG 

END SUBROUTINE A25_4_WRONG 

 

̊ʤǵ͈ȉȅǦƲВ ɔɫɁȭș֓ ǠȒȳɔɩɶȿɱǮɫɶȩɩǲǤǵὗ ǓǜȓǭǋǱǋǦȈƲ

ǲ ǞǭǋȅǢȚƳ 

 

Example A.25.3f  

SUBROUTINE A25_3_WRONG()  

COMMON /T/ A  

!$OMP THREADPRIVATE(/T/)  

CONTAINS  

SUBROUTINE A25_3S_WRONG()  

!$OMP PARALLEL COPYIN(/T/)  

!non - conforming because /T/ not declared in A2 5_3S_WRONG  

!$OMP END PARALLEL 

END SUBROUTINE A25_3S_WRONG 

END SUBROUTINE A25_3_WRONG 

Fortran 
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̊ʤǵ͈ǶƲѼǵ͈șẀ Ǟǭ Ǟǖ ǔ ǏǦɕɫȮɧɞǮǠƳ 

 

Example A.25.4f  

SUBROUTINE A25_4_GOOD() 

COMMON /T/ A  

!$OMP THREADPRIVATE(/T/)  

CONTAINS 

SUBROUTINE A25_4S_GOOD() 

COMMON /T/ A  

!$OMP THREADPRIVATE(/T/)  

!$OMP PARALLEL COPYIN(/T/)  

!$OMP END PARALLEL 

END SUBROUTINE A25_4S_GOOD 

END SUBROUTINE A25_4_GOOD 
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̊ʤǶƲɫɶȩɩẀ ǲᾍǠȒȷɪɁɇɕɧȢɗɶɆ ǵ̓ǋ ǵ͈ǮǠƳ 

 

Example A.25.5f  

PROGRAM A25_5_GOOD 

INTEGER, ALLOCATABLE, SAVE :: A(:)  

INTEGER, POINTER, SAVE :: PTR  

INTEGER, SAVE :: I  

INTEGER, TARGET :: TARG  

LOGICAL :: FIRSTIN = .TRUE.  

!$OMP THREADPRIVATE(A, I,  PTR)  

ALLOCATE (A(3))  

A = (/1,2,3/)  

PTR => TARG  

I = 5  

!$OMP PARALLEL COPYIN(I, PTR)  

!$OMP CRITICAL  

IF (FIRSTIN) THEN  

TARG = 4          ! Update target of ptr  

I = I + 10  

IF (ALLOCATED(A)) A = A + 10  

FIRSTIN = .FALSE.  

END IF  

IF (ALLOCATED(A)) THEN  

PRINT *, ôa = ô, A 

ELSE 

PRINT *, ôA is not allocatedô 

END IF  

PRINT *, ôptr = ô, PTR 

PRINT *, ôi = ô, I 

PRINT *  

!$OMP END CRITICAL  

!$OMP END PARALLEL 

END PROGRAM A25_5_GOOD 
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ʣǵɕɫȮɧɞș ǫǵȷɪɁɇǲȏǪǭὕ ǞǦḹֻƲ̊ʤǵ ǫǵїҘȹɁɆǵǰǨȐǒǓɕɨ

ɱɆǜȓȅǠƳ 

 

a = 11 12 13  

ptr = 4  

i = 15  

 

A is not allocated  

ptr = 4  

i = 5  

 

ȅǦǶƲ 

 

A is not allocated  

ptr = 4  

i = 15  

 

a = 1 2 3  

ptr = 4  

i = 5  
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̊ʤǶƲɠȶɣɶɩẀ ǲȷɪɁɇɕɧȢɗɶɆș̓ ǞǦ͈ǮǠƳ 

 

Example A.25.6f  

MODULE A25_MODULE6 

REAL, POINTER :: WORK(:)  

SAVE WORK  

!$OMP THREADPRIVATE(WORK) 

END MODULE A25_MODULE6 

 

SUBROUTINE SUB1(N) 

USE A25_MODULE6 

!$OMP PARALLEL PRIVATE(THE_SUM)  

ALLOCATE(WORK(N))  

CALL SUB2(THE_SUM) 

WRITE(*,*)THE_SUM  

!$OMP END PARALLEL  

END SUBROUTINE SUB1 

 

SUBROUTINE SUB2(THE_SUM)  

USE A25_MODULE6 

WORK(:) = 10  

THE_SUM=SUM(WORK) 

END SUBROUTINE SUB2 

 

PROGRAM A25_6_GOOD 

N = 10  

CALL SUB1(N)  

END PROGRAM A25_6_GOOD 

 Fortran 
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ǵ͈ǶƲȭɧȷḌ T ǲᾍǠȒȷɪɁɇɕɧȢɗɶɆẀ ǵѧ ӓș ǞȅǠƳt1 ǶɅɓȧɩɆǮȱ

ɱȷɆɧȭɆǜȓƲt2 Ƕ Ḍǵ╠ ș ǫȉǫȱɱȷɆɧȭȽǮȱɱȷɆɧȭɆǜȓƲt3 Ƕ╠

f()ǮȱɒɶȱɱȷɆɧȭɆǜȓȅǠƳ 

 

Example A.25.4c  

static T t1;  

#pragma omp threadprivate(t1)   

static T t2( 23 );  

#pragma omp threadprivate(t2)  

static T t3 = f();  

#pragma omp threadprivate(t3)  

 

̊ʤǵ͈ǶƲ ȭɧȷɟɱɎɶǲᾍǠȒȷɪɁɇɕɧȢɗɶɆǵ̓ǋ ș ǞǭǋȅǠƳ ȭɧ

ȷɟɱɎɶǲᾍǠȒ threadprivate ǶƲȭɧȷὑ ǵКζǲǱǘȓǷǱȑȅǢȚƳ 

 

Example A.25.5c  

class T {  

public:  

static int i;  

#pragma omp threadprivate(i)  

};  

 

 

C/C++ 

C/C++ 



  

 

 

All Rights Reserved, Copyright © ὰṲ ╛̝  2008  

- 254 - 

 

 

ɏɧɪɩɵɧɱȾɞɵȠȭȹȷɵȢɄɪɶȽɩɶɕ 

 

̊ʤǵ͈ǶƲɏɧɪɩɵɧɱȾɞɵȠȭȹȷɵȢɄɪɶȽɩɶɕș ǞǭǋȅǠƳ 

 

Example A.26.1c  

#include <vector>  

void iterator_example()  

{  

std::vector <int>  vec(23);  

std::vector <int> ::iterator it;  

#pragma omp parallel for default(non e) shared(vec)  

for (it = vec.begin(); it < vec.end(); it++)  

     {  

// do work with *it //  

     }  

  } 

 

 

 

 

В ɔɫɁȭǵ sharedǯ private ǵ FortranѰ  

 

Ѽ̂ǔВ׀ ɔɫɁȭǓ ǵ private Ʋfirstprivate ƲȅǦǶ lastprivate ǲ ὑǜȓǦḹֻƲ

ǤǵВ ɔɫɁȭǵɟɱɎɶǶƲֿǟ ǵѩǵɅɶȽВ ιרǵ Ǯὗ ǞǭǶǋǘȅǢȚƳ

̊ʤǵ͈ǶƲǚȓș ǞǭǋȅǠƳ ǞǖǶƲȹȭȵɥɱ 2.9.3 ș֓ ǞǭǖǧǜǋƳ 

 

C/C++ 

C/C++ 

Fortran 
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ǚǵ͈ǶƲ ǲ ǞǭǋȒɕɫȮɧɞǮǠƳ 

 

Example A.27.1f  

SUBROUTINE A27_1_GOOD() 

COMMON /C/ X,Y  

REAL X, Y  

 

!$OMP PARALLEL PRIVATE (/C/)  

! do work here  

!$OMP END PARALLEL  

 

!$OMP PARALLEL SHARED (X,Y)  

! do work here  

!$OMP END PARALLEL 

END SUBROUTINE A27_1_GOOD 

 

̊ʤǵ͈ȉƲ ǲ ǞǭǋȒɕɫȮɧɞǮǠƳ 

 

Example A.27.2f  

SUBROUTINE A27_2_GOOD() 

COMMON /C/ X,Y  

REAL X, Y  

INTEGER I  

!$OMP PARALLEL  

!$OMP DO PRIVATE(/C/)  

DO I=1,1000  

! do work here  

ENDDO  

!$OMP END DO  

!  

!$OMP DO PRIVATE(X)  

DO I=1,1000  

! do work here  

ENDDO  

!$OMP END DO  

!$OMP END PARALLEL 

END SUBROUTINE A27_2_GOOD 
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̊ʤǵ͈ȉƲ ǲ ǞǭǋȒɕɫȮɧɞǮǠƳ 

 

Example A.27.3f  

SUBROUTINE A27_3_GOOD() 

COMMON /C/ X,Y  

 

!$OMP PARALLEL PRIVATE (/C/)  

! do work here  

!$O MP END PARALLEL  

 

!$OMP PARALLEL SHARED (/C/)  

! do work here  

!$OMP END PARALLEL 

END SUBROUTINE A27_3_GOOD 

 

̊ʤǵ͈ǶƲx Ǔ c ǵ ǵǦȈƲ ǲ ǞǭǋȅǣȚƳ 

 

Example A.27.4f  

SUBROUTINE A27_4_WRONG() 

COMMON /C/ X,Y  

! Incorrect because X is a constituent element of C  

!$OMP PARALLEL PRIVATE(/C/), SHARED(X)  

! do work here  

!$OMP END PARALLEL 

END SUBROUTINE A27_4_WRONG 

 

̊ʤǵ͈ǶƲВ ɔɫɁȭșВ ǯɕɧȢɗɶɆǵʰ ǲǶὗ ǮǔǱǋǦȈƲ ǲ Ǟǭǋȅ

ǣȚƳ 

 

Example A.27.5f  

SUBROUTINE A27_5_WRONG() 

COMMON /C/ X,Y  

! Incorrect: common block C cannot be declared both  

! shared and private  

!$OMP PARALLEL PRIVATE (/C/), SHARED(/C/)  

! do work here  

!$OMP END PARALLEL  

END SUBROUTINE A27_5_WRONG 

Fortran 
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default none  

 

̊ʤǵ͈ǶƲdefault none ǲȏǪǭ◙ ǓǉȒẀ ǯǤǍǮǱǋẀ ǯșӢѩǞǭǋȅǠƳ

default ǵ ǶƲȹȭȵɥɱ 2.9.3.1 ș֓ ǞǭǖǧǜǋƳ 

 

 

Example A.28.1c  

#include <omp.h>  

int x, y, z[1000];  

#pragma omp threadprivate(x)  

 

void a2 8(int a) {  

const int c = 1;  

int i = 0;  

#pragma omp parallel default(none) private(a) shared(z)  

{  

int j = omp_get_num_threads();  

/* O.K. -  j is declared within parallel region */  

a = z[j]; /* O.K. -  a is listed in private clause */  

/*        -  z is listed in shared clause */  

x = c;     /* O.K. -  x is threadprivate */  

/*       -  c has const - qualified type */  

z[i] = y; /* Error -  cannot reference i or y here */  

 

#pragma omp for firstprivate(y)  

for (i=0; i<10 ; i++) {  

z[i] = y; /* O.K. -  i is the loop iteration variable */  

/* -  y is listed in firstprivate clause */  

}  

 

z[i] = y; /* Error -  cannot reference i or y here */  

}  

   }  

 

C/C++ 

C/C++ 
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Example A.28.1f  

SUBROUTINE A28(A)  

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

 

INTEGER A 

 

INTEGER X, Y, Z(1000)  

COMMON/BLOCKX/X 

COMMON/BLOCKY/Y 

COMMON/BLOCKZ/Z  

!$OMP THREADPRIVATE(/BLOCKX/)  

 

INTEGER I, J  

i = 1  

 

!$OMP PARALLEL DEFAULT(NONE) PRIVATE(A) SHARE D(Z) PRIVATE(J)  

J = OMP_GET_NUM_THREADS(); 

! O.K. -  J is listed in PRIVATE clause  

A = Z(J) ! O.K. -  A is listed in PRIVATE clause  

!       -  Z is listed in SHARED clause  

X = 1     ! O.K. -  X is THREADPRIVATE  

Z(I) = Y ! Error -  cannot reference I or Y her e  

 

!$OMP DO firstprivate(y)  

DO I = 1,10  

Z(I) = Y ! O.K. -  I is the loop iteration variable  

! Y is listed in FIRSTPRIVATE clause  

END DO 

 

Z(I) = Y ! Error -  cannot reference I or Y here  

!$OMP END PARALLEL  

END SUBROUTINE A28 

 

 

 

 

Fortran 

Fortran 
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FortranǵВ Ẁ ǵ ǵȱɒɶǲȏǪǭ╠ǔ ǚǜȓǦ ֻ  

 

̊ʤǵ͈ǶƲẎǔǜ╠ Ǖ Ѧǵ̌╠ ș ǫɩɶȿɱǿƲ ѝ ѦǮǉȒВ Ẁ șὕ╠ ǯǞǭ

ǞǭǋȒǦȈƲ ֻ șדȚǮǋȅǠƳ ȹȭȵɥɱ 2.9.3.2 ș֓ ǞǭǖǧǜǋƳ  

ѝ Ѧǵ╠ ș ǠȳɔɩɶȿɱᴀїǞǮǶƲȱɱɏȢɧǶȳɔɩɶȿɱșᴀǺїǠѼǲʝ Ḣ

ǲ╠ șȱɒɶǞƲȳɔɩɶȿɱǒȐⱥₒǠȒǯǔǲǶƲʝ ḢǒȐȨɨȶɈɩǵẀ ǲȱɒɶș

ǞȅǠƳǚǵȱɒɶǓ para llelɨɶȶɥɱКǮ ֻș╠ǔ ǚǞȅǠƳ 

 

Example A.29.1f  

SUBROUTINE A29  

 

INCLUDE "omp_lib.h" ! or USE OMP_LIB  

 

REAL A(20)  

INTEGER MYTHREAD  

 

!$OMP PARALLEL SHARED(A) PRIVATE(MYTHREAD)  

 

MYTHREAD = OMP_GET_THREAD_NUM() 

IF (MYTHREAD .EQ. 0) THEN  

CALL SUB(A(1:10)) ! compil er may introduce writes to A(6:10)  

ELSE  

A(6:10) = 12  

ENDIF  

 

!$OMP END PARALLEL  

 

END SUBROUTINE A29  

 

SUBROUTINE SUB(X)  

REAL X(*)  

X(1:5) = 4  

END SUBROUTINE SUB 

 

 

Fortran 

Fortran 
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private  

 

̊ʤǵ͈ǲǑǋǭƲȨɨȶɈɩǵ iǯ jǵΙǶ parallel ɨɶȶɥɱǒȐїǦǯǚȔǮȉͪ ǜȓƲɕɧ

ȢɗɶɆǮ ὑǜȓǦ iǯ jǓ parallel КǮẀ ǜȓȅǠƳprivate ǵ ǶƲȹȭȵɥɱ

2.9.3.3 ș֓ ǞǭǖǧǜǋƳ 

 

 

Example A.30.1c  

#include <stdio.h>  

#include <assert.h>  

int main()  

{  

int i, j;  

int *ptr_i, *ptr_j;  

i = 1;  

j = 2;  

ptr_i = &i;  

ptr_j = &j;  

 

#pragma omp parall el private(i) firstprivate(j)  

     {  

i = 3;  

j = j + 2;  

assert (*ptr_i == 1 && *ptr_j == 2);  

     }  

 

assert(i == 1 && j == 2);  

 

return 0;  

}  

 

 

 

C/C++ 

C/C++ 
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Example A.30.1f  

PROGRAM A30  

INTEGER I, J  

I = 1  

J = 2  

!$OMP PARALLEL PRIVATE(I) FIRSTPRIVATE(J)  

I = 3  

J =  J + 2  

!$OMP END PARALLEL  

PRINT *, I, J ! I .eq. 1 .and. J .eq. 2  

END PROGRAM A30 

 

 

̊ʤǵ͈ǲǑǋǭƲɩɶȿɱ f ǵɩɶɕ ʴǵẀ a ǵǠȀǭǵ̓ ǶƲɕɧȢɗɶɆǮ ὑǜȓ

Ǧ a ș֓ ǞǭǋȅǠǓƲɩɶȿɱ g Ǯǵ a ǿǵ֓ ǶɕɧȢɗɶɆǮ ὑǜȓǦȉǵǒȨɨȶɈɩ

ǮǉȒǒǶʥὑǯǱȑȅǠƳ 

 

Example A.30.2c  

int a;  

void g(int k) {  

a = k; /* Accessed in  the region but outside of the construct;  

* therefore unspecified whether original or private list  

* item is modified. */  

}  

 

void f(int n) {  

int a = 0;  

#pragma omp parallel for private(a)  

for (int i=1; i<n; i++) {  

a = i;  

g(a*2); /* Private copy of "a" */  

}  

}  

 

 

 

Fortran 

Fortran 

C/C++ 

C/C++ 
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Example A.30.2f  

MODULE A30_2 

REAL A  

CONTAINS 

 

SUBROUTINE G(K) 

REAL K 

A = K ! Accessed in the region but outside of the  

! construct; therefore unspecified whether  

! original or private list item is modified.  

END SUBROUTINE G 

 

SUBROUTINE F(N)  

INTEGER N  

REAL A  

INTEGER I  

!$OMP PARALLEL DO PRIVATE(A)  

DO I = 1,N  

A = I  

CALL G(A*2)  

ENDDO  

!$OMP END PARALLEL DO 

END SUBROUTINE F  

END MODULE A30_2 

 

 

Fortran 

Fortran 
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ПɕɧȢɗɶɆӓ 

 

̊ʤǵ͈ǶƲẀ ǵПɕɧȢɗɶɆӓǲǫǋǭ ǞǭǋȅǠƳ ȹȭȵɥɱ 2.9.3 .3 ș֓ Ǟǭǖǧǜ

ǋƳ  

ɕɧȢɗɶɆẀ ǶƲɋȷɆǜȓǦ ǮП↓ɕɧȢɗɶɆẀ ǵὗ șǠȒǚǯǓǮǔȅǠƳǚȓ

ȐǵẀ ǶƲᶪȚǮǋȒ parallel ɨɶȶɥɱКǮВ ǲǜȓǭǋǱǖǭȉǒȅǋȅǢȚƳ 

 

 

Example A.31.1c  

#include <assert.h>  

void a 31()  

{  

int i, a;  

 

#pragma omp parallel private(a)  

{  

a = 1;  

#pragma omp parallel for private(a)  

for (i= 0; i<10; i++)  

{  

a = 2;  

}  

assert(a == 1);  

}  

}  

 

C/C++ 

C/C++ 




