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4. 䝟䝣䜷䞊䝬䞁䝇ゎᯒ䝒䞊䝹䜢౑⏝䛧䛯᭱㐺໬

Revision 1.2

䜶䜽䝉䝹䝋䝣䝖ᰴᘧ఍♫

㯮⃝ ୍ᖹ
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䝗䜻䝳䝯䞁䝖䝗䜻䝳䝯䞁䝖䝗䜻䝳䝯䞁䝖䝗䜻䝳䝯䞁䝖ซ౛ซ౛ซ౛ซ౛䚸䚸䚸䚸⏝ㄒ⏝ㄒ⏝ㄒ⏝ㄒ

icc 䜲䞁䝔䝹® C ࣮ࣛ࢖ࣃࣥࢥ

icpc 䜲䞁䝔䝹® C 䝁䞁䝟䜲䝷䞊

ifort 䜲䞁䝔䝹® Fortran 䝁䞁䝟䜲䝷䞊

TA/TC 䜲䞁䝔䝹® Trace Analyzer/ Collector

VTune 䜲䞁䝔䝹® VTune Amplifier XE

<Install dir> ྛ〇ရ䛾䜲䞁䝇䝖䞊䝹䝕䜱䝺䜽䝖䝸䞊
౛: <TA/TC Install dir> = /opt/intel/itac/8.0.3.007/

mpiicc mpicc 䛾䜲䞁䝔䝹® C 䝁䞁䝟䜲䝷䞊∧

mpiicpc mpic++, mpicxx 䛾䜲䞁䝔䝹® C++ 䝁䞁䝟䜲䝷䞊∧

mpiifort mpif77,mpif90 䛾䜲䞁䝔䝹® Fortran 䝁䞁䝟䜲䝷䞊∧

mpirun
mpiexec.hydra

᭱᪂䝞䞊䝆䝵䞁䛾䜲䞁䝔䝹® MPI 䛿 Hydra 䜢౑⏝
(MPD 䛿᫂♧ⓗ䛻タᐃ䛧䛺䛔䛛䛞䜚౑⏝䛥䜜䛺䛔)
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® VTune Amplifier XE

• 䝟䝣䜷䞊䝬䞁䝇ྥୖ䛾䛯䜑䛾ゎᯒ䝒䞊䝹
䝋䞊䝇䝁䞊䝗䛾ಟṇ䜔䚸≉ู䛺䝡䝹䝗䛺䛧䛻ヱᙜ⟠ᡤ䜢≉ᐃ

Hotspot
ฎ⌮䛻᫬㛫䜢せ䛩䜛⟠ᡤ䜢≉ᐃ

Concurrency
䝬䝹䝏䝇䝺䝑䝗䛾୪ิᛶ䜢⾲♧

Lock & Wait
䝇䝺䝑䝗㛫㏻ಙ䛺䛹䛾᝟ሗ

Hardware Event
䝥䝻䝉䝑䝃䞊䛷⏕䛨䛯䜲䝧䞁䝖䜢⾲♧ Visual Studio* 2010ʹ౷߹ͨ͠

䜲䞁䝔䝹® VTune Amplifier XE
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• ప䛔䜸䞊䝞䞊䝦䝑䝗
• ≉ู䛺䝁䞁䝟䜲䝹䜔⤌䜏㎸䜏㛵ᩘ䛿୙せ
• GUI 䛸䝁䝬䞁䝗䝷䜲䞁䛻ᑐᛂ
• 䝝䜲䝤䝸䝑䝗 MPI 䝥䝻䜾䝷䝮䛾ゎᯒ

䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䛾䛾䛾䛾ၥ㢟ၥ㢟ၥ㢟ၥ㢟䜢䜢䜢䜢᳨ฟ᳨ฟ᳨ฟ᳨ฟ

᫬㛫䜢せ䛧䛶䛔䜛⟠ᡤ 䜻䝱䝑䝅䝳䝭䝇 ᚅᶵ䛻䜘䜛㐜ᘏ

䞉᫬㛫䜢せ䛧䛶䛔䜛㛵ᩘ䜢
᳨ฟ
䞉䝁䞊䝹䝇䝍䝑䜽䜢☜ㄆ
䞉䝋䞊䝇䝺䝧䝹䛷䛾⾲♧

䞉㛵ᩘ䜢䜻䝱䝑䝅䝳䝭䝇䛾ᅇ
ᩘ䛷䝋䞊䝖
䞉䝋䞊䝇䝺䝧䝹䛷䜻䝱䝑䝅䝳
䝭䝇䜢☜ㄆ

䞉ᚅᶵ᫬㛫䛤䛸䛻䝻䝑䜽䜢☜
ㄆ䛩䜛
䞉ᚅᶵ୰䛾 CPU ฼⏝⋡䜢
⾲♧

䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹®®®® VTuneVTuneVTuneVTune AmplifierAmplifierAmplifierAmplifier XEXEXEXE䛾䛾䛾䛾౑⏝౛౑⏝౛౑⏝౛౑⏝౛
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䝥䝸䝉䝑䝖䝥䝸䝉䝑䝖䝥䝸䝉䝑䝖䝥䝸䝉䝑䝖䛥䜜䛯䛥䜜䛯䛥䜜䛯䛥䜜䛯ゎᯒゎᯒゎᯒゎᯒ䝍䜲䝥䝍䜲䝥䝍䜲䝥䝍䜲䝥

• GUI 䛚䜘䜃䝁䝬䞁䝗䝷䜲䞁䛛䜙䚸䝥䝸䝉䝑䝖䛥䜜䛯ゎᯒ䝍䜲䝥䜢㑅

ᢥ䛩䜛䛰䛡䛷䚸୺せ䛺᝟ሗ䜢ྲྀᚓ䛩䜛䛣䛸䛜䛷䛝䜛

<Analysis Type> ౛ :

hotspots

concurrency

locksandwaits

core2-general-exploration

nehalem-general-exploration

snb-general-exploration

GUI 䛛䜙䛾ᣦᐃ䛿䚸ึ䜑䛶䛾฼⏝⪅䛷䜒౑

⏝䛷䛝䜛䜘䛖䛻䛺䛳䛶䛔䜛
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® VTune Amplifier XE 䛾䛾䛾䛾䝁䝬䞁䝗䝷䜲䞁䝁䝬䞁䝗䝷䜲䞁䝁䝬䞁䝗䝷䜲䞁䝁䝬䞁䝗䝷䜲䞁
※※※※MPI 䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜢䜢䜢䜢ゎᯒゎᯒゎᯒゎᯒ䛩䜛䛩䜛䛩䜛䛩䜛ሙྜሙྜሙྜሙྜ䛻䛿䛻䛿䛻䛿䛻䛿䝁䝬䞁䝗䝷䜲䞁䝁䝬䞁䝗䝷䜲䞁䝁䝬䞁䝗䝷䜲䞁䝁䝬䞁䝗䝷䜲䞁䛛䜙䛾䛛䜙䛾䛛䜙䛾䛛䜙䛾ゎᯒゎᯒゎᯒゎᯒ䛜䛜䛜䛜ᚲ㡲ᚲ㡲ᚲ㡲ᚲ㡲

⎔ቃኚᩘࢆタᐃࡿࡍ

–x86_64 ®ࣝࢸࣥ࢖ VTune Amplifier XE
source <VTune Install dir>/amplxe-vars.sh

ࣥࣙࢪ࣮ࣂ 2011 ࡣ࡟ሙྜࡢ

source /opt/intel/vtune_amplifier_xe/amplxe-vars.sh

ᐇ⾜᫬࡟ VTune ࡿࡍᣦᐃࢆ

ゎᯒࡅྥ(ࣥࣙࢩ࣮ࢸࢫࢡ࣮࣡)ࢻ࣮ࣀࣝࢢࣥࢩ–
amplxe-cl -collect <Analysis Type> -- <program>

ゎᯒࡅྥ࣮ࢱࢫࣛࢡ–
mpiexec -n 1024 amplxe-cl -collect <Analysis Type> -r <name> -- <program>

※ <name> ྡ࣮ࣜࢺࢡࣞ࢕ࢹࡿࡍಖᏑࢆᯝ⤖ࡣ

※ <Analysis Type <↷๓㡫ཧࡣ
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® VTune Amplifier XE 䜢䜢䜢䜢౑⏝౑⏝౑⏝౑⏝䛧䛶䛧䛶䛧䛶䛧䛶䚸䚸䚸䚸」ᩘ」ᩘ」ᩘ」ᩘ䝥䝻䝉䝥䝻䝉䝥䝻䝉䝥䝻䝉

䝇䝇䝇䝇䛾䛾䛾䛾ゎᯒゎᯒゎᯒゎᯒ䜢䜢䜢䜢⾜⾜⾜⾜䛖䛖䛖䛖ሙྜሙྜሙྜሙྜ
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• 䜲䞁䝔䝹® VTune Amplifier XE 䛿䚸୍㒊䛾䝃䞁䝥䝸䞁䜾᪉ᘧ䛷䛿
Performance Monitoring Unit (PMU) 䛛䜙䝕䞊䝍䜢ྲྀᚓ䛩䜛

• PMU 䛿 1 䝥䝻䝉䝑䝃䞊䛻 1 䛴䛾䜏ᦚ㍕䛥䜜䛶䛔䜛

• 」ᩘ㉳ື䛥䜜䛯䜲䞁䝔䝹® VTune Amplifier XE 䛛䜙 PMU 䛻ྠ
᫬䜰䜽䝉䝇䛩䜛䛣䛸䛜䛷䛝䛺䛔䛯䜑䚸௨ୗ䛾䜘䛖䛻 1䝜䞊䝗䛻ᑐ
䛧䛶1䝥䝻䝉䝇䛜✌ື䛩䜛䜘䛖䛻タᐃ䛧䛶౑⏝䛩䜛

mpiexec -host host001 -n 1 amplxe-cl -collect <Analysis Type> -r <name>
-- <program>: -host host001 -n 15 <program>:  -host host 002 -n 1 
amplxe-cl -collect <Analysis Type> -r <name> -- <program>: -host 
host002 -n 15 …

PMU䜢౑⏝䛩䜛ゎᯒ䝍䜲䝥౛
<Analysis Type> =lightweight-hotspots, or snb-general-exploration
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Concurrency䜢䜢䜢䜢౑⏝౑⏝౑⏝౑⏝䛧䛯䛧䛯䛧䛯䛧䛯ゎᯒ౛ゎᯒ౛ゎᯒ౛ゎᯒ౛

୪ิᛶ (Concurrency) 䜢ゎᯒ䛧䚸

䛥䜎䛦䜎䛺⾲♧䜢䛩䜛䛣䛸䛜䛷䛝䜛

౛䛷䛿㛵ᩘ༢఩䛾୪ิᛶ䜢⾲♧䛧䛯
䛣䛸䛷䚸䝽䞊䜽䝻䞊䝗(௙஦䛾ศ㓄㔞)

䛜୙ᆒ୍䛺䛣䛸䛜ศ䛛䛳䛯

䝽䞊䜽䝻䞊䝗䜢ᆒ୍໬䛧䛯⤖ᯝ䚸ฎ⌮
᫬㛫䛜▷⦰䛧䛯

௒ᅇ䛾⤖ᯝ䛷䛿ฎ⌮䛻せ䛩䜛᫬㛫
䛜 1.42 ⛊䛛䜙 0.92 ⛊䛻▷⦰䛥䜜䛶

䛔䜛

䝽䞊䜽䝻䞊䝗䜢ᆒ୍໬
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ΠϯςϧΠϯςϧΠϯςϧΠϯςϧ 75VOF฀"NQMJGJFS฀9&฀75VOF฀"NQMJGJFS฀9&฀75VOF฀"NQMJGJFS฀9&฀75VOF฀"NQMJGJFS฀9&฀ͷͷͷͷΠϯλʔϑΣʔεΠϯλʔϑΣʔεΠϯλʔϑΣʔεΠϯλʔϑΣʔε

䝁䞊䝹䝇䝍䝑䜽䛾⾲♧

㛵ᩘ-䝇䝺䝑䝗➼䛾
䜾䝷䝣䛸ᖒ⚊⾲♧

ྛ䝇䝺䝑䝗ẖ䛾ືస䚸
㏻ಙ≧ἣ䛾᫬⣔ิ⾲♧
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䝍䜲䝮䝷䜲䞁䝡䝳䞊䝍䜲䝮䝷䜲䞁䝡䝳䞊䝍䜲䝮䝷䜲䞁䝡䝳䞊䝍䜲䝮䝷䜲䞁䝡䝳䞊

ྲྀᚓ䛧䛯䜲䝧䞁䝖䜔୪ิᛶ䛾᝟
ሗ䜢᫬⣔ิ⾲♧

ᣑ኱⾲♧䛩䜛䛣䛸䛷㏻ಙ䛻䜘䜛
㐜ᘏ䜔䝇䝺䝑䝗䛾✌ാ㡰␒䜢ᢕ
ᥱ䛩䜛䛣䛸䛜䛷䛝䜛

䝬䜴䝇䜹䞊䝋䝹䜢ྜ䜟䛫䜛䛣䛸䛷ヲ⣽
᝟ሗ䜢⾲♧䛷䛝䜛

䛣䛣䛷䛿䜽䝸䝔䜱䜹䝹䞉䝉䜽䝅䝵䞁䛜㐜
ᘏ䜢ᣍ䛔䛶䛔䜛䛣䛸䛜ศ䛛䜛
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snb_general-exploration 䜢䜢䜢䜢౑⏝౑⏝౑⏝౑⏝䛧䛯䛧䛯䛧䛯䛧䛯ゎᯒ౛ゎᯒ౛ゎᯒ౛ゎᯒ౛
(Sandy Bridge ྥྥྥྥ䛡䛾䛡䛾䛡䛾䛡䛾䜲䝧䞁䝖䝧䞊䝇䝃䞁䝥䝸䞁䜾䜲䝧䞁䝖䝧䞊䝇䝃䞁䝥䝸䞁䜾䜲䝧䞁䝖䝧䞊䝇䝃䞁䝥䝸䞁䜾䜲䝧䞁䝖䝧䞊䝇䝃䞁䝥䝸䞁䜾)

䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇ၥ㢟ၥ㢟ၥ㢟ၥ㢟
䛿䛿䛿䛿䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛

䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇ၥ㢟ၥ㢟ၥ㢟ၥ㢟䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇䝟䝣䜷䞊䝬䞁䝇ၥ㢟ၥ㢟ၥ㢟ၥ㢟
䛿䛿䛿䛿䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛䛿䛿䛿䛿䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛

䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䛥䜜䛯䛥䜜䛯䛥䜜䛯䛥䜜䛯ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛻䛻䛻䛻䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䜢䜢䜢䜢⨨⨨⨨⨨䛟䛸䛟䛸䛟䛸䛟䛸䚸䚸䚸䚸ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛾䛾䛾䛾
ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂䜔䜔䜔䜔䚸䚸䚸䚸᥎ዡ᥎ዡ᥎ዡ᥎ዡ䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛ゎỴ᪉ἲゎỴ᪉ἲゎỴ᪉ἲゎỴ᪉ἲ䜎䛯䛿䜎䛯䛿䜎䛯䛿䜎䛯䛿ḟᅇḟᅇḟᅇḟᅇ䛾䛾䛾䛾ゎᯒ᪉ἲゎᯒ᪉ἲゎᯒ᪉ἲゎᯒ᪉ἲ䛻䛻䛻䛻

㛵㛵㛵㛵䛩䜛䛩䜛䛩䜛䛩䜛䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䛜䛜䛜䛜⾲♧⾲♧⾲♧⾲♧䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛

䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䛥䜜䛯䛥䜜䛯䛥䜜䛯䛥䜜䛯ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛻䛻䛻䛻䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䜢䜢䜢䜢⨨⨨⨨⨨䛟䛸䛟䛸䛟䛸䛟䛸䚸䚸䚸䚸ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛾䛾䛾䛾䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䝝䜲䝷䜲䝖䛥䜜䛯䛥䜜䛯䛥䜜䛯䛥䜜䛯ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛻䛻䛻䛻䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䝬䜴䝇䝫䜲䞁䝍䜢䜢䜢䜢⨨⨨⨨⨨䛟䛸䛟䛸䛟䛸䛟䛸䚸䚸䚸䚸ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛾䛾䛾䛾
ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂䜔䜔䜔䜔䚸䚸䚸䚸᥎ዡ᥎ዡ᥎ዡ᥎ዡ䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛ゎỴ᪉ἲゎỴ᪉ἲゎỴ᪉ἲゎỴ᪉ἲ䜎䛯䛿䜎䛯䛿䜎䛯䛿䜎䛯䛿ḟᅇḟᅇḟᅇḟᅇ䛾䛾䛾䛾ゎᯒ᪉ἲゎᯒ᪉ἲゎᯒ᪉ἲゎᯒ᪉ἲ䛻䛻䛻䛻ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂䜔䜔䜔䜔䚸䚸䚸䚸᥎ዡ᥎ዡ᥎ዡ᥎ዡ䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛ゎỴ᪉ἲゎỴ᪉ἲゎỴ᪉ἲゎỴ᪉ἲ䜎䛯䛿䜎䛯䛿䜎䛯䛿䜎䛯䛿ḟᅇḟᅇḟᅇḟᅇ䛾䛾䛾䛾ゎᯒ᪉ἲゎᯒ᪉ἲゎᯒ᪉ἲゎᯒ᪉ἲ䛻䛻䛻䛻

㛵㛵㛵㛵䛩䜛䛩䜛䛩䜛䛩䜛䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䛜䛜䛜䛜⾲♧⾲♧⾲♧⾲♧䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛㛵㛵㛵㛵䛩䜛䛩䜛䛩䜛䛩䜛䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䝒䞊䝹䝠䞁䝖䛜䛜䛜䛜⾲♧⾲♧⾲♧⾲♧䛥䜜䜛䛥䜜䜛䛥䜜䜛䛥䜜䜛
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Performance Monitoring Unit (PMU)Performance Monitoring Unit (PMU)Performance Monitoring Unit (PMU)Performance Monitoring Unit (PMU)

• Πϯςϧϓϩηοαʔʹ࣮૷͞ΕͨPerformance 
Monitoring Unit (PMU) ʹɺϞχλʔ͞ΕͨΠϕϯτ͕อ
ଘ͞Ε͍ͯΔɻ

• VTune ͸ઃఆͨ͠λΠϛϯάͰPMU͔ΒσʔλΛऔಘ͢
Δ͜ͱͰΠϕϯτɾϕʔεɾαϯϓϦϯάΛ͏ߦɻ

PMU

䝥䝻䝉䝑䝃䞊䝥䝻䝉䝑䝃䞊

䝰䝙䝍䞊䛥䜜䛯䜲䝧䞁䝖

䝕䞊䝍せồ
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ΠϕϯτΠϕϯτΠϕϯτΠϕϯτɾɾɾɾϕʔεϕʔεϕʔεϕʔεɾɾɾɾαϯϓϦϯάαϯϓϦϯάαϯϓϦϯάαϯϓϦϯά

• 䝥䝻䝉䝑䝃䞊䛾ྛ䜲䝧䞁䝖䜢⤫ィⓗ䛻ゎᯒ䛩䜛䛣䛸䛷䚸䜻䝱䝑
䝅䝳䝭䝇䜔ศᒱண 䝭䝇䛺䛹䛾䝟䝣䜷䞊䝬䞁䝇ၥ㢟䜢㆑ู䛩䜛
䛣䛸䛜䛷䛝䜛䚹

ᇶᮏⓗ䛺䜲䝧䞁䝖౛

Ε໋ͨྩ͞ߦ࣮ Ωϟογϡϛε
Core 2 CPU_CLK_UNHALTED.CORE MEM_LOAD_RETIRED.L2_LINE_MISS

Core i7 2010 CPU_CLK_UNHALTED. THREAD_P MEM_LOAD_RETIRED. LLC_MISS

Core i7 2011 CPU_CLK_UNHALTED. THREAD_P MEM_LOAD_UOPS_MISC_RETIRED. LLC_MISS_PS
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䝻䞊䝗䝻䞊䝗䝻䞊䝗䝻䞊䝗㐜ᘏ㐜ᘏ㐜ᘏ㐜ᘏ䛻䛻䛻䛻㛵㛵㛵㛵䛩䜛䛩䜛䛩䜛䛩䜛䜲䝧䞁䝖䜲䝧䞁䝖䜲䝧䞁䝖䜲䝧䞁䝖౛౛౛౛

MEM_LOAD_UOPS_RETIRED.L1_HIT_PS

MEM_LOAD_UOPS_RETIRED.L2_HIT_PS

MEM_LOAD_UOPS_RETIRED.L3_HIT_PS

MEM_LOAD_UOPS_LLC_HIT_RETIRED.XSNP_HIT_PS

MEM_LOAD_UOPS_LLC_HIT_RETIRED.XSNP_HITM_PS

MEM_LOAD_UOPS_MISC_RETIRED.LLC_MISS_PS

MEM_LOAD_UOPS_RETIRED.HIT_LFB_PS

๓䝨䞊䝆䛾䜘䛖䛻䚸䜲䝧䞁䝖ྡ䛿䝥䝻䝉䝑䝃䞊䛻䜘䛳䛶␗䛺䜛

䜎䛪䛿䚸ྛ䝥䝻䝉䝑䝃䞊ྥ䛡䛻䝥䝸䝉䝑䝖䛥䜜䛯 <Analysis Type>䜢౑⏝

䛩䜛䛣䛸䛜᥎ዡ䛥䜜䛶䛔䜛
ᚲせ䛻ᛂ䛨䛶䚸䜘䜚ヲ⣽䛺䜲䝧䞁䝖䜢㏣ຍタᐃ䛧౑⏝䛩䜛䛣䛸䛜䛷䛝䜛
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹®®®® Trace Analyzer / CollectorTrace Analyzer / CollectorTrace Analyzer / CollectorTrace Analyzer / Collector䛾䛾䛾䛾ᴫせᴫせᴫせᴫせ

• 䜲䞁䝔䝹® Trace Analyzer/Collector

– MPI 䜰䝥䝸䜿䞊䝅䝵䞁䛾ືస䜔䝟䝣䜷䞊䝬䞁䝇ၥ㢟䜢どぬ໬

– 䝥䝻䝣䜯䜲䝸䞁䜾⤫ィ䛸䝻䞊䝗䝞䝷䞁䝇䚸㏻ಙ hotspot 䛾ゎᯒ

• ᶵ⬟

– 䜲䝧䞁䝖䝧䞊䝇䛾䜰䝥䝻䞊䝏

– MPI 㛵ᩘ䛸䝴䞊䝄䞊䝁䞊䝗䜢ศ㞳

– ప䛔䜸䞊䝞䞊䝦䝑䝗

– 」ᩘ䛾䝥䝻䝣䜯䜲䝹䛾ẚ㍑

– ᙉຊ䛺㞟ィᶵ⬟䛚䜘䜃䝣䜱䝹䝍䝸䞁䜾ᶵ⬟

– MPI ṇᙜᛶ᳨ド
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Analyzer/Collector 䛾䛾䛾䛾⎔ቃኚᩘ⎔ቃኚᩘ⎔ቃኚᩘ⎔ቃኚᩘ䜢䜢䜢䜢タᐃタᐃタᐃタᐃ

⎔ቃኚᩘࡾࡼ࡟ࢺࣉࣜࢡࢫࡣ⮬ືタᐃࡿࢀࡉ

– x86_64 ®ࣝࢸࣥ࢖ ࣮ࣛ࢖ࣃࣥࢥ
source <composer Install dir>/bin/compilervars.sh intel64

ࡣࡓࡲ

source <icc Install dir>/bin/iccvars.sh intel64

source <ifort Install dir>/bin/ifortvars.sh intel64

– x86_64ࣝࢸࣥ࢖® MPI
source <Intel MPI Install dir>/bin64/mpivars.sh

– ®ࣝࢸࣥ࢖ Trace Analyzer/Collector
source <TA/TC Install dir>/bin/itacvars.sh

䞉䞉䞉䞉 composercomposercomposercomposer 䛿䛿䛿䛿 iccicciccicc 䛸䛸䛸䛸 ifortifortifortifort 䛾䛾䛾䛾୧᪉୧᪉୧᪉୧᪉䛾䛾䛾䛾⎔ቃタᐃ⎔ቃタᐃ⎔ቃタᐃ⎔ቃタᐃ䛜䛜䛜䛜⾜⾜⾜⾜䛺䜟䜜䜛䛺䜟䜜䜛䛺䜟䜜䜛䛺䜟䜜䜛
䞉䞉䞉䞉CCCC䝅䜵䝹䝅䜵䝹䝅䜵䝹䝅䜵䝹䛾䛾䛾䛾ሙྜሙྜሙྜሙྜ䛻䛿䛻䛿䛻䛿䛻䛿 .sh.sh.sh.sh 䛾䛾䛾䛾௦௦௦௦䜟䜚䛻䜟䜚䛻䜟䜚䛻䜟䜚䛻 .csh.csh.csh.csh 䜢䜢䜢䜢౑⏝౑⏝౑⏝౑⏝

Info.
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹®®®® TraceTraceTraceTrace Analyzer/Analyzer/Analyzer/Analyzer/ CollectorCollectorCollectorCollector 䛾䛾䛾䛾ືసືసືసືస䝔䝇䝖䝔䝇䝖䝔䝇䝖䝔䝇䝖1111

• 䝁䞁䝟䜲䝹
>mpiicc   test.c –o test.exe -trace

>mpiifort test.f –o test.exe -trace

• ᐇ⾜ (stf 䝣䜯䜲䝹䛾⏕ᡂ)

>mpirun -n 8 ./test.exe

>mpiexec –n 8 ./test.exe

• 䜲䞁䝔䝹 Trace Analyzer 䛾㉳ື
> <TA/TC Install dir>/bin/traceanalyzer text.exe.stf

࡟㉳ືᚋࠊࡣࡓࡲ GUI ࡃ㛤ࢆࣝ࢖࢓ࣇstfࡽ࠿

> <TA/TC Install dir>/bin/traceanalyzer

( /opt/intel/itac/8.0.3.007/bin/traceanalyzer )
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Tips䠖࣮࢟ࢺࢵ࢝ࢺ࣮ࣙࢩ

• stf 䝣䜯䜲䝹䜢㛤䛔䛶䛔䛺䛔ሙྜ: [File]-[Open] 䜘䜚 stf䝣䜯䜲䝹

䜢㑅ᢥ

• 䝍䜲䝮䝷䜲䞁䜢⾲♧: [Charts]-[Event Timeline]

• 䝍䜲䝮䝷䜲䞁⾲♧㒊ศ䜢䝬䜴䝇䝗䝷䝑䜾䛧䛶ᣑ኱

• 䝍䜲䝮䝷䜲䞁䛾⾲♧䜢ኚ᭦䛩䜛䛣䛸䛷 Function Prorile 䛻⾲♧䛥

䜜䜛ෆᐜ䛜䝣䜱䝹䝍䝸䞁䜾䛥䜜䜛䛣䛸䜢☜ㄆ䛩䜛

䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹®®®® TraceTraceTraceTrace Analyzer/Analyzer/Analyzer/Analyzer/ CollectorCollectorCollectorCollector 䛾䛾䛾䛾ືసືసືసືస䝔䝇䝖䝔䝇䝖䝔䝇䝖䝔䝇䝖2222

ᣑ኱(ࣥ࢖࣒࣮ࢬ): i
⦰ᑠ(ࢺ࢘࢔࣒࣮ࢬ): o
r :ࢺࢵࢭ࣒࣮ࣜࢬ

Function Profile
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Analyzer 䛸䛸䛸䛸 䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Collector

– MPI 䜰䝥䝸䜿䞊䝅䝵䞁䛾ゎᯒ䜢୺┠ⓗ䛸䛧䛯
᝟ሗ཰㞟䝒䞊䝹

– API䚸䝁䞁䝟䜲䝹᫬䚸ᐇ⾜᫬䛾௵ព䛾䝍䜲䝭䞁
䜾䛷ᐇ⿦䛩䜛䛣䛸䛜䛷䛝䚸ゎᯒ᝟ሗ䛿ືⓗ䛻
཰㞟䛥䜜䜛

– 䜲䞁䝔䝹® Trace Collector 䛜཰㞟䛧䛯ゎᯒ
᝟ሗ䜢⤫ィⓗ䛻⾲♧䛩䜛䝒䞊䝹

– 㛵ᩘู䚸䝴䞊䝄䞊䝁䞊䝗/MPIู䛺䛹䛻䝋䞊䝖
䛧䚸䝍䜲䝮䝷䜲䞁⾲♧䜔䝋䞊䝇䝁䞊䝗⾲♧䛻䜘
䜚ゎᯒ⤖ᯝ䜢☜ㄆ䛩䜛䛣䛸䛜䛷䛝䜛

䜲䞁䝔䝹® Tracer Collector

䜲䞁䝔䝹® Tracer Analyzer
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹®®®® Trace CollectorTrace CollectorTrace CollectorTrace Collector (TC)(TC)(TC)(TC) 䛾䛾䛾䛾ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦

䞉䞉䞉䞉⤌⤌⤌⤌䜏䜏䜏䜏㎸㎸㎸㎸䜏䜏䜏䜏㛵ᩘ㛵ᩘ㛵ᩘ㛵ᩘ䛾䛾䛾䛾౑⏝౑⏝౑⏝౑⏝

䞉䞉䞉䞉䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹/䝸䞁䜽䝸䞁䜽䝸䞁䜽䝸䞁䜽᫬᫬᫬᫬

䞉䞉䞉䞉ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬

䝋䞊䝇䝁䞊䝗䛻⤌䜏㎸䜏㛵ᩘ䜢ᤄධ䛧䛶䝁䞁䝟
䜲䝹䛩䜛䛣䛸䛷䚸TC䛜⤌䜏㎸䜎䜜䛯䝞䜲䝘䝸䞊

䛜⏕ᡂ䛥䜜䜛䚹タᐃ䜔⎔ቃኚᩘ䛻䜘䜚タᐃ䜢ኚ
᭦䛩䜛䛣䛸䛜䛷䛝䜛䚹

䝁䞁䝟䜲䝹᫬䛻TC䛻ᑐᛂ䛥䛫䜛䜸䝥䝅䝵䞁䜢ᣦ

ᐃ䛩䜛䛣䛸䛜䛷䛝䜛䚹䝁䞁䝟䜲䝹᫬䜎䛯䛿ᚋ䛛䜙
⎔ቃኚᩘ䛻䜘䛳䛶ືస䜢タᐃ䛩䜛䛣䛸䛜䛷䛝䜛䚹

㉳ື᫬䛻TC䜢ᐇ⿦䛩䜛䛣䛸䛜䛷䛝䜛䚹タᐃ䛿䜸

䝥䝅䝵䞁䜎䛯䛿⎔ቃኚᩘ䜢౑⏝䛩䜛䛣䛸䛜䛷䛝䚸
ᐇ⿦䛿඲⮬ື䛷⾜䜟䜜䜛䚹

௨ୗ䛾䛔䛪䜜䛛䛾᪉ἲ䛷ᐇ⿦
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• 䝁䞁䝟䜲䝹᫬䛻ᐇ⿦䛩䜛┠ⓗ

– 䝁䞁䝟䜲䝹᫬ᐇ⿦䛾ሙྜ䚸ᐇ⾜䝣䜯䜲
䝹䜢ᐇ⾜䛩䜛䛯䜃䛻䝖䝺䞊䝇䝣䜯䜲䝹
䛜⏕ᡂ䛥䜜䜛

– ධຊ䝕䞊䝍䜢」ᩘ䝟䝍䞊䞁ヨ䛩ሙྜ
䛺䛹䚸䝁䞁䝟䜲䝹䛫䛪䛻ఱᗘ䛛ᐇ⾜
䛩䜛ሙྜ䛻䚸ᐇ⿦᫬㛫䜢๐ῶ䛩䜛䛣
䛸䛜䛷䛝䜛

䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹᫬᫬᫬᫬䛾䛾䛾䛾䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Collector ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦ 1

㏻ᖖ䛹䛚䜚䛾ᐇ⾜䛷
䝖䝺䞊䝇䝣䜯䜲䝹䛜⏕ᡂ

㏻ᖖ䛹䛚䜚䛾ᐇ⾜䛷
䝖䝺䞊䝇䝣䜯䜲䝹䛜⏕ᡂ

䝁䞁䝟䜲䝹᫬䛻ᐇ⿦䝁䞁䝟䜲䝹᫬䛻ᐇ⿦䝋䞊䝇䝣䜯䜲䝹䝋䞊䝇䝣䜯䜲䝹
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• 䝁䞁䝟䜲䝹 䝣䜷䞊䝬䝑䝖
>mpiicc   sample.c -L${VT_LIB_DIR} -lVT ${VT_ADD_LIBS}

>mpiifort sample.f -L${VT_LIB_DIR} -lVT ${VT_ADD_LIBS}

>mpiicc sample.c -L${VT_LIB_DIR} -lVT ${VT_ADD_LIBS}

–trace = –L${VT_LIB_DIR} –lVT ${VT_ADD_LIBS}
> mpiicc sample.c –trace

AAAA -L${VT_LIB_DIR} TC ᣦᐃࡢࢫࣃ࣮ࣜࣛࣈ࢖ࣛࢡࢵ࢕ࢸࢱࢫࡢ

BBBB -lVT MPIࠋ࣮ࣜࣛࣈ࢖ࣛࡢ⏝ࢫ࣮ࣞࢺ௚ VTnullࠊVTfsࠊVTmcࠊVTcs 㑅ᢥྍ

CCCC ${VT_ADD_LIBS} ௚ࡢ TC ᣦᐃࡢ࣮ࣜࣛࣈ࢖ࣛ ୙せࡣࣥࣇ࢖ࣁ※

A B C

䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹᫬᫬᫬᫬䛾䛾䛾䛾䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Collector ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦ 2
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• TC䝷䜲䝤䝷䝸䞊䛾㑅ᢥ
>mpiicc sample.c -L${VT_LIB_DIR} -lVT ${VT_ADD_LIBS}

-lVT 䜢௨ୗ䛾䛔䛪䜜䛛䛻ኚ᭦䛩䜛䛣䛸䛷䝖䝺䞊䝇᪉ἲ䜢ኚ᭦䛩䜛䛣䛸䛜䛷䛝䜛

䝷䜲䝤䝷䝸䞊䝷䜲䝤䝷䝸䞊䝷䜲䝤䝷䝸䞊䝷䜲䝤䝷䝸䞊 ᴫせᴫせᴫせᴫせ

-lVTnull libVTnull.so ᨃఝ䝷䜲䝤䝷䝸䞊䚹ᐇ⾜᫬䛻䝖䝺䞊䝇䝣䜯䜲䝹䜢⏕ᡂ䛧䛺䛔

-lVT libVT.so 䝖䝺䞊䝇䝣䜯䜲䝹䜰䝥䝸䜿䞊䝅䝵䞁⤊஢᫬䛻⏕ᡂ䛩䜛

-lVTfs libVTfs.so 䝖䝺䞊䝇䝣䜯䜲䝹䜢㝶᫬⏕ᡂ䛩䜛䚸Fale-safe ᪉ᘧ

-lVTmc libVTmc.so ṇ☜ᛶ䝏䜵䝑䜽䜢㏣ຍ (䜶䝷䞊᳨ฟ)

-lVTcs libVTcs.so 䝅䞁䜾䝹䝥䝻䝉䝇䛾䜏⏕ᡂ䛧䛶䝖䝺䞊䝇䝣䜯䜲䝹䜢⏕ᡂ

䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹᫬᫬᫬᫬䛾䛾䛾䛾䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Collector ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦ 3
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䝋䞊䝇䝡䝳䞊䛾⾲♧᪉ἲ

1) –g 䜸䝥䝅䝵䞁䜢ᣦᐃ䛧䛶䝁䞁䝟䜲䝹䛧䚸ᐇ⾜᫬䛻⎔ቃኚᩘ䚸VT_PCTRACE 䜢

タᐃ䛩䜛䚹䜎䛯䛿஦๓䛻 export (setenv) 䜒ྍ

>mpiicc –g sample.c –o sample.exe -trace

>mpirun -genv VT_PCTRACE on -n 8 ./sample.exe

2) TA 䜢㉳ື䛧䛶䚸sample.stf 䜢㛤䛟

3) 䝍䜲䝮䝷䜲䞁⾲♧䚸[Charts]-[Event Timeline] 䛾௵ព䛾⟠ᡤ䜢ྑ䜽䝸䝑䜽䛧䛶

[Details on Function] 䜢䜽䝸䝑䜽

4) [Show Source] 䝪䝍䞁䜢䜽䝸䝑䜽

5) ヱᙜ⟠ᡤ䛾䝋䞊䝇䝁䞊䝗䛜⾲♧䛥䜜䜛

䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹᫬᫬᫬᫬䛾䛾䛾䛾䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Collector ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦ 4

⎔ቃኚᩘ VT_PCTRACE 䜢タᐃ䛩䜛䛣䛸䛷䚸䝁䞊䝹䝇䝍䝑
䜽䛾䝥䝻䜾䝷䝮䜹䜴䞁䝍䞊(PC)䜢グ㘓䛧䚸䝋䞊䝇䝁䞊䝗䛾
఩⨨䛸ศᯒ⤖ᯝ䜢⣣௜䛡䜛
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ᐇ⩦ᐇ⩦ᐇ⩦ᐇ⩦: MPI 䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䛾䛾䛾䛾ṇᙜᛶṇᙜᛶṇᙜᛶṇᙜᛶ䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽
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• Message Checking 䝷䜲䝤䝷䝸䞊䜢౑⏝䛧䛶䝕䝑䝗䝻䝑䜽䚸୙ṇ䛺
䝯䝰䝸䞊䜰䜽䝉䝇䚸➇ྜ≧ែ䚸MPI䜶䝷䞊➼䜢⮬ື᳨ฟ

ᐇ⩦ᐇ⩦ᐇ⩦ᐇ⩦: MPI 䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䛾䛾䛾䛾ṇᙜᛶṇᙜᛶṇᙜᛶṇᙜᛶ䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽 1

VT_CHECK_TRACING on Message Checking 䛾䝖䝺䞊䝅䞁䜾䜢䜸䞁

VT_DEADLOCK_TIMEOUT 20s ೵Ṇ䛧䛯ሙྜ䛾䝍䜲䝮䜰䜴䝖ᣦᐃ (20⛊)

VT_DEADLOCK_WARNING 25s ೵Ṇ䛧䛯ሙྜ䛾㆙࿌䜢⾲♧䚹䝕䝑䝗䝻䝑䜽䜔䝻䞊䝗䜲
䞁䝞䝷䞁䝇䛾Ⓨぢ䛻᭷ຠ (25⛊)

-lVTmc Message Checking 䝷䜲䝤䝷䝸䞊䜢ᣦᐃ

>mpiicc -g sample.c -L${VT_LIB_DIR} -lVTmc ${VT_ADD_LIBS}

>mpirun -genv VT_CHECK_TRACING on -genv VT_DEADLOCK_TIMEOUT 20s -genv
VT_DEADLOCK_WARNING 25s -n 8 ./sample.exe
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䝕䝑䝗䝻䝑䜽䛾᳨ฟ౛
� 䝃䞁䝥䝹䝁䞊䝗䜢ධᡭ

http://www.shodor.org/refdesk/Resources/Tutorials/BasicMPI/deadlock.c

� libVTmc.so 䜢౑⏝䛧䛶䝁䞁䝟䜲䝹䛧䚸䝕䝑䝗䝻䝑䜽䛻䜘䜛೵Ṇ䛻ᑐᛂ䛷䛝䜛タᐃ䜢⾜
䛔䚸䝖䝺䞊䝇䛩䜛 (䜎䛯䛿䚸ᚋグ䛾ᐇ⾜᫬䛾ᐇ⿦䛺䛹䛷䜒ྍ⬟)

>mpiicc -g deadlock.c -o deadlock.exe -L${VT_LIB_DIR} -lVTmc ${VT_ADD_LIBS}

>mpirun -genv VT_CHECK_TRACING on -genv VT_DEADLOCK_TIMEOUT 20s -genv 
VT_DEADLOCK_WARNING 25s -n 2 ./deadlock.exe 0 80000

ᐇ⩦ᐇ⩦ᐇ⩦ᐇ⩦: MPI 䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䛾䛾䛾䛾ṇᙜᛶṇᙜᛶṇᙜᛶṇᙜᛶ䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽 2

[0] ERROR:    [1] no progress observed for over 0:20 minutes, process is currently in MPI call:
[0] ERROR:       MPI_Recv(*buf=0x7fffa4bd4ce4, count=800000, datatype=MPI_INT, source=0, 
tag=999, comm=MPI_COMM_WORLD, *status=0x7fffa4ee20e4)
[0] ERROR:       main (/tmp/inteltest/focus/deadlock.c:49)
[0] ERROR:       (/lib64/libc-2.12.so)
[0] ERROR:       (/tmp/inteltest/focus/odeadlock.exe)
[0] INFO: Writing tracefile odeadlock.exe.stf in /tmp/inteltest/focus/stf

[0] INFO: GLOBAL:DEADLOCK:HARD: found 1 time (1 error + 0 warnings), 0 reports were suppressed
[0] INFO: Found 1 problem (1 error + 0 warnings), 0 reports were suppressed.

APPLICATION TERMINATED WITH THE EXIT STRING: Hangup (signal 1)

[0] ERROR:    [1] no progress observed for over 0:20 minutes, process is currently in MPI call:
[0] ERROR:       MPI_Recv(*buf=0x7fffa4bd4ce4, count=800000, datatype=MPI_INT, source=0, 
tag=999, comm=MPI_COMM_WORLD, *status=0x7fffa4ee20e4)
[0] ERROR:       main (/tmp/inteltest/focus/deadlock.c:49)
[0] ERROR:       (/lib64/libc-2.12.so)
[0] ERROR:       (/tmp/inteltest/focus/odeadlock.exe)
[0] INFO: Writing tracefile odeadlock.exe.stf in /tmp/inteltest/focus/stf

[0] INFO: GLOBAL:DEADLOCK:HARD: found 1 time (1 error + 0 warnings), 0 reports were suppressed
[0] INFO: Found 1 problem (1 error + 0 warnings), 0 reports were suppressed.

APPLICATION TERMINATED WITH THE EXIT STRING: Hangup (signal 1)

ᐇ⾜᫬䛻⾲♧䛥䜜䜛䝯䝑䝉䞊䝆

[0] ERROR: no progress observed in any process for over 0:20 minutes, aborting application
[0] WARNING: starting emergency trace file writing

[0] ERROR: GLOBAL:DEADLOCK:HARD: fatal error
[0] ERROR:    Application aborted because no progress was observed for over 0:20 minutes,
[0] ERROR:    check for real deadlock (cycle of processes waiting for data) or
[0] ERROR:    potential deadlock (processes sending data to each other and getting blocked
[0] ERROR:    because the MPI might wait for the corresponding receive).
[0] ERROR:    [0] no progress observed for over 0:20 minutes, process is currently in MPI call:
[0] ERROR:       MPI_Recv(*buf=0x7fff1cdb2474, count=800000, datatype=MPI_INT, source=1, 
tag=999, comm=MPI_COMM_WORLD, *status=0x7fff1d0bf874)
[0] ERROR:       main (/tmp/inteltest/focus/deadlock.c:49)
[0] ERROR:       (/lib64/libc-2.12.so)
[0] ERROR:       (/tmp/inteltest/focus/odeadlock.exe)

[0] ERROR: no progress observed in any process for over 0:20 minutes, aborting application
[0] WARNING: starting emergency trace file writing

[0] ERROR: GLOBAL:DEADLOCK:HARD: fatal error
[0] ERROR:    Application aborted because no progress was observed for over 0:20 minutes,
[0] ERROR:    check for real deadlock (cycle of processes waiting for data) or
[0] ERROR:    potential deadlock (processes sending data to each other and getting blocked
[0] ERROR:    because the MPI might wait for the corresponding receive).
[0] ERROR:    [0] no progress observed for over 0:20 minutes, process is currently in MPI call:
[0] ERROR:       MPI_Recv(*buf=0x7fff1cdb2474, count=800000, datatype=MPI_INT, source=1, 
tag=999, comm=MPI_COMM_WORLD, *status=0x7fff1d0bf874)
[0] ERROR:       main (/tmp/inteltest/focus/deadlock.c:49)
[0] ERROR:       (/lib64/libc-2.12.so)
[0] ERROR:       (/tmp/inteltest/focus/odeadlock.exe)
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TA 䛻䜘䜛⾲♧

ᐇ⩦ᐇ⩦ᐇ⩦ᐇ⩦: MPI 䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䜰䝥䝸䜿䞊䝅䝵䞁䛾䛾䛾䛾ṇᙜᛶṇᙜᛶṇᙜᛶṇᙜᛶ䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽䝏䜵䝑䜽 3

䝍䜲䝮䝷䜲䞁⾲♧䚸[Charts]-[Event Timeline] 䛾㯮୸䜢ྑ䜽䝸䝑䜽䛧䛶
[Details on Function] 䜢䜽䝸䝑䜽䛧䚸[Issue] 䝍䝤䜢䜽䝸䝑䜽䛩䜛䛸ヲ⣽䛜

⾲♧䛥䜜䜛䚹

ྑ䜽䝸䝑䜽䛧䛶
[Details on Function] 
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• ᐇ⾜᫬䛻ᐇ⿦䛩䜛┠ⓗ

– ᐇ⾜᫬ᐇ⿦䛾ሙྜ䚸ᐇ⾜䝣䜯䜲䝹䛥
䛘䛒䜜䜀䝖䝺䞊䝇䝣䜯䜲䝹䜢⏕ᡂ䛩䜛
䛣䛸䛜䛷䛝䜛

– 䝁䞁䝟䜲䝹᫬䛿≉䛻タᐃ䛜୙せ䛷䛒
䜚䚸᝟ሗ཰㞟䛾タᐃ䜢」ᩘኚ᭦䛧䛺
䛜䜙䝖䝺䞊䝇䝕䞊䝍䜢ྲྀᚓ䛩䜛㝿䛺䛹
䛻䚸䝁䞁䝟䜲䝹䛾᫬㛫䜢๐ῶ䛩䜛䛣䛸
䛜䛷䛝䜛

ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬䛾䛾䛾䛾ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦: itcpin 䛾䛾䛾䛾฼⏝฼⏝฼⏝฼⏝ 1

㏻ᖖ᫬䛻⮬ືᐇ⿦䛥䜜
䝖䝺䞊䝇䝣䜯䜲䝹䛜⏕ᡂ

㏻ᖖ᫬䛻⮬ືᐇ⿦䛥䜜
䝖䝺䞊䝇䝣䜯䜲䝹䛜⏕ᡂ

䝁䞁䝟䜲䝹䝁䞁䝟䜲䝹䝋䞊䝇䝣䜯䜲䝹䝋䞊䝇䝣䜯䜲䝹
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itcpin 䜢฼⏝䛧䛶䚸ᐇ⾜᫬䛻 TC 䜢⮬ືᐇ⿦䛩䜛

• ᭩ᘧ
mpirun <mpi options> itcpin [<TC options>] -- <app command line>

※ "--" ࡣ TC グྕࡿࡍࡅ༊ศࢆࣥ࢖ࣛࢻ࣐ࣥࢥࣥࣙࢩ࣮ࢣࣜࣉ࢔࡜ࣥࣙࢩࣉ࢜

• ᐇ⾜౛
>mpiicc sample.c -o sample.exe

>mpirun -n 10 itcpin -–run -- ./sample.exe
ฟ᳨ࢆࢡࢵࣟࢻࢵࢹ࡚ࡋ⏝౑ࢆࣝ࢖࢓ࣇࡌྠࠊ࡟ࡽࡉ

>mpiexec -genv VT_CHECK_TRACING on -genv VT_DEADLOCK_TIMEOUT 20s -genv 
VT_DEADLOCK_WARNING 25s –n 8 itcpin --insert libVTmc.so -–run --
./sample.exe

ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬䛾䛾䛾䛾ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦: itcpin 䛾䛾䛾䛾฼⏝฼⏝฼⏝฼⏝ 2
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• TC䜸䝥䝅䝵䞁౛
mpirun <mpi options> itcpin [<TC options>] -- <app command line>

ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬ᐇ⾜᫬䛾䛾䛾䛾ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦: itcpin 䛾䛾䛾䛾฼⏝฼⏝฼⏝฼⏝ 3

TC 䜸䝥䝅䝵䞁 ᶵ⬟

--run itcpin 䛿ᣦᐃ䛥䜜䛯ᐇ⾜䝣䜯䜲䝹䜢ᐇ⾜䛧䝖䝺䞊䝇䝣䜯䜲䝹䜢

⏕ᡂ䛩䜛䚹䛣䛾䜸䝥䝅䝵䞁䛜ᣦᐃ䛥䜜䛺䛔ሙྜ䚸ᐇ⾜䝣䜯䜲䝹
䜢ゎᯒ䛧䛶タᐃྍ⬟䛺ᶵ⬟䛾୍ぴ䜢⾲♧䛩䜛䚹

--insert TC䛾䝖䝺䞊䝇⏝䛾䝷䜲䝤䝷䝸䞊䜢㑅ᢥ䛧䛶䚸䝖䝺䞊䝇᪉ἲ䜢ኚ
᭦䛩䜛䚹ᣦᐃ䛧䛺䛔ሙྜ䚸libVT.so 䛜㐺⏝䛥䜜䜛
౛: --insert libVTfs.so

௚ࡢࡑ libVTnull.soࠊlibVTmc.soࠊlibVTcs.so ⬟ᣦᐃྍࢆ

TC䜸䝥䝅䝵䞁䛾ヲ⣽䛸௚䛾䜸䝥䝅䝵䞁䛿䚸䜲䞁䝔䝹® Trace Collector 䛾䝬䝙䝳䜰䝹䚸

<TA/TC Install dir>/doc/ITC_Reference_Guide.pdf ࡢ
[3.4 Tracing of Binaries and Binary Instrumentation] 䛻グ㍕
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⤌⤌⤌⤌䜏䜏䜏䜏㎸㎸㎸㎸䜏䜏䜏䜏㛵ᩘ㛵ᩘ㛵ᩘ㛵ᩘ 1

㏻ᖖ䛹䛚䜚䛾ᐇ⾜䛷
䝖䝺䞊䝇䝣䜯䜲䝹䛜⏕ᡂ

㏻ᖖ䛹䛚䜚䛾ᐇ⾜䛷
䝖䝺䞊䝇䝣䜯䜲䝹䛜⏕ᡂ

• ⤌䜏㎸䜏㛵ᩘ䜢౑⏝䛩䜛┠ⓗ

– 䝖䝺䞊䝇䛻ᚲせ䛺᫬㛫䛜㛗䛔ሙྜ䜔䚸
኱㔞䛾MPI㛵ᩘ䜢䝁䞊䝹䛩䜛㝿䛻䚸

䝕䞊䝍䜢ぢ䜔䛩䛟䛧䚸䝖䝺䞊䝇䝣䜯䜲䝹
䛾䝃䜲䝈䜢ᑠ䛥䛟䛩䜛䛣䛸䛜䛷䛝䜛

– ௵ពࡢ⟠ᡤ࡟㛵ᩘࢆ㓄⨨࡜ࡇࡿࡍ
ࡿ࠶ࡀᰂ㌾ᛶ࠸㧗ࠊࡵࡓࡿࡁ࡛ࡀ

䝁䞁䝟䜲䝹᫬䛻ᐇ⿦䝁䞁䝟䜲䝹᫬䛻ᐇ⿦
䝋䞊䝇䝣䜯䜲䝹䛻

⤌䜏㎸䜏㛵ᩘ䜢㏣ຍ

䝋䞊䝇䝣䜯䜲䝹䛻
⤌䜏㎸䜏㛵ᩘ䜢㏣ຍ
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䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Analyzer 䛾䛾䛾䛾ᇶᮏᶵ⬟ᇶᮏᶵ⬟ᇶᮏᶵ⬟ᇶᮏᶵ⬟

• 䝬䝙䝳䜰䝹䚸Intel® Trace Analyzer Reference Guide

(ITA_Reference_Guide.pdf) 䛾 [1.7 For the Impatient] 䜢ᐇ᪋

• 䝖䝺䞊䝇῭䜏䛾䝃䞁䝥䝹䝣䜯䜲䝹
<TA/TC Install dir>/examples/traces/

poisson_sendrecv.single.stf: MPI_sendrecv 䜢⏝䛔䛯䝤䝻䝑䜽㏻ಙ

poisson_icomm.single.stf: 䝤䝻䝑䜽↓䛧㏻ಙ䜈䛾ᨵⰋ∧

• 䜲䞁䝔䝹® Trace Analyzer 䛷ୖグ䝣䜯䜲䝹䜢㛤䛟
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• 䝍䜲䝮䝷䜲䞁䜢⾲♧ [Charts]-[Event Timeline]

– 䜾䝷䝣䜢ᣑ኱䛧䛶䜰䝥䝸䜿䞊䝅䝵䞁 (㟷Ⰽ㒊ศ)䛸MPI (㉥Ⰽ㒊ศ)䛾㛵ಀ

䜢☜ㄆ䛩䜛

• MPI䝍䜲䝮䛾ẚ⋡䛜኱䛝䛩䛞䛺䛔䛛

• ྛ䝥䝻䝉䝇䛜ᆒ୍䛛

• ၥ㢟䛾ྍ⬟ᛶ䛾䛒䜛⟠ᡤ䛾ヲ⣽䜢☜ㄆ

– Event Timeline 䛾㉥Ⰽ㒊ศ䜢ྑ䜽䝸䝑䜽䛧䚸[MPI Ungroup 

Group MPI] 䜢㑅ᢥ䛩䜛䛸౑⏝䛥䜜䛶䛔䜛 MPI 㛵ᩘ䛾ヲ⣽

䛜⾲♧䛥䜜䜛

䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹䜲䞁䝔䝹® Trace Analyzer 䛾䛾䛾䛾ᇶᮏᶵ⬟ᇶᮏᶵ⬟ᇶᮏᶵ⬟ᇶᮏᶵ⬟
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• 䜲䞁䝔䝹® Trace Analyzer 8.0.3 䜘䜚ᐇ⿦䛥䜜䛯 Advanced

Aggregation ᶵ⬟䛿䚸኱㔞䛾䝕䞊䝍䜢≉ᐃ䛾஦㇟䛤䛸䛻㞟⣙䛧

䛶⾲♧
– 䝥䝻䝉䝇ᩘ䛻ᛂ䛨䛶䝕䞊䝍䜢㞟⣙䛩䜛

– 1000䝥䝻䝉䝇௨ୖ䛾䝕䞊䝍䜢ᢅ䛖䛣䛸䛜䛷䛝䚸ึᮇ್䛷䛿 768 ௨ୖ䛾䝥䝻䝉䝇

䛿⮬ືⓗ䛻㞟⣙⾲♧䛥䜜䜛

㞟⣙䛥䜜䛯䝥䝻䝉䝇䛿⧳䜑䜙䜜䚸
1䝥䝻䝉䝇䛾䜘䛖䛻⾲♧䛥䜜䜛
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• ⮬ື㞟⣙䛥䜜䜛㜈್䛿 ኚ᭦ྍ⬟
[File]-[Edit Configuration] 䛻䛶⾲♧䛥䜜䜛䝎䜲䜰䝻䜾䛷タᐃ

AdvancedAdvancedAdvancedAdvanced Aggregation:Aggregation:Aggregation:Aggregation: 䝕䞊䝍䝕䞊䝍䝕䞊䝍䝕䞊䝍䛾䛾䛾䛾㞟⣙㞟⣙㞟⣙㞟⣙ 2222
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ᵝβββ䚻䚻䚻䚻䛺䛺䛺䛺⾲♧⾲♧⾲♧⾲♧䚸䚸䚸䚸ᶵ⬟ᶵ⬟ᶵ⬟ᶵ⬟

Event Timeline Qualitative Timeline Flat Profile

Message Profile MPI Error Details Filtering
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