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㸋䐱⺛䇤⿈⭥㪛⥛』Ⱀ㳂⹊ⷝ⼤⭥䐈⧷᱄

⭻䄜䍣㏎ㆃ Lustre⭥ソ⹚

1.1 Lustre文件系统㬨㬓㗕᷉䇷⤜㬨㬓㗕᷊

Lustreソ⹚㬨䄜䐷㸋ゐ㦛㪉ェ⭥⫇⪃ソ⹚᱄Lustreソ⹚⭥⼬㾥䔊件㬨 Lustre文件系

统᱄ⶤ文件系统䊬㾱䇻 Linux操作系统䐏㩰᷍㳂⹊ⴜ⼰ POSIX⢋䓝⭥ UNIX文件系统ㅴ

㋻᱄

Lustre⫇⪃ソ⹚㋪䇤䇻ⱁ䐷㏁㾮⭥ゐ㦛᱄䔏⺄㸋㦬䐋⭥㬨᷍㰝㸋䐻ⱁ㦌㤓䔏⫔⭥ⷀ

㾵㚽ェ㰄᷉HPC᷊ゐ㦛ⶔ㚽᷍㸋䎃㾊ゐ㦛㳂⹊㑬㭞䄵㶓ェ⭥㋮⿈Ⱜ系统᱃PB⭥⫇⪃

㦾㑠⼮㭞➺ GB㗠㘌⭥ I/O㵭㵣㔫᱄㿎ⱁ HPC䍟⮄㬚䇤 Lustre文件系统作㸋㦌䍟⮄⭥

㦌㈷文件系统᷍㸋㚻⤠㭞㬏㦛ゐ㳂⹊ⴟ㹒᱄

Lustre文件系统㉀⡙➕㿉㎊䍚㦾㑠⼮㾵㚽⭥㚽㑇᷍㧖⿐㑬⤠㭑䐻ⱁⰡ㑃文件系统⭥

⡹䄋᷉㧈㗠ェ㰄㦛ゐ⤠㭑䄜文件系统 ᱄᷊⫇⪃㏎䄓⭤䄵ビ⿐᷍䅓㸋㸿㿉䊻ェ㰄ゐ

㦛ヅⶕ䐧㭞㈾᱄Lustre文件系统⤜㆗㈼⼰㑬䐻ⱁⴟ㹒㡘⭥⫇⪃㦾㑠᷍䄓㈼⼰㑬㡅 I/O㵭

㵣㔫᷍㣳㋪㵉⺞䋗ゴⴟ㹒㡘ⱙ㎊䍚᱄㵉⺞Ⱀ㲍㳎ゴⴟ㹒㡘᷍㋪㤂㯪䋗ゴ㵭㵣㔫⼮㦾㑠᱄

Lustre文件系统㋪䊻䐻ⱁ⹅作㈔䐱䊬㾱᷍⭌⤃⤜䄜Ⰹ㬨㰚䇱䇇䇤⧭㿓⭥䔏ゲ䁂䋒᱄

㰅㦜䊻䄜㾊㬚䇤⧂㈑㻣᷍䅓㡅㣠⫔⭥㰙〛䐧⼮㭞㈾䄜䐣㾵⡄䍰〛䐧᷍Lustre文件系统⭥
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⭆ⴟ㹒㡘㾵㚽㋪㚽䄓⡩㡅㰜文件系统ⷀ᷍⭌㬚䇤 Lustre䔏⼰㬫⭥⧂㈑㦵㦜㬨ᷛ䇇䇤㰚㿉

⧍⺞㑬⭆ⴟ㹒㡘⭥㚽㑇᱄

㚠㣑᷍䅓㸋 Lustre㦒㩺㧎件⢑⭥㭞㈾ⶒ⡟᷍Lustre文件系统⤃⤜㲹⢑㬫⼰䇤䎃䐷

䇻 ``⮄ⰵ⮄''⭥㬚䇤㚄㬞ᷛ㋮⿈Ⱜ⼮ⴟ㹒㡘䊬㾱䊻㵍䄜ㅻ⮄㩰᷍㗠ㅻ⮄⹓㼎䄜㾂㌊⫇

⪃᱄䊻ⶤ㬚䇤㚄㬞㻣᷍㧈⺜䄜ㅻ⮄᷉㑍㵍㡅㩰⭥㋮⿈Ⱜ⼮ⴟ㹒㡘᷊ⳃ㪛䍰᷍⫇⪃䊻

ⶤㅻ⮄㩰⭥㭞㈾ㅌ㸿ⳉ⫇㦂᷍䐒䐢ⶤㅻ⮄䐹㡕᱄

1.1.1. Lustre⭥⹇㚽

Lustre文件系统㋪䊬㾱ⱁ䐷ⳃ㾱⟇⹊䇇㩭㳂⹊⭥㚻⼬㩰᱄㻙ㅻ㋪⥊㋕⡟手册 8.1ㅻ

``䓝⡙➓䓑 Lustre㧎件''᱄

䄜 Lustre系统㋪䊻㋮⿈Ⱜㅻ⮄㭞㑠᱃⪦㝭⫇⪃㑠᱃⫙㌎ⷘⳞ㘇㆙㾱㎊䍚〓⤤フ᱄

㡅㋪㎊䍚㾵⼮㾵㚽㦂㉗䇻系统䐱⭥㋪䇤⪦㝭᱃㶙㕈⫙㌎䄵ゑⴟ㹒㡘⭥⪇㏎㚽㑇᱄Lustre

文件系统㋪⤠㭑䊻ⱁ䐷㞅䐤㻣᷍䎃㾊㞅䐤㋪㎊䍚⭞⭥㦾㑠⼮㾵㚽᷍⧍䊞㑬㚽䊻㻷䇱㪛⥛

系统㋕⭞⭥㤊㌗᱄

㻣⢎䐱㑱⨗㑬䄜㾊 Lustre文件系统⭥㋪㎊䍚㾵⼮㾵㚽㲹䎘᷉ⷝ㶋䎜⭥ Lustre文件系

统れ㻿㑱⢎᷍㋪⤯㋕ 5.2ㅻ᷊:

㲹䎘 ⭒㣑㬖䇤ⳗ㸈 䄲䐋㪛⥛㈔㬚䇤

㋮⿈Ⱜ㋪㎊䍚㾵 100-100000 50000+㋮⿈Ⱜ,㿎ⱁ〓䊻

10000 20000䐏ヅ

㋮⿈Ⱜ㾵㚽 ⭆㋮⿈ⰬᷛI/O㾵㚽㸋 90%⭥㶙

㕈⫙㌎᱄㈼⼰ᷛI/O㾵㚽㸋

50TB/s᷍50M IOPS᱄

⭆㋮⿈Ⱜ: 15 GB/s᷉HDR

IB᷊᷍ 50000 IOPS᱄㈼⼰: I/

O㾵㚽㸋 10TB/s 10M IOPS᱄

OSS㋪㎊䍚㾵 ⭆ OSSᷛ䐈⧷ 1⭞ 32 OSTᷜ

⭆ OSTᷛ䐈⧷ 5䄻ⰵ㼔, 1024TiB

㦾㑠᱄OSS㭞㚠ᷛ1000 OSS᷍

4000 OST᱄

⭆ OSSᷛ㑍ㅴ 4 OST᱄⭆

OSTᷛ㦾㑠 1024TiB᱄OSS

㭞㚠ᷛ450 OSS᷍900

〚䇻 750 TiB HDD⭥ OST᷍

㶃ゴ 450〚䇻 25 TiB

NVMe⭥ OST᱄

OSS㾵㚽 ⭆ OSSᷛ15GB/s᷍1.5M IOPS᱄

㈼⼰ᷛ50TB/s᷍50M IOPS᱄

⭆ OSSᷛ10GB/s᷍1.5M

IOPS᱄㈼⼰ᷛ20TB/s᷍20M

IOPS᱄
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㲹䎘 ⭒㣑㬖䇤ⳗ㸈 䄲䐋㪛⥛㈔㬚䇤

MDS㎊䍚㾵 ⭆MDSᷛ1⭞ 4MDT᱄⭆

MDTᷛldiskfs㤊㌗㻣᷍⭆MDT

40䄻文件᷍16TiB㦾㑠ᷜZFS

㤊㌗㻣᷍⭆MDT 640䄻文件᷍

64TiB㦾㑠᱄

⭆MDSᷛ40䄻文件᱄

MDS㭞㚠ᷛ㪛⥛㈔䐱 40

MDS᷍40 4TiB⭥

MDTᷜ⥃㬵㈔䐱᷍256

MDS᷍256 64GiB⭥

MDT᱄

MDS㾵㚽 1M/s⭥⪕ㅉ㾵㚽᱄2M/s⭥ stat

㾵㚽᱄

100k/s⭥⪕ㅉ㾵㚽᱄200k/s

⭥ stat㾵㚽᱄

文件系统㋪㎊䍚㾵 ⭆文件ᷛ〚䇻 ldiskfs䔏⫔⭆文件

⫔㾂 32PiB᱄㈼⼰ᷛ512 PiB㦾

㑠᷍1㶓䄻文件᱄

⭆文件ᷛ䔏⫔⭆文件゙

TiB᱄㈼⼰ᷛ700 PiB㋶ヅ᷍

250䄻文件᱄

㡅㰜 Lustre㧎件㾵㚽㲹䎘㧈㻣ᷛ

• 㾵㚽䋗㣠⭥ ext4文件系统ᷛLustre文件系统㬚䇤ⶥ㆙⟇⭥ ext4㦶䐟文件系统㎕⫇

⪃㭞㈾⼮䊋㭞㈾᱄ⶤ⟇⡟㘜㸋 ldiskfs᷍⤜㆗㾵㚽䇱㰚㳂㪞㣳㳂⹊㑬 Lustre文件系

统㰚㿉⭥ゴ⹇㚽᱄Lustre䄓㋪㬚䇤 ZFS作㸋 Lustre⭥MDT᱃OST⼮MGS⫇⪃

⭥⽔Ⱜ文件系统᱄䎃㬚⭤ Lustre㚽⹜䊻⭆⫇⪃㚠⢋㩰㏜䇤 ZFS⭥㋪㎊䍚㾵⼮㭞

㈾㶋䎜㾵⹇㚽᱄

• ⴜ⼰ POSIX⢋䓝ᷛPOSIX⥃㬵㋪䊻 Lustre㋮⿈Ⱜ㩰㶋䎜㵉⺞᷍㈮㼒㚽䊻⡟⭹⭥

ext4文件系统㵉⺞䄜䂚᷍䐜䇱㩺㑠㏞㶃᱄䊻ゐ㦛㈔㻣᷍⫔ⱁ㭞 Lustre操作Ⱍ㬨䊎

䓴操作᷍䅓⪬㋮⿈Ⱜ⤜。㋕⭞⺞㠻⭥㭞㈾〓䊋㭞㈾᱄Lustre文件系统䐈⧷ mmap()

文件 I/O操作᱄

• ⷀ㾵㚽䅍⹚㶙㕈ᷛLustre㧎件䐈⧷ⷘ䐷ⷀ㾵㚽⭮䁴⧺⭥㶙㕈᷍䐈⧷䊻 InfiniBand

᷉㏜䇤 OpenFabrics Enterprise Distribution᷍OFED ᱃᷊Intel OmniPathゑ㡅㰜ⷀ㶙㩰

〚䇻䊗⧭䐒ㅴ㚻⫇ⳤ㸫᷉Remote Direct Memory Access᷍RDMA᷊⭥Ⳟ㬞〒⭤㌍㯺᱃

ⷀ㾈⭩㶙㕈⪌㭅᱄Lustre㔘䇪㋪ㅌⱁ RDMA㶙㕈㣦ㅴ㡑㎕᷍䄵〒⭤䔏ゲ㾵㚽᱄

Lustre㧎件䄓ゐ⧪㑬㶙㕈䎐ⰰ〛䐧᱄

• ⷀ㋪䇤ᷛLustre文件系统䐈⧷㯌』䍰㣱᷍㬖㻷Ⳟ㬞㬨㏜䇤 OSTs᷉OSS⫇⪃㚠

⢋᷊⼮MDT᷉MDS⫇⪃㚠⢋᷊⭥⹓㼎⫇⪃㤙᱄Lustre文件系统㋪䈌ⷘ䐷ⷀ㋪䇤

᷉High Availability᷍HA᷊㏎⧭㿓䄜㡑⹅作᷍䄵㬖㻷䓵Ⱀ䍰㣱⤃㼜⨞⭆⮄䍰

᷉No Single Point of Failure᷍NSPF ᱄᷊䎃㬚⭤䇇䇤⧭㿓㋪䄵㸿ⶱ䐋⭹⿷ⶕ᱄ⱁ䐹䊹
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⡄⿅〛䐧᷉Multiple Mount Protection᷍MMP᷊㳂⹊㑬㚻䊻ゐ⧪⭥ⳡ⿅〛䐧᷍ⳡ䐚

䅓ⷀ㋪䇤系统⭥⫎㹔䊹ⱙ㦤文件系统䋃㬽㰑᱄

• ➓㦌ᷛ㚍㦰㤊㌗㻣᷍Lustre䐜䊫㿎㲹㦉Ⱜ㋻ㅉ㑃 TCP㑍ㅴ᱄UNIX䔊⧪䊒㪎⳾。䊻

MDS㩰㆙㾱䂊䐅᱄

• ⳤ㸫㋹䐧㑱⢎᷉ACL᷊ゑ㎊䍚㭕㾵ᷛLustre 䔒䁎 UNIX 文件⭥➓㦌㚄㾮᷍⤃㬚

䇤 POSIX ACL㆙㾱䋗㣠᱄䐖⭤㵧プ⭥㬨᷍㰝䇱䄜㾊ⱏ㶃⭥➓㦌⹇㚽᷍㧈 root

squash᱄

• ⿆操作㾵ᷛLustre文件系统㋪䊬㾱䊻ⷘ㏁ CPUソ⹚⼮⫔㾂Ⱜ」⼰⭥㦛ゐ㩰᱄䊻䄡

⪯ⳃ⤝⭥⟇⡟ヅ᷍Lustre㉀䇱⿆操作㾵᱄

• 〚䇻ⰵ㼔⭥ソ⹚ᷛ㋮⿈Ⱜ䈌㝭㩰文件ㆂ⹚㼁⿆ⷕ㏌᷍㋪䊻⤜䇑㼍㋮⿈Ⱜ⭥㤊㌗㻣

㪞⫇⪃ソ⹚᱄

• 䓷ㅻ㑄Ⱙ⭥文件㰙⼮㻙㑄Ⱙ⭥䊋㭞㈾㰙ᷛ䐻ⱁ㋮⿈Ⱜ㋪㵍㬒Ⱒ㦂⼮㾿ⶥ㵍䄜文件

〓㚠㔝᱄Lustre⤝㬞㰙㏎㡘᷉Lustre Distributed Lock Manager᷍LDLM᷊㦘⡄

㑬文件䊻文件系统䐱㰚䇱㋮⿈Ⱜ⼮ⴟ㹒㡘ヅ⡄⧷䄜䐣᱄MDT㰙㏎㡘䋑㏎

䇻 inode㦉㻿⼮㔘㈗㘜⭥㰙᱄㗠 OSTⷘ䓵⭥㰙㏎㡘᷍䇤䇻㏎⫇⪃䇻㡅㩰⭥

文件㳖⫙⭥㰙᷍㡅㾵㚽㋪㰇䓦文件系统⭥䋗⫔ⱙ㎊䍚᱄

• 㞅ⱏᷛLustre文件系统䐈⧷䇤⿈⼮䔊㞅ⱏ᱄

• 㦾㑠䋗⧅ᷛ㵉⺞䊻㦛ゐ䐱㾣䋗 OST⼮ MDT᷍㋪䋗ゴ Lustre文件系统⭥㦾㑠⼮㈼

⼰⫙㌎᷍㋪ⱙ㸿㿉䐱ⰰⴟ㹒᱄

• ㋹䐧文件⤝㈷ᷛ㌈ OST⭥文件⤝㈷᷍㋪䄵䄵文件᱃㚠㔝〓䎜文件系统㸋⭆㸜

㆙㾱㞅䐤᱄䎃㬚⭤㸳㗨㋪䄵䊻文件系统㚻᷍ⷚ㈾㲹Ⰹ䇇䇤㿉㤔㎕䇦⿐文件 I/O᱄

Lustre文件系统㬚䇤 RAID-0ㅌ㭞㈾㳖⫙⿐᷍⤃䊻 OSTヅ㠞⽃㋶ヅ䇤㑠᱄

• 㶙㕈㭞㈾㶋䎜㾵⡄⿅ᷛ⪴㋮⿈Ⱜⳃ㯮⭞ OSS⭥㰚䇱㭞㈾㉀䇱㾄䂊㕌᷍⼮㋪ⳡ䐚㭞

㈾䊻⪌㭅⺞⧭䐱䋃⭞㠧᱄

• MPI I/OᷛLustreソ⹚㉀䇱䓉䇤⭥MPI ADIO⥄᷍䇦⿐㑬⤃㾱 I/O䄵㠆㞅⭸⥄文件

系统⭥ソ⹚㲹⮄᱄

• NFS⼮ CIFS⭝⨗ᷛLustre文件系统㋪䄵㵉⺞ NFS᷉〚䇻 Linux knfsd〓 Ganesha᷊

〓 CIFS᷉ 〚䇻 Samba 䐹᷊㾣⭝⨗ 㬚᷍㡅㋪䄵⹓㼎⭞⳨ Linux㋮⿈Ⱜ㩰᷉ 㧈Microsoft

Windows⼮ Apple Mac OS X ᱄᷊

• 䊷㚲⿷ⶕ⹅㉀ᷛLustre文件系统㳂⹊䊻㼀⤝㬞文件系统ネ⥊⹅㉀᷉LFSCK ᱄᷊䊻

ⳃ㪛䐹⫔文件系统⫎㹔⭥㤊㌗㻣᷍ⶤ⹅㉀㋪⿷ⶕ⫇⪃䔊件ヅ⭥䄜䐣㾵᱄ゕ㬚⫇䊻
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⤜䄜䐣᷍Lustre文件系统㦵㋪䊬㾱᷍ⱙ䊻文件系统䎞䊻㬚䇤㬒᷍LFSCK䄓㋪䊬㾱᷍

䅓⪬ゕ㬚 LFSCK㩱㸕㶋⧪᷍文件系统㦵㋪⿷ⶕ㪛⥛᱄

• 㾵㚽チ㬴ᷛLustre文件系统㳂⹊㑬ⱁ䐷〛䐧㎕㆙㾱㾵㚽ネ⥊⼮⮘䇦᱄

• ㋋⳦䊕⫛㕌ᷛLustre㧎件䔒䁎 GPL 2.0㿎㋪䐅᷍㋪䊻 Linux操作系统㩰䓵䇪䊬㾱᱄

1.2. Lustre䔊件

䄜 Lustre㧎件䓑䐤⟝⼍䄜㏎ⴟ㹒㡘᷉MGS᷊ゑ䄜〓ⱁ Lustre文件系统᷍

䎃㾊⤠件㵉⺞ Lustre㶙㕈᷉LNet᷊⿆㑍㡑㎕᱄㻣㵝ⷙ⨗㑬 Lustre文件系统䔊件⭥䄜䐷〚

⪂㞅䐤ᷛ

㵝 1: Lustre component

1.2.1. ㏎ⴟ㹒㡘 (MGS)

MGS⫇⪃㑬ゐ㦛䐱㰚䇱 Lustre文件系统⭥㞅䐤㾦㻃᷍⤃ㅌ⪬㾦㻃㳂⹊ⷙ㡅㰜 Lustre

䔊件᱄㗠 Lustre㚠⢋㵉⺞㑋系 MGS㎕㳂⹊㾦㻃᷍ⱙ Lustre㋮⿈㵉⺞㑋系 MGS〒㦂

㾦㻃᱄

MGS䔏⼤㚽䇱䓵゛⭥⫇⪃㋶ヅ᷍䄵⢄Ⱑ㑃㏎᱄⭌㵍㬒᷍MGS㋪䄵䈌 MDS⳦䊻

䄜㡑⹓㼎⫇⪃㋶ヅ᷍㧈㩰㵝䐱㰚㬟᱄

1.2.2 Lustre文件系统⭥䔊件

㗠 Lustre文件系统Ⱍ䇪䄵㻣䔊件䔊⧪ᷛ

• 䊋㭞㈾ⴟ㹒㡘᷉Metadata Server᷍MDS᷊ - MDSㅌ⫇⪃䊻䄜〓ⱁMDT䐱⭥

䊋㭞㈾㳂⹊ⷙ Lustre㋮⿈Ⱜ㬚䇤᱄㗠 MDS㏎ Lustre文件系统䐱⭥㘜䓷⼮㚠
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㔝᷍⤃㸋䄜〓ⱁ⡟⭹MDT㳂⹊㶙㕈㤌㤔⪇㏎᱄

• 䊋㭞㈾㚠⢋᷉Metdata Targets᷍MDT᷊ -㗠文件系统Ⱍ䐢㩺䇱䄜MDT᷍䇤䇻

⫇⳦ⷚ㚠㔝᱄MDTㅌ䊋㭞㈾᷉㏞㧈文件㘜᷍㚠㔝᷍㦉㻿⼮文件⤝㈷᷊⫇⪃䊻MDS

㶃⭥⫇⪃㩰᱄㰅㦜⹓㼎⫇⪃㚠⢋㩰⭥MDTⰵⱁMDS㋪ボ᷍⭌䄜⪯䐜㚽䇪䄜

 MDSⳤ㸫᱄㧈⺜䄜』䊟⭥ MDSㅻ⮄ⳃ㪛䍰᷍㒎㶃䄜 MDSㅻ⮄㋪䄵ㅴ

ⶤMDT᷍⤃ㅌ㡅ⴟ㹒㳂⹊ⷙ㋮⿈Ⱜ᱄䎃⡜⧧㸋MDS䍰㣱᱄

⤝㬞㘝㘜㋶ヅ㈔᷉ Distributed Namespace Environment D᷍NE ㋪᷊䐈⧷ⱁMDT᱄

⨞㑬⫇⪃文件系统ⷚ㚠㔝⭥䑘MDT䐏㶃᷍㋪㳎ゴ㡅㰜MDSㅻ⮄᷍㗠MDSㅻ⮄㋪

䇖䇱䓵゛⭥MDT᷍䇤䄵⫇⪃文件系统⭥䓴㚠㔝㭘᱄

䓵 Lustre 2.8 ⟇⡟㡑᷍DNE 䐈⧷文件系统ㅌ⭆㚠㔝㻣⭥䓴文件㩃⤝⭞ⱁ

MDTㅻ⮄㩰᱄㌈ⱁMDT⤝⭥㚠㔝⧧㸋㳖⫙⿐㚠㔝᷉Striped Directory ᱄᷊

• ⰵ㼔⫇⪃ⴟ㹒㡘᷉OSS᷊ᷛ OSS㸋䄜〓ⱁ⡟⭹ OST㳂⹊文件 I/Oⴟ㹒⤃⪇㏎㶙

㕈㤌㤔᱄OSS㵉⧄ⴟ㹒㑞⭞➬ OST᷍㗠 OST㦾㑠ⱁ⫐ 16TiB᱄䄜⮅㾮⭥

㞅䐤㬨ᷛ䊻䄜䓉㭕ㅻ⮄㩰㞅⡙䄜 MDT᷍䊻㗠 OSSㅻ⮄㩰㞅䐤㑞〓ⷝⱁ

OST᷍䊻⫔㑠ェ㰄ㅻ⮄㩰➓䓑㋮⿈Ⱜ᱄

• ⰵ㼔⫇⪃㚠⢋᷉OST᷊ᷛ 䇤⿈⭥文件㭞㈾⫇⪃䊻䄜〓ⱁⰵ㼔䐱᷍㗠ⰵ㼔⭆Ⱑ

㸜䇻 Lustre文件系统⭥ OST䐱᱄㗠文件⭥ⰵ㼔㭞㚠㋪䇪䇤⿈䓵㾱⮘㞅᷍ⰵ䇻㲹

Ⰹ⭥⹅作䊹᷍㋪䓵㾱⮘㬵䄵〒⭤䔏ゲ㾵㚽᱄

• Lustre㋮⿈ⰬᷛLustre㋮⿈Ⱜ㋪䄵㬨ェ㰄ㅻ⮄᱃㋪㬴⿐ㅻ⮄〓䓡㘇ㅻ⮄᷍㰝㗨䊬㾱

㑬 Lustre㋮⿈Ⱜ㧎件᷍⪴ⱙ㋪䄵䊹 Lustre文件系统᱄

Lustre ㋮⿈Ⱜ㧎件㳂⹊㑬䄜ㅴ㋻᷍㑍ㅴ㑬 Linux 㿊㛃文件系统⼮ Lustre ⴟ㹒

㡘᱄㋮⿈Ⱜ㧎件⟝⼍䄜㏎㋮⿈Ⱜ᷉Management Client᷍MGC ᱃᷊䄜䊋㭞㈾㋮⿈Ⱜ

᷉Metadata Client᷍MDC᷊ゑⱁⰵ㼔⫇⪃㋮⿈Ⱜ᷉Object Storage Clients᷍OSC ᱄᷊㗠

OSCⰵ䇇文件系统䐱⭥䄜 OST᱄

㕀ゎⰵ㼔㉎᷉Logical Object Volume᷍LOV᷊ㅌ OSCゐ⼰㡑㎕᷍䄵㳂⹊䄜䐷㌈䊞㰚

䇱 OST⭥㵙㘘ⳤ㸫᱄䅓⪬᷍䊹㑬 Lustre文件系统⭥㋮⿈Ⱜ㋕⭞⭥㬨䄜⭆䄜⭥᱃䄜

䐣⭥᱃㵍⤞⭥㘝㘜㋶ヅ᱄ⱁ㋮⿈Ⱜ㋪䄵㵍㬒㾕㧌㵍䄜文件⭥⤜㵍⤠㸜᷍ⱙ䈌⪬㵍㬒᷍

㡅㰜㋮⿈Ⱜ䄓㋪䄵Ⱒ㦂文件᱄

䈌 LOV㸋文件ⳤ㸫㰚㳂⹊⭥⹇㚽㏁㯧᷍㕀ゎ䊋㭞㈾㉎᷉Logical Metadata Volume᷍

LMV᷊ㅌMDCゐ⼰㡑㎕᷍䄵㳂⹊䄜䐷㌈䊞㰚䇱MDT⭥㵙㘘ⳤ㸫᱄䎃㬚⭤㋮⿈Ⱜ㋪ㅌ

⤝䊻ⱁMDT㩰⭥㚠㔝㭘㬴㸋䄜⭆䄜⭥᱃䄜䐣⭥㘝㘜㋶ヅ᷍⤃ㅌ㳖⫙⿐㚠㔝⼰⤃

⭞㋮⿈Ⱜ㾯⧪䄜⭆䄜㚠㔝䄵⢄䇤⿈⼮䇇䇤⧭㿓⥊㋕᱄

㻣⢎ⷙ⨗㑬㗠䐷 Lustre文件系统䔊件㰚㭕⫇⪃⭥䄋㤔᷍䄵ゑ㬚䇤䇓件⭥⼰㬫㲹㾵᱄
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㰚㭕⫇⪃⭥䄋㤔 ㋪㦂⭥䇓件㲹㾵

MDS 1-2%⭥文件系统㦾㑠 㣠⫔⭥ CPU㚽㑇,⨅䔄⭥㚻⫇,㌍㯺⭥⪦

㝭⫇⪃᱄

OSS 㗠 OST 1⭞ 128 TiB᷍

㗠 OSS 1⭞ 8 OST

㑝⼤⭥䓽㼀⫙㌎᷍ㅉ䅊䊻 OSSヅ㉚⽃

㞅⫇⪃᷍⤃㬚䐏䈌㶙㕈⫙㌎㠆㞅᱄

㋮⿈Ⱜ 㸿㿉⡟⭹⫇⪃ ⭮䁴⧺᷍ⷀ⫙㌎㶙㕈

1.2.3 Lustre㶙㕈 (LNet)

Lustre Networking᷉LNet᷊㬨䄜䐷Ⰹ䐧⿐㶙㕈 API᷍㳂⹊㑬㵉㾦〚⪂㪉㬊᷍䇤䄵⪇

㏎ Lustre文件系统ⴟ㹒㡘⼮㋮⿈Ⱜヅ⭥䊋㭞㈾⼮文件 I/O㭞㈾㵉㾦᱄ⷝⱁ䇻 LNet⭥

ㆊ㩽᷍㤌⥊㋕ ``㏎ㆃ Lustre㶙㕈᷉Lnet᷊''䄜䍣᱄

1.2.4 Lustreゐ㦛

䊻⫔⺇㚄系统㩰᷍䄜 Lustre文件系统ゐ㦛㋪⟝⼍㭞➺ OSS⼮㭞㣈㋮⿈Ⱜ᷉㧈

㻣㵝㰚㬟 ᱄᷊Lustreゐ㦛䐱㋪䄵㬚䇤ⱁ䐷㏁㾮⭥㶙㕈᱄OSSヅ⹓㼎⫇⪃᷍䅓ⱙ㋪䄵㡕䇤

䍰㣱⹇㚽᱄ⷝⱁ䇻䍰㣱⭥ㆊ㩽᷍㤌⥊㋕ ``㏎ㆃ Lustre文件系统䐷⭥䍰㣱''

䄜䍣᱄

㵝 2: Lustre cluster at scale
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1.3. Lustre文件系统⫇⪃䈌 I/O

Lustre文件⢋㬗ⴜ᷉File IDentifier᷍FID᷊䊻㚻⤠䇤䇻㬗⢑文件〓ⰵ㼔᷍㏁㯧䇻⡟

⭹文件系统⭥ inode ⼦᱄FID 㬨䄜 128 㸜⭥⢋㬗ⴜ᷍⟝⼍䄜㸉䄜⭥ 64 㸜㿓㑱⼦

᷉Sequence Number᷍SEQ᷊᷍ 䄜 32 㸜ⰵ㼔 ID᷉Object ID᷍OID᷊⼮䄜 32 㸜⟇⡟⼦

᷉Version Number ᱄᷊㿓㑱⼦䊻文件系统⭥㰚䇱 Lustre㚠⢋᷉OST⼮ MDT᷊䐱⡄⧷㸉䄜᷍

⪴ⱙ㬚⭤ⱁ MDT⼮ OST㚽⹜㸉䄜⭹㬗⢑ⰵ㼔᷍ⱙ⤜䇤䄡㎖⭸⥄文件系统⭥⢋㬗ⴜ

᷉㏞㧈᷍inode⼦ ᱄᷊䎃㾊⭸⥄文件系统⭥⢋㬗ⴜ䋓䇱㋪㚽䊻㚠⢋䐏ヅⳃ㪛䐹⮟⼮⨆㵜᱄

FID⭥ SEQ⢁⼦䄓㬚⭤㸳㗨㋪䄵ㅌ FIDⰵ䇇⭞㼁䇇⭥MDT〓 OST㩰᱄

LFSCK㬨文件系统䄜䐣㾵ネ⥊⹅㉀᷍㰝㳂⹊㑬ⰵ㻷䇱文件㡕䇤 FID-in-dirent⭥⹇

㚽᱄㡅⟝⼍⭥⹇㚽㧈㻣ᷛ

• 䂊䐅㗠㚠㔝㳖㚠㩰⫇⪃⭥ FID᷍㧈⺜ FID㸿㾈〓㦒㬈᷍䋓⪴ inode䐱䐹㾣㪛⧪᱄

• 䂊䐅㗠 inode⭥ linkEA㳖㚠᷍㧈 linkEA㸿㾈〓Ⰻ㬈᷍䋓䐹㾣㪛⧪᱄linkEA⫇⪃

㑬䓵゛⭥文件㘜⼮㚠㔝⭥ FID᱄linkEA䄵㎊䍚㭕㾵⭥㾯㬞⫇⪃䊻㗠 inode䐱᱄

䅓⪬᷍㋪㏜䇤 linkEA㎕㆗⪴ FID䐹ㅉ文件⭥㶋䎜㔘㈗᱄

䇱文件㭞㈾䊻 OST㩰㰚⪇㸜䐤⭥㾦㻃䄓䄵䄜㎊䍚㭕㾵⭥㾯㬞⫇⪃᷍⧧㸋⤝㈷

㎊䍚㭕㾵᷉Layout Extended Atribute᷍Layout EA ᱄᷊⤝㈷㎊䍚㭕㾵⫇⪃䊻 MDTⰵ㼔䐱

᷉㉀㳆㧈㻣㵝㰚㬟᷊᷍ MDTⰵ㼔䋓䇪 FID⢋㬗᱄㧕ⶤ文件㬨㠶㵉文件᷉⳨㚠㔝〓ⴜ⼦㑕

ㅴ᷊᷍ 䋓ⶤ MDTⰵ㼔䄵 1-N⭥Ⳟ㬞䐙㼓ⱁ㸜䇻 OST㩰⭥ OSTⰵ㼔᷍䎃㾊 OSTⰵ㼔

⟝⼍⤠⭥文件㭞㈾᱄㧕ⶤMDT文件䐙㼓䄜 OSTⰵ㼔᷍䋓㰚䇱⭥文件㭞㈾Ⱍ⫇⪃䊻

ⶤ OSTⰵ㼔䐱᱄㧕ⶤMDT文件䐙㼓ⱁⰵ㼔᷍䋓䄵 RAID 0⭥Ⳟ㬞ㅌ文件㭞㈾㳖⫙⿐

᷉Stripe᷊⭞ⱁⰵ㼔㩰᷍ⱙ㗠 OSTⰵ㼔⢑⫇⪃䊻⤜㵍⭥ OST㩰᱄䇻 Lustre文件

系统㧈⼯㆙㾱㳖⫙⿐᷍㤌⤯㋕ 1.3.1ㅻ ``Lustre文件系统⼮㳖⫙⿐''᱄
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㵝 3: Lustre cluster at scale

⭒㋮⿈Ⱜ㼌䄋Ⱒ㾕文件㬒᷍㬸㻩⪴文件⭥MDTⰵ㼔䐱〒㦂⤝㈷ EA᷍㦜⽔㬚䇤䎃

㾦㻃ⰵ文件䐕㾱 I/O᷍⪬㬒。䐒ㅴ䈌⫇⪃㑬ⰵ㼔⭥ OSSㅻ⮄㆙㾱ㅜ⿆᱄㉀㳆⺞⧭㧈㻣㵝

㰚㬟᱄

㵝 4: Lustre cluster at scale

Lustre文件系统⭥㋪䇤⫙㌎䇪䄵㻣䅓㯹㉗Ⰹᷛ

• 㶙㕈⫙㌎⭩䇻 OSS⭞⫇⪃㚠⢋⭥⫙㌎䐏⼮᱄

• ⪦㝭⫙㌎⭩䇻⫇⪃㚠⢋᷉OST᷊⭥⪦㝭⫙㌎䐏⼮᷍㬽㶙㕈⫙㌎㻿䐧᱄
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• ㈼⼰⫙㌎⭩䇻⪦㝭⫙㌎⼮㶙㕈⫙㌎⭥䔏㾂䐖᱄

• ㋪䇤⭥文件系统㋶ヅ⭩䇻㰚䇱 OST⭥㋪䇤㋶ヅ䐏⼮᱄

1.3.1. Lustre文件系统㳖⫙⿐

Lustre文件系统䐏㰚䄵㾵㚽ⷀ᷍䑘䄋䊎䅓䐏䄜㬨㚽⹜䄵㔷䁐Ⳟ㬞ㅌ㭞㈾㳖⫙⿐⭞ⱁ

 OST㩰᱄䇤⿈㋪ⷚ㈾㿉䄋㸋㗠文件㪉䐤㳖⫙㭞㑠᱃㳖⫙⫔㾂⼮ OST᱄

㬚䇤㳖⫙᷍㋪䄵㦤⭆文件⭥㈼⼰⫙㌎⧍⺞⭆ OST⭥⫙㌎᷍⪴ⱙ㳂ⷀ㾵㚽᱄㵍

㬒᷍⭒⭆ OST㗜䇱䔄⹜⭥㋪䇤㋶ヅ㎕㦾㚪䎜文件㬒᷍㳖⫙⿐䄓㋪ⳃ⿴作䇤᱄䇻

文件㳖⫙⿐⭥䇦⮄⼮㦒⮄᷍㤌⥊㋕ 19.2ㅻ ``Lustre文件⤝㈷᷉㳖⫙⿐᷊⭥䄜㾊㋝㑠''᱄

㧈㻣㵝㰚㬟᷍㳖⫙ㅌ文件⭥㭞㈾㤙Ⱟ〓㤙㌊⫇⪃䊻⤜㵍⭥ OST䐱᱄䊻 Lustre文件

系统䐱᷍㭞㈾䄵 RAID 0⭥㚄㬞㳖䊻㧕ⶪ㭞㚠⭥ⰵ㼔䐱᱄䄜文件䐱⭥ⰵ㼔㭞㚠⧧㸋

stripe_count᱄

㗠ⰵ㼔⟝⼍文件⭥䄜㌊㭞㈾᷍⭒㾕㧌㲹Ⰹⰵ㼔⭥㭞㈾㌊⧍⺞ stripe_size㬒᷍文件

⭥㻣䄜㭞㈾㌊ㅌ⫇⪃䊻㻣䄜ⰵ㼔䐱᱄

stripe_count ⼮ stripe_size ⭥㚍㦰䐖䇪文件系统㪉䐤᷍㡅䐱᷍stripe_count 㸋 1᷍

stripe_size㸋 1MB᱄䇤⿈㋪䄵䊻㗠㚠㔝〓㗠文件㩰ⷝⶥ䎃㾊䐖᱄

㻣㵝䐱᷍文件 C⭥ stripe_size⫔䇻文件 A⭥ stripe_size᷍䎃㦤 C㚽ㅌⷝⱁ⭥㭞㈾⫇

⪃䊻文⭆㳖⫙䐱᱄文件 A⭥ stripe_count㸋 3᷍⭝䐣 A⭥㭞㈾㳖䊻㧞ⰵ㼔㩰᱄ⱙ

文件 B⼮文件 C⭥ stripe_count㬨 1᱄

OST⤜。㸋㸕㾕㧌⭥㭞㈾䊅㒕㋶ヅ᱄

㵝 5: Lustre cluster at scale

文件⭥䔏⫔⫔㾂⤜㬽⭆㚠⢋⫔㾂⭥㻿䐧᱄䊻 Lustre文件系统䐱᷍文件㋪䄵㌈䊞ⱁ

ⰵ㼔᷉䔏ⱁ 2000᷊㳖⫙⿐᷍䊻 ldiskfs㩰᷍㗠ⰵ㼔䔏⫔㋪⫐ 16 TiB᷍䊻 ZFS㩰᷍

㗠ⰵ㼔䔏⫔㋪⫐ 256PiB᱄䅓ⱙ᷍ldiskfs⭥䔏⫔文件⫔㾂㸋 31.25 PB᷍ZFS⭥䔏⫔文件

⫔㾂㸋 8EiB᱄Lustre文件系统㋪䐈⧷䔏ⱁ 2ˆ63䓷ㅻ᷉8EB᷊⭥文件᷍䐜㬽㻿䇻 OST㩰

⭥㋪䇤㋶ヅ᱄
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䓃䅃

ⰵ䇻⤜䐈⧷ea_inode⹇㚽⭥ ldiskfs文件系统᷍㡅⭆文件⭥䔏⫔㳖⫙㭞㸋 160

OST᱄

㈂䄜文件䐜㚽㳖⫙⿐⭞ 2000ⰵ㼔㩰᷍⭌㬨 Lustre文件系统⡟㪎㋪䇖䇱㭞㣈

 OST᱄ⳤ㸫⭆文件⭥ I/O⫙㌎㬨文件㰚㭕㰚䇱ⰵ㼔⭥㈼⼰ I/O⫙㌎᷍㋪䐢ⱁ〒⭤ⷀ

䐢 2000ⴟ㹒㡘⭥⫙㌎᱄䊻㉀䇱 2000ⱁ OST⭥系统㩰᷍㋮⿈Ⱜ㵉⺞㵍㬒䐕㾱ⱁ

文件Ⱒ㾕㎕㶋㗡㏜䇤文件系统䓽⫙㌎᱄

ⷝⱁ䇻㳖⫙⿐⭥㾦㻃᷍㤌⤯䊥⭻ 19䍣᷍㏎文件⤝㈷᷉㳖⫙⿐᷊ゑ㬄䈁㋶ヅ᱄

㎊䍚㭕㾵 (xattrs)

Lustre䄵 lov_user_md_v1/lov_user_md_v3㸋㭞㈾ㆂ⹚᷍䄵㎊䍚㭕㾵㸋⫇⪃㾯㬞᷍㸍

⿅㡅文件㳖⫙㾦㻃᱄䊻文件⼮㚠㔝⪕ㅉ㬒᷍㎊䍚㭕㾵⡜⪕ㅉ᱄Lustre䄵䄜系㑱 trusted㎊

䍚㭕㾵㎕⫇⪃䄜系㑱⤯㭞᷍䎃㾊⤯㭞䐜䇱 root⤦㚽ⳤ㸫᱄䎃㾊⤯㭞⟝㎉ᷛ- trusted.lovᷛ

⡄⫇㠶㵉文件⭥⤝㈷㾦㻃᷍〓⫇⪃䊻㚠㔝㩰⭥㚍㦰文件⤝㈷㾦㻃᷉⳨ root 䇤⿈䄓㋪

䄵㵉⺞lustre.lovⳤ㸫 ᱄᷊- trusted.lma: ⡄⫇⭒㣑文件⭥ FID ⼮ⱏ㶃⭥䓕㲍⢋䐟᱄-

trusted.lmv: ⡄⫇䄜㳖⫙⿐㚠㔝⭥⤝㈷᷉DNE 2᷊᷍ 㧈⺜㚠㔝㗜䇱㳖⫙⿐᷍䋓⪬⤯㭞⤜

⫇䊻᱄- trusted.link: ⰵ㗠䇓㑕ㅴ ⡄᷍⫇㡅㚠㔝 FID+文件㘜᷉ 䇤䇻lfs fid2path ᱄᷊

䊻文件䐱⫇⪃㣳⹌㋋䍚㬟⭥ xattr㋪䄵䇤䄵㻣Ⳟ㬞䂊䐅ᷛ

1 # getfattr -d -m - /mnt/testfs/file>

⭻ⱟ䍣㏎ㆃ Lustre㶙㕈᷉LNet᷊

⡟䍣ㆊ㩽 Lustre㶙㕈᷉LNET ᱄᷊

2.1. LNetビㆊ

䊻⟝⼍䄜〓ⱁ Lustre文件系统⭥ゐ㦛䐱᷍Lustre文件系统㰚㿉⭥㶙㕈㵉㾦〚⪂

㪉㬊㬨㵉⺞ Lustre Networking᷉LNet᷊⹇㚽㎕㬖㻷⭥᱄

LNet䐈⧷㿎ⱁ⧄ボ⭥㶙㕈㏁㾮᷍㧈 InfiniBand⼮ IP㶙㕈᷍⤃䐈⧷ⱁ䐷⤜㵍㶙㕈㏁

㾮⭥㵍㬒㋪䇤ゑ㰝㗨䐏ヅ⭥㔘䇪᱄LNet䐈⧷䊗⧭䐒ㅴ㚻⫇ⳤ㸫᷉Remote Direct Memory

Access᷍RDMA᷊᷍ 䐜䄋⭸⥄㶙㕈䐈⧷䎃䄜㲹㾵᷍㣳➓䓑㑬⼰㬫⭥ Lustre㶙㕈㤞Ⱀ⧭㿓

᷉Lustre Network Driver᷍LND ᱄᷊ㆂ⼰ⴟ㹒㡘⭥䍰㣱〛䐧᷍LNET⭥ⷀ㋪䇤⼮⿷ⶕ⹇

㚽᷍㋪䄵㬖㻷⿷ⶕⰵ䇇䇤㵙㘘᱄

LND㬨䄜䐷㋪⥆➯㤞Ⱀ⧭㿓᷍㋪㸋㲹Ⰹ㶙㕈㏁㾮㳂⹊䐈⧷᱄㏞㧈᷍ksocklnd㬖㻷㑬

TCP Socket LND᷍㬨䐈⧷ TCP㶙㕈⭥㤞Ⱀ⧭㿓᱄LND。⡜ゴ䊹⭞㤞Ⱀ⧭㿓ⰲ䍜䐱᷍㗠

䐷 LNDⰵ䇇䓦䎞䊻㬚䇤䐱⭥䄜䐷㶙㕈㏁㾮᱄

㧈⼯㞅䐤 Lnet㶙㕈᷍㤌⥊㋕⭻㈦䍣᷍``㞅䐤 Lustre㶙㕈᷉LNet᷊''᱄
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㧈⼯㏎ Lnet㶙㕈᷍㤌⥊㋕⭻㧞⤠᷍``㏎ Lustre''᱄

2.2. LNet⭥䑘䄋⹇㚽

LNet⭥䑘䄋⹇㚽⟝㎉ᷛ

• 䊗⧭䐒ㅴ㚻⫇ⳤ㸫᷍㧈⺜⭸⥄㶙㕈䐈⧷⭥⿑

• 䐈⧷ⱁ䐷⧄䇤⭥㶙㕈㏁㾮

• ⷀ㋪䇤㾵⼮㋪⿷ⶕ㾵

• 䐈⧷㵍㬒㬚䇤ⱁ䐷㶙㕈㏁㾮

• ⱁ䊋㶙㕈ヅ⭥㔘䇪

䊻ⷘ䐷⤜㵍㶙㕈⿆㑋ヅ᷍LNet㋪䄵㦤Ⱜ⭞Ⱜ⭥Ⱒ㾕㵭㵣㔫⫐⭞〓ㅴ㆝ⴆ䐖⫙㌎㯺

㔫᱄

2.3.Lustre㶙㕈

Lustre㶙㕈䇪䊬㾱 Lustre㧎件⭥㋮⿈Ⱜ⼮ⴟ㹒㡘䔊⧪᱄㰝⤜㈷㻿䇻䄜 LNet䓴㶙᷍

㲩㧕㶙㕈䐏ヅ㋪䄵㆙㾱㔘䇪᷍㰝㋪䄵㌈䊞ⱁ㶙㕈᱄㏁㯧⭹᷍䄜⭆Ⱑ⭥㶙㕈㋪䄵⟝⼍

ⱁ LNet䓴㶙᱄

Lustre㶙㕈ⰲ䍜䇪㑞⥄䔊⧪ᷛLNet⫛㕌㚄㌊⼮ LND᱄LNet⥄䊻 LND⥄䐏㩰操作᷍

㡅Ⳟ㬞㏁㯧䇻㶙㕈⥄䊻㭞㈾㑕㔘⥄䐏㩰操作᱄LNet⥄㬨㸿㑍ㅴ⭥᱃䅍⤞⭥᷍⤜㆙㾱⪌㭅

㭞㈾䂊䐅᱄LND⥄㬨㘇㼓㑍ㅴ᷍㵉⧄㆙㾱㭞㈾⪌㭅䂊䐅᱄

LNet㵉⺞㸉䄜⭥⢋㣊㆙㾱⢋㬗᷍ⶤ⢋㣊䇪㑞⤠䔊⧪᷍㣑䄜⤠㸋 LNDⰵ䇇䓷

ⴜ⪏᷍⽔䄜⤠㸋䄜㭞䓷᷍㧈 tcp0᱃o2ib0᱃o2ib1᱄LNet㩰⭥㗠ㅻ⮄䐢㩺䇱䄜㶙

㕈⢋㬗ⴜ᷉Network IDentifier᷍NID ᱄᷊NID䇪㶙㕈ㅴ㋻⭹䐘⼮ LNet⢋㣊䔊⧪᷍㾯㬞㸋ᷛ

*address*@*LNet_label*.

㏞㧈:

1 192.168.1.2@tcp0

2 10.13.24.90@o2ib1

䊻㚔㾊㤊㌗㻣᷍Lustre文件系统㒘㑠㋪㚽㿉䄋䊻ⱁ LNets䐏ヅ⪌⭾᷍䎃㈮㿉䄋䇤

⭞ LNet㔘䇪᱄㤌䓃䅃᷍LNet㔘䇪⤜㵍䇻㶙㕈㔘䇪᱄

2.4. 䐈⧷⭥㶙㕈㏁㾮

LNet⫛㕌㚄㌊㰚⟝⼍⭥ LNDs䐈⧷䄵㻣㶙㕈㏁㾮ᷛ

• InfiniBand: OpenFabrics OFED (o2ib)

• TCP᷉⟝㎉ GigE᱃10GigE᱃IPoIB⭩䊻㚻⭥㦯⼯㋪⪌㭅 TCP㵉㾦⭥㶙㕈᷊
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• RapidArray: ra

• Quadrics: Elan

⭻㧞䍣 Lustre文件系统⭥䍰㣱

3.1. 㬓㗕㬨䍰㣱

䊻ⷀ㋪䇤⭥᷉High-Availability,HA᷊系统䐱᷍㵉⺞㬚䇤㧀䈁䇓㧎件䔊件᷍㋪䄵㦤ⴟ

㹒⭤䄵䊻䍰ⳃ㪛㬒䓵Ⱀ⿷ⶕ᷍⪴ⱙ䔏⫔㻿Ⱙ⭹ブ㩺ェ⿏㶃㵄〛㬒ヅ᱄⭒㬈㾈㤊㌗ⳃ㪛

㬒᷍㏞㧈ⳃ㪛ⴟ㹒㡘何〛᱃⫇⪃㪉⡙何〛᱃㶙㕈䍰〓㧎件䍰᷍䊻Ⱝ䊾䐱ⰰ⽔᷍系统

ⴟ㹒ㅌキ㿙䊬㾱᱄㵉⧄᷍㋪䇤㾵⭥⽃㑠Ⳟⳉ㬨系统⡹㿌⪇䊻㋪⹅作䓕㲍⭥㬒ヅ⡩㏞᱄

㋪䇤㾵㵉⺞䇓件⼮᷉〓᷊㧎件⭥㧀䈁㎕㬖㻷᷍䎃䂚᷍⭒䑘ⴟ㹒㡘ⳃ㪛䍰〓⤜㋪䇤

㬒᷍⡙䇤ⴟ㹒㡘ㅌ㣱⭞㈮㸜䓕㲍᷍⪴ⱙ䊬㾱䇇䇤⧭㿓⼮㼁䓫䊕᱄䎃⺞⧭᷍⧧㸋

䍰㣱᷉Failover᷊᷍ 㡅䊻ⷀ㋪䇤㾵系统䐱㬨䓵Ⱀ⭥᷍ⱙ㣳䊻⫔ⱁ㭞㤊㌗㻣᷍㬨ⰵ䇇䇤㶋

㦌㵙㘘⭥᱄

䐈⧷䍰㣱⭥䇓件䓑䐤㿉䄋䄜ⰵⴟ㹒㡘⹓㼎䓫䊕᷉㵉⧄⹓㼎⭥㬨㹐㏎⫇⪃㪉⡙᷍

ⶤ㪉⡙㋪㚽〚䇻 SAN᱃NAS᱃䇓件 RAID᱃SCSI〓⺃㻬㵉⭡ゝ㭖 ᱄᷊䊻㪉⡙⢑㩰᷍⫇

⪃⭥⹓㼎Ⳟ㬞⡹㿌〚⡟㩰㬨㵙㘘⭥ᷜ㼁㵍⭥㹐㏎ LUN᷉Logical Unit Number᷊⡹㿌䊻㑞

㲉ⴟ㹒㡘㩰㋪ボ᱄㸋㑬䊻㹐㏎⫇⪃㦘⡄ⷀ㋪䇤᷍㸳㗨㵧プ㬚䇤 RAID䎔㑱㎕ⳡ⿅䇓㝭

㤞Ⱀ㡘⢑⭥䍰᱄

䓃䅃

Lustre㧎件䊾⤜㳂⹊㭞㈾㧀䈁᷍㰝㶋㦌䄡㎖䇻⡙䇤⫇⪃㪉⡙⭥㧀䈁᱄⽔Ⱜ OST⫇⪃

䇇ⶤ⤪䇤 RAID5᷍䔏⼤㬨 RAID6᱄MDT⫇⪃䇇㸋 RAID1〓 RAID10᱄

3.1.1䍰㣱⭥⹇㚽

㸋㑬⪕ㅉⷀ㋪䇤⭥ Lustre文件系统᷍㿉䄋㬚䇤⮈䊕㏎㧎件〓䇓件᱃ⷀ㋪䇤᷉High

Availability᷍HA᷊㧎件᷍㰝㗨㳂⹊㑬䍰㣱⭥䄵㻣⹇㚽ᷛ

• 䓫䊕㠢⡯ᷛⳡ䐚㑞ㅻ⮄㵍㬒ⳤ㸫㹐㏎⫇⪃᱄

• 䓫䊕㏎ᷛ作㸋䍰㣱⭥䄜⤠᷍㆙㾱 Lustre䓫䊕⭥㡕Ⱀ⼮㵄䐚᱃㸍⿅ゐ㦛䓕

㲍᱃䐕㾱㡅㰜䓫䊕㏎㦯㹒᱄

• ㅂ㋖チ㋹ᷛ䂊䐅䇓件⼮㶙㕈䓫䊕⭥㋪䇤㾵᷍⤃ⷚ㈾ Lustre㧎件㳂⹊⭥ㅂ㋖䐙⢋㆙

㾱㼍䇇᱄

䎃㾊⹇㚽㋪䄵䇪ⷘ䐷㧎件⼮᷉〓᷊䇓件ㆃ㉗Ⳟ➙㳂⹊᱄ⷝⱁ䇻㧈⼯㞅⼰ Lustre

㬚䇤⮈䊕㏎㧎䇓件⼮ⷀ㋪䇤᷉High Availability᷍HA᷊㧎件⭥㾦㻃᷍㤌⤯㋝⭻㬏䄜䍣᷍

``䊻 Lustre文件系统䐱㞅䐤 Lustre文件系统''᱄
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HA㧎件䋑ネ⥃ Lustreⴟ㹒㡘ㅻ⮄⭥䍰⤃㋹䐧䍰㣱᱄Lustre㧎件㋪䈌㦯⼯

⼍䓫䊕᷉I/O᷊㠢⡯᷉fencing᷊⹇㚽⭥ HA㧎件㞅⼰㬚䇤᱄㸋㣂⭒⭹㬖㻷䓫䊕㠢⡯᷍HA

㧎件⡹㿌㚽⹜㶋㦌⡶㬈㾈⭥ⴟ㹒㡘᷍〓ㅌ㡅⪴⹓㼎⫇⪃㪉⡙㩰ⰰ㋋᱄㧕㑞』Ⱀㅻ⮄

㵍㬒ⳤ㸫䄜⫇⪃㪉⡙᷍䋓㋪㚽䁰䐹㰑㭞㈾᱄

3.1.2䍰㣱㞅䐤㏁㾮

ゐ㦛䐱⭥ㅻ⮄㋪䄵➕䍶ⱁ䐷Ⳟ㬞㆙㾱䍰㣱㞅䐤᱄㰝㗨㵉⧄⧪ⰵ㞅䐤᷉㏞㧈᷍㑞

 OST㑍ㅴ⭞㵍䄜⹓㼎⫇⪃㪉⡙᷊᷍ ⭌䄓⫇䊻㡅㰜䍰㣱㞅䐤Ⳟ㬞᱄䍰㣱㞅䐤Ⳟ

㬞⟝㎉ᷛ

• ``䑘Ⱀ/⡜Ⱀ''ⰵᷛ䊻⪬䐷㞅䐤䐱᷍䑘Ⱀㅻ⮄⹊䇇䓫䊕⤃㳂⹊㭞㈾ⴟ㹒᷍ⱙ⡜Ⱀㅻ⮄

䋓㵉⧄㻱䐤⫞㘝᱄㧈⺜䑘Ⱀㅻ⮄ⳃ㪛䍰᷍䋓⡜Ⱀㅻ⮄ㅌㅴ⤃⧪㸋䑘Ⱀㅻ⮄᱄

• ``䑘Ⱀ/䑘Ⱀ''ⰵᷛ㑞ㅻ⮄Ⱍ⪇䇻』Ⱀ䓕㲍᷍㗠ㅻ⮄Ⱍ㳂⹊䓫䊕⭥⤠䓴ゐ᱄⭒

ⳃ㪛䍰㬒᷍䍰ㅻ⮄㩰⭥䓫䊕䇪㒎䄜ㅻ⮄ㅴ᱄

㧈⺜文件系统㆗⟝⼍⭆ MDT᷍㋪ㅌ㑞 MDS㞅䐤㸋 ``䑘Ⱀ/⡜Ⱀ''ⰵ᷍ⱙ OSS

㋪䄵䇤 ``䑘Ⱀ/䑘Ⱀ''⭥Ⳟ㬞⤠㭑᷍⪴ⱙォⶥ㆙㑬 OST⭥㋪䇤㾵䇷⡽㘃㑬ⱏ㶃㋋㼛᱄㵉

⧄᷍⡙䇤 MDS㬨㒎䄜 Lustre文件系统⭥』䊟 MDS᷍〓䎀㬨 MGS᷍䅓⪬ゐ㦛䐱㗜䇱

ㅻ⮄㻱䐤᱄㧈⺜文件系统䐱⟝⼍ⱁMDT᷍㋪䄵㬚䇤 ``䑘Ⱀ/䑘Ⱀ''䍰㣱㞅䐤㎕⤠㭑

MDS᷍⪴ⱙ㸋⹓㼎⫇⪃㩰⭥MDT㳂⹊ⴟ㹒᱄

3.2. Lustre文件系统䐱⭥䍰㣱⹇㚽

Lustre㧎件㳂⹊⭥䍰㣱⹇㚽㋪䄵䊻㻣㘇䎃䐷⧂㈑㻣ⳃ⿴作䇤᱄⭒㋮⿈Ⱜ⧃㬵ⳃ

⨗ I/O㬒᷍⭌ⶤ Lustre㚠⢋ⳃ㪛䍰᷍䎃㋮⿈Ⱜㅌⳕⶕ⧃㬵᷍䐒⭞⪴ⶤ Lustre㚠⢋⭥

㦯䄜䄲㞅䐤⭥䍰㣱ㅻ⮄㬶⭞⿹ⶕ᱄⨞㑬㶋⧪ I/O操作㰚㿉⭥㬒ヅ㋪㚽⢅⧅䐏㶃᷍䇤

⿈㋶ヅ䇇䇤⧭㿓ネ⥃⤜⭞㦯⼯䅍⧄᱄

Lustre文件系统⭥䍰㣱⹇㚽䄋㤔ㅌ㑞ㅻ⮄㞅䐤㸋䄜ⰵ䍰㣱ⰵ᷍䎃䄜ⰵㅻ

⮄ヅ⹓㼎䄜〓ⱁ⫇⪃㪉⡙᱄Lustre文件系统㋪㵉⺞⤜㵍⭥㞅䐤᷍㳂⹊MDT〓 OST

⭥䍰㣱㚽㑇᱄

• MDT䍰㣱ᷛ㋪㸋㵍䄜MDT㞅䐤㑞MDSㅻ⮄᱄䊻㦯⼯㬒㋭᷍㦯䄜MDT

⭥ⴟ㹒䐜䇪䄜 MDSㅻ⮄㸋㳂⹊᱄㵉⺞ㅌ㑞〓ⷝⱁ MDT㤙⳦䐤䊻䇪㑞

MDSㅻ⮄⹓㼎⭥⫇⪃㩰᷍⭒䄜 MDSⳃ㪛䍰㬒᷍㒎䄜 MDS㋪㸋㸿ⴟ㹒⭥

MDT㳂⹊ⴟ㹒᱄䎃䄓㈮㬨 ``䑘Ⱀ/䑘Ⱀ ``䍰㣱ⰵ᷉active/active failover pair ᱄᷊

• OST䍰㣱ᷛ㋪㸋䄜 OST㞅䐤ⱁ OSSㅻ⮄᷍⭌䊻㦯⼯㬒㋭᷍䐜䇱䄜 OSS

ㅻ⮄㸋 OST㳂⹊ⴟ㹒᱄㋪㬚䇤umount/mount㘝㒏䊻㋪ⳤ㸫㵍䄜⫇⪃㪉⡙⭥ OSS

ㅻ⮄䐏ヅ䄧Ⱀ OSTⴟ㹒᱄
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䊻⪕ㅉ Lustre文件系统㬒᷉䇤mkfs.lustre㘝㒏᷊᷍ ㋪㬚䇤--servicenode䁂㼏

㎕䐙Ⰹⴟ㹒⭥䍰㣱ㅻ⮄᱄䊻ゅ』 Lustre文件系统⽔᷍䄓㋪䄵㬚䇤ⶤ䁂㼏㎕㾿ⶥⴟ

㹒⭥䍰㣱ㅻ⮄᷉tunefs.lustre㘝㒏 ᱄᷊䇻䎃㾊⹅㉀⭥ㆊ㩽᷍㤌⤯㋕ **⭻ 44.13

ㅻ᷍``tunefs.lustre``**᱄

Lustre文件系统䐱⭥䍰㣱⹇㚽㋪䇤䇻䊻⽔㿙㾂⟇⡟ヅ㪞 Lustre㧎件᷍ⱙ㸿㿌

䐱ⰰゐ㦛⭥䊬㾱᱄ⷝⱁㆊ㩽᷍㤌⤯㋕⭻㬏㡀䍣 ``㪞 Lustre文件系统''᱄

ⷝⱁ䇻䍰㣱⹇㚽⭥㞅䐤᷍㤌⤯㋕⭻㬏䄜䍣 ``㞅䐤 Lustre文件系统⭥䍰㣱

''᱄

䓃䅃ᷛLustre㧎件㆗䊻文件系统⢑㳂⹊䍰㣱⹇㚽᱄䊻㶋䎜⭥䍰㣱ㆃ㉗Ⳟ

➙䐱᷍系统䔊件⭥䍰㣱⹇㚽᷉㧈ㅻ⮄䍰ネ⥃〓⮈䊕㋹䐧᷊⡹㿌䇪⭻㧞Ⳟ⹅㉀㳂

⹊᱄

䓃䅃ᷛOST䍰㣱⹇㚽㸿ⳉⳡ䐚⪦㝭䍰䋍⧪⭥㰑᱄ズ㧈䇤作 OST⭥⫇⪃ㆊ

䐫᷉ゕ㹐㏎⪦㝭᷊ⳃ㪛䍰᷍䋓㸿ⳉ㵉⺞ Lustre㧎件㳂⹊⭥⹇㚽㎕⿷ⶕ᱄㸳㗨㣠㑳ㅉ䅊

䊻 OST㩰㬚䇤㚔䐷㾯㬞⭥ RAID᱄Lustreズ㪉⫇⪃㬨㋪㋠⭥᷍䅓⪬㗜䇱㳂⹊⹇㚽㎕㳂ⷀ

⫇⪃⭥㋪㋠㾵᱄

3.2.1 MDT䍰㣱㞅䐤᷉䑘Ⱀ/⡜Ⱀ᷊

㧈㻣㵝㰚㬟᷍㵉⧄。㞅䐤㑞 MDS㸋 ``䑘Ⱀ/⡜Ⱀ''䍰㣱ⰵ᱄㤌䓃䅃᷍㑞ㅻ

⮄Ⱍ⡹㿌㚽⹜ⳤ㸫MDT⼮MGS⭥⹓㼎⫇⪃᱄䑘᷉䑘Ⱀ᷊MDS㏎ Lustre系统䊋㭞㈾

䓫䊕᱄⭒䑘MDSⳃ㪛䍰᷍䋓⪴᷉⡜Ⱀ᷊MDSㅌㅴ䎃㾊䓫䊕⤃㸋MDT⼮MGS㳂⹊

ⴟ㹒᱄

䓃䅃ᷛ䊻㉀䇱ⱁ文件系统⭥㈔䐱᷍MDS㋪㞅䐤㸋㏁㯧䑘Ⱀ/䑘Ⱀ⭥㚄㬞᷍㗠

MDS㏎䎃㾊 Lustre文件系统䐱䊋㭞㈾⭥䄜䓴ゐ᱄
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㵝 6: MDT_activepassive

3.2.2 MDT䍰㣱㞅䐤᷉䑘Ⱀ/䑘Ⱀ᷊

MDT㪉䐤㋪㸋 ``䑘Ⱀ/䑘Ⱀ''䍰㣱㚄㬞᱄䍰㣱ゐ㦛䇪㑞MDS䔊⧪᷍㧈㻣

㵝㰚㬟᱄

㵝 7: MDT_activeactive
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3.2.3 OST䍰㣱㞅䐤᷉䑘Ⱀ/䑘Ⱀ᷊

OST㵉⧄㞅䐤㸋䊹㉚⽃⭥᱃``䑘Ⱀ/䑘Ⱀ''㬞䍰㣱ⰵ᱄䄜䍰㣱ゐ㦛䇪㑞

 OSS䔊⧪᷍㧈㻣㵝㰚㬟᱄

䓃䅃ᷛ㞅䐤㸋䍰㣱ⰵ⭥ OSS⡹㿌⹓㼎⪦㝭〓 RAID᱄

㵝 8: OST_activeactive

䊻 ``䑘Ⱀ/䑘Ⱀ''㬞㞅䐤䐱᷍50᷆⭥㋪䇤 OST㞅ⷙ䄜 OSS᷍㡅䈁⭥ OST㞅ⷙ

㒎䄜 OSS᱄㗠 OSS作㸋⟌㭞 OST⭥䑘ㅻ⮄᷍䇷作㸋㡅䈁 OST⭥䍰㣱ㅻ⮄᱄

䊻䎃䐷㚄㬞㻣᷍㧈⺜䄜 OSS䍰᷍㚨㗕㒎䄜 OSS。ㅴ㰚䇱㬄䈁⭥ OST᱄㋮

⿈Ⱜㅌ⧃㬵㑍ㅴ㗠㳂⹊ OSTⴟ㹒⭥ OSS᷍䐒⭞㡅䐱䄜䇱㼍䇇᱄OST㩰⭥㭞㈾㬨㵍

⤞㾕㧌⭥᷍ⱙ䍰㣱㶋⧪⽔᷍㋮⿈Ⱜ。䐹㾣ⳃ㡑䊻 OST䍰㬒䎞䊻㆙㾱⭌㸕㳂ㅜ⭞

⪦㝭⭥㬣㹒᱄

ⷝⱁ䇻䍰㣱⹇㚽⭥㞅䐤᷍㤌⤯㋕⭻㬏䄜䍣᷍``㞅䐤 Lustre文件系统⭥䍰㣱

''᱄

⭻㯥䍣➓䓑ⶦ㭗

⡟䍣䑘䄋ㆊ㩽㑬➓㝦᱃➓䓑⼮㞅䐤 Lustre文件系统⭥㦌⺞⧭᱄

䓃䅃ᷛ㧈⺜ Lustre文件系统ⰵ㛛㎕㯖㬨㾣㬣㹐᷍㚨㗕䊻➓䓑䐏㣑᷍ㅉ䅊㛛⡟文⭖

⭥㣑㘇⤠᷍䄵㑬ㆃ Lustreソ⹚᱃文件系统䔊件⼮㭖䈐᱄

4.1. ➓䓑 Lustre㧎件⭥⤞䑉

㪉䐤 Lustre文件系统䇓件᱃➓䓑⼮㞅䐤 Lustre㧎件᷍㤌➕䄵㻣㯔㿓㆙㾱᷍⤃⤯䊥㻣

㑱䍣ㅻᷛ

1. (⡹䄋)㪉䐤 Lustre文件系统䇓件᱄
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㤌⤯䊥 ``⭻㹆䍣 Lustre䇓件㞅䐤䄋㤔⼮ⷒ㬞⿐䁂㼏''------㳂⹊㑬㸋 Lustre文件系统

㞅䐤䇓件⭥䓝䋓᷍⟝㎉ⰵ⫇⪃᷍㚻⫇⼮㶙㕈⭥䄋㤔᱄

2. (㋪䁂 -ⷀⰩ㵧プ)䊻 Lustre㪉⡙㩰㞅䐤⫇⪃᱄

㤌⤯䊥 ``⭻㒚䍣 Lustre文件系统⭥⫇⪃㞅䐤''------ㆊ㩽㑬䊻 Lustre⫇⪃㪉⡙㩰㞅⡙

䇓件 RAID⭥㯖㘘᱄

3. (㋪䁂)㪉䐤㶙㕈ㅴ㋻⟔Ⰹ᱄

㤌⤯䊥 ``⭻㡀䍣㶙㕈Ⱜ㋻⟔Ⰹ㪉䐤''------ㅓㆃ㑬㧈⼯㪉䐤㶙㕈ㅴ㋻⟔Ⰹ᷍⪴ⱙ㵍㬒

㬚䇤ⱁ㶙㕈ㅴ㋻᷍䄵㬖㻷㶙㕈㧀䈁〓㳂㪞⫙㌎᱄

4. (⡹䄋)➓䓑 Lustre㧎件᱄

㤌⤯䊥 ``⭻➬䍣 Lustre㧎件系统➓䓑''------ㆊ㩽㑬 Lustre㧎件➓䓑⭥䓝⡙⤞䑉⼮㬖

㬊⤞䑉᱄

5. (㋪䁂)㞅䐤 Lustre㶙㕈 (LNet)᱄

㤌⤯䊥 ``⭻㈦䍣 Lustre㶙㕈㞅䐤 (LNet)''------ㆊ㩽㑬㧈⺜㚍㦰㞅䐤⤜⹜⭥㤊㌗㻣᷍㧈

⼯㞅䐤 LNet᱄䊻㚍㦰㞅䐤㻣᷍LNet㬚䇤䊻系统䐱䍳⭞⭥⭻䄜 TCP/IP㶙㕈᱄㧈⺜㛄䊻

㬚䇤 InfiniBand〓ⱁ䄵㲌㶙ㅴ㋻᷍䋓㿉䄋㬚䇤 LNet㞅䐤᱄

6. (⡹䄋)㞅䐤 Lustre文件系统᱄

㤌⤯䊥 ``⭻㬏䍣 Lustre文件系统㞅䐤''------㳂⹊㑬ビ⭆⭥ Lustre㞅䐤⺞⧭㬟㏞᷍⤃

ㆊ㩽㑬䇤䇻㶋⧪ⷝⶕ䊴㞅䐤⭥⹅㉀᱄

7. (㋪䁂)㞅䐤 Lustre䍰㣱᱄

㤌⤯䊥 ``⭻㬏䄜䍣 Lustre䍰㣱㞅䐤''------ㆊ㩽㑬㧈⼯㞅䐤 Lustre䍰㣱᱄

⭻㹆䍣 Lustre䇓件㞅䐤䄋㤔⼮ⷒ㬞⿐䁂㼏

5.1. 䇓件Ⳟ㘇⭥㋝㔨

Lustre文件系统㋪䄵㬚䇤㦯⼯㏁㾮⭥㌊⫇⪃㪉⡙᷍㧈⭆⪦㝭᷍㧎件 RAID᷍䇓件

RAID᷍〓䎀 LVM㕀ゎ㉎᱄⤜㵍䇻㡅㰜䄜㾊㶙㕈文件系统᷍㌊㪉⡙䐜㚽㑍ㅴ⭞ Lustre文

件系统⭥MDS⼮ OSSㅻ⮄᷍ⱙ⤜㚽䇪㋮⿈Ⱜ䐒ㅴⳤ㸫᱄

䇪䇻㌊㪉⡙㆗䇪䄜〓㑞ⴟ㹒㡘ㅻ⮄ⳤ㸫᷍䅓⪬㸿㿉⤪䇤㰚䇱ⴟ㹒㡘Ⱍ㚽ⳤ㸫⭥

SAN᷉Storage Area Network᷍⫇⪃㈷䈓㶙 ᱄᷊䊻ⴟ㹒㡘⼮⫇⪃䎔㑱䐏ヅ᷍⮄ⰵ⮄㑍ㅴ㵉
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⧄㈮㚽㳂⹊䔏ビ⭆᱃㾵㚽䔏⼤⭥㑍ㅴ᷍䅓⪬㸿㿉⤪䇤ゼⷒ➛⺔⭥ㅜ〛᱄᷉ 㧕㿉䍰㣱

⹇㚽᷍㚨㗕⫇⪃⡹㿌㑍ㅴ⭞ⱁⴟ㹒㡘᱄᷊

䊻㪛⥛㈔㻣᷍䔏⼤ⷙMGS㞅⡙⭆Ⱑ⭥⫇⪃㋶ヅ᷍䄵⢄ㅌ㎕㎊䍚⭞ⱁ文件系统᱄

⭌㬨䄓㋪䄵䊻䄜㲉〛㡘㩰㵍㬒䊬㾱 MDS⼮ MGS᷍⤃㦤 MDS⼮ MGS⹓㼎㵍䄜⫇⪃

㪉⡙᱄

䊻㪛⥛㈔䐱᷍㸋㑬〒⭤䔏ゲ㾵㚽᷍⳨⧄䇱⡹䄋㬚䇤䓉㗦⭥㋮⿈Ⱜ᱄䊻⳨㪛⥛㈔

〓⥃㬵㈔㻣᷍Lustre㋮⿈Ⱜ⼮ⴟ㹒㡘㋪䄵䊻㵍䄜㲉〛㡘㩰䊬㾱᱄㈂㧈⪬᷍⤜㬚䇤䓉

䇤㋮⿈Ⱜ⭥㞅䐤㬨⤜㬽䐈⧷⭥᱄

㈐ᷛ㧈⺜㛛ㅌ㋮⿈Ⱜ⳦䊻MDS〓 OSS㩰᷍㋪㚽。⨗㻷䄵㻣㾵㚽⼮⿷ⶕ⭥㸫㳃:

• 䊻㵍䄜㲉〛㡘㩰䊬㾱 OSS⼮㋮⿈Ⱜ᷍㋪㚽⭝䐣⭮㚻⫇㸫㳃⼮㚻⫇䁚㑇᱄㋮⿈Ⱜ⧃

㬵ㅌ㭞㈾㾕㧌文件系统᷍OSS㿉䄋㞅䄔㘇㎕⪴㋮⿈Ⱜㅴ㬶㭞㈾᱄㧈⺜㋮⿈Ⱜ㼜

⼥㑬㰚䇱㚻⫇᷍㚨㗕⪬操作。䇪䇻㚻⫇⤜䔄ⱙ㸿ⳉ䐕㾱᱄䎃。⭝䐣㋮⿈Ⱜ㡑᱄

• 䊻㵍䄜㲉〛㡘㩰䊬㾱 MDS ⼮㋮⿈Ⱜ᷍㋪㚽⭝䐣⿷ⶕ⼮㯡㰙㸫㳃᷍⤃䇑㼍㡅㰜

Lustre㋮⿈Ⱜ㾵㚽᱄

Lustre䐜䐈⧷ⴟ㹒㡘⥃㬵⼮䊬㾱䊻 64⡩㲹 CPU㩰᱄Lustre㋮⿈Ⱜ䄓䄜⟄䊻 64⡩㲹

⭥ CPU㩰䊬㾱⥃㬵᷍䄵㠆㞅䊅㠻⭥㋮⿈㬚䇤Ⳟ㬞᷍㵍㬒⡽㘃 32⡩㲹 CPU⫇䊻⭥䑏ⱁ㻿

䐧᷍㧈 4GB㚻⫇㩰㻿᱃1GB⭥⭮Ⱜ㚻⫇᷉low memory᷍㚻⼬㋪䐒ㅴ䁑䐘᷊㩰㻿᱃16TB

文件⫔㾂㩰㻿᱄⪬㶃᷍䇪䇻㚻⼬ API⭥㻿䐧᷍㧈⺜䊻 32⡩㲹 CPU㩰䊬㾱 Lustre⡙⳾⹅

㉀᷍ⱙ⡙⳾⹅㉀䇷⡹㿌䄡㎖㰘䅞ㅻ⮄⼦㕌㎕䎞㦘䊬㾱᷍㚨㗕⡙⳾⹅㉀㋪㚽。䅓㸋➲⤜㵍

⭥文件⭥㰘䅞ㅻ⮄⼦⫎㋕⧪㵍䄜ⱙ」㼞㑬䎃㾊文件᱄

㑍ㅴ⭞ⴟ㹒㡘⭥⫇⪃㪉⡙㵉⧄㬚䇤 RAID ㎕㳂⹊㦾⫎㚽㑇᷍㋪䄵䁂䇤 LVM

᷉Logical Volume Management᷊㎕㏎㰝᷍㰇⽔ⷒ㬞⿐㸋 Lustre文件系统᱄Lustre OSS⼮

MDSⴟ㹒㡘➕䍶文件系统㻿Ⰹ⭥ⷒ㬞㆙㾱㭞㈾Ⱒ㦂᱃㾕㧌⼮㾿ⶥ᱄

Lustre文件系统䊻MDT⼮ OST㩰㬚䇤㑬㦶䐟᷉Journal᷊文件系统ゝ㭖᱄ⰵ䇻MDT᷍

㋪㵉⺞ㅌ㡅㦶䐟⳦䊻⭆Ⱑ⭥㪉⡙㩰〒⭤ 20%⭥㾵㚽㳂㪞᱄

MDS㋪䄵䇱㾈⭹㏜䇤ⱁ CPU⼬᷍ㅉ䅊䐢㩺㞅⡙㯥⪇㏎㡘⼬᱄㧈⺜文件系统䇱㿎

ⱁ㋮⿈Ⱜ᷍ㅉ䅊㸋MDS㞅⡙ⷝⱁ⭥⪇㏎㡘⼬㾥᱄

䓃䅃ᷛLustre䐈⧷㋮⿈Ⱜ䊬㾱䊻ⱁ䐷 CPUソ⹚㩰᷍⭌䇱䄜㻿䐧ᷛ㋮⿈Ⱜ㩰⭥㚻⼬

⽋ PAGE_SIZE⫔㾂⡹㿌䈌ⴟ㹒㡘㼁㵍᱄㲹⢑⭹᷍㬚䇤 64kB⫔䄔⭥ ARM〓 PPC㋮⿈Ⱜ

㋪䄵㑍ㅴ㬚䇤 4kB䄔⭥ x86ⴟ㹒㡘᱄

5.1.1. ⰵMGT⼮MDT⫇⪃䇓件⭥㋝㑠䅓㯹

MGT⫇⪃㿉㤔⼽㾂᷉ゕ㬚䊻䔏⫔ Lustre文件系统䐱䄓㩺䇻 100MB᷊᷍ ⱙ㣳MGT㩰

⭥㭞㈾ⳤ㸫㆗ⳃ㪛䊻䊹ⴟ㹒㡘〓㋮⿈Ⱜ⭥㬒⽓᷍㰚䄵䄓⤜㿉䄋㋝㔨⪦㝭㾵㚽᱄㦜ⱙ᷍
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䎃㾊㭞㈾ⰵ䇻文件系统⭥ⳤ㸫䐢䐹䄋᷍㰚䄵MGT䇇⤪䇤㋪㋠⭥⫇⪃᷍䔏⼤㞅䐤㸋㈖

㼒 RAID1᱄

ⰵMDS⫇⪃⭥ⳤ㸫㚄㬞㏁㯧䇻ⰵ㭞㈾㌃⭥ⳤ㸫㚄㬞᷍㡅䐱⟝⼍⫔㑠⭥䁑⭡⼮ⰵ㾂

㌊㭞㈾⭥Ⱒ⽔ⶥ㾕᱄䅓⪬᷍㣠㑳㵧プ⤪䇤䁑⭡㬒ヅ⭮⭤ⱁ⭥⫇⪃㏁㾮作㸋 MDT᷍㏞㧈

SSD㤞Ⱀ㡘〓 NVMe㤞Ⱀ㡘᷍ⱙⷀ䓋㯺⭥ SAS⪦㝭䄓㋪䄵ㅴ㬽᱄

㸋㑬〒⭤䔏ⷀ㾵㚽᷍MDT䇇ⶤ㞅䐤㸋䇪䄜㚻⤠㦶䐟⼮⤜㵍㋹䐧㡘㻣⭥㑞⪦㝭

䔊⧪⭥ RAID1᱄

㧈⺜㿉䄋ⷝ⫔⭥MDT᷍㋪䄵⪕ㅉ䇪䄜ⰵ⪦㝭䔊⧪⭥ⱁ RAID1㪉⡙᷍㦜⽔㬚䇤䎃

㾊 RAID1㪉⡙⹚ㅉ RAID0䎔㑱᱄ⰵ䇻 ZFS᷍㋪䄵䊻MDT䐱㬚䇤mirror VDEV᱄䎃䐷

㞅䐤Ⳟⳉ㳂⹊㑬䔏ⷀ⭥㋪㋠㾵᷍䅓㸋䊻㵍䄜 RAID1㪉⡙䐱⭥㑞⪦㝭㩰㵍㬒ⳃ㪛ⱁ

䍰⭥ⶦ㔫⳨⧄⭮᱄

䈌⪬㼁ⳕ᷉⹚ㅉ䄜ⰵ RAID0㪉⡙䔊⧪⭥ RAID1᷊᷍ ゕ㬚䐜䇱㑞⪦㝭ⳃ㪛䍰᷍䄓

䇱 50%⭥㋪㚽㾵⨗㻷㋪⭝䐣䎜MDT㭞㈾Ⰻ㬈⭥㤊㌗᱄⭻䄜䍰㬚㈖㼒⭥䄜⟌䎜

㬈㾈᷍⭻ⱟ䍰䋓䇱 50%⭥ⶦ㔫㬚㈖㼒⭥㬄䈁䄜⟌㬈㾈᱄

㧈⺜系统䐱。⫇䊻ⱁMDT᷍䇇ⷚ㈾㗠MDT⭥䊅㠻㬚䇤Ⳟ㬞⼮䊹㤊㌗㸋䐏䐙

Ⰹ㼁䇇䇓件㞅䐤᱄䇻㧈⼯㶚文件系统䐱㳎ゴ㾣⭥MDT᷍㤌⤯㋝⭻ 14.7ㅻ ``䊻文件系

统䐱㳎ゴ㾣MDT''᱄

㈐ᷛMDT0000⼍䇱 Lustre文件系统⭥ⷚ㚠㔝᱄㧈⺜MDT0000䅓㸋㦯⼯䊎䅓ⱙ㸿

ⳉ㬚䇤᷍㚨㗕文件系统㈮㸿ⳉ㬚䇤᱄

䓃 䅃ᷛ 㵉 ⺞ 㬚 䇤 DNE᷉Distributed NamEspace᷊ 㲹 㾵᷍lfs mkdir -i

mdt_index㘝㒏㋪䄵➲文件系统ⷚ㚠㔝㻣⭥䓴㚠㔝᷍〓ⷝ㻣⥄⭥㦯䅃䓴㚠㔝᷍⪴

MDT0000㻣㏌⨗㎕᷍⫇⪃䊻㾣㳎ゴ⭥MDT㩰᱄䎃䐷㪉䐤㵉⧄ⰵⰆ⥄㚠㔝⼽䇱䇤᷍䎃

䂚㋪䄵➲⤜㵍⭥䇤⿈〓㼏㚠䐙㝪ⷙ⤜㵍⭥MDT㩰᷍〓䎀ㅌ゙⫔㾮文件⹅作ゐ⤝⭞

ⱁMDT㩰᱄

䊻 Lustre 2.8 䐱䅞㧌ᷛ⪴ 2.8 ⟇⡟㋋㬝᷍㈮㋪䄵㬚䇤 DNE 㳖⫙㚠㔝㲹㾵᷍ㅌ

⭆⫔㾮文件㚠㔝㩃⭞ⱁ MDT 㩰᱄䊻⪕ㅉ㚠㔝㬒᷍㋪㵉⺞lfs mkdir -c

stripe_count㘝㒏᷍ㅌ㚠㔝㸋ⱁ㳖⫙᷉〓㠍᷊᷍ 㡅䐱stripe_count䄜⟄㬨文

件系统䐱MDT⭥㭞㑠᱄㵉⧄᷍⤜。䊻文件系统䐱⭥㰚䇱㚠㔝㩰Ⱍ㬚䇤㳖⫙⿐㚠㔝᷍䅓

㸋㼁ㅰ䇻⳨㳖⫙㚠㔝᷍㳖⫙㚠㔝ㅌ⥛㪛ⱏ㶃㋋㼛᱄ⱙ㧈⺜⫔㾮⭥㚠㔝᷉㚠㔝㳖㚠⧍⺞㹆

㶓᷊䐱䇱⫔㑠㭅⨗文件㵍㬒⪕ㅉ᷍㳖⫙⿐㚠㔝䋓。⼽䇱⟐䑛᱄

5.1.2. ⰵ OST⫇⪃䇓件⭥㋝㑠䅓㯹

OSS⫇⪃⭥㭞㈾ⳤ㸫㚄㬞㬨㒘㬞 I/O㚄㬞᷍㰝䄡㎖䇻䎞䊻㬚䇤⭥䇇䇤⧭㿓⭥ⳤ㸫㚄

㬞᱄㗠 OSSⰝ㋪䄵㏎ⱁⰵ㼔⫇⪃㚠⢋᷉Object Storage Target᷍OST᷊᷍ 㗠 OST

ⰵ䇇䄜㉎᷍䊻 OSS⼮ⱁ OST䐏ヅ᷍䇱 I/O㒘㑠䊹㠞⽃〛䐧᱄㸋㑬䊻㶙㕈⫙㌎

⼮㶃ㅴ⭥⫇⪃⫙㌎䐏ヅ⡄⧷㠞⽃᷍䇇⼰㏎㞅䐤 OSS᷍䄵ⳡ䐚 I/O㠠㈒᱄ⷚ㈾ⴟ㹒㡘䇓件
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⭥⤜㵍᷍OSS㵉⧄ⴟ㹒 2⭞ 8㚠⢋᷍㗠㚠⢋⭥㦾㑠㵉⧄䊻 24⭞ 48TB䐏ヅ᷍⭌䔏ⷀ

㋪⫐ 256TB᱄

Lustre文件系统㦾㑠㬨⫇⪃㚠⢋㦾㑠䓽⼮᱄㏞㧈 6᷍4 OSS᷍㗠 OSS⼍㑞 8TB

⭥ OST᷍䋓㋪㳂⹊䄜㦾㑠ㅴ㆝ 1PB ⭥文件系统᱄㧈⺜㗠 OST 㬚䇤 10  1TB ⭥

SATA⪦㝭᷉䊻 RAID-6㞅䐤䐱㬚䇤 8㭞㈾⪦㝭ゴ 2㾄䂊⪦㝭᷊᷍ 㗠㤞Ⱀ㡘㋪⫐

50MB/㘌⭥⫙㌎᷍䋓㗠 OST䋓㋪⫐ 400MB/㘌⭥⪦㝭⫙㌎᱄㧈⺜䎃系统作㸋⫇⪃⽔

Ⱜ᷍㑍ㅴ⭞ⴟ㹒㡘㩰᷍ⱙ⫇⪃系统㶙㕈᷍㏞㧈 InfiniBand㶙㕈䄓㳂⹊㑬㼁㠆㞅⭥⫙㌎᷍

㚨㗕㗠 OSS䋓㋪䄵㳂⹊ⷀ⫐ 800MB/㘌⭥Ⱜ⭞Ⱜ I/O⫙㌎᱄᷉ 䎃㏐㘉㭗⭥ソ⹚㻿䐧⼽

ビ⭆᷍⭌㬖カ㩰㿉䄋㪘䐹⭹㆙㾱䇓件䁂䋒᱃〚䓝⥃㬵⼮ゐ⧪⤦㚽〒⭤ⶤㆂ⺜᱄᷊

5.2. 㦘Ⰹ㋶ヅ㿉㤔

MDT⼮ OSTⷘ䓵㿉䄋⭥⽔Ⱜ文件系统㾵㚽㲹㾵㬨㼁⿆Ⱑ㑃⭥᱄MDT⽔Ⱜ文件系

统⭥⫔㾂㦂㉗䇻䎜 Lustre文件系统䐱㰚㿉⭥㰘䅞ㅻ⮄䓽㭞᷍ⱙ OST㈼⼰㋶ヅ⫔㾂㦂

㉗䇻⫇⪃䊻文件系统㩰⭥㭞㈾䓽㑠᱄㧈⺜ MGS㭞㈾㿌⫇⪃䊻 MDT㪉⡙㩰᷉㵍㬒㸜䇻

MGT⼮MDT᷊᷍ 䋓䇇䋗ゴ 100MB⭞MDT⭥䊅㦾㑠㩰᱄

䊻 Lustre文件系统㩰㗠⪕ㅉ䄜文件᷍㈮。䊻MDT㩰㼜⼥䄜㰘䅞ㅻ⮄᷍。䊻

文件㳖⫙㰚䊻⭥㗠 OST㩰ⷘ㼜⼥䄜 OSTⰵ㼔᱄㵉⧄᷍㗠文件⭥㳖⫙㭞㚠キ⧱䇻

䎜系统⭥㚍㦰㳖⫙㭞㚠᷍⭌⭆文件⭥㳖⫙㭞㋪䇤lfs setstripe䁂㼏㆙㾱㪉䐤᱄

ⷝⱁ㻙ㅻ᷍㤌⥊㋕⭻㬏㈦䍣㏎文件⤝㈷᷉㳖⫙⿐᷊ゑ㬄䈁㋶ヅ᱄

䊻 Lustre ldiskfs文件系统䐱᷍㰚䇱MDT⭥㰘䅞ㅻ⮄⼮ OST⭥ⰵ㼔Ⱍ。䊻文件系统

㬸⪯ⷒ㬞⿐㬒㞅⼤᱄䊻文件系统㬚䇤⺞⧭䐱᷍⪕ㅉ䄜文件᷍䈌ⶤ文件㑋⭥䊋㭞㈾

ㅌ⡜⫇⪃䊻䊅㻩㞅⭥䎃㾊㰘䅞ㅻ⮄䐱᷍ⱙ⤜。䍝䇤㦯⼯䇤䇻⫇⪃文件㭞㈾⭥㋶㻱㋶

ヅ᱄㧈⺜ MDT〓 OST䄲㈎ⷒ㬞⿐⼤᷍㰝㗨 ldiskfs㩰⭥㰘䅞ㅻ⮄䓽㭞㬨㸿ⳉ㤂䄸ⷝⶥ

⭥᱄䅓⪬᷍䊻ⷒ㬞⿐㬒䇇⪕ㅉ䔄⹜ⱁ⭥㰘䅞ㅻ⮄᷍⤃㣳䄋䊅ボ⭞Ⱝ㠻㚻⭥㬚䇤㤊㌗᷍䊅

㒕䄜⤠䋗⧅㋶ヅ᷍䄵⡽㘃㳎ゴⱏ㶃⫇⪃⭥㕊Ⳕ᱄

㚍㦰㤊㌗㻣᷍䇪 Lustreⴟ㹒㡘䇤作⫇⪃䇤⿈㭞㈾ⰵ㼔⼮系统㭞㈾⭥ ldiskfs文件系统

。䊅㒕 5%⭥㋶ヅ᷍ⶤ㋶ヅ⤜。⡜ Lustre文件系统㬚䇤᱄⪬㶃᷍Lustre ldiskfs文件系统

䊻㗠 OST㩰䊅㒕 400MB㋶ヅ᷍䊻㗠MDT㩰䊅㒕 4GB㋶ヅ䇤㎕⳦䐤㦶䐟᷍⪬㶃

䄋䊅㒕㩺㑠㋶ヅ᷍⳦䐤㻿ⱏ统ェ㭞㈾᱄䎃䊅㒕㋶ヅ⤜㚽䇤䇻⫇⪃㠶㵉㭞㈾᷍䅓⪬䊻⡄

⫇㦯⼯文件ⰵ㼔㭞㈾䐏㣑᷍䐢㩺 OST㩰⭥䎃㾊㋶ヅ䄲⡜䍝䇤᱄

⭒ MDT〓 OST㬚䇤 ZFS作㸋⽔Ⱜ文件系统㬒᷍㰘䅞ㅻ⮄⼮文件㭞㈾⭥㋶ヅ㞅

㬨Ⱀ㲍⭥᷍㰘䅞ㅻ⮄㋪➕㿉㞅᱄㗠㰘䅞ㅻ⮄䐢㩺㿉䄋 4kB⭥㋪䇤㋶ヅ᷉㧈⺜㗜䇱㈖

㼒᷊᷍ ⨞⪬䐏㶃᷍䇱㚠㔝᱃㚻⤠㦶䐟文件᱃㎊䍚㭕㾵᱃ACL⭩㡅㰜㋋㼛᱄ZFS䄓㵍䂚䊅

㒕㑬㦌⤠⫇⪃㋶ヅ⭥ 3%䔔䇳᷍䇤作㚻⤠⭥⼮㧀䈁⭥䊋㭞㈾᷍䎃⤠㋶ヅ⤜㋪㸋 Lustre

㰚䇤᱄䇪䇻㎊䍚㭕㾵⼮ ACL⭥⫔㾂ⷀⰩ䄡㎖䇻㚻⼬⟇⡟⼮䍟⮄⥀㔵᷍䅓⪬ⰵ䇻㠻㶜⭤

⭞⭥㰘䅞ㅻ⮄㭞㚠᷍䔏⼤ⷀ㰝㰚㿉㼜⼥⭥㋶ヅ⫔㾂᱄㦯⼯ⱁ䈁⭥㋶ヅⰝ㋪䇤䇻⫇⪃ⷝ
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ⱁ⭥㰘䅞ㅻ⮄᱄

5.2.1. 㦘ⰉMGT⭥㋶ヅ㿉㤔

MGT㰚㿉㋶ヅ㵉⧄㾂䇻 100MB᷍ⶤ⫔㾂㬨䇪 MGS㏎⭥ Lustre文件系统ⴟ㹒㡘

䓽㭞㉗Ⰹ⭥᱄

5.2.2. 㦘ⰉMDT⭥㋶ヅ㿉㤔

䊻ェ㰄 MDT⫔㾂㬒᷍㿉䄋㋝㔨⭥䄜䐹䄋䅓㯹㬨⫇⪃䊻文件系统䐱⭥文件㭞㑠᷍

ⱙMDT㩰㗠㰘䅞ㅻ⮄䐢㩺㿉䄋 2KiB⭥㋪䇤㋶ヅ᱄䇪䇻MDT㵉⧄㬚䇤 RAID-1+0㈖

㼒᷍㰚㿉⭥䓽⫇⪃㑠㿌Ⳏ⡗᱄

㤌䓃䅃᷍㗠MDT㬖カ㬚䇤⭥㋶ヅ⫔㾂䈌䑏ⱁ䅓㯹䇱᷍㧈㗠㚠㔝㻣⭥文件㭞

㑠᱃㗠文件⭥㳖⫙㭞᱃文件㬨ⴒ⼍ ACL〓䇤⿈㎊䍚㭕㾵᱃㗠文件⭥䇓㑕ㅴ㭞㚠᱄

Lustre文件系统䊋㭞㈾㰚㿉⭥⫇⪃㵉⧄㬨文件系统㦾㑠⭥ 1%⭞ 2%᷍㉀㳆㦂㉗䇻文件㠞

㉚⫔㾂᱄㧈⺜䊻 Lustre 2.11〓ⷝⷀ⟇⡟㩰㬚䇤㑬⭻ⱟ㬏䍣MDT㭞㈾⫇⪃⹇㚽 (DoM)㰚

ㆊ㩽⭥ DoM⹇㚽᷍㚨㗕MDT㋶ヅ㵉⧄䇇ⶤ䍝䓽㋶ヅ⭥ 5%〓ⷝⱁ᷍㋶ヅ⡩㔫㦂㉗䇻㾂

文件䊻文件系统䐱⭥䍝⡩᷍䄵ゑ MDT㩰lod.*.dom_stripesize⭥㻿䐧᷍䇱文件

⭥⤝㈷Ⳟ㬞᱄

ⰵ䇻〚䇻 ZFS⭥MDT文件系统᷍䊻MDT⼮ OST㩰⪕ㅉ⭥㰘䅞ㅻ⮄⭥㭞㑠㬨Ⱀ㲍

⭥᷍䅓⪬⤜㲌㿉䄋䊅㻩㦘Ⰹ㰘䅞ㅻ⮄⭥㭞㑠᷍⭌㬨㦵㦜㿉䄋ⷚ㈾䓽文件系统⭥⫔㾂ⱙ㋝

㔨MDT⭥䓽㋶ヅ⫔㾂᱄

㏞㧈᷍㧈⺜文件㠞㉚⫔㾂㸋 5MiB᷍ⱙ㛛䇱 100TiB㋪䇤⭥ OST㋶ヅ᷍㚨㗕㛛㋪䄵

ェ㰄⨗㗠MDT⼮ OST⭥㰘䅞ㅻ⮄䔏㾂䓽㑠ᷛ(500 TB * 1000000 MB/TB)/ 5

MB/inode = 100M inodes᱄

ㅉ䅊㛛ㅌMDT㋶ヅ䐢㩺㪉䐤㸋䔏㾂㰘䅞ㅻ⮄䓽㑠⭥㑞⡗᷍⪴ⱙⳞ⢄㸕㎕㎊䍚᷍〓

䎀䊅ⳡ文件㠞㉚⫔㾂㾂䇻䊅㠻᱄䅓⪬᷍ldiskfs MDT⭥䔏㾂㋶ヅ㸋ᷛ2 KiB/inode x

100 million inodes x 2 = 400 GiB᱄

䓃䅃ᷛ㧈⺜㠞㉚文件⫔㾂⳨⧄㾂᷍㏞㧈䐜䇱 4KB᷍㚨㗕㗠文件䊻MDT㩰㰚䍝䇤

⭥㋶ヅㅌ。⼮䊻 OST㩰䄜䂚ⱁ᱄䅓⪬䊻䎃䐷㤊㌗㻣᷍㣠㑳ㅉ䅊 DoM᱄㋝㔨⭞㗠㰘䅞

ㅻ⮄⭥ⱏ㶃㭞㈾㋶ヅ㬚䇤㤊㌗᷍㗠㰘䅞ㅻ⮄㩰⭥MDT㋶ヅ䄓䇇䔗⨗㼁䇇⭥䋗ゴ:

6 KiB/inode x 100 million inodes x 2 = 1200 GiB

䓃䅃ᷛ㧈⺜MDT⭥㰘䅞ㅻ⮄㲌㩺᷍䋓。䅓㸿ⳉ⪕ㅉ㾣文件ⱙ⭝䐣 OST㩰⭥㋶ヅ㸿

ⳉ⡜㬚䇤᱄䎃䐷㤊㌗㻣᷍lfs df -i⼮df -i㘝㒏。ㅌ文件系统⭥㋶㻱㰘䅞ㅻ⮄⭥㭞

㑠㻿Ⰹ㸋 OST㩰㋪䇤ⰵ㼔⭥䓽㭞᱄䊻ⷒ㬞⿐文件系统䐏㣑᷍㤌䄜Ⰹ㦘㦰文件系统㰚㿉

MDT⭥⼰㬫⫔㾂᱄䊻文件系统ⷒ㬞⿐⽔᷍㧕⫇⪃䊫㿎⭥⿑᷍㬨㋪䄵䋗ゴ㰘䅞ㅻ⮄㭞

㑠⭥᱄ⰵ䇻 ldiskfs MDT文件系统᷍㧈⺜⭸⥄㌊㪉⡙㸋 LVM㕀ゎ㉎᷍ⱙ㣳㡅⫔㾂㋪㎊
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䍚᷍䋓㋪㬚䇤 resize2fs⹅㉀᱄ⰵ䇻 ZFS᷍㋪㳎ゴ㾣⭥᷉㈖㼒⽔⭥᷊VDEVs⭞MDT⧹䐱᷍

䄵䋗ゴ作㸋㰘䅞ㅻ⮄⫇⪃⭥䓽㋶ヅ᱄㰘䅞ㅻ⮄。ⷚ㈾䋗ゴ⭥㋶ヅ㦾㑠ⱙ➕⡩㏞䋗ゴ᱄

䓃䅃ᷛⰵ䇻〚䇻 ZFS⭥ MDT⼮ OST᷍lfs df -i㰚⡉⭥㰘䅞ㅻ⮄䓽㭞⼮㋶㻱

㭞㬨〚䇻⭒㣑㗠㰘䅞ㅻ⮄㰚㬚䇤⭥㠞㉚㋶ヅ⫔㾂㎕ェ⭥᱄⭒㬸⪯ⷒ㬞⿐ ZFS文件

系统㬒᷍㰄⨗㎕⭥㋶㻱㰘䅞ㅻ⮄㭞㑠ㅌ。⼽⡄㬹᷉⭮᷊᷍ 䎃㬨䅓㸋᷍㸋⫇⪃㚻⤠ Lustre

䊋㭞㈾ⱙ⪕ㅉ⭥㚠㔝䈌文件᷍㑞䎀㭞㚠ヅ⭥⡩䐖⼽ⷀ᷉䅌䎀䓃ᷛ䅓⪬㗠㰘䅞ㅻ⮄䍝䇤

⭥㠞㉚㋶ヅㅰ⫔ ᱄᷊㰇䓦㠶㵉䇤⿈⪕ㅉ文件䊞㎕䊞ⱁ᷍⭌ⶤェ䐖。䑑ㅆ㳂ⷀ᷍⪬㬒文

件⭥㠞㉚⫔㾂ㅌⷝ⼤⭹ⳕ䇔㬖カ⭥䍟⮄㬚䇤㤊㌗᱄

䓃䅃ᷛ〚䇻 DNE䊗⧭㚠㔝㲹㾵᷍㵉⺞䊻文件系统䐱㞅䐤ⱏ㶃⭥ MDT᷍㋪䄵䋗ゴ

Lustre文件系统⭥㰘䅞ㅻ⮄䓽㭞᷍㵍㬒㳂㪞䊋㭞㈾㈼⼰㾵㚽᱄

5.2.3. 㦘Ⰹ OST⭥㋶ヅ㿉㤔

ⰵ䇻 OST᷍㗠ⰵ㼔㰚䍝䇤⭥㋶ヅ᷍㦂㉗䇻䊬㾱䊻系统㩰⭥䇤⿈〓䇇䇤⧭㿓⭥㬚䇤

㚄㬞᱄Lustre㧎件ⰵ㠞㉚ⰵ㼔⫔㾂⭥ェㅰ㸋⡄㬹᷉ㆊ䇻㗠ⰵ㼔 64KiB⼮ 1MiB䐏ヅ᷍

㣑䎀㬨ⰵ㉀⡙ 10GiB㦾㑠⭥ OST⭥ェ᷍⽔䎀㸋ⰵ㉀⡙ 16TiB㦾㑠⭥ OST⭥ェ ᱄᷊㧈

⺜㦘㾦䇇䇤⧭㿓⭥文件㠞㉚⫔㾂䈌⪬⤜㵍᷍㛛㋪䄵䐙Ⰹ㡅㰜⭥㠞㉚文件⫔㾂᷉䊻⺇Ⰹ⭥

OST㦾㑠㻣㰘䅞ㅻ⮄⭥䓽㭞᷊᷍ ⪴ⱙブ㩺文件系统㋋㼛᷍⤃㣳㬚⭤文件系统ネ⥊㬒ヅㅖ

⭞䔏Ⱝ᱄

5.3. 㪉䐤 ldiskfs文件系统⭥ⷒ㬞⿐䁂㼏

㚍㦰㤊㌗㻣᷍mkfs.lustre⹅㉀ㅌ㻣㘇䎃㾊䁂㼏䇇䇤䇻⫇⪃㭞㈾⼮䊋㭞㈾⭥ Lustre文

件系统᷍䄵㳂ⷀ Lustre文件系统㾵㚽⼮㋪㎊䍚㾵᱄䎃㾊䁂㼏⟝㎉:

• flex_bgᷛ㡕䇤flexible-block-groups㲹㾵᷍㭕䇻ⱁ㌊䔊᷉Block Group᷊

⭥㌊㸜㵝ゑ㰘䅞ㅻ⮄㸜㵝ㅌ㈼ゐ䊻䄜㡑᷍⪴ⱙ㈂㑠ブ㩺Ⱒ㦂〓㾕㧌㸜㵝㬒⭥䁑

⭡操作᷍ⱙ㣳㋪䄵䊻⮅㾮⭥ RAID⫇⪃᷉RAID㳖⫙㌎Ⱙ㸋 1MiB᷊㩰ブ㩺Ⱒ/㾿

ⶥ/㾕䎃㏁操作᱄OST ⼮ MDT 文件系统㩰Ⱍ㡕䇤㑬ⶤ⢋䐟᱄䊻 MDT 文件系统

䐱᷍flex_bg⡜㪉䐤㸋㚍㦰䐖 16᱄䊻 OST䐱᷍flex_bg⡜㪉䐤㸋 256᷍䎃䂚⭆

flex_bg䐱᷍ⰵ㰚䇱⭥㌊㸜㵝〓㰘䅞ㅻ⮄㸜㵝⭥Ⱒ㾕㋪䊻䄜⪯ 1MiB⭥ I/O䐱

㶋⧪᷍ⱙ 1MiB⭥ I/Oⰵ䇻 RAID⫇⪃㉀䇱⮅㾮㾵᱄

• huge_fileᷛ㪉䐤⪬⢋䐟䄵䊫㿎 OST㩰⭥文件⫔䇻 2TiB᱄

• lazy_journal_initᷛ㧈⺜㗜䇱⫓㋋䎃䁂㼏᷍䊻ⷒ㬞⿐㬒᷍㿉䄋ⶓⶨ㾕㧌⪴

ⱙ㤆㒄 Lustre文件系统䐱㚍㦰㞅⭥⫔㌊㦶䐟᷉OST䐱ⷀ⫐ 400 MiB᷍MDT䐱ⷀ

⫐ 4GiB ᱄᷊䎃㎊䍚䁂㼏㋪䁴⧺䎃䄜ⶓⶨ㾕㧌᷍⪴ⱙブ㩺ⷒ㬞⿐㬒ヅ᱄

㸳㗨㋪㵉⺞㳎ゴmkfs.lustre⭥⤯㭞㎕ㅌⷒ㬞⿐䁂㼏⪌⭾䐢⽔Ⱜ文件系统᷍ⶓⶨ

㚍㦰⭥ⷒ㬞⿐䁂㼏:
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--mkfsoptions='backing fs options'

㡅㰜⭥mkfs.lustre⭥⤯㭞᷍㤌⤯㋕mke2fs(8)⭥ Linux手册᱄

5.3.1. 㸋〚䇻 ldiskfs⭥MDT㪉䐤ⷒ㬞⿐䁂㼏

MDT㩰⭥㰘䅞ㅻ⮄䓽㭞䊻ⷒ㬞⿐㬒㦘Ⰹ᷍䇪䄋⪕ㅉ⭥文件系统䓽⫔㾂㉗Ⰹ᱄䊻

〚䇻 ldiskfs⭥ MDT㩰᷍㚍㦰⭥㗠㰘䅞ㅻ⮄䓷ㅻ㭞⡩㔫᷉Bytes-per-Inode Ratio᷍Inode

Ratio᷊⡜䇦⿐㸋㗠 2560䓷ㅻ⭥文件系统㋶ヅⰵ䇇䄜㰘䅞ㅻ⮄᱄

䎃㪉䐤㋝㔨⭞㑬 ldiskfs文件系统⢑⭥䊋㭞㈾㰚㿉䄋⭥ⱏ㶃㋶ヅ᷍⡩㧈㦶䐟᷉䔏

ⱁ 4GB ᱃᷊㸜㵝⼮㚠㔝᷍㵍㬒㋝㔨⭞㑬 Lustre䇤㎕⡄⧷ゐ㦛㚻⤠䄜䐣㾵⭥文件᱄⪬㶃᷍

䇱㗠文件⭥䊋㭞㈾᷍⡩㧈⼍ⱁ㳖⫙⭥文件⭥⤝㈷㾦㻃᱃ⳤ㸫㋹䐧㑱⢎᷉ACL ᱃᷊䇤

⿈㎊䍚㭕㾵᱄

䊻 Lustre 2.11䐱䅞㧌ᷛLustre 2.11䅞㧌㑬䊻MDT㩰⫇⪃㭞㈾᷉DoM᷊⭥㲹㾵᷍䊫

㿎䊻MDT㩰⫇⪃㾂文件᷍⪴ⱙ㏜䇤㩢⫇⫇⪃⭥ⷀ㾵㚽᷍⤃㣳ブ㩺㋶ヅ⼮㶙㕈㋋㼛᱄㧈

⺜㛛⫓㰄ㅌ DoM㲹㾵䈌 ldiskfs MDT䄜㡑㬚䇤᷍ㅉ䅊䋗ゴ㗠㰘䅞ㅻ⮄䓷ㅻ㭞⭥⡩㔫᷍⪴

ⱙ䊻MDT㩰㸋㾂文件㒕⨗䔄⹜⭥㋶ヅ᷍Ⳟⳉ㧈㻣㰚㭗᱄

⭒ 㬸 ⪯ ⷒ 㬞 ⿐ 〚 䇻 ldiskfs ⭥ MDT 㬒᷍ 㵉 ⺞ 䊻mkfs.lustre㳎

ゴ--mkfsoptions="-i bytes-per-inode"䁂㼏᷍㋪➲⤜㵍䇻㚍㦰⭥㗠㰘䅞

ㅻ⮄ 2560䓷ㅻ⭥㚍㦰䐖㾿ⶥ㸋㡅㰜䐖᱄㵉⺞ブ㾂㗠㰘䅞ㅻ⮄䓷ㅻ㭞᷍㋪䊻⫔㾂ⷙⰉ⭥

MDT㩰⪕ㅉⷝⱁ⭥㰘䅞ㅻ⮄᷍⭌㸋㗠文件䊅㒕⭥ⱏ㶃䊋㭞㈾㋶ヅ䋓⢅㩺᷍䅓⪬⤜㵧

プ䎃㗕䔗᱄㗠㰘䅞ㅻ⮄䓷ㅻ㭞⡹㿌㬝䐶⫔䇻MDT㩰㰘䅞ㅻ⮄⭥⭥⫔㾂᷉㚍㦰㸋 1024䓷

ㅻ᷊᷍ ㅉ䅊⤪䇤⭥㗠㰘䅞ㅻ⮄䓷ㅻ㭞᷍䐢㩺⡩㰘䅞ㅻ⮄⭥⫔㾂⫔ 1536䓷ㅻ᷍䄵㦘⡄⤜

。⼥㈂MDT⭥㋶ヅ᱄ⰵ䇻 DoM᷍ㅉ䅊䋗ゴ㗠㰘䅞ㅻ⮄䓷ㅻ㭞᷍⪴ⱙ㸋䔏⧄ボ⫔㾂⭥文

件㳂⹊䔄⹜⭥㋶ヅ᷉㏞㧈文件㠶⢊㸋 4KB〓 64KB᷍䋓䇇㸋㗠㰘䅞ㅻ⮄⡄㒕 5632䓷

ㅻ〓 66560䓷ㅻ ᱄᷊

㵉⺞㳎ゴ--stripe-count-hint=N᷍㋪䄵㦤mkfs.lustreⷚ㈾文件系统㬚䇤⭥

㚍㦰㳖⫙㭞㎕䓵Ⱀェ㰄⼰㏎⭥㰘䅞ㅻ⮄⫔㾂᷍䄓㋪䄵䐒ㅴ㵉⺞㪉䐤--mkfsoptions

="-I inode-size"䁂㼏᷍㎕ⶥ⢅㰘䅞ㅻ⮄⫔㾂᱄䋗ゴ㰘䅞ㅻ⮄⫔㾂䅃㸗䓦㰘䅞ㅻ⮄

㚻⤠䇖䇱ⷝ⫔⭥㋶ヅ᷍䄵⢄⫇⪃ⷝⱁ⭥文件䊋㭞㈾᷍⟝㎉ Lustre文件⤝㈷᱃ACL᱃䇤⿈

⼮系统㎊䍚㭕㾵᱃SELinux⼮㡅㰜➓㦌⢋㣊᱃㡅㰜㚻⤠䊋㭞㈾᱃DoM㭞㈾⭩᱄⭌㧈⺜䎃

㾊⹇㚽Ⱍ⤜㿉䄋᷍䄓⤜㿉䄋䊻㰘䅞ㅻ⮄㚻⤠⫇⪃㎊䍚㭕㾵᷍㚨㗕⤪䇤ⷝ⫔⭥㰘䅞ㅻ⮄⫔

㾂㋪㚽。㰑⼇䊋㭞㈾㾵㚽᷍䅓㸋㗠⪯ⳤ㸫 MDT㰘䅞ㅻ⮄Ⱍ㿉䄋Ⱒ㦂〓㾕㧌 2⡗᱃4⡗

㪖䐢 8⡗⭥㭞㈾᱄
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5.3.2. 㸋〚䇻 ldiskfs⭥ OST㪉䐤ⷒ㬞⿐䁂㼏

䊻ⷒ㬞⿐䄜 OST文件系统㬒᷍䇇➲⡟⭹文件系统⭥㬚䇤㤊㌗㋝㔨㆙㦆᷍㏞㧈㵉

⺞䊻⭒㣑文件系统㩰䊬㾱df⼮df -i㎕⢑〒㦂䄲䇤䓷ㅻ⼮䄲䇤㰘䅞ㅻ⮄᷍㦜⽔ェ㰄

㠞㉚⭥㗠㰘䅞ㅻ⮄䓷ㅻ㭞᱄䊻ⷙ㾣系统䐙Ⰹ㗠㰘䅞ㅻ⮄䓷ㅻ㭞㬒᷍䊻㸋ㅌ㎕ⷝ㾂⭥文件

䊅㒕䔄⹜⫔⿹㿞䈁⭹⭥㵍㬒᷍䇇㈂㑠⡽㘃䊻㗠 OST㩰⪕ㅉ㲌ⱁ⭥㰘䅞ㅻ⮄᱄䎃䇱䑛

䇻ブ㩺ⷒ㬞⿐㬒ヅ⼮ e2fsck㬒ヅ᷍㵍㬒㸋㭞㈾⡄㒕ⷝⱁ㋪䇤㋶ヅ᱄

㻣⢎㑱⨗㑬᷍䊻ⷒ㬞⿐㬒〚䇻⤜㵍 OST⫔㾂⭥㚍㦰㗠㰘䅞ㅻ⮄䓷ㅻ㭞᱄

LUN/OST⫔㾂 㚍㦰⭥㗠㰘䅞ㅻ⮄䓷ㅻ㭞 㰘䅞ㅻ⮄䓽㭞

10GiB䄵㻣 㗠㰘䅞ㅻ⮄ 16KiB 640䐢 655k

10GiB䐢 1TiB 㗠㰘䅞ㅻ⮄ 68KiB 153k䐢 15.7M

1TiB䐢 8TiB 㗠㰘䅞ㅻ⮄ 256KiB 4.2M䐢 33.6M

8TiB䄵㩰 㗠㰘䅞ㅻ⮄ 1MiB 8.4M䐢 268M

䊻㾂文件⼽㩺⭥㈔䐱᷍䅓㡅ㅰ⫔⭥㠞㉚文件⫔㾂᷍㚍㦰⭥㗠㰘䅞ㅻ⮄䓷ㅻ

㭞ㅌ㋪㚽。⭝䐣㰘䅞ㅻ⮄㭞㚠⺞ⱁ᱄䊻䎃䐷㤊㌗㻣᷍㋪䄵㵉⺞䋗ゴ㗠㰘䅞ㅻ⮄

䓷ㅻ㭞㎕㳂ⷀ㾵㚽᱄㸋㑬䐙Ⰹ㗠㰘䅞ㅻ⮄䓷ㅻ㭞᷍㤌ⷙmkfs.lustre㘝㒏䐙Ⰹ⤯

㭞--mkfsoptions="-i bytes-per-inode"᷍⪴ⱙ䐙Ⰹ OSTⰵ㼔⭥㠻㶜㠞㉚⫔㾂᱄

㏞㧈᷍㻣㘇⭥㘝㒏䇤䇻⪕ㅉ䄜㠞㉚ⰵ㼔⫔㾂䊅㠻㸋 8MiB⭥ OSTᷛ

[oss #] mkfs.lustre --ost --mkfsoptions="-i $((8192 *

1024))" ᱎ

䓃䅃ᷛ㬚䇤 ldiskfsⷒ㬞⿐⭥ OST᷍㗠MDT䔏⼤㩺䇻 3.2䄻ⰵ㼔᷍㣳䔏ⱁ⤜⧍

⺞ 40䄻㰘䅞ㅻ⮄᱄㧈⺜㸋䄜⧍⺞⪬㻿䐧⭥⫔㾮 OST䐙Ⰹ㑬⳨⧄㾂⭥ inode ratio᷍

㋪㚽⭝䐣⺞䋈⭹⨗㻷㋶ヅ⧍㻿⫎㹔᷍OST㋶ヅ⤜㚽⡜㦌⤠㬚䇤᷍⪴ⱙ䋍⧪㋶ヅ㎬Ⳳ᷍㬚

e2fsck㯺Ⱙ⢅㕞᱄䅓⪬᷍㤌䁂䋒㚍㦰⭥ inode ratio᷍䄵㦘⡄㰘䅞ㅻ⮄⭥䓽㭞㦵㦜⭮䇻䎃

㻿䐧᱄

䓃䅃ᷛOST文件系统ネ⥊㬒ヅ㬽⭞⟝㎉㰘䅞ㅻ⮄㭞㑠䊻㚻⭩䄜系㑱⢅㑠⭥䇑㼍᷍㧈

文件系统⭥⫔㾂᱃㞅⭥㌊㭞㑠᱃㞅㌊䊻⪦㝭㩰⭥⤝᱃⪦㝭㯺Ⱙ᱃CPU㯺Ⱙ᱃ⴟ

㹒㡘㩰⭥㚻⫇㭞㑠᱄ⰵ䇻䎞⧄䊬㾱⭥文件系统᷍⼰㏎⭥文件系统ネ⥊㬒ヅ⫔ⶦ䊻㗠 TiB

5-30䐴䔔䇳᷍⭌㧈⺜ネ⥃⭞⫔㑠⫎㹔⤃㿉䄋㾿䎞᷍㬒ヅ䋓。㻵䑙䋗ゴ᱄

䇻ⷝⱁ㧈⼯䇦⿐ MDT⼮ OST文件系统⭥㻙ㅻ᷍㤌⤯㋝⭻ 6.4ㅻ᷍ldiskfs RAID

㪉⡙⭥ⷒ㬞⿐䁂㼏᱄
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5.4. 文件⼮文件系统⭥れ㻿䐖

㻣⢎㘉㭗㑬⭒㣑 Lustre⭥䄲䐋れ㻿᱄䎃㾊れ㻿䐖㋪㚽㬽㻿䇻 Lustre㳆系ㆂ⹚᱃Linux

㿊㛃文件系统᷉Virtual File System᷍VFS᷊〓㿊㛃㚻⫇䓴系统᱄㡅䐱㩺㭞れ㻿䐖㬨䊻⫛

㕌䐱〚䇻⥃㬵ㆂ⺜Ⰹ䅆⭥᷍㋪䄵㵉⺞㾿ⶥ⼮䐹㾣⢁䅌 Lustre㧎件㆙㾱ⷝⶥ᱄䊻䎃䐷㤊㌗

㻣᷍䎃㾊㬽 Lustre⫛㕌㻿Ⰹ⭥れ㻿䐖᷍⡜䇤㎕⥃㬵 Lustre㧎件᱄

㘜⧧ 䐖 㘉㭗

䔏⫔MDT㭞㑠 256 ⭆MDS㋪䄵⧱䊹䄜〓ⱁMDT᷍㋪䄵㭕⤜㵍

⭥文件系统᷍䄓㋪䄵㈼⼰㸋㵍䄜㘝㘜㋶ヅ᱄㗠文

件系统Ⱍ䄋㤔㬚䇤䄜Ⱑ㑃⭥MDT㎕⫇⪃ⷚ㚠㔝᱄

䐢ⱁ㋪㳎ゴ 255MDT⭞文件系统᷍㰝㗨㬚䇤 DNE

䊗⧭㚠㔝〓㳖⫙㚠㔝㳎ゴ⭞文件系统㘝㘜㋶ヅ䐱᱄

䔏⫔ OST㭞㑠 8150 OST⭥䔏⫔㭞㑠㬨䄜㋪䄵䊻⢁䅌㬒ⶥ⢅⭥⧄㑠᱄

䋙䇱 Lustre文件系统㞅䐤⺞ⱁ⫐ 4000 OST᱄

⭆ OSSㅻ⮄㩰㋪㞅䐤ⱁ OST㚠⢋᱄

䔏⫔ OST⫔㾂 ldiskfsᷛ1024TiBᷜ 䎃⤜㬨䄜䇓㾵㻿䐧᱄㞅䐤ⷝ⫔⭥ OST㬨㋪䄵⭥᷍

ZFSᷛ1024TiB ⭌㬨⫔ⱁ㭞㪛⥛系统㵉⧄⤜。⧍⺞ⶤ㻿䐧᷍䅓

㸋 Lustre㋪䄵㵉⺞䋗ゴⱏ㶃⭥ OST㎕㳂㪞㦾㑠

⼮㾵㚽᷍㳂ⷀ䄵ゑ I/O䓽㳆㾵㚽᷍㬚䇖㧜ㅖ⭞

䔏⭮᷍⤃㣳㋪㆙㾱⤃㾱⿷ⶕ᷉e2fsck〓 scrub ᱄᷊

ⰵ䇻 32⡩㲹㚻⼬᷍䇪䇻䄔㘇⫇㻿䐧᷍䔏⫔㌊㪉

⡙⫔㾂⡜㻿䐧㸋 16TB᷍䅓⪬䄓㻿䐧㑬 OST⫔㾂᱄

㣠㑳ㅉ䅊㬚䇤 64⡩㲹㚻⼬䊬㾱 Lustre㋮⿈Ⱜ

⼮ⴟ㹒㡘᱄

䔏⫔㋮⿈Ⱜ㭞㑠 131072 ㋮⿈Ⱜ⭥䔏⫔㭞㑠㬨䄜㋪䄵䊻⢁䅌㬒ⶥ⢅⭥

⧄㑠᱄䊻㪛⥛㈔䐱䋙㬚䇤⺞ⷀ⫐ 30000㋮⿈Ⱜ᱄

䔏⫔⭆文件系统 2EiB〓ⷝ⫔ ㋪ㅌ㗠 OST㞅䐤⧪䔏⫔ OST⫔㾂᷍㦜⽔

⫔㾂

ㅌ㰚䊫㿎⭥䔏⫔㭞㑠⭥ OST䔊⼰⧪⭆文件系统᱄
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㘜⧧ 䐖 㘉㭗

䔏⫔㳖⫙㭞 2000 ⶤ䐖㬽⫇⪃䊻⪦㝭㩰⤃䄵 RPC㤌㤔㾯㬞ⳃ㯮⭥⤝

㈷㾦㻃⫔㾂㻿䐧᷍⭌䎃⤜㬨㾎䅊䐱⭥䇓㾵㻿䐧᱄

文件系统䐱⭥ OST㭞㑠㋪䄵⧍⺞㳖⫙㭞㑠᷍⭌⡟

㻿䐧㬨⭆文件㰚㚽㳖⫙⿐⭥ OST㭞㑠⭥䔏⫔䐖᱄

Lustre 2.13䅞㧌ᷛ䊻 2.13䐏㣑᷍〚䇻 ldiskfs

⭥MDT䊻㚍㦰㤊㌗㻣⭆文件⭥䔏⫔㳖⫙㭞㩰㻿

㸋 160 OSTᷜ䊻ⷒ㬞⿐MDT㬒㬚䇤

mkfsoptions="-O ea_inode"㋪䋗ゴⶤ䐖ᷜ

䊻ⷒ㬞⿐MDT⽔᷍㋪䄵㬚䇤

tune2fs -O ea_inode㎕㡕䇤䎃⹇㚽᱄

䔏⫔㳖⫙⫔㾂 < 4GiB 䊻㣱⭞㻣䄜ⰵ㼔㣑㾕㧌⭞㗠ⰵ㼔⭥㭞㈾㑠᱄

䔏㾂㳖⫙⫔㾂 64 KiB 䇪䇻䊻㚔㾊 64㸜〛㡘᷉㧈 ARM⼮ POWER᷊㩰

⭥ 64KiB PAGE_SIZE㻿䐧᷍㳖⫙⫔㾂⭥䔏㾂䐖

⡜㻿Ⰹ㸋 64 KiB᱄䎃䂚⭆䄔㘇㈮⤜。⡜⥑

⭞ⱁⴟ㹒㡘㩰᱄䎃䄓㬨 Data-on-MDT⤝㈷

䔊件㋪䄵䐙Ⰹ⭥䔏㾂䐖᱄

䔏⫔⭆ ldiskfsᷛ16TiBᷜ ゕ㋪䄵⫇⪃䊻⭆ⰵ㼔䐱⭥㭞㈾㑠᱄䄜ⰵ㼔ⰵ䇇

ⰵ㼔⫔㾂 ZFSᷛ256TiB 䄜㳖⫙᱄ldiskfs⭥㻿䐧㸋 16TB᷍㬫䇤䇻⭆

ⰵ㼔᱄ⰵ䇻 ZFS᷍ⶤ㻿䐧㎕䓵䇻⭸⥄ OST⭥

⫔㾂᱄文件䔏ⱁ㋪䄵⟝⼍ 2000㳖⫙᷍㗠㳖

⫙Ⱍ㋪⫐⭞䎃䔏⫔ⰵ㼔⫔㾂᱄

䔏⫔文件⫔㾂 32⡩㲹系统ᷛ16 TiBᷜ 㬽㚻⼬㚻⫇䓴系统㻿䐧᷍䊻 32㸜系统㩰⭥⭆文

64⡩㲹 ldiskfs 件⫔㾂䔏⫔㸋 16TiB᱄䊻 64㸜系统㩰᷍䎃㻿䐧

系统ᷛ31.25PiBᷜ ⤜⫇䊻᱄䅓⪬᷍㧈⺜⽔⡙文件系统㋪䄵䐈⧷䔄⹜

64⡩㲹 ZFS ⫔⭥ⰵ㼔᷍⤃㣳/〓䎀㬨䎃文件㬨㋶Ⱅ文件᷍

系统ᷛ8EiB 䋓文件⫔㾂㋪䄵⫐⭞ 2ˆ63㸜᷉8EiB ᱄᷊
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㘜⧧ 䐖 㘉㭗

⭆文件䔏ⱁ㋪䄵䇱 2000㳖⫙᷍䎃㬚⭤ 64㸜

ldiskfs系统⭥⭆文件㰚㼜⼥⭥㦾㑠㚽⫐⭞

31.25PiB᱄文件䐱㋪⫇⪃⭥㬖カ㭞㈾㑠㦂㉗䇻

文件㳖⫙㰚䊻⭥ OST䇱ⱁ㩺㋪䇤㋶ヅ᱄

⭆㚠㔝㻣 ldiskfsᷛ600M⭞ 3.8B Lustre㧎件㬚䇤㑬 ldiskfs㚠㔝⺟㻄⫛㕌᷍

䔏⫔文件〓 文件ᷜ 㡅㚠㔝㼏㩰㻿䐢㩺䊝㸋 6䄻᷍䔏䐶㦂㉗䇻᷍

䓴㚠㔝㭞㑠 ZFSᷛ16T文件 文件㘜⧅Ⱙ᱄䓴㚠㔝㭞㚠⭥㩰㻿䈌⧄⺇文件

㼁㵍᱄䊻 Lustre 2.8䐱䅞㧌᷍䓃䅃ᷛ

⪴ Lustre2.8㋋㬝᷍㋪㵉⺞lfs mkdir -c㘝㒏

➲⭆㚠㔝㳖⭡ⱁMDT㩰᷍⪴ⱙ㵜㠧⪬㻿䐧᷍

㚠㔝㳖⫙㭞㸋ⱁ㩺㚨㗕ⶤ㚠㔝㻣⭥䔏⫔文件

〓䓴㚠㔝㭞㑠㈮㋪䄵䋗ゴⱁ㩺⡗᱄

䊻 Lustre 2.8䐱䅞㧌᷍䓃䅃ᷛ⪴ 2.14⟇⡟㋋㬝᷍

ldiskfs⭥large_dir⹇㚽㚍㦰㸋㡕䇤᷍䐈⧷㚠㔝

䇖䇱⧍⺞ 10M⭥㳖㚠ᷜ䊻 2.12⟇⡟䐱᷍

large_dir⹇㚽⫇䊻᷍⭌㚍㦰⤜㡕䇤᱄

文件系统㩰 ldiskfsᷛ㗠MDT㦾㚪 40䄻ᷜ ldiskfs文件系统⭥㩰㻿㸋 40䄻㰘䅞ㅻ⮄᱄㚍㦰

䔏⫔文件㭞㑠 ZFSᷛ㗠MDT㦾㚪 256㶓䄻 㤊㌗㻣᷍MDT文件系统⡜ⷒ㬞⿐㸋㗠 2KBⰵ䇇䄜

㰘䅞ㅻ⮄᷍ゕ㗠 1Ti⭥MDT㋶ヅ䇱 5.12䄻㰘䅞

ㅻ⮄᱄䎃㭞䐖㋪䄵䊻MDT文件系统⨖㬝⪕ㅉ㬒

䋗ゴ᱄ⷝⱁ㾦㻃᷍⤯㋕⭻㹆䍣᷍Lustre䇓件

㞅䐤䄋㤔⼮ⷒ㬞⿐䁂㼏᱄

ZFS文件系统Ⱀ㲍㞅㰘䅞ㅻ⮄᷍䅓⪬䊻MDT㩰

㗜䇱Ⰹ⭥㗠㰘䅞ㅻ⮄䓷ㅻ㭞⡩㔫᷍⭌㗠

㰘䅞ㅻ⮄㼜⼥⫔䊝 4KiB⭥㈖㼒㋶ヅ᷍㉀㳆㭞䐖

㦂㉗䇻㞅䐤᱄
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㘜⧧ 䐖 㘉㭗

㗠㾣ゴ⭥MDT㋪㦾㚪⭥文件Ⱍ㋪⫐⭞㩰㭗䔏⫔

㭞㑠᷍䔏䐶㦂㉗䇻MDT⭥㋪䇤㋶ヅ᷍䄵ゑ文件

系统䐱㚠㔝⼮文件⤝䊻㚥㾊MDT㩰᱄

䔏⧅文件㘜 255䓷ㅻ ⟝㎉⭸⥄文件系统䊻㚻᷍⭆文件㘜⭥䔏⫔㻿䐧

㸋 255䓷ㅻ᱄

䔏⧅㔘㈗㘜 4096䓷ㅻ 㬽 Linux VFS㻿䐧᷍䔏⧅㔘㈗㘜㸋 4096䓷ㅻ᱄

Lustre文件 㸿㻿䐧 Lustre㧎件ⰵ⫓㋋⭥文件㭞㑠㗜䇱㻿䐧᷍⭌

系统㩰⭒㣑 㬖カ㩰᷍㰝㬨㬽䐧䇻MDS㩰⭥㚻⫇⫔㾂᱄

⫓㋋⭥文件 MDS㩰㗜䇱㰚㸞⭒㣑䄲⫓㋋文件⭥''㑱⢎''᷍䎃㾊

䔏⫔㭞㑠 䄲⫓㋋文件䐜。㑕ㅴ⭞ⰵ䇇㋮⿈Ⱜ⭥ Export᱄

㗠㋮⿈Ⱜ㆙⧭䔏ⱁ㚽⫓㋋゙㣈文件᷍䎃㦂㉗

䇻㡅ulimit᱄

5.5. 㦘Ⰹ㚻⫇㿉㤔

⡟ㅻㆊ㩽㗠䐷 Lustre文件系统䔊件ⰵ㚻⫇⭥㿉㤔᱄

5.5.1. ㋮⿈Ⱜ㚻⫇㿉㤔

ㅉ䅊㋮⿈Ⱜ䐢㩺㞅⡙ 2GB㚻⫇᱄

5.5.2. MDS㚻⫇㿉㤔

MDS㚻⫇㿉㤔䇪䄵㻣䅓㯹㉗Ⰹ:

• ㋮⿈Ⱜ䔏⫔㭞㑠

• 㚠㔝⫔㾂

• ⴟ㹒㡘⭥䊹

MDS㬚䇤⭥㚻⫇㦾㑠㦂㉗䇻系统䐱䇱ⱁ㩺㋮⿈Ⱜ᷍䄵ゑ㰝㗨㬚䇤⭥⹅作ゐ䐱䇱ⱁ

㩺文件᱄㰝䑘䄋㬨䇪䊻㚔䄜㬒㋭㋮⿈Ⱜ⧷䇱⭥ LDLM᷉Lustre Distributed Lock Manager᷊

㰙䓽㭞㉗Ⰹ᱄㋮⿈Ⱜ⧷䇱㰙䓽㭞䅓ⴟ㹒㡘㩰⭥䊹⼮㋪䇤㚻⫇ⱙ䅍᱄ㅜ⿆㬞㋮⿈Ⱜ䇱㬒

㋪㚽⧷䇱⧍⺞ 1㶓㰙᱄䊻MDS㩰᷍㗠⭒㣑䎞䊻㬚䇤文件⫔䊝㼜⼥ 2KB⭥㚻⫇᷍㡅
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䐱⟝㎉ LDLM㰙⼮㚻⼬㭞㈾ㆂ⹚᱄䈌⪴⪦㝭Ⱒ㦂㭞㈾㼁⡩᷍ㅌ文件㭞㈾⳦䊻⫇䐱㋪

䄵ㅌ䊋㭞㈾㾵㚽㳂ⷀ 10⡗㪖䐢ⷝⱁ᱄

MDS㚻⫇㿉㤔⟝㎉:

• 文件系统䊋㭞㈾ᷛ㿉䄋⼰㏎㭞㑠⭥ RAM䄵䐈⧷文件系统䊋㭞㈾᱄文件系统⭥䊋㭞

㈾㑠㗜䇱䇓㾵㻿䐧᷍㋪䇤 RAM䊞ⱁ᷍ネ㰘䊋㭞㈾㈮ⷝ㩺㿉䄋㆙㾱⪦㝭 I/O᱄

• 㶙㕈⪌㭅ᷛ㧈⺜㛛㬚䇤⭥㬨 TCP〓㡅㰜㬚䇤系统㚻⫇㎕作㸋ⳃ㯮/ㅴ㬶⨆⭥㶙

㕈᷍㚨㗕䄓㿉䄋➲䎃㾊㚻⫇㿉㤔㋝㔨䊻㚻᱄

• 㦶䐟⫔㾂ᷛ㚍㦰㤊㌗㻣᷍䇤䇻㗠〚䇻 ldiskfs 文件系统⭥ MDT 㿉䄋⫔㾂㸋

4096MB⭥㦶䐟᷉Journal ᱄᷊㗠文件系统䊻MDSㅻ⮄㩰䍝䇤㼁㵍㭞㑠⭥ RAM᱄

• 䍰㣱㞅䐤ᷛ㧈⺜MDSㅻ⮄。䇤䇻⪴㒎䄜ㅻ⮄㆙㾱䍰䓋䄧᷉Failover᷊᷍ 㚨

㗕㗠文件系统㦶䐟㰚㿉⭥ RAM䇇Ⳏ⡗᱄䎃䂚⭒䑘ⴟ㹒㡘ⳃ㪛䍰㬒᷍⡙⳾ⴟ㹒

㡘⤦䇱㚽㑇⪇㏎ⱏ㶃⭥䊹᱄

5.5.2.1. ェ㰄MDS㚻⫇㿉㤔

㚍㦰㤊㌗㻣᷍文件系统㦶䐟㬚䇤 4096MB᱄ⱏ㶃⭥ RAM。䇤䇻⫇ⷝ⫔⹅作ゐ㏐

⭥文件㭞㈾᷍㵉⧄䎃⹅作ゐ⤃⤜㬒㬒⪇䇻』䊟䓕㲍᷍⭌䇇ⷙ㰝⡄㸣䄵㳂㪞ⳤ㸫㯺Ⱙ᱄

䊻㗜䇱㰙⭥㤊㌗㻣᷍⫇㗠文件⫔䊝㿉䄋 1.5KB㚻⫇᱄

㈺㏞䓴᷍䊻MDS㩰⭥⭆MDT᷍䇱 1024ェ㰄ㅻ⮄᷍12ㅜ⿆ㅻ⮄᷍⹅作ゐ

⟝⼍ 2000㶓文件⭥᷉㡅䐱㵍䄜㬒㋭䇱 900㶓文件⫇䊻㋮⿈Ⱜ㩰᷊ᷛ

操作系统㋋㼛 = 4096 MB᷉RHEL8᷊

文件系统㦶䐟 = 4096MB

1024 * 32⼬㋮⿈Ⱜ * 256文件/⼬ * 2kB = 16384MB

12ㅜ⿆㬞㋮⿈Ⱜ * 100,000文件 * 2KB = 2400 MB

20,000,000文件⭥⹅作ゐ * 1.5KB/文件 = 30720 MB

䅓⪬᷍䎃 MDS⭥⼰㏎㞅䐤㬨䐢㩺㿉䄋 60GB㚻⫇᱄㧈⺜ MDS㵍㬒作㸋 DNE

⭥䑘Ⱀ/䑘Ⱀ䍰䓋䄧ⰵ᷍㚨㗕䇇ⶤ䐢㩺㸋㗠MDS㞅⡙ 96GB⭥㚻⫇᱄䎃⤠ⱏ㶃⭥

㚻⫇᷍㋪䄵䊻䎞⧄䊬㾱㠻ヅ᷍⫇ⷝⱁ⭥䊋㭞㈾⼮㰙᷍⪴ⱙ㳂ⷀ㾵㚽᷍䎃䇱㎖䇻㉀㳆⭥

⹅作䊹᱄

ⰵ䇻⟝⼍ 100㶓〓ⷝⱁ文件⭥㚠㔝᷍ⷝⱁ⭥㚻⫇⫔䇱塵䅇᱄㏞㧈᷍⭒䄜㋮⿈Ⱜ㰇

〛ⳤ㸫䄜⟝⼍ 1000㶓文件⭥⭆㚠㔝㬒᷍䊻MDS㩰㋪㚽㼜⼥ⱁ⫐ 35GB⭥㚻⫇᱄

5.5.3. OSS㚻⫇㿉㤔

䊻㸋䄜 OSSㅻ⮄⺇⿏䇓件㬒᷍㿉䄋㋝㔨⭞ Lustre文件系统䐱゙䔊件⭥㚻⫇㬚

䇤㤊㌗᷉㧈ᷛ㦶䐟᱃ⴟ㹒㼀⧭᱃文件系统䊋㭞㈾⭩ ᱄᷊㒎㶃᷍㿉䄋㋝㔨⭞ OSS⭥Ⱒ㦂

⫇㲹㾵᷍䎃㲹㾵䊻⫇㭞㈾㬒。㼜⼥ OSSㅻ⮄㩰⭥㚻⫇᱄

⨞㑬⟝⼍㩰文䐱㳂⭞⭥MDS㚻⫇㿉㤔㶃᷍OSS⭥㚻⫇䄋㤔⟝㎉:
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• ⴟ㹒㼀⧭ᷛOSSㅻ⮄㩰⭥ⴟ㹒㼀⧭㸋㗠ost_ioⴟ㹒㼀⧭䊅㻩㞅 I/O⨆㤙᷍

⨆㤙⫔㾂⭩䇻 RPC⭥䔏⫔⫔㾂᷍䎃䂚㈮⤜㿉䄋㸋㗠 I/O㤌㤔㎕㞅䇷㬮⳦

⨆㤙᱄

• OSSⰢ㦂⫇ᷛOSSⰢ㦂⫇㳂⹊ⰵ〛㾖⪦㝭㭞㈾⭥䐜Ⱒ⫇᷍㰝㬚䇤⧄⺇⭥

Linux䄔㘇ⷀ㯺⫇㎕⫇⪃㭞㈾᱄䈌 Linux操作系统䐱⧄⺇文件系统⭥⫇䄜䂚᷍

OSSⰢ㦂⫇。㈂㑇㬚䇤㰚䇱㋪䇤⭥㹐㏎㚻⫇᱄

䇪䇻文件ⳤ㸫ⱙ㼜⼥⭥㚻⫇᷍㡅㬫䇤䇻MDS⭥ェ㰄Ⳟ㬞䄓㵍䂚㬫䇤䇻⪴ OSS᷍⭌

文件ⳤ㸫⭥䊹䄜⟄⤝䊻ⷝⱁ⭥ OSSㅻ⮄㩰᷍䅓⪬㸋MDS㑱⨗⭥㰙᱃㰘䅞ㅻ⮄⫇

⭩㰚㿉⭥㚻⫇㦾㑠䄓䇇ⶤ㩃䊻䎃㾊 OSSㅻ⮄㩰᱄

䇪䇻㩰㭗䎃㾊㚻⫇㿉㤔᷍䊻㦘Ⰹ OSSㅻ⮄㰚㿉⭥䔏㾂 RAM⫔㾂㬒᷍䇇⤪䇤㻣㘇⭥

ェ㰄Ⳟ㬞᱄

5.5.3.1. ェ㰄 OSS㚻⫇㿉㤔

䄜 OSS㩰᷍㧈⺜㰝㑍ㅴ㑬 8 OST᷍⪇㏎⭥ⰵ㼔㭞㚠㸋MDS㩰』Ⱀ文件⭥ 1/4᷍

㚨㗕㵧プ⭥䔏㾂 RAM㦾㑠ェ㰄㧈㻣:

Linux㚻⼬䈌䇤⿈㋶ヅ㬹⿅㆙⧭⭥㚻⫇ = 4096 MB

䄵㲌㶙/TCPⳃ㯮/ㅴ㬶⨆㤙 (16 MB * 512㼀⧭) = 8192 MB

1024 MB㦶䐟⫔㾂 * 8 OST㪉⡙ = 8192MB

㗠 OST IO㼀⧭⭥ 16 MBⰢ/㾕操作⫇ * 512㼀⧭ = 8192 MB

2048 MB文件系统Ⱒ㦂⫇ * 8 OST = 16384 MB

1024 * 32⼬㋮⿈Ⱜ * 64文件/⼬ * 2KB/文件 = 4096MB

12ㅜ⿆㬞㋮⿈Ⱜ * 25,000ⰵ㼔 * 2KB/ⰵ㼔 = 600MB

5,000,000ⰵ㼔᷉⹅作ゐ᷊* 1.5KB/ⰵ㼔 = 7500MB

䅓⪬᷍䊻㗜䇱䍰㣱⭥㞅䐤䐱᷍㑍ㅴ 8 OST⭥ OSSㅻ⮄᷍㰝㿉䄋⭥ RAM㦾

㑠䔏㩺䊝㸋 60GB᱄䊻 OSS㩰㳎ゴⱏ㶃⭥㚻⫇᷍㋪䄵㳂ⷀ㠖Ⳓⳤ㸫⭥㾂文件Ⱒ㦂㾵㚽᱄

䊻䇱䍰㣱⭥㞅䐤䐱᷍㿉䄋⭥ RAM㦾㑠䔏㩺䊝㸋 90GB᷍䅓㸋䊻㗠ㅻ⮄㩰Ⱍ

㿉䄋䊅㒕䄜⤠㚻⫇᱄⭒ OSS㸿㿉⪇㏎㦯⼯䍰㣱⭥ OST㬒᷍ⱏ㶃⭥ RAMㅌ⡜䇤

作Ⱒ㦂⫇᱄

作㸋䄜⼰㏎⭥㈎䂊ⳉ䋓᷍㋪䄵㸋 OSS㞅⡙ 24GB⭥〚⪂㚻⫇᷍ゴ㩰㗠 OSTⱏ

㶃 4GB⭥㚻⫇᱄䊻䍰㣱㞅䐤䐱᷍㗠 OST㿉䄋㞅⡙ⱏ㶃 8GB⭥㚻⫇᱄

5.6. Lustre文件系统㶙㕈⭥㬖㬊

作㸋ⷀ㾵㚽文件系统 L᷍ustre文件系统。ⰵ㶙㕈⥛㪛⫔㑠⭥䊹᱄䅓⪬ 㗠᷍ Lustre

ⴟ㹒㡘⼮㋮⿈Ⱜ㵉⧄Ⱍ。䇱䄜䓉㗦⭥㶙㕈ㅴ㋻᷍䇤作文件系统㭞㈾㵉㾦᱄㵉⧄㤊㌗㻣

㬚䇤䓉䇤⭥ TCP/IP䓴㶙᷍⭌䄓㋪㬚䇤㡅㰜㶙㕈䇓件᱄

䄜⮅㾮⭥ Lustre文件系统㬖㻷㵉⧄⟝㎉:
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• Lustreⴟ㹒㡘⭥ⷀ㾵㚽⽔Ⱜ㶙㕈᷍㵉⧄㬨 InfiniBand᷉IB᷊㶙㕈᱄

• 䄜ⷝ㝴⫔⭥㋮⿈Ⱜ㶙㕈᱄

• 㑍ㅴ㑞㶙㕈⭥ Lustre㔘䇪㡘᱄

㵉⺞䊻/etc/modprobe.d/lustre.conf㞅䐤文件䐱 ⷙ᷍Lustre㶙㕈㚄㌊᷉ Lustre

Networking᷍Lnet᷊䐙Ⰹ⤯㭞㋪䄵㞅䐤⼮㏎ Lustre㶙㕈⼮㔘䇪᱄

䊻䓝⡙㞅䐤 Lustre㶙㕈㬒᷍㤌䑑䄜㶋⧪䄵㻣⤞䑉:

1. 㦘Ⰹ䇱㚥㾊〛㡘。䊬㾱 Lustre㧎件᷍ⱙ㰝㗨䇷㬚䇤㚥㾊㶙㕈ㅴ㋻㎕㆙㾱 Lustre文

件系统㵉㾦᱄䎃㾊㪉⡙ㅌ㾯⧪ Lustre㶙㕈᱄

㶙㕈㬨䄜䔊㼁⿆䐒ㅴ㵉㾦⭥ㅻ⮄᱄Lustre 㧎件⟝⼍㑬 Lustre 㶙㕈㤞Ⱀ㡘᷉Lustre

Network Driver᷍LND᷊᷍ 䄵䐈⧷ⷘ㏁㶙㕈⼮䇓件᷉㶋䎜⭥䐈⧷㑱⢎᷍㤌⤯㋕⭻ⱟ䍣᷍㏎

ㆃ Lustre㶙㕈᷉LNet᷊ ᱄᷊㞅䐤㶙㕈⭥㵉䇤⺇䋓䄓㬫䇤䇻 Lustre㶙㕈᱄㏞㧈᷍㑞⤜㵍

䓴㶙᷉tcp0⼮ tcp1᷊㩰⭥㑞 TCP㶙㕈⡜㦰㸋㬨㑞⤜㵍⭥ Lustre㶙㕈᱄

2. 㧈⺜㿉䄋㔘䇪᷍㤌㦘Ⰹ䊻⤜㵍㶙㕈ヅ作㸋㔘䇪⭥ㅻ⮄᱄㧈⺜㬚䇤ⱁ䐷㶙㕈㏁㾮᷍

㚨㗕㛛ㅌ㿉䄋㔘䇪᱄㦯⼯㉀䇱⼰㬫ㅴ㋻⭥ㅻ⮄᷍Ⱍ㋪䄵䊻⤜㵍⭥㶙㕈䇓件㏁㾮〓

㵹㠬䐏ヅ᷍作㸋 Lustre㶙㕈᷉LNet᷊㵉㾦⭥㔘䇪᱄䎃㾊ㅻ⮄㋪䄵㬨 Lustreⴟ㹒㡘᱃

㋮⿈Ⱜ᷍〓䎀䐜作㸋㔘䇪᱄LNet㋪䊻⤜㵍⭥㶙㕈㏁㾮ヅ᷉㧈⪴ TCP⭞ InfiniBand᷊

〓㌈䊞⤜㵍⭥㵹㠬᷉㧈㣦ㅴ㑞 InfiniBand〓 TCP/IP㶙㕈᷊⪌㭅㼜㻃᱄䇻㧈⼯

㞅䐤㔘䇪᷍㤌⤯㋕⭻㈦䍣᷍㞅䐤 Lustre㶙㕈᷉LNet᷊᱄

3. 㦘Ⰹ䇱㚥㾊㶙㕈ㅴ㋻䄋ㅴ㧌〓㝦⨞䊻 LNet㶙㕈㚻᱄

㧈⺜㗜䇱㘘㦘䐙Ⰹ᷍ⰵ㗠㲹Ⰹ⭥㶙㕈㏁㾮᷍LNet䄋㗕㬚䇤⭻䄜㋪䇤ㅴ㋻᷍䄋㗕

㬚䇤䊅Ⰹ䅆㚍㦰䐖ㅴ㋻᱄LNet⤜䇇ⶤ㬚䇤⭥ㅴ㋻᷉㧈㏎㶙㕈〓 IP-over-IB᷊㿉䄋㝦⨞

䊻㶃᱄

㵉⺞㚻⼬㚄㌊⤯㭞㶙㕈networks⼮ip2nets᷍㋪䄵䐙Ⰹ㬚䇤〓㝦⨞㚥㾊㶙㕈ㅴ

㋻᱄䇻㧈⼯㪉䐤⤯㭞᷍㤌⤯㋕⭻㈦䍣᷍㞅䐤 Lustre㶙㕈᷉LNet᷊᱄

4. 㧈⺜㶙㕈㞅䐤ㅰ㸋ⶕ䊴᷍㦘Ⰹ䄜ゐ㦛㚄⟇᷍䄵ビ⿐㶙㕈➓䓑᱄

ⰵ䇻⫔㾮ゐ㦛᷍㛛㋪䄵㵉⺞䊻㗠ㅻ⮄㩰⭥lustre.conf文件䐱㞅䐤䄜统䄜

⭥⤯㭞ゐ᷍㎕㞅䐤㰚䇱ㅻ⮄⭥㶙㕈᱄䇻㶙㕈㞅䐤⭥ゐ㦛㚄⟇᷍㤌⤯㋕⭻㈦䍣᷍㞅䐤

Lustre㶙㕈᷉LNet᷊᱄

䓃䅃ᷛ㸳㗨ㅉ䅊㛛㬚䇤 IP⭹䐘ⱙ⤜㬨䑘〛㘜᷍䎃䂚⮘㬵㦶䐟⭥㋪Ⱒ㾵ⷝ㣠᷍ⱙ㸋

ⱁ㶙㕈ㅴ㋻⮘㬵㞅䐤䄓ⷝ㦾䄸᱄
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⭻㒚䍣㞅䐤 Lustre文件系统㩰⭥⫇⪃

⡟䍣ㆊ㩽䄜㾊㧈⼯䁂䋒⫇⪃⼮文件系统䁂㼏᷍⪴ⱙ䊻 RAID㩰〒⭤䔏䇦㾵㚽⭥䔏ゲ

㬖ペ᱄⡟䍣⟝⼍䄵㻣䍣ㅻᷛ

• 6.1ㅻ᷍㸋MDTs⼮ OSTs䁂䋒⫇⪃㪉⡙

• 6.2ㅻ᷍㋪㋠㾵⭥䔏ゲ㬖ペ

• 6.3ㅻ᷍㾵㚽䍼䐵

• 6.4ㅻ᷍㸋〚䇻 ldiskfs⭥ RAID㪉⡙㪉䐤ⷒ㬞⿐䁂㼏

• 6.5ㅻ᷍ㅌ SAN㑍ㅴ䐢 Lustre文件系统㩰

䓃䅃ᷛ㣠㑳ㅉ䅊ㅌ Lustre文件系统⭥䇓件⫇⪃㞅䐤㸋 RAID᱄Lustre㧎件⤃⤜䐈⧷

文件系统⢑⭥㧀䈁᷍䅓ⱙ㿉䄋 RAID㎕ⳡ⡙⪦㝭䍰᱄

6.1. 㸋MDT⼮ OST䁂䋒⫇⪃㪉⡙

Lustre㳆系ソ⹚䊫㿎⤪䇤㦯⼯㏁㾮⭥㌊㪉⡙作㸋⽔Ⱜ⫇⪃᱄⭌䎃㾊㪉⡙⭥㲹㾵⥏⢑

⼽⫔᷍䇩㡅㬨䊻ⳃ㪛䍰⭥㤊㌗㻣᷍䄓䇑㼍㑬系统㞅䐤⭥䁂䋒᱄

⡟ㅻ㚻㦾ㆊ㩽䇻⽔Ⱜ⫇⪃⭥㸫㳃⼮ㅉ䅊᱄

6.1.1. 䊋㭞㈾㚠⢋᷉MDT᷊

䊻 MDT㩰⭥ I/O㵉⧄䑘䄋㬨㭞㈾⭥㩺㑠Ⱒ㾕᷍䅓ⱙ㸳㗨ㅉ䅊㛛㸋 MDT⫇⪃㞅䐤

RAID1᱄㧈⺜㛛㿉䄋⭥㦾㑠⧍⺞㑬⭆⪦㝭᷍㸳㗨䋓ㅉ䅊㛛㞅䐤 RAID1+0〓 RAID10᱄

6.1.2. ⰵ㼔⫇⪃ⴟ㹒㡘᷉OST᷊

㵉⺞㻣㘇⭥㌍㯺⥃㰄᷍㸳㗨㋪䄵䐋⭡㧈⺜㗜䇱㡅㰜㧀䈁᷍⫔㾮ゐ㦛䇇㞅䐤㸋 RAID6

᷍ⱙ RAID5㬨⤜㋪ㅴ㬽⭥᱄

ズ㪉䄜 2PB文件系统 (2000㦾㑠㸋 1TB⭥⪦㝭)⭥⪦㝭㠞㉚䍰㬒ヅ᷉MTTF᷊

㸋 1000㳍᱄䎃䅃㸗䓦㬈➽㔫⭥㠻㶜䐖㬨2000/1000 = 2⪦㝭/㳍᱄㧈⺜㾿ⶕ⫙㌎䍝

⪦㝭⫙㌎⭥ 10%᷍㚨㗕⪦㝭㾿ⶕ㬒ヅ䋓㬨1000 GB /10 MB per sec = 100,000

seconds᷍䄓㈮㬨⫔䊝 1㳍᱄

ⱙⰵ䇻䄜⼍ 10⪦㝭⭥ RAID5᷍䊻䐹ㅉ⭥ 1㳍⭒䐱᷍㼁㵍䎔㑱䐱⭥⭻ⱟ⪦㝭

㬈➽⭥゙㔫⫔䊝㬨 9/1000〓㗠㳍 1%᱄50㳍䐏⽔᷍RAID5䎔㑱䋓䇱 50%⭥゙㔫⨗㻷㯌

䐹䍰᷍⭝䐣㭞㈾Ⰻ㬈᱄

䅓⪬᷍⳨⧄䇱⡹䄋⤪䇤 RAID6〓㡅㰜⭥㯌䐹㡇㝝㾄䂊㰄ⳉ㎕㸋 OST⫇⪃㳂⹊䔄⹜

⭥㧀䈁᱄
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㸋㑬〒⭤ⷝ⼤⭥㾵㚽᷍㸳㗨ㅉ䅊㛛㬚䇤 4〓 8㭞㈾⪦㝭⼮䄜〓㑞㡇㝝⪦㝭

㎕⪕ㅉ RAID䎔㑱᱄㼁⡩䇻⤪䇤ⱁⰡ㑃⭥ RAID䎔㑱᷍㬚䇤ⷝ⫔⭥ RAID䎔㑱ㅌ。ⰵ

㾵㚽䋍⧪㘇䇑㼍᱄

㸋㑬〒⭤㻙㑄Ⱙ I/O㤌㤔⭥䔏ⷀ㾵㚽᷍㋪ㅌ⫇⪃㞅䐤㸋 RAID1+0᷍⭌䎃ㅌ䋗ゴ⧪

⡟᱃ㅖ⭮㦾㑠᱄

6.2. ㋪㋠㾵⭥䔏ゲ㬖ペ

㵧プ㬚䇤 RAID㋹䐧㧎件䄵㌍㯺ネ⥃⨗ⳃ㪛䍰⭥⪦㝭᷍⤃ゑ㬒ㅌ㡅㳇᷍⪴ⱙ⡽

㘃㯌䐹䍰⼮㭞㈾Ⰻ㬈᱄㵧プ㬚䇤㦩⡙⳾⪦㝭᷍䎃䂚 RAID䐹ㅉ⤜。䇱䁴⧺᱄

㵧プゑ㬒⡙⳾文件系统⭥䊋㭞㈾᱄䇻⡙⳾文件系统᷍㤌⤯㋕⭻㬏➬䍣᷍⡙⳾⼮⿷

ⶕ文件系统᱄

6.3. 㾵㚽䍼䐵

䊻㾕操作⭥㑄Ⱙ⤜㬨䎜㳖⫙㌎Ⱙ⭥㤊㌗㻣᷍RAID⫇⪃㋹䐧㡘䐱⭥⿹㾕⫇㋪䄵

れ⫔⭹㳂ⷀⱁ䐷 RAID䎔㑱⭥㾕㾵㚽᱄⤜㾳⭥㬨᷍⨞⳨ RAID䎔㑱㞅⡙⭥⫇㬨⮈⧹⹊

⮈⫇ (䎃⹇㚽䐜䇱䄜㾊ゼⷒㅰⷀ⭥䇓件 RAID䎔㑱⤦䐈⧷)᷍ⴒ䋓䎔㑱⮈䊕䐱ⰰ㋪㚽

。⭝䐣㾕㧌㬈㿓〓䎀㾕Ⰻ㬈᱃㡇㝝㾄䂊㰑〓/⼮文件系统䊋㭞㈾㰑᷍䎃㾊㸫㳃。⭝

䐣㭞㈾Ⰻ㬈᱄

䊻䐈⧷ⷀ㋪䇤᷉High-Availability᷍HA᷊䍰㣱⭥㞅䐤䐱᷍䊻 MDS〓 OSS㩰⭥

PCI㬫㞅㋉㩰㞅⡙Ⱒ㦂〓⿹㾕⫇㬨⤜➓㦌⭥᷍䅓㸋䎃。⭝䐣ㅻ⮄䐏ヅ⭥⤜䄜䐣᷍㆙ⱙ

䐒ㅴ〓䔏䐶⭝䐣文件系统㰑᱄䇇ⶤ⡽㘃㬚䇤䎃䐷㪉⡙᷍〓䎀㆜䇤㡅⟆䊹⫇᱄

㧈⺜⿹㾕⫇䄲㡕䇤᷍㚨㗕䊻䎔㑱ⰰ⮈⽔㿉䄋ⰵ文件系统㆙㾱ネ⥊᱄䎃䐷㤊㌗㻣䄓

㋪㚽ⳃ㪛㭞㈾Ⰻ㬈᱄

䅓⪬᷍⭒㭞㈾㶋䎜㾵れ㡅䐹䄋㬒᷍㸳㗨ㅉ䅊⡽㘃㬚䇤⿹㾕⫇᱄㤌㛛㪔㪘⭹㋝㔨㡕

䇤⿹㾕⫇㬨ⴒ㏜⫔䇻⡸᱄

6.4. 㸋〚䇻 ldiskfs⭥ RAID㪉⡙㪉䐤ⷒ㬞⿐䁂㼏

⭒䊻 RAID㪉⡙㩰ⷒ㬞⿐ ldiskfs文件系统㬒᷍㦘⡄ I/O㤌㤔䈌⭸⥄ RAIDⰵ㡌⫔䇱

塵䅇᱄䎃⡽㘃㑬 Lustre RPC⥛㪛⤜⡹䄋⭥⪦㝭操作᷍⪴ⱙ⫔⫔ㅖ⭮㾵㚽᱄䊻ⷒ㬞⿐ OST

〓MDT㬒᷍㋪㬚䇤--mkfsoptions⤯㭞䄵䐙Ⰹⱏ㶃⭥⤯㭞㼏᱄

ⰵ䇻 RAID5᱃RAID6〓 RAID1+0⫇⪃᷍䊻--mkfsoptions㻣䐙Ⰹ䄵㻣⤯㭞㋪ⶥ

㆙文件系统䊋㭞㈾⭥⤝㈷᷍㦘⡄㗜䇱➲㰚䇱⭥㞅㸜㵝Ⱍ⫇⪃䊻⭆䄜⭥⪦㝭㩰ᷛ

-E stride = chunk_blocks

chunk_blocks⢅㑠䄵 4096䓷ㅻ⫔㾂⭥㌊㸋⭆㸜᷍⼍䅆㬨䊻䄧Ⱀ⭞㻣䄜⪦㝭㣑᷍

㑍㿙㾕㧌⭞⭆⪦㝭⭥㭞㈾㑠᱄㰝㵍㬒䄓⡜ㅱ䔗 RAID㳖⫙⫔㾂᱄㰝ⰵ䇻MDT⼮ OST
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㑞䎀Ⱍ㬫䇤᱄

ⷝⱁ䇻䊻ⷒ㬞⿐MDT⼮ OST文件系统⭥㬒⽓᷍㧈⼯ⶓⶨ㚍㦰⤯㭞⭥㾦㻃᷍㤌⤯

㋝ 5.3ㅻ᷍㪉䐤 ldiskfs文件系统⭥ⷒ㬞⿐䁂㼏᱄

6.4.1. 㸋 mkfsェ㰄文件系统⤯㭞

㸋㑬〒⭤䔏⼤⭥ㆂ⺜᷍ㅉ䅊⤪䇤⼍ 5〓 9⪦㝭⭥ RAID5᷍〓⼍ 6〓 10⪦

㝭⭥ RAID6᱄RAID⭥㳖⫙㌎Ⱙ㈮㬨䔏㾂 I/O⭥䔏ゲ㑄Ⱙ᱄㏎㼌㤊㌗㻣᷍RAID㞅䐤䇇

㬚⭤ 1MB⭥ Lustre RPC䎞㣪㠆㞅⭆ RAID㳖⫙᷍ⱙ㸿㿉㦯⼯➛⺔⭥''Ⱒ -㾿ⶥ -㾕''㒘

⧭᱄䄵㻣㸋ェ㰄stripe_width⭥⹌㬞ᷛ

stripe_width_blocks = chunk_blocks * number_of_data_disk =

1 MB

㡅䐱number_of_data_disk⤜⟝㎉ RAID㡇㝝㾄䂊⪦㝭᷉RAID5䇱䄜㡇㝝㾄

䂊⪦㝭᷍RAID6䇱㑞)᱄

㧈 ⺜ RAID 㞅 䐤 㸿 ⳉ 㦤chunk_blocks㣂 ⼤ 㚽 䓑 ㆙ 1MB ㏐᷍ 㚨 㗕 ㈮

㦤stripe_width_blocksㅴ㆝⭌⤜⫔䇻 1MB᱄

stripe_width_blocks⭥ 䐖 ⡹ 㿌 ⭩ 䇻chunk_blocks *

number_of_data_disks⭥ 䐖᱄ ㆗ 䊻 㬚 䇤 RAID5 〓 RAID6 㬒᷍ 㿉 䐙

Ⰹstripe_width_blocks⤯㭞᷍RAID1+0䋓⤜㿉䄋᱄

㻣㘇⭥⤯㭞᷍䇤䇻䊻文件系统㪉⡙᷉/dev/sdc᷊㩰䊬㾱--reformat㬒᷍㼓⭸⥄

ldiskfs文件系统䐙Ⰹ RAID㞅䐤ᷛ

--mkfsoptions "other_options -E stride=chunk_blocks,

stripe_width=stripe_width_block"

㏞㧈᷍㧈⺜䄜⼍ 6⪦㝭⭥ RAID6᷍㞅䐤䇱 4㭞㈾⼮ 2㡇㝝㾄䂊⪦㝭᷍㚨

㗕chunk_blocks <= 1024KB/4 = 256KB᱄䇪䇻㭞㈾⪦㝭⭥㭞㑠㸋 2⭥䐙㭞᷍㳖⫙

㌎Ⱙ㣂⼤㸋 1MB᱄

6.4.2. 㶃⤠㦶䐟⭥⤯㭞㪉䐤

㧈⺜㛛㞅䐤㑬 RAID䎔㑱⤃䐒ㅴ㬚䇤㰝作㸋 OST᷍㚨㗕㡅䐱㈮㵍㬒⫇⪃㑬㭞㈾⼮䊋

㭞㈾᱄㸋㑬〒⭤ⷝ⼤⭥㾵㚽᷍㸳㗨ㅉ䅊ㅌ OST㦶䐟᷉Journal᷊⳦䊻䄜⭆Ⱑ⭥㪉⡙㩰᷍

䄓㈮㬨⪕ㅉ䄜㾂㾮 RAID1䎔㑱᷍⤃ㅌ㡅作㸋 OST⭥㶃⤠㦶䐟᱄

䊻䄜⮅㾮⭥ Lustre文件系统䐱᷍㚍㦰⭥ OST㦶䐟⫔㾂ⷀ⫐ 1GB᷍㚍㦰⭥MDT㦶

䐟⫔㾂ⷀ⫐ 4GB᷍䎃䂚㋪䄵ⷀ㯺㔫⪇㏎㬣㹒᷉Transaction᷊᷍ ⱙ㸿㿉䔉㧜䊻㦶䐟㯃㾣㩰᱄

⪬㶃᷍⪬㶃᷍㦶䐟䊻 RAM䐱䇱ⶒ⡟᱄䅓⪬᷍㤌㹒⡹㦘⡄ⴟ㹒㡘䇱䔄⹜⭥ RAM㎕⡄⫇

㰚䇱㦶䐟⭥ⶒ⡟᱄

文件系统㦶䐟䁂㼏㋪䄵㵉⺞㬚䇤--mkfsoptions⤯㭞䐙Ⰹⷙmkfs.lustre᷍㏞
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㧈:

--mkfsoptions "other_options -j -J device=/dev/mdJ"

㼌䄋⪕ㅉ䄜㶃⤠㦶䐟᷍㤌䊻 OSS㩰⭥㗠 OST䐕㾱䄵㻣⤞䑉:

1. ⪕ㅉ䄜 400MB (〓ⷝ⫔)⭥㦶䐟㤙᷉ ㅉ䅊㬚䇤RAID1 䊻᷍⡟㏞䐱 /᷍dev/sdb㬨

RAID1㪉⡙ ᱄᷊

2. 䊻㤙㩰⪕ㅉ䄜㦶䐟㪉⡙᱄䊬㾱:

[oss#] mke2fs -b 4096 -O journal_dev /dev/sdb journal_size

㡅䐱journal_size䄵 4096䓷ㅻ㌊㸋⭆㸜᱄㧈᷍1GB⭥㦶䐟⫔㾂㸋 262144᱄

3. ⷒ㬞⿐ OST᱄

䊻⡟㏞䐱᷍⡜䇤作 OST⭥/dev/sdc㬨 RAID6㪉⡙᷍䊬㾱:

1 [oss #] mkfs.lustre --ost... \

2 --mkfsoptions ="-J device=/dev/sdb1" /dev/sdc

4. 䎞⧄䊹 OST᱄

6.5. ㅌ SAN㑍ㅴ䐢 Lustre文件系统㩰

ⷚ㈾㛛⭥ゐ㦛⺇㚄⼮⹅作䊹㤊㌗᷍㛛㋪㚽㻄㶜㵉⺞ SAN㑍ㅴ䐢 Lustre文件系统᱄

䊻㑍ㅴ䐏㣑᷍㤌㋝㔨䄵㻣䅓㯹:

• 䊻㿎ⱁ SAN文件系统䐱᷍㋮⿈Ⱜ䊻ⷝ㾣㭞㈾㌊〓㰘䅞ㅻ⮄㬒᷍。⭆Ⱑⰵ㭞㈾㌊〓

㰘䅞ㅻ⮄㆙㾱㞅⼮㩰㰙᱄ⱙ Lustre文件系统⭥㪉ェ᷍䋓⡽㘃㑬䎃䐷䊻㌊⼮ inode

㩰⭥ⷀⰩ㈛䎚᱄

• Lustre文件系统㉀䇱ⷀⰩ㋪㎊䍚㾵᷍㋪㚽䇖䇱⳨⧄ⱁ⭥㋮⿈Ⱜ᱄SANㅜ〛㸿ⳉ

㎊䍚⭞⫔㑠ㅻ⮄᷍ⱙ SAN⭥⭆㸜Ⱜ㋻⧪⡟㵉⧄ⷀ䇻㡅㰜㶙㕈᱄

• 䊫㿎㋮⿈Ⱜ䄵 direct-to-SANⳞ㬞ㅴ㧌⭥文件系统⫇䊻➓㦌ⴈ㻶᷍䅓㸋⫇䊻㋮⿈Ⱜ

㚽⹜Ⱒ㦂 SAN⪦㝭㩰㦯⼯㭞㈾⭥㣒䊻㋪㚽᷍䇱㸫㳃⭥㋮⿈Ⱜ㋪㚽䅓ⱁ䐷䊎䅓㠧

文件系统᷍㧈⤜⭒⭥文件系统㧎件᱃㶙㕈㧎件〓㡅㰜㚻⼬㧎件᷍㠧㰑⭥⮈㎣᷍

⮕⭥㚻⫇⭩⭩᱄㰇䓦䐒ㅴⳤ㸫⫇⪃⭥㋮⿈Ⱜ㭞㑠⭥䋗ゴ᷍䎃䐷ⴈ㻶。⧪⡗䋗ゴ᱄

⭻㡀䍣㶙㕈Ⱜ㋻⟔Ⰹ⭥㪉䐤

⡟䍣ㆊ㩽㧈⼯⤃ⳃ㬚䇤ⱁ㶙㕈ㅴ㋻᷍䄵䋗ゴ㾵㚽〓/⼮㧀䈁Ⱙ᱄㡅䐱⿑㳃⟝㎉ᷛ

• 7.1. ⟔Ⰹ㶙㕈Ⱜ㋻⭥ⶦ㭗
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• 7.2. 㼁䄋㤔

• 7.3. 㶙㋻⟔Ⰹ⭥㚄㌊⤯㭞

• 7.4. 㪉䐤⟔Ⰹ

䓃䅃ᷛ⟔Ⰹ㶙㕈Ⱜ㋻㸋㋪䁂⹇㚽᱄

7.1. ⟔Ⰹ㶙㕈Ⱜ㋻⭥ⶦ㭗

⟔Ⰹ 䄓᷍⧧㸋㑕㔘㈼⼰᷉ Link Aggregation᷊᷍㈼⼰᷉ Trunking ⼮᷊Ⱜ㋻㈼⼰᷉ Trunking᷊᷍

㬨䄜䐷㸋㑬䋗ゴ⫙㌎ⱙㅌⱁ㹐㏎㶙㕈㑕㔘㈼⼰㸋⭆㕀ゎ㑕㔘⭥Ⳟⳉ᱄

Linuxⳃ㾱⟇䐱㳂⹊㑬゙䐷⤜㵍㏁㾮⭥⟔Ⰹ᱄㰚䇱䎃㾊㏁㾮⭥⟔ⰉⰝ㬚䇤⟔Ⰹ㚻⼬

㚄㌊᷍⡜⧧㸋㚄㬞᷉Mode ᱄᷊

㚄㬞 0⭞㚄㬞 3㵉⺞㬚䇤ⱁㅴ㋻㶋⧪䊹㠞⽃⼮㦾⫎᱄㚄㬞 4ㅌ䄜䔊ㅴ㋻㈼⼰⧪

⭆㿊㛃ㅴ㋻᷍ⱙ䔊㏐⭥㰚䇱⧪䊒⹓㼎㼁㵍⭥㯺Ⱙ⼮㯌⹅㪉Ⰹ᱄ⶤ㚄㬞⭥㼁㘉㭗㋪䊻

IEEE spec 802.3ad㏐䍳⭞᷍⡜⧧㸋㚄㬞 4〓䎀 802.3ad᱄

7.2. 㼁䄋㤔

⧪⹇⟔Ⰹ⭥䔏〚⡟⭥㿉㤔㬨᷍㑍ㅴ⭥㑞Ⱜ⮄Ⱍ䐈⧷⟔Ⰹ᱄䊻䎞⧄㤊㌗㻣᷍⳨ⴟ㹒

㡘⭥㚨Ⱜ⮄㬨ㅜ〛᷉㵉⺞ㅜ⥇㼀㑍ㅴ⭥㑞系统䄓㋪䄵㬚䇤⟔Ⰹ ᱄᷊ⱙ㰚㬚䇤⭥㦯

⼯ㅜ〛Ⱍ⡹㿌㘘㦘⪇㏎ 802.3adⰐ㲍㑕㔘㈼⼰᷉Dynamic Link Aggregation ᱄᷊

㵍㬒᷍㚻⼬䄓⡹㿌㞅䐤㸋㉀⡙⟔Ⰹ䐈⧷᱄㰚䇱㉀⡙䐈⧷⭥ Lustre㚻⼬Ⱍ⟝⼍⟔Ⰹ⹇

㚽᱄㿉䄋⟔Ⰹ⭥ㅴ㋻᷍㡅㶙㕈㤞Ⱀ⧭㿓⡹㿌㉀䇱ethtool⹇㚽᷍䄵㦘Ⰹ⪴㭕Ⱜ㋻⭥㯺Ⱙ

ゑ㡅㯌⹅㪉䐤᱄䔏㾣⭥㶙㕈㤞Ⱀ㡘Ⱍ㉀⡙ⶤ⹇㚽

㻣㘇⭥㘝㒏䇤䇻䂊䐅㛛⭥ㅴ㋻㬨ⴒ㬫䇤ethtoolᷛ

1 # which ethtool

2 /sbin/ethtool

3

4 # ethtool eth0

5 Settings for eth0:

6 Supported ports: [ TP MII ]

7 Supported link modes: 10baseT/Half 10baseT/Full

8 100baseT/Half 100baseT/Full

9 Supports auto-negotiation: Yes

10 Advertised link modes: 10baseT/Half 10baseT/Full

11 100baseT/Half 100baseT/Full

12 Advertised auto-negotiation: Yes

13 Speed: 100Mb/s
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14 Duplex: Full

15 Port: MII

16 PHYAD: 1

17 Transceiver: internal

18 Auto-negotiation: on

19 Supports Wake-on: pumbg

20 Wake-on: d

21 Current message level: 0x00000001 (1)

22 Link detected: yes

23

24 # ethtool eth1

25

26 Settings for eth1:

27 Supported ports: [ TP MII ]

28 Supported link modes: 10baseT/Half 10baseT/Full

29 100baseT/Half 100baseT/Full

30 Supports auto-negotiation: Yes

31 Advertised link modes: 10baseT/Half 10baseT/Full

32 100baseT/Half 100baseT/Full

33 Advertised auto-negotiation: Yes

34 Speed: 100Mb/s

35 Duplex: Full

36 Port: MII

37 PHYAD: 32

38 Transceiver: internal

39 Auto-negotiation: on

40 Supports Wake-on: pumbg

41 Wake-on: d

42 Current message level: 0x00000007 (7)

43 Link detected: yes

44 To quickly check whether your kernel supports bonding, run:

45 # grep ifenslave /sbin/ifup

46 # which ifenslave

47 /sbin/ifenslave
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7.3. 㶙㋻⟔Ⰹ⭥㚄㌊⤯㭞

⟔Ⰹ㚄㌊⤯㭞㋹䐧㑬⟔Ⰹ⭥ⷘⳞ㘇᱄

〚䇻⪌㭅⺟㻄⥀㔵᷍㒘⨗㒘㑠。⡜䇔㪅⭞⤜㵍⭥⪴㭕ㅴ㋻᱄ㅉ䅊㛛ㅌ

xmit_hash_policy 䁂㼏㪉䐤㸋㬫⼰⟔Ⰹ⭥layer3+4᱄ⶤ⥀㔵。〒⭤㩰⥄㾎䅊㾦

㻃᷍㧈⺜㚽〒⭤⭥⿑᷍㦜⽔〚䇻䎃㾊㾦㻃㪛⧪⺟㻄᱄䎃䂚㒘㼓㲹Ⰹ㶙㕈Ⱜ㋻⭥㒘㑠。㌈

䊞ⱁ⪴㭕Ⱜ㋻᷍㰅㦜⭆㑍ㅴ⤜。㌈䊞⭞ⱁ⪴㭕Ⱜ㋻᱄

$ xmit_hash_policy=layer3+4

miimon䁂㼏㬚⭤䇤⿈㋪䄵チ㋹㑕㔘䓕㲍᷉ⶤ⤯㭞㬨䄵⼢㘌㸋⭆㸜⭥㬒ヅヅⷕ ᱄᷊

㰝㬚⭤⭆ㅴ㋻䍰⢅⭤㵙㘘᷍⪴ⱙ䊻⭆㑕㔘ⳃ㪛㬒᷍⡽㘃㶙㕈ⳃ㪛䁰䐹⭥㵬⿐᱄䄜

⼰㏎⭥㚍㦰㪉Ⰹ㬨 100⼢㘌ᷛ

$ miimon=100

ⰵ䇻ㅰ㗇㔖⭥㶙㕈᷍㋪㬫⭒䋗ゴ䁴㬒᱄

7.4. 㪉䐤⟔Ⰹ

㪉䐤⟔Ⰹ⭥⤞䑉㧈㻣ᷛ

1. 㵉⺞⪕ㅉ䄜㞅䐤文件㎕⪕ㅉ䄜㿊㛃⭥⟔ⰉⰬ㋻ᷛ

# vi /etc/sysconfig/network-scripts/ifcfg-bond0

2. ㅌ䄵㻣㚻㦾㾕㧌文件㚊㸓ᷛ

DEVICE=bond0 IPADDR=192.168.10.79 # Use the free IP Address

of your network NETWORK=192.168.10.0 NETMASK=255.255.255.0

USERCTL=no BOOTPROTO=none ONBOOT=yes

3. ㅌ䄜〓ⱁ⪴㭕Ⱜ㋻ゴ㧌⭞⟔ⰉⰬ㋻㏐᱄ⷝ㾣 eth0⼮ eth1⭥㞅䐤文件᷉㬚䇤 VI

文⡟⢁ゎ㡘 ᱄᷊

a. 䇤 VI文⡟⢁ゎ㡘⫓㋋eth0㞅䐤文件᱄

# vi /etc/sysconfig/network-scripts/ifcfg-eth0

b. 㾿ⶥeth0文件᷍〓䓘ゴ䄵㻣㚻㦾ᷛ

DEVICE=eth0 USERCTL=no ONBOOT=yes MASTER=bond0 SLAVE=yes

BOOTPROTO=none

c. 䇤 VI文⡟⢁ゎ㡘⫓㋋eth1㞅䐤文件᱄
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# vi /etc/sysconfig/network-scripts/ifcfg-eth1

d. 㾿ⶥ eth1文件᷍〓䓘ゴ䄵㻣㚻㦾ᷛ

DEVICE=eth1 USERCTL=no ONBOOT=yes MASTER=bond0 SLAVE=yes

BOOTPROTO=none

4. 䊻㞅䐤文件/etc/modprobe.d/bond.conf䐱㪉䐤⟔ⰉⰬ㋻⼮㡅䁂㼏᱄䍶⧄㡕

Ⱀ⪴㭕Ⱜ㋻᱄

# vi /etc/modprobe.d/bond.conf

a. 䊻文件㚊㸓㾕㧌ᷛ

alias bond0 bonding options bond0 mode=balance-alb

miimon=100

b. ゴ䊹⟔Ⰹ㚄㌊ᷛ

# modprobe bonding # ifconfig bond0 up # ifenslave bond0

eth0 eth1

5. 㡕Ⱀ〓䐹㡕⪴㭕Ⱜ㋻᱄

䓃䅃ᷛ⡹㿌䇤 modprobe 㘝㒏㸋㗠⡜⟔Ⰹ⭥Ⱜ㋻ゴ䊹⟔Ⰹ㚄㌊᱄㧈⺜㿉䄋⪕

ㅉbond0⼮bond1᷍㚨㗕㑞䎀Ⱍ⡹㿌䊻bond.conf䐱㆙㾱㞅䐤᱄

䄵㻣⭥㏞䓴㎕䓵䇻䊬㾱 Red Hat Enterprise Linux ⭥系统᱄㋪䄵㵉⺞䊫㿎

/etc/sysconfig/networking-scripts/ifcfg-*ㅦ⡟㆙㾱㞅䐤᱄㻣㘇⭥㶙䍟㼋

㻙ㆊ㩽㑬㡅㰜⭥㞅䐤Ⳟⳉ᷍㧈⼯䇤 DHCP㆙㾱⟔Ⰹ᷍䄵ゑ㡅㰜⭥㪉䐤㻙ㅻ᱄㸳㗨㣠㑳ㅉ

䅊⤯㋝䎃㶙䍟᱄

https://wiki.linuxfoundation.org/networking/bonding

6. ⥊㋕/proc/net/bonding文件᷍䄵㦘Ⰹ⟔Ⰹ䓕㲍᱄㗠⟔ⰉⰬ㋻Ⱍ䇇ⶤⰵ䇇ⶤ

㚠㔝㻣⭥䄜文件ᷛ

``` # cat /proc/net/bonding/bond0 Ethernet Channel Bonding Driver: v3.0.3 (March 23,

2006)

Bonding Mode: load balancing (round-robin) MII Status: up MII Polling Interval (ms): 0

Up Delay (ms): 0 Down Delay (ms): 0

Slave Interface: eth0 MII Status: up Link Failure Count: 0 Permanent HW addr: 4c:

00:10:ac:61:e0

Slave Interface: eth1 MII Status: up Link Failure Count: 0 Permanent HW addr: 00:14:2a:

7c:40:1d ```
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7. 㵉⺞ethtool〓ifconfig⥊㋕Ⱜ㋻䓕㲍᷍⭻䄜⟔Ⰹ⭥Ⱜ㋻㸋bond0᱄

``` # ifconfig bond0 Link encap:Ethernet HWaddr 4C: 00:10:AC: 61:E0 inet addr:

192.168.10.79 Bcast:192.168.10.255 Mask:255.255.255.0 inet6 addr: fe80::4e00:10ff:feac:

61e0/64 Scope:Link UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Met-

ric:1 RX packets:3091 errors:0 dropped:0 overruns:0 frame:0 TX packets:880 errors:0 dropped:

0 overruns:0 carrier:0 collisions:0 txqueuelen:0 RX bytes:314203 (306.8 KiB) TX bytes:129834

(126.7 KiB)

eth0 Link encap:Ethernet HWaddr 4C:00:10:AC:61:E0 inet6 addr: fe80::4e00:10ff:feac:

61e0/64 Scope:Link UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:

1 RX packets:1581 errors:0 dropped:0 overruns:0 frame:0 TX packets:448 errors:0 dropped:

0 overruns:0 carrier:0 collisions:0 txqueuelen:1000 RX bytes:162084 (158.2 KiB) TX bytes:

67245 (65.6 KiB) Interrupt:193 Base address:0x8c00

eth1 Link encap:Ethernet HWaddr 4C:00:10:AC:61:E0 inet6 addr: fe80::4e00:10ff:feac:

61e0/64 Scope:Link UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:

1 RX packets:1513 errors:0 dropped:0 overruns:0 frame:0 TX packets:444 errors:0 dropped:

0 overruns:0 carrier:0 collisions:0 txqueuelen:1000 RX bytes:152299 (148.7 KiB) TX bytes:

64517 (63.0 KiB) Interrupt:185 Base address:0x6000 ```

7.4.1. 㬟㏞

䄵㻣㏞䓴㻵㬟㑬bond.conf䐱⟔Ⰹ䄵㲌㶙Ⱜ㋻eth1⼮eth2⭞bond0⭥㳖㚠ᷛ

1 # cat /etc/modprobe.d/bond.conf

2 alias eth0 8139too

3 alias eth1 via-rhine

4 alias bond0 bonding

5 options bond0 mode=balance-alb miimon=100

6

7 # cat /etc/sysconfig/network-scripts/ifcfg-bond0

8 DEVICE=bond0

9 BOOTPROTO=none

10 NETMASK=255.255.255.0

11 IPADDR=192.168.10.79 # (Assign here the IP of the bonded interface.)

12 ONBOOT=yes

13 USERCTL=no

14

15 ifcfg-ethx
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16 # cat /etc/sysconfig/network-scripts/ifcfg-eth0

17 TYPE=Ethernet

18 DEVICE=eth0

19 HWADDR=4c:00:10:ac:61:e0

20 BOOTPROTO=none

21 ONBOOT=yes

22 USERCTL=no

23 IPV6INIT=no

24 PEERDNS=yes

25 MASTER=bond0

26 SLAVE=yes

䄵㻣㏞䓴䐱᷍bond0㸋䑘Ⱜ㋻᷉MASTER᷊᷍ eth0⼮eth1㸋⪴㭕Ⱜ㋻᷉SLAVE ᱄᷊

䓃䅃ᷛbond0⭥㰚䇱⪴㭕Ⱜ㋻⭥ MAC⭹䐘᷉Hwaddr᷊㼁㵍᷍TLB⼮ ALB㻣⭥㗠

⪴㭕Ⱜ㋻⭥MAC⭹䐘⡹㿌㬨㸉䄜⭥᷍⨞⪬䐏㶃⭥㡅㰜㰚䇱㚄㬞⹓㼎⪬MAC⭹䐘᱄

1 $ /sbin/ifconfig

2

3 bond0 Link encap:EthernetHwaddr 00:C0:F0:1F:37:B4

4 inet addr:XXX.XXX.XXX.YYY Bcast:XXX.XXX.XXX.255 Mask:255.255.252.0

5 UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1

6 RX packets:7224794 errors:0 dropped:0 overruns:0 frame:0

7 TX packets:3286647 errors:1 dropped:0 overruns:1 carrier:0

8 collisions:0 txqueuelen:0

9

10 eth0 Link encap:EthernetHwaddr 00:C0:F0:1F:37:B4

11 inet addr:XXX.XXX.XXX.YYY Bcast:XXX.XXX.XXX.255 Mask:255.255.252.0

12 UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1

13 RX packets:3573025 errors:0 dropped:0 overruns:0 frame:0

14 TX packets:1643167 errors:1 dropped:0 overruns:1 carrier:0

15 collisions:0 txqueuelen:100

16 Interrupt:10 Base address:0x1080

17

18 eth1 Link encap:EthernetHwaddr 00:C0:F0:1F:37:B4

19 inet addr:XXX.XXX.XXX.YYY Bcast:XXX.XXX.XXX.255 Mask:255.255.252.0

20 UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1

21 RX packets:3651769 errors:0 dropped:0 overruns:0 frame:0
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22 TX packets:1643480 errors:0 dropped:0 overruns:0 carrier:0

23 collisions:0 txqueuelen:100

24 Interrupt:9 Base address:0x1400

7.5. 㸋⟔Ⰹ㞅䐤 Lustre文件系统

Lustre㧎件㬚䇤⟔ⰉⰬ㋻⭥ IP⭹䐘᷍⤜㿉䄋㡅㰜ⱏ㶃㞅䐤᱄⟔ⰉⰬ㋻⡜㋕䔗㠶㵉⭥

TCP/IPⰬ㋻᱄⡹䄋㬒᷍㋪㵉⺞/etc/modprobe䐱⭥ Lustrenetworks⤯㭞䐙Ⰹbond0ᷛ

options lnet networks=tcp(bond0)

7.6. 䇻⟔Ⰹ⭥⤯㋝䓫㑰

㸳㗨㵧プ⤯㋝㻣㘇⭥⤯㋝䓫㑰ᷛ

• Linux㚻⼬䊕㕌㭘䐱⭥documentation/networking/bonding.txt

• http://linux-ip.net/html/ether-bonding.html᱄

• http://linux-ip.net/html/ether-bonding.html᱄

• Linux〚㆑。⟔Ⰹ㶙䍟ᷛhttps://www.linuxfoundation.org/networking/bonding᱄ⶤ㶙

䍟⟝⼍⫔㑠文⭖᷍㣠㑳㵧プ᱄ⶤ㶙䍟⟝⼍䇻⼽ⱁⷝⶕ䊴㪉䐤⭥ㆃ㬮᷍⟝㎉䊻⟔

Ⰹ䐱㬚䇤 DHCP᱄

⭻➬䍣 Lustre㧎件系统➓䓑

8.1. 䓝⡙➓䓑 Lustre㧎件

➓䓑 Lustre㧎件᷍㛛㋪䄵㬚䇤㻣䊹⭥㧎件⟝᷉RPM᷊᷍ 〓䐒ㅴ⪴䊕⫛㕌➓䓑᱄⡟䍣

䑘䄋ㆊ㩽㧈⼯➓䓑 Lustre RPM㧎件⟝᱄⪴䊕㕌➓䓑 Lustre⭥ㆊ㩽⤜䊻⡟文⭖⭥ⳗ㸈㚻᷍

㋪䄵䊻㡅㰜⭹Ⳟ䍳⭞᱄

㋪⹊㻣䊹⭥ Lustre RPM㧎件⟝᷍Ⱍ䊻⭒㬒⭥ Linux㩭䇤ⳃ㾱⟇㩰㵉⺞㑬⥃㬵᱄䇻

㗠⟇⡟⭥㉀㳆㻙ㅻ᷍㤌⤯㋕ⳃ⤝㯖㘘᱄

8.1.1. 㿉䄋⭥㧎件

㬚䇤 RPM➓䓑 Lustre㧎件᷍㿉䄋䄵㻣➓䓑⟝ᷛ

• Lustreⴟ㹒㡘㧎件⟝᱄㻣⢎䐱㑱⨗㑬 Lustre2.9 EL7ⴟ㹒㡘㰚㿉⭥㧎件⟝᷍㡅䐱᷍

ver 䐙 Lustre⼮ kernelⳃ㾱⟇⡟᷉㏞㧈2.9.0-1.el7᷊᷍ arch䐙⪇㏎㡘ソ⹚᷉㏞

㧈x86_64 ᱄᷊䎃㾊➓䓑⟝㋪䊻Lustre Releases㚠㔝䐱〒⭤᱄
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㧎件⟝ 㯖㘘

kernel-verlustre.arch |⫙ Lustre⤚Ⰲ⭥ Linux㚻⼬ | | |᷉⡜⧧㸋 patched kernel᷊| | lustre-ver.arch | Lustre㧎件㘝㒏㾱⹅㉀ | | kmod-lustre-ver.arch |䈌⫙ Lustre⤚Ⰲ⭥ Linux㚻⼬ | | |㠆㞅⭥㚻⼬㚄㌊ | | kmod-lustre-osd-ldiskfs-ver.arch |〚䇻 ldiskfs⭥ⴟ㹒㡘⭥ Lustre⽔Ⱜ | | |㚻⼬㚄㌊ | | lustre-osd-ldiskfs-mount-ver.arch |〚䇻 ldiskfs⭥ⴟ㹒㡘⭥mount.lustre | | |⼮mkfs.lustreⶉ䑛㌃ | | kmod-lustre-osd-zfs-ver.arch |〚䇻 ZFS⭥ⴟ㹒㡘⭥ Lustre⽔Ⱜ | | |㚻⼬㚄㌊᱄lustre-osd-ldiskfs | | |⭥㳇⫛䎀᱄᷉ kmod-spl⼮kmod-zfs | | |㒎㾱㻣䊹 ᱄᷊| | lustre-osd-zfs-mount-ver.arch |〚䇻 ldiskfs⭥ⴟ㹒㡘⭥mount.lustre | | |⼮mkfs.lustreⶉ䑛㌃ | | | (ZFC⹅㉀㿌㒎㶃㻣䊹 ᱄᷊| | e2fsprogs | Lustre ldiskfs⽔Ⱜ文件系统 | | |⭥㸍⿅⹅㉀᱄| | lustre-tests-verlustre.arch 䇤䇻䊬㾱 Lustre⿹⺊⥃㬵⭥ㅦ⡟⼮⧭

㿓᷍㋪㚽䐜䇱 Lustre㋋ⳃ䎀〓⥃㬵㦬䊒

ⶱ㾬㦅᱄

• Lustre㋮⿈Ⱜ㧎件⟝᱄㻣⢎䐱㑱⨗㑬 Lustre2.9 EL7㋮⿈Ⱜ㰚㿉㧎件⟝᱄㡅䐱᷍ver

䐙 Linuxⳃ㾱⟇⡟ (㧈3.6.18-348.1.1.el5)᱄䎃㾊➓䓑⟝㋪䊻Lustre Releases㚠

㔝䐱〒⭤᱄

㧎件⟝ 㯖㘘

kmod-lustre-client-ver.arch 䈌⤜⫙ Lustre⤚Ⰲ⭥ Linux㚻⼬

㠆㞅⭥㚻⼬㚄㌊

lustre-client-ver.arch ㋮⿈Ⱜ㘝㒏㾱⹅㉀

lustre-client-dkms-ver.arch kmod-lustre-client⭥㳇⫛䎀᷍㋮⿈Ⱜ

RPM᷍⼍Ⱀ㲍㚻⼬㚄㌊䐈⧷ (DKMS)᱄

⡽㘃㑬㗠⪯㚻⼬ⷝ㾣Ⱍ➓䓑㾣⭥ RPM᷍

⭌㿉䄋㋮⿈Ⱜ⭥㶋䎜⹚ㅉ㈔᱄

䓃䅃ᷛ⨞⳨➓䓑㑬 DKMS㧎件⟝᷍ⴒ䋓䊻 Lustre㋮⿈Ⱜ㩰䊬㾱⭥㚻⼬⟇⡟⡹㿌䈌䎞

䊻➓䓑⭥ kmod-lustre-client-ver㧎件⟝⟇⡟㼁㵍᱄㧈⺜䊻㋮⿈Ⱜ㩰䊬㾱⭥㚻⼬䈌 Lustre

⤜デ㦾᷍䋓䊻㬚䇤 Lustre文件系统㧎件䐏㣑᷍⡹㿌䊻㋮⿈Ⱜ㩰➓䓑デ㦾⭥㚻⼬᱄

• Lustre LNet㶙㕈㤞Ⱀ㡘 (LND)᱄㻣⢎㑱⨗㑬 Lustre㧎件㳂⹊⭥ LND᱄

䐈⧷⭥㶙㕈㏁㾮 㯖㘘

TCP 㦯⼯䐈⧷ TCP㵉㾦⭥㶙㕈᷍⟝㎉ GigE᱃10GigE⼮ IPoIB᱄

InfiniBand㶙㕈 OpenFabrics OFED᷉o2ib᷊

gni Gemini᷉Cray⹌㯟⭥㶙㕈᷊
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 䓃䅃ᷛ䊻ⳃ㾱䐽㠻䐱᷍InfiniBand⼮ TCP⭥ Lustre LND。㈎⧄㾵⭹⡜⥃㬵᷍㡅㰜

LND䋓䇪ⷘ䓵⭥㰚䇱䎀㸍⿅᱄

• ⷀ㋪䇤㧎件᱄㧈⡹䄋⭥⿑᷍㋪➓䓑⭻㧞Ⳟⷀ㋪䇤㧎件᱄ⷝⱁ㾦㻃᷍㤌⤯㋝ 11.2ㅻ

㸋䍰㣱ⱙ䓝⡙ Lustre文件系统᱄

• ㋪䁂㧎件⟝᱄Lustre Releases㚠㔝䐱㰚㳂⹊⭥㋪䁂㧎件⟝䇱᷉⤜㵍⭥操作系统⼮㠞

㲉ⷘ䇱⤜㵍᷊ᷛ

• kernel-debuginfo᷍kernel-debuginfo-common᷍lustre-debuginfo᷍

lustre-osd-ldiskfs-debuginfoᷛ㰚㿉㧎件⟝⭥⮘㬵ⴜ⼦⼮䁂㼏᷍䇤作

䍰ⳃ㻷⼮ㆃ㉗᱄

• kernel-develᷛ⢁䅌⭻㧞Ⳟ㚄㌊᷉㧈㶙㕈㤞Ⱀ⧭㿓᷊㰚㿉⭥⤠㚻⼬䊕㕌㭘᱄

• kernel-firmwareᷛ䎌ⰵ Lustre㚻⼬䐹㾣⢁䅌⭥⢋䓝 Red Hat Enterprise Linuxⳃ

㾱⟇᱄

• kernel-headersᷛ➓䓑䊻/user/include㻣⭥㵘文件᷍䇤䇻⢁䅌䇤⿈㋶ヅ⭥

䈌㚻⼬㼁⭥⫛㕌᱄

• lustre-sourceᷛLustre㧎件䊕⫛㕌᱄

• perf᱃perf-debuginfo᱃python-perf᱃python-perf-debuginfo᷉ 㵧プ᷊ᷛ

㞅⼰ Lustre㚻⼬⟇⡟⢁䅌⺞⭥ Linux㾵㚽㹗⹅㉀᱄

8.1.2. ㈔䄋㤔

䊻➓䓑 Lustre㧎件䐏㣑᷍㤌㦘⡄㧎件㈔ⴜ⼰䄵㻣䄋㤔ᷛ

• ᷉⡹䄋᷊䊻㰚䇱㋮⿈Ⱜ㩰㬚䇤㼁㵍⭥䇤⿈ ID᷉UID᷊⼮䔊 ID᷉GID ᱄᷊㧈⺜㿉䄋㬚

䇤⤚⨅䔊᷍㤌⤯㋕ 41.1ㅻ᷍䇤⿈/䔊⭥㩰㾱⮘䇤᷉upcall᷊᷍㑬ㆃ䇱⤚⨅䇤⿈⼮

䔊⫇ upcall⭥㚻㦾᷉identity_upcall ᱄᷊

• ᷉㵧プ᷊㸋㋮⿈㳂⹊䊗⧭ shellⳤ㸫᱄ㅉ䅊ⶔ䈉㰚䇱ゐ㦛ㅻ⮄㵉⺞䊗⧭ shellⳤ㸫

㋮⿈Ⱜ⭥㦉㻿᷍䄵ⷝ⼤⭹㏜䇤 Lustre 㞅䐤⼮チ㬴ㅦ⡟᱄㵧プ㬚䇤 pdsh᷉Parallel

Distributed SHell᷊᷍ 䄓㋪㬚䇤 SSH᷉Secure SHell ᱄᷊

• ᷉㵧プ᷊㦘⡄㋮⿈Ⱜ㬒䐴㵍⤞᱄ Lustre文件系统㬚䇤㋮⿈Ⱜ㬒䐴作㸋㬒ヅ⪢᱄㧈

⺜㋮⿈Ⱜ䐏ヅ⭥㬒䐴⤜㵍⤞᷍䋓⤜㵍㋮⿈Ⱜⳤ㸫㬒᷍文件ㅌ㻵㬟⤜㵍⭥㬒ヅ⪢᱄

㬒䐴㠐䄧䄓㋪㚽⭝䐣㸫㳃᷍㏞㧈᷍㚲䄵⮘㬵ⱁㅻ⮄㸫㳃ゑ㑋㦶䐟⭩䄡㎖䇻㬒ヅ

⪢⭥㬣件᱄㸳㗨ㅉ䅊㛛㬚䇤㶙㕈㬒ヅ㾎䅊᷉NTP᷊⡄⧷㋮⿈Ⱜ⼮ⴟ㹒㡘㬒䐴㵍⤞᱄

䇱 NTP⭥ⷝⱁ㾦㻃᷍㤌⤯䊥ᷛhttp://www.ntp.org᱄

• ᷉㵧プ᷊㦘⡄➓㦌㎊䍚᷉㧈 Novell AppArmor➓㦌系统᷊⼮㶙㕈⟝⺞㔬⹅㉀⤜。ⶪ

㦦 Lustre䎞⧄䊬㾱᱄
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8.2. Lustre㧎件➓䓑㒘⧭

䓃䅃ᷛ䊻➓䓑 Lustre㧎件㣑᷍㤌⡙⳾㰚䇱⭥㭞㈾᱄Lustre㧎件⟝⼍㑬ⰵ㚻⼬⭥㾿ⶥ᷍

㰝㿉䄋㵍⫇⪃㪉⡙㆙㾱ㅜ⿆᷍㧈⺜㧎件㸕䎞㦘➓䓑᱃㞅䐤〓㏎᷍㋪㚽。⭝䐣➓㦌㸫㳃

⼮㭞㈾Ⰻ㬈᱄

➓䓑 Lustre㧎件᷍㤌⤯䍶䄵㻣⤞䑉ᷛ

1. ⼬㬖㬨ⴒ㕛䔄 Lustre➓䓑㿉㤔᱄

• 䇓件㿉㤔᷍㤌⥊㋕⭻㹆䍣᷍Lustre䇓件㞅䐤䄋㤔⼮ⷒ㬞⿐䁂㼏᱄

• 㧎件㿉㤔᷍㤌⥊㋕㩰㘇 8.1ㅻ᷍䓝⡙➓䓑 Lustre㧎件᱄

2. ⪴Lustre Releases㚠㔝㻣䊹㬫䇤䇻㛛㠞㲉⭥e2fsprogs⭥ RPM᱄

3. ⪴Lustre Releases㚠㔝㻣䊹㬫䇤䇻㛛㠞㲉⭥ Lustreⴟ㹒㡘 RPM᱄

4. 䊻㰚䇱 Lustreⴟ㹒㡘᷉MGS᱃MDS᱃OSS᷊㩰➓䓑ⴟ㹒㧎件⟝ゑe2fsprogs㧎件

⟝᱄

a. 䇤root䇤⿈⭨㔝 Lustreⴟ㹒㡘᱄

b. 䇤yum㘝㒏➓䓑㧎件⟝ᷛ

# yum --nogpgcheck install pkg1.rpm pkg2.rpm ...

c. ⼬⥊㧎件⟝㬨ⴒ䎞㦘➓䓑ᷛ

# rpm -qa|egrep "lustre|wc"|sort

d. 䐹㡕ⴟ㹒㡘᱄

e. 䊻㗠 Lustreⴟ㹒㡘㩰䐹ⶕ䄵㩰⤞䑉᱄

5. ⪴Lustre Releases㚠㔝㻣䊹㬫䇤䇻㛛㠞㲉⭥ Lustre㋮⿈Ⱜ RPMs᱄

6. Lustre㋮⿈Ⱜ㩰➓䓑㡅㋮⿈Ⱜ㧎件⟝᱄

䓃䅃ᷛ㋮⿈Ⱜ㩰䊬㾱⭥㚻⼬⟇⡟⡹㿌䈌➓䓑⭥ lustre-client-modules-ver ⟇⡟㼁㵍᱄

ⴒ䋓᷍䊻➓䓑 Lustre㋮⿈Ⱜ㧎件⟝㣑⡹㿌➓䓑デ㦾㚻⼬᱄

a. 䇤root䇤⿈⭨㔝 Lustre㋮⿈Ⱜ᱄

b. 䇤yum㘝㒏➓䓑㧎件⟝ᷛ

# yum --nogpgcheck install pkg1.rpm pkg2.rpm ...
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c. ⼬⥊㧎件⟝㬨ⴒ䎞㦘➓䓑ᷛ

# rpm -qa|egrep "lustre|kernel"|sort

d. 䐹㡕㋮⿈Ⱜ᱄

e. 䊻㗠 Lustre㋮⿈Ⱜ㩰䐹ⶕ䄵㩰⤞䑉᱄

⭻㈦䍣㞅䐤 Lustre㶙㕈᷉LNet᷊

⡟䍣ㆊ㩽㧈⼯㞅䐤 Lustre㶙㕈᷉Lustre Networking᷍LNet᷊᷍ ⟝⼍䄵㻣䍣ㅻᷛ

• 9.1. 㵉⺞lnetctl㞅䐤 LNet

• 9.2. LNet㚄㌊⤯㭞ⶦ㭗

• 9.3. 㪉䐤 Net㚄㌊⭥networks⤯㭞

• 9.4. 㪉䐤 LNet㚄㌊⭥ip2nets⤯㭞

• 9.5. 㪉䐤 LNet㚄㌊⭥routes⤯㭞

• 9.6. ⥃㬵 LNet㞅䐤

• 9.7. 㞅䐤㔘䇪ネ⥊㡘

• 9.8. LNet䁂㼏⭥䔏ゲ㬖ペ

䓃䅃ᷛ㞅䐤 LNet㬨㋪䁂⭥᱄㧈⺜㬚䇤lctl network up㘝㒏ゴ䊹 LNet᷍㰝。㬚

䇤䊻系统㩰ⳃ㻷⭥㬸 TCP/IPⰬ㋻᷉etho0 ᱄᷊㧈⺜䎃䐷㶙㕈㞅䐤㈮䔄⹜㑬᷍㚨㗕㛛⤜

㿉䄋㞅䐤 LNet᱄㧈⺜㿉䄋㬚䇤 Infiniband〓䎀ⱁ䄵㲌㶙Ⱜ㋻᷍㛛㈮㿉䄋㞅䐤 LNet㑬᱄

䊻 Lustre 2.7 䐱䅞㧌ᷛlnetctl㘝㒏㋪䄵䇤㎕䊻㗜䇱㡕Ⱀ㦯⼯㶙㕈䐏㣑⨖㬝⿐

⼤ LNet᱄㵉⺞lnetctl㘝㒏᷍㋪䄵䊻㞅䐤⼤ LNet䐏⽔᷍䓘ゴ㶙㕈Ⱜ㋻᱄㦜ⱙ᷍㧈⺜

LNet ⤜㬨䇪lnetctl⨖㬝⿐⭥᷍㚨㗕㿉䄋䊻㬚䇤lnetctl㘝㒏㏎ LNet 䐏㣑᷍䊬

㾱lnetctl lnet configure㘝㒏᱄

䊻 Lustre 2.7䐱䅞㧌ᷛⰐ㲍 LNET㞅䐤᷉Dynamic LNet Configuration᷍DLC᷊㳂

⹊㑬 C-API᷍㋪䄵䇤⧭㿓㎕㞅䐤 LNet᱄㤌⤯㋕⭻㯥㬏㹆䍣᷍LNet㞅䐤⭥ C-API᱄

9.1. 㵉⺞lnetctl㞅䐤 LNet

㵉⺞modprobeゴ䊹 LNet 㚻⼬㚄㌊⽔᷍㋪㵉⺞lnetctl⹅㉀㆙㾱⨖㬝⿐⼮㞅䐤᱄

䄜⟄㎕ⱙ䁵᷍lnetctlⷒ㬞㧈㻣ᷛ

1 lnetctl cmd subcmd [options]

ⶤ⹅㉀㋪㏎䄵㻣㞅䐤ᷛ

• 㞅䐤/㤆⨞㞅䐤 LNet
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• 䋗ゴ/䄧⨞/㻵㬟㶙㕈

• 䋗ゴ/䄧⨞/㻵㬟㔘䇪

• 㡕䇤/㆜䇤㔘䇪

• 㞅䐤㔘䇪⨆⧹

9.1.1. 㞅䐤 LNet

㵉⺞modprobeゴ䊹 LNet⽔᷍㋪㬚䇤lnetctl⹅㉀㆙㾱㞅䐤᷍ⱙ㸿㿉㡕Ⱀ㚄㌊⤯

㭞䐱䐙Ⰹ⭥㶙㕈᱄㵉⺞䐙Ⰹ-all䁂㼏᷍lnetctl⹅㉀㋪䇤㎕㞅䐤㚄㌊⤯㭞䐱䐙Ⰹ⭥㶙

㕈Ⱜ㋻᱄

1 lnetctl lnet configure [--all]

2 # --all: load NI configuration from module parameters

lnetctl⹅㉀䄓㋪䇤㎕㤆⨞ LNet⭥㞅䐤᱄

1 lnetctl lnet unconfigure

9.1.2. 㻵㬟㦌㈷㪉䐤

㬚䇤㧈㻣lnetctl㘝㒏᷍㻵㬟』Ⱀ⭥ LNet㦌㈷㪉䐤ᷛ

1 lnetctl global show

㧈ᷛ

1 # lnetctl global show

2 global:

3 numa_range: 0

4 max_intf: 200

5 discovery: 1

6 drop_asym_route: 0

9.1.3. 㳎ゴ᱃㩟⨞᱃㻵㬟㶙㕈

䊻ゴ䊹 LNet㚻⼬㚄㌊⽔᷍㋪㳎ゴ᱃㩟⨞᱃㻵㬟㶙㕈᱄

lnetctl net add㘝㒏䇤㎕㳎ゴ㶙㕈ᷛ

1 lnetctl net add: add a network

2 --net: net name (ex tcp0)

3 --if: physical interface (ex eth0)

4 --peer_timeout: time to wait before declaring a peer dead
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5 --peer_credits: defines the max number of inflight messages

6 --peer_buffer_credits: the number of buffer credits per peer

7 --credits: Network Interface credits

8 --cpts: CPU Partitions configured net uses

9 --help: display this help text

10

11 Example:

12 lnetctl net add --net tcp2 --if eth0

13 --peer_timeout 180 --peer_credits 8

䓃䅃ᷛLustre 2.10䐱㾣䋗㑬〚䇻㧎件⭥ⱁ⺍⹇㚽᷉Software based Multi-Rail᷊᷍ 䇇䓃

䅃ᷛ

• --netᷛ⤜䊺㬨Ⱑ䄜㸿ⱟ⭥᷍䅓㸋㋪䄵ㅌⱁ㶙㕈Ⱜ㋻㳎ゴ⭞㵍䄜㶙㕈䐱ᷜ

• --ifᷛ㗠Ⱜ㋻䐜㚽㼓㵍䄜㶙㕈㳎ゴ䄜⪯᷍⭌㋪䄵㸋㗠ㅻ⮄䐙ⰉⱁⰬ㋻

᷉Ⱋ⼦ⷕ᷊᷍ 㧈ᷛeth0, eth1, eth2᱄

䇻㵉⺞lnetctl net add〓/⼮ YAML㳎ゴⱁ㶙㕈Ⱜ㋻⭥Ⳟⳉ᷍㤌⤯㋕ 16.2

ㅻ᷍ⱁ⺍⭥㞅䐤᱄

lnetctl net del㘝㒏䇤㎕㩟⨞㶙㕈ᷛ

1 net del: delete a network

2 --net: net name (ex tcp0)

3 --if: physical inerface (e.g. eth0)

4

5 Example:

6 lnetctl net del --net tcp2

䓃䅃ᷛ䊻㧎件ⱁ⺍㞅䐤䐱᷍⭆Ⱑ㬚䇤--net⤯㭞。㩟⨞䎜㶙㕈ゑ㡅⟝⼍⭥㰚䇱Ⱜ

㋻᱄㧈⺜䄋㩟⨞㲹Ⰹ⭥Ⱜ㋻᷍㋪㬚䇤--if㞅⼰--net᱄

lnetctl net show㘝㒏䇤㎕㻵㬟㰚䇱〓䎀⤠㞅䐤⼤⭥㶙㕈᷍--verbose䇤䇻䐙Ⰹ

㬨ⴒ㻵㬟㼋㻙㾦㻃᱄

1 net show: show networks

2 --net: net name (ex tcp0) to filter on

3 --verbose: display detailed output per network

4

5 Examples:

6 lnetctl net show

7 lnetctl net show --verbose
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8 lnetctl net show --net tcp2 --verbose

䄵㻣⢑㻵㬟㑬㶙㕈㞅䐤⭥ビ㔵⟇⼮㼋㻙⟇᱄

1 # non-detailed show

2 > lnetctl net show --net tcp2

3 net:

4 - nid: 192.168.205.130@tcp2

5 status: up

6 interfaces:

7 0: eth3

8

9 # detailed show

10 > lnetctl net show --net tcp2 --verbose

11 net:

12 - nid: 192.168.205.130@tcp2

13 status: up

14 interfaces:

15 0: eth3

16 tunables:

17 peer_timeout: 180

18 peer_credits: 8

19 peer_buffer_credits: 0

20 credits: 256

9.1.4. 手Ⱀ㳎ゴ᱃㩟⨞᱃㻵㬟Ⱜ⮄

lnetctl peer add 㘝㒏䇤䇻㼓㧎件ⱁ⺍㞅䐤䐱手Ⱀ㳎ゴ䊗⧭Ⱜ⮄᱄㞅䐤Ⱜ⮄㬒᷍

--prim_nid䁂㼏䇤䇻䐙ⰉⰬ⮄⭥䑘 NID᷍--nid䁂㼏䇤䇻䐙Ⰹ䇪Ⱋ⼦⭥䄜⪏ NID᱄

䊻 Lustre 2.11.0⟇⡟䐱ゴ㧌㑬Ⱀ㲍Ⱜ⮄ⳃ㻷᷉Dynamic Peer Discovery᷊⹇㚽᷍䇻䎃

⹇㚽᷍㤌⤯㋕ 9.1.5᷍Ⱜ⮄⭥Ⱀ㲍ⳃ㻷᱄

1 peer add: add a peer

2 --prim_nid: primary NID of the peer

3 --nid: comma separated list of peer nids (e.g. 10.1.1.2@tcp0)

4 --non_mr: if specified this interface is created as a non

mulit-rail

5 capable peer. Only one NID can be specified in this case.
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㧈ᷛ

1 lnetctl peer add

2 --prim_nid 10.10.10.2@tcp

3 --nid 10.10.3.3@tcp1,10.4.4.5@tcp2

䄓㋪⤜䐙Ⰹ--prim-nid⭥䐖᷉Ⱜ⮄⭥䑘 NID ᱄᷊䎃㬒᷍--nid䁂㼏䐱㑱⨗⭥⭻䄜

 NIDゕ㸋ⶤⰬ⮄⭥䑘 NID᱄㧈ᷛ

lnetctl peer_add --nid 10.10.10.2@tcp,10.10.3.3@tcp1,10.4.4.5@tcp2

YAML䄓㋪䇤䇻㞅䐤Ⱜ⮄ᷛ

1 peer:

2 - primary nid: <key or primary nid>

3 Multi-Rail: True

4 peer ni:

5 - nid: <nid 1>

6 - nid: <nid 2>

7 - nid: <nid n>

㞅⼰㬚䇤㡅㰜㘝㒏᷍lnetctl peer show㘝㒏⭥ㆂ⺜㋪䇤㎕㬶ゐ㾦㻃᷍⪴ⱙ䇤䇻

㾎䑛Ⱜ⮄⭥㞅䐤〓㩟⨞᱄

lnetctl peer show -v

㭅⨗ㆂ⺜⭥䄜㏞䓴㧈㻣ᷛ

1 peer:

2 - primary nid: 192.168.122.218@tcp

3 Multi-Rail: True

4 peer ni:

5 - nid: 192.168.122.218@tcp

6 state: NA

7 max_ni_tx_credits: 8

8 available_tx_credits: 8

9 available_rtr_credits: 8

10 min_rtr_credits: -1

11 tx_q_num_of_buf: 0

12 send_count: 6819

13 recv_count: 6264

14 drop_count: 0

15 refcount: 1

16 - nid: 192.168.122.78@tcp
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17 state: NA

18 max_ni_tx_credits: 8

19 available_tx_credits: 8

20 available_rtr_credits: 8

21 min_rtr_credits: -1

22 tx_q_num_of_buf: 0

23 send_count: 7061

24 recv_count: 6273

25 drop_count: 0

26 refcount: 1

27 - nid: 192.168.122.96@tcp

28 state: NA

29 max_ni_tx_credits: 8

30 available_tx_credits: 8

31 available_rtr_credits: 8

32 min_rtr_credits: -1

33 tx_q_num_of_buf: 0

34 send_count: 6939

35 recv_count: 6286

36 drop_count: 0

37 refcount: 1

㬚䇤lnetctl㘝㒏㩟⨞Ⱜ⮄ᷛ

1 peer del: delete a peer

2 --prim_nid: Primary NID of the peer

3 --nid: comma separated list of peer nids (e.g. 10.1.1.2@tcp0)

prim_nid⤯㭞䓽㬨㿉䄋䐙Ⰹ᱄㰝䇤㎕㦘Ⰹ䄋㩟⨞⭥Ⱜ⮄᱄㧈⺜䐜䇱prim_nid⤯

㭞⡜䐙Ⰹ᷍㚨㗕䎜Ⱜ⮄Ⱍ。⡜㩟⨞᱄

㻣㘇㬨㩟⨞Ⱜ⮄10.10.10.3@tcp⭥⭆ NID⭥㏞䓴ᷛ

lnetctl peer del --prim_nid 10.10.10.2@tcp --nid

10.10.10.3@tcp

㻣㘇㬨㩟⨞䎜Ⱜ⮄⭥㏞䓴ᷛ

lnetctl peer del --prim_nid 10.10.10.2@tcp

9.1.5. Ⱜ⮄⭥Ⱀ㲍ⳃ㻷᷉Lustre 2.11䐱䅞㧌᷊
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9.1.5.1. ⶦ㭗 Ⱀ㲍ⳃ㻷᷉Dynamic Discovery᷍DD᷊㬨䄜䐷㦤ㅻ⮄㚽Ⱀ㲍ⳃ㻷Ⱜ⮄᷍ⱙ

㸿㿉㻵㬞㞅䐤⭥⹇㚽᱄䎃ⰵ䇻㞅䐤ⱁ⺍᷉Multi-Rail᷍MR᷊⳨⧄䇱䇤᱄䊻⫔㾮ゐ㦛䐱᷍

㋪㚽䇱㭞➺ㅻ⮄᷍䊻㗠ㅻ⮄㩰㞅䐤䄜⢊MRⰬ⮄㦾䄸⨗⫎᱄Ⱀ㲍ⳃ㻷㚍㦰㸋㡕䇤䓕

㲍᷍㰝㬚䇤䄜䐷㾣⭥〚䇻 LNet ping⭥㾎䅊᷍䊻⭻䄜㳖㼜㻃䐱㈮㚽ⳃ㻷䊗⧭Ⱜ⮄⭥Ⱜ㋻᱄

9.1.5.2. 㾎䅊 ⭒ㅻ⮄㩰⭥ LNet⡜䄋㤔㼓㚔Ⱜ⮄ⳃ㯮㼜㻃㬒᷍㰝ㅌ㬸㻩⧃㬵 pingⶤⰬ

⮄᱄ⰵ ping⭥䇇⫑⟝⼍Ⱜ⮄⭥ NID᷍䄵ゑ㘉㭗ⶤⰬ⮄䐈⧷㚥㾊⹇㚽⭥⡩㲹㸜᱄Ⱀ㲍ⳃ㻷

⹇㚽㸋ⱁ⺍⹇㚽䋗ゴ㑬䄜⡩㲹㸜᱄㧈⺜Ⱜ⮄䐈⧷ⱁ⺍⹇㚽᷍㰝。䊻ⰵ ping⭥䇇⫑㪉䐤

MR⡩㲹㸜᱄ㅻ⮄㬶⭞䇇⫑⽔᷍。ネ⥊MR⡩㲹㸜᷍㧈⺜MR⡩㲹㸜⡜㪉䐤᷍䋓㬚䇤㾣

⭥ PUT㼜㻃ㅌ䓵゛⭥ NID㑱⢎㵧㯮⭞Ⱜ⮄᷍䎃㼜㻃⡜⧧㸋 Push Ping᱄䊻䎃ビⰭ⭥

㾎䅊㶋⧪䐏⽔᷍⡟ㅻ⮄⼮Ⱜ⮄Ⱍㅌ䐋㼟⡬⪬⭥Ⱜ㋻㑱⢎᱄MR㰄ⳉ䊻㰇⽔㈮㬚䇤㼁䇇Ⱜ

⮄⭥Ⱜ㋻㑱⢎㑬᱄

㧈⺜Ⱜ⮄⤜䐈⧷ MR⹇㚽᷍㈮⤜。䊻 ping䇇⫑䐱㪉䐤 MR⹇㚽⡩㲹㸜᱄㵉⺞⥊㋕

ping䇇⫑᷍ㅻ⮄ㅌ〒㻅Ⱜ⮄⤜㉀⡙MR⹇㚽᷍㰇⽔㈮㆗。㬚䇤㩰⥄㾎䅊㰚㳂⹊⭥Ⱜ㋻ⳃ

㯮㼜㻃᱄

9.1.5.3. Ⱀ㲍ⳃ㻷⼮䇤⿈㋶ヅ㞅䐤 ゕ㬚Ⱀ㲍ⳃ㻷䊬㾱᷍㦵㋪手Ⱀ㞅䐤Ⱜ⮄᱄手Ⱀ⭥Ⱜ

⮄㞅䐤㬝䐶䇦㻩䇻Ⱀ㲍ⳃ㻷᷍㧈⺜手Ⱀ㞅䐤⼮Ⱀ㲍ⳃ㻷⭥㾦㻃䐏ヅ⫇䊻⥏䅍᷍䋓。⫓䇂

䄜㳖㈐㾦㻃᱄

9.1.5.4. 㞅䐤 Ⱀ㲍ⳃ㻷䊻㞅䐤Ⳟ㘇⳨⧄㤂㣪᱄䐜㚽⫓㋋〓⡶᷍㘝㒏㧈㻣ᷛ

1 lnetctl set discovery [0 | 1]

⥊㋕⭒㣑discovery㪉䐤᷍㤌㬚䇤lnetctl global show㘝㒏᷍㉀㳆㤌⤯㋕

9.1.2ㅻ᷍㻵㬟㦌㈷㪉䐤᱄

9.1.5.5. ⷚ㈾㿉䄋⨖㬝⿐Ⱀ㲍ⳃ㻷㾎䅊 ㋪䄵ⷚ㈾㿉䄋⨖㬝⿐Ⱀ㲍ⳃ㻷㾎䅊᷍ⱙ㸿㿉⭩

⫞䈌Ⱜ⮄⭥㵉㾦ᷛ

1 lnetctl discover <peer_nid> [<peer_nid> ...]

9.1.6. 㳎ゴ᱃㩟⨞⼮㻵㬟㔘䇪

㋪㵉⺞㳎ゴ䄜䔊㔘䇪㎕䐙㬟 LNet㼜㻃㧈⼯䁂䋒㔘䇪ᷛ

1 lnetctl route add: add a route

2 --net: net name (ex tcp0) LNet message is destined to.

3 The can not be a local network.

4 --gateway: gateway node nid (ex 10.1.1.2@tcp) to route
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5 all LNet messaged destined for the identified

6 network

7 --hop: number of hops to final destination

8 (1 < hops < 255)

9 --priority: priority of route (0 - highest prio)

10

11 Example:

12 lnetctl route add --net tcp2 --gateway 192.168.205.130@tcp1 --hop 2 --prio 1

lnetctl㘝㒏䇤䇻㩟⨞㔘䇪ᷛ

1 lnetctl route del: delete a route

2 --net: net name (ex tcp0)

3 --gateway: gateway nid (ex 10.1.1.2@tcp)

㏞㧈ᷛ

1 lnetctl route del --net tcp2 --gateway 192.168.205.130@tcp1

lnetctl㘝㒏䇤䇻㻵㬟㞅䐤⼤⭥㔘䇪ᷛ

1 lnetctl route show: show routes

2 --net: net name (ex tcp0) to filter on

3 --gateway: gateway nid (ex 10.1.1.2@tcp) to filter on

4 --hop: number of hops to final destination

5 (1 < hops < 255) to filter on

6 --priority: priority of route (0 - highest prio)

7 to filter on

8 --verbose: display detailed output per route

㏞㧈ᷛ

1 # non-detailed show

2 lnetctl route show

3

4 # detailed show

5 lnetctl route show --verbose

㬚䇤--verbose䁂㼏㋪㻵㬟ⷝ㼋㻙⭥㾦㻃᱄㰚䇱⭥㾦㻃㻵㬟⼮⫎㹔㳂㬟ㅵ㸋

YAMLⷒ㬞᱄䄵㻣㸋ビ㔵⟇⼮㼋㻙⟇ᷛ

1 #Non-detailed output

2 > lnetctl route show

84



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

3 route:

4 - net: tcp2

5 gateway: 192.168.205.130@tcp1

6

7 #detailed output

8 > lnetctl route show --verbose

9 route:

10 - net: tcp2

11 gateway: 192.168.205.130@tcp1

12 hop: 2

13 priority: 1

14 state: down

9.1.7. 㡕䇤⼮㆜䇤㔘䇪

⭒䄜 LNetㅻ⮄⡜㞅䐤㸋㔘䇪㡘㬒᷍LNet䓋ⳃ㚨㾊⤜䐙㼓䓵゛⭥㼜㻃᱄ⶤ⹇㚽㋪

㵉⺞䄵㻣㘝㒏㡕䇤〓㆜䇤ᷛ

1 lnetctl set routing [0 | 1]

2 # 0 - disable routing feature

3 # 1 - enable routing feature

9.1.8. 㻵㬟㔘䇪㾦㻃

䊻ㅻ⮄㩰㡕䇤㔘䇪㬒᷍。㞅㸃㾮᱃㾂㾮⼮⫔㾮㔘䇪⨆㤙᱄㤌⤯㋕ 34.3ㅻ᷍LNet

⤯㭞⮘㬵᱄㼁㾦㻃㋪㵉⺞㧈㻣㘝㒏㆙㾱⥊㋕ᷛ

1 lnetctl routing show: show routing information

2

3 Example:

4 lnetctl routing show

㭅⨗㧈㻣ᷛ

1 > lnetctl routing show

2 routing:

3 - cpt[0]:

4 tiny:

5 npages: 0

6 nbuffers: 2048
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7 credits: 2048

8 mincredits: 2048

9 small:

10 npages: 1

11 nbuffers: 16384

12 credits: 16384

13 mincredits: 16384

14 large:

15 npages: 256

16 nbuffers: 1024

17 credits: 1024

18 mincredits: 1024

19 - enable: 1

9.1.9. 㞅䐤㔘䇪⨆

㞅䐤⭥㔘䇪⨆㤙㭞䐖䐙Ⰹ㑬㸃㾮᱃㾂㾮⼮⫔㾮㔘䇪⨆㤙ⷘ䔊䐱⭥⨆㤙㭞㑠᱄

⼽ⱁ㬒⽓᷍㿉䄋ㅌ㸃㾮᱃㾂㾮⼮⫔㾮㔘䇪⨆㤙⭥㭞㑠㞅䐤㸋㚍㦰䐖䐏㶃⭥㚔㾊

䐖᱄䎃㾊䐖㬨㦌㈷䐖᷍㪉䐤⽔᷍㰝㗨ㅌ䇤䇻㰚䇱䄲㞅䐤⭥ CPU㤙᱄㧈⺜㔘䇪䄲㡕䇤᷍

㚨㗕㪉䐤⭥䐖ㅌ㑃ゕ㪛㾈᱄㧈⺜䐙Ⰹ㑬ⷝⱁ⭥⨆㤙᷍㚨㗕。㞅⨆㤙䄵㕛䔄㞅䐤ⷝ

ⶥᷜ㧈⺜䐙Ⰹ㑬ㅰ㩺⭥⨆㤙᷍㚨㗕㈮。䊻⨆㤙㵄䐚㬚䇤㬒ㅌ㡅㬮⳦᱄㧈⺜㔘䇪㩱㸕

㞅䐤᷍䋓㸿ⳉⷝⶥⶤ䐖᱄⨆㤙㭞㑠䊻䊻㔘䇪⡶〓⫓㋋㬒。䐹䐤㸋㚍㦰䐖᱄

lnetctl set㘝㒏䇤䇻㪉䐤⨆㤙㭞㚠᱄⭒㪉䐤⭥㭞䐖⡩0⫔㬒᷍。㼁䇇⭹㪉䐤

⨆㤙㭞㑠᱄⭒ⶤ䐖㸋0㬒᷍䋓。ㅌ⨆㤙㭞㑠䐹䐤㸋㚍㦰䐖᱄

1 set tiny_buffers:

2 set tiny routing buffers

3 VALUE must be greater than or equal to 0

4

5 set small_buffers: set small routing buffers

6 VALUE must be greater than or equal to 0

7

8 set large_buffers: set large routing buffers

9 VALUE must be greater than or equal to 0

㏞㧈ᷛ

1 > lnetctl set tiny_buffers 4096

2 > lnetctl set small_buffers 8192
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3 > lnetctl set large_buffers 2048

⨆㤙㭞㑠㋪䄵➕㻣㘇䎃䂚䐹䐤㸋㚍㦰䐖ᷛ

1 > lnetctl set tiny_buffers 0

2 > lnetctl set small_buffers 0

3 > lnetctl set large_buffers 0

9.1.10. ⳨ⰵ⧧㔘䇪᷉Lustre 2.13䅞㧌᷊

9.1.10.1. ⶦ㭗 ⳨ⰵ⧧㔘䇪᷉Asymmetrical Route᷊㬨䐙㎕᷍䓵䊗⧭Ⱜ⮄⭥䄜㼜㻃᷍㰝

㵉⺞㚔㔘䇪㡘⪌㭅⭞⡟ㅻ⮄᷍⭌㬨⡟ㅻ⮄䊻㼓ⶤ䊗⧭Ⱜ⮄⪌㭅㼜㻃㬒᷍㦕⤜。㬚䇤ⶤ

㔘䇪㡘᱄

䊻⮘㬵㶙㕈㬒᷍⳨ⰵ⧧㔘䇪㋪㚽。䅞ⳃ㸫㳃᱄ⱙ䊫㿎⳨ⰵ⧧㔘䇪䄓。ⷙ⹆〘⫓㋋⫔

㗦᷍ⱒ䅃⭥㋮⿈Ⱜ㋪㚽。㵉⺞⳨ⰵ⧧㔘䇪㼓ⴟ㹒㡘䓃㧌㭞㈾᱄

䅓⪬᷍㋪䄵⫓㋋ LNet⭥䄜ネ⥊᷍㰝㚽ネ⥃⭞㰚䇱㎕䓵⳨ⰵ⧧㔘䇪⭥㼜㻃᷍⤃ㅌ

㡅Ⰻ㡛᱄

9.1.10.2. 㞅䐤 ⫓㋋〓⡶⳨ⰵ⧧㔘䇪ネ⥃᷍㋪䄵㬚䇤㧈㻣㘝㒏ᷛ

1 lnetctl set drop_asym_route [0 | 1]

ⶤ㘝㒏䄵ㅻ⮄㸋⭆㸜⹅作᱄䅃㯝㈮㬨᷍Lustre㦛ゐ䐱⭥㗠ㅻ⮄Ⱍ㋪䄵䓵㾱㉗Ⰹ㬨

ⴒㅴ㬽⳨ⰵ⧧㔘䇪㼜㻃᱄

䄋㼌ネ⥊⭒㣑⭥drop_asym_route㪉䐤᷍㋪㬚䇤lnetctl global show㘝㒏᱄

㤌⤯㋕ 9.1.2ㅻ᷍㻵㬟㦌㈷㪉䐤᱄

㚍㦰㤊㌗㻣᷍⳨ⰵ⧧㔘䇪ネ⥃⪇䇻⡶䓕㲍᱄

9.1.11. 䅞㧌 YAML㞅䐤文件

ⰵ LNet⭥㞅䐤㋪䄵㬚䇤 YAMLⷒ㬞㘉㭗᷍㭅㧌ⷙlnetctl⹅㉀᱄lnetctl⹅㉀。

ㆃ㹗 YAML文件᷍㦜⽔ⰵ㡅䐱㘉㭗⭥ⷘ㳖㚠᷍䐕㾱䐙Ⰹ⭥操作᱄㧈⺜㘝㒏㼒㻣㘇㚨

䂚᷍㸕Ⰹ䅆㦯⼯操作᷍䋓䐕㾱㚍㦰操作add᱄YAML⭥䈐ⳉㅌ䊻⽔㘇䍣ㅻㆊ㩽᱄

1 lnetctl import FILE.yaml

2 lnetctl import < FILE.yaml

lnetctl import㘝㒏㳂⹊㑬㧞㋪䁂⤯㭞㎕䐙Ⰹ䄋䊻 YAML文件䐱㘉㭗⭥㳖㚠

㩰䐕㾱㚥操作᱄

1 # 㧈⺜㘝㒏㗜䇱䐙Ⰹ䁂㼏᷍㚍㦰䐕㾱᱑᱒操作add

2 lnetctl import --add FILE.yaml
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3 lnetctl import --add < FILE.yaml

4

5 # 㩟⨞文件䐱㘉㭗⭥㰚䇱㳖㚠YAML

6 lnetctl import --del FILE.yaml

7 lnetctl import --del < FILE.yaml

8

9 # 㻵㬟文件䐱㘉㭗⭥㰚䇱㳖㚠YAML

10 lnetctl import --show FILE.yaml

11 lnetctl import --show < FILE.yaml

9.1.12. ⭝⨗ YAML㞅䐤文件

lnetctl export㘝㒏䇤䇻ㅌ㞅䐤䄵 YAMLⷒ㬞⭝⨗᱄

1 lnetctl export FILE.yaml

2 lnetctl export > FILE.yaml

9.1.13. 㻵㬟 LNet㒘㑠㭞㈾㾦㻃

lnetctl⹅㉀㋪㵉⺞䄵㻣㘝㒏⫓䇂⨗ LNet㵉㾦⭥统ェ㾦㻃ᷛ

1 lnetctl stats show

9.1.14. YAML⭥䈐ⳉ

lnetctl㬖䇤⧭㿓㋪⭝㧌 YAML文件᷍⤃䊻㡅䐱㘉㭗⭥㳖㚠㩰䐕㾱㳎ゴ᱃㩟⨞〓

㻵㬟㧞䐷操作䐏䄜 ᱄ᷛ

㧈㻣㭗䍣ㅻ㰚㭗᷍㶙㕈᱃㔘䇪⼮㔘䇪⢎⭥ YAML㌊Ⱍ㋪Ⰹ䅆㸋 YAML㿓㑱᱄㗠

㿓㑱⫙䄜seq_no䓷Ⱟ᱄䊻Ⳗ⿹⭥⫎㹔㌊䐱䄓。䇱seq_no䓷Ⱟ᱄䎃䂚⮘䇤䎀㋪䄵➲⫎

㹔ⰵ䇇⭞⭝䐣⫎㹔ⳃ㪛⭥㳖㚠᱄lnetctl⹅㉀。㈂䔏⫔㝍㑇㞅䐤 YAML文件䐱Ⰹ䅆⭥

㳖㚠᷍䊻䈗⭞㬸⫎㹔㬒⤜。㵄䐚⪇㏎文件᱄

䄵㻣㈮㬨 YAML⭥䈐ⳉ᷍㘉㭗㑬㋪䄵㵉⺞ DLC操作⭥ⷘ䐷㞅䐤䊋㯹᱄⤜㬨㰚䇱

YAML䊋㯹ⰵ㗠䐷操作᷉㳎ゴ/㩟⨞/㻵㬟᷊Ⱍ㬨⡹㿌⭥᱄系统ㅌ⽗㔵䈌㤌㤔⭥操作㸿

⭥䊋㯹᱄

1 net:

2 - net: <network. Ex: tcp or o2ib>

3 interfaces:

4 0: <physical interface>
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5 detail: <This is only applicable for show command. 1 - output

detailed info. 0 - basic output>

6 tunables:

7 peer_timeout: <Integer. Timeout before consider a peer dead>

8 peer_credits: <Integer. Transmit credits for a peer>

9 peer_buffer_credits: <Integer. Credits available for receiving

messages>

10 credits: <Integer. Network Interface credits>

11 SMP: <An array of integers of the form: "[x,y,...]", where each

12 integer represents the CPT to associate the network interface

13 with> seq_no: <integer. Optional. User generated, and is

14 passed back in the YAML error block>

seq_no䓷Ⱟ⼮㼋㻙㾦㻃䓷ⰯⰝ㗜䇱䊻㭅⨗䐱㻵㬟᱄

1 routing:

2 - tiny: <Integer. Tiny buffers>

3 small: <Integer. Small buffers>

4 large: <Integer. Large buffers>

5 enable: <0 - disable routing. 1 - enable routing>

6 seq_no: <Integer. Optional. User generated, and is passed back in

the YAML error block>

seq_no䓷Ⱟ㗜䇱䊻㭅⨗䐱㻵㬟᱄

1 statistics:

2 seq_no: <Integer. Optional. User generated, and is passed back in the

YAML error block>

seq_no䓷Ⱟ㗜䇱䊻㭅⨗䐱㻵㬟᱄

1 route:

2 - net: <network. Ex: tcp or o2ib>

3 gateway: <nid of the gateway in the form <ip>@<net>: Ex:

192.168.29.1@tcp>

89



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

4 hop: <an integer between 1 and 255. Optional>

5 detail: <This is only applicable for show commands. 1 - output

detailed info. 0. basic output>

6 seq_no: <integer. Optional. User generated, and is passed back in the

YAML error block>

seq_no䓷Ⱟ⼮㼋㻙㾦㻃䓷ⰯⰝ㗜䇱䊻㭅⨗䐱㻵㬟᱄

9.2. LNet㚄㌊⤯㭞ⶦ㭗

LNet㚻⼬㚄㌊⤯㭞䐙Ⰹ㑬㧈⼯㞅䐤 LNet䄵㞅⼰ Lustre䊬㾱᷍㡅䐱⟝㎉㑬䇇㞅䐤㚥

㾊 NICⷙ Lustre㬚䇤᷍Lustre㬚䇤㚥㔘䇪⭩᱄

LNet⭥⤯㭞䄜⟄⡄⫇䊻/etc/modprobe.d/lustre.conf文件䐱᱄䇱㾊㤊㌗㻣᷍

䎃㾊⤯㭞㋪㚽⫇⪃䊻/etc/modprobe.conf文件䐱᷍⭌䓵 RHEL5⼮ SLES10⽔᷍䎃䐷

䇤ⳉ㈮㡛䐤㑬᷍ⱙ㬚䇤⭆Ⱑ⭥/etc/modprobe.d/lustre.conf文件᷍ビ⿐㑬 Lustre

㶙㕈㞅䐤⭥㏎⼮ⳃ᱄ⶤ文件⟝⼍䄜〓ⱁ㳖㚠᷍㗠㳖㚠䈐ⳉ㧈㻣ᷛ

1 options lnet parameter=value

䄋㼌䐙Ⰹ Lustre䇇ⶤ㬚䇤㚥㶙㕈Ⱜ㋻᷍㚨㈮䄋㗕㪉䐤networks⤯㭞᷍䄋㗕㪉

䐤ip2nets⤯㭞᷉䄜⪯䐜㚽㬚䇤㡅䐱䐏䄜᷊ᷛ

• networksᷛ䐙Ⰹ Lustre㬚䇤⭥㶙㕈᱄

• ip2netsᷛ㑱⨗㰚䇱㦌㈷㋪䇤⭥㶙㕈᷍㗠㶙㕈ⰵ䇇䄜 IP⭹䐘ⳗ㸈᱄LNet㵉⺞

⭹䐘㑱⢎⭥㠆㞅⥊䍳㎕㬗⢑⡟〛㋪䇤⭥㶙㕈᱄

ⷝⱁ㻙ㅻ᷍㤌⥊㋕ 9.3ㅻ᷍㪉䐤 LNet㚄㌊⭥networks⤯㭞⼮ 9.4ㅻ᷍㪉䐤 LNet

㚄㌊⭥ip2nets⤯㭞᱄

䄋㼌㪉䐤㶙㕈ヅ⭥㔘䇪᷍㚨㈮㬚䇤ᷛ

• routesᷛ㑱⨗㶙㕈᷍䄵ゑ㵉⺞㚥㾊 NID䓋ⳃ⭞䎃㾊㶙㕈᱄

ⷝⱁ㻙ㅻ᷍㤌⥊㋕ 9.5ㅻ᷍㪉䐤 LNet㚄㌊⭥routes⤯㭞

㋪㵉⺞㞅䐤㔘䇪㡘ネ⥊⧭㿓᷍㡕䇤 Lustreㅻ⮄㩰⭥㔘䇪㡘䊬㾱䓕㌗ネ⥃⹇㚽᷍⪴ⱙ

㦧⺞㋕㩰㦆㯡〛⭥㔘䇪ㅻ⮄᷍㦜⽔䊻䍰㾿ⶕ⽔䐹㾣⿷ⶕ㬚䇤䎃㾊㔘䇪ㅻ⮄᱄

㶋䎜⭥㔘䇪㚄㌊⤯㭞᷍㤌⤯㋕⭻㯥㬏㧞䍣᷍㞅䐤文件⼮㚄㌊⤯㭞᱄

䓃䅃

ㅉ䅊㛛㬚䇤 IP⭹䐘ⱙ⤜㬨䑘〛㘜᷍䄵⢄ⷝ㤂㯪⭹Ⱒ㦂⮘㬵㦶䐟⤃㬚䇤ⱁⰬ㋻⮘

㬵㞅䐤᱄
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9.2.1. 㬚䇤 Lustre㶙㕈⢋㬗ⴜ᷉NID᷊㎕⢋㬗ㅻ⮄

Lustre㶙㕈⢋㬗ⴜ᷉NID᷊㋪䄵㸉䄜⭹⢋㬗 Lustre㶙㕈Ⱜ⮄᷍㰝⟝⼍ㅻ⮄ ID⼮㶙㕈

㏁㾮᱄NID⭥ⷒ㬞㸋ᷛ

1 network_id@network_type

㏞㧈ᷛ

1 10.67.73.200@tcp0

2 10.67.75.100@o2ib

⭻䄜㼏⢋㬗㑬䄜 TCP/IPㅻ⮄᷍⭻ⱟ㼏⢋㬗㑬䄜 InfiniBandㅻ⮄᱄

⭒䊻㋮⿈Ⱜ㩰䊬㾱mount㘝㒏㬒᷍㋮⿈Ⱜ㵉⺞MDS⭥ NID㎕ネ㰘㞅䐤㾦㻃᱄㧈⺜

ⶤMDS㉀䇱ⱁ NID᷍䋓㋮⿈Ⱜ䇇㸋㡅⡟⭹㶙㕈䁂䇤㬫⭒⭥ NID᱄

㼌䄋㦘㦰㚥 NID㬫⼰䇤䊻mount㘝㒏䐱᷍㋪䄵㬚䇤lctl㘝㒏᱄㼌䄋㑱⨗MDS⭥

㰚䇱 NID᷍㤌䊻MDS㩰䊬㾱ᷛ

1 lctl list_nids

㼌䄋㦘㦰㋮⿈Ⱜ㬨ⴒ㚽㵉⺞ⷙⰉ⭥ NID㑍ㅴ⭞MDS᷍㋪䄵䊻㋮⿈Ⱜ㩰䊬㾱ᷛ

1 lctl which_nid MDS_NID

9.3. 㪉䐤 LNet㚄㌊⭥networks⤯㭞

㧈⺜䄜ㅻ⮄䇱ⱁ㶙㕈Ⱜ㋻᷍㚨㗕㛛㵉⧄㿉䄋㸋 Lustre䐙Ⰹ䄜䓉䇤Ⱜ㋻᱄㋪

䊻lustre.conf文件䐱㳎ゴ䄜㳖㪉䐤 LNet㚄㌊⭥networks⤯㭞⭥㳖㚠᱄

1 options lnet networks=comma-separated list of

2 networks

㻣㘇⭥㏞䓴䐙Ⰹ㦤 Lustreㅻ⮄㬚䇤䄜 TCP/IPⰬ㋻⼮䄜 InfiniBandⰬ㋻ᷛ

1 options lnet networks=tcp0(eth0),o2ib(ib0)

㻣㘇⭥㏞䓴䐙Ⰹ㦤 Lustreㅻ⮄㬚䇤 TCP/IPⰬ㋻eth1ᷛ

1 options lnet networks=tcp0(eth1)

ⷚ㈾⤜㵍⭥㶙㕈㪉ェ᷍㋪㚽㿉䄋㸋 Lustre㘘㦘䐙Ⰹ㶙㕈⭥Ⱜ㋻᱄㏞㧈᷍䄵㻣㘝㒏䐱᷍

㘘㦘䐙Ⰹ㑬㶙㕈tcp0㬚䇤Ⱜ㋻eth2᱃㶙㕈tcp1㬚䇤Ⱜ㋻eth3ᷛ

1 options lnet networks=tcp0(eth2),tcp1(eth3)
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⭒㶙㕈㡕Ⱀ㠻ヅ䇱ⱁⰬ㋻㋪䇤㬒᷍Lustre。ⷚ㈾㳙㭞䁂䋒䔏ゲ㔘䇪᱄䄜⭊㶙㕈㑍

ㅴㅉ㑃᷍Lustreㅌ㠻㶜㶙㕈⡄⧷㑍ㅴ᱄䊻 Lustre㶙㕈䐱᷍ゕ㬚㵍䄜ㅻ⮄㩰䇱ⱁⰬ㋻㋪

䇤᷍㶙㕈㑍ㅴ䊻ⳃ㪛䍰㬒᷍䄓⤜。ㅌ㔘䇪㣱䐢㒎䄜Ⱜ㋻᱄

䓃䅃ᷛlustre.conf䐱⭥ LNet㳖㚠㆗㉗Ⰹ㑬⡟〛ㅻ⮄䇤㚥㘜䓷⧧⽕㰝⭥Ⱜ㋻᷍

ⱙ⤜䇑㼍㔘䇪㉗⥀᱄

9.3.1. ⱁ⭹䐘ⴟ㹒㡘⭥㏞䓴

⭒䄜㉀䇱ⱁ IP⭹䐘⭥ⴟ㹒㡘᷉ⱁ⭹䐘ⴟ㹒㡘᷍Multihome Server᷊㑍㧌 Lustre

㶙㕈㬒᷍㿉䄋㪉䐤䄜㾊㞅䐤᱄㻣㘇⭥㏞䓴䐱᷍㶙㕈⟝⼍㑬䄵㻣ㅻ⮄ᷛ

• ⴟ㹒㡘 svr1᷍㧞 TCP㶙㋉᷉eth0᱃eth1⼮eth2᷊⼮䄜 InfiniBand㶙㋉᱄

• ⴟ㹒㡘 svr2᷍㧞 TCP㶙㋉᷉eth0᱃eth1⼮eth2᷊⼮䄜 InfiniBand㶙㋉᱄㡅

䐱᷍Ⱜ㋻eth2⤜䇤䇻 Lustre㶙㕈᱄

• TCP㋮⿈Ⱜ᷍㗠㋮⿈Ⱜ䇱䄜⭆Ⱑ⭥ TCPⰬ㋻᱄

• InfiniBand㋮⿈Ⱜ᷍㗠㋮⿈Ⱜ䇱䄜⭆Ⱑ⭥ InfinibandⰬ㋻䄵ゑ䄜䇤䇻㏎⭥

TCP/IPⰬ㋻᱄

䊻䎃㏞䓴䐱᷍㪉䐤 networks䁂㼏ᷛ

• 䊻㗠ⴟ㹒㡘᷉᷍ ゕsvr1⼮ svr2᷊⭥lustre.conf文件䐱㳎ゴᷛ

1 options lnet networks=tcp0(eth0),tcp1(eth1),o2ib

• ⰵ䇻 TCP㋮⿈Ⱜ㎕㯖᷍⭻䄜⳨⿹㯮⭹䐘⭥ IPⰬ㋻䓵Ⱀ⡜䇤䇻tcp0᱄䅓⪬᷍䐜

䇱䄜Ⱜ㋻⭥ TCP㋮⿈Ⱜ㸿㿉䊻lustre.conf文件䐱Ⰹ䅆䁂㼏᱄

• 䊻 InfiniBand㋮⿈Ⱜ⭥lustre.conf文件䐱㳎ゴᷛ

1 options lnet networks=o2ib

䓃䅃ᷛ䊻㚍㦰㤊㌗㻣᷍Lustreㅌ⽗㔵⿹㯮Ⱜ㋻᷉loopback᷍lo0 ᱄᷊㦜ⱙ᷍Lustre⤜。

⽗㔵⿹㯮Ⱜ㋻⭥⢑㘜 IP⭹䐘᱄䅓⪬᷍㧈⺜㛛㸋⿹㯮Ⱜ㋻㪉䐤㑬⢑㘜 IP⭹䐘᷍㛛⡹㿌㬚

䇤 LNet⭥networks⤯㭞䐙Ⰹ㰚㬚䇤⭥ Lustre㶙㕈᱄

䓃䅃ᷛ㧈⺜ⴟ㹒㡘䊻㵍䄜䓴㶙㩰䇱ⱁ㶙㕈Ⱜ㋻᷍㚨㗕 Linux㚻⼬ㅌ㬚䇤㞅䐤⭻䄜

⭥Ⱜ㋻ⳃ㯮㰚䇱㒘㑠᷉㬽㻿䇻 Linuxⱙ⤜㬨 Lustre ᱄᷊䊻䎃䐷㤊㌗㻣᷍䇇㬚䇤㶙㕈Ⱜ㋻

⟔Ⰹ᱄ⷝⱁ䇻㶙㕈Ⱜ㋻⟔Ⰹ⭥㾦㻃᷍㤌⤯㋕⭻㡀䍣᷍⟔Ⰹ㶙㕈Ⱜ㋻⭥㪉䐤᱄
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9.4. 㪉䐤 LNet㚄㌊⭥ip2nets⤯㭞

㬚䇤 ip2nets䁂㼏⭥⧂㈑㵉⧄㬨᷍䊻㰚䇱ⴟ㹒㡘⼮㋮⿈Ⱜ㩰㬚䇤⭆㦌㈷㵉䇤

⭥lustre.conf文件᱄㗠ㅻ⮄。䇤㡅䐱⭥ IP⭹䐘㚄㬞㑱⢎㠆㞅⡟ㅻ⮄⭥⡟⭹ IP⭹

䐘᷍⪴ⱙ䍳⭞⡟ㅻ⮄⭥㋪䇤㶙㕈᱄

㤌䓃䅃᷍ip2nets䁂㼏䐱㑱⨗⭥ IP⭹䐘㚄㬞㆗㆗䇤䇻⢋㬗㗠ㅻ⮄䇇ⶤ㬚䇤㚥㾊

㶙㕈᱄LNet⤜。ㅌ㡅䇤䇻㦯⼯㡅㰜⭥㵉㾦㚠⭥᱄

㏞㧈᷍㶙㕈䐱⭥ㅻ⮄㉀䇱䄵㻣 IP⭹䐘ᷛ

• ⴟ㹒㡘 svr1ᷛeth0⭥ IP⭹䐘㸋192.168.0.2᷍Infiniband᷉o2ib᷊㩰⭥ IP⭹䐘

㸋132.6.1.2᱄

• ⴟ㹒㡘 svr2ᷛeth0⭥ IP⭹䐘㸋192.168.0.4᷍Infiniband᷉o2ib᷊㩰⭥ IP⭹䐘

㸋132.6.1.4᱄

• TCP㋮⿈Ⱜ⭥ IP⭹䐘㸋192.168.0.5-255᱄

• Infiniband㋮⿈Ⱜ Infiniband᷉ o2ib 㩰᷊⭥ IP⭹䐘㸋132.6.[2-3].2, .4, .6,

.8᱄

䊻㗠㋮⿈Ⱜ⼮ⴟ㹒㡘⭥lustre.conf文件䐱㳎ゴᷛ

1 options lnet 'ip2nets="tcp0(eth0) 192.168.0.[2,4]; \

2 tcp0 192.168.0.*; o2ib0 132.6.[1-3].[2-8/2]"'

ip2nets䐱⭥㗠䄜㳖㘝㒏㼁⭒䇻䄜㳖⺇䋓᱄

㞅䐤ⴟ㹒㡘㬒᷍LNet㳖㚠⭥㯔㿓⼽䐹䄋᱄㧈⺜䄜ⴟ㹒㡘㋪㵉⺞ⱁ㶙㕈ⳤ㸫᷍ㅌ

㬚䇤䊻lustre.conf文件䐱䐙Ⰹ⭥⭻䄜㶙㕈᱄

㧈⺜svr1⼮svr2㠆㞅⭻䄜㳖⺇䋓᷍䋓 LNet 䊻䎃㾊〛㡘㩰ㅌ㬚䇤eth0作

㸋tcp0᱄᷉ ゕ㬚svr1⼮svr2䄓㠆㞅⭻ⱟ㳖⺇䋓᷍㦵㬚䇤㠆㞅⭻䄜㳖⺇䋓⭥㶙㕈 ᱄᷊

[2-8/2]ⷒ㬞⢎㬟⪴ 2⭞ 8᷍䄵 2㸋ヅⷕ䑑⤞䋗ゴ᷍ゕ 2᱃4᱃6᱃8᱄䅓⪬᷍㋮⿈

Ⱜ132.6.3.5ㅌ䍳⤜⭞㠆㞅⭥ o2ib㶙㕈᱄

䊻 Lustre 2.10䐱䅞㧌᷍䓃䅃ᷛⱁ⺍㚄㬞㡛䇤㑬㚻⼬㚄㌊䐱ⰵip2nets⭥ㆃ㹗᷍䓋ⱙ

䊻䇤⿈㋶ヅ䐱ⰵip2nets㆙㾱 IP㚄㬞㠆㞅᷍ㅌ䐏䓋㸋㶙㕈Ⱜ㋻᷍㦜⽔㳎ゴ⭞系统䐱᱄

㬸㠆㞅ⶤ IP㚄㬞⭥㶙㕈Ⱜ㋻ㅌ⡜㳎ゴ⭞㶙㕈䐱᱄

㧈⺜Ⱜ㋻⼮ IP㚄㬞㑞䎀Ⱍ㻵㬞䐙Ⰹ㑬᷍㚨㗕㵉⺞㠆㞅 IP㚄㬞⭤⭞⭥Ⱜ㋻᷍ㅌ㵍㻵

㬞Ⰹ䅆⭥Ⱜ㋻㆙㾱⡩䍶᱄

㏞ 㧈᷍tcp(eth0)㸋192.168.*.3᷍ ⱙ 䊻 系 统 䐱 㵍 㬒 ⫇ 䊻eth0 ==

192.158.19.3⼮ eth1 == 192.168.3.3᷍䋓ⶤ㞅䐤ㅌ。䅓㚄㬞㠆㞅䈌䐙㝪⭥Ⱜ

㋻㼁⨆㵜ⱙ㬈➽᱄

⭒⨗㻷㞅䐤⤜䄜䐣㬒᷍。㤆㹛⭹⫓䇂㈐㾦㻃᱄㛛㋪㬚䇤䄵㻣㘝㒏㞅䐤ip2netsᷛ
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lnetctl import < ip2nets.yaml

㧈ᷛ

1 ip2nets:

2 - net-spec: tcp1

3 interfaces:

4 0: eth0

5 1: eth1

6 ip-range:

7 0: 192.168.*.19

8 1: 192.168.100.105

9 - net-spec: tcp2

10 interfaces:

11 0: eth2

12 ip-range:

13 0: 192.168.*.*

9.5. 㪉䐤 LNet㚄㌊⭥routes⤯㭞

LNet㚄㌊⭥routes⤯㭞䇤䇻⢋㬗 Lustre㞅䐤䐱⭥㔘䇪㡘᷍㰝㗨䊻㗠 Lustreㅻ⮄

⭥ modprobe.conf文件䐱㆙㾱㞅䐤᱄

㪉䐤routes⭥㚠⭥㵉⧄㬨䇤㎕㑍ㅴ㼁⿆ⷕ㏌⭥䓴㶙᷍〓䎀ㅜ⥇㑍ㅴ㑞䐷⤜㵍㏁㾮

⭥㶙㕈᷍㧈 tcp⼮ o2ib᱄

LNet⭥routes⤯㭞䐙Ⰹ䄜㔘䇪ㅻ⮄㑱⢎᷍䄵㗑⼦ⷕ᱄㗠㼏㔘䇪⟝⼍䄜㶙㕈

⼦㕌᷍䄵ゑ⽔㘇ⷛ㰇⭥㔘䇪ㅻ⮄㑱⢎ᷛ

1 routes=net_type router_NID(s)

㻣㘇⭥㏞䓴䐙Ⰹ㑬㯌㼓㔘䇪᷍TCP㋮⿈Ⱜ㋪䄵ⳤ㸫 IB㶙㕈㩰⭥ Lustre䓫䊕᷍IBⴟ

㹒㡘䄓㋪䄵ⳤ㸫 TCP㶙㕈ᷛ

1 options lnet 'ip2nets="tcp0 192.168.0.*; \

2 o2ib0(ib0) 132.6.1.[1-128]"' 'routes="tcp0 132.6.1.[1-8]@o2ib0; \

3 o2ib0 192.16.8.0.[1-8]@tcp0"'

㣦ㅴ㑞㶙㕈⭥㰚䇱 LNet㔘䇪ㅻ⮄Ⱍ㬨⭩㾈⭥᱄㰝㗨䐱⤜⫇䊻䑘㔘䇪ㅻ⮄〓⡙䇤

㔘䇪ㅻ⮄᷍㒘㑠䊹䊻㰚䇱㋪䇤㔘䇪ㅻ⮄㩰㉚⽃⤝᱄

LNet㔘䇪ㅻ⮄⭥㭞㑠㗜䇱㩰㻿᱄䇇ⶤ㞅⡙䔄⹜㭞㚠⭥㔘䇪ㅻ⮄᷍䄵⪇㏎㰚㿉⭥文

件ⴟ㹒⫙㌎᷍㶃ゴ 25᷆⭥Ⱀ㲍䈁㑠᱄
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9.5.1. 㔘䇪㞅䐤㬟㏞

䊻㋮⿈Ⱜ㩰⭥lustre.conf文件䐱㳎ゴᷛ

1 lnet networks="tcp" routes="o2ib0 192.168.0.[1-8]@tcp0"

䊻ⴟ㹒㡘ㅻ⮄㩰㬚䇤ᷛ

1 lnet networks="tcp o2ib" forwarding=enabled

䊻MDSㅻ⮄㩰㬚䇤㼁ⳕ⭥㔘䇪ᷛ

1 lnet networks="o2ib0" routes="tcp0 132.6.1.[1-8]@o2ib0"

㡕Ⱀ㔘䇪ⴟ㹒䊬㾱:

1 modprobe lnet

2 lctl network configure

9.6. ⥃㬵 LNet㞅䐤

䊻㶋⧪ Lustre㶙㕈㞅䐤⽔᷍㣠㑳ㅉ䅊㛛㬚䇤 Lustre㧎件㳂⹊⭥ LNet Self-Test㎕⥃

㬵㛛⭥ LNet㞅䐤᱄䇻㬚䇤 LNet Self-Test⭥ⷝⱁ㾦㻃᷍㤌⤯㋕⭻㧞㬏ⱟ䍣᷍Lustre㶙

㕈㾵㚽⥃㬵᷉LNet Self-Test᷊᱄

9.7. 㞅䐤㔘䇪㡘ネ⥊㡘

㧈⺜䊻 Lustre㞅䐤䐱᷍⤜㵍㏁㾮⭥㶙㕈᷍㧈 TCP/IP㶙㕈⼮ Infiniband㶙㕈᷍㵉⺞㔘

䇪ㅻ⮄㆙㾱㑍ㅴ᷍㚨㗕㋪䄵䊻㋮⿈Ⱜ⼮ⴟ㹒㡘㩰䊬㾱㔘䇪ㅻ⮄ネ⥊㡘䄵チ㬴㔘䇪㡘⭥䓕

㲍᱄䊻ⱁ㳙㔘䇪㞅䐤䐱᷍㋪䄵䊻㔘䇪ㅻ⮄㩰㞅䐤㔘䇪ㅻ⮄ネ⥊㡘᷍⪴ⱙチ㬴㡅㻣䄜㳙㔘

䇪ㅻ⮄⭥䊬㾱䓕㌗᱄

㔘䇪ㅻ⮄ネ⥊㡘⭥㞅䐤㋪㵉⺞䊻lustre.conf䐱㪉䐤 LNet⤯㭞㆙㾱᱄㳎ゴ⭥㳖㚠

ⷒ㬞㧈㻣ᷛ

1 options lnet

2 router_checker_parameter=value

㔘䇪ㅻ⮄ネ⥊㡘⭥⤯㭞⟝㎉ᷛ
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• live_router_check_intervalᷛ䐙Ⰹ㔘䇪ㅻ⮄ネ⥊⧭㿓 ping䊻㼀㔘䇪ㅻ⮄

⭥㬒ヅヅⷕ᷉䄵㘌㸋⭆㸜 ᱄᷊㚍㦰䐖㸋 0᷍ゕ⤜㆙㾱ネ⥊᱄ㅌⶤ䐖㪉䐤㸋 60᷍㤌㭅

㧌ᷛ

1 options lnet live_router_check_interval=60

• dead_router_check_intervalᷛ䐙Ⰹ㔘䇪ㅻ⮄ネ⥊⧭㿓ネ⥊㯡㶗㔘䇪ㅻ⮄⭥

㬒ヅヅⷕ᷉䄵㘌㸋⭆㸜 ᱄᷊㚍㦰䐖㸋 0᷍ゕ⤜㆙㾱ネ⥊᱄ㅌⶤ䐖㪉䐤㸋 60᷍㤌㭅㧌ᷛ

1 options lnet dead_router_check_interval=60

• auto_down -㡕䇤/㆜䇤᷉1/0᷊㔘䇪ㅻ⮄䓕㲍⭥䓵Ⱀ⢋エ᱄㚍㦰䐖㸋 1᱄䄋㼌㆜䇤

㔘䇪㡘⢋エ᷍㤌㭅㧌ᷛ

1 options lnet auto_down=0

• router_ping_timeoutᷛ䐙Ⰹ㔘䇪ㅻ⮄ネ⥊㡘䊻ネ⥊䊻㼀㔘䇪ㅻ⮄

〓㯡㶗㔘䇪ㅻ⮄㬒⭥⧍㬒㬒ヅ᱄㔘䇪ㅻ⮄ネ⥊㡘⢑䊻㬒ヅヅⷕ

㸋dead_router_check_interval⼮live_router_check_interval㚻 ⷙ

䊻㼀㔘䇪ㅻ⮄〓㯡㶗㔘䇪ㅻ⮄ⳃ㯮䄜⪯ ping 㼜㻃᱄㚍㦰䐖㸋 50᱄䄋ㅌ䐖㪉䐤

㸋 60᷍㤌㭅㧌ᷛ

1 options lnet router_ping_timeout=60

䓃䅃 rᷛouter_ping_timeout䈌㚍㦰⭥ LND⧍㬒䄜䐣᱄䊻⫔ゐ㦛㩰᷍㧈⺜ LND

⧍㬒䋗ゴ᷍㚨㗕router_ping_timeout䄓⡹㿌䋗ゴ᱄ⰵ䇻ㅰ⫔⭥㦛ゐ᷍㸳㗨ㅉ䅊㬚

䇤ㅰ⫔⭥㬒ヅヅⷕ᱄

• check_routers_before_useᷛ䐙Ⰹ㬨ⴒ䊻㬚䇤㣑ネ⥊㔘䇪ㅻ⮄᱄㚍㦰㸋off᱄

㧈⺜⪬⤯㭞㪉䐤㸋on᷍䋓dead_router_check_interval⭥⤯㭞⡹㿌㪉䐤㸋

䎞䎜㭞᱄

1 options lnet check_routers_before_use=on

㔘䇪ㅻ⮄ネ⥊㡘⪴㗠㔘䇪㡘〒⭤䄵㻣㾦㻃ᷛ
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• 㔘䇪ㅻ⮄⡜㆜䇤⭥㬒ヅ⮄

• 㔘䇪ㅻ⮄⡜㆜䇤⭥㬒ヅ⧅Ⱙ

㧈⺜router_ping_timeout㬒ヅ㚻㔘䇪ㅻ⮄ネ⥊㡘㸕㬶⭞㔘䇪ㅻ⮄Ⳗ⿹⭥㼜㻃᷍

䋓㸳㗨㦰㸋ⶤ㔘䇪ㅻ⮄㸋down䓕㲍᱄

㧈⺜䄜㔘䇪ㅻ⮄⡜⢋エ㸋up䓕㲍⤃㚽⹜㼍䇇ping᷍⧍㬒ㅌ⡜䐹䐤᱄

㧈⺜㔘䇪ㅻ⮄⧪⹇ⳃ㯮㑬 100㭞㈾⟝᷍䋓ⶤ㔘䇪ㅻ⮄⭥ⳃ㯮㭞㈾⟝ェ㭞㡘⭥䐖㸋

100᱄

9.8. LNet䁂㼏⭥䔏ゲ㬖ペ

ⰵ䇻networks᱃ip2nets⼮routes䁂㼏᷍㤌⤯䍶䄵㻣㬖㏞䄵⡽㘃㞅䐤⫎㹔᱄

9.8.1. 䇤䅞⼦Ⱋ⼦

䊻䄜㾊 Linuxⳃ㾱⟇䐱᷍Ⱋ⼦㋪㚽㿉䄋㬚䇤⭆䅞⼦〓㯌䅞⼦㆙㾱䓋䅆᱄䊻㚔㾊㲹㭃

㤊㌗㻣᷍options㋪㚽㧈㻣㰚㬟ᷛ

1 options

2 lnet'networks="tcp0,elan0"'

3 'routes="tcp [2,10]@elan0"'

㳎ゴ⭥䅞⼦㋪㚽。䋍⧪䄜㾊 Linuxⳃ㾱⟇⭥㎈〔᱄䄵㻣⭥㼜㻃㋪㚽㳂㬟㸫㳃䈌㳎ゴ

⭥䅞⼦㼁ᷛ

1 lnet: Unknown parameter 'networks'

'Refusing connection - no matching NID'㼜㻃㵉⧄䐙㼓 LNet㚄㌊㞅䐤

⫎㹔᱄

9.8.2. 䋗ゴ䓃㬮

䊻䓃㬮㚊㸓㬚䇤⼦㎕⢋エ䓃㬮⭥ㆂ㭙᱄LNetㅌ。䓵Ⱀ⽗㔵#䓷ⴜ⼮㻣䄜⼦䐏

ヅ⭥㚻㦾᱄

㻣㘇㬨䄜⫎㹔⭥㏞䓴᱄LNetㅌ㳙⺞pt11 192.168.0.[92,96]䈐㉅᷍⭝䐣䎃

㾊ㅻ⮄⭥⨖㬝⿐⤜䎞⧄᷍⭌⤜。⫓䇂㦯⼯⫎㹔㼜㻃᱄

1 options lnet ip2nets="pt10 192.168.0.[89,93]; # comment

2 with semicolon BEFORE comment \ pt11 192.168.0.[92,96];
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䎞㦘⭥䈐ⳉ䇇㸋ᷛ

1 options lnet ip2nets="pt10 192.168.0.[89,93] \

2 # comment with semicolon AFTER comment; \

3 pt11 192.168.0.[92,96] # comment

㤌⤜䄋㳎ゴ⺞ⱁ⭥䓃㬮᱄ Linux㚻⼬㻿䐧㑬㚄㌊䁂㼏䐱㬚䇤⭥䓷ⴜ⪏⭥⧅Ⱙ᷉㵉⧄

㸋 1KB᷍⭌⤜㵍⹊䇇㩭⭥㚻⼬㋪㚽。䇱㰚⤜㵍 ᱄᷊⧍⺞⪬㻿䐧䋓。⭝䐣⫎㹔᷍ⱙ䐙Ⰹ⭥

㞅䐤䄓㋪㚽㸿ⳉ⡜䎞㦘⪇㏎᱄

⭻㬏䍣 Lustre文件系统㞅䐤

10.1. 㞅䐤ビ⭆⭥ Lustre文件系统

㵉⺞㬚䇤 Lustre㧎件㳂⹊⭥㏎㬖䇤⧭㿓᷍Lustre文件系统㋪⡜㪉䐤㸋ⷘ䐷⤜㵍⭥

㞅䐤᱄䄵㻣㬨㞅䐤䄜ビ⭆⭥ Lustre文件系统᷉䇪䄜 MGS/MDS䔊⼰᱃䄜 OSS⫙

㑞 OST᱃䄜㋮⿈Ⱜ䔊⧪᷊⭥㒘⧭᱄

⪬㞅䐤⺞⧭ズⰉ㛛䄲㶋⧪䄵㻣㦯㹒ᷛ

• 㪉䐤⤃㞅䐤㛛⭥䇓件

• 㻣䊹⤃➓䓑 Lustre㧎件

䄵㻣⭥㋪䁂⤞䑉㧈⡹䄋᷍䋓䇇䊻㞅䐤 Lustre㧎件㣑㶋⧪ᷛ

• 䊻䇤作 OSTs〓MDTs⭥㌊㪉⡙㩰㪉䐤䇓件〓㧎件 RAID᱄

• 䊻䄵㲌㶙ㅴ㋻㩰㪉䐤㶙㕈ㅴ㋻⟔Ⰹ᱄

• 㪉䐤 lnet㚄㌊⤯㭞䇤䇻䐙Ⰹ Lustre Networking᷉LNet᷊⭥㞅䐤䄵㞅⼰ Lustre文件

系统⹅作᷍⤃⥃㬵 LNet㞅䐤᱄㚍㦰㤊㌗㻣᷍LNetㅌ㬚䇤㰝䊻系统㩰ⳃ㻷⭥⭻䄜

TCP / IPㅴ㋻᱄㧈⺜⪬㶙㕈㞅䐤䔄⹜᷍䋓⤜㿉䄋㞅䐤 LNet᱄㧈⺜㛛㬚䇤 InfiniBand

〓ⱁ䄵㲌㶙ㅴ㋻᷍䋓㿉䄋 LNet㞅䐤᱄

• 䊬㾱〚䓝⥃㬵ㅦ⡟ sgpdd-survey䄵〒⭤㛛⭥䇓件〚䓝㾵㚽᱄ⰵ㛛⭥䇓件㆙㾱〚

䓝⥃㬵㋪䄵ビ⿐䈌 Lustre㧎件㸿⭥⮘㬵㾵㚽㸫㳃᷍⤃㦘⡄㛛䊻➓䓑㬒〒⭤䔏ゲ

㾵㚽᱄

䓃䅃
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sgpdd-surveyㅦ⡟。ⶓⶨ䎞䊻⥃㬵⭥㪉⡙᷍䅓⪬⡹㿌䊻㞅䐤 OST䐏㣑䊬㾱᱄

㞅䐤ビ⭆⭥ Lustre文件系统᷍㤌㶋⧪䄵㻣⤞䑉ᷛ

1. 䊻㌊㪉⡙㩰⪕ㅉ䄜MGS / MDT䔊⼰文件系统᱄䊻MDSㅻ⮄㩰䊬㾱ᷛ

mkfs.lustre --fsname= fsname --mgs --mdt --index=0

/dev/block_device

㚍㦰文件㘜 (fsname)㸋 lustre᱄

䓃䅃

㧕㛛㻄㶜ㅉ㑃ⱁ文件系统᷍䋓MGS䇇䊻㡅䓉䇤⭥㌊㪉⡙㩰⢑㆙㾱⪕ㅉ᱄䊬㾱

ㅦ⡟㸋ᷛ

1 ```

2 mkfs.lustre --fsname=

3 fsname --mgs

4 /dev/block_device

5 ```

2. ㋪䁂䋗ゴゴ⭥MDTs:

1 mkfs.lustre --fsname=

2 fsname --mgsnode=

3 nid --mdt --index=1

4 /dev/block_device

䓃䅃

䔏ⱁ㋪ゴ 4095MDTs᱄

3. 䊻㌊㪉⡙㩰䓑㧌MGS/MDT䔊⼰文件系统᱄䊻MDSㅻ⮄㩰䊬㾱ᷛ

mount -t lustre /dev/block_device /mount_point

 䓃䅃

 㧈㛛䄲䊻⤜㵍㌊㪉⡙㩰⪕ㅉMGS⼮MDT᷍䋓㿌㵍㬒䓑㧌㰝㗨᱄

4. ⪕ㅉ OST᷍䊻 OSSㅻ⮄㩰䊬㾱ᷛ

1 mkfs.lustre --fsname=

2 fsname --mgsnode=
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3 MGS_NID --ost --index=

4 OST_index

5 /dev/block_device

⭒㛛⪕ㅉ OST㬒᷍㌊⫇⪃㪉⡙㩰⭥ ldiskfs〓 ZFS文件系统ㅌ⡜ⷒ㬞⿐᷉䎞㧈㬚䇤

⡟⭹文件系统䄜䂚 ᱄᷊

䐜䄋䇓件〓㤞Ⱀ⧭㿓䊫㿎᷍㗠 OSS㋪䄵䇱䔄⹜ⱁ⭥ OST᱄

㗠㌊㪉⡙䐜㚽㞅䐤䄜 OST᱄⪕ㅉ OST㬒᷍䇇㬚䇤㸕㤙⭥䊎㬝㌊㪉⡙᱄

㛛䇇䊻ⷒ㬞⿐㬒䐙Ⰹ OST㰘䅞⢁⼦᷍䄵⢄䇻ビ⿐⪴⫎㹔㼜㻃〓文件㳖⫙⿐䐱⭥

OST⢁⼦䓋㸋 OSSㅻ⮄⼮㌊㪉⡙⭥⺞⧭᱄

㧈㛛㬚䇤㑬㋪⪴ⱁ OSSㅻ⮄ⳤ㸫⭥㌊㪉⡙᷍㤌㦘⡄䄜⪯䐜⪴䄜 OSSㅻ⮄䊹㧌

OST᱄㸳㗨㣠㑳ㅉ䅊㛛㸋䎃㾊㪉⡙㡕䇤ⱁ䊹⡄⿅᷍䄵⡽㘃䁰䐹⭥㭞㈾㰑᱄

䓃䅃

Lustre㧎件䊻 Red hat㡔䄖⟇⭥ Linux 5⼮ 6㩰㚠㣑䐈⧷ⷀ⫐ 128TB⫔㾂⭥㌊㪉⡙

᷉䊻㡅㰜ⳃ㾱⟇㩰㋭䐈⧷ⷀ⫐ 8 TB⫔㾂⭥㌊㪉⡙ ᱄᷊㧈⺜㪉⡙⫔㾂㆗㔵⫔䇻 16 TB᷍

ㅉ䅊㛛䊻ⷒ㬞⿐㬒ㅌ文件系统⫔㾂㻿䐧㸋 16 TB᱄㸳㗨ㅉ䅊㛛⤜䄋ㅌ DOS㤙䐤

䇻 RAID 5/6㌊㪉⡙䐏㩰᷍䅓㸋㰝。ⰵ㾵㚽⥛㪛㘇䇑㼍᱄䅓⪬᷍ⷝ⡄㻶⭥䔗ⳉ㬨

ⷒ㬞⿐䎜⪦㝭᱄

5. 䓑㧌 OST᱄䊻⪕ㅉ OST⭥ OSSㅻ⮄㩰䊬㾱ᷛ

1 mount -t lustre

2 /dev/block_device

3 /mount_point

䓃䅃

⪕ㅉゴ⭥ OSTs᷍㤌䐹ⶕ⤞䑉 4ゑ⤞䑉 5⤃䐙Ⰹ㻣 OST㰘䅞⢁⼦᱄

6. 䊻㋮⿈Ⱜ㩰䓑㧌 Lustre文件系统᷍䊻㋮⿈Ⱜ㩰䊬㾱ᷛ

1 mount -t lustre

2 MGS_node:/

3 fsname

4 /mount_point

䓃䅃

䊻ゴ⭥㋮⿈Ⱜ㩰䓑㧌文件系统᷍㤌䐹ⶕ⤞䑉 6᱄
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㧈㛛䊻䓑㧌文件系统㬒⨗⫎᷍㤌⥊㋕㋮⿈Ⱜ⼮㰚䇱ⴟ㹒㡘㩰⭥系统㦶䐟⤃ネ⥊㶙

㕈㞅䐤᱄䄜㾣➓䓑系统⭥⧄ボ⫎㹔㬨 hosts.deny〓ⳡ】㣞㋪㚽㆜䐚㑬Ⱜ㋻ 988⭥

㑍ㅴ᱄

7. 㵉⺞䊻㋮⿈Ⱜ㩰䊬㾱 lfs df᷍dd᷍ls㘝㒏᷍㦘㦰文件系统㬨ⴒ⧪⹇㡕Ⱀ⤃䊻䎞⧄⹅

作䐱᱄

8. ᷉㋪䁂᷊䊬㾱〚䓝⥃㬵䔊件㎕䂊䐅ゐ㦛䐱䇓件⥄⼮㧎件⥄⭥㾵㚽᱄㋪䇤⭥⹅㉀⟝

㎉ᷛ

obdfilter-surveyᷛ䐙㼓 Lustre文件系统⭥⫇⪃㾵㚽᱄

ost-surveyᷛⰵ OST䐕㾱 I/O操作䄵ネ⥃㡅㰜㼁㵍⪦㝭䓴系统䐏ヅ⭥䅍⧄㤊㌗᱄

10.1.1. ビ⭆ Lustre㞅䐤㬟㏞

㤌➕䍶⪬㬟㏞⭥⤞䑉㎕㶋⧪ビ⭆⭥ Lustre文件系统㞅䐤᱄㡅䐱᷍㸳㗨⪕ㅉ㑬MGS/

MDT 䔊⼰⼮㑞 OST 䄵⹚⧪㘜㸋 temp ⭥文件系统ᷜ㬚䇤㑬㧞㌊㪉⡙᷍䄜䇤䇻

MGS/MDT⭥䔊⼰ㅻ⮄᷍㒎㑞䇤䇻 OSSㅻ⮄᱄䄵㻣㑱⨗㑬⡟㬟㏞䐱㬚䇤⭥㵉䇤⤯㭞䄵

ゑⷘㅻ⮄⤯㭞ᷛ

㵉䇤⤯㭞 䐖 㯖㘘

MGS node 10.2.0.1@tcp0 MGS/MDS䔊⼰ㅻ⮄

file system temp Lustre文件系统㘜

network type TCP/IP Lustre文件系统 temp⭥㶙㕈㏁㾮

ㅻ⮄⤯㭞 䐖 㯖㘘

MGS/MDSㅻ⮄

MGS/MDS node mdt0 Lustre文件系统 temp䐱⭥MDS

block device /dev/sdb MGS/MDS䔊⼰ㅻ⮄⭥㌊㪉⡙

mount point /mnt/mdt MGS/MDSㅻ⮄㌊㪉⡙ mdt0 ( /dev/sdb)㩰⭥䊹㧌⮄

㬸 OSSㅻ⮄

OSS node oss0 Lustre文件系统 temp䐱⭥㬸 OSSㅻ⮄

OST ost0 Lustre文件系统 temp䐱⭥㬸 OSTㅻ⮄
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ㅻ⮄⤯㭞 䐖 㯖㘘

block device /dev/sdc 㬸 OSSㅻ⮄ ( oss0)⭥㌊㪉⡙

mount point /mnt/ost0 oss0ㅻ⮄㌊㪉⡙ ost0 ( /dev/sdc)㩰⭥䊹㧌⮄

⭻ⱟ OSSㅻ⮄

OSS node oss1 Lustre文件系统 temp䐱⭥⭻ⱟ OSSㅻ⮄

OST ost1 Lustre文件系统 temp䐱⭥⭻ⱟ OSTㅻ⮄

block device /dev/sdd ⭻ⱟ OSSㅻ⮄ ( oss1)⭥㌊㪉⡙

mount point /mnt/ost1 oss1ㅻ⮄㌊㪉⡙ ost1 ( /dev/sdc)㩰⭥䊹㧌⮄

㋮⿈Ⱜㅻ⮄

client node client1 Lustre文件系统 temp䐱⭥㋮⿈Ⱜ

mount point /lustre ㋮⿈Ⱜㅻ⮄㩰 Lustre文件系统 temp⭥䊹㧌⮄

䓃䅃

㸋䋗ゴ⮘㬵㦶䐟⭥㋪Ⱒ㾵⤃ⷝⳞ⢄㸋ⱁㅴ㋻⮘㬵㞅䐤᷍㸳㗨ㅉ䅊㛛㬚䇤 IP⭹䐘

ⱙ⤜㬨䑘〛㘜᱄

䊻⡟㏞䐱᷍㤌㶋⧪䄵㻣⤞䑉ᷛ

1. 䊻㌊㪉⡙㩰⪕ㅉ䄜MGS / MDT䔊⼰文件系统᱄䊻MDSㅻ⮄㩰䊬㾱ᷛ

1 [root@mds /]# mkfs.lustre --fsname=temp --mgs --mdt --index=0 /dev/sdb

ⶤ㘝㒏⭥㭅⨗㸋ᷛ

1 Permanent disk data:

2 Target: temp-MDT0000

3 Index: 0

4 Lustre FS: temp

5 Mount type: ldiskfs

6 Flags: 0x75

7 (MDT MGS first_time update )

8 Persistent mount opts: errors=remount-ro,iopen_nopriv,user_xattr

9 Parameters: mdt.identity_upcall=/usr/sbin/l_getidentity

10
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11 checking for existing Lustre data: not found

12 device size = 16MB

13 2 6 18

14 formatting backing filesystem ldiskfs on /dev/sdb

15 target name temp-MDTffff

16 4k blocks 0

17 options -i 4096 -I 512 -q -O dir_index,uninit_groups -F

18 mkfs_cmd = mkfs.ext2 -j -b 4096 -L temp-MDTffff -i 4096 -I 512 -q -O

19 dir_index,uninit_groups -F /dev/sdb

20 Writing CONFIGS/mountdata

2. 䊻㌊㪉⡙㩰䊹㧌MGS/MDT䔊⼰文件系统᱄䊻MDSㅻ⮄㩰䊬㾱ᷛ

1 [root@mds /]# mount -t lustre /dev/sdb mnt/mdt

ⶤ㘝㒏⭥㭅⨗㸋ᷛ

1 Lustre: temp-MDT0000: new disk, initializing

2 Lustre: 3009:0:(lproc_mds.c:262:lprocfs_wr_identity_upcall()) temp-MDT0000:

3 group upcall set to /usr/sbin/l_getidentity

4 Lustre: temp-MDT0000.mdt: set parameter

identity_upcall=/usr/sbin/l_getidentity

5 Lustre: Server temp-MDT0000 on device /dev/sdb has started

3. ⪕ㅉ⤃䊹㧌 ost0᱄

䊻⡟㬟㏞䐱᷍OSTs ( ost0 and ost1)䊻⤜㵍 OSS ( oss0 and oss1)ㅻ⮄㩰⪕ㅉ᱄

a. 䊻 oss0㩰⪕ㅉ ost0:

1 [root@oss0 /]# mkfs.lustre --fsname=temp --mgsnode=10.2.0.1@tcp0 --ost

2 --index=0 /dev/sdc

ⶤ㘝㒏⭥㭅⨗㸋ᷛ

1 Permanent disk data:

2 Target: temp-OST0000

3 Index: 0
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4 Lustre FS: temp

5 Mount type: ldiskfs

6 Flags: 0x72

7 (OST first_time update)

8 Persistent mount opts: errors=remount-ro,extents,mballoc

9 Parameters: mgsnode=10.2.0.1@tcp

10

11 checking for existing Lustre data: not found

12 device size = 16MB

13 2 6 18

14 formatting backing filesystem ldiskfs on /dev/sdc

15 target name temp-OST0000

16 4k blocks 0

17 options -I 256 -q -O dir_index,uninit_groups -F

18 mkfs_cmd = mkfs.ext2 -j -b 4096 -L temp-OST0000 -I 256 -q -O

19 dir_index,uninit_groups -F /dev/sdc

20 Writing CONFIGS/mountdata

b. 䊻 OSS㩰䊹㧌 ost0᷍䊻 oss0㩰䊬㾱:

1 root@oss0 /] mount -t lustre /dev/sdc /mnt/ost0

ⶤ㘝㒏⭥㭅⨗㸋ᷛ

1 LDISKFS-fs: file extents enabled

2 LDISKFS-fs: mballoc enabled

3 Lustre: temp-OST0000: new disk, initializing

4 Lustre: Server temp-OST0000 on device /dev/sdb has started

⭩⽓䄜㾂Ⱟ㬒ヅ⽔᷍㻵㬟㧈㻣ᷛ

1 Lustre: temp-OST0000: received MDS connection from 10.2.0.1@tcp0

2 Lustre: MDS temp-MDT0000: temp-OST0000_UUID now active, resetting orphans

4. ⪕ㅉ⤃䊹㧌 ost1᱄

a. 䊻 oss1㩰⪕ㅉ ost1:
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1 [root@oss1 /]# mkfs.lustre --fsname=temp --mgsnode=10.2.0.1@tcp0 \

2 --ost --index=1 /dev/sdd

ⶤ㘝㒏⭥㭅⨗㸋ᷛ

1 Permanent disk data:

2 Target: temp-OST0001

3 Index: 1

4 Lustre FS: temp

5 Mount type: ldiskfs

6 Flags: 0x72

7 (OST first_time update)

8 Persistent mount opts: errors=remount-ro,extents,mballoc

9 Parameters: mgsnode=10.2.0.1@tcp

10

11 checking for existing Lustre data: not found

12 device size = 16MB

13 2 6 18

14 formatting backing filesystem ldiskfs on /dev/sdd

15 target name temp-OST0001

16 4k blocks 0

17 options -I 256 -q -O dir_index,uninit_groups -F

18 mkfs_cmd = mkfs.ext2 -j -b 4096 -L temp-OST0001 -I 256 -q -O

19 dir_index,uninit_groups -F /dev/sdc

20 Writing CONFIGS/mountdata

b. 䊻 OSS㩰䊹㧌 ost1᷍䊻 oss1㩰䊬㾱:

1 root@oss1 /] mount -t lustre /dev/sdd /mnt/ost1

ⶤ㘝㒏⭥㭅⨗㸋ᷛ

1 LDISKFS-fs: file extents enabled

2 LDISKFS-fs: mballoc enabled

3 Lustre: temp-OST0000: new disk, initializing

4 Lustre: Server temp-OST0000 on device /dev/sdb has started

⭩⽓䄜㾂Ⱟ㬒ヅ⽔᷍㻵㬟㧈㻣ᷛ

1 Lustre: temp-OST0001: received MDS connection from 10.2.0.1@tcp0
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2 Lustre: MDS temp-MDT0000: temp-OST0001_UUID now active, resetting orphans

5. 䊻㋮⿈Ⱜ㩰䊹 Lustre文件系统᱄䊻㋮⿈Ⱜㅻ⮄㩰䊬㾱ᷛ

1 root@client1 /] mount -t lustre 10.2.0.1@tcp0:/temp /lustre

ⶤ㘝㒏⭥㭅⨗㸋ᷛ

1 Lustre: Client temp-client has started

6. 㦘㦰文件系统䄲⧪⹇㡕Ⱀ⤃䎞⧄⹅作᷍䊻㋮⿈Ⱜ㩰䊬㾱 df᷍dd᷍ls㘝㒏᱄

a. 䊬㾱lfs df -h㘝㒏:

1 [root@client1 /] lfs df -h

lfs df -h㘝㒏㑱⨗㑬㗠 OST⼮MDT⭥㋶ヅ㬚䇤㤊㌗᷍㧈㻣㰚㬟ᷛ

1 UUID bytes Used Available Use% Mounted on

2 temp-MDT0000_UUID 8.0G 400.0M 7.6G 0% /lustre[MDT:0]

3 temp-OST0000_UUID 800.0G 400.0M 799.6G 0% /lustre[OST:0]

4 temp-OST0001_UUID 800.0G 400.0M 799.6G 0% /lustre[OST:1]

5 filesystem summary: 1.6T 800.0M 1.6T 0% /lustre

b. 䊬㾱lfs df -ih㘝㒏:

1 [root@client1 /] lfs df -ih

lfs df -ih㘝㒏㑱⨗㑬㗠 OST⼮MDT⭥ㅻ⮄㬚䇤㤊㌗᷍㧈㻣㰚㬟ᷛ

1 UUID Inodes IUsed IFree IUse% Mounted on

2 temp-MDT0000_UUID 2.5M 32 2.5M 0% /lustre[MDT:0]

3 temp-OST0000_UUID 5.5M 54 5.5M 0% /lustre[OST:0]

4 temp-OST0001_UUID 5.5M 54 5.5M 0% /lustre[OST:1]

5 filesystem summary: 2.5M 32 2.5M 0% /lustre

c. 䊬㾱 dd㘝㒏ᷛ
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1 [root@client1 /] cd /lustre

2 [root@client1 /lustre] dd if=/dev/zero of=/lustre/zero.dat bs=4M count=2

dd㘝㒏㵉⺞⪕ㅉ䄜㦌㸋䓷ⴜ 0⭥文件㎕䂊䐅㾕㧌⹇㚽᱄䊻⪬㘝㒏䐱᷍⪕ㅉ㑬䄜

8MB⭥文件᱄㭅⨗㧈㻣ᷛ

1 2+0 records in

2 2+0 records out

3 8388608 bytes (8.4 MB) copied, 0.159628 seconds, 52.6 MB/s

d. 䊬㾱 ls㘝㒏ᷛ

1 [root@client1 /lustre] ls -lsah

ls -lsah㘝㒏㑱⨗㑬⭒㣑⹅作㔘ໞ㻣⭥㰚䇱文件ゑ㚠㔝᷍㧈㻣㰚㬟ᷛ

1 total 8.0M

2 4.0K drwxr-xr-x 2 root root 4.0K Oct 16 15:27 .

3 8.0K drwxr-xr-x 25 root root 4.0K Oct 16 15:27 ..

4 8.0M -rw-r--r-- 1 root root 8.0M Oct 16 15:27 zero.dat

⭒ Lustre文件系统㞅䐤㶋⧪᷍䋓㋪㵗㧌㬚䇤᱄

10.2. 㡅㰜ゴ㞅䐤䁂㼏

䎃䄜⤠㸳㗨ㅌㆊ㩽㧈⼯㎊䍚 Lustre文件系统⤃㏜䇤 Lustre㞅䐤㬖䇤⧭㿓ⷝⶥ㞅

䐤᱄

10.2.1. ㎊䍚 Lustre文件系统

Lustre文件系统㋪䄵㵉⺞㳎ゴ OST〓㋮⿈Ⱜ㎕㆙㾱㎊䍚᱄㧈㿌⪕ㅉゴ OST᷍㤌⤯

䍶㩰㭗⤞䑉 3⼮⤞䑉 5⭥㯖㘘᱄㧈㿌➓䓑ⷝⱁ㋮⿈Ⱜ᷍㤌㸋㗠㋮⿈Ⱜ䐹ⶕ䐕㾱⤞䑉 6᱄

10.2.2. ⷝⶥ㳖⫙⿐㚍㦰㞅䐤

文件⤝㈷㳖⫙㏁㾮⭥㚍㦰㞅䐤㧈㻣⢎㰚㬟ᷛ
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文件⤝㈷⤯㭞 㚍㦰䐖 㯖㘘

stripe_size 1 MB 䊻䄧⭞㻣䄜 OST䐏㣑㾕㧌䄜 OST⭥㭞㈾㑠᱄

stripe_count 1 ⭆文件㰚㬚䇤⭥ OSTs㭞᱄

start_ost -1 㗠文件䇤䇻⪕ㅉⰵ㼔⭥㬸 OST᱄㚍㦰䐖㸋 -1᷍䊫㿎MDS

ⷚ㈾㋪䇤㋶ヅ⼮䊹㠞⽃㎕䁂䋒㡑㬝㰘䅞᱄㣠㑳ㅉ䅊⤜䄋ㅌ⪬

⤯㭞⭥㚍㦰䐖ⷝⶥ㸋 -1䄵㶃⭥䐖᱄

㬚䇤lfs setstripe㎕ⷝⶥ文件⤝㈷㞅䐤᱄

10.2.3. 㬚䇤 Lustre㞅䐤㬖䇤⧭㿓

㧈㿌㆙㾱㡅㰜ゴ㞅䐤᷍Lustre㳂⹊㑬䄜㾊㬖䇤⭥㞅䐤⹅㉀ᷛ

• mkfs.lustreᷛ䇤䇻㸋 Lustreⴟ㹒㡘ⷒ㬞⿐⪦㝭᱄

• tunefs.lustreᷛ䇤䇻䊻 Lustre㚠⢋⪦㝭㩰㾿ⶥ㞅䐤㾦㻃᱄

• lct1ᷛ䇤䇻㵉⺞ ioctlㅴ㋻䐒ㅴ㋹䐧 Lustre⹇㚽᷍䊫㿎ⳤ㸫ⷘ䐷㞅䐤᱃㸍⿅⼮⮘㬵⹇

㚽᱄

• mount.lustreᷛ䇤䇻㡕Ⱀ Lustre㋮⿈Ⱜ〓㚠⢋ⴟ㹒㡘᱄

㬖䇤⧭㿓 lfs㋪䇤㎕㞅䐤⼮⥊䁐䇱文件⭥䄜㾊⤜㵍䁂㼏⹇㚽᱄

䓃䅃

䄜㾊㬟㏞ㅦ⡟㋪䊻 Lustre㧎件➓䓑㚠㔝䐱䍳⭞᱄㧈㛛➓䓑㑬 Lustre䊕⫛㕌᷍䋓ㅦ⡟

㸜䇻 luster / tests䓴㚠㔝䐱᱄㏜䇤䎃㾊ㅦ⡟㛛㋪䄵㌍㯺㪉䐤䄜㾊ビ⭆⭥⢋䓝 Lustre㞅䐤᱄

⭻㬏䄜䍣 Lustre䍰㣱㞅䐤

11.1. 䍰㣱㈔㪉䐤

Lustre㧎件㳂⹊㑬䊻 Lustre文件系统⥄㘇⭥䍰㣱〛䐧᷍⭌㗜䇱㳂⹊㶋䎜⭥䍰

㣱ㆃ㉗Ⳟ➙᱄䄜⟄㎕㯖᷍㶋䎜⭥䍰㣱ㆃ㉗Ⳟ➙。㸋㬈㾈⭥系统⢑䔊件㳂⹊䍰
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㣱⹇㚽᷍㏞㧈㣱㬈㾈⭥䇓件〓䇇䇤᷍㪖䐢㣱㬈㾈⭥䎜ㅻ⮄᱄⭌㬨 Lustre㗜䇱㳂

⹊䎃⤠⹇㚽᱄䑏㧈ㅻ⮄チ㬴᱃䍰ネ⥃⼮䓫䊕⡄⿅⭩䍰㣱⹇㚽⡹㿌䇪㶃⤠ HA㧎

件㳂⹊᷍㏞㧈 PowerMan᷍〓䇪 Linux操作系统⹊䇇㩭㳂⹊⭥㋋䊕 Corosync⼮ Pacemaker

㧎件⟝᱄㡅䐱᷍Corosync㳂⹊㑬ネ⥃䍰⭥䐈⧷᷍Pacemaker䋓䊻ネ⥃⭞䍰⽔⤪㦂㾱

Ⱀ᱄

11.1.1䁂䋒⮈䊕㪉⡙

Lustre文件系统䐱⭥䍰㣱㿉䄋㬚䇤䊗⧭⮈䊕㋹䐧᷉Remote Power Control, RPC᷊

〛䐧᷍㰝㉀䇱ⱁ䐷㞅䐤᱄㏞㧈᷍Lustre ⴟ㹒㡘ㅻ⮄㋪㚽㞅⡙㑬䐈⧷䊗⧭⮈䊕㋹䐧⭥

IPMI/BMC㪉⡙᱄㸳㗨⤜㵧プ㬚䇤⺞㦆䄜Ⱙ⧄ボ⭥㼁㧎件᱄䇱㵧プ⭥㪉⡙᷍㤌⤯䊥

PowerManゐ㦛⮈䊕㏎⹅㉀㶙䍟㩰⭥RPC䐈⧷㪉⡙㑱⢎᱄

11.1.2䁂䋒⮈䊕㏎㧎件

䊻ㅌ I/O䐹Ⰹ㼓⭞䍰䓋䄧ㅻ⮄䐏㣑᷍㿉䄋䂊䐅䍰ㅻ⮄䄲㈎⡶᷍Lustre䍰㣱

〛䐧㿉䄋 RPC⼮㏎⹇㚽㧎件㎕䂊䐅䎃䄜⮄᱄䎃䂚㋪䄵⡽㘃䐹ⶕ䊻㑞ㅻ⮄㩰䊹

㵍䄜ⴟ㹒᷍⥛㪛⤜㋪㛇⭥㭞㈾㰑ⴈ㻶᱄Lustre㋪㬚䇤⼽ⱁ⤜㵍⭥⮈䊕㏎⹅㉀᷍⭌

䔏⧄ボ⭥㑞㧎件⟝㬨 PowerMan⼮ Linux-HA᷉䇷㘜 STONITH ᱄᷊

PowerManゐ㦛⮈䊕㏎⹅㉀㋪䇤䇻ゐ䐱㋹䐧 RPC㪉⡙᱄㰝㸋ⱁ䐷 RPC㳂⹊㑬䊎

㪛䐈⧷᷍㡅䓉コ⭥㞅䐤ビ⿐㑬㾣㪉⡙㳎ゴ操作᱄᷉ 䔏㾣⟇⡟⭥ PowerMan᷊

STONITH (Shoot The Other Node In The Head)㬨䄜㲸⮈䊕㏎⹅㉀᷍䋈䊻 Red Hat

Enterprise Linux 6䐏㣑㈮䄲㈎⟝⼍䊻 Linux-HA⟝䐱᱄Linux-HAⰵ㿎ⱁ⮈䊕㋹䐧㪉⡙㉀

⡙䊎㪛䐈⧷᷍㉀⡙㋪㎊䍚㾵᷉㬚䇤 Expectㅦ⡟㎕㆙㾱䓵Ⱀ⿐㋹䐧᷊᷍ 㳂⹊㑬㼁㧎件㎕

ネ⥃⼮⪇䐤䍰᱄Red Hat Enterprise Linux 6䐏⽔᷍Linux-HA䊻㋋䊕㪈㤙⡜ Corosync⼮

Pacemaker⭥䔊⼰㰚㦂⫛᱄Red Hat Enterprise Linux䇤⿈㋪䄵⪴ Red Hat〒⭤㬚䇤 CMAN

⭥ゐ㦛㏎⹇㚽᱄

11.1.3䁂䋒ⷀ㋪䇤㾵㧎件

Lustre文件系统⡹㿌㪉䐤ⷀ㋪䇤㾵᷉HA᷊㧎件䄵㡕䇤㶋䎜⭥ Lustre䍰㣱ㆃ㉗Ⳟ

➙᱄㩰㭗 HA㧎件⟝᷍⨞㑬 PowerMan䐏㶃᷍Ⱍ㵍㬒㳂⹊㑬⮈䊕㏎⼮ゐ㦛㏎᱄㬚䇤

Pacemaker㎕㪉䐤䍰䓋䄧᷍㤌⤯䊥ᷛ

• Pacemaker㼏㚠㶙䍟
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• 䊻 Lustre文件系统䐱㬚䇤 Pacemaker㼋ㆃ

11.2. 㸋䍰㣱ⱙ䓝⡙ Lustre文件系统

㸋㬚 Lustre文件系统㡅㉀⡙ⷀ㋪䇤㾵᷍㸳㗨㵉⺞⭻㧞Ⳟ HA䇇䇤⧭㿓ⰵ㡅㆙㾱㞅䐤

⼮㏎᱄㗠⫇⪃㚠⢋᷉MGT, MGS, OST᷊Ⱍ⡹㿌䈌㒎䄜⡙䇤ㅻ⮄㼁㑋᷍䄵⪕ㅉ

䍰㣱ⰵ᱄⭒㋮⿈Ⱜ䊹文件系统㬒᷍⪬㞅䐤㾦㻃䇪MGS⪌㯮ⷙ㋮⿈Ⱜ᱄

䊻䊹⫇⪃㚠⢋㬒᷍㡅㞅䐤㾦㻃。䓋ⳃMGS᱄䈌⪬㼁⭥䄜㾊⺇䋓㬨ᷛ

• ⨖⪯䊹㚠⢋㬒᷍MGS⪴㚠⢋Ⱒ㦂㞅䐤㾦㻃᷉䑏㧈 mgt vs. ost, failnode, fsname᷊᷍

⤃ㅌⶤ⫇⪃㚠⢋㞅䐤⭞ Lustre文件系统㩰᱄㧈⺜ MGS㬨㬸⪯Ⱒ㦂⭞䎃䄜䊹㞅

䐤᷍䋓ⶤㅻ⮄ㅌ⧪㸋ⶤ⫇⪃㚠⢋⭥''䑘''ㅻ⮄᱄

• 䊺⪯䊹㚠⢋㬒᷍MGS⪴㚠⢋Ⱒ㦂⭒㣑㞅䐤᷍⤃ⷚ㈾㿉䄋䐹㾣㞅䐤 MGS㭞㈾㌃

㏐⭥㚠⢋㾦㻃

㬚䇤mkfs.lustre㘝㒏ⷒ㬞⿐㚠⢋㬒᷍㵉⺞--servicenode䁂㼏㎕䐙Ⰹ㚠⢋⭥

䍰㣱ⴟ㹒ㅻ⮄᱄䊻㻣㘇⭥㬟㏞䐱᷍文件系统 testfs䐱⢁⼦㸋 0⭥ OST⡜ⷒ㬞⿐᷍㑞

ⴟ㹒ㅻ⮄⡜䐙Ⰹ⧪ⶤ OST⭥䍰㣱ⰵᷛ

1 mkfs.lustre --reformat --ost --fsname testfs --mgsnode=192.168.10.1@o3ib \

2 --index=0 --servicenode=192.168.10.7@o2ib \

3 --servicenode=192.168.10.8@o2ib \

4 /dev/sdb

㋪㸋㚠⢋䐙Ⰹ㑞䄵㩰⭥㣒䊻ⴟ㹒ㅻ⮄᱄㋪䊻㦯⼯䐙Ⰹ⭥ⴟ㹒ㅻ⮄㩰䊹㧌㚠⢋᱄

䊻⫇⪃㚠⢋㩰㞅䐤 HA 㬒᷍Lustre 㧎件。㡕䇤ⶤ⫇⪃㚠⢋㩰⭥䐹ⶕ䊹⡄⿅

᷉Multiple Mount Protection, MMP ᱄᷊MMP㋪ⳡ䐚ⱁㅻ⮄㵍㬒䊹᷍⪴ⱙ䋍⧪㚠⢋㩰⭥

㭞㈾㰑᱄

㧈⺜MGT䊻ⷒ㬞⿐㬒⡜䐙Ⰹ㑬ⱁⴟ㹒ㅻ⮄᷍㚨㗕䎃㾦㻃⡹㿌㵉⺞文件系统⭥

mount㘝㒏⪌⭾ⷙ Lustre㋮⿈Ⱜ᱄䊻㻣㘇⭥㬟㏞䐱᷍㸳㗨䊻㋮⿈Ⱜ㩰䐕㾱⭥ mount㘝㒏᷍

䐙Ⰹ㑬㑞㋪㸋MGT㳂⹊ⴟ㹒⭥MGSsㅻ⮄⭥ NIDsᷛ

1 mount -t lustre 10.10.120.1@tcp1:10.10.120.2@tcp1:/testfs /lustre/testfs

⭒㋮⿈Ⱜ䊹文件系统㬒᷍MGS㼓㋮⿈Ⱜ㳂⹊文件系统⭥㞅䐤㾦㻃᷉MDT⼮ OST

⭥㼁㾦㻃᷍㗠㚠⢋㑋⭥㰚䇱ⴟ㹒ㅻ⮄⭥ NID᷍䄵ゑ⭒㣑䊹㧌㚠⢋⭥ⴟ㹒ㅻ⮄ ᱄᷊

㰇⽔᷍⭒㋮⿈Ⱜⳃ㡑㚠⢋㩰⭥㭞㈾ⳤ㸫㬒᷍㰝。⧃㬵㗠䐙Ⰹ⭥ⴟ㹒ㅻ⮄⭥ NID᷍䐒⭞

⧪⹇㑍ㅴ⭞㚠⢋᱄
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⭻㬏ⱟ䍣 Lustre文件系统チ㋹㞅䐤

12.1. Lustre Changelogs

Changelogs᷉ⷝ㾣㦶䐟᷊⹇㚽䋑エ㔝文件系统㘜⧧㋶ヅ〓文件䊋㭞㈾⢅ⷝ㬣件᱄

䑏㧈文件⪕ㅉ᷍㩟⨞᷍䐹㘝㘜᷍㭕㾵⢅ⷝ⭩᷍䎃㾊㾿ⶥㅌ䈌㚠⢋文件⢋㬗ⴜ᷉FID ᱃᷊

㚠㔝文件⢋㬗ⴜ᱃㚠⢋㘜⧧᱃㬒ヅ⪢ゑ䇤⿈㾦㻃䄜㡑⡜エ㔝㻣㎕᱄䎃㾊エ㔝㋪䇤䇻ⱁ䐷

䇤㵟 -ᷛ⤗〒䔏㆝⭥ⷝⶥ᷍⫇㧌⺊⭖系统᱄-㏜䇤 Changelogs㳖㚠㶋⧪文件系统㈖㼒⭥⢅

ⷝ㈌㦘ⶕ䐧᱄-㪉䐤チ⥃ㅦ⡟᷍作䇤䇻㚔㾊㬣件〓㚠㔝᱄-㸍⿅䄜⪷㔵⭥㪔ェⷛ䓺᷉文

件/㚠㔝㰇㬒ヅ⪢⢅⿐᷍⤜⼍䇤⿈㾦㻃 ᱄᷊

Changelogs⭥エ㔝㏁㾮䇱ᷛ

䐖 㯖㘘

MARK 㚻⤠エ㔝⡄⫇

CREAT ⧄⺇文件⪕ㅉ

MKDIR 㚠㔝⪕ㅉ

HLINK 䇓㑕ㅴ

SLINK 㧎㑕ㅴ

MKNOD 㡅㰜文件⪕ㅉ

UNLNK ⧄⺇文件䄧⨞

RMDIR 㚠㔝䄧⨞

RNMFM 䐹㘝㘜᷍䊎㘜⧧

RNMTO 䐹㘝㘜᷍㚠⢋㘜⧧

OPEN * ⫓㋋

CLOSE ⡶

LYOUT Layout⢅ⷝ

TRUNC ⧄⺇文件ㅹⰭ

SATTR 㭕㾵⢅ⷝ

XATTR ゴ㭕㾵⢅ⷝ

HSM HSM㼁㬣件
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䐖 㯖㘘

MTIME MTIME⢅ⷝ

CTIME CTIME⢅ⷝ

ATIME * ATIME⢅ⷝ

MIGRT 文件㣉䄧㬣件

FLRW 文件⢑ⶒ⡟ᷛ文件⨖㬝㾕㧌

RESYNC 文件⢑ⶒ⡟ᷛ文件䐹㾣㵍⤞

GXATR * ㎊䍚㭕㾵ⳤ㸫᷉getxattr᷊

NOPEN * ⡜㈽㉙⭥文件⫓㋋

㡅䐱⫙ *⼦⭥㏁㾮䊻㚍㦰㤊㌗㻣⤜。⡜エ㔝᱄

Lustre㳂⹊㑬⪴文件⢋㬗ⴜ᷉FID᷊⭞文件㔘㈗᷍䄵ゑ⪴文件㔘㈗⭞文件⢋㬗ⴜ

⭥操作᷍䄵Ⳟ⢄ㅌ㚠⢋文件⼮㚠㔝⭥文件⢋㬗ⴜ䇔㪅⭞文件系统㘝㘜㋶ヅ᱄

12.1.1 Changelogs㼁㘝㒏

䄵㻣㬨䄜㾊䈌 Changelogs㼁⭥㘝㒏ᷛ

12.1.1.1 lctl changelog_register 䇪䇻 Changelogエ㔝㿉䄋䊻MDT㩰䍝䇤䄜㾊

㋶ヅ᷍系统㏎䊒⡹㿌䓃册 Changelogs䇤⿈᱄䄜⭊ Changlog䇤⿈䓃册㶋⧪᷍Changelogs

⹇㚽䋓⡜⫓㋋᱄䓃册䇤⿈㿉䐙Ⰹ㚥㾊エ㔝䄲㈎''⪇㏎㶋⧪''᷍系统䋓ㅌ㤆⨞䄲⪇㏎㶋⧪⭥

エ㔝᷍䐒⭞䈗⭞㚨㾊㸕⡜㰚䇱䇤⿈⪇㏎㶋⧪⭥エ㔝᱄

䄋䓃册㾣⭥㦶䐟䇤⿈᷍㤌䊬㾱ᷛ

mds# lctl --device fsname-MDTnumber changelog_register

⧍⨗䓃册䇤⿈⭥㪉䐤⮄⭥ Changelogs㳖㚠⤜。⡜㤆⨞᷉㤌⤯䊥 lfs changelog_clear

㼁㾦㻃 ᱄᷊

12.1.1.2 lfs changelog 䊻MDT㩰㻵㬟䊋㭞㈾⢅ⷝ᷉changelogエ㔝᷊᷍ 㤌䊬㾱ᷛ

lfs changelog fsname-MDTnumber [startrec [endrec]]

㋪䁂䋒㬨ⴒ䐙Ⰹ㋋㬝⼮ㆂ㭙エ㔝᱄䄵㻣㬨 changelogエ㔝㬟㏞ᷛ

1 1 02MKDIR 15:15:21.977666834 2018.01.09 0x0 t=[0x200000402:0x1:0x0]

j=mkdir.500 ef=0xf \
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2 u=500:500 nid=10.128.11.159@tcp p=[0x200000007:0x1:0x0] pics

3 2 01CREAT 15:15:36.687592024 2018.01.09 0x0 t=[0x200000402:0x2:0x0]

j=cp.500 ef=0xf \

4 u=500:500 nid=10.128.11.159@tcp p=[0x200000402:0x1:0x0] chloe.jpg

5 3 06UNLNK 15:15:41.305116815 2018.01.09 0x1 t=[0x200000402:0x2:0x0]

j=rm.500 ef=0xf \

6 u=500:500 nid=10.128.11.159@tcp p=[0x200000402:0x1:0x0] chloe.jpg

7 4 07RMDIR 15:15:46.468790091 2018.01.09 0x1 t=[0x200000402:0x1:0x0]

j=rmdir.500 ef=0xf \

8 u=500:500 nid=10.128.11.159@tcp p=[0x200000007:0x1:0x0] pics

12.1.1.3 lfs changelog_clear 㸋㚔㲹Ⰹ䇤⿈㤆⨞㎰⭥ changelogエ㔝᷉ⶤ䇤⿈

⤜䊺㿉䄋⭥エ㔝᷊᷍ 㤌䊬㾱ᷛ

lfs changelog_clear mdt_name userid endrec

changelog_clear㘝㒏㯖㘘ⶤ䇤⿈ⰵ endrec䐏㣑⭥ Changelogエ㔝䄲㈎⤜䊺ⶱ㾬

㦅᷍䎃䄓㬚⭤MDT㚽⹜㬮⳦䄜⤠⪦㝭㋶ヅ᱄⭒ endrec䐖㸋 0㬒᷍⢎㘘㤆⨞⭞⭒㣑䔏

⽔䄜㳖エ㔝᱄䄋䊬㾱 changelog_clear᷍changelog䇤⿈⡹㿌䄲㈎㵉⺞ lctl㘝㒏䊻 MDTㅻ

⮄㩰䓃册᱄

⭒㰚䇱 changelog䇤⿈⪇㏎㶋⧪㑬㚔ㅻ⮄䐏㣑⭥エ㔝㬒᷍エ㔝⡜㶋㦌㩟⨞᱄

12.1.1.4 lctl changelog_deregister 䓃㼛 changelog䇤⿈᷍㤌䊬㾱ᷛ

lctl --device mdt_device changelog_deregister userid

changelog_deregister cl1䊻㶋⧪䓃㼛操作㬒᷍㼁⭒䇻㌍㯺䐕㾱㑬 lfs changelog_clear

cl1 0㘝㒏᱄

12.1.2 Changelogs㘝㒏㬟㏞

䄵㻣㬨䄜㾊⤜㵍⭥ Changelogs㘝㒏⭥㬟㏞

• 䓃册 Changelog䇤⿈

㸋㚔㪉⡙ (lustre-MDT0000)䓃册䄜㾣⭥ Changelog䇤⿈ᷛ

mds# lctl --device lustre-MDT0000 changelog_register

lustre-MDT0000: Registered changelog userid 'cl1'

• 㻵㬟 Changelogエ㔝

䊻MDT㩰㻵㬟 Changelogエ㔝ᷛ
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1 $ lfs changelog lustre-MDT0000

2 1 02MKDIR 15:15:21.977666834 2018.01.09 0x0 t=[0x200000402:0x1:0x0] ef=0xf \

3 u=500:500 nid=10.128.11.159@tcp p=[0x200000007:0x1:0x0] pics

4 2 01CREAT 15:15:36.687592024 2018.01.09 0x0 t=[0x200000402:0x2:0x0] ef=0xf \

5 u=500:500 nid=10.128.11.159@tcp p=[0x200000402:0x1:0x0] chloe.jpg

6 3 06UNLNK 15:15:41.305116815 2018.01.09 0x1 t=[0x200000402:0x2:0x0] ef=0xf \

7 u=500:500 nid=10.128.11.159@tcp p=[0x200000402:0x1:0x0] chloe.jpg

8 4 07RMDIR 15:15:46.468790091 2018.01.09 0x1 t=[0x200000402:0x1:0x0] ef=0xf \

9 u=500:500 nid=10.128.11.159@tcp p=[0x200000007:0x1:0x0] pics

Changelogエ㔝⟝⼍㑬㧈㻣㾦㻃ᷛ

1 rec#

2 operation_type(numerical/text)

3 timestamp

4 datestamp

5 flags

6 t=target_FID

7 ef=extended_flags

8 u=uid:gid

9 nid=client_NID

10 p=parent_FID

11 target_name

㻵㬟ⷒ㬞㸋ᷛ

1 rec# operation_type(numerical/text) timestamp datestamp flags t=target_FID \

2 ef=extended_flags u=uid:gid nid=client_NID p=parent_FID target_name

㧈ᷛ

1 2 01CREAT 15:15:36.687592024 2018.01.09 0x0 t=[0x200000402:0x2:0x0] ef=0xf \

2 u=500:500 nid=10.128.11.159@tcp p=[0x200000402:0x1:0x0] chloe.jpg

• 㤆⨞ Changelogエ㔝

㵉䐋㪉⡙㚔㲹Ⰹ䇤⿈ (c11)䄲㈎⤜㿉䄋㼁エ㔝 (3ゑ 3䐏㣑⭥)ᷛ

$ lfs changelog_clear lustre-MDT0000 cl1 3

㦘㦰 changelog_clear操作⧪⹇᷍䊬㾱 lfs changelog᱄㸳㗨㋕⭞䐜㻵㬟㑬 id-3䄵⽔⭥

㳖㚠ᷛ
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1 $ lfs changelog lustre-MDT0000

2 4 07RMDIR 15:15:46.468790091 2018.01.09 0x1 t=[0x200000402:0x1:0x0] ef=0xf \

3 u=500:500 nid=10.128.11.159@tcp p=[0x200000007:0x1:0x0] pics

• 䓃㼛 Changelog䇤⿈

䊻㚔㪉⡙㩰 (lustre-MDR0000)䓃㼛㚔 Changelog䇤⿈ (c11)ᷛ

1 mds# lctl --device lustre-MDT0000 changelog_deregister cl1

2 lustre-MDT0000: Deregistered changelog user 'cl1'

䓃㼛操作㤆⨞㑬ⶤ䇤⿈㰚䇱 Changelogエ㔝᱄

1 $ lfs changelog lustre-MDT0000

2 5 00MARK 15:56:39.603643887 2018.01.09 0x0 t=[0x20001:0x0:0x0] ef=0xf \

3 u=500:500 nid=0@<0:0> p=[0:0x50:0xb] mdd_obd-lustre-MDT0000-0

䓃䅃

MARKエ㔝⢎㘘㑬 Changelogエ㔝䓕㲍⢅⿐᱄

• 㻵㬟 Changelog㰘䅞ゑ䓃册䇤⿈

㻵㬟㚔㪉⡙ (lustre-MDR0000)㩰⭥⭒㣑䔏⫔Changelog㰘䅞ゑ䄲䓃册⭥Changelog

䇤⿈ᷛ

1 mds# lctl get_param mdd.lustre-MDT0000.changelog_users

2 mdd.lustre-MDT0000.changelog_users=current index: 8

3 ID index (idle seconds)

4 cl2 8 (180)

• 㻵㬟 Changelog䁻㕌

䊻㚔㪉⡙㩰 (lustre-MDR0000)㻵㬟⭒㣑 Changelog䁻㕌ᷛ

1 mds# lctl get_param mdd.lustre-MDT0000.changelog_mask

2

3 mdd.lustre-MDT0000.changelog_mask=

4 MARK CREAT MKDIR HLINK SLINK MKNOD UNLNK RMDIR RENME RNMTO CLOSE LYOUT \

5 TRUNC SATTR XATTR HSM MTIME CTIME MIGRT

• 㪉䐤 Changelog䁻㕌

䊻㚔㪉⡙㩰 (lustre-MDR0000)㪉䐤 Changelog䁻㕌ᷛ
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1 mds# lctl set_param mdd.lustre-MDT0000.changelog_mask=HLINK

2 mdd.lustre-MDT0000.changelog_mask=HLINK

3 $ lfs changelog_clear lustre-MDT0000 cl1 0

4 $ mkdir /mnt/lustre/mydir/foo

5 $ cp /etc/hosts /mnt/lustre/mydir/foo/file

6 $ ln /mnt/lustre/mydir/foo/file /mnt/lustre/mydir/myhardlink

䐜䇱䁻㕌䐱䇱⭥㳖㚠㏁㾮⤦䊻 Changelog䐱㻵㬟ᷛ

1 $ lfs changelog lustre-MDT0000

2 9 03HLINK 16:06:35.291636498 2018.01.09 0x0 t=[0x200000402:0x4:0x0] ef=0xf \

3 u=500:500 nid=10.128.11.159@tcp p=[0x200000007:0x3:0x0] myhardlink

12.1.3 Changelogs㪔ェ

Lustre Changelogs⭥䄜㲹㭃䇤㏞㬨㪔ェ᱄ⷚ㈾㡅䊻㸍〚➺㋧㩰⭥Ⰹ䅆᷍㾦㻃ゝ㭖

㪔ェ⡜䇤㎕㠡〛⹚⭥㾦㻃䓫⥛⡄⿅ゑ⼰㏎ⳃ㾦㻃䐢㬻㦉〛⹚⭥㚽㑇᱄〚⡟㩰᷍㰝ⷚ

㈾⭒㣑ⳤ㸫㋹䐧⥀㔵ⰵ㰚䇱㭞㈾ⳤ㸫㆙㾱㋹䐧᷍ⱙ䎃䄜操作㵉⧄㵉⺞㹗ⳤ㸫㦶䐟㎕㬖

㻷᱄

㪔ェ㋪䄵䇤作㋝㑠⭒㣑➓㦌㤊㌗⭥䐅㈾᷍⭌㵍㬒䄓㬨䇇⤯䍶䔒䁎⭥䓝䋓᱄

Lustre Changelogs 㳂⹊㑬⼽⼤⭥㪔ェ〛䐧᷍㰜㬨䄜ゐ䐱⿐⭥⹅㉀᷍䄸䇻ㅜ⿆᱄

Changelogs⟝⼍㑬䇤䇻㪔ェ⭥㰚䇱⡹䄋㾦㻃:

• 文件⢋㬗ⴜ (FIDs)⼮㚠⢋㘜⧧㋪䇤䇻㬗⢑』Ⱀⰵ㼔᱄

• UID/GID⼮ NID㾦㻃㋪䇤䇻㬗⢑』Ⱀ䑘㳆᱄

• 㬒ヅ⪢㋪䇤䇻Ⱒ㦂』Ⱀ㬒ヅ᱄

12.1.3.1㡕䇤㪔ェ⹇㚽

㧈⺜㿉䄋䄜⹇㚽㡌㦌⭥〚䇻 Changelogs ⭥㪔ェ⹅㉀᷍⡹㿌㡕䇤䄜㾊ⱏ㶃⭥

Changelogエ㔝㏁㾮 䄵᷍⢄㚽⹜エ㔝䑏㧈OPEN A᷍TIME G᷍ETXATTR⼮DENIED OPEN

⭩㬣件᱄㤌䓃䅃᷍㡕䇤䎃㾊エ㔝㏁㾮㋪㚽。ⰵ㾵㚽䋍⧪䄜㾊䇑㼍᱄⡩㧈⪴文件系统⭥ㅨ

Ⱙ㎕㋕᷍㆙㾱Ⱒ操作㬒᷍エ㔝 OPEN⼮ GETXATTR㬣件ㅌ㪛⧪ Changelogエ㔝㾕㧌᱄

⪴㪔ェㅨⰩ㎕㋕᷍㚽⹜エ㔝 OPEN〓 DENIED OPEN⭩㬣件⼽䐹䄋᱄㏞㧈᷍㧈⺜㬚

䇤 Lustre文件系统䊻䐣㑇䇻㪛㘝㋧䁈⭥系统㩰⫇⪃䄞㑧エ㔝᷍䋓㭞㈾䅟㯞䐢䐹䄋᱄

㏎䊒㋪㚽㿉䄋䐋⭡㚔⤂㏛䇱㚥㾊䄞㪛ⳤ㸫〓⧃㬵ⳤ㸫᷍⼯㬒㆙㾱⭥ⳤ㸫ᷜ䄵ゑ㚔䄞

㪛ⳤ㸫㑬㚥㾊䄞㑧エ㔝᱄

䄋㡕䇤㰚䇱ⷝⶥ㦶䐟㳖㚠㏁㾮᷍㤌䐕㾱ᷛ

1 mds# lctl set_param mdd.lustre-MDT0000.changelog_mask=ALL
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2 mdd.seb-MDT0000.changelog_mask=ALL

䄜⭊㰚䇱⡹㿉⭥エ㔝㏁㾮Ⱍ⡜㡕䇤㑬᷍䐜㿉䓃册䄜 Changelogs䇤⿈᷍㪔ェ⹅㉀ゕ

㋪䊬㾱᱄

䓃䅃᷍㵉⺞ nodemap㳖㚠㩰⭥ audit_mode⢋䐟᷍㋪䄵㋹䐧㚥㾊 Lustre㋮⿈Ⱜㅻ⮄㋪

䄵⪆ⳃ文件系统ⳤ㸫㬣件䊻 Changelogs㪛⥛エ㔝᱄㸋ⳡ䐚㚔㾊ㅻ⮄᷉㧈⡙⳾᷍HSM⫛

㏎ㅻ⮄᷊㬚㪔ェ㦶䐟䅈⨗᷍㸳㗨䊻 per-nodemap〚⪂㩰㆜䇤㪔ェ᱄⭒ nodemap㳖㚠䐱⭥

audit_mode⢋䐟㸋 1᷍㣳 Changelogs䄲⡜ゅ』㬒᷍䈌⪬ nodemap䇱⭥㋮⿈Ⱜㅌ㚽⹜㶋

⧪文件系统ⳤ㸫㬣件⭥ Changelogsエ㔝᱄⭒㪉䐤㸋 0㬒᷍㸿㔼 Changelogs㬨ⴒゅ』᷍㬣

件Ⱍ⤜。エ㔝⭞ Changelogs䐱᱄㚍㦰㤊㌗㻣᷍䊻㾣⪕ㅉ⭥ nodemap㳖㚠䐱᷍audit_mode

⢋䐟⡜㪉䐤㸋 1᱄㵍㬒᷍㰝䊻'㚍㦰'nodemap䐱䄓⡜㪉䐤㸋 1᱄

㸋ⳡ䐚䈌 nodemap䇱⭥ㅻ⮄㪛⧪ Changelogs㳖㚠᷍㤌䐕㾱䄵㻣操作ᷛ

1 mgs# lctl nodemap_modify --name nm1 --property audit_mode --value 0

12.1.3.2㪔ェ⹇㚽㬟㏞

• OPEN

OPEN changelog㳖㚠⭥ⷒ㬞㧈㻣ᷛ

1 7 10OPEN 13:38:51.510728296 2017.07.25 0x242 t=[0x200000401:0x2:0x0] \

2 ef=0x7 u=500:500 nid=10.128.11.159@tcp m=-w-

㰝⟝⼍㑬䇱⫓㋋㚄㬞⭥㾦㻃᷍ⷒ㬞㸋m = rwx᱄

䊻㚔䐷⫓㋋㚄㬞㻣᷍䎌ⰵ㗠 UID / GID᷍䐜䄋ⶤ文件㗜䇱⡜⡶᷍OPEN㳖㚠䐜エ

㔝䄜⪯᱄䎃䂚⭥⿑᷍ゕ㬚䇱䄜MPI作䄖⪴⤜㵍⭥㼀⧭⫓㋋㵍䄜文件゙㣈⪯ c᷍hangelog

䄓⤜。䅈⨗᱄㰝䊻⤜䇑㼍㪔ェ㾦㻃⭥㤊㌗㻣㻵䓦ㅖ⭮㑬 ChangeLog䊹᱄㵍䂚᷍ⰵ䇻

CLOSE㳖㚠᷍䄓䐜エ㔝㗠 UID / GID⭥䔏⽔䄜㳖 CLOSE᱄

• GETXATTR

GETXATTR changelog㳖㚠⭥ⷒ㬞㧈㻣ᷛ

1 8 23GXATR 09:22:55.886793012 2017.07.27 0x0 t=[0x200000402:0x1:0x0] \

2 ef=0xf u=500:500 nid=10.128.11.159@tcp x=user.name0

㰝⟝⼍㑬⡜㠡⭥ゴ㭕㾵㘜᷍ⷒ㬞㸋x=<xattr name>᱄

• SETXATTR

SETXATTR changelog㳖㚠ⷒ㬞㧈㻣:
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1 4 15XATTR 09:41:36.157333594 2018.01.10 0x0 t=[0x200000402:0x1:0x0] \

2 ef=0xf u=500:500 nid=10.128.11.159@tcp x=user.name0

㰝⟝⼍㑬⡜ⷝⶥ⭥ゴ㭕㾵㘜᷍ⷒ㬞㸋x=<xattr name>᱄

• DENIED OPEN

DENIED OPEN changelog㳖㚠ⷒ㬞㧈㻣:

1 4 24NOPEN 15:45:44.947406626 2017.08.31 0x2 t=[0x200000402:0x1:0x0] \

2 ef=0xf u=500:500 nid=10.128.11.158@tcp m=-w-

㰝 ㉀ 䇱 ⼮ ⧄ ⺇ OPEN 㳖 㚠 㼁 㵍 ⭥ 㾦 㻃᱄ 㸋 ⡽ 㘃 changelog 䅈 ⨗᷍DE-

NIED OPEN 㳖 㚠 㬽 㯺 㔫 㻿 䐧ᷛ ゕ 㗠  㬒 ヅ ヅ ⷕ 㗠  䇤 ⿈ 㗠  文 件 ⤜ ⭤

⧍ ⺞ 䄜  㳖 㚠᷍ ⪬ 㬒 ヅ ヅ ⷕ ᷉䄵 㘌 㸋 ⭆ 㸜᷍ 㚍 㦰 䐖 㸋 60 㘌᷊ ㋪ 㵉 ⺞

mdd.<mdtname>.changelog_deniednextx=<xattr name>㪉䐤᱄

1 mds# lctl set_param mdd.lustre-MDT0000.changelog_deniednext=120

2 mdd.seb-MDT0000.changelog_deniednext=120

3 mds# lctl get_param mdd.lustre-MDT0000.changelog_deniednext

4 mdd.seb-MDT0000.changelog_deniednext=120

12.2. Lustre Jobstats

Lustre jobstats⹇㚽㸋䊬㾱䊻 Lustre㋮⿈Ⱜ㩰⭥䇤⿈㆙⧭㬶ゐ文件系统操作统ェ㭞

㈾᷍⤃㬚䇤作䄖⮘Ⱙ㡘㸋㗠作䄖㳂⹊⭥㸉䄜作䄖⢋㬗ⴜ᷉JobID᷊᷍ 㦜⽔䊻ⴟ㹒㡘

㩰㆙㾱䍚㬟᱄䄲䐋⭥㚽⹜䈌 jobstats⼰作⭥作䄖⮘Ⱙ⧭㿓⟝㎉ᷛSLURM᷍SGE᷍LSF᷍

Loadleveler᷍PBS᷍䄵ゑMaui / MOAB᱄

䇪䇻 jobstats㬨䄵⤜䄡㎖䇻⮘Ⱙ⧭㿓⭥Ⳟ㬞㬖㻷⭥᷍䅓⪬㰝㚽⹜䈌㡅㰜⮘Ⱙ⧭㿓䄜

㡑⹅作᷍䄓㋪䄵㵉⺞䊻 jobid_name䐱⫇⪃䓵Ⰹ䅆ⷒ㬞⭥䓷ⴜ⪏᷍⪴ⱙ䊻⤜㵍㬚䇤作䄖⮘

Ⱙ⧭㿓⭥㈔䐱᱄

12.2.1 Jobstats㧈⼯⹅作

㋮⿈Ⱜ㩰⭥ Lustre jobstats⫛㕌⪴䇤⿈㆙⧭⭥㈔⢅㑠䐱㳂㦂㸉䄜⭥ JobID᷍⤃㵉⺞

I / O操作ㅌ⪬ JobIDⳃ㯮⭞ⴟ㹒㡘᱄ⴟ㹒㡘䋓䋑ⷛ䓺ⷙⰉ JobID⭥㼁操作统ェ㾦㻃᷍

㋪㵉⺞ⶤ ID㆙㾱㰘䅞᱄

㋮⿈Ⱜ㩰⭥ Lustre㪉䐤 jobid_var᷍䇤㎕䐙Ⰹ㚥㈔⢅㑠㎕⡄⫇ⶤ㆙⧭⭥ JobID᷍

㦯⼯㈔⢅㑠Ⱍ㋪䄵⡜䐙Ⰹ᱄㏞㧈᷍⭒作䄖㬸⪯䊻ㅻ⮄㩰㡕Ⱀ㬒᷍SLURM䊻㗠㋮⿈

Ⱜ㩰㪉䐤 SLURM_JOB_ID㈔⢅㑠᷍㸋㡅㞅㸉䄜⭥ job ID᱄SLURM_JOB_IDㅌ⡜ⶤ

㆙⧭㻣㡕Ⱀ⭥㰚䇱䓴㆙⧭キ⧱᱄
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㵉⺞㪉䐤jobid_var=procname_uid᷍Lustre㋪㞅䐤㪛⧪㋮⿈Ⱜ㆙⧭㘜⧧⼮㭞䐖

⭥ ID⼰⧪⭥ JobID᱄䊻ⱁ㋮⿈Ⱜㅻ⮄㩰䊬㾱㵍䄜ⱟ㆙䐧文件㬒᷍ㅌ⥛㪛䄜统䄜⭥

JobID᷍⭌㸿ⳉ㤙ⶤⱟ㆙䐧文件㬒⭆⤝㬞㆙⧭⭥㡅䐱䄜⤠᷍㬨ⱁⰡ㑃⭥㆙

⧭᱄

(Lustre 2.8䅞㧌)

䊻 Lustre 2.8 ゑ䄵⽔⭥⟇⡟䐱᷍㋪䄵㪉䐤jobid_var=nodelocal᷍䄓㋪䄵㪉

䐤jobid_name=name᷍䋓ⶤ㋮⿈Ⱜㅻ⮄㩰⭥㰚䇱㆙⧭Ⱍㅌ㬚䇤䎃㘜䓷᱄㧈⺜䄜㋮

⿈Ⱜ㩰䄜⪯䐜䊬㾱䄜作䄖᷍䎃㬨⼽䇱䇤⭥᷍⭌㬨㧈⺜䄜㋮⿈Ⱜ㩰㵍㬒䊬㾱ⱁ作

䄖᷍䋓䇇ⶤⰵ㗠。⿑㬚䇤⤜㵍⭥ JobID᱄

(Lustre 2.12䅞㧌)䊻 Lustre 2.12ゑ䄵⽔⭥⟇⡟䐱᷍㵉⺞㬚䇤䄜⟝⼍ⷒ㬞⫛㕌⭥䓷

ⴜ⪏᷍㋪䄵㸋jobid_name䐙Ⰹⷝⶕ䊴⭥ JobID䐖᱄䎃㾊ⷒ㬞⫛㕌。㸋㗠㆙⧭⥛㪛䄜

㲹Ⰹ䇻䍟⮄〓ㅻ⮄⭥ JobID䓷ⴜ⪏᱄

• %e⫓䇂㋪䐕㾱文件⭥㘜⧧

• %g⫓䇂 group ID

• %h⫓䇂㦌㻿Ⰹ⭥䑘〛㘜

• %H⫓䇂ビⰭ⭥䑘〛㘜

• %j⫓䇂䇪⤯㭞jobid_var㘝㘜⭥㆙⧭㈔⢅㑠⭥ JobID᱄

• %p⫓䇂㭞䐖⿐⭥㆙⧭ ID

• %u⫓䇂䇤⿈ ID

᷉Lustre 2.13 䅞 㧌᷊䊻 Lustre 2.13 ゑ 䄵 ⽔ ⭥ ⟇ ⡟ 䐱᷍ ㋪ 䄵 㵉 ⺞ 㪉

䐤jobid_this_session⤯㭞㎕㸋㗠。⿑㪉䐤䄜 JobID᱄ⶤ JobID ㅌ䇪䎃⭨

㔝。⿑䐱㡕Ⱀ⭥㰚䇱㆙⧭㰚キ⧱᷍⭌㬨㗠⭨㔝。⿑㋪䄵䇱䄜⤜㵍⭥ JobID᱄

㰚䇱㋮⿈Ⱜ㩰⭥ jobid_var㪉䐤⤜⡹㼁㵍᱄㋪䊻䇪 SLURM㏎⭥㰚䇱㋮⿈Ⱜ㩰㬚

䇤 SLURM_JOB_ID᷍ⱙ䊻㸕䇪 SLURM㏎⭥㋮⿈Ⱜ㩰㬚䇤 procname_uid᷍㧈ㅜ⿆㬞

⭨㔝ㅻ⮄᱄

䊻⭆ㅻ⮄㩰⤜㋪㚽䇱⤜㵍⭥ jobid_var㪉䐤᷍䅓㸋ⱁ作䄖⮘Ⱙ⧭㿓䊻䄜㋮⿈

Ⱜ㩰⤜㋪㚽⡜㵍㬒ゅ』᱄⭌ⰵ䇻㗠㆙⧭㈔᷍JobID㬨⡟⭹⢅㑠᷍㋪䄵䄜⪯䊻⭆㋮

⿈Ⱜ㩰ゅ』㉀䇱⤜㵍 JobID⭥ⱁ作䄖᱄

12.2.2㡕䇤/㆜䇤 Jobstats

Jobstats 䊻㚍㦰㻣㬨㆜䇤⭥᱄jobstats ⭥⭒㣑䓕㲍㋪䄵㵉⺞㋮⿈Ⱜ㩰⭥lctl

get_param jobid_var㘝㒏㎕⥊㋕ᷛ

1 $ lctl get_param jobid_var

2 jobid_var=disable
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䊻 testfs文件系统㩰㡕䇤 jobstats᷍㞅䐤㸋 SLURMᷛ

1᷄

2 lctl conf_param testfs.sys.jobid_var = SLURM_JOB_ID    

䇤䇻㡕䇤〓㆜䇤 jobstats⭥lctl conf_param㘝㒏䇇䄵 root㪎⳾䊻 MGS㩰䊬㾱᱄

⪬ⷝⶥ㉀䇱⧷㿙㾵᷍⤃㣳。䓵Ⱀ⪌⤆⭞ MDS᷍OSS⼮㋮⿈Ⱜㅻ⮄᷉⟝㎉㗠⪯䊹⭥㾣

㋮⿈Ⱜ ᱄᷊

㧈㿌䊻㋮⿈Ⱜ㩰㑺㬒㡕䇤 jobstats᷍〓䊻ㅻ⮄䓴ゐ㩰㬚䇤⤜㵍⭥ jobid_var᷉㧈㬚䇤

⤜㵍作䄖⮘Ⱙ⧭㿓⭥䊗⧭ゐ㦛ㅻ⮄᷍䄵ゑ⤜㬚䇤作䄖⮘Ⱙ⧭㿓⭥ㅜ⿆㬞⭨㔝ㅻ⮄᷊᷍ 㤌

䊻文件系统䊹⽔᷍䐒ㅴ䊻㋮⿈Ⱜㅻ⮄㩰䐕㾱lctl set_param㘝㒏᱄㏞㧈᷍䊻⭨㔝

ㅻ⮄㩰㡕䇤 procname_uid⼰⧪ JobIDᷛ

1᷄

2 lctl set_param jobid_var = procname_uid    

lctl set_param⭥㪉䐤⤜㬨䇡㈤㾵⭥᷍㧈⺜䊻 MGS㩰㪉䐤㦌㈷ jobid_var〓㾗

䊹文件系统᷍ⶤ㪉䐤ㅌ⡜䐹䐤᱄

㻣⢎㻵㬟㑬䇪ⷘ䐷作䄖⮘Ⱙ⧭㿓㪉䐤⭥㈔⢅㑠᱄ㅌ jobid_var㪉䐤㸋㼁䇇⭥作䄖

⮘Ⱙ⧭㿓䐖䄵㶋⧪㗠作䄖⭥统ェ㾦㻃㬶ゐ᱄

Job Scheduler Environment Variable

Simple Linux Utility for Resource Management (SLURM) SLURM_JOB_ID

Sun Grid Engine (SGE) JOB_ID

Load Sharing Facility (LSF) LSB_JOBID

Loadleveler LOADL_STEP_ID

Portable Batch Scheduler (PBS)/MAUI PBS_JOBID

Cray Application Level Placement Scheduler (ALPS) ALPS_APP_ID

jobid_var䇱㑞㲹㭃䐖ᷛdisable⼮ procname_uid᱄䄋㆜䇤 jobstats᷍㤌ㅌ jobid_var

䐙Ⰹ㸋 disableᷛ

1᷄

2 lctl conf_param testfs.sys.jobid_var=disable 

ⷛ䓺㗠㆙⧭㘜⧧⼮䇤⿈⢋㬗⭥作䄖统ェ㾦㻃᷉䇤䇻⮘㬵᷍〓⭒㚔㾊ㅻ⮄᷉㧈⭨㔝

ㅻ⮄᷊㩰㗜䇱㬚䇤作䄖⮘Ⱙ⧭㿓᷊᷍ 㤌ㅌ jobid_var䐙Ⰹ㸋 procname_uidᷛ

1᷄
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2 lctl conf_param testfs.sys.jobid_var=procname_uid

12.2.3⥊㋕ Jobstats

MDTs ⤪ ゐ 䊋 㭞 ㈾ 操 作 ⭥ 统 ェ 㾦 㻃᷍ ⤃ 㵉 ⺞ lctl get_param

mdt.*.job_stats 㘝㒏ⰵ㰚䇱文件系统⼮㦯㹒㆙㾱㠡᱄㏞㧈᷍䊻㋮⿈Ⱜ㩰䊬

㾱jobid_var=procname_uid:

1 # lctl get_param mdt.*.job_stats

2 job_stats:

3 - job_id: bash.0

4 snapshot_time: 1352084992

5 open: { samples: 2, unit: reqs }

6 close: { samples: 2, unit: reqs }

7 mknod: { samples: 0, unit: reqs }

8 link: { samples: 0, unit: reqs }

9 unlink: { samples: 0, unit: reqs }

10 mkdir: { samples: 0, unit: reqs }

11 rmdir: { samples: 0, unit: reqs }

12 rename: { samples: 0, unit: reqs }

13 getattr: { samples: 3, unit: reqs }

14 setattr: { samples: 0, unit: reqs }

15 getxattr: { samples: 0, unit: reqs }

16 setxattr: { samples: 0, unit: reqs }

17 statfs: { samples: 0, unit: reqs }

18 sync: { samples: 0, unit: reqs }

19 samedir_rename: { samples: 0, unit: reqs }

20 crossdir_rename: { samples: 0, unit: reqs }

21 - job_id: mythbackend.0

22 snapshot_time: 1352084996

23 open: { samples: 72, unit: reqs }

24 close: { samples: 73, unit: reqs }

25 mknod: { samples: 0, unit: reqs }

26 link: { samples: 0, unit: reqs }

27 unlink: { samples: 22, unit: reqs }

28 mkdir: { samples: 0, unit: reqs }

29 rmdir: { samples: 0, unit: reqs }
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30 rename: { samples: 0, unit: reqs }

31 getattr: { samples: 778, unit: reqs }

32 setattr: { samples: 22, unit: reqs }

33 getxattr: { samples: 0, unit: reqs }

34 setxattr: { samples: 0, unit: reqs }

35 statfs: { samples: 19840, unit: reqs }

36 sync: { samples: 33190, unit: reqs }

37 samedir_rename: { samples: 0, unit: reqs }

38 crossdir_rename: { samples: 0, unit: reqs }

OSTs ⤪ ゐ 㭞 ㈾ 操 作 ⭥ 统 ェ 㾦 㻃᷍ ㋪ 㵉 ⺞lctl get_param

obdfilter.*.job_stats㘝㒏㆙㾱㠡,㧈:

1 $ lctl get_param obdfilter.*.job_stats

2 obdfilter.myth-OST0000.job_stats=

3 job_stats:

4 - job_id: mythcommflag.0

5 snapshot_time: 1429714922

6 read: { samples: 974, unit: bytes, min: 4096, max: 1048576, sum:

91530035 }

7 write: { samples: 0, unit: bytes, min: 0, max: 0, sum:

0 }

8 setattr: { samples: 0, unit: reqs }

9 punch: { samples: 0, unit: reqs }

10 sync: { samples: 0, unit: reqs }

11 obdfilter.myth-OST0001.job_stats=

12 job_stats:

13 - job_id: mythbackend.0

14 snapshot_time: 1429715270

15 read: { samples: 0, unit: bytes, min: 0, max: 0, sum:

0 }

16 write: { samples: 1, unit: bytes, min: 96899, max: 96899, sum:

96899 }

17 setattr: { samples: 0, unit: reqs }

18 punch: { samples: 1, unit: reqs }

19 sync: { samples: 0, unit: reqs }

20 obdfilter.myth-OST0002.job_stats=job_stats:
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21 obdfilter.myth-OST0003.job_stats=job_stats:

22 obdfilter.myth-OST0004.job_stats=

23 job_stats:

24 - job_id: mythfrontend.500

25 snapshot_time: 1429692083

26 read: { samples: 9, unit: bytes, min: 16384, max: 1048576, sum:

4444160 }

27 write: { samples: 0, unit: bytes, min: 0, max: 0, sum:

0 }

28 setattr: { samples: 0, unit: reqs }

29 punch: { samples: 0, unit: reqs }

30 sync: { samples: 0, unit: reqs }

31 - job_id: mythbackend.500

32 snapshot_time: 1429692129

33 read: { samples: 0, unit: bytes, min: 0, max: 0, sum:

0 }

34 write: { samples: 1, unit: bytes, min: 56231, max: 56231, sum:

56231 }

35 setattr: { samples: 0, unit: reqs }

36 punch: { samples: 1, unit: reqs }

37 sync: { samples: 0, unit: reqs }

12.2.4㤆⨞ Jobstats

䄲㬶ゐ⭥作䄖统ェ㾦㻃㋪㵉⺞㾕㧌 proc file job_stats㆙㾱䐹䐤᱄

䊻⡟⭹ㅻ⮄㩰㤆⨞㰚䇱作䄖⭥统ェ㾦㻃ᷛ

1 # lctl set_param obdfilter.*.job_stats=clear

㤆⨞㪉⡙ lustre-MDT0000㩰⭥作䄖'bash.0'㼁统ェ㾦㻃ᷛ

1 # lctl set_param mdt.lustre-MDT0000.job_stats=bash.0

12.2.5㞅䐤䓵Ⱀ㤆㏎ (Auto-cleanup)㬒ヅヅⷕ

㚍㦰㤊㌗㻣᷍䄜作䄖⧷㿙㸕ゅ』䓕㲍⧍⺞ 600㘌᷍䎃作䄖⭥统ェ㾦㻃ㅌ⡜Ⰻ

㡛᱄㋪㵉⺞䄵㻣㘝㒏㑺㬒ⷝⶥⶤ㬒ヅ䐖ᷛ

1 # lctl set_param *.*.job_cleanup_interval={max_age}

〓䇡㈤㾵ⷝⶥ᷍㧈ㅌ㡅ⷝⶥ㸋 700㘌:
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1 # lctl conf_param testfs.mdt.job_cleanup_interval=700

㋪ㅌ job_cleanup_interval㪉䐤㸋 0䄵㆜䇤䓵Ⱀ㤆㏎⹇㚽᱄㤌䓃䅃᷍㧈⺜㆜

䇤㑬 Jobstats⭥䓵Ⱀ㤆㏎⹇㚽᷍䋓㰚䇱统ェ㾦㻃ㅌ䇡㈤⡄⫇䊻㚻⫇䐱᷍䎃㋪㚽。⭝䐣䔏

䐶ⴟ㹒㡘㩰⭥㰚䇱㚻⫇Ⱍ⡜䍝䇤᱄䊻䎃䐷㤊㌗㻣᷍㦯⼯チ㋹⹅㉀Ⱍ䇇ⶤ䊻⪇㏎ⷘ⹅作

统ェ㭞㈾㬒㘘㦘㼁㤆㏎㪉䐤᷍㧈㩰㰚㬟᱄

12.3. Lustreチ㋹⹅㉀᷉LMT᷊

Lustreチ㋹⹅㉀᷉LMT᷊㬨䄜〚䇻 Python⭥⤝㬞系统᷍㋪䊻䄜〓ⱁ Lustre

文件系统㩰⭥ⴟ㹒㡘Ⱜㅻ⮄᷉MDS᷍OSS⼮㗦⿈㔘䇪㡘᷊㩰㳂⹊』Ⱀ⭥Ⰶ⥄㬴㵝᱄⭌㰝

⤜䐈⧷チ㬴㋮⿈Ⱜ᱄䇱 LMT⭥㪉䐤⧭㿓䄵ゑⷝⱁ㾦㻃᷍㤌⤯䊥ᷛ

https://github.com/chaos/lmt/wiki

12.4. CollectL

CollectL㬨㒎䄜㋪䇤䇻チ㬴 Lustre文件系统⭥⹅㉀᱄㛛㋪䄵䊻㉀䇱MDS᷍OST⼮

㋮⿈Ⱜ䔊⼰⭥ Lustre系统㩰䊬㾱 CollectL᱄㰝㰚㬶ゐ⭥㭞㈾㋪䄵㑍㿙㾕㧌エ㔝᷍⤃䊻㩵

⽔㻵㬟᷍〓䓋⧪㬫⼰〇㵝⭥ⷒ㬞᱄

䇱 CollectL⭥ⷝⱁ㾦㻃᷍㤌⤯䊥ᷛ

http://collectl.sourceforge.net

䎌ⰵ Lustre⭥㼁文⭖᷍㤌⤯䊥:

http://collectl.sourceforge.net/Tutorial-Lustre.html

12.5. 㡅㰜チ㋹䁂㼏

ⷝⱁ㋪⹌㋋〒⭤⭥⢋䓝⹅㉀㧈㻣ᷛ

• lltop -ゐ⧪㑬㞛㑠⮘Ⱙ⧭㿓⭥ Lustre䊹チ㬴㡘᱄https://github.com/jhammond/

lltop

• tacc_stats -㚽⹜㲞㹗 Lustreㅴ㋻ゑ㬶ゐ统ェ㾦㻃⭥作䄖⭝㼓⭥系统チ㋹㡘᱃

㹗㡘᱃㋪㬴⿐⹅㉀᱄https://github.com/jhammond/tacc_stats

• xltop -ゐ⧪㑬㞛㑠⮘Ⱙ⧭㿓⭥㑍㿙㾵 Lustreチ㬴㡘 https://github.com/jhammond/

xltop

㛛䄓㋪䄵䓵㾱⢁㾕䄜ビ⭆⭥チ㋹ㆃ㉗Ⳟ➙᷍䇤䇻⥊㋕㹗 ipconfig⭥ⷘ䐷⡉⼮

Lustre㧎件㪛⧪⭥ procfs文件᱄
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⭻㬏㧞䍣 Lustre操作㼋ㆃ

13.1. 㵉⺞⢋㣊䊹

Lustre文件系统㘜⧧㻿䇻 8䓷ⴜ᱄Lustre䄲ㅌ文件系统⼮㚠⢋⭥㼁㾦㻃⢁㕌⭞

⪦㝭⢋㣊䐱᷍䄵Ⳟ⢄㵉⺞⢋㣊㆙㾱䊹᱄䎃㬚⭤系统㏎䊒㋪㰇䅃䄧Ⱀ⪦㝭᷍ⱙ⤜䇤⭄

㾥⨗㻷 SCSI⪦㝭䐹㾣㝦㿓᷍㬚䇤⫎㹔⭥/dev/device作㸋⹓㼎㪉⡙⭩㸫㳃᱄文件系统㘝

㘜⼽㌍ㅌ㈂㋪㚽䔗⭞䍰➓㦌᱄㚠㣑᷍Linux⪦㝭⢋㣊㻿䇻 16䓷ⴜ᱄㸋㬗⢑文件系统

䐱⭥㚠⢋᷍䊅㒕㑬 8䓷ⴜ᷍㡅䈁 8䓷ⴜ䋓㸋文件系统㘜⧧䊅㒕ᷛ

1 fsname-MDT0000 〓䎀

2 fsname-OST0a19

䊬㾱䄵㻣㘝㒏᷍㵉⺞⢋㣊㆙㾱䊹ᷛ

1 mount -t lustre -L

2 file_system_label

3 /mount_point

㻣㘇㬨㵉⺞⢋㣊䊹⭥䄜㏞䓴ᷛ

1 mds# mount -t lustre -L testfs-MDT0000 /mnt/mdt

䓃䅃

䇤⢋㣊㆙㾱䊹᷍⤜䇇㬚䇤䊻ⱁ㔘㈗㈔䐱᷍䄓⤜䇇ⶤ㬚䇤䊻㪉⡙䊺⪕ㅉ㌍䍶㬒᷍

䅓㸋䊻䎃㾊㤊㌗㻣᷍ⱁ㌊㪉⡙㉀䇱㼁㵍⭥⢋㣊᱄

㈂文件系统㘜⧧⡜㚻⤠㻿䐧㸋 8䓷ⴜ᷍⭌㬖カ㩰㛛㋪䄵䊻㦯⼯䊹⮄䊹㋮⿈

Ⱜ᷍䅓⪬文件系统䇤⿈⤃⤜㬽㻿䇻Ⱝ㘜⧧᱄㏞㧈ᷛ

1 client# mount -t lustre mds0@tcp0:/short

2 /dev/long_mountpoint_name

13.2. 㡕Ⱀ Lustre

⭻䄜⪯㡕Ⱀ Lustre文件系统㬒᷍ⷘ䔊件⡹㿌➕䍶䄵㻣㯔㿓㡕Ⱀᷛ

1. 䊹MGT᱄

䓃䅃

㧈⺜⨗㻷䔊⼰⭥MGT/MDT᷍Lustreㅌ䓵Ⱀ⭹䎞㦘㶋⧪MGT⼮MDT⭥䊹᱄

2. 䊹MDT᱄

䓃䅃

㧈⺜⨗㻷ⱁMDTs᷍䋓ㅌ㰝㗨㦌⤠䊹᷉Lustre 2.4⟇⡟䐱䅞㧌 ᱄᷊
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3. 䊹 OST(s).

4. 䊹㋮⿈Ⱜ.

13.3. 䊹ⴟ㹒㡘

㡕Ⱀ Lustre ⴟ㹒㡘操作ㅰビ⭆᷍䐜㿉䊬㾱䊹㘝㒏᱄Lustre ⴟ㹒㋪䄵ゴ㧌⭞

/etc/fstab䐱ᷛ

1 mount -t lustre

⭤⭞㏁㯧㧈㻣㭅⨗:

1 /dev/sda1 on /mnt/test/mdt type lustre (rw)

2 /dev/sda2 on /mnt/test/ost0 type lustre (rw)

3 192.168.0.21@tcp:/testfs on /mnt/testfs type lustre (rw)

䊻䎃㏞䓴䐱᷍MDT, OST (ost0)⼮文件系统 (testfs)䊹⧪⹇᱄

1 LABEL=testfs-MDT0000 /mnt/test/mdt lustre defaults,_netdev,noauto 0 0

2 LABEL=testfs-OST0000 /mnt/test/ost0 lustre defaults,_netdev,noauto 0 0

㵉⧄᷍䐙Ⰹ noauto⤃㦤ⷀ㋪䇤㾵᷉HA᷊⧭㿓⟝㏎⼯㬒䓑䊹㪉⡙㬨⡩ㅰ㘘䐨⭥䔗

ⳉ᱄㧈⺜㛛㸕㬚䇤䍰䓋䄧〛䐧᷍㤌㦘⡄䊻䊹 Lustreⴟ㹒㡘䐏㣑䄲㡕Ⱀ㶙㕈㑍ㅴ᱄㧈

⺜㛛䊬㾱⭥㬨 Red Hat Enterprise Linux᷍SUSE Linux Enterprise Server᷍Debian⭩操作系

统᷉〓㡅㰜᷊᷍ 㤌㬚䇤_netdev⢋䐟㎕㦘⡄䊻➓䓑䎃㾊⪦㝭㣑㶙㕈㑍ㅴ䄲䎞⧄㡕Ⱀ᱄

㸳㗨䊻䎃㏐㵉⺞⪦㝭⢋㣊㆙㾱䊹᱄㪉⡙⭥⢋㣊㋪䄵䇤e2labelⰢ㦂᱄㧈

⺜mkfs.lustre㸕䐙Ⰹ--index 䁂㼏᷍䋓ⶶⶶⷒ㬞⿐⭥ Lustre ⴟ㹒㡘⭥⢋㣊㋪㚽

䄵 FFFFㆂ㸓᷍䎃䅃㸗䓦㰝㩱㸕⡜ⶔ䐖᱄ⶔ䐖ㅌⳃ㪛䊻ⴟ㹒㡘㬸⪯㡕Ⱀ㬒᷍⪦㝭⢋㣊㰇

䐏⡜ⷝ㾣᱄ㅉ䅊㛛㬝䐶㬚䇤--index䁂㼏䄵㦘⡄䊻ⷒ㬞⿐㬒㈮㶋⧪⢋㣊㪉䐤᱄

䓃䅃

⭒㋮⿈Ⱜ⼮ OSS㸜䇻㵍䄜ㅻ⮄㬒᷍㋮⿈Ⱜ⼮ OSS䐏ヅ⭥㚻⫇䁚㑇㋪㚽⭝䐣㯡㰙᱄

䓃䅃

䊻ⱁ㔘ໞ㈔䐱㤌⤜䄋㬚䇤➕⢋㣊䓑䊹᱄

13.4. ⡶文件系统

㧕➕䍶䄵㻣㯔㿓㾗䊹㰚䇱㋮⿈Ⱜ⼮ⴟ㹒㡘᷍Lustre文件系统䋓ㅌ㶋㦌⡶᱄䓃䅃᷍

㾗䊹䄜㌊㪉⡙䐜。㦤 Lustre㧎件䊻ⶤㅻ⮄㩰⡶᱄

䓃䅃

㤌䓃䅃䊻䄵㻣㘝㒏䐱 -a -t lustre⤜㬨文件系统㘜,㰝䐙⫛⭥㬨㾗䊹 /etc/mtab

㰚䇱㳖㚠䐱⭥ lustre㏁㾮᱄
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1. 㾗䊹㋮⿈Ⱜ

䊻㗠㋮⿈Ⱜㅻ⮄㩰᷍䊬㾱 umount㘝㒏㾗䊹ⶤㅻ⮄㩰⭥文件系统ᷛ

umount -a -t lustre

䄵㻣㬨䊻㋮⿈Ⱜㅻ⮄㩰㾗䊹 testfs文件系统⭥㏞䓴ᷛ

1 [root@client1 ~]# mount |grep testfs

2 XXX.XXX.0.11@tcp:/testfs on /mnt/testfs type lustre (rw,lazystatfs)

3

4 [root@client1 ~]# umount -a -t lustre

5 [154523.177714] Lustre: Unmounted testfs-client

2. 㾗䊹MDT⼮MGT

䊻MGS⼮MDSㅻ⮄㩰᷍䊬㾱 umount㘝㒏ᷛ

umount -a -t lustre

䄵㻣㬨䊻䔊⼰⭥MGS/MDS㩰㾗䊹 testfs文件系统⭥㏞䓴ᷛ

1 [root@mds1 ~]# mount |grep lustre

2 /dev/sda on /mnt/mgt type lustre (ro)

3 /dev/sdb on /mnt/mdt type lustre (ro)

4

5 [root@mds1 ~]# umount -a -t lustre

6 [155263.566230] Lustre: Failing over testfs-MDT0000

7 [155263.775355] Lustre: server umount testfs-MDT0000 complete

8 [155269.843862] Lustre: server umount MGS complete

ⰵ䇻Ⱑ㑃⭥MGS⼮MDS᷍㘝㒏⤜⢅᷍⭌㿉䄋㻩䊻MDS㩰䊬㾱᷍㰇⽔䊻MGS㩰䊬

㾱᱄

3. 㾗䊹㰚䇱 OSTs

䊻㗠 OSSㅻ⮄㩰᷍䊬㾱 umount㘝㒏ᷛ

umount -a -t lustre

䄵㻣㬨㾗䊹OSS1ⴟ㹒㡘㩰㰚䇱 OSTs⭥ testfs文件系统⭥㏞䓴ᷛ

1 [root@oss1 ~]# mount |grep lustre

2 /dev/sda on /mnt/ost0 type lustre (ro)

3 /dev/sdb on /mnt/ost1 type lustre (ro)

4 /dev/sdc on /mnt/ost2 type lustre (ro)

5
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6 [root@oss1 ~]# umount -a -t lustre

7 [155336.491445] Lustre: Failing over testfs-OST0002

8 [155336.556752] Lustre: server umount testfs-OST0002 complete

13.5. 䊻ⴟ㹒㡘㩰㾗䊹㚠⢋

⡶ lustre OST, MDT〓MGT,㤌䊬㾱 umount /mount_point㘝㒏᱄

䄵㻣㬨䊻䊹⮄ /mnt/ost0⡶ OST( ost0) testfs文件系统⭥㏞䓴ᷛ

1 [root@oss1 ~]# umount /mnt/ost0

2 [ 385.142264] Lustre: Failing over testfs-OST0000

3 [ 385.210810] Lustre: server umount testfs-OST0000 complete

㬚䇤 umount㘝㒏㬨䄜䐷䇦䁦⭹㵄䐚ⴟ㹒㡘⭥Ⳟ㬞᷍䅓㸋㰝⡄㒕㑬㋮⿈Ⱜ⭥㑍ㅴ䓕

㲍᱄㻣⪯㡕Ⱀ㬒᷍ⴟ㹒㡘ㅌ䐹㾣㑍ㅴ㋮⿈Ⱜ᷍㦜⽔䐕㾱⿷ⶕ⺞⧭᱄

㧈⺜㬚䇤㑬㣠䐧⢋䐟 ( -f)᷍ⴟ㹒㡘䋓。䐱ⰰ㰚䇱㋮⿈Ⱜ㑍ㅴ⤃㵄䐚⿷ⶕ᱄䐹㾣㡕

Ⱀ⽔᷍ⴟ㹒㡘⤜。㆙㾱⿷ⶕ᱄㦯⼯⭒㣑㑍ㅴ⭥㋮⿈Ⱜ䊻䐹㾣㑍ㅴ䐏㣑Ⱍ。㬶⭞ I/O⫎㹔᱄

䓃䅃

㧈⺜㛛㬚䇤㑬 loop㪉⡙᷍㤌ゴ㩰 -d⢋䐟᷍䄵➓㦌⭹㤆⨞ loop㪉⡙᱄

13.6. 㸋 OSTs䐙Ⰹ䍰㣱㚄㬞

䊻 Lustre文件系统䐱᷍䇪䇻 OST䍰᱃㶙㕈䍰᱃OST㸕䊻⭩䊎䅓ⱙ㸿ⳉⳤ㸫

⭥ OST㋪䄵㵉⺞䄵㻣㑞䐷Ⳟ㬞䐏䄜㆙㾱⪇䐤ᷛ

• failout㚄㬞ᷛLustre㋮⿈Ⱜ䊻⧍㬒⽔ㅌ㑃ゕㅴ㬶⭞⫎㹔㼜㻃᷍ⱙ⤜㬨䄜䐒⭩⫞

OST⿷ⶕ᱄

• failover㚄㬞ᷛLustreㅌ⭩⫞ OST⿷ⶕ᱄

㚍㦰㤊㌗㻣 L᷍ustre文件系统䊻OSTs㩰⤪䇤failover㚄㬞. 㧕㛛㼌⤪䇤 failout

㚄㬞᷍㤌㵉⺞ --param="failover.mode=failout"䁂㼏㆙㾱䐙Ⰹᷛ

1 oss# mkfs.lustre --fsname=

2 fsname --mgsnode=

3 mgs_NID --param=failover.mode=failout

4 --ost --index=

5 ost_index

6 /dev/ost_block_device

䊻㻣㘇⭥㏞䓴䐱᷍䊻MGS (mds0) testfs文件系统㩰㸋 OSTs䐙Ⰹ㑬 failout㚄

㬞᱄
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1 oss# mkfs.lustre --fsname=testfs --mgsnode=mds0

--param=failover.mode=failout

2 --ost --index=3 /dev/sdb

䊻㬸⪯文件系统㞅䐤⽔᷍㤌㬚䇤 tunefs.lustre⹅㉀㆙㾱㚄㬞ⷝⶥ᱄䊻㻣㘇⭥

㏞䓴䐱᷍㚄㬞⡜㪉䐤㸋 failout :

1 $ tunefs.lustre --param failover.mode=failout

2 /dev/ost_device

䓃䅃

䊻䊬㾱ⶤ㘝㒏㣑᷍㤌㾗䊹㰚䇱。⡜ failover/failout㣱㰚䇑㼍⭥ OSTs᱄

13.7. ⪇䐤ㅖ OST⪦㝭䎔㑱

Lustre㉀⡙䐋⹇㚽᷍㋪䄵䊻⭒㶃⤠ RAID䎔㑱⨗㻷㾵㚽㻣ㅖ᷉䄵䐣䎜㳆文件系统

㾵㚽㻣ㅖ᷊㬒᷍ゑ㬒䐋 Lustre系统᱄ⶤ㾵㚽㻣ㅖ㵉⧄㬨䇪䇻⪦㝭ⳃ㪛䍰ⱙ㸕⡜ⷝ

᷍〓ⷝ㑬㾣⪦㝭䎞䊻䐹ㅉ㰚䋍⧪⭥᱄⭒ OST⪇䇻ㅖ䓕㲍㬒᷍MDSㅌ⤜。㸋㡅

㞅㾣ⰵ㼔᷍⪴ⱙ⡽㘃䅓 OSTㅖ䅞㡑㦌㈷㾵㚽㻣ㅖ᱄

㗠 OSTⰝ䇱䄜 degraded⤯㭞᷍䇤䇻䐙Ⰹ OST㬨ⴒ䊻ㅖ㚄㬞㻣䊬㾱᱄ㅌ

OST⢋エ㸋ㅖ᷍㤌䊬㾱ᷛ

1 lctl set_param obdfilter.{OST_name}.degraded=1

ㅌ OST⿷ⶕ䎞⧄㚄㬞᷍㤌䊬㾱ᷛ

1 lctl set_param obdfilter.{OST_name}.degraded=0

㦘㦰㬨ⴒ OSTs⭒㣑⪇䇻ㅖ㚄㬞᷍㤌䊬㾱ᷛ

1 lctl get_param obdfilter.*.degraded

㧕 OST䅓䐹㡕〓㡅㰝䓕㌗⡜䐹㾣䊹᷍ⶤ⢋䐟ㅌ⡜䐹䐤㸋 0᱄

㸳㗨ㅉ䅊㵉⺞䄜䓵Ⱀㅦ⡟㎕㬖㻷ⷘ RAID㪉⡙䓕㲍⭥チ㋹᷍㧈㵉⺞ MD-RAID

⭥mdadm(8)㘝㒏䄵ゑ--monitor㎕⢋エ㬽䇑㼍⭥㪉⡙⪇䇻ㅖ䓕㲍㬨䄲⿷ⶕ䓕㲍᱄

13.8. 䊬㾱ⱁ Lustre文件系统

䊻㦘⡄ NID:fsname㸉䄜㾵⭥㤊㌗㻣᷍Lustre㋪䐈⧷ⱁ文件系统᱄㗠文件系统䊻

⪕ㅉ㬒Ⱍ⡹㿌㬚䇤 --fsname⤯㭞㞅䄜㸉䄜⭥㘜⧧᱄㧈⺜䐜⫇䊻⭆MGS᷍䋓㣠

䐧䐕㾱文件系统㘜⧧㸉䄜㾵᱄㧈⺜⫇䊻ⱁMGS᷉㧈㗠MDS㩰Ⱍ䇱䄜MGS᷊᷍ 䇪

㏎䊒䋑㦘⡄文件系统㘜⧧㬨㸉䄜⭥᱄⭆MGS⼮㸉䄜⭥文件系统㘜⧧㳂⹊㑬⭆䄜

⭥㏎⮄᷍ゕ㬚ⶤ文件系统㩱㸕䊹᷍䄓㋪ⰵⶤ文件系统ⳃ⨗㘝㒏᱄
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Lustre䊻⭆MGS㩰䐈⧷ⱁ文件系统᱄䇪䇻䐜䇱䄜MGS᷍fsname⡄䐅㬨㸉䄜

⭥᱄

Lustre䄓䊫㿎ⱁ MGS⹓⫇᱄㏞㧈᷍⤜㵍⭥ Lustre㧎件⟇⡟㩰㵍㬒㬚䇤㑬ⱁ文

件系统᷍㿉䄋ⱁMGS᱄䊻䎃䐷㤊㌗㻣⡹㿌ⷒ㶃㾂㾥᷍䄵㦘⡄文件系统㘜⧧㬨㸉䄜⭥᱄

䊻㸕㎕㋪㚽⿆操作⭥㰚䇱系统䐱᷍㗠文件系统Ⱍ䇇ⶤ䇱䄜㸉䄜⭥ fsname᱄

㚍㦰㤊㌗㻣᷍mkfs.lustre㘝㒏ㅌ⪕ㅉ䄜㘜㸋 lustre⭥文件系统᱄㧈㿌䊻ⷒ

㬞⿐㬒䐙Ⰹ⤜㵍⭥文件系统㘜⧧᷉㻿䐧㸋 8䓷ⴜ᷊᷍ 㤌㬚䇤 --fsname䁂㼏ᷛ

1 mkfs.lustre --fsname=

2 file_system_name

䓃䅃

㾣文件系统⭥ MDT᱃OSTs ⡹㿌㬚䇤㼁㵍⭥文件㘜 (㳇⫛㪉⡙㘜)᱄㏞㧈ⰵ䇻

㾣文件系统foo᷍MDT ⼮㑞 OSTs ㅌ⡜㘝㘜㸋 foo-MDT0000 ᷍foo-OST0000 ⼮

foo-OST0001᱄

䊻文件系统㩰䊹㋮⿈Ⱜ᷍䊬㾱ᷛ

1 client# mount -t lustre

2 mgsnode:

3 /new_fsname

4 /mount_point

䊻文件系统foo⭥䊹㧌⮄ /mnt/foo㩰䊹䄜㋮⿈Ⱜ᷍䊬㾱ᷛ

1 client# mount -t lustre mgsnode:/foo /mnt/foo

䓃䅃

㧈⺜㋮⿈Ⱜ䄋䊹ⱁ文件系统᷍㸋⡽㘃文件䊻⤜㵍文件系统ヅ䄧Ⱀ㬒⨗㻷㸫㳃᷍

㤌䊻/etc/xattr.conf文件䐱䋗ゴᷛlustre.* skip

䓃䅃

㸋㦘⡄㾣⭥ MDT 䄲⡜㳎ゴ䐢㻷䇱 MGS 㩰᷍⪕ㅉ MDT 㬒㤌䐙Ⰹᷛ--mdt

--mgsnode=mgs_NID.

⼍䇱㑞文件系统 ( foo and bar) ⭥ Lustre ➓䓑㧈㻣㰚㬟᷍㡅䐱 MGS ㅻ⮄㸋

mgsnode@tcp0᷍䊹⮄㸋 /mnt/foo⼮ /mnt/barᷛ

1 mgsnode# mkfs.lustre --mgs /dev/sda

2 mdtfoonode# mkfs.lustre --fsname=foo --mgsnode=mgsnode@tcp0 --mdt --index=0

3 /dev/sdb

4 ossfoonode# mkfs.lustre --fsname=foo --mgsnode=mgsnode@tcp0 --ost --index=0

5 /dev/sda

6 ossfoonode# mkfs.lustre --fsname=foo --mgsnode=mgsnode@tcp0 --ost --index=1
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7 /dev/sdb

8 mdtbarnode# mkfs.lustre --fsname=bar --mgsnode=mgsnode@tcp0 --mdt --index=0

9 /dev/sda

10 ossbarnode# mkfs.lustre --fsname=bar --mgsnode=mgsnode@tcp0 --ost --index=0

11 /dev/sdc

12 ossbarnode# mkfs.lustre --fsname=bar --mgsnode=mgsnode@tcp0 --ost --index=1

13 /dev/sdd

䊻文件系统 foo⭥䊹⮄/mnt/foo㩰䊹㋮⿈Ⱜ᷍䊬㾱ᷛ

1 client# mount -t lustre mgsnode@tcp0:/foo /mnt/foo

䊻文件系统 bar⭥䊹⮄ /mnt/bar㩰䊹㋮⿈Ⱜ᷍䊬㾱ᷛ

1 client# mount -t lustre mgsnode@tcp0:/bar /mnt/bar

13.9. 䊻㲹ⰉMDT㩰⪕ㅉ䓴㚠㔝

Lustre㋪䄵⪕ㅉ⭆Ⱑ⭥㚠㔝᷍䄵ゑ文件⼮䓴㚠㔝᷍䄵⫇⪃䊻㲹Ⰹ⭥ MDT㩰᱄䄋䊻

䄜ⷙⰉ⭥MDT㩰⪕ㅉ䄜䓴㚠㔝᷍㤌㬚䇤䄵㻣㘝㒏ᷛ

1 client# lfs mkdir –i

2 mdt_index

3 /mount_point/remote_dir

ⶤ㘝㒏ㅌ㞅䓴㚠㔝 remote_dir䐢MDT㰘䅞mdt_index.

䓃䅃

㏎䊒㋪䄵㞅䊗⧭䓴㚠㔝㎕ⷕ㏌MDT᱄䇪䇻MDT⭥㬈➽ㅌ㬚㘝㘜㋶ヅ⤜㋪

ⳤ㸫᷍ㅉ䅊⤜䄋䊻⳨MDT0000㩰⭥㚠㔝䐱⪕ㅉ䊗⧭䓴㚠㔝᱄⨗䇻䎃䊎䅓᷍䊻㚍㦰

㤊㌗㻣᷍䐜㚽⪴ MDT0000⪕ㅉ䊗⧭䓴㚠㔝᱄㸋⳦㌎ⶤ㻿䐧⤃䊫㿎䊻㦯⼯ MDT㩰⪕ㅉ

䊗⧭䓴㚠㔝᷍㏎䊒⡹㿌䊻MGS㩰䐕㾱䄵㻣㘝㒏ᷛ

mgs# lctl conf_param *fsname*.mdt.enable_remote_dir=1

Lustre文件系统'scratch'⭥㼁䇇㘝㒏㸋ᷛ

mgs# lctl conf_param scratch.mdt.enable_remote_dir=1

㧈㿌㦘㦰㞅䐤㤊㌗᷍㤌䊻㦯䄜MDS㩰䊬㾱:

mds# lctl get_param mdt.*.enable_remote_dir

Lustre 2.8 䐱᷍䇱䄜㾣⭥㋪⮘⤯㭞㋪䇤䇻䊫㿎㚔 group ID ⭥䇤⿈⪕ㅉ⼮㩟⨞

䊗⧭㚠㔝⼮㳖⫙㚠㔝᷍ゕ enable_remote_dir_gid ᱄㧈⺜ㅌ⪬⤯㭞㪉䐤㸋'wheel'

〓'admin'᷍䋓㉀䇱䎃㑞 group ID ⭥䇤⿈㋪⪕ㅉ⼮㩟⨞䊗⧭㚠㔝⼮㳖⫙㚠㔝᱄䊻

MDT0000㩰ㅌ⪬⤯㭞㪉䐤㸋 -1᷍䋓㋪䇡㈤⭹䊫㿎㦯⼯⳨ root䇤⿈⪕ㅉ⼮㩟⨞䊗⧭⼮㳖

⫙㚠㔝᱄䊻MGS㩰䐕㾱䄵㻣㘝㒏ᷛ
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mgs# lctl conf_param *fsname*.mdt.enable_remote_dir_gid=-1

ⰵ䇻 Lustre文件系统'scratch'᷍䋓㿌ㅌ㘝㒏㎊䍚㸋ᷛ

mgs# lctl conf_param scratch.mdt.enable_remote_dir_gid=-1

㦘㦰ⷝⶥ᷍䊻MDS㩰䊬㾱ᷛ

mds# lctl get_param mdt.***.enable_remote_dir_gid

13.10. 䊻ⱁMDTs㩰⪕ㅉ㳖⫙㚠㔝

Lustre 2.8䐱⭥ DNE⹇㚽䊫㿎䐙Ⰹ㚠㔝᷉㳖⫙㚠㔝᷊㻣⭥文件ㅌ㰝㗨⭥䊋㭞㈾⫇䊻

⤜㵍⭥ MDTs㩰᷉ゴMDTs⡜㳎ゴ⭞文件系统䐱㬒 ᱄᷊䎃䂚䔗⭥ㆂ⺜㬨᷍㳖⫙㚠㔝䐱

⭥文件⭥䊋㭞㈾㤌㤔䇪ⱁMDT㳂⹊ⴟ㹒᷍⤃㣳䊋㭞㈾ⴟ㹒䊹⤝䊻ⴟ㹒ⷙⰉ㚠㔝

⭥㰚䇱MDT㩰᱄㵉⺞䊻ⱁMDT㩰ⳃ䊋㭞㈾ⴟ㹒䊹᷍㋪⧍䊞⭆MDT㾵㚽⭥㻿

䐧᷍㳂ⷀ㑬䎜㳆㾵㚽᱄䊻ⶤ⹇㚽⨗㻷㣑᷍㚠㔝䐱⭥㰚䇱文件䐜㚽䊻⭆MDT㩰エ㔝㰝

㗨⭥䊋㭞㈾᱄䊻 mdt_count MDTs㩰㚠㔝᷍䊬㾱ᷛ

1 client# lfs mkdir -c

2 mdt_count

3 /mount_point/new_directory

ベ䇻㳖⫙㚠㔝⡩⳨㳖⫙⿐㚠㔝㋋㼛ⷝ⫔᷍ⶤ⹇㚽ⰵ䇻㌈䊞ⱁMDTⳃ⭆⫔㚠

㔝᷉50k㳖㚠䄵㩰᷊䔏䇱㾈᱄

᷉Lustre2.14䅞㧌᷊

13.10.1. 㵉⺞ space/inode⪕ㅉ㚠㔝

㧈⺜䊻⪕ㅉ䄜㾣⭥㚠㔝㬒㗜䇱䐙Ⰹ㡑㬝 MDT᷍䋓䎃㚠㔝ゑ㡅㳖⫙ㅌ➕㋶ヅ㬚

䇤㤊㌗⤝䊻 MDT㩰᱄㏞㧈᷍㻣㘇ㅌ䊻 MDT㩰⪕ㅉ䄜㚠㔝⼮㰝⭥㳖⫙᷍䄵㠞⽃㋶

ヅ㬚䇤ᷛ

1 lfs mkdir -c 2 <dir1>

㒎㶃᷍㧈⺜䊻㚠㔝㩰㪉䐤㑬㚍㦰⭥㚠㔝㳖⫙㭞᷍㰇⽔䊻<dir1>㻣⭥系统⮘

䇤mkdir䄓。䇱㵍䂚⭥㾈⺜:

1 lfs setdirstripe -D -c 2 <dir1>

ⶤ⥀㔵㬨:

• 㧈⺜㰚䇱 MDT 㩰⭥㋶㻱 inodes/blocks ゙⽖㼁㵍᷍ゕ max_inodes_avail * 84% <

min_inodes_avail ⼮ max_blocks_avail * 84% < min_blocks_avail᷍㚨㗕䁂䋒 MDT

roundrobin᱄

• ⴒ䋓᷍䊻䇱ⷝⱁ㋶㻱 inodes/blocks⭥MDT㩰⪕ㅉⷝⱁ⭥䓴㚠㔝᱄
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13.11. 㪉䐤ゑ⥊㋕ Lustre⤯㭞

䄵㻣䁂㼏㋪䇤䇻䊻 Lustre䐱㪉䐤⤯㭞:

• ⪕ㅉ文件系统᷍㤌㬚䇤 mkfs.lustre᱄

• ⭒ⴟ㹒㡘㵄䐚䊬㾱㬒᷍㤌㬚䇤 tunefs.lustre᱄

• ⭒文件系统䎞䊻䊬㾱㬒᷍㋪䇤 lctl㎕㪉䐤〓⥊㋕ Lustre⤯㭞᱄

13.11.1. 䇤mkfs.lustre㪉䐤㋪⮘㬵⤯㭞

⭒文件系统⭻䄜⪯㆙㾱ⷒ㬞⿐㬒᷍⤯㭞㋪㵉⺞䊻mkfs.lustre 㘝㒏䐱㳎ゴ

--param䁂㼏㆙㾱㪉䐤᷍㧈ᷛ

1 mds# mkfs.lustre --mdt --param="sys.timeout=50" /dev/sda

13.11.2. 䇤tunefs.lustre㪉䐤⤯㭞

⭒ⴟ㹒㡘 (OSS〓 MDS)㵄䐚䊬㾱㬒᷍㋪㵉⺞ tunefs.lustre㘝㒏ゑ --param

䁂㼏㳎ゴ⤯㭞䐢㻷䇱文件系统᷍㧈ᷛ

1 oss# tunefs.lustre --param=failover.node=192.168.0.13@tcp0 /dev/sda

tunefs.lustre㘝㒏㳎ゴ⭥㸋ゴ⤯㭞᷍ゕ䊻䄲䇱⤯㭞⭥〚⪂㩰㳎ゴ㾣⭥⤯㭞᷍

ⱙ⤜㬨㳇⫛㰝㗨᱄⤢⨞㰚䇱⭥䄲䇱⤯㭞⤃㬚䇤㾣⭥⤯㭞᷍䊬㾱ᷛ

1 mds# tunefs.lustre --erase-params --param=

2 new_parameters

tunefs.lustre㋪䇤䇻㪉䐤㦯⼯䊻 /proc/fs/lustre文件䐱㋪㪉䐤⭥㉀䇱 OBD㪉⡙

⭥⤯㭞᷍㋪䐙Ⰹ㸋 obdname|fsname. obdtype.proc_file_name= value᱄㧈ᷛ

1 mds# tunefs.lustre --param mdt.identity_upcall=NONE /dev/sda1

13.11.3. 䇤 lctl㪉䐤⤯㭞

⭒文件系统䊬㾱㬒᷍lctl㋪䇤䇻㪉䐤⤯㭞 (㑺㬒〓䇡㈤)〓⡉⭒㣑⤯㭞䐖᱄㑺㬒

⤯㭞䊻ⴟ㹒㡘〓㋮⿈Ⱜ㸕⡶㬒⪇䇻ゅ』䓕㲍᷍䇡㈤⤯㭞䊻ⴟ㹒㡘⼮㋮⿈Ⱜ䐹㡕⽔㦵⤜

⢅᱄

䓃䅃

lctl list_param㋪㑱⨗㰚䇱㋪㪉䐤⤯㭞᱄

13.11.3.1. 㪉䐤㑺㬒⤯㭞 lctl set_param䇤䇻㪉䐤䊻⭒㣑䊬㾱ㅻ⮄㩰⭥㑺㬒⤯㭞᱄

䎃㾊⤯㭞ㅌ䇔㪅䐢/proc/{fs,sys}/{lnet,lustre}᱄䈐ⳉ㧈㻣ᷛ
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1 lctl set_param [-n] [-P]

2 obdtype.

3 obdname.

4 proc_file_name=

5 value

㧈ᷛ

1 # lctl set_param osc.*.max_dirty_mb=1024

2 osc.myth-OST0000-osc.max_dirty_mb=32

3 osc.myth-OST0001-osc.max_dirty_mb=32

4 osc.myth-OST0002-osc.max_dirty_mb=32

5 osc.myth-OST0003-osc.max_dirty_mb=32

6 osc.myth-OST0004-osc.max_dirty_mb=32

13.11.3.2. 㪉䐤䇡㈤⤯㭞 lctl conf_param䇤䇻㪉䐤䇡㈤⤯㭞᱄䄜⟄㎕㯖᷍lctl

conf_param㋪䇤䇻㪉䐤 /proc/fs/lustre文件䐱㰚䇱㋪㪉䐤⤯㭞᷍䈐ⳉ㧈㻣ᷛ

1 obdname|fsname.

2 obdtype.

3 proc_file_name=

4 value)

䄵㻣㬨 lctl conf_param㘝㒏⭥䄜㾊㬟㏞ᷛ

1 mgs# lctl conf_param testfs-MDT0000.sys.timeout=40

2 $ lctl conf_param testfs-MDT0000.mdt.identity_upcall=NONE

3 $ lctl conf_param testfs.llite.max_read_ahead_mb=16

4 $ lctl conf_param testfs-MDT0000.lov.stripesize=2M

5 $ lctl conf_param testfs-OST0000.osc.max_dirty_mb=29.15

6 $ lctl conf_param testfs-OST0000.ost.client_cache_seconds=15

7 $ lctl conf_param testfs.sys.timeout=40

䓃䅃

㵉⺞lctl conf_param㘝㒏㪉䐤⭥⤯㭞㬨䇡㈤㾵⭥᷍㰝㗨⡜㾕㧌㑬㸜䇻MGS⭥

文件系统㞅䐤文件䐱᱄

13.11.3.3. 䇤 lctl set_param -P 㪉 䐤 䇡 ㈤ ⤯ 㭞 ⶤ 㘝 㒏 ⡹ 㿌 䊻 MGS 㩰 䐕

㾱᱄ 㵉 ⺞lctl upcall䊻 㗠  䑘 〛 㩰 㪉 䐤 ⷙ Ⰹ ⤯ 㭞᱄ 䎃 㾊 ⤯ 㭞 ㅌ 䇔 㪅

䐢/proc/{fs,sys}/{lnet,lustre}䐱⭥㳖㚠᱄lctl set_param㘝㒏㬚䇤䄵㻣䈐ⳉᷛ
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1 lctl set_param -P

2 obdtype.

3 obdname.

4 proc_file_name=

5 value

㧈ᷛ

1 # lctl set_param -P osc.*.max_dirty_mb=1024

2 osc.myth-OST0000-osc.max_dirty_mb=32

3 osc.myth-OST0001-osc.max_dirty_mb=32

4 osc.myth-OST0002-osc.max_dirty_mb=32

5 osc.myth-OST0003-osc.max_dirty_mb=32

6 osc.myth-OST0004-osc.max_dirty_mb=32

䇤 -d (䐜⫙ -P)㩟⨞䇡㈤⤯㭞᷍䈐ⳉ㸋ᷛ

1 lctl set_param -P -d

2 obdtype.

3 obdname.

4 proc_file_name

㧈ᷛ

# lctl set_param -P -d osc.*.max_dirty_mb

13.11.3.4. 㑱⨗⭒㣑⤯㭞 㑱⨗㰚䇱 Lustre 〓 LNet ㋪㪉䐤⤯㭞᷍䊬㾱 lctl

list_param㘝㒏ᷛ

1 lctl list_param [-FR]

2 obdtype.

3 obdname

䄵㻣⤯㭞㋪䇤䇻 lctl list_param㘝㒏ᷛ

-F᷍㋪ゴ㩰'/',' @' , '='⢑䇤䇻⢎㬟㚠㔝᷍ⴜ⼦㑕ㅴ᷍㋪㾕文件᱄

-R᷍⭾⺊Ⳟ㬞㑱⨗㚔㔘㈗㻣⭥㰚䇱文件᱄

㧈ᷛ

1 oss# lctl list_param obdfilter.lustre-OST0000

13.11.3.5. ⡉⭒㣑⤯㭞䐖 䇤 lctl get_param㘝㒏⡉⭒㣑 Lustre⤯㭞䐖⭥䈐ⳉ

㸋ᷛ
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1 lctl get_param [-n]

2 obdtype.

3 obdname.

4 proc_file_name

䄵㻣㬟㏞㻵㬟㑬 RPC⧷㿙ⴟ㹒㬒ヅᷛ

1 oss# lctl get_param -n ost.*.ost_io.timeouts

2 service : cur 1 worst 30 (at 1257150393, 85d23h58m54s ago) 1 1 1 1

䄵㻣㬟㏞⡉㑬䊻ⶤ㋮⿈Ⱜ㩰㗠 OST䇤䇻㾕⿹⫇⭥䊅㒕㋶ヅᷛ

1 client# lctl get_param osc.*.cur_grant_bytes

2 osc.myth-OST0000-osc-ffff8800376bdc00.cur_grant_bytes=2097152

3 osc.myth-OST0001-osc-ffff8800376bdc00.cur_grant_bytes=33890304

4 osc.myth-OST0002-osc-ffff8800376bdc00.cur_grant_bytes=35418112

5 osc.myth-OST0003-osc-ffff8800376bdc00.cur_grant_bytes=2097152

6 osc.myth-OST0004-osc-ffff8800376bdc00.cur_grant_bytes=33808384

13.12. 䐙Ⰹ NIDs⼮䍰㣱

㧈⺜䄜ㅻ⮄㉀䇱ⱁ㶙㕈ㅴ㋻᷍䋓㰝㋪㚽㉀䇱ⱁ NIDs᷉㶙㕈⢋㬗ⴜ ᱄᷊㡅㰜ㅻ

⮄㵉⺞ⰵ㰝㗨㆙㾱㬗⢑᷍⪴ⱙ䁂䋒㬫⼰㰝㗨⭥㶙㕈ㅴ㋻⭥㼁䇇 NID᱄㵉⧄᷍NID䇪䄜

㑱⢎䐙Ⰹ᷍⤜㵍⭥ NID䇪Ⱋ⼦᷊᷉᷍ⷕ᱄⭌䐙Ⰹ䍰㣱ㅻ⮄㬒᷍NID䇪㗑⼦᷉:)㆙㾱

ⷕ᷍〓㵉⺞䐹ⶕポ䓷㆙㾱䐙Ⰹ᷉㧈ᷛ--mgsnode=〓 --servicenode= ᱄᷊

㻵㬟㶙㕈䐱㰚䇱ⴟ㹒㡘⭥ Lustre文件系统㞅䐤⭥ NIDs᷍㤌䊬㾱᷉LNet䎞䊻䊬㾱

㬒᷊ᷛ

1 lctl list_nids

䊻㻣㘇⭥㬟㏞䐱᷍mds0⼮ mds1⡜㞅䐤㸋䔊⼰⭥ MGS/MDT䍰㣱ⰵ᷍oss0

⼮oss1 ⡜㞅䐤㸋 OST 䍰㣱ⰵ. mds0 ⭥䄵㲌㶙⭹䐘㸋 192.168.10.1᷍mds1 㸋

192.168.10.2᷍oss0⼮ oss1⢑㸋 192.168.10.20᷍192.168.10.21᱄

1 mds0# mkfs.lustre --fsname=testfs --mdt --mgs \

2 --servicenode=192.168.10.2@tcp0 \–

3 -servicenode=192.168.10.1@tcp0 /dev/sda1

4 mds0# mount -t lustre /dev/sda1 /mnt/test/mdt

5 oss0# mkfs.lustre --fsname=testfs --servicenode=192.168.10.20@tcp0 \

6 --servicenode=192.168.10.21 --ost --index=0 \

7 --mgsnode=192.168.10.1@tcp0 --mgsnode=192.168.10.2@tcp0 \
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8 /dev/sdb

9 oss0# mount -t lustre /dev/sdb /mnt/test/ost0

10 client# mount -t lustre 192.168.10.1@tcp0:192.168.10.2@tcp0:/testfs \

11 /mnt/testfs

12 mds0# umount /mnt/mdt

13 mds1# mount -t lustre /dev/sda1 /mnt/test/mdt

14 mds1# lctl get_param mdt.testfs-MDT0000.recovery_status

⭒ⱁNIDs⡜Ⱋ⼦ⷕ㋋㬒᷍㏞㧈 1ᷛ0.67.73.200@tcp,192.168.10.1@tcp

᷍䎃㑞 NIDs䐙㼓㵍䄜䑘〛᷍Lustre䋓ㅌ䁂䋒''䔏⼤''⭥㚨㆙㾱ㅜ⿆᱄⭒䄜ⰵ NIDs

⡜㗑⼦ⷕ㋋㬒᷍㏞㧈 1ᷛ0.67.73.200@tcp:10.67.73.201@tcp᷍䎃㑞 NIDs䐙

㼓⤜㵍⭥䑘〛⤃⡜㋕作䍰㣱ⰵ᷉Lustreㅌ㻩⧃㬵⭻䄜᷍㬈➽⽔⧃㬵⭻ⱟ ᱄᷊

mkfs.lustre㘝㒏㻣䇱㑞䁂㼏㋪䇤㎕䐙Ⰹ䍰㣱ⰵ᱄㡅䐱 -᷍-servicenode

䁂㼏䇤㎕䐙Ⰹ㰚䇱ⴟ㹒 NIDs᷉⟝㎉䑘ㅻ⮄⼮䍰㣱ㅻ⮄ ᱄᷊⭒㬚䇤 --servicenode

䁂㼏㬒᷍⭻䄜䊹㧌㚠⢋㪉⡙⭥ⴟ㹒ㅻ⮄ㅌ作㸋䑘ⴟ㹒ㅻ⮄᷍ⰵ䇇㡅㰝 NIDs⭥ㅻ⮄ㅌ

作㸋ⶤ㚠⢋㪉⡙⭥䍰㣱⮄᱄㒎㶃䄜䁂㼏--failnode,䇤䇻䐙Ⰹ䍰㣱ㅻ⮄⭥

NIDs.

13.13. ⤢⨞文件系统

⤢⨞文件系统⤃䇡㈤㾵㩟⨞文件系统䐱⭥㰚䇱㭞㈾᷍㤌䊻㚠⢋㩰䊬㾱䄵㻣㘝㒏ᷛ

1 $ "mkfs.lustre --reformat"

㧈⺜㛛㬚䇤⭥㬨Ⱑ㑃⭥MGS᷍⤃㻄㶜䊻MGS㩰⡄㒕㡅㰝文件系统᷍㤌䊻MDT㩰

㸋ⶤ文件系统㪉䐤writeconf⢋䐟᱄writeconf⢋䐟ㅌ⭝䐣㞅䐤㦶䐟⡜⤢⨞᷍㰝㗨ㅌ

䊻ⴟ㹒㡘䐹㡕㬒䐹㾣㪛⧪᱄

䊻MDT㩰㪉䐤 writeconf⢋䐟ᷛ

1. 㾗䊹㰚䇱㬚䇤 Lustre文件系统⭥ⴟ㹒㡘ゑ㋮⿈Ⱜ᷍䊬㾱ᷛ

$ umount /mnt/lustre

2. 䇡㈤㾵⭹⤢⨞文件系统᷍⤃䇤㒎䄜文件系统㆙㾱㳇⫛ᷛ

$ mkfs.lustre --reformat --fsname spfs --mgs --mdt

--index=0 /dev/ {mdsdev}

3. 㧈⺜㛛䇱䄜Ⱑ㑃⭥ MGS (⤃㣳⤜㻄㶜㰝⡜ⷒ㬞⿐)᷍䋓䊻 MDT 㩰䊬㾱

mkfs.lustre㘝㒏᷍⤃㬚䇤--writeconf⢋䐟ᷛ
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1 $ mkfs.lustre --reformat --writeconf --fsname spfs --mgsnode=

2 mgs_nid --mdt --index=0

3 /dev/mds_device

䓃䅃

㧈⺜㛛㬚䇤⭥㬨䔊⼰⭥MGS/MDT᷍䐹㾣ⷒ㬞⿐MDT䄓ㅌ㬚MGS⡜䐹㾣ⷒ㬞⿐᷍

㰚䇱㞅䐤㾦㻃㰇䐏Ⰻ㬈᱄㛛䋓㋪䐹㾣㡕Ⱀ㾣⭥文件系统᱄㸿㿌ⰵ⤜䊺㬨㾣文件系统䄜⤠

⭥㎰⪦㝭䔗㦯⼯⪇㏎᷍䐜㬨䄋㦘⡄⤜䊺䊹䎃㾊㎰⪦㝭᱄

13.14. ⿹㬶䊅㒕⪦㝭㋶ヅ

⭒㣑⭥ Lustre系统䊻ⴟ㹒ㅻ⮄㩰㚻⤠䊬㾱 ldiskfs文件系统᱄㚍㦰㤊㌗㻣᷍ldiskfsㅌ

䊅㒕 5᷆⭥⪦㝭㋶ヅ䄵⡽㘃文件系统㰊㠍᱄䄋⿹㬶䎃㋶ヅ᷍㤌䊻 OSS㩰㸋文件系统䐱

⭥㗠 OST䊬㾱䄵㻣㘝㒏ᷛ

1 tune2fs [-m reserved_blocks_percent] /dev/

2 {ostdev}

䊻䊬㾱ⶤ㘝㒏㣑㸿㿌⡶ Lustre᷍䊬㾱⽔䄓㸿㿌䐹㡕 Lustre᱄

䓃䅃

ブ㩺㋶ヅ䊅㒕。⭝䐣䁰䐹⭥㾵㚽㻣ㅖ᷍䎃㬨䅓㸋⭒ OST文件系统⡜䍝䇤㑬 95᷆䄵

㩰⭥㋶ヅ㬒᷍㈮⼽㚲䍳⭞⫔㘇〞⭥㑍㿙㋪䇤㋶ヅ᱄ゕ㬚㋶ヅ㬚䇤㔫䊺⪯㻣ㅖ⭞ 95᷆䄵

㻣᷍㾵㚽㻣ㅖ㦵㋪㚽⧷㿙᱄䅓⪬᷍ㅉ䅊㛛⤜䄋ㅌ䊅㒕⪦㝭㋶ヅ㪉䐤㸋 5᷆䄵㻣᱄

13.15. 㳇⭒㣑 OST〓MDT

㸳㗨ㅌ䊻㰇⽔⭥系㑱䐱ㆊ㩽㧈⼯ㅌ⭒㣑 OST㚻㦾ⶕ䐧⭞㾣⭥ OST䐱᷍䄵ゑ㧈⼯䄧

⨞MDT.

13.16. 㬗⢑ OSTⰵ㼔㑆㭕䇻㚥 Lustre文件

㬗⢑⟝⼍䐙Ⰹ OST㩰䐙Ⰹⰵ㼔⭥文件᷍㤌⤯䍶䄵㻣⧭㿓ᷛ

1. 䊻 OST㩰 (ⷚ䇤⿈)᷍䊬㾱 debugfs㻵㬟䈌ⶤ㚠⢋㼁文件⭥ FID᷉文件⢋㬗ⴜ)᱄

㏞㧈᷍㧈⺜㚠⢋㸋 /dev/lustre/ost_test2㩰⭥ 34976᷍⮘㬵㘝㒏㸋ᷛ

# debugfs -c -R "stat /O/0/d$((34976 % 32))/34976"

/dev/lustre/ost_test2

㭅⨗㸋ᷛ

1 debugfs 1.45.6.wc1 (20-Mar-2020)
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2 /dev/lustre/ost_test2: catastrophic mode - not reading inode or group

bitmaps

3 Inode: 352365 Type: regular Mode: 0666 Flags: 0x80000

4 Generation: 2393149953 Version: 0x0000002a:00005f81

5 User: 1000 Group: 1000 Size: 260096

6 File ACL: 0 Directory ACL: 0

7 Links: 1 Blockcount: 512

8 Fragment: Address: 0 Number: 0 Size: 0

9 ctime: 0x4a216b48:00000000 -- Sat May 30 13:22:16 2009

10 atime: 0x4a216b48:00000000 -- Sat May 30 13:22:16 2009

11 mtime: 0x4a216b48:00000000 -- Sat May 30 13:22:16 2009

12 crtime: 0x4a216b3c:975870dc -- Sat May 30 13:22:04 2009

13 Size of extra inode fields: 24

14 Extended attributes stored in inode body:

15 fid = "b9 da 24 00 00 00 00 00 6a fa 0d 3f 01 00 00 00 eb 5b 0b 00 00

00 0000

16 00 00 00 00 00 00 00 00 " (32)

17 fid: objid=34976 seq=0 parent=[0x200000400:0x122:0x0] stripe=1

18 EXTENTS:

19 (0-64):4620544-4620607

2. ㏁ FID⭥ⷒ㬞㸋 [0x200000400:0x122:0x0]᷍㋪㵉⺞䊻㦯䅃 Lustre㋮⿈Ⱜ㩰䊬㾱

lfs fid2path [0x200000404:0x122:0x0] /mnt/lustre㆙㾱䐒ㅴㆃ㹗᱄

3. 䊻㪞 1.x inode⭥㬟㏞䐱 (㧈⺜ FID⭻䄜⤠㾂䇻 0x200000400)᷍MDTㅻ⮄㿓⼦

㸋 0x24dab9᷍㪛⧪㿓⼦㸋0x3f0dfa6a᷍㔘ໞ㘜㵉⺞ debugfs㆙㾱ㆃ㹗᱄

4. 䊻MDS㩰 (ⷚ䇤⿈)᷍䊬㾱 debugfs㎕⥊䍳䈌ⶤ㰘䅞ㅻ⮄㼁⭥文件ᷛ

# debugfs -c -R "ncheck 0x24dab9" /dev/lustre/mdt_test

㭅⨗㸋ᷛ

1 debugfs 1.42.3.wc3 (15-Aug-2012)

2 /dev/lustre/mdt_test: catastrophic mode - not reading inode or group

bitmap\

3 s

4 Inode Pathname

5 2415289

/ROOT/brian-laptop-guest/clients/client11/~dmtmp/PWRPNT/ZD16.BMP
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ⶤ㘝㒏㑱⨗㑬䈌ⷙⰉ㚠⢋㼁⭥㰘䅞ㅻ⮄ゑ㔘㈎㘜᱄

䓃䅃

Debugfs ''ncheck''㬨䄜䐷⡊㑇㯲㰘᷍㋪㚽㿉䄋⿉⼽⧅㬒ヅ᱄

⭻㬏㯥䍣 Lustre⭥㦶⧄㸍⿅

䎃䄜䍣䑘䄋ㆊ㩽㑬 Lustre文件系统㶋⧪㪉䐤⼮䊬㾱⽔⭥〚⪂㸍⿅㦯㹒᱄

14.1. ⳨』Ⱀ OSTs㼁操作

䊻㋮⿈Ⱜ〓MDT㩰䊹䄜〓ⱁ⳨』Ⱀ OSTs᷍㤌䊬㾱㏁㯧㻣㘇⭥㘝㒏ᷛ

1 client# mount -o exclude=testfs-OST0000 -t lustre \

2 uml1:/testfs /mnt/testfs

3 client# lctl get_param lov.testfs-clilov-*.target_obd

㼌䄋䊻䄜』䊟㋮⿈Ⱜ〓 MDT 㩰ゅ』 OST ᷍㤌䊻 OSC 㪉⡙㩰䊬㾱 lctl

activate㘝㒏᷍㧈ᷛ

1 lctl --device 7 activate

䓃䅃

䄓 ㋪ 㬚 䇤 䇤 㗑 ⼦  ⷕ ⭥ 㑱 ⢎ ㆙ 㾱 䐙 Ⰹ᷍ 㧈ᷛ

exclude=testfs-OST0000:testfs-OST0001᱄

14.2. ⥊㋕ Lustre文件系统㰚䇱ㅻ⮄

䇱㬒᷍㛛㋪㚽㻄㶜⥊䍳 Lustre文件系统㰚䇱ㅻ⮄⤃〒㦂㰚䇱 OST⭥㘜⧧᱄

㼌䄋⥊㋕㰚䇱 Lustreㅻ⮄᷍㤌䊻MGS㩰䊬㾱ᷛ

1 # lctl get_param mgs.MGS.live.*

䓃䅃

ⶤ㘝㒏⡹㿌䊻MGS㩰䊬㾱᱄

䊻 㻣 㘇 ⭥ ㏞ 䓴 䐱᷍testfs 文 件 系 统 䇱 㧞  ㅻ ⮄ᷛtestfs-MDT0000,

testfs-OST0000, testfs-OST0001᱄

1 mgs:/root# lctl get_param mgs.MGS.live.*

2 fsname: testfs

3 flags: 0x0 gen: 26

4 testfs-MDT0000

5 testfs-OST0000

6 testfs-OST0001

140



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

㼌䄋〒㦂㰚䇱 OSTs㘜⧧᷍㤌䊻MDS㩰䊬㾱ᷛ

1 mds:/root# lctl get_param lov.*-mdtlov.target_obd

䓃䅃

ⶤ㘝㒏⡹㿌䊻MGS㩰䊬㾱᱄

䊻㻣㘇⭥㏞䓴䐱᷍⹓䇱㑞 OSTsᷛtestfs-OST0000⼮ testfs-OST0001᷍ⱟ䎀ㅵ㸋』

Ⱀ䓕㲍᱄

1 mgs:/root# lctl get_param lov.testfs-mdtlov.target_obd

2 0: testfs-OST0000_UUID ACTIVE

3 1: testfs-OST0001_UUID ACTIVE

14.3. 䊻㸿 Lustreⴟ㹒⭥㤊㌗㻣䊹ⴟ㹒㡘

㧈⺜㛛㬚䇤⭥㸋䔊⼰⭥MGS/MDT᷍⭌㦕䐜㻄㶜㡕ⰐMGS᷍ⱙ⤜㡕ⰐMDT᷍㤌䊬

㾱ᷛ

1 mount -t lustre /dev/mdt_partition -o nosvc /mount_point

⢅㑠mdt_partition㸋䔊⼰MGS/MDT㌊㪉⡙᱄

䊻䎃㏞䓴〄䐱᷍䔊⼰⭥ MGS/ MDT 㸋 testfs-MDT0000 ᷍䊹⮄㸋

/mnt/test/mdt᱄

1 $ mount -t lustre -L testfs-MDT0000 -o nosvc /mnt/test/mdt

14.4. 䐹㾣㪛⧪ Lustre㞅䐤㦶䐟

㧈⺜ Lustre 文件系统㞅䐤㦶䐟㰚⪇䓕㲍㬚⭤文件系统㸿ⳉ㡕Ⱀ᷍㚨㗕㋪䄵㬚

䇤tunefs.lustre --writeconf㘝㒏䐹㾣㪛⧪㦶䐟᱄ⶤ㘝㒏䊬㾱⽔᷍ⴟ㹒㡘䐹㡕᷍

㞅䐤㦶䐟䄓ㅌ䊻MGS (䊻㾣⭥文件系统䐱)䐹㾣㪛⧪⼮⡄⫇᱄

writeconf䐜䊻㧈㻣㤊㌗㻣㬚䇤ᷛ

• 㞅䐤㦶䐟㰚⪇䓕㲍㬚文件系统㸿ⳉ㡕Ⱀ

• 㿉䄋ⷝ㾣ⴟ㹒㡘 NID

writeconfⰵ䄜㾊㞅䐤㼏㉀䇱⿺㘑㾵᷉㧈㵉⺞ conf_param㪉䐤⭥ OST⧹㾦㻃㳖

㚠)᷍䅓⪬㿌㆘㪘㬚䇤᱄

䓃䅃

㬚䇤 OST ⧹⹇㚽᷍㋪䄵㘝㘜䄜䔊 OST᷍䄵㆙㾱文件㳖⫙⿐᱄㤌䓃䅃᷍䊬㾱

writeconf㘝㒏ㅌ⤢⨞㰚䇱⧹㾦㻃᷉⟝㎉㵉⺞lctl conf_param㪉䐤⭥⤯㭞 ᱄᷊㸳㗨
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㵧プ㬚䇤ㅦ⡟䊬㾱⧹Ⰹ䅆᷉conf_param㪉䐤᷊᷍ 䄵⢄䇻䊻 writeconf㘝㒏䊬㾱⽔㌍

㯺㆙㾱䐹Ⰹ䅆᱄⭌㬨䊻䎃䐷㤊㌗㻣㬚䇤lctl set_param -P㪉䐤⭥⤯㭞⤜。⡜⤢⨞᱄

䓃䅃

㧈⺜MGS㦵⡄㒕㦯⼯㞅䐤㦶䐟᷍䋓㋪䄵㵉⺞䊻MGS⭝⨗㞅䐤㦶䐟⤃⡄⫇㭅⨗᷍〒

㦂⡄⫇䊻lctl conf_param䐱⭥㰚䇱⤯㭞:

1 mgs# lctl --device MGS llog_print fsname-client

2 mgs# lctl --device MGS llog_print fsname-MDT0000

3 mgs# lctl --device MGS llog_print fsname-OST0000

䐹㾣㪛⧪ Lustre文件系统㞅䐤㦶䐟ᷛ

1. 䊻䊬㾱tunefs.lustre --writeconf㘝㒏㣑᷍➕䍶䄵㻣㯔㿓⡶文件系统ᷛ

a. 㾗䊹㋮⿈Ⱜ

b. 㾗䊹MDT

c. 㾗䊹㰚䇱 OSTs

d. 㧈⺜MGS䈌MDTⰡ㑃᷍䋓㋪䄵䊻䎃⺞⧭䐱䊹MDT

2. 㦘⡄MDT⼮ OST㪉⡙㋪䇤᱄

3. 䊻㰚䇱㚠⢋㪉⡙㩰䊬㾱 tunefs.lustre --writeconf㘝㒏᱄

㤌㻩䊻MDT㩰䊬㾱writeconf᷍㰇⽔䊻㰚䇱 OSTs㩰䊬㾱ᷛ

a. 䊻㗠MDS㩰䊬㾱ᷛ

mdt# tunefs.lustre --writeconf /dev/mdt_device

b. 䊻㗠 OST㩰䊬㾱ᷛ

ost# tunefs.lustre --writeconf /dev/ost_device

4. ➕䍶䄵㻣㯔㿓䐹㡕文件系统ᷛ

a. 䊹Ⱑ㑃⭥MGS

b. ➕㯔㿓䊹MDT᷍⪴MDT0000㋋㬝

c. ➓㯔䁗䊹 OSTs᷍⪴ OST0000㋋㬝

d. 䊹㋮⿈Ⱜ

tunefs.lustre --writeconf䊬㾱㶋⧪⽔᷍㞅䐤㦶䐟䐹㾣㪛⧪᷍ⴟ㹒㡘䐹㡕᱄
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14.5. ⷝⶥⴟ㹒㡘 NID

㸋㑬㶋㦌䐹㾕 Lustre㞅䐤᷍㋪䄵㬚䇤tunefs.lustre --writeconf㘝㒏㎕䐹㾕

㰚䇱⭥㞅䐤文件᱄

㧈⺜䐜㿉䄋ⶥ⢅MDT〓 OST⭥ NID᷍replace_nids㘝㒏㋪䄵ビ⿐䎃⺞⧭᱄䈌

tunefs.lustre --writeconf⤜㵍᷍replace_nids㘝㒏⤃⤜⤢⨞㰚䇱㞅䐤㦶䐟᷍

⪴ⱙ㘃㦆㑬䊻㰚䇱ⴟ㹒㡘㩰䊬㾱 writeconf㬒⡹㿌⤃䐹㾣䐙Ⰹ㰚䇱⤯㭞㪉䐤⭥㕊Ⳕ

᷉⡹䄋㤊㌗㻣㦵㋪㬚䇤 writeconf ᱄᷊

ⷝⶥⴟ㹒㡘 NID操作㬫䇤䇻䄵㻣㤊㌗ᷛ

• 㾣ⴟ㹒㡘䇓件ゴ㧌文件系统᷍ⱙMDS, OSSⴟ㹒㣉㧌䎃㾊㾣ⴟ㹒㡘

• ⴟ㹒㡘䓑㧌㾣㶙㋉

• 䐹㾣㞅 IP⭹䐘

㤌⤯䍶䄵㻣⤞䑉ⷝⶥⴟ㹒㡘 NID:

1. ⷝ㾣 /etc/modprobe.conf文件䐱⭥ LNet㞅䐤䄵㦘⡄ⴟ㹒㡘 NIDs㑱⢎㸿㹔᱄

㬚䇤 lctl list_nids⥊㋕ⴟ㹒㡘 NIDs㑱⢎᱃Lustre文件系统㞅䐤⭥㶙㕈᱄

2. ➕䍶䄵㻣㯔㿓⡶文件系统ᷛ

a. 㾗䊹㰚䇱㋮⿈Ⱜ

b. 㾗䊹MDT

c. 㾗䊹㰚䇱 OST

3. 䐜㡕ⰐMGS᷉MGS⼮MDS⹓㼎㵍䄜㤙᷊ᷛ

mount -t lustre MDT partition -o nosvc mount_point

4. 䊻MGS㩰䊬㾱 replace_nids㘝㒏ᷛ

lctl replace_nids devicename nid1[,nid2,nid3 ...]

㡅䐱᷍devicename㸋 Lustre㚠⢋㘜⧧᷍㧈ᷛtestfs-OST0013᱄

5. ⡶MGS᷉MGS⼮MDS㼎㵍䄜㤙᷊ᷛ

umount mount_point

䓃䅃

replace_nids㘝㒏㋪㤆⨞㞅䐤㦶䐟䐱㰚䇱㈪⭥᱃㸿㾈⭥エ㔝᷍⭌⡄㒕⭒㣑エ㔝᱄

䓃䅃

䊎㻩⭥㞅䐤㦶䐟ㅌ⡜⡙⳾䊻⽔䓛㸋'.bak'⭥文件䐱᷍⤃⡄⫇䊻 MGS ⪦㝭㩰

᷉Lustre 2.4䐱䅞㧌 ᱄᷊
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14.6. 㤆⨞㞅䐤

㤆⨞㞅䐤⭥㘝㒏䊬㾱䊻㬚䇤-o nosvc䊹⭥ MGS㪉⡙⭥ MGSㅻ⮄㩰᱄㰝。㤆

⨞㰚䇱⢋エ㑬 ``SKIP''⭥エ㔝䐱⭥CONFIS/㚠㔝䐱⫇⪃⭥㞅䐤文件᱄㧈⺜ⷙⰉ㑬㪉⡙㘜

⧧᷍䋓䇇㤆⨞ⶤ文件系统䐙Ⰹ⭥㦶䐟 (㏞㧈᷍testfs-MDT0000)᱄㧈⺜ⷙⰉ㑬文件系统㘜

⧧᷍䋓䇇㤆⨞㰚䇱㞅䐤文件᱄䐏㣑⭥㞅䐤㦶䐟䄵 ``config.timestamp.bak''㸋⽔䓛⡙⳾䊻

MGS⪦㝭㩰᱄㧈:Lustre-MDT0000-1476454535.bak

㤌⤯䍶䄵㻣⤞䑉㤆⨞㞅䐤:

1. ➕䍶䄵㻣㯔㿓⡶文件系统ᷛ

a. 㾗䊹㰚䇱㋮⿈Ⱜ

b. 㾗䊹MDT

c. 㾗䊹㰚䇱 OST

2. 㬚䇤nosvc䁂㼏᷍䐜㡕ⰐMGS᷉MGS⼮MDS⹓㼎㵍䄜㤙᷊ᷛ

mount -t lustre MDT partition -o nosvc mount_point

3. 䊻MGS㩰䊬㾱clear_conf㘝㒏

lctl clear_conf config

㧈ᷛ䊻文件系统testfs㩰㤆⨞MDT0000⭥㞅䐤᷍㤌䊬㾱ᷛ

mgs# lctl clear_conf testfs-MDT0000

14.7. 䊻 Lustre文件系统䐱ゴ㧌㾣⭥MDT

㵉⺞ DNE⹇㚽㳎ゴⱏ㶃⭥ MDT᷍㸋文件系统䐱⭥䄜〓ⱁ䊗⧭䓴㚠㔝㳂⹊ⴟ

㹒᷍㋪䄵䇤㎕䋗ゴ文件系统䐱㋪⪕ㅉ⭥文件䓽㭞᷍㳂ⷀ䊋㭞㈾䓽㳆㾵㚽᷍ⷕ㏌䇤⿈〓㎕

䓵㡅㰜䇤⿈⭥䇇䇤⧭㿓⹅作䊹᱄ⱁ䊗⧭䓴㚠㔝㋪䄵㬚䇤㼁㵍⭥ MDT᷍⭌ⷚ㚠㔝ㅌ

㬝䐶㸜䇻MDT0000㩰᱄㼌䄋㳎ゴ㾣⭥MDT⭞文件系统䐱᷍㤌䐕㾱䄵㻣操作ᷛ

1. ⥊㋕䔏⫔MDT㰘䅞᱄㗠MDT⡹㿌䇱䄜㸉䄜⭥㰘䅞᱄

1 client$ lctl dl | grep mdc

2 36 UP mdc testfs-MDT0000-mdc-ffff88004edf3c00

4c8be054-144f-9359-b063-8477566eb84e 5

3 37 UP mdc testfs-MDT0001-mdc-ffff88004edf3c00

4c8be054-144f-9359-b063-8477566eb84e 5
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4 38 UP mdc testfs-MDT0002-mdc-ffff88004edf3c00

4c8be054-144f-9359-b063-8477566eb84e 5

5 39 UP mdc testfs-MDT0003-mdc-ffff88004edf3c00

4c8be054-144f-9359-b063-8477566eb84e 5

2. 䊻㻣䄜㋪䇤⭥㰘䅞⪇㳎ゴ㾣⭥㌊㪉⡙作㸋MDT᱄䊻㻣㘇⭥㏞䓴䐱᷍㻣䄜㋪䇤

㰘䅞㸋 4᱄

mds# mkfs.lustre --reformat --fsname=testfs --mdt

--mgsnode=mgsnode --index 4 /dev/mdt4_device

3. 䊹MDT᱄

mds# mount –t lustre /dev/mdt4_blockdevice /mnt/mdt4

4. 䊻㾣⭥MDT㩰⪕ㅉ㾣⭥文件〓㚠㔝᷍㿌㵉⺞ lfs mkdir㘝㒏ㅌ㰝㗨ゴ䊻㘝㘜

㋶ヅ⭥䄜〓ⱁ䓴㚠㔝㩰᱄⨞⳨㒎㶃䐙Ⰹ᷍ⴒ䋓㵉⺞ lfs mkdir⪕ㅉ⭥㰚䇱⪴

㭕⭥文件⼮㚠㔝䄓ㅌ䊻㵍䄜MDT㩰⡜⪕ㅉ᱄

1 client# lfs mkdir -i 3 /mnt/testfs/new_dir_on_mdt3

2 client# lfs mkdir -i 4 /mnt/testfs/new_dir_on_mdt4

3 client# lfs mkdir -c 4 /mnt/testfs/new_directory_striped_across_4_mdts

14.8. 䊻 Lustre文件系统䐱㳎ゴ㾣⭥ OST

㋪䊻 Lustre文件系统䐱ㅌ㾣⭥ OST㳎ゴ䐢㻷䇱⭥ OSSㅻ⮄〓㾣⭥ OSSㅻ⮄㩰᱄㸋

㸍⧷㋮⿈Ⱜ䊻ⱁ OSSㅻ⮄㩰⭥ IO䊹㉚⽃᷍㬖㻷䔏⫔⭥䓽㳆㾵㚽᷍ㅉ䅊⤜䄋㸋㗠

OSSㅻ⮄㞅䐤⤜㵍㭞㑠⭥ OST᱄

1. ⭒文件系统⭻䄜⪯㆙㾱ⷒ㬞⿐㬒᷍㬚䇤 mkfs.lustre㘝㒏㳎ゴ㾣⭥ OST᱄㗠

㾣⭥ OST⡹㿌䇱䄜㸉䄜⭥㰘䅞᷍㋪㬚䇤 lctl dl⥊㋕㰚䇱 OST⭥㑱⢎᱄䄵㻣

㬟㏞㸋㳎ゴ䄜㾣⭥ OST䐢 testfs文件系统᷍㰘䅞㸋 12ᷛ

oss# mkfs.lustre --fsname=testfs --mgsnode=mds16@tcp0 --ost

--index=12 /dev/sda oss# mkdir -p /mnt/testfs/ost12 oss# mount

-t lustre /dev/sda /mnt/testfs/ost12

2. 㠞⽃ OST㋶ヅ㬚䇤᱄
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⭒㾣⭥㋶➸ OST㳎ゴ⭞㼁ⰵ䇖⭥文件系统㬒᷍㋪㚽⭝䐣ⶤ文件系统⭥⤜㠞⽃᱄

⭌䇪䇻䎞䊻⪕ㅉ⭥㾣文件ㅌ䇦㻩⳦䐤䊻㾣⭥㋶➸ OST〓⤜㚨㗕㕛⭥ OST㩰᷍䄵䓵Ⱀ㠞

⽃文件系统⭥㬚䇤㑠᷍㧈⺜䎃㬨䄜䊾⫇⭥〓Ⰹ㠻㆙㾱文件㾿フ⭥文件系统᷍䋓㋪㚽⤜

㿉䄋㆙䄜⤞⭥操作㎕㠞⽃ OST㋶ヅ㬚䇤㔫᱄⭒㈪文件⡜㩟⨞㬒᷍䊎 OST㩰⭥㼁䇇㋶ヅ

⡜㬮⳦᱄

㋪㬚䇤lfs_migrate䇱䁂䋒㾵⭹䐹㾣㠞⽃㎊䍚㣑㈮⫇䊻⭥㈪文件᷍⪴ⱙ㬚⭤㰚䇱

OST㩰⭥文件㭞㈾⡜䐹㾣㞅᱄

㏞㧈᷍䐹㾣㠞⽃ /mnt/lustre/dir㚠㔝㻣⭥㰚䇱文件᷍㤌㭅㧌ᷛ

client# lfs_migrate /mnt/lustre/dir

ㅌOST0004㩰 /test文件系统䐱㰚䇱⫔䇻 4GB⭥文件㣉䄧䐢㡅㰜 OSTs᷍㤌㭅㧌ᷛ

client# lfs find /test --ost test-OST0004 -size +4G |

lfs_migrate -y

14.9. 䄧⨞ゑ⿷ⶕMDT⼮ OST

㋪⪴ Lustre文件系统䐱ㅌ OST⼮ DNE MDT䄧⨞⤃⿷ⶕ᱄ㅌ OST㪉䐤㸋⤜』䊟䓕

㲍䅃㸗䓦㰝ㅌ䊾㬒〓䇡㈤⭹⡜⢋エ㸋⤜㋪䇤᱄ㅌMDS㩰ㅌ OST㪉䐤㸋⤜』䊟䓕㲍᷍䅃

㸗䓦㰝ㅌ⤜䊺⧃㬵䊻 MDS㩰㞅㾣ⰵ㼔〓䐕㾱 OST⿷ⶕᷜⱙ䊻㋮⿈Ⱜ㩰ㅌ OST㪉䐤

㸋⳨』Ⱀ䓕㲍䋓䅃㸗䓦ᷛ䊻㸿ⳉ㑋系㩰 OST⭥㤊㌗㻣᷍㰝⤜。⭩⫞ OST⿷ⶕ᷍ⱙ㬨

䊻 OST文件⡜ⳤ㸫㬒㑃ゕㅌ IO⫎㹔Ⳗ⿹ⷙ䇇䇤᱄䊻㲹Ⰹ⭥㤊㌗㻣〓䊬㾱㲹Ⰹ⭥㘝㒏᷍

OST㋪㚽。䇡㈤⭹䊻文件系统䐱㵄䇤᱄

䓃䅃

䇡㈤㵄䇤⭥MDT〓 OST㦵。⨗㻷䊻文件系统㞅䐤䐱᷍䐒⭞㬚䇤 writeconf䐹㾣

㪛⧪㞅䐤〓㾣MDT〓 OST䊻㵍䄜㰘䅞㸜䐤㳇⫛䊎㪉⡙⤃䇡㈤ゅ』᱄lfs df⤜。㑱⨗

䄲㵄䇤⭥ OST᱄

䊻䄵㻣㤊㌗䐱᷍㛛㋪㚽㻄㶜䊻MDS㩰䊾㬒⭹㵄䇤 OST䄵ⳡ䐚㾣文件㾕㧌ᷛ

• 䇓㝭㤞Ⱀ㡘⨗㻷䍰⤃䎞䊻㆙㾱 RAID䐹㾣㵍⤞〓䐹ㅉ᱄᷉ OST䊻⪬㬒䄓㋪㚽⡜

RAID系统⢋エ㸋 degraded᷍䄵⡽㘃䊻㕞㯺 OST㩰㞅㾣文件᷍⪴ⱙㅖ⭮㾵㚽᱄᷊

• OSTㅴ㆝㡅㋶ヅ㦾㑠᱄᷉ ㈂MDS䊻䎃䐷㤊㌗㻣。㈂㋪㚽⧃㬵⡽㘃䊻⺞Ⱙ䇖⭥

OST㩰㞅㾣文件᱄᷊

• MDT/OST⫇⪃〓MDS/OSSㅻ⮄䍰⤃⧷㿙᷉〓䇡㈤᷊⤜㋪䇤᷍⭌文件系统䊻㾿

ⶕ㣑㦵㿌キ㿙⹅作᱄

᷉Lustre 2.4䐱䅞㧌᷊
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14.9.1. 䊻文件系统䐱䄧⨞MDT

㧈⺜MDT䇡㈤⤜㋪䇤᷍㋪㬚䇤 lfs rm_entry {directory}㩟⨞ⶤMDT⭥㚠

㔝㳖㚠᷍䇪䇻MDT⪇䇻⤜』䊟䓕㲍᷍㬚䇤 rmdirㅌ⭝䐣 IO⫎㹔᱄㤌䓃䅃᷍㧈⺜MDT

㋪䇤᷍䋓䇇㬚䇤⢋䓝⭥ rm -r㘝㒏㎕㩟⨞䊗⧭㚠㔝᱄ⶤ㩟⨞操作㶋⧪⽔᷍㏎䊒䇇㬚

䇤䄵㻣㘝㒏ㅌMDT⢋エ㸋䇡㈤㵄䇤䓕㲍ᷛ

lctl conf_param {MDT name}.mdc.active=0

䇤⿈㋪㬚䇤 lfs⹅㉀㦘㦰⼍䇱䊗⧭䓴㚠㔝⭥MDT᷍㧈ᷛ

1 client$ lfs getstripe --mdt-index /mnt/lustre/remote_dir1

2 1

3 client$ mkdir /mnt/lustre/local_dir0

4 client$ lfs getstripe --mdt-index /mnt/lustre/local_dir0

5 0

lfs getstripe --mdt-index㘝㒏Ⳗ⿹ⴟ㹒䇻⭒㣑ⷙⰉ㚠㔝⭥MDT㰘䅞᱄

14.9.2. ⤜』䊟⭥MDTs

㸜䇻⤜』䊟MDT㩰⭥文件䊻ⶤMDT⡜䐹㾣ゅ』㣑⤜㋪䇤᱄⧃㬵ⳤ㸫⤜』䊟MDT

⭥㋮⿈Ⱜㅌ㬶⭞ EIO⫎㹔᱄

14.9.3. 䊻文件系统䐱䄧⨞ OST

⭒ㅌ OST㪉䐤㸋⤜』䊟䓕㲍㬒᷍㋮⿈Ⱜ⼮ MDSⰝⷘ䇱䄜 OSC㪉⡙䇤䇻⪇㏎⼮

㼍䇇䈌ⶤ OST⭥ㅜ⿆᱄⪴文件系统䐱䄧⨞ OSTᷛ

1. 㧈⺜ OST㦵㦜㋪䇤᷍⤃㣳䇱文件㕅䊻䎃 OST㩰᷍ⱙ文件⡹㿌㣉䄧⨗䎃 OST᷍

㚨㗕䇇䊻MDS㩰䊾㬒㵄䇤䊻ⶤOST㩰⭥文件⪕ㅉ᷉ 㧈⺜䇱ⱁMDSㅻ⮄䊻DNE

㚄㬞㻣䊬㾱᷍䋓䇇䊻㗠MDS䐕㾱ⶤ操作᷊᱄

a. 䊻 Lustre2.9〓ⷝⷀ⟇⡟䐱᷍㵉⺞䊻MDS㩰ㅌmax_create_count㪉䐤㸋 0᷍⪴

ⱙ㆜䐚ⶤ OST⭥文件⪕ㅉᷛ

mds# lctl set_param osp.*osc_name*.max_create_count=0

䎃㋪䄵㦘⡄᷍䄜⭊文件⪴ OST䐱㩟⨞〓㣉䄧⨗㦆᷍㚨㗕㰝ⰵ䇇⭥ OSTⰵ㼔ㅌ⡜⡜

㼛⿺᷍㼁䇇㋶ヅㅌ⡜㬮⳦᱄㏞㧈᷍䊻文件系统 testfs䐱㵄䇤 OST0000᷍䊻 testfs文件系统

㩰⭥㗠MDS㩰䊬㾱ᷛ

mds# lctl set_param osp.testfs-OST0000-osc-MDT*.max_create_count=0

b. 䊻ⷝ㎰⭥ Lustre⟇⡟䐱᷍ㅌMDSㅻ⮄㩰⭥ OST㪉䐤㸋⤜』䊟䓕㲍᷍㤌䊬㾱ᷛ
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mds# lctl set_param osp.osc_name.active=0

䎃ㅌ䔉䐚MDS⧃㬵䈌ⶤ OST㆙㾱㵉㾦᷍MDS䄓⤜。㑍ㅴ OST䄵㩟⨞㸜䇻 OST㩰

⭥ⰵ㼔᱄㧈⺜ OST⡜䇡㈤㩟⨞᷍〓䎀䅓 OST䊻操作䐱⤜㸩Ⰹ〓⪇䇻䐜Ⱒ䓕㲍ⱙ䎃㗕䔗᷍

㚨㗕㈮㗜㬓㗕㸫㳃᱄ⴒ䋓᷍㩟⨞文件䐏⽔᷍OST㩰⭥㋶㻱㋶ヅ⼮ⰵ㼔⤜。ブ㩺᷍ⰵ㼔䄓

⤜。⡜㼛⿺᷍䐒⭞MDS䐹㾣㑍ㅴ⭞ OST᱄

㏞㧈᷍䊻文件系统 testfs䐱᷍ㅌ OST0000㪉䐤㸋⤜』䊟䓕㲍ᷛ

mds# lctl set_param osp.testfs-OST0000-osc-MDT*.active=0

䊻MDS㩰ㅌ OST㪉䐤㸋⤜』䊟䓕㲍⤜。䇑㼍㋮⿈Ⱜⰵ⭒㣑ⰵ㼔㆙㾱Ⱒ㦂/㾕㧌᱄

䓃䅃

㧈⺜⪴䎞䊻⹅作⭥ OST䐱㣉䄧文件᷍㤌⤜䄋㵄䇤㋮⿈Ⱜ㩰⭥ OST᱄䎃。⭝䐣ⳤ㸫

㸜䇻ⶤ OST㩰文件㬒⥛㪛 IO⫎㹔᷍⪴ⱙ㬚 OST㣉䄧文件㬈➽᱄

㧈⺜ OST䊻⹅作䐱᷍㤌⤜䄋㬚䇤 lctl conf_paramㅌ㡅㪉䐤㸋⤜』䊟䓕㲍᷍䅓

㸋䎃。㬚㡅䊻MDS⼮㰚䇱㋮⿈Ⱜ㩰⭥文件系统㞅䐤䐱㑃㋭⤃䇡㈤㵄䇤᱄

2. ⥊䍳㰚䇱⼍䓅㒕䊻⤜』䊟 OST㩰ⰵ㼔⭥文件᱄㧈⺜ⶤ OST㋪ⳤ㸫᷍䋓㿉䄋ㅌ㎕䓵

ⶤ OST⭥㭞㈾㣉䄧⭞㡅㰜 OST㩰᷍⤜㦜ㅌ㿉䄋⪴⡙⳾⿷ⶕ㭞㈾᱄

a. 㧈⺜ⶤ OST䊻㼀〓㋪ⳤ㸫᷍⥊䍳㰚䇱⼍䓅㒕㡅㩰ⰵ㼔⭥文件⤃ㅌ㡅㭞㈾ⶕ䐧⭞文

件系统⭥㡅㰜 OST㩰ᷛ

client# lfs find --ost ost_name /mount/point | lfs_migrate

-y

䓃䅃㧈⺜ⱁ OST䊻㵍䄜㬒ヅ⡜㵄䇤᷍lfs find㘝㒏㋪⫙ⱁ--ost⤯㭞᷍Ⳗ

⿹㰚䇱㸜䇻䐙Ⰹ OST㩰⭥文件᱄

b. 㧈⺜ⶤ OST⤜㋪ⳤ㸫᷍䋓㩟⨞䊻ⶤ OST㩰⭥㰚䇱文件⤃⪴⡙⳾⿷ⶕ㭞㈾ᷛ

client# lfs find --ost ost_uuid -print0 /mount/point | tee

/tmp/files_to_restore | xargs -0 -n 1 unlink

㿉䄋⪴⡙⳾⿷ⶕ⭥文件㑱⢎⫇⪃䊻 /tmp/files_to_restore䐱᱄

3. ㅌ OST㪉䐤㸋⤜』䊟䓕㲍᱄

a. 㧈⺜䊅ェ䊻Ⱝ㬒ヅ゙᷉㳍᷊㚻䇱㋪㳇⫛⭥ OST᷍㋪㬚䇤䄵㻣Ⳟ㬞㑺㬒㵄䇤 OSTᷛ

client# lctl set_param osc.fsname-OSTnumber-*.active=0

 䓃䅃

 ⶤ㪉䐤㸋䊾㬒⭥᷍⭒㋮⿈Ⱜ䐹㾣䊹〓䐹㡕㬒ㅌ⡜䐹䐤᱄ⶤ㘝㒏㿉䄋䊻㰚䇱㋮⿈Ⱜ

㩰䊬㾱᱄
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b. 㧈⺜䊅ェ㆝㠻㚻㸿㋪㳇⫛⭥ OST᷍䊻MDS㩰䊬㾱䄵㻣㘝㒏䄵䊻㰚䇱㋮⿈ⰬMDS

㩰䇡㈤㵄䇤 OSTᷛ

mgs# lctl conf_param ost_name.osc.active=0

䓃䅃

㵄䇤⭥ OST 㦵㦜⨗㻷䊻文件系统㞅䐤䐱᷍⤜⺞㋪䄵㬚䇤mkfs.lustre

--replace䁂㼏⪕ㅉ䄜㳇⫛⭥ OST᷍㧈㿉䐹㾣㬚䇤㼁㵍⭥ OST 㰘䅞᷍㋪⤯㋝⭻

14.9.5䍣ㅻ᷍``⿷ⶕ OST㞅䐤文件''᱄

㧈㿉⪴文件系统㞅䐤䐱㶋㦌㩟⨞ OST᷍䇇䊻 MGS 㩰䊬㾱 ``lctl --device

MGS llog_print fsname-client''㘝㒏᷍䄵䊻㡕Ⱀ㦶䐟䐱䍳⭞ OST㞅䐤エ㔝᷉ⰵ

䇻㰚䇱 MDT 䄓㬨 ``...$fsame-MDTxxxx''᷊᷍ 㦜⽔㑱⨗㰚䇱䈌⡜㩟⨞⭥ OST 㼁

⭥attach᱃setup᱃add_osc᱃add_pool䄵ゑ㡅㰜エ㔝᱄䄜⭊䐋⭡㗠㞅䐤エ㔝⭥㰘

䅞䐖᷍䋓䊬㾱㘝㒏 ``lctl --device MGS llog_cancel llog_name -i index''

ㅌ⪴㗠fsame-client⼮fsame-MDTxxxx㞅䐤㦶䐟⭥ llog_name䐱㩟⨞ⶤエ㔝᷍䎃

䂚㾣⭥䊹㈮⤜。䊺⪇㏎㰝᱄㧈⺜䄧⨞㑬䎜 OSS᷍䋓 OSS⭥ add_uuidエ㔝䄓䇇㵍䂚

⡜㩟⨞᱄

mgs# lctl --device MGS llog_print testfs-client |

egrep "192.168.10.99@tcp|OST0003" - { index: 135, event:

add_uuid, nid: 192.168.10.99@tcp(0x20000c0a80a63), node:

192.168.10.99@tcp } - { index: 136, event: attach, device:

testfs-OST0003-osc, type: osc, UUID: testfs-clilov_UUID }

- { index: 137, event: setup, device: testfs-OST0003-osc,

UUID: testfs-OST0003_UUID, node: 192.168.10.99@tcp } - {

index: 138, event: add_osc, device: testfs-clilov, ost:

testfs-OST0003_UUID, index: 3, gen: 1 } mgs# lctl --device

MGS llog_cancel testfs-client -i 138 mgs# lctl --device

MGS llog_cancel testfs-client -i 137 mgs# lctl --device MGS

llog_cancel testfs-client -i 136

14.9.4. ⡙⳾ OST㞅䐤文件

㧈⺜ OST㪉⡙㦵㋪ⳤ㸫᷍䋓 OST㩰⭥ Lustre㞅䐤文件䇇ゑ㬒⡙⳾⤃⡄⫇䄵⹊ㅌ㎕

㬚䇤᷍⪴ⱙ⡽㘃ⷝ OST⿷ⶕⴟ㹒㬒⨗㻷㸫㳃᱄䎃㾊文件⼽㩺ⳃ㪛⢅⿐᷍㰚䄵㰝㗨䇇

䊻 OST䎞⧄⹅作㣳㋪ⳤ㸫⭥㤊㌗㻣㆙㾱⡙⳾᱄㧈⺜㵄䇤⭥ OST㦵㋪⧪⹇䊹᷉ゕ㸕䅓

䁰䐹㰑ⱙ䇡㈤㬈㾈〓㸿ⳉ䊹᷊᷍ 䋓䇇㝍㑇⡄㒕䎃㾊文件᱄

1. 䊹 OST文件系统᱄
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1 oss# mkdir -p /mnt/ost

2 oss# mount -t ldiskfs /dev/ost_device /mnt/ost

2. ⡙⳾ OST㞅䐤文件᱄

oss# tar cvf ost_name.tar -C /mnt/ost last_rcvd \

CONFIGS/ O/0/LAST_ID

3. 㾗䊹 OST文件系统᱄

oss# umount /mnt/ost

14.9.5. ⿷ⶕ OST㞅䐤文件

㳇䅓㰑〓䇓件䍰ⱙ⪴ⴟ㹒䐱⡜㩟⨞⭥ OST᷍㤌㬸㻩㬚䇤 mkfs.lustreㅌ㾣

⭥ OSTⷒ㬞⿐᷍⤃⿷ⶕ Lustre文件系统㞅䐤᷉㧈⺜㋪䇤 ᱄᷊⫇⪃䊻 OST㩰⭥㰚䇱ⰵ㼔Ⱍ

ㅌ䇡㈤Ⰻ㬈᷍㬚䇤 OST⭥文件䇇ⶤ⪴⡙⳾䐱㩟⨞⼮᷉〓᷊⿷ⶕ᱄

Lustre 2.5ゑⷝⷀ⟇⡟䐱᷍㋪䊻⤜⿷ⶕ㞅䐤文件⭥㤊㌗㻣㳇 OST䐢䊎㰘䅞⪇᱄㤌

䊻ⷒ㬞⿐㬒㬚䇤 --replace䁂㼏ᷛ

1 oss# mkfs.lustre --ost --reformat --replace --index=old_ost_index \

2 other_options /dev/new_ost_dev

MDS⼮ OSS䋑㾎㩭㳇 OST⭥ LAST_ID䐖᱄

⭒ OST文件系统㶋㦌㸿ⳉⳤ㸫㬒᷍OST㞅䐤文件㸕⡙⳾㬒᷍ゕ㬚 OST文件系统㶋

㦌㸿ⳉⳤ㸫᷍㦵㋪䊻㼁㵍㰘䅞⪇䇤㾣⭥ OST㳇䍰 OST᱄

1. ⷝ䋈⭥⟇⡟䐱⭥ OST文件系统ⷒ㬞⿐⼮㞅䐤⿷ⶕ᷉⤜㬚䇤 --replace䁂㼏 ᱄᷊

1 oss# mkfs.lustre --ost --reformat --index=old_ost_index \

2 other_options /dev/new_ost_dev

2. 䊹 OST文件系统᱄

1 oss# mkdir /mnt/ost

2 oss# mount -t ldiskfs /dev/new_ost_dev /mnt/ost

3. ⿷ⶕ OST㞅䐤文件᷉㧈⺜㋪䇤 ᱄᷊

oss# tar xvf ost_name.tar -C /mnt/ost
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4. 䐹㾣⪕ㅉ OST㞅䐤文件᷉㧈⺜⿷ⶕ⤜㋪䇤 ᱄᷊

⭒㬚䇤㚍㦰⤯㭞᷉䄜⟄㤊㌗㻣㬫䇤䇻㰚䇱文件系统᷊⭻䄜⪯䊹 OST 㬒᷍

last_rcvd文件ㅌ。⡜䐹ㅉ᱄CONFIGS/mountdata文件䇪 mkfs.lustre䊻ⷒ㬞⿐

㬒⪕ㅉ᷍⤃⼍䇱⢋䐟㪉䐤䄵㼓MGSⳃ⨗䓃册㤌㤔᱄㋪⪴㒎䄜⹅作䐱⭥ OSTⶕ䐧⢋䐟᱄

1 oss1# debugfs -c -R "dump CONFIGS/mountdata /tmp" /dev/other_osdev

2 oss1# scp /tmp/mountdata oss0:/tmp/mountdata

3 oss0# dd if=/tmp/mountdata of=/mnt/ost/CONFIGS/mountdata bs=4 count=1

seek=5 skip=5 conv=notrunc

5. 㾗䊹 OST文件系统᱄

oss# umount /mnt/ost

14.9.6. 䐹㾣ゅ』 OST

㧈⺜ OST䇡㈤⤜㋪䇤᷍㿌䊻MGS㞅䐤䐱䐹㾣ゅ』㰝᱄

1 mgs# lctl conf_param ost_name.osc.active=1

㧈⺜ OST䊾㬒⤜㋪䇤᷍㿌䊻MGS⼮㋮⿈Ⱜ㩰䐹㾣ゅ』㰝᱄

1 mds# lctl set_param osp.fsname-OSTnumber-*.active=1

2 client# lctl set_param osc.fsname-OSTnumber-*.active=1

14.10. 䐶䐚⿷ⶕ

㋪㬚䇤 lctl⹅㉀〓㵉⺞abort_recov䁂㼏᷉mount -o abort_recov᷊䐶䐚⿷ⶕ᱄㡕

Ⱀ䄜㚠⢋᷍㤌䊬㾱ᷛ

1 mds# mount -t lustre -L mdt_name -o abort_recov /mount_point

䓃䅃

⿷ⶕ⺞⧭ㅌ⡜䔉㧜᷍䐒⭞㰚䇱 OSTⰝ㋪䇤㬒᱄

14.11. 㦘Ⰹⴟ㹒 OST⭥〛㡘

䊻㏎ Lustre文件系统⭥⺞⧭䐱᷍㛛㋪㚽㿉䄋㦘Ⰹ㚥㲉〛㡘䎞䊻㸋㲹Ⰹ⭥ OST㳂

⹊ⴟ㹒᱄䎃⤜㼒㬗⢑〛㡘 IP⭹䐘㚨㗕ビ⭆᷍IP䐜㬨 Lustre㧎件㬚䇤⭥゙䐷㶙㕈㾎䅊䐏

䄜᷍䅓⪬ LNet㬚䇤 NIDⱙ⤜㬨 IP⭹䐘作㸋ㅻ⮄⢋㬗ⴜ᱄䄋㬗⢑ⴟ㹒 OST⭥〛㡘 NID᷍

㤌䊻㋮⿈Ⱜ㩰䊬㾱䄵㻣㘝㒏䐏䄜᷉⤜⡹㬨 root䇤⿈᷊ᷛ

1 client$ lctl get_param osc.fsname-OSTnumber*.ost_conn_uuid
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1 client$ lctl get_param osc.*-OST0000*.ost_conn_uuid

2 osc.testfs-OST0000-osc-f1579000.ost_conn_uuid=192.168.20.1@tcp

1 client$ lctl get_param osc.*.ost_conn_uuid

2 osc.testfs-OST0000-osc-f1579000.ost_conn_uuid=192.168.20.1@tcp

3 osc.testfs-OST0001-osc-f1579000.ost_conn_uuid=192.168.20.1@tcp

4 osc.testfs-OST0002-osc-f1579000.ost_conn_uuid=192.168.20.1@tcp

5 osc.testfs-OST0003-osc-f1579000.ost_conn_uuid=192.168.20.1@tcp

6 osc.testfs-OST0004-osc-f1579000.ost_conn_uuid=192.168.20.1@tcp

14.12. ⷝⶥ䍰ㅻ⮄⭹䐘

ⷝⶥ䍰ㅻ⮄⭥⭹䐘᷉㧈㬚䇤ㅻ⮄ X㳇ㅻ⮄ Y᷊᷍ 䊻 OSS/OST㤙㩰䊬㾱᷉㦂㉗

䇻Ⰹ䅆 NID㬒㬚䇤⭥䁂㼏᷊ᷛ

1 oss# tunefs.lustre --erase-params --servicenode=NID /dev/ost_device

〓

1 oss# tunefs.lustre --erase-params --failnode=NID /dev/ost_device

14.13. ㏌䔊⼰⭥MGS/MDT

䄵㻣操作䊻ⴟ㹒㡘⼮㋮⿈Ⱜ㋋〛䓕㲍㻣㆙㾱᷍⤃ズ㪉MGSㅻ⮄䈌MDSㅻ⮄㼁㵍᱄

1. 䊾㵄MDSⴟ㹒᱄㾗䊹MDT᱄

umount -f /dev/mdt_device

2. ⪕ㅉMGS᱄

mds# mkfs.lustre --mgs --device-size=size /dev/mgs_device

3. ⪴MDT⪦㝭㋞⡕㞅䐤㾦㻃䐢㾣⭥MGS⪦㝭᱄

mds# mount -t ldiskfs -o ro /dev/mdt_device /mdt_mount_point

mds# mount -t ldiskfs -o rw /dev/mgs_device /mgs_mount_point

1 ```

mds# cp -r / mdt_mount_point/ CONFIGS/ filesystem_name-* / mgs_mount_point/ CON-

FIGS/. ```

mds# umount /mgs_mount_point

mds# umount /mdt_mount_point
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4. 㡕ⰐMGS᱄

mgs# mount -t lustre /dev/mgs_device /mgs_mount_point

⥊㋕㡅㬨ⴒ〒䐋㰚䇱文件系统᱄

mgs:/root# lctl get_param mgs.MGS.filesystems

5. ⪴MDT㩰䄧⨞MG䁂㼏᷍㪉䐤㾣⭥MGS NID᱄

mds# tunefs.lustre --nomgs --mgsnode=new_mgs_nid

/dev/mdt-device

6. 㡕ⰐMDT᱄

mds# mount -t lustre /dev/mdt_device /mdt_mount_point

⥊㋕MGS㞅䐤㬨ⴒ䎞㦘᱄

mgs# lctl get_param mgs.MGS.live.filesystem_name

᷉Lustre 2.13䅞㧌᷊

14.14. ㅌMDT㪉䐤㸋䐜Ⱒ

䇱㬒᷍㸳㗨㻄㶜㚽⹜䊻ⴟ㹒㡘㩰䐒ㅴ⢋エ文件系统㸋䐜Ⱒ᷍ⱙ⤜㿉䄋䊻䐹㾣䊹㋮

⿈Ⱜ㬒㪉䐤ⶤ䁂㼏᱄㧈⺜䇱䄜㒘㗆㋮⿈䎞䊻㩟⨞文件᷍〓䎀䊻㵄䇤䄜系统㬒᷍ⳡ䐚

䄲㈎䊹⭥㋮⿈䊺㾿ⶥ㰝᷍䎃㈮⼽䇱䇤᱄

ㅌ mdt.*.readonly⤯㭞㪉䐤㸋 1᷍㋪䄵㑃ゕㅌ MDT㪉䐤㸋䐜Ⱒ᱄䐏⽔㰚䇱ⰵ MDT

ⳤ㸫ㅌ㑃ゕⳖ⿹䄜 ``䐜Ⱒ文件系统''⭥⫎㹔᷉EROFS᷊᷍ 䐒⭞ⶤ⤯㭞䊺⪯⡜㪉䐤㸋 0᱄

䄵㻣㬟㏞㸋ㅌ䐜Ⱒ⤯㭞㪉䐤㸋 1᷍䂊䐅⭒㣑㪉䐤᷍⪴㋮⿈Ⱜⳤ㸫᷍⤃ㅌ⤯㭞㪉䐤⿹

0ᷛ

1 mds# lctl set_param mdt.fs-MDT0000.readonly=1

2 mdt.fs-MDT0000.readonly=1

3 mds# lctl get_param mdt.fs-MDT0000.readonly

4 mdt.fs-MDT0000.readonly=1

5 client$ touch test_file

6 touch: cannot touch ᱏ᱐test_file: Read-only file system

7 mds# lctl set_param mdt.fs-MDT0000.readonly=0

8 mdt.fs-MDT0000.readonly=0

᷉Lustre 2.14䅞㧌᷊
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14.15. ⮘䎜 ldiskfs⭥ Fallocate

⡟ㅻ㯖㘘㑬㧈⼯⮘䎜/㡕䇤/㆜䇤 ldiskfs OSTs⭥ fallocate᱄

㚍㦰⭥mode=0⢎㬟 ext4㬚䇤⢋䓝⭥ ``㞅㸕㾕㧌⭥ extents''㾱㸋᱄䎃㬨㡚㆒㸋䐚

䔏㌍⭥㋶ヅ㞅Ⳟ㬞᷍⭌㬨⭒㸕㾕㧌⭥ extents⡜ⶓⶨ㬒᷍㿉䄋ⰵ㡅㆙㾱〓㤆㒄᱄

mode=1ゕ OST fallocate ᷍⢎㬟䄓㋪䄵㪉䐤㸋㬚䇤 ``⺊㒄⭥ extents''᷍䎃㋪䄵䇪

``WRITE SAME''᱃``TRIM zeroes data''〓㡅㰜⭸⥄㌊㪉⡙⭥⭮⹇㚽㎕⪇㏎᱄

mode=-1⢎㬟㶋㦌㆜䇤 fallocate᱄

㬟㏞ᷛ㶋㦌㆜䇤 fallocate

1 lctl set_param osd-ldiskfs.*.fallocate_zero_blocks=-1

㬟㏞: 㡕䇤 fallocate䄵㬚䇤 ``㒄㎊䍚᷉zeroed extents᷊''

1 lctl set_param osd-ldiskfs.*.fallocate_zero_blocks=1

⭻㬏㹆䍣㏎ Lustre Networking (LNet)

15.1. ⷝ㾣㔘䇪〓Ⱜ⭥ㅂ㋖䓕㲍

LNET㔘䇪〓Ⱜ᷉peer᷊⭥ㅂ㋖䓕㲍ⷝ㾣〛䐧᷍䇱㑞䐷ᷛ

• LNet ㋪䄵䑘Ⱀネ⥊㰚䇱㔘䇪⭥ㅂ㋖䓕㌗᷍⤃䓵Ⱀㅌ㡅⢋エ㸋'dead' 〓'alive'᱄㚍

㦰㤊㌗㻣᷍ⶤ⹇㚽㸋⡶䓕㲍᷍㋪㵉⺞㪉䐤auto_down㡕䇤᷍⤃ⷚ㈾㿉䄋㪉

䐤check_routers_before_use᱄㧈⺜系统䐱⫇䊻䄲㯡㶗⭥㔘䇪᷍系统㡕Ⱀ㬒

㆙㾱⭥⨖㬝ネ⥊㋪㚽⭝䐣router_ping_timeout㬒ヅ⭥䊾㵄᱄

• ⭒⨗㻷㵉㾦⫎㹔㬒᷍㰚䇱 LNDⰝ。㵉䐋 LNetⰬ᷉⤜䄜Ⰹ㬨㔘䇪᷊䄲㻣㼀᱄ⶤ⹇㚽

⧫㬝䐶㋋㡕᷍⤃㣳㗜䇱⤯㭞㋪䄵⡶㰝᱄⭌㧈⺜ㅌ LNet㚄㌊⤯㭞auto_down㪉

䐤㸋 0᷍䋓 LNetㅌ⽗㔵㰚䇱䎃䐷Ⱜ㻣㼀⭥㵉䐋᱄

䎃㑞䐷〛䐧⭥ポ⤜㵍⮄䊻䇻ᷛ

• 㔘䇪 Pinger䐜ネ⥊㔘䇪⭥ㅂ㋖䓕㲍᷍ⱙ LND䋓。䓃䅃⭞㰚䇱㯡⮕⭥Ⱜ᷍㸿㔼䎃㾊

Ⱜ㬨ⴒ㸋㔘䇪᱄

• 㔘䇪㵉⺞ⳃ㯮 ping㘝㒏㎕䑘Ⱀネ⥊㔘䇪⭥ㅂ㋖䓕㲍᷍ⱙ LND䐜。䊻㶙㕈㩰䇱㵉

㾦㬒⤦。䓃䅃⭞䄜㯡⮕⭥Ⱜ᱄

• 㔘䇪 Pinger㋪䄵ㅌ㔘䇪⪴』Ⱀ䓕㲍⢅㸋㯡㶗䓕㲍᷍ⳕ䐏䅁㦜᷍⭌ LND䐜㚽⢋エⰬ

㸋㻣㼀䓕㲍᱄
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15.2. 㡕Ⱀ⼮⡶ LNet

Lustre㧎件㋪䓵Ⱀ㡕Ⱀ⼮⡶ LNet᷍⭌ LNET䄓㋪䄵䄵Ⱑ㑃Ⳟ㬞手Ⱀ㡕Ⱀ᱄䎃Ⳟ

ⳉ㋪䇤䇻䊻⧃㬵㡕Ⱀ Lustre文件系统䐏㣑䂊䐅㶙㕈㪉䐤㬨ⴒ䎞⧄᱄

15.2.1. 㡕Ⱀ LNet

㡕Ⱀ LNet᷍䊬㾱ᷛ

1 $ modprobe lnet

2 $ lctl network up

⥊㋕⡟⭹ NID㑱⢎᷍䊬㾱ᷛ

1 $ lctl list_nids

ⶤ㘝㒏㻵㬟㑬 Lustre文件系统⭥㶙㕈㞅䐤᱄

㧈⺜㶙㕈㸕䎞㦘㪉䐤᷍⥊㋕modules.conf文件䐱networks=㾱᷍⤃㦘⡄䄲䎞㦘

➓䓑⼮㞅䐤㶙㕈⥄㚄㌊᱄

㼌䄋〒㦂䔏ゲ䊗⧭ NID᷍䊬㾱ᷛ

1 $ lctl which_nid NIDs

㡅䐱᷍NIDs㸋㋪䇤 NID㑱⢎᱄

ⶤ㘝㒏ㅌ⪴䊗⧭䑘〛㑱⢎䐱䁂㦂''䔏ゲ''⭥ NID᷍ゕ⡟⭹ㅻ⮄䈌䊗⧭ㅻ⮄㵉㾦㬒。

㬚䇤⭥ NID᱄

15.2.1.1. 㡕Ⱀ㋮⿈Ⱜ 㡕Ⱀ TCP㋮⿈Ⱜ᷍䊬㾱ᷛ

1 mount -t lustre mdsnode:/mdsA/client /mnt/lustre/

㡕Ⱀ Elan㋮⿈Ⱜ᷍䊬㾱ᷛ

1 mount -t lustre 2@elan0:/mdsA/client /mnt/lustre

15.2.2. ⡶ LNet

䊻䄧⨞ LNet㚄㌊䐏㣑᷍⡹㿌䄧⨞ LNet䅞䇤᱄㵉⧄᷍⡶ Lustre文件系统㬒。䓵Ⱀ

㩟⨞䎃㾊䅞䇤᱄⭌ⰵ䇻Ⱑ㑃㔘䇪᷍⡶ LNet㿉䄋㘘㦘⭥⤞䑉᱄䊬㾱ᷛ

1 lctl network unconfigure

䓃䅃

㬵㵝䊻㵄䐚㶙㕈䐏㣑㩟⨞ Lustre㚄㌊㋪㚽。⭝䐣系统⡡㎄〓 LNet㡑᱄㧈⺜ⳃ㪛

䎃䐷㤊㌗᷍⡹㿌䐹㾣㡕Ⱀㅻ⮄᷉䊻⫔ⱁ㭞㤊㌗㻣 ᱄᷊㤌㦘⡄䊻㾗䊹㚄㌊䐏㣑 Lustre㶙㕈

⼮ Lustre文件系统䄲⡶᷍⤃㆘㪘㬚䇤 rmmod -f.
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㦂㼜 LNet㶙㕈㞅䐤᷍㤌䊬㾱ᷛ

1 modprobe -r lnd_and_lnet_modules

䓃䅃

㾗䊹㰚䇱 Lustre㚄㌊᷍㤌䊬㾱ᷛ

$ lustre_rmmod

15.3. 〚䇻 LNetⱁ⺍㞅䐤⭥䇓件

㬚䇤 LNet䊻㯌⺍᷉dual-rail᷊IB㦛ゐ᷉o2iblnd᷊⭥㑞⺍⭡㩰㈼⼰⫙㌎᷍㤌㋝㔨䄵

㻣゙⮄㸫㳃ᷛ

• LNet㋪䄵㬚䇤ⱁ⺍᷉multi-rail᷊㞅䐤᷍⭌⤃⤜。䊻㰝㗨䐏ヅ㆙㾱䊹㉚⽃᱄䊻㵉

㾦䐱㬖カ㬚䇤⭥⺍⭡䇪Ⱜ⭥ NID㉗Ⰹ᱄

• 䇓件ⱁ⺍ LNet㞅䐤⤜。䋗ゴ䄜ⱏ㶃⭥㶙㕈㦾⫎᱄㻣㘇䍣ㅻ䐱㘉㭗⭥㞅䐤㆗䇤䇻

䋗ゴ㈼⼰⫙㌎᱄

• ⰵ䄜ⷙⰉⰬ NID᷍Lustreㅻ⮄䓽㬨㬚䇤㚔䄜㼁㵍⡟⭹ NID㆙㾱㵉㾦᱄㧈⼯㦘Ⰹ⡟

⭹ NID᷍㤌⤯䍶ᷛ

• 䔏⭮⭥䇦㻩䐖᷉䇦㻩䐖䊞⭮᷍䇦㻩䊞ⷀ᷍䊻 Lustre 2.5䐱䅞㧌᷊ᷜ

• 䔏㩺⭥㳙㭞᷍䄵ブ㩺㔘䇪ᷜ

• 䊻''networks''〓''ip2nets''LNet㞅䐤䓷ⴜ⪏䐱㸜䇻㬸㸜᱄

15.4. ㏜䇤 InfiniBand*㶙㕈㬖㻷䊹㠞⽃

㧕 Lustre文件系统䐱⭥OSS䇱㑞 InfiniBand HCAs ㋮᷍⿈Ⱜ䇱䄜 InfiniBand HCA

᷉㬚䇤 OFED-based Infiniband ''o2ib''㤞Ⱀ㡘 ᱄᷊OSS㩰 HCAヅ⭥䊹㉚⽃㋪㵉⺞ LNet㬖

㻷᱄

15.4.1. 䊻lustre.conf䐱㞅䐤䊹㉚⽃

䊻 LNet䐱㸋㋮⿈Ⱜ⼮ⴟ㹒㡘㞅䐤䊹㉚⽃ᷛ

1. 㪉䐤lustre.conf䁂㼏᱄

ⷚ㈾㛛⭥㞅䐤᷍㋪ㅌlustre.conf䁂㼏㞅䐤㸋ᷛ

• 㯌 HCA OSSⴟ㹒㡘

options lnet networks="o2ib0(ib0),o2ib1(ib1)"

• IP⭹䐘㸋㡇㭞⭥㋮⿈Ⱜ
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options lnet ip2nets="o2ib0(ib0)192.168.10.[103-253/2]"

• IP⭹䐘㸋㝝㭞⭥㋮⿈Ⱜ

options lnet ip2nets="o2ib1(ib0)192.168.10.[102-254/2]"

2. 䊬㾱 modprobe lnet㘝㒏᷍⪕ㅉ䔊⼰⭥MGS/MDT文件系统᱄

䄵㻣㘝㒏ㅌ⪕ㅉ䄜䔊⼰⭥MGS/MDT〓 OST文件系统⤃䊻ⴟ㹒㡘㩰䊹㚠⢋᱄

1 modprobe lnet

2 # mkfs.lustre --fsname lustre --mgs --mdt /dev/mdt_device

3 # mkdir -p /mount_point

4 # mount -t lustre /dev/mdt_device /mount_point

㧈ᷛ

1 modprobe lnet

2 mds# mkfs.lustre --fsname lustre --mdt --mgs /dev/sda

3 mds# mkdir -p /mnt/test/mdt

4 mds# mount -t lustre /dev/sda /mnt/test/mdt

5 mds# mount -t lustre mgs@o2ib0:/lustre /mnt/mdt

6 oss# mkfs.lustre --fsname lustre --mgsnode=mds@o2ib0 --ost --index=0

/dev/sda

7 oss# mkdir -p /mnt/test/mdt

8 oss# mount -t lustre /dev/sda /mnt/test/ost

9 oss# mount -t lustre mgs@o2ib0:/lustre /mnt/ost0

3. 䊹㋮⿈Ⱜ᱄

client# mount -t lustre mgs_node:/fsname /mount_point

䄵㻣㸋䊹 IB㋮⿈Ⱜ⭥㏞䓴ᷛ

1 client# mount -t lustre

2 192.168.10.101@o2ib0,192.168.10.102@o2ib1:/mds/client /mnt/lustre

ズ㪉᷍㑞⺍⭥ IBゐ㦛䊻 OFED䍜䊬㾱᷍ⱙ⡜㞅⭥ IP⭹䐘㧈㻣㰚㬟᱄

1 ib0 ib1

2 Servers 192.168.0.* 192.168.1.*

3 Clients 192.168.[2-127].* 192.168.[128-253].*

㛛㋪⪕ㅉ䄵㻣㞅䐤ᷛ
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• ㋮⿈Ⱜ⡩ⴟ㹒㡘ⷝⱁ⭥㦛ゐ᱄⭆㋮⿈Ⱜ㸿ⳉ〒⭤㑞⺍⫙㌎᷍⭌䇪䇻ⴟ㹒㡘⫙㌎

㵉⧄⤦㬨㬖カ⭥㠠㈒᷍䎃䄜㸫㳃⤃⤜䐹䄋᱄

1 ip2nets="o2ib0(ib0), o2ib1(ib1) 192.168.[0-1].*

\

2 #all servers;\

3 o2ib0(ib0) 192.168.[2-253].[0-252/2] #even cl\

4 ients;\

5 o2ib1(ib1) 192.168.[2-253].[1-253/2] #odd cli\

6 ents"

ⶤ㞅䐤ⷙ㗠ⴟ㹒㡘㞅㑞 NIDs᷍㗠㶙㕈䄜 NID᷍ⰵ㋮⿈Ⱜ䊻㑞⺍ヅ㬚䇤

㈓㲍䊹㠞⽃᱄

• 〒⭤㑞⺍⫙㌎⭥㋮⿈Ⱜ᱄⭆㋮⿈Ⱜ⡹㿌〒⭤㑞⺍⫙㌎᷍ゕ㬚䔏⫔䓽⫙㌎㆗㸋 (#

servers) * (1 rail)᱄

1 ip2nets=" o2ib0(ib0) 192.168.[0-1].[0-252/2] \

2 #even servers;\

3 o2ib1(ib1) 192.168.[0-1].[1-253/2] \

4 #odd servers;\

5 o2ib0(ib0),o2ib1(ib1) 192.168.[2-253].* \

6 #clients"

ⶤ㞅䐤ⷙ㗠ⴟ㹒㡘⭥㗠䄜⺍㞅䄜 NID᷍㋮⿈Ⱜ〒⭤⭥㑞⺍⭡ⷘ䇱䄜

NID᱄

• 㰚䇱㋮⿈Ⱜ⼮ⴟ㹒㡘Ⱍ〒⭤㑞⺍⫙㌎᱄

1 ip2nets=" o2ib0(ib0),o2ib2(ib1) 192.168.[0-1].[0-252/2] \

2 #even servers;\

3 o2ib1(ib0),o2ib3(ib1) 192.168.[0-1].[1-253/2] \

4 #odd servers;\

5 o2ib0(ib0),o2ib3(ib1) 192.168.[2-253].[0-252/2) \

6 #even clients;\

7 o2ib1(ib0),o2ib2(ib1) 192.168.[2-253].[1-253/2) \

8 #odd clients"

⪬㞅䐤⟝⼍㑞ⱏ㶃⭥ o2ib⫛㏎㶙㕈᷍䇤㎕㦧⺞ Lustre㧎件䐱ビ⭆⭥ NID䁂䋒㰄

ⳉ᱄''㝝㭞''㋮⿈Ⱜ㵉⺞ o2ib0㶙㕈䊻 rail0㩰㑍ㅴ''㝝㭞''ⴟ㹒㡘᷍㵉⺞ o2ib3㶙㕈䊻 rail1
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㩰㑍ㅴ''㡇㭞''ⴟ㹒㡘᱄㵍䂚⭹᷍''㡇㭞''㋮⿈Ⱜ㵉⺞ o2ib1㶙㕈䊻 rail0㩰㑍ㅴ''㡇㭞''ⴟ

㹒㡘᷍㵉⺞ o2ib2㶙㕈䊻 rail1㩰㑍ㅴ''㝝㭞''ⴟ㹒㡘᱄

Lustre 2.4䐱䅞㧌

15.5. Ⱀ㲍㞅䐤 LNet㔘䇪

㸳 㗨 㳂 ⹊ 㑬 㑞  ㅦ ⡟ᷛlustre/scripts/lustre_routes_config ᷍

lustre/scripts/lustre_routes_conversion᱄

lustre_routes_config 㵉⺞䐙Ⰹ⭥㞅䐤文件㪉䐤〓㤆⨞ LNet 㔘䇪᱄

/etc/sysconfig/lnet_routes.conf文件䇤䇻䊻 LNet㡕Ⱀ㬒䓵Ⱀ㞅䐤㔘䇪᱄

lustre_routes_conversionㅌ⪌统⭥㔘䇪㞅䐤文件䓋㸋㾣⭥䈐ⳉ᷍⤃㵉⺞

lustre_routes_config㆙㾱ㆃ㹗᱄

15.5.1. lustre_routes_config

lustre_routes_config⭥䇤ⳉ㧈㻣ᷛ

1 lustre_routes_config [--setup|--cleanup|--dry-run|--verbose] config_file

2 --setup: configure routes listed in config_file

3 --cleanup: unconfigure routes listed in config_file

4 --dry-run: echo commands to be run, but do not execute them

5 --verbose: echo commands before they are executed

⭝㧌ㅦ⡟⭥文件ⷒ㬞㸋ᷛ

network: { gateway: gateway@exit_network [hop: hop] [priority: priority] }

⭒ LNet㔘䇪⭥⡟⭹ NID⨗㻷䊻㔘䇪㑱⢎䐱㬒᷍ⶤ㔘䇪ㅌ⡜㬗⢑᱄ㅦ⡟䐜㚽䊻㔘䇪

⡜㬗⢑⽔⤦㚽㳎ゴⱏ㶃⭥㔘䇪᱄䅓⪬᷍㸋㬚㔘䇪⡜䎞㦘㬗⢑᷍㤌㦘⡄䊻 modprobe luster

㞅䐤文件⭥ routes⤯㭞䐱㳎ゴ㡅⡟⭹ NID᱄

15.5.2. lustre_routes_conversion

lustre_routes_conversion䇤ⳉ㧈㻣ᷛ

1 lustre_routes_conversion legacy_file new_file

lustre_routes_conversion⭥⭻䄜⤯㭞㸋䄜⟝⼍㧈㻣㔘䇪㞅䐤⭥文件ᷛ

network [hop] gateway@exit network[:priority];

ⶤㅦ⡟ㅌ文件䐱⭥㗠㳖㔘䇪䓋㸋ᷛ

network: { gateway: gateway@exit network [hop: hop] [priority: priority] }

⤃ㅌ㾣⭥䓋⽔⭥㔘䇪㳖㚠ゴ⭞㭅⨗文件᷉ㅦ⡟⭥⭻ⱟ⤯㭞᷊䐱᱄
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15.5.3. 㔘䇪㞅䐤㬟㏞

㻣㘇㬨䄜⪌统⭥ LNet㔘䇪㞅䐤⭥㏞䓴᷍⼍䇱ⱁ㳖㚠᱄

1 tcp1 10.1.1.2@tcp0:1;

2 tcp2 10.1.1.3@tcp0:2;

3 tcp3 10.1.1.4@tcp0;

䄵㻣㬨lustre_routes_conversionㅦ⡟ⰵ䄵㩰⪌统㔘䇪㞅䐤㬖㬊䓋⽔⭥

LNet㔘䇪㞅䐤㬟㏞ᷛ

1 tcp1: { gateway: 10.1.1.2@tcp0 priority: 1 }

2 tcp2: { gateway: 10.1.1.2@tcp0 priority: 2 }

3 tcp1: { gateway: 10.1.1.4@tcp0 }

⭻㬏㒚䍣 LNet㧎件ⱁ⺍

16.1. ⶦ㭗

䊻ェ㰄〛㶙㕈䐱᷍ⱁ⺍᷉Multi-rail᷊䐙⭥㬨䊻ェ㰄〛ㅻ⮄㩰㬚䇤㑞〓ⷝⱁ⭥㶙㕈

ㅴ㋻᷍䄵⫐⭞㳂ⷀ㵭㵣㑠⭥㚠⭥᱄ⱁ⺍䄓㋪㚽⤪䇤䊻⭆䄜ㅻ⮄䇱䄜〓ⷝⱁ⭥㶙㕈ㅴ㋻

㑍ㅴⱁ⤜㵍㶙㕈⭥㤊㾯᷍䎃㾊㶙㕈㪖䐢㋪㚽⟝⼍⤜㵍⭥㏁㾮᷉㧈ᷛEthernet, Infiniband,

and Intel® Omni-Path ᱄᷊㵉⺞ⱁ⺍㞅䐤᷍Lustre㋮⿈Ⱜ㵉⧄ㅌⱁ㶙㕈⭥㚽㑇䔊⼰⭒作⭆

 LNet㶙㕈᱄㉀⡙ⱁ⺍⹇㚽⭥Ⱜㅻ⮄᷍ㅌ㵍䇤⿈Ⰹ䅆⭥ㅴ㋻⥀㔵䄜㡑᷍䊻㞅䐤㠻ヅ⪕

ㅉ᱄

ⶤ⹇㚽ⷝ㼋㻙⭥ⷀ㞅䐤ゑ㪉ェ㤌⤯䊥ᷛMulti-Rail High-Level Design

16.2. ⱁ⺍⭥㞅䐤

㗠㬚䇤ⱁ⺍㶙㕈⭥ㅻ⮄Ⱍ㿉䄋㆙㾱㬫⭒⭥㞅䐤᱄ⱁ⺍〛䐧㬚䇤 lnetctl⼮ LNet

㞅䐤㌃㎕㆙㾱㞅䐤᱄㞅䐤ⱁ⺍㣄㪇⭞㑞㦯㹒ᷛ

1. 㞅䐤⡟⭹ㅻ⮄㩰⭥ⱁ㶙㕈ㅴ㋻᱄

2. 㳎ゴ㉀䇱ⱁ⺍⹇㚽⭥䊗⧭Ⱜ᷉㵉⺞䐢㩺㑞ㅴ㋻㑍ㅴ⭞䄜〓ⱁ㶙㕈 ᱄᷊

16.2.1. 䊻⡟⭹ㅻ⮄㩰㞅䐤ⱁㅴ㋻

䊬㾱lnetctl add㘝㒏䊻ⱁ⺍㞅䐤䐱㳎ゴⱁㅴ㋻ᷛ

1 lnetctl net add --net tcp --if eth0,eth1

䄵 YAMLⳞ㬞㻵㬟㶙㕈㾦㻃ᷛ
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1 lnetctl net show -v

2 net:

3 - net type: lo

4 local NI(s):

5 - nid: 0@lo

6 status: up

7 statistics:

8 send_count: 0

9 recv_count: 0

10 drop_count: 0

11 tunables:

12 peer_timeout: 0

13 peer_credits: 0

14 peer_buffer_credits: 0

15 credits: 0

16 lnd tunables:

17 tcp bonding: 0

18 dev cpt: 0

19 CPT: "[0]"

20 - net type: tcp

21 local NI(s):

22 - nid: 192.168.122.10@tcp

23 status: up

24 interfaces:

25 0: eth0

26 statistics:

27 send_count: 0

28 recv_count: 0

29 drop_count: 0

30 tunables:

31 peer_timeout: 180

32 peer_credits: 8

33 peer_buffer_credits: 0

34 credits: 256

35 lnd tunables:

36 tcp bonding: 0
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37 dev cpt: -1

38 CPT: "[0]"

39 - nid: 192.168.122.11@tcp

40 status: up

41 interfaces:

42 0: eth1

43 statistics:

44 send_count: 0

45 recv_count: 0

46 drop_count: 0

47 tunables:

48 peer_timeout: 180

49 peer_credits: 8

50 peer_buffer_credits: 0

51 credits: 256

52 lnd tunables:

53 tcp bonding: 0

54 dev cpt: -1

55 CPT: "[0]"

16.2.2. 㩟⨞㶙㕈ㅴ㋻

lnetctl net del㘝㒏䇤䇻㩟⨞㶙㕈ㅴ㋻᱄ズ㪉⭒㣑㶙㕈㞅䐤㧈㩰㰚㬟

᷉lnetctl net show -v㘝㒏㻵㬟㑬⭒㣑㶙㕈㾦㻃᷊᷍ 䊬㾱䄵㻣㘝㒏㩟⨞䐙Ⰹ⭥㶙

㕈ㅴ㋻ᷛ

1 lnetctl net del --net tcp --if eth0

㩟⨞⽔㶙㕈㾦㻃㧈㻣ᷛ

1 lnetctl net show -v

2 net:

3 - net type: lo

4 local NI(s):

5 - nid: 0@lo

6 status: up

7 statistics:

8 send_count: 0

9 recv_count: 0
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10 drop_count: 0

11 tunables:

12 peer_timeout: 0

13 peer_credits: 0

14 peer_buffer_credits: 0

15 credits: 0

16 lnd tunables:

17 tcp bonding: 0

18 dev cpt: 0

19 CPT: "[0,1,2,3]"

㧈㬚䇤 YAMLⳞ㬞㆙㾱㩟⨞操作᷍䈐ⳉ㧈㻣ᷛ

1 - net type: tcp

2 local NI(s):

3 - nid: 192.168.122.10@tcp

4 interfaces:

5 0: eth0

16.2.3. 䋗ゴ㉀䇱ⱁ⺍⹇㚽⭥䊗⧭ⰵ⭩ㅻ⮄

䊻㻣㘇⭥㏞䓴䐱᷍lnetctl peer add㘝㒏䋗ゴ㑬䄜⼍㑞 NID⭥Ⱜㅻ⮄᷍㡅

䐱᷍䑘 NID㸋 192.168.122.30@tcpᷛ

1 lnetctl peer add --prim_nid 192.168.122.30@tcp --nid

192.168.122.30@tcp,192.168.122.31@tcp

䊬㾱lnetctl peer show⥊㋕㼁㾦㻃ᷛ

1 lnetctl peer show -v

2 peer:

3 - primary nid: 192.168.122.30@tcp

4 Multi-Rail: True

5 peer ni:

6 - nid: 192.168.122.30@tcp

7 state: NA

8 max_ni_tx_credits: 8

9 available_tx_credits: 8

10 min_tx_credits: 7

11 tx_q_num_of_buf: 0
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12 available_rtr_credits: 8

13 min_rtr_credits: 8

14 refcount: 1

15 statistics:

16 send_count: 2

17 recv_count: 2

18 drop_count: 0

19 - nid: 192.168.122.31@tcp

20 state: NA

21 max_ni_tx_credits: 8

22 available_tx_credits: 8

23 min_tx_credits: 7

24 tx_q_num_of_buf: 0

25 available_rtr_credits: 8

26 min_rtr_credits: 8

27 refcount: 1

28 statistics:

29 send_count: 1

30 recv_count: 1

31 drop_count: 0

㬚䇤 YAMLⳞ㬞㆙㾱ⶤ操作ᷛ

1 addPeer.yaml

2 peer:

3 - primary nid: 192.168.122.30@tcp

4 Multi-Rail: True

5 peer ni:

6 - nid: 192.168.122.31@tcp

16.2.4. 㩟⨞䊗⧭ⰵ⭩ㅻ⮄

㩟⨞ⰵ⭩ㅻ⮄⭥⭆ NID(192.168.122.31@tcp)ᷛ

1 lnetctl peer del --prim_nid 192.168.122.30@tcp --nid 192.168.122.31@tcp

㩟⨞䎜ⰵ⭩ㅻ⮄ᷛ

1 lnetctl peer del --prim_nid 192.168.122.30@tcp

㵉⺞ YAMLⳞ㬞㩟⨞ⰵ⭩ㅻ⮄ᷛ
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1 Assuming the following peer configuration:

2 peer:

3 - primary nid: 192.168.122.30@tcp

4 Multi-Rail: True

5 peer ni:

6 - nid: 192.168.122.30@tcp

7 state: NA

8 - nid: 192.168.122.31@tcp

9 state: NA

10 - nid: 192.168.122.32@tcp

11 state: NA

12

13 You can delete 192.168.122.32@tcp as follows:

14

15 delPeer.yaml

16 peer:

17 - primary nid: 192.168.122.30@tcp

18 Multi-Rail: True

19 peer ni:

20 - nid: 192.168.122.32@tcp

21

22 % lnetctl import --del < delPeer.yaml

16.3. ⱁ⺍㔘䇪䓃䅃㬣㼏

⡟ㅻ㼋㻙ㆊ㩽㑬䊻 Lustre 2.13 䐱㕅⭹⭥⭻ 16.4 ㅻ" 㬚䇤 LNet ㅂ㋖⭥ⱁ⺍䐧㔘䇪

``⹇㚽䐏㣑᷍㧈⼯䇤㔘䇪⹇㚽㞅䐤ⱁ⺍᱄㔘䇪⫛㕌。䄜䐒チ㋹㔘䇪⭥䓕㲍᷍䄵⡽㘃㬚䇤

㑬⤜㋪䇤⭥㔘䇪᱄

⡟ㅻㆊ㩽㑬㧈⼯䊻㵍䄜㶙ㅻ⮄㩰㞅䐤ⱁㅴ㋻作㸋⤜㵍⭥㔘䇪᱄䎃㏐㬚䇤㑬㻷

䇱⭥㔘䇪チ㋹㰄ⳉ㎕ⳡⳗㅴ㋻何〛᱄㵉⺞ Lustre 2.13䐱䅞㧌⭥⭻ 16.4ㅻ ``LNet Health㻣

⭥ⱁ⺍㔘䇪''⹇㚽᷍㾣⭥㰄ⳉ㬚䇤⭻ 16.5ㅻ ``LNet Health''⹇㚽㎕チ㋹㶙⭥⤜㵍ㅴ㋻᷍

⤃㬝䐶㦘⡄㬚䇤䔏ㅂ㋖⭥ㅴ㋻᱄䅓⪬᷍⡟ㅻ䐱㘉㭗⭥㞅䐤㬫䇤䇻 Lustre 2.13䐏㣑⭥⟇

⡟᱄䎃㾊㞅䐤䊻 2.13䐱䄓㦵㦜㋪䄵⹅作᷍⭌㬨䇪䇻㩰㘇㳂⭞⭥䊎䅓᷍䅓⪬⤜㬨⡹㿉⭥᱄

16.3.1. ⱁ⺍ゐ㦛㬟㏞

㧈㵝㰚㬟᷍䊻ⶤゐ㦛䐱㰚䇱⭥ Lustreㅻ⮄Ⱍ㉀䇱ⱁ⺍⹇㚽᷍⤃㞅䐤䇱㑞ㅴ㋻᱄
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㵝 9: Lustre component

㔘䇪㡘㵉⺞䊻㬫⭒⭥㶙㕈㩰㞅䐤㑞⥁ㅴ㋻㎕㈼⼰ㅴ㋻㾵㚽᱄㞅䐤㬟㏞㧈㻣ᷛ

1 Routers

2 lnetctl net add --net o2ib0 --if ib0,ib1

3 lnetctl net add --net o2ib1 --if ib2,ib3

4 lnetctl peer add --nid <peer1-nidA>@o2ib,<peer1-nidB>@o2ib,...

5 lnetctl peer add --nid <peer2-nidA>@o2ib1,<peer2-nidB>>@o2ib1,...

6 lnetctl set routing 1

7

8 Clients

9 lnetctl net add --net o2ib0 --if ib0,ib1

10 lnetctl route add --net o2ib1 --gateway <rtrX-nidA>@o2ib

11 lnetctl peer add --nid <rtrX-nidA>@o2ib,<rtrX-nidB>@o2ib

12

13 Servers

14 lnetctl net add --net o2ib1 --if ib0,ib1

15 lnetctl route add --net o2ib0 --gateway <rtrX-nidA>@o2ib1

16 lnetctl peer add --nid <rtrX-nidA>@o2ib1,<rtrX-nidB>@o2ib1
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䊻㩰㭗㞅䐤䐱᷍㋮⿈Ⱜ⼮ⴟ㹒㡘㸋㗠㔘䇪䐜㞅䐤㑬䄜㾱㔘䇪㳖㚠᱄䇪䇻㔘䇪㉀䇱

ⱁ⺍᷉MR᷊⹇㚽᷍䎃㬨㋪㾱⭥᱄㔘䇪作㸋⼍ⱁ㶙㕈ㅴ㋻⭥Ⱜㅻ⮄ゴ㧌㋮⿈Ⱜ⼮ⴟ㹒

㡘䐱᱄⭒ⳃ㯮㭞㈾⭞㔘䇪㬒᷍MR㰄ⳉㅌ㦘⡄㔘䇪⭥㑞ㅴ㋻Ⱍ。㬚䇤⭞᱄

⭞ Lustre 2.10⟇⡟㸋䐚᷍LNet㋪⿷ⶕ᷉LNet Resiliency᷊⹇㚽㦵䊻㋋ⳃ䐱᷍⭆ㅴ㋻

䍰㦵。⭝䐣䎜㔘䇪㡘㵄〛᱄

16.3.2. 㔘䇪㡘㋪⿷ⶕ⹇㚽

㚠㣑᷍LNet㳂⹊㑬䄜䐷〛䐧㎕チ㬴㗠㳖㔘䇪᱄LNet䄵Ⰹ⭥᱃㋪㞅䐤⭥㬒ヅヅⷕ

㎕ ping㔘䇪㳖㚠䐱⢋㬗⭥㗠㶙᷍䄵㦘⡄㡅⪇䇻』䊟䓕㲍᱄㧈⺜㲹Ⰹ㔘䇪㵉㾦㬈➽᷍

〓㔘䇪㡘 pinger㦘Ⰹ㶙䄲⮕㼀᷍䋓ⶤ㔘䇪⡜⢋エ㸋'down'䓕㲍㣳⤜㋪䇤᱄㻣䄜Ⰹ

⭥㬒ヅヅⷕ⽔᷍㦘Ⰹ㰝㬨ⴒ䊺⪯㪛㾈᱄

ⶤ〛䐧㋪䈌 Lustre2.10䐱⭥ⱁ⺍⹇㚽ㆂ⼰㬚䇤᷍䄵䋗ゴ㔘䇪㡘䊻㬚䇤⺞⧭䐱⭥㋪⿷

ⶕ㾵᱄

1 Routers

2 lnetctl net add --net o2ib0 --if ib0,ib1

3 lnetctl net add --net o2ib1 --if ib2,ib3

4 lnetctl peer add --nid <peer1-nidA>@o2ib,<peer1-nidB>@o2ib,...

5 lnetctl peer add --nid <peer2-nidA>@o2ib1,<peer2-nidB>@o2ib1,...

6 lnetctl set routing 1

7

8 Clients

9 lnetctl net add --net o2ib0 --if ib0,ib1

10 lnetctl route add --net o2ib1 --gateway <rtrX-nidA>@o2ib

11 lnetctl route add --net o2ib1 --gateway <rtrX-nidB>@o2ib

12

13 Servers

14 lnetctl net add --net o2ib1 --if ib0,ib1

15 lnetctl route add --net o2ib0 --gateway <rtrX-nidA>@o2ib1

16 lnetctl route add --net o2ib0 --gateway <rtrX-nidB>@o2ib1

㩰㭗㞅䐤䐱䇱䄵㻣゙⮄䓃䅃㬣㼏ᷛ

1. ㋮⿈Ⱜ⼮ⴟ㹒㡘㻷㞅䐤䇱㑞㳖㔘䇪᷍㗠㳖㔘䇪⭥㶙㬨㔘䇪⭥ㅴ㋻䐏䄜᱄㋮⿈Ⱜ

⼮ⴟ㹒㡘ㅌⷘ䓵➲㵍䄜㔘䇪㡘⭥ⷘㅴ㋻㋕作⭆Ⱑ⭥㶙᷍⤃➕䍶㩰㭗Ⳟ㬞㆙㾱

チ㬴᱄

2. ㋮⿈Ⱜ⼮ⴟ㹒㡘⤃㸕㞅䐤㸋㬴㔘䇪㡘㸋ⱁ⺍㚄㬞᱄䎃⼽䐹䄋᷍䅓㸋㸳㗨㻄㶜ㅌ㗠

ㅴ㋻作㸋⭆Ⱑ⭥Ⱜ㆙㾱⪇㏎᷍ⱙ⤜㬨㵍䄜Ⱜ⭥⤜㵍ㅴ㋻᱄
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3. 㔘䇪䋓㞅䐤㸋㬴䎃㾊Ⱜ㸋ⱁ⺍㚄㬞᱄䎃㋕㡑㎕䇱㾊㡇᷍⭌㚠㣑㿉䄋䎃䂚䔗⤦㚽

㬚㔘䇪㡘㬖㻷䊹㉚⽃᷍ゕ㒘㑠䊻㰚䇱ㅴ㋻㩰㠞㉚㞅᱄

16.3.3. ⱁ⺍ゑ⳨ⱁ⺍」⼰ゐ㦛

㩰㭗䊎䋓㋪䇇䇤䇻ⱁ⺍ゑ⳨ⱁ⺍」⼰ゐ㦛᱄㏞㧈᷍㋮⿈Ⱜ⼮ⴟ㹒㡘⤜㉀⡙ⱁ⺍⹇㚽

ⱙ㔘䇪㡘㉀⡙ⱁ⺍⹇㚽⭥㤊㌗㻣᷍㋪㬚䇤䄵㩰㼁㵍⭥㞅䐤᱄䎃㬨䄜䐷⧄ボ⭥ゐ㦛㪞Ⳟ

➙᱄

(䄵㻣 Lustre 2.13䅞㧌)

16.4. LNet Health㻣⭥ⱁ⺍㔘䇪

⡟ㅻ㼋㻙ㆊ㩽㑬⪴ Lustre 2.13㋋㬝㧈⼯㞅䐤㔘䇪⼮㼁⭥㚄㌊⤯㭞᱄

Ⱀ㲍ⳃ㻷⭥ⱁ⺍⹇㚽䊫㿎 LNetⳃ㻷⤃㬚䇤䄜ㅻ⮄⭥㰚䇱㞅䐤ㅴ㋻᱄㵉⺞䄜ㅻ

⮄⭥䑘䄋 NID㎕䅞䇤ⶤㅻ⮄᱄ⱁ⺍㔘䇪ㅌ䎃䄜ⶦ㛏䁴㿙⭞㑬㔘䇪〚⪂ソ⹚䐱᱄Lustre

2.13⟇⡟㰚⫙㎕⭥⢅⿐ᷛ

1. ⤜䊺㿉䄋㸋㗠㶙ㅴ㋻㞅䐤⤜㵍⭥㔘䇪㑬᱄䇇ⶤ㸋㗠㶙㞅䐤䄜㳖㔘䇪᷍⤃

ⷚ㈾ⱁ⺍⭥䁂䋒⢋䓝㬚䇤㶙ㅴ㋻᱄

2. 㔘䇪㻷䊻ⷚ㈾⭻ 16.5ㅻ ``LNet Health''䓕㌗㎕ⷛ䓺㔘䇪⭥䇱㾈㾵᱄

3. 㔘䇪㡘ㅴ㋻㵉⺞ LNet Health㆙㾱チ㋹᱄㧈⺜䄜ㅴ㋻ⳃ㪛䍰᷍ㅌ㬚䇤㡅㰜ㅴ㋻᱄

4. 㔘䇪㬚䇤 LNetⳃ㻷㎕Ⰹ㠻ⳃ㻷㶙᱄

5. 㶙䊻ⳃ㻷㡅ㅴ㋻䓕㲍⭥㦯⼯⢅⿐㬒᷍。㵧㯮㡅ㅴ㋻㑱⢎᱄

16.4.1. 㞅䐤

16.4.1.1. 㞅䐤㔘䇪 䄜㶙㋪䄵䊻㼁㵍〓⤜㵍⭥㶙㕈㩰䇱ⱁㅴ㋻᱄㬚䇤ⶤ㶙⭥ⰵ

⭩ㅻ⮄㋪䄵㵉⺞㶙⭥䄜〓ⱁㅴ㋻⭞⫐㶙᱄ⱁ⺍㔘䇪䋑㏎㬚䇤㚥ㅴ㋻᱄

1 lnetctl route add --net <remote network> --gateway <NID for the gateway>

2 --hops <number of hops> --priority <route priority>

㚄㌊⤯㭞 䇤ⳉ

16.4.1.2. 㞅䐤㚄㌊⤯㭞 check_routers_before_use㚍㦰㸋 0᷍㧈⺜㪉䐤㸋 1᷍䊻系统㆙㾱䐏㣑᷍

㰚䇱㔘䇪㡘Ⱍ⡹㿌㡕Ⱀ᱄

avoid_asym_router_failure 㚍㦰㸋 1᱄㧈⺜㪉䐤㸋 1᷍⭒㣳㆗⭒㶙⭥⡟⭹
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㚄㌊⤯㭞 䇤ⳉ

alive_router_check_interval 㚍㦰㸋 60㘌᱄

㗠ⷕ alive_router_check_interval

㬒ヅⰯㅌ⪆ⳃ䄜⪯ⳃ㻷㶙᱄㧈⺜ⶤ㶙

㋪䄵㵉⺞ⱁ㶙㕈⭞⫐᷍䋓㗠㶙㕈⭥ヅⷕ㬒ヅ

㸋 alive_router_check_interval/㶙㕈㭞᱄

router_ping_timeout 㚍㦰㸋 50㘌᱄㧈⺜㶙䊻

router_ping_timeout +

alive_router_check_interval㠻ヅ㗜䇱

㬶⭞㦯⼯㒘㑠᷍䋓ㅌ⡶ㅴ㋻᱄

router_sensitivity_percentage 㚍㦰㸋 100᱄䎃⤯㭞Ⰹ䅆㑬㶙ㅴ㋻ⰵ䍰⭥

㘕ⶱ⧭Ⱙ᱄㧈⺜㪉䐤㸋 100᷍㚨㗕㦯⼯䄜㶙

ㅴ㋻⭥䍰Ⱍ。⭝䐣㬚䇤㰝⭥㰚䇱㔘䇪㲒᱄

䎃䐖䊞㾂᷍系统ⰵ䍰⭥㦾㦭Ⱙ㈮䊞ⷀ᱄

16.4.2. 㔘䇪ㅂ㋖

㻷䊻᷍㔘䇪〚⪂ソ⹚䄡㋠ LNet Health㎕ⷛ䓺ㅴ㋻⭥ㅂ㋖䓕㌗᱄㗠㶙ㅴ㋻Ⱍ䇱

䄜䈌䐏㼁⭥ㅂ㋖䐖᱄㧈⺜㼓㡅䐱䄜ㅴ㋻ⳃ㯮㬈➽᷍㚨㗕ⶤㅴ㋻⭥ㅂ㋖䐖㈮。⡜⭾

ブ᷍⤃⡜⳦䊻䄜⿷ⶕⰴ㑱䐱᱄㦜⽔㗠ⷕlnet_recovery_intervalⰵ⤜ㅂ㋖⭥ㅴ㋻

㆙㾱 ping᱄䎃䐖㚍㦰㸋 1㘌᱄

㧈⺜ⰵ⭩㳆㬶⭞㎕䓵㶙⭥㼜㻃᷍㚨㗕㰝㑃ゕズⰉ㶙⭥ㅴ㋻㬨䎞⧄⭥᷍⤃ㅌ㡅ㅂ

㋖䐖䐹䐤㸋䔏⫔䐖᱄䎃䂚㬨⡹䄋⭥᷍㦘⡄㸳㗨㚽㑃ゕ㋋㬝㬚䇤㶙᷍ⱙ⤜㬨㵰⭞ㅴ㋻⿷

ⶕ⭞㶋㦌ㅂ㋖䓕㲍᱄

16.4.3. ⳃ㻷

LNet Discovery䇤㎕⫛㳇 Pingⰵ⭩㳆᱄䎃䂚䔗㑞㚠⭥ᷛ

1. ⳃ㻷⭥㵉㾦〚⪂㪉㬊⤜㿉䄋䐹ⶕ䇤䇻㔘䇪⹇㚽᱄

2. 䊫㿎ㅌ㶙⭥ㅴ㋻䓕㲍⢅⿐⪌⤆ⷙ㬚䇤ⶤ㶙⭥ⰵ⭩㳆᱄
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ⰵ䇻⭻ⱟ⮄᷍㧈⺜䄜ㅴ㋻⭥䓕㲍⪴ UP⢅㸋 DOWN᷍〓䎀㼁ⳕ᷍㚨㗕㈮。㼓㰚䇱

㋪䄵⭞⫐⭥ⰵ⭩㳆ⳃ㯮䄜ⳃ㻷 PUSH᱄䎃㬚⭤ⰵ⭩㳆㚽⹜ⷝ㌍⭹㬫䇇⢅⿐᱄

ⳃ㻷㾎䅊㪉ェ㸋㼓⽔デ㦾᷍䇪䄜 GET⼮䄜 PUT䔊⧪᱄GET㤌㤔ⰵ⭩㳆⭥ㅴ㋻

㾦㻃᷍䎃㏐㬚䇤㑬〚⡟⭥ lnet ping᱄ⰵⳞⳖ⿹㡅ㅴ㋻㾦㻃⼮䄜㲹䎘㸜᱄㧈⺜ⰵ⭩㳆㉀

䇱ⱁ⺍⹇㚽᷍⤃㣳ⳃ㻷⹇㚽㡕䇤᷍㚨㗕ⶤㅻ⮄ㅌ㵧㯮㡅ㅴ㋻㾦㻃᱄䅓⪬᷍㑞ⰵ⭩㳆Ⱍ

。䐋⭡ⰵⳞ⭥ㅴ㋻᱄

ⰵ⭩㳆ⷚ㈾㶙㳂⹊⭥ㅴ㋻䓕㲍᷍㬚䇤ㅴ㋻㾦㻃㉗Ⰹ㔘䇪㬨ⴒ⪇䇻』Ⱀ䓕㲍᱄

16.4.4. 㔘䇪䇱㾈㾵⢋䓝

㧈⺜䄵㻣㳖件⧪㑃᷍䋓㦰㸋㔘䇪⪇䇻』Ⱀ䓕㲍ᷛ

1. 䊻⡟⭹㶙㕈㩰᷍㋪䄵㵉⺞䐢㩺䄜㳖㔘㈗⭞⫐㶙᱄

2. 㧈⺜㡕䇤㑬 avoid_asym_router_failure᷍㚨㗕㔘䇪䐱Ⰹ䅆⭥䊗⧭㶙㕈⡹㿌䊻㶙㩰

䇱䐢㩺䄜ㅂ㋖⭥ㅴ㋻᱄

᷉䄵㻣䇪 Lustre2.12䅞㧌᷊

16.5. LNet Health

ⱁ⺍ LNet 㬖㻷㑬䊻㵍䄜 LNet 㶙㕈㩰〓㌈ⱁ LNet 㶙㕈㬚䇤ⱁㅴ㋻⭥㚽㑇᱄

LNet Health㲹㾵㸋㗠⡟⭹⼮䊗⧭ㅴ㋻䋗ゴ㑬㸍⿅ㅂ㋖䐖⭥⹇㚽᱄䎃㬚⭤ⱁ⺍㰄ⳉ䊻

䁂䋒㵉㾦⭥ㅴ㋻䐏㣑㋪䄵㋝㔨ㅴ㋻⭥ㅂ㋖䓕㌗᱄䊻ネ⥃⭞ㅴ㋻〓㶙㕈䍰㬒᷍ⶤ⹇㚽㳂

⹊㑬㌈⤜㵍ㅴ㋻䐹㾣ⳃ㯮㼜㻃⭥㚽㑇᱄䎃䂚 LNet㋪䄵䊻ㅌ䍰⪌⭾ⷙ㩰⥄䄵㆙㾱㆙䄜

⤞⭥⫎㹔⪇㏎䐏㣑᷍⼮㵉㾦䍰᱄㸋㬖㻷䎃⹇㚽᷍LNet Healthチ㬴ⳃ㯮⼮ㅴ㬶操作

⭥䓕㲍᷍⤃ⷚ㈾ⶤ䓕㲍㬨⧪⹇㬨㬈➽᷍㉗Ⰹ䋗ゴ〓ブ㩺ㅴ㋻⭥ㅂ㋖䐖᱄

16.5.1. ㅂ㋖䐖

⡟⭹〓䊗⧭ㅴ㋻⭥⨖㬝ㅂ㋖䐖㪉䐤㸋LNET_MAX_HEALTH_VALUE᷍ⶤ䐖㚠㣑㸋

1000᱄㋝㔨⭞ㅂ㋖㑄Ⱙ᷍䎃䐖⡟㪎㋪䄵㬨㦯䅃⭥᷍ⱙ⤜㬨ビ⭆⭥⤝ⱜ䓕㲍᱄㑄Ⱙ㬚⭤

ⱁ⺍㰄ⳉ㋪䄵䁂䋒䔏䇱㋪㚽ⳃ㯮〓ㅴ㬶㼜㻃⭥ㅴ㋻᱄

16.5.2. 䍰㏁㾮⼮㾱㸋

LNet Health㾱㸋㦂㉗䇻ネ⥃⭞⭥䍰㏁㾮:

䍰㏁㾮 㾱㸋

localresend ⳃ㪛㑬⡟⭹䍰᷍㧈䍳⤜⭞㔘䇪〓⭹䐘ㆃ㹗⫎㹔᱄䎃㾊䍰㋪㚽㬨䊾㬒⭥᷍䅓⪬ LNetㅌ⧃㬵䐹㾣ⳃ㯮㼜㻃᱄LNetㅌブ㩺⡟⭹ㅴ㋻⭥ㅂ㋖䐖᷍⤃㣳㧈⺜䇱ⱁ㋪䇤ㅴ㋻᷍ㅌブ㩺䁂䋒ⶤ⡟⭹ㅴ㋻⭥㠖㔫᱄
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䍰㏁㾮 㾱㸋

localno-resend 系统䐱⨗㻷⡟⭹⤜㋪⿷ⶕ⫎㹔᷍㧈㚻⫇⤜䔄⫎㹔᱄䊻䎃㾊㤊㌗㻣᷍LNet⤜。⧃㬵䐹㾣ⳃ㯮㼜㻃᱄LNetㅌブ㩺⡟⭹ㅴ㋻⭥ㅂ㋖䐖᷍⤃㣳㧈⺜䇱ⱁ㋪䇤ㅴ㋻᷍ㅌブ㩺䁂䋒ⶤ⡟⭹ㅴ㋻⭥㠖㔫᱄

remoteno-resend 㧈⺜ LNet⧪⹇ⳃ㯮㑬䄜㳖㼜㻃᷍⭌ⶤ㼜㻃㸕㶋⧪〓㸕㬶⭞䊅㠻⭥⿹ⶕ᷍䋓ⶤ㼜㻃。⡜⺊㏁㸋䊗⧭⫎㹔᱄LNet⤜。⧃㬵䐹㾣ⳃ㯮㼜㻃᷍䄵⡽㘃䊗⧭Ⱜㅴ㬶⭞䐹ⶕ㼜㻃᱄LNetㅌブ㩺䊗⧭ㅴ㋻⭥ㅂ㋖䐖᷍⤃㣳㧈⺜䇱ⱁ㋪䇤ㅴ㋻᷍ㅌブ㩺䁂䋒ⶤ䊗⧭ㅴ㋻⭥㠖㔫᱄

remoteresend 䇱䄜䔊䍰᷍㸳㗨㋪䄵⼰㏎⭹㦘Ⰹ㼜㻃䊻⭞⫐䊗Ⱜ䐏㣑㈮⡜Ⰻ㡛㑬᱄䊻䎃䐷㤊㌗㻣᷍LNetㅌ⧃㬵䐹㾣ⳃ㯮㼜㻃᱄LNetㅌブ㩺䊗⧭ㅴ㋻⭥ㅂ㋖䐖᷍⤃㣳㧈⺜䇱ⱁ㋪䇤ㅴ㋻᷍ㅌブ㩺䁂䋒ⶤ䊗⧭ㅴ㋻⭥㠖㔫᱄

16.5.3. 䇤⿈ㅴ㋻

LNet Health㚍㦰⪇䇻⡶䓕㲍᱄㋪䇤䇻㋹䐧 LNet Health⹇㚽㚄㌊⤯㭞䇱ⱁ᱄

㰚䇱㚄㌊⤯㭞Ⱍ䊻 sysfs䐱㬖㻷᷍㸜䇻/sys/module/lnet/parameters/᱄㋪䄵

㵉⺞㼓㰝㗨⿹㻵䄜䐖㎕䐒ㅴ㪉䐤᷍〓䊻 lnetctl䐱㪉䐤᱄

|  䍰 ㏁ 㾮 | 㘉 㭗 | | -------------------------- | ---------------------------------------------

--------------- | | lnet_health_sensitivity | ⭒ LNet ネ⥃⭞㲹Ⰹㅴ㋻㩰⭥

䍰 㬒᷍ 㰝 ㅌ ➕ 䍶 ㅂ ㋖ 㒊 㘕 Ⱙlnet_health_sensitivity㎕ ㅖ ⭮ 㡅 ㅂ ㋖ 䐖᱄

lnet_health_sensitivity⭥䐖䊞⫔᷍ㆈ㘇⿷ⶕㅂ㋖㰚㿉⭥㬒ヅ㈮䊞⧅᱄㡅㚍㦰䐖

㪉䐤㸋 0᷍䎃䅃㸗䓦ㅂ㋖䐖⤜。ブ㩺᷍㵍㬒⢎㬟ㅂ㋖⹇㚽㬨⡶⭥᱄㒊㘕Ⱙ⭥䐖㋪䄵㪉

䐤㸋⫔䇻 0᱄lnet_health_sensitivity㸋 100䅃㸗䓦᷍㑍㿙 10⪯㼜㻃㬈➽᷍〓㸩

㲍䍰㔫⧍⺞ 1%。ㅖ⭮ㅴ㋻⭥ㅂ㋖䐖᷍䐒⭞ⶤㅴ㋻⡜㆜䇤᷍ⱙㅰ⭮⭥䍰㔫。䅞⭝㒘

㑠㦧⺞ⶤㅴ㋻᷍⭌㰝㦵キ㿙㋪䇤᱄⭒ㅴ㋻ⳃ㪛䍰㬒᷍㡅ㅂ㋖䐖。⭾ブ᷍⤃⢋エⶤㅴ㋻

㆙㾱⿷ⶕ᱄lnetctl set health_sensitivity: sensitivity to failure

0 - turn off health evaluation >0 - sensitivity value not more

than 1000 | | lnet_recovery_interval | ⭒ LNet 䊻⡟⭹〓䊗⧭ㅴ㋻㩰ネ

⥃⭞䍰㬒᷍㰝。ㅌⶤㅴ㋻⳦䊻⿷ⶕⰴ㑱䐱᱄⡟⭹ㅴ㋻⼮䊗⧭ㅴ㋻ⷘ䇱䄜

⿷ⶕⰴ㑱᱄⿷ⶕⰴ㑱㩰⭥ㅴ㋻ㅌ䊻㗠䄜lnet_recovery_intervalヅⷕ

⡜ PING ネ⥃䄜⪯᱄ⶤ䐖㚍㦰㸋 1 㘌᱄㗠⪯⧪⹇ PING 㵉㬒᷍ⶤㅴ㋻⭥ㅂ㋖

䐖ㅌ䋗ゴ 1᱄㵉⺞㞅䐤ⶤ䐖᷍系统㏎䊒㋪䄵㋹䐧㶙㕈㩰⭥㒘㑠᱄lnetctl

set recovery_interval: interval to ping unhealthy interfaces

>0 - timeout in seconds | | lnet_transaction_timeout | 䎃⧍㬒䐖䄜Ⰹ

⧭Ⱙ㩰㬨䄜⺞䊹䐖᱄㰝㉀䇱䄵㻣⹇㚽: - ⭒⧍⺞lnet_transaction_timeout㬒

ヅ㣳㸕⫐⭞retry_count⨅㭞⪯㭞㬒᷍㧈⺜㼜㻃ⳃ㯮⤜⧪⹇᷍䋓ⶤ㼜㻃ㅌ⡜⳦㡛᱄-

㧈⺜䊻lnet_transaction_timeout㬒ヅ㚻㗜䇱㬶⭞ REPLY 〓 ACK᷍䋓ⶤ GET

〓 PUT㤌㤔。⧍㬒᱄ⶤ䐖㚍㦰㸋 30㘌᱄lnetctl set transaction_timeout:

Message/Response timeout >0 - timeout in seconds䓃䅃㻣䄜ㅻ䐱㘉㭗

⭥ LND ⧍㬒䄓⟝⼍䊻lnet_transaction_timeout㚻᱄䎃䅃㸗䓦᷍䊻䊅ェ。䇱

⼽⫔䁴⧺⭥㶙㕈䐱᷍䇱⡹䄋㼁䇇⭹䋗ゴⶤ䐖᱄| | lnet_retry_count | ⭒ LNet
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ネ⥃⭞㰝㦰㸋㋪䄵䐹㾣ⳃ㯮㼜㻃⭥䍰㬒᷍ㅴ㻣㎕㰝。ネ⥊㼜㻃㬨ⴒ䄲⧍⺞䐙

Ⰹ⭥䔏⫔䐹㬵⪯㭞retry_count᱄䐏⽔᷍㧈⺜㼜㻃㗜䇱⧪⹇ⳃ㯮᷍䍰㬣件⤦

。⡜⪌⭾⭞ⳃ㡑㼜㻃ⳃ㯮⭥⥄⪇㏎᱄䇪䇻㼜㻃䐹㬵ヅⷕ (lnet_lnd_timeout)

㬨 ⷚ ㈾lnet_transaction_timeout/lnet_retry_countェ 㰄 ⭥᷍ 䅓

⪬lnet_retry_count䇇 ⡄ ⧷ 䔄 ⹜ ⭮᷍ 䄵 㬚 䐹 㬵 ヅ ⷕ ⤜ Ⱝ 䇻 㶙 㕈 䐱

⭥ 㶚 Ⳗ 㼜 㻃 䁴 ⧺᱄ ⰵ 䇻 50 㘌 ⭥ 㚍 㦰lnet_transaction_timeout᷍

ㅌlnet_retry_count㪉 䐤 㸋 㸋 5 㬨 ⼰ ㏎ ⭥᱄lnetctl set retry_count:

number of retries 0 - turn off retries >0 - number of retries,

cannot be more than lnet_transaction_timeout | | lnet_lnd_timeout

| 䎃 ⤜ 㬨 䄜  ㋪ 㞅 䐤 ⭥ ⤯ 㭞᷍ ⭌ 㰝 㬨 ⪴ 㑞  ㋪ 㞅 䐤 ⭥ ⤯ 㭞 㝪 㪛 ⨗ ㎕

⭥: lnet_transaction_timeout⼮retry_count᱄lnet_lnd_timeout

= lnet_transaction_timeout / retry_count䅓 ⪬᷍ ⪬ ⪇ ⫇ 䊻 䄜  㻿

䐧lnet_transaction_timeout >= retry_count䎃㏐ズ㪉䊻䄜ㅂ㋖⭥㶙㕈䐱᷍

ⳃ㯮⼮ㅴ㬶 LNet㼜㻃⤜䇇䇱⫔⭥䁴⧺᱄RPC㼜㻃ゑ㡅㼍䇇㋪㚽。䇱⼽⫔⭥䁴⧺᷍⭌䎃

㬨䊻 PtlRPC⥄⪇㏎⭥᱄| ### 16.5.4. 㻵㬟㾦㻃

16.5.4.1㻵㬟 LNet Health㞅䐤㪉䐤 㵉⺞lnetctl global show㘝㒏᷍㋪䄵㻵㬟㰚

䇱 LNet Health⭥㞅䐤㾦㻃᱄

1 #> lnetctl global show

2 global:

3 numa_range: 0

4 max_intf: 200

5 discovery: 1

6 retry_count: 3

7 transaction_timeout: 10

8 health_sensitivity: 100

9 recovery_interval: 1

16.5.4.1㻵㬟 LNet Health统ェ㾦㻃 䐙Ⰹ㻵㬟㼋㻙㾦㻃㬒᷍。㻵㬟 LNet Health统ェ㾦

㻃᱄䄋㻵㬟⡟⭹ㆈ㘇䊬㾱䓕㌗统ェ㾦㻃᷍㤌䊬㾱:

1 lnetctl net show -v 3

䄋㻵㬟䊗⧭ㆈ㘇䊬㾱䓕㌗统ェ㾦㻃᷍㤌䊬㾱:

1 lnetctl peer show -v 3

㭅⨗㧈㻣ᷛ
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1 #> lnetctl net show -v 3

2 net:

3 - net type: tcp

4 local NI(s):

5 - nid: 192.168.122.108@tcp

6 status: up

7 interfaces:

8 0: eth2

9 statistics:

10 send_count: 304

11 recv_count: 284

12 drop_count: 0

13 sent_stats:

14 put: 176

15 get: 138

16 reply: 0

17 ack: 0

18 hello: 0

19 received_stats:

20 put: 145

21 get: 137

22 reply: 0

23 ack: 2

24 hello: 0

25 dropped_stats:

26 put: 10

27 get: 0

28 reply: 0

29 ack: 0

30 hello: 0

31 health stats:

32 health value: 1000

33 interrupts: 0

34 dropped: 10

35 aborted: 0

36 no route: 0
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37 timeouts: 0

38 error: 0

39 tunables:

40 peer_timeout: 180

41 peer_credits: 8

42 peer_buffer_credits: 0

43 credits: 256

44 dev cpt: -1

45 tcp bonding: 0

46 CPT: "[0]"

47 CPT: "[0]"

䇱䄜㘜㸋 ``health stats''⭥㾣⭥ YAML㌊᷍㋪䄵㻵㬟㗠⡟⭹〓䊗⧭㶙㕈ㅴ㋻⭥

ㅂ㋖统ェ㾦㻃᱄

㦌㈷统ェ㾦㻃䐱䄓⟝⼍㦌㈷ㅂ㋖统ェ㾦㻃᷍㧈㻣㰚㬟:

1 #> lnetctl stats show

2 statistics:

3 msgs_alloc: 0

4 msgs_max: 33

5 rst_alloc: 0

6 errors: 0

7 send_count: 901

8 resend_count: 4

9 response_timeout_count: 0

10 local_interrupt_count: 0

11 local_dropped_count: 10

12 local_aborted_count: 0

13 local_no_route_count: 0

14 local_timeout_count: 0

15 local_error_count: 0

16 remote_dropped_count: 0

17 remote_error_count: 0

18 remote_timeout_count: 0

19 network_timeout_count: 0

20 recv_count: 851

21 route_count: 0
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22 drop_count: 10

23 send_length: 425791628

24 recv_length: 69852

25 route_length: 0

26 drop_length: 0

16.5.5. 㵧プ⭥⨖㬝㪉䐤

``LNet Health'' 㚍 㦰 ⪇ 䇻  ⡶ 䓕 㲍᱄ 䎃 䅃 㸗

䓦lnet_health_sensitivity⼮lnet_retry_countⰝ㪉䐤㸋 0᱄

ㅌlnet_health_sensitivity㪉䐤㸋 0⤜。䊻⨗㻷䍰㬒ㅖ⭮ㅴ㋻⭥ㅂ㋖䐖᷍

䄓⤜。䇑㼍ㅴ㋻⭥䁂䋒㾱㸋᱄⪬㶃᷍⨗㻷䍰⭥ㅴ㋻⤜。⡜⳦䊻⿷ⶕⰴ㑱䐱᱄䎃⡟䐫㩰

㬨⡶㑬㶙㕈ㅂ㋖⹇㚽᱄

LNet Health㪉䐤䇇ⷚ㈾㉀㳆ゐ㦛㆙㾱㞅䐤⮘䎜᱄⭌㬨᷍〚⡟㞅䐤㧈㻣:

1 #> lnetctl global show

2 global:

3 numa_range: 0

4 max_intf: 200

5 discovery: 1

6 retry_count: 3

7 transaction_timeout: 10

8 health_sensitivity: 100

9 recovery_interval: 1

⪬㪉䐤ㅌ䊫㿎䊻 5㘌⭥㬣㹒⧍㬒㬒ヅ㚻᷍䔏ⱁ䐹㾣ⳃ㯮㑞⪯㬈➽⭥㼜㻃᱄

㧈⺜ㅴ㋻⨗㻷䍰᷍ㅂ㋖䐖ㅌブ 1᷍ㅴ㋻ㅌ㗠 1㘌㆙㾱 PINGネ⥃䄜⪯᱄

⭻㬏㡀䍣㪞 Lustre文件系统

⡟䍣ㆊ㩽㑬 Lustre㧎件⟇⡟䐏ヅ⭥⿆操作㾵᷍㳂⹊㑬⪴㈪⭥ Lustre 2.x㧎件⟇⡟

㪞⭞ㅰ㾣⭥ 2.y Lustre⟇⡟ a᷉䑘⟇⡟㪞᷊᷍ 䄵ゑ⪴ Lustre㧎件⟇⡟ 2.x.y㪞⭞ㅰ㾣

⭥ Lustre㧎件⟇⡟ 2.x.z᷉⪯⟇⡟㪞᷊⭥⤞䑉᱄

17.1. ⿆操作㾵⼮㪞䄋㤔

Lustre software release 2.x (䑘䄋)㪞ᷛ

• 㰚䇱ⴟ㹒㡘⡹㿌䊻㵍䄜㬒ヅ㆙㾱㪞᷍㋮⿈Ⱜ㋪Ⱑ㑃䇻ⴟ㹒㡘㆙㾱㪞᱄

175



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

• 㰚䇱ⴟ㹒㡘⡹㿌㪞㸋 Lustre㧎件䐈⧷⭥ Linux㚻⼬᱄㤌⥊㋕ Lustreⳃ㾱㦶䐟䄵

〒㦂䐈⧷⭥ Linux⟇⡟㑱⢎᱄

• ⫞㪞⭥㋮⿈Ⱜ⡹㿌䊬㾱デ㦾⭥ Linux⟇⡟᷉⥊㋕ Lustreⳃ㾱㦶䐟 ᱄᷊

Lustre software release 2.x.y (⪯䄋)㪞ᷛ

• 㰚䇱ⴟ㹒㡘⡹㿌䊻㵍䄜㬒ヅ㆙㾱㪞᷍䄜㾊〓㰚䇱㋮⿈Ⱜ㋪㰇䐏㆙㾱㪞

• ⪯䄋⟇⡟䐈⧷⺗Ⱀ㪞᷍ゕ䊫㿎䊻⤜䊾㵄 Lustre文件系统⭥㤊㌗㻣㪞⭆ⴟ㹒

㡘⼮㋮⿈Ⱜ᱄

17.2. 㪞䐢 Lustre Software Release 2.x (䑘⟇⡟)

⡟ㅻㆊ㩽㧈⼯⪴ Lustre㧎件 2.x⟇⡟㪞⭞ Lustre㧎件䔏㾣⭥ 2.y䑘⟇⡟᱄㧈㿉ㅌ

Lustre 2.x㪞䐢ⷝ㾣⭥䑘⟇⡟᷍㤌㶋⧪䄵㻣⤞䑉ᷛ

1. ⪕ㅉ䄜㶋䎜⭥᱃㋪⿷ⶕ⭥文件系统⡙⳾᱄

䓃䅃

䊻➓䓑 Lustre㧎件䐏㣑᷍㤌⡙⳾㰚䇱㭞㈾᱄Lustre㧎件㰚⟝⼍⭥㚻⼬ⷝ㾣ㅌ作䇤䊻

⫇⪃㪉⡙㩰᷍㧈⺜㸕䎞㦘➓䓑᱃㞅䐤〓㏎᷍㋪㚽。⭝䐣➓㦌㸫㳃⼮㭞㈾Ⰻ㬈᱄㧈⺜㸿

ⳉ㬖㻷文件系统⭥㶋䎜⡙⳾᷍ㅉ䅊㛛㬚䇤MDT文件系统⭥㪉⡙⡙⳾᱄

2. ⡶䎜文件系统᱄

3. ㅌ㰚䇱ⴟ㹒㡘㩰⭥ Linux操作系统㪞䐢デ㦾⟇⡟᷍⤃䐹㡕᱄

4. ㅌ㰚䇱㋮⿈Ⱜ㩰⭥ Linux操作系统㪞䐢㋪デ㦾᷉⥃㬵⺞᷊⭥⟇⡟᷍⤃䐹㡕᱄

5. ⪴Lustre Releases㚠㔝䐱㻣䊹㬫䇤䇻㛛㠞㲉⭥ Lustreⴟ㹒㡘 RPMs᱄

6. 䊻㰚䇱 Lustreⴟ㹒㡘᷉MGS᱃MDS᱃OSS᷊㩰➓䓑 Lustreⴟ㹒㡘㧎件⟝᱄

a. 㬚䇤root䇤⿈⭨㔝 Lustreⴟ㹒㡘᱄

b. 㬚䇤yum㘝㒏➓䓑㰚䇱㧎件⟝ᷛ

# yum --nogpgcheck install pkg1.rpm pkg2.rpm ...

c. 㦘㦰㰚䇱㧎件⟝㬨ⴒ䎞㦘➓䓑ᷛ

rpm -qa|egrep "lustre|wc"

d. 䊻㗠 Lustreⴟ㹒㡘㩰䐹ⶕ䄵㩰⤞䑉᱄
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7. ⪴Lustre Releases㚠㔝䐱㻣䊹㬫䇤䇻㛛㠞㲉⭥ Lustre㋮⿈Ⱜ RPM᱄

䓃䅃

㋮⿈Ⱜ䊬㾱⭥㚻⼬⟇⡟⡹㿌䈌㰚➓䓑⭥lustre-client-modules-ver㧎件⟝⟇

⡟䄜䐣᱄ⴒ䋓᷍䊻 Lustre㋮⿈Ⱜ㧎件⟝➓䓑㣑᷍⡹㿌➓䓑デ㦾⭥㚻⼬⟇⡟᱄

8. 䊻㗠⫞㪞⭥ Lustre㋮⿈Ⱜ㩰➓䓑 Lustre㋮⿈Ⱜ㧎件⟝᱄

a. 㬚䇤root䇤⿈⭨㔝 Lustre㋮⿈Ⱜ᱄

b. 㬚䇤yum㘝㒏➓䓑㰚䇱㧎件⟝ᷛ

# yum --nogpgcheck install pkg1.rpm pkg2.rpm ...

c. 㦘㦰㰚䇱㧎件⟝㬨ⴒ䎞㦘➓䓑ᷛ

# rpm -qa|egrep "lustre|kernel"

d. 䊻㗠 Lustre㋮⿈Ⱜ㩰䐹ⶕ䄵㩰⤞䑉᱄

9. DNE⹇㚽䊫㿎䊻䄜文件系统㘝㘜㋶ヅ㚻㬚䇤ⱁMDT᷍㗠MDT㋪䄵⢑ⴟ

㹒䇻文件系统䐱⭥䄜〓ⱁ䊗⧭䓴㚠㔝᱄ⷚ㚠㔝䓽㬨㸜䇻MDT0㩰᱄

㤌䓃䅃᷍䊬㾱 Lustre㧎件 2.4⟇⡟䐏㣑⭥㋮⿈Ⱜ䐜㚽㋕⭞ MDT0㵱⭥㘝㘜㋶ヅ᷍

㧈⺜㬵㵝ⳤ㸫㡅㰜MDT㩰⭥㚠㔝᷍ㅌⳖ⿹ IO⫎㹔᱄

᷉㋪䁂᷊㧈㿉ⷒ㬞⿐ゴ⭥MDT᷍㤌㶋⧪䄵㻣⤞䑉ᷛ

a. 㦘Ⰹ㬸MDT㰚䇤㰘䅞᷉㗠MDT䇱䄜㸉䄜⭥㰘䅞᷊᷍ 㭅㧌ᷛ

client$ lctl dl | grep mdc 36 UP mdc lustre-MDT0000-mdc-ffff88004edf3c00

4c8be054-144f-9359-b063-8477566eb84e 5

䊻䎃㏞䓴䐱᷍㻣䄜㋪䇤㰘䅞㸋 1᱄

b. 䊻㻣䄜㋪䇤㰘䅞⪇᷍ⷒ㬞⿐㾣⭥㌊㪉⡙作㸋㾣⭥MDT᷍㭅㧌ᷛ

mds# mkfs.lustre --reformat --fsname=filesystem_name --mdt

\ --mgsnode=mgsnode --index new_mdt_index /dev/mdt1_device

10. ᷉㋪䁂᷊㧈㛛⪴ Lustre 2.10䐏㣑⭥⟇⡟㆙㾱㪞᷍⤃㻄㶜㡕䇤 project㞅ⱏ⹇㚽᷍

㋪䊻㸕ゴ䊹㬒䊻㗠 ldiskfs⽔Ⱜ㚠⢋㩰㭅㧌ᷛ

1 tune2fs –O project /dev/dev
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䓃䅃

㡕䇤project⹇㚽ㅌ䔉䐚文件系统㬚䇤㈪⟇⡟⭥ ldiskfs᷍䅓⪬㤌䊻㦘㬖㿉䄋㼏㚠

㞅ⱏ⹇㚽〓文件系统⤜㿉䄋䊺ㅖ⭥㤊㌗㻣㡕䇤ⶤ⹇㚽᱄

11. 㞅䐤文件系统᷍㤌㭅㧌ᷛ

1 conf_param $FSNAME.quota.mdt=$QUOTA_TYPE

2 conf_param $FSNAME.quota.ost=$QUOTA_TYPE

12. (㋪䁂 L᷍ustre2.13䅞㧌 㧈᷊⺜㪞⭞ Lustre 2.13䐏㣑ⷒ㬞⿐⭥ ldiskfs MDT 䋓᷍㚍㦰

⤜㡕䇤 ``㌎㳖⫙''⹇㚽᱄ⶤ⹇㚽䊫㿎文件䇱⧍⺞ 160㳖⫙⼮⫇⪃㡅㰜⫔㾮 xattrs᷍

㋪䄵㵉⺞䊻㰚䇱MDT㪉⡙㩰䊬㾱䄵㻣㘝㒏㻷䇱MDT㩰㡕䇤ᷛ

1 mds# tune2fs -O ea_inode /dev/mdtdev

ⷝⱁ䇻㌎㳖⫙⭥㚻㦾᷍㤌⤯㋝⭻ 19.9䍣ㅻ ``Lustre㳖⫙⿐㚻⤠⤯㭞''᱄

13. ➕䍶䄵㻣㯔㿓㡕Ⱀ Lustre文件系统⭥ⷘ䔊件ᷛ

a. 䊹MGT᷍䊻MGS䊬㾱ᷛ

1 mgs# mount -a -t lustre

b. 䊹MDT᷍䊻㗠MDT䊬㾱ᷛ

1 mds# mount -a -t lustre

c. 䊹㰚䇱 OSTs᷍䊻㗠 OSSㅻ⮄䊬㾱ᷛ

1 oss# mount -a -t lustre

䓃䅃

ⶤ㘝㒏ズ㪉/etc/fstab文件㑱⨗㑬㰚䇱⭥ OST᱄㗜䇱䊻/etc/fstab文件䐱㑱

⨗⭥ OST⡹㿌㒎㶃㬚䇤䄵㻣㘝㒏㆙㾱䊹ᷛ

1 mount -t lustre /dev/block_device/mount_point

d. 䊻㋮⿈Ⱜ㩰ゴ䊹文件系统᷍㤌䊻㗠㋮⿈Ⱜ㩰䊬㾱ᷛ

1 client# mount -a -t lustre
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14. (㋪䁂᷊㧈⺜㛄㬨⪴ Lustre 2.7䐏㣑⭥⟇⡟㪞⭥᷍㸋㑬㬚 OST⭥ FID䄓㚽⫇⪃

OST⭥㰘䅞᷉䄵㳂ⷀ LFSCK⼮⮘㬵㾦㻃⭥㋪㋠㾵᷊᷍ 䊻䊹 OST⽔᷍䊻㗠 OSS

㩰䊬㾱䄜⪯:

1 oss# lctl set_param osd-ldiskfs.*.osd_index_in_idif=1

䓃䅃

㡕䇤index_in_idif⹇㚽。䔉䐚㈪⟇⡟⭥ Lustre 㬚䇤 OST᷍㰚䄵䐜䇱䊻䐋⭡

OST⤜㿉䄋ㅖ⭞ㅰ䋈⭥⟇⡟㬒⤦䇇ⶤ㡕䇤㰝᱄

15. 㧈⺜ㅌ䄜㾣⭥MDT㳎ゴ⭞文件系统䐱᷍㾣⭥MDT⡹㿌㵉⺞㬚䇤lfs mkdir㘝

㒏⪕ㅉ䄜〓ⱁ㬚䇤㾣MDT⭥㾣 DNE䓴㚠㔝㎕㑍ㅴ⭞㘝㘜㋶ヅ᱄

1 client# lfs mkdir -i new_mdt_index /testfs/new_dir

(Lustre 2.8䅞㧌)

䊻 Lustre 2.8ゑ䄵⽔⭥⟇⡟䐱᷍㋪䄵㵉⺞⪕ㅉⱁ㳖⫙㎕ㅌ䄜㾣㚠㔝⭞ⱁ

MDT䐱ᷛ

1 client# lfs mkdir -c 2 /testfs/new_striped_dir

(Lustre 2.13䅞㧌)

䊻 Lustre 2.13⼮ⷝⷀ⟇⡟䐱᷍㋪䄵㪉䐤㻷䇱㚠㔝⭥㚍㦰㳖⫙᷍䄵⢄䊻㬚䇤㔫⤜㲌

ⷀ⭥MDT㩰⪕ㅉ㾣⭥䊗⧭䓴㚠㔝ᷛ

1 client# lfs setdirstripe -c 1 -i -1 /testfs/some_dir

䓃䅃

文件系统㆙㾱㬸⪯ゴ䊹⼮㪞⽔⭥㬸⪯䓃册㬒⡹㿌䔒䁎㩰㭗⤞䑉䐱⭥㰚㘉㭗⭥䊹

㯔㿓᱄ⰵ䇻 Lustre文件系统⭥㠶㵉㡕Ⱀ᷍䊹㯔㿓㸋MGT᱃OST᱃MDT᱃㋮⿈Ⱜ᱄

17.3. 㪞䐢 Lustre Software Release 2.x.y (⪯⟇⡟)

⪴㦯䄜 Lustre 2.x.y㪞⭞ⷝ㾣⭥ Lustre 2.x.y᷍㋪㬚䇤⺗Ⱀ㪞᷍ゕ㋪䊻 Lustre文

件系统䊬㾱㬒᷍➅㪞㗠ⴟ㹒㡘᷉〓㡅䍰㣱ㅻ⮄᷊⼮㋮⿈Ⱜ᱄

䄋ㅌ Lustre2.x.y㪞⭞ⷝ㾣⭥⪯䄋⟇⡟᷍㤌㶋⧪䄵㻣⤞䑉ᷛ

1. ⪕ㅉ䄜㶋䎜⭥᱃㋪⿷ⶕ⭥文件系统⡙⳾᱄

䓃䅃

䊻➓䓑 Lustre㧎件䐏㣑᷍㤌⡙⳾㰚䇱㭞㈾᱄Lustre㧎件㰚⟝⼍⭥㚻⼬ⷝ㾣ㅌ作䇤䊻

⫇⪃㪉⡙㩰᷍㧈⺜㸕䎞㦘➓䓑᱃㞅䐤〓㏎᷍㋪㚽。⭝䐣➓㦌㸫㳃⼮㭞㈾Ⰻ㬈᱄㧈⺜㸿

ⳉ㬖㻷文件系统⭥㶋䎜⡙⳾᷍ㅉ䅊㛛㬚䇤MDT文件系统⭥㪉⡙⡙⳾᱄
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2. ⪴ Lustre Releases㚠㔝䐱㻣䊹㬫䇤䇻㛛㠞㲉⭥ Lustreⴟ㹒㡘 RPMs᱄

3. 䊻⺗Ⱀ㪞䐱᷍ⴟ㹒㡘㆙㾱㵲〛㪞᷍⡄⧷ Lustre文件系统䊬㾱᷍⤃㶋⧪㰚㿉⭥

操作᷍㧈ㅌ䑘ⴟ㹒㡘䍰䓋䄧䐢⡙䇤ⴟ㹒㡘㩰᱄

4. 㾗䊹⫞㪞⭥ Lustreⴟ㹒㡘᷉MGS, MDS, OSS ᱄᷊

5. 䊻 Lustreⴟ㹒㡘㩰➓䓑 Lustreⴟ㹒㡘㧎件⟝᱄

a. 㬚䇤 root䇤⿈⭨㔝 Lustreⴟ㹒㡘᱄

b. 㬚䇤 yum㘝㒏➓䓑㰚䇱㧎件⟝ᷛ

# yum --nogpgcheck install pkg1.rpm pkg2.rpm ...

c. 㦘㦰㰚䇱㧎件⟝㬨ⴒ䎞㦘➓䓑ᷛ

rpm -qa|egrep "lustre|wc"

d. 䊹 Lustreⴟ㹒㡘᷍䊻ⴟ㹒㡘㩰䐹㡕 Lustre㧎件ᷛ

server# mount -a -t lustre

e. 䊻㗠 Lustreⴟ㹒㡘㩰䐹ⶕ䄵㩰⤞䑉ᷛ

6. ⪴ Lustre Releases㚠㔝䐱㻣䊹㬫䇤䇻㛛㠞㲉⭥ Lustre㋮⿈Ⱜ RPMs᱄

7. 䊻㗠⫞㪞⭥ Lustre㋮⿈Ⱜ㩰➓䓑 Lustre㋮⿈Ⱜ㧎件⟝᱄

a. 㬚䇤 root䇤⿈⭨㔝 Lustre㋮⿈Ⱜ᱄

b. 㬚䇤 yum㘝㒏➓䓑㰚䇱㧎件⟝ᷛ

# yum --nogpgcheck install pkg1.rpm pkg2.rpm ...

c. 㦘㦰㰚䇱㧎件⟝㬨ⴒ䎞㦘➓䓑ᷛ

# rpm -qa|egrep "lustre|kernel"

d. 䊹 Lustreⴟ㹒㡘᷍䊻ⴟ㹒㡘㩰䐹㡕 Lustre㧎件ᷛ

client# mount -a -t lustre

e. 䊻㗠 Lustre㋮⿈Ⱜ㩰䐹ⶕ䄵㩰⤞䑉᱄
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⭻㬏➬䍣⡙⳾⼮⿷ⶕ文件系统

㣠㑳ㅉ䅊䊻ⷘ䍟⮄Ⰹ㠻䐕㾱MDTs㪉⡙⡙⳾᷉㧈㗜䇱䔄⹜⭥㦾㑠㎕㶋⧪文件系统

㰚䇱㭞㈾⭥㶋㦌⡙⳾᷍㋪㗠䐽⡙⳾㑞⪯᷍㔷㳇⭹ㅌ⤜㵍㭞㈾⡙⳾⭞⭆Ⱑ⭥㪉⡙㩰 ᱄᷊ゕ

㬚文件系统䐱䇱⤠文件〓㰚䇱文件⭥⭆Ⱑ⭥文件⡙⳾᷍MDT㪉⡙⡙⳾䊻 MDT

䍰〓㰑㬒⳨⧄⡹䄋᱄⪴MDT㪉⡙⡙⳾㆙㾱⿷ⶕ⡩⪴⡙⳾䐱⿷ⶕ䎜文件系统㰚

㿉㬒ヅⰭ⭤ⱁ᱄䇪䇻ⳤ㸫㰚䇱文件Ⱍ㿉䄋MDT᷍ゕ㬚 OST䓕㲍䎞⧄᷍䊻Ⰻ㬈MDT㬒᷍

㦵㿉䄋㆙㾱㶋䎜⭥文件系统⿷ⶕ᷉㧈⺜㋪㚽⭥⿑ ᱄᷊

䐕㾱Ⰹ㠻⭥MDT㪉⡙⡙⳾⭥⫛ゼ㼁ⰵㅰ㾂᷍⫇⪃䐜㿌㑍ㅴ⭞䑘MDS᷉䊻㿉䄋⭥

㤊㌗㻣㋪䄵手Ⱀ㑍ㅴ⭞⡙⳾MDS᷊᷍ ⤃㣳䐜㿉䄋㑝⼤⭥㼀㾵Ⱒ㾕㾵㚽᱄㈂MDT㪉⡙

⡙⳾⤜㚽⿷ⶕ⭆文件᷍⭌ⰵ䇻⪇㏎MDT䍰〓㰑᷍㰝㬨䔏䇱㾈⭥Ⳟ㬞᱄

18.1. ⡙⳾文件系统

⡙⳾㶋䎜⭥文件系统᷍㦤㛛㚽㶋㦌㋹䐧⡙⳾㚥㾊文件᷍ⱙ㣳㋪䄵ⷚ㈾㿉䄋⿷ⶕ⭆

⭥文件᱄㵍㬒᷍文件系统⭥⡙⳾䄓䔏㦾䄸ゐ⧪⭞㻷䇱⭥⡙⳾Ⳟ➙䐱᱄

文件系统⡙⳾㬨䊻 Lustre㋮⿈Ⱜ᷉〓䊻⤜㵍㚠㔝䐱⤃㾱⹅作⭥㋮⿈Ⱜ᷊䐕㾱⭥᷍ⱙ

⤜㬨䊻⭆Ⱑ⭥ⴟ㹒㡘ㅻ⮄㩰䐕㾱⭥ᷜⶤ⡙⳾操作䈌㡅㰜文件系统⡙⳾㗜䇱㤙⢑᱄

㦜ⱙ᷍䇪䇻⫔ⱁ㭞 Lustre文件系统㳆〞㝴⫔᷍㆙㾱㶋䎜⭥⡙⳾⤃⤜䓽㬨㋪㾱⭥᱄㸳

㗨ㅉ䅊㛛䊻䎃䐷㤊㌗㻣⡙⳾文件系统⭥䓴ゐ᷍⟝㎉䎜文件系统⭥䓴㚠㔝᱃⭆䇤⿈⭥

文件ゐ᱃➕㦶㠻㝦㿓⭥文件⭩᷍䄵⢄ⷝ䇱㾈⭹㶋⧪⿷ⶕ᱄

䓃䅃

Lustre㸋㰚䇱文件㚻䐤㑬 128㸜⭥文件⢋㬗ⴜ (FID)᱄䊻䈌䇤⿈䇇䇤⧭㿓㆙㾱ㅜ⿆

㬒᷍㵉⺞系统⮘䇤stat()᱃fstat()᱃readdir()Ⳗ⿹ inode⼦᷍64㸜䇇䇤⧭㿓Ⳗ

⿹ 64㸜 inode⼦᷍32㸜䇇䇤⧭㿓Ⳗ⿹ 32㸜 inode⼦᱄

䊻䄜㾊㤊㌗㻣᷍䇱㾊 32㸜䇇䇤⧭㿓䊻䇤stat()᱃fstat()᱃readdir()ⳤ㸫

Lustre文件系统㬒᷉32〓 64㸜 CPUs᷊㋪㚽。⨗㻷㸫㳃᷉㈂ Lustre㋮⿈Ⱜ䇇Ⳗ⿹䇇䇤

⧭㿓 32㸜 inode⼦ ᱄᷊

㲹⢑㬨 㧈᷍⺜ Lustre文件系统㵉⺞NFS⪴ 64㸜㋮⿈Ⱜ⭝䐢 32㸜㋮⿈Ⱜ 㚨᷍㗕 Linux

NFSⴟ㹒㡘。ㅌ 64㸜 inode⼦⭝⨗䐢䊻 NFS㋮⿈Ⱜ㩰䊬㾱⭥䇇䇤⧭㿓᱄㧈⺜ 32㸜䇇䇤

⧭㿓㸕㬚䇤 LFS᷉ ⫔文件䐈⧷ ㆙᷊㾱⢁䅌 䋓᷍䊻ⳤ㸫 Lustre文件㬒ㅌⳖ⿹ EOVERFLOW⫎

㹔᱄㸋⡽㘃⪬㸫㳃᷍Linux NFS㋮⿈Ⱜ㋪㬚䇤㚻⼬㘝㒏㾱䁂㼏''nfs.enable_ino64=0''

㣠䐧 NFS㋮⿈Ⱜㅌ 32㸜 inode⼦⭝⨗⭞㋮⿈Ⱜ᱄

ㆃ㉗⟍ⳉᷛ㸳㗨㣠㑳ㅉ䅊㬚䇤 tar(1)⼮㡅㰜䄡㎖䇻 inode⢁⼦⭥㬖䇤⧭㿓㎕㸉䄜

⭹⢋㬗䊻 64㸜㋮⿈Ⱜ㩰䊬㾱⭥ inode᱄128㸜 Lustre文件⢋㬗ⴜ⤜㚽䄜䄜䇔㪅⭞ 32㸜⭥

inode⢁⼦᷍䅓⪬䎃㾊㬖䇤⧭㿓㋪㚽㸿ⳉ䊻 32㸜㋮⿈Ⱜ㩰䎞㦘䊬㾱᱄FID㞅㚄㬞⭥㪉

ェ㈂㑠⡽㘃㑬⧅㬒ヅ㬚䇤䐱⨗㻷 inode⼦㕌㞗䓓᷍ⳃ㪛 64㸜 inode⼦㕌㞗䓓⭥㋪㚽㾵れ
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㾂᱄

18.1.1. Lustre_rsync

lustre_rsync ⹇㚽㵉⺞ㅌ文件系统⭥ⷝⶥⶕ䐧⭞㒎䄜文件系统᷉ⶤ文件

系统⤜㿉䄋㬨 Lustre 文件系统᷍⭌⡹㿌䔄⹜⫔᷊㎕⡄⧷䎜文件系统⡙⳾⭥㵍⤞᱄

lustre_rsync㬚䇤 Lustreⷝ㾣㦶䐟㎕ⷀ㾈⭹㵍⤞文件系统᷍ⱙ㸿㿉㩉㘉᷉directory

walk᷊Lustre文件系统᱄䎃䐷ⷀ㾈㔫ⰵ䇻⫔㾮文件系统䐢䐹䄋᷍䄓ㅌlustre_rsync

⹇㚽䈌㡅㰜ⶕ䐧/⡙⳾ㆃ㉗Ⳟ➙㤙㋋㎕᱄

18.1.1.1. Lustre_rsync䇤ⳉ lustre_rsync⹇㚽㵉⺞Ⰹ㠻䊬㾱 lustre_rsync᷉䄜

䐷䇤䇻ㅌ Lustre文件系统䐱⭥ⷝⶥ㵍⤞⭞㚠⢋文件系统䐱⭥䇤⿈㋶ヅ⧭㿓᷊㎕㬖㻷᱄

lustre_rsync㬖䇤⧭㿓ㅌ⡄㒕䄜䓕㲍文件᷍㬚㡅㋪䄵䊻⤜䇑㼍文件系统䐏ヅ⭥㵍

⤞⭥㤊㌗㻣➓㦌⭹䐱ⰰ〓䐹㡕᱄

䊻㬚䇤 lustre_rsync㣑ᷛ

• 䓃册ⷝⶥ㦶䐟䇤⿈

• 䊻䓃册ⷝⶥ㦶䐟䇤⿈䐏㣑᷍䂊䐅 Lustre 文件系统᷉䊕᷊⼮ⶒ⡟文件系统᷉㚠

⢋᷊㬨ⴒ㼁㵍᱄㧈⺜文件系统⤜䄜䐣᷍㤌㬚䇤㬖䇤⧭㿓㧈⧄⺇ rsync ᷉⤜㬨

lustre_rsync ᱄᷊

⭻䄜⪯䊬㾱 lustre_rsync㬒᷍䇤⿈⡹㿌䐙Ⰹ䄜䔊⤯㭞⹊⧭㿓㬚䇤᷉㻣⢎ⰵ䎃㾊

⤯㭞㆙㾱㑬㯖㘘 ᱄᷊䊻⽔㿙操作䐱᷍䎃㾊⤯㭞⡜⫇⪃䊻䓕㲍文件䐱᷍䐜㿌ㅌ䓕㲍文件⭥

㘜⧧⪌ⷙ lustre_rsync᱄

⤯㭞 㯖㘘

--source=src ㅌ⡜㵍⤞⭥ Lustre文件系统᷉䊕᷊ⷚ㚠㔝⭥㔘㈗᱄㧈⺜㸕䐙

Ⰹ㩰⪯㵍⤞㬒⪕ㅉ⭥䇱㾈䓕㲍㦶䐟 -᷉-statuslog ᷊᷍ 䋓䎃㬨

䄜⡹㿉䁂㼏᱄

--target=tgt ㅌ⡜㵍⤞⭥ Lustre文件系统᷉㚠⢋᷊ⷚ㚠㔝⭥㔘㈗᱄㧈⺜㸕

䐙Ⰹ㩰⪯㵍⤞㬒⪕ㅉ⭥䇱㾈䓕㲍㦶䐟 -᷉-statuslog ᷊᷍ 䋓䎃

㬨䄜⡹㿉䁂㼏᱄㧈⺜䇱ⱁ㵍⤞㚠⢋᷍㋪䐹ⶕ䐙Ⰹⶤ䁂㼏᱄

--mdt= mdt ㅌ⡜㵍⤞⭥䊋㭞㈾㪉⡙᱄⡹㿌㸋ⶤ㪉⡙䓃册⢅ⷝ㦶䐟䇤⿈᱄

㧈⺜㸕䐙Ⰹ㩰⪯㵍⤞㬒⪕ㅉ⭥䇱㾈䓕㲍㦶䐟 -᷉-statuslog ᷊᷍

䎃㬨䄜⡹㿉䁂㼏᱄
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⤯㭞 㯖㘘

--user=userid 䐙ⰉMDT⭥⢅ⷝ㦶䐢䇤⿈ ID᱄䄋㬚䇤 lustre_rsync᷍

⡹㿌䓃册⢅ⷝ㦶䐢䇤⿈᱄㧈⺜㸕䐙Ⰹ㩰⪯㵍⤞㬒⪕ㅉ⭥䇱㾈䓕

㲍㦶䐟 -᷉-statuslog ᷊᷍ 䋓䎃㬨䄜⡹㿉䁂㼏᱄

--statuslog=log ⡄⫇㵍⤞䓕㲍⭥㦶䐟文件᱄⭒lustre_rsync㬖䇤⧭㿓㡕Ⱀ

㬒᷍㧈䐙Ⰹ㑬㎕䓵㻩㣑㵍⤞操作⭥䓕㲍㦶䐟᷍䋓⪴㦶䐟䐱Ⱒ㦂

䓕㲍᷍ⴒ䋓ㅌ㣠䐧㬚䇤--source ᱃--target ⼮--mdt ᱄䊻

--statuslog 䁂㼏⭥〚⪂㩰䐙Ⰹ--source ᱃--target ᱃

--mdt ㅌⶓⶨ䓕㲍㦶䐟䐱䐙Ⰹ⭥⤯㭞᱄㘝㒏㾱䁂㼏䇦㻩䇻䓕㲍

㦶䐟䐱⭥䁂㼏᱄

--xattr yes|no 䐙Ⰹ㎊䍚㭕㾵 ( xattrs)㬨ⴒ㆙㾱㵍⤞᱄㚍㦰㤊㌗㻣᷍㎊䍚㭕

㾵㆙㾱㵍⤞᱄㤌䓃䅃᷍㆜䇤 xattrs㬒᷍Lustre㳖⫙⿐㾦㻃ㅌ

⤜。⡜㵍⤞᱄

--verbose 㭅⨗㼋㻙⭥㾦㻃᱄

--dry-run 㻵㬟lustre_rsync㘝㒏᷉copy, mkdir⭩᷊⭥㭅⨗᷍⭌⤃

⤜䎇⭥䊻㚠⢋文件系统㩰䐕㾱㰝㗨᱄

--abort-on-err ⭒ lustre_rsync操作⡉⫎㬒᷍㑃ゕ㵄䐚ⶤ操作᱄㚍㦰㤊㌗

㻣ⶤ操作ㅌキ㿙㆙㾱᱄

18.1.1.2. lustre_rsync㬟㏞ lustre_rsync㘝㒏⭥㬟㏞㧈㻣㰚㬟ᷛ

㸋㚔MDT᷉㧈 testfs-MDT0000᷊䓃册ⷝ㾣㦶䐟䇤⿈᱄

1 # lctl --device testfs-MDT0000 changelog_register testfs-MDT0000

2 Registered changelog userid 'cl1'

㵍⤞ Lustre文件系统᷉/mnt/lustre)䐢㚠⢋文件系统᷉/mnt/target ᱄᷊

1 $ lustre_rsync --source=/mnt/lustre --target=/mnt/target \

2 --mdt=testfs-MDT0000 --user=cl1 --statuslog sync.log --verbose

3 Lustre filesystem: testfs

4 MDT device: testfs-MDT0000

5 Source: /mnt/lustre
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6 Target: /mnt/target

7 Statuslog: sync.log

8 Changelog registration: cl1

9 Starting changelog record: 0

10 Errors: 0

11 lustre_rsync took 1 seconds

12 Changelog records consumed: 22

文件系统ⳃ㪛ⷝⶥ⽔᷍ㅌⷝⶥ㵍⤞⭞㚠⢋文件系统㆗㿉䐙Ⰹstatuslog㘜⧧᱄ⶤ

䓕㲍㦶䐟䐱⟝⼍㑬㻩㣑⪌⭾⭥㰚䇱⤯㭞᱄

1 $ lustre_rsync --statuslog sync.log --verbose

2 Replicating Lustre filesystem: testfs

3 MDT device: testfs-MDT0000

4 Source: /mnt/lustre

5 Target: /mnt/target

6 Statuslog: sync.log

7 Changelog registration: cl1

8 Starting changelog record: 22

9 Errors: 0

10 lustre_rsync took 2 seconds

11 Changelog records consumed: 42

㵍⤞ Lustre 文件系统᷉/mnt/lustre) 䐢㑞㚠⢋文件系统᷉/mnt/target ⼮

/mnt/target2)᱄

1 $ lustre_rsync --source=/mnt/lustre --target=/mnt/target1 \

2 --target=/mnt/target2 --mdt=testfs-MDT0000 --user=cl1 \

3 --statuslog sync.log

18.2. ⡙⳾⼮⿷ⶕMDT〓 OST᷉ldiskfs㪉⡙᷊

䊻㚔㾊㤊㌗㻣᷍䊻ⷝ䇓件〓䐕㾱㸍⿅⭩操作䐏㣑᷍ⰵ⭆㪉⡙᷉MDT〓 OST᷊

㆙㾱㶋䎜⭥㪉⡙⡙⳾㬨⳨⧄䇱⡹䄋⭥᱄䐕㾱㶋䎜⭥㪉⡙⡙⳾㋪㦘⡄㰚䇱㭞㈾⼮㞅䐤

文件㉚⡄⫇䊻䊎㬝䓕㲍᷍㬨䔗⡙⳾⭥䔏ビ⭆⭥Ⳟⳉ᱄ⰵ䇻MDT文件系统᷍㰝䄓㋪㚽㬨

䐕㾱⡙⳾⼮⿷ⶕ⭥䔏㌍Ⳟ㬞᷍䅓㸋㰝㋪䄵䊻〚⪂㪉⡙㩰䄵䔏⫔⭥⫙㌎䐕㾱⫔㭞㈾㒘Ⱒ㾕

操作᱄

䓃䅃

⡄⧷ MDT⭥ⷝ㾣㶋䎜⡙⳾䇩㡅䐹䄋᷍䅓㸋 MDT文件系统⭥䇡㈤㾵䍰〓㰑。
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㬚⫔⤠⫇⪃䊻 OSTs㩰㭞㈾᷉⡩ MDT⫔⭤ⱁ⭥㭞㈾㑠᷊䄓㸿ⳉⳤ㸫⼮㸿ⳉ㬚䇤᱄䄜

〓㑞㶋䎜⭥MDT㪉⡙⡙⳾㰚㿉⭥⫇⪃⡩㶋䎜⭥文件系统⡙⳾㾂⭤ⱁ᱄㵍㬒᷍䅓㸋

⡙⳾㰚㿉⫇⪃䐜㿉䄋㉀䇱㑝⼤⭥㒘Ⱒ/㾕㯺Ⱙⱙ⤜䇤㕛䔄ⷀ㰇〛 IOPS᷍㰝㋪㬚䇤⡩㬖カ

⭥MDT㪉⡙ⷝ⢄䄬⭥⫇⪃᱄

㧈⺜䐏㰚䄵⡙⳾㬨㸋㑬㆙㾱䇓件㳇᷍〓䎀䇱㋪䇤⭥⡙䇤⫇⪃㪉⡙᷍䋓㋪ㅌ MDT

〓 OST⭥䊎㬝ⶒ⡟⪴䄜㌊㪉⡙ⶕ䐧⭞㒎䄜㌊㪉⡙᷉䐜䄋㾣㪉⡙䐢㩺⼮䊎㬝㪉⡙䄜

䂚⫔ ᱄᷊㤌䊬㾱ᷛ

1 dd if=/dev/{original} of=/dev/{newdev} bs=4M

㧈⺜䅓㸋䇓件䍰⭝䐣䊎㬝㪉⡙㩰⨗㻷Ⱒ㦂㸫㳃᷍㤌䊬㾱䄵㻣㘝㒏䄵⢄⪴䊎㬝㪉⡙

Ⱒ㦂㈂㋪㚽ⱁ⭥㭞㈾⤃㳙⺞䍰⭥⪦㝭㤙ᷛ

1 dd if=/dev/{original} of=/dev/{newdev} bs=4k conv=sync,noerror /

2 count={original size in 4kB blocks}

ldiskfs 文件系统⳨⧄㣠⫔᷍㈂㘇㑺䇓件䍰᷍㦵㋪㚽㵉⺞䊻㾣㪉⡙㩰䊬㾱

e2fsck -fy /dev/{newdev}㎕⿷ⶕ文件系统㭞㈾᱄

䊻 Lustre 2.6䐏⽔᷍LFSCK㩉㘉。䊻㚠㔝㰑⽔䓵Ⱀㅌⰵ㼔⪴ lost+found䄧⿹

OST⭥䎞㦘㸜䐤㩰᱄

㸋㦘⡄⡙⳾㶋㦌䄜䐣᷍⡹㿌㾗䊹MDT〓 OST᷍䄵⡽㘃䊻⪌㭅㭞㈾㬒㪉⡙㩰⭥㦯⼯

ⷝⶥ᱄㧈⺜⡙⳾⭥䊎䅓㬨䊅ⳡ㾵⭥᷉ゕ䊻䎞䊻䊬㾱⭥MDS㩰㆙㾱MDT⡙⳾䄵䊅ⳡㅌ㎕

㋪㚽⨗㻷⭥䍰᷊᷍ 䋓㋪⪴ LVM㌍䍶䐕㾱䄜䐣⭥⡙⳾᱄㧈⺜ LVM㌍䍶⤜㋪䇤᷍㣳MDS

㵲〛⡙⳾⤜㋪ㅴ㬽᷍䋓㋪⪴䊎㬝⭥MDT㌊㪉⡙䐕㾱⡙⳾᱄㈂⪴䊎㬝㪉⡙⭥⡙⳾㋪㚽

䅓㸋䎞䊻㆙㾱⭥ⷝⶥⱙ⤜。㶋㦌䄜䐣᷍⭌㉙⫔ⱁ㭞⭥ ldiskfs䊋㭞㈾Ⱍ㬨㈓㲍㞅⭥᱄⡙

⳾䐱⭥⤜䄜䐣⤠㋪㵉⺞䊻⡙⳾㪉⡙㩰䊬㾱 e2fsck㎕ㆃ㉗᱄⤜㧈⼯᷍䎃㦵㦜⡩⤜㆙

㾱㦯⼯⡙⳾⼤⭤ⱁ᱄

18.3. ⡙⳾ OST〓MDT᷉⽔Ⱜ文件系统᷊

⪬⺞⧭㳂⹊㑬文件⭥ OST〓MDT㭞㈾⡙⳾〓㣉䄧⭥㳇⫛Ⳟⳉ᱄䊻文件⢑᷍㸕

㬚䇤⭥㋶ヅ⡜⽗㔵᷍㣳㋪㬚䇤ㅰ㾂⭥䓽⡙⳾⫔㾂䄵⢄ⷝ㌍⭹㶋⧪ⶤ⺞⧭᱄⡙⳾⭆ OST

㪉⡙⤜䄜Ⰹ㬨䐕㾱 Lustre文件系统⡙⳾⭥䔏ゲⳞ㬞᷍䅓㸋㧈⺜㗜䇱䊻MDT㩰⫇⪃䊋㭞

㈾䄵ゑ㋪㚽⫇䊻䇻㡅㰜 OST㩰⭥ⱏ㶃⭥文件㳖⫙᷍⫇⪃䊻⡙⳾䐱⭥文件ㅌ㸿ⳉ㬚䇤᱄

⭌㰝㦕㬨 OST㪉⡙㣉䄧⭥㬸䁂Ⳟⳉ᷍䇩㡅㬨䊻㿉䄋㬚䇤⤜㵍㞅䐤䁂㼏䐹㾣ⷒ㬞⿐⭸⥄

文件系统〓ブ㩺㰊㠍㬒᱄

䓃䅃

䇪䇻 Lustre⫇⪃㑬㚻⤠䊋㭞㈾᷍䇤䇻㵉⺞ⰵ㼔㰘䅞文件ㅌ FIDs䇔㪅⭞⡟⭹⭥ inode

⢁⼦ 䅓᷍⪬䊻ネ⥃⭞⿷ⶕ⽔⭥⭻䄜⪯䊹㬒㿉䄋䐹ㅉ䎃㾊䊋㭞㈾ 䄵᷍⢄䐈⧷文件MDT

⡙⳾⼮⿷ⶕ᱄䊻ネ⥃⭞⿷ⶕ⽔⭥⭻䄜⪯䊹㬒 O᷍I Scrub。䓵Ⱀ䐹ㅉ䎃㾊文件᷉ ㋪㚽䇑㼍
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䊹⽔⭥MDT㾵㚽᷊᷍䐒⭞䐹ㅉ㶋⧪᱄㵉⺞lctl get_param osd-*.*.oi_scrub㋪

䄵䊻⿷ⶕ㚠⢋文件系统⭥MDS〓 OSSㅻ⮄㩰チ㋹㆙Ⱙ᱄

18.3.1. ⡙⳾ OST〓MDT᷉⽔Ⱜ文件系统᷊

䊻 Lustre 2.11.0 䐏㣑᷍㸳㗨䐜㚽㸋〚䇻 ldiskfs ⭥系统䐕㾱⽔Ⱜ文件系统

⢑⭥⡙⳾⼮⿷ⶕ⺞⧭᱄Lustre-2.11.0 䅞㧌㑬〚䇻 ZFS ⭥ MDT/OST 文件系统⡙

⳾⼮⿷ⶕ⭥⹇㚽᱄䈌〚䇻 ldiskfs ⭥系统⤜㵍᷍㰘䅞ⰵ㼔⡹㿌䊻㾗䊹㚠⢋᷉MDT

〓 OST᷊䐏㣑㆙㾱⡙⳾䄵⢄㚽⹜⧪⹇⿷ⶕ文件系统᱄䄋䊻㚠⢋㩰㡕䇤㰘䅞⡙

⳾᷉index_backup)᷍㤌䊻㚠⢋ⴟ㹒㡘㩰䐕㾱䄵㻣㘝㒏ᷛ# lctl set_param

osd-zfs.${fsname}-${target}.index_backup=1᱄㡅䐱᷍${target}䇪㚠⢋

㏁㾮᷉MDT〓 OST᷊ゴ㩰㚠⢋㰘䅞᷍㧈MDT0000᱃OST0001⭩᱄䓃䅃

index_backupⰵ䇻〚䇻 ldiskfs⭥系统䄓㬨䇱㾈⭥᷍䇤䇻〚䇻 ldiskfs⼮ ZFS⭥系

统䐏ヅ⭥㭞㈾㣉䄧᱄

18.3.2. ⡙⳾ OST〓MDT

㻣㘇⭥㬟㏞䍚㬟㑬㧈⼯⡙⳾䄜 OST文件系统᱄㧈㿉⡙⳾MDT᷍㤌䊻䄵㻣⭥㘝㒏

䐱ㅌ ost㳇⧪ mdt᱄

1. 㾗䊹㚠⢋᱄

2. 㸋文件系统㩰⪕ㅉ䊹⮄᱄

[oss]# mkdir -p /mnt/ost

3. 䊹文件系统᱄

〚䇻 ldiskfs⭥系统ᷛ

[oss]# mount -t ldiskfs /dev/{ostdev} /mnt/ost

〚䇻 zfs⭥系统ᷛ

a. 㧈⺜㚠⢋䄲⭝⨗᷍㤌⭝㧌㚠⢋⧹᱄㏞㧈ᷛ

[oss]# zpool import lustre-ost [-d ${ostdev_dir}]

b. 䊻㚠⢋文件系统㩰㡕䇤 canmount㭕㾵᱄㏞㧈ᷛ

[oss]# zfs set canmount=on ${fsname}-ost/ost

䄓㋪䐙Ⰹ䊹⮄㭕㾵᷍㚍㦰㤊㌗㻣㸋ᷛ/${fsname}-ost/ost

c. ㅌ㚠⢋䊹㸋'zfs'᷍㧈ᷛ
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[oss]# zfs mount ${fsname}-ost/ost

4. 㣱䐢ㅌ⡜⡙⳾⭥䊹⮄ᷛ

[oss]# cd /mnt/ost

5. ⡙⳾ゴ㭕㾵᱄

[oss]# getfattr -R -d -m '.*' -e hex -P . > ea-$(date

+%Y%m%d).bak

䓃䅃

㧈⺜ tar(1)㘝㒏䐈⧷ --xattr䁂㼏᷍䐜䄋 tar䎞㦘⡙⳾㑬 trusted.*㭕㾵᷍䋓

getfattr⤞䑉㈮⤜㬨⡹㿉⭥᱄㦜ⱙ᷍䎃䄜⤞䑉⤜㆗⤜。䇱㦯⼯⼇⪇᷍㚽作㸋ゴ⭥

➓㦌⫌㬊᱄

䊻⫔⤠ⳃ㾱⟇⡟䐱᷍getfattr㘝㒏㬨 attr⟝⭥䄜⤠᱄㧈⺜ getfattr㘝㒏

Ⳗ⿹㧈 Operation not supported⭥⫎㹔᷍䋓㚻⼬㗜䇱䎞㦘⭹䐈⧷ EAs䊬㾱᱄㤌

㬚䇤㒎䄜䐷⤜㵍⭥⡙⳾Ⳟⳉ᱄

6. 㦘㦰 ea-$date.bak文件䄲㈎⧪⹇⡙⳾㑬 OST㩰⭥ EA㭞㈾᱄

㧈⺜㗜䇱⪬㭕㾵㭞㈾᷍MDT䊎⺞⧭ㅌ㬈➽⤃⭝䐣文件系统⤜㋪䇤᷍OST⿷ⶕ⺞

⧭㋪㚽。Ⰻ㬈䊻㦶⽔文件系统㰑㬒⫔䇱䇤⪇⭥ⱏ㶃㭞㈾᱄㋪㬚䇤 more〓文⡟⢁ゎ㡘

⥊㋕⪬文件᱄㗠ⰵ㼔文件䇱䄜ⰵ䇇⭥㏁㯧䇻㧈㻣㚻㦾⭥㼏㚠ᷛ

1 [oss]# file: O/0/d0/100992

2 trusted.fid= \

3 0x0d822200000000004a8a73e500000000808a0100000000000000000000000000

7. ⡙⳾㰚䇱文件系统㭞㈾᱄

1 [oss]# tar czvf {backup file}.tgz [--xattrs]

[--xattrs-include="trusted.*" --sparse .

䓃䅃

ⰵ䇻⡙⳾ MDT㎕㯖᷍tar⭥ --sparse䁂㼏䐢䐹䄋᱄䊻⳨⧄㎰⭥⟇⡟䐱᷍tar㋪

㚽⤜㚽⼽⼤⭹䐈⧷ --sparse䁂㼏᷍䎃ㅌ㬚⭤MDT⡙⳾㿉䄋⼽⧅⭥㬒ヅ᱄䄲䐋⟇⡟⟝

㎉㑬 Red Hat Enterprise Linux (RHEL 6.3) tar〓ⷝ㾣⟇⡟᷍GNU tar 1.25〓ⷝ㾣⟇⡟᱄

tar --xattrs䁂㼏䐜䊻 GNU tar 1.27〓 RHEL 6.3䄵ゑⷝ㾣⟇⡟䐱㋪䇤᷍㸋㶋⧪䎞

㦘⭥⿷ⶕ᷍㤌㬚䇤 --xattrs-include="trusted.*"᱄

8. ㅌ㚠㔝㣱⭞文件系统䐏㶃᱄
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[oss]# cd -

9. 㾗䊹文件系统᱄

[oss]# umount /mnt/ost

䓃䅃

作㸋 OST㣉䄧⭥䄜⤠᷍䊻㡅㰜ㅻ⮄㩰⿷ⶕ OST⡙⳾㬒᷍⡹㿌ⷝⶥⴟ㹒㡘 NID

⤃㬚䇤 --writeconf㘝㒏䐹㾣㪛⧪㞅䐤㦶䐟᱄

18.4. ⿷ⶕ文件⡙⳾

䄋⪴文件⡙⳾䊎㭞㈾᷍㛛㿉䄋ⷒ㬞⿐㪉⡙᷍㦜⽔䊎文件㭞㈾⼮ EA㭞㈾᱄

1. ⷒ㬞⿐㾣㪉⡙᱄

[oss]# mkfs.lustre --ost --index {OST index} --replace

--fstype=${fstype} {other options} /dev/{newdev}

2. 㪉䐤文件系统⢋㣊 (㆗䎌ⰵ〚䇻 ldiskfs⭥系统)᱄

[oss]# e2label {fsname}-OST{index in hex} /mnt/ost

3. 䊹文件系统᱄

〚䇻 ldiskfs⭥系统ᷛ

[oss]# mount -t ldiskfs /dev/{newdev} /mnt/ost

〚䇻 zfs⭥系统ᷛ

a. 㧈⺜㚠⢋䄲⭝⨗᷍㤌⭝㧌㚠⢋⧹᱄㏞㧈ᷛ

[oss]# zpool import lustre-ost [-d ${ostdev_dir}]

b. 䊻㚠⢋文件系统㩰㡕䇤 canmount㭕㾵᱄㏞㧈ᷛ

[oss]# zfs set canmount=on ${fsname}-ost/ost

䄓㋪䐙Ⰹ䊹⮄㭕㾵᷍㚍㦰㤊㌗㻣㸋ᷛ/${fsname}-ost/ost

c. ㅌ㚠⢋䊹㸋'zfs'᷍㧈ᷛ

[oss]# zfs mount ${fsname}-ost/ost

4. 㣱䐢ㅌ⡜⡙⳾⭥䊹⮄᱄
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[oss]# cd /mnt/ost

5. ⿷ⶕ文件系统⡙⳾᱄

[oss]# tar xzvpf {backup file} [--xattrs]

[--xattrs-include="trusted.*"] --sparse

䓃䅃

tar --xattrs䁂㼏䐜䊻 GNU tar 1.27〓 RHEL 6.3䄵ゑⷝ㾣⟇⡟䐱㋪䇤᷍㸋㶋⧪

䎞㦘⭥⿷ⶕ᷍㤌㬚䇤 --xattrs-include="trusted.*"᱄䊻㡅㰝㤊㌗㻣᷍㤌䐕㾱

setfattr⤞䑉᱄

6. 㧈⺜㸕㬚䇤䐈⧷ xattr⡙⳾⭥ tar⟇⡟᷍㤌⿷ⶕ文件系统㎊䍚㭕㾵᱄

[oss]# setfattr --restore=ea-${date}.bak

䓃䅃

㧈⺜ tar䐈⧷--xattrs䁂㼏᷍㣳䊻䐏㣑⭥⤞䑉䐱䐙Ⰹ㑬ⶤ䁂㼏᷍㚨㗕⪬⤞䑉㬨ⱁ

䈁⭥᱄

7. 㦘㦰㎊䍚㭕㾵䄲㶋⧪⿷ⶕ᱄

1 [oss]# getfattr -d -m ".*" -e hex O/0/d0/100992 trusted.fid= \

2 0x0d822200000000004a8a73e500000000808a0100000000000000000000000000

8. 䄧⨞㈪⭥ OI⼮ LFSCK文件᱄

[oss]# rm -rf oi.16* lfsck_* LFSCK

9. 䄧⨞㈪⭥ CATALOGS文件᱄

[oss]# rm -f CATALOGS

䓃䅃

䊻 MDTⰬ᷍㸋㋪䁂⤞䑉᱄CATALOGSエ㔝䇤䇻⿷ⶕ㌈ⴟ㹒㡘ⷝ㾣⭥ llog文件⪇

㏎⧭㿓᱄䊻 OI scrub㸋 llog文件䐹ㅉ OI䇔㪅㣑᷍㧈⺜㼁⿷ⶕ⭥䊬㾱㯺Ⱙ⡩ OI scrub

㯺Ⱙ㌍᷍䋓⿷ⶕ㬈➽᱄䎃ㅌ⭝䐣䎜䊹⺞⧭㬈➽᱄OI scrub㬨䄜䊻㼀⹅㉀᷍䅓⪬➓

䓑㬈➽䅃㸗䓦 OI scrub㵄䐚᱄㩟⨞㈪⭥ CATALOGSㅌ⡽㘃䎃䐷㣒䊻⭥㸫㳃᱄ⶒ作䇤㬨᷍

㌈ⴟ㹒㡘㼁ⷝ㾣⭥⿷ⶕㅌ⡜䐱䐚᱄⭌⼤䊻᷍系统䊹㶋⧪⽔㋪㵉⺞ LFSCK㆙㾱⪇㏎᱄

10. ㅌ㚠㔝㣱⭞文件系统䐏㶃᱄

1 [oss]# cd -
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11. 㾗䊹㾣⭥文件系统᱄

1 [oss]# umount /mnt/ost

䓃䅃

㧈⺜⿷ⶕ⭥系统䇱⤜㵍䇻⡙⳾系统⭥ NID᷍㤌ⷝⶥ㡅 NID᷍㏞㧈ᷛ

1 [oss]# mount -t lustre -o nosvc ${fsname}-ost/ost /mnt/ost

2 [oss]# lctl replace_nids ${fsname}-OSTxxxx $new_nids

3 [oss]# umount /mnt/ost

12. 䊹㚠⢋㸋 lustre᱄

㵉⧄㸳㗨。㬚䇤 -o abort_recov䁂㼏㎕㳙⺞⤜⡹䄋⭥⿷ⶕ操作᷍㧈ᷛ

1 [oss]# mount -t lustre -o abort_recov #{fsname}-ost/ost /mnt/ost

Luste㋪䄵䊻䊹㚠⢋㬒䓵Ⱀネ⥃䊎᷍㦜⽔⪆ⳃ OI scrub䄵䊻⽔㲉䅍⤞䐹ㅉ OI

⼮㰘䅞ⰵ㼔᱄㛛㋪䄵㬚䇤䄵㻣㘝㒏ネ⥊ OI scrub䓕㲍ᷛ

1 [oss]# lctl get_param -n osd-${fstype}.${fsname}-${target}.oi_scrub

㧈⺜㛛䊻⡙⳾⼮⿷ⶕ䐏ヅ⭥㬒ヅⰯ㬚䇤文件系统᷍䋓。䓵Ⱀ䊬㾱䊻㼀⭥ LFSCK⹅

㉀᷉⟇⡟ 2.3䐏⽔⭥ Lustre⫛㕌⭥䄜⤠᷊䄵㦘⡄文件系统⭥䄜䐣㾵᱄㧈⺜䊻䎜 Lustre

文件系统㵄䐚⽔㵍㬒⡙⳾㰚䇱㪉⡙文件系统᷍䋓㗜䇱⡹䄋㆙㾱⪬⤞䑉᱄㸿㔼㚥䐷㤊㌗᷍

文件系统Ⱍ。㑃ゕ㪛㾈᱄㈂㋪㚽。⫇䊻Ⱒ㦂MDT文件⭥ I/O⫎㹔᷍⭌⤜。⫇䊻Ⱒ㦂

OST文件⭥ I/O⫎㹔᱄䊻MDT⡙⳾⽔⪕ㅉ⭥文件ㅌ㸿ⳉ⡜ⳤ㸫〓⤜㋪ボ᱄

18.5. 㬚䇤 LVM㌍䍶

㧈⺜䄋䐕㾱〚䇻⪦㝭⭥⡙⳾᷉㏞㧈᷍⭒㿉䄋ⳤ㸫⡙⳾系统㯺Ⱙ䈌䑘䄋 Lustre文件系

统䄜䂚㌍㬒᷊᷍ 䋓㋪䄵㬚䇤 Linux LVM㌍䍶⹅㉀㎕㸍⿅ⱁ䋗㑠文件系统⡙⳾᱄

䇪䇻 LVM㌍䍶㿉䄋⿉Ⳳ㭞 CPU䐽㠻㎕⪇㏎㾣文件⭥㾕㧌᷍㬚䇤 Lustre文件系统

⭥㌍䍶㋪㚽。⭝䐣㚲䄵㦭㬽⭥㾵㚽㰑㬈᱄ㅉ䅊㛛⪕ㅉ䄜㾣⭥⡙⳾⭥ Lustre文件系统᷍

⤃Ⰹ㠻᷉㧈㗠㶎᷊⡙⳾㾣⭥〓ⷝⶥ⽔⭥文件᱄㬚䇤⪬⡙⳾文件系统⭥Ⰹ㠻㌍䍶㎕⪕ㅉ䄜

系㑱''㶋䎜''⡙⳾᱄

䓃䅃

⪕ㅉ LVM㌍䍶⤃⤜㼒⪕ㅉ⭆Ⱑ⭥⡙⳾㚨䂚㋪㋠᷍䅓㸋 LVM㌍䍶䈌䑘MDT㪉⡙⹓

㼎㵍䄜⪦㝭᷍⤃㣳䄡㎖䑘 MDT㪉⡙㎕〒㦂㡅⫔⤠㭞㈾᱄㧈⺜䑘 MDT㪉⡙䍰᷍㌍

䍶䄓㋪㚽㰇䐏㰑᱄
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18.5.1. ⪕ㅉ〚䇻 LVM⭥⡙⳾文件系统

䇤 LVM㌍䍶〛䐧⪕ㅉ⡙⳾⭥ Lustre文件系统᷍⧭㿓㧈㻣ᷛ

1. 㸋MDT⼮ OSTs⪕ㅉ LVM㉎᱄

㸋㛛⭥MDT⼮ OST㚠⢋⪕ㅉ LVM㪉⡙᱄㤌㹑ㅌ䎜⪦㝭作㸋㚠⢋⤃㸋㌍䍶ㅻ㬂

䄜㾊㋶ヅ᱄㌍䍶㡑㬝⫔㾂㸋 0᷍⭌㰇䓦ⰵ⭒㣑文件系统⭥ⷝⶥⱙ䋗ゴ᱄㧈⺜㛛㻄㶜䊻⤜

㵍⡙⳾䐏ヅⷝⶥ 20%⭥文件系统᷍䋓䔏㾣㌍䍶ㅌ㸋㚠⢋⫔㾂⭥ 20᷆᷍ ⭻ⱟ㾣⭥㌍䍶ㅌ㸋

㚠⢋⫔㾂⭥ 40᷆᷍ 䄵⪬㏁㵧᱄㻣㘇㬨䄜㬟㏞ᷛ

1 cfs21:~# pvcreate /dev/sda1

2 Physical volume "/dev/sda1" successfully created

3 cfs21:~# vgcreate vgmain /dev/sda1

4 Volume group "vgmain" successfully created

5 cfs21:~# lvcreate -L200G -nMDT0 vgmain

6 Logical volume "MDT0" created

7 cfs21:~# lvcreate -L200G -nOST0 vgmain

8 Logical volume "OST0" created

9 cfs21:~# lvscan

10 ACTIVE '/dev/vgmain/MDT0' [200.00 GB] inherit

11 ACTIVE '/dev/vgmain/OST0' [200.00 GB] inherit

2. ⷒ㬞⿐ LVM㉎㸋㚠⢋ Lustre᱄

䊻䎃㏞䓴䐱᷍⡙⳾文件系统㸋 main᷍䐙⫛⭒㣑⭥䔏㾣⭥⡙⳾᱄

1 cfs21:~# mkfs.lustre --fsname=main --mdt --index=0 /dev/vgmain/MDT0

2 No management node specified, adding MGS to this MDT.

3 Permanent disk data:

4 Target: main-MDT0000

5 Index: 0

6 Lustre FS: main

7 Mount type: ldiskfs

8 Flags: 0x75

9 (MDT MGS first_time update )

10 Persistent mount opts: errors=remount-ro,iopen_nopriv,user_xattr

11 Parameters:

12 checking for existing Lustre data
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13 device size = 200GB

14 formatting backing filesystem ldiskfs on /dev/vgmain/MDT0

15 target name main-MDT0000

16 4k blocks 0

17 options -i 4096 -I 512 -q -O dir_index -F

18 mkfs_cmd = mkfs.ext2 -j -b 4096 -L main-MDT0000 -i 4096 -I 512 -q

19 -O dir_index -F /dev/vgmain/MDT0

20 Writing CONFIGS/mountdata

21 cfs21:~# mkfs.lustre --mgsnode=cfs21 --fsname=main --ost --index=0

22 /dev/vgmain/OST0

23 Permanent disk data:

24 Target: main-OST0000

25 Index: 0

26 Lustre FS: main

27 Mount type: ldiskfs

28 Flags: 0x72

29 (OST first_time update )

30 Persistent mount opts: errors=remount-ro,extents,mballoc

31 Parameters: mgsnode=192.168.0.21@tcp

32 checking for existing Lustre data

33 device size = 200GB

34 formatting backing filesystem ldiskfs on /dev/vgmain/OST0

35 target name main-OST0000

36 4k blocks 0

37 options -I 256 -q -O dir_index -F

38 mkfs_cmd = mkfs.ext2 -j -b 4096 -L lustre-OST0000 -J size=400 -I 256

39 -i 262144 -O extents,uninit_bg,dir_nlink,huge_file,flex_bg -G 256

40 -E resize=4290772992,lazy_journal_init, -F /dev/vgmain/OST0

41 Writing CONFIGS/mountdata

42 cfs21:~# mount -t lustre /dev/vgmain/MDT0 /mnt/mdt

43 cfs21:~# mount -t lustre /dev/vgmain/OST0 /mnt/ost

44 cfs21:~# mount -t lustre cfs21:/main /mnt/main

18.5.2. ⡙⳾㾣⭥/ⷝⶥ⽔⭥文件

Ⰹ㠻᷉㧈㗠㶎᷊ㅌ㾣文件⼮ⷝⶥ⽔⭥文件⡙⳾⭞〚䇻 LVM⭥⡙⳾文件系统᱄
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1 cfs21:~# cp /etc/passwd /mnt/main

2

3 cfs21:~# cp /etc/fstab /mnt/main

4

5 cfs21:~# ls /mnt/main

6 fstab passwd

18.5.3. ⪕ㅉ㌍䍶㉎

㸿㔼⼯㬒㛛㼌䄋⪕ㅉ䑘䄋 Lustre文件系统⭥''ネ⥊⮄''᷍Ⱍ㋪䄵䊻〚䇻 LVM⭥⡙⳾

文件系统䐱⪕ㅉ㰚䇱㚠⢋MDT⼮ OST⭥ LVM㌍䍶᱄㛛⡹㿌㬣㻩㉗Ⰹ㌍䍶⭥䔏⫔⫔㾂᷍

⭌㋪䄵㩵⽔㆙㾱Ⱀ㲍ⷝⶥ᱄㗠㦶㌍䍶⭥⫔㾂㦂㉗䇻䑘䄋 Lustre文件系统䐱㗠㦶ⳃ㪛⢅ⷝ

⭥㭞㈾㑠᱄㑞㳍⭥㌍䍶⼽㋪㚽。㬨䄜㳍㌍䍶⭥㑞⡗᱄

㧈㉎䔊䐱䇱㋶ヅ᷍㋪⪕ㅉ㈂㋪㚽ⱁ⭥㌍䍶᱄㧈䇱⡹䄋᷍㋪Ⱀ㲍⭹ㅌ⪦㝭㳎ゴ⭞㉎䔊᱄

㚠⢋MDT⼮ OST⭥㌍䍶䇇䊻㵍䄜㬒ヅ⮄㪛⧪᱄ⷝ㾣⡙⳾文件系统⭥ cronjob㬨㸉

䄜㾕㧌⪦㝭⭥Ⰼ㹘᷍㤌㦘⡄㰝㗜䇱䊬㾱᱄㬟㏞㧈㻣ᷛ

1 cfs21:~# modprobe dm-snapshot

2 cfs21:~# lvcreate -L50M -s -n MDT0.b1 /dev/vgmain/MDT0

3 Rounding up size to full physical extent 52.00 MB

4 Logical volume "MDT0.b1" created

5 cfs21:~# lvcreate -L50M -s -n OST0.b1 /dev/vgmain/OST0

6 Rounding up size to full physical extent 52.00 MB

7 Logical volume "OST0.b1" created

㌍䍶㪛⧪⽔᷍㛛㋪䄵キ㿙⡙⳾㾣⭥〓ⷝⶥ⽔⭥文件䐢''main''᱄㌍䍶⤜。⟝⼍䎃㾊㾣

文件᱄

1 cfs21:~# cp /etc/termcap /mnt/main

2 cfs21:~# ls /mnt/main

3 fstab passwd termcap

18.5.4. ⪴㌍䍶⿷ⶕ文件系统

㤌⤯䍶䄵㻣⧭㿓⪴ LVM㌍䍶⿷ⶕ文件系统᱄

1. 䐹㘝㘜 LVM㌍䍶᱄

ㅌ文件系统㌍䍶⪴''main'' 䐹㘝㘜㸋''back''᷍䄵⢄䊻⤜㾗䊹''main'' ⭥㤊㌗㻣

䊹''back''᱄ⶤ操作⤜㬨⡹㿉⭥᷉㰅㦜㸳㗨㵧プ䎃㗕䔗᷊᷍ ㋪㵉⺞㪉䐤 tunefs.lustre⭥

--reformat⢋䐟㎕㣠䐧㘜⧧ⷝⶥ᱄㏞㧈ᷛ
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1 cfs21:~# tunefs.lustre --reformat --fsname=back --writeconf

/dev/vgmain/MDT0.b1

2 checking for existing Lustre data

3 found Lustre data

4 Reading CONFIGS/mountdata

5 Read previous values:

6 Target: main-MDT0000

7 Index: 0

8 Lustre FS: main

9 Mount type: ldiskfs

10 Flags: 0x5

11 (MDT MGS )

12 Persistent mount opts: errors=remount-ro,iopen_nopriv,user_xattr

13 Parameters:

14 Permanent disk data:

15 Target: back-MDT0000

16 Index: 0

17 Lustre FS: back

18 Mount type: ldiskfs

19 Flags: 0x105

20 (MDT MGS writeconf )

21 Persistent mount opts: errors=remount-ro,iopen_nopriv,user_xattr

22 Parameters:

23 Writing CONFIGS/mountdata

24 cfs21:~# tunefs.lustre --reformat --fsname=back --writeconf

/dev/vgmain/OST0.b1

25 checking for existing Lustre data

26 found Lustre data

27 Reading CONFIGS/mountdata

28 Read previous values:

29 Target: main-OST0000

30 Index: 0

31 Lustre FS: main

32 Mount type: ldiskfs

33 Flags: 0x2

34 (OST )
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35 Persistent mount opts: errors=remount-ro,extents,mballoc

36 Parameters: mgsnode=192.168.0.21@tcp

37 Permanent disk data:

38 Target: back-OST0000

39 Index: 0

40 Lustre FS: back

41 Mount type: ldiskfs

42 Flags: 0x102

43 (OST writeconf )

44 Persistent mount opts: errors=remount-ro,extents,mballoc

45 Parameters: mgsnode=192.168.0.21@tcp

46 Writing CONFIGS/mountdata

䐹㘝㘜文件系统㬒᷍⡹㿌⪴㌍䍶䐱⤢⨞ last_rcvd文件᱄

1 cfs21:~# mount -t ldiskfs /dev/vgmain/MDT0.b1 /mnt/mdtback

2 cfs21:~# rm /mnt/mdtback/last_rcvd

3 cfs21:~# umount /mnt/mdtback

4 cfs21:~# mount -t ldiskfs /dev/vgmain/OST0.b1 /mnt/ostback

5 cfs21:~# rm /mnt/ostback/last_rcvd

6 cfs21:~# umount /mnt/ostback

2. ⪴ LVM㌍䍶䊹文件系统᷍㧈ᷛ

1 cfs21:~# mount -t lustre /dev/vgmain/MDT0.b1 /mnt/mdtback

2 cfs21:~# mount -t lustre /dev/vgmain/OST0.b1 /mnt/ostback

3 cfs21:~# mount -t lustre cfs21:/back /mnt/back

3. 䓃䅃ㅹ䐢㌍䍶㬒ヅ⭥䊎㚠㔝㚻㦾᱄㏞㧈ᷛ

1 cfs21:~/cfs/b1_5/lustre/utils# ls /mnt/back

2 fstab passwds

18.5.5. 㩟⨞㈪⭥㌍䍶

䄋⿹㬶⪦㝭㋶ヅ᷍㤌➕䍶⡙⳾⥀㔵⭥䄋㤔㩟⨞㈪㌍䍶᷍䊬㾱ᷜ

1 lvremove /dev/vgmain/MDT0.b1

195



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

18.5.6. ⷝⶥ㌍䍶㉎⫔㾂

㧈⺜㛛ⳃ㻷㗠㦶䋗㑠㾂䇻〓⫔䇻䊅㠻᷍㛛㋪䄵㎊䍚〓㬶㰖㌍䍶㉎᷍䊬㾱ᷛ

1 lvextend -L10G /dev/vgmain/MDT0.b1

䓃䅃

䊻ⷝ㎰⭥ LVM⟇⡟䐱᷍㎊䍚㌍䍶㉎㋪㚽⤜㋪䇤᱄ⶤ⹇㚽䊻 LVM v2.02.01䎞⧄᱄

18.6. ZFS⼮ ldiskfs㚠⢋文件系统ヅ⭥㣉䄧

⪴ Lustre 2.11.0㋋㬝᷍㋪䄵䊻 ZFS⼮ ldiskfs⽔Ⱜ䐏ヅ㆙㾱㣉䄧᱄䄋㣉䄧 OST᷍䔏⼤

㬚䇤 lfs find/lfs_migrate䊻文件系统䎞䊻㬚䇤㬒㤆㋶ OST᷍㦜⽔㬚䇤㾣⭥ fstype

䐹㾣ⷒ㬞⿐ OST᱄

18.6.1. ⪴ ZFS㣉䄧䐢 ldiskfs文件系统

⭻䄜⤞᷍㤌➕䍶⡟䍣⭻ 3ㅻ''⡙⳾ OST〓MDT᷉⽔Ⱜ文件系统⢑᷊''䐱ㆊ㩽⭥Ⳟ

ⳉ㬚䇤 tar㆙㾱 ZFS⽔Ⱜ⡙⳾᱄⭻ⱟ⤞᷍㤌ㅌ⡙⳾⿷ⶕ⭞〚䇻 ldiskfs⭥系统᷍⤯䍶⭻ 4

ㅻ''⿷ⶕ文件⡙⳾''᱄

18.6.2. ⪴ ldiskfs㣉䄧䐢 ZFS文件系统

⭻䄜⤞᷍㤌➕䍶⡟䍣⭻ 3ㅻ''⡙⳾ OST〓MDT᷉⽔Ⱜ文件系统⢑᷊''䐱ㆊ㩽⭥Ⳟ

ⳉ㬚䇤 tar㆙㾱 ldiskfs⽔Ⱜ⡙⳾᱄⭻ⱟ⤞᷍㤌ㅌ⡙⳾⿷ⶕ⭞〚䇻 ZFS⭥系统᷍⤯䍶⡟䍣

⭻ 4ㅻ''⿷ⶕ文件⡙⳾''᱄

䓃䅃

ⰵ䇻⪴ ldiskfs ⭞ zfs ⭥㣉䄧᷍㿉䄋䊻㾗䊹㚠⢋䐏㣑㡕䇤 index_backup᱄䎃㬨〚䇻

ldiskfs⧄⺇⡙⳾/⿷ⶕ⭥䄜ゴ⤞䑉᷍⼽㦾䄸⡜⽗㔵᱄

⭻㬏㈦䍣㏎文件⤝㈷᷉㳖⫙⿐᷊ゑ㬄䈁㋶ヅ

19.1. Lustre文件系统㳖⫙⿐㧈⼯⹅作

䊻 Lustre文件系统䐱᷍MDS㬚䇤䁎㰄ⳉ〓ゴ㦉㰄ⳉㅌⰵ㼔㞅ⷙ OST᱄⭒㋪䇤

㋶ヅ⫔㾂㠞⽃㑝⼤㬒᷉㚍㦰㤊㌗㻣᷍⤜㵍 OST䐏ヅ⭥㋶㻱㋶ヅ㼁⥏⤜⭞ 17᷆ゕ㰄㠞⽃

㑝⼤᷊᷍ 䁎㰄ⳉ䇤䇻䁂䋒䄋㾕㧌㳖⫙⭥㻣䄜 OST᱄MDSⰉ㠻⮘䎜㳖⫙⤝㈷䄵㼜⨞䄜

㾊㰄ⳉ㵬⿐⭥㤊㌗᷍㧈⪕ㅉ⳨⧄⺇㔪⭥᱃䓽㬨㠌⼤㿓㑱䐱㚔㲹Ⰹ OST⭥文件⤝㈷᷉㳖

⫙⿐㏁㾮 ᱄᷊

OST⭥㬚䇤㵉⧄⳨⧄㉚⽃᱄⭌㬨᷍㧈⺜䇤⿈⪕ㅉ䄜㾊㲹⫔文件〓䐙Ⰹ⫎㹔⭥㳖⫙⤯

㭞᷍ㅌ㋪㚽。⭝䐣 OST⭥䇤㑠⤜㉚⽃᱄⭒ OST䐏ヅ⭥㋪䇤㋶ヅ㼁⥏⧍⺞㲹Ⰹ㭞㑠᷉㚍
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㦰㸋 17᷊᷆ 㬒᷍MDSㅌ㬚䇤ゴ㦉㰇〛㞅᷍⪴ⱙ䇦㻩䊻䇖䇱ⷝⱁ㋪䇤㋶ヅ⭥ OST㩰

㞅ⰵ㼔᱄᷉䎃。䇑㼍 I/O㾵㚽᷍䐒⭞㋶ヅ㬚䇤䊺⪯㠞⽃᱄᷊ 䇱㧈⼯㞅㳖⫙⭥ⷝ㼋㻙㯖

㘘᷍㤌⤯ボ⡟䍣⭻ 6ㅻ''㏎㋪䇤㋶ヅ''᱄

㬽㻿䇻⫇⪃䊻MDT㩰⭥㭕㾵㰚䊫㿎⭥䔏⫔⫔㾂᷍文件䐜㚽䊻䇱㻿㭞㑠⭥ OST㩰㆙

㾱㳖⫙⿐᱄㧈⺜MDT〚䇻 ldiskfs᷍ⱙ䇷⤜㉀⡙ ea_inode⹇㚽᷍文件䔏ⱁ㋪䄵㸋 160

 OSTs᱄㧈⺜㬨〚䇻 ZFS⭥MDT᷍〓䎀㧈⺜〚䇻 ldiskfs⭥MDT㡕䇤㑬 ea_inode⹇

㚽᷉⪴ Lustre 2.13.0㋋㬝㚍㦰㡕䇤᷊᷍ 文件䔗ⱁ㋪䄵㳖⫙⿐⭞ 2000 OST㩰᱄䇱ⷝⱁ

㾦㻃᷍㤌⤯ボ⡟䍣⭻ 7ㅻ''Lustre㳖⫙⿐㚻⤠⤯㭞''᱄

19.2. Lustre文件⤝㈷᷉㳖⫙⿐᷊⭥䄜㾊㋝㑠

㬨ⴒ㪉䐤文件㳖⫙᱃䁂䋒㬓㗕䂚⭥⤯㭞䐖㦂㉗䇻㛛⭥㿉㤔᱄䊎䋓㩰㛛䇇ⶤ䊻㕛䔄㿉

㤔⭥㣑㳂㻣㈂㋪㚽⭹䊻ⷝ㩺⭥ⰵ㼔㩰㆙㾱㳖⫙⿐᱄

㆙㾱文件㳖⫙⿐⭥䄜㾊Ⱀ〛⟝㎉ᷛ

• 㳂⹊ⷀ⫙㌎ⳤ㸫᱄㿎ⱁ䇇䇤⧭㿓Ⱍ㿉䄋ⰵ㚔文件㆙㾱ⷀ⫙㌎ⳤ㸫᷍㡅ⰵ⫙㌎⭥

㿉㤔㋪㚽⡩⭆ OSS㚽㳂⹊⭥⫙㌎䄋ⷀ᱄⡩㧈䄜㾊䇇䇤⧭㿓㋪㚽㿉䄋ㅌ㎕䓵㭞➺

ㅻ⮄⭥㭞㈾㾕㧌⭆文件᷍〓䎀䊻㡕Ⱀ㬒㿉䄋⪴ⱁㅻ⮄ゴ䊹ⱟ㆙䐧㋪䐕㾱文

件᱄

䊻䎃㾊㤊㌗㻣᷍㋪ㅌ文件⭞㈂㋪㚽ⱁ⭥ OSS㩰᷍䄵⫐⭞ⶤ文件㰚㿉⭥ⴆ䐖㈼

⼰⫙㌎᱄㤌䓃䅃᷍䐜䇱⭒文件⫔㾂⼽⫔〓文件䄜⪯⡜㿎ⱁㅻ⮄ⳤ㸫㬒᷍⤦ㅉ䅊㬚䇤⫔㑠

OSS㆙㾱㳖᱄㚠㣑᷍Lustre文件㋪䄵䊻ⱁ⫐ 2000 OST㩰㆙㾱㳖⫙⿐᱄

• ⧍⨗ OSS⫙㌎㬒䇤䇻㳂㪞㾵㚽᱄㧈⺜㋮⿈Ⱜ䓽⫙㌎⧍⺞ⴟ㹒㡘⫙㌎᷍㣳䇇䇤⧭㿓

㭞㈾Ⱒ㾕㯺㔫䔄⹜㌍ⱙ㚽⹜⨅㏜䇤ⱏ㶃⭥ OSS⫙㌎᷍䋓㌈䊞ⱁ OSSㅌ文件

㳖⫙⿐㋪䄵㳂ⷀ㾵㚽᱄䔏⫔䇱㾈㳖⫙㭞⭥㻿䐧㸋ᷛ㋮⿈Ⱜ/作䄖⭥ I/O㔫⨞䄵㗠

OSS㾵㚽᱄

(Lustre 2.13䅞㧌)

ㅌ㳖⫙䈌 IO㚄㬞㼁㠆㞅᱄⭒ⱁㅻ⮄ⰵ䄜文件㵍㬒㆙㾱㾕㧌㬒᷍ゕ䇱䄜䄵㩰

⭥㋮⿈Ⱜ㾕㧌䄜㳖⫙᷍ゕ㬚㿉䄋操作⭥ IO⤠㗜䇱䐹⼰᷍䄓。⭝䐣㰙ㅜ⭥㸫㳃᷍

ゕ㋮⿈Ⱜ䎚ⱂⰵⶤ㳖⫙⭥㾕㧌᱄㧈⺜ IO䄓㚽㼁䇇㳖⫙⿐᷍㬚㗠㳖⫙䐜䇪䄜㋮⿈Ⱜ

ⳤ㸫᷍㚨㗕㈮㚽⡽㘃䎃䎚ⱂ㤊㌗᱄⪴ Lustre 2.13㋋㬝᷍'overstripe'⹇㚽㬚㋪䇤⭥᷍䊫

㿎㗠 OST⟝⼍ⱁ㳖⫙᱄䎃ⰵ䇻㼀⧭㭞㑠⧍⺞ OST㭞⭥㤊㌗㲹⢑䇱䇤᷍㋪䄵㬚⭤㳖

⫙㭞㑠䈌㼀⧭㭞㑠㼁㠆㞅.

• 㸋⫔文件㳂⹊㋶ヅ᱄⭒⭆ OST㗜䇱䔄⹜ⱁ⭥㋶㻱㋶ヅ㎕⫇⳦䎜文件㬒᷍㋪ㅌ

文件㳖᱄
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ブ㩺〓⡽㘃㬚䇤㳖⫙⿐⭥䊎䅓ᷛ

• 䋗ゴ㋋㼛᱄䊻⧄⺇操作᷉㧈 stat⼮ unlink᷊㠻ヅ᷍㳖⫙⿐。⭝䐣ⷝⱁ⭥㰙Ⰹ

⼮ⱏ㶃⭥㶙㕈操作᱄ゕ㬚䎃㾊操作⤃㾱䐕㾱᷍䄜⪯㶙㕈操作㰚⿉⭥㬒ヅ䄓㩺䇻 100

⪯操作᱄

㵍㬒᷍ⴟ㹒㡘㈛䎚㤊㌗䄓。㰇䐏䋗ゴ᱄㋝㔨䄜䇖䇱 100㋮⿈Ⱜ⼮ 100 OSS

⭥ゐ㦛᷍㗠 OSS⼍䄜 OST᱄㧈⺜㗠文件䐜䇱䄜ⰵ㼔⤃㣳䊹㉚䊩⤝᷍㗠㲉

ⴟ㹒㡘㩰⭥⪦㝭Ⱍ㋪䄵㏎㼀㾵⭥ I/O᷍䋓⤜⫇䊻㈛䎚᱄㧈⺜㗠文件Ⱍ䇱 100ⰵ㼔᷍

㚨㗕㋮⿈Ⱜ㈮。⡬⪬㈛䎚䄵〒⭤ⴟ㹒㡘⭥䓃䅃᷍⤃㣳㗠ㅻ⮄㩰⭥⪦㝭ㅌ䊻 100⤜㵍

⭥Ⳟ㼓㩰䁑䍳᷍⭝䐣⤜⡹䄋⭥㈛䎚᱄

• 䋗ゴⴈ㻶᱄⭒文件䊻㰚䇱ⴟ㹒㡘㩰㆙㾱㳖⫙⿐᷍ⱙ㡅䐱䄜㲉ⴟ㹒㡘⨗㻷䍰᷍䎃

㾊文件⭥䄜㾂⤠ㅌⰋ㬈᱄㼁ⳕ᷍㧈⺜㗠文件䐜䇱䄜㳖⫙᷍Ⰻ㬈⭥文件。ⷝ

㩺᷍⭌㰝㗨ㅌ㶋㦌Ⰻ㬈᱄㿎ⱁ䇤⿈ⷝ㚽ㅴ㬽Ⰻ㬈⤠文件᷉ゕ㬚㬨㦌⤠㚻㦾᷊᷍ ⱙ

⤜㬨㰚䇱文件ⰝⰋ㬈⤠㚻㦾᱄

19.2.1. 䁂䋒㳖⫙⫔㾂

䁂䋒㳖⫙⫔㾂㬨䄜䐷㦉⽃㾱㸋᱄㻣㘇ㅌㆊ㩽ㅰ㸋⼰㏎⭥㚍㦰䐖᱄㳖⫙⫔㾂ⰵ䇻⭆㳖

⫙文件㗜䇱䇑㼍᱄

• 㳖⫙⫔㾂⡹㿌㬨䄔⫔㾂⭥䎜㭞⡗᱄Lustre 㧎件⹅㉀ㅌ㣠䐧䐕㾱 64KB ⭥䎜㭞⡗

᷉ia64⼮ PPC64ㅻ⮄⭥䔏⫔䄔⫔㾂᷊᷍ ⡽㘃䄔⺇ⷒㅰ㾂⭥㠞㲉㩰⭥䇤⿈⪕ㅉ㋪㚽。

⭝䐣 ia64㋮⿈Ⱜ⨗㻷㸫㳃⭥文件᱄

• 㵧プ⭥䔏㾂㳖⫙⫔㾂㬨 512KB᱄㰅㦜㋪䄵⪕ㅉ㳖⫙⫔㾂㸋 64KB⭥文件᷍⭌䔏㾂

⭥㬖カ㳖⫙⫔㾂㸋 512KB᷍䅓㸋 Lustre文件系统㵉⺞㶙㕈ⳃ㯮㭞㈾㌊⫔㾂㸋 1MB᱄

䁂䋒ⷝ㾂⭥㳖⫙⫔㾂㋪㚽。⭝䐣⪦㝭 I/O㾈㔫⭮㻣᷍㾵㚽㻣ㅖ᱄

• 㬫䇤䇻ⷀ㯺㶙㕈㼀㾵 I/O⭥㳖⫙⫔㾂䊻 1MB⭞ 4MB䐏ヅ᱄䊻⫔ⱁ㭞㤊㌗㻣᷍⫔

䇻 4MB⭥㳖⫙⫔㾂㋪㚽⭝䐣ⷝ⧅⭥㰙Ⰹ⡄⧷㬒ヅ᷍䋗ゴ⹓㼎文件ⳤ㸫㠻ヅ⭥䎚䇤

㤊㌗᱄

• 䔏⫔㳖⫙⫔㾂㸋 4GB᱄䊻ⳤ㸫⳨⧄⫔⭥文件㬒᷍㬚䇤ㅰ⫔⭥㳖⫙⫔㾂㋪䄵㳂ⷀ㾵

㚽᱄㰝䊫㿎㗠㋮⿈ⰬⰡ䍝ⳤ㸫文件⭥䄜⤠᱄⭌㧈⺜㳖⫙⫔㾂䈌 I/O㚄㬞⤜㠆

㞅᷍ㅰ⫔⭥㳖⫙⫔㾂㋪㚽。㬫⭤㡅ⳕ᱄

• 䁂䋒䄜㋝㔨⭞䇇䇤⧭㿓⭥㾕㧌㚄㬞⭥㳖⫙⿐㚄㬞᱄㌈䊞ⰵ㼔⢀ㆈ⭥㾕㧌㾈㔫䄋

⡩䊻⭆ⴟ㹒㡘㩰㶋䎜㾕㧌⭥㾈㔫㔵⭮᱄㧈⺜文件䄵䄜䐣㣳ⰵ㡌⭥Ⳟ㬞㾕㧌᷍㤌

ㅌ㳖⫙⫔㾂㪉䐤㸋 write()⫔㾂⭥䎜㭞⡗᱄
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19.3. 㞅䐤 Lustre文件⤝㈷᷉㳖⫙⿐㚄㬞᷊(lfs setstripe)

㬚䇤 lfs setstripe㘝㒏⪕ㅉ䐙Ⰹ文件⤝㈷᷉㳖⫙⿐㚄㬞᷊㞅䐤⭥㾣文件᱄

1 lfs setstripe [--size|-s stripe_size] [--stripe-count|-c stripe_count]

[--overstripe-count|-C stripe_count] \

2 [--index|-i start_ost] [--pool|-p pool_name] filename|dirname

stripe_size

stripe_size ⢎㬟䄧Ⱀ⭞㻣䄜 OST 㣑㼓㻷䇱 OST 㾕㧌⭥㭞㈾㑠᱄㚍㦰⭥

stripe_size㬨 1 MB᱄ㅌⶤ⤯㭞㪉䐤㸋 0 䋓᷍。㬚䇤㚍㦰⭥㳖⫙⫔㾂᱄stripe_size

䐖⡹㿌㬨 64 KB⭥䎜㭞⡗᱄

stripe_count (--stripe-count, --overstripe-count)

stripe_count⢎㬟䄋㬚䇤⭥㳖⫙㭞㑠᱄㚍㦰stripe_count䐖㸋 1᱄ㅌ㡅㪉䐤

㸋 0᷍䋓。㬚䇤ⶤ㚍㦰㳖⫙㭞㑠᱄ㅌ stripe_count㪉䐤㸋 -1䅃㸗䓦ⰵ㰚䇱㋪䇤⭥

OST(㳙⺞㕛 OST)㆙㾱㳖⫙⿐᱄㧈⺜㬚䇤㑬 --overstripe-count⤯㭞᷍䋓⡹䄋㬒。ⰵ㗠

OST㳖⫙⿐᱄

start_ost

start_ost㬨文件㾕㧌⭥⭻䄜 OST᱄start_ost⭥㚍㦰䐖㬨 -1᷍㰝䊫㿎MDS

䁂䋒㡑㬝㰘䅞᱄㣠㑳ㅉ䅊㬚䇤⪬㚍㦰㪉䐤᷍䅓㸋㰝㋪ⷚ㈾㿉䄋㵉⺞ MDS㶋⧪㋶ヅ⼮

䊹㉚⽃᱄㧈⺜ㅌ start_ost⭥䐖㪉䐤㸋⳨ -1᷍䋓ⶤ文件ㅌ⪴䐙Ⰹ⭥ OST㰘䅞㋋㬝᱄

OST㰘䅞⢁⼦⪴ 0㋋㬝᱄

䓃䅃

㧈⺜䐙Ⰹ⭥ OST⪇䇻⳨』Ⱀ䓕㲍〓⪇䇻ㅖ㚄㬞᷍䋓 MDSㅌ䓵Ⱀ䁂䋒㒎䄜㚠

⢋᱄

㧈⺜ start_ost䐖㸋 0᷍stripe_count䐖㸋 1᷍䋓㰚䇱文件Ⱍㅌ㾕㧌 OST0᷍䐒

⭞㋶ヅ⼥㈂᱄䎃⼽㋪㚽⤜㬨㛄㼌䄋⭥᱄㧈⺜㛛䐜㻄㶜⮘䎜 stripe_count᷍ⱙ⡄⧷㡅

㰜⤯㭞㸋㚍㦰㪉䐤᷍㤌⤜䄋䐙Ⰹ㦯⼯㡅㰜⤯㭞ᷛ

1 client# lfs setstripe -c stripe_count filename

pool_name

pool_name䐙Ⰹ文件ㅌ㾕㧌⭥ OST⧹᱄䎃㋪䄵ㅌ㬚䇤⭥ OST㭞㑠㻿䐧㸋文件系

统䐱㰚䇱 OST⭥䓴ゐ᱄䇱㬚䇤 OST⧹⭥ⷝⱁ㼋㻙㾦㻃᷍㤌⤯䊥⪕ㅉ⼮㏎ OST⧹᱄

19.3.1. 㸋⭆文件䐙Ⰹ文件⤝㈷᷉㳖⫙⿐㚄㬞᷊

㬚䇤lfs setstripe⪕ㅉ㾣文件᷍㋪䄵䐙Ⰹ㡅文件⤝㈷᱄䇤⿈㋪䄵ⶓⶨ文件系统

⭥㚍㦰⤯㭞᷍⪴ⱙⷝ⼤⭹⮘䎜文件⤝㈷䄵㬫䇇㡅䇇䇤⧭㿓᱄㧈⺜文件䄲㈎⫇䊻᷍䐕㾱

lfs setstripe㬨㸿㾈⭥᱄
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19.3.1.1. 㪉䐤㳖⫙⫔㾂 ⪕ㅉ䄜䐙Ⰹ㳖⫙⫔㾂⭥㾣文件⭥㘝㒏㏁㯧䇻ᷛ

1 [client]# lfs setstripe -s 4M /mnt/lustre/new_file

ⶤ㬟㏞⪕ㅉ㑬㾣文件ᷛ/mnt/lustre/new_file᷍㳖⫙⫔㾂㸋 4MB᱄

⭒文件⪕ㅉ㬒᷍㾣⭥㳖⫙㪉䐤㪛㾈᷍㳖⫙⫔㾂㸋 4MB⭥㾣文件ㅌ䊻⭆ OST㩰⡜

⪕ㅉ᱄

1 [client]# lfs getstripe /mnt/lustre/new_file

2 /mnt/lustre/4mb_file

3 lmm_stripe_count: 1

4 lmm_stripe_size: 4194304

5 lmm_pattern: 1

6 lmm_layout_gen: 0

7 lmm_stripe_offset: 1

8 obdidx objid objid group

9 1 690550 0xa8976 0

19.3.1.2. 㪉䐤㳖⫙㭞 㻣㘇⭥㘝㒏⪕ㅉ㑬䄜㳖⫙㭞㸋 -1⭥㾣文件᷍⢎㘘㳖⫙㭞㸋㰚䇱

㋪䇤 OST⭥㭞㑠ᷛ

1 [client]# lfs setstripe -c -1 /mnt/lustre/full_stripe

㻣㘇⭥㏞䓴⢎㘘文件 full_stripe䊻㞅䐤䐱⭥㰚䇱⭥㒚』Ⱀ OST㩰⡜㳖⫙⿐ᷛ

1 [client]# lfs getstripe /mnt/lustre/full_stripe

2 /mnt/lustre/full_stripe

3 obdidx objid objid group

4 0 8 0x8 0

5 1 4 0x4 0

6 2 5 0x5 0

7 3 5 0x5 0

8 4 4 0x4 0

9 5 2 0x2 0

䈌 3.1.1 ''㪉䐤㳖⫙⫔㾂''䐱⭥㭅⨗⤜㵍᷍䎃㏐㻵㬟⭥㬨㗠文件⭥⭆ⰵ㼔᱄

19.3.2. 㸋㚠㔝䐙Ⰹ文件⤝㈷᷉㳖⫙⿐㚄㬞᷊

䊻㚠㔝䐱᷍lfs setstripe㘝㒏㸋㚠㔝㻣文件㪉䐤㚍㦰⭥㳖⫙⿐㞅䐤᱄㡅䇤ⳉ䈌

⧄⺇文件⭥ lfs setstripe㼁㵍᷍⭌䊻㪉䐤㚍㦰㳖⫙㞅䐤䐏㣑ⶤ㚠㔝⡹㿌⫇䊻᱄㧈
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⺜䊻㚍㦰㳖⫙㞅䐤⭥㚠㔝䐱⪕ㅉ㾣文件᷉㗜䇱㒎㶃䐙Ⰹ㳖⫙㞅䐤᷊᷍ 䋓 Lustre文件系统

ㅌ㬚䇤ⶤ㞅䐤䐱⭥⤯㭞ⱙ⤜㬨文件系统㚍㦰䐖᱄

䄋ⷝⶥ䓴㚠㔝⭥㳖⫙⿐㚄㬞᷍㤌➕㩰㭗Ⳟⳉ㸋㾣㚠㔝㪉䐤㛛㻄㶜⭥文件⤝㈷᱄䓴㚠

㔝キ⧱ⷚ/㚠㔝⭥文件⤝㈷᱄

19.3.3. 㸋文件系统䐙Ⰹ文件⤝㈷᷉㳖⫙⿐㚄㬞᷊

䊻ⷚ㚠㔝⭥㳖⫙⿐㞅䐤㉗Ⰹ㑬文件系统䐱⪕ㅉ⭥㰚䇱㾣文件⭥㳖⫙⿐㞅䐤᷍⨞⳨䇱

䇦㻩ⷝⷀ⭥㳖⫙⿐㞅䐤㆙㾱䐹䊹᷉㏞㧈䇇䇤⧭㿓᱃㚠㔝᷍〓 lfs setstripe㘝㒏

䐙Ⰹ⭥㳖⫙⿐⤝㈷ ᱄᷊

䓃䅃

⨞⳨㸋䓴㚠㔝䐙Ⰹ㑬㳖⫙㪉䐤᷍ⴒ䋓ⷚ㚠㔝⭥㳖⫙㪉䐤㚍㦰䇇䇤䇻䊻ⷚ㚠㔝䐱⪕ㅉ

⭥㦯⼯㾣⭥䓴㚠㔝᱄

19.3.4. 䊻䐙Ⰹ OST㩰⪕ㅉ文件

㛛㋪䄵㬚䇤 lfs setstripe 䊻㲹Ⰹ⭥ OST 㩰⪕ㅉ文件᱄䊻䄵㻣㬟㏞䐱᷍文

件file1䊻⭻䄜 OST᷉OST㰘䅞㸋 0᷊㩰⪕ㅉ᱄

1 $ lfs setstripe --stripe-count 1 --index 0 file1

2 $ dd if=/dev/zero of=file1 count=1 bs=100M

3 1+0 records in

4 1+0 records out

5

6 $ lfs getstripe file1

7 /mnt/testfs/file1

8 lmm_stripe_count: 1

9 lmm_stripe_size: 1048576

10 lmm_pattern: 1

11 lmm_layout_gen: 0

12 lmm_stripe_offset: 0

13 obdidx objid objid group

14 0 37364 0x91f4 0

19.4. ネ㰘文件⤝㈷/㳖⫙㾦㻃 (getstripe)

lfs getstripe㘝㒏䇤䇻㻵㬟文件⡜ⳃ⭞㚥㾊 OST 㩰᱃㗠 OST ⭥㰘䅞⼮

UUID᷍䄵ゑ文件䐱㗠㳖⫙⭥ OST㰘䅞⼮ⰵ㼔 ID᱄䊻㚠㔝㻣䊬㾱ⶤ㘝㒏ㅌ㻵㬟䊻ⶤ㚠

㔝䐱⪕ㅉ⭥文件⭥㚍㦰㪉䐤᱄
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19.4.1. 㻵㬟⭒㣑㳖⫙⫔㾂

㼌䄋㋕ Lustre文件〓㚠㔝⭥⭒㣑㳖⫙⫔㾂᷍㤌㬚䇤 lfs getstripe㘝㒏᱄㏞㧈᷍

⥊㋕㚔䄜㚠㔝⭥㼁㾦㻃᷍㤌㭅㧌ᷛ

1 [client]# lfs getstripe /mnt/Lustre

㭅⨗㸋ᷛ

1 /mnt/Lustre

2 (Default) stripe_count: 1 stripe_size: 1M stripe_offset: -1

䊻䎃㏞䓴䐱᷍㚍㦰⭥㳖⫙㭞㬨 1᷉㭞㈾㌊䊻⭆ OST㩰㳖᷊᷍ 㚍㦰㳖⫙⫔㾂㸋

1MB᷍ⰵ㼔䊻㰚䇱㋪䇤 OSTs㩰⪕ㅉ᱄

⥊㋕㚔䄜㚠㔝⭥㼁㾦㻃᷍㤌㭅㧌ᷛ

1 $ lfs getstripe /mnt/lustre/foo

2 /mnt/lustre/foo

3 lmm_stripe_count: 1

4 lmm_stripe_size: 1048576

5 lmm_pattern: 1

6 lmm_layout_gen: 0

7 lmm_stripe_offset: 0

8 obdidx objid objid group

9 2 835487 m0xcbf9f 0

䊻䎃㏞䓴䐱᷍ⶤ文件㸜䇻obdidx 2᷍ⰵ䇇䇻 OSTlustre-OST0002᱄⥊㋕ⴟ㹒

ⶤ OST⭥ㅻ⮄᷍䊬㾱ᷛ

1 $ lctl get_param osc.lustre-OST0002-osc.ost_conn_uuid

2 osc.lustre-OST0002-osc.ost_conn_uuid=192.168.20.1@tcp

19.4.2. 㯲㰘文件㭘

䄋㯲㰘䎜文件㭘᷍㤌㬚䇤 lfs find㘝㒏ᷛ

1 lfs find [--recursive | -r] file|directory ...

19.4.3. 㸋䊗⧭㚠㔝Ⰹ㸜MDT

Lustre㋪䄵䊻㵍䄜文件系统䐱㞅䐤ⱁ MDT᱄㗠㚠㔝⼮文件㋪䄵㸜䇻⤜㵍⭥

MDT㩰᱄䄋㦘ⰉⷙⰉ䓴㚠㔝㸜䇻㚥MDT㩰 㤌᷍ㅌgetstripe [--mdt-index|-M]

⭥⤯㭞⪌⭾ⷙ lfs᱄⭻ 14.9.1ㅻ ``⪴文件系统䐱㩟⨞ MDT''䐱ⷙ⨗㑬䄜ⶤ㘝㒏⭥㬟

㏞᱄
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19.5. ㅆ㆙㬞文件⤝㈷ (PFL)

Lustreㅆ㆙㬞文件⤝㈷᷉Lustre Progressive File Layout᷍PFL᷊⹇㚽ビ⿐㑬 Lustre⭥

㬚䇤᷍㬚⭤䇤⿈㸿㿉㬣㻩㘘㦘㑬ㆃ㡅 IO㚄㾮〓 Lustre㬚䇤㻙ㅻ㈮㋪䄵䊅㠻ⷘ䐷⧄⺇文

件 IO㚄㬞⭥㾵㚽᱄㲹⢑㬨᷍䇤⿈⤜䄜Ⰹ㿉䄋䊻⪕ㅉ㭅⨗文件䐏㣑㈮䐋⭡㡅⫔㾂〓⤃㾱

㾵᷍䄓⤜㿉䄋㸋㑬㬖㻷⤃㾱⹓㼎⭆⫔文件 IO⼮ⷝ㾂⭥㗠㆙⧭文件 IO⭥ⷀ㾵㚽ⱙ㸋㗠

文件㘘㦘⭹䐙Ⰹ䔏ゲ⤝㈷᱄

PFL文件⭥⤝㈷䄵ⶕ⼰⤝㈷⭥Ⳟ㬞⫇⪃䊻⪦㝭㩰᱄PFL文件〚⡟㩰㬨䄜䓴⤝㈷䔊

件⭥㭞䔊᷍㗠䓴⤝㈷䔊件Ⱍ㬨䄜ⶓⶨ⤜㵍⭥⤜䐹⮟⭥文件⤠⭥㠶㵉⤝㈷᱄ⰵ䇻

PFL文件᷍文件⤝㈷䇪䄜系㑱䔊件䔊⧪᷍䅓⪬㋪㚽䇱㚔㾊文件⤠㸕䇪㦯⼯䔊件㘉㭗᱄

䄵㻣⭥ PFLⰵ㼔䇔㪅㵝㻵㬟㑬 PFL文件⭥㭞㈾㌊䇔㪅⭞ OSTⰵ㼔䔊件⭥㬟㏞ᷛ

㵝 10: Lustrecluster at scale

㵝䐱⭥ PFL文件⟝⼍ 3䔊件᷍㻵㬟㑬䄜⫔㾂㸋 2055MB⭥文件䐱⤜㵍㌊⭥䇔

㪅᱄㣑㑞䔊件⭥㳖⫙⫔㾂㸋 1MB᷍⭻㧞䔊件⭥㳖⫙⫔㾂㸋 4MB᱄㧞䔊件⭥㳖⫙

㭞䊻⤜ⰰ䋗ゴ᱄⭻䄜䔊件䐜䇱㑞 1MB⭥㌊᷍䄜ⰵ㼔⭥⫔㾂㸋 2MB᱄⭻ⱟ䔊

件ㅌ文件ㅴ㻣㎕⭥ 254MB⡄⫇䊻 RAID-0⭥ 4Ⱑ㑃⭥ OSTⰵ㼔㩰᷍㗠ⰵ㼔⭥⫔㾂

㸋 256MB/4= 64MB᱄㤌䓃䅃᷍㣑㑞ⰵ㼔 obj 2,0⼮ obj 2,1䊻⫇⪃㬒㡑㬝㸜䐤⪇

䇱䄜 1MB⫔㾂⭥㋶Ⱅ᱄䔏⽔⭥䔊件⫇䇱文件ㅴ㻣㎕⭥ 1800MB᷍ⶓⶨ㑬 32 OST

ⰵ㼔᱄㗠ⰵ㼔䊻㋋㬝⪇䇱 256MB/32 = 8MB⭥㋶Ⱅ᱄㗠ⰵ㼔⭥⫔㾂㸋 2048MB/32=

64MB᷍⤜㵍䐏⪇䊻䇻 obj 3,0⟝⼍ⱏ㶃⭥ 4MB㌊᷍ⱙ obj 3,1⟝⼍ⱏ㶃⭥ 3MB㌊᱄㧈⺜

ㅌⷝⱁ㭞㈾㾕㧌文件᷍䐜䇱⭻㧞䔊件䐱⭥ⰵ㼔⭥⫔㾂。䋗ゴ᱄

⭒ⳤ㸫㉀䇱䄲Ⰹ䅆⭌㸕㬖㏞⿐䔊件⭥文件ⳗ㸈㬒᷍㋮⿈Ⱜ㼓MDTⳃ㯮䄜⤝㈷䅃

㵝 RPC᷍MDTㅌ㬖㏞⿐ⶓⶨⶤⳗ㸈⭥䔊件⭥ⰵ㼔᱄

ㅴ㻣㎕㸳㗨ㅌㆊ㩽䇤䇻操作 PFL文件⭥䄜㾊㘝㒏᷍⤃ⷙ⨗䄜㾊⼰⧪⤝㈷⭥㏞䓴᱄

Lustre㳂⹊㘝㒏lfs setstripe⼮ lfs migrate䄵⹊䇤⿈ⰵ PFL文件㆙㾱操作᱄㡅

䐱᷍lfs setstripe䇤䇻⪕ㅉ PFL文件᷍ㅌ䔊件㳎ゴ⭞㻷䇱䔊⼰文件〓⪴㻷䇱䔊⼰文
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件䐱㩟⨞䔊件ᷜlfs migrate㘝㒏ㅌ⭒㣑 OST䐱⭥㭞㈾ⶕ䐧⭞㾣 OST䐱᷍㬚䇤㾣⤝

㈷⤯㭞䐹㾣⤝㈷㻷䇱文件䐱⭥㭞㈾᱄㒎㶃᷍lfs getstripe㘝㒏䇤䇻㑱⨗ⷙⰉ PFL文

件⭥㳖⫙⿐/䔊件㾦㻃᷍lfs find㘝㒏㋪䇤䇻㯲㰘䄵ⷙⰉ⭥㚠㔝〓文件㸋ⷚ⭥㚠㔝㭘᷍

䄵⥊䍳䈌 PFL䔊件⤯㭞㼁㠆㞅⭥文件᱄

䓃䅃

㬚䇤 PFL文件㿉䄋㋮⿈Ⱜ⼮ⴟ㹒㡘Ⱍ㚽ㆃ㹗 PFL文件⤝㈷᷍Lustre 2.9〓ⷝ䋈⟇⡟

䐱㗜䇱ⶤ⹇㚽᱄⭌䎃⤜䇑㼍ⷝ䋈⟇⡟⭥㋮⿈Ⱜⳤ㸫文件系统䐱⭥⳨ PFL文件᱄

19.5.1. lfs setstripe

lfs setstripe㘝㒏䇤䇻⪕ㅉ PFL文件᷍ㅌ䔊件㳎ゴ⭞㻷䇱䔊⼰文件〓⪴㻷䇱䔊

⼰文件䐱㩟⨞䔊件᱄᷉䊻㻣㘇⭥㏞䓴䐱᷍㸳㗨ズ㪉䇱 8 OST᷍㚍㦰㳖⫙⫔㾂㸋 1MB᱄᷊

19.5.1.1. ⪕ㅉ䄜 PFL文件 㘝㒏

1 lfs setstripe

2 [--component-end|-E end1] [STRIPE_OPTIONS]

3 [--component-end|-E end2] [STRIPE_OPTIONS] ... filename

-E䁂㼏䇤䇻䐙Ⰹ㗠䔊件⭥ㆂ㭙㠌䄧㑠᷉䄵䓷ㅻ㸋⭆㸜〓㬚䇤⽔䓛''kMGTP''᷍㧈

256M᷊᷍ 㵍㬒䄓䐙㬟㑬 STRIPE_OPTIONS䇤䇻⪬䔊件᱄㗠䔊件䊻 [start᷍end᷊ⳗ㸈㚻

Ⰹ䅆文件⭥㳖⫙⿐㚄㬞᱄⭻䄜䔊件⡹㿌⪴㠌䄧㑠 0㋋㬝᷍㰚䇱䔊件⡹㿌⡬⪬㼁㑻᷍⤜

䊫㿎䇱㋶Ⱅ᷍䅓⪬㗠ⳗ㸈Ⱍㅌ⪴㩰䄜ⳗ㸈⭥㚊㸓㋋㬝᱄-1㸋ㆂ㭙㠌䄧᷍〓䇤 eof⢎

㬟䎃㬨䄜䐒䁴㪍⭞文件ㆂ㸓⭥䔏⽔䄜䔊件᱄

㬟㏞

1 $ lfs setstripe -E 4M -c 1 -E 64M -c 4 -E -1 -c -1 -i 4 \

2 /mnt/testfs/create_comp

ⶤ㘝㒏⪕ㅉ䄜㉀䇱㧈㻣㵝㰚㬟ⶕ⼰⤝㈷⭥文件᱄⭻䄜䔊件䇱 1㳖⫙᷍ⶓⶨ

[0,4M]᷍⭻ⱟ䔊件䇱 4㳖⫙᷍ⶓⶨ [4M᷍64M]᷍䔏⽔䄜䔊件⪴ OST4㋋㬝᷍㌈䊞

㰚䇱㋪䇤⭥ OST⤃ⶓⶨ [64M᷍EOF]᱄
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㵝 11: Lustrecluster at scale

ⶤ䔊⼰⤝㈷㋪㵉⺞䄵㻣㘝㒏㻵㬟ᷛ

1 $ lfs getstripe /mnt/testfs/create_comp

2 /mnt/testfs/create_comp

3 lcm_layout_gen: 3

4 lcm_entry_count: 3

5 lcme_id: 1

6 lcme_flags: init

7 lcme_extent.e_start: 0

8 lcme_extent.e_end: 4194304

9 lmm_stripe_count: 1

10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 0

13 lmm_stripe_offset: 0

14 lmm_objects:

15 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

16

17 lcme_id: 2
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18 lcme_flags: 0

19 lcme_extent.e_start: 4194304

20 lcme_extent.e_end: 67108864

21 lmm_stripe_count: 4

22 lmm_stripe_size: 1048576

23 lmm_pattern: 1

24 lmm_layout_gen: 0

25 lmm_stripe_offset: -1

26 lcme_id: 3

27 lcme_flags: 0

28 lcme_extent.e_start: 67108864

29 lcme_extent.e_end: EOF

30 lmm_stripe_count: -1

31 lmm_stripe_size: 1048576

32 lmm_pattern: 1

33 lmm_layout_gen: 0

34 lmm_stripe_offset: 4

䓃䅃

⭒㪉䐤文件⤝㈷㬒᷍䐜䇱 PFL文件⭥⭻䄜䔊件⭥ OSTⰵ㼔⡜㬖㏞⿐᱄㡅㰜ⰵ㼔

⭥㬖㏞⿐操作ㅌ䁴⧺⭞㩵⽔⭥㾕㧌〓ㅹⰰ操作᱄

㧈⺜㸳㗨㼓䎃 PFL文件㾕㧌 128M㭞㈾᷍⭻ⱟ⼮⭻㧞䔊件ㅌ⡜㬖㏞⿐ᷛ

1 $ dd if=/dev/zero of=/mnt/testfs/create_comp bs=1M count=128

2 $ lfs getstripe /mnt/testfs/create_comp

3 /mnt/testfs/create_comp

4 lcm_layout_gen: 5

5 lcm_entry_count: 3

6 lcme_id: 1

7 lcme_flags: init

8 lcme_extent.e_start: 0

9 lcme_extent.e_end: 4194304

10 lmm_stripe_count: 1

11 lmm_stripe_size: 1048576

12 lmm_pattern: 1

13 lmm_layout_gen: 0

14 lmm_stripe_offset: 0
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15 lmm_objects:

16 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

17

18 lcme_id: 2

19 lcme_flags: init

20 lcme_extent.e_start: 4194304

21 lcme_extent.e_end: 67108864

22 lmm_stripe_count: 4

23 lmm_stripe_size: 1048576

24 lmm_pattern: 1

25 lmm_layout_gen: 0

26 lmm_stripe_offset: 1

27 lmm_objects:

28 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x2:0x0] }

29 - 1: { l_ost_idx: 2, l_fid: [0x100020000:0x2:0x0] }

30 - 2: { l_ost_idx: 3, l_fid: [0x100030000:0x2:0x0] }

31 - 3: { l_ost_idx: 4, l_fid: [0x100040000:0x2:0x0] }

32

33 lcme_id: 3

34 lcme_flags: init

35 lcme_extent.e_start: 67108864

36 lcme_extent.e_end: EOF

37 lmm_stripe_count: 8

38 lmm_stripe_size: 1048576

39 lmm_pattern: 1

40 lmm_layout_gen: 0

41 lmm_stripe_offset: 4

42 lmm_objects:

43 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x3:0x0] }

44 - 1: { l_ost_idx: 5, l_fid: [0x100050000:0x2:0x0] }

45 - 2: { l_ost_idx: 6, l_fid: [0x100060000:0x2:0x0] }

46 - 3: { l_ost_idx: 7, l_fid: [0x100070000:0x2:0x0] }

47 - 4: { l_ost_idx: 0, l_fid: [0x100000000:0x3:0x0] }

48 - 5: { l_ost_idx: 1, l_fid: [0x100010000:0x3:0x0] }

49 - 6: { l_ost_idx: 2, l_fid: [0x100020000:0x3:0x0] }

50 - 7: { l_ost_idx: 3, l_fid: [0x100030000:0x3:0x0] }
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19.5.1.2. 䊻㻷䇱䔊⼰⤝㈷文件䐱䋗ゴ䔊件 㘝㒏

1 lfs setstripe --component-add

2 [--component-end|-E end1] [STRIPE_OPTIONS]

3 [--component-end|-E end2] [STRIPE_OPTIONS] ... filename

--component-add䁂㼏䇤䇻ㅌ䔊件㳎ゴ⭞㻷䇱⭥䔊⼰⤝㈷文件䐱᱄䄋㳎ゴ⭥⭻

䄜䔊件ⳗ㸈⭥㋋㬝⮄⭩䇻⭒㣑文件䐱䔏⽔䄜䔊件ⳗ㸈ㆂ㭙⮄᷍㰚䇱䄋㳎ゴ⭥䔊件⡹

㿌㼁㑻᱄

䓃䅃

㧈⺜䔏⽔䄜㻷䇱䔊ㅉ⡜䐙Ⰹ㸋 -E -1〓 -E eof᷍⢎㘘㰝ⶓⶨ㑬文件⭥ㆂ㸓᱄㳎

ゴ䄜㾣䔊件䐏㣑⡹㿌㩟⨞ⶤ䔊件᱄

㬟㏞

1 $ lfs setstripe -E 4M -c 1 -E 64M -c 4 /mnt/testfs/add_comp

2 $ lfs setstripe --component-add -E -1 -c 4 -o 6-7,0,5 \

3 /mnt/testfs/add_comp

ⶤ㘝㒏㳎ゴ㑬䄜㾣䔊件᷍ⶤ䔊件⪴䔏⽔䄜㻷䇱䔊件⭥㚊㸓㋋㬝᷍⭞文件㚊㸓

ㆂ㭙᱄㻣㵝㯖㘘㑬⪬㬟㏞⭥⤝㈷᱄䔏⽔䄜䔊件⭥㳖⫙㌈䊞㑬 4 OST᷍㯔㿓㸋 OST6᱃

OST7᱃OST0᱃OST5᷍ⶓⶨ [64M᷍EOF ᱄᷊

㵝 12: Lustrecluster at scale

ⶤ⤝㈷㋪㵉⺞䄵㻣㘝㒏㻵㬟ᷛ

1 $ lfs getstripe /mnt/testfs/add_comp

2 /mnt/testfs/add_comp
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3 lcm_layout_gen: 5

4 lcm_entry_count: 3

5 lcme_id: 1

6 lcme_flags: init

7 lcme_extent.e_start: 0

8 lcme_extent.e_end: 4194304

9 lmm_stripe_count: 1

10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 0

13 lmm_stripe_offset: 0

14 lmm_objects:

15 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

16

17 lcme_id: 2

18 lcme_flags: init

19 lcme_extent.e_start: 4194304

20 lcme_extent.e_end: 67108864

21 lmm_stripe_count: 4

22 lmm_stripe_size: 1048576

23 lmm_pattern: 1

24 lmm_layout_gen: 0

25 lmm_stripe_offset: 1

26 lmm_objects:

27 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x2:0x0] }

28 - 1: { l_ost_idx: 2, l_fid: [0x100020000:0x2:0x0] }

29 - 2: { l_ost_idx: 3, l_fid: [0x100030000:0x2:0x0] }

30 - 3: { l_ost_idx: 4, l_fid: [0x100040000:0x2:0x0] }

31

32 lcme_id: 5

33 lcme_flags: 0

34 lcme_extent.e_start: 67108864

35 lcme_extent.e_end: EOF

36 lmm_stripe_count: 4

37 lmm_stripe_size: 1048576

38 lmm_pattern: 1
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39 lmm_layout_gen: 0

40 lmm_stripe_offset: -1

䔊件 ID ''lcme_id''㰇䓦⤝㈷ⷝⶥⱙ⢅⿐᱄䔊件 ID⤜䄜Ⰹ㬨㼀㾵⭥᷍䄓㈮㬨㯖㰝䈌䔊

件⭥㯔㿓㸿᱄

䓃䅃

䈌䊻文件⪕ㅉ㬒䐙Ⰹ㦌文件䔊⼰⤝㈷㏁㯧᷍--component-add⤜。㬖㏞⿐ OST

ⰵ㼔᷍㬖㏞⿐ㅌ⡜䁴⧺⭞㩵⽔⭥㾕㧌〓ㅹⰰ操作᱄㏞㧈᷍㾕㧌文件䔏⽔䄜䔊件⭥

64MB⽔᷍㾣䔊件⭥ⰵ㼔㶋⧪㑬㞅ᷛ

1 $ lfs getstripe -I5 /mnt/testfs/add_comp

2 /mnt/testfs/add_comp

3 lcm_layout_gen: 6

4 lcm_entry_count: 3

5 lcme_id: 5

6 lcme_flags: init

7 lcme_extent.e_start: 67108864

8 lcme_extent.e_end: EOF

9 lmm_stripe_count: 4

10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 0

13 lmm_stripe_offset: 6

14 lmm_objects:

15 - 0: { l_ost_idx: 6, l_fid: [0x100060000:0x4:0x0] }

16 - 1: { l_ost_idx: 7, l_fid: [0x100070000:0x4:0x0] }

17 - 2: { l_ost_idx: 0, l_fid: [0x100000000:0x5:0x0] }

18 - 3: { l_ost_idx: 5, l_fid: [0x100050000:0x4:0x0] }

19.5.1.3. ⪴㻷䇱文件䐱㩟⨞䔊件 㘝㒏

1 lfs setstripe --component-del

2 [--component-id|-I comp_id | --component-flags comp_flags]

3 filename

--component-del䁂㼏䇤䇻⪴㻷䇱文件䐱㩟⨞䐙Ⰹ䔊件 ID〓⢋䐟⭥䔊件᱄⪬操

作ㅌ⭝䐣⫇⪃䊻䄲㩟⨞䔊件䐱⭥㰚䇱㭞㈾ⰝㅌⰋ㬈᱄

䇪 -I䁂㼏䐙Ⰹ⭥ ID㬨㸉䄜⭥䔊件㭞䓷 ID᷍㋪㵉⺞㘝㒏lfs getstripe -I㘝

㒏〒㦂᱄䇪 --component-flags䁂㼏䐙Ⰹ⭥⢋䐟㬨㚔䐷㏁㾮⭥䔊件᷍㋪㵉⺞ lfs

210



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

getstripe --component-flags〒⭤᱄㚠㣑䐜䇱㑞⢋䐟 init⼮ ^init᷍⢑

䇤䇻㬖㏞⿐⭥䔊件⼮㸕㬖㏞⿐⭥䔊件᱄

䓃䅃

䇪䇻⤜䊫㿎㋶Ⱅ⭥⫇䊻᱄㩟⨞⡹㿌⪴䔏⽔䄜䔊件㋋㬝᱄

㬟㏞

1 $ lfs getstripe -I /mnt/testfs/del_comp

2 1

3 2

4 5

5 $ lfs setstripe --component-del -I 5 /mnt/testfs/del_comp

ⶤ㬟㏞㩟⨞㑬文件 /mnt/testfs/del_comp⭥ component 5᱄

㵝 13: Lustrecluster at scale

㧈⺜㛄⧃㬵㩟⨞⤜㬨䔏㚊㸓⭥䔊件᷍。⥛㪛㧈㻣⫎㹔ᷛ

1 $ lfs setstripe -component-del -I 2 /mnt/testfs/del_comp

2 Delete component 0x2 from /mnt/testfs/del_comp failed. Invalid argument

3 error: setstripe: delete component of file '/mnt/testfs/del_comp' failed:

Invalid argument

19.5.1.4. 㸋㻷䇱㚠㔝㪉䐤㚍㦰 PFL⤝㈷ 䈌⪕ㅉ PF L文件㏁㯧᷍㛛㋪䄵㸋㻷䇱㚠㔝㪉

䐤㚍㦰 PFL⤝㈷᱄㚠㔝㻣⪕ㅉ⭥㰚䇱文件ㅌ㚍㦰キ⧱⪬⤝㈷᱄

㘝㒏
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1 lfs setstripe

2 [--component-end|-E end1] [STRIPE_OPTIONS]

3 [--component-end|-E end2] [STRIPE_OPTIONS] ... dirname

㬟㏞

1 $ mkdir /mnt/testfs/pfldir

2 $ lfs setstripe -E 64M -c 2 -i 0 -E -1 -c 4 -i 0 /mnt/testfs/pfldir

䊬㾱 lfs getstripeᷛ

1 $ lfs getstripe /mnt/testfs/pfldir

2 /mnt/testfs/pfldir

3 lcm_layout_gen: 0

4 lcm_entry_count: 3

5 lcme_id: N/A

6 lcme_flags: 0

7 lcme_extent.e_start: 0

8 lcme_extent.e_end: 268435456

9 stripe_count: 1 stripe_size: 1048576 stripe_offset: -1

10 lcme_id: N/A

11 lcme_flags: 0

12 lcme_extent.e_start: 268435456

13 lcme_extent.e_end: 17179869184

14 stripe_count: 4 stripe_size: 1048576 stripe_offset: -1

15 lcme_id: N/A

16 lcme_flags: 0

17 lcme_extent.e_start: 17179869184

18 lcme_extent.e_end: EOF

19 stripe_count: -1 stripe_size: 4194304 stripe_offset: -1

㧈⺜㛄䊻 /mnt/testfs/pfldir㚠㔝㻣⪕ㅉ㾣⭥文件᷍䋓ⶤ文件⭥⤝㈷ㅌ⪴㚠

㔝㚨キ⧱㑞䔊件ᷛ

1 $ touch /mnt/testfs/pfldir/pflfile

2 $ lfs getstripe /mnt/testfs/pfldir/pflfile

3 /mnt/testfs/pfldir/pflfile

4 lcm_layout_gen: 2

5 lcm_entry_count: 3

6 lcme_id: 1
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7 lcme_flags: init

8 lcme_extent.e_start: 0

9 lcme_extent.e_end: 268435456

10 lmm_stripe_count: 1

11 lmm_stripe_size: 1048576

12 lmm_pattern: raid0

13 lmm_layout_gen: 0

14 lmm_stripe_offset: 1

15 lmm_objects:

16 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0xa:0x0] }

17

18 lcme_id: 2

19 lcme_flags: 0

20 lcme_extent.e_start: 268435456

21 lcme_extent.e_end: 17179869184

22 lmm_stripe_count: 4

23 lmm_stripe_size: 1048576

24 lmm_pattern: raid0

25 lmm_layout_gen: 0

26 lmm_stripe_offset: -1

27

28 lcme_id: 3

29 lcme_flags: 0

30 lcme_extent.e_start: 17179869184

31 lcme_extent.e_end: EOF

32 lmm_stripe_count: -1

33 lmm_stripe_size: 4194304

34 lmm_pattern: raid0

35 lmm_layout_gen: 0

36 lmm_stripe_offset: -1

䓃䅃

lfs setstripe --component-add/del㸿ⳉ䊻㚠㔝㩰䊬㾱᱄㚠㔝䐱⭥㚍㦰⤝

㈷㏁㯧䇻㞅䐤᷍㋪㵉⺞ lfs setstripeⰵ㡅㆙㾱㦯䅃ⷝⶥ᷍ⱙ文件䐱⭥⤝㈷㋪㚽。

ゴ㭞㈾᷉OSTⰵ㼔 ᱄᷊㧈⺜㛛㼌䄋㩟⨞㚠㔝䐱⭥㚍㦰⤝㈷᷍㤌䊬㾱 lfs setstripe

-d dirnameᷛ
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1 $ lfs setstripe -d /mnt/testfs/pfldir

2 $ lfs getstripe -d /mnt/testfs/pfldir

3 /mnt/testfs/pfldir

4 stripe_count: 1 stripe_size: 1048576 stripe_offset: -1

5 /mnt/testfs/pfldir/commonfile

6 lmm_stripe_count: 1

7 lmm_stripe_size: 1048576

8 lmm_pattern: 1

9 lmm_layout_gen: 0

10 lmm_stripe_offset: 0

11 obdidx objid objid group

12 0 9 0x9 0

19.5.2. lfs migrate

lfs migrate㘝㒏䇤䇻ㅌ㻷䇱 OST䐱⭥㭞㈾ⶕ䐧⭞㾣 OST䐱㪉䐤㾣⭥⤝㈷⤯㭞᷍

⪴ⱙ䐹㾣⤝㈷㻷䇱文件䐱⭥㭞㈾᱄

㘝㒏

1 lfs migrate [--component-end|-E comp_end] [STRIPE_OPTIONS] ...

2 filename

migrate⼮ setstripe⭥㤙⢑䊻䇻 migrate䇤䇻䐹㾣⤝㈷㻷䇱文件⭥㭞㈾᷍ⱙ

setstripe䇤䇻➕䍶䐙Ⰹ⭥⤝㈷⪕ㅉ㾣⭥文件᱄

㬟㏞

㏞ 1.㠶㵉⤝㈷⭞䔊⼰⤝㈷⭥㣉䄧

1 $ lfs setstripe -c 1 -S 128K /mnt/testfs/norm_to_2comp

2 $ dd if=/dev/urandom of=/mnt/testfs/norm_to_2comp bs=1M count=5

3 $ lfs getstripe /mnt/testfs/norm_to_2comp --yaml

4 /mnt/testfs/norm_to_comp

5 lmm_stripe_count: 1

6 lmm_stripe_size: 131072

7 lmm_pattern: 1

8 lmm_layout_gen: 0

9 lmm_stripe_offset: 7

10 lmm_objects:

11 - l_ost_idx: 7

12 l_fid: 0x100070000:0x2:0x0
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13 $ lfs migrate -E 1M -S 512K -c 1 -E -1 -S 1M -c 2 \

14 /mnt/testfs/norm_to_2comp

䊻䎃㏞䓴䐱᷍䄜䐜䇱䄜㳖⫙᱃㳖⫙⫔㾂㸋 128K⭥ 5MB⫔㾂⭥文件⡜㣉䄧䐢

䇱㑞䔊件⭥䔊⼰⤝㈷文件䐱᷍㧈㻣㵝㰚㬟ᷛ

㵝 14: Lustrecluster at scale

㣉䄧⽔⭥㳖⫙㾦㻃㧈㻣ᷛ

1 $ lfs getstripe /mnt/testfs/norm_to_2comp

2 /mnt/testfs/norm_to_2comp

3 lcm_layout_gen: 4

4 lcm_entry_count: 2

5 lcme_id: 1

6 lcme_flags: init

7 lcme_extent.e_start: 0

8 lcme_extent.e_end: 1048576

9 lmm_stripe_count: 1

10 lmm_stripe_size: 524288
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11 lmm_pattern: 1

12 lmm_layout_gen: 0

13 lmm_stripe_offset: 0

14 lmm_objects:

15 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

16

17 lcme_id: 2

18 lcme_flags: init

19 lcme_extent.e_start: 1048576

20 lcme_extent.e_end: EOF

21 lmm_stripe_count: 2

22 lmm_stripe_size: 1048576

23 lmm_pattern: 1

24 lmm_layout_gen: 0

25 lmm_stripe_offset: 2

26 lmm_objects:

27 - 0: { l_ost_idx: 2, l_fid: [0x100020000:0x2:0x0] }

28 - 1: { l_ost_idx: 3, l_fid: [0x100030000:0x2:0x0] }

㏞ 2. 䄜䔊⼰⤝㈷⭞㒎䄜䔊⼰⤝㈷⭥㣉䄧

1 $ lfs setstripe -E 1M -S 512K -c 1 -E -1 -S 1M -c 2 \

2 /mnt/testfs/2comp_to_3comp

3 $ dd if=/dev/urandom of=/mnt/testfs/norm_to_2comp bs=1M count=5

4 $ lfs migrate -E 1M -S 1M -c 2 -E 4M -S 1M -c 2 -E -1 -S 3M -c 3 \

5 /mnt/testfs/2comp_to_3comp

㻣㵝㻵㬟㑬㑞䔊件⭥䔊⼰⤝㈷文件⭞㧞䔊件⤝㈷文件⭥㣉䄧᱄
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㵝 15: Lustrecluster at scale

㳖⫙㾦㻃㧈㻣ᷛ

1 $ lfs getstripe /mnt/testfs/2comp_to_3comp

2 /mnt/testfs/2comp_to_3comp

3 lcm_layout_gen: 6

4 lcm_entry_count: 3

5 lcme_id: 1

6 lcme_flags: init

7 lcme_extent.e_start: 0

8 lcme_extent.e_end: 1048576

9 lmm_stripe_count: 2

10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 0

13 lmm_stripe_offset: 4

14 lmm_objects:

15 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x2:0x0] }

16 - 1: { l_ost_idx: 5, l_fid: [0x100050000:0x2:0x0] }

17

18 lcme_id: 2

19 lcme_flags: init

20 lcme_extent.e_start: 1048576

21 lcme_extent.e_end: 4194304
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22 lmm_stripe_count: 2

23 lmm_stripe_size: 1048576

24 lmm_pattern: 1

25 lmm_layout_gen: 0

26 lmm_stripe_offset: 6

27 lmm_objects:

28 - 0: { l_ost_idx: 6, l_fid: [0x100060000:0x2:0x0] }

29 - 1: { l_ost_idx: 7, l_fid: [0x100070000:0x3:0x0] }

30

31 lcme_id: 3

32 lcme_flags: init

33 lcme_extent.e_start: 4194304

34 lcme_extent.e_end: EOF

35 lmm_stripe_count: 3

36 lmm_stripe_size: 3145728

37 lmm_pattern: 1

38 lmm_layout_gen: 0

39 lmm_stripe_offset: 0

40 lmm_objects:

41 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x3:0x0] }

42 - 1: { l_ost_idx: 1, l_fid: [0x100010000:0x2:0x0] }

43 - 2: { l_ost_idx: 2, l_fid: [0x100020000:0x3:0x0] }

㏞ 3. 䔊⼰⤝㈷⭞㠶㵉⤝㈷⭥㣉䄧

1 $ lfs migrate -E 1M -S 1M -c 2 -E 4M -S 1M -c 2 -E -1 -S 3M -c 3 \

2 /mnt/testfs/3comp_to_norm

3 $ dd if=/dev/urandom of=/mnt/testfs/norm_to_2comp bs=1M count=5

4 $ lfs migrate -c 2 -S 2M /mnt/testfs/3comp_to_normal

㻣㵝㻵㬟㑬 3䔊件⭥䔊⼰⤝㈷文件⭞㠶㵉⤝㈷文件᷉2㳖⫙᷍㳖⫙⫔㾂㸋 2M᷊

⭥㣉䄧ᷛ
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㵝 16: Lustrecluster at scale

㳖⫙㾦㻃㧈㻣ᷛ

1 $ lfs getstripe /mnt/testfs/3comp_to_norm --yaml

2 /mnt/testfs/3comp_to_norm

3 lmm_stripe_count: 2

4 lmm_stripe_size: 2097152

5 lmm_pattern: 1

6 lmm_layout_gen: 7

7 lmm_stripe_offset: 4

8 lmm_objects:

9 - l_ost_idx: 4

10 l_fid: 0x100040000:0x3:0x0

11 - l_ost_idx: 5

12 l_fid: 0x100050000:0x3:0x0

19.5.3. lfs getstripe

lfs getstripe㘝㒏㋪䇤䇻㑱⨗ⷙⰉ PFL文件⭥㳖⫙⿐/䔊件㾦㻃᱄䎃㏐䐜㻵㬟

PFL文件⭥㾣⤯㭞᱄
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㘝㒏

1 lfs getstripe

2 [--component-id|-I [comp_id]]

3 [--component-flags [comp_flags]]

4 [--component-count]

5 [--component-start [+-][N][kMGTPE]]

6 [--component-end|-E [+-][N][kMGTPE]]

7 dirname|filename

㬟㏞

ズ㪉㸳㗨⭥䔊⼰文件/mnt/testfs/3comp㬨䇪䄵㻣㘝㒏⪕ㅉ⭥ᷛ

1 $ lfs setstripe -E 4M -c 1 -E 64M -c 4 -E -1 -c -1 -i 4 \

2 /mnt/testfs/3comp

⤃㾕㧌㭞㈾ᷛ

1 $ dd if=/dev/zero of=/mnt/testfs/3comp bs=1M count=5

㏞ 1.㑱⨗䔊件 IDゑ㼁㾦㻃

• 㑱⨗㰚䇱䔊件 ID

1 $ lfs getstripe -I /mnt/testfs/3comp

2 1

3 2

4 3

• 㑱⨗䔊件 ID㸋 2⭥㰚䇱㼋㻙㳖⫙㾦㻃

1 $ lfs getstripe -I2 /mnt/testfs/3comp

2 /mnt/testfs/3comp

3 lcm_layout_gen: 4

4 lcm_entry_count: 3

5 lcme_id: 2

6 lcme_flags: init

7 lcme_extent.e_start: 4194304

8 lcme_extent.e_end: 67108864

9 lmm_stripe_count: 4

10 lmm_stripe_size: 1048576
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11 lmm_pattern: 1

12 lmm_layout_gen: 0

13 lmm_stripe_offset: 5

14 lmm_objects:

15 - 0: { l_ost_idx: 5, l_fid: [0x100050000:0x2:0x0] }

16 - 1: { l_ost_idx: 6, l_fid: [0x100060000:0x2:0x0] }

17 - 2: { l_ost_idx: 7, l_fid: [0x100070000:0x2:0x0] }

18 - 3: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

• 㑱⨗䔊件 ID㸋 2⭥㳖⫙⫔㾂⼮㸜䄧

1 $ lfs getstripe -I2 -i -c /mnt/testfs/3comp

2 lmm_stripe_count: 4

3 lmm_stripe_offset: 5

㏞ 2. 㑱⨗⼍䐙Ⰹ⢋䐟⭥䔊件

• 㑱⨗㗠䔊件⭥⢋䐟

1 $ lfs getstripe -component-flag -I /mnt/testfs/3comp

2 lcme_id: 1

3 lcme_flags: init

4 lcme_id: 2

5 lcme_flags: init

6 lcme_id: 3

7 lcme_flags: 0

• 㑱⨗㗜䇱㬖㏞⿐⭥䔊件

1 $ lfs getstripe --component-flags= înit /mnt/testfs/3comp

2 /mnt/testfs/3comp

3 lcm_layout_gen: 4

4 lcm_entry_count: 3

5 lcme_id: 3

6 lcme_flags: 0

7 lcme_extent.e_start: 67108864

8 lcme_extent.e_end: EOF

9 lmm_stripe_count: -1
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10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 4

13 lmm_stripe_offset: 4

㏞ 3. 㑱⨗㰚䇱䔊件㭞㑠

• 㑱⨗㰚䇱䔊件㭞㑠

1 $ lfs getstripe --component-count /mnt/testfs/3comp

2 3

㏞ 4. 㑱⨗䐙Ⰹⳗ㸈㡑㬝⮄⼮ㆂ㭙⮄⭥䔊件

• 㑱⨗㗠䔊件㡑㬝㸜䐤䓷ㅻ㭞

1 $ lfs getstripe --component-start /mnt/testfs/3comp

2 0

3 4194304

4 67108864

• 㑱⨗䔊件 ID㸋 3⭥㡑㬝㸜䐤䓷ㅻ㭞

1 $ lfs getstripe --component-start -I3 /mnt/testfs/3comp

2 67108864

• 㑱⨗㡑㬝㸜䐤㸋 64M⭥䔊件

1 $ lfs getstripe --component-start=64M /mnt/testfs/3comp

2 /mnt/testfs/3comp

3 lcm_layout_gen: 4

4 lcm_entry_count: 3

5 lcme_id: 3

6 lcme_flags: 0

7 lcme_extent.e_start: 67108864

8 lcme_extent.e_end: EOF

9 lmm_stripe_count: -1

10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 4

13 lmm_stripe_offset: 4
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• 㑱⨗㡑㬝㸜䐤⫔䇻 5M⭥䔊件

1 $ lfs getstripe --component-start=+5M /mnt/testfs/3comp

2 /mnt/testfs/3comp

3 lcm_layout_gen: 4

4 lcm_entry_count: 3

5 lcme_id: 3

6 lcme_flags: 0

7 lcme_extent.e_start: 67108864

8 lcme_extent.e_end: EOF

9 lmm_stripe_count: -1

10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 4

13 lmm_stripe_offset: 4

• 㑱⨗㡑㬝㸜䐤㾂䇻 5M⭥䔊件

1 $ lfs getstripe --component-start=-5M /mnt/testfs/3comp

2 /mnt/testfs/3comp

3 lcm_layout_gen: 4

4 lcm_entry_count: 3

5 lcme_id: 1

6 lcme_flags: init

7 lcme_extent.e_start: 0

8 lcme_extent.e_end: 4194304

9 lmm_stripe_count: 1

10 lmm_stripe_size: 1048576

11 lmm_pattern: 1

12 lmm_layout_gen: 0

13 lmm_stripe_offset: 4

14 lmm_objects:

15 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x2:0x0] }

16

17 lcme_id: 2

18 lcme_flags: init

19 lcme_extent.e_start: 4194304
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20 lcme_extent.e_end: 67108864

21 lmm_stripe_count: 4

22 lmm_stripe_size: 1048576

23 lmm_pattern: 1

24 lmm_layout_gen: 0

25 lmm_stripe_offset: 5

26 lmm_objects:

27 - 0: { l_ost_idx: 5, l_fid: [0x100050000:0x2:0x0] }

28 - 1: { l_ost_idx: 6, l_fid: [0x100060000:0x2:0x0] }

29 - 2: { l_ost_idx: 7, l_fid: [0x100070000:0x2:0x0] }

30 - 3: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

• 㑱⨗㡑㬝㸜䐤䊻 3M⼮ 70M䐏ヅ⭥䔊件

1 $ lfs getstripe --component-start=+3M --component-end=-70M \

2 /mnt/testfs/3comp

3 /mnt/testfs/3comp

4 lcm_layout_gen: 4

5 lcm_entry_count: 3

6 lcme_id: 2

7 lcme_flags: init

8 lcme_extent.e_start: 4194304

9 lcme_extent.e_end: 67108864

10 lmm_stripe_count: 4

11 lmm_stripe_size: 1048576

12 lmm_pattern: 1

13 lmm_layout_gen: 0

14 lmm_stripe_offset: 5

15 lmm_objects:

16 - 0: { l_ost_idx: 5, l_fid: [0x100050000:0x2:0x0] }

17 - 1: { l_ost_idx: 6, l_fid: [0x100060000:0x2:0x0] }

18 - 2: { l_ost_idx: 7, l_fid: [0x100070000:0x2:0x0] }

19 - 3: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

224



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

19.5.4. lfs find

lfs find㘝㒏㋪䇤䇻㯲㰘䄵ⷙⰉ⭥㚠㔝〓文件㸋ⷚ⭥㚠㔝㭘᷍䄵⥊䍳䈌 PFL䔊

件⤯㭞㼁㠆㞅⭥文件᱄䎃㏐䐜㻵㬟 PFL文件⭥㾣⤯㭞᱄㡅䇤ⳉ䈌 lfs getstripe㘝

㒏㏁㯧᱄

㘝㒏

1 lfs find directory|filename

2 [[!] --component-count [+-=]comp_cnt]

3 [[!] --component-start [+-=]N[kMGTPE]]

4 [[!] --component-end|-E [+-=]N[kMGTPE]]

5 [[!] --component-flags=comp_flags]

䓃䅃

㬚䇤 --component-xxx䁂㼏᷍䐜㯲㰘䔊⼰文件᱄㬚䇤 ! --component-xxx䁂

㼏᷍㯲㰘㰚䇱文件᱄

㬟㏞

䄵㻣㘇⭥㚠㔝⼮䔊⼰文件㸋㏞㻵㬟 lfs find㧈⼯⹅作᱄

1 $ mkdir /mnt/testfs/testdir

2 $ lfs setstripe -E 1M -E 10M -E eof /mnt/testfs/testdir/3comp

3 $ lfs setstripe -E 4M -E 20M -E 30M -E eof /mnt/testfs/testdir/4comp

4 $ mkdir -p /mnt/testfs/testdir/dir_3comp

5 $ lfs setstripe -E 6M -E 30M -E eof /mnt/testfs/testdir/dir_3comp

6 $ lfs setstripe -E 8M -E eof /mnt/testfs/testdir/dir_3comp/2comp

7 $ lfs setstripe -c 1 /mnt/testfs/testdir/dir_3comp/commnfile

㏞ 1. ⥊䍳䈌䐙Ⰹ䔊件ェ㭞㤊㌗㼁ⴜ⭥文件

⥊䍳㚠㔝 /mnt/testfs/testdir㻣䔊件㭞⤜㸋 3⭥文件᱄

1 $ lfs find /mnt/testfs/testdir ! --component-count=3

2 /mnt/testfs/testdir

3 /mnt/testfs/testdir/4comp

4 /mnt/testfs/testdir/dir_3comp/2comp

5 /mnt/testfs/testdir/dir_3comp/commonfile

㏞ 2. ⥊䍳䈌䐙Ⰹ䔊件㡑㬝/ㆂ㭙⮄㤊㌗㼁ⴜ⭥文件〓㚠㔝

⥊䍳㚠㔝 /mnt/testfs/testdir㻣䔊件㡑㬝⮄䊻 4M⼮ 70M䐏ヅ⭥文件⼮㚠㔝

1 $ lfs find /mnt/testfs/testdir --component-start=4M -E -30M

2 /mnt/testfs/testdir/4comp
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㏞ 3. ⥊䍳䈌䐙Ⰹ䔊件⢋䐟㤊㌗㼁ⴜ⭥文件〓㚠㔝

⥊䍳㚠㔝 /mnt/testfs/testdir㻣䔊件⢋䐟⼍ init⭥文件⼮㚠㔝᱄

1 $ lfs find /mnt/testfs/testdir --component-flag=init

2 /mnt/testfs/testdir/3comp

3 /mnt/testfs/testdir/4comp

4 /mnt/testfs/testdir/dir_3comp/2comp

䓃䅃

䇪䇻 lfs find㬚䇤''!''㎕䔗ⳕ㼓㯲㰘᷍䎃㏐⤜䐈⧷⢋䐟 ^init᱄

᷉Lustre 2.13䅞㧌᷊

19.6. 䓵㎊䍚⤝㈷

Lustre䓵㎊䍚⤝㈷᷉Self-Extending Layout, SEL᷊⹇㚽㬨⭻ 19.5ㅻ ``ㅆ㆙㬞文件⤝㈷

᷉PFL᷊''⹇㚽⭥㎊䍚᷍㰝䊫㿎MDSⰐ㲍⭹ⶥ⢅Ⰹ䅆⭥ PFL⤝㈷᱄䇱㑬䎃⹇㚽᷍MDS

。チ㋹ OST⭥㬚䇤㋶ヅ᷍⭒ OST㋶ヅ⤜䔄㬒䋓㸋⭒㣑文件ㅜ OST᷍⪴ⱙ⡽㘃㑬 SEL

文件䊻䇇䇤⧭㿓㾕㧌㬒⨗㻷 ENOSPC㸫㳃᱄

㈂ PFL䄲㈎ㅌ䄜㾊䔊件⭥㬖㏞⿐㵧⧺⭞ⰵ䇇㤙䈓ⳃ㪛 IO操作㬒㆙㾱᷍SEL㦵䊫

㿎ㅌ䎃䐷⳨㬖㏞⿐⭥䔊件⧪㑞⤠ᷛ䄜 ``㋪㎊䍚᷉extendable᷊''䔊件⼮䄜 ``㎊䍚

᷉extension᷊''䔊件᱄㋪㎊䍚䔊件㬨䄜⧄⺇⭥ PFL䔊件᷍䐜ⶓⶨ⡟㎕㈮⼽㾂⭥䄜㌊㤙䈓

⭥䄜⤠᱄㎊䍚᷉〓 SEL᷊䔊件㬨䄜㾣⭥䔊件㏁㾮᷍䄜⟄㬨⳨㬖㏞⿐⼮㸕㞅⭥㋶

ヅ᷍ⶓⶨ㤙䈓⭥㒎䄜⤠᱄⭒㿉䄋ⰵ䎃㸕㞅⭥㋶ヅ㆙㾱㾕㧌㬒᷍㋮⿈Ⱜ⮘䇤 MDS

ⰵ㡅㬖㏞⿐᷍MDS㉗Ⰹ㬨ⴒ㬻䈉㋪㎊䍚䔊件ⱏ㶃⭥㋶ヅ᱄䊫㿎㬻䈉⭥㤙䈓⪴㎊䍚䔊件

⭥㵘⤠䄧Ⱀ⭞㋪㎊䍚䔊件⭥㸓⤠᷍䅓⪬㋪㎊䍚䔊件⭥㋶ヅ䋗ゴ᷍ⱙ SEL䔊件ブ㩺㑬᱄䅓

⪬᷍文件㋪䄵䊻㼁㵍⭥ OST㩰キ㿙䊬㾱᷍〓䎀䊻⭒㣑⭥䄜 OST㩰㋶ヅ⤜䔄⭥㤊㌗㻣᷍

㾿ⶥ⤝㈷䄵㣱⭞㾣 OST㩰⭥㾣䔊件᱄㲹⢑⭹᷍䄜⭊㾂⭥ SSD OST⧹⭥㋶ヅ䊞㎕䊞㩺᷍

䋓䊫㿎 IO䓵Ⱀ䅈⨗⭞䄜⫔⭥ HDD OST⧹᱄

㚍㦰⭥㎊䍚⥀㔵䄵㻣㑱Ⳟ㬞㾿ⶥ⤝㈷ᷛ1. ㎊䍚᷉Extension᷊ᷛ キ㿙䊻㼁㵍⭥ OST㩰

------䊻⭒㣑䔊件⭥㦯⼯ OST㩰⭥㋶ヅ⤜⭮㬒㬚䇤ⶤ⥀㔵ᷜ䊫㿎䊻㲹Ⰹ⭥ⳗ㸈㬻䈉㋪㎊

䍚䔊件᱄

2. 䅈⨗᷉Spill over᷊ᷛ 㣱⭞㻣䄜䔊件⭥ OST㩰 ------㆗䇤䇻⤜㬨䔏⽔䄜䔊件᷍

㣳䊻⭒㣑⭥ OST䐱䐢㩺䇱䄜㋶ヅ⤜䔄㬒ᷜSEL䔊件⭥䎜㤙䈓䄧Ⱀ⭞㻣䄜䔊

件᷍SEL䔊件⡜䄡⪯䄧⨞᱄

3. 䐹ⶕ᷉Repeating᷊ᷛ 䊻㋶㻱⭥ OST㩰⪕ㅉ䄜㉀䇱㼁㵍⤝㈷⭥㾣䔊件 ------㆗䇤䇻

䔏⽔䄜䔊件᷍㣳䊻⭒㣑䐢㩺䇱䄜 OST㋶ヅ⤜䔄㬒ᷜ㾣䔊件㉀䇱䈌䐏㣑㼁㵍⭥

⤝㈷᷍⭌㬖㏞⿐䊻䇱䔄⹜㋶ヅ⭥᷉㵍䄜⧹⭥᷊⤜㵍 OST㩰᱄
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4. 㣠䐧㎊䍚᷉Forced extension᷊ᷛ ㈂㋶ヅ⤜䔄᷍⭌キ㿙㬚䇤⭒㣑䔊件⭥ OST ------㆗

䇤䇻䔏⽔䄜䔊件᷍㣳䐹ⶕ⧃㬵ネ⥃⭞㋶ヅ⤜䔄⭥㤊㌗᷍⪬㬒⤜㋪㚽㬚䇤䅈⨗⥀

㔵᷍䐹ⶕ⥀㔵䄓㗜䇱䅃䅆᱄

䓃䅃 SEL⹇㚽⤜㿉䄋㋮⿈Ⱜ㏎ㆃ䄲㈎⪕ㅉ⭥文件⭥ SELⷒ㬞᷍䐜㿉䄋 Lustre 2.13

䐱䅞㧌⭥MDS䐈⧷⹇㚽᱄㦜ⱙ᷍䇪䇻 Lustre⹅㉀⤜䐈⧷᷍㈪⭥㋮⿈Ⱜ。䇱䄜㾊㻿䐧᱄

19.6.1. lfs setstripe

lfs setstripe㘝㒏䇤䇻⪕ㅉ㉀䇱ⶕ⼰⤝㈷⭥文件᷍䄓䇤䇻䊻㻷䇱文件䐱㳎ゴ〓

㩟⨞䔊件᷍⤃䐈⧷ SEL䔊件᱄

19.6.1.1. ⪕ㅉ SEL文件 㘝㒏

1 lfs setstripe

2 [--component-end|-E end1] [STRIPE_OPTIONS] ... filename

3 STRIPE OPTIONS:

4 --extension-size, --ext-size, -z <ext_size>

㳎ゴ-z䁂㼏㬨㸋㑬䐙Ⰹ㗠⪯⮝⫛㬒㬻䈉⭥㋪㎊䍚䔊件㤙䈓⫔㾂᱄䊻㪚㘘㦯⼯䔊件

㬒᷍ⶤ䁂㼏ㅌ㪚㘘⭥䔊件⢅⧪䄜ⰵ䔊件ᷛ㋪㎊䍚䔊件⼮㎊䍚䔊件᱄

㬟㏞㻣㘇⭥㘝㒏⪕ㅉ㑬㑞ⰵ㋪㎊䍚⼮㎊䍚䔊件ᷛ

1 # lfs setstripe -E 1G -z 64M -E -1 -z 256M /mnt/lustre/file

㵝 17: 㬟㏞ᷛ⪕ㅉ SEL文件

䓃䅃⼮䐏㣑䄜䂚᷍䊻⪕ㅉ㬒䐜䇱⭻䄜 PFL䔊件⡜㬖㏞⿐᷍䅓⪬㰝㑃ゕ㎊䍚⭞㎊䍚

⫔㾂᷉⭻䄜䔊件㸋 64M᷊᷍ ⱙ⭻㧞䔊件䋓⧅Ⱙ㸋㒄᱄

1 # lfs getstripe /mnt/lustre/file

2 /mnt/lustre/file

3 lcm_layout_gen: 4

4 lcm_mirror_count: 1

5 lcm_entry_count: 4

6 lcme_id: 1

7 lcme_mirror_id: 0

8 lcme_flags: init
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9 lcme_extent.e_start: 0

10 lcme_extent.e_end: 67108864

11 lmm_stripe_count: 1

12 lmm_stripe_size: 1048576

13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: 0

16 lmm_objects:

17 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x5:0x0] }

18 lcme_id: 2

19 lcme_mirror_id: 0

20 lcme_flags: extension

21 lcme_extent.e_start: 67108864

22 lcme_extent.e_end: 1073741824

23 lmm_stripe_count: 0

24 lmm_extension_size: 67108864

25 lmm_pattern: raid0

26 lmm_layout_gen: 0

27 lmm_stripe_offset: -1

28 lcme_id: 3

29 lcme_mirror_id: 0

30 lcme_flags: 0

31 lcme_extent.e_start: 1073741824

32 lcme_extent.e_end: 1073741824

33 lmm_stripe_count: 1

34 lmm_stripe_size: 1048576

35 lmm_pattern: raid0

36 lmm_layout_gen: 0

37 lmm_stripe_offset: -1

38 lcme_id: 4

39 lcme_mirror_id: 0

40 lcme_flags: extension

41 lcme_extent.e_start: 1073741824

42 lcme_extent.e_end: EOF

43 lmm_stripe_count: 0

44 lmm_extension_size: 268435456

228



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

45 lmm_pattern: raid0

46 lmm_layout_gen: 0

47 lmm_stripe_offset: -1

19.6.1.2. ⪕ㅉ SEL⤝㈷㚄⟇ 䈌 PFL㏁㯧᷍㋪䄵ㅌ SEL⤝㈷㚄⟆㪉䐤㸋䄜㚠㔝᱄⪬

⽔᷍㰚䇱䊻㡅㻣⪕ㅉ⭥文件㚍㦰キ⧱䎃⤝㈷᱄

1 # lfs setstripe -E 1G -z 64M -E -1 -z 256M /mnt/lustre/dir

2 # ./lustre/utils/lfs getstripe /mnt/lustre/dir

3 /mnt/lustre/dir

4 lcm_layout_gen: 0

5 lcm_mirror_count: 1

6 lcm_entry_count: 4

7 lcme_id: N/A

8 lcme_mirror_id: N/A

9 lcme_flags: 0

10 lcme_extent.e_start: 0

11 lcme_extent.e_end: 67108864

12 stripe_count: 1 stripe_size: 1048576 pattern: raid0

13 lcme_id: N/A

14 lcme_mirror_id: N/A

15 lcme_flags: extension

16 lcme_extent.e_start: 67108864

17 lcme_extent.e_end: 1073741824

18 stripe_count: 1 extension_size: 67108864 pattern: raid0 stripe_offset: -1

19 lcme_id: N/A

20 lcme_mirror_id: N/A

21 lcme_flags: 0

22 lcme_extent.e_start: 1073741824

23 lcme_extent.e_end: 1073741824

24 stripe_count: 1 stripe_size: 1048576 pattern: raid0 stripe_offset: -1

25 lcme_id: N/A

26 lcme_mirror_id: N/A

27 lcme_flags: extension

28 lcme_extent.e_start: 1073741824

29 lcme_extent.e_end: EOF
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30 stripe_count: 1 extension_size: 268435456 pattern: raid0

19.6.2. lfs getstripe

lfs getstripe㘝㒏㋪䄵䇤㎕㑱⨗䄜ⷙⰉ⭥ SEL文件⭥㳖⫙/䔊件㾦㻃᱄䎃㏐

䐜㻵㬟㑬㚨㾊ⰵ SEL文件㎕㯖㾣⭥⤯㭞᱄

㘝㒏

1 lfs getstripe

2 [--extension-size|--ext-size|-z] filename

䋗ゴ-z䁂㼏㎕⫓䇂㎊䍚⫔㾂᷍⭆㸜㬨䓷ㅻ᱄ⰵ䇻ⶕ⼰文件㎕㯖᷍䎃㬨⭻䄜㎊䍚䔊

件⭥㎊䍚⫔㾂᱄㧈⺜㡅㰜䁂㼏᷉--componentid, --component-start, etc…᷊㬗⢑⨗㑬㲹Ⰹ⭥

䔊件᷍䋓⫓䇂⨗ⶤ䔊件⭥㎊䍚⫔㾂᱄

㬟㏞ 1: 㑱⨗ SEL 䔊件⭥㾦㻃ズ㪉㸳㗨䄲㈎䇱䄜䇪䄵㻣㘝㒏⪕ㅉ⭥ⶕ⼰文

件/mnt/lustre/fileᷛ

1 # lfs setstripe -E 1G -z 64M -E -1 -z 256M /mnt/lustre/file

⭻ 2䔊件㋪䄵䇤㻣㘇⭥㘝㒏㑱⨗:

1 # lfs getstripe -I2 /mnt/lustre/file

2 /mnt/lustre/file

3 lcm_layout_gen: 4

4 lcm_mirror_count: 1

5 lcm_entry_count: 4

6 lcme_id: 2

7 lcme_mirror_id: 0

8 lcme_flags: extension

9 lcme_extent.e_start: 67108864

10 lcme_extent.e_end: 1073741824

11 lmm_stripe_count: 0

12 lmm_extension_size: 67108864

13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: -1

䓃䅃

䎞㧈㰚ボ᷍SEL䔊件⡜⢋エ㸋extension⢋䐟᷍lmm_extension_size䓷Ⱟ⡄⧷

䐙Ⰹ⭥㎊䍚⫔㾂᱄
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㬟㏞ 2: 㑱⨗㎊䍚㘜⭥⫔㾂㧈㩰㏞䐱⭥文件᷍⭻ⱟ䔊件⭥㎊䍚⫔㾂㋪䄵䇤䄵㻣Ⳟ

ⳉ㑱⨗ᷛ

1 # lfs getstripe -z -I2 /mnt/lustre/file

2 67108864

㬟㏞ 3: ㎊䍚㧈㩰㏞䐱⭥文件᷍ズ㪉䇱䄜㾕㧌䊞⺞㑬⭻䄜䔊件⭥㚊Ⱜ (64M)᷍㦜

⽔䇷䇱䄜㾕㧌䊞⺞㑬⭻䄜䔊件⭥㚊Ⱜ (128M)᷍䋓⤝㈷⢅⿐㧈㻣ᷛ

㵝 18: 㬟㏞ᷛSEL文件⭥㎊䍚

ⶤ⤝㈷㋪䇪䄵㻣㘝㒏⫓䇂⨗ᷛ

1 # lfs getstripe /mnt/lustre/file

2 /mnt/lustre/file

3 lcm_layout_gen: 6

4 lcm_mirror_count: 1

5 lcm_entry_count: 4

6 lcme_id: 1

7 lcme_mirror_id: 0

8 lcme_flags: init

9 lcme_extent.e_start: 0

10 lcme_extent.e_end: 201326592

11 lmm_stripe_count: 1

12 lmm_stripe_size: 1048576
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13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: 0

16 lmm_objects:

17 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x5:0x0] }

18 lcme_id: 2

19 lcme_mirror_id: 0

20 lcme_flags: extension

21 lcme_extent.e_start: 201326592

22 lcme_extent.e_end: 1073741824

23 lmm_stripe_count: 0

24 lmm_extension_size: 67108864

25 lmm_pattern: raid0

26 lmm_layout_gen: 0

27 lmm_stripe_offset: -1

28 lcme_id: 3

29 lcme_mirror_id: 0

30 lcme_flags: 0

31 lcme_extent.e_start: 1073741824

32 lcme_extent.e_end: 1073741824

33 lmm_stripe_count: 1

34 lmm_stripe_size: 1048576

35 lmm_pattern: raid0

36 lmm_layout_gen: 0

37 lmm_stripe_offset: -1

38 lcme_id: 4

39 lcme_mirror_id: 0

40 lcme_flags: extension

41 lcme_extent.e_start: 1073741824

42 lcme_extent.e_end: EOF

43 lmm_stripe_count: 0

44 lmm_extension_size: 268435456

45 lmm_pattern: raid0

46 lmm_layout_gen: 0

47 lmm_stripe_offset: -1
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㬟㏞ 4: 䅈⨗

㧈⺜ OST0⭥㋶ヅ⤜䔄᷍ⱙ䄜 SEL䔊件ⳃ㪛㑬 IO᷍㈮。ⳃ㪛䅈⨗ᷛSEL䔊件⭥

㦌⤠㤙䈓⡜㳎ゴ⭞㻣䄜䔊件䐱᷍㏞㧈᷍䊻㩰㘇⭥㏞䓴䐱᷍㻣䄜⤝㈷㾿ⶥㅌ㋕㡑㎕㏁

㯧㻣㵝ᷛ

㵝 19: 㬟㏞ᷛSEL文件⭥䅈⨗

䓃䅃

㈂⭻㧞㑠䔏⨖㬨 [1G, 1G]᷍⭌⭒㰝㗜䇱⡜㬖㏞⿐㬒᷍㰝⤜㬨㼓⽔㎊䍚᷍ⱙ㬨

㼓⽔䄧Ⱀ⭞㣑䄜 SEL㑠⭥㡑⮄᷉192M᷊᷍ ⤃⪴ⶤ㸜䐤㋋㬝➕㡅㎊䍚⫔㾂᷉256M᷊㎊

䍚᷍䅓⪬㰝⢅⧪㑬 [192M,448M]᱄

1 # lfs getstripe /mnt/lustre/file

2 /mnt/lustre/file

3 lcm_layout_gen: 7

4 lcm_mirror_count: 1

5 lcm_entry_count: 3

6 lcme_id: 1

7 lcme_mirror_id: 0

8 lcme_flags: init

9 lcme_extent.e_start: 0

10 lcme_extent.e_end: 201326592

11 lmm_stripe_count: 1

12 lmm_stripe_size: 1048576

13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: 0

16 lmm_objects:

17 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x5:0x0] }
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18 lcme_id: 3

19 lcme_mirror_id: 0

20 lcme_flags: init

21 lcme_extent.e_start: 201326592

22 lcme_extent.e_end: 469762048

23 lmm_stripe_count: 1

24 lmm_stripe_size: 1048576

25 lmm_pattern: raid0

26 lmm_layout_gen: 0

27 lmm_stripe_offset: 1

28 lmm_objects:

29 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x8:0x0] }

30 lcme_id: 4

31 lcme_mirror_id: 0

32 lcme_flags: extension

33 lcme_extent.e_start: 469762048

34 lcme_extent.e_end: EOF

35 lmm_stripe_count: 0

36 lmm_extension_size: 268435456

37 lmm_pattern: raid0

38 lmm_layout_gen: 0

39 lmm_stripe_offset: -1

㬟㏞ 5: 䐹ⶕ

ズ㪉䊻㩰㘇⭥㏞䓴䐱᷍OST0⭤⭞㑬䔄⹜⭥㋶㻱㋶ヅ᷍⭌㬨 OST1⭥㋶ヅ⤜䔄᷍ㅴ

㻣㎕⭥ⰵ䔏⽔䄜 SEL䔊件⭥㾕㧌⭝䐣㑬䊻 SEL䔊件䐏㣑㞅㾣䔊件᷍㰝䐹ⶕ䐏㣑⭥

䔊件⤝㈷᷍⭌䊻㋶㻱⭥ OST㩰㬖㏞⿐᱄

㵝 20: 㬟㏞ᷛ䐹ⶕ SEL䔊件
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1 # lfs getstripe /mnt/lustre/file

2 /mnt/lustre/file

3 lcm_layout_gen: 9

4 lcm_mirror_count: 1

5 lcm_entry_count: 4

6 lcme_id: 1

7 lcme_mirror_id: 0

8 lcme_flags: init

9 lcme_extent.e_start: 0

10 lcme_extent.e_end: 201326592

11 lmm_stripe_count: 1

12 lmm_stripe_size: 1048576

13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: 0

16 lmm_objects:

17 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x5:0x0] }

18 lcme_id: 3

19 lcme_mirror_id: 0

20 lcme_flags: init

21 lcme_extent.e_start: 201326592

22 lcme_extent.e_end: 469762048

23 lmm_stripe_count: 1

24 lmm_stripe_size: 1048576

25 lmm_pattern: raid0

26 lmm_layout_gen: 0

27 lmm_stripe_offset: 1

28 lmm_objects:

29 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x8:0x0] }

30 lcme_id: 8

31 lcme_mirror_id: 0

32 lcme_flags: init

33 lcme_extent.e_start: 469762048

34 lcme_extent.e_end: 738197504

35 lmm_stripe_count: 1

36 lmm_stripe_size: 1048576
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37 lmm_pattern: raid0

38 lmm_layout_gen: 65535

39 lmm_stripe_offset: 0

40 lmm_objects:

41 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x6:0x0] }

42 lcme_id: 4

43 lcme_mirror_id: 0

44 lcme_flags: extension

45 lcme_extent.e_start: 738197504

46 lcme_extent.e_end: EOF

47 lmm_stripe_count: 0

48 lmm_extension_size: 268435456

49 lmm_pattern: raid0

50 lmm_layout_gen: 0

51 lmm_stripe_offset: -1

㬟㏞ 6: 㣠䐧㎊䍚

ズ㪉䊻㩰㘇⭥㏞䓴䐱᷍OST0⼮ OST1⭥㋶ヅⰝ⼽⭮᷍䋓ㅴ㻣㎕ⰵ䔏⽔䄜 SEL䔊

件⭥㾕㧌ㅌ作㸋䄜㎊䍚᷍䅓㸋㸿ⳉ䐹ⶕ᱄

㵝 21: 㬟㏞ᷛSEL文件㣠䐧㎊䍚

1 # lfs getstripe /mnt/lustre/file

2 /mnt/lustre/file

3 lcm_layout_gen: 11

4 lcm_mirror_count: 1

5 lcm_entry_count: 4

6 lcme_id: 1

7 lcme_mirror_id: 0
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8 lcme_flags: init

9 lcme_extent.e_start: 0

10 lcme_extent.e_end: 201326592

11 lmm_stripe_count: 1

12 lmm_stripe_size: 1048576

13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: 0

16 lmm_objects:

17 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x5:0x0] }

18 lcme_id: 3

19 lcme_mirror_id: 0

20 lcme_flags: init

21 lcme_extent.e_start: 201326592

22 lcme_extent.e_end: 469762048

23 lmm_stripe_count: 1

24 lmm_stripe_size: 1048576

25 lmm_pattern: raid0

26 lmm_layout_gen: 0

27 lmm_stripe_offset: 1

28 lmm_objects:

29 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x8:0x0] }

30 lcme_id: 8

31 lcme_mirror_id: 0

32 lcme_flags: init

33 lcme_extent.e_start: 469762048

34 lcme_extent.e_end: 1006632960

35 lmm_stripe_count: 1

36 lmm_stripe_size: 1048576

37 lmm_pattern: raid0

38 lmm_layout_gen: 65535

39 lmm_stripe_offset: 0

40 lmm_objects:

41 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x6:0x0] }

42 lcme_id: 4

43 lcme_mirror_id: 0
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44 lcme_flags: extension

45 lcme_extent.e_start: 1006632960

46 lcme_extent.e_end: EOF

47 lmm_stripe_count: 0

48 lmm_extension_size: 268435456

49 lmm_pattern: raid0

50 lmm_layout_gen: 0

51 lmm_stripe_offset: -1

19.6.3. lfs find

lfs find㘝㒏㋪䄵䇤㎕㯲㰘ⴜ⼰ⷙⰉ SEL䔊件⤯㭞⭥文件᱄䎃㏐䐜㻵㬟㑬㚨㾊㾣

⭥ SEL文件⭥⤯㭞᱄

1 lfs find

2 [[!] --extension-size|-ext-size|-z [+-]ext-size[KMG]

3 [[!] --component-flags=extension]

㳎ゴ-z䁂㼏㬨㸋㑬䐙Ⰹ㯲㰘⭥㎊䍚⫔㾂᱄㦯⼯㉀䇱ⴜ⼰ⷙⰉ㳖件⭥㎊䍚⫔㾂⭥䔊

件⭥文件Ⱍㅌ⫓䇂⨗㎕᱄㧈㶚⧄䄜䂚᷍``+''⼮ ``-''ⴜ⼦䇤㎕䐙Ⰹ䔏㾂⼮䔏⫔⭥⫔㾂᱄

㳎ゴ㑬䄜㾣⭥ extension䔊件⢋䐟᱄䐜⫓䇂䐢㩺䇱䄜 SEL䔊件⭥文件᱄

䓃䅃㯲㰘⢋䐟㋪䄵㯲㰘⟝⼍⳨ SEL䔊件⭥文件᷉ⱙ⤜㬨⤜⟝⼍㦯⼯ SEL䔊件⭥

文件 ᱄᷊

㬟㏞

1 # lfs setstripe --extension-size 64M -c 1 -E -1 /mnt/lustre/file

2 # lfs find --comp-flags extension /mnt/lustre/*

3 /mnt/lustre/file

4 # lfs find ! --comp-flags extension /mnt/lustre/*

5 /mnt/lustre/file

6 # lfs find -z 64M /mnt/lustre/*

7 /mnt/lustre/file

8 # lfs find -z +64M /mnt/lustre/*

9 # lfs find -z -64M /mnt/lustre/*

10 # lfs find -z +63M /mnt/lustre/*

11 /mnt/lustre/file

12 # lfs find -z -65M /mnt/lustre/*

13 /mnt/lustre/file

14 # lfs find -z 65M /mnt/lustre/*
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15 # lfs find ! -z 64M /mnt/lustre/*

16 # lfs find ! -z +64M /mnt/lustre/*

17 /mnt/lustre/file

18 # lfs find ! -z -64M /mnt/lustre/*

19 /mnt/lustre/file

20 # lfs find ! -z +63M /mnt/lustre/*

21 # lfs find ! -z -65M /mnt/lustre/*

22 # lfs find ! -z 65M /mnt/lustre/*

23 /mnt/lustre/file

᷉Lustre 2.13䅞㧌᷊

19.7. 㶃⤠⤝㈷

Lustre㶃⤠⤝㈷⹇㚽㬨 LOV⼮ LMVⷒ㬞⭥㎊䍚᷍䊫㿎⪕ㅉ㉀䇱⡹䄋⺇ⷒ⭥㋶文件

⼮㚠㔝᷍䄵䐙㼓 Lustre㘝㘜㋶ヅ䄵㶃⭥㼁䇇ⰵ㼔᱄

㾣⭥ LOV/LMV㶃⤠ⷒ㬞㋪䄵⢎㬟㸋ᷛ

㵝 22: 㬟㏞ᷛ㶃⤠ⷒ㬞

19.7.1. lfs set[dir]stripe

lfs set[dir]stripe㘝㒏㵉⺞⮘䇤㼁䇇⭥ API㎕⪕ㅉ㉀䇱㶃⤠⤝㈷⭥文件〓㚠

㔝᷍API⡟㪎⮘䇤㼁䇇⭥ ioctl()᱄

19.7.1.1. ⪕ㅉ㶃⤠文件/㚠㔝 㘝㒏

1 lfs set[dir]stripe \

2 --foreign[=<foreign_type>] --xattr|-x <layout_string> \

3 [--flags <hex_bitmask>] [--mode <mode_bits>] \

4 {file,dir}name

--foreign⼮--xattr|-x䁂㼏Ⱍ㬨㣠䐧㾵⭥᱄<foreign_type>᷉㚍㦰㸋

``none''᷍䅃㸗䓦㗜䇱㲹㭃㾱㸋᷊᷍ 䄵ゑ--flags⼮--mode᷉㚍㦰㸋 0666᷊㑞䁂㼏

Ⱍ㬨㋪䁂⭥᱄

㬟㏞
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㻣㘇⭥㘝㒏⪕ㅉ㑬䄜㏁㾮㸋 ``none''᷍㚻㦾㸋 ``foo@bar''⭥ LOV文件᷍䄵ゑ㲹Ⰹ

⭥㚄㬞⼮⢋䐟⭥㶃⤠文件ᷛ

1 # lfs setstripe --foreign=none --flags=0xda08 --mode=0640 \

2 --xattr=foo@bar /mnt/lustre/file

㵝 23: 㬟㏞ᷛ⪕ㅉ㶃⤠文件

19.7.2. lfs get[dir]stripe

lfs get[dir]stripe㘝㒏㋪䄵䇤㎕ネ㰘㶃⤠ LOV/LMV㾦㻃⼮㚻㦾᱄

㘝㒏

1 lfs get[dir]stripe [-v] filename

㑱⨗㶃⤠⤝㈷㾦㻃

ズ㪉㸳㗨䄲㈎䇱䄜䇪䄵㻣㘝㒏⪕ㅉ⭥㶃⤠文件/mnt/lustre/fileᷛ

1 # lfs setstripe --foreign=none --flags=0xda08 --mode=0640 \

2 --xattr=foo@bar /mnt/lustre/file

㶋䎜⭥㶃⤠⤝㈷㾦㻃㋪䄵㵉⺞䄵㻣㘝㒏㑱⨗ᷛ

1 # lfs getstripe -v /mnt/lustre/file

2 /mnt/lustre/file

3 lfm_magic: 0x0BD70BD0

4 lfm_length: 7

5 lfm_type: none

6 lfm_flags: 0x0000DA08

7 lfm_value: foo@bar

䎞㧈㰚ボ᷍lfm_length䓷Ⱟ⭥䐖㬨㋪⢅⧅Ⱙlfm_value䓷Ⱟ⭥䓷ⴜ㭞᱄

19.7.3. lfs find

lfs find㘝㒏㋪䄵䇤㎕㯲㰘㰚䇱⭥㶃⤠文件/㚠㔝〓ⴜ⼰ⷙⰉ䁂䋒⤯㭞⭥文件/㚠

㔝᱄

1 lfs find

2 [[!] --foreign[=<foreign_type>]
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䋗ゴ㑬--foreign[=<foreign_type>]䁂㼏᷍䄵䐙Ⰹ㰚䇱 [!,but not]文件⼮/〓

ネ㰘㉀䇱㶃⤠⤝㈷⭥㚠㔝 [and [!,but not] of ]᱄

㬟㏞

1 # lfs setstripe --foreign=none --xattr=foo@bar /mnt/lustre/file

2 # touch /mnt/lustre/file2

3 # lfs find --foreign /mnt/lustre/*

4 /mnt/lustre/file

5 # lfs find ! --foreign /mnt/lustre/*

6 /mnt/lustre/file2

7 # lfs find --foreign=none /mnt/lustre/*

8 /mnt/lustre/file

19.8. ㏎㋶㻱㋶ヅ

㸋㑬䇦⿐文件系统㾵㚽᷍MDTⷚ㈾㑞䐷㞅㰄ⳉㅌ文件㞅ⷙ OST᱄䁎㞅ⳉ

䇦㻩㋝㔨㸜䐤᷉ㅌ㳖⫙㞅⭞ⱁ OSS䄵㳂ⷀ㶙㕈⫙㌎㏜䇤㔫᷊᷍ ゴ㦉㞅ⳉ䇦㻩㋝㔨

㋪䇤㋶ヅ᷉㠞⽃ OSTヅ⭥䊹 ᱄᷊䇤⿈㋪䄵⮘䎜䎃㑞䐷㰄ⳉ⭥䷱䐖⼮ゴ㦉䅓䓴᱄MDT㸋

㗠 OST䊅㒕䓽 OST㋶ヅ⭥ 0.1᷆⼮ 32 inode᱄㧈⺜㋪䇤㋶ヅ㾂䇻ⶤ䊅㒕㋶ヅ〓㋶㻱

inode㩺䇻 32᷍MDT。㵄䐚㸋ⶤ OST㞅ⰵ㼔᱄⭒ OST㋪䇤㋶ヅ㬨䊅㒕㋶ヅ⭥㑞⡗

㣳䇱 64䄵㩰⭥㋶㻱 inode㬒᷍MDT㋋㬝ⰵ㼔㞅᱄㤌䓃䅃᷍㸿㔼ⰵ㼔㞅䓕㲍㧈⼯᷍

㋮⿈ⰬⰝ㋪䄵ゴ㻷䇱文件᱄

Lustre 2.9䐱᷍䇤⿈㋪䄵㬚䇤lctl set_param㘝㒏㎕⮘䎜㗠 OST⭥䊅㒕㋶ヅ᱄

㧈䄵㻣㘝㒏㸋㰚䇱 OSTⰝ㪉䐤 1GB⭥䊅㒕㋶ヅᷛ

lctl set_param -P osp.*.reserved_mb_low=1024

⡟ㅻㅌㆊ㩽㧈⼯⥊㋕⪦㝭㩰⭥㋪䇤㋶ヅ᱃㧈⼯㞅㋪䇤㋶ヅ᷍䄵ゑ㧈⼯㪉䐤㞅㰄

ⳉ⭥䷱䐖⼮ゴ㦉䅓䓴᱄

19.8.1.⥊㋕文件系统㋪䇤㋶ヅ

㋪䇤㋶ヅ㬨㞅文件㳖⫙㿉䄋㋝㔨⭥䐹䄋䅓㯹᱄lfs df㘝㒏㋪䇤䇻㻵㬟䄲➓䓑

⭥ Lustre文件系统㩰⭥㋪䇤⪦㝭㋶ヅ䄵ゑ㗠 OST⭥㋶ヅ㼜⼥㤊㌗᱄㧈⺜➓䓑㑬ⱁ

Lustre文件系统᷍㋪䐙Ⰹ➓䓑㔘㈗᷉⤜㬨⡹㿉⭥ ᱄᷊lfs df㘝㒏⭥䁂㼏㧈㻣⢎㰚㬟ᷛ

䁂㼏 㯖㘘

-h, --human-readable 䄵㋪Ⱒ⭥㾯㬞㻵㬟⫔㾂 (㏞㧈: 1K, 234M, 5G)᷍

㬚䇤〚㭞㸋 2(ⱟ㆙䐧᷊⭥䐖᷍㧈 1G=1024M).
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䁂㼏 㯖㘘

-H, --si 䈌-h 䄜䂚᷍䄵㋪Ⱒ⭥ⷒ㬞㻵㬟⫔㾂᷍⭌㬚䇤

〚㭞 10᷉㬏㆙䐧᷊⭥䐖᷉ゕ 1G=1000M ᱄᷊

-i, --inodes 㑱⨗㰘䅞ㅻ⮄⭥㬚䇤㤊㌗᷍ⱙ⤜㬨㌊㬚䇤㤊㌗᱄

-l, --lazy ⤜䄋㬵㵝㑍ㅴ⭒㣑㗜䇱㑍ㅴ⭞㋮⿈Ⱜ⭥㦯⼯ OST

〓MDT᷍⡽㘃䊻㚠⢋㏌㼀〓㸿ⳉ⭞⫐㬒䔉㧜

lfs df㭅⨗᷍⤃㣳䐜Ⳗ⿹⭒㣑㋪䄵ⳤ㸫⭥ OST㩰

⭥㋶ヅ᱄

-p, --pool 㻿䐧⡉⭥㬚䇤᷍䐜⡉䐙Ⰹ⧹䐱⭥ OST᱄㧈⺜

䊹㑬ⱁ Lustre文件系统᷍䋓㸋㗠文件系统

㑱⨗⧹䐱⭥ OST᷍〓䎀㧈⺜ⷙ⨗fsname.pool᷍

䋓㻿䐧㻵㬟䐙Ⰹ文件系统⭥⧹䐱⭥ OST᱄㵍㬒

䐙Ⰹfsname⼮pool㼁⭒䇻䐙Ⰹ㑬䄜䊹⮄᱄

-v, --verbose 㻵㬟MDT⼮ OST⭥㼋㻙䓕㲍᷍㋪㚽⟝㎉㗠㾱㚊㸓

⭥䄜〓ⱁ㋪䁂⭥⢋䐟᱄

㧈⺜㚠⢋䇱㸫㳃᷍lfs df䄓㋪㚽⡉㡅ⱏ㶃⭥䓕㲍᷍作㸋䔏⽔䄜㑱㻵㬟᱄㚠⢋䓕

㲍⟝㎉ᷛ- D: ⢎㬟 OST/MDT㬨ㅖ⭥᷉Degraded ᱄᷊ⶤ㚠⢋䊻 RAID㪉⡙䐱䇱䄜

䍰㤞Ⱀ㡘᷍〓䎀䎞䊻㆙㾱 RAID䐹ㅉ᱄䎃䓕㲍䊻ⴟ㹒㡘㩰㵉⺞zed䓵Ⱀ⢋エ㸋 ZFS㚠

⢋᷍〓䎀㵉⺞᷉䇤⿈㳂⹊⭥᷊ㅦ⡟チ㬴㚠⢋㪉⡙⤃䊻 OST㩰㪉䐤 ``lctl set_param

obdfilter.target.degraded=1''᱄⡽㘃䊻㾣⭥㞅䐱㬚䇤䎃㚠⢋᷍⭌㦵㋪Ⱒ㦂

㸜䇻㡅㩰⭥㻷䇱文件᷍〓䎀䊻㗜䇱䔄⹜⭥⳨ㅖ⭥ OST㎕䔊⧪䄜㌎㳖⫙⿐文件㬒䄓

㋪㬚䇤᱄

• R: ⢎㬟 OST/MDT㬨䐜Ⱒ⭥ (Read-only)᱄ldiskfs〓 ZFSネ⥃⭞⭥文件系统㰑᷍

䅓⪬ㅌ㚠⢋文件系统⢋エ㸋䐜Ⱒ᱄䊻䎃 OST㩰⤜䊫㿎䇱㦯⼯㾿ⶥ᷍㿉䄋㾗䊹⤃

䊬㾱e2fsck〓zpool scrub㎕㾿ⶕ〚⪂文件系统᱄

• N: ⢎㬟 OST/ MDT ⤜㚽⡜䊅⪕ㅉ᷉No-precreate ᱄᷊ㅌ㚠⢋㞅䐤⢎㬟㈽

㉙㵉⺞ ``lctl set_param obdfilter.target.no_precreate=1'' ⤯㭞〓

``-o no_precreate'' 䊹䁂㼏㪉Ⰹ⭥ⰵ㼔䊅⪕ㅉ᱄䎃䂚䔗㋪㚽㬨㸋㑬ㅌ䄜

OST㳎ゴ⭞文件系统䐱᷍ⱙ⤜䊫㿎䊻㡅㩰㞅ⰵ㼔᷍〓⨗䇻㚔㾊㡅㰜䊎䅓᱄
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• S: ⢎㬟 OST/MDT㗜䇱㋶ヅ (Space)㑬᱄㚠⢋文件系统⭥㋶㻱㋶ヅ㾂䇻䔏⭮䄋㤔᷍

䊻㰝䇖䇱ⷝⱁ⭥㋶㻱㋶ヅ䐏㣑᷍⤜。⡜䇤䇻㾣⭥ⰵ㼔㞅᱄

• I: ⢎㬟 OST/MDT㗜䇱Inodes㑬᱄㚠⢋文件系统⭥㋶㻱ㅻ⮄㩺䇻䔏⭮䄋㤔᷍䊻㰝

䇖䇱ⷝⱁ⭥㋶㻱ㅻ⮄䐏㣑᷍⤜。⡜䇤䇻㾣⭥ⰵ㼔㞅᱄

• f: ⢎㬟 OST/MDT䊻㩢⫇flash㩰᱄㚠⢋文件系统䎞䊻㬚䇤䄜㩢⫇᷉⳨㿞䓋᷊

⫇⪃㪉⡙᱄䎃㵉⧄㬨䇪⭸⥄⭥ Linux㌊㪉⡙ネ⥃⨗㎕⭥᷍⭌䄓㋪䄵䊻㼁䇇⭥ OST

㩰䇤 ``lctl set_param osd-*.*.nonrotational=1''手Ⱀ㪉䐤᱄䎃㾂㾕

⭥䓕㲍䐜䊻㬚䇤㑬-v䁂㼏㬒㻵㬟᷍䅓㸋㰝⤜㰄㬨䄜⫎㹔᱄

䓃䅃 df -i⼮ lfs df -i㘝㒏㻵㬟⭒㣑㋪䄵䊻文件系统䐱⪕ㅉ⭥䔏㾂 inode㭞

㚠᱄㧈⺜㰚䇱 OST䐱㋪䇤ⰵ㼔⭥䓽㭞㾂䇻MDT㩰㋪䇤ⰵ㼔⭥䓽㭞᷍㋝㔨⭞㚍㦰⭥文件

㳖⫙⿐᷍䋓 df -iㅌ⡉⡩㬖カ㋪⪕ㅉⷝ㩺㭞㑠⭥ inode᱄lfs df -iㅌ⡉㗠㚠

⢋㩰㬖カ㩰㋶㻱⭥ inode㭞㑠᱄

ⰵ䇻 ZFS文件系统㎕㯖᷍㋪⪕ㅉ⭥ inode㭞㑠㬨Ⱀ㲍⭥᷍㦂㉗䇻文件系统⭥㋪䇤㋶

ヅ᱄㰚⡉⭥ ZFS文件系统⭥㋶㻱 inode㭞⼮ inode䓽㭞䐜㬨〚䇻㗠㚠⢋⭥⭒㣑㬚䇤

㤊㌗⭥ェ䐖᱄䄲㬚䇤⭥ inode㭞㬨文件系统㬖カ㬚䇤⭥ inode㭞㑠᱄

㬟㏞

1 client$ lfs df

2 UUID 1K-blocks Used Available Use% Mounted on

3 testfs-OST0000_UUID 9174328 1020024 8154304 11% /mnt/lustre[MDT:0]

4 testfs-OST0000_UUID 94181368 56330708 37850660 59% /mnt/lustre[OST:0]

5 testfs-OST0001_UUID 94181368 56385748 37795620 59% /mnt/lustre[OST:1]

6 testfs-OST0002_UUID 94181368 54352012 39829356 57% /mnt/lustre[OST:2]

7 filesystem summary: 282544104 167068468 39829356 57% /mnt/lustre

8 [client1] $ lfs df -hv

9 UUID bytes Used Available Use% Mounted on

10 testfs-MDT0000_UUID 8.7G 996.1M 7.8G 11% /mnt/lustre[MDT:0]

11 testfs-OST0000_UUID 89.8G 53.7G 36.1G 59% /mnt/lustre[OST:0] f

12 testfs-OST0001_UUID 89.8G 53.8G 36.0G 59% /mnt/lustre[OST:1] f

13 testfs-OST0002_UUID 89.8G 51.8G 38.0G 57% /mnt/lustre[OST:2] f

14 filesystem summary: 269.5G 159.3G 110.1G 59% /mnt/lustre

15 [client1] $ lfs df -iH

16 UUID Inodes IUsed IFree IUse% Mounted on

17 testfs-MDT0000_UUID 2.21M 41.9k 2.17M 1% /mnt/lustre[MDT:0]

18 testfs-OST0000_UUID 737.3k 12.1k 725.1k 1% /mnt/lustre[OST:0]
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19 testfs-OST0001_UUID 737.3k 12.2k 725.0k 1% /mnt/lustre[OST:1]

20 testfs-OST0002_UUID 737.3k 12.2k 725.0k 1% /mnt/lustre[OST:2]

21 filesystem summary: 2.21M 41.9k 2.17M 1% /mnt/lustre[OST:2]

19.8.2. 㳖⫙㞅Ⳟⳉ

Lustre文件系统㳂⹊㑬㑞䐷㳖⫙㞅Ⳟⳉ᱄

• 䁎㞅ⳉ -⭒ OST⭥㋪䇤㋶ヅ⫔㾂⫔䐣㼁㵍㬒᷍䁎㞅ⳉㅌ㔷㒘䊻 OSS⭥⤜

㵍 OST㩰㆙㾱㳖⫙⿐᷍㰚䄵䇤䇻㗠文件 stripe 0⭥ OSTㅌ㉚䊩⤝䊻⤜㵍 OST

䐏ヅ᷍㸿㔼㳖⫙ェ㭞㬨ⱁ㩺᱄㻣㘇⭥㏞䓴䇱➬ OST᷍⢁⼦㸋 0-7᷍ⰵ㼔ㅌ➕㧈㻣

Ⳟ㬞㞅ᷛ

1 File 1:OST1,OST2,OST3,OST4

2 File 2:OST5,OST6,OST7

3 File 3:OST0,OST1,OST2,OST3,OST4,OST5

4 File 4:OST6,OST7,OST0

䄵㻣㬨゙䁎㳖⫙㞅㯔㿓⭥㬟㏞᷉㗠䓷㚙⢎㬟 OSS㩰⭥⤜㵍 OST᷊ᷛ

3: AAA 䄜 3-OST⭥ OSS

3x3: ABABAB 㑞 3-OST⭥ OSSs

3x4: BBABABA 䄜 3-OST⭥ OSS (A)⼮䄜 4-OST⭥ OSS (B)

3x5: BBABBABA 䄜 3-OST⭥ OSS (A)⼮䄜 5-OST⭥ OSS (B)

3x3x3: ABCABCABC 㧞 3-OST⭥ OSSs

• ゴ㦉㞅ⳉ -⭒ OST䐏ヅ⭥㋶㻱㋶ヅ⫔㾂⥏䅍㻵䑙㬒᷍䇤ゴ㦉㰄ⳉⷚ㈾⫔㾂᷉㗠

 OST㩰⭥㋪䇤㋶ヅ⫔㾂᷊⼮㸜䐤᷉㉚䊩⤝䊻 OST㩰⭥㳖⫙᷊㎕㉗Ⰹ OST㝦

㿓᱄ゴ㦉㞅ⳉ㚽ⷝ㌍⭹㳏㕛㋶⭥ OST᷍⭌䇪䇻㡅㬚䇤⭥㬨㰇〛㰄ⳉ᷍㗠⪯䁂䋒

⭥⤜䄜Ⰹ㬨䇱䔏ⱁ㋶㻱㋶ヅ⭥ OST᱄

ⶤ㞅Ⳟⳉ㬫䇤䇻 OST㩰⭥㋶㻱㋶ヅ⤜㠞⽃⭥㤊㌗᱄⭒ OST⭥㋶㻱㋶ヅ㼁ⰵ㠞⽃

㬒᷍㤌㬚䇤ⷝ㌍⭥䁎㞅ⳉ᷍⪴ⱙ䔏⫔㻿Ⱙ⭹㬖㻷㶙㕈㠞⽃᱄ⱙ⭒㦯⼯㑞 OST⭥

㋶㻱㋶ヅ⫔㾂⥏⧍⺞䐙Ⰹ䷱䐖᷉㚍㦰㸋 17᷊᷆ 㬒᷍㬚䇤ゴ㦉㞅ⳉ᱄㑞䐷㞅Ⳟ㬞⭥䷱

䐖䇪qos_threshold_rr⤯㭞Ⰹ䅆᱄

㧕䄋ㅌ qos_threshold_rr䊾㬒㪉䐤㸋 25᷍㋪䊻㗠MDS㩰䊬㾱ᷛ

1 mds# lctl set_param lod.fsname*.qos_threshold_rr=25
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19.8.3. ⮘䎜㋪䇤㋶ヅ⼮㸜䐤⭥㦉䐹

㵉⺞qos_prio_free⤯㭞㋪䄵㪉䐤ゴ㦉㞅㡘䐱㬚䇤⭥ゴ㦉䇦㻩᱄䋗ゴ

qos_prio_free⭥䐖᷍〚䇻ⷘ OST㋶㻱㋶ヅⱙ㆙㾱㞅⭥㦉䐹。䋗ゴ᷍〚䇻 OST㩰

⭥㳖⫙⤝Ⳟ㬞⭥㦉䐹᱄㚍㦰䐖㬨 91᷉➺⡩ ᱄᷊⭒㋶㻱㋶ヅ䇦㻩㪉䐤㸋 100᷉➺

⡩᷊㬒᷍㳖⫙㰄ⳉ㶋㦌〚䇻㋶㻱㋶ヅ᷍ⱙ⤜㋝㔨㸜䐤᱄

㧕䄋ㅌ㞅㡘㦉䐹䇡㈤⭹ⷝⶥ㸋 100᷍㤌䊻MGS㩰㭅㧌⪬㘝㒏ᷛ

1 lctl conf_param fsname-MDT0000-*.lod.qos_prio_free=100

䓃䅃

⭒ qos_prio_free㪉䐤㸋 100㬒᷍㦵㦜㬚䇤ゴ㦉㰇〛㰄ⳉ㎕㞅㳖᱄㧈⺜ OST2

⭥㋪䇤㋶ヅ㬨 OST1⭥㑞⡗᷍䋓㬚䇤 OST2⭥㋪㚽㾵㬨 OST1⭥㑞⡗᷍⭌⤜㚽⡄䐅㈮䄜

Ⰹ㬚䇤 OST2᱄

19.9. Lustre㳖⫙⿐㚻⤠⤯㭞

ⷚ㈾㚽⹜⫇⪃䊻MDT㩰⭥㭕㾵⭥䔏⫔⫔㾂᷍⭆文件㋪䊻䇱㻿㭞㑠⭥ OST㩰㆙㾱

㳖᱄㧈⺜㬨〚䇻 ldiskfs⭥MDT㣳㗜䇱㡕䇤 ea_inode⹇㚽᷍䋓文件䔏ⱁ㋪䄵䊻 160

 OST㩰㳖᱄㧈⺜㬨〚䇻 ZFS⭥ MDT〓㬨〚䇻 ldiskfs⭥ MDT㡕䇤㑬 ea_inode

⹇㚽᷍䋓文件㋪䄵䊻ⱁ⫐ 2000 OST㆙㾱㳖᱄

Lustre inode㬚䇤㎊䍚㭕㾵㎕エ㔝㗠ⰵ㼔㰚䊻⭥ OST䄵ゑ㗠ⰵ㼔䊻ⶤ OST㩰⭥

⢋㬗ⴜ᱄㎊䍚㭕㾵⭥⫔㾂㋪䄵⢎㬟㸋㳖⫙㭞㑠⭥⼐㭞᱄

㧈⺜㬚䇤〚䇻 ldiskfs⭥ MDT᷍㋪䄵㵉⺞㡕䇤MDT㩰⭥ ea_inode⹇㚽ㅌ文件

䊻ⷝⱁ⭥ OST㩰᷍䔏⫔㭞㑠㸋 2000ᷛ

1 tune2fs -O ea_inode /dev/mdtdev

᷉Lustre 2.13䐱䅞㧌᷊

䓃䅃⪴ Lustre 2.13㋋㬝 㰚᷍䇱㾣ⷒ㬞⿐⭥ ldiskfs MDT文件系统Ⱍ㚍㦰㡕䇤 ea_inode

⹇㚽᱄

䓃䅃

⭆文件⭥䔏⫔㳖⫙㭞⤜。㻿䐧䎜文件系统䐱 OST⭥䔏⫔㭞㑠᷍䐜。㻿䐧文件

⭥䔏⫔⫔㾂⼮䔏⫔㈼⼰⫙㌎᱄

⭻ⱟ㬏䍣䊻MDT㩰⫇⪃㭞㈾⭥⹇㚽 (DoM)

20.1. ビㆊ

LustreMDT㭞㈾⹇㚽᷉DoM᷊㵉⺞ㅌ㾂文件䐒ㅴ⳦䐤MDT㩰㎕ⶥ㆙㾂文件 IO᷍㵉

⺞⡽㘃㬚䇤㦾䄸⡜㰇〛㾂 IO㬣件᷉ㅌ⭝䐣㪉⡙㯲㰘᷊䇑㼍㒘 IO㾵㚽⭥ OST㎕ⶥ㆙⫔
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文件 IO᱄䅓⪬᷍䇤⿈䊻㾂文件 IO㚄㬞⼮」⼰ IO㚄㬞㩰Ⱍ〒⭤ⷝ⼤⭥䄜䐣㾵㾵㚽᱄

DoM文件⭥⤝㈷作㸋䔊⼰⤝㈷⫇⪃䊻⪦㝭㩰᷍㬨ㅆ㆙㬞文件⤝㈷᷉PFL᷊⭥㲹㏞᱄

DoM文件⭥⤝㈷䇪文件⭥䔊件䔊⧪᷍⳦䊻 MDT㩰᷍㡅䈁⭥䔊件⳦䊻 OST㩰᷉㧈⺜㿉

䄋 ᱄᷊⭻䄜䔊件⳦䐤䊻MDT㩰⭥ⰵ㼔㭞㈾㌊䐱᱄ⶤ䔊件䐜䇱䄜㳖⫙᷍⫔㾂⭩䇻䔊件

⫔㾂᱄䎃䐷㉀䇱MDT⤝㈷⭥䔊件䐜㚽㬨䔊⼰⤝㈷䐱⭥⭻䄜䔊件᱄㡅䈁䔊件㼒㶚⧄䄜

䂚㵉⺞ RAID0⤝㈷⳦䐤䊻 OST㩰᱄䊻⧍⨗ MDT䔊件⫔㾂⭥文件䐏⽔᷍㋮⿈Ⱜ㆙㾱㭞

㈾㾕㧌〓ㅹⰰ᷍OST䔊件⤦⡜㬖㏞⿐᱄

20.2. 䇤⿈㘝㒏

Lustre㳂⹊ lfs setstripe㘝㒏䄵Ⳟ⢄䇤⿈⪕ㅉ DoM文件᱄⪬㶃᷍㼒㶚⧄䄜䂚᷍

lfs getstripe㘝㒏㋪䇤䇻㑱⨗ⷙⰉ文件⭥㳖/䔊件㾦㻃᱄ⱙlfs find㘝㒏㋪䇤

䇻㯲㰘䄵ⷙⰉ㚠㔝〓文件㘜㸋ⷚ⭥㚠㔝㭘᷍䄵⥊䍳䈌ⷙⰉ DoM䔊件⤯㭞᷉㧈⤝㈷㏁㾮᷊

㠆㞅⭥文件᱄

20.2.1. lfs setstripe

lfs setstrip㘝㒏䇤䇻⪕ㅉ DoM文件᱄

1 lfs setstripe --component-end|-E end1 --layout|-L \

2 mdt [--component-end|-E end2 [STRIPE_OPTIONS] ...] <filename>

㩰㘇⭥㘝㒏⪕ㅉ㑬䄜㉀䇱㲹㭃䔊⼰⤝㈷⭥文件᷍㰝ㅌ⭻䄜䔊件Ⰹ䅆㸋MDT䔊

件᱄MDT䔊件⡹㿌⪴㠌䄧 0㋋㬝⤃䊻end1ㆂ㭙᱄end1䄓㬨ⶤ䔊件⭥㳖⫙⫔㾂᷍⤃㬽

MDT⭥lod.*.dom_stripesize㻿䐧᱄㸿㿉㡅㰜䁂㼏᱄㡅䈁䔊件㬚䇤䎞⧄⭥䈐ⳉ㎕

⪕ㅉ䔊⼰文件᱄

䓃䅃

㧈⺜㻣䔊件㸕䐙Ⰹ㳖⫙㾦㻃᷍㧈ᷛ

1 lfs setstripe -E 1M -L mdt -E EOF <filename>

䋓ⶤ䔊件ㅌ㬚䇤文件系统㚍㦰㳖⫙㞅䐤᱄

20.2.1.2. 㬟㏞ 㻣㘇⭥㘝㒏ㅌ⪕ㅉ䄜⫙䇱 DoM⤝㈷⭥文件᱄⭻䄜䔊件㸋 MDT⤝

㈷᷍⡜⳦䐤䊻MDT㩰᷍ⶓⶨ [0᷍1M ᱄᷊⭻ⱟ䔊件ⶓⶨ [1M᷍EOF᷊᷍ ⤃䊻㰚䇱㋪䇤⭥

OST㩰㆙㾱㳖᱄

1 client$ lfs setstripe -E 1M -L mdt -E -1 -S 4M -c -1 \

2 /mnt/lustre/domfile
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㡅⤝㈷㧈㻣㵝㰚㬟ᷛ

㵝 24: Lustre component

㼁⤝㈷㾦㻃䄓㋪㵉⺞ lfs getstripe㘝㒏㻵㬟ᷛ

1 client$ lfs getstripe /mnt/lustre/domfile

2 /mnt/lustre/domfile

3 lcm_layout_gen: 2

4 lcm_mirror_count: 1

5 lcm_entry_count: 2

6 lcme_id: 1

7 lcme_flags: init

8 lcme_extent.e_start: 0

9 lcme_extent.e_end: 1048576

10 lmm_stripe_count: 0

11 lmm_stripe_size: 1048576

12 lmm_pattern: mdt

13 lmm_layout_gen: 0

14 lmm_stripe_offset: 0

15 lmm_objects:

16

17 lcme_id: 2

18 lcme_flags: 0

19 lcme_extent.e_start: 1048576

20 lcme_extent.e_end: EOF

21 lmm_stripe_count: -1

22 lmm_stripe_size: 4194304

23 lmm_pattern: raid0

24 lmm_layout_gen: 65535

25 lmm_stripe_offset: -1
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㩰㘇⭥㭅⨗⢎㘘ᷛ⭻䄜䔊件⫔㾂㸋 1MB᷍㏁㾮㸋'mdt'᱄⭻ⱟ䔊件㸕⡜㬟㏞

⿐᷍ボ⢋䐟 lcme_flags: 0᱄

㧈⺜䇱⧍⺞ 1MB⭥㭞㈾⡜㾕㧌文件᷍lfs getstripe⭥㭅⨗䄓ㅌ㼁䇇⭹ⳃ㪛⢅

⿐᱄

1 client$ lfs getstripe /mnt/lustre/domfile

2 /mnt/lustre/domfile

3 lcm_layout_gen: 3

4 lcm_mirror_count: 1

5 lcm_entry_count: 2

6 lcme_id: 1

7 lcme_flags: init

8 lcme_extent.e_start: 0

9 lcme_extent.e_end: 1048576

10 lmm_stripe_count: 0

11 lmm_stripe_size: 1048576

12 lmm_pattern: mdt

13 lmm_layout_gen: 0

14 lmm_stripe_offset: 2

15 lmm_objects:

16

17 lcme_id: 2

18 lcme_flags: init

19 lcme_extent.e_start: 1048576

20 lcme_extent.e_end: EOF

21 lmm_stripe_count: 2

22 lmm_stripe_size: 4194304

23 lmm_pattern: raid0

24 lmm_layout_gen: 0

25 lmm_stripe_offset: 0

26 lmm_objects:

27 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

28 - 1: { l_ost_idx: 1, l_fid: [0x100010000:0x2:0x0] }

㧈㩰㰚㬟᷍⭻ⱟ䔊件䇱ⰵ㼔⤝䐤䊻 OSTs᷍㳖⫙⫔㾂㸋 4MB᱄
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20.2.2. 㸋㻷䇱㚠㔝㪉䐤 DoM⤝㈷

䄓㋪䊻㻷䇱㚠㔝㩰㪉䐤 DoM⤝㈷᱄㪉䐤⽔᷍㰚䇱䊻⪬㚠㔝㻣⪕ㅉ⭥文件ㅌ㚍㦰キ

⧱⪬⤝㈷᱄

1 lfs setstripe --component-end|-E end1 --layout|-L mdt \

2 [--component-end|-E end2 [STRIPE_OPTIONS] ...] <dirname>

1 client$ mkdir /mnt/lustre/domdir

2 client$ touch /mnt/lustre/domdir/normfile

3 client$ lfs setstripe -E 1M -L mdt -E -1 /mnt/lustre/domdir/

4 client$ lfs getstripe -d /mnt/lustre/domdir

5 lcm_layout_gen: 0

6 lcm_mirror_count: 1

7 lcm_entry_count: 2

8 lcme_id: N/A

9 lcme_flags: 0

10 lcme_extent.e_start: 0

11 lcme_extent.e_end: 1048576

12 stripe_count: 0 stripe_size: 1048576 \

13 pattern: mdt stripe_offset: -1

14

15 lcme_id: N/A

16 lcme_flags: 0

17 lcme_extent.e_start: 1048576

18 lcme_extent.e_end: EOF

19 stripe_count: 1 stripe_size: 1048576 \

20 pattern: raid0 stripe_offset: -1

䊻㩰㘇⭥㭅⨗䐱᷍㋪䄵㋕⭞ⶤ㚠㔝㉀䇱⼍ DoM䔊件⭥㚍㦰⤝㈷᱄

⥊㋕ⶤ㚠㔝⭥文件⤝㈷ᷛ

1 client$ touch /mnt/lustre/domdir/domfile

2 client$ lfs getstripe /mnt/lustre/domdir/normfile

3 /mnt/lustre/domdir/normfile

4 lmm_stripe_count: 2

5 lmm_stripe_size: 1048576
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6 lmm_pattern: raid0

7 lmm_layout_gen: 0

8 lmm_stripe_offset: 1

9 obdidx objid objid group

10 1 3 0x3 0

11 0 3 0x3 0

12

13 client$ lfs getstripe /mnt/lustre/domdir/domfile

14 /mnt/lustre/domdir/domfile

15 lcm_layout_gen: 2

16 lcm_mirror_count: 1

17 lcm_entry_count: 2

18 lcme_id: 1

19 lcme_flags: init

20 lcme_extent.e_start: 0

21 lcme_extent.e_end: 1048576

22 lmm_stripe_count: 0

23 lmm_stripe_size: 1048576

24 lmm_pattern: mdt

25 lmm_layout_gen: 0

26 lmm_stripe_offset: 2

27 lmm_objects:

28

29 lcme_id: 2

30 lcme_flags: 0

31 lcme_extent.e_start: 1048576

32 lcme_extent.e_end: EOF

33 lmm_stripe_count: 1

34 lmm_stripe_size: 1048576

35 lmm_pattern: raid0

36 lmm_layout_gen: 65535

37 lmm_stripe_offset: -1

㸳㗨㋪䄵㋕⭞ⶤ㚠㔝䐱⭥⭻䄜文件 normfile㉀䇱㠶㵉⤝㈷᷍ⱙ文件 domfileキ⧱

㑬㚠㔝⭥㚍㦰⤝㈷᷍㸋 DoM文件᱄

䓃䅃
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㈂ⴟ㹒㡘⭥ DoM⫔㾂㻿䐧。⡜㪉䐤⧪䄜ㅰ⭮⭥䐖᷍ⶤ㚠㔝⭥㚍㦰⤝㈷㪉䐤㦵

。⡜㾣文件キ⧱᱄

20.2.3.DoM㳖⫙⫔㾂㻿䐧

DoM䔊件⭥䔏⫔⫔㾂㬽⭞゙䐷㻿䐧᷍䄵䊅ⳡMDT䔏䐶⡜⫔文件㳏㕛᱄

20.2.3.1. Lustre文件系统 (LFS)㻿䐧 lfs setstripe䊫㿎ㅌ MDT⤝㈷⭥䔊件⫔㾂

㪉䐤㸋 1GB᷍⭌䇪䇻㬽 Lustre䐱⭥䔏㾂㳖⫙⫔㾂㰚㻿᷉ボ⢎ 5.2''文件⼮文件系统㻿䐧''᷊᷍

㡅䔊件䔏⫔⫔㾂䄓䐜㚽㸋 64KB᱄㵍㬒᷍lfs setstripe -E end㋪䄵ⰵ㗠文件䇱

䄜㻿䐧᷍㧈⺜ⰵ㚔䄜㲹Ⰹ䇤㵟㎕㯖᷍䎃㻿䐧㋪㚽㾂䇻MDT⺇Ⰹ⭥㻿䐧᱄

20.2.3.2.MDTⴟ㹒㡘㻿䐧 LOD⤯㭞lod.$fsname-MDTxxxx.dom_stripesize䇤

䇻㋹䐧 DoM䔊件⭥㗠MDT⭥䔏⫔⫔㾂᱄㧈⺜䇤⿈䐙Ⰹ⭥ DoM䔊件ㅰ⫔᷍ㅌ⡜ㅹⰰ

⭞MDT䐙Ⰹ⭥㻿䐧᱄䅓⪬᷍㧈⺜㿉䄋⭥⿑᷍㗠MDT㩰⭥ DoM㋶ヅ㬚䇤㑠㋪㚽⤜㵍᷍

䄵〒㦂㠞⽃᱄㰝㚍㦰㸋 1MB᷍㋪㵉⺞ lctl⹅㉀㆙㾱ⷝⶥ᱄䇱㪉䐤dom_stripesize

⭥ⷝⱁ㾦㻃᷍㤌⤯ボ⡟䍣⭻ 2.6ㅻ''dom_stripesize⤯㭞''᱄

20.2.4. lfs getstripe

lfs getstripe㘝㒏䇤䇻㑱⨗ⷙⰉ文件⭥㳖/䔊件㾦㻃᱄ⰵ䇻 DoM文件᷍㰝㋪

䄵䇤㎕ネ⥊㡅⤝㈷⼮⫔㾂᱄

1 lfs getstripe [--component-id|-I [comp_id]] [--layout|-L] \

2 [--stripe-size|-S] <dirname|filename>

1 client$ lfs getstripe -I1 /mnt/lustre/domfile

2 /mnt/lustre/domfile

3 lcm_layout_gen: 3

4 lcm_mirror_count: 1

5 lcm_entry_count: 2

6 lcme_id: 1

7 lcme_flags: init

8 lcme_extent.e_start: 0
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9 lcme_extent.e_end: 1048576

10 lmm_stripe_count: 0

11 lmm_stripe_size: 1048576

12 lmm_pattern: mdt

13 lmm_layout_gen: 0

14 lmm_stripe_offset: 2

15 lmm_objects:

DoM䔊件⤝㈷⼮⫔㾂⭥ビ㔵㾦㻃㋯㵉⺞ -L䁂㼏㞅⼰-S〓 -E䁂㼏㎕〒㦂ᷛ

1 client$ lfs getstripe -I1 -L -S /mnt/lustre/domfile

2 lmm_stripe_size: 1048576

3 lmm_pattern: mdt

4 client$ lfs getstripe -I1 -L -E /mnt/lustre/domfile

5 lcme_extent.e_end: 1048576

6 lmm_pattern: mdt

䎃㑞㘝㒏ⰝㅌⳖ⿹⤝㈷㏁㾮ゑ㡅⫔㾂᱄㳖⫙⫔㾂⭩䇻 DoM文件䐱䔊件⭥ⳗ㸈⫔

㾂᷍䅓⪬㑞䎀Ⱍ㋪䇤䇻〒㦂MDT㩰⭥ⳗ㸈⫔㾂᱄

20.2.5. lfs find

lfs find㘝㒏㋪䇤䇻㯲㰘䄵ⷙⰉ㚠㔝〓文件㘜㸋ⷚ⭥㚠㔝㭘᷍䄵⥊䍳䈌䐙Ⰹ⤯㭞

㼁㠆㞅⭥文件᱄㻣㘇⭥㘝㒏㭅⨗㑬 DoM文件⭥㾣⤯㭞᷍䇤ⳉ㏁㯧䇻 lfs getstripe

㘝㒏.

1 lfs find <directory|filename> [--layout|-L] [...]

20.2.5.2. 㬟㏞ 䊻㚠㔝 /mnt/lustre㻣㯲㰘㰚䇱 DoM⤝㈷⭥文件ᷛ

1 client$ lfs find -L mdt /mnt/lustre

2 /mnt/lustre/domfile

3 /mnt/lustre/domdir

4 /mnt/lustre/domdir/domfile

5

6 client$ lfs find -L mdt -type f /mnt/lustre
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7 /mnt/lustre/domfile

8 /mnt/lustre/domdir/domfile

9

10 client$ lfs find -L mdt -type d /mnt/lustre

11 /mnt/lustre/domdir

㵉⺞ⶤ㘝㒏㋪⥊䍳㰚䇱 DoMⰵ㼔᷍DoM文件〓㉀䇱㚍㦰 DoM⤝㈷⭥㚠㔝᱄

㯲㰘䐙Ⰹ㳖⫙⫔㾂⭥ DoM文件/㚠㔝ᷛ

1 client$ lfs find -L mdt -S -1200K -type f /mnt/lustre

2 /mnt/lustre/domfile

3 /mnt/lustre/domdir/domfile

4

5 client$ lfs find -L mdt -S +200K -type f /mnt/lustre

6 /mnt/lustre/domfile

7 /mnt/lustre/domdir/domfile

⭻䄜㘝㒏⥊䍳㳖⫙⫔㾂㾂䇻 1200KB⭥㰚䇱 DoM文件᱄⭻ⱟ㘝㒏⥊䍳㳖⫙⫔

㾂⫔䇻 200KB⭥㰚䇱 DoM文件᱄䎃㑞䐷㤊㌗㻣Ⱍ㚽Ⳗ⿹㰚䇱 DoM文件᷍䅓㸋䎃㏐⭥

DoM⫔㾂㸋 1MB᱄

20.2.6. dom_stripesize⤯㭞

MDT㵉⺞ LOD㪉⡙㩰⭥⤯㭞 dom_stripesize㋹䐧ⴟ㹒㡘㩰㚍㦰 DoM䔏⫔⫔

㾂᱄⡹䄋㬒᷍㋪䄵㸋㗠 MDT 㪉䐤⤜㵍⭥ dom_stripesize ᱄ⶤ⤯㭞⭥㚍㦰䐖㸋

1MB᷍㋪䄵㬚䇤 lclt⹅㉀㆙㾱ⷝⶥ᱄

1 lctl get_param lod.*MDT<index>*.dom_stripesize

20.2.6.2. Get㬟㏞ 䊬㾱㻣㘇⭥㘝㒏㋪〒㦂ⴟ㹒㡘䊫㿎⭥䔏⫔ DoM⫔㾂᱄䐏⽔᷍㸳㗨⧃

㬵⪕ㅉ㑬䄜⡩⤯㭞䐖⫔⭥文件᷍⼮䊅㠻䄜䂚᷍ⶤ操作㬈➽⤃⡉⫎᱄

1 mds# lctl get_param lod.*MDT0000*.dom_stripesize

2 lod.lustre-MDT0000-mdtlov.dom_stripesize=1048576

3

4 mds# lctl get_param -n lod.*MDT0000*.dom_stripesize

5 1048576

6
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7 client$ lfs setstripe -E 2M -L mdt /mnt/lustre/dom2mb

8 Create composite file /mnt/lustre/dom2mb failed. Invalid argument

9 error: setstripe: create composite file '/mnt/lustre/dom2mb' failed:

10 Invalid argument

20.2.6.3. Set᷉䊾㬒᷊㘝㒏 䊾㬒㾵⭹㪉䐤⤯㭞䐖᷍㤌䊬㾱 lctl set_paramᷛ

1 lctl set_param lod.*MDT<index>*.dom_stripesize=<value>

20.2.6.4. Set ᷉䊾㬒᷊㬟㏞ 䊻㻣㘇⭥㏞䓴䐱᷍ⴟ㹒㡘㩰⭥㚍㦰 DoM 㻿䐧⡜ⷝⶥ㸋

64KB᷍⤃⧃㬵⪕ㅉ⫔㾂㸋 1MB⭥ DoM文件᱄

1 mds# lctl set_param -n lod.*MDT0000*.dom_stripesize=64K

2 mds# lctl get_param -n lod.*MDT0000*.dom_stripesize

3 65536

4

5 client$ lfs setstripe -E 1M -L mdt /mnt/lustre/dom

6 Create composite file /mnt/lustre/dom failed. Invalid argument

7 error: setstripe: create composite file '/mnt/lustre/dom' failed:

8 Invalid argument

20.2.6.5. Set (䇡㈤᷊㘝㒏 䇡㈤㾵⭹㪉䐤⤯㭞䐖᷍㤌䊬㾱 lctl conf_paramᷛ

1 lctl conf_param <fsname>-MDT<index>.lod.dom_stripesize=<value>

20.2.6.6. Set (䇡㈤᷊㬟㏞ ⤯㭞⭥㾣䐖⡜䇡㈤⭹⫇䊻㞅䐤㦶䐟䐱ᷛ

1 mgs# lctl conf_param lustre-MDT0000.lod.dom_stripesize=512K

2 mds# lctl get_param -n lod.*MDT0000*.dom_stripesize

3 524288

㾣㪉䐤ㅌ䊻゙㘌䐏㚻⡜䇇䇤᷍⤃䇡㈤⡄⫇⭞ⴟ㹒㡘㞅䐤䐱᱄

20.2.7. ㆜䇤 DoM

⭒ lclt set_param〓 lctl conf_paramㅌ dom_stripesize㪉䐤㸋 0㬒᷍

㰚䁂ⴟ㹒㡘ㅌ㆜䐚 DoM文件⪕ㅉ᱄

䓃䅃

DoM文件㦵㋪䄵㬚䇤㚍㦰⭥ DoM⤝㈷䊻㻷䇱㚠㔝䐱⪕ㅉ᱄᷉ Lustre 2.11䐱䅞㧌᷊
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⭻ⱟ㬏䄜䍣MDT⭥ Lazy⫔㾂⹇㚽 (LSoM)

21.1. ビㆊ

䊻 Lustre文件系统䐱᷍MDS㩰⫇⪃䓦 ctime᱃mtime᱃㰚䇱䎀⼮㡅㰜文件㭕㾵᱄OSS

㩰䋓⫇⪃䓦㗠文件㬚䇤⭥㌊⭥⫔㾂⼮㭞㑠᱄䄋〒⭤䎞㦘⭥文件⫔㾂᷍㋮⿈Ⱜ⡹㿌ⳤ㸫

⫇⪃文件⭥㗠 OST᷍䎃䅃㸗䓦⭒䄜文件䊻ⱁ OST㩰㳖㬒᷍㿉䄋㬚䇤ⱁ RPC

㎕〒㦂文件⭥⫔㾂⼮㌊᱄MDT㩰⭥ Lazy⫔㾂 (LSoM)⹇㚽ㅌ文件⭥⫔㾂⫇⪃䊻 MDS

㩰᷍㧈⺜䇇䇤⧭㿓㚽ㅴ㬽〒㦂⭥文件⫔㾂⤜㈌䓝᷍䋓㋪䄵⡽㘃ⳤ㸫ⱁ OST䄵〒㦂文

件⫔㾂᱄Lazy䅃㸗䓦⤜㚽⡄䐅⫇⪃䊻MDS㩰⭥㭕㾵⭥䓝㦘㾵᱄

䇪䇻㿎ⱁ Lustre ➓䓑㈔Ⱍ㬚䇤㲍䇓㝭作㸋 MDT᷍䅓⪬ LSoM ⭥㚠⢋㬨㵉⺞

ㅌ㭞㈾⫇⪃䊻 MDT㩰㎕ゴ㌍⪴ Lustre文件系统〒㦂文件⫔㾂㰚㿉⭥㬒ヅ᱄㸳㗨㻄㶜

Lustre⥀㔵䅞㤇⨖㬝㬚䇤䎃䄜⹇㚽᷍䄵㩉㘉⽔Ⱜ MDT⫇⪃᷍〓ⷚ㈾⤜㵍⭥⫔㾂䔗⨗㉗

⥀᷍㣳⤜䄡㎖䇻㶋㦌䓝㦘⭥文件⫔㾂᱄㏁㯧⭥㏞䓴⟝㎉ Lester, Robinhood, Zester⼮ⷘ

⹊䇇㩭⭥⥛㠘᱄㸕㎕ㅌⶥ㆙㸋䊫㿎㵉⺞lfs find⭩⹅㉀ⳤ㸫 LSoM㭞㈾᱄

21.2. 㡕Ⱀ LSoM

⭒㬚䇤⥀㔵䅞㤇㩉㘉 MDT 㾦㻃ㅻ⮄㬒᷍LSoM 㬝䐶⪇䇻㡕䇤䓕㲍᷍⤜㿉䄋䔗㦯

⼯操作㎕㡕䇤〒㦂 LSoM㭞㈾⭥⹇㚽᱄㵉⺞lfs getsom㘝㒏䄓㋪䄵ⳤ㸫㋮⿈Ⱜ㩰⭥

LSoM㭞㈾᱄䅓㸋⭒㣑䊻㋮⿈Ⱜ㩰㵉⺞ xattrㅴ㋻ⳤ㸫 LSoM㭞㈾᷍㰚䄵䐜䄋⫇㑬㰘䅞

ㅻ⮄᷍xattr_cache㈮。䊻㋮⿈Ⱜ㩰⫇文件⫔㾂⼮㌊ェ㭞᱄䊻⫔ⱁ㭞㤊㌗㻣᷍䎃㬨㋪㾱

⭥᷍䅓㸋㰝ⶥ㩧㑬ⰵ LSoM㭞㈾⭥ⳤ㸫㠖㔫᱄⭌㬨᷍䎃䄓䅃㸗䓦᷍㧈⺜䊻㬸⪯ⳤ㸫 xattr

⽔文件⫔㾂ⳃ㪛㑬⢅⿐᷍〓䎀䊻㬸⪯⪕ㅉ文件⽔⤜㈤ⳤ㸫 xattr᷍LSoM㭞㈾㋪㚽。⺞㬒᱄

㧈⺜㿉䄋ⳤ㸫⺞㬒⭥䔏㆝ LSoM 㭞㈾᷍㋪䄵䊻㋮⿈Ⱜ㵉⺞lctl set_param

ldlm.namespaces.*mdc*.lru_size=clear㦂㼜 MDC㰙Ⰹ᷍㯃㾣 xattr⫇᱄ⴒ

䋓᷍㧈⺜䊻 LDLM 㰙Ⰹ⧍㬒㣑㸕ⳤ㸫文件᷍䋓ㅌ⪴㋮⿈Ⱜ⫇䐱㩟⨞文件㭕㾵᱄

㵉⺞lctl get_param ldlm.namespaces.*mdc*.lru_max_age⪃⫇㰙Ⰹ⧍㬒㬒

⧅᱄

㧈⺜⪴㲹Ⰹ㋮⿈Ⱜ (㧈 HSM ⫛㏎ㅻ⮄) 䐹ⶕⳤ㸫䔏㆝⪕ㅉ〓㠖Ⳓ㾿ⶥ⭥文件⭥

LSoM 㭕㾵᷍䋓㋪䄵㬚䇤lctl set_param llite.*.xattr_cache=0㎕㆜䇤㋮⿈

Ⱜ㩰⭥ xattr⫇᱄⭌䎃㋪㚽。⭝䐣䊻ⳤ㸫文件㬒⭥ⱏ㶃㋋㼛᷍䄜⟄⤜ㅉ䅊㬚䇤᱄

21.3. 䇤⿈㘝㒏

Lustre㳂⹊㑬lfs getsom㘝㒏䄵㻵㬟⫇⪃䊻MDT㩰⭥文件㭕㾵᱄

llsom_sync㘝㒏䊫㿎䇤⿈ㅌ MDT㩰⭥文件㭕㾵䈌 OSTs㩰⭥䇱㾈〓䔏㾣㭞㈾㵍

⤞᱄㋪䄵䊻㉀䇱 Lustre文件系统䊹㧌⮄⭥㋮⿈Ⱜ㩰⮘䇤llsom_sync㘝㒏᱄ⶤ㘝㒏㬚䇤
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Lustre MDS⢅ⷝ㦶䐟᷍䅓⪬⡹㿌䓃册⢅ⷝ㦶䐟䇤⿈⤦㚽㬚䇤⪬㘝㒏⹅㉀᱄

21.3.1㬚䇤lfs getsom㻵㬟 LSoM㭞㈾

lfs getsom㘝㒏㑱⨗㑬⫇⪃䊻MDT㩰⭥文件㭕㾵᱄⮘䇤ⶤ㘝㒏㿉㬚䇤 Lustre文

件系统㩰文件⭥㶋䎜㔘㈗⼮文件㘜᱄㧈⺜㗜䇱㬚䇤䁂㼏᷍䋓⫇⪃䊻MDS㩰⭥㰚䇱文件

㭕㾵Ⱍㅌ㻵㬟⨗㎕᱄

21.3.2 lfs getsom㘝㒏

1 lfs getsom [-s] [-b] [-f] <filename>

㻣㘇㑱⨗㑬ⷘ䐷 lfs getsom䁂㼏᱄

䁂㼏 㯖㘘

-s ㆗㻵㬟ⷙⰉ文件⭥ LSoM㭞㈾⭥⫔㾂䐖᱄䎃㬨䄜㋪䁂⢋䐟

-b ㆗㻵㬟ⷙⰉ文件⭥ LSoM㭞㈾⭥㌊䐖᱄䎃㬨䄜㋪䁂⢋䐟

-f ㆗㻵㬟ⷙⰉ文件⭥ LSoM㭞㈾⭥⢋䐟䐖᱄䎃㬨䄜㋪䁂⢋䐟᱄䇱㾈⭥⢋

䐟䐖䇱: SOM_FL_UNKNOWN = 0x0000᷍⢎㬟㸕䐋〓㗜䇱 SoM㭞㈾᷍⡹㿌

⪴ OSTs〒㦂⫔㾂ᷜSOM_FL_STRICT = 0x0001᷍⢎㬟䄲䐋㣳䁰ⷒ䎞㦘᷍

FLR文件 (SOM⡄䐅)ᷜSOM_FL_DEISE = 0x0002᷍⢎㬟䄲䐋⭌䄲⺞㬒᷍ゕ

䊻⺞㦆⭥㚔㬒ヅ⮄㬨䎞㦘⭥᷍⭌㻷䊻䄲䐋 (〓㋪㚽)⤜䎞㦘 (㏞㧈᷍

⫓㋋㆙㾱㾕㧌)ᷜSOM_FL_LAZY = 0x0004᷍⢎㬟㆝㯧䐖᷍㋪㚽⪴㸕䁰ⷒ

䎞㦘⺞᷍㿉䄋㵍⤞ SOM㭞㈾䄵㬖㻷䔏䐶⭥䄜䐣㾵᱄

⭻ⱟ㬏ⱟ䍣文件㧀䈁 (FLR)

22.1. ⶦ㭗

Lustre文件系统䔏⨖㈮㬨㸋 HPCⱙ㪉ェ⭥᷍㰝䄜䐒䊻㉀⡙㚻⤠㧀䈁㾵⼮㦾⫎㾵⭥

ⷀⰬ⫇⪃㩰䊬㾱㑝⼤᱄㦜ⱙ᷍㈂䎃㾊⫇⪃系统⭥⧪⡟➛⺔᱃ㆂ⹚ⶕ䊴᷍⫇⪃䍰㦵㦜

㬒䇱ⳃ㪛᱄㬣㬖㩰᷍䊻 Lustre 2.11ⳃ⤝䐏㣑᷍Lustre文件系统⤃⤜⡩㡅⭸⥄⭥⭆⫇⪃

⼮ⴟ㹒㡘䔊件ⷝ㋪㋠᱄Lustre文件系统⤃㗜䇱〛䐧㚽⹜ㆃ䇓件⫇⪃䍰᱄⭒ⴟ㹒㡘㸿

ⳉⳤ㸫〓䐶䐚ⴟ㹒㬒᷍ㅌ㸿ⳉⳤ㸫文件᱄

Lustre 2.11䐱䅞㧌㑬 Lustre文件㧀䈁᷉FLR᷊⹇㚽᷍㦯⼯ Lustre文件Ⱍ㋪ㅌ㼁㵍

⭥㭞㈾⫇⪃䊻ⱁ㲉 OST㩰᷍䄵㳂㪞系统䊻⫇⪃䍰〓㡅㰝䍰ⳃ㪛㬒⭥㸩ㅂ㾵᱄䊻⫇
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䊻ⱁ㈖㼒⭥㤊㌗㻣᷍㋪䁂䋒䔏⼰㬫⭥㈖㼒㎕㼍䇇⭆㤌㤔᷍䎃ⰵ IO㋪䇤㾵䇱䐒ㅴ䇑

㼍᱄⪬㶃᷍ⰵ䇻㿎ⱁ㋮⿈Ⱜ㵍㬒Ⱒ㦂⭥文件᷉㧈㭅㧌⟇᷍⹓㼎㌃〓㋪䐕㾱文件᷊᷍ ㋪䄵

㵉⺞⪕ㅉ文件㭞㈾⭥ⱁ㈖㼒㎕㳂ⷀ⭆文件⭥⤃㾱㈼⼰Ⱒ㦂㾵㚽᱄

⭻䄜ㅸⰯ⭥ FLR⹇㚽㵉⺞䁴⧺㾕㧌㬖㻷᷉㧈''㵝 21.1 FLR䁴⧺㾕㧌''㰚㬟 ᱄᷊䊻㾕㧌

㈖㼒文件㬒᷍䐜䇱䄜䑘㈖㼒〓㬸䁂㈖㼒䊻㾕㧌⺞⧭䐱䐒ㅴⷝ㾣᷍ⱙ㡅㰜㈖㼒ㅌ⡜⢋エ

㸋stale᱄㵉⺞㬚䇤㘝㒏㾱⹅㉀᷉䇪䇤⿈〓㏎䊒䐒ㅴ䊬㾱〓㵉⺞䓵Ⱀチ㋹⹅㉀䊬㾱᷊

㵍⤞ⷘ㈖㼒䐏ヅ㵍⤞᷍ⶤ文件㋪䊻㰇⽔䊺⪯㾕㧌㡅㰝㈖㼒᱄

㵝 25: FLR delay writting

㵝 21.1 FLR䁴⧺㾕㧌

22.2. 㼁操作

Lustre㸋䇤⿈㳂⹊㑬 lfs mirror㘝㒏㾱⹅㉀㎕操作㈖㼒㚠㔝〓文件᱄

22.2.1. ⪕ㅉ㈖㼒文件〓㚠㔝

㘝㒏ᷛ

1 lfs mirror create <--mirror-count|-N[mirror_count]

2 [setstripe_options|[--flags<=flags>]]> ... <filename|directory>

㩰㭗㘝㒏ㅌ⪕ㅉ䇪 filename〓 directory䐙Ⰹ⭥㈖㼒文件〓㚠㔝᱄

䁂㼏 㯖㘘

--mirror-count|-N[mirror_count] 䇤䇻䐙Ⰹ㬚䇤setstripe_options㰚⪕ㅉ⭥㈖㼒⭥

㭞㑠᱄㰝㋪䄵䐹ⶕⱁ⪯㬚䇤᷍䄵㏌㉀䇱⤜㵍⤝㈷

⭥㈖㼒᱄ⶤ⤯㭞㬨㋪䁂⭥᷍㧈⺜㸕䐙Ⰹ᷍䋓㚍㦰㸋 1;

㧈⺜䐙Ⰹ᷍㰚䐙Ⰹ⭥䐖⡹㿌㆕➅䓦䁂㼏᷍⤜㒕㋶ⷒ᱄

setstripe_options 䇤䇻䐙Ⰹ㈖㼒⭥㲹Ⰹ⤝㈷᷍㋪䄵㬨㉀䇱㲹Ⰹ㳖⫙㚄㬞

⭥ビ⭆⤝㈷᷍䄓㋪䄵㬨ⶕ⼰⤝㈷᷍㧈ㅆ㆙㬞文件⤝㈷

᷉PFL ᱄᷊䎃㾊䁂㼏䈌lfs setstrip㘝㒏⭥䁂㼏㼁

㵍᱄㧈⺜㸕䐙Ⰹⶤ䁂㼏᷍䋓ㅌ⪴㣑䄜䔊件キ⧱㳖⫙
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䁂㼏 㯖㘘

䁂㼏᱄㧈⺜䎃㬨⭻䄜䔊件᷍䋓stripe_count⼮

stripe_sizeㅌキ⧱文件系统ⳗ㸈⭥㚍㦰䐖᷍OST

pool_nameㅌキ⧱㚠㔝㪉Ⰹ䐖᱄

--flags<=flags> 䇤䇻㸋⪕ㅉ⭥㈖㼒㪉䐤⢋䐟᷍⭒㣑㆗䐈⧷prefer⢋

䐟᱄prefer⢋䐟㚽⹜ⷙ Lustre㳂㬟ᷛ㚥㾊㈖㼒ㅌ䇤䇻

㸋 I / O㳂⹊ⴟ㹒᱄⭒Ⱒ㦂㈖㼒文件㬒᷍㉀䇱prefer

⢋䐟⭥䔊件㋪㚽。⡜䁂䐱᷍㸋ⶤⰢ操作㳂⹊ⴟ㹒ᷜ⭒

㾕㧌㈖㼒文件㬒᷍MDT䄓ㅌ㤄㼓䇻䁂䋒㉀䇱prefer

⢋䐟⭥䔊件᷍⤃ㅌ䈌䐏䐹⮟⭥㡅㰜䔊件⢋エ㸋stale᱄

䇪䇻ⶤ⢋䐟䐜㬨㸋 Lustre㳂⹊㳂㬟᷍䎃䅃㸗䓦 Lustre㦵

㦜㋪䄵䁂䋒㗜䇱⪬⢋䐟⭥㈖㼒᷉㏞㧈᷍⭒ I/O操作ⳃ㪛㬒

㰚䇱㬸䁂㈖㼒Ⱍ⤜㋪䇤 ᱄᷊ⶤ⢋䐟㋪䄵䊻ⱁ䔊件㩰㪉

䐤᱄䓃䅃ᷛ㪉䐤ⶤ⢋䐟㬒᷍ㅌⰵ㼁䇇㈖㼒⭥㰚䇱䔊件㪛

㾈᱄㧈⺜㿉䄋䊻⪕ㅉ㈖㼒㬒㸋㡅⭆䔊件㪉䐤⢋䐟᷍㤌

㬚䇤--comp-flags 䁂㼏᱄

䓃䅃: ㋝㔨⭞㧀䈁⼮㦾⫎᷍䇤⿈㿉䄋㦘⡄⤜㵍⭥㈖㼒⡹㿌㸜䇻⤜㵍⭥ OSTs㩰᷍㪖

䐢㬨⤜㵍⭥ OSSs⼮〛ソ㩰᱄㬖㻷䎃䐷ソ⹚᷍㿉䄋ⰵゐ㦛㵹㠬⭥㪏㋭㏎ㆃ᱄䊻䔏⨖⭥㬖

㻷䐱᷍㬚䇤㻷䇱⭥ OST⧹〛䐧ㅌ䊫㿎㵉⺞㦯䅃⭥⢋䓝᷉ゕ䍰䈓᷊㎕䔊 OST᱄䊻㬖

カ操作䐱᷍䇤⿈㋪䄵ⷚ㈾㵹㠬㾦㻃㎕ⰵ OSTs䔊᷍⪴ⱙ⨅㏜䇤 OST⧹᱄䅓⪬᷍䊻⪕

ㅉ㈖㼒文件㬒᷍䇤⿈㋪䄵䐙⨗㚥㾊 OST⧹㋪䄵⡜㈖㼒㬚䇤᱄

㬟㏞ᷛ

䄵㻣㘝㒏⪕ㅉ㑬䇱㑞ビ⭆⤝㈷㈖㼒⭥㈖㼒文件᱄

1 client# lfs mirror create -N -S 4M -c 2 -p flash \

2 -N -c -1 -p archive /mnt/testfs/file1

㻵㬟㈖㼒文件 /mnt/testfs/file1⭥⤝㈷㾦㻃᷍㤌䊬㾱ᷛ

1 client# lfs getstripe /mnt/testfs/file1

2 /mnt/testfs/file1

3 lcm_layout_gen: 2
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4 lcm_mirror_count: 2

5 lcm_entry_count: 2

6 lcme_id: 65537

7 lcme_mirror_id: 1

8 lcme_flags: init

9 lcme_extent.e_start: 0

10 lcme_extent.e_end: EOF

11 lmm_stripe_count: 2

12 lmm_stripe_size: 4194304

13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: 1

16 lmm_pool: flash

17 lmm_objects:

18 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x2:0x0] }

19 - 1: { l_ost_idx: 0, l_fid: [0x100000000:0x2:0x0] }

20

21 lcme_id: 131074

22 lcme_mirror_id: 2

23 lcme_flags: init

24 lcme_extent.e_start: 0

25 lcme_extent.e_end: EOF

26 lmm_stripe_count: 6

27 lmm_stripe_size: 4194304

28 lmm_pattern: raid0

29 lmm_layout_gen: 0

30 lmm_stripe_offset: 3

31 lmm_pool: archive

32 lmm_objects:

33 - 0: { l_ost_idx: 3, l_fid: [0x100030000:0x2:0x0] }

34 - 1: { l_ost_idx: 4, l_fid: [0x100040000:0x2:0x0] }

35 - 2: { l_ost_idx: 5, l_fid: [0x100050000:0x2:0x0] }

36 - 3: { l_ost_idx: 6, l_fid: [0x100060000:0x2:0x0] }

37 - 4: { l_ost_idx: 7, l_fid: [0x100070000:0x2:0x0] }

38 - 5: { l_ost_idx: 2, l_fid: [0x100020000:0x2:0x0] }
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⭻䄜㈖㼒䇱⼮㑞㳖⫙䊻 OST⧹䐱⭥⤜㵍 OSTs㩰᷍㳖⫙⫔㾂㸋 4MB᱄⭻ⱟ

㈖㼒⪴⭻䄜㈖㼒キ⧱㑬 4MB⭥㳖⫙⫔㾂᷍䊻''archive''OST⧹䐱⭥㰚䇱㋪䇤 OSTs㩰㆙

㾱㳖⫙⿐᱄

㧈㩰㰚㭗᷍ㅉ䅊䊻 OST ⧹䐱㞅䐤Ⱑ㑃䍰䈓᷍⤃㬚䇤--pool|-p䁂㼏᷉lfs

setstripe䁂㼏䐏䄜᷊䄵㦘⡄⤜㵍⭥㈖㼒⳦䐤䊻⤜㵍⭥ OST᱃ⴟ㹒㡘〓〛ソ㩰᷍⪴ⱙ

㳂ⷀ㋪䇤㾵⼮㾵㚽᱄㧈⺜㸕䐙Ⰹsetstripe䁂㼏᷍䋓㋪䄵䊻㵍䄜 OST㩰⪕ㅉ⫙䇱ⰵ㼔

⭥㈖㼒᷍⭌䎃ㅌ㼜⨞㬚䇤⡙⳾⭥⫔ⱁ㭞⼤⪇᱄

㬚䇤lfs getstripe㭅⨗⭥⤝㈷㾦㻃䐱᷍lcme_mirror_id㸋㈖㼒 ID᷍㰝㬨㈖

㼒⭥㸉䄜㭞䓷⢋㬗ⴜ᱄lcme_flags㸋㈖㼒䔊件⢋䐟᱄䇱㾈⭥⢋䐟㘜⧧䇱ᷛ

• init -⢎㬟㈖㼒䔊件䄲㶋⧪⨖㬝⿐᷉ゕ䄲㈎㞅㑬 OSTⰵ㼔).

• stale -⢎㬟㈖㼒䔊件㗜䇱䔏㾣⭥㭞㈾᱄⧣㈪⭥䔊件⤜。䇤䇻Ⱒ㦂〓㾕㧌操作᷍䊻

䊺⪯ⳤ㸫㰝㗨䐏㣑㿉䄋㵉⺞䊬㾱lfs mirror resync㘝㒏䈌䔏㾣㭞㈾㆙㾱㵍⤞᱄

• prefer -⢎㬟㈖㼒䔊件䊻Ⱒ㾕㬒䇦㻩᱄㏞㧈᷍ⶤ㈖㼒㸜䇻〚䇻 SSD⭥ OST㩰᷍〓

䎀䊻㶙㕈㩰䈌㋮⿈Ⱜ㉁㏌ⷝ㆝᷉㳙㭞ⷝ㩺 ᱄᷊ⶤ⢋䐟㋪䇪䇤⿈䊻⪕ㅉ㈖㼒㬒㪉䐤᱄

䄵㻣㘝㒏⪕ㅉ㑬䇱 3 PFL㈖㼒⭥㈖㼒文件ᷛ

1 client# lfs mirror create -N -E 4M -p flash --flags=prefer -E eof -c 2 \

2 -N -E 16M -S 8M -c 4 -p archive --comp-flags=prefer -E eof -c -1 \

3 -N -E 32M -c 1 -p none -E eof -c -1 /mnt/testfs/file2

䄵㻣㘝㒏㈖㼒文件/mnt/testfs/file2⭥⤝㈷㾦㻃ᷛ

1 client# lfs getstripe /mnt/testfs/file2

2 /mnt/testfs/file2

3 lcm_layout_gen: 6

4 lcm_mirror_count: 3

5 lcm_entry_count: 6

6 lcme_id: 65537

7 lcme_mirror_id: 1

8 lcme_flags: init,prefer

9 lcme_extent.e_start: 0

10 lcme_extent.e_end: 4194304

11 lmm_stripe_count: 1

12 lmm_stripe_size: 1048576

13 lmm_pattern: raid0

14 lmm_layout_gen: 0

15 lmm_stripe_offset: 1
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16 lmm_pool: flash

17 lmm_objects:

18 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x3:0x0] }

19

20 lcme_id: 65538

21 lcme_mirror_id: 1

22 lcme_flags: prefer

23 lcme_extent.e_start: 4194304

24 lcme_extent.e_end: EOF

25 lmm_stripe_count: 2

26 lmm_stripe_size: 1048576

27 lmm_pattern: raid0

28 lmm_layout_gen: 0

29 lmm_stripe_offset: -1

30 lmm_pool: flash

31

32 lcme_id: 131075

33 lcme_mirror_id: 2

34 lcme_flags: init,prefer

35 lcme_extent.e_start: 0

36 lcme_extent.e_end: 16777216

37 lmm_stripe_count: 4

38 lmm_stripe_size: 8388608

39 lmm_pattern: raid0

40 lmm_layout_gen: 0

41 lmm_stripe_offset: 4

42 lmm_pool: archive

43 lmm_objects:

44 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x3:0x0] }

45 - 1: { l_ost_idx: 5, l_fid: [0x100050000:0x3:0x0] }

46 - 2: { l_ost_idx: 6, l_fid: [0x100060000:0x3:0x0] }

47 - 3: { l_ost_idx: 7, l_fid: [0x100070000:0x3:0x0] }

48

49 lcme_id: 131076

50 lcme_mirror_id: 2

51 lcme_flags: 0
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52 lcme_extent.e_start: 16777216

53 lcme_extent.e_end: EOF

54 lmm_stripe_count: 6

55 lmm_stripe_size: 8388608

56 lmm_pattern: raid0

57 lmm_layout_gen: 0

58 lmm_stripe_offset: -1

59 lmm_pool: archive

60

61 lcme_id: 196613

62 lcme_mirror_id: 3

63 lcme_flags: init

64 lcme_extent.e_start: 0

65 lcme_extent.e_end: 33554432

66 lmm_stripe_count: 1

67 lmm_stripe_size: 8388608

68 lmm_pattern: raid0

69 lmm_layout_gen: 0

70 lmm_stripe_offset: 0

71 lmm_objects:

72 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x3:0x0] }

73

74 lcme_id: 196614

75 lcme_mirror_id: 3

76 lcme_flags: 0

77 lcme_extent.e_start: 33554432

78 lcme_extent.e_end: EOF

79 lmm_stripe_count: -1

80 lmm_stripe_size: 8388608

81 lmm_pattern: raid0

82 lmm_layout_gen: 0

83 lmm_stripe_offset: -1

⭻䄜㈖㼒䐱᷍⭻䄜䔊件キ⧱文件系统⭥㚍㦰㳖⫙㭞⼮㳖⫙⫔㾂᱄⭻ⱟ䔊件キ

⧱⭻䄜䔊件⭥㳖⫙⫔㾂⼮ OST⧹᷍䇱㑞㳖⫙᱄䎃㑞䔊件Ⱍ㬨⪴''flash'' OST⧹䐱

㞅⭥᱄⪬㶃᷍prefer⢋䐟䇇䇤䇻⭻䄜㈖㼒⭥㰚䇱䔊件᷍䐙㬟㋮⿈Ⱜ䊻䎃㾊䔊件㋪
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䇤㬒䇦㻩⪴㰜㗨Ⱒ㦂㭞㈾᱄

⭻ⱟ㈖㼒䐱᷍⭻䄜䔊件䊻''archive''OST⧹䐱㉀䇱 8MB㳖⫙⫔㾂⼮ 4㳖⫙᱄⭻

ⱟ䔊件キ⧱⭻䄜䔊件⭥㳖⫙⫔㾂⼮ OST⧹᷍⤃䊻''archive''OST⧹䐱⭥㰚䇱㋪䇤 OST

㩰㆙㾱㳖᱄prefer⢋䐟䐜䇇䇤䇻⭻䄜䔊件᱄

⭻㧞㈖㼒䐱᷍⭻䄜䔊件キ⧱⭻ⱟ㈖㼒䔏⽔䄜䔊件⭥ 8MB㳖⫙⫔㾂᷍䐜䇱

䄜⭆Ⱑ⭥㳖⫙᱄OST⧹㘜⧧⡜㤆⨞⤃⪴㚠㔝キ⧱᷉㧈⺜㚠㔝㪉䐤㑬 OST⧹㘜⧧ ᱄᷊

⭻ⱟ䔊件キ⧱⭻䄜䔊件⭥㳖⫙⫔㾂᷍⤃䊻㰚䇱㋪䇤⭥ OST㩰㆙㾱㳖᱄

22.2.2. ㎊䍚㈖㼒文件

㘝㒏:

1 lfs mirror extend [--no-verify] <--mirror-count|-N[mirror_count]

2 [setstripe_options|-f <victim_file>]> ... <filename>

㩰㭗㘝㒏ㅌ䓘ゴ䇪 setstripe options䁂㼏䐙Ⰹ⭥㈖㼒 〓᷍䎀ㅌ䇪filename䐙

Ⰹ⭥文件⭥⤝㈷㳇㸋㻷䇱文件victim_file⭥⤝㈷᱄ⶤfilename⡹㿌㬨㻷䇱文件᷍

⭌㋪䄵㬨㈖㼒文件䄓㋪䄵㬨⧄⺇⭥⳨㈖㼒文件᱄㧈⺜㰝㬨⳨㈖㼒文件᷍䋓ⶤ㘝㒏。ㅌ㡅

䓋㸋㈖㼒文件᱄

䁂㼏 㯖㘘

--mirror-count|-N[mirror_count] 䇤䇻䐙Ⰹ㬚䇤setstrip_options㰚⪕ㅉ⭥㈖㼒⭥

㭞㑠᱄㰝㋪䄵䐹ⶕⱁ⪯㬚䇤᷍䄵㏌㉀䇱⤜㵍⤝㈷

⭥㈖㼒᱄ⶤ⤯㭞㬨㋪䁂⭥᷍㧈⺜㸕䐙Ⰹ᷍䋓㚍㦰㸋 1;

㧈⺜䐙Ⰹ᷍㰚䐙Ⰹ⭥䐖⡹㿌㆕➅䓦䁂㼏᷍⤜㒕㋶ⷒ᱄

setstripe_options 䇤䇻䐙Ⰹ㈖㼒⭥㲹Ⰹ⤝㈷᷍㋪䄵㬨㉀䇱㲹Ⰹ㳖⫙㚄㬞

⭥ビ⭆⤝㈷᷍䄓㋪䄵㬨ⶕ⼰⤝㈷᷍㧈ㅆ㆙㬞文件⤝㈷

᷉PFL ᱄᷊䎃㾊䁂㼏䈌lfs setstrip㘝㒏⭥䁂㼏㼁

㵍᱄㧈⺜㸕䐙Ⰹⶤ䁂㼏᷍䋓ㅌ⪴㣑䄜䔊件キ⧱㳖⫙

䁂㼏᱄㧈⺜䎃㬨⭻䄜䔊件᷍䋓stripe_count⼮

stripe_sizeㅌキ⧱文件系统ⳗ㸈⭥㚍㦰䐖᷍

OST pool_nameㅌキ⧱㚠㔝㪉Ⰹ䐖᱄

-f 㧈⺜ⶤ⫇䊻vicitim_file䁂㼏᷍ⶤ㘝㒏ㅌ⪴ⶤ文

件⥑⤝㈷⤃ㅌ㡅作㸋㈖㼒㳎ゴ⭞㈖㼒文件᱄㘝㒏
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䁂㼏 㯖㘘

㶋⧪⽔᷍㼁䇇⭥victim_fileㅌ⡜㩟⨞᱄䓃䅃ᷛ

䊻㘝㒏㾱䐱᷍⤜㚽㬚䇤-f <victim_file> 䁂

㼏䐙Ⰹsetstripe_options᱄

--no-verify 㧈⺜䐙Ⰹ㑬victim_file᷍ⶤ㘝㒏ㅌ䂊䐅

victim_file䐱⭥文件㚻㦾䈌文件㘜㬨ⴒ㼁㵍᱄

ⴒ䋓᷍㘝㒏ㅌⳖ⿹㬈➽㾦㻃᱄㋪䄵㬚䇤--no-verify

䁂㼏㎕ⶓⶨ⪬䂊䐅操作᱄㧈⺜文件⼽⫔᷍⪬䁂㼏㋪䄵

ㅻ㬂⫔㑠⭥文件㚻㦾⡩ㅰ㬒ヅ᷍⭌䐜䇱䊻㘘㦘㑬文件

㚻㦾㼁㵍⭥㤊㌗㻣⤦㬚䇤⪬䁂㼏᱄

䓃䅃: lfs mirror extend䁂㼏⤜。䇇䇤⭞䎜㚠㔝㩰᱄

㬟㏞:

䄵㻣㘝㒏⪕ㅉ㑬䄜⳨㈖㼒文件᷍㦜⽔ㅌ㡅䓋⿐㸋㈖㼒文件᷍⤃㸋㡅㎊䍚䄜ビ⭆

⤝㈷㈖㼒᱄

1 # lfs setstripe -p flash /mnt/testfs/file1

2 # lfs getstripe /mnt/testfs/file1

3 /mnt/testfs/file1

4 lmm_stripe_count: 1

5 lmm_stripe_size: 1048576

6 lmm_pattern: raid0

7 lmm_layout_gen: 0

8 lmm_stripe_offset: 0

9 lmm_pool: flash

10 obdidx objid objid group

11 0 4 0x4 0

12

13 # lfs mirror extend -N -S 8M -c -1 -p archive /mnt/testfs/file1

14 # lfs getstripe /mnt/testfs/file1

15 /mnt/testfs/file1

16 lcm_layout_gen: 2

17 lcm_mirror_count: 2
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18 lcm_entry_count: 2

19 lcme_id: 65537

20 lcme_mirror_id: 1

21 lcme_flags: init

22 lcme_extent.e_start: 0

23 lcme_extent.e_end: EOF

24 lmm_stripe_count: 1

25 lmm_stripe_size: 1048576

26 lmm_pattern: raid0

27 lmm_layout_gen: 0

28 lmm_stripe_offset: 0

29 lmm_pool: flash

30 lmm_objects:

31 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x4:0x0] }

32

33 lcme_id: 131073

34 lcme_mirror_id: 2

35 lcme_flags: init

36 lcme_extent.e_start: 0

37 lcme_extent.e_end: EOF

38 lmm_stripe_count: 6

39 lmm_stripe_size: 8388608

40 lmm_pattern: raid0

41 lmm_layout_gen: 0

42 lmm_stripe_offset: 3

43 lmm_pool: archive

44 lmm_objects:

45 - 0: { l_ost_idx: 3, l_fid: [0x100030000:0x3:0x0] }

46 - 1: { l_ost_idx: 4, l_fid: [0x100040000:0x4:0x0] }

47 - 2: { l_ost_idx: 5, l_fid: [0x100050000:0x4:0x0] }

48 - 3: { l_ost_idx: 6, l_fid: [0x100060000:0x4:0x0] }

49 - 4: { l_ost_idx: 7, l_fid: [0x100070000:0x4:0x0] }

50 - 5: { l_ost_idx: 2, l_fid: [0x100020000:0x3:0x0] }

䄵㻣㘝㒏ㅌ⪴ victim_file䐱㏌ PFL⤝㈷᷍⤃ㅌ㡅作㸋㈖㼒文件㳎ゴ⭞䊻䐏㣑

㬟㏞䐱⪕ㅉ⭥㈖㼒文件 /mnt/testfs/file1䐱᷉㸿㭞㈾䂊䐅᷊ᷛ
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1 # lfs setstripe -E 16M -c 2 -p none \

2 -E eof -c -1 /mnt/testfs/victim_file

3 # lfs getstripe /mnt/testfs/victim_file

4 /mnt/testfs/victim_file

5 lcm_layout_gen: 2

6 lcm_mirror_count: 1

7 lcm_entry_count: 2

8 lcme_id: 1

9 lcme_mirror_id: 0

10 lcme_flags: init

11 lcme_extent.e_start: 0

12 lcme_extent.e_end: 16777216

13 lmm_stripe_count: 2

14 lmm_stripe_size: 1048576

15 lmm_pattern: raid0

16 lmm_layout_gen: 0

17 lmm_stripe_offset: 5

18 lmm_objects:

19 - 0: { l_ost_idx: 5, l_fid: [0x100050000:0x5:0x0] }

20 - 1: { l_ost_idx: 6, l_fid: [0x100060000:0x5:0x0] }

21

22 lcme_id: 2

23 lcme_mirror_id: 0

24 lcme_flags: 0

25 lcme_extent.e_start: 16777216

26 lcme_extent.e_end: EOF

27 lmm_stripe_count: -1

28 lmm_stripe_size: 1048576

29 lmm_pattern: raid0

30 lmm_layout_gen: 0

31 lmm_stripe_offset: -1

32

33 # lfs mirror extend --no-verify -N -f /mnt/testfs/victim_file \

34 /mnt/testfs/file1

35 # lfs getstripe /mnt/testfs/file1

36 /mnt/testfs/file1
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37 lcm_layout_gen: 3

38 lcm_mirror_count: 3

39 lcm_entry_count: 4

40 lcme_id: 65537

41 lcme_mirror_id: 1

42 lcme_flags: init

43 lcme_extent.e_start: 0

44 lcme_extent.e_end: EOF

45 lmm_stripe_count: 1

46 lmm_stripe_size: 1048576

47 lmm_pattern: raid0

48 lmm_layout_gen: 0

49 lmm_stripe_offset: 0

50 lmm_pool: flash

51 lmm_objects:

52 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x4:0x0] }

53

54 lcme_id: 131073

55 lcme_mirror_id: 2

56 lcme_flags: init

57 lcme_extent.e_start: 0

58 lcme_extent.e_end: EOF

59 lmm_stripe_count: 6

60 lmm_stripe_size: 8388608

61 lmm_pattern: raid0

62 lmm_layout_gen: 0

63 lmm_stripe_offset: 3

64 lmm_pool: archive

65 lmm_objects:

66 - 0: { l_ost_idx: 3, l_fid: [0x100030000:0x3:0x0] }

67 - 1: { l_ost_idx: 4, l_fid: [0x100040000:0x4:0x0] }

68 - 2: { l_ost_idx: 5, l_fid: [0x100050000:0x4:0x0] }

69 - 3: { l_ost_idx: 6, l_fid: [0x100060000:0x4:0x0] }

70 - 4: { l_ost_idx: 7, l_fid: [0x100070000:0x4:0x0] }

71 - 5: { l_ost_idx: 2, l_fid: [0x100020000:0x3:0x0] }

72
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73 lcme_id: 196609

74 lcme_mirror_id: 3

75 lcme_flags: init

76 lcme_extent.e_start: 0

77 lcme_extent.e_end: 16777216

78 lmm_stripe_count: 2

79 lmm_stripe_size: 1048576

80 lmm_pattern: raid0

81 lmm_layout_gen: 0

82 lmm_stripe_offset: 5

83 lmm_objects:

84 - 0: { l_ost_idx: 5, l_fid: [0x100050000:0x5:0x0] }

85 - 1: { l_ost_idx: 6, l_fid: [0x100060000:0x5:0x0] }

86

87 lcme_id: 196610

88 lcme_mirror_id: 3

89 lcme_flags: 0

90 lcme_extent.e_start: 16777216

91 lcme_extent.e_end: EOF

92 lmm_stripe_count: -1

93 lmm_stripe_size: 1048576

94 lmm_pattern: raid0

95 lmm_layout_gen: 0

96 lmm_stripe_offset: -1

㈖㼒㎊䍚㶋⧪⽔᷍victim_file⡜䄧⨞ᷛ

1 # ls /mnt/testfs/victim_file

2 ls: cannot access /mnt/testfs/victim_file: No such file or directory

22.2.3. ⥑㈖㼒文件

㘝㒏:

1 lfs mirror split <--mirror-id <mirror_id>>

2 [--destroy|-d] [-f <new_file>] <mirrored_file>

㩰 㭗 㘝 㒏 ㅌ ⪴mirrored_file䐙 Ⰹ ⭥ 㻷 䇱 ㈖ 㼒 文 件 䐱 ⥑  ⨗

<mirror_id>䐙 Ⰹ ID ⭥ ㈖ 㼒᱄㚍 㦰 㤊 ㌗ 㻣᷍ ㅌ 㬚 䇤 ⶤ  ㏌ ㈖ 㼒 ⭥ ⤝
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㈷ ⪕ ㅉ 㘜 㸋<mirrored_file>.�mirror<mirror_id>⭥ 㾣 文 件᱄㧈 ⺜ 䐙 Ⰹ

㑬--destroy|-d䁂㼏᷍䋓ⶤ㏌㈖㼒ㅌ⡜㼛⿺᱄㧈⺜䐙Ⰹ㑬-f <new_file>䁂㼏᷍

䋓ㅌ㬚䇤ⶤ㏌㈖㼒⭥⤝㈷⪕ㅉ䄜㘜㸋new_file⭥文件᱄㧈⺜mirrored_file䊻

⡜⥑⽔䐜䇱䄜㈖㼒᷍㰝ㅌ䓋㸋⧄⺇⭥⳨㈖㼒文件᱄㧈⺜䊎 mirrored_file⤜㬨㈖

㼒文件᷍䋓㘝㒏ㅌⳖ⿹⫎㹔᱄

䁂㼏 㯖㘘

--mirror-id ㈖㼒⭥㸉䄜⢋㬗ⴜ᷍ゕⶤ ID䊻㈖㼒文件䐱㬨㸉䄜⭥᱄ㅌ䊻㈖㼒文件⪕ㅉ

〓㎊䍚㬒㆙㾱䓵Ⱀ㞅᱄㋪㵉⺞ lfs getstripe㘝㒏Ⳗ⿹᱄

--destroy|-d 䇤䇻㼛⿺㏌㈖㼒᱄

-f 㬚䇤㏌㈖㼒⭥⤝㈷⪕ㅉ䄜文件㘜㸋 new_file⭥㾣文件᱄

㬟㏞:

䄵㻣㘝㒏ㅌ⪕ㅉ䇱㯥㈖㼒⭥㈖㼒文件᷍㦜⽔⪴㈖㼒文件䐱㏌㧞㈖㼒᱄

⪕ㅉ䇱㯥㈖㼒⭥㈖㼒文件ᷛ

1 # lfs mirror create -N2 -E 4M -p flash -E eof -c -1 \

2 -N2 -S 8M -c 2 -p archive /mnt/testfs/file1

3 # lfs getstripe /mnt/testfs/file1

4 /mnt/testfs/file1

5 lcm_layout_gen: 6

6 lcm_mirror_count: 4

7 lcm_entry_count: 6

8 lcme_id: 65537

9 lcme_mirror_id: 1

10 lcme_flags: init

11 lcme_extent.e_start: 0

12 lcme_extent.e_end: 4194304

13 lmm_stripe_count: 1

14 lmm_stripe_size: 1048576

15 lmm_pattern: raid0

16 lmm_layout_gen: 0

17 lmm_stripe_offset: 1

18 lmm_pool: flash

19 lmm_objects:
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20 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x4:0x0] }

21

22 lcme_id: 65538

23 lcme_mirror_id: 1

24 lcme_flags: 0

25 lcme_extent.e_start: 4194304

26 lcme_extent.e_end: EOF

27 lmm_stripe_count: 2

28 lmm_stripe_size: 1048576

29 lmm_pattern: raid0

30 lmm_layout_gen: 0

31 lmm_stripe_offset: -1

32 lmm_pool: flash

33

34 lcme_id: 131075

35 lcme_mirror_id: 2

36 lcme_flags: init

37 lcme_extent.e_start: 0

38 lcme_extent.e_end: 4194304

39 lmm_stripe_count: 1

40 lmm_stripe_size: 1048576

41 lmm_pattern: raid0

42 lmm_layout_gen: 0

43 lmm_stripe_offset: 0

44 lmm_pool: flash

45 lmm_objects:

46 - 0: { l_ost_idx: 0, l_fid: [0x100000000:0x5:0x0] }

47

48 lcme_id: 131076

49 lcme_mirror_id: 2

50 lcme_flags: 0

51 lcme_extent.e_start: 4194304

52 lcme_extent.e_end: EOF

53 lmm_stripe_count: 2

54 lmm_stripe_size: 1048576

55 lmm_pattern: raid0
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56 lmm_layout_gen: 0

57 lmm_stripe_offset: -1

58 lmm_pool: flash

59

60 lcme_id: 196613

61 lcme_mirror_id: 3

62 lcme_flags: init

63 lcme_extent.e_start: 0

64 lcme_extent.e_end: EOF

65 lmm_stripe_count: 2

66 lmm_stripe_size: 8388608

67 lmm_pattern: raid0

68 lmm_layout_gen: 0

69 lmm_stripe_offset: 4

70 lmm_pool: archive

71 lmm_objects:

72 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x5:0x0] }

73 - 1: { l_ost_idx: 5, l_fid: [0x100050000:0x6:0x0] }

74

75 lcme_id: 262150

76 lcme_mirror_id: 4

77 lcme_flags: init

78 lcme_extent.e_start: 0

79 lcme_extent.e_end: EOF

80 lmm_stripe_count: 2

81 lmm_stripe_size: 8388608

82 lmm_pattern: raid0

83 lmm_layout_gen: 0

84 lmm_stripe_offset: 7

85 lmm_pool: archive

86 lmm_objects:

87 - 0: { l_ost_idx: 7, l_fid: [0x100070000:0x5:0x0] }

88 - 1: { l_ost_idx: 2, l_fid: [0x100020000:0x4:0x0] }

⪴ /mnt/testfs/file1䐱⥑⨗ ID㸋 1⭥㈖㼒᷍⤃㬚䇤ⶤ㏌㈖㼒⭥⤝㈷⪕

ㅉ文件 /mnt/testfs/file1.mirror~1ᷛ
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1 # lfs mirror split --mirror-id 1 /mnt/testfs/file1

2 # lfs getstripe /mnt/testfs/file1.mirror~1

3 /mnt/testfs/file1.mirror~1

4 lcm_layout_gen: 1

5 lcm_mirror_count: 1

6 lcm_entry_count: 2

7 lcme_id: 65537

8 lcme_mirror_id: 1

9 lcme_flags: init

10 lcme_extent.e_start: 0

11 lcme_extent.e_end: 4194304

12 lmm_stripe_count: 1

13 lmm_stripe_size: 1048576

14 lmm_pattern: raid0

15 lmm_layout_gen: 0

16 lmm_stripe_offset: 1

17 lmm_pool: flash

18 lmm_objects:

19 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x4:0x0] }

20

21 lcme_id: 65538

22 lcme_mirror_id: 1

23 lcme_flags: 0

24 lcme_extent.e_start: 4194304

25 lcme_extent.e_end: EOF

26 lmm_stripe_count: 2

27 lmm_stripe_size: 1048576

28 lmm_pattern: raid0

29 lmm_layout_gen: 0

30 lmm_stripe_offset: -1

31 lmm_pool: flash

⪴ /mnt/testfs/file1䐱⥑⨗ ID㸋 2⭥㈖㼒᷍⤃⪾⿺ⶤ㏌㈖㼒ᷛ

1 # lfs mirror split --mirror-id 2 -d /mnt/testfs/file1

2 # lfs getstripe /mnt/testfs/file1

3 /mnt/testfs/file1
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4 lcm_layout_gen: 8

5 lcm_mirror_count: 2

6 lcm_entry_count: 2

7 lcme_id: 196613

8 lcme_mirror_id: 3

9 lcme_flags: init

10 lcme_extent.e_start: 0

11 lcme_extent.e_end: EOF

12 lmm_stripe_count: 2

13 lmm_stripe_size: 8388608

14 lmm_pattern: raid0

15 lmm_layout_gen: 0

16 lmm_stripe_offset: 4

17 lmm_pool: archive

18 lmm_objects:

19 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x5:0x0] }

20 - 1: { l_ost_idx: 5, l_fid: [0x100050000:0x6:0x0] }

21

22 lcme_id: 262150

23 lcme_mirror_id: 4

24 lcme_flags: init

25 lcme_extent.e_start: 0

26 lcme_extent.e_end: EOF

27 lmm_stripe_count: 2

28 lmm_stripe_size: 8388608

29 lmm_pattern: raid0

30 lmm_layout_gen: 0

31 lmm_stripe_offset: 7

32 lmm_pool: archive

33 lmm_objects:

34 - 0: { l_ost_idx: 7, l_fid: [0x100070000:0x5:0x0] }

35 - 1: { l_ost_idx: 2, l_fid: [0x100020000:0x4:0x0] }

⪴ /mnt/testfs/file1䐱⥑⨗ ID㸋 1⭥㈖㼒᷍⤃㬚䇤ⶤ㏌㈖㼒⭥⤝㈷⪕

ㅉ文件 /mnt/testfs/file2ᷛ

1 # lfs mirror split --mirror-id 3 -f /mnt/testfs/file2 \
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2 /mnt/testfs/file1

3 # lfs getstripe /mnt/testfs/file2

4 /mnt/testfs/file2

5 lcm_layout_gen: 1

6 lcm_mirror_count: 1

7 lcm_entry_count: 1

8 lcme_id: 196613

9 lcme_mirror_id: 3

10 lcme_flags: init

11 lcme_extent.e_start: 0

12 lcme_extent.e_end: EOF

13 lmm_stripe_count: 2

14 lmm_stripe_size: 8388608

15 lmm_pattern: raid0

16 lmm_layout_gen: 0

17 lmm_stripe_offset: 4

18 lmm_pool: archive

19 lmm_objects:

20 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x5:0x0] }

21 - 1: { l_ost_idx: 5, l_fid: [0x100050000:0x6:0x0] }

22

23 # lfs getstripe /mnt/testfs/file1

24 /mnt/testfs/file1

25 lcm_layout_gen: 9

26 lcm_mirror_count: 1

27 lcm_entry_count: 1

28 lcme_id: 262150

29 lcme_mirror_id: 4

30 lcme_flags: init

31 lcme_extent.e_start: 0

32 lcme_extent.e_end: EOF

33 lmm_stripe_count: 2

34 lmm_stripe_size: 8388608

35 lmm_pattern: raid0

36 lmm_layout_gen: 0

37 lmm_stripe_offset: 7
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38 lmm_pool: archive

39 lmm_objects:

40 - 0: { l_ost_idx: 7, l_fid: [0x100070000:0x5:0x0] }

41 - 1: { l_ost_idx: 2, l_fid: [0x100020000:0x4:0x0] }

䄵 㩰 ⤝ ㈷ 㾦 㻃 㻵 㬟 㑬 ID 㸋 1, 2, 3 ⭥ ㈖ 㼒 䄲 㦌 ⤠ ⪴ ㈖ 㼒 文 件

/mnt/testfs/file1䐱㏌᱄

22.2.4. 䐹㾣㵍⤞⫞㵍⤞㈖㼒文件

㘝㒏:

1 lfs mirror resync [--only <mirror_id[,...]>]

2 <mirrored_file> [<mirrored_file2>...]

㩰㭗㘝㒏ㅌ䐹㾣㵍⤞䇪mirrored_file䐙Ⰹ⭥⫞㵍⤞㈖㼒文件᱄㰝䐈⧷䊻䄜㾱㘝

㒏䐱䐙Ⰹⱁ㈖㼒文件᱄

㧈⺜䐙Ⰹ⭥㈖㼒文件㗜䇱⺞㬒⭥㈖㼒᷍㚨㗕ⶤ㘝㒏㬓㗕䄓⤜䔗᱄ⴒ䋓᷍㰝。ㅌ

㭞㈾⪴䄲㵍⤞⭞䔏㾣㭞㈾⭥㈖㼒ⶕ䐧⭞㈪㈖㼒᷍⤃ㅌ㰚䇱⧪⹇㶋⧪ⶕ䐧⭥㈖㼒⢋エ

㸋 SYNC᱄㧈⺜䐙Ⰹ㑬--only <mirror_id ᱎ᷍[]>䁂㼏᷍㚨㗕㘝㒏ㅌ䐜䐹㾣㵍⤞

䇪mirror_id(s)䐙Ⰹ⭥㈖㼒᷍⪬䁂㼏⤜㚽䐙Ⰹⱁ㈖㼒文件᱄

䁂㼏 㯖㘘

--only 䇪 mirror_id䐙Ⰹ⭥㚔〓㚔㾊㈖㼒㿉䄋䐹㾣㵍⤞᱄mirror_id

㬨㈖㼒⭥㸉䄜⢋㬗ⴜ᱄ⱁmirror_id䇪Ⱋ⼦ⷕ᱄䐙Ⰹⱁ

㈖㼒文件㬒᷍⤜㚽㬚䇤⪬䁂㼏᱄

䓃䅃: 䇪䇻 FLR⭻䄜ㅸⰯ⭥䁴⧺㾕㧌操作᷍䊻㶋⧪㈖㼒文件⭥㭞㈾㾕㧌⽔᷍䇤⿈㿉

䄋䊬㾱lfs mirror resync㘝㒏㎕㵍⤞㰚䇱㈖㼒᱄

㬟㏞:

䄵㻣㘝㒏⪕ㅉ㑬䄜䇱㧞㈖㼒⭥㈖㼒文件᷍㦜⽔㾕㧌㑬㭞㈾⤂䐹㾣㵍⤞㑬⺞㬒⭥

㈖㼒᱄

⪕ㅉ䇱㧞㈖㼒⭥㈖㼒文件ᷛ

1 # lfs mirror create -N -E 4M -p flash -E eof \

2 -N2 -p archive /mnt/testfs/file1

3 # lfs getstripe /mnt/testfs/file1

4 /mnt/testfs/file1
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5 lcm_layout_gen: 4

6 lcm_mirror_count: 3

7 lcm_entry_count: 4

8 lcme_id: 65537

9 lcme_mirror_id: 1

10 lcme_flags: init

11 lcme_extent.e_start: 0

12 lcme_extent.e_end: 4194304

13 lmm_stripe_count: 1

14 lmm_stripe_size: 1048576

15 lmm_pattern: raid0

16 lmm_layout_gen: 0

17 lmm_stripe_offset: 1

18 lmm_pool: flash

19 lmm_objects:

20 - 0: { l_ost_idx: 1, l_fid: [0x100010000:0x5:0x0] }

21

22 lcme_id: 65538

23 lcme_mirror_id: 1

24 lcme_flags: 0

25 lcme_extent.e_start: 4194304

26 lcme_extent.e_end: EOF

27 lmm_stripe_count: 1

28 lmm_stripe_size: 1048576

29 lmm_pattern: raid0

30 lmm_layout_gen: 0

31 lmm_stripe_offset: -1

32 lmm_pool: flash

33

34 lcme_id: 131075

35 lcme_mirror_id: 2

36 lcme_flags: init

37 lcme_extent.e_start: 0

38 lcme_extent.e_end: EOF

39 lmm_stripe_count: 1

40 lmm_stripe_size: 1048576
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41 lmm_pattern: raid0

42 lmm_layout_gen: 0

43 lmm_stripe_offset: 3

44 lmm_pool: archive

45 lmm_objects:

46 - 0: { l_ost_idx: 3, l_fid: [0x100030000:0x4:0x0] }

47

48 lcme_id: 196612

49 lcme_mirror_id: 3

50 lcme_flags: init

51 lcme_extent.e_start: 0

52 lcme_extent.e_end: EOF

53 lmm_stripe_count: 1

54 lmm_stripe_size: 1048576

55 lmm_pattern: raid0

56 lmm_layout_gen: 0

57 lmm_stripe_offset: 4

58 lmm_pool: archive

59 lmm_objects:

60 - 0: { l_ost_idx: 4, l_fid: [0x100040000:0x6:0x0] }

䊻㈖㼒文件 /mnt/testfs/file1䐱㾕㧌㭞㈾ᷛ

1 # yes | dd of=/mnt/testfs/file1 bs=1M count=2

2 2+0 records in

3 2+0 records out

4 2097152 bytes (2.1 MB) copied, 0.0320613 s, 65.4 MB/s

5

6 # lfs getstripe /mnt/testfs/file1

7 /mnt/testfs/file1

8 lcm_layout_gen: 5

9 lcm_mirror_count: 3

10 lcm_entry_count: 4

11 lcme_id: 65537

12 lcme_mirror_id: 1

13 lcme_flags: init

14 lcme_extent.e_start: 0
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15 lcme_extent.e_end: 4194304

16 ......

17

18 lcme_id: 65538

19 lcme_mirror_id: 1

20 lcme_flags: 0

21 lcme_extent.e_start: 4194304

22 lcme_extent.e_end: EOF

23 ......

24

25 lcme_id: 131075

26 lcme_mirror_id: 2

27 lcme_flags: init,stale

28 lcme_extent.e_start: 0

29 lcme_extent.e_end: EOF

30 ......

31

32 lcme_id: 196612

33 lcme_mirror_id: 3

34 lcme_flags: init,stale

35 lcme_extent.e_start: 0

36 lcme_extent.e_end: EOF

37 ......

䄵㩰⤝㈷㾦㻃㻵㬟᷍㭞㈾⡜㾕㧌㑬 ID㸋 1⭥㈖㼒⭥⭻䄜䔊件᷍ID㸋 2⼮ 3⭥㈖

㼒⡜⢋エ㸋''stale''᷉⺞㬒⭥ ᱄᷊

䐹㾣㵍⤞㈖㼒文件 /mnt/testfs/file1⭥ ID㸋 2⭥⺞㬒㈖㼒᱄

1 # lfs mirror resync --only 2 /mnt/testfs/file1

2 # lfs getstripe /mnt/testfs/file1

3 /mnt/testfs/file1

4 lcm_layout_gen: 7

5 lcm_mirror_count: 3

6 lcm_entry_count: 4

7 lcme_id: 65537

8 lcme_mirror_id: 1

9 lcme_flags: init
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10 lcme_extent.e_start: 0

11 lcme_extent.e_end: 4194304

12 ......

13

14 lcme_id: 65538

15 lcme_mirror_id: 1

16 lcme_flags: 0

17 lcme_extent.e_start: 4194304

18 lcme_extent.e_end: EOF

19 ......

20

21 lcme_id: 131075

22 lcme_mirror_id: 2

23 lcme_flags: init

24 lcme_extent.e_start: 0

25 lcme_extent.e_end: EOF

26 ......

27

28 lcme_id: 196612

29 lcme_mirror_id: 3

30 lcme_flags: init,stale

31 lcme_extent.e_start: 0

32 lcme_extent.e_end: EOF

33 ......

䄵㩰㸋㵍⤞⿐㶋⧪⽔⭥⤝㈷㾦㻃᷍ID㸋 2⭥㈖㼒⭥''stale''⢋エ⡜䄧⨞᱄

䐹㾣㵍⤞㈖㼒文件 /mnt/testfs/file1⭥㰚䇱⺞㬒㈖㼒᱄

1 # lfs mirror resync /mnt/testfs/file1

2 # lfs getstripe /mnt/testfs/file1

3 /mnt/testfs/file1

4 lcm_layout_gen: 9

5 lcm_mirror_count: 3

6 lcm_entry_count: 4

7 lcme_id: 65537

8 lcme_mirror_id: 1

9 lcme_flags: init
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10 lcme_extent.e_start: 0

11 lcme_extent.e_end: 4194304

12 ......

13

14 lcme_id: 65538

15 lcme_mirror_id: 1

16 lcme_flags: 0

17 lcme_extent.e_start: 4194304

18 lcme_extent.e_end: EOF

19 ......

20

21 lcme_id: 131075

22 lcme_mirror_id: 2

23 lcme_flags: init

24 lcme_extent.e_start: 0

25 lcme_extent.e_end: EOF

26 ......

27

28 lcme_id: 196612

29 lcme_mirror_id: 3

30 lcme_flags: init

31 lcme_extent.e_start: 0

32 lcme_extent.e_end: EOF

33 ......

䄵㩰㸋㵍⤞⿐㶋⧪⽔⭥⤝㈷㾦㻃᷍㗜䇱㈖㼒⡜⢋エ㸋''stale''᱄

22.2.5. 䂊䐅㈖㼒文件

㘝㒏:

1 lfs mirror verify [--only <mirror_id,mirror_id2[,...]>]

2 [--verbose|-v] <mirrored_file> [<mirrored_file2> ...]

㩰㭗㘝㒏ㅌ䂊䐅䇪mirrored_file䐙Ⰹ⭥㈖㼒文件⭥㰚䇱 SYNC㈖㼒᷉⟝⼍䔏㾣

㭞㈾᷊㬨ⴒ㉀䇱㶋㦌㼁㵍⭥㭞㈾᱄㰝䐈⧷䊻䄜㾱㘝㒏䐱䐙Ⰹⱁ㈖㼒文件᱄

䎃㬨䄜䇇Ⰹ㠻䊬㾱⭥㤆㏎⹅㉀᷍䄵㦘⡄㈖㼒文件㗜䇱㰑᱄⭒㈖㼒文件㰑㬒᷍

ⶤ㘝㒏ㅌ⤜。㾿ⶕ文件᱄㵉⧄᷍㏎䊒䇇ⶤネ⥊㗠㈖㼒䐱⭥文件㚻㦾⤃㉗Ⰹ㚥䄜㬨

䎞㦘⭥᷍㰇⽔⮘䇤lfs mirror resync㆙㾱手Ⱀ㾿ⶕ᱄
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䁂㼏 㯖㘘

--only 䇤䇻䐙㬟㿉䄋䂊䐅⭥㈖㼒᱄mirror_id

㬨㈖㼒⭥㸉䄜㭞䓷⢋㬗ⴜ᱄ⱁmirror_id

䄵Ⱋ⼦ⷕ᱄䓃䅃ᷛ䐢㩺㿉䄋㑞mirror_id᱄

⪬䁂㼏⤜㚽䐙Ⰹⱁ㈖㼒文件᱄

--verbose|-v 㬚䇤ⶤ䁂㼏㬒᷍ㅌ䊻㭞㈾⤜㠆㞅㬒㻵㬟㚥㾊⭹Ⳟ⨗

㻷㑬⥏䅍᱄㸕㬚䇤ⶤ䁂㼏䐜。䊻㭞㈾⤜㠆㞅㬒Ⳗ⿹

⫎㹔᱄⪬䁂㼏㋪䄵䐹ⶕⱁ⪯᷍䄵㭅⨗ⷝⱁ㾦㻃᱄

䓃䅃:

⫙䇱''stale''〓''offline''⢋䐟⭥㈖㼒䔊件ㅌ⡜㔵⺞᷍⤜。⡜䂊䐅᱄

㬟㏞:

䄵㻣㘝㒏䇤䇻䂊䐅㈖㼒文件⭥㗠㈖㼒⟝⼍㑬㶋㦌䄜䂚⭥㭞㈾᱄

1 # lfs mirror verify /mnt/testfs/file1

䄵㻣㘝㒏㬚䇤㑬 -v䁂㼏䄵㻵㬟㉀㳆㚥㾊⭹Ⳟ⨗㻷㑬㭞㈾⤜㠆㞅⭥㤊㌗᱄

1 # lfs mirror verify -vvv /mnt/testfs/file2

2 Chunks to be verified in /mnt/testfs/file2:

3 [0, 0x200000) [1, 2, 3, 4] 4

4 [0x200000, 0x400000) [1, 2, 3, 4] 4

5 [0x400000, 0x600000) [1, 2, 3, 4] 4

6 [0x600000, 0x800000) [1, 2, 3, 4] 4

7 [0x800000, 0xa00000) [1, 2, 3, 4] 4

8 [0xa00000, 0x1000000) [1, 2, 3, 4] 4

9 [0x1000000, 0xffffffffffffffff) [1, 2, 3, 4] 4

10

11 Verifying chunk [0, 0x200000) on mirror: 1 2 3 4

12 CRC-32 checksum value for chunk [0, 0x200000):

13 Mirror 1: 0x207b02f1

14 Mirror 2: 0x207b02f1

15 Mirror 3: 0x207b02f1

16 Mirror 4: 0x207b02f1

17
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18 Verifying chunk [0, 0x200000) on mirror: 1 2 3 4 PASS

19

20 Verifying chunk [0x200000, 0x400000) on mirror: 1 2 3 4

21 CRC-32 checksum value for chunk [0x200000, 0x400000):

22 Mirror 1: 0x207b02f1

23 Mirror 2: 0x207b02f1

24 Mirror 3: 0x207b02f1

25 Mirror 4: 0x207b02f1

26

27 Verifying chunk [0x200000, 0x400000) on mirror: 1 2 3 4 PASS

28

29 Verifying chunk [0x400000, 0x600000) on mirror: 1 2 3 4

30 CRC-32 checksum value for chunk [0x400000, 0x600000):

31 Mirror 1: 0x42571b66

32 Mirror 2: 0x42571b66

33 Mirror 3: 0x42571b66

34 Mirror 4: 0xabdaf92

35

36 lfs mirror verify: chunk [0x400000, 0x600000) has different

37 checksum value on mirror 1 and mirror 4.

38 Verifying chunk [0x600000, 0x800000) on mirror: 1 2 3 4

39 CRC-32 checksum value for chunk [0x600000, 0x800000):

40 Mirror 1: 0x1f8ad0d8

41 Mirror 2: 0x1f8ad0d8

42 Mirror 3: 0x1f8ad0d8

43 Mirror 4: 0x18975bf9

44

45 lfs mirror verify: chunk [0x600000, 0x800000) has different

46 checksum value on mirror 1 and mirror 4.

47 Verifying chunk [0x800000, 0xa00000) on mirror: 1 2 3 4

48 CRC-32 checksum value for chunk [0x800000, 0xa00000):

49 Mirror 1: 0x69c17478

50 Mirror 2: 0x69c17478

51 Mirror 3: 0x69c17478

52 Mirror 4: 0x69c17478

53
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54 Verifying chunk [0x800000, 0xa00000) on mirror: 1 2 3 4 PASS

55

56 lfs mirror verify: '/mnt/testfs/file2' chunk [0xa00000, 0x1000000]

57 exceeds file size 0xa00000: skipped

䄵㻣㘝㒏㬚䇤 --only䁂㼏㎕䐙Ⰹ㿉䄋䂊䐅⭥㈖㼒᱄

1 # lfs mirror verify -v --only 1,4 /mnt/testfs/file2

2 CRC-32 checksum value for chunk [0, 0x200000):

3 Mirror 1: 0x207b02f1

4 Mirror 4: 0x207b02f1

5

6 CRC-32 checksum value for chunk [0x200000, 0x400000):

7 Mirror 1: 0x207b02f1

8 Mirror 4: 0x207b02f1

9

10 CRC-32 checksum value for chunk [0x400000, 0x600000):

11 Mirror 1: 0x42571b66

12 Mirror 4: 0xabdaf92

13

14 lfs mirror verify: chunk [0x400000, 0x600000) has different

15 checksum value on mirror 1 and mirror 4.

16 CRC-32 checksum value for chunk [0x600000, 0x800000):

17 Mirror 1: 0x1f8ad0d8

18 Mirror 4: 0x18975bf9

19

20 lfs mirror verify: chunk [0x600000, 0x800000) has different

21 checksum value on mirror 1 and mirror 4.

22 CRC-32 checksum value for chunk [0x800000, 0xa00000):

23 Mirror 1: 0x69c17478

24 Mirror 4: 0x69c17478

25

26 lfs mirror verify: '/mnt/testfs/file2' chunk [0xa00000, 0x1000000]

27 exceeds file size 0xa00000: skipped
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22.2.6.⥊䍳㈖㼒文件

lfs find㘝㒏䇤䇻㑱⨗⼍䐙Ⰹ㭕㾵⭥文件⼮㚠㔝᱄㻣㘇㸋ⶤ㈖㼒文件〓㚠㔝䐙Ⰹ

㑬㑞㭕㾵⤯㭞ᷛ

1 lfs find <directory|filename ...>

2 [[!] --mirror-count|-N [+-]n]

3 [[!] --mirror-state <[^]state>]

䁂㼏 㯖㘘

--mirror-count|-N [+-]n 䇤䇻䐙㬟㈖㼒㭞㑠᱄

--mirror-state <[ˆ]state> 䇤䇻䐙㬟㈖㼒文件⭥䓕㲍᱄䐜㚽䐙Ⰹ䄜䓕㲍᱄㧈⺜㬚䇤

^ state᷍䋓㆗㭅⨗⤜㠆㞅䓕㲍⭥文件᱄

䇱㾈䓕㲍㘜⧧䇱ᷛ

ro᷍䐜Ⱒ䓕㲍᷍⢎㬟㰚䇱㈖㼒Ⱍ⟝⼍㑬䔏㾣⭥㭞㈾᱄

wp᷍㾕㧌䓕㲍᱄sp᷍䐹㾣㵍⤞䓕㲍᱄

䓃䅃:

䊻䁂㼏䐏㣑䐙Ⰹ!⢎㬟ⴒⰉ᷉ゕ⤜ⴜ⼰ⶤ⤯㭞⭥文件 ᱄᷊䊻㭞䐖䐏㣑㬚䇤+䅃㯝㸋''

ⱁ䇻 n''᷍ⱙ䊻㭞䐖䐏㣑㬚䇤-䅃㯝㸋''㾂䇻 n''᱄㧈⺜㑞䎀㉚㸕㬚䇤᷍䋓⢎㬟䊻䐙Ⰹ⭆㸜

᷉㧈⺜䇱⭥⿑᷊㩰''⭩䇻 n''᱄

㬟㏞:

䄵㻣㘝㒏ㅌ⭾⺊⭹㑱⨗䊻 /mnt/testfs㚠㔝㻣㰚䇱䇱㑞㈖㼒䄵㩰⭥㈖㼒文件ᷛ

1 # lfs find --mirror-count +2 --type f /mnt/testfs

䄵㻣㘝㒏ㅌ⭾⺊⭹㑱⨗䊻 /mnt/testfs㚠㔝㻣⫞㵍⤞⭥㈖㼒文件ᷛ

1 # lfs find --mirror-state= r̂o --type f /mnt/testfs

22.3. ⿆操作㾵

Lustre 2.11.0䐱᷍㸳㗨䅞㧌㑬 FLR⹇㚽᱄

ⰵ䇻 Lustre 2.9〓ⷝ㎰⟇⡟⭥㋮⿈Ⱜ㎕㯖᷍䇪䇻㰝㗨⤜㏎ㆃ PFL⤝㈷᷍ㅌ㸿ⳉⳤ㸫

⼮⫓㋋䊻 Lustre 2.11文件系统䐱⪕ㅉ⭥㈖㼒文件᱄

䄵㻣㏞䓴㻵㬟㑬䊻 Lustre 2.9㋮⿈Ⱜ㩰ⳤ㸫⼮⫓㋋᷉䊻 Lustre 2.11文件系统䐱⪕ㅉ

⭥᷊㈖㼒文件Ⳗ⿹⭥⫎㹔ᷛ
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1 # ls /mnt/testfs/mirrored_file

2 ls: cannot access /mnt/testfs/mirrored_file: Invalid argument

3

4 # cat /mnt/testfs/mirrored_file

5 cat: /mnt/testfs/mirrored_file: Operation not supported

Lustre 2.10㋮⿈Ⱜ㚽⹜㏎ㆃ PFL⤝㈷᷍⭌⤜㚽㏎ㆃ㈖㼒文件⤝㈷᱄㰝㗨㚽ⳤ㸫⭌⤜

㚽⫓㋋䊻 Lustre 2.11文件系统䐱⪕ㅉ⭥㈖㼒文件᱄䎃㬨䅓㸋 Lustre 2.10㋮⿈Ⱜ⤜。䂊

䐅䐹⮟⭥䔊件᷍㰝㗨。ㅌ㈖㼒文件㬴㸋㠶㵉⭥ PFL文件䄜䂚㆙㾱Ⱒ㾕᷍䎃ㅌ⭝䐣䄲㵍⤞

㑬⭥㈖㼒㬖カ㩰⟝⼍㑬⤜㵍㭞㈾᱄

䄵㻣㏞䓴㻵㬟㑬䊻 Lustre 2.10㋮⿈Ⱜ㩰ⳤ㸫⼮⫓㋋᷉䊻 Lustre 2.11文件系统䐱⪕ㅉ

⭥᷊㈖㼒文件Ⳗ⿹⭥ㆂ⺜ᷛ

1 # ls /mnt/testfs/mirrored_file

2 /mnt/testfs/mirrored_file

3

4 # cat /mnt/testfs/mirrored_file

5 cat: /mnt/testfs/mirrored_file: Operation not supported

⭻ⱟ㬏㧞䍣㏎文件系统⼮ I/O

23.1. ⪇㏎㕛䅈⭥ OSTs

䇱㬒 Lustre文件系统。⢅⭤⤜㠞⽃᷍䎃㵉⧄㬨䇪䇻⫎㹔⭥㳖⫙㪉䐤᷍〓䎀⳨⧄⫔⭥

文件䊻⪕ㅉ㬒㸕⡜㳖⭞㰚䇱 OST㩰᱄㧈⺜ OST䄲㕛᷍㬵㵝㾕㧌ⷝⱁ㾦㻃⭞文件系统

ㅌ。ⳃ㪛⫎㹔᱄䄵㻣⧭㿓㘉㭗㑬㧈⼯⪇㏎㕛䅈⭥ OST᱄

MDS䄜⟄。䊻文件⪕ㅉ㬒䓵Ⱀ㠞⽃㋶ヅ᷍䅓⪬㵉⧄⤜㿉䄋⪬⧭㿓᷍⭌䊻㚔㾊㤊㌗

㻣᷉㧈⪕ㅉ㿌䍝䇤⧍⺞㰚䇱 OST⭥䓽㋪䇤㋶ヅ⭥⫔文件㬒᷊㋪㚽㿉䄋⪬⧭㿓᱄

23.1.1. ⥊㋕ OST㋶ヅ㬚䇤㤊㌗

㻣㘇⭥㏞䓴㻵㬟㑬䄜⤜㠞⽃⭥文件系统᱄

1 client# lfs df -h

2 UUID bytes Used Available \

3 Use% Mounted on

4 testfs-MDT0000_UUID 4.4G 214.5M 3.9G \

5 4% /mnt/testfs[MDT:0]

6 testfs-OST0000_UUID 2.0G 751.3M 1.1G \
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7 37% /mnt/testfs[OST:0]

8 testfs-OST0001_UUID 2.0G 755.3M 1.1G \

9 37% /mnt/testfs[OST:1]

10 testfs-OST0002_UUID 2.0G 1.7G 155.1M \

11 86% /mnt/testfs[OST:2] ****

12 testfs-OST0003_UUID 2.0G 751.3M 1.1G \

13 37% /mnt/testfs[OST:3]

14 testfs-OST0004_UUID 2.0G 747.3M 1.1G \

15 37% /mnt/testfs[OST:4]

16 testfs-OST0005_UUID 2.0G 743.3M 1.1G \

17 36% /mnt/testfs[OST:5]

18

19 filesystem summary: 11.8G 5.4G 5.8G \

20 45% /mnt/testfs

䊻䎃䐷㤊㌗㻣᷍OST0002゙⽖䄲㈎㦌㕛㑬᷍㦯⼯㶚文件系统㾕㧌ⷝⱁ㾦㻃⭥⧃㬵

᷉ゕ㬚䊻㰚䇱 OSTs㩰㠞㉚⭹㳖᷊Ⱍㅌ㬈➽᷍㧈㻣㰚㬟ᷛ

1 client# lfs setstripe /mnt/testfs 4M 0 -1

2 client# dd if=/dev/zero of=/mnt/testfs/test_3 bs=10M count=100

3 dd: writing '/mnt/testfs/test_3': No space left on device

4 98+0 records in

5 97+0 records out

6 1017192448 bytes (1.0 GB) copied, 23.2411 seconds, 43.8 MB/s

23.1.2. 䊻㕛䅈⭥ OST㩰㆜䇤⪕ㅉ⹇㚽

㸋⡽㘃文件系统㋶ヅ⤜䔄᷍㧈⺜ OST㋶ヅ㬚䇤⤜㠞⽃᷍㪖䐢䄜〓ⱁ OSTsㅴ㆝

㕛䅈ⱙ㡅㰜 OSTs䇱⼽ⱁ㋶ヅ᷍䋓㋪䄵䊻 MDS㩰䇱䁂䋒㾵⭹㵄䇤㕛䅈⭥ OSTs䄵ⳡ䐚

MDS䊻䎃㾊 OSTs㩰㞅㾣⭥ⰵ㼔᱄

1. ⭨㔞MDSⴟ㹒㡘⤃㬚䇤lctl㘝㒏㆜䐚䊻㕛䅈⭥ OSTs㩰⪕ㅉ㾣ⰵ㼔ᷛ

1 mds# lctl set_param osp.fsname-OSTnnnn*.max_create_count=0

䊻文件系统䐱⪕ㅉ㾣文件㬒᷍ㅌ䐜㬚䇤㬄䈁⭥ OST᱄㋪䄵㵉⺞ㅌ㭞㈾㣉䄧⭞㡅㰜

OST㎕手Ⱀ㠞⽃㋶ヅ᷉ㅌ䊻㻣䄜ㅻㆊ㩽᷊᷍ 㵍㬒᷍㋪䄵㵉⺞㩟⨞⼮⪕ㅉ文件㎕⡜Ⱀ⭹㠞

⽃㋶ヅ᱄
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23.1.3. 䊻文件系统㚻㣉䄧㭞㈾

㧈⺜㿉䄋ㅌ文件㭞㈾⪴⭒㣑⭥ OST㣉䄧⭞㾣⭥ OST᷍䋓⡹㿌ㅌ㭞㈾㣉䄧᷉ⶕ䐧᷊

⭞㾣⭥㸜䐤᱄䔏ビ⭆⭥Ⳟⳉ㬨㬚䇤lfs_migrate㘝㒏᱄

23.1.4. ㅌ㆜䇤⭥ OST䐹㾣㩰㼀

䄜⭊㵄䇤⭥ OST㈎⺞䑘Ⱀ〓⡜Ⱀ㭞㈾䐹㾣㞅⽔⤜䊺䁰䐹⤜㠞⽃᷍㰝㗨䇇ⶤ䐹㾣

⡜ゅ』᷍䄵⢄䊺⪯㞅㾣文件⭞䎃㾊 OSTs㩰᱄

1 [mds]# lctl set_param osp.testfs-OST0002.max_create_count=20000

23.1.5. 䊻文件系统㚻㣉䄧䊋㭞㈾

23.1.5.1. 䎜㳆㚠㔝㣉䄧 Lustre 2.8䅞㧌㑬䊻MDTs䐏ヅ䐒ㅴ㣉䄧䊋㭞㈾᷉㚠㔝⼮㰘䅞ㅻ

⮄᷊⭥⹇㚽᱄⪬㣉䄧䐜㚽䊻䎜㚠㔝㩰䐕㾱᱄Lustre 2.12䅞㧌㑬㳖⫙⿐㚠㔝⭥⹇㚽᱄㏞

㧈᷍䄋ㅌ/testfs/remotedir㚠㔝⭥㚻㦾⪴⭒㣑㰚䊻⭥MDT㣉䄧⭞MDT0000,䄵䊫

㿎㩟⨞ⶤMDT᷍㬚䇤⭥㘝㒏㧈㻣:

1 $ cd /testfs

2 $ lfs getdirstripe -m ./remotedir which MDT is dir on?

3 1

4 $ touch ./remotedir/file.{1,2,3}.txtcreate test files

5 $ lfs getstripe -m ./remotedir/file.*.txtcheck files are on MDT0001

6 1

7 1

8 1

9 $ lfs migrate -m 0 ./remotedir migrate testremote to MDT0000

10 $ lfs getdirstripe -m ./remotedir which MDT is dir on now?

11 0

12 $ lfs getstripe -m ./remotedir/file.*.txtcheck files are on MDT0000

13 0

14 0

15 0

ⷝⱁ㾦㻃ボman lfs-migrate᱄

䓃䅃

㣉䄧㠻ヅ᷍㗠文件Ⱍ。⡜㞅䄜㾣⭥⢋㬗ⴜ᷉FID ᱄᷊䅓⪬᷍ⶤ文件䄓。ㅌ㾣⭥

inode⢁⼦㵉䐋ⷙ䇤⿈㋶ヅ䇇䇤᱄ゕ㬚㚻㦾㸕ⷝⶥ᷍䄜㾊系统⹅㉀᷉㏞㧈⡙⳾᱃⺊⭖⹅

㉀᷍NFS᷍Samba᷊㋪㚽㦵。ㅌ㣉䄧文件㬴㸋㾣文件᱄㧈⺜ Lustre系统㵉䐋㑬㾣⭥ FID

287



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

ⷙ NFS᷍⭌㋮⿈Ⱜ〓ⴟ㹒㡘㦵㬚䇤㈪⭥ FID⫇⺞㬒⭥文件㉅⢛᷍䋓䊻㣉䄧㠻ヅ⼮䐏

⽔᷍㣉䄧⭥文件㋪㚽⢅⭤⤜㋪ⳤ㸫᱄䐹㾣㡕Ⱀ NFSⴟ㹒ㅌ㯃㾣⡟⭹文件㉅⢛⫇᷍⭌

㋮⿈Ⱜ䄓㋪㚽㿉䄋䐹㾣㡕Ⱀ᷍䅓㸋㰝㗨㋪㚽。⫇㑬⺞㬒⭥文件㉅⢛᱄

23.1.5.2. 㳖⫙⿐㚠㔝㣉䄧 Lustre 2.8 䅞㧌㑬䊻 MDTs 䐏ヅ㣉䄧䊋㭞㈾ (㡅䐱⭥㚠㔝

⼮㰘䅞ㅻ⮄) ⭥⹇㚽᷍⭌㬨㰝⤜䐈⧷㳖⫙⿐㚠㔝⭥㣉䄧᷍䄓⤜䐈⧷ⷝⶥ㻷䇱㚠㔝⭥

㳖⫙㭞᱄Lustre 2.12 䋗ゴ㑬ⰵ䊻㣉䄧㬒䐹㾣㳖㚠㔝⭥⹇㚽᱄lfs migrate -m㘝

㒏䐜㚽ⰵ䎜㚠㔝䐕㾱᷍㰝。⭾⺊⭹㣉䄧䐙Ⰹ⭥㚠㔝ゑ㡅䓴㳖㚠᱄㏞㧈᷍䄋ㅌ⫔㾮

㚠㔝/testfs/largedir⭥㚻㦾⪴㡅䊻 MDT0000 㩰⭥⭒㣑㸜䐤㣉䄧⭞ MDT0001 ⼮

MDT0003᷍㤌䊬㾱䄵㻣㘝㒏:

1 $ lfs migrate -m 1,3 /testfs/largedir

䊋㭞㈾㣉䄧。ㅌ文件⼮㰘䅞ㅻ⮄䐒ㅴ㣉䄧⭞㡅㰜MDT᷍⭌⤜㪇ゑ文件㭞㈾⭥㣉䄧᱄

䊻㣉䄧⺞⧭䐱᷍㚠㔝ゑ㡅䓴文件㋪䄵㼒㠶㵉文件䄜䂚⡜ⳤ㸫᷍䎃㾊㵍䂚㬫䇤䇻䄡㎖䇻文

件㰘䅞ㅻ⮄⢁⼦⭥⹅㉀᱄㣉䄧㋪㚽。䇪䇻ⱁ䐷䊎䅓ⱙ㬈➽᷍㧈 MDS䐹㡕〓⪦㝭䄲㕛᱄

䊻䎃㾊㤊㌗㻣᷍㋪㚽⨗㻷䄜㾊䓴文件㋪㚽䄲㈎㣉䄧⭞㾣⭥ MDT᷍ⱙ㡅㰜䓴文件㦵㦜䊻

䊎㬝MDT㩰᷍⭌䎃㾊文件㦵㋪䎞⧄ⳤ㸫⭥㸫㳃᱄ㆃ㉗䎃㾊㸫㳃⽔᷍䇇ⶤ䊺⪯䐕㾱䈌䐏

㣑㼁㵍⭥lfs migrate -m㘝㒏㎕㶋⧪⪬㣉䄧᱄⭌㬨᷍㛛⤜㚽䐱䐚㬈➽⭥㣉䄧᷍䄓⤜

㚽⪴䄵㣑⭥㣉䄧㘝㒏㣉䄧⭞⤜㵍⭥MDTs᱄

(Lustre 2.12䅞㧌)

23.1.5.3. 㚠㔝䐹㳖⫙⿐ Lustre 2.14 ⟝㎉䄜ⶥ⢅㻷䇱㚠㔝⭥㳖⫙㭞⭥⹇㚽᱄lfs

setdirstripe -c㘝㒏㋪䄵䊻䄜㻷䇱⭥㚠㔝㩰䐕㾱᷍䄵ⶥ⢅㡅㳖⫙㭞᱄㏞㧈᷍䄜

㚠㔝/testfs/testdir䎞䊻⢅⫔᷍䊬㾱㻣㘇⭥㘝㒏᷍ㅌ㡅㳖⫙㭞䋗ゴ⭞ 2ᷛ

1 $ lfs setdirstripe -c 2 /testfs/testdir

㚍㦰㤊㌗㻣᷍㚠㔝䐹㳖⫙⿐ㅌ䐜㣉䄧䓴文件㚠㔝᷍⭌⤜。䄧Ⱀㅻ⮄᱄㧈㿉㵍㬒䄧Ⱀ

㚠㔝⼮ㅻ⮄᷍㤌䊻㰚䇱⭥MDS㩰䊬㾱䄵㻣㘝㒏ᷛ

1 mds$ lctl set_param mdt.*.dir_restripe_nsonly=0

䊻㚠㔝䐱䐹㳖⫙⿐⤜䊫㿎䐙Ⰹ MDT᷍㼁ⳕ᷍ⴟ㹒㡘。ⷚ㈾㋶ヅ⼮ㅻ⮄⭥㬚䇤㤊㌗

㸋䋗ゴ⭥㳖⫙䁂䋒 MDT᱄䊻䐹㳖⫙⿐⺞⧭䐱᷍㚠㔝⼮㡅䓴文件㋪䄵㼒㠶㵉文件䄜䂚ⳤ

㸫᷍䎃⼮㚠㔝㣉䄧㬨䄜䂚⭥᱄㵍䂚⭹᷍㛄㸿ⳉ䐱䐚㬈➽⭥䐹㳖⫙⿐᷍⭒ⴟ㹒㡘䓃䅃⭞㸕

㶋⧪⭥䐹㳖⫙⿐㬒᷍ㅌ䓵Ⱀ⿷ⶕ㬈➽⭥操作᱄

(Lustre 2.12䅞㧌)

23.1.5.4. 㚠㔝䓵Ⱀ⥑ Lustre 2.14⟝⼍䄜⹇㚽᷍⭒䄜㚠㔝⢅⭤⼽⫔㬒。䓵Ⱀ䋗ゴ

㳖⫙㭞᱄䎃㋪䄵㵉⺞䄵㻣㘝㒏㡕䇤:
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1 mds$ lctl set_param mdt.*.enable_dir_auto_split=1

⪆ⳃ㚠㔝䓵Ⱀ⥑⭥䓴文件㭞㬨 50k᷍ⶤ䐖㋪䄵㵉⺞䄵㻣㘝㒏ⶥ⢅ᷛ

1 mds$ lctl set_param mdt.*.dir_split_count=value

㧈⺜㬨䄜㠶㵉⭥㚠㔝᷍㚠㔝⭥㳖⫙㭞ㅌ⪴ 0䋗ゴ⭞ 4᷍䊻⭻ⱟ⪯⥑㬒⪴ 4䋗ゴ

⭞ 8᷍䄵⪬㏁㵧᱄㦜ⱙ᷍䔏䐶⭥㳖⫙㭞⤜。⧍⺞䓽MDT㭞᷍⭒䄜㚠㔝䊻㰚䇱⭥MDT

䐱㞅㶋⡰⽔᷍ㅌ㵄䐚㑲᱄䎃 delta䐖㋪䄵㵉⺞䄵㻣㘝㒏ⶥ⢅ᷛ

1 mds$ lctl set_param mdt.*.dir_split_delta=value

23.2. ⪕ㅉ⼮㏎ OST⧹

䇱㑬 OST⧹᷉OST Pool᷊⹇㚽᷍䇤⿈㈮㚽ㅌ OSTs䔊᷍⪴ⱙⷝゴ㒊』⭹⳦䐤ⰵ㼔᱄

``⧹''᷉Pool᷊䇖䇱䄜㘜䓷᷍䎃㘜䓷㵍 Lustreゐ㦛䐱㦌㳆 OST⭥䄜䓴ゐ㼁㑋᱄

OST⧹䔒䁎䄵㻣⺇䋓ᷛ

• 䄜 OST㋪䄵㬨ⱁ⧹⭥⧪䊒᱄

• OSTs䊻⧹㚻㗜䇱㯔㿓᱄

• ⧹㚻⭥㳖⫙㞅䔒䁎㠶㵉㳖⫙㞅⺇䋓᱄

• OST作㸋⧹⭥⧪䊒㬨㒊』⭥᷍㋪䄵㰇㬒ⷝⶥ᱄

Ⰹ䅆 OST⧹㬒᷍㋪䄵㆙㾱文件㞅᱄⭒㸋⧹㪉䐤文件〓㚠㔝㳖⫙㞅䐤㬒᷍䐜㋪䄵㬚

䇤⧹䐱⭥ OST㆙㾱㳖⫙⿐᱄㧈⺜㸋stripe_index䐙Ⰹ㑬䄜⤜㬨⧹⧪䊒⭥ OST᷍䋓

。Ⳗ⿹⫎㹔᱄

OST⧹㆗䇤䇻⪕ㅉ文件᱄㧈⺜⧹⭥Ⰹ䅆ⳃ㪛ⷝⶥ᷉㳎ゴ〓㩟⨞ OST〓⧹⡜㼛⿺᷊᷍

䄲⪕ㅉ⭥文件⤜㬽䇑㼍᱄

䓃䅃

㧈⺜䇤㋶⧹⪕ㅉ文件᷍ㅌⳖ⿹⫎㹔 ( EINVAL)᱄

㧈⺜㚔㚠㔝㬚䇤⧹㳖⫙㪉䐤ⱙⶤ⧹㰇⽔⡜㩟⨞᷍䋓䊻ⶤ㚠㔝䐱⪕ㅉ⭥㾣文件ㅌ㬚

䇤ⶤ㚠㔝⭥㚍㦰㳖⫙⿐㚄㬞᷉⳨⧹㳖⫙㚄㬞᷊᷍ ⤜。Ⳗ⿹⫎㹔᱄

23.2.1. OST⧹操作

OST⧹䊻MGS㩰⭥㞅䐤㦶䐟䐱Ⰹ䅆᱄㬚䇤lctl㘝㒏ᷛ

• ⪕ㅉ/㼛⿺⧹

• 䊻⧹䐱䋗ゴ/䄧⨞ OSTs

• 㑱⨗㰚䇱⧹ゑ㚔⧹䐱⭥ OSTs
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lctl㘝㒏⡹㿌䊻MGS㩰䊬㾱᱄㵍㬒᷍䄋㗕ㅌMDT⼮MGS⳦䊻㵍䄜ㅻ⮄㩰᷍䄋

㗕䊻MGSㅻ⮄㩰䊹 Lustre㋮⿈Ⱜ᷉㧈⺜䈌MDS㏌ ᱄᷊䎃㬨⡹㿌⭥᷍䄵䂊䐅䎞䊻䊬

㾱⭥⧹㘝㒏㬨ⴒ䎞㦘᱄

䓃䅃

䊻 MDS 㩰 䊬 㾱writeconf㘝 㒏 ㅌ ⤢ ⨞ 㰚 䇱 ⧹ 㾦 㻃 ᷉䄵 ゑ 㬚 䇤lctl

conf_param㪉䐤⭥㦯⼯㡅㰜⤯㭞 ᱄᷊㸳㗨ㅉ䅊㬚䇤ㅦ⡟䐕㾱⧹Ⰹ䅆᷉ ⼮conf_param㪉

䐤᷊᷍ 䄵⢄䊻䐕㾱writeconf⽔㋪䄵㤂㯪⭹䊺㻷㰝㗨᱄

䄋⪕ㅉ㾣⧹᷍㤌䊬㾱ᷛ

1 mgs# lctl pool_new fsname.poolname

䓃䅃

⧹㘜⧧㬨⧅⫐ 15䓷ⴜ⭥ ASCII⪏᱄

ㅌ䄲㘝㘜⭥ OSTゴ㧌⧹᷍䊬㾱ᷛ

1 mgs# lctl pool_add fsname.poolname ost_list

㡅䐱ᷛ

• ost_list㸋 fsname-OST index_range

• index_range㸋 ost_index_start - ost_index_end 〓

ost_index_start- ost_index_end/step

㧈⺜㋋㵘⭥ fsname⼮᷉〓᷊ㆂ㸓⭥ _UUID⡜㬂㔵㑬᷍㰜㗨ㅌ䓵Ⱀ⡜㳎ゴ᱄

㏞㧈᷍䋗ゴ㝝㭞⼦⭥ OSTs 䊻文件系统testfs ⭥ pool1䐱᷍㤂䊬㾱 pool_add

᷉䄜⪯㾵㳎ゴⱁ OSTs᷊ᷛ

1 lctl pool_add testfs.pool1 OST[0-10/2]

䓃䅃

㗠⪯䇱㾣⭥ OST㳎ゴ⭞⧹䐱᷍ㅌ⪕ㅉ㾣⭥llog㞅䐤エ㔝᱄㸋Ⳟ⢄㡑ボ᷍㛛㋪䄵䊬

㾱⭆㘝㒏㳎ゴⱁ OSTs᱄

⪴⧹䐱䄧⨞ OST᷍㤌䊬㾱ᷛ

1 mgs# lctl pool_remove

2 fsname.

3 poolname

4 ost_list

㼛⿺⧹᷍㤌䊬㾱ᷛ

1 mgs# lctl pool_destroy

2 fsname.

3 poolname
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䓃䅃

䊻ⶤ⧹⡜㼛⿺䐏㣑᷍㰚䇱⪬⧹䐱⭥ OSTsⰝ⡹㿌⡜䄧⨞᱄

㑱⨗㰚䐙Ⰹ文件系统䐱⭥㰚䇱⧹᷍䊬㾱ᷛ

1 mgs# lctl pool_list

2 fsname|pathname

㑱⨗䐙Ⰹ⧹䐱㰚䇱⭥ OSTs᷍䊬㾱ᷛ

1 lctl pool_list

2 fsname.

3 poolname

23.2.1.1. 㬚䇤lfs㘝㒏操作OST⧹ 䄜㾊lfs㘝㒏㋪䄵㞅⼰OST⧹㆙㾱操作᱄㬚䇤lfs

setstripe㋪ㅌ㚠㔝䈌 OST⧹㼁㑋᷍ゕ㚠㔝䐱⭥㰚䇱㾣⧄⺇文件⼮㾣㚠㔝䄓ㅌ䊻⧹

䐱⪕ㅉ᱄lfs㘝㒏㋪䇤䇻㑱⨗文件系统䐱⭥⧹⼮⧹䐱⭥ OST᱄

ㅌ㚠㔝䈌⧹㼁㑋᷍䄵㬚㾣文件⼮㾣㚠㔝Ⱍㅌ䊻⧹䐱⪕ㅉ᷍㤌䊬㾱ᷛ

1 client# lfs setstripe --pool|-p pool_name

2 filename|dirname

㪉䐤㳖⫙㚄㬞᷍䊬㾱ᷛ

1 client# lfs setstripe [--size|-s stripe_size] [--offset|-o start_ost]

2 [--stripe-count|-c stripe_count] [--overstripe-count|-C

stripe_count]

3 [--pool|-p pool_name]

4

5 dir|filename

䓃䅃

㬚䇤㸿㾈⭥⧹㘜⧧᷉ⶤ⧹⤜⫇䊻〓⧹㘜⧧⫎㹔᷊䐙Ⰹ㳖⫙᷍lfs setstripeㅌⳖ

⿹⫎㹔᱄䊬㾱lfs pool_list䄵㦘⡄ⶤ⧹⫇䊻㣳㘜⧧㭅㧌䎞㦘᱄

lfs setstripe⭥-pool䁂㼏䈌㡅㰜㾿㬯ⴜデ㦾᱄㏞㧈᷍㛛㋪䄵䊻㚠㔝㩰㸋㳖⫙

㪉䐤㘘㦘⭥㡑㬝㰘䅞᱄

23.2.2. OST⧹㬚䇤ㅉ䅊

䄵㻣㬨㬚䇤 OST⧹⭥䄜㾊ㅉ䅊ᷛ

• 㚠㔝⼮文件㋪䄵ゴ㎊䍚㭕㾵 (EA)᷍㬚㳖⫙㪉䐤㈷㻿䇻⧹㚻᱄
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• ㋪䄵㬚䇤⧹ㅌ㼁㵍ゝ㭖〓㾵㚽᷉ⷝ㕞〓ⷝ㌍᷊⭥ OSTs㸋䄜䔊᷍〓䎀ㅌ㚔㾊作䄖

㠌⼤⭥ OSTs㸋䄜䔊᱄㏞㧈᷍㋪㸋 SATA OST⼮ SAS OST᷍〓䎀䊗⧭ OST䈌

⡟⭹ OST᱄

• 䊻 OST⧹䐱⪕ㅉ⭥文件㵉⺞ㅌ⧹㘜⧧⡄㒕䊻文件 LOV EA䐱㎕ⷛ䓺⧹᱄

23.3. 䊻 Lustre文件系统䐱㳎ゴ OST

䊻㻷⫇⭥ Lustre文件系统䐱㳎ゴ䄜 OSTᷛ

1. 㵉⺞㘝㒏㳎ゴ䄜 OSTᷛ

1 oss# mkfs.lustre --fsname=testfs --mgsnode=mds16@tcp0 --ost --index=12

/dev/sda

2 oss# mkdir -p /mnt/testfs/ost12

3 oss# mount -t lustre /dev/sda /mnt/testfs/ost12

2. 㣉䄧㭞㈾᱄

㾣䋗㋶⭥ OSTㅌ㬚文件系统⳨⧄⤜㠞⽃᱄㾣文件⪕ㅉㅌ䓵Ⱀ㆙㾱㠞⽃᱄㧈⺜䎃㬨

䄜㾣⭥文件系统〓䎀文件⡜Ⰹ㠻㾿フ᷍㚨㗕㋪㚽⤜㿉䄋㆙䄜⤞⭥⹅作᱄䊻㎊䍚䐏㣑⫇

䊻⭥文件㋪䄵㵉⺞㈮⭹㋞⡕㎕䐹㾣㠞⽃᷍䐜㿉ビ⭆⭥ㅦ⡟㎕㬖㻷᱄

㡅〚⡟Ⳟⳉ㸋ᷛⶕ䐧㻷䇱文件⭞㑺㬒文件᷍㦜⽔䇤㑺㬒文件㳇㈪文件᱄䓃䅃⤜䄋

䊻䇤⿈〓䇇䇤⧭㿓䎞䊻㾕㧌⭥文件㩰㆙㾱操作᱄ⶤ操作ㅌ䊻䎜 OSTゐ㩰䐹㾣㆙㾱

㳖᱄

䄜㘘䐨⭥㣉䄧ㅦ⡟ㅌ䐕㾱䄵㻣操作ᷛ

• ネ⥊⭒㣑㭞㈾㞅᱄

• ェ㰄䇱ⱁ㩺㭞㈾㿉䄋⪴㗠㕛䅈⭥ OST㣉䄧䐢㋶⭥ OST᱄

• 䊻ⷙⰉ⭥㕛䅈⭥ OST㯲㰘文件᷉㬚䇤 lfs getstripe ᱄᷊

• 㻿Ⰹ㚠⢋ OST᷉㬚䇤 lfs getstripe ᱄᷊

• 䐜ⶕ䐧ⶶ⼤㚽⹜ㆃ㉗⤜㠞⽃䓕㲍⭥㭞㈾᱄

㧈 ⺜ Lustre 文 件 系 统  ㏎ 䊒 㻄 㶜 ㆙ 䄜 ⤞ 㲞 㰘 ⪬ Ⳟ ⳉ᷍ ㋪ 䄵 䊻

/proc/fs/lustre/osc/*/rpc_stats㻣䍳⭞㗠 OST⪦㝭㬚䇤统ェ㾦㻃᱄

23.4. 㬖㬊䐒ㅴ I/O

Lustre㧎件䐈⧷⫓㋋ O_DIRECT⢋䐟᱄

㬚䇤 read()⼮ write()⮘䇤⭥䇇䇤⧭㿓⡹㿌㳂⹊䊻䄔⢀ㆈ㩰ⰵ㡌⭥⨆㤙᷉㵉

⧄㸋 4K ᱄᷊㧈⺜ⰵ㡌Ⳟ㬞⤜䎞㦘᷍䋓ㅌⳖ⿹-EINVAL᱄䊻㋮⿈Ⱜ䐕㾱⫔㑠 I/O㣳㬽 CPU

㾵㚽㻿䐧᷉⭒ CPU㏜䇤㔫⫐⭞ 100᷊᷆ ⭥㤊㌗㻣᷍䐒ㅴ I/O㋪㚽䇱䑛䇻㳂ⷀ㾵㚽᱄
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23.4.1. ㅌ文件系统ⰵ㼔㪉䐤㸋⤜㋪⢅

⤜㋪⢅⭥文件〓㚠㔝㬨䐙㸿ⳉ㾿ⶥ᱃䐹㘝㘜〓㩟⨞⭥文件〓㚠㔝᱄䊬㾱䄵㻣㘝㒏㆙

㾱㪉䐤ᷛ

1 chattr +i

2 file

㬚䇤 chattr -i䄧⨞ⶤ⢋䐟᱄

23.5. 㡅㰝 I/O䁂㼏

⡟ㅻㆊ㩽㡅㰜 I/O䁂㼏᷍⟝㎉㾄䂊⼮⼮ ptlrpcd㼀⧭⧹᱄

23.5.1. Lustre㾄䂊⼮

㸋㑬ⳡ䐚㶙㕈㭞㈾㰑᷍Lustre㋮⿈Ⱜ㋪䄵䐕㾱㑞䐷㏁㾮⭥㭞㈾㾄䂊⼮ᷛ㚻⫇᷉䇤

䇻㋮⿈Ⱜ㚻⫇䐱⭥㭞㈾᷊⼮㼀㔘᷉䇤䇻㶙㕈䐱⪌㭅⭥㭞㈾ ᱄᷊ⰵ䇻㗠䐷㾄䂊⼮㏁㾮᷍ェ

㰄䊻㋮⿈Ⱜ⼮ⴟ㹒㡘㩰Ⱒ㾕㭞㈾⭥ 32㸜㾄䂊⼮᷍䄵㦘⡄㭞㈾䊻㶙㕈⪌㭅䐱㸕⡜㠧᱄

ldiskfs⡙⳾文件系统⤜䐕㾱㦯⼯⧷㈤㾵㾄䂊⼮᷍䅓⪬㰝⤜ネ⥃ OST文件系统䐱⭥㭞

㈾㰑᱄

䊻㚍㦰㤊㌗㻣᷍㾄䂊⼮⹇㚽䊻㋮⿈Ⱜㅻ⮄㩰㡕䇤᱄㧈⺜㋮⿈Ⱜ〓 OSTネ⥃⭞㾄䂊

⼮⤜㠆㞅᷍䋓䊻系统㦶䐟䐱エ㔝㏁㯧䄵㻣⭥⫎㹔ᷛ

1 LustreError: BAD WRITE CHECKSUM: changed in transit before arrival at OST: \

2 from 192.168.1.1@tcp inum 8991479/2386814769 object 1127239/0 extent [10240\

3 0-106495]

㧈⺜ⳃ㪛䎃䐷㤊㌗᷍㋮⿈Ⱜㅌ䐹Ⱒ/㾕㬽䇑㼍⭥㭞㈾㹆⪯᷍䄵⢄㵉⺞㶙㕈〒㦂㭞㈾

⭥㶋䎜ⶒ⡟᱄㧈⺜㦵㦜⤜㋪㾱᷍䋓ㅌⳖ⿹ I/O⫎㹔䐢䇇䇤⧭㿓᱄

㡕䇤㑞䐷㏁㾮⭥㾄䂊⼮᷉㚻⫇⼮㼀㔘᷊᷍ 㤌䊬㾱ᷛ

1 lctl set_param llite.*.checksum_pages=1

㆜䇤㑞䐷㏁㾮⭥㾄䂊⼮᷉㚻⫇⼮㼀㔘᷊᷍ 㤌䊬㾱ᷛ

1 lctl set_param llite.*.checksum_pages=0

⥊㋕㼀㔘㾄䂊⼮⭥䓕㲍᷍㤌䊬㾱ᷛ

1 lctl get_param osc.*.checksums

23.5.1.1. ⷝⶥ㾄䂊⼮㰄ⳉ 㚍㦰㤊㌗㻣᷍Lustre 㧎件㬚䇤 adler32 㾄䂊⼮㰄ⳉ᷍䅓

㡅㔔⟕㾵㣠㣳ⰵ㾵㚽䇑㼍㼁ㅰ crc32 ⷝ⭮᱄Lustre 文件系统㏎䊒㋪䄵㵉⺞lctl

get_paramⷝⶥ㾄䂊⼮㰄ⳉ᷉㉀㳆㦂㉗䇻㚻⼬䐈⧷㤊㌗ ᱄᷊
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䄋⥊㋕ Lustre㧎件䎞䊻㬚䇤⭥㾄䂊⼮㰄ⳉ᷍㤌䊬㾱ᷛ

1 $ lctl get_param osc.*.checksum_type

ⷝⶥ㼀㔘㾄䂊⼮㰄ⳉ᷍㤌䊬㾱ᷛ

1 $ lctl set_param osc.*.checksum_type=

2 algorithm

䓃䅃

㚻⫇㾄䂊⼮䓽㬨㬚䇤 adler32㰄ⳉ᷉㧈⺜㋪䇤᷊᷍ 䐜䇱䊻 adler32⤜㚽㬚䇤㬒⤦。⿹

㵬⭞ crc32㰄ⳉ᱄

䊻䄵㻣㬟㏞䐱᷍lctl get_param㘝㒏㦘Ⰹ㑬 Lustre 㧎件䎞䊻㬚䇤 adler32 㾄䂊

⼮㰄ⳉ᷍㰇⽔㬚䇤lctl set_param㘝㒏ㅌ㾄䂊⼮㰄ⳉⷝⶥ㸋 crc32᷍⤃䊬㾱⭻ⱟ

lctl get_param㘝㒏㦘㦰㻷䊻䎞䊻㬚䇤 crc32㾄䂊⼮㰄ⳉ᱄

1 $ lctl get_param osc.*.checksum_type

2 osc.testfs-OST0000-osc-ffff81012b2c48e0.checksum_type=crc32 [adler]

3 $ lctl set_param osc.*.checksum_type=crc32

4 osc.testfs-OST0000-osc-ffff81012b2c48e0.checksum_type=crc32

5 $ lctl get_param osc.*.checksum_type

6 osc.testfs-OST0000-osc-ffff81012b2c48e0.checksum_type=[crc32] adler

23.5.2. Ptlrpc㋮⿈Ⱜ㼀⧭⧹

㬚䇤⫔㾮 SMPㅻ⮄⭥ Lustre㋮⿈Ⱜ㿉䄋䊻㚻⼬㚻䇱㻵䑙⭥⤃㾱㾵᷍䄵⡽㘃㚔

CPU⫐⭞ 100᷆⭥㏜䇤㔫ⱙ㡅㰜 CPU㦕㼁ⰵ㋶㻱⭥㤊㌗᱄⭒䄜⭆㼀⧭⢊㏛䄜⫔㚠

㔝㬒᷍䎃㸫㳃ㅌ䇩㡅㘘㻵᱄

Lustre ㋮⿈Ⱜ㬖㻷㑬䄜 PtlRPC 㬹⿅⧭㿓㼀⧭⧹᷍䄵⪕ㅉⱁ㼀⧭㎕㳂⹊䅍⤞

RPC㤌㤔ⴟ㹒᷍ゕ㬚䐜䇱䄜䇤⿈㋶ヅ⭥㼀⧭䊻䊬㾱᱄ptlrpcd㼀⧭⭥㭞㑠㬨䊻㚄㌊ゴ䊹

㬒㵉⺞㚄㌊䁂㼏㋹䐧⭥᱄㚍㦰㤊㌗㻣᷍㗠 CPU⤼。⥛㪛㑞ⴟ㹒㼀⧭᱄

㼀⧭操作⫇䊻ㅌ㼀⧭㩰㻣文⪴䄜 CPU䄧Ⱀ⭞㒎䄜 CPU⭥⧪⡟㸫㳃᷍䎃ㅌ⭝䐣

CPU⫇⭥㰑⼥᱄㸋㑬ㅖ⭮⧪⡟᷍㋪䄵ㅌ ptlrpc㼀⧭⟔Ⰹ⭞ CPU᱄⭌㬨᷍⟔Ⰹ⭥㼀⧭䊻

CPU㗇᷉㋪㚽㗇䇻䐕㾱㡅㰜㦯㹒᷊㬒㋪㚽㸿ⳉ㌍㯺㼍䇇᷍㣳㼀⧭䋓⡹㿌⭩⫞᱄

㋝㔨⭞䎃㾊䅓㯹᷍ptlrpc㼀⧭⧹㋪䄵㬨⟔Ⰹ㼀⧭⼮⳨⟔Ⰹ㼀⧭⭥」⼰᱄系统操作䊒

㋪䄵ⷚ㈾系统⫔㾂⼮⹅作㑠㎕㆙㾱㠞⽃᱄

23.5.2.1. ptlrpcd ⤯ 㭞 䎃 㾊 ⤯ 㭞 作 㸋 ptlrpc 㚄 ㌊ ⭥ 䁂 㼏᷍ 䇇

䊻/etc/modprobe.conf〓etc/modprobe.d㚠㔝䐱㪉䐤.

1 options ptlrpcd ptlrpcd_per_cpt_max=XXX
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㪉䐤㗠 CPU⤼⪕ㅉ ptlrpcd㼀⧭⭥㭞㑠᱄㧈⺜㸕䐙Ⰹ᷍䋓㚍㦰㸋㗠⤼䄜㼀⧭᷍⟝

㎉⧍㼀⧭ CPU᱄䔏ⱁ㸋㗠⤼ 2㼀⧭᱄

1 options ptlrpcd ptlrpcd_bind_policy=[1-4]

䇱㼀⧭䈌 CPU⭥⟔Ⰹ᷍䇱䄵㻣㯥䐷⥀㔵ᷛ

• PDB_POLICY_NONE(ptlrpcd_bind_policy=1)㰚䇱㼀⧭Ⱍ⤜⟔Ⰹ᱄

• PDB_POLICY_FULL(ptlrpcd_bind_policy=2)㰚䇱㼀⧭⧃㬵⟔Ⰹ CPU᱄

• PDB_POLICY_PAIR(ptlrpcd_bind_policy=3)䎃㬨㚍㦰⥀㔵᱄㼀⧭⡜㞅㸋⟔Ⰹ/⳨

⟔Ⰹⰵ᱄㗠㼀⧭᷉⟔Ⰹ〓㋶㻱᷊Ⱍ䇱䄜【⟊㼀⧭᱄ptlrpcdゴ䊹⥀㔵㬒㬚䇤【

⟊㾯㬞᷍㉗Ⰹ㼀⧭䊻 CPU㩰㧈⼯㞅᱄

• PDB_POLICY_NEIGHBOR(ptlrpcd_bind_policy=4)㼀⧭⡜㞅㸋⟔Ⰹ/⳨⟔Ⰹⰵ᱄㗠

㼀⧭᷉⟔Ⰹ〓㋶㻱᷊Ⱍ䇱㑞【⟊㼀⧭᱄

⭻ⱟ㬏㯥䍣 Lustre文件统䍰㣱⼮ⱁ䊹⡄⿅

24.1. ⶦ㎡

ⱁ䊹⡄⿅᷉MMP᷊⹇㚽䇤䇻ⳡ䐚 Lustre文件系统䊹⭞ⱁㅻ⮄᱄⪬⹇㚽䊻⹓

㼎⫇⪃㈔䐱⳨⧄䐹䄋᷉㧈 OSS䍰䓋䄧ⰵ⹓㼎㵍䄜 LUN㬒 ᱄᷊

⽔Ⱜ文件系统ldiskfs䐈⧷ MMP〛䐧᱄文件系统㌊䇪kmmpd㬹⿅㆙⧭㗠ⷕ 1㘌

ⷝ㾣䄜⪯᷍䊻㌊䐱㾕㧌㿓㑱⼦᱄㧈⺜文件系统⡜㶋㦌㾗䊹᷍䋓䊻ⶤ㌊䐱㾕㧌䄜㲹㭃

⭥''clean''㿓㑱᱄䊹文件系统㬒᷍ldiskfsㅌ。ネ⥊MMP㌊㬨ⴒ⟝⼍''clean''㿓㑱᱄

ゕ㬚MMP㌊⟝⼍ⶤ''clean''㿓㑱᷍㸋ⳡ䐚⨗㻷䄵㻣㤊㌗᷍ldiskfs䄓。⭩⫞䄜Ⱟ㬒

ヅᷛ

• 㧈⺜ I/O㒘㑠⼽⫔᷍MMP㌊ⷝ㾣㋪㚽㿉䄋ⷝ⧅⭥㬒ヅ᱄

• 㧈⺜㒎䄜ㅻ⮄㬵㵝䊹㼁㵍⭥文件系统᷍䋓㋪㚽ⳃ㪛''㈛䎚''㤊㌗᱄

㡕䇤MMP⽔᷍䊹䄜ⶪ㈜⭥文件系统䐢㩺㿉䄋 10㘌᱄㧈⺜文件系统㸕⡜㶋㦌㾗

䊹᷍䋓文件系统䊹㋪㚽㿉䄋ⷝⱁ㬒ヅ᱄

䓃䅃

MMP⹇㚽㆗䊻 Linux 2.6.9ゑⷝ㾣⭥㚻⼬⟇⡟㩰⭤⭞䐈⧷᱄

24.2. ⱁ䊹⡄⿅㼁操作

䊻㾣⭥ Lustre文件系统㩰᷍㧈⺜㬚䇤㑬䍰䓋䄧㣳㚻⼬⼮e2fsprogs⟇⡟䐈⧷᷍

mkfs.lustre。䊻ⷒ㬞⿐㬒䓵Ⱀ㡕䇤MMP᱄䊻㻷䇱文件系统㩰᷍Lustre文件系统㏎

䊒㋪䄵䊻㾗䊹文件系统㬒手Ⱀ㡕䇤MMP᱄
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㬚䇤䄵㻣㘝㒏㦘ⰉMMP㬨ⴒ䎞䊻ⶤ Lustre文件系统䐱䊬㾱 ⪴᷍ⱙ㡕䇤〓㆜䇤MMP

⹇㚽᱄

㦘ⰉMMP㬨ⴒ䄲㡕䇤᷍㤌䊬㾱ᷛ

1 dumpe2fs -h /dev/block_device | grep mmp

㭅⨗㬟㏞㧈㻣ᷛ

1 dumpe2fs -h /dev/sdc | grep mmp

2 Filesystem features: has_journal ext_attr resize_inode dir_index

3 filetype extent mmp sparse_super large_file uninit_bg

手Ⱀ㆜䇤MMP᷍㤌䊬㾱ᷛ

1 tune2fs -O m̂mp /dev/block_device

手Ⱀ㡕䇤MMP᷍㤌䊬㾱ᷛ

1 tune2fs -O mmp /dev/block_device

㡕䇤MMP⽔᷍㧈⺜ldiskfs䊻文件系统䊹⽔ネ⥃⭞ⱁ⪯䊹⧃㬵᷍ㅌ。䔉䐚䎃

㾊䊹⧃㬵᷍⤃⡉㩰⪯ⷝ㾣MMP㌊⭥㬒ヅ᱃ㅻ⮄㘜⧧⼮⭒㣑文件系统㰚䊹⭥㪉⡙

㘜᱄

⭻ⱟ㬏㹆䍣㞅ⱏ㞅䐤⼮㏎

25.1. 㞅ⱏ㼁操作

㪉䐤㞅ⱏㅌ䊫㿎系统㏎䊒ⰵ䇤⿈᱃䔊〓㼏㚠㋪㬚䇤⭥⪦㝭㋶ヅ㑠㆙㾱㻿䐧᱄㞅ⱏ

䇪 root䇤⿈㪉䐤᷍㋪䎌ⰵ㦬䇤⿈᱃䔊〓㼏㚠㆙㾱䐙Ⰹ᱄文件㾕㧌㞅䐤㑬㞅ⱏ⭥㤙䐏

㣑᷍ㅌネ⥊⪕ㅉ䎀㰚䊻䔊⭥㞅ⱏ㤊㌗᱄㧈⺜⫇䊻㞅ⱏ᷍䋓文件⫔㾂ㅌェ㧌䔊⭥㞅ⱏ᱄㧈

⺜⤜⫇䊻㞅ⱏ᷍䋓䊻㾕㧌文件䐏㣑ネ⥊㰚䇱䎀⭥䇤⿈㞅ⱏ᱄㵍䂚⭹᷍㧈⺜䇤⿈⺞Ⱙ㬚䇤

㞅⭥㋶ヅ᷍䄓㋪ⰵ㲹Ⰹ⹇㚽⭥ inode㬚䇤㤊㌗㆙㾱㋹䐧᱄

Lustre㞅ⱏ䐕㾱㬒䈌⢋䓝⭥ Linux㞅ⱏ䊻䄵㻣゙Ⳟ㘇䇱㰚⤜㵍ᷛ

• 㞅ⱏ㵉⺞lfs⼮lctl㘝㒏㆙㾱㏎᷉䊹⽔ ᱄᷊

• Lustre㧎件䐱⭥㞅ⱏ⹇㚽⤝䊻䎜系统䐱᷉䅓㸋 Lustre文件系统㬨⤝㬞文件

系统 ᱄᷊䅓⪬᷍Lustre㩰⭥㞅ⱏ㪉䐤⼮㾱㸋䈌⡟⭹⪦㝭㞅ⱏ䊻䄵㻣゙Ⳟ㘇䇱㾊⤜

㵍ᷛ

• 㗜䇱⭆䄜⭥㏎ㅻ⮄ᷛ䄜㾊㘝㒏⡹㿌䊻MGS㩰䐕㾱᷍䄜㾊⡹㿌䊻MDSs⼮ OSSs

㩰䐕㾱᷍㒎䄜㾊⡹㿌䄋䊻㋮⿈Ⱜ㩰䐕㾱᱄

• 㑄Ⱙᷛ⡟⭹㞅ⱏ㵉⧄䐙Ⰹ㣈䓷ㅻ⢇㔫᷍ⱙ Lustre㬚䇤⭥䔏㾂㞅ⱏ⢇㔫㸋 1䍸

䓷ㅻ᱄
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• 䓝㦘Ⱙᷛ㞅ⱏ㾦㻃⤝䊻䎜文件系统䐱᷍䐜䇱ⰵ㈓䐚⭥文件系统⤦㚽㆙㾱㈌㦘

ェ㰄᷍䄵㈂㋪㚽ブ㩺䎞⧄㬚䇤㬒⭥㾵㚽㋋㼛᱄

• 㞅ⱏ䄵㑠⿐Ⳟ㬞㞅⼮㬚䇤᱄

• ㋮⿈Ⱜ䊹㬒⤜㪉䐤usrquota〓grpquota䁂㼏᱄㋶ヅェ㰄⹇㚽䊻㚍㦰㤊㌗㻣㬝

䐶⪇䇻㡕䇤䓕㲍᷍㵍㬒㋪䄵㬚䇤lctl conf_param䊻㗠文件系统〚⪂㩰㡕䇤

〓㆜䇤㞅ⱏ⹇㚽᱄

(Lustre 2.8䅞㧌)

䐖 ⭤ 䓃 䅃 ⭥ 㬨᷍lfs quotaon᱃lfs quotaoff᱃lfs quotacheck⼮

quota_type䓴㘝㒏⪴ Lustre 2.4.0㋋㬝⳰㡛᷍⤃䊻 Lustre 2.8.0䐱㶋㦌㩟⨞᱄

䓃䅃

㈂ Lustre㧎件䐱㳂⹊㑬㞅ⱏ⹇㚽᷍⭌⤜。㣠䐧䐕㾱 root㞅ⱏ᱄

lfs setquota -u root᷎⤜㣠䐧䐕㾱㞅ⱏ᱄

lfs quota -u root᷎㻵㬟 Lustre㚻⤠㭞㈾᷉⫔㾂Ⱀ㲍⢅⿐㣳⤜㚽䓝㦘ⳕ䇔

䊹⮄㋪ボ㌊᷊⼮ inode㬚䇤㤊㌗᱄

25.2. 㡕䇤⪦㝭㞅ⱏ

Lustre⭥㞅ⱏ㪉ェㅌ㏎⼮䐕㾱䈌䓫䊕㬚䇤⼮ェ㰄㋋᱄Lustre㧎件䋑㏎⼮䐕

㾱᷍⽔Ⱜ文件系统䋑䓫䊕㬚䇤⼮ェ㰄᱄䅓⪬᷍⡹㿌㻩䊻⽔Ⱜ⪦㝭系统㩰㡕䇤㞅ⱏ᱄

䓃䅃

㞅ⱏ㪉䐤䇪MGS⢁㝦᷍⡟ㅻ䐱⭥㰚䇱㪉䐤㘝㒏⡹㿌䊻MGS㩰䊬㾱᱄㼏㚠㞅ⱏ㪉䐤

䋓㿉䄋 Lustre 2.10〓ⷝⷀ⟇⡟᱄ⷚ㈾⤜㵍⭥㚻⼬⟇⡟⼮⽔Ⱜ系统㏁㾮᷍㉗Ⰹ㬨ⴒ㿉䄋⤚

Ⰲⴟ㹒㡘᱄

㞅䐤 㬨ⴒ㿉䄋⤚Ⰲⴟ㹒㡘

ldiskfs㣳㚻⼬⟇⡟⭮䇻 4.5 㞅ⱏ⪴㪉⡙ⳃ㯮〒㦂㞅ⱏ⭥㤌㤔⤃⭩⫞⿹ⶕ᱄

ldiskfs㣳㚻⼬⟇⡟㸋 4.5ゑ䄵㩰 ⤜㿉䄋

zfs⟇⡟㸋 0.8ゑ䄵㩰᷍㚻⼬⟇⡟⭮䇻 4.5 㿉䄋

zfs⟇⡟㸋 0.8ゑ䄵㩰᷍㚻⼬⟇⡟㸋 4.5ゑ䄵㩰 㿉䄋

*䓃䅃ᷛ⭮䇻 0.8⭥ zfs⟇⡟⤜䐈⧷㼏㚠㞅ⱏ᱄

㪉䐤㶋⧪⽔᷍⡹㿌䊻MDT㩰䐕㾱㞅ⱏ䓕㲍⭥䂊䐅᱄㈂㞅ⱏ䐕㾱䇪 Lustre㧎件

㏎᷍⭌㗠 OSD⭥㬖㬊䄡㎖䇻⽔Ⱜ文件系统㎕㸍⿅㗠䇤⿈/䔊/㼏㚠⭥ block/inode㬚

䇤᱄䅓⪬᷍㬚䇤 ldiskfs⼮ ZFS⽔Ⱜ㪉䐤㞅ⱏ⫇䊻⥏䅍᱄
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• ldiskfs ⽔Ⱜ᱄mkfs.lustre⪕ㅉ㋶㞅ⱏ文件⤃㡕䇤⧍㌊䐱⭥ QUOTA ⹇㚽⢋

䐟᷍ⶤ⢋䐟。䊻䊹㬒䓵Ⱀ⫓㋋㞅ⱏ⹇㚽᱄⭒ QUOTA ⹇㚽⢋䐟⫇䊻㬒᷍㵉⺞

㾿ⶥe2fsck㾿ⶕ㞅ⱏ文件᱄㼏㚠㞅ⱏ⹇㚽䊻㚍㦰㤊㌗㻣⪇䇻㆜䇤䓕㲍᷍㿉䄋䊬

㾱tune2fs手Ⱀ㡕䇤㗠㚠⢋᱄㧈⺜䇤⿈᱃䔊⼮㼏㚠㞅ⱏ㬚䇤⤜䄜䐣᷍䋓䊻㰚䇱

㸕䊹⭥MDT⼮ OST㩰䊬㾱e2fsck -f᱄

• ZFS⽔Ⱜ᱄ZFS⭮䇻 0.8.0⭥⟇⡟㩱⤜䐈⧷㼏㚠㞅ⱏ⹇㚽᱄ェ㰄 ZAP䇪 ZFS文件

系统⪕ㅉ⼮㸍⿅᱄㰅㦜 ZFS㋪䄵ⷛ䓺㗠䇤⿈⼮䔊㌊⭥㬚䇤㤊㌗᷍⭌㰝⤃⤜⪇㏎

zfs-0.7.0䐏㣑⭥ ZFS⟇⡟⭥ inodeェ㰄᱄ZFS OSD⡟㪎㳂⹊㑬 inodeⷛ䓺䐈⧷᱄䇱

㑞䁂㼏㋪䇤ᷛ

1. ZFS OSD ⷚ㈾ⷙⰉ䇤⿈〓䔊㬚䇤⭥㌊⭥㭞㑠㎕ェ䎞䊻㬚䇤⭥ inode ⭥㭞

㑠᱄㡕䇤ⶤ㚄㬞᷍㤌䊻㚠⢋⭥ⴟ㹒㡘㩰䊬㾱䄵㻣㘝㒏ᷛlctl set_param

osd-zfs.${FSNAME}-${TARGETNAME}.quota_iused_estimate=1᱄

2. 䈌㌊ェ㰄㏁㯧᷍䓉䇤 ZAP䄓⪕ㅉ㑬 ZFS OSD㎕㸍⿅㗠䇤⿈⼮䔊 inode⭥㬚䇤᱄

㚍㦰㚄㬞㻣᷍quota_iused_estimate⡜㪉䐤㸋 0⭥㚍㦰㚄㬞᱄

䓃䅃

㧈㿉䊻 ldiskfs 文件系统㩰᷉䐹㾣᷊㡕䇤㋶ヅ㬚䇤㞅ⱏ᷍䋓㿉ⰵ㰚䇱㚠⢋䊬

㾱tune2fs -O quota᱄ⶤ㘝㒏ㅌ㪉䐤⧍㌊䐱⭥ QUOTA ⹇㚽⢋䐟᷍⤃䊻㚻⤠䊬

㾱e2fsck᷉㚠⢋⡹㿌⪇䇻㵲〛䓕㲍᷊䄵䎌ⰵ㗠 UID/GID⭥⪦㝭㬚䇤㤊㌗⹚ㅉ㭞㈾

㌃᱄

⡜ⷒ㬞⿐㸋 Lustre 2.10 ⟇⡟䐏㣑⭥ Lustre 文件系统㦵㦜㋪䄵➓㦌⭹㪞⭞⟇⡟

2.10᷍⭌䐜䇱ⰵ㰚䇱 ldiskfs⽔Ⱜ㚠⢋䊬㾱tune2fs -O project〓䎀䊻 2.15.0⟇⡟㩰

⤦。䇱㼏㚠㞅ⱏ㬚䇤㤊㌗⡉⹇㚽᱄ⶤ㘝㒏ㅌ㪉䐤⧍㌊䐱⭥ PROJECT⹇㚽⢋䐟᷍⤃

䊬㾱 e2fsck᷉㚠⢋⡹㿌⪇䇻㵲〛䓕㲍 ᱄᷊

䓃䅃

䊻㬚䇤 ldiskfs ⽔Ⱜ⭥ⴟ㹒㡘ㅻ⮄㩰᷍Lustre 㿌➓䓑䐈⧷㞅ⱏ⭥ e2fsprog ⟇⡟

᷉ZFS ⽔Ⱜ⤜㿉 e2fsprogs ᱄᷊㵉⧄᷍㸳㗨ㅉ䅊㬚䇤https://downloads.hpdd.intel.com/public/

e2fsprogs/㩰㳂⹊⭥䔏㾣 e2fsprogs⟇⡟᱄

ldiskfs OSD䄡㎖⢋䓝⭥ Linux㞅ⱏ⹇㚽㎕㸍⿅⪦㝭㩰⭥㞅ⱏェ㰄㾦㻃᱄䅓⪬᷍㧈⺜

㬚䇤㑬 ldiskfs⽔Ⱜ᷍䊻 Lustreⴟ㹒㡘㩰䊬㾱⭥⭥ Linux㚻⼬⡹㿌㡕䇤CONFIG_QUOTA᷍

CONFIG_QUOTACTL⼮CONFIG_QFMT_V2᱄

㞅ⱏ䐕㾱⹇㚽㋪Ⱑ㑃⭹⫓㋋〓⡶᷍ⱙ䈌㬝䐶㡕䇤⭥㋶ヅェ㰄⹇㚽㸿᱄⫇䊻䄜

⭆䄜⭥㗠文件系统⭥㞅ⱏ⤯㭞㎕㋹䐧 inode/block㞅ⱏ䐕㾱᱄㼒㰚䇱䇡㈤⤯㭞䄜䂚᷍⪬㞅

ⱏ⤯㭞㋪䄵㵉⺞MGS㩰⭥lctl conf_param➕䍶䄵㻣䈐ⳉ㎕㪉䐤ᷛ

1 lctl conf_param fsname.quota.ost|mdt=u|g|p|ugp|none
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• ostᷛ㞅䐤 OSTs㏎⭥㌊㞅ⱏ

• mdtᷛ㞅䐤MDTs㏎⭥ inode㞅ⱏ

• uᷛ㸋䇤⿈㡕䇤㞅ⱏ䐕㾱⹇㚽

• gᷛ㸋䔊㡕䇤㞅ⱏ䐕㾱⹇㚽

• p --㸋㼏㚠㡕䇤㞅ⱏ䐕㾱⹇㚽

• ugp --㸋䇤⿈᱃䔊ゑ㼏㚠㡕䇤㞅ⱏ䐕㾱⹇㚽

• none --㆜䇤䇤⿈᱃䔊ゑ㼏㚠⭥㞅ⱏ䐕㾱⹇㚽

㬟㏞ᷛ

䊻文件系统testfs1㩰⫓㋋䎌ⰵ㌊⭥䇤⿈᱃䔊᱃㼏㚠㞅ⱏ⹇㚽᷍䊻MGS㩰䊬㾱ᷛ

1 $ lctl conf_param testfs1.quota.ost=ugp

䊻文件系统testfs2㩰⫓㋋䎌ⰵ inode⭥䔊㞅ⱏ⹇㚽᷍䊻MGS㩰䊬㾱ᷛ

1 mgs# lctl conf_param testfs2.quota.mdt=g

䊻文件系统testfs3㩰⡶䎌ⰵ㌊⼮ inode⭥䇤⿈᱃䔊᱃㼏㚠㞅ⱏ⹇㚽᷍䊻 MGS

㩰䊬㾱ᷛ

1 mgs# lctl conf_param testfs3.quota.ost=none

2 mgs# lctl conf_param testfs3.quota.mdt=none

25.2.1. 㞅ⱏ䂊䐅

㞅ⱏ⤯㭞㶋⧪㞅䐤⽔᷍㭕䇻文件系统䄜⤠⭥㰚䇱㚠⢋ㅌ䓵Ⱀ㬶⭞㾣㞅ⱏ㪉䐤᷍⤃

ⷚ㈾㿉䄋㡕䇤/㆜䇤㞅ⱏ᱄㵉⺞䊻MDS㩰䊬㾱䄵㻣㘝㒏᷍㋪䂊䐅㗠㚠⢋⭥䐕㾱䓕㲍ᷛ

1 $ lctl get_param osd-..quota_slave.info

2 osd-zfs.testfs-MDT0000.quota_slave.info=

3 target name: testfs-MDT0000

4 pool ID: 0

5 type: md

6 quota enabled: ug

7 conn to master: setup

8 user uptodate: glb[1],slv[1],reint[0]

9 group uptodate: glb[1],slv[1],reint[0]

25.3. 㞅ⱏ㏎

文件系统㡕Ⱀ⤃䊬㾱⽔᷍㋪䄵㸋䇤⿈᱃䔊⼮㼏㚠㪉䐤㌊⼮ inode⭥㞅ⱏ㻿䐧᱄䎃㶋

㦌䇪㋮⿈Ⱜ㵉⺞㧞㞅ⱏ⤯㭞㆙㾱㋹䐧ᷛ
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Grace period᷉㌎㻿㠻᷊ -䊫㿎䇤⿈⧍⺞㧎㻿䐧⭥㬒ヅⰯ᷉䄵㘌㸋⭆㸜 ᱄᷊䇱䄵㻣㒚

䐷㏁㾮:

• 䇤⿈㌊㧎㻿䐧

• 䇤⿈ inode㧎㻿䐧

• 䔊㌊㧎㻿䐧

• 䔊 inode㧎㻿䐧

• 㼏㚠㌊㧎㻿䐧

• 㼏㚠 inode㧎㻿䐧

㌎㻿㠻㬫䇤䇻㰚䇱䇤⿈᱄㏞㧈᷍䇤⿈㌊㧎㻿䐧䎌ⰵ⭥㬨㰚䇱㬚䇤㌊㞅ⱏ⭥䇤⿈᱄

Soft limit᷉㧎㻿䐧᷊ --㌎㻿Ⰹ㬒㡘䊻⧍⺞㧎㻿䐧㬒㡕Ⱀ᱄⪬㬒᷍䇤⿈᱃䔊᱃㼏㚠㦵

㦜㋪䄵㞅 block〓 inode᱄⭒㌎㻿㬒ヅ⭞㠻⤃㣳䇤⿈㦵㦜ⷀ䇻㧎㻿䐧㬒᷍㧎㻿䐧ㅌ⢅㸋

䇓㻿䐧᷍䇤⿈᱃䔊᱃㼏㚠⤜㚽䊺㞅㦯⼯㾣⭥ block/inode᱄㰇⽔᷍䇤⿈᱃䔊᱃㼏㚠䇇ⶤ

㩟⨞䊻㧎㻿䐧㻣⭥文件᱄㧎㻿䐧⡹㿌㾂䇻䇓㻿䐧᱄㧈⺜⤜㿉䄋㧎㻿䐧᷍䋓䇇ㅌ㡅㪉䐤㸋

0᱄

Hard limit᷉䇓㻿䐧᷊ -- ⭒⫐⭞䇓㻿䐧㬒᷍block 〓 inode 㞅ㅌ㬈➽᷍⤃⟊㰇

EDQUOT⢋䐟᷉ゕ⧍⨗㞅ⱏ ᱄᷊䇓㻿䐧㬨㉙ⰵ㻿䐧᱄㧈⺜㪉䐤㑬㌎㻿㠻᷍䋓䊻䇓㻿䐧䄵

㻣㋪䄵䊻㌎㻿㠻㚻⧍⺞㧎㻿䐧᱄

䇪䇻 Lustre文件系统⭥⤝㬞㲹㾵䄵ゑ⡄䐅䊹㻣㾵㚽⭥㿉㤔᷍䎃㾊㞅ⱏ⤯㭞㋪㚽

⤜㬨➺䐏➺䓝㦘᱄㞅ⱏ㪉䐤㋪䄵㵉⺞䊻㋮⿈Ⱜ㩰䐕㾱lfs㘝㒏㆙㾱操作᷍⟝⼍䄵㻣䁂

㼏ᷛ

• quota --㻵㬟㵉䇤㞅ⱏ㾦㻃᷉⪦㝭㬚䇤㤊㌗⼮㻿䐧᷊

• setquota --䐙Ⰹ㞅ⱏ㻿䐧᷍⮘㬵㌎㻿㠻᱄㚍㦰㤊㌗㻣᷍㌎㻿㠻㸋䄜䐽᱄

䇤ⳉᷛ

1 lfs quota [-q] [-v] [-h] [-o obd_uuid] [-u|-g|-p

uname|uid|gname|gid|projid] /mount_point

2 lfs quota -t {-u|-g|-p} /mount_point

3 lfs setquota {-u|--user|-g|--group|-p|--project} username|groupname [-b

block-softlimit] \

4 [-B block_hardlimit] [-i inode_softlimit] \

5 [-I inode_hardlimit] /mount_point

㻵㬟⭒㣑䊬㾱㘝㒏䇤⿈ゑ㡅䑘䄋䔊⭥㵉䇤㞅ⱏ㾦㻃᷉⪦㝭㬚䇤㤊㌗⼮㻿䐧᷊᷍ 㤌䊬

㾱ᷛ

1 $ lfs quota /mnt/testfs
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㻵㬟䐙Ⰹ䇤⿈᷉㧈㻣㏞䐱⭥bob᷊⭥㵉䇤㞅ⱏ㾦㻃᷍㤌䊬㾱ᷛ

1 $ lfs quota -u bob /mnt/testfs

㻵㬟䐙Ⰹ䇤⿈᷉㧈㻣㏞䐱⭥bob᷊⭥㵉䇤㞅ⱏ㾦㻃䄵ゑ䎌ⰵ㗠MDT⼮ OST⭥㼋

㻙㞅ⱏ统ェ㾦㻃᷍㤌䊬㾱ᷛ

1 $ lfs quota -u bob -v /mnt/testfs

㻵㬟䐙Ⰹ㼏㚠᷉㧈㻣㏞䐱⭥ ``1''᷊⭥㵉䇤㞅ⱏ㾦㻃᷍㤌䊬㾱ᷛ

1 $ lfs quota -p 1 /mnt/testfs

㻵㬟䐙Ⰹ䔊᷉㧈㻣㏞䐱⭥ ``eng''᷊⭥㵉䇤㞅ⱏ㾦㻃᷍㤌䊬㾱ᷛ

1 $ lfs quota -g eng /mnt/testfs

䐙Ⰹ㚠㔝㻣⭥㚔䄜㼏㚠㪉䐤㞅ⱏ㻿䐧᷉㧈㻣㏞䐱⭥''/mnt/testfs/dir''᷊᷍ 㤌䊬

㾱ᷛ

1 $ lfs project -s -p 1 -r /mnt/testfs/dir

2 $ lfs setquota -p 1 -b 307200 -B 309200 -i 10000 -I 11000 /mnt/testfs

⭾⺊⭹㑱⨗㚠㔝䐱᷉⡟㏞䐱㸋 ``/mnt/testfs/dir''᷊⭥㰚䇱䓴㼏㚠㭕㾵᷍㤌䊬㾱:

1 $ lfs project -r /mnt/testfs/dir

㤌䓃䅃᷍㧈⺜䄋㬚䇤 lfs quota -p 䎞㦘㻵㬟㚠㔝㻣⭥ space/ inode 㬚䇤㔫

᷉⡩du㌍⭤ⱁ᷊᷍ 䋓䇤⿈〓㏎䊒㿉䄋㸋⤜㵍⭥㚠㔝㬚䇤⤜㵍⭥㼏㚠 ID᱄

㻵㬟䇤⿈㞅ⱏ⭥ block/inode㌎㻿㠻ᷛ

1 $ lfs quota -t -u /mnt/testfs

㸋䐙Ⰹ ID㪉䐤䇤⿈〓䔊㞅ⱏ᷉㧈㻣㏞䐱⭥bob᷊᷍ 䊬㾱ᷛ

1 $ lfs setquota -u bob -b 307200 -B 309200 -i 10000 -I 11000 /mnt/testfs

䊻䎃㏞䓴〄䓽᷍''bob''⭥㞅䐤⡜㪉䐤㸋 300MB (309200*1024)᷍䇓㻿䐧⡜㪉䐤㸋

11000文件᱄䅓⪬᷍inode䇓㻿䐧䇇㸋 11000᱄

lfs quota㘝㒏㻵㬟㑬㗠 Lustre㚠⢋㞅⼮㬚䇤⭥㞅ⱏ:

1 $ lfs quota -u bob -v /mnt/testfs

㭅⨗㚻㦾㸋ᷛ

1 Disk quotas for user bob (uid 6000):

2 Filesystem kbytes quota limit grace files quota limit grace

3 /mnt/testfs 0 30720 30920 - 0 10000 11000 -

4 testfs-MDT0000_UUID 0 - 8192 - 0 - 2560 -
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5 testfs-OST0000_UUID 0 - 8192 - 0 - 0 -

6 testfs-OST0001_UUID 0 - 8192 - 0 - 0 -

7 Total allocated inode limit: 2560, total allocated block limit: 24576

㦌㈷㞅ⱏ㻿䐧⡜⫇䊻㞅ⱏ䑘㚠⢋ (QMT)㩰⭥䓉䇤㰘䅞文件䐱᷉㗠䐷㞅ⱏ㏁㾮Ⱍ䇱

䄜㰘䅞 ᱄᷊QMT䊻MDT0000㩰䊬㾱⤃㵉⺞lctl get_param㭅⨗㦌㈷㰘䅞᱄㦌㈷㰘

䅞㋪䄵㵉⺞䄵㻣㘝㒏䓋⨗ᷛ

1 # lctl get_param qmt.testfs-QMT0000.*.glb-*

㦌㈷㰘䅞⭥ⷒ㬞㦂㉗䇻 OSD㏁㾮᱄ldiskfs OSD㬚䇤 IAM文件᷍ⱙ䓉䇤 ZAP䇪 ZFS

OSD⪕ㅉ᱄

㗠⪴〛䄓䊻⡟⭹⫇⪃䎃㦌㈷㰘䅞⭥ⶒ⡟᱄⭒㦌㈷㰘䅞䊻䑘〛㩰㾿ⶥ㬒᷍。䊻

㦌㈷㞅ⱏ㰙㩰ⳃ⨗''glimpse callback''᷍䄵㵉䐋㰚䇱⪴〛㦌㈷㰘䅞䄲⡜㾿ⶥ᱄䎃''glimpse

callback''⟝㎉㬽ⷝⶥ䇑㼍⭥⢋㬗ⴜ⭥㾦㻃᱄㧈⺜ QMT㩰⭥㦌㈷㰘䅞䊻⪴〛ⰰ㋋㑍ㅴ㬒

⡜㾿ⶥ᷍䋓㰘䅞⟇⡟䇤䇻㦘Ⰹ㦌㈷㰘䅞⭥⪴㭕ⶒ⡟㬨ⴒ⤜䊺䔏㾣᱄㧈⺜㬨䎃䂚᷍⪴〛ㅌ

䊺⪯〒㦂䎜㰘䅞⤃ⷝ㾣⡟⭹ⶒ⡟᱄㦌㈷㰘䅞⭥⪴ⶒ⡟䄓㵉⺞/proc⭝⨗᷍⤃㋪㵉⺞䄵

㻣㘝㒏ⳤ㸫ᷛ

1 lctl get_param osd-*.*.quota_slave.limit*

(Lustre 2.12䅞㧌)

25.4㚍㦰㞅ⱏ

㚍㦰㞅ⱏ㣠䐧ⰵ㰚䇱㏎䊒㗜䇱㪉䐤㞅ⱏ⭥䇤⿈᱃䔊〓㼏㚠䐕㾱㞅ⱏ㻿䐧᱄㚍㦰㞅

ⱏ㋪䄵㵉⺞ㅌ㻿ⱏ㪉䐤㸋 0㎕㆜䇤᱄

25.4.1䇤ⳉ

1 lfs quota [-U|--default-usr|-G|--default-grp|-P|--default-prj] /mount_point

2 lfs setquota {-U|--default-usr|-G|--default-grp|-P|--default-prj} [-b

block-softlimit] \

3 [-B block_hardlimit] [-i inode_softlimit] [-I inode_hardlimit] /mount_point

4 lfs setquota {-u|-g|-p} username|groupname -d /mount_point

㪉䐤㚍㦰䇤⿈㞅ⱏ

1 # lfs setquota -U -b 10G -B 11G -i 100K -I 105K /mnt/testfs

㪉䐤㚍㦰䔊㞅ⱏ

1 # lfs setquota -G -b 10G -B 11G -i 100K -I 105K /mnt/testfs
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㪉䐤㚍㦰㼏㚠㞅ⱏ

1 # lfs setquota -P -b 10G -B 11G -i 100K -I 105K /mnt/testfs

㆜䇤㚍㦰䇤⿈㞅ⱏ

1 # lfs setquota -U -b 0 -B 0 -i 0 -I 0 /mnt/testfs

㆜䇤㚍㦰䔊㞅ⱏ

1 # lfs setquota -G -b 0 -B 0 -i 0 -I 0 /mnt/testfs

㆜䇤㚍㦰㼏㚠㞅ⱏ

1 # lfs setquota -P -b 0 -B 0 -i 0 -I 0 /mnt/testfs

䓃䅃

㧈⺜㸋㚔㾊䇤⿈᱃䔊〓㼏㚠㪉䐤㑬㞅ⱏ㻿䐧᷍䋓ㅌ㬚䇤䎃㾊㲹Ⰹ⭥㞅ⱏ㻿䐧ⱙ⤜㬨

㚍㦰㞅ⱏ᱄㧈⺜㞅ⱏ㻿䐧㪉䐤㸋 0᷍䋓㰚䇱䇤⿈᱃䔊〓㼏㚠⭥㞅ⱏ㻿䐧ㅌ㬚䇤㚍㦰㞅ⱏ᱄

25.5. 㞅ⱏ㞅

䊻 Lustre文件系统䐱᷍㞅ⱏ⡹㿌䎞㦘㞅᷍ⴒ䋓䇤⿈ㅌ㋪㚽䈗⭞⤜⡹䄋⭥䍰᱄文

件系统㌊㞅ⱏ䊻文件系统㚻⭥ OSTs䐏ヅ㞅᱄㗠 OST㤌㤔㞅⭥ⱏⰩⰝ⡜ㅌ⡜㳎ゴ

⭞㞅ⱏ㻿䐧㏐᱄Lustre㵉⺞㑠⿐㞅ⱏ㞅ブ㩺㞅ⱏ㤌㤔㼁㒘㑠᱄

Lustre㞅ⱏ系统䐱᷍㞅ⱏ䑘㚠⢋᷉QMT᷊䋑㞅㞅ⱏ᱄㚠㣑᷍Lustre㆗䐈⧷䄜

QMT㬖㏞᷍㣳䐜㚽䊻㏁㯧MDT0000⭥ㅻ⮄㩰䊬㾱᱄⭌㰚䇱⭥ OST⼮MDTⰝㅉ㑃㑬㞅

ⱏ⪴㪉⡙᷉QSD᷊᷍ 㰝㗨㵉⺞㑍ㅴ⭞ QMT㎕㞅⼮㬮⳦㞅ⱏ㋶ヅ᱄QSD䐒ㅴ䊻 OSD⥄

㆙㾱㪉䐤᱄

㸋㑬ブ㩺㞅ⱏ㤌㤔᷍䔏⨖㞅ⱏ㋶ヅ䄵⳨⧄⫔⭥㌊㞅ⷙ QSDs᱄䄜㚠⢋㋪䄵㦾㚪

ⱁ㩺㸕㬚䇤⭥㞅ⱏ㋶ヅ䇪 qunit⫔㾂㋹䐧᱄⭒ⷙⰉ ID⭥㞅ⱏ㋶ヅ䊻 QMT㩰㌍䄋⼥㈂㬒᷍

qunit⫔㾂ㅌ。ブ㩺᷍QSDㅌ㵉⺞''glimpse callback''〒㻅㾣⭥ qunit⫔㾂䐖᱄㰇⽔᷍⪴㪉

⡙㿉䄋㬮⳦⡩㾣⭥ qunit䐖ⷝ⫔⭥㞅ⱏ㋶ヅ᱄qunit⫔㾂⤜。㸿㻿㰖㾂᷍ⰵ䇻㌊㎕㯖᷍㡅

䔏㾂䐖㸋 1MB᷍ⰵ䇻 inodes㎕㯖᷍㡅䔏㾂䐖㸋 1024᱄䎃䅃㸗䓦⫐⭞⪬䔏㾂䐖㬒㞅ⱏ㋶

ヅ䐹㾣㠞⽃⺞⧭ㅌ㵄䐚᱄䅓⪬᷍ゕ㬚㿎ⱁ⪴㪉⡙䇱 1MB㌊〓 1024 inode⭥㬄䈁㞅

ⱏ㋶ヅ᷍㦵。Ⳗ⿹㞅ⱏ⧍⢋⭥㼜㻃᱄

㧈⺜㸳㗨䊺⪯⥊㋕setquota㬟㏞᷍䊬㾱䄵㻣lfs quota㘝㒏ᷛ

1 # lfs quota -u bob -v /mnt/testfs

㭅⨗㸋ᷛ

1 Disk quotas for user bob (uid 500):

2 Filesystem kbytes quota limit grace files quota limit grace

3 /mnt/testfs 30720* 30720 30920 6d23h56m44s 10101* 10000 11000
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4 6d23h59m50s

5 testfs-MDT0000_UUID 0 - 0 - 10101 - 10240

6 testfs-OST0000_UUID 0 - 1024 - - - -

7 testfs-OST0001_UUID 30720* - 29896 - - - -

8 Total allocated inode limit: 10240, total allocated block limit: 30920

䓽⹓ 30920⭥㞅ⱏ㻿䐧⡜㞅ⷙ㑬䇤⿈bob᷍䇷㆙䄜⤞㞅ⷙ㑬㑞 OSTs᱄

㧈㩰㰚㬟᷍䐖⽔㘇㧈⺜ⷛ䓦 *᷍⢎㘘䄲⧍⺞㞅ⱏ㻿䐧᷍⧃㬵㾕㧌〓⪕ㅉ文件ㅌⳖ⿹

䄵㻣⫎㹔ᷛ

1 $ cp: writing `/mnt/testfs/foò : Disk quota exceeded.

䓃䅃

䐖⭤㤌䓃䅃⭥㬨᷍㗠 OST㩰⭥㌊㞅ⱏ䄵ゑ㗠MDS㩰⭥ inode㞅ⱏⰝ。⡜㼜⼥᱄

䅓⪬᷍㧈⺜㡅䐱䄜 OST᷉〓MDT᷊㩰㞅ⱏ䄲䇤㈂᷍㋮⿈Ⱜㅌ㋪㚽㸿ⳉ⪕ㅉ文件᷍㈂

㡅㰜 OSTs᷉〓MDTs᷊㩰䇱㋪䇤㞅ⱏ᱄

ㅌ㞅ⱏ㻿䐧㪉䐤⭤⡩䔏㾂 qunitⷝ⭮㋪㚽。㬚䇤⿈〓䔊㸿ⳉ⪕ㅉ㰚䇱文件᱄䅓⪬ㅉ

䅊㬚䇤㧎/䇓㻿䐧᷉OST㭞㑠⼮䔏㾂 qunit⫔㾂⭥⧬〞 ᱄᷊

㤌㬚䇤lfs df -i᷉ 䄵ゑlctl get_param *.*.filestotal 㦘᷊Ⰹ inode⭥䓽

㭞᱄

statfsㅴ㋻⤜䐒ㅴ⡉㋶㻱 inodeェ㭞᷍ⱙ㬨⡉䓽 inode㭞⼮䄲㬚䇤⭥ inode㭞᱄

㋶㻱 inodeェ㭞㬨䇪df᷉䓽 inodes -㬚䇤⭥ inode᷊ェ㰄⭤⭞᱄㈂䐋㼟文件系统⭥䓽

inode㭞⤃⤜䐹䄋᷍⭌㛛䇇ⶤ䐋⭡᷉䓝㦘⭥᷊㋶㻱 inode㭞⼮䄲㬚䇤⭥ inode㭞᱄Lustre

㧎件㵉⺞操䓾 inode䓽ェ㭞᷍䄵䓝㦘⡉㡅㰜㑞䐖᱄

25.6. 㞅ⱏ⼮⟇⡟⿆操作㾵

᷉Lustre 2.10䅞㧌᷊

䄋㬚䇤 Lustre 2.10䐱䅞㧌⭥㼏㚠㞅ⱏ⹇㚽᷍⡹㿌ㅌ㰚䇱 Lustreⴟ㹒㡘⼮㋮⿈Ⱜ㪞

⭞ Lustre⟇⡟ 2.10〓ⷝⷀ⟇⡟᷍㼏㚠㞅ⱏ⤦㚽䎞⧄⹅作᱄ⴒ䋓᷍㋮⿈Ⱜㅌ㸿ⳉⳤ㸫㼏㚠

㞅ⱏ᷍䄓㸿ⳉ䊻 OSTs㩰㆙㾱⼬㰄᱄㒎㶃᷍ⴟ㹒㡘㋪㚽㿉䄋㬚䇤⤚Ⰲ㚻⼬᷍ⷝⱁ㾦㻃

ボ⭻ 25.2ㅻ㡕䇤⪦㝭㞅ⱏ᱄

᷉Lustre 2.14䅞㧌᷊

㧈⺜㼏㚠㞅ⱏ㻿䐧ㅰ㾂᷍䊬㾱㘝㒏df䈌lfs dfㅌⳖ⿹ⶤ㼏㚠⭥㋪䇤㋶ヅ⫔㾂᷍ⱙ

⤜㬨文件系统⭥䓽㋶ヅ⫔㾂᱄䐜䇱㋮⿈Ⱜ㿉䄋㪞⭞ Lustre 2.14⟇⡟〓ⷝⷀ⟇⡟㬒᷍䎃

㑞㘝㒏⤦。Ⳗ⿹䄵㩰ㆂ⺜᱄
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25.7䊻. 㬻㦉⫇⼮㞅ⱏ㻿䐧

䊻 Lustre文件系统䐱 㬻᷍㦉⫇⤃⤜㬽㞅ⱏ㻿䐧䇑㼍᱄㸋ゴ㯺 I/O O᷍STs。㼓 Lustre

㋮⿈Ⱜ㬻㦉⫇᱄ⶤ⫇㬚㭞㈾ゕ㬚⧍⺞ OSTs㞅ⱏ᷍㦵㚽⧪⹇㾕㧌᷍⤃䐹㾕㞅ⱏ㻿䐧᱄

㯔㿓㬨ᷛ

1.䇤⿈ㅌ文件㾕㧌 Lustre文件系统᱄2.㧈⺜ Lustre㋮⿈Ⱜ䇖䇱䔄⹜⭥㬻㦉⫇᷍䋓

。㼓䇤⿈Ⳗ⿹''⧪⹇''⤃➓㝦䊻 OSTs㩰⭥㾕㧌操作᱄3.䅓㸋 Lustre㋮⿈䄲㈎㼓䇤⿈Ⳗ⿹''

⧪⹇''᷍OST⤜㚽㬚䎃㾊㾕㧌㬈➽᱄

䇪䇻㬻㦉⫇᷍㾕㧌操作ㅌ㬝䐶䐹㾣㞅ⱏ㻿䐧᱄㏞㧈᷍㧈⺜㛛㸋䇤⿈ A㪉䐤 400GB

⭥㞅ⱏ⤃㬚䇤 IOR⪴䄜㞛㋮⿈Ⱜ㸋䇤⿈ A㾕㧌㭞㈾᷍䋓㛛ㅌ㾕㧌⡩ 400GBⱁ⭤ⱁ⭥㭞

㈾᷍䔏䐶⭝䐣⧍⨗㞅ⱏ⭥⫎㹔᷉EDQUOT ᱄᷊

䓃䅃

㬻㦉⫇ⰵ㞅ⱏ㻿䐧⭥作䇤㋪䄵⭤⭞ㆃ᷍⭌㸿ⳉ㼜⨞᱄䊬㾱䄵㻣㘝㒏ブ㩺㋮⿈Ⱜ

㩰䋁㭞㈾䔏⫔䐖᷉䔏㾂䐖㸋 1MB᷊ᷛ

• lctl set_param osc.*.max_dirty_mb=8

25.8. Lustre㞅ⱏ统ェ㾦㻃

Lustre㧎件㋪䄵㬶ゐチ㋹㞅ⱏ』Ⱀ⭥统ェ㾦㻃᷍㧈㲹Ⰹ㠻ヅⳃ㯮⭥㞅ⱏ RPC㏁㾮᱃

㶋⧪ RPC⭥㠞㉚㬒ヅ⭩᱄䎃㾊统ェ㾦㻃ⰵ䇻⽃㑠 Lustre文件系统⭥㾵㚽⼽䇱䇤᱄

㗠㞅ⱏ统ェ㾦㻃䇪㞅ⱏ㬣件⼮min_time᷍max_time⼮sum_time䐖䔊⧪᱄

㞅ⱏ㬣件 㯖㘘

sync_acq_req 㞅ⱏ⪴㪉⡙ⳃ㯮〒㦂㞅ⱏ⭥㤌㤔⤃⭩⫞⿹ⶕ᱄

sync_rel_req 㞅ⱏ⪴㪉⡙ⳃ㯮㬮⳦㞅ⱏ⭥㤌㤔⤃⭩⫞⿹ⶕ᱄

async_acq_req 㞅ⱏ⪴㪉⡙ⳃ㯮〒㦂㞅ⱏ⭥㤌㤔⭌⤜⭩⫞⿹ⶕ᱄

async_rel_req 㞅ⱏ⪴㪉⡙ⳃ㯮㬮⳦㞅ⱏ⭥㤌㤔⭌⤜⭩⫞⿹ⶕ᱄

wait_for_blk_quota 䊻㭞㈾㾕㧌 OSTs䐏㣑᷍OSTsㅌネ⥊㬄䈁㌊㞅

(lquota_chkquota) ⱏ㬨ⴒ䔄⹜᱄䎃ㅌ䊻 lquota_chkquota⼐㭞䐱

㶋⧪⭥᱄

wait_for_ino_quota 䊻MDS㩰⪕ㅉ文件䐏㣑᷍MDSネ⥊㬄䈁⭥ inode

(lquota_chkquota) 㞅ⱏ㬨ⴒ䔄⹜᱄䎃ㅌ䊻 lquota_chkquota⼐㭞䐱

㶋⧪⭥᱄

wait_for_blk_quota ㅌ㌊㾕㧌 OST⽔᷍。ⷝ㾣㼁㞅ⱏ㾦㻃᱄䎃㬨䊻
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㞅ⱏ㬣件 㯖㘘

(lquota_pending_commit) lquota_pending_commit⼐㭞䐱㶋⧪⭥᱄

wait_for_ino_quota 文件㶋⧪⪕ㅉ⽔᷍。ⷝ㾣㼁㞅ⱏ㾦㻃᱄䎃㬨䊻

(lquota_pending_commit) lquota_pending_commit⼐㭞䐱㶋⧪⭥᱄

wait_for_pending_blk_quota_req 䊻MDS〓 OSTs㩰᷍䇱䄜㼀⧭㰇㬒㸋㲹Ⰹ

(qctxt_wait_pending_dqacq) UID/GIDⳃ㯮㌊㞅ⱏ㤌㤔᱄㡅㰜㼀⧭ⳃ㯮㞅ⱏ

㤌㤔䋓㿉䄋⭩⫞᱄䎃㬨䊻

qctxt_wait_pending_dqacq⼐㭞䐱㶋⧪⭥᱄

wait_for_pending_ino_quota_req 䊻MDS㩰᷍䇱䄜㼀⧭㰇㬒㸋㲹Ⰹ UID/GID

(qctxt_wait_pending_dqacq) ⳃ㯮 inode㞅ⱏ㤌㤔᱄㡅㰜㼀⧭ⳃ㯮㞅ⱏ㤌

㤔䋓㿉䄋⭩⫞᱄䎃㬨䊻

qctxt_wait_pending_dqacq⼐㭞䐱㶋⧪⭥᱄

nowait_for_pending_blk_quota_req 䊻MDS〓 OSTs㩰᷍䇱䄜㼀⧭㰇㬒㸋㲹Ⰹ

(qctxt_wait_pending_dqacq) UID/GIDⳃ㯮㌊㞅ⱏ㤌㤔᱄⭒㼀⧭㆙㧌

qctxt_wait_pending_dqacq㬒᷍㸿㿉䊺⭩

⫞᱄䎃㬨䊻 qctxt_wait_pending_dqacq

⼐㭞䐱㶋⧪⭥᱄

nowait_for_pending_ino_quota_req 䊻MDS㩰᷍䇱䄜㼀⧭㰇㬒㸋㲹Ⰹ UID/GID

(qctxt_wait_pending_dqacq) ⳃ㯮 inode㞅ⱏ㤌㤔᱄⭒㼀⧭㆙㧌

qctxt_wait_pending_dqacq㬒᷍㸿㿉䊺⭩

⫞᱄䎃㬨䊻 qctxt_wait_pending_dqacq

⼐㭞䐱㶋⧪⭥᱄

quota_ctl 㬚䇤 lfs setquota᷍lfs quota⭩ㅌ

㪛⧪ quota_ctl统ェ㾦㻃᱄

adjust_qunit 㗠⭒ qunitⳃ㪛⮘䎜㬒᷍Ⱍㅌ⡜エ㔝᱄
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25.8.1. ㆃ㹗㞅ⱏ统ェ㾦㻃

㞅ⱏ统ェ㬨⽃㑠 Lustre文件系统㾵㚽⭥䐹䄋䐙⢋᱄䎞㦘ㆃ㹗䎃㾊统ェ㾦㻃㋪䄵⟐䑛

㛛䎐ⰰ㞅ⱏ㸫㳃᷍⤃䔗⨗䄜㾊⮘䎜᷍䄵㳂ⷀ系统㾵㚽᱄

㏞㧈᷍㧈⺜㛛䊻 OST㩰䊬㾱⪬㘝㒏ᷛ

1 lctl get_param lquota.testfs-OST0000.stats

㛛ㅌ⭤⭞㏁㯧䄵㻣⭥ㆂ⺜ᷛ

1 snapshot_time 1219908615.506895 secs.usecs

2 async_acq_req 1 samples [us] 32 32 32

3 async_rel_req 1 samples [us] 5 5 5

4 nowait_for_pending_blk_quota_req(qctxt_wait_pending_dqacq) 1 samples [us] 2\

5 2 2

6 quota_ctl 4 samples [us] 80 3470 4293

7 adjust_qunit 1 samples [us] 70 70 70

8 ....

䊻⭻䄜㾱䐱᷍snapshot_time⢎㘘〒⭤䎃㾊㭞㈾⭥㬒ヅ᱄㡅䈁㾱㑱⨗㑬㞅ⱏ㬣件

ゑ㡅㼁㭞㈾᱄

䊻 ⭻ ⱟ 㾱 䐱᷍async_acq_req㬣 件 ⳃ 㪛 䄜 ⪯᱄⪬ 㬣 件 ⭥min_time᷍

max_time⼮sum_time⢑㸋 32᱃32⼮ 32᱄⭆㸜㬨㸃㘌᷉μs ᱄᷊

䊻 ⭻ 㹆 㾱 䐱᷍quota_ctl㬣 件 ⳃ 㪛 㯥 ⪯᱄⪬ 㬣 件 ⭥min_time᷍

max_time⼮sum_time⢑㸋 80᱃3470⼮ 4293᱄⭆㸜㬨㸃㘌᷉μs ᱄᷊

᷉䊻 Lustre 2.14䐱䅞㧌᷊

25.9⧹㞅ⱏ

OST⧹㞅ⱏ⹇㚽㳂⹊㑬䄜䐷䊻 OST⧹⢑㩰㻿䐧䇤⿈᷉䔊/㼏㚠᷊ⰵ⪦㝭㬚䇤⭥㚽

㑇᱄㗠 OST⧹㞅ⱏ᷉Pool Quotas, PQ᷊䐒ㅴ䇔㪅⭞㵍㘜⭥ OST⧹᱄䅓⪬᷍PQ㋪䄵䇤

⢋䓝⭥lctl pool_new/add/remove/erase㘝㒏⮘䎜⫔㾂᱄㰚䇱⭥ PQⰝ㬨㦌㈷⧹

⭥䄜䓴ゐ᷍㦌㈷⧹⟝㎉㰚䇱⭥ OST⼮MDT᷉DOM㬖㏞ ᱄᷊䇪䇻㬚䇤⤜㵍⭥㞅ⱏ㪉䐤᷍

ⱙ㻿䐧㸿ⳉ㬚䇤 ``㦌⤠''㞅ⱏ᷍ⶤ⹇㚽㳞㩰㦆㋪㚽。㒏㦬ⶱ⭞㎈〔᱄䊻 Lustre䐱᷍㞅ⱏ

⭥㬖䐫㬨㻿䐧᷍ⱙ⳨㬚䇤䄜ⰉⱏⰩ⭥㦉㏜᱄㋮⿈⤃⤜䓽㬨㚽㬚䇤㡅㞅ⱏ᷍㧈 OST㋪㚽

䄲㈎㗜䇱㋶ヅ㑬᷍〓䎀⫇䊻㡅㰜㞅ⱏ㻿䐧᱄㏞㧈᷍㧈⺜㵍㬒⫇䊻ㅻ⮄㞅ⱏ⼮㋶ヅ㞅ⱏ᷍

䇪䇻㬽⭞ㅻ⮄㞅ⱏ㻿䐧᷍ゕ㬚㦵㦜䇱䔄⹜⭥㋶ヅ䄓㸿ⳉ㬚䇤᱄⪬㶃᷍㞅ⱏ㋪㚽⼽㦾䄸⡜

⺞Ⱙ㞅ᷛ䊻䄜 15PB⭥系统䐱᷍㗠㦬Ⱍ㞅 10PB⭥㞅ⱏ᱄䎃⤜㬨䅃㸗䓦㰜㗨䇱

㬚䇤 10PB⭥㦉㏜᷍ⱙ㬨⢎㬟㬚䇤⭥㋶ヅ⤜㚽⧍⺞ 10PB᱄㰜㗨⼽㋪㚽䊻㚨䐏㣑㈮〒㦂

㑬 ENOSPC -⭌⤜。〒⭤ EDQUOT᱄Lustre䐱㻷䊻䄲㈎⟝⼍䎃䐷㾱㸋᷍⭌㬨⧹㞅ⱏ䋗ゴ
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㑬㡑作䇤⭥㻿䐧⭥㭞㑠ᷛ䇤⿈᱃䔊〓㼏㚠㦌㈷㋶ヅ㞅ⱏ᷍䄵ゑ㻷䊻㋪䄵㸋㗠⧹⭆

ⰡⰉ䅆㰚䇱䎃㾊㞅ⱏ㻿䐧᱄㧈⺜ⱁ䐷㞅ⱏ㵍㬒⫇䊻᷍㬖カ㾈⺜㬨㋪䄵㬚䇤⭥㬖カ㋶ヅ

㑠㻿䐧䊻㰚䇱㬫䇤⭥䔏㾂᷉min᷊㞅ⱏ䐱᱄⤯ボ OST⧹㞅ⱏ HLD䐱⭥ⷝⱁ㻙ㅻ [http://

wiki.lustrefs.cn/index.php?title=OST⧹㞅ⱏⶦ䄋㪉ェ]᱄

25.9.1. DOM⧹䈌MDT⧹

⪴ Quota Master⭥ㅨⰩ㎕㋕᷍``㭞㈾''MDT⼮ OSTⰝ㬨㠶㵉⧪䊒᱄㦜ⱙ᷍⧹㞅ⱏ䐜

䐈⧷ OST᷍䅓㸋㚠㣑㗜䇱〛䐧ㅌMDT䔊⭞⧹䐱᱄

25.9.2.䇤䇻㪉䐤㞅ⱏ⧹⭥ Lfs quota/setquota䁂㼏

㵍䂚⭥⧅䁂㼏--pool䇤䇻㪉䐤⼮⡉lfs setquota⼮lfs ⭥setquota⧹㞅

ⱏ᱄

lfs setquota --pool_name䇤䇻㪉䐤䇤⿈᱃䔊〓㼏㚠⭥㌊䈌㬚䇤㧎㻿䐧᷍䇤

䇻䐙Ⰹ⧹⭥㘜⧧᱄

lfs quota --pool_name㻵㬟䐙Ⰹ⧹㘜⭥䇤⿈᱃䔊〓㼏㚠⭥㬚䇤㤊㌗᱄

25.9.3. 㞅ⱏ⧹⭥ㅜ⿆㾵

㋮⿈Ⱜ⼮ⴟ㹒㡘Ⱍ䐢㩺㿉䄋 Lustre 2.14㎕䐈⧷⧹㞅ⱏ᱄䓃䅃㧈⺜ⴟ㹒㡘䐈⧷⧹㞅ⱏ

⭥⿑᷍㚨㗕⧹㞅ⱏ㋪䄵䊻⭮⟇⡟⭥㋮⿈Ⱜ㩰䊬㾱᷍⭌㸿ⳉ⥊㋕〓㾿ⶥ⧹㞅ⱏ᱄䇪䇻㞅ⱏ

⭥䐕㾱㬨䊻ⴟ㹒㡘㩰㶋⧪⭥᷍㰚䄵䐜㿉䄋䄜㋮⿈Ⱜ㎕㞅䐤㞅ⱏ᱄㧈⺜㿉䄋⭥⿑᷍㋪䄵

㵉⺞䊻MDS㩰䐒ㅴ䊹䄜㋮⿈Ⱜ㎕㶋⧪᱄

25.9.4. ⧹㞅ⱏ㪉䐤䇓㻿䐧㬟㏞

㦤㸳㗨㪉㼌䄜㻣᷍㛄㿉䄋㸋䄲㈎⫇䊻⭥ OST⧹⭥ flash_pool㪉䐤㞅ⱏ㻿䐧ᷛ

1 # it is a limit for global pool. PQ don't work properly without that

2 lfs setquota -u ivan -B100T /mnt/testfs

3 # set 1TiB block hard limit for ivan in a flash_pool

4 lfs setquota -u ivan --pool flash_pool -B1T /mnt/testfs

䊻㪉䐤⧹㞅ⱏ㻿䐧䐏㣑᷍㬸㻩㿉䄋䇱系统⥁⭥䇓㻿䐧᱄㧈⺜㛄⤜㿉䄋䊻系统⭥㰚䇱

OST⼮MDT㩰㻿䐧䇤⿈᷍䐜㿉䄋䊻㗠⧹㩰㻿䐧᷍ㅉ䅊ㅌ䇓㪉䐤㪉䐤㸋䄜㾊⼰㏎ⳗ㸈

㶃⭥⧍⫔⭥䐖᱄㧈⺜㗜䇱㦌㈷㻿䐧᷍䋓⤜。㣠䐧䐕㾱㞅ⱏ⧹㻿䐧᱄㰚䄵䐢㩺䇇ⶤ㪉䐤䄜

㦌㈷㻿䐧᷍⤜㬨䇓㻿䐧㬨㧎㻿䐧᱄

25.9.5. ⧹㞅ⱏ㪉䐤㧎㻿䐧㬟㏞
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1 # notify OSTs to enforce quota for ivan

2 lfs setquota -u ivan -B10T /mnt/testfs

3 # soft limit 10MiB for ivan in a pool flash_pool

4 lfs setquota -u ivan --pool flash_pool -b1T /mnt/testfs

5 # set block grace 600 s for all users at flash_pool

6 lfs setquota -t -u --block-grace 600 --pool flash_pool /mnt/testfs

⭻ⱟ㬏㒚䍣⥄⫇⪃㏎ (HSM)

26.1. ビㆊ

Lustre文件系统㋪䄵㬚䇤䄜䔊㲹Ⰹ⭥⹇㚽⟔Ⰹ⭞⥄⫇⪃㏎᷉HSM᷊ㆃ㉗Ⳟ➙᱄

䎃㾊⹇㚽㋪ㅌ Lustre文件系统㑍ㅴ⭞䄜〓ⱁ㶃⤠⫇⪃系统᷉㵉⧄㬨 HSM ᱄᷊㵉⺞⟔

Ⰹ⭞ HSMㆃ㉗Ⳟ➙᷍Lustre文件系统㋪䄵作㸋ⷀ㯺⫇䊻䎃㾊㯺Ⱙㅰ㕞⭥ HSM⫇⪃系

统⭥㣑Ⱜ⹅作᱄

Lustre文件系统䈌 HSM⭥ゐ⧪㳂⹊㑬䄜䐷〛䐧᷍㬚文件㵍㬒⫇䊻䇻 HSMㆃ㉗Ⳟ➙

䐱᷍⤃䊻 Lustre文件系统䐱⫇䇱䊋㭞㈾㳖㚠㋪⹊ネ⥊᱄Ⱒ㦂᷍㾕㧌〓ㅹⰰ文件ㅌ⪆ⳃ文

件㭞㈾⪴ HSM⫇⪃䐱㦂⿹⭞ Lustre文件系统䐱᱄

ㅌ文件ⶕ䐧⭞ HSM⫇⪃㡘⭥⺞⧭⧧㸋⫇⭖᱄⫇⭖㶋⧪⽔᷍⢄㋪㩟⨞ Lustre文件㭞

㈾᷉ゕ㬮⳦ ᱄᷊ㅌ㭞㈾⪴ HSM⫇⪃㦂⿹⭞ Lustre文件系统⭥⺞⧭⧧㸋⿷ⶕ᱄⫇⭖⼮⿷ⶕ

操作㿉䄋䇤⭞㘜㸋''Agent''᷉⫛㏎᷊⭥ Lustre文件系统䔊件᱄

⫛㏎㬨㸋䓑䊹⪇㏎䐱⭥ Lustre文件系统ⱙ䓉㗦㪉ェ⭥ Lustre㋮⿈Ⱜㅻ⮄᱄䊻⫛㏎

㩰᷍䊬㾱䇱䄜㘜㸋''copytool''᷉ ⶕ䐧⹅㉀᷊⭥䇤⿈㋶ヅ⧭㿓᷍䄵㾎⮘ Lustre文件系统⼮

HSMㆃ㉗Ⳟ➙䐏ヅ文件⭥⫇⭖⼮⿷ⶕ᱄

⿷ⶕⷙⰉ文件⭥㤌㤔䇪MDT㩰⭥''coordinator''᷉㾎⮘㡘᷊㆙㾱䓃册⼮㝪᱄

㵝 26: Overview of the Lustre file system HSM

㵝 25.1 Lustre文件系统 HSM䓽㎡
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26.2. 㪉䐤

26.2.1. 䄋㤔

㪉䐤 Lustre/HSM㞅䐤᷍㛛㿉䄋ᷛ

• ⢋䓝 Lustre文件系统᷉2.5.0ゑ䄵㩰⟇⡟᷊

• 䔏㩺㑞㋮⿈Ⱜ᷍䄜䇤䇻㪛⧪䇱㾈㭞㈾⭥ェ㰄㦯㹒᷍䄜作㸋⫛㏎᱄

㋪䄵㬚䇤ⱁ䐷⫛㏎᱄㰚䇱⫛㏎Ⱍ㿉䄋⹓㼎ⰵ⽔Ⱜ⫇⪃⭥ⳤ㸫᱄ⰵ䇻 POSIX copytool

㎕㯖᷍㼒 NFS〓㡅㰜 Lustre文件系统䎃䂚⭥ POSIX㘜⧧㋶ヅ㬨⼰㬫⭥᱄

26.2.2. 㾎⮘㡘᷉coordinator᷊

ㅌ Lustre文件系统⟔Ⰹ⭞ HSM系统㩰᷍⡹㿌䊻㗠文件系统MDT㩰ゅ』㾎⮘㡘᷍

㤌䊬㾱ᷛ

1 $ lctl set_param mdt.$FSNAME-MDT0000.hsm_control=enabled

2 mdt.lustre-MDT0000.hsm_control=enabled

㦘㦰㾎⮘㡘䄲⡜䎞⧄㡕䇤ᷛ

1 $ lctl get_param mdt.$FSNAME-MDT0000.hsm_control

2 mdt.lustre-MDT0000.hsm_control=enabled

26.2.3. ⫛㏎᷉agent᷊

㾎⮘㡘㡕Ⱀ⽔᷍䊻㗠⫛㏎ㅻ⮄䊹㧌ⶕ䐧⹅㉀᷉copytool᷊䄵㑍ㅴ⭞㛄⭥ HSM⫇

⪃᱄㧈⺜㛄⭥ HSM⫇⪃㋪䄵㆙㾱 POSIXⳤ㸫᷍䋓ⶤ㘝㒏㸋ᷛ

1 lhsmtool_posix --daemon --hsm-root $HSMPATH --archive=1 $LUSTREPATH

POSIX copytool䐜㚽㵉⺞ⳃ㯮 TERM㾦⼦㎕⡶᱄

26.3. ⫛㏎᷉Agents᷊⼮ⶕ䐧⹅㉀᷉copytool᷊

⫛㏎㬨䊬㾱 copytool⭥ Lustre文件系统㋮⿈Ⱜ᷍ⱙ copytool㬨䄜䊻 Lustre⼮HSM

ㆃ㉗Ⳟ➙䐏ヅ⪌㭅㭞㈾⭥䇤⿈㋶ヅ㬹⿅⧭㿓᱄䇪䇻⤜㵍⭥ HSMㆃ㉗Ⳟ➙㬚䇤⤜㵍⭥

API᷍copytools㵉⧄䐜㚽䈌㲹Ⰹ⭥ HSM䄜㡑㬚䇤᱄⫛㏎ㅻ⮄䐜㚽䊬㾱䄜 copytool᱄

䄵㻣⺇䋓㬫䇤䇻 copytool㬖㏞ᷛLustre文件系统㗠㋮⿈Ⱜㅻ⮄᷍㗠 ARCHIVE

ID᷉㤌⤯ボ㻣文᷊㆗䐈⧷䄜 copytool㆙⧭᱄䎃㬨㬽䐧䇻 Lustre㧎件᷍䈌⫛㏎䊹⭥

Lustre文件系统⭥㭞㑠㸿᱄

䈌 Lustre⹅㉀㎇⟔䊻䄜㡑᷍POSIX copytool㋪䄵䈌㦯⼯⭝⨗ POSIX API⭥ HSM〓

㶃⤠⫇⪃䄜㡑㬚䇤᱄
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26.3.1. ARCHIVE IDゑⱁ⽔Ⱜ系统

Lustre文件系统㋪䄵⟔Ⰹ⭞゙䐷⤜㵍⭥ HSMㆃ㉗Ⳟ➙᱄㗠⟔Ⰹ⭥ HSMㆃ㉗Ⳟ➙

䇪 ARCHIVE ID⢋㬗᱄⡹㿌㸋㗠⟔Ⰹ⭥ HSMㆃ㉗Ⳟ➙䁂䋒㸉䄜⭥ ARCHIVE ID䐖᷍

㣳㡅䐖⡹㿌ㆊ䇻 1⭞ 32䐏ヅ᱄

Lustre文件系统䐈⧷㸿㻿㭞㑠⭥ copytool㬖㏞᱄㗠 ARCHIVE ID䐢㩺㿉䄋䄜

copytool᱄⭒㬚䇤 POSIX copytool㬒᷍㵉⺞--archives㋋Ⰹ䅆 ID᱄

㏞㧈᷍㧈⺜⭆ Lustre文件系统⟔Ⰹ⭞ 2⤜㵍⭥ HSMs (A ⼮ B)᷍䋓㋪䄵䁂䋒

ARCHIVE ID ``1''作㸋 HSM A⭥⢋㬗᷍ARCHIVE ID ``2''作㸋 HSM B⭥⢋㬗᱄㧈⺜㸋

ARCHIVE ID 1㡕Ⱀ 3 copytool㬖㏞᷍䋓䎃㧞㬖㏞Ⱍㅌ㬚䇤 Archive ID ``1''⢋㬗᱄㵍

䂚⭥⺇䋓䄓㬫䇤䇻⪇㏎㬚䇤 Archive ID ``2''㸋⢋㬗⭥ HSM B⭥ copytool㬖㏞᱄

ⳃ⨗ HSM㤌㤔㬒᷍㛛㋪䄵㬚䇤--archive㋋㎕䁂䋒䄋㬚䇤⭥⽔Ⱜ᱄䊻⡟㏞䐱᷍

文件fooㅌ⡜⫇⭖⭞⽔Ⱜ ARCHIVE ID ``5''䐱:

1 $ lfs hsm_archive --archive=5 /mnt/lustre/foo

⭒㸕䐙Ⰹ--archive㋋㬒᷍㋪㬚䇤㚍㦰 ARCHIVE ID᱄Ⰹ䅆㚍㦰 ARCHIVE IDᷛ

1 $ lctl set_param -P mdt.lustre-MDT0000.hsm.default_archive_id=5

䊬㾱lfs hsm_state㘝㒏⥊㋕䄲⺊⭖文件⭥ ARCHIVE IDᷛ

1 $ lfs hsm_state /mnt/lustre/foo

2 /mnt/lustre/foo: (0x00000009) exists archived, archive_id:5

26.3.2. 䓃册⫛㏎

Lustre文件系统㸋㗠文件系统⭥㗠㋮⿈Ⱜ䊹⮄㞅㸉䄜 UUID᱄㗠 Luster

䊹⮄䐜㚽䓃册䄜 copytool᱄䅓⪬᷍䊻㗠文件系统䐱᷍UUID䄓㬨 copytool⭥㸉䄜

⢋㬗᱄

㵉⺞䊻MDSㅻ⮄㩰᷉㗠MDT᷊䊬㾱䄵㻣㘝㒏᷍㋪䄵ネ㰘⭒㣑䓃册⭥ copytool㬖

㏞᷉⫛㏎ UUID᷊ᷛ

1 $ lctl get_param -n mdt.$FSNAME-MDT0000.hsm.agents

2 uuid=a19b2416-0930-fc1f-8c58-c985ba5127ad archive_id=1 requests=[current:0

ok:0 errors:0]

Ⳗ⿹⭥䐖䈓㸋ᷛ

• uuidᷛ⪬ copytool㬚䇤⭥㋮⿈Ⱜ䊹⮄᱄

• archive_idᷛ⪬ copytool㋪ⳤ㸫⭥ ARCHIVE ID㑱⢎᷉ID䐏ヅ䇪Ⱋ⼦ⷕ㋋ ᱄᷊

• requestsᷛ䇱⪬ copytool⪇㏎⭥㤌㤔⭥ⷘ䐷统ェ㾦㻃᱄
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26.3.3. ⧍㬒

䄜〓ⱁ copytool㬖㏞㋪㚽。䈗⭞⭝䐣㰝㗨㸿ⳉ㼍䇇⭥㤊㌗᱄㸋⡽㘃系统䔉㧜ⰵ

㼁文件⭥ⳤ㸫᷍㸳㗨㸋㤌㤔⪇㏎Ⰹ䅆㑬䄜⧍㬒䐖᱄copytool⡹㿌䊻䎃Ⱟ㬒ヅ㚻㶋㦌

㶋⧪㤌㤔᷍㡅㚍㦰䐖㸋 3600㘌᱄

1 $ lctl set_param -n mdt.lustre-MDT0000.hsm.active_request_timeout

26.4. 㤌㤔

文件系统⼮ HSMㆃ㉗Ⳟ➙䐏ヅ⭥㭞㈾㏎㬨䇪㤌㤔㤞Ⱀ⭥᱄䇱䄵㻣㹆䐷㏁㾮ᷛ

• ARCHIVEᷛ⪴ Lustre文件系统㋞⡕㭞㈾䐢 HSMㆃ㉗Ⳟ➙᱄

• RELEASEᷛ⪴ Lustre文件系统䄧⨞㭞㈾᱄

• RESTOREᷛ⪴ HSMㆃ㉗Ⳟ➙㋞⿹㭞㈾䐢㼁䇇⭥ Lustre文件系统᱄

• REMOVEᷛ⪴ HSMㆃ㉗Ⳟ➙䐱㩟⨞㋞⡕㭞㈾᱄

• CANCELᷛ㦂㼜㆙㾱䐱〓⭩⫞䐱⭥㤌㤔᱄

䐜䇱 RELEASE㬨㵍⤞㆙㾱㣳⤜㿉䄋㾎⮘㡘㞅⼰⭥操作᱄㡅㰜㤌㤔䇪㾎⮘㡘⪇㏎᷍

㗠MDT㾎⮘㡘ⰵ㰝㗨㆙㾱⭐㾵⭥㏎᱄

26.4.1. 㘝㒏

㤌㤔㵉⺞ lfs㘝㒏㳂ㅜᷛ

1 $ lfs hsm_archive [--archive=ID] FILE1 [FILE2...]

2 $ lfs hsm_release FILE1 [FILE2...]

3 $ lfs hsm_restore FILE1 [FILE2...]

4 $ lfs hsm_remove FILE1 [FILE2...]

㧈⺜㗜䇱㵉⺞ --archive䐙Ⰹ ARCHIVE ID᷍㤌㤔ㅌ⡜ⳃ㯮⭞㚍㦰 ARCHIVE ID᱄

26.4.2. 䓵Ⱀ⿷ⶕ

⭒䄜㆙⧭㬵㵝Ⱒ㦂〓㾿ⶥ䄲㬮⳦⭥文件㬒᷍㰝㗨ㅌ⡜⡜䓵Ⱀ⿷ⶕ᱄㼁 I/Oㅌ⡜

䔉㧜䐒⭞文件⿷ⶕ㶋⧪᱄䎃㾊操作ⰵ㆙⧭㎕㯖㬨㵙㘘⭥᱄㏞㧈᷍䄵㻣㘝㒏ㅌ䓵Ⱀ⿷ⶕⶤ

文件᷉㧈⺜㰝䄲⡜㬮⳦᷊ᷛ

1 $ cat /mnt/lustre/released_file
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26.4.3. 㤌㤔チ㋹

㋪䄵チ㋹㗠MDT㩰⭥䄲䓃册㤌㤔㑱⢎⼮㰝㗨⭥䓕㌗᷍䊬㾱ᷛ

1 $ lctl get_param -n mdt.lustre-MDT0000.hsm.actions

⭒㣑ⶕ䐧⹅㉀䎞䊻⪇㏎⭥㤌㤔㑱⢎㋪㵉⺞䄵㻣㘝㒏〒㦂ᷛ

1 $ lctl get_param -n mdt.lustre-MDT0000.hsm.active_requests

26.5. 文件䓕㲍

⭒文件⡜⫇⭖᷉㬮⳦᷊᷍ 㰝㗨䊻 Lustre文件系统㩰⭥䓕㲍ⳃ㪛ⶥ⢅᱄㬚䇤䄵㻣lfs

㘝㒏⥊㋕文件䓕㲍ᷛ

1 $ lfs hsm_state FILE1 [FILE2...]

㋪䄵㸋㗠文件㪉䐤䄵㻣⭥㲹Ⰹ⥀㔵⢋䐟ᷛ

• NOARCHIVEᷛⶤ文件䇡䊗⤜。⡜⫇⭖᱄

• NORELEASEᷛⶤ文件䇡䊗⤜。⡜㬮⳦᱄㧈⺜䄲㈎㪉䐤㑬RELEASED⢋䐟᷍䋓⤜㚽

䊺㪉䐤⪬⢋䐟᱄

• DIRTYᷛ文件䊻ⶕ䐧⭞ HSMㆃ㉗Ⳟ➙⽔ⳃ㪛㑬ⷝⶥ᱄DIRTY文件㿉䄋䊺⪯⫇⭖᱄

DIRTY⢋䐟䐜㚽䊻䄲䇱 EXIST⢋䐟⭥㤊㌗㻣㪉䐤᱄

䄵㻣䁂㼏䐜㚽䇪 root䇤⿈㪉䐤ᷛ

• LOSTᷛⶤ文件䄲⫇⭖᷍⭌㡅䊻 HSMㆃ㉗Ⳟ➙㩰⭥ⶒ⡟䇪䇻㚔䐷䊎䅓᷉㧈⪦㝭㰑

᷊Ⰻ㬈᷍⤃㣳⤜㚽㆙㾱⿷ⶕ᱄㧈⺜ⶤ文件⪇䇻 RELEASE䓕㲍᷍䋓文件Ⰻ㬈ᷜ㧈

⺜⤜⪇䇻 RELEASE䓕㲍᷍䋓ⶤ文件㿉䄋䊺⪯⫇⭖᱄

䇱㾊⢋䐟㋪㵉⺞䄵㻣㘝㒏手Ⱀ㪉䐤〓㤆⨞ᷛ

1 $ lfs hsm_set [FLAGS] FILE1 [FILE2...]

2 $ lfs hsm_clear [FLAGS] FILE1 [FILE2...]

26.6. ⮘㬵

26.6.1. hsm_controlpolicy

hsm_control䋑㋹䐧㾎⮘㡘』Ⱀ⤃㋪䄵㤆⨞Ⱀ作㑱⢎᱄

1 $ lctl set_param mdt.$FSNAME-MDT0000.hsm_control=purge

㋪㚽⭥䐖䇱ᷛ
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• enabledᷛ㡕Ⱀ㾎⮘㡘㼀⧭᱄䊻㋪䇤ⶕ䐧⹅㉀㬖㏞㩰ⳃ㤌㤔᱄

• disabledᷛ䊾㵄㾎⮘㡘』Ⱀ᷍ㅌ⤜㆙㾱㾣㤌㤔ⳃ᷍⤜⪇㏎⧍㬒᱄㾣⭥㤌㤔。⡜

䓃册᷍⭌䐜䇱㾎⮘㡘䐹㾣㡕Ⱀ⽔⤦。㆙㾱⪇㏎᱄

• shutdownᷛ⡶㾎⮘㡘㼀⧭᱄ㅌ㸿ⳉ㳂ㅜ㤌㤔᱄

• purgeᷛ㤆⨞㰚䇱エ㔝⭥㤌㤔᱄⤜ⶥ⢅㾎⮘㡘䓕㲍᱄

26.6.2. max_requests

max_requests㬨㵍䄜㬒ヅ䔏⫔⭥』Ⱀ㤌㤔㭞᷉㗠㾎⮘㡘 ᱄᷊ⶤ䐖䈌⫛㏎㭞㑠㸿

᱄

㏞㧈᷍㧈⺜䇱 2MDT⼮ 4⫛㏎᷍⫛㏎⤜㿉䄋⪇㏎ 2⡗⭥ max_requests᱄

1 $ lctl set_param mdt.$FSNAME-MDT0000.hsm.max_requests=10

26.6.3. policy

ⷝⶥ系统㾱㸋᷍㡅䐖㋪䄵㵉⺞ㅌ'+'〓'-'作㸋㣑䓛㎕㳎ゴ〓䄧⨞᱄

1 $ lctl set_param mdt.$FSNAME-MDT0000.hsm.policy=+NRA

㋪䄵㬨䄵㻣㤊㌗䔊⼰⭥䐖:

• NRAᷛ⤜㆙㾱䐹㬵᱄㧈⺜⿷ⶕ㬈➽᷍⤜䓵Ⱀ䐹⮘Ⱙ㤌㤔᱄

• NBRᷛ⤜䔉㧜 I/O㎕⭩⫞⿷ⶕ᱄ゕ⪆ⳃ䓵Ⱀ⿷ⶕ⭌⤜䔉㧜㋮⿈Ⱜ᷍ⳤ㸫䄲㬮⳦⭥

文件Ⳗ⿹ ENODATA᱄

26.6.4. grace_delay

grace_delay䐙⭥⪴䎜㤌㤔㑱⢎䐱㤆⨞㤌㤔᷉⧪⹇〓㬈➽᷊⭥䁴⧺᷍⭆㸜㸋㘌᱄

1 $ lctl set_param mdt.$FSNAME-MDT0000.hsm.grace_delay=10

26.7. ⢅ⷝ㦶䐟

Lustre文件系统㳎ゴ㑬エ㔝 HSM㼁㬣件⭥㏁㾮㸋 HSM⭥⢅ⷝ㦶䐟᱄

1 16HSM 13:49:47.469433938 2013.10.01 0x280 t=[0x200000400:0x1:0x0]

䇱㑞䐷㋪䇤㾦㻃㋪䄵㾕㧌㗠㳖 HSMエ㔝ᷛ⢅ⷝ文件⭥ FID⼮㸜䁻㕌᱄㸜䁻㕌ⰵ䄵

㻣㾦㻃㆙㾱⢁㕌᷉䔏⭮㸜䊻㣑᷊

• ⫎㹔⫛㕌᷉㧈⺜⫇䊻᷊(7 bits)

• HSM㬣件 (3 bits)
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• HE_ARCHIVE = 0ᷛ文件䄲⡜⫇⭖᱄

• HE_RESTORE = 1ᷛ文件䄲⿷ⶕ᱄

• HE_CANCEL = 2ᷛ䇻⪬文件⭥㤌㤔䄲⡜㦂㼜᱄

• HE_RELEASE = 3ᷛ文件䄲⡜㬮⳦᱄

• HE_REMOVE = 4ᷛ䄲㩟⨞⭥㤌㤔⡜䓵Ⱀ䐕㾱᱄

• HE_STATE = 5ᷛ文件⢋䐟䄲ⷝⶥ᱄

• HSM⢋䐟 (3 bits)

• CLF_HSM_DIRTY=0x1

䊻㩰㘇⭥㏞䓴䐱᷍0x280⢋㬟⫎㹔⫛㕌㸋 0᷍㬣件㸋 HE_STATE᱄

㬚䇤 liblustreapi㬒᷍㋪䄵ㆉ䑛䄜㾊ⶉ䑛⼐㭞㤂㯪⭹⪴㸜䁻㕌䐱㳂㦂⤜㵍⭥䐖᷍

㧈ᷛhsm_get_cl_event()᱃hsm_get_cl_flags()᱃hsm_get_cl_error()᱄

26.8. ⥀㔵䅞㤇

Lustre文件系统䊻㦯⼯㤊㌗㻣᷉㧈㋶ヅ⤜䔄㬒᷊Ⱍ㗜䇱㚻⤠䔊件䋑䓵Ⱀ⮘Ⱙ⫇⭖

㤌㤔⼮ⳃ⤝㤌㤔᱄䓵Ⱀ⮘Ⱙ⫇⭖操作䇪⥀㔵䅞㤇㶋⧪᱄

⥀㔵䅞㤇㬨䄜㬚䇤 Lustre文件系统⭥㲹Ⰹ HSM API㎕チ㬴文件系统⼮⮘Ⱙ㤌㤔

⭥䇤⿈㋶ヅ⧭㿓᱄

㸳㗨ㅉ䅊㛛䊻䓉䇤㋮⿈Ⱜ㩰䊬㾱⥀㔵䅞㤇᷉㏁㯧䇻⫛㏎ㅻ⮄᷊᷍ ⤃㬚䇤 Lustre 2.5䄵

㩰⟇⡟᱄㵧プ㬚䇤 Robinhood⥀㔵䅞㤇᱄

26.8.1. Robinhood

Robinhood㬨⫔㾮文件系统⭥⥀㔵䅞㤇⼮⡉⹅㉀᱄㰝䋑㸍⿅㭞㈾㌃䐱文件系统

䊋㭞㈾⭥ⶒ⡟᷍䄵⹊㦯䅃⥊䁐᱄Robinhood㵉⺞Ⰹ䅆〚䇻㭕㾵⭥⥀㔵᷍㬖㻷㑬⮘Ⱙ文件

系统㳖㚠⭥㞛㑠㾱㸋ᷜ㵉⺞Webㆈ㘇⼮㘝㒏㾱⹅㉀᷍㸋㏎䊒㳂⹊㑬文件系统㚻㦾⭥

㦌㘇㬴㵝᱄㵍㬒᷍㰝䄓㸋㌍㯺⭥ find⼮ du操作㳂⹊㑬䋗㣠⟇⭥㋬㔂᱄Robinhood㬨

䄜㶃⤠㼏㚠᷍㋪䄵䇤䇻ⷘ䐷㞅䐤᱄ⷝⱁ㾦㻃㤌⤯䊥ᷛhttps://sourceforge.net/apps/trac/

robinhood/wiki/Doc᱄᷉ 䊻 Lustre 2.9䅞㧌᷊

⭻ⱟ㬏㡀䍣⧷㈤㋮⿈Ⱜ⫇᷉PCC᷊

27.1. ビㆊ

〚䇻㩢⫇⭥㲍䇓㝭䇱䑛䇻᷉⤠⭹᷊㰖㾂⪦㾵⪦㝭⼮ CPU䐏ヅ⤜ⰰ㎊⫔⭥㾵㚽

⥏㉁᱄㲍䇓㝭䊻ゼⷒ⼮㾵㚽Ⳟ㘇Ⱍ䊻⫇⪃⥄⪯䐱ㅉ㑃㑬䄜㾣⭥⥄⪯᱄䊻 Lustre䐱⫇

⪃⭥㭞㈾ゐ⺇㚄⼽⫔᷍䊻䔏⫔⭥䐱㾥䐱㋪⫐⭞㭞➺ PiB᷍䎃㬚⭤ㅌ⫔⤠㭞㈾⫇⪃䊻

HDD㩰᷍ⱙ䐜ㅌ』䊟⭥㭞㈾䓴ゐ⫇⪃䊻 SSD㩰ⷝ㉀㾵ゼ⡩᱄
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PCC〛䐧䊫㿎㞅⡙㑬㚻⤠ SSD⭥㋮⿈Ⱜ㸋㉀䇱ㅻ⮄⡟⭹ I/O㚄㬞⭥Ⱒ⼮㾕㗽ゐ㾮

䇇䇤㳂⹊ⱏ㶃⭥㾵㚽᷍ⱙ⤜。㬈㦆㦌㤓 Lustre㘝㘜㋶ヅ⭥䇦㬧᱄PCC䈌 Lustre HSM⼮

⤝㈷㰙〛䐧㼁ㆂ⼰᷍㏜䇤⡟⭹ SSD⫇⪃㳂⹊⧷㈤⭥⫇ⴟ㹒᷍㵍㬒䊫㿎䊻⡟⭹⼮⹓㼎

⫇⪃䐏ヅ㣉䄧⭆文件᱄䎃㬚⭤ I/O㗽ゐ㾮䇇䇤㚽⹜䊻㋮⿈Ⱜㅻ⮄㩰Ⱒ㾕㭞㈾᷍ⱙ⤜。

㬈㦆㦌㈷ Lustre㘝㘜㋶ヅ⭥䇦㬧᱄

䊻 Lustre㋮⿈Ⱜ㩰㬚䇤䎃䐷⫇⭥䑘䄋䇦⮄㬨᷍I/Oⰲ䍜⪇㏎⫇⭥㭞㈾㎕㯖䄋ビ

⭆⭤ⱁ᷍䅓㸋㗜䇱㎕䓵㡅㰜㋮⿈Ⱜ⭥ I/O⭥ⶪ㦦᷍⪴ⱙ䇦⿐㾵㚽᱄ⰵ㋮⿈Ⱜㅻ⮄⭥䇓件

䄓㗜䇱㲹㭃䄋㤔᱄㦯⼯ Linux文件系统᷍㧈 NVMe㪉⡙㩰⭥ ext4᷍Ⱍ㋪䄵作㸋 PCC

⫇㬚䇤᱄⡟⭹文件⫇ブ㩺㑬ⰵ㼔⫇⪃㚠⢋᷉OST᷊⭥䁚㑇᷍䅓㸋㾂⭥〓㰇〛⭥ I/O㋪

䄵㈼ゐ⧪⫔⭥㯔㿓 I/O᷍㑺㬒文件㪖䐢⤜㿉䄋㯃㾣⭞ OST㩰᱄

27.2. 㪉ェ

27.2.1 LustreⰢ -㾕 PCC⫇

㵝 27: Overview of PCC-RW Architecture

㵝 27.1 PCC-RWソ⹚㵝

Lustre㵉⧄㬚䇤㡅ゐ⧪⭥ HSM〛䐧᷍䈌㬚䇤⪦⫙〓㡅㰜㗞㳆⭥ㅰ⫔⼮ㅰ㕞⭥⺊⭖

⫇⪃ⰵㅴ᱄㼁ⳕ᷍PCC-RW㬖カ㩰㬨䄜 HSM⽔Ⱜ⫇⪃系统᷍䊻 Lustre㋮⿈Ⱜ㳂⹊㑬

䄜䔊ⷀ㯺⡟⭹⫇᱄㵝 27.1᷍``PCC-RWソ⹚㵝''㻵㬟㑬 PCC-RW⭥ソ⹚᱄㗠㋮⿈Ⱜ

㬚䇤䓵゛⭥⡟⭹⫇⪃᷍㵉⧄㬨 NVMe⭥㾯㬞᷍ⷒ㬞⿐㸋⡟⭹⫇⭥⡟⭹文件系统᱄⫇

⭥ I/O䐙㼓⡟⭹文件系统䐱⭥文件᷍ⱙ䎞⧄⭥ I/O䋓䐙㼓 OST᱄

PCC-RW㬚䇤 Lustre⭥HSM〛䐧㆙㾱㭞㈾㵍⤞᱄㗠 PCCㅻ⮄㬖カ㩰㬨䄜HSM

⫛㏎᷍㡅㩰䊬㾱㑬 copytool㬖㏞᱄Lustre HSM copytool䇤䇻ㅌ文件⪴⡟⭹⫇⿷ⶕ⭞

Lustre OSTs᱄㦯⼯⪴㡅㰜 Lustre㋮⿈Ⱜⰵ PCC⫇文件⭥䊗⧭ⳤ㸫Ⱍ。⪆ⳃ䎃䐷㭞㈾
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㵍⤞᱄㧈⺜䄜 PCC㋮⿈Ⱜ㏌㼀᷍䋓㡅⫇⭥㭞㈾ㅌ䊾㬒㸿ⳉ⡜㡅㰜㋮⿈Ⱜⳤ㸫᱄䊻

PCC㋮⿈Ⱜ䐹㾣㡕Ⱀ᷍㦜⽔䊹 Lustre文件系统᷍⤃䐹㾣㡕Ⱀ copytool䐏⽔᷍䎃㾊㭞㈾

⤦㚽䊺⪯⡜ⳤ㸫᱄

㚠㣑᷍PCC㋮⿈Ⱜ䊻㡅⡟⭹文件系统㩰⫇䎜文件᱄䊻ㅌ I/O䅞⭝⭞㋮⿈Ⱜ⫇

䐏㣑᷍文件⡹㿌⡜ゴ⭞ PCC㩰᱄Lustre⭥⤝㈷㰙⹇㚽䇤䇻㦘⡄⫇ⴟ㹒䈌㦌㈷文件系

统䓕㲍䄜䐣᱄䊻ゴ操作⧪⹇⽔᷍文件㭞㈾㋪䄵䐒ㅴ㾕㧌/Ⱒ⨗⡟⭹ PCC⫇᱄㧈⺜

ゴ操作㗜䇱⧪⹇᷍㋮⿈Ⱜㅌ䐒ㅴ㵬⿹⭞䎞⧄⭥ I/O㔘㈗᷍⤃ㅌ I/O䐒ㅴⳃ㯮⭞ OST㩰᱄

⭒㡅㰜㋮⿈Ⱜ⭥㆙⧭㬵㵝Ⱒ㦂〓㾿ⶥ PCC-RW⫇⭥文件㬒᷍䎃㾊文件。䓵Ⱀ⿷ⶕ䐢

㦌㈷文件系统᱄㼁䇇⭥ I/Oㅌ䔉㧜᷍⭩⫞㬮⳦⭥文件⿷ⶕ᱄䎃ⰵ䇇䇤⧭㿓㬨㵙㘘⭥᱄

⧘㼛⤝㈷㰙㋪䄵䊻㦯⼯㬒⽓䓵Ⱀㅌ文件⪴ PCC⫇䐱㏌⨗㎕᱄PCC-RW⫇⭥

文件㋪䄵㵉⺞lfs pcc detach㘝㒏手Ⱀ㏌᱄⫇文件⪴⫇䐱㏌⤃⿷ⶕ⭞ OST

⽔᷍㰝ㅌ⪴ PCC文件系统䐱㩟⨞᱄

㬈➽⭥ PCC-RW操作㵉⧄。Ⳗ⿹㼁䇇⭥⫎㹔⫛㕌᱄⭌⫇䊻䄜䐷㲹㭃㤊㌗᷍ゕ⡟⭹

PCC文件系统⭥㋶ヅ䄲㈎䇤㶋᱄䎃䐷㤊㌗㻣᷍PCC-RW㋪䄵䓵Ⱀ⿹⭞䎞⧄⭥ I/O㔘㈗᷍

䅓㸋 Lustre文件系统⭥㦾㑠䊗䊗⫔䇻 PCC㪉⡙⭥㦾㑠᱄

27.2.2. 〚䇻⺇䋓⭥⧷㈤㾵㋮⿈Ⱜ⫇

PCC⟝㎉䄜〚䇻⺇䋓⭥᱃㋪㞅䐤⭥⫇〚⪂ソ⹚᷍㬚㡅㚽⹜㬖㻷ⷘ䐷㚠⢋᷍⡩㧈

Ⰹ䐧 I/O⫇᷍㳂⹊㾵㚽ⷕ㏌⼮ QoS⡄䐅᱄

ⰵ䇻 PCC-RW㎕㯖᷍⭒䄜文件⡜⪕ㅉ㬒᷍ㅌⷚ㈾〚䇻⺇䋓⭥⥀㔵㉗Ⰹ㬨ⴒ。⫇

ⶤ文件᱄㡅䐈⧷䎌ⰵ⤜㵍䇤⿈᱃䔊᱃㼏㚠〓文件㘜㎊䍚⭥⺇䋓᱄

〚䇻⺇䋓⭥ PCC-RWⰵ㾣⪕ㅉ⭥文件⭥⫇㋪䄵䐒ㅴ㉗Ⰹ㚥文件㋪䄵㬚䇤 PCC

㩰⭥⫇᷍ⱙ⤜㿉䄋㏎䊒⭥ⶪ䊅᱄

27.3. PCC㘝㒏㾱⹅㉀

Lustre㸋䇤⿈㳂⹊㑬 lfs⼮ lctl㘝㒏㾱⹅㉀㎕䈌 PCC⹇㚽㆙㾱ㅜ⿆᱄

27.3.1. 䊻㋮⿈Ⱜ㳎ゴ PCC⽔Ⱜ

㘝㒏ᷛ

1 client# lctl pcc add mountpoint pccpath [--param|-p cfgparam]

㩰㘇⭥㘝㒏ㅌ㸋 Lustre㋮⿈Ⱜ㳎ゴ䄜 PCC⽔Ⱜ᱄

⤯㭞 㯖㘘

mountpoint | Lust re㋮⿈Ⱜ⭥䊹⮄᱄
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⤯㭞 㯖㘘

pccpath|⡟⭹文件系 统䐱䇤䇻 PCC⫇⭥㚠㔝㔘㈗᱄䎜

文件系统⤜㿉䄋䓉㗦䇤䇻 PCC

⫇᷍⭌ⶤ㚠㔝⤜䇇ⶤ⡜㠶㵉䇤⿈ⳤ

㸫᱄

cfgparam 䄜ポ -䐖ⰵ㾯㬞⭥䓷ⴜ⪏᷍䇤䇻㞅

䐤 PCC⽔Ⱜ᷍㧈Ⱒ㾕 attach ID᷉⫇

⭖ ID᷊⼮䓵Ⱀ⫇⺇䋓⭩᱄

䓃䅃ᷛ⭒㋮⿈ㅻ⮄䇱䄜䄵㩰⭥ Lustre 䊹⮄〓 Lustre 文件系统㬖㏞㬒᷍⤯

㭞mountpoint㦘⡄䐜。㞅䐤䐙Ⰹ⭥ Lustre文件系统㬖㏞〓 Lustre䊹⮄⭥ PCC⽔Ⱜ᱄

㧈⺜ PCC⽔Ⱜ⡜䇤作 PCC-RW⫇᷍䎃 Lustre䊹⮄⡹㿌䈌 HSM᷉lhsmtool_posix᷊

㞅䐤㼁㵍᱄㒎㶃᷍⤯㭞pccpath䇇ⶤ䈌 POSIX copytool᷉lhsmtool_posix᷊⭥ HSMⷚ⤯

㭞㼁㵍᱄

PCC-RW㬚䇤 Lustre⭥ HSM〛䐧㆙㾱㭞㈾㵍⤞᱄䊻㋮⿈Ⱜ㩰㬚䇤 PCC-RW䐏㣑᷍

㦵㦜㿉䄋䊻MDT⼮ PCC㋮⿈Ⱜㅻ⮄㩰㪉䐤 HSM᱄

㬸㻩᷍⡹㿌䊻㗠文件系统MDT㩰ゅ』䄜㾎⮘㡘᱄䎃㋪䄵㵉⺞䄵㻣㘝㒏㬖㻷:

1 mds# lctl set_param mdt.$FSNAME-MDT0000.hsm_control=enabled

2 mdt.lustre-MDT0000.hsm_control=enabled

ㅴ㻣㎕᷍䊻㗠⫛㏎ㅻ⮄᷉PCC㋮⿈ㅻ⮄᷊㩰㡕Ⱀ copytool᷍㑍ㅴ⭞㛄⭥ HSM⫇

⪃᱄䎃㘝㒏ㅌ㬨䄵㻣㾯㬞:

1 client# lhsmtool_posix --daemon --HSM-root $PCCPATH --archive=$ARCHIVE_ID

$LUSTREPATH

㬟㏞:

㻣㘇⭥㘝㒏㸋㋮⿈Ⱜ㳎ゴ㑬䄜 PCC⽔Ⱜ:

1 client# lctl pcc add /mnt/lustre /mnt/pcc --param

"projid={500,1000}&fname={*.h5}, uid=1001 rwid=2"

㞅䐤⤯㭞⭥⭻䄜䓴⪏㬨䓵Ⱀ⫇⺇䋓᷍㡅䐱 ``&''⫛⢎㕀ゎ AND䊬㰄ⴜ᷍ⱙ ``,''

⫛⢎㕀ゎ OR䊬㰄ⴜ᱄䎃㏞䓴⭥⺇䋓㬨㾣文件䐜䇱䊻㕛䔄䄵㻣㦯䄜㳖件⭥㤊㌗㻣⤦。

⡜䓵Ⱀ⫇: -㼏㚠 ID㬨 500〓 1000᷍㣳文件㘜⭥⽔䓛㬨 ``h5''; -䇤⿈ ID㬨 1001᱄

㚠㣑䐈⧷⭥ PCC⽔Ⱜ㞅䐤⭥ポ -䐖ⰵ㑱㈺㧈㻣 -ᷛ rwid PCC-RW attach ID 䈌᷍ⶤ PCC

ㅻ⮄㩰䊬㾱⭥ copytool⫛㏎⭥⫇⭖ ID㼁㵍᱄- auto_attach "auto_attach=1 "䊻

㻣䄜⪯⫓㋋〓 I/O㬒㡕䇤䓵Ⱀゴ᱄㡕䇤䎃䁂㼏ㅌ⭝䐣䓵Ⱀゴ䇱㾈⭥ PCC⫇文
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件᷍䎃㾊文件ㅌ。䇪䇻手Ⱀlfs pcc detach㘝㒏〓⧘㼛⤝㈷㰙᷉ゕ LRU㰙㬶㰖᷊ⱙ

㏌᱄"auto_attach=0 "䅃㸗䓦䓵Ⱀゴ文件⡜㆜䇤᷍㬨㚍㦰㚄㬞᱄

27.3.2. ⪴㋮⿈Ⱜ㩟⨞䄜 PCC⽔Ⱜ

㘝㒏ᷛ

1 lctl pcc del <mountpoint> <pccpath>

㩰㭗㘝㒏ㅌ⪴ Lustre㋮⿈Ⱜ㩟⨞䄜 PCC⽔Ⱜ᱄

+-----------------+------------------------------+

+-----------------+------------------------------+ | ⤯ 㭞 | 㯖 㘘 | +=================

+==============================+ |mountpoint | Lustre ㋮⿈Ⱜ⭥䊹⮄᱄| +-----

------------+------------------------------+ |pccpath|䄜 PCC⽔Ⱜ㬨䇪䎃㔘㈗䐙Ⰹ⭥᱄| | |㼋

㤊㤌⤯㋝ lctl pcc add᱄|㬟㏞ᷛ㻣㘇⭥㘝㒏ㅌ㩟⨞䊹⮄㸋 ``/mnt/lustre''⭥㋮⿈Ⱜ㩰䇪

``/mnt/pcc''䅞䇤⭥ PCC⽔Ⱜ᱄

1 client# lctl pcc del /mnt/lustre /mnt/pcc

27.3.3. 䄧⨞㋮⿈Ⱜ㩰⭥㰚䇱 PCC⽔Ⱜ

㘝㒏ᷛ

1 lctl pcc clear <mountpoint>

㩰㭗㘝㒏ㅌ⪴ Lustre㋮⿈Ⱜ㩟⨞㰚䇱 PCC⽔Ⱜ᱄

+-----------------+------------------------------+ | ⤯ 㭞 | 㯖 㘘 | +=================

+==============================+ |mountpoint | Lustre ㋮⿈Ⱜ⭥䊹⮄᱄| +-----

------------+------------------------------+㬟㏞ᷛ㻣㘇⭥㘝㒏ㅌ㩟⨞䊹⮄㸋 ``/mnt/lustre''⭥㋮

⿈Ⱜ㩰㰚䇱⭥ PCC⽔Ⱜ᱄

1 client# lctl pcc clear /mnt/lustre

27.3.4. 㑱⨗㋮⿈Ⱜ㩰⭥㰚䇱 PCC⽔Ⱜ

㘝㒏ᷛ

1 lctl pcc list <mountpoint>

㩰㭗㘝㒏ㅌ㑱⨗ Lustre㋮⿈Ⱜ㩰㰚䇱 PCC⽔Ⱜ᱄

+-----------------+------------------------------+ | ⤯ 㭞 | 㯖 㘘 | +=================

+==============================+ |mountpoint | Lustre ㋮⿈Ⱜ⭥䊹⮄᱄| +-----

------------+------------------------------+㬟㏞ᷛ㻣㘇⭥㘝㒏ㅌ㑱⨗䊹⮄㸋 ``/mnt/lustre''⭥㋮

⿈Ⱜ㩰㰚䇱⭥ PCC⽔Ⱜ᱄
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1 client# lctl pcc list /mnt/lustre

27.3.5. ㅌ䐙Ⰹ文件ゴ⭞ PCC㩰

㘝㒏ᷛ

1 lfs pcc attach --id|-i <NUM> <file...>

㩰㭗㘝㒏ㅌ➲ⷙⰉ⭥文件ゴ⭞ PCC㩰᱄

+-----------------+------------------------------+ | ⤯ 㭞 | 㯖 㘘 | +=================

+==============================+ |--id|-i <NUM> | Attach ID 䇤䇻䁂䋒㬚䇤㚥

PCC ⽔Ⱜ | +-----------------+------------------------------+ 㬟㏞ᷛ 㻣㘇⭥㘝㒏ㅌ➲/mnt/lustre/

test䅞䇤⭥文件ゴ⭞ PCC-RW attachID㸋 2⭥ PCC⽔Ⱜ㩰᱄

1 client# lfs pcc attach -i 2 /mnt/lustre/test

27.3.6.㵉⺞ FIDㅌ䐙Ⰹ文件ゴ⭞ PCC㩰

㘝㒏ᷛ

1 lfs pcc attach_fid --id|-i <NUM> --mnt|-m <mountpoint> <fid...>

㩰㭗㘝㒏ㅌ➲䇪 FID䐙Ⰹ⭥文件ゴ⭞ PCC㩰᱄

+-----------------+------------------------------+ | ⤯ 㭞 | 㯖 㘘 | +=================

+==============================+ |--id|-i <NUM> | Attach ID 䇤䇻䁂䋒㬚䇤㚥

PCC⽔Ⱜ | +-----------------+------------------------------+ |--mnt|-m <mountpoint> | Lustre㋮⿈

Ⱜ⭥䊹⮄᱄| +-----------------+------------------------------+ 㬟㏞ᷛ 䄵㻣㘝㒏ㅌ➲ FID 㸋

0x200000401:0x1:0x0⭥文件ゴ⭞ PCC-RW attach ID㸋 2⭥ PCC⽔Ⱜ㩰᱄

1 client# lfs pcc attach_fid -i 2 -m /mnt/lustre 0x200000401:0x1:0x0

27.3.7. ㅌ䐙Ⰹ文件⪴ PCC㏌

㘝㒏ᷛ

1 lfs pcc detach [--keep|-k] <file...>

㩰㭗㘝㒏ㅌ⪴ PCC䐱㏌䐙Ⰹ⭥文件᱄

+-----------------+------------------------------+ | ⤯ 㭞 | 㯖 㘘 | +=================

+==============================+ |--keep|-k | 㚍㦰㤊㌗㻣᷍detach 㘝㒏。ㅌ文

件 | | |⪴ PCC䐱䇡㈤㏌⨗㎕᷍⤃䊻㏌ | | |⽔㩟⨞ PCCⶒ⡟᱄| | |䎃䁂㼏䐜㏌文

件 |᷍ | |⭌䊻⫇䐱⡄㒕 PCCⶒ⡟᱄| | |㧈⺜⫇䐱⭥文件ⶒ⡟㦵㦜䇱㾈 |᷍ | |䋓䊫㿎䊻㻣

⪯⫓㋋㬒䓵ゴ | | |⡜㏌⭥文件᱄| +-----------------+------------------------------+㬟㏞ᷛ㻣

㘇⭥㘝㒏ㅌ㩟⨞䊹⮄㸋 ``/mnt/lustre''⭥㋮⿈Ⱜ㩰㰚䇱⭥ PCC⽔Ⱜ᱄
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1 client# lctl pcc clear /mnt/lustre

27.3.8. 㵉⺞ FID⪴ PCC㏌䐙Ⰹ文件

㘝㒏ᷛ

1 lfs pcc detach_fid [--keep|-k] <mountpoint> <fid...>

㩰㭗㘝㒏ㅌ㵉⺞ FID⪴ PCC㏌䐙Ⰹ文件᱄

+-----------------+------------------------------+ | ⤯ 㭞 | 㯖 㘘 | +=================

+==============================+ |--keep|-k |㼋㤊㤌⤯㋝ lfs pcc detach㘝㒏 | +----

-------------+------------------------------+㬟㏞ᷛ㻣㘇⭥㘝㒏ㅌ➲ FID㸋 0x200000401:0x1:0x0

⭥文件⪴ PCC㩰䇡㈤㏌᷍⤃㩟⨞ PCC㩰㼁䇇⭥⫇文件᱄

1 client# lfs pcc detach_fid /mnt/lustre 0x200000401:0x1:0x0

䄵㻣㘝㒏ㅌ➲ FID㸋 0x200000401:0x1:0x0⭥文件⪴ PCC䐱㏌⨗㎕᷍⭌䊫㿎䊻㻣

⪯⫓㋋㬒䓵Ⱀ㑍ㅴⶤ文件᱄

1 client# lfs pcc detach_fid -k /mnt/lustre 0x200000401:0x1:0x0

27.3.9. 㻵㬟䐙Ⰹ文件⭥ PCC䓕㲍

㘝㒏ᷛ

1 lfs pcc state <file...>

㩰㭗㘝㒏ㅌ㻵㬟䐙Ⰹ文件⭥ PCC䓕㲍᱄

㬟㏞ᷛ䄵㻣㘝㒏ㅌ㻵㬟/mnt/lustre/test㰚䅞䇤⭥文件⭥ PCC䓕㲍᱄

1 client# lfs pcc state /mnt/lustre/test

2 file: /mnt/lustre/test, type: readwrite, PCC file: /mnt/pcc/0004/0000/0bd1

㧈⺜文件 ``/mnt/lustre/test''㗜䇱⫇䊻 PCC㩰᷍㡅 PCC䓕㲍⭥㭅⨗㧈㻣᱄

1 client# lfs pcc state /mnt/lustre/test

2 file: /mnt/lustre/test, type: none

27.4. PCC㞅䐤㬟㏞

1. 㪉䐤MDT㩰⭥ HSM

1 mds# lctl set_param mdt.lustre-MDT0000.hsm_control=enabled

2. 㪉䐤㋮⿈Ⱜ㩰⭥ PCC
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1 client1# lhsmtool_posix --daemon --hsm-root /mnt/pcc --archive=1

/mnt/lustre < /dev/null > /tmp/copytool_log 2>&1

2 client1# lctl pcc add /mnt/lustre /mnt/pcc "projid={1000},uid={500} rwid=1"

3 client2# lhsmtool_posix --daemon --hsm-root /mnt/pcc --archive=2

/mnt/lustre < /dev/null > /tmp/copytool_log 2>&1

4 client2# lctl pcc add /mnt/lustre /mnt/pcc "projid={1000}&gid={500} rwid

3. 䊻㋮⿈Ⱜ㩰䐕㾱 PCC㘝㒏

1 client1# echo "QQQQQ" > /mnt/lustre/test

2 client2# lfs pcc attach -i 2 /mnt/lustre/test

3 client2# lfs pcc state /mnt/lustre/test

4 file: /mnt/lustre/test, type: readwrite, PCC file:

/mnt/pcc/0004/0000/0bd1/0000/0002/0000/0x200000bd1:0x4:0x0, user

number: 1, flags: 6

5 client2# lfs pcc detach /mnt/lustre/test

⭻ⱟ㬏➬䍣㬚䇤 Nodemap䇔㪅 UIDs⼮ GIDs

28.1. 㪉䐤䇔㪅

Lustre 2.9⼽⼤⭹䐈⧷㑬 nodemap⹇㚽᷍⪬㣑᷍ⶤゝ㭖作㸋䊅㦩䊻 Lustre 2.7䐱⡜㬸

⪯䅞㧌᱄㰝䊫㿎㎕䓵䊗⧭系统⭥ UID⼮ GID䇔㪅⭞⡟⭹ UID⼮ GIDゐ᷍⤃㵍㬒⡄㒕

POSIX⭥㰚䇱㦉᱃㡅㰜㦉㻿⼮㞅ⱏ㾦㻃᱄䅓⪬᷍ゕ㬚㎕䓵ⱁ䍟⮄⭥䇤⿈⼮䔊⢋㬗ⴜ㼁

⿆⨆㵜᷍㰝㗨㦵㋪䄵䊻⭆ Lustre文件系统㩰䊬㾱᷍ⱙ⤜䇤⭄㾥䊻 UID〓 GID㋶ヅ䐱

⥛㪛⨆㵜᱄

28.1.1. Ⰹ䅆

㡕䇤 nodemap ⹇㚽⽔᷍㋮⿈Ⱜ文件系统ⰵ Lustre 系统⭥ⳤ㸫ㅌ㵉⺞ nodemap

⢋㬗䇔㪅⥀㔵䅞㤇㆙㾱⺞㔬᱄Lustre 㑍ㅴ䇪㶙㕈⢋㬗ⴜ᷉NID᷊㏎᷍㏞

㧈192.168.7.121@tcp᱄⭒㵉⺞ NID ㆙㾱操作㬒᷍Lustre ㅌ㉗Ⰹⶤ NID 㬨ⴒ㸋

nodemap᷉䇪䄜〓ⱁ NID ⳗ㸈䔊⧪⭥⥀㔵䔊᷊⭥䄜⤠᱄㧈⺜ⶤ NID ⤜⫇䊻䇻

㦯⼯⥀㔵䔊䐱᷍䋓㚍㦰㤊㌗㻣⪬ⳤ㸫。⡜䁚㰖⭞䇤⿈nobody᱄⥀㔵䔊㉀䇱䄜㾊㭕

㾵᷍㧈 trusted⼮ admin᷍䎃㾊㭕㾵㉗Ⰹ㑬ⳤ㸫㳖件᱄㗠⥀㔵䔊䇱䄜䔊⢋㬗䇔㪅

᷉idmaps᷊᷍ 䎃㾊 idmaps㉗Ⰹ㑬㋮⿈Ⱜ㩰⭥ UID⼮ GID㧈⼯䓋⭞⡟⭹ Lustre文件系统

⭥⺇ⳗ䇤⿈㋶ヅ㩰᱄
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㸋㑬㬚 nodemap䎞⧄䊬㾱᷍MGS᱃MDS⼮ OSS系统⡹㿌Ⱍ䊬㾱䐈⧷ nodemap⭥

Lustre⟇⡟᱄nodemapⰵ㋮⿈Ⱜ㎕㯖㬨㵙㘘⭥᷍⤜㿉䄋㲹⢑⭥㞅䐤〓㼁㪉䐤᱄

28.1.2. NIDⳗ㸈

NID ㋪䄵⡜ 㘉㭗 㸋⭆ ⭹䐘 〓䄜 ⭹ 䐘ⳗ 㸈᱄⭆⭹ 䐘㸋 ⢋䓝 Lus-

tre NID ⷒ㬞᷉㧈10.10.6.120@tcp᷊᷍ ⭹ 䐘ⳗ㸈䇪䄜Ⱝ⽂㎕ⷕ㎕㘉㭗

᷉㧈192.168.20.[0-255]@tcp ᱄᷊

ⳗ㸈⡹㿌㬨㑍㿙⭥᱄䄜 nidlist⭥㶋䎜 LNetⰉ䅆㧈㻣ᷛ

1 <nidlist> :== <nidrange> [ ' ' <nidrange> ]

2 <nidrange> :== <addrrange> '@' <net>

3 <addrrange> :== '*' |

4 <ipaddr_range> |

5 <numaddr_range>

6 <ipaddr_range> :==

7 <numaddr_range>.<numaddr_range>.<numaddr_range>.<numaddr_range>

8 <numaddr_range> :== <number> |

9 <expr_list>

10 <expr_list> :== '[' <range_expr> [ ',' <range_expr>] ']'

11 <range_expr> :== <number> |

12 <number> '-' <number> |

13 <number> '-' <number> '/' <number>

14 <net> :== <netname> | <netname><number>

15 <netname> :== "lo" | "tcp" | "o2ib" | "gni"

16 <number> :== <nonnegative decimal> | <hexadecimal>

28.1.3. 㬟㏞ᷛ㘉㭗⼮⤠㭑䇔㪅

⤠㭑 nodemap㬒᷍㬸㻩䇇㋝㔨㚥㾊䇤⿈㿉䄋䇔㪅᷍䄵ゑ㪇ゑ⭥㶙㕈⭹䐘〓⭹䐘ⳗ

㸈᱄⡹㿌ネ⥊䇤⿈䐏ヅ⭥㋪ボ㾵㸫㳃᱄

㏞㧈᷍ズ㪉䁱㈠㦬䊒䎞䊻䁱㈠㛒㏁㼁㭞㈾᷍㰜㗨㬚䇤㑬䄜ェ㰄系统᷍ⶤ系统⪴

⭆ IPv4⭹䐘192.168.0.100䊹 Lustre⤃ㅌ⪬⥀㔵䔊㘝㘜㸋BirdResearchSite᱄

ⶤ IP⭹䐘䔊⧪㑬㡅 NID᷍ゕ192.168.0.100@tcp᱄䊬㾱䄵㻣lctl㘝㒏⪕ㅉ⥀㔵䔊⤃

ㅌ⪬ NID㳎ゴ⭞MGS㩰⭥㼁䇇䔊ᷛ

1 mgs# lctl nodemap_add BirdResearchSite

2 mgs# lctl nodemap_add_range --name BirdResearchSite --range

192.168.0.100@tcp
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䓃䅃

䄜 NID⤜㚽㸜䇻ⱁ⥀㔵䔊䐱᱄㧈⺜䄋➲ NID㞅ⷙ㾣⭥⥀㔵䔊᷍㤌㻩ㅌ㡅⪴

㻷䇱䔊䐱㩟⨞᱄

䁱㈠㦬䊒䊻㡅䑘〛系统㩰㬚䇤䄵㻣⢋㬗ⴜᷛ

• swan (UID 530)᷎ wetlands (GID 600)䔊⧪䊒

• duck (UID 531)᷎wetlands (GID 600)䔊⧪䊒

• hawk (UID 532)᷎raptor (GID 601)䔊⧪䊒

• merlin (UID 533)᷎ raptor (GID 601)䔊⧪䊒

㸋⪬⥀㔵䔊㞅㒚 idmaps᷍㡅䐱㯥䇤䇻 UID᷍㑞䇤䇻 GID᱄䁂䋒䄜㡑⮄᷍

㏞㧈 UID 11000᷍䊅㒕㋶ヅ䄵⢄㳎ゴⱏ㶃⭥ UID⼮ GID᱄㬚䇤lctl㘝㒏㪉䐤 idmapsᷛ

1 mgs# lctl nodemap_add_idmap --name BirdResearchSite --idtype uid --idmap

530:11000

2 mgs# lctl nodemap_add_idmap --name BirdResearchSite --idtype uid --idmap

531:11001

3 mgs# lctl nodemap_add_idmap --name BirdResearchSite --idtype uid --idmap

532:11002

4 mgs# lctl nodemap_add_idmap --name BirdResearchSite --idtype uid --idmap

533:11003

5 mgs# lctl nodemap_add_idmap --name BirdResearchSite --idtype gid --idmap

600:11000

6 mgs# lctl nodemap_add_idmap --name BirdResearchSite --idtype gid --idmap

601:11001

⤯㭞530:11000ㅌ㋮⿈Ⱜ UID᷉530᷊䇔㪅⭞⭆⭥⺇ⳗ UID᷉11000 ᱄᷊㗠䇔㪅

Ⱍ㬨⭆Ⱑ㆙㾱⭥᷍㣳㗜䇱Ⳟⳉ㋪䄵䐙Ⰹⳗ㸈530-533:11000-11003᱄UID⼮ GID⢋

㬗㋋㆙㾱䇔㪅᷍㑞䎀䐏ヅ㗜䇱➖⼍⭥系᱄

䊻 NID 192.168.0.100@tcp ⭥ Lustre 文件系统㩰㬚䇤 UID duck ⼮ GID

wetlands ⪕ㅉ⭥文件ㅌ㬚䇤⺇ⳗ⢋㬗ⴜ⫇⪃䊻 Lustre 文件系统䐱᷉䊻⡟㏞䐱㸋

UID 11001⼮ GID 11000 ᱄᷊⤜㵍⭥ NID᷍㧈⺜⤜㵍㭕䄜⥀㔵䔊᷍ㅌ㋕⭞㵍䄜文件㋶ヅ

⭥ⷘ䓵⭥㬴㵝᱄

ズ㪉㻩㣑⪕ㅉ⭥㼏㚠㚠㔝䇪 UID 11002/GID 11001 㰚䇱᷍㚄㬞㸋 770᱄⭒㸜䇻

192.168.0.100⪇⭥䇤⿈hawk⼮merlinㅌ㘜㸋hawk-file⼮merlin-file⭥文件⳦㧌

ⶤ㚠㔝㬒᷍㎕䓵 192.168.0.100㋮⿈Ⱜ⭥㚻㦾㻵㬟㸋ᷛ

1 [merlin@192.168.0.100 projectsite]$ ls -la

2 total 34520
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3 drwxrwx--- 2 hawk raptor 4096 Jul 23 09:06 .

4 drwxr-xr-x 3 nobody nobody 4096 Jul 23 09:02 ..

5 -rw-r--r-- 1 hawk raptor 10240000 Jul 23 09:05 hawk-file

6 -rw-r--r-- 1 merlin raptor 25100288 Jul 23 09:06 merlin-file

䊻㲹㦉㬴㵝䐱᷍㻵㬟㑬⺇ⳗ⢋㬗ⴜᷛ

1 [root@trustedSite projectsite]# ls -la

2 total 34520

3 drwxrwx--- 2 11002 11001 4096 Jul 23 09:06 .

4 drwxr-xr-x 3 root root 4096 Jul 23 09:02 ..

5 -rw-r--r-- 1 11002 11001 10240000 Jul 23 09:05 hawk-file

6 -rw-r--r-- 1 11003 11001 25100288 Jul 23 09:06 merlin-file

㧈⺜䊻 Lustre MDS〓MGS㩰⤜⫇䊻 UID 11002〓 GID 11001᷍㤌䊻 LDAP〓㡅㰜

㭞㈾䊕㩰⪕ㅉ㰝㗨᷍〓㵉⺞➲ㅌidentity_upcall㪉䐤㸋 NONE㬚㋮⿈Ⱜ㋪㾦᱄

㵉⺞⢊㏛㩰㘇⭥lctl㘝㒏㋪䄵⹚ㅉⷝ⫔᱃ⷝⶕ䊴⭥㞅䐤᱄ビ⭆㎕㯖᷍⤞䑉㧈㻣ᷛ

1. 㘝㘜⥀㔵䔊᱄

2. ⪕ㅉ⥀㔵䔊⭥䄜䔊 NIDⳗ㸈᱄

3. Ⰹ䅆㚥㾊 UID⼮ GID䓋㿉䄋ⳃ㪛᱄

28.2. 㭕㾵⢅ⷝ

㲹㦉䇤⿈ⳤ㸫䇔㪅系统⭥㦉㻿㦂㉗䇻㲹Ⰹ㭕㾵᱄㚍㦰㤊㌗㻣᷍rootⳤ㸫ㅌ⡜䁚㰖

䐢nobody䇤⿈᷍ㅌⰵ⫔ⱁ㭞㏎操作䋍⧪䇑㼍᱄

28.2.1. ㏎㭕㾵

䎃㾊㭕㾵㋪䄵ⶥ⢅㋮⿈Ⱜ㾱㸋᷍㚍㦰㤊㌗㻣㸋⡶䓕㲍ᷛadmin᱃trusted᱃

squash_uid᱃squash_gid⼮ deny_unknown᱄

• trusted㭕㾵䊫㿎⥀㔵䔊⭥⧪䊒⥊㋕文件系统⭥⺇ⳗ⢋㬗ⴜ᱄䊻㩰㘇⭥㏞䓴䐱᷍

UID 11002⼮ GID 11001䊻⤜㆙㾱䓋⭥⭥㤊㌗㻣㦵㦜㋪ボ᱄⭒⡟⭹ UID⼮ GID

ゐ䄲㈎䐒ㅴ䇔㪅⭞䐙Ⰹ䇤⿈㬒᷍㋪䄵㬚䇤⪬⹇㚽᱄

• admin㭕㾵Ⰹ䅆 root㬨ⴒ䊻⥀㔵䔊䐱⡜䁚㰖᱄㚍㦰㤊㌗㻣 root⡜䁚㰖᷍⨞⳨㡕䇤

⪬㭕㾵᱄ㆂ⼰ trusted㭕㾵ㅌ䊫㿎⡙⳾ㅻ⮄᱃⪌㭅ㅻ⮄〓㡅㰜㏎䊹ㅻ⮄⭥⳨

䇔㪅ⳤ㸫᱄

• deny_unknown㭕㾵㈽㉙ⳤ㸫㰚䇱㸕䇔㪅⭞㲹Ⰹ nodemap⭥䇤⿈᱄㧈⺜㛛㻄㶜㈽

㉙㸕䇔㪅⭥䇤⿈ⳤ㸫文件系统䄵㕛䔄➓㦌䄋㤔᷍㤌㬚䇤ⶤ㭕㾵᱄
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• squash_uid ⼮ squash_gid Ⰹ䅆㑬㸕䇔㪅䇤⿈⡜㚍㦰䁚㰖⭞⭥ UID ⼮ GID᱄

㧈⺜㬚䇤㑬deny_unknown⢋䐟᷍㰚䇱ⳤ㸫Ⱍㅌ⡜㈽㉙᱄

䊻MGSⷝⶥ㡅䐖᷍1⫛⢎''䎇''᷍2⫛⢎''ズ''᱄

1 mgs# lctl nodemap_modify --name BirdAdminSite --property trusted --value 1

2 mgs# lctl nodemap_modify --name BirdAdminSite --property admin --value 1

3 mgs# lctl nodemap_modify --name BirdAdminSite --property deny_unknown

--value 1

㧈⺜⥀㔵䔊⪇䇻』Ⱀ䓕㲍᷍㤌䊻系统㵄〛㠻ヅⷝⶥ䐖᷍⪴ⱙ㈂㑠ブ㩺⨗㻷㰚䇱㦉〓

㦉㻿㸫㳃⭥㋪㚽㾵᱄㰅㦜㋪䄵㆙㾱㬖㬒ⷝⶥ᷍⭌䇪䇻ⷝⶥⳃ⤝㣑䇱゙㘌⭥㣑䐤㬒ヅ᷍㋮

⿈Ⱜ㆙㾱㭞㈾⫇㬒㋪㚽。䇑㼍ⷝⶥ᱄

28.2.2. 」⼰㭕㾵

㵍㬒㪉䐤 admin⼮ trusted㬒᷍⥀㔵䔊㉀䇱 Lustre文件系统⭥㶋㦌ⳤ㸫㦉㻿᷉㈮

㼒⡶㑬 nodemap䄜䂚 ᱄᷊Lustre文件系统⭥㏎䍟⮄䐢㩺㿉䄋䄜㉀䇱㑞㭕㾵⭥䔊

㎕䐕㾱㸍⿅〓㏎㦯㹒᱄

䓃䅃

MDS 系统⡹㿌㸜䇻㵍㬒㉀䇱䎃㑞㭕㾵⭥⥀㔵䔊䐱᱄ㅉ䅊ㅌ MDS ⳦㧌⢋エ

㸋''TrustedSystems''⭥⥀㔵䔊〓䊻⢋㬗䐱㘘㦘⪬㑋᱄

㧈⺜⥀㔵䔊㪉䐤㑬 admin㭕㾵⭌㗜䇱㪉䐤 trusted㭕㾵᷍䋓 rootㅌ䐒ㅴ䇔㪅⭞

root᷍㦯⼯㻵㬞䐙Ⰹ⭥ UID⼮ GID idmapsㅌ⡜䊫㿎᷍ⱙ㡅㰜ⳤ㸫。⡜䁚㰖᱄㧈⺜ root䇤

⿈ㅌ㰚䇱㦉ⷝⶥ㸋⡟⭹䑘〛䄲䐋⭌⤜㭕䇻 idmap⭥ UID〓 GID᷍䋓 root。ㅌ䎃㾊文件

⭥㰚䇱㦉䇱㾈⭹ⷝⶥ㸋㚍㦰⭥䁚㰖 UID⼮ GID᱄

㧈⺜㪉䐤㑬 trusted㭕㾵⭌㗜䇱㪉䐤 admin㭕㾵᷍䋓⥀㔵䔊㋪䄵㶋㦌ⳤ㸫 Lustre

文件系统⭥⺇ⳗ UID⼮ GIDゐ᷍㣳 root⡜䁚㰖᱄

䄜⭊㡕䇤deny_unknown㭕㾵᷍㸕䇔㪅⭥䇤⿈ⳤ㸫文件系统ㅌ⡜㈽㉙᱄㧈⺜㸕㪉䐤

admin㭕㾵㣳 root⤜㬨㦯⼯䇔㪅⭥䄜⤠᷍rootⳤ㸫䄓。⡜㈽㉙᱄

㾿ⶥ nodemap㬒᷍ⷝⶥ㬣件ㅌ㝦ⰴ⤃䊻䎜ゐ㦛䐱⤝᱄䊻䎞⧄㤊㌗㻣᷍䎃㾊ⷝⶥ

⫔䊝㿉䄋㬏㘌⭥⪌⤆㬒ヅ᱄䊻⪬㠻ヅ᷍文件ⳤ㸫㋪㚽㬚䇤㈪⭥ nodemap㪉䐤᷍䄓㋪㚽㬚

䇤㾣⭥ nodemap㪉䐤᱄䅓⪬᷍ㅉ䅊㸋⪬㸍⿅⪑㋻⡄⫇ⷝⶥ〓䊻䇔㪅ㅻ⮄㗜䇱䊻文件系统

䐱㆙㾱㾕操作㬒⤠㭑⢅ⷝ᱄

28.3. 㡕䇤 nodemap

㡕䇤 nodemap⹇㚽⳨⧄ビ⭆ᷛ

1 mgs# lctl nodemap_activate 1

326



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

㼁ⳕ᷍⪌⭾⤯㭞 0ㅌ䊺⪯㆜䇤ⶤ⹇㚽᱄䊻⤠㭑ⶤ⹇㚽䐏⽔᷍㤌䊻䊫㿎㋮⿈Ⱜ䊹文

件系统䐏㣑䂊䐅䇔㪅㬨ⴒ㶋䎜.

(䊻 Lustre 2.8䐱䅞㧌)

䐢⪬᷍⢅ⷝ䄲䊻MGS㩰㪛㾈᱄䊻 Lustre 2.9䐏㣑᷍⡹㿌䊻MDS系统㩰手Ⱀⷝⶥ

㪉䐤᱄㒎㶃᷍㧈⺜䐕㾱㑬㞅ⱏ᷍䋓⡹㿌㬚䇤lctl set_param᷉⤜㬨lctl᷊ㅌⷝⶥ手

Ⱀ⤠㭑⭞ OSSⴟ㹒㡘᷍䊻 2.9䐏㣑᷍ⶤ㞅䐤⤃⳨䇡㈤㪛㾈᷍㿉䄋䊻㗠⪯ Lustre䐹㡕⽔Ⱍ

㬚䇤ㅦ⡟㪛⧪䇔㪅᱄㤌⤯䍶䄵㻣㬟㏞䊻 OSS㩰⤠㭑㪉䐤ᷛ

1 oss# lctl set_param nodemap.add_nodemap=SiteName

2 oss# lctl set_param nodemap.add_nodemap_range='SiteName 192.168.0.15@tcp'

3 oss# lctl set_param nodemap.add_nodemap_idmap='SiteName uid 510:1700'

4 oss# lctl set_param nodemap.add_nodemap_idmap='SiteName gid 612:1702'

䊻 Lustre 2.9 ゑⷝⷀ⟇⡟䐱᷍nodemap 㞅䐤⡄⫇䊻 MGS 䐱᷍⤃䓵Ⱀⳃ⭞ MGS᱃

MDS⼮ OSSㅻ⮄᷍䎞⧄㤊㌗㻣䎃䄜⺞⧭䊻⫔䊝㿉䄋 10㘌䐴᱄

28.4. default Nodemap

䇱䄜㲹㭃⭥ nodemapㅱdefault᱄㘜㯝䅆᷍㰝㬨㚍㦰⪕ㅉ⭥᷍㣳⤜㚽㩟⨞᱄㰝

㈮㼒䄜⽔⡙ nodemap᷍㸋 Lustre㋮⿈Ⱜ㪉䐤䈌㦯⼯㡅㰜 nodemapⰝ⤜㠆㞅⭥㾱㸋᱄

䇪䇻㡅㲹㭃⭥ㅨ㩌᷍䐜㚽䊻default nodemap㩰㪉䐤䄜㾊⤯㭞:

• admin

• trusted

• squash_uid

• squash_gid

• fileset

• audit_mode

䊻㚍㦰ㅻ⮄䇔㪅㩰⤜㚽Ⰹ䅆㦯⼯ UID/GID䇔㪅᱄

䓃䅃

ⷝⶥdefaultnodemap⭥admin⼮trusted㭕㾵㬒䄋㾂㾥 䇩᷍㡅㬨⭒㛛⭥ Lustreⴟ

㹒㡘㭕䇻⪬ nodemap㬒᱄

28.5. 㾄䂊㪉䐤

㬚 䇤lctl nodemap_info all㋪ 㑱 ⨗ 㻷 䇱 ⭥ nodemap 㞅 䐤᷍ ⤃ ㋪ ⭝ ⨗᱄

ⶤ 㘝 㒏 㼁 ⭒ 䇻 㵉 ⺞/procㅴ ㋻ ⳤ 㸫 nodemap ⭥ ㌍ ㅾ Ⳟ 㬞᱄䊻 Lustre MGS

⭥/proc/fs/luster/nodemap/䐱᷍㧈⺜ nodemap 䊻系统㩰⪇䇻』Ⱀ䓕㲍᷍䋓

active⟝⼍''1''᱄䊻㗠⥀㔵䔊䐱⪕ㅉ䄜⟝⼍䄵㻣⤯㭞⭥㚠㔝ᷛ
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• admin⼮ trusted䊻㪉䐤㑬䐖⭥㤊㌗㻣⟝⼍''1''᷍ⴒ䋓㸋''0''᱄

• idmap⟝⼍⥀㔵䔊⭥ idmaps㑱⢎᱄ranges⟝⼍⥀㔵䔊⭥ NID㑱⢎᱄

• squash_uid⼮ squash_gid㚥㾊 UID⼮ GID䇤⿈⡜䁚㰖᷉⡹䄋⭥⿑ ᱄᷊

䊻 BirdResearchSite⭥㏞䓴䐱᷍䊅ェㆂ⺜㸋ᷛ

1 mgs# lctl get_param nodemap.BirdResearchSite.idmap

2

3 [

4 { idtype: uid, client_id: 530, fs_id: 11000 },

5 { idtype: uid, client_id: 531, fs_id: 11001 },

6 { idtype: uid, client_id: 532, fs_id: 11002 },

7 { idtype: uid, client_id: 533, fs_id: 11003 },

8 { idtype: gid, client_id: 600, fs_id: 11000 },

9 { idtype: gid, client_id: 601, fs_id: 11001 }

10 ]

11

12 mgs# lctl get_param nodemap.BirdResearchSite.ranges

13 [

14 { id: 11, start_nid: 192.168.0.100@tcp, end_nid: 192.168.0.100@tcp }

15 ]

28.6. 㦘⡄䄜䐣㾵

⭒ Luster㋮⿈Ⱜ⪴㸕䐋⭥ NIDⳗ㸈㆙㾱䊹᱃㳎ゴ㑬⤜㭕䇻䄲䐋䇔㪅⭥㾣⭥ UID

⼮ GID᱃⺇䋓䐱⫇䊻⫎㹔㞅䐤㬒᷍㡕䇤 nodemap㋪㚽。⨗㻷䄜䐣㾵㸫㳃᱄䊻㪛⥛系统㩰

ゅ』 nodemap㬒㤌䓃䅃䄵㻣㬣㼏ᷛ

• ㋪䊻㪛⥛系统㩰⪕ㅉ㾣⭥⥀㔵䔊〓 idmaps᷍⭌㸋⡽㘃䊋㭞㈾㸫㳃᷍㤌⡄㒕䄜㸍

⿅⪑㋻㎕ⷝⶥ trusted㭕㾵᱄

• 䐕㾱㏎㦯㹒᷍㤌㬚䇤㪉䐤㑬 trusted⼮ admin㭕㾵⭥⥀㔵䔊ⳤ㸫 Lustre文件

系统᱄䎃㋪䄵ⳡ䐚⪕ㅉ㑃文件⼮䁚㰖文件᱄䊻㗜䇱㵍㬒㬻䈉 trusted㭕㾵⭥㤊

㌗㻣㬻䈉admin㭕㾵⼽㸄㻶᷍㋮⿈Ⱜ㩰⭥ root䇤⿈㋪㚽䐋⭡㗜䇱䊻㦯⼯ idmap䐱

⨗㻷⭥ UID⼮ GID᱄㧈⺜ root䇤⿈ㅌ㰚䇱㦉ⷝⶥ㸋䎃㾊⢋㬗ⴜ᷍㚨㗕㰚䇱㦉ㅌ⡜

䁚㰖᱄㏞㧈᷍㳂㦂 tar文件㋪㚽⪴䊅㠻⭥ UID᷉㧈 UID 500᷊⢅㸋nobody᷉㵉⧄㸋

UID 99 ᱄᷊

• 䄋ㅌ㑞〓ⷝⱁ䍟⮄㩰⭥⤜㵍 UID䇔㪅⭞ Lustre文件系统㩰⭥⭆ UID〓 GID᷍

㤌⪕ㅉ㼁⿆䇱䐹⮟⭥ idmaps⤃ㅌ㗠䍟⮄⳦䐤䊻㡅䓵゛⭥⥀㔵䔊䐱᱄㗠⤜㵍⭥
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UID⭞㚠⢋ UID〓 GID㋪㚽䇱⤜㵍⭥䇔㪅᱄

• 䊻 Lustre 2.8䐱᷍⡹㿌手Ⱀㅌⷝⶥ⡄⫇䊻ㅦ⡟文件䐱䄵⢄ Lustre䐹䊹⽔䊺䐹㾣䇇

䇤᱄䇪䇻䊻ㅻ⮄䐏ヅ㗜䇱䓵Ⱀ㵍⤞〛䐧᷍䎃㾊ⷝⶥ⡹㿌䊻㗠 OSS᷍MDS⼮MGS

ㅻ⮄㩰Ⱍ⤠㭑᱄

• 㧈⺜deny_unknown䇱㾈᷍㸕䇔㪅⭥䇤⿈㋪㚽。㋕⭞䇔㪅䇤⿈⤦㚽㋕⭞⭥㳖㚠

᷉䇪䇻㋮⿈Ⱜ㆙㾱㑬⫇᷊᷍ ⭌㸿ⳉ⥊㋕㦯⼯文件㚻㦾᱄

• 㬚䇤lctl nodemap_info㋪⥊㋕ nodemapゅ』䓕㲍᱄㧈⺜㛛㻄㶜㆙㾱ⱏ㶃⭥䂊

䐅⤃㦘⡄㪛⥛系统㩰⭥䇱㾈⤠㭑᷍䄜䐷Ⳟⳉ㬨⪕ㅉ䄲䐋文件⭥䐙㸧᷍ㅌ㲹Ⰹ UIDs

⼮ GIDs䇔㪅⭞⥃㬵㋮⿈Ⱜ᱄㶋⧪ Lustre系统㸍⿅⽔㑋〛᷍䋓⥃㬵㋮⿈Ⱜ㋪䄵䊻

䊹⭞䇤⿈㋶ヅ䐏㣑䂊䐅 UID⼮ GID㬨ⴒ䎞㦘⭹䇔㪅᱄᷉ 䊻 Lustre 2.9䐱䅞㧌᷊

⭻ⱟ㬏㈦䍣㞅䐤⹓㼎㗽䊠 (SSK)

29.1. SSK➓㦌ⶦ㭗

SSK⹇㚽⡄⿅㑬 Lustre PtlRPC㒘㑠㭞㈾᷍㦘⡄㑬㡅㭞㈾㶋䎜㾵᱄⹓㼎㭕㾵⼮。⿑

㲹Ⰹ㭕㾵ゐ⧪⭞ SSK㗽䊠文件䐱᷍ⳃⷙ Lustre䑘〛᱄Lustre䑘〛䄡㈾㬻㦉䊹文件系

统᷍⤃ⷚ㈾⤜㵍⭥➓㦌㲹㾵㞅䐤ⱙ㡕䇤⤜㵍⭥➓㦌㚄㬞㆙㾱㭞㈾⪌㭅᱄㏎䊒䋑 SSK

㗽䊠文件⭥㪛⧪᷍ⳃ⼮➓䓑᷍㤌⤯ボ⡟䍣⭻ 3.1ㅻ ``㗽䊠文件㏎''᱄

29.1.1. ポ⹇㚽

SSK㳂⹊㑬䄵㻣ポ⹇㚽ᷛ

• 〚䇻䑘〛⭥㦰䐅

• 㭞㈾⪌㭅䅟㯞㾵

• Lustre RPCsゴ㗽

• ⳡ㣵㳞

• 㭞㈾⪌㭅㶋䎜㾵ᷛ㗽䊠⺟㻄㼜㻃㦰䐅㕌 (HMAC)

• ⳡ䐚䐱ヅ㦬⹆〘

• 㦘⡄ RPCs⤜。䋃⭞㸕ネ⥃⭥ⷝⶥ

29.2. SSK➓㦌㲹㾵

SSK䄵䄜䐷 General Security Services᷉GSS᷊〛䐧⭥㾯㬞᷍㵉⺞ Lustre䐈⧷⭥ GSS

䇇䇤⧭㿓ㅴ㋻᷉GSSAPI᷊㎕㬖㻷᱄SSK GSS〛䐧䐈⧷㹆䐷⤜㵍⢑⭥⡄⿅ᷛ

• skn - SSK Null᷉㆗㪎⳾㦰䐅᷊

• ska -䇤䇻⳨㞛㑠 RPC⭥ SSK㪎⳾⼮㶋䎜㾵䂊䐅
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• ski - SSK㪎⳾⼮㶋䎜㾵䂊䐅

• skpi - SSK㪎⳾᱃䅟㯞⼮㶋䎜㾵䂊䐅

• gssnull -㸿⡄⿅᷍㆗作⥃㬵䇤

㻣⢎㘉㭗㑬㗠䐷㲹㾵⭥➓㦌㾵䐫᱄

Table 1. SSK➓㦌⡄⿅

skn ska ski skpi

䊹文件系统㬒㿉䂊䐅 㬨 㬨 㬨 㬨

㳂⹊ RPC㶋䎜㾵 ⴒ 㬨 㬨 㬨

㳂⹊ RPC䅟㯞㾵 ⴒ ⴒ ⴒ 㬨

㳂⹊㞛㑠 RPC㶋䎜㾵 ⴒ ⴒ 㬨 㬨

㳂⹊㞛㑠 RPC䅟㯞㾵 ⴒ ⴒ ⴒ 㬨

䇱㾈⭥⳨ GSS㲹㾵⟝㎉ᷛ

null -㸿⡄⿅᷍㸋㚍㦰䐖᱄

plain -䊻㗠 RPC㩰㬚䇤⺟㻄㑱⢎⭥㘘文᱄

29.2.1. RPC➓㦌⺇䋓

㬚䇤lctl㘝㒏ㅌ RPC➓㦌㞅䐤⺇䋓㾕㧌 Lustre㦶䐟᷉llog ᱄᷊⺇䋓㵉⺞ llog㆙㾱⪇

㏎᷍㰝⺇Ⰹ㑬䇤䇻㲹Ⰹ Lustre㶙㕈〓Ⳟ㼓⭥➓㦌㲹㾵᱄

䓃䅃

⺇䋓䐜㿉゙㘌䐴ゕ㋪㪛㾈᷍ㅌ䇑㼍㻷䇱㑍ㅴ⼮㾣ㅉ㑍ㅴ᱄

⺇䋓ⷒ㬞ᷛtarget.srpc.flavor.network[.direction]=flavor

• target -㋪㸋文件系统㘜〓㲹ⰉMDT/OST㪉⡙㘜᱄

• network - RPC㡕Ⱀ⧭㿓⭥ LNet㶙㕈㘜᱄㧈ᷛtcp1〓 o2ib0᱄㧈㗜䇱䐙Ⰹ㲹Ⰹ㶙

㕈᷍ⶤ䐖䄓㋪㸋ポ䓷default᷍䄵䐙⫛㰚䇱㶙㕈᱄

• direction -㋪䁂᱄㋪㸋 mdt2mdt᱃mdt2ost᱃cli2mdt〓 cli2ost䐱⭥䄜᱄

䓃䅃

䄋㦘⡄䈌MGS⭥➓㦌㑍ㅴ᷍㤌㬚䇤mgssec = flavor⭥䊹䁂㼏᱄䎃㬨⡹㿉⭥᷍

䅓㸋ⳃ㡑Ⳟ䊻MGS㑍ㅴㅉ㑃䐏㣑⤜䐋⭡➓㦌⺇䋓᱄

䄵㻣㬟㏞㬫䇤䇻㘜㸋testfs⭥⥃㬵䇤 Lustre文件系统᱄
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29.2.1.1.Ⰹ䅆⺇䋓 ⺇䋓㋪䄵➕㦯⼯㯔㿓Ⰹ䅆⼮㩟⨞᱄ⰵ䇻ⷙⰉ㑍ㅴ᷍⤪䇤㘉㭗䔏㉀㳆

⭥⺇䋓᱄fsname.srpc.flavor.default⺇䋓㻿Ⰹ⭥ⳗ㸈䔏⺄᷍䅓㸋㰝㬫䇤䇻文件

系统㚻㰚䇱⳨MGS⭥㑍ㅴ᱄㛛㋪䄵ⷚ㈾㛛⭥㿉㤔Ⰹ䐧 SSK➓㦌㲹㾵᷍㆙䄜⤞䐙Ⰹ㲹Ⰹ

㚠⢋᱃㶙㕈〓Ⳟ㼓᱄

䄵㻣㬟㏞ⷙ⨗㑬㸋㧞 LNet㶙㕈䔊⧪⭥㈔㞅䐤 SSK➓㦌㾵⭥Ⳟⳉ᱄㿉㤔㸋ᷛ

• 㰚䇱⳨MGS㑍ㅴⰝ⡹㿌㈎⺞㦰䐅᱄

• LNet㶙㕈tcp0㩰⭥ PtlRPC㒘㑠⡹㿌ゴ㗽᱄

• LNet㶙㕈tcp1⼮o2ib0㬨ⷀ㾵㚽⭥⡟⭹㹐㏎➓㦌㶙㕈᷍㸜䇻㡅㩰⭥ PtlRPC㒘㑠

⤜㿉䄋ゴ㗽᱄

1. 㦘⡄㰚䇱⳨MGS㑍ㅴ䊻㚍㦰㤊㌗㻣Ⱍ㈎⺞㪎⳾䂊䐅⼮ゴ㗽᱄

mgs# lctl conf_param testfs.srpc.flavor.default=skpi

2. 䊻 LNet 㶙㕈tcp1⼮o2ib0㩰㬚䇤➓㦌㲹㾵skaⶓⶨ文件系统㚍㦰⭥➓㦌㲹㾵᱄

ska㳂⹊㑬㪎⳾䂊䐅᷍⭌㗜䇱㳂⹊ゴ㗽⼮㞛㑠 RPC㶋䎜㾵᱄

1 mgs# lctl conf_param testfs.srpc.flavor.tcp1=ska

2 mgs# lctl conf_param testfs.srpc.flavor.o2ib0=ska

䓃䅃

㚠㣑᷍''lctl set_param -P''ⷒ㬞⼮ sptlrpc⤜デ㦾᱄

29.2.1.2. 㑱⨗⺇䋓 ⥊㋕ RPC➓㦌㞅䐤⺇䋓᷍㤌㭅㧌ᷛ

1 mgs# lctl get_param mgs.*.live.testfs

2 ...

3 Secure RPC Config Rules:

4 testfs.srpc.flavor.tcp.cli2mdt=skpi

5 testfs.srpc.flavor.tcp.cli2ost=skpi

6 testfs.srpc.flavor.o2ib=ski

7 ...

29.2.1.3. 㩟⨞⺇䋓 㬚䇤conf_param -d㘝㒏㩟⨞㚔 LNet㶙㕈⭥➓㦌㲹㾵ᷛ

㏞㧈᷍㩟⨞ testfs.srpc.flavor.o2ib1=ski⺇䋓᷍㭅㧌ᷛ

1 mgs# lctl conf_param -d testfs.srpc.flavor.o2ib1
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29.3. SSK㗽䊠文件

SSK㗽䊠文件㬨䄜䔊㭕㾵⭥ゐ⼰᷍䇪㏎䊒ⳃⷙⷘ㋮⿈Ⱜ⼮ⴟ㹒㡘ㅻ⮄᱄䎃㾊㭕

㾵⡜ⷒ㬞⿐㸋Ⰹ⧅Ⱙ䐖⤃⫇⪃䊻文件䐱᷍㰝㗨⟝㎉ᷛ

• Version -㗽䊠文件㚄㬞⟇⡟⼦᱄⳨䇤⿈Ⰹ䅆᱄

• Type -⢎㬟㗽䊠文件㬚䇤䎀⭥ Lustreㅨ㩌᷍㸋㣠䐧㭕㾵᱄䇱㾈⭥㗽䊠㏁㾮䇱ᷛ

• mgs - MGS᷍⭒㬚䇤 mgssec⼮mount.lustre䁂㼏㬒᱄

• server - MDS〓 OSSⴟ㹒㡘᱄

• client -㋮⿈Ⱜゑ䊻㋮⿈Ⱜ㈔䐱䈌㡅㰜ⴟ㹒㡘㆙㾱㵉㾦⭥ⴟ㹒㡘᷉㧈䈌 OST㵉㾦

⭥MDS ᱄᷊

• HMAC algorithm -䇤䇻㶋䎜㾵⭥㗽䊠⺟㻄㼜㻃㦰䐅⫛㕌㰄ⳉ᱄䇱㾈⭥㰄ⳉ䇱᷉㚍

㦰㸋 SHA256᷊ᷛ

• SHA256

• SHA512

• Cryptographic algorithm -䇤䇻ゴ㗽⭥㗽㕌㰄ⳉ᱄䇱㾈⭥㰄ⳉ䇱᷉㚍㦰㸋 AES-256-

CTR ᱄᷊

• AES-256-CTR

• Session security context expiration -䇪㗽䊠㪛⧪⭥。⿑㈔⭞㗽䊠⺞㠻㿌䐹㾣㪛⧪

⭥㘌㭞᷉㚍㦰䐖ᷛ604800㘌᷍ゕ 7㳍 ᱄᷊

• Shared key length -⹓㼎㗽䊠⧅Ⱙ᷉䄵㸜㸋⭆㸜᷍㚍㦰䐖ᷛ256 ᱄᷊

• Prime length -䇤䇻 Diffie-Hellman㗽䊠ㅜ᷉DHKE᷊⭥㯹㭞᷉p᷊⧅Ⱙ᷉䄵㸜㸋

⭆㸜᷍㚍㦰䐖ᷛ2048 ᱄᷊㆗䇤䇻㪛⧪㋮⿈Ⱜ㗽䊠᷍⤃㋪㚽㿉䄋䄜Ⱟ㬒ヅ᱄⪬䐖㵍㬒

䄓㬨ⴟ㹒㡘⼮MGS⪴㋮⿈Ⱜㅴ㬽⭥䔏㾂㯹㭞⧅Ⱙ᱄⧃㬵䇤⧅Ⱙ㾂䇻⪬䔏㾂䐖㆙㾱

㑍ㅴ⭥㋮⿈Ⱜㅌ⡜㈽㉙᱄㵉⺞䎃䐷Ⳟ㬞᷍ⴟ㹒㡘㋪䄵⡄䐅䔏⭮ゴ㗽⢑᱄

• File system name - Lustre文件系统㘜᱄

• MGS NIDs -䇪Ⱋ⼦ヅⷕ⭥ MGS NID㑱⢎᱄䐜䇱⭒㬚䇤㑬mgssec㬒⤦㬨⡹䄋⭥

᷉㚍㦰䐖ᷛ'''' ᱄᷊

• Nodemap name - Nodemap㘜⧧᷉㚍㦰䐖ᷛdefault ᱄᷊

• Shared key -⡜㰚䇱 SSK㲹㾵⹓㼎⭥⹓㼎㗽䊠᷍㳂⹊㪎⳾㦰䐅᱄

• Prime (p) - 䇤䇻 Diffie-Hellman 㗽䊠ㅜ᷉DHKE᷊⭥㯹㭞᱄㆗䇤䇻㏁㾮㸋

Type=client⭥㗽䊠᱄

䓃䅃

㗽䊠文件㳂⹊㑬䂊䐅 Lustre㑍ㅴ⭥Ⳟⳉ᷍㤌➓㦌⭹⫇⪃⼮⪌㭅㗽䊠文件᱄㗽䊠文件

⤜㚽㦌㈷㾕㧌᷍ⴒ䋓ㅌ⭝䐣㸿ⳉゴ䊹᱄
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29.3.1. 㗽䊠文件㏎

lgss_sk⹇㚽䇤䇻Ⱒ᱃㾕᱃ⷝⶥ SSK㗽䊠文件᱄lgss_sk㋪䄵䇤㎕ㅌ㗽䊠文件⭆

Ⱑゴ䊹⭞㚻⼬㗽䊠䐱᱄lgss_sk䁂㼏⟝㎉ᷛ

Table 2. lgss_sk⤯㭞

⤯㭞 䐖 㯖㘘

-l|--load filename ㅌ文件䐱⭥㗽䊠➓䓑⭞䇤⿈⭥。⿑㗽䊠䐱᱄⡹㿌䇪

root䐕㾱᱄

-m|--modify filename ⷝⶥ文件⭥㗽䊠㭕㾵

-r|--read filename 㻵㬟文件⭥㗽䊠㭕㾵

-w|--write filename 㪛⧪文件㗽䊠

-c|--crypt cipher ゴ㗽㰄ⳉ᷉㚍㦰ᷛAESェ㭞㡘㚄㬞᷊ᷜ AES-256-CTR᱄

-i|--hmac hash 䇤䇻㶋䎜㾵⭥⺟㻄㰄ⳉ᷉㚍㦰ᷛSHA256᷊ᷜ SHA256

〓 SHA512᱄

-e|--expire seconds 䇪㗽䊠⭨㧌⭥。⿑⺞㠻⭥㘌㭞᷉㚍㦰ᷛ604800᷍ゕ 7㳍᷊

-f|--fsname name 文件系统㘜

-g|--mgsnids NID(s) 䇪Ⱋ⼦ヅⷕ⭥MGS NID㑱⢎᱄䐜䇱⭒㬚䇤㑬mgssec

㬒⤦㬨⡹䄋⭥᷉㚍㦰䐖ᷛ'''' ᱄᷊

-n|--nodemap map Nodemap㘜⧧᷉㚍㦰䐖ᷛdefault ᱄᷊

-p|--prime-bits length 䇤䇻 DHKE⭥㯹㭞 (p)⧅Ⱙ᷉䄵㸜㸋⭆㸜᷍㚍㦰

䐖ᷛ2048 ᱄᷊

-t|--type type 㗽䊠㏁㾮᷉mgs, server, client᷊

-k|--key-bits length ⹓㼎㗽䊠⧅Ⱙ᷉䄵㸜㸋⭆㸜᷍㚍㦰䐖ᷛ256 ᱄᷊

-d|--data file ⹓㼎㗽䊠㰇〛㭞㈾䊕᷉㚍㦰ᷛ/dev/random᷊

-v|--verbose ⟝⼍⫎㹔㾦㻃⭥㼋㻙⟇㾦㻃

28.3.1.1. 㾕㧌㗽䊠文件 㗽䊠文件䇪lgss_sk⹅㉀㪛⧪᷍㵉⺞䊻㘝㒏㾱⽔

ゴ--write⤯㭞⼮䄋㾕㧌⭥文件㘜㎕䐙Ⰹ⤯㭞᱄lgss_sk⹅㉀⤜。ⶓⶨ文件᷍

䅓⪬文件㘜⡹㿌㬨㸉䄜⭥᱄--type㬨㪛⧪㗽䊠文件⭥㣠䐧⤯㭞᷍--fsname᷍

--mgsnids⼮--write⭩㡅㰜⤯㭞Ⱍ㬨㋪䁂⭥᱄
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lgss_sk㬚䇤/dev/random作㸋㚍㦰⭥咹㭞㈾䊕 ㋪᷍㬚䇤--data⤯㭞ⶓⶨ㰝᱄⭒

䐕㾱lgss_sk⭥系统㩰㗜䇱䇓件㰇〛㭞㪛⧪㡘㬒᷍㛛㋪㚽㿉䄋➕ポ㝭㩰⭥ポ〓䄧Ⱀ㭔

⢋᷉㧈⺜䐒ㅴ㑍ㅴ⭞系统᷊᷍ 䄵⢄㸋⹓㼎㗽䊠㪛⧪咹ᷜ㧈⺜系统㬨䊗⧭⭥᷍㋪㚽ㅌ⭝䐣

⪦㝭 IO᱄㋪䄵㬚䇤/dev/urandom㆙㾱⥃㬵᷍⭌䎃㋪㚽。䊻㚔㾊㤊㌗㻣ㅖ⭮➓㦌㾵᱄

㏞㧈᷍䄋䊻 biology nodemap䐱㸋㋮⿈Ⱜ⭥ testfs Lustre文件系统⪕ㅉ server㏁㾮㗽

䊠文件᷍㤌㭅㧌ᷛ

1 server# lgss_sk -t server -f testfs -n biology \

2 -w testfs.server.biology.key

28.3.1.2. 㾿ⶥ㗽䊠文件 㼒㾕㧌㗽䊠文件䄜䂚᷍㛛㋪䄵㵉⺞䊻㘝㒏㾱㩰䐙Ⰹ䄋ⷝⶥ⭥⤯

㭞㎕㾿ⶥ㰝㗨᱄䐜䇱䈌䐙Ⰹ⭥⤯㭞㼁㑋⭥㗽䊠文件㭕㾵。ⳃ㪛ⷝⶥ᷍㰚䇱㡅㰜㭕㾵⡄

⧷⤜⢅᱄

㾿ⶥ㋮⿈Ⱜ㗽䊠文件⭥ type㭕㾵᷍⤃㳏⨅ Prime (p)㗽䊠㭕㾵᷉㧈⺜㦒㬈⭥⿑᷊᷍ 㤌

㭅㧌ᷛ

client# lgss_sk -t client -m testfs.client.biology.key

䊻 ⴟ 㹒 㡘 㗽 䊠 文 件 testfs.server.biology.key ⼮ ㋮ ⿈

Ⱜ 㗽 䊠 文 件 testfs.client.biology.key䐱 㳎 ゴ MGS NIDs

192.168.1.101@tcp,10.10.0.101@o2ibᷛ

1 server# lgss_sk -g 192.168.1.101@tcp,10.10.0.101@o2ib \

2 -m testfs.server.biology.key

3

4 client# lgss_sk -g 192.168.1.101@tcp,10.10.0.101@o2ib \

5 -m testfs.client.biology.key

䊻MGS㩰㾿ⶥ testfs.server.biology.key䄵䐈⧷ biology㋮⿈Ⱜ⭞MGS⭥

㑍ㅴ᷍ⷝⶥ㗽䊠文件⭥ Type㭕㾵᷍䊻 server⭥〚⪂㩰㳎ゴ mgsᷛ

mgs# lgss_sk -t mgs,server -m testfs.server.biology.key

28.3.1.3. Ⱒ㦂㗽䊠文件 㬚䇤 lgss_sk⹅㉀⼮ --read⤯㭞Ⱒ㦂㗽䊠文件᱄㻣㘇⭥㏞

䓴䐱᷍㸳㗨Ⱒ㦂㑬㩰㘇㾿ⶥ⺞⭥㗽䊠文件ᷛ

1 mgs# lgss_sk -r testfs.server.biology.key

2 Version: 1

3 Type: mgs server

4 HMAC alg: SHA256

5 Crypt alg: AES-256-CTR

6 Ctx Expiration: 604800 seconds
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7 Shared keylen: 256 bits

8 Prime length: 2048 bits

9 File system: testfs

10 MGS NIDs: 192.168.1.101@tcp 10.10.0.101@o2ib

11 Nodemap name: biology

12 Shared key:

13 0000: 84d2 561f 37b0 4a58 de62 8387 217d c30a ..V.7.JX.b..!}..

14 0010: 1caa d39c b89f ee6c 2885 92e7 0765 c917 .......l(....e..

15

16 client# lgss_sk -r testfs.client.biology.key

17 Version: 1

18 Type: client

19 HMAC alg: SHA256

20 Crypt alg: AES-256-CTR

21 Ctx Expiration: 604800 seconds

22 Shared keylen: 256 bits

23 Prime length: 2048 bits

24 File system: testfs

25 MGS NIDs: 192.168.1.101@tcp 10.10.0.101@o2ib

26 Nodemap name: biology

27 Shared key:

28 0000: 84d2 561f 37b0 4a58 de62 8387 217d c30a ..V.7.JX.b..!}..

29 0010: 1caa d39c b89f ee6c 2885 92e7 0765 c917 .......l(....e..

30 Prime (p) :

31 0000: 8870 c3e3 09a5 7091 ae03 f877 f064 c7b5 .p....p....w.d..

32 0010: 14d9 bc54 75f8 80d3 22f9 2640 0215 6404 ...Tu...".&@..d.

33 0020: 1c53 ba84 1267 bea2 fb05 37a4 ed2d 5d90 .S...g....7..-].

34 0030: 84e3 1a67 67f0 47c7 0c68 5635 f50e 9cf0 ...gg.G..hV5....

35 0040: e622 6f53 2627 6af6 9598 eeed 6290 9b1e ."oS&'j.....b...

36 0050: 2ec5 df04 884a ea12 9f24 cadc e4b6 e91d .....J...$......

37 0060: 362f a239 0a6d 0141 b5e0 5c56 9145 6237 6/.9.m.A..\V.Eb7

38 0070: 59ed 3463 90d7 1cbe 28d5 a15d 30f7 528b Y.4c....(..]0.R.

39 0080: 76a3 2557 e585 a1be c741 2a81 0af0 2181 v.%W.....A*...!.

40 0090: 93cc a17a 7e27 6128 5ebd e0a4 3335 db63 ...z~'a(^...35.c

41 00a0: c086 8d0d 89c1 c203 3298 2336 59d8 d7e7 ........2.#6Y...

42 00b0: e52a b00c 088f 71c3 5109 ef14 3910 fcf6 .*....q.Q...9...
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43 00c0: 0fa0 7db7 4637 bb95 75f4 eb59 b0cd 4077 ..}.F7..u..Y..@w

44 00d0: 8f6a 2ebd f815 a9eb 1b77 c197 5100 84c0 .j.......w..Q...

45 00e0: 3dc0 d75d 40b3 6be5 a843 751a b09c 1b20 =..]@.k..Cu....

46 00f0: 8126 4817 e657 b004 06b6 86fb 0e08 6a53 .&H..W........jS

28.3.1.4. 䊹㧌㗽䊠文件 ㅌ㗽䊠文件ゴ䊹⭞㚻⼬㗽䊠䐱᷍㋪㬚䇤lgss_sk⹅㉀᷍䄓㋪

䊻䊹㬒㬚䇤skpath䊹䁂㼏᱄skpathⳞⳉ⭥䇦⮄㬨㰝ㅌㅴ㬽䄜㚠㔝㔘㈗⤃ㅌ㚠

㔝䐱⭥㰚䇱㗽䊠文件Ⱍゴ䊹⭞㗽䊠䐱᱄ⱙlgss_sk⹅㉀䊻㗠⪯⮘䇤㬒ㅌ⭆㗽䊠文

件ゴ䊹⭞㗽䊠䐱᱄㗽䊠文件⤜㚽㦌㈷㾕㧌᷍ⴒ䋓ㅌ㸿ⳉゴ䊹᱄

㧈⺜⡹䄋⭥⿑᷍䄓㋪䄵㬚䇤⭻㧞Ⳟ⹅㉀ゴ䊹㗽䊠᱄㸉䄜㿉䄋䓃䅃⭥㬨᷍

⭒request_key㼓䇤⿈㋶ヅ⿹⮘㬒᷍㗽䊠⡹㿌㋪䇤⤃㬚䇤䎞㦘⭥㗽䊠㘉㭗᷍䄵⢄

䊻⿹⮘㠻ヅ䍳⭞㰝᷉㤌⤯䊥㗽䊠㘉㭗 ᱄᷊

㏞㧈᷍㬚䇤 lgss_sk䊹㧌 testfs.server.biology.key㗽䊠文件ᷛ

1 server# lgss_sk -l testfs.server.biology.key

䊻䊹⫇⪃㚠⢋㬒᷍㬚䇤 skpath䊹䁂㼏䊹㧌䊻 /secure_directory㚠㔝㻣

⭥㰚䇱㗽䊠文件᷍㤌㭅㧌ᷛ

1 server# mount -t lustre -o skpath=/secure_directory \

2 /storage/target /mount/point

䊻㋮⿈Ⱜ㩰㬚䇤 skpath䊹䁂㼏ㅌ㗽䊠文件䊹㧌㗽䊠ᷛ

1 client# mount -t lustre -o skpath=/secure_directory \

2 mgsnode:/testfs /mnt/testfs

29.4. Lustre GSS㗽䊠

Lustre GSS 㗽䊠ⱟ㆙䐧文件lgss_keyring⡜ SSK 䇤㎕⪇㏎ request-key⪴

㚻⼬㋶ヅ㼓䇤⿈㋶ヅ⿹⮘⭥操作᱄lgss_keyring⭥㚠⭥㬨⪕ㅉ䄜㒏㝧᷍作㸋➓㦌

㈔⨖㬝⿐ RPC᷉SEC_CTX_INIT᷊⭥䄜⤠㆙㾱⪌⭾᱄

29.4.1. 㪉䐤

Lustre GSS㗽䊠㏁㲹㾵㏜䇤 Linux㚻⼬㗽䊠〚⪂ㆂ⹚㎕㸍⿅㗽䊠᱃䐕㾱⪴㚻

⼬㋶ヅ⭞䇤⿈㋶ヅ⭥⿹⮘䄵㶋⧪㗽䊠⭥㾎㩭〓ㅉ㑃᱄⭒ゴ䊹 Lustre ptlrpc_gss㚻⼬

㚄㌊㬒᷍GSS㗽䊠ㅌ⪕ㅉ䄜㘜㸋lgssc⭥㗽䊠㏁㾮᱄⭒⡹㿌ㅉ㑃➓㦌㈔㬒᷍㰝

。⪕ㅉ䄜㗽䊠⤃㬚䇤⿹⮘䐱⭥ request-keyⱟ㆙䐧文件㎕ㅉ㑃㗽䊠᱄ⶤ㗽䊠ㅌ

䊻/etc/request-key.d䐱⥊䍳㘜⧧㸋 keytype.conf 㾯㬞⭥㞅䐤文件᷍ⰵ䇻 Lustre㎕

㯖ⶤ㞅䐤文件㸋lgssc.conf᱄
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SSK ➓㦌㪇ゑ⭥㗠ㅻ⮄Ⱍ⡹㿌䇱/etc/request-key.d/lgssc.conf文件᷍

㣳文件䐱⟝⼍䄵㻣䈐㉅ᷛ

create lgssc * * /usr/sbin/lgss_keyring %o %k %t %d %c %u

%g %T %P %S

request-keyⱟ㆙䐧ㅌ⮘䇤 lgss_keyring᷍㤌㬚䇤㼁䇇⭥䐖⫛㧌㰇⽔⭥⤯㭞᱄

29.4.2. ⴟ㹒㡘㪉䐤

Lustreⴟ㹒㡘⤜㼒㋮⿈Ⱜ㚨䂚㬚䇤 Linux request-key〛䐧᷍ⱙ㬨䊬㾱㬹⿅㆙⧭᱄

ⶤ㬹⿅㆙⧭㬚䇤 pipefs㎕⪆ⳃ〚䇻文件㘉㭗ⴜⰢ㾕操作⭥㬣件᱄ⴟ㹒㡘Ⱜ⭥ⱟ㆙䐧文件

㬨lsvcgssd᷍㰝㋪䄵䊻㣑㲉〓作㸋㬹⿅㆙⧭䐕㾱᱄䄵㻣㬨lsvcgssd⭥⤯㭞᷍㰝㿉䄋

㘘㦘㡕䇤ⷘ䐷➓㦌㲹㾵᷉gssnull᷍krb5᷍sk ᱄᷊䎃ㅌ㦘⡄㆗㡕䇤㰚㿉⭥⹇㚽᱄

Table 3. lsvcgssd⤯㭞

⤯㭞 㯖㘘

-f 䊻㣑㲉䊬㾱

-n ⤜ㅉ㑃 Kerberos㠟䐅

-v 㼋㻙⟇

-m MDSⴟ㹒㡘

-o OSSⴟ㹒㡘

-g MGSⴟ㹒㡘

-k 㡕䇤 Kerberos

-s 㡕䇤⹓㼎㗽䊠

-z 㡕䇤 gssnull

➓䓑 SysV䂚㬞⭥⨖㬝⿐ㅦ⡟㎕㡕Ⱀ⼮㵄䐚lsvcgssd㬹⿅㆙⧭᱄⨖㬝⿐ㅦ⡟ㅌネ

⥊/etc/sysconfig/lsvcgss㞅䐤文件䐱⭥LSVCGSSARGS⢅㑠䇤作㡕Ⱀ⤯㭞᱄

㵉⺞㚻⼬㗽䊠䐱⭥㗠㗽䊠⭥㲹Ⰹ㘉㭗⥊䍳㋮⿈Ⱜ⭥⿹⮘㠻ヅ䄵ゑⴟ㹒㡘⪇㏎

RPC㠻ヅ⭥㗽䊠᱄

㗠MGS NID⡹㿌ゴ䊹䄜⭆Ⱑ⭥㗽䊠᱄㗽䊠㘉㭗⭥ⷒ㬞㧈㻣⢎㰚㬟ᷛ

Table 4. 㗽䊠㘉㭗

㏁㾮 㗽䊠㘉㭗 㬟㏞

MGC lustre:MGCNID lustre:MGC192.168.1.10@tcp
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㏁㾮 㗽䊠㘉㭗 㬟㏞

MDC/OSC/OSP/LWP lustre:fsname lustre:testfs

MDT lustre:fsname:NodemapName lustre:testfs:biology

OST lustre:fsname:NodemapName lustre:testfs:biology

MGS lustre:MGS lustre:MGS

Lustre⭥㰚䇱㗽䊠Ⱍ㬚䇤 user⭥㗽䊠㏁㾮᷍⤃⡜ゴ⭞䇤⿈⭥㗽䊠䐱᱄䎃㬨⤜

㋪㞅䐤⭥᱄䄵㻣㬟㏞㻵㬟㑬㧈⼯㑱⨗䇤⿈⭥㗽䊠᱃ゴ䊹㗽䊠文件᱃Ⱒ㦂㗽䊠᷍䄵ゑ⪴

㚻⼬㗽䊠䐱㤆⨞㗽䊠᱄

1 client# keyctl show

2 Session Keyring

3 17053352 --alswrv 0 0 keyring: _ses

4 773000099 --alswrv 0 65534 \_ keyring: _uid.0

5

6 client# lgss_sk -l /secure_directory/testfs.client.key

7

8 client# keyctl show

9 Session Keyring

10 17053352 --alswrv 0 0 keyring: _ses

11 773000099 --alswrv 0 65534 \_ keyring: _uid.0

12 1028795127 --alswrv 0 0 \_ user: lustre:testfs

13

14 client# keyctl pipe 1028795127 | lgss_sk -r -

15 Version: 1

16 Type: client

17 HMAC alg: SHA256

18 Crypt alg: AES-256-CTR

19 Ctx Expiration: 604800 seconds

20 Shared keylen: 256 bits

21 Prime length: 2048 bits

22 File system: testfs

23 MGS NIDs:

24 Nodemap name: default
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25 Shared key:

26 0000: faaf 85da 93d0 6ffc f38c a5c6 f3a6 0408 ......o.........

27 0010: 1e94 9b69 cf82 d0b9 880b f173 c3ea 787a ...i.......s..xz

28 Prime (p) :

29 0000: 9c12 ed95 7b9d 275a 229e 8083 9280 94a0 ....{.'Z".......

30 0010: 8593 16b2 a537 aa6f 8b16 5210 3dd5 4c0c .....7.o..R.=.L.

31 0020: 6fae 2729 fcea 4979 9435 f989 5b6e 1b8a o.')..Iy.5..[n..

32 0030: 5039 8db2 3a23 31f0 540c 33cb 3b8e 6136 P9..:#1.T.3.;.a6

33 0040: ac18 1eba f79f c8dd 883d b4d2 056c 0501 .........=...l..

34 0050: ac17 a4ab 9027 4930 1d19 7850 2401 7ac4 .....'I0..xP$.z.

35 0060: 92b4 2151 8837 ba23 94cf 22af 72b3 e567 ..!Q.7.#..".r..g

36 0070: 30eb 0cd4 3525 8128 b0ff 935d 0ba3 0fc0 0...5%.(...]....

37 0080: 9afa 5da7 0329 3ce9 e636 8a7d c782 6203 ..]..)<..6.}..b.

38 0090: bb88 012e 61e7 5594 4512 4e37 e01d bdfc ....a.U.E.N7....

39 00a0: cb1d 6bd2 6159 4c3a 1f4f 1167 0e26 9e5e ..k.aYL:.O.g.&.^

40 00b0: 3cdc 4a93 63f6 24b1 e0f1 ed77 930b 9490 <.J.c.$....w....

41 00c0: 25ef 4718 bff5 033e 11ba e769 4969 8a73 %.G....>...iIi.s

42 00d0: 9f5f b7bb 9fa0 7671 79a4 0d28 8a80 1ea1 ._....vqy..(....

43 00e0: a4df 98d6 e20e fe10 8190 5680 0d95 7c83 ..........V...|.

44 00f0: 6e21 abb3 a303 ff55 0aa8 ad89 b8bf 7723 n!.....U......w#

45

46 client# keyctl clear @u

47

48 client# keyctl show

49 Session Keyring

50 17053352 --alswrv 0 0 keyring: _ses

51 773000099 --alswrv 0 65534 \_ keyring: _uid.0

29.4.3. ⮘㬵 GSS㗽䊠

Lustre㋮⿈Ⱜ⼮ⴟ㹒㡘䐈⧷⤜㵍⭥⮘㬵⢑᷍㧈㻣㰚㬟ᷛ

• 0 -㻵㬟⫎㹔

• 1 -㻵㬟㈐

• 2 -ⷝⱁ㾦㻃

• 3 -⮘㬵

• 4 -䓘䓺
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䊻㋮⿈Ⱜ㩰㪉䐤⮘㬵⢑᷍㪉䐤㧈㻣 Lustre⤯㭞ᷛ

sptlrpc.gss.lgss_keyring.debug_level

ㅌ⮘㬵⢑㪉㸋䓘䓺ᷛ

1 client# lctl set_param sptlrpc.gss.lgss_keyring.debug_level=4

㵉⺞㼓㬹⿅⧭㿓⭥㘝㒏㾱⤯㭞㳎ゴ''㼋㻙''⢋䐟᷉-v᷊㎕䋗ゴⴟ㹒㡘Ⱜ⮘㬵㻵㬟㾦

㻃⭥㼋㻙⧭Ⱙ᱄䊻㣑㲉䊬㾱lsvcgssd㬹⿅㆙⧭᷍⤃㪉䐤 (-v)䄵䐈⧷㼋㻙⟇⭥ gssnull⼮

SSKᷛ

1 server# lsvcgssd -f -vvv -z -s

lgss_keyring㬨作㸋 request-key upcall⭥䄜⤠⡜⮘䇤⭥᷍㰝㗜䇱⢋䓝⭥㭅⨗᷍䅓⪬

㦶䐟エ㔝㬨㵉⺞ syslogエ㔝⭥᱄㬚䇤lsvcgssdエ㔝ⴟ㹒㡘Ⱜ㦶䐟᷍䊻㣑㲉䐕㾱㬒ㅌ㾕

㧌⢋䓝㭅⨗᷍䊻㬹⿅㆙⧭㚄㬞㻣ㅌ㾕㧌系统㦶䐟 syslog᱄

29.4.4. ⧘㼛㗽䊠

㩰㘇㲷㔼⭥㬚䇤lgss_sk⼮skpath䊹䁂㼏⭥㗽䊠⤃⤜。⡜⧘㼛᱄㰝㗨㆗䇤䇻㸋

㋮⿈Ⱜ㑍ㅴ⪕ㅉ䇱㾈⭥㈔᷍䄵㻣㑞䐷Ⳟ㬞⭥㦯䄜䐷ㅌ㬚㰝㗨㬈㾈᱄

• ⪴ⴟ㹒㡘㩰⭥䇤⿈㗽䊠䐱㾗䊹㗽䊠。⭝䐣㾣⭥㋮⿈Ⱜ㑍ㅴ㬈➽᱄㧈⺜⤜䊺㿉䄋

㰝㋪䄵㩟⨞᱄

• ⷝⶥⴟ㹒㡘㩰㋮⿈Ⱜ⭥ nodemap㘜⧧᱄䇪䇻 nodemap㬨⹓㼎㗽䊠㈔㬖㏞⭥䄜

䔊⧪⤠᷍䐹㘝㘜䄜䔊 NID㰚㭕⭥ nodemap。䔉䐚⪕ㅉ㾣⭥㗽䊠㈔᱄

㚠㣑㗜䇱⪴ Lustre㩰㤆⨞㗽䊠㈔⭥〛䐧᱄㋪䄵⪴ⴟ㹒㡘㩰㾗䊹㚠⢋㎕㆙㾱㤆

⨞ᷜ䄓㋪䄵䊻⪕ㅉ㗽䊠㬒㬚䇤ⷝⰭ⭥㗽䊠㈔㬒㻿᷍䄵⢄㈔᷉⡩㚍㦰᷊ⷝ㠖Ⳓ⭹㯃

㾣᱄㉀㳆㪉䐤⭥⧍㬒㬒ヅ㦂㉗䇻䇤㏞᷍3600㘌㬨䄜⼰㏎䐖᷍ゕ㗠ⷕ䄜㾂㬒⡹㿌䐹㾣㾎

㩭㗽䊠㈔᱄

29.5. Nodemap䊻 SSK䐱⭥作䇤

SSK㬚䇤 Nodemap᷉㤌⥊㋕⭻ 28䍣᷍㵉⺞ Nodemap䇔㪅 UID⼮ GID᷊⥀㔵䔊㘜⧧

ゑ㡅㑋⭥ NIDⳗ㸈᷍作㸋ⳡ䐚㗽䊠文件㸒䋍⭥䄜䐷〛䐧᷍⪴ⱙ㋹䐧㚔㗽䊠文件㰚㚽㬚

䇤⭥ NIDⳗ㸈᱄

㋮⿈ⰬズⰉ䓵゛⪇䊻䎞䊻㬚䇤⭥㗽䊠文件䐱䐙Ⰹ⭥ nodemap䐱᱄⭒㋮⿈Ⱜ⨖㬝⿐

➓㦌㩰㻣文㬒᷍。⪆ⳃ䄜⿹⮘᷍⿹⮘䐱⟝⼍㑬㩰㻣文㾦㻃᱄㏜䇤䎃㾊㩰㻣文㾦㻃᷍

request-keyㅌ⮘䇤lgss_keyring᷍⤃ⳕ⺞㎕㸋MGC⥊䍳㗽䊠᷍⥊䍳⭥㘉㭗ⴜ㸋

lustre:fsname〓 lustre:target_name᱄㬚䇤䊻䇤⿈㗽䊠䍳⭞⭥䈌㘉㭗㼁㠆㞅⭥㗽䊠᷍⪴

㗽䊠Ⱒ㦂 nodemap㘜⧧᷍䇤 SHA256㰄ⳉェ㰄⺟㻄䐖⤃ⳃ㯮⭞ⴟ㹒㡘᱄
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ⴟ㹒㡘⥊䍳㋮⿈Ⱜ⭥ NID 䄵㦘Ⰹ㰝䈌㚥 nodemap 㑋᷍ㅌ nodemap 㘜⧧ⳃ㯮

ⷙlsvcgssd᱄lsvcgssd㬹⿅⧭㿓ㅌ䂊䐅 HMAC㬨ⴒ⭩䇻㋮⿈Ⱜⳃ㯮⭥ nodemap䐖᱄

⭒㋮⿈Ⱜ⭥ NID䈌ⴟ㹒㡘㩰Ⰹ䅆⭥ nodemap㘜⧧㗜䇱㑋㬒᷍㗽䊠㸿㾈᷍⪴ⱙⳡ䐚㑬

㗽䊠文件㸒䋍᱄

SSK䐕㾱㋮⿈Ⱜ NID⭞ nodemap⭥㘜⧧⥊䍳㸿㿉ゅ』 nodemap⹇㚽᱄

29.6. SSK㬟㏞

䎃䄜㾂ㅻ⭥㏞䓴䐱᷍㸳㗨䇤㑬 1MGS/MDS (NID 172.16.0.1@tcp) 1᷍ OSS (NID

172.16.0.3@tcp)⼮ 2㋮⿈Ⱜ᱄Lustre文件系统㘜㸋 testfs᱄

29.6.1. ㋮⿈Ⱜ⭞ⴟ㹒㡘⭥➓㦌㵉㾦

⡟㬟㏞⥜㭗㑬㧈⼯㞅䐤 SSK᷍ㅌ䅟㯞⼮㶋䎜㾵⡄⿅䇇䇤䇻 tcp㶙㕈㩰⭥㋮⿈Ⱜ⭞ⴟ

㹒㡘⭥ PtlRPC㒘㑠᱄㸳㗨㬚䇤⺇䋓䐙Ⰹ㑬Ⳟ㼓᷍䊻䎃㏐㸋cli2mdtand⼮cli2ost᱄

ⶤ㞅䐤⤜㳂⹊ⴟ㹒㡘⭞ⴟ㹒㡘⭥⡄⿅᷍㤌⤯䊥⭻''6.3. 㦘⡄ⴟ㹒㡘⭞ⴟ㹒㡘⭥㵉㾦➓㦌''᱄

ⴟ㹒㡘⭞ⴟ㹒㡘㵉㾦⭥➓㦌㲹㾵䊻䎃㏐㸋 null᷉㰚䇱 Lustre㑍ㅴ⭥㚍㦰㲹䎘 ᱄᷊

1. ⪕ㅉ⫇⪃ SSK㗽䊠文件⭥➓㦌㚠㔝᱄

1 mds# mkdir /secure_directory

2 mds# chmod 600 /secure_directory

3 oss# mkdir /secure_directory

4 oss# chmod 600 /secure_directory

5 cli1# mkdir /secure_directory

6 cli1# chmod 600 /secure_directory

7 cli2# mkdir /secure_directory

8 cli2# chmod 600 /secure_directory

2. 㸋MDS⼮ OSSⴟ㹒㡘㪛⥛㗽䊠文件᷍䊬㾱ᷛ

1 mds# lgss_sk -t server -f testfs -w \

2 /secure_directory/testfs.server.key

3. ㅌ㗽䊠文件/secure_directory/testfs.server.key㋪㋠⭹㋞⡕⭞OSS㩰᱄

1 mds# scp /secure_directory/testfs.server.key \

2 oss:/secure_directory/

4. ㅌ㗽䊠文件/secure_directory/testfs.server.key㋪㋠⭹㋞⡕⭞ client1

㩰⭥/secure_directory/testfs.client.key䐱᱄
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1 mds# scp /secure_directory/testfs.server.key \

2 client1:/secure_directory/testfs.client.key

5. 䊻 client1㩰ㅌ㗽䊠文件㏁㾮ⶥ㸋client᱄⪬操作㵍㬒䄓㪛⧪㑬⧅Ⱙ㸋 Prime

length⭥㯹㭞䄵㳏⨅ Prime (p)㭕㾵᷍䊬㾱ᷛ

1 client1# lgss_sk -t client \

2 -m /secure_directory/testfs.client.key

6. 䊻 㰚 䇱 ⼍'create lgssc * * /usr/sbin/lgss_keyring %o

%k %t %d %c %u %g %T %P %S' ᷉㗜 䇱 ⭆ 䅞 ⼦᷊⭥ ㅻ ⮄ 㩰 ⪕ ㅉ

/etc/request-key.d/lgssc.conf文件ᷛ

1 mds# echo create lgssc * * /usr/sbin/lgss_keyring %o %k %t %d %c %u %g %T

%P %S > /etc/request-key.d/lgssc.conf

2 oss# echo create lgssc * * /usr/sbin/lgss_keyring %o %k %t %d %c %u %g

%T %P %S > /etc/request-key.d/lgssc.conf

3 client1# echo create lgssc * * /usr/sbin/lgss_keyring %o %k %t %d %c %u

%g %T %P %S > /etc/request-key.d/lgssc.conf

4 client2# echo create lgssc * * /usr/sbin/lgss_keyring %o %k %t %d %c %u

%g %T %P %S > /etc/request-key.d/lgssc.conf

7. 䊻 MDS ⼮ OSS 㩰 㞅 䐤 lsvcgss 㬹 ⿅ ⧭ 㿓᱄ 䊻 MDS 㩰 ⭥

/etc/sysconfig/lsvcgss 䐱᷍ㅌLSVCGSSDARGS ⢅㑠⭥䐖㪉䐤㸋'-s

-m'᱄䊻 OSS 㩰⭥/etc/sysconfig/lsvcgss䐱᷍ㅌ LSVCGSSDARGS ⢅㑠⭥

䐖㪉㸋 '-s -o'᱄

8. 䊻MDS⼮ OSS㩰㡕Ⱀ lsvcgssd㬹⿅⧭㿓᷍䊬㾱ᷛ

mds# systemctl start lsvcgss.service oss# systemctl start

lsvcgss.service

9. 㬚 䇤-o skpath=/ secure_directory 䊹 䁂 㼏  䊹 MDT ⼮ OST᱄

skpath䁂㼏ㅌ㚠㔝䐱䍳⭞⭥㰚䇱 SSK㗽䊠文件ゴ䊹⭞㚻⼬㗽䊠䐱᱄

10. ㅌ㋮⿈Ⱜ⭞MDT㑍ㅴ᱃㋮⿈Ⱜ⭞ OST㑍ㅴ⭥➓㦌㲹㾵㪉䐤㸋⡄䍰 SSK䅟㯞㾵⼮

㶋䎜㾵᷍ゕskpi:

1 mds# lctl conf_param testfs.srpc.flavor.tcp.cli2mdt=skpi

2 mds# lctl conf_param testfs.srpc.flavor.tcp.cli2ost=skpi
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11. 䊻 client1⼮ client2㩰䊹文件系统 testfs᱄

1 client1# mount -t lustre -o skpath=/secure_directory 172.16.0.1@tcp:/testfs

/mnt/testfs

2 client2# mount -t lustre -o skpath=/secure_directory 172.16.0.1@tcp:/testfs

/mnt/testfs

3 mount.lustre: mount 172.16.0.1@tcp:/testfs at /mnt/testfs failed:

Connection refused

12. client2㸕㚽㵉⺞㪎⳾䂊䐅᷍䅓㸋㰝㗜䇱䇱㾈⭥㗽䊠文件᱄㤌䐹ⶕ⤞䑉 4⼮ 5᷍ㅌ

client1㳇㸋 client2᷍㦜⽔䊺ㅌ文件系统 testfs➓䓑⭞ client2㩰ᷛ

1 client2# mount -t lustre -o skpath=/secure_directory 172.16.0.1@tcp:/testfs

/mnt/testfs

13. 㦘㦰 mdc⼮osc㑍ㅴ㬚䇤㑬 SSK〛䐧᷍rpc⼮bulk➓㦌㲹㾵㸋 skpi᱄㤌⤯䊥''7.

⥊㋕ PtlRPC➓㦌㈔''᱄

㤌䓃䅃᷍mgc⭞ MGS⭥㑍ㅴ㗜䇱㋪㋠⭥ PtlRPC➓㦌㈔᱄䎃㬨䅓㸋㸳㗨䊻⤞䑉

10䐱㆗㸋㋮⿈Ⱜ⭞MDT⼮㋮⿈Ⱜ⭞ OST㑍ㅴ䐙Ⰹ㑬skpi➓㦌㲹㾵᱄䄵㻣㬟㏞㼋

㻙㯖㘘㑬⡄⿅㋮⿈Ⱜ⭞MGS⭥㑍ㅴ㰚㿉⤞䑉᱄

29.6.2. MGS➓㦌㵉㾦

⪬㬟㏞ㅉ㑃䊻䐏㣑㬟㏞⭥〚⪂㩰᱄

1. 䊻 MGS 㩰 㡕 䇤 lsvcgss MGS ⴟ 㹒᱄䊻 MGS 㩰 ⢁

ゎ/etc/sysconfig/lsvcgss ᷍ㅌ⤯㭞 (-g) 㳎ゴ⭞⢅㑠 LSVCGSSDARGS㩰᱄

䐹㡕 lsvcgssⴟ㹒᱄

2. 䊻 MDS 㩰 ㅌ mgs 㗽 䊠 ㏁ 㾮 ⼮ MGS NIDs 㳎 ゴ ⭞ 㗽 䊠 文 件

/secure_directory/testfs.server.key䐱᱄

1 ```

mgs# lgss_sk -t mgs,server -g 172.16.0.1@tcp, 172.16.0.2@tcp -m / secure_directory/

testfs.server.key ```

3. 䊻MGS䊹㧌ⷝⶥ⽔⭥㗽䊠文件᷍䊬㾱ᷛ

mgs# lgss_sk -l /secure_directory/testfs.server.key

4. 䊻 ㋮ ⿈ Ⱜ client1 㩰 ㅌ MGS NIDs 㳎 ゴ 䐢 㗽 䊠 文 件

/secure_directory/testfs.client.key䐱᱄
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1 client1# lgss_sk -g 172.16.0.1@tcp,172.16.0.2@tcp -m

/secure_directory/testfs.client.key

5. 䊻 client1㩰㾗䊹文件系统 testfs᷍䇤䊹䁂㼏 mgssec=skpi䐹㾣䊹文件系统ᷛ

1 cli1# mount -t lustre -o mgssec=skpi,skpath=/secure_directory

172.16.0.1@tcp:/testfs /mnt/testfs

6. 㦘㦰 client1 ⭥ MGC 㑍ㅴ㬚䇤㑬 SSK 〛䐧ゑskpi ➓㦌㲹㾵᱄㤌⤯䊥''7. ⥊㋕

PtlRPC➓㦌㈔''᱄

29.6.3. ⴟ㹒㡘䐏ヅ⭥➓㦌㵉㾦

⪬㬟㏞⥜㭗㑬㧈⼯㞅䐤 SSK᷍㬖㻷䊻 tcp㶙㕈㩰 MDT⭞ OST⭥ PtlRPC㒘㑠⭥㶋

䎜㾵⡄⿅⼮ ski➓㦌㲹㾵᱄

⪬㬟㏞ㅉ㑃䊻䐏㣑㬟㏞⭥〚⪂㩰᱄

1. 㸋 Lustre文件系统䊻 MGS㩰⪕ㅉ㘜㸋 LustreServers⭥ nodemap⥀㔵䔊᷍㭅

㧌ᷛ

mgs# lctl nodemap_add LustreServers

2. ㅌMDS⼮ OSS NIDs㳎ゴ⭞ nodemap LustreServers䐱ᷛ

mgs# lctl nodemap_add_range --name LustreServers --range

172.16.0.[1-3]@tcp

3. 㸋LustreServers nodemap䐱㰚䇱ㅻ⮄⪕ㅉ㏁㾮㸋 mgs,server⭥㗽䊠文件᱄

1 ```

2 mds# lgss_sk -t mgs,server -f testfs -g \

3 172.16.0.1@tcp,172.16.0.2@tcp -n LustreServers -w \

4 /secure_directory/testfs.LustreServers.key

```

4. ㅌ㗽䊠文件 /secure_directory/testfs.LustreServers.key㋪㋠⭹㋞⡕

䐢 OSS᱄

1 ```

2 mds# scp /secure_directory/testfs.LustreServers.key oss:/secure_directory/

```
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5. 䊻MDS⼮OSS㩰 ㅌ᷍㗽䊠文件/secure_directory/testfs.LustreServers.key㋪

㋠⭹㋞⡕䐢/secure_directory/testfs.LustreServers.client.key䐱᱄

6. 䊻㗠ⴟ㹒㡘㩰ㅌ/secure_directory/testfs.LustreServers.client.key

⭥㗽䊠㏁㾮ⷝⶥ㸋client᱄⪬操作㵍㬒䄓㪛⧪㑬⧅Ⱙ㸋 Prime length⭥㯹㭞

䄵㳏⨅ Prime (p)㭕㾵᷍䊬㾱ᷛ

1 ```

2 mds# lgss_sk -t client -m \

3 /secure_directory/testfs.LustreServers.client.key

4 oss# lgss_sk -t client -m \

5 /secure_directory/testfs.LustreServers.client.key

```

7. ㅌ㗽䊠文件/secure_directory/testfs.LustreServers.key⼮/secure_

directory/testfs.LustreServers.client.key ゴ䊹䐢 MDS ⼮ OSS 㩰

⭥㗽䊠㩰᱄

1 mds# lgss_sk -l /secure_directory/testfs.LustreServers.key

2 mds# lgss_sk -l /secure_directory/testfs.LustreServers.client.key

3 oss# lgss_sk -l /secure_directory/testfs.LustreServers.key

4 oss# lgss_sk -l /secure_directory/testfs.LustreServers.client.key

8. ㅌMDT䐢 OST㑍ㅴ⭥➓㦌㲹㾵㲹䐫㸋ski䄵⡄䐅㭞㈾㶋䎜㾵ᷛ

mds# lctl conf_param testfs.srpc.flavor.tcp.mdt2ost=ski

9. 㦘㦰 osc⼮ osp⭞ OST⭥㑍ㅴ䇖䇱㋪㋠⭥ski➓㦌㈔᱄. 㤌⤯䊥 ``29.7. ⥊㋕

PtlRPC➓㦌㈔''᱄

29.7. ⥊㋕ PtlRPC➓㦌㈔

⪴㋮⿈Ⱜ᷉〓㉀䇱 mgc᷍osc᷍mdc㈔⭥ⴟ㹒㡘᷊㩰᷍㛛㋪䄵⭝㧌文件⥊㋕㰚䇱䇤

⿈⭥㗽䊠㈔ゑ㬚䇤䐱⭥➓㦌㲹㾵᱄ⰵ䇻䇤⿈㈔᷉srpc_context᷊᷍ SSK⼮ gssnull㆗䐈

⧷⭆ root UID᷍䅓⪬䐜㚽䇱䄜㈔᱄⭝㧌⭥㒎䄜文件᷉srpc_info᷊㉀䇱 sptlrpc㡅

㰝㼋㻙㾦㻃᱄rpc⼮ bulk䊫㿎㛛㦘㦰㚥㾊➓㦌㲹㾵䎞䊻㬚䇤䐱᱄

1 client1# lctl get_param *.*.srpc_*

2 mdc.testfs-MDT0000-mdc-ffff8800da9f0800.srpc_contexts=

3 ffff8800da9600c0: uid 0, ref 2, expire 1478531769(+604695), fl

uptodate,cached,, seq 7, win 2048, key 27a24430(ref 1), hdl

0xf2020f47cbffa93d:0xc23f4df4bcfb7be7, mech: sk
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4 mdc.testfs-MDT0000-mdc-ffff8800da9f0800.srpc_info=

5 rpc flavor: skpi

6 bulk flavor: skpi

7 flags: rootonly,udesc,

8 id: 3

9 refcount: 3

10 nctx: 1

11 gc internal 3600

12 gc next 3505

13 mgc.MGC172.16.0.1@tcp.srpc_contexts=

14 ffff8800dbb09b40: uid 0, ref 2, expire 1478531769(+604695), fl

uptodate,cached,, seq 18, win 2048, key 3e3f709f(ref 1), hdl

0xf2020f47cbffa93b:0xc23f4df4bcfb7be6, mech: sk

15 mgc.MGC172.16.0.1@tcp.srpc_info=

16 rpc flavor: skpi

17 bulk flavor: skpi

18 flags: -,

19 id: 2

20 refcount: 3

21 nctx: 1

22 gc internal 3600

23 gc next 3505

24 osc.testfs-OST0000-osc-ffff8800da9f0800.srpc_contexts=

25 ffff8800db9e5600: uid 0, ref 2, expire 1478531770(+604696), fl

uptodate,cached,, seq 3, win 2048, key 3f7c1d70(ref 1), hdl

0xf93e61c64b6b415d:0xc23f4df4bcfb7bea, mech: sk

26 osc.testfs-OST0000-osc-ffff8800da9f0800.srpc_info=

27 rpc flavor: skpi

28 bulk flavor: skpi

29 flags: rootonly,bulk,

30 id: 6

31 refcount: 3

32 nctx: 1

33 gc internal 3600

34 gc next 3505̀
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⭻㧞㬏䍣 Lustre文件系统➓㦌㏎

30.1. 㬚䇤ⳤ㸫㋹䐧㑱⢎᷉ACL᷊

ⳤ㸫㋹䐧㑱⢎᷉ACL᷊㬨䇤䇻㼓操作系统㵉䐋㗠䇤⿈〓䔊ⰵ㲹Ⰹ系统ⰵ㼔᷉㧈㚠

㔝〓文件᷊⭥㦉㻿᷉〓ⳤ㸫㦉㻿᷊⭥䄜䔊㭞㈾᱄㗠ⰵ㼔Ⱍ䇱䄜㸉䄜⭥➓㦌㭕㾵᷍䇤

䇻⢋㬗䇱㦉ⳤ㸫㰝⭥䇤⿈᱄ACL㑱⨗㑬㗠ⰵ㼔⼮䇤⿈⭥ⳤ㸫㦉㻿᷍㧈Ⱒ᱃㾕〓䐕㾱᱄

30.1.1. ACL㧈⼯⹅作

䊻⤜㵍⭥操作系统㬖㻷 ACL䇱㰚⤜㵍᱄䐈⧷㋪䄧䐓操作系统ㅴ㋻᷉POSIX᷊系㑱

⢋䓝⭥系统⹓㼎䄜ビ⭆⭌⹇㚽㣠⫔⭥文件系统㦉㻿㚄㾮᷍Linux/UNIX㏎䊒䇇ⶤⰵ

䎃㚄㾮⳨⧄㭍㻅᱄ACLㅌ㸋⪬㚄㾮㳎ゴⷝ㻙⿐⭥㦉㻿᷍㾯⧪ⷝⶕ䊴⭥㦉㻿Ⳟ➙᱄䇱

Linux操作系统㩰 ACL⭥㼋㻙㯖㘘᷍㤌⤯䊥 SUSE Labs⭥文䍣Linux㩰 Posix⭥ⳤ㸫㋹

䐧㑱⢎᱄

㸳㗨ⷚ㈾䎃㚄㾮㎕㬖㬊 ACL᱄Lustre㧎件㋪䄵䈌⢋䓝⭥ Linux ACL⹅㉀᷍setfacl᷍

getfacl䄵ゑ㏛㬘 chacl᷉㵉⧄㰇 ACL㧎件⟝䄜㡑➓䓑᷊㞅⼰⹅作᱄

䓃䅃

ACL㬨系统ⳗ㸈㚻⭥⹇㚽᷍䎃䅃㸗䓦㰚䇱㋮⿈ⰬⰝㅌ㡕䇤〓⤜㡕䇤 ACL᱄㛛㸿ⳉ

䐙Ⰹ㡅䐱䄜⤠㋮⿈Ⱜ㡕䇤〓⤜㡕䇤 ACL᱄

30.1.2. Lustre㧎件㩰⭥ ACLs

POSIXⳤ㸫㋹䐧㑱⢎᷉ACL᷊㋪䄵䈌 Lustre㧎件䄜㡑㬚䇤᱄䄜 ACL䇪⫛⢎㦉㻿

᷉〚䇻⢋䓝 POSIX文件系统ⰵ㼔㦉㻿᷊⭥文件㳖㚠䔊⧪᷍䎃㾊㦉㻿Ⰹ䅆㑬㧞㏁䇤⿈᷉㰚

䇱䎀᷍䔊⼮㡅㰜 ᱄᷊㗠㏁Ⱍ䈌䄜䔊㦉㻿㑋ᷛⰢ᷉r᷊᷍ 㾕᷉w᷊⼮䐕㾱᷉x ᱄᷊

• 㰚䇱䎀㏁Ⰹ䅆文件㰚䇱䎀⭥ⳤ㸫㦉㻿᱄

• 䔊㏁Ⰹ䅆䔊䇤⿈⭥ⳤ㸫㦉㻿᱄

• 㡅㰜㏁Ⰹ䅆⤜䊻㰚䇱䎀㏁〓䔊㏁⭥㡅㰝䇤⿈ⳤ㸫㦉㻿᱄

ls -l㘝㒏㭅⨗⭥⭻䄜㑱ㅌ㻵㬟㰚䇱䎀᱃䔊⼮㡅㰜㏁⭥㦉㻿᷉ⰵ䇻⧄⺇文件㎕㯖᷍

-rw-r- -⢎㬟㰚䇱䎀䇖䇱Ⱒ㦂⼮㾕㧌㦉㻿᷍䔊䇤⿈䇖䇱Ⱒ㦂㦉㻿᷍㡅㰝䇤⿈㸿ⳤ㸫㦉㻿 ᱄᷊

䔏㾂 ACL䇱㧞㳖㚠᷍㎊䍚 ACL䇱㧞䄵㩰⭥㳖㚠᱄㎊䍚 ACL⟝⼍䄜䁻㕌

㳖㚠᷍⤃㋪㚽⟝⼍㦯䅃㭞㑠⭥䐙Ⰹ䇤⿈⼮㘝㘜䔊㳖㚠᱄

㞅䐤MDS㎕㡕䇤 ACL᷍㤌䊻⪕ㅉ㞅䐤㬒㬚䇤--mountfsoptionsᷛ

1 $ mkfs.lustre --fsname spfs --mountfsoptions=acl --mdt -mgs /dev/sda

㛛䄓㋪䄵䊻䊬㾱㬒㬚䇤mkfs.lustre㘝㒏⼮ --acl䁂㼏㎕㡕䇤 ACLᷛ

1 $ mount -t lustre -o acl /dev/sda /mnt/mdt
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䊻MDS㩰⥊㋕ ACLᷛ

1 $ lctl get_param -n mdc.home-MDT0000-mdc-*.connect_flags | grep acl acl

䊹⤜⫙ ACL⭥㋮⿈Ⱜᷛ

1 $ mount -t lustre -o noacl ibmds2@o2ib:/home /home

䊻 Lustre文件系统䐱᷍ACL⹇㚽䊻系统ⳗ㸈㚻㡕䇤ᷜ䄋㗕㰚䇱㋮⿈ⰬⰝ㡕䇤 ACL᷍

䄋㗕Ⱍ⤜㡕Ⱀ᱄䇪MDS䊹䁂㼏acl /noacl᷉㡕䇤/㆜䇤 ACL᷊㋹䐧ゅ』 ACL᱄㋮⿈

Ⱜ䊹㬒᷍ㅌ⽗㔵acl/noacl䁂㼏᱄㛛⤜㿉䄋ⷝⶥ㋮⿈Ⱜ㞅䐤᷍㣳'acl'䓷ⴜ⪏⤜。⨗㻷

䊻㋮⿈Ⱜ/etc/mtab䐱᱄㧈⺜㬚䇤㑬ⶤ䁂㼏䓑䊹㋮⿈Ⱜ᷍䋓䊻MDS系统㦶䐟䐱ㅌ⨗㻷䄵

㻣㼜㻃㳂㬟ᷛ

1 ...MDS requires ACL support but client does not

ⶤ㼜㻃㬨㸿⼇⭥᷍⭌䐙㬟㑬䇇䈉䄵ⷝ䎞⭥㞅䐤㸫㳃᱄

㧈⺜MDS㩰㸕㡕䇤 ACL᷍䋓䊻㋮⿈Ⱜ㩰㆙㾱㦯⼯䅞䇤 ACL⭥⧃㬵Ⱍ。Ⳗ⿹''⤜䐈

⧷操作''⭥⫎㹔᱄

30.1.3. 㬟㏞

䎃㾊㬟㏞㎕䓵㩰㘇䅞䇤⭥ POSIX文件᱄Lustre文件系统㩰 ACL⭥⹅作〛䐧䈌㦯⼯

Linux文件系统㩰⭥ ACL㶋㦌㼁㵍᱄㰝㗨㵉⺞⢋䓝⹅㉀䄵⢋䓝Ⳟ㬞㆙㾱操作᱄㸳㗨䊻㻣

㘇⪕ㅉ㑬䄜㚠㔝⤃䊫㿎㲹Ⰹ⭥䇤⿈ⳤ㸫᱄

1 [root@client lustre]# umask 027

2 [root@client lustre]# mkdir rain

3 [root@client lustre]# ls -ld rain

4 drwxr-x--- 2 root root 4096 Feb 20 06:50 rain

5 [root@client lustre]# getfacl rain

6 # file: rain

7 # owner: root

8 # group: root

9 user::rwx

10 group::r-x

11 other::---

12

13 [root@client lustre]# setfacl -m user:chirag:rwx rain

14 [root@client lustre]# ls -ld rain

15 drwxrwx---+ 2 root root 4096 Feb 20 06:50 rain

16 [root@client lustre]# getfacl --omit-header rain
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17 user::rwx

18 user:chirag:rwx

19 group::r-x

20 mask::rwx

21 other::---

30.2. 㬚䇤 Root Squash

Root Squash㬨䄜䐷➓㦌⹇㚽᷍㰝㻿䐧㑬⧍䇤⿈ⳤ㸫 Lustre文件系统⭥㦉㻿᱄㧈⺜

㸕㡕䇤 Root Squash⹇㚽᷍䋓㸕㬻㾦㦯㋮⿈Ⱜ㩰⭥ Lustre文件系统䇤⿈㋪䄵ⳤ㸫᱃㾿ⶥ᷍

㪖䐢㩟⨞系统 root䇤⿈⭥文件᱄㬚䇤 Root Squash⹇㚽㋪䄵㻿Ⰹ㚽⹜ⳤ㸫〓㾿ⶥ root䇤

⿈文件⭥㋮⿈Ⱜ᱄䓃䅃᷍䎃⤜。䔉䐚㸕㬻㾦㋮⿈Ⱜ㩰⭥䇤⿈ⳤ㸫㡅㰜䇤⿈⭥文件᱄

Root Squash⹇㚽㵉⺞ Lustre㞅䐤㏎ⴟ㹒㡘᷉ MGS ㅌ᷊ root䇤⿈⭥䇤⿈⢋㬗᷉ UID᷊

⼮䔊⢋㬗᷉GID᷊䐹㾣䇔㪅⭞䇪系统㏎䊒䐙Ⰹ⭥ UID⼮ GID㎕⹅作᱄Root Squash⹇

㚽㵍㬒䄓䊫㿎 Lustre文件系统㏎䊒䐙Ⰹ⤜㬫䇤䇻 UID/GID䐹䇔㪅⭥䄜䔊㋮⿈Ⱜ᱄

䓃䅃

Nodemaps᷉䇤 Nodemap䇔㪅 UID⼮ GID᷊㬨 root squash⭥䄜䐷㳇⫛Ⳟ➙᷍䅓㸋㰝

䄓䊫㿎䊻㗠㋮⿈Ⱜ㩰㆙㾱 root squash᱄㵉⺞ UID䇔㪅᷍㋮⿈Ⱜ㪖䐢㋪䄵䇖䇱䄜⡟⭹

⭥ root UID᷍ⱙ⤜㿉䄋㬖カ䇖䇱ⰵ文件系统⡟㪎⭥ rootⳤ㸫㦉㻿᱄

30.2.1. 㞅䐤 Root Squash

Root Squash䇪㑞䐷㞅䐤⤯㭞㆙㾱㏎ᷛroot_squash᷍nosquash_nids᱄

• root_squash⤯㭞䇤䇻䐙Ⰹ root䇤⿈ⳤ㸫 Lustre文件系统㬚䇤⭥ UID⼮ GID᱄

• nosquash_nids⤯㭞䇤䇻䐙Ⰹ⤜㬫䇤 Root Squash⭥䄜䔊㋮⿈Ⱜ 㬚᷍䇤 LNet NID

ⳗ㸈⭥䈐ⳉ᷍㧈ᷛ

1 nosquash_nids=172.16.245.[0-255/2]@tcp

䊻⪬㬟㏞䐱᷍Root Squash⤜㬫䇤䇻䓴㶙 172.16.245.0㣳 IP⭹䐘䔏⽔䄜⤠㸋㝝㭞

⭥ TCP㋮⿈Ⱜ᱄

30.2.2. 㡕䇤⼮⮘㬵 Root Squash

nosquash_nids⭥㚍㦰䐖㸋 NULL᷍⢎㘘㚍㦰㤊㌗㻣 Root Squash㬫䇤䇻㰚䇱㋮

⿈Ⱜ᱄⡶ Root Squash᷍㤌ㅌ root squash UID⼮ GID㪉㸋 0᱄

⪕ㅉMDT (mkfs.lustre --mdt)㬒㋪㪉䐤 Root Squash⤯㭞᷍㧈ᷛ
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1 mds# mkfs.lustre --reformat --fsname=testfs --mdt --mgs \

2 --param "mdt.root_squash=500:501" \

3 --param "mdt.nosquash_nids='0@elan1 192.168.1.[10,11]'" /dev/sda1

Root Squash⤯㭞㋪䊻㸕䊹⭥㪉⡙㩰㵉⺞tunefs.lustreⷝⶥᷛ

1 tunefs.lustre --param "mdt.root_squash=65534:65534" \

2 --param "mdt.nosquash_nids=192.168.0.13@tcp0" /dev/sda1

Root Squash⤯㭞䄓㋪㵉⺞ lctl conf_param㘝㒏ⷝⶥ᷍㧈ᷛ

1 mgs# lctl conf_param testfs.mdt.root_squash="1000:101"

2 mgs# lctl conf_param testfs.mdt.nosquash_nids="*@tcp"

䄋ネ㰘⭒㣑⭥ root squash⤯㭞㪉䐤᷍㋪䄵㬚䇤㧈㻣lctl get_param㘝㒏:

1 mgs# lctl get_param mdt.*.root_squash

2 mgs# lctl get_param mdt.*.nosquash_nids

䓃䅃

㬚䇤lctl conf_param㘝㒏㬒᷍㤌㆘エᷛ

• lctl conf_param⡹㿌䊻』ⰐMGS㩰䊬㾱᱄

• lctl conf_paramㅌ⭝䐣㰚䇱MDSs㩰⭥⤯㭞ⳃ㪛ⶥ⢅᱄

• 䊬㾱䄜⪯lctl conf_param䐜㚽ⷝⶥ䄜⤯㭞᱄

Root Squash 㪉䐤䄓㋪䄵㵉⺞ lctl set_param䊾㬒ⶥ⢅᷍〓䎀㵉⺞ lctl

set_param -P䇡㈤ⶥ⢅᱄㏞㧈ᷛ

1 mgs# lctl set_param mdt.testfs-MDT0000.root_squash="1:0"

2 mgs# lctl set_param -P mdt.testfs-MDT0000.root_squash="1:0"

㤆⨞ nosquash_nids㑱⢎ᷛ

1 mgs# lctl conf_param testfs.mdt.nosquash_nids="NONE"

〓ᷛ

1 mgs# lctl conf_param testfs.mdt.nosquash_nids="clear"

nosquash_nids⟝⼍㑬䄜㾊 NIDⳗ㸈᷉㧈ᷛ0@elan, 1@elan1᷊᷍ NIDⳗ㸈㑱⢎

⡹㿌䇤⭆䅞⼦ (`)〓㯌䅞⼦ ('')㆙㾱䅞䇤᷍㗠䐖䇤㋶ⷒ㋋᷍㧈ᷛ

1 mds# mkfs.lustre ... --param "mdt.nosquash_nids='0@elan1 1@elan2'" /dev/sda1

2 lctl conf_param testfs.mdt.nosquash_nids="24@elan 15@elan1"

䄵㻣㬨䄜㾊䈐ⳉ⫎㹔⭥㏞䓴ᷛ
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1 mds# mkfs.lustre ... --param "mdt.nosquash_nids=0@elan1 1@elan2" /dev/sda1

2 lctl conf_param testfs.mdt.nosquash_nids=24@elan 15@elan1

㬚䇤lctl get_param㘝㒏⥊㋕ Root Squash⤯㭞ᷛ

1 mds# lctl get_param mdt.testfs-MDT0000.root_squash

2 lctl get_param mdt.*.nosquash_nids

䓃䅃

nosquash_nids㑱⢎㸋㋶᷍ㅌⳖ⿹ NONE᱄

30.2.3. 㬚䇤 Root Squash⭥ゝ㣪

䊻 Lustre㞅䐤㏎䐱᷍Root Squash⹇㚽䊻䄵㻣゙Ⳟ㘇䇱㰚㻿䐧ᷛ

• lctl conf_param䐙Ⰹ⭥䐖ㅌⶓⶨ⤯㭞㻩㣑⭥䐖᱄㧈⺜㾣䐖㬚䇤⤜䎞㦘⭥䈐ⳉ᷍

㚨㗕系统ㅌキ㿙㬚䇤㈪⭥⤯㭞᷍⭌䊻䐹㾣䊹㬒䐏㣑䎞㦘⭥䐖ㅌⰋ㬈᱄㤌㆘㪘⮘

㬵 Root Squash᱄

• mkfs.lustre⼮ tunefs.lustre⤜㆙㾱⤯㭞䈐ⳉネ⥊᱄㧈⺜ root squash⤯㭞

⫎㹔᷍㰝㗨ㅌ䊻䊹㬒⡜⽗㔵᷍系统ㅌ㬚䇤㚍㦰䐖᱄

• Root Squash ⤯ 㭞 ㅌ 㵉 ⺞ 䁰 ⷒ ⭥ 䈐 ⳉ ネ ⥊᱄root_squash ⤯ 㭞 䇇 䇪

<decnum>:<decnum>䐙Ⰹ᱄nosquash_nids ⤯㭞䇇䔒䁎 LNet NID ⳗ㸈⭥䈐

ⳉ᱄

LNet NIDⳗ㸈⭥䈐ⳉᷛ

1 <nidlist> :== <nidrange> [ ' ' <nidrange> ]

2 <nidrange> :== <addrrange> '@' <net>

3 <addrrange> :== '*' |

4 <ipaddr_range> |

5 <numaddr_range>

6 <ipaddr_range> :==

7 <numaddr_range>.<numaddr_range>.<numaddr_range>.<numaddr_range>

8 <numaddr_range> :== <number> |

9 <expr_list>

10 <expr_list> :== '[' <range_expr> [ ',' <range_expr>] ']'

11 <range_expr> :== <number> |

12 <number> '-' <number> |

13 <number> '-' <number> '/' <number>

14 <net> :== <netname> | <netname><number>
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15 <netname> :== "lo" | "tcp" | "o2ib"

16 | "ra" | "elan"

17 <number> :== <nonnegative decimal> | <hexadecimal>

䓃䅃

ⰵ䇻㬚䇤㭞䓷⭹䐘⭥㶙㕈᷉㧈 elan᷊᷍ ⭹䐘ⳗ㸈⡹㿌䇪<numaddr_range>䈐ⳉ䐙

Ⰹ᱄ⰵ䇻㬚䇤 IP⭹䐘⭥㶙㕈᷍⭹䐘ⳗ㸈⡹㿌䇪<ipaddr_range>䈐ⳉ䐙Ⰹ᱄㏞㧈᷍㧈

⺜ elan㬚䇤㭞䓷⭹䐘᷍䋓 1.2.3.4@elan㬨⫎㹔⭥᱄

30.3. ⷕ㏌㋮⿈Ⱜ⭞䓴㚠㔝㭘㩰

Isolation᷉ⷕ㏌᷊㬨㵉⺞ Lustreⱁ䔃⿈䎃䄜㵉䇤ⶦ㛏⭥㬖㻷᷍㡅㚠⭥䊻䇻⪴䄜文

件系统䐱㳂⹊㏌⭥㘝㘜㋶ヅ᱄Lustre Isolation㬚㵍䄜文件系统㩰⭥⤜㵍䇤⿈㦛㳆㚽⹜

⧍䊞䎞⧄⭥ Unix㦉㻿/ACL᷍ゕ㬚㋮⿈Ⱜ㩰⭥䇤⿈㋪㚽䇱 rootⳤ㸫㦉㻿᱄䎃㾊䔃⿈⹓㼎

㵍䄜文件系统᷍⭌㰜㗨㼁⿆䐏ヅ㬨ⷕ㏌⭥ᷛ㰜㗨⤜㚽ⳤ㸫㪖䐢㋕⤜⭞ⰵⳞ⭥文件᷍䄓

⤜䐋⭡㰜㗨䎞䊻⹓㼎⹓㵍⭥文件系统䓫䊕᱄

Lustre Isolation㬚䇤㑬 Fileset㲹㾵᷍䐜䊹文件系统⭥䄜䓴㚠㔝᷍ⱙ⤜㬨ⷚ㚠㔝᱄

㸋㑬㬖㻷ⷕ㏌᷍⡹㿌㦤㋮⿈Ⱜ䊹䓴㚠㔝᷉䐜㼓䔃⿈䍚㬟䓵゛⭥ fileset ᱄᷊㸋⪬᷍㸳㗨㬚

䇤㑬 nodemap⹇㚽᷉䇤 nodemap䇔㪅 UID⼮ GID ᱄᷊㸳㗨ㅌ䄜䔃⿈㬚䇤⭥㰚䇱㋮⿈Ⱜ

⺊㏁⭞䄜⹓㵍⭥ nodemap㳖㚠㻣᷍⤃ㅌⶤ䔃⿈⡜㻿䐧⭥ fileset㞅ⷙ䎃 nodemap㳖

㚠᱄

30.3.1. 䐙Ⰹ㋮⿈Ⱜ

䊻 Lustre㩰㣠䐧䐕㾱ⱁ䔃⿈᷍䄡㎖䇻㚽䎞㦘㬗⢑䔃⿈㬚䇤⭥㋮⿈Ⱜㅻ⮄᷍⤃㾦㦯䎃

㾊ㅻ⮄⭥㚽㑇᱄䎃㋪䄵㵉⺞㹐㏎䇓件⼮/〓㶙㕈➓㦌㎕㬖㻷᷍⪴ⱙ㬚㋮⿈Ⱜㅻ⮄䇖䇱䐻

㰚䐽䐋⭥ NID᱄㋪䄵㬚䇤 Kerberos〓⹓㼎㗽䊠᷍㬚䇤㣠㦰䐅᱄Kerberos㋪䄵ⳡ䐚 NID

㠼㠎᷍䅓㸋㗠㋮⿈ⰬⰝ㿉䄋〚䇻㡅 NID㎕㑍ㅴ⭞ⴟ㹒㡘᱄⹌㯞㗽䊠㋪䄵ⳡ䐚䔃⿈㗑

⨅᷍䅓㸋㗽䊠㋪䄵㑕ㅴ⭞㲹Ⰹ⭥ nodemap᱄

30.3.2. 㞅䐤 Isolation

Lustre㩰⭥ Isolation㋪䄵㵉⺞䊻 nodemap㳖㚠㩰㪉䐤 fileset⤯㭞㎕㬖㻷᱄㰚䇱㭕䇻

䎃 nodemap㳖㚠⭥㋮⿈Ⱜㅌ䓵Ⱀ䊹䎃 fileset᷍ⱙ⤜㬨䊹 root㚠㔝᱄㏞㧈ᷛ

1 mgs# lctl nodemap_set_fileset --name tenant1 --fileset '/dir1'

䅓⪬᷍㰚䇱㠆㞅tenant1 nodemap⭥㋮⿈Ⱜ䊻䊹㬒Ⱍ。䓵Ⱀ㻵㬟/dir1⭥文件

ゐ⼰᷉fileset᷊᷍ ⢎㬟䎃㾊㋮⿈Ⱜ䎞䊻ⰵ䓴㚠㔝/dir1㆙㾱䅟㬞䓴㚠㔝䊹᱄
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䓃䅃㧈⺜文件系统䐱⤜⫇䊻Ⰹ䅆㸋 fileset⭥䓴㚠㔝᷍䋓。䔉䐚㦯⼯㭕䇻 nodemap⭥

㋮⿈Ⱜ䊹 Lustre᱄

䄋㩟⨞ fileset⤯㭞᷍䐜㿉ㅌ㡅㪉䐤㸋㋶䓷ⴜ⪏ゕ㋪ᷛ

1 mgs# lctl nodemap_set_fileset --name tenant1 --fileset ''

30.3.3. ㅌ Isolation⧷㈤⿐

㸋㑬㬚 Isolation⧷㈤⿐᷍⡹㿌㬚䇤⫙䁂㼏 -P⭥lctl set_param㎕㪉䐤 nodemap

㩰⭥ fileset⤯㭞᱄

1 mgs# lctl set_param nodemap.tenant1.fileset=/dir1

2 mgs# lctl set_param -P nodemap.tenant1.fileset=/dir1

䎃䂚᷍fileset⤯㭞ㅌ⡜⫇⪃䊻 Lustre㞅䐤⭥㦶䐟䐱᷍⹊ⴟ㹒㡘䐹㡕⽔〒㦂ⶤ㾦㻃᱄

30.4. ネ⥊ Lustre㋮⿈Ⱜ䐕㾱⭥ SELinux⥀㔵

SELinux䊻 Linux䐱㳂⹊㑬䄜䐷䐈⧷㣠䐧ⳤ㸫㋹䐧᷉MAC᷊⥀㔵⭥〛䐧᱄⭒ MAC

⥀㔵⡜㣠䐧䐕㾱㬒᷍操作系统⭥㚻⼬㈮。Ⰹ䅆䇇䇤⭥㦉㻿᷍㬚䇇䇤⤜。㸄ゑ䎜系统᱄

㠶㵉䇤⿈㗜䇱㚽㑇㬚ⶤ⥀㔵㬈㾈᱄

SELinux⭥䄜㚠⭥㬨⡄⿅操作系统⤜㬽㦉㻿㪞⭥䇑㼍᱄㸋⪬᷍SELinux㸋㆙⧭

⼮䇤⿈Ⰹ䅆㑬㬽㻿䈓⼮⳨㬽㻿䈓᱄㗠㆙⧭᱃䇤⿈᱃文件Ⱍ⡜㞅㑬䄜➓㦌㈔᷍⺇

䋓Ⰹ䅆㑬㆙⧭⼮䇤⿈ⰵ文件䊫㿎䐕㾱⭥操作᱄

SELinux⭥㒎䄜㚠⭥㬨⡄⿅㭞㈾⭥㘕ⶱ㾵᷍䎃䄋⺊⹇䇻ⱁ➓㦌᷉MLS᷊⹇㚽᱄

MLS㬨䊻 SELinux⭥〚⪂㩰᷍㵉⺞Ⰹ䅆䈓䐏㶃⭥➓㦌⢑ⶦ㛏ⳃ⿴作䇤᱄㗠㆙⧭᱃䇤

⿈⼮文件Ⱍ⡜㞅㑬䄜➓㦌⢑᷍㣳ⶤ㚄㾮⺇Ⰹ᷍㆙⧭⼮䇤⿈㋪䄵Ⱒ㦂䈌䓵゛㼁㵍〓

ⷝ⭮⭥➓㦌⢑⭥㭞㈾᷍⭌䐜㚽㾕㧌䈌䓵゛㼁㵍〓ⷝⷀ⭥➓㦌⢑⭥㭞㈾᱄

⪴文件系统⭥ㅨⰩ㎕㋕᷍文件⭥➓㦌㈔⡹㿌⧷㈤⫇⪃᱄Lustre ㏜䇤文件㩰

⭥security.selinux㎊䍚㭕㾵㎕⫇⪃䎃㾊㾦㻃᱄Lustre䊻㋮⿈Ⱜ䐈⧷ SELinux᱄䄋䊻

Lustre㩰㬖㻷MAC⼮MLS᷍㿉䄋䔗⭥㈮㬨䊻㰚䇱 Lustre㋮⿈Ⱜ㩰䐕㾱㬫⭒⭥ SELinux

⥀㔵᷉䇪 Linuxⳃ㾱⟇㳂⹊ ᱄᷊Lustreⴟ㹒㡘㩰⤜㿉䄋 SELinux⥀㔵᱄

䅓㸋 Lustre㬨䄜⤝㬞文件系统᷍㰚䄵㬚䇤 MLS⭥㲹㭃㾵䊻䇻᷍Lustre㦘㬖㿉

䄋㦘⡄㭞㈾䓽㬨⡜ㅻ⮄ⳤ㸫᷍⤃䎞㦘䐕㾱 SELinux MLS⥀㔵᱄ⴒ䋓᷍㭞㈾㈮㸿ⳉ⭤⭞⡄

⿅᱄䎃䅃㸗䓦 Lustre⡹㿌ネ⥊ SELinux㬨ⴒ䊻㋮⿈Ⱜ䎞㦘䐕㾱㑬 SELinux⥀㔵᷍⤃㣳㬨

䎞㦘⭥᱃㸕⡜㾿ⶥ⭥⥀㔵᱄ⱙ㧈⺜ SELinux䊻㋮⿈Ⱜ㗜䇱➕䊅㠻䐕㾱ⶤ⥀㔵᷍ⴟ㹒㡘。

㈽㉙㡅ⳤ㸫 Lustre᱄
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30.4.1. 㦘Ⰹ SELinux⥀㔵㾦㻃

ⴟ㹒㡘㬚䇤䄜⫛⢎ SELinux䓕㲍㾦㻃⭥䓷ⴜ⪏作⤯㋝᷍䄵ネ⥊㋮⿈Ⱜ㬨ⴒ䎞㦘⭹

䐕㾱 SELinux⥀㔵᱄䎃⤯㋝䓷ⴜ⪏㋪䄵㵉⺞䊻䄲䐋䐕㾱䎞㦘⭥ SELinux⥀㔵⭥㋮⿈Ⱜ

ㅻ⮄㩰⮘䇤l_getsepol㘝㒏㾱⹅㉀〒⭤᱄

1 client# l_getsepol

2 SELinux status info:

1:mls:31:40afb76d077c441b69af58cccaaa2ca63641ed6e21b0a887dc21a684f508b78f

㘉㭗 SELinux⥀㔵⭥䓷ⴜ⪏⭥䈐ⳉ㧈㻣᱄

1 mode:name:version:hash

㡅䐱ᷛ

• mode⢎㬟䄜㭞䓷᷍㰀 SELinux㬨䊻 Permissive㚄㬞 (0)㬨㣠䐧㚄㬞 (1)㻣䐕

㾱᱄

• name⢎㬟 SELinux⥀㔵⭥㘜⧧᱄

• version⢎㬟 SELinux⥀㔵⭥⟇⡟᱄

• hash ⢎ 㬟 ェ 㰄 ⨗ ⭥ ⥀ 㔵 ⭥ ⱟ ㆙ 䐧 ⢎ 㬟 ⭥ ⺟ 㻄 䐖᷍

⪴/etc/selinux/name/policy/policy/policy. version䐱⭝⨗᱄

30.4.2. 䐕㾱 SELinux⥀㔵ネ⥊

㋪䄵㵉⺞䊻 nodemap㳖㚠㩰㪉䐤 sepol⤯㭞㎕䐕㾱 SELinux⥀㔵ネ⥊᱄㰚䇱㭕䇻

䎃 nodemap㳖㚠⭥㋮⿈Ⱜ⡹㿌䐕㾱ⶤ⤯㭞㘉㭗⭥ SELinux⥀㔵᷍ⴒ䋓ㅌ⡜㈽㉙ⳤ㸫

Lustre文件系统᱄㏞㧈ᷛ

1 mgs# lctl nodemap_set_sepol --name restricted

2 --sepol

'1:mls:31:40afb76d077c441b69af58cccaaa2ca63641ed6e21b0a887dc21a684f508b78f'

䅓 ⪬᷍ 㰚 䇱 㠆 㞅restricted nodemap ⭥ ㋮ ⿈

Ⱜ ⡹ 㿌 䐕 㾱 SELinux ⥀ 㔵᷍ ⶤ ⥀ 㔵 ⭥ 㘉 㭗 㠆

㞅1:mls:31:40afb76d077c441b69af58ccca2ca63641ed6e21b0a887dc21a684f508b78f᱄

㧈⺜⤜㠆㞅᷍⭒㬵㵝䊹〓ⳤ㸫 Lustre 文件系统㩰⭥文件㬒᷍。⭤⭞Permission

Denied⭥㳂㬟᱄

䄋㩟⨞sepol⤯㭞᷍䐜㿉ㅌ㡅㪉䐤㸋㋶䓷ⴜ⪏ゕ㋪᱄

1 mgs# lctl nodemap_set_sepol --name restricted --sepol ''
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30.4.3. ⧷㈤⿐ SELinux⥀㔵ネ⥊

㸋㑬⧷㈤⿐ SELinux ⥀㔵ネ⥊᷍⡹㿌㬚䇤lctl set_param⭥-P䁂㼏㎕㪉䐤

nodemap㩰⭥sepol⤯㭞᱄

1 mgs# lctl set_param

nodemap.restricted.sepol=1:mls:31:40afb76d077c441b69af58cccaaa2ca63641ed6e21b0a887dc21a684f508b78f

2 mgs# lctl set_param -P

nodemap.restricted.sepol=1:mls:31:40afb76d077c441b69af58cccaaa2ca63641ed6e21b0a887dc21a684f508b78f

䎃䂚᷍sepol⤯㭞ㅌ⡜⫇⪃䊻 Lustre㞅䐤㦶䐟䐱᷍⹊ⴟ㹒㡘䊻䐹㡕⽔〒㦂ⶤ㾦㻃᱄

30.4.4. ㋮⿈Ⱜⳃ㯮 SELinux䓕㲍㾦㻃

㸋㑬㦤 Lustre ㋮⿈Ⱜ㚽⹜ⳃ㯮 SELinux 䓕㲍㾦㻃᷍䊻⡟⭹㡕䇤 SELinux᷍

send_sepol ptlrpc 㚻⼬㚄㌊⭥⤯㭞⡹㿌㪉䐤㸋⳨㒄᱄send_sepol㋪䄵㪉䐤㸋䄵

㻣䐖ᷛ

• 0: ⤜ⳃ㯮 SELinux⥀㔵㾦㻃᱄

• -1: 㗠⪯㤌㤔Ⱍ。〒㦂 SELinux⥀㔵㾦㻃᱄

• N > 0: 㗠ⷕ N㘌䐜〒㦂 SELinux⥀㔵㾦㻃᱄㪉䐤 N = 2ˆ31-1 䋓䐜䊻䊹㬒〒㦂

SELinux⥀㔵㾦㻃᱄

䊻Ⰹ䅆㑬sepol⭥ nodemap䐱⭥㋮⿈Ⱜ⡹㿌ⳃ㯮 SELinux䓕㲍㾦㻃᱄ⱙ㣳㰜㗨䐕

㾱⭥ SELinux ⥀㔵⡹㿌䈌⫇⪃䊻 nodemap 䐱⭥⥀㔵㼁㠆㞅᱄ⴒ䋓㰝㗨ㅌ⡜㈽㉙ⳤ㸫

Lustre文件系统᱄

30.5ゴ㗽文件⼮㚠㔝

ⰵ㋮⿈Ⱜゴ㗽㬨㻄㶜㚽⹜㸋㗠䇤⿈㳂⹊䄜㲹㭃⭥㚠㔝᷍➓㦌⭹⫇⪃㘕ⶱ文件᱄

㡅㚠⭥㬨⡄⿅䊻㋮⿈Ⱜ⼮ⴟ㹒㡘䐏ヅ⪌㭅⭥㭞㈾᷍⤃⡄⿅㈓䐚⭥㭞㈾᱄

ⶤ⹇㚽䐒ㅴ䊻 Lustre ㋮⿈Ⱜ㬖㻷᱄Lustre ㋮⿈Ⱜゴ㗽䄡㎖䇻㚻⼬fscrypt᱄

fscrypt㬨䄜㌃᷍文件系统㋪㵉⺞㰝䐈⧷文件⼮㚠㔝⭥㵙㘘ゴ㗽᱄䅓⪬᷍㻣㘇㘉㭗⭥

ポ㚻㦾㬨⪴fscrypt文⭖䐱䍋⨗⭥᱄

ⰵ 䇻 ⷝ ⱁ 㶋 䎜 ⭥ 㻙 ㅻ᷍ 㤌 ⤯ ㋝ Lustre 䊕 ⫛ 㕌 䐱

⭥Documentation/client_side_encryption㚠㔝㻣⭥文⭖᱄

 䓃䅃  ㋮⿈Ⱜゴ㗽⹇㚽䊻䊬㾱䓦 5.4䄵㩰⟇⡟⭥㚻⼬⭥ Linuxⳃ㾱⟇⭥ Lustre㋮⿈

Ⱜ㩰㬨㋪䇤⭥᱄䇪䇻 Lustre㳂⹊㑬䄜㒎㶃㩌㚻⼬㌃᷍䅓⪬㰝䄓㋪䄵䊻䊬㾱䐈⧷〚⡟ゴ

㗽⭥ Linuxⳃ㾱⟇⭥㋮⿈Ⱜ㩰㬚䇤᷍⟝㎉ᷛ
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• CentOS/RHEL 8.1ゑ䄵㩰⟇⡟ᷜ

• Ubuntu 18.04ゑ䄵㩰⟇⡟ᷜ

• SLES 15 SP2ゑ䄵㩰⟇⡟᱄

30.5.1. ㋮⿈Ⱜゴ㗽ⳤ㸫䈐䅆

㆗䇱 Lustre㋮⿈Ⱜ㿉䄋ⳤ㸫ゴ㗽䑘㗽䊠᱄㗽䊠㳎ゴ⭞ Lustre㋮⿈Ⱜ⭥文件系统ゴ

㗽㗽䊠㦇䐱᱄

• 䇱㗽䊠䇱㑬ゴ㗽㗽䊠᷍ゴ㗽⭥㠶㵉文件᱃㚠㔝⼮ⴜ⼦㑕ㅴ⭥㾱㸋䈌㸕ゴ㗽⭥ⰵ䇇

文件⳨⧄㼁㯧 --⡰㈚᷍ゴ㗽䊅㠻㬨㵙㘘⭥᱄㦜ⱙ᷍㻙㾥⭥䇤⿈㋪㚽。䓃䅃⭞㾱㸋

㩰⭥䄜㾊⥏䅍᱄

• 㸕ゴ㗽⭥文件᷍〓䇤⤜㵍⭥ゴ㗽⥀㔵᷉ゕ⤜㵍⭥㗽䊠᱃㚄㬞〓⢋䐟᷊ゴ㗽⭥文件᷍

⤜㚽㆙㾱䐹㘝㘜〓㑕ㅴ⭞䄜ゴ㗽⭥㚠㔝᱄⭌ゴ㗽文件㋪䄵䊻ゴ㗽㚠㔝䐱䐹㘝㘜᷍

〓㑕ㅴ⭞㸕ゴ㗽⭥㚠㔝䐱᱄䓃䅃

ㅌ䄜㸕ゴ㗽⭥文件 ``䄧Ⱀ''⭞䄜ゴ㗽⭥㚠㔝䐱᷍㧈㵉⺞mv㘝㒏᷍䊻䇤⿈㋶ヅ㬨

㵉⺞ⶕ䐧⼮㩟⨞㎕㬖㻷⭥᱄㤌䓃䅃᷍䊎㬝⭥㸕ゴ㗽㭞㈾㋪㚽㦵㦜㋪䄵⪴⪦㝭㩰⭥

㋶㻱㋶ヅ䐱⿷ⶕᷜ䔏⼤⪴䄜㋋㬝㈮⡄⧷㰚䇱文件ゴ㗽᱄

• 䊻 Lustre㩰᷍ゴ㗽⭥文件䐈⧷䐒ㅴ I/O᱄

• fallocate()操 作FALLOC_FL_COLLAPSE_RANGE᷍

FALLOC_FL_INSERT_RANGE⼮ FALLOC_FL_ZERO_RANGE⤜ 䐈 ⧷ ゴ 㗽 文

件᷍⤃㣳。䄵 EOPNOTSUPP㬈➽᱄

• ゴ㗽文件⤜䐈⧷ DAX᷉䐒ㅴⳤ㸫 ᱄᷊

• 䐈⧷mmap᱄䎃㬨䇱㋪㚽⭥᷍䅓㸋ゴ㗽文件⭥䄔⫇⟝⼍㘘文᷍ⱙ⤜㬨ゴ㗽文⡟᱄

• 㸿㗽䊠㸿㗽䊠㬒᷉⟝㎉㳎ゴゴ㗽㗽䊠䐏㣑᷍〓㩟⨞ゴ㗽㗽䊠⡜䐏⽔᷊᷍ 䄜㾊文件系

统⭥操作㦵㋪䄵䊻ゴ㗽⭥㠶㵉文件᱃㚠㔝⼮ⴜ⼦㑕ㅴ㩰㆙㾱ᷛ

• ㋪Ⱒ㦂文件䊋㭞㈾᷍㧈㬚䇤 stat()᱄

• ㋪㑱⨗㚠㔝᷍⟝㎉䎜㘝㘜㋶ヅ㭘᱄

• ㋪㩟⨞文件᱄⳨㚠㔝⭥文件㋪䄵㼒㶚⧄䄜䂚㬚䇤 unlink()㩟⨞᷍ⱙ㋶㚠㔝㋪䄵㼒㶚

⧄䄜䂚䇤 rmdir()㩟⨞᱄䅓⪬᷍rm⼮ rm -rㅌ➕䊅㠻⹅作᱄

• ㋪Ⱒ㦂⼮ⷛ䓺 Symlink㚠⢋᷍⭌㰝㗨ㅌ䄵ゴ㗽⭥㾯㬞⧫㻷᷍㏁㯧䇻㚠㔝䐱⭥文件

㘜᱄䅓⪬᷍㰝㗨⤜㲌㋪㚽⧫㻷⨗㰚䇱䇱䇤⭥㚠⢋᱄
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㸿㗽䊠㬒㸿ⳉ⫓㋋〓ㅹⰰ㠶㵉文件᷍㬵㵝䎃䂚䔗ㅌ䄵 ENOKEY㬈➽᱄䎃䅃㸗䓦㦯

⼯㿉䄋文件㘉㭗ⴜ⭥⧄⺇文件操作᷍㧈 read()᱃write()᱃mmap()᱃fallocate()⼮ ioctl()᷍Ⱍ

⡜㆜䐚㑬᱄

㵍䂚᷍㧈⺜㗜䇱㗽䊠᷍䋓㸿ⳉ䊻ゴ㗽㚠㔝䐱⪕ㅉ〓㑕ㅴ㦯⼯㏁㾮⭥文件᷉⟝㎉㚠

㔝᷊᷍ ゴ㗽㚠㔝䐱⭥㘜䓷䄓⤜㚽⧪㸋䐹㘝㘜⭥㎕䊕〓㚠⢋᷍䄓⤜㚽䊻ゴ㗽㚠㔝䐱⪕ㅉ

O_TMPFILE㑺㬒文件᱄㰚䇱䎃㾊操作Ⱍ。䅓㸋 ENOKEYⱙ㬈➽᱄

㚠㣑⤜㋪㚽䊻㗜䇱ゴ㗽㗽䊠⭥㤊㌗㻣⡙⳾⼮⿷ⶕゴ㗽⭥文件᱄䎃㿉䄋㲹㭃⭥ API᷍

㚠㣑㗜䇱㬖㻷᱄

• ゴ㗽⥀㔵⭥䐕㾱䊻䄜㚠㔝㩰㪉䐤㑬ゴ㗽⥀㔵⽔᷍䊻ⶤ㚠㔝᷉⭾⺊䓴㚠㔝᷊䐱⪕

ㅉ⭥㰚䇱㠶㵉文件᱃㚠㔝⼮ⴜ⼦㑕ㅴⰝㅌキ⧱ⶤゴ㗽⥀㔵᱄⭌⤜ゴ㗽㲹㭃文件

------ゕ㘝㘜⭥⭡᱃㪉⡙ㅻ⮄⼮ UNIX䈓㲸ㅴ䓷᱄

⨞㑬䎃㾊㲹㭃文件᷍㆜䐚䊻ゴ㗽⭥㚠㔝㭘䐱䇱㸕ゴ㗽⭥文件〓㬚䇤⤜㵍ゴ㗽⥀㔵ゴ

㗽⭥文件᱄

30.5.2. ㋮⿈Ⱜゴ㗽㗽䊠⭥⥄⪯ㆂ⹚

㗠ゴ㗽㚠㔝㭘Ⱍ㬽⭞䄜䑘㗽䊠⭥⡄⿅᱄

䄋 ``ㆃ㰙''䄜ゴ㗽㚠㔝㭘᷍䇤⿈㋶ヅ⡹㿌㳂⹊㣂⭒⭥䑘㗽䊠᱄㋪䄵䇱㦯䅃㭞㑠⭥

䑘㗽䊠᷍㗠䑘㗽䊠⡄⿅㦯䅃㭞㑠文件系统㩰⭥㦯䅃㭞㑠⭥㚠㔝㭘᱄

30.5.3. ㋮⿈Ⱜゴ㗽㚄㬞⼮䇤ⳉ

fscrypt䊫㿎㸋文件㚻㦾䐙Ⰹ䄜䐷ゴ㗽㚄㬞᷍㸋文件㘜䐙Ⰹ㒎䄜䐷ゴ㗽㚄㬞᱄⤜㵍

⭥㚠㔝㭘䊫㿎㬚䇤⤜㵍⭥ゴ㗽㚄㬞᱄

㚠㣑᷍䐈⧷䄵㻣゙ⰵゴ㗽㚄㬞ᷛ

• 㚻㦾㸋 AES-256-XTS᷍文件㘜㸋 AES-256-CTS-CBC

• 㚻㦾㸋 AES-128-CBC᷍文件㘜㸋 AES-128-CTS-CBC

㧈⺜⤜㦘Ⰹ㬚䇤㚥䐷㚄㬞᷍䋓䇇ⶤ㬚䇤᷉AES-256-XTS᷍AES-256-CTS-CBC᷊ⰵ᱄

 ㈐  䊻 Lustre 2.14䐱᷍㋮⿈Ⱜゴ㗽䐜䐈⧷㚻㦾ゴ㗽᷍ⱙ⤜㬨文件㘜ゴ㗽᱄䅓⪬᷍

䐜䇱㚻㦾ゴ㗽㚄㬞。⡜㬗⢑⤃䐕㾱᷍ⱙ文件㘜ゴ㗽㚄㬞。⡜⽗㔵᷍⪴ⱙ㬚文件㘜⧪㸋㘘

文᱄

30.5.4. ㋮⿈Ⱜゴ㗽㶟㾓㚄㬞

• ㏌㼀⹆〘ⰵ䇻 Lustre᷍㌊㪉⡙㬨㑍ㅴ⭞ Lustreⴟ㹒㡘⭥ Lustre㚠⢋᱄㏌㼀操䓾文

件系统䅃㸗䓦䊻 Lustre㏌㼀㬒ⳤ㸫䎃㾊㚠⢋㩰⭥文件系统᱄⭒㌊㪉⡙㚻㦾䊻㚔䄜
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㬒ヅ⮄䇡㈤㏌㼀⭥㤊㌗㻣᷍䐜䄋䁂䋒㑬䄜㣠ゴ㗽㗽䊠᷍䋓fscrypt㋪䄵⿅文件

㚻㦾⭥〛㗽㾵᱄Lustre㋮⿈Ⱜゴ㗽⤃⤜㚽⡄⿅䊋㭞㈾⭥〛㗽㾵᷍㧈文件㘜᱃文件⫔

㾂᱃文件㦉㻿᱃文件㬒ヅ⪢⼮㎊䍚㭕㾵᱄㒎㶃᷍䄓㸿ⳉ⡄⿅文件䐱⭥Ⱅ᷉㕀ゎ㩰

⟝⼍㰚䇱㒄⭥㸕㞅㌊᷊⭥⫇䊻ゑ㸜䐤᱄

• 䊻㼀⹆〘

• 䊻 Lustre㋮⿈Ⱜ

㳎ゴ㑬ゴ㗽㗽䊠⽔᷍fscrypt⤃⤜ⰵ㵍䄜ㅻ⮄㩰⭥㡅㰜䇤⿈䅟⤹㘘文文件㚻㦾〓

文件㘜᷍ⱙ㻷䇱⭥ⳤ㸫㋹䐧〛䐧᷉㧈文件㚄㬞㸜᱃POSIX ACLs᱃LSMs〓㘝㘜㋶

ヅ᷊䇇㳂⹊䅟⤹⹇㚽᱄

ⰵ䇻 Lustre᷍䎃䅃㸗䓦㘘文文件㚻㦾〓文件㘜⤜。ⰵ㵍䄜 Lustre㋮⿈Ⱜ⭥㡅㰜䇤

⿈䅟⤹᱄

⹆〘䎀㧈⺜㠧㑬系统᷉㧈㏜䇤㚻⼬⭥➓㦌㔊Ⱅ᷊᷍ 䔄䄵⪴㦯䅃㚻⫇䐱Ⱒ㦂᷍䋓㋪

䄵㠧⭒㣑㬚䇤⭥㰚䇱ゴ㗽㗽䊠᱄㦜ⱙ᷍fscrypt䊫㿎ㅌゴ㗽㗽䊠⪴㚻⼬䐱䄧⨞᷍

⪴ⱙ⡄⿅㰝㗨⤜⡜㠧᱄⳨ root䇤⿈䄓㋪䄵㆙㾱㗽䊠䄧⨞操作᱄ⷝ㦘㣱⭹㯖᷍㗽

䊠䄧⨞ㅌ⪴㚻⼬㚻⫇䐱⤢⨞䑘ゴ㗽㗽䊠᱄㒎㶃᷍㰝ㅌ⧃㬵㤞䑑㰚䇱㬚䇤ⶤ㗽䊠

``ㆃ㰙''⭥⫇ㅻ⮄᷍⪴ⱙ⤢⨞㰝㗨⭥㗠文件⭥㗽䊠᷍⤃㬚㰝㗨䊺⪯⡜ ``㰙Ⰹ''᷍

ゕ䄵㗽㕌文⡟〓ゴ㗽⭥㾯㬞⨗㻷᱄

• 䊻 Lustreⴟ㹒㡘㩰

㧈⺜㬨 Lustreⴟ㹒㡘㩰⭥⹆〘䎀㠧㑬系统᷉㧈㏜䇤㚻⼬➓㦌㔊Ⱅ᷊᷍ 㰅㦜䔄䄵Ⱒ

㦂㦯䅃㚻⫇᷍⭌㸿ⳉ〒㦂 Lustre文件㚻㦾᱄㬣㬖㩰᷍ゴ㗽㗽䊠⤜。⡜䓋ⳃⷙ Lustre

ⴟ㹒㡘᷍ⴟ㹒㡘䄓⤜。㆙㾱ㆃ㗽〓ゴ㗽᱄⪬㶃,ⴟ㹒㡘㬶⭞⭥㞛㑠 RPC⟝⼍ゴ㗽

⭥㭞㈾,⡜䊎ⴃ⤜Ⱀ⭹㾕㧌⭸⥄文件系统䐱᱄### 30.5.5. ㏎㚠㔝㩰⭥ゴ㗽㚍㦰㤊

㌗㻣᷍Lustre㋮⿈Ⱜゴ㗽㬨㡕䇤⭥᷍㦤䇤⿈䊻㗠㚠㔝⭥〚⪂㩰Ⰹ䅆ゴ㗽⥀㔵᱄

 䓃䅃  ㏎䊒㋪䄵㵉⺞䐙Ⰹnoencrypt㋮⿈Ⱜ䊹䁂㼏㎕䔉䐚 Lustre㋮⿈Ⱜ䊹

⮄㬚䇤ゴ㗽⹇㚽᷍㣳ⴟ㹒Ⱜ㋪䄵㵉⺞ nodemap㩰⭥ forbid_encryption㭕㾵㣠䐧䐕

㾱䎃䄜⹇㚽᱄㤌⤯㋝⭻ 28.2䍣ㅻ ``㾿ⶥ㭕㾵''᷍㑬ㆃ㧈⼯㏎ nodemap᱄

䇤⿈㋶ヅ⹅㉀fscrypt㋪䄵䇤㎕㏎ゴ㗽⥀㔵᱄⤯ボ https://github.com/google/

fscrypt᷍㑬ㆃ㦌㘇⭥㯖㘘᱄㻣㘇㬨䇻㧈⼯䊻 Lustre䐱㬚䇤䎃⹅㉀⭥㏞䓴᱄㧈⺜㗜䇱

㲹⢑㯖㘘᷍䋓⡹㿌䊻 Lustre㋮⿈Ⱜ䊬㾱㘝㒏᱄

• 䊻㬖カ㉗Ⰹ㚥㾊㚠㔝䄋ゴ㗽䐏㣑᷍㿉䄋㑞䓝⡙⤞䑉᷍䎃㬨㸉䄜㿉䄋 root㦉㻿⭥

⹇㚽᱄㏎䊒⡹㿌䊬㾱ᷛ

1 # fscrypt setup
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2 Customizing passphrase hashing difficulty for this system...

3 Created global config file at "/etc/fscrypt.conf".

4 Metadata directories created at "/.fscrypt".

䎃⭻䄜㳖㘝㒏⡹㿌䊻㰚䇱㼌䄋㬚䇤ゴ㗽⭥㋮⿈Ⱜ㩰䊬㾱᷍䅓㸋㰝䊻 Lustre䐏㶃㪉

䐤㑬㦌㈷ fscrypt⤯㭞᱄

1 fscrypt setup /mnt/lustre

2 Metadata directories created at "/mnt/lustre/.fscrypt"

䎃⭻ⱟ㳖㘝㒏⡹㿌䐜䊻䄜 Lustre㋮⿈Ⱜ㩰䊬㾱᱄

 䓃䅃  ㋪䄵⢁ゎ文件/etc/fscrypt.conf᱄㣠㑳ㅉ䅊ㅌpolicy_version㪉䐤

㸋 2᷍䎃䂚⭒㩟⨞ゴ㗽㗽䊠㬒᷍fscrypt㈮。⪴㚻⫇䐱㤆⨞文件᱄

• 㻷䊻䄜㠶㵉䇤⿈㚽⹜䁂䋒䄜㚠㔝㆙㾱ゴ㗽:

$ fscrypt encrypt /mnt/lustre/vault The following

protector sources are available: 1 - Your login passphrase

(pam_passphrase)2 - A custom passphrase (custom_passphrase)3

- A raw 256-bit key (raw_key)Enter the source number for

the new protector [2 - custom_passphrase]: 2 Enter a name

for the new protector: shield Enter custom passphrase for

protector "shield": Confirm passphrase: "/mnt/lustre/vault"

is now encrypted, unlocked, and ready for use. ⪴ 䎃 㳖 㘝 㒏 䐏 ⽔᷍

䊻/mnt/lustre/vault㻣⪕ㅉ⭥㰚䇱文件⼮㚠㔝Ⱍㅌ᷉ⷚ㈾㣑㘇⤞䑉䐱Ⰹ䅆⭥⥀㔵᷊

⡜ゴ㗽᱄

 䓃䅃  ゴ㗽⥀㔵。⡜㰚䇱䓴㚠㔝キ⧱᱄㸿ⳉⶥ⢅䄜䓴㚠㔝⭥⥀㔵᱄

• 㒎䄜䇤⿈㋪䄵㉗Ⰹ䇤䓵゛⭥⡄⿅㡘ⰵ⤜㵍⭥㚠㔝㆙㾱ゴ㗽ᷛ$

fscrypt encrypt /mnt/lustre/private Should we create a

new protector? [y/N] Y The following protector sources are

available: 1 - Your login passphrase (pam_passphrase)2 - A

custom passphrase (custom_passphrase)3 - A raw 256-bit key

(raw_key)Enter the source number for the new protector

[2 - custom_passphrase]: 2 Enter a name for the new

protector: armor Enter custom passphrase for protector

"armor": Confirm passphrase: "/mnt/lustre/private" is now

encrypted, unlocked, and ready for use.
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• 䇤⿈㋪䄵䊻㦯⼯㬒⽓㉗Ⰹ㰙Ⰹ䄜ゴ㗽⭥㚠㔝ᷛ$ fscrypt lock

/mnt/lustre/vault "/mnt/lustre/vault" is now locked.䎃Ⱀ作

㋪䄵ⳡ䐚ⰵゴ㗽㚻㦾⭥ⳤ㸫᷍〓㵉⺞⪴㚻⫇䐱㩟⨞㗽䊠᱄㧈⺜ⶤ文件㗜䇱⫓㋋᷍

䄓。⪴㚻⫇䐱⤢⨞᱄

• 䇤⿈㋪䄵㵉⺞䄵㻣㘝㒏䐹㾣〒⭤ⰵゴ㗽㚠㔝⭥ⳤ㸫ᷛ$ fscrypt unlock

/mnt/lustre/vault Enter custom passphrase for protector

"shield": "/mnt/lustre/vault" is now unlocked and ready

for use.

• 㬖 カ 㩰᷍fscrypt⤃ ⤜ 䐒 ㅴ ⳤ 㸫 䑘 㗽 䊠᷍ ⱙ 㬨 ⳤ 㸫 䇤 䇻 ゴ 㗽

⭥ ⡄ ⿅ 㡘᱄ 䎃 䐷 〛 䐧 㳂 ⹊ 㑬 ⶥ ⢅ ㋻ 㒏 ⭥ 㚽 㑇: $ fscrypt

status /mnt/lustre lustre filesystem "/mnt/lustre"

has 2 protectors and 2 policies PROTECTOR LINKED

DESCRIPTION deacab807bf0e788 No custom protector "shield"

e691ae7a1990fc2a No custom protector "armor" POLICY

UNLOCKED PROTECTORS 52b2b5aff0e59d8e0d58f962e715862e

No deacab807bf0e788 374e8944e4294b527e50363d86fc9411 No

e691ae7a1990fc2a $ fscrypt metadata change-passphrase

--protector=/mnt/lustre:deacab807bf0e788 Enter old custom

passphrase for protector "shield": Enter new custom

passphrase for protector "shield": Confirm passphrase:

Passphrase for protector deacab807bf0e788 successfully

changed.䎃㋪䄵㸋㵍䄜⥀㔵㪉䐤ⱁ⡄⿅㡘᱄⭒゙䇤⿈⹓㼎䄜ゴ㗽㚠㔝㬒᷍

䎃⳨⧄䇱䇤᷍䅓㸋㰝⡽㘃㑬䊻㰜㗨䐏ヅ⹓㼎㦯⼯㗹㗽᱄$ fscrypt status

/mnt/lustre/vault "/mnt/lustre/vault" is encrypted with

fscrypt. Policy: 52b2b5aff0e59d8e0d58f962e715862e Options:

padding:32 contents:AES_256_XTS filenames:AES_256_CTS

policy_version:2 Unlocked: No Protected with 1

protector: PROTECTOR LINKED DESCRIPTION deacab807bf0e788

No custom protector "shield" $ fscrypt metadata

create protector /mnt/lustre Create new protector on

"/mnt/lustre" [Y/n] Y The following protector sources are

available: 1 - Your login passphrase (pam_passphrase)2

- A custom passphrase (custom_passphrase)3 - A raw

256-bit key (raw_key)Enter the source number for

the new protector [2 - custom_passphrase]: 2 Enter

a name for the new protector: bunker Enter custom
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passphrase for protector "bunker": Confirm passphrase:

Protector f3cc1b5cf9b8f41c created on filesystem

"/mnt/lustre". $ fscrypt metadata add-protector-to-policy

--protector=/mnt/lustre:f3cc1b5cf9b8f41c

--policy=/mnt/lustre:52b2b5aff0e59d8e0d58f962e715862e

WARNING: All files using this policy will be

accessible with this protector Protect policy

52b2b5aff0e59d8e0d58f962e715862e with protector

f3cc1b5cf9b8f41c? [Y/n] Y Enter custom passphrase for

protector "bunker": Enter custom passphrase for protector

"shield": Protector f3cc1b5cf9b8f41c now protecting

policy 52b2b5aff0e59d8e0d58f962e715862e. $ fscrypt status

/mnt/lustre/vault "/mnt/lustre/vault" is encrypted with

fscrypt. Policy: 52b2b5aff0e59d8e0d58f962e715862e Options:

padding:32 contents:AES_256_XTS filenames:AES_256_CTS

policy_version:2 Unlocked: No Protected with 2 protectors:

PROTECTOR LINKED DESCRIPTION deacab807bf0e788 No custom

protector "shield" f3cc1b5cf9b8f41c No custom protector

"bunker"

30.6㞅䐤 Kerberos᷉KRB᷊➓㦌㾵

⡟䍣ㆊ㩽㧈⺜䊻 Lustre䐱㬚䇤 Kerberos᱄

30.6.1. 㬓㗕㬨 Kerberosᷠ

Kerberos㬨䄜䐷䂊䐅 ``⤜➓㦌''㶙㕈㩰㰚䇱㬖㳆᷉㧈䇤⿈⼮ⴟ㹒㡘᷊⭥〛䐧᱄㗠䄜

㬖㳆᷉䄓⧧㸋 ``㸐㵱㦬''᷊䈌 Kerberosⴟ㹒㡘㾎㩭䄜䊬㾱㬒㗽䊠᱄䎃㗽䊠㬚㸐㵱

㦬㚽⹜䂊䐅㎕䓵 Kerberosⴟ㹒㡘⭥㾦㻃㬨䎇㬖⭥᱄㵉⺞㾦㦯⭥ Kerberosⴟ㹒㡘᷍䇤⿈⼮

ⴟ㹒㋪䄵⿆㼁㦰䐅᱄

㬚䇤Kerberos㪉䐤 Lustre㋪䄵㸋 Lustre㶙㕈㳂⹊ⷀ➓㦌⡄⿅᱄⺄䅆㩰ㅓ K᷍erberos

㳂⹊㑬㧞䐷㏁㾮⭥⡄⿅ᷛ

• 䊫㿎 Lustre㑍ㅴⰵ⭩㳆᷉MDS᱃OSS⼮㋮⿈Ⱜ᷊㼁⿆㦰䐅᱄

• ⡄⿅ PTLRPC㼜㻃⭥㶋䎜㾵᷍ⳡ䐚䊻㶙㕈⪌㭅⺞⧭䐱⡜㾿ⶥ᱄

• ⡄⿅ PTLRPC㼜㻃⭥䅟㯞᷍ⳡ䐚䊻㶙㕈⪌㭅㠻ヅ⡜㣵㳞᱄

Kerberos㬚䇤 ``㚻⼬䊠⧸㦇''㋮⿈Ⱜ㼓㩰⮘䇤〛䐧᱄
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30.6.2. ➓㦌㏁㾮᷉Security Flavor᷊

➓㦌㏁㾮㬨䄜䓷ⴜ⪏᷍䇤䇻㘉㭗䊻 PTLRPC㑍ㅴ㩰䐕㾱㬓㗕䂚⭥㦰䐅⼮㭞㈾䓋

᷍⟝㎉ RPC㼜㻃⼮㞛㑠㭞㈾᱄㻣⢎㘉㭗㑬䐈⧷⭥㏁㾮ᷛ

〚⪂㏁㾮 㦰䐅 RPC㼜㻃⡄⿅ 㞛㑠㭞㈾⡄⿅ 㯖㘘

null N/A N/A N/A

krb5n GSS/Kerberos5 null 㾄䂊⼮ ⤜ⰵ RPC㼜㻃㆙㾱⡄⿅᷍ⰵ㞛㑠㭞㈾㆙㾱

㾄䂊⡄⿅᷍㾵㚽㋋㼛ㅰ㾂᱄

krb5a GSS/Kerberos5 ⤠㶋䎜㾵⡄⿅ 㾄䂊⼮ ⰵ RPC㼜㻃㵘⤠㆙㾱㶋䎜㾵⡄⿅᷍ⰵ㞛㑠

᷉krb5᷊ 㭞㈾㆙㾱㾄䂊⡄⿅᷍䈌 krb5n㼁⡩᷍㾵㚽

㋋㼛ⷝ⫔᱄

krb5i GSS/Kerberos5 㶋䎜㾵⡄⿅ 㶋䎜㾵⡄⿅ 䓋⿐㰄ⳉ䇪 KDC⼮㸐㵱㦬㣠䐧䐕㾱⭥㬖カ

᷉krb5᷊ ᷉krb5᷊ Kerberos㰄ⳉ㉗Ⰹᷜ㾵㚽㰑㬈⼽⫔᱄

krb5p GSS/Kerberos5 䅟㯞⡄⿅ 䅟㯞⡄⿅ 䓋䅟㯞⡄⿅㰄ⳉ㬨䇪 KDC⼮㸐㵱㦬䐕㾱⭥

᷉krb5᷊ ᷉krb5᷊ 㬖カ Kerberos㰄ⳉ㉗Ⰹ⭥ᷜ䔏⫔⭥㾵㚽㰑㬈᱄

30.6.3. Kerberos㪉䐤

30.6.3.1. ⟇⡟ Lustre᷉⪴ 1.3⟇⡟㋋㬝᷊䐜䐈⧷MIT Kerberos 5᱄

䇻䄜⟄⭥㈔䄋㤔᷍䇩㡅㬨㬒䐴㵍⤞᷍㤌⤯㋝⭻ 8.1.2䍣ㅻ ``㈔䄋㤔''᱄

30.6.3.2. 䊎㏎㞅䐤

• 㞅䐤㋮⿈Ⱜㅻ⮄ᷛ

• ⰵ䇻㗠㋮⿈ㅻ⮄᷍⪕ㅉ䄜 lustre_root principal⤃㪛⧪ keytab᱄

1 kadmin> addprinc -randkey lustre_root/client_host.domain@REALM

2 kadmin> ktadd lustre_root/client_host.domain@REALM

• 䊻㋮⿈Ⱜㅻ⮄㩰➓䓑 keytab᱄

• 㞅䐤MGSㅻ⮄:

• ⰵ䇻㗠MGSㅻ⮄᷍⪕ㅉ䄜 lustre_mgs principal⤃㪛⧪ keytab᱄
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1 kadmin> addprinc -randkey lustre_mgs/mgs_host.domain@REALM

2 kadmin> ktadd lustre_mds/mgs_host.domain@REALM

• 䊻MGSㅻ⮄㩰➓䓑 keytab᱄

• 㞅䐤MDSㅻ⮄ᷛ

• ⰵ䇻㗠MDSㅻ⮄᷍⪕ㅉ䄜 lustre_mds principal⤃㪛⧪ keytab᱄

1 kadmin> addprinc -randkey lustre_mds/mds_host.domain@REALM

2 kadmin> ktadd lustre_mds/mds_host.domain@REALM

• 䊻MDSㅻ⮄㩰➓䓑 keytab᱄

• 㞅䐤 OSSㅻ⮄:

• ⰵ䇻㗠 OSSㅻ⮄᷍⪕ㅉ䄜 lustre_oss principal⤃㪛⧪ keytab᱄

1 kadmin> addprinc -randkey lustre_oss/oss_host.domain@REALM

2 kadmin> ktadd lustre_oss/oss_host.domain@REALM

• 䊻㋮⿈〛ㅻ⮄㩰➓䓑 keytab᱄

䓃䅃

– host.domain䇇ⶤ㬨㛛㶙㕈䐱⭥ FQDN ⴒ᷍䋓ⴟ㹒㡘㋪㚽㸿ⳉ㬗⢑㦯⼯GSS

㤌㤔᱄

– 作㸋㋮⿈Ⱜ keytab⭥㳇⫛Ⳟ➙᷍㧈⺜㛄㼌㬂㦆㸋㗠㋮⿈Ⱜㅻ⮄㞅㸉䄜

keytab⭥㕊Ⳕ᷍䋓㋪䄵⪕ㅉ䄜㵉䇤⭥ lustre_root㸐㵱㦬⼮㰝⭥ keytab᷍⤃䊻

㛄㼌䄋⭥㿎ⱁ㋮⿈Ⱜㅻ⮄㩰➓䓑㼁㵍⭥ keytab᱄㤌䓃䅃᷍䊻䎃䐷Ⳟ㬞㻣᷍䄜

㋮⿈Ⱜ⡜⹆〘䋓䅃㸗䓦㰚䇱㋮⿈ⰬⰝ⤜➓㦌᱄

kadmin> addprinc -randkey lustre_root@REALM kadmin> ktadd

lustre_root@REALM

• Lustre䐈⧷MIT Kerberos 5 1.3〓ⷝⷀ⟇⡟⭥䄵㻣 enctypes:

– aes128-cts

– aes256-cts

363



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

30.6.4.㶙㕈

䊻䄜㧈 TCP〓 InfiniBand⭩㋪䄵ㅌ㘜⧧ㆃ㹗㸋 IP⭹䐘⭥㶙㕈㩰᷍䊻㸐㵱㦬䐱㬚

䇤⭥㘜⧧⡹㿌㋪䄵ㆃ㹗㸋 Lustre NID㬚䇤⭥ IP⭹䐘᱄

㧈⺜㛛㬚䇤⭥㶙㕈⤜㬨 TCP〓 InfiniBand᷉㏞㧈 PTL4LND᷊᷍ 䋓㗠ㅻ⮄㩰Ⱍ㿉䄋

䇱䄜/ etc/lustre/nid2hostnameㅦ⡟᷍㡅㚠⭥㬨ㅌ NIDⳎ䅌⧪䑘〛㘜᱄䄵㻣㬨

PTL4LND㋪㚽。䇤⭞⭥䄜㬟㏞ᷛ

1 #!/bin/bash

2 set -x

3 # 䇤㧞⤯㭞⮘䇤ᷛlnd netid ᷍㋪ㅌ⭥䓋㸋䑘〛㘜 n᷍idLNDNID

4 # 㬨䓷ⴜ⪏$lnd"PTL4LND⭩⭩"

5 # 㬨㬏㒚㆙䐧䓷ⴜ⪏ⷒ㬞⭥㶙㕈⢋㬗ⴜ$netid

6 # 㬨㬏㒚㆙䐧ⷒ㬞⭥$nidNID

7 # 㭅⨗㼁䇇⭥䑘〛㘜᷍〓䇪'@㋋㵘⭥⫎㹔㾦㻃᷍䇤䇻⫎㹔エ㔝᱄'

8 lnd=$1

9 netid=$2

10 # ㅌ㬏㒚㆙䐧⼦㕌䓋㸋㬏㆙䐧NID

11 nid=$((0x$3))

12 case $lnd in

13 PTL4LND) # 䐜㿉䊻㋋㵘㳎ゴ'nodeゕ㋪'

14 echo "node$nid"

15 ;;

16 *)

17 echo "@unknown LND: $lnd"

18 ;;

19 esac

30.6.5. ⡹䄋⭥㧎件⟝

㗠ㅻ⮄Ⱍ䇇ⶤ➓䓑䄵㻣㧎件⟝ᷛ

• krb5-workstation

• krb5-libs

• keyutils

• keyutils-libs

䊻䇤䇻⹚ㅉ䐈⧷ GSS⭥ Lustre⭥ㅻ⮄㩰᷍䇇ⶤ➓䓑䄵㻣㧎件⟝ᷛ
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• krb5-devel

• keyutils-libs-devel

30.6.6. ⹚ㅉ Lustre

䊻㞅䐤㬒㡕䇤 GSSᷛ

1 ./configure --enable-gss --other-options

30.6.7. 䊬㾱

30.6.7.1. GSS㬹⿅㆙⧭ 䊻㡕Ⱀ Lustre䐏㣑᷍㤌㦘⡄䊻㗠ⴟ㹒㡘ㅻ⮄᷉MGS᱃MDS

⼮ OSS᷊㩰㡕Ⱀ㬹⿅㆙⧭lsvcgssd᱄㘝㒏⭥䈐ⳉ㬨:

1 lsvcgssd [-f] [-v] [-g] [-m] [-o] -k

• -f: 䊻㣑㲉䊬㾱᷍ⱙ⳨作㸋㬹⿅⧭㿓䊬㾱

• -vᷛ䋗ゴ 1 㦶䐟⭥㼋㻙⧭Ⱙ᱄㏞㧈᷍䄋ㅌ㼋㻙⧭Ⱙ㪉䐤㸋 3᷍䋓䊬㾱'lsvcgssd

-vvv'᱄㼋㻙⭥㦶䐟エ㔝㋪䄵⟐䑛㛄㦘Ⰹ Kerberos⭥㪉䐤㬨ⴒ䎞㦘᱄

• -g: ⴟ㹒MGS

• -m: ⴟ㹒MDS

• -o: ⴟ㹒 OSS

• -k: 㡕䇤 Kerberos䐈⧷

30.6.7.2. 㪉䐤➓㦌㏁㾮 ➓㦌㏁㾮㋪䄵㵉⺞䊻MGS㩰Ⰹ䅆 sptlrpc⺇䋓㎕㪉䐤᱄䎃㾊⺇

䋓㬨⧷㈤㾵⭥᷍㡅㾯㬞㸋ᷛ<spec>=<flavor>᱄-㳎ゴ䄜⺇䋓:

mgs> lctl conf_param <spec>=<flavor>

㧈⺜<spec>㩰䄲㈎⫇䊻䄜㻷䇱⭥⺇䋓᷍䋓ㅌ⡜㾣⺇䋓ⶓⶨ᱄

• 㩟⨞䄜⺇䋓ᷛ

- mgs> lctl conf_param -d <spec>

• 㑱⨗㻷䇱⭥⺇䋓:

msg> lctl get_param mgs.MGS.live.<fs-name> | grep

"srpc.flavour"

䓃䅃

• 㧈⺜㗜䇱䐙Ⰹ㦯⼯Ⰼ㹘᷍㚍㦰㤊㌗㻣㰚䇱 RPC㑍ㅴㅌ㬚䇤null㏁㾮᷍䎃䅃㸗䓦㗜

䇱➓㦌㾵᱄
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• 䊻㛄ⶥ⢅⺇䋓䐏㣑᷍㦘⡄㬽䇑㼍⭥ㅻ⮄䄲㈎䓝⡙⼤ㅴ㬽㾣⭥➓㦌ⴈ㸗᱄㏞㧈᷍㧈

⺜㛄➲⺇䋓⪴ nullⶥ㸋 krb5p᷍⭌ GSS/Kerberos㈔㗜䇱䎞㦘⭹⭌䊻㬽䇑㼍⭥ㅻ

⮄㩰㗜䇱䎞㦘㞅䐤 GSS/Kerberos㈔᷍䎃㾊ㅻ⮄㋪㚽。⡜㤞䑑᷍䅓㸋㰝㗨⤜㚽⿆

㼁㵉㾦᱄⡬⪬䐏ヅ⭥㵉㾦᱄

• 䊻ⶥ⢅⺇䋓⽔᷍㵉⧄㿉䄋゙䐴㬒ヅㅌ㾣⺇䋓䇇䇤⭞㰚䇱ㅻ⮄᷍㬒ヅ⧅Ⱝ㦂㉗䇻

㦌㈷系统⭥䊹᱄

• 䊻ⶥ⢅⺇䋓䐏㣑᷍㦘⡄㬽䇑㼍⭥ㅻ⮄䄲㈎䓝⡙⼤ㅴ㬽㾣⭥➓㦌㏁

㾮᱄㏞㧈᷍㧈⺜㛄➲㏁㾮⪴nullⶥ㸋krb5p᷍⭌䊻㿉䄋ⶥ⢅⭥ㅻ⮄㩰㗜

䇱䎞㦘㞅䐤 GSS/ Kerberos ㈔᷍㚨㗕䎃㾊ㅻ⮄㋪㚽。⡜㤞䑑᷍䅓㸋㰝

㗨䐏ヅ㸿ⳉ㼁⿆㵉㾦᱄#### 30.6.7.3. ⺇䋓⭥䈐ⳉ⼮㬟㏞䄜⟄⭥䈐ⳉ㬨

<target>.srpc.flavor.<network>[.<direction>]=flavor

• <target>㋪䄵㬨文件系统㘜⧧᷍〓㲹Ⰹ⭥MDT/OST㪉⡙㘜⧧᱄㏞㧈᷍testfs᱃

testfs-MDT0000᱃testfs-OST0001᱄

• <network>㬨 LNet 㶙㕈㘜⧧᷍㏞㧈 tcp0᱃o2ib0᷍〓䎀㸋䊻 LNet 㶙㕈㚍㦰

㸋default᱄

• <direction>㋪䄵㬨 cli2mdt, cli2ost, mdt2mdt, mdt2ost䐏䄜᱄Ⳟ㼓㬨㋪䁂⭥᱄

㬟㏞ᷛ

• 䊻文件系统testfs⭥㰚䇱㑍ㅴ㩰䇇䇤krb5i:

1 mgs> lctl conf_param testfs.srpc.flavor.default=krb5i

• 㶙 㕈 tcp0 䐱 ⭥ ㅻ ⮄ 㬚 䇤 krb5pᷜ 㰚 䇱 㡅 㰜 ㅻ ⮄ 㬚 䇤 null᱄mgs>

lctl conf_param testfs.srpc.flavor.tcp0=krb5p mgs> lctl

conf_param testfs.srpc.flavor.default=null

• 㶙 㕈 tcp0 䐱 ⭥ ㅻ ⮄ 㬚 䇤 krb5pᷜo2ib0 䐱 ⭥ ㅻ ⮄ 㬚 䇤 krb5nᷜ 䊻

㡅 㰜 ㅻ ⮄ 䐱᷍ ㋮ ⿈ Ⱜ 㑍 ㅴ ⭞ MDT/ OST 㬚 䇤 krb5i᷍MDT ⭞ 㡅 㰜

MDT 㬚 䇤 null᷍MDT ⭞ OST 㬚 䇤 krb5a᱄mgs> lctl conf_param

testfs.srpc.flavor.tcp0=krb5p mgs> lctl conf_param

testfs.srpc.flavor.o2ib0=krb5n mgs> lctl conf_param

testfs.srpc.flavor.default.cli2mdt=krb5i mgs> lctl

conf_param testfs.srpc.flavor.default.cli2ost=krb5i mgs>

lctl conf_param testfs.srpc.flavor.default.mdt2mdt=null

mgs> lctl conf_param testfs.srpc.flavor.default.mdt2ost=krb5a
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30.6.7.4. 㠶㵉䇤⿈㦰䐅 䊻㋮⿈Ⱜㅻ⮄㩰᷍⳨ root 䇤⿈䊻ⳤ㸫 Lustre 䐏㣑㿉䄋ⳃ

⤝kinit᷍㈮㼒㡅㰜 Kerberized䇇䇤䄜䂚᱄

• ➕䍶 Kerberos⭥䄋㤔᷍䇤⿈⭥㸐㵱㦬 (username@REALM)䇇ⶤ㳎ゴ⭞ KDC䐱᱄

• ㋮⿈Ⱜ⼮MDTㅻ⮄䇇ⶤ䇱㼁㵍⭥䇤⿈㭞㈾㌃᷍䇤䇻㘜⧧⼮ uid/gid䓋᱄

㠶㵉䇤⿈㋪䄵䊻䓃㼛㣑㼛⿺䄲ㅉ㑃⭥➓㦌㩰㻣文᷍Ⳟⳉ㬨䐕㾱䄵㻣㘝㒏ᷛ

1 lfs flushctx -k -r <mount point>

䎃㏐-k㬨㼛⿺⪦㝭㩰⭥ Kerberos㠟䐅⫇᷍㏁㯧䇻kdestroy᷍ⱙ-r㋪䊻㯃㾣 GSS

㩰㻣文㬒᷍⪴㗽䊠䐱〒㦂⡜⧘㼛⭥㗽䊠᱄ⴒ䋓᷍㰝䐜㼛⿺㑬㚻⼬㚻⫇䐱䄲ㅉ㑃⭥㩰㻣

文᱄

30.6.8. ➓㦌⭥MGS㑍ㅴ

㗠ㅻ⮄㋪䄵㵉⺞㬚䇤mgssec=flavor䊹䁂㼏䐙Ⰹ㑍ㅴ⭞ MGS⭥➓㦌㏁㾮᱄

䄜⭊䁂䋒㑬䄜䐷㏁㾮᷍䊻䐹㾣䊹䐏㣑⤜㚽ⶥ⢅᱄

䅓㸋䄜 Lustreㅻ⮄䐜䇱䄜⭞MGS⭥㑍ㅴ᷍㧈⺜ㅻ⮄㩰䇱䄜䄵㩰⭥㚠⢋〓㋮

⿈Ⱜ᷍䋓㰝㗨⡹㦜㬚䇤䈌MGS㼁㵍⭥➓㦌㚄㬞᷍ゕ䊻ㅉ㑃䈌MGS⭥⭻䄜㑍ㅴ㬒䐕㾱

⭥㚄㬞᱄

㚍㦰㤊㌗㻣᷍MGSㅴ㬽㦯⼯㏁㾮⭥ RPC᱄⭌䄓㋪䄵ㅌ MGS㞅䐤㸋䐜ㅴ㬽䄜ⷙ

Ⰹ㏁㾮᱄㡅䈐ⳉ䈌⭻ 30.6.7.3䍣ㅻ ``⺇䋓䈐ⳉ⼮㬟㏞''䐱⭥㯖㘘㼁㵍᷍⭌㬚䇤㲹㭃⭥㚠

⢋_mgs:

1 mgs> lctl conf_param _mgs.srpc.favour.<network>=<flavor>

⭻㧞㬏䄜䍣 Lustre ZFS㌍䍶

31.1. ⶦ㭗

㌍䍶㚽⹜㌍㯺⪴㻩㣑⪕ㅉ⭥ネ⥊⮄⿷ⶕ文件᷍ⱙ㸿㿉ㆉ䑛㵲〛⡙⳾〓䊗⧭ⶒ⡟᱄㌍

䍶㳂⹊㑬⫇⪃⭥⟇⡟㋹䐧᷍䇤䇻⿷ⶕⰋ㬈⭥文件〓䐏㣑⤜㵍⟇⡟⭥文件᱄

文件系统㌍䍶䇇䊹䊻䇤⿈㋪ⳤ㸫⭥ㅻ⮄㩰᷉㧈⭨㔝ㅻ⮄᷊᷍ 䄵⢄䇤⿈䊻㸿㿉㏎

䊒ⶪ䊅⭥㤊㌗㻣⿷ⶕ文件᷉䊻䅃㶃㩟⨞〓ⶓⶨ䐏⽔ ᱄᷊䇤⿈ⳤ㸫㬒᷍㋪䄵䓵Ⱀ䊹㌍䍶

文件系统ⱙ⤜㬨䊹㰚䇱㌍䍶᷍⪴ⱙㅖ⭮⭨㔝ㅻ⮄⭥㋋㼛᷉⭒㌍䍶⤜䊻㬚䇤䐱 ᱄᷊

⪴㌍䍶⿷ⶕⰋ㬈⭥文件㵉⧄⡩⪴㦯⼯㵲〛⡙⳾〓䊗⧭ⶒ⡟㆙㾱⿷ⶕ䄋㌍⭤ⱁ᱄㤌䓃

䅃᷍㌍䍶⤃⤜。㳂ⷀ⫇⪃㋪㋠㾵᱄䈌㡅㰜㦯⼯⫇⪃䎔㑱䄜䂚᷍㌍䍶㸿ⳉⳡ䈚䇓件䍰᱄
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31.1.1. 㿉㤔

㰚䇱 Lustreⴟ㹒㡘㚠⢋⡹㿌㬨䊬㾱 Lustre 2.10〓ⷝⷀ⟇⡟⭥ ZFS文件系统᱄⪬㶃᷍

MGS⡹㿌㚽⹜㵉⺞ ssh〓㡅㰜䊗⧭ⳤ㸫㾎䅊䈌㰚䇱ⴟ㹒㡘㆙㾱㵉㾦᷍㸿㿉㗽㕌䂊䐅᱄

ⶤ⹇㚽㚍㦰㸋㡕䇤䓕㲍᷍㣳⤜㚽㆜䇤᱄㌍䍶⭥㏎㵉⺞MGS㩰⭥lctl㘝㒏㶋⧪᱄

Lustre㌍䍶〚䇻 Copy-On-Write᷍㌍䍶⼮文件系统䊻文件系统㩰⭥文件ⳃ㪛ⷝⶥ㣑

㋪㚽⹓㼎㭞㈾⭥㵍䄜ⶒ⡟᱄䐒⭞䅞䇤䎃㾊文件⭥㌍䍶⡜㩟⨞᷍⫇⳦䄲㩟⨞〓䄲ⶓⶨ文件

⭥㋶ヅ⤦。⡜㬮⳦᱄文件系统㏎䊒㿉䄋ⷚ㈾系统⭥㬖カ⫔㾂⼮㬚䇤㤊㌗ㅉ㑃㌍䍶⭥⪕

ㅉ᱃⡙⳾᱃㩟⨞⥀㔵᱄

31.2. 㞅䐤

㌍䍶⹅㉀⪴ MGS㩰⭥/etc/ldev.conf文件䊹㧌系统㞅䐤᷍⮘䇤㼁 ZFS㘝㒏

㎕㸍⿅㰚䇱㚠⢋ (MGS/MDT/OST)⭥ Lustre㌍䍶᱄㤌䓃䅃᷍/etc/ldev.conf文件

䇱㡅㰜䇤㵟᱄

文件⭥ⷒ㬞㸋ᷛ

1 <host> foreign/- <label> <device> [journal-path]/- [raidtab]

⭥ⷒ㬞㸋ᷛ

1 fsname-<role><index> or <role><index>

⭥ⷒ㬞㸋ᷛ

1 [md|zfs:][pool_dir/]<pool>/<filesystem>

㌍䍶䐜㬚䇤䈓᱃⼮᱄

㬟㏞㧈㻣ᷛ

1 mgs# cat /etc/ldev.conf

2 host-mdt1 - myfs-MDT0000 zfs:/tmp/myfs-mdt1/mdt1

3 host-mdt2 - myfs-MDT0001 zfs:myfs-mdt2/mdt2

4 host-ost1 - OST0000 zfs:/tmp/myfs-ost1/ost1

5 host-ost2 - OST0001 zfs:myfs-ost2/ost2

㞅䐤文件㬨手Ⱀ⢁ゎ⭥᱄⭒㞅䐤文件ⷝ㾣㸋⭒㣑䔏㾣⭥文件系统㪉䐤᷍㛛㋪䄵㋋㬝

⪕ㅉ文件系统㌍䍶᱄

31.3. ㌍䍶操作

31.3.1. ⪕ㅉ㌍䍶

⪕ㅉ㻷䇱 Lustre文件系统⭥㌍䍶᷍䊻MGS㩰䊬㾱䄵㻣 lctl㘝㒏ᷛ
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1 lctl snapshot_create [-b | --barrier [on | off]] [-c | --comment

2 comment] -F | --fsname fsname> [-h | --help] -n | --name ssname>

3 [-r | --rsh remote_shell][-t | --timeout timeout]

䁂㼏 㯖㘘

-b 䊻⪕ㅉ㌍䍶䐏㣑㪉䐤㾕㠢䍰᱄㚍㦰䐖㬨'on'᱄

-c ㌍䍶㚠⭥㯖㘘

-F 文件系统㘜

-h ⟐䑛㾦㻃

-n ㌍䍶㘜

-r 䇤䇻䈌䊗⧭㚠⢋㆙㾱㵉㾦⭥䊗⧭㶃㋨᱄㚍㦰䐖㬨'ssh'᱄

-t 㾕㠢䍰⭥㬒ヅ䐽㠻᱄㚍㦰䐖㬨 30㘌᱄

31.3.2. 㩟⨞㌍䍶

㩟⨞㻷䇱 snapshot᷍䊻MGS㩰䊬㾱 lctl㘝㒏ᷛ

1 lctl snapshot_destroy [-f | --force] <-F | --fsname fsname>

2 <-n | --name ssname> [-r | --rsh remote_shell]

䁂㼏 㯖㘘

-f ⡊㑇㼛⿺㌍䍶

-F 文件系统㘜

-h ⟐䑛㾦㻃

-n ㌍䍶㘜

-r 䇤䇻䈌䊗⧭㚠⢋㆙㾱㵉㾦⭥䊗⧭㶃㋨᱄㚍㦰䐖㬨'ssh'᱄

31.3.3. 䊹㌍䍶

㌍䍶⡜㬴㸋⭆Ⱑ⭥文件系统᷍㋪䄵䊻 Lustre㋮⿈Ⱜ㩰䊹᷍⭌⡹㿌㬚䇤-o ro䁂㼏

ㅌ㌍䍶文件系统䊹㸋䐜Ⱒ文件系统᱄㧈⺜mount䁂㼏⤜⟝⼍ⶤ䐜Ⱒ䁂㼏᷍ㅌ⭝䐣䊹

㬈➽᱄
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䓃䅃

䊻㋮⿈Ⱜ㩰䊹㌍䍶䐏㣑᷍⡹㿌㬚䇤 lctl⹅㉀ㅌ㻩䊻ⴟ㹒㡘㩰䊹㌍䍶᱄

䊻ⴟ㹒㡘㩰䊹㌍䍶᷍㤌䊻MGS㩰䊬㾱 lctl㘝㒏ᷛ

1 lctl snapshot_mount <-F | --fsname fsname> [-h | --help]

2 <-n | --name ssname> [-r | --rsh remote_shell]

䁂㼏 㯖㘘

-F 文件系统㘜

-h ⟐䑛㾦㻃

-n ㌍䍶㘜

-r 䇤䇻䈌䊗⧭㚠⢋㆙㾱㵉㾦⭥䊗⧭㶃㋨᱄㚍㦰䐖㬨'ssh'᱄

⧪⹇䊻ⴟ㹒㡘㩰䊹㌍䍶⽔᷍㋮⿈Ⱜ⢄㋪䄵ㅌ㌍䍶䊹㸋䐜Ⱒ文件系统᱄㏞㧈᷍䄋

㸋㘜㸋 myfs⭥文件系统䓑㧌㘜㸋 snapshot_20170602⭥㌍䍶᷍㬚䇤䄵㻣䊹㘝㒏ᷛ

1 mgs# lctl snapshot_mount -F myfs -n snapshot_20170602

ⴟ㹒㡘㩰⭥㌍䍶䊹㶋⧪⽔᷍㬚䇤 lctl snapshot_listⳖ⿹㌍䍶⭥文件系统

㘜ᷛ

1 ss_fsname=$(lctl snapshot_list -F myfs -n snapshot_20170602 |

2 awk '/ ŝnapshot_fsname/ { print $2 }')

䔏⽔᷍䊻㋮⿈Ⱜ㩰䊹㌍䍶ᷛ

1 mount -t lustre -o ro $MGS_nid:/$ss_fsname $local_mount_point

31.3.4. 㾗䊹㌍䍶

䄋⪴ⴟ㹒㡘㾗䊹㌍䍶᷍㬸㻩䊻㗠㋮⿈Ⱜ㩰㬚䇤⢋䓝⭥umount㘝㒏⪴㰚䇱㋮⿈Ⱜ

㾗䊹㌍䍶文件系统᱄㏞㧈᷍䄋㾗䊹㘜㸋 snapshot_20170602⭥㌍䍶文件系统᷍㤌䊻㰚䇱

䊹㑬㰝⭥㋮⿈Ⱜ㩰䊬㾱䄵㻣㘝㒏ᷛ

1 client# umount $local_mount_point

㰚䇱㋮⿈Ⱜ㶋⧪㌍䍶文件系统㾗䊹⽔ 䊻᷍䊹㌍䍶⭥ⴟ㹒㡘ㅻ⮄㩰䊬㾱䄵㻣lctl㘝

㒏ᷛ

1 lctl snapshot_umount [-F | --fsname fsname] [-h | --help]

2 <-n | -- name ssname> [-r | --rsh remote_shell]
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䁂㼏 㯖㘘

-F 文件系统㘜

-h ⟐䑛㾦㻃

-n ㌍䍶㘜

-r 䇤䇻䈌䊗⧭㚠⢋㆙㾱㵉㾦⭥䊗⧭㶃㋨᱄㚍㦰䐖㬨'ssh'᱄

㏞㧈ᷛ

1 lctl snapshot_umount -F myfs -n snapshot_20170602

31.3.5. 㑱⨗㌍䍶

㑱⨗ⷙⰉ文件系统⭥㋪䇤㌍䍶᷍㤌䊻MGS㩰䊬㾱䄵㻣lctl㘝㒏ᷛ

1 lctl snapshot_list [-d | --detail] <-F | --fsname fsname>

2 [-h | -- help] [-n | --name ssname] [-r | --rsh remote_shell]

䁂㼏 㯖㘘

-d 㑱⨗䐙Ⰹ㌍䍶⭥ⷘ⤠

-F 文件系统㘜

-h ⟐䑛㾦㻃

-n ㌍䍶㘜᱄㧈⺜㗜䇱㳂⹊㌍䍶㘜᷍ㅌ㻵㬟⪬文件系统⭥㰚䇱㌍䍶᱄

-r 䇤䇻䈌䊗⧭㚠⢋㆙㾱㵉㾦⭥䊗⧭㶃㋨᱄㚍㦰䐖㬨'ssh'᱄

31.3.6. 㾿ⶥ㌍䍶㭕㾵

Lustre㌍䍶㚠㣑䇱㹆䇤⿈㋪ボ㭕㾵ᷛ㌍䍶㘜⧧᱃㌍䍶䓃㬮᱃⪕ㅉ㬒ヅ᱃㾿ⶥ㬒ヅ

⼮㌍䍶文件系统㘜⧧᱄㡅䐱᷍㣑㑞㭕㾵㋪䄵㾿ⶥ᱄䐹㘝㘜䔒䁎㵉䇤⭥ ZFS㌍䍶㘜⧧⺇

䋓᷍㧈䔏⫔⧅Ⱙ㸋 256䓷ㅻ᱃⤜㚽䈌䊅㒕㘜⧧⨆㵜⭩⭩᱄

䄋㾿ⶥ㌍䍶⭥㭕㾵᷍㤌䊻MGS㩰䊬㾱䄵㻣lctl㘝㒏ᷛ

1 lctl snapshot_modify [-c | --comment comment]

2 <-F | --fsname fsname> [-h | --help] <-n | --name ssname>

3 [-N | --new new_ssname] [-r | --rsh remote_shell]
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䁂㼏 㯖㘘

-c ⷝ㾣㌍䍶䓃㬮

-F 文件系统㘜

-h ⟐䑛㾦㻃

-n ㌍䍶㘜

-N 䐹㾣㘝㘜㌍䍶㸋 new_ssname

-r 䇤䇻䈌䊗⧭㚠⢋㆙㾱㵉㾦⭥䊗⧭㶃㋨᱄㚍㦰䐖㬨'ssh'᱄

31.4. 㦌㈷㾕㠢䍰

㌍䍶䊻ⱁMDT⼮ OST㩰㬨⳨䊎䓴㾮⭥᷍䎃䅃㸗䓦㧈⺜⪕ㅉ㌍䍶㬒文件系统㩰⫇

䊻』Ⱀ᷍䋓䊻MDT㌍䍶⼮ OST㌍䍶䐏ヅ⭥㬒ヅヅⷕ䐱⪕ㅉ〓㼛⿺⭥文件㋪㚽⫇䊻䇤⿈

㋪ボ⭥㘜⧧㋶ヅ⤜䄜䐣㸫㳃᱄㸋⡄䐅文件系统㌍䍶⭥䄜䐣㾵᷍㸳㗨㋪䄵㪉䐤㦌㈷㾕㠢䍰

〓ㅌ系统''Ⱄㆂ''᱄㶋⧪ⶤ㪉䐤⽔᷍㰚䇱䊋㭞㈾㾿ⶥ䊻㾕㠢䍰⡜䑘Ⱀ䄧⨞᷉''ㆃⰔ''᷊〓⺞

㠻㣑Ⱍㅌ⡜䔉䐚᱄䇤⿈㋪䄵㸋ⶤ㦌㈷㠢䍰㪉䐤⧍㬒⤯㭞᷍〓㘘㦘⭹㩟⨞㠢䍰᱄⧍㬒㬒ヅ

㚍㦰㸋 30㘌᱄

㤌䓃䅃᷍ゕ㬚㗜䇱㪉䐤㦌㈷㠢䍰᷍㌍䍶㦵㋪䇤᱄㧈⺜⤜㬚䇤㠢䍰᷍⭒㣑㋮⿈Ⱜ䎞䊻

㾿ⶥ⭥文件᷉㾕㧌᱃⪕ㅉ᱃㦂㼜㑕ㅴ᷊㋪㚽⫇䊻㧈㩰㰚㭗⭥⤜䄜䐣㤊㌗᷍㡅㰜㸕㾿ⶥ⭥

文件㋪䄵䎞⧄㬚䇤᱄

㬚䇤lctl snapshot_createゑ-b䁂㼏㤌㤔⪕ㅉ㌍䍶᷍ㅌ䊻㚻⤠⮘䇤㾕㠢䍰᱄䅓

⪬᷍㬚䇤㌍䍶㬒⤜㿉䄋㘘㦘㬚䇤㠢䍰᷍⭌䊻⪕ㅉ㌍䍶䐏㣑㤌⟝⼍ⶤ䁂㼏᱄

31.4.1. 㳎ゴ㠢䍰

䄋㳎ゴ㦌㈷㾕㠢䍰᷍㤌䊻MGS㩰䊬㾱lctl barrier_freeze㘝㒏ᷛ

1 lctl barrier_freeze <fsname> [timeout (in seconds)]

2 where timeout default is 30.

ㅌ文件系统 testfsⰔㆂ 15㘌ᷛ

1 mgs# lctl barrier_freeze testfs 15

㘝㒏⧪⹇䊬㾱䋓㸿㭅⨗㾦㻃᷍ⴒ䋓ㅌ㭅⨗⫎㹔㼜㻃᱄

31.4.2. 䄧⨞㠢䍰

䄧⨞㦌㈷㾕㠢䍰᷍㤌䊻MGS㩰䊬㾱lctl barrier_thaw㘝㒏ᷛ
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1 lctl barrier_thaw <fsname>

㸋文件系统 testfsㆃⰔᷛ

1 mgs# lctl barrier_thaw testfs

㘝㒏⧪⹇䊬㾱䋓㸿㭅⨗㾦㻃᷍ⴒ䋓ㅌ㭅⨗⫎㹔㼜㻃᱄

31.4.3. ⥊䁐㠢䍰

⥊㋕㦌㈷㾕䍰➎㬄䈁㬒ヅ᷍㤌䊻MGS㩰䊬㾱lctl barrier_stat㘝㒏ᷛ

1 # lctl barrier_stat <fsname>

⥊䁐文件系统 testfs⭥㾕㠢䍰统ェ㾦㻃ᷛ

1 mgs# lctl barrier_stat testfs

2 The barrier for testfs is in 'frozen'

3 The barrier will be expired after 7 seconds

㘝㒏⧪⹇䊬㾱䋓ㅌ㭅⨗㧈㻣⢎㰚㬟㏁⢑⭥统ェ㾦㻃᷍ⴒ䋓ㅌ㭅⨗⫎㹔㼜㻃᱄

㾕㠢䍰㋪㚽⫇䊻⭥䓕㲍⼮㼁⼍䅆㧈㻣⢎㰚㬟ᷛ

䓕㲍 ⼍䅆

init ⶤ系统㩰㸕䋙㪉䐤㠢䍰

freezing_p1 㪉䐤㾕㠢䍰⭥⭻䄜ㅸⰯ

freezing_p2 㪉䐤㾕㠢䍰⭥⭻ⱟㅸⰯ

frozen 䄲⧪⹇㪉䐤㾕㠢䍰

thawing 㾕㠢䍰''ㆃⰔ''

thawed 㾕㠢䍰䄲''ㆃⰔ''

failed 㪉䐤㾕㠢䍰㬈➽

expired 㾕㠢䍰⧍㬒

rescan MDTs䓕㲍㩉㘉᷍ボ barrier_rescan

unknown 㡅㰜㤊㌗

㧈⺜㠢䍰⪇䇻'freezing_p1'᱃'freezing_p2'〓'frozen'䓕㲍᷍ㅌⳖ⿹㾕㠢䍰㬄䈁⭥㬒ヅ᱄
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31.4.4. 䐹㾣㩉㘉㠢䍰

䄋䐹㾣㩉㘉㦌㈷㾕㠢䍰䄵ネ⥊㚥㾊 MDT⪇䇻』Ⱀ䓕㲍᷍㤌䊻 MGS㩰䊬㾱lctl

barrier_rescan㘝㒏ᷛ

1 lctl barrier_rescan <fsname> [timeout (in seconds)],

2 where the default timeout is 31. seconds.

䐹㾣㩉㘉文件系统 testfs⭥㾕㠢䍰ᷛ

1 mgs# lctl barrier_rescan testfs

2 1 of 4 MDT(s) in the filesystem testfs are inactive

㧈⺜ⶤ㘝㒏⧪⹇᷍ㅌ㭅⨗䓽 MDT㭞㑠ゑ⤜㋪䇤⭥ MDT㭞㑠᱄ⴒ䋓᷍ㅌ㭅⨗⫎㹔

㼜㻃᱄

31.5. ㌍䍶㦶䐟

㰚䇱㌍䍶』Ⱀ⭥㦶䐟㋪䄵䊻文件 /var/log/lsnapshot.log䐱䍳⭞᱄ⶤ文件⟝

⼍㑬㌍䍶⪕ㅉ⼮䊹᱃㭕㾵ⷝⶥ⭥㬒ヅ㾦㻃᷍䄵ゑ㡅㰜㌍䍶㼁㾦㻃᱄

䄵㻣㬨 /var/log/lsnapshot文件⭥䂚⡟ᷛ

1 Mon Mar 21 19:43:06 2016

2 (15826:jt_snapshot_create:1138:scratch:ssh): Create snapshot lss_0_0

3 successfully with comment <(null)>, barrier <enable>, timeout <31.>

4 Mon Mar 21 19:43:11 2016(131.31.:jt_snapshot_create:1138:scratch:ssh):

5 Create snapshot lss_0_1 successfully with comment <(null)>, barrier

6 <disable>, timeout <-1>

7 Mon Mar 21 19:44:38 2016 (17161:jt_snapshot_mount:2013:scratch:ssh):

8 The snapshot lss_1a_0 is mounted

9 Mon Mar 21 19:44:46 2016

10 (17662:jt_snapshot_umount:2167:scratch:ssh): the snapshot lss_1a_0

11 have been umounted

12 Mon Mar 21 19:47:12 2016

13 (20897:jt_snapshot_destroy:1312:scratch:ssh): Destroy snapshot

14 lss_2_0 successfully with force <disable>

31.6. Lustre㞅䐤㦶䐟

㌍䍶Ⱑ㑃䇻㡅䊎㬝文件系统᷍⡜㬴㸋㋪䇪 Lustre㋮⿈Ⱜㅻ⮄䊹⭥㾣文件系统㘜᱄

文件系统㘜㬨㞅䐤㦶䐟㘜⭥䄜⤠᷍⫇䊻䇻㞅䐤㦶䐟㳖㚠䐱᱄䇱㑞䇤䇻操作㞅䐤㦶䐟

⭥㘝㒏ᷛlctl fork_lcfg⼮lctl erase_lcfg᱄
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㌍䍶㘝㒏ㅌ䊻㿉䄋㬒㚻⤠⮘䇤㞅䐤㦶䐟⹇㚽᱄䅓⪬᷍㬚䇤㌍䍶㬒᷍㠢䍰⤜㬨⡹㿉⭥᷍

ⱙ㬨作㸋䄜䁂㼏⟝⼍䊻䎃㏐᱄䄵㻣㞅䐤㦶䐟㘝㒏Ⱑ㑃䇻㌍䍶᷍㋪⭆Ⱑ㬚䇤᱄

㞅㞅䐤㦶䐟᷍㤌䊻MGS㩰䊬㾱䄵㻣lctl㘝㒏ᷛ

1 lctl fork_lcfg

䇤㏞ᷛfork_lcfg

⤢⨞㞅䐤㦶䐟᷍㤌䊻MGS㩰䊬㾱䄵㻣lctl㘝㒏ᷛ

1 lctl erase_lcfg

䇤㏞ᷛerase_lcfg

⭻㧞㬏ⱟ䍣 Lustre㶙㕈㾵㚽⥃㬵᷉LNet Self-Test᷊

32.1. LNet䓵ネⶦ㭗

LNet self-test᷉ 䓵ネ᷊㬨䊻 LNet⼮ Lustre㶙㕈㤞Ⱀ⧭㿓᷉LND᷊㩰䊬㾱⭥㚻⼬㚄㌊᱄

㰝䐝䊻ᷛ

• ⥃㬵 Lustre㶙㕈⭥㑍ㅴ㚽㑇

• 䊬㾱 Lustre㶙㕈⭥⿹⺊⥃㬵

• ⥃㬵 Lustre㶙㕈⭥㾵㚽

〒⭤ Lustre㶙㕈⭥㾵㚽ㆂ⺜⽔᷍㋪⮘䎜 LNet⭥⤯㭞䄵〒⭤䔏ゲ㾵㚽᱄

䓃䅃

⨞㑬㾵㚽䇑㼍䐏㶃᷍LNet䓵ネⰵ Lustre文件系统⤜㋪ボ᱄

LNet䓵ネゐ㦛⟝㎉䄵㻣㑞䐷㏁㾮⭥ㅻ⮄ᷛ

• ㋹䐧㲉ㅻ⮄ -䇤䇻㋹䐧⼮チ㬴 LNet䓵ネゐ㦛⭥ㅻ⮄᱄㋹䐧㲉ㅻ⮄㋪䄵㋕作 LNet

䓵ネ⭥䇤⿈ㆈ㘇᷍㋪䄵㬨⥃㬵ゐ㦛䐱⭥㦯⼯ㅻ⮄᱄㰚䇱䓵ネ㘝㒏Ⱍ⪴㋹䐧㲉ㅻ⮄

㭅㧌᱄㵉⺞㋹䐧㲉ㅻ⮄᷍䇤⿈㋪䄵㋹䐧⼮チ㬴䎜 LNet䓵ネゐ㦛᷉。⿑᷊⭥䓕㲍᱄

㋹䐧㲉ㅻ⮄㬨Ⱑ䍝⭥᷍䇤⿈⤜㚽㵉⺞䄜㋹䐧㲉ㅻ⮄㋹䐧㑞⤜㵍⭥。⿑᱄

• ⥃㬵ㅻ⮄ -䊬㾱⥃㬵⭥ㅻ⮄᱄⥃㬵ㅻ⮄䇪䇤⿈㵉⺞㋹䐧㲉ㅻ⮄㆙㾱㋹䐧᷍䇤⿈⤜

㿉䄋䐒ㅴ⭨㔝㰝㗨᱄

LNet䓵ネ䇱㑞䇤⿈㬖䇤⧭㿓ᷛ

• lst -䓵ネ㋹䐧㲉⭥䇤⿈ㆈ㘇᷉䊻㋹䐧㲉ㅻ⮄㩰䊬㾱 ᱄᷊㰝㳂⹊㑬䇤䇻㋹䐧䎜⥃㬵

系统⭥㘝㒏㑱⢎᷍㧈⪕ㅉ。⿑᱃⪕ㅉ⥃㬵䔊⭩⭩᱄

• lstclient -䇤⿈㋶ヅ LNet䓵ネ⧭㿓᷉䊬㾱䊻⥃㬵ㅻ⮄㩰 ᱄᷊lstclient㬖䇤⧭㿓䈌

䇤⿈㋶ヅ LND⼮ LNet㑕ㅴ᱄㧈⺜㆗㬚䇤㑬㚻⼬㋶ヅ LNet⼮ LND᷍䋓⤜㿉䄋⪬

㬖䇤⧭㿓᱄
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䓃䅃

⥃㬵ㅻ⮄㋪䄵㸜䇻㚻⼬〓䇤⿈㋶ヅ䐱᱄㋹䐧㲉ㅻ⮄㋪䄵㵉⺞䊬㾱lst add_group

NID䂜㤌㚻⼬⥃㬵ㅻ⮄ゴ㧌。⿑᷍⭌㋹䐧㲉ㅻ⮄⤜㚽䑘Ⱀ㼓。⿑䐱㳎ゴ䇤⿈㋶ヅ⥃㬵ㅻ

⮄᱄⭒⥃㬵ㅻ⮄䊬㾱lstclient㑍ㅴ㋹䐧㲉ㅻ⮄㬒᷍㋹䐧㲉ㅻ⮄㋪䄵⡜Ⱀ⭹ㅴ㬽ゴ㧌

。⿑⭥⥃㬵ㅻ⮄᱄

32.1.1. 㣑㳂㳖件

䄋䊬㾱 LNet䓵ネ᷍䄵㻣㚄㌊⡹㿉㵍㬒䊻㋹䐧㲉ㅻ⮄⼮⥃㬵ㅻ⮄㩰ゴ䊹ᷛ

• libcfs

• net

• lnet_selftest

• klnds: 㛛㶙㕈㞅䐤㰚㿉⭥ Lustre 㚻⼬㶙㕈㤞Ⱀ (LND) ᷉㧈 ksocklnd᱃

ko2iblnd…… ᱄᷊

ゴ䊹㰚㿉㚄㌊᷍䊬㾱ᷛ

1 modprobe lnet_selftest

ⶤ㘝㒏ㅌ⭾⺊⭹ゴ䊹 LNet䓵ネ㰚䄡㎖⭥㚄㌊᱄

䓃䅃

㈂㋹䐧㲉ㅻ⮄⼮⥃㬵ㅻ⮄㿉䄋ゴ䊹㰚䇱⡹⡙㚄㌊᷍䇤⿈㋶ヅ⥃㬵ㅻ⮄⤜㿉䄋䎃㾊

㚄㌊᱄

32.2. LNet䓵ネ操作

⡟ㅻ䑘䄋ㆊ㩽㧈⼯⪕ㅉ⼮䊬㾱 LNet䓵ネ᱄䄵㻣㬟㏞㚄㛃㑬䊻 InfiniBand㶙㕈㩰⭥

㋮⿈Ⱜⳤ㸫 TCP㶙㕈㩰⭥䄜䔊 Lustreⴟ㹒㡘⭥㒘㑠㚄㬞᷉㵉⺞ LNet㔘䇪㡘㑍ㅴ ᱄᷊䊻

䎃㏞䓴䐱᷍䄜⟌⭥㋮⿈Ⱜ䎞䊻Ⱒ᷍䄜⟌⭥㋮⿈Ⱜ䎞䊻㾕᱄

32.2.1. ⪕ㅉ。⿑

。⿑㬨䊻⥃㬵ㅻ⮄㩰䊬㾱⭥䄜䔊㆙⧭᱄㸋㦘⡄。⿑Ⱑ䍝ⶤ⥃㬵ㅻ⮄᷍䄜ㅻ⮄

㩰䄜⪯䐜㚽䊬㾱䄜。⿑᱄㬚䇤㋹䐧㲉ㅻ⮄⪕ㅉ᱃ⷝⶥ〓㼛⿺。⿑᷉new_session,

end_session, show_session ᱄᷊䇱。⿑⤯㭞⭥ⷝⱁ㾦㻃᷍㤌⤯ボ⡟䍣⭻ 3.1ㅻ''。

⿑㘝㒏''᱄

゙⽖㰚䇱⭥操作Ⱍ䇇ⶤ䊻。⿑㈔䐱䐕㾱᱄䇤⿈䐜㚽䊻䓵゛⭥。⿑䐱㵉⺞㋹䐧㲉ㅻ

⮄操作ㅻ⮄᱄㧈⺜。⿑ㆂ㭙᷍㰚䇱⥃㬵ㅻ⮄⭥。⿑㈔䐱䐚᱄

䊻㋹䐧㲉ㅻ⮄㩰㪉䐤LST_SESSION㈔⢅㑠䄵⢋㬗。⿑᷍⤃⪕ㅉ䄜㘜

㸋read_write⭥。⿑ᷛ
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1 export LST_SESSION=$$

2 lst new_session read_write

32.2.2. 㪉䐤䔊

䔊㬨⡜㘝㘜⭥ㅻ⮄ゐ⼰᱄䄜 LNet䓵ネ。⿑䐱㋪䄵䇱㦯䅃㭞㑠⭥䔊᱄䇪䇻⥃㬵ㅻ

⮄㋪䄵⟝⼍䊻㦯䅃㭞㑠⭥䔊䐱᷍䔊⧪䊒⤜㬽㻿䐧᱄

䔊䐱⭥㗠ㅻ⮄Ⱍ䇱䄜⭩᷍䇪ㅻ⮄⡜㳎ゴ⭞䔊䐱⭥㯔㿓㉗Ⰹ᱄ⶤ㝦㘜䇤䇻ㅉ㑃

㒘㑠⥃㬵㚄㬞᱄

䇤⿈䐜㚽㋹䐧䓵゛。⿑䐱⭥ㅻ⮄᱄䇤⿈㿉䄋ㅌㅻ⮄㳎ゴ⭞᷉。⿑⭥᷊䔊䐱㎕➲ㅻ⮄

㞅ⷙ。⿑᱄䔊䐱⭥㰚䇱ㅻ⮄Ⱍ㋪䄵㵉⺞䔊㘜㎕䅞䇤᱄䄜ㅻ⮄㋪䄵㞅ⷙⱁ。⿑

䔊᱄

䊻䄵㻣㬟㏞䐱᷍㸳㗨䊻㋹䐧㲉ㅻ⮄㩰ㅉ㑃㑬㧞䔊ᷛ

1 lst add_group servers 192.168.10.[8,10,12-16]@tcp

2 lst add_group readers 192.168.1.[1-253/2]@o2ib

3 lst add_group writers 192.168.1.[2-254/2]@o2ib

䎃㧞䔊⟝㎉ᷛ

• LNet䓵ネ。⿑㠻ヅ作㸋''ⴟ㹒㡘''⡜''㋮⿈Ⱜ''ⳤ㸫⭥ㅻ⮄

• 作㸋''㋮⿈Ⱜ''ㅻ⮄᷍㚄㛃⪴''ⴟ㹒㡘''Ⱒ㦂㭞㈾᱄

• 作㸋''㋮⿈Ⱜ''ㅻ⮄᷍㚄㛃ㅌ㭞㈾㾕㧌''ⴟ㹒㡘''᱄

䓃䅃

㵉⺞䊬㾱lst add_group NID᷍㋹䐧㲉ㅻ⮄㋪䄵ㅌ㚻⼬㋶ヅ⥃㬵ㅻ⮄䈌。⿑㼁

㑋᷍⭌⤜㚽䑘Ⱀ㳎ゴ䇤⿈㋶ヅ⥃㬵ㅻ⮄⭞。⿑䐱᱄⭒⥃㬵ㅻ⮄䊬㾱lstclient㑍ㅴ

㋹䐧㲉ㅻ⮄㬒᷍㋹䐧㲉ㅻ⮄㋪䄵⡜Ⱀ⭹ㅴ㬽ゴ㧌。⿑⭥⥃㬵ㅻ⮄᱄

32.2.3. Ⰹ䅆ゑ䊬㾱⥃㬵

⥃㬵ㅌ䊻㑞䔊ㅻ⮄䐏ヅ㪛⧪㶙㕈䊹᱄㡅䐱᷍䊕䔊䇤--from⤯㭞⢋㬗᷍㚠⢋䔊

䇤--to⤯㭞⢋㬗᱄⭒⥃㬵䊬㾱㬒᷍--from group㚄㛃㋮⿈Ⱜ᷍--to group㚄㛃䄜

䔊ⴟ㹒㡘᷍㋮⿈Ⱜ㼓ⴟ㹒㡘ㅻ⮄ⳃ㯮㤌㤔⤃ㅴ㬶Ⳗ⿹⭥㼍䇇᱄⪬』Ⱀ䐝䊻㚄㛃 Lustre文

件系统 RPC㒘㑠᱄

㞛⪇㏎⥃㬵᷉batch᷊㬨㵍㬒㋋㬝᱃㵍㬒㵄䐚᷍㣳⤃㾱䊬㾱⭥䄜䔊⥃㬵᱄⥃㬵⡹㿌㬝

䐶作㸋 batch⭥䄜⤠䊬㾱᷉ゕ㬚㰝䐜⟝⼍⭆⥃㬵 ᱄᷊䇤⿈䐜㚽䊬㾱〓㵄䐚䎃䄜䔊⥃

㬵᷍ⱙ⤜㬨⭆⥃㬵᱄

㞛⪇㏎⥃㬵ⰵ文件系统㗜䇱㠧㾵᷍㋪䄵䊻㠶㵉⭥ Lustre文件系统㈔䐱䊬㾱᷉ズ

㪉㡅㾵㚽䇑㼍㬨㋪ㅴ㬽⭥ ᱄᷊
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ズ㪉䄜ビ⭆⭥㞛⪇㏎⥃㬵䐜⟝⼍㑬䄜⥃㬵᷍ゕ㦘Ⰹ㶙㕈⫙㌎㬨ⴒ⭝䐣㑬 I/O㠠

㈒᱄䊻⡟㏞䐱᷍--to group䇪 Lustre OSS䔊⧪᷍--from group䇪ェ㰄ㅻ⮄䔊⧪᱄㋪

䄵䊻⪬㞛⪇㏎⥃㬵䐱㳎ゴ⭻ⱟ⥃㬵㎕䐕㾱⭨㔝ㅻ⮄⭞MDS⭥ ping᷍䄵⥊㋕ネ⥊⮄㬨

㧈⼯䇑㼍ls -l㆙⧭⭥᱄

䇱㑞䐷㏁㾮⭥⥃㬵㋪䇤ᷛ

• ping - ping㪛⧪䄜ビⰭ⭥㤌㤔㼜㻃᷍䄵⪆ⳃ䄜㵍䂚ビⰭ⭥㼍䇇᱄Ping䇱䑛䇻

㦘Ⰹ䁴⧺⼮㾂㼜㻃㋋㼛⤃㚄㛃 Lustre䊋㭞㈾㒘㑠᱄

• brw -䊻 brw᷉㞛㑠Ⱒ㾕᷊⥃㬵䐱᷍㭞㈾⪴㚠⢋⪌㭅⭞䊕᷉brwread᷊〓㭞㈾⪴

䊕⪌㭅⭞㚠⢋᷉brwwrite ᱄᷊㞛㑠⪌㭅⭥⫔㾂㬚䇤 size⤯㭞㪉䐤᱄brw⥃㬵䇱䑛

䇻㦘Ⰹ㶙㕈⫙㌎⼮㚄㛃 Lustre /O㒘㑠᱄

㻣㘇⭥㏞䓴⪕ㅉ㑬䄜㘜㸋bulk_rw⭥㞛⪇㏎᱄,㦜⽔㳎ゴ㑬㑞brw⥃㬵᱄⭻䄜

⥃㬵㚄㛃Ⱒ操作᷍1M㭞㈾⪴ⴟ㹒㡘ⳃ㯮⭞㋮⿈Ⱜ᷍㆙㾱ビ⭆㭞㈾䂊䐅ネ⥊᱄⭻ⱟ

⥃㬵㚄㛃㾕操作᷍4K㭞㈾⪴㋮⿈Ⱜⳃ㯮⭞ⴟ㹒㡘᷍㆙㾱㶋䎜⭥㭞㈾䂊䐅ネ⥊᱄

1 lst add_batch bulk_rw

2 lst add_test --batch bulk_rw --from readers --to servers \

3 brw read check=simple size=1M

4 lst add_test --batch bulk_rw --from writers --to servers \

5 brw write check=full size=4K

㒘㑠㚄㬞⼮⥃㬵㣠Ⱙ䇪⥃㬵㏁㾮᱃⥃㬵ㅻ⮄⤝᱃⥃㬵⤃ⳃ㾵⼮ RDMA操作㏁㾮

⭩㭕㾵㉗Ⰹ᱄䇱ⷝⱁ㼋㻙㾦㻃᷍㤌⤯ボ⡟䍣⭻ 3.3ㅻ''㞛⪇㏎⼮⥃㬵㘝㒏''᱄

32.2.4. ㅦ⡟䂚㏞

⪬ LNet䓵ネㅦ⡟䂚㏞㚄㛃㑬䊻 InfiniBand㶙㕈㩰⭥㋮⿈Ⱜⳤ㸫 TCP㶙㕈㩰⭥䄜䔊

ⴟ㹒㡘⭥㒘㑠㚄㬞᷉㵉⺞ LNet㔘䇪㡘㑍ㅴ ᱄᷊䊻䎃㏞䓴䐱᷍䄜⟌⭥㋮⿈Ⱜ䎞䊻Ⱒ᷍䄜

⟌⭥㋮⿈Ⱜ䎞䊻㾕᱄

䊻㋹䐧㲉ㅻ⮄㩰䊬㾱⪬ㅦ⡟ᷛ

1 #!/bin/bash

2 export LST_SESSION=$$

3 lst new_session read/write

4 lst add_group servers 192.168.10.[8,10,12-16]@tcp

5 lst add_group readers 192.168.1.[1-253/2]@o2ib

6 lst add_group writers 192.168.1.[2-254/2]@o2ib

7 lst add_batch bulk_rw

8 lst add_test --batch bulk_rw --from readers --to servers \
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9 brw read check=simple size=1M

10 lst add_test --batch bulk_rw --from writers --to servers \

11 brw write check=full size=4K

12 # start running

13 lst run bulk_rw

14 # display server stats for 30 seconds

15 lst stat servers & sleep 30; kill $!

16 # tear down

17 lst end_session

䓃䅃

ⶤㅦ⡟㋪ビ⭆⭹㏜䇤 shell⢅㑠〓㘝㒏㾱⤯㭞⪌⭾䔊 NID⤯㭞᷉㬫䇤䇻㵉䇤㚠⭥ ᱄᷊

32.3. LNet䓵ネ㘝㒏㰘䅞

LNet self-test (lst)㬖䇤⧭㿓䇤䇻ⳃ⨗ LNet䓵ネ㘝㒏᱄lst㿉䄋䄜㾊㘝㒏㾱⤯㭞᱄

⭻䄜⤯㭞㸋㘝㒏㘜⧧᷍⽔㘇⭥⤯㭞䇪㘝㒏䐙Ⰹ᱄

32.3.1. 。⿑㘝㒏

䎃䄜㾂ㅻㆊ㩽 lst。⿑㘝㒏᱄

LST_FEATURES

lst㬚䇤LST_FEATURES㈔⢅㑠㎕㦘Ⰹ㡕䇤㚥㾊㋪䁂⹇㚽᱄㰚䇱⹇㚽Ⱍ㚍㦰㸋㆜

䇤᱄LST_FEATURES䐈⧷⭥䐖䇱ᷛ

• 1 -㸋 LNet䓵ネ㡕䇤㋪⢅⭥䄔㘇⫔㾂᱄

㬟㏞ᷛ

1 export LST_FEATURES=1

LST_SESSION

lst㬚䇤 LST_SESSION㈔⢅㑠䊻⡟⭹䓵ネ㋹䐧㲉ㅻ⮄㩰⢋㬗。⿑᱄ⶤ⢅㑠䇇㸋

⢋㬗ㅻ⮄㩰㗠。⿑㆙⧭⭥㸉䄜㭞䓷䐖᱄䊻 shellㅦ⡟㚻ㅌ㡅㪉䐤㸋 shell㆙⧭ ID⳨⧄

Ⳟ⢄᷍䎃䂚䄓䇱䅇䇻ㅜ⿆㬞㬚䇤᱄゙⽖㰚䇱⭥lst㘝㒏Ⱍ㿉䄋㪉䐤LST_SESSION᱄

㬟㏞ᷛ

1 export LST_SESSION=$$

new_session [--timeout SECONDS] [--force] SESSNAME

⪕ㅉ䄜㘜㸋 SESSNAME⭥㾣。⿑᱄
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⤯㭞 㯖㘘

--timeout seconds 。⿑⭥㋹䐧㲉⧍㬒䐖᱄㧈⺜䊻⪬㠻ヅ㰝䄜䐒⡄⧷㋶㻱䓕㲍

᷉ゕ㗜䇱㘝㒏ⳃ⨗᷊᷍ 。⿑ㅌ䓵Ⱀㆂ㭙᱄

--force ㆂ㭙⨆㵜⭥。⿑᱄䎃㉗Ⰹ㑬䄜。⿑䈌㒎䄜。⿑⥛㪛⨆

㵜㬒㯎''㬅⨗''᱄⭒⪬ㅻ⮄㩰䄲䇱』Ⱀ。⿑㬒᷍⨞⳨䐙Ⰹ㑬

--force ⢋䐟᷍ⴒ䋓⧃㬵⪕ㅉ㾣。⿑ㅌ㬈➽᱄㧈⺜䐙Ⰹ㑬

--force ⢋䐟᷍䋓』Ⱀ。⿑ㆂ㭙᱄㵍䂚⭹᷍㧈⺜。⿑⧃㬵

㳎ゴ䄲⡜㒎䄜。⿑''䍝䇱''⭥ㅻ⮄᷍䋓--force ⢋䐟ㅌ

䊫㿎⪬。⿑''㣵㦂''ⶤㅻ⮄᱄

name 㑱⨗。⿑〓⡉。⿑⨆㵜㬒⫓䇂⭥㋪Ⱒ䓷ⴜ⪏᱄

㬟㏞ᷛ

1 $ lst new_session --force read_write

end_session

㵄䐚⭒㣑。⿑䐱⭥㰚䇱操作⼮⥃㬵᷍⤃㤆⨞。⿑⭥䓕㲍᱄

1 $ lst end_session

show_session

㻵㬟。⿑㾦㻃᱄ⶤ㘝㒏㭅⨗䇱⭒㣑。⿑⭥㾦㻃᱄㰝⤜㿉䄋䊻⺞⧭㈔䐱Ⰹ䅆

LST_SESSION᱄

1 $ lst show_session

32.3.2. 䔊㘝㒏

䎃䄜㾂ㅻㆊ㩽 lst䔊㘝㒏᱄

add_group name NIDS [NIDs...]

⪕ㅉ䔊⤃㼓ⶤ䔊㳎ゴ⥃㬵ㅻ⮄⭥㑱⢎᱄

⤯㭞 㯖㘘

name 䔊⭥㘜⧧

NIDs 䄜䓷ⴜ⪏᷍㋪䄵㎊䍚㸋⟝⼍䄜〓ⱁ LNet NID᱄
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㬟㏞ᷛ

1 $ lst add_group servers 192.168.10.[35,40-45]@tcp

2 $ lst add_group clients 192.168.1.[10-100]@tcp 192.168.[2,4].\

3 [10-20]@tcp

update_group name [--refresh] [--clean status] [--remove

NIDs]

ⷝ㾣䔊䐱ㅻ⮄⭥䓕㲍〓⮘䎜䔊⧪䊒᱄㋪䇤䇻⪴䔊䐱㝦⨞㚔㾊䄲⡡㎄⭥ㅻ⮄᱄

⤯㭞 㯖㘘

--refresh 㯃㾣䔊䐱㰚䇱⤜』Ⱀㅻ⮄⭥䓕㲍᱄

--clean status ⪴䔊䐱㩟⨞㉀䇱䐙Ⰹ䓕㲍⭥ㅻ⮄᱄䓕㲍㋪㚽㬨ᷛ

active᷎ⶤㅻ⮄䎞⪇䇻⭒㣑。⿑ᷜ

busy᷎ⶤㅻ⮄⡜㡅㰜。⿑䍝䇱ᷜ

down᷎ⶤㅻ⮄⡜⢋エ㸋㻣㼀䓕㲍ᷜ

unknown᷎ⶤㅻ⮄䓕㲍㩱⤜㘘ᷜ

invalid᷎⨞』Ⱀ䓕㲍㶃⭥㦯䄜䓕㲍᱄

--remove NIDs ⪴䔊䐱䄧⨞䐙Ⰹㅻ⮄᱄

㬟㏞ᷛ

1 $ lst update_group clients --refresh

2 $ lst update_group clients --clean busy

3 $ lst update_group clients --clean invalid // \

4 invalid == busy || down || unknown

5 $ lst update_group clients --remove \192.168.1.[10-20]@tcp

list_group [name] [--active] [--busy] [--down] [--unknown]

[--all]

⫓䇂䔊⭥䇱㾦㻃ᷜ㧈⺜㸕䐙Ⰹ䔊᷍䋓㑱⨗⭒㣑。⿑䐱⭥㰚䇱䔊᱄

⤯㭞 㯖㘘

name 䔊㘜⧧

--active 㑱⨗䓕㲍㸋 active⭥ㅻ⮄

--busy 㑱⨗䓕㲍㸋 busy⭥ㅻ⮄
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⤯㭞 㯖㘘

--down 㑱⨗䓕㲍㸋 down⭥ㅻ⮄

--unknown 㑱⨗䓕㲍㸋 unknown⭥ㅻ⮄

--all 㑱⨗㰚䇱ㅻ⮄

㬟㏞ᷛ

1 $ lst list_group

2 1) clients

3 2) servers

4 Total 2 groups

5 $ lst list_group clients

6 ACTIVE BUSY DOWN UNKNOWN TOTAL

7 3 1 2 0 6

8 $ lst list_group clients --all

9 192.168.1.10@tcp Active

10 192.168.1.11@tcp Active

11 192.168.1.12@tcp Busy

12 192.168.1.13@tcp Active

13 192.168.1.14@tcp DOWN

14 192.168.1.15@tcp DOWN

15 Total 6 nodes

16 $ lst list_group clients --busy

17 192.168.1.12@tcp Busy

18 Total 1 node

del_group name

⪴。⿑䐱㩟⨞䄜䔊᱄㧈⺜ⶤ䔊⡜㦯⼯⥃㬵䅞䇤᷍䋓操作㬈➽᱄㧈⺜䔊䐱⭥ㅻ⮄㆗

䇪ⶤ䔊䅞䇤᷍䋓ㅌ㡅⪴⭒㣑。⿑䐱㳀⨗;ⴒ䋓᷍㰜㗨ㅌ㦵䊻⭒㣑。⿑䐱᱄

1 $ lst del_group clients

lstclient --sesid NID --group name [--server_mode]

㬚䇤lstclient㎕䊬㾱 userland䓵ネ㋮⿈Ⱜ᱄䇇㻩䊻㋹䐧㲉㩰⪕ㅉ。⿑᷍㦜⽔䊺䐕

㾱lstclient㘝㒏᱄lstclient䐜䇱㑞㣠䐧䁂㼏ᷛ
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⤯㭞 㯖㘘

--sesid NID ⭻䄜㋹䐧㲉⭥ NID᱄

--group name 䄋ゴ㧌⭥⥃㬵䔊᱄

--server_mode ㋪䁂䁂㼏᱄⟝⼍⪬䁂㼏ㅌ㣠䐧 LNet䄵ⴟ㹒㡘⭥Ⳟ㬞⹅作᷍㧈㡕Ⱀ

ㅴ㬽㡘᷉㧈⺜⭸⥄ NID㿉䄋᷊〓㬚䇤㲹㦉Ⱜ㋻᱄䐜䊫㿎 root䇤⿈

㬚䇤--server_mode 䁂㼏᱄

㬟㏞ᷛ

1 Console $ lst new_session testsession

2 Client1 $ lstclient --sesid 192.168.1.52@tcp --group clients

㬟㏞ᷛ

1 Client1 $ lstclient --sesid 192.168.1.52@tcp |--group clients --server_mode

32.3.3. 㞛⪇㏎⥃㬵㘝㒏

䎃䄜㾂ㅻㆊ㩽 lst㞛㑠⥃㬵㘝㒏᱄

add_batch name

。⿑㡕Ⱀ㬒。⪕ㅉ䄜㘜㸋 batch⭥㚍㦰㞛⪇㏎⥃㬵ゐ᱄㛛㋪䄵㬚䇤add_batch䐙

Ⰹ㞛⪇㏎⥃㬵㘜⧧ᷛ

1 $ lst add_batch bulkperf

⪕ㅉ䄜㘜㸋 bulkperf ⭥㞛⪇㏎⥃㬵᱄

1 add_test --batch batchname [--loop loop_count] [--concurrency active_count]

[--distribute source_count:sink_count] \

2 --from group --to group brw|ping test_options

䊻㞛⪇㏎䐱㳎ゴ䄜⥃㬵᷍㡅⤯㭞㧈㻣㰚㬟ᷛ

⤯㭞 㯖㘘

--batch batchname 㘝㘜䄜䔊⥃㬵䄵⢄㰇⽔䐕㾱᱄

--loop loop_count 䊬㾱⥃㬵⭥⪯㭞᱄

--concurrency active_count 䄜⪯ゅ』⭥㤌㤔㭞᱄

--distribute source_count: 㸋䐙Ⰹ⥃㬵㦘Ⰹ㋮⿈Ⱜㅻ⮄䈌ⴟ㹒㡘ㅻ⮄
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⤯㭞 㯖㘘

sink_count ⭥⡩㔫᱄䎃ㅌ䊫㿎㛛䐙Ⰹⷘ䐷㵹㠬᷍㧈䄜

ⰵ䄜᱃ⱁⰵⱁᷜㅌ䊕䔊⼮㚠⢋䔊⿏⧪䓴

ゐ᷍䐜䇱㎕䓵䊕䔊䓴ゐ⭥ㅻ⮄䈌㎕䓵㚠⢋

䔊䓴ゐ⭥ㅻ⮄㠆㞅㬒⤦㚽㆙㾱㵉㾦᱄

--from group 䊕䔊᷉⥃㬵㋮⿈Ⱜ ᱄᷊

--to group 㚠⢋䔊᷉⥃㬵ⴟ㹒㡘 ᱄᷊

ping ⳃ㯮䄜ビⰭ⭥㤌㤔㾦㻃᷍㬶〒䄜ビⰭ⭥

䇇⫑㼜㻃᱄ⷝⱁ㚻㦾㤌⤯ボ 2.3ㅻ

''Ⰹ䅆⼮䊬㾱⥃㬵''᱄ping㗜䇱㦯⼯ゴ䁂㼏᱄

brw 㬶〒䄜ビⰭ⭥䇇⫑㼜㻃᱄ⷝⱁ㚻㦾㤌⤯ボ

2.3ㅻ''Ⰹ䅆⼮䊬㾱⥃㬵''᱄䁂㼏䇱ᷛ

read | write᷎Ⱒ〓㾕᷍㚍㦰㸋Ⱒ᱄

size=bytes[KM]᷎䄵䓷ㅻ᷍㣈䓷ㅻ〓䍸

䓷ㅻ㸋⭆㸜⭥ I/O⫔㾂᷉ゕ size= 1024᷍

size=4K᷍size=1M᷊ᷜ 㚍㦰䐖㬨 4㣈䓷ㅻ᱄

check=full|simple᷎㭞㈾㾄䂊ネ⥊᷉㭞㈾

㾄䂊⼮ ᱄᷊㚍㦰⤜㆙㾱⪬㼏㭞㈾㾄䂊ネ⥊᱄

䇱⤯㭞 distribute㬚䇤⭥㬟㏞

1 Clients: (C1, C2, C3, C4, C5, C6)

2 Server: (S1, S2, S3)

3 --distribute 1:1 (C1->S1), (C2->S2), (C3->S3), (C4->S1), (C5->S2),

4 \(C6->S3) /* -> means test conversation */ --distribute 2:1 (C1,C2->S1),

(C3,C4->S2), (C5,C6->S3)

5 --distribute 3:1 (C1,C2,C3->S1), (C4,C5,C6->S2), (NULL->S3)

6 --distribute 3:2 (C1,C2,C3->S1,S2), (C4,C5,C6->S3,S1)

7 --distribute 4:1 (C1,C2,C3,C4->S1), (C5,C6->S2), (NULL->S3)

8 --distribute 4:2 (C1,C2,C3,C4->S1,S2), (C5, C6->S3, S1)

9 --distribute 6:3 (C1,C2,C3,C4,C5,C6->S1,S2,S3)
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--distribute 1:1㸋㚍㦰㪉䐤᷍ゕ䄜䊕ㅻ⮄䈌䄜㚠⢋ㅻ⮄㆙㾱㵉㾦᱄

㬚䇤 --distribute 1: n᷉n㸋㚠⢋䔊⭥⫔㾂᷊㬒᷍䄜䊕ㅻ⮄䈌㚠⢋䔊⭥㰚

䇱ㅻ⮄㆙㾱㵉㾦᱄

䓃䅃᷍㧈⺜䊕ㅻ⮄⡩㚠⢋ㅻ⮄ⱁ᷍䋓㚔㾊䊕ㅻ⮄㋪㚽⹓㼎㼁㵍⭥㚠⢋ㅻ⮄᱄㧈⺜㚠

⢋ㅻ⮄㭞ⱁ䇻䊕ㅻ⮄㭞᷍䋓㝦㘜ㅰⷀ⭥㚠⢋ㅻ⮄ㅌ⪇䇻㋶㻱䓕㲍᱄

䇱 brw⥃㬵⭥㬟㏞

1 $ lst add_group clients 192.168.1.[10-17]@tcp

2 $ lst add_group servers 192.168.10.[100-103]@tcp

3 $ lst add_batch bulkperf

4 $ lst add_test --batch bulkperf --loop 100 --concurrency 4 \

5 --distribute 4:2 --from clients brw WRITE size=16K

䊻㩰㘇⭥㏞䓴䐱᷍䄜㘜㸋 bulkperf ⭥㞛㑠⥃㬵ㅌ䐕㾱 16k䓷ㅻ⭥㞛㑠㾕㧌㤌㤔᱄

䊻⪬⥃㬵䐱᷍㑞䔊⭥㯥㋮⿈Ⱜ᷉䊕᷊⢑㾕㧌㯥㲉ⴟ㹒㡘᷉㚠⢋᷊᷍ 㧈㻣㰚㬟ᷛ

• 192.168.1.[10-13]ㅌ㾕㧌 192.168.10.[100,101]

• 192.168.1.[14-17]ㅌ㾕㧌 192.168.10.[102,103]

list_batch [name] [--test index] [--active] [--invalid]

[--server|client]

㑱⨗⭒㣑。⿑䐱⭥㞛㑠⥃㬵〓㑱⨗㞛㑠⥃㬵䐱⭥㋮⿈Ⱜ⼮ⴟ㹒㡘ㅻ⮄᱄

⤯㭞 㯖㘘

--test index 㑱⨗㞛⪇㏎䐱⭥⥃㬵᱄㧈⺜㸕㬚䇤㦯⼯䁂㼏᷍䋓。㑱⨗ⶤ㞛⪯

䐱⭥㰚䇱⥃㬵᱄㧈⺜㬚䇤㻣㑱䁂㼏䐏䄜᷍䋓䐜㑱⨗䐙Ⰹ⭥⥃㬵ᷛ

active᷎䐜㑱⨗』Ⱀ⭥⥃㬵ᷜ

invalid᷎䐜㑱⨗㸿㾈⭥⥃㬵ᷜ

server/client᷎㑱⨗⪬㞛㑠⥃㬵⭥ⴟ㹒㡘⼮㋮⿈Ⱜㅻ⮄᱄

㬟㏞ᷛ

1 $ lst list_batchbulkperf

2 $ lst list_batch bulkperf

3 Batch: bulkperf Tests: 1 State: Idle

4 ACTIVE BUSY DOWN UNKNOWN TOTAL

5 client 8 0 0 0 8
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6 server 4 0 0 0 4

7 Test 1(brw) (loop: 100, concurrency: 4)

8 ACTIVE BUSY DOWN UNKNOWN TOTAL

9 client 8 0 0 0 8

10 server 4 0 0 0 4

11 $ lst list_batch bulkperf --server --active

12 192.168.10.100@tcp Active

13 192.168.10.101@tcp Active

14 192.168.10.102@tcp Active

15 192.168.10.103@tcp Active

run name

䊬㾱⪬㞛㑠⥃㬵ᷛ

1 $ lst run bulkperf

stop name

㵄䐚⪬㞛㑠⥃㬵ᷛ

1 $ lst stop bulkperf

query name [--test index] [--timeout seconds] [--loop

loopcount] [--delay seconds] [--all]

⥊䁐㞛㑠⥃㬵䓕㲍ᷛ

⤯㭞 㯖㘘

--test index 䐜⥊䁐䐙Ⰹ⥃㬵᱄⥃㬵⭥㡑㬝㰘䅞㸋 1᱄

--timeout seconds ⭩⫞ RPC⭥⧍㬒㬒ヅ᱄㚍㦰䐖㬨 5㘌᱄

--loop # ⥊䁐⭥䁎⪯㭞᱄

--delay seconds 㗠⪯⥊䁐⭥㬒ヅヅⷕ᱄㚍㦰䐖㬨 5㘌᱄

--all 㞛⪇㏎〓⥃㬵䐱㰚䇱ㅻ⮄⭥䓕㲍㑱⢎᱄

㬟㏞ᷛ

1 $ lst run bulkperf

2 $ lst query bulkperf --loop 5 --delay 3

3 Batch is running

4 Batch is running
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5 Batch is running

6 Batch is running

7 Batch is running

8 $ lst query bulkperf --all

9 192.168.1.10@tcp Running

10 192.168.1.11@tcp Running

11 192.168.1.12@tcp Running

12 192.168.1.13@tcp Running

13 192.168.1.14@tcp Running

14 192.168.1.15@tcp Running

15 192.168.1.16@tcp Running

16 192.168.1.17@tcp Running

17 $ lst stop bulkperf

18 $ lst query bulkperf

19 Batch is idle

32.3.4. 㡅㰜㘝㒏

䎃䄜㾂ㅻㆊ㩽 lst㘝㒏᱄

ping [-session] [--group name] [--nodes NIDs] [--batch

name] [--server] [--timeout seconds]

㼓ㅻ⮄ⳃ㯮'hello'⥊䁐᱄

⤯㭞 㯖㘘

--session 㼓⭒㣑。⿑⭥㰚䇱ㅻ⮄ⳃ㯮 Ping᱄

--group name 㼓䐙Ⰹ䔊⭥ㅻ⮄ⳃ㯮 Ping᱄

--nodes NIDs 㼓䐙Ⰹㅻ⮄ⳃ㯮 Ping᱄

--batch name 㼓㞛⪇㏎⭥㰚䇱㋮⿈Ⱜⳃ㯮 Ping᱄

--server ㅌ RPCⳃ㯮⭞㰚䇱ⴟ㹒㡘ㅻ⮄ⱙ⤜㬨㋮⿈Ⱜㅻ⮄᱄ⶤ䁂㼏

㆗⼮--batch name 䄜㡑㬚䇤᱄

--timeout seconds RPC⧍㬒㬒ヅ᱄

㬟㏞ᷛ

1 # lst ping 192.168.10.[15-20]@tcp
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2 192.168.1.15@tcp Active [session: liang id: 192.168.1.3@tcp]

3 192.168.1.16@tcp Active [session: liang id: 192.168.1.3@tcp]

4 192.168.1.17@tcp Active [session: liang id: 192.168.1.3@tcp]

5 192.168.1.18@tcp Busy [session: Isaac id: 192.168.10.10@tcp]

6 192.168.1.19@tcp Down [session: <NULL> id: LNET_NID_ANY]

7 192.168.1.20@tcp Down [session: <NULL> id: LNET_NID_ANY]

stat [--bw] [--rate] [--read] [--write] [--max] [--min]

[--avg] " " [--timeout seconds] [--delay seconds] group|NIDs

[group|NIDs]

䄜〓ⱁㅻ⮄⭥䓽㳆㾵㚽⼮ RPC统ェ㾦㻃᱄

⤯㭞 㯖㘘

--bw 㻵㬟䐙Ⰹ䔊/ㅻ⮄⭥⫙㌎

--rate 㻵㬟䐙Ⰹ䔊/ㅻ⮄⭥ RPC㔫

--read 㻵㬟䐙Ⰹ䔊/ㅻ⮄⭥Ⱒ操作统ェ㾦㻃

--write 㻵㬟䐙Ⰹ䔊/ㅻ⮄⭥㾕操作统ェ㾦㻃

--max 㻵㬟统ェ㾦㻃䐱⭥䔏⫔䐖

--min 㻵㬟统ェ㾦㻃䐱⭥䔏㾂䐖

--avg 㻵㬟统ェ㾦㻃䐱⭥㠞㉚䐖

--timeout seconds 统ェ㭞䓷䐱⭥ RPC⧍㬒㬒ヅ᱄㚍㦰㸋 5㘌᱄

--delay seconds 统ェ㭞䓷䐱⭥㬒ヅヅⷕ᷉䄵㘌㸋⭆㸜 ᱄᷊

㬟㏞ᷛ

1 $ lst run bulkperf

2 $ lst stat clients

3 [LNet Rates of clients]

4 [W] Avg: 1108 RPC/s Min: 1060 RPC/s Max: 1155 RPC/s

5 [R] Avg: 2215 RPC/s Min: 2121 RPC/s Max: 2310 RPC/s

6 [LNet Bandwidth of clients]

7 [W] Avg: 16.60 MB/s Min: 16.10 MB/s Max: 17.1 MB/s

8 [R] Avg: 40.49 MB/s Min: 40.30 MB/s Max: 40.68 MB/s

䐙Ⰹ䔊㘜⧧᷉group᷊ㅌ㸋ⶤ⥃㬵䔊䐱⭥㰚䇱ㅻ⮄㬶ゐ统ェ㾦㻃᱄㏞㧈ᷛ
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1 $ lst stat servers

servers㬨䇪 lst add_group⪕ㅉ⭥䔊⭥㘜⧧᱄

䐙ⰉNIDⳗ㸈 ( NIDs)ㅌ㸋䁂Ⰹㅻ⮄㬶ゐ统ェ㾦㻃᱄㏞㧈ᷛ

1 $ lst stat 192.168.0.[1-100/2]@tcp

䐜䇱 LNet㾵㚽统ェ㾦㻃㋪䇤᱄㚍㦰㤊㌗㻣᷍㰚䇱统ェ㾦㻃Ⱍ。㻵㬟᱄䇤⿈㋪䄵㬚

䇤䎃㾊䁂㼏䐙Ⰹゴ㾦㻃᱄

show_error [--session] [group|NIDs]...

㑱⨗⥃㬵ㅻ⮄㩰䍰 RPC㭞㑠ᷛ

⤯㭞 㯖㘘

--session 㑱⨗⭒㣑⥃㬵。⿑䐱⭥⫎㹔᱄⪬䁂㼏⤜。㑱⨗㏛㬘 RPC⫎㹔᱄

㬟㏞ᷛ

1 $ lst show_error client

2 sclients

3 12345-192.168.1.15@tcp: [Session: 1 brw errors, 0 ping errors] \

4 [RPC: 20 errors, 0 dropped,

5 12345-192.168.1.16@tcp: [Session: 0 brw errors, 0 ping errors] \

6 [RPC: 1 errors, 0 dropped, Total 2 error nodes in clients

7 $ lst show_error --session clients

8 clients

9 12345-192.168.1.15@tcp: [Session: 1 brw errors, 0 ping errors]

10 Total 1 error nodes in clients

⭻㧞㬏㧞䍣ⰵ Lustre文件系统㆙㾱〚䓝⥃㬵 (LustreI/O⹅㉀㼅)

33.1. 㬚䇤 Lustre I/O⹅㉀㼅

Lustre I/O ⹅㉀㼅䐱⭥⹅㉀䇤䇻ⰵ Lustre 文件系统䇓件㆙㾱〚䓝⥃㬵᷍⤃䊻➓䓑

Lustre㧎件䐏㣑㦘㦰䇓件㬨ⴒ䎞⧄⹅作᱄㰝䄓㋪䄵䇤㎕䂊䐅ゐ㦛䐱ⷘ䐷䇓件⼮㧎件⥄⭥

㾵㚽᷍⥊䍳⼮㝦⨞ I/O㸫㳃᱄

㵉⧄᷍㾵㚽⥃㬵⪴⭆䊎㬝㪉⡙㋋㬝᷍㦜⽔䊺⭞㪉⡙䔊᱄䄜⭊ㅉ㑃㑬䊎㬝㾵㚽᷍㡅

㰜㧎件⥄㈮。䑑ㅆ䋗ゴ⤃㆙㾱⥃㬵᱄
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33.1.1. Lustre I/O⹅㉀㼅㚻㦾

I/O⹅㉀㼅⟝⼍㧞⥃㬵᷍㡅䐱㗠⥃㬵Ⱍ。⥃㬵 Lustre㧎件ⰲ䍜䐱⭥䄜ⷝⷀ⥄

⪯⭥㧎件⥄ᷛ

• sgpdd-survey -䐜⥃㑠㪉⡙⭥〚⪂''㕄〛''㾵㚽᷍㦧⺞㚻⼬㌊㪉⡙⥄᷍⨆㤙

⫇⼮文件系统᱄

• obdfilter-survey -䐒ㅴ䊻 OSSㅻ⮄㩰〓㵉⺞㶙㕈䊻 Lustre㋮⿈Ⱜ㩰⥃㑠䄜

〓ⱁ OST⭥㾵㚽᱄

• ost-survey -⭆Ⱑⰵ OST䐕㾱 I/O操作㎕㆙㾱㾵㚽⡩ㅰ᷍䄵ネ⥃ OST㬨ⴒ䇪䇻

䇓件㸫㳃㾵㚽㬽㰑᱄

㵉⧄䊻䎃㾊⥃㬵䐱᷍Lustre文件系统䇇ⶤ㳂⹊ 85-90᷆⭥䊎㬝㪉⡙㾵㚽᱄

stats-collect㬖䇤⧭㿓䋑㬶ゐ㎕䓵 Lustre㋮⿈Ⱜ⼮ⴟ㹒㡘⭥䇇䇤⧭㿓㹗㾦

㻃᱄ⷝⱁ㚻㦾ボ⭻ 6ㅻ''㬶ゐ䇇䇤⧭㿓㹗㾦㻃᷉stats-collect᷊''᱄

33.1.2. Lustre I/O⹅㉀㼅㬚䇤䓝⡙

⡹㿌㕛䔄䄵㻣㳖件⤦㚽㬚䇤 Lustre I/O㲸件䐱⭥⥃㬵ᷛ

• ㋪䊻系统䐱ⰵㅻ⮄㆙㾱䊗⧭㘃㗽ⳤ㸫᷉ssh〓 rsh ᱄᷊

• LNet䓵ネ䄲㶋⧪᷍Lustre㶙㕈䄲䎞⧄➓䓑ゑ㞅䐤᱄

• Lustre文件系统㧎件䄲➓䓑᱄

• sg3_utils㧎件⟝㳂⹊㑬 sgp_dd⹅㉀᷉sg3_utils㸋Ⱑ㑃⭥ RPM㧎件⟝᷍㋪

㵉⺞ YUM䊻㶙㩰〒㦂 ᱄᷊

⪴ https://downloads.whamcloud.com/㻣䊹 LustreI/O⹅㉀㼅 (lustre-iokit)᱄

33.2. ⥃㬵䊎㬝䇓件 I/O㾵㚽 (sgpdd-survey)

sgpdd-survey⹅㉀䇤䇻⥃㬵䊎㬝䇓件⭥㕄〛 I/O㾵㚽᷍㵍㬒㦧⺞㈂㋪㚽ⱁ⭥㚻

⼬᱄⡟⮘⥊㵉⺞㚄㛃 OSTⴟ㹒ⱁ㳖⫙文件㎕⢎䎘 SCSI㪉⡙⭥㾵㚽᱄⪬⮘⥊㬶ゐ⭥㭞

㈾㋪䄵⟐䑛㛛㑬ㆃ⪬㪉⡙⭥ Lustre OST⭥㾵㚽䊅㠻᱄

ⶤㅦ⡟㬚䇤sgp_dd䐕㾱䊎㬝⪦㝭 I/O᱄㰝㬚䇤㭞㑠㋪⢅⭥sgp_dd㼀⧭䊬㾱᷍䄵㻵

㬟㾵㚽㧈⼯㰇䓦㤌㤔ⰴ㑱㪏Ⱙ⭥⢅⿐ⱙ⢅⿐᱄

ⶤㅦ⡟㪛⧪㭞㑠㋪⢅⭥sgp_dd㬖㏞᷍㗠㬖㏞Ⱒ㦂〓㾕㧌⪦㝭⭥⤜㵍㤙䈓᷍⪴ⱙ

䁾㬟ⱁ⤃ⳃ⭥㳖⫙文件⭥㾵㚽⥏䅍᱄

㻣㘇ㆊ㩽㑬䇱⪦㝭㾵㚽⥃㑠⭥䄜㾊ゝ㣪⼮ボㆃ᱄㡅䐱䄜㾊㾦㻃䎌ⰵ⭥㬨 RAID䎔

㑱〓 Linux RAID⭥㬖㬊᱄
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• 㾵㚽㬽㻿䇻䔏㕞⭥⪦㝭᱄䊻⪕ㅉ RAID䎔㑱䐏㣑᷍⢑ⰵ㰚䇱⪦㝭㆙㾱〚䓝⥃㬵᱄

㸳㗨㈎⧄。䈗⭞䎔㑱䐱㰚䇱㪉⡙⭥㤞Ⱀ㡘㾵㚽⤜䄜䐣⭥㤊㌗᷍㤌ⷝ⡩㡅㰜⪦㝭

㕞⭤ⱁ⭥⪦㝭᱄

• ⪦㝭⼮䎔㑱ⰵ㤌㤔⫔㾂⳨⧄㘕ⶱ᱄䄋㦘ⰉⷙⰉ⪦㝭⭥䔏ゲ㤌㤔⫔㾂᷍㤌㬚䇤⤜㵍

㤌㤔⫔㾂᷉⪴ 4 KB᱃1MB⭞ 2 MB᷊ⰵ⪦㝭㆙㾱〚䓝⥃㬵᱄

䓃䅃

sgpdd-surveyㅦ⡟。ⶓⶨ䎞䊻⥃㬵⭥㪉⡙᷍⪴ⱙ⭝䐣ⶤ㪉⡙㩰㰚䇱㭞㈾Ⰻ㬈᱄

䅓⪬᷍䁂䋒䄋⥃㬵⭥㪉⡙㬒㤌㹒⡹㾂㾥᱄

ゴ䊹㰚䇱 LUN⭥䎔㑱㾵㚽⤃⤜䓽㬨䈌⭆ LUN⭆Ⱑ⥃㬵㬒⭥㾵㚽㼁㠆㞅᱄

⡹䄋㳖件:

• sg3_utils㧎件⟝⭥sgp_dd⹅㉀᱄

• Lustre㧎件⤜㩺⡹㿉⭥᱄

⡜⥃㬵⭥㪉⡙⡹㿌㕛䔄䄵㻣㑞䄋㤔䐏䄜ᷛ

• 㧈⺜㪉⡙㬨 SCSI㪉⡙᷍䋓㰝⡹㿌⨗㻷䊻sg_map⭥㭅⨗䐱᷉㦘⡄㚻⼬㚄㌊sg䄲ゴ

䊹 ᱄᷊

• 㧈⺜㪉⡙㬨䊎㬝㪉⡙᷍䋓㰝⡹㿌⨗㻷䊻raw -qa⭥㭅⨗䐱᱄

䊎㬝㪉⡙⼮ SCSI㪉⡙䊻⥃㬵⺇ⳗ䐱⤜㚽」⼰㬚䇤᱄

䓃䅃

㧈⺜㛛㿉䄋⪕ㅉ䊎㬝㪉⡙䄵㬚䇤sgpdd-survey⹅㉀᷍㤌䓃䅃ᷛ䇪䇻㚔㾊⟇⡟⭥''

䊎㬝''㬖䇤⧭㿓᷉⟝㎉ Red Hat Enterprise Linux 4U4㳂⹊⭥⟇⡟᷊⭥㚔㾊⟇⡟䐱⭥⫎㹔᷍

䊎㬝㪉⡙ 0㸿ⳉ㬚䇤᱄

33.2.1. ⮘㬵 Linux⫇⪃㪉⡙

⪌㭅⫔㑠 I/O㭞㈾᷉1 MB᷊⭞⪦㝭᷍㋪㚽㿉䄋㧈㬨⮘䎜䄵㻣゙㚻⼬⤯㭞ᷛ

1 /sys/block/sdN/queue/max_sectors_kb = 4096

2 /sys/block/sdN/queue/max_phys_segments = 256

3 /proc/scsi/sg/allow_dio = 1

4 /sys/module/ib_srp/parameters/srp_sg_tablesize = 255

5 /sys/block/sdN/queue/scheduler

䓃䅃

㵧プ㬚䇤⭥⮘Ⱙ⧭㿓㸋 deadline⼮ noop᱄㚍㦰㸋 deadline᷍䄓㋪ㅌ㡅㪉䐤㸋 noop᱄
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33.2.2. 䊬㾱sgpdd-survey

sgpdd-surveyㅦ⡟⡹㿌䄋ⷚ㈾⥃㬵⭥㲹Ⰹ㪉⡙䄵ゑㅦ⡟⡄⫇㡅⹅作⼮ㆂ⺜文件

⭥㸜䐤᷉㵉⺞䐙Ⰹ${rslt}⢅㑠᷊㎕㆙㾱䓵Ⰹ䅆᱄䓵Ⰹ䅆⢅㑠䊻ㅦ⡟㋋㬝⪇㘉㭗᱄

⭒sgpdd-surveyㅦ⡟䊬㾱㬒᷍㰝。⪕ㅉ⫔㑠⹅作文件⼮㑞ㆂ⺜文件᱄㰚䇱⪕ㅉ

⭥文件⭥㘜⧧Ⱍ䄵⢅㑠${rslt}䐱Ⰹ䅆⭥㚻㦾㸋㣑䓛᱄᷉㚍㦰䐖㬨/tmp᱄᷊ 䎃㾊文件⟝

㎉ᷛ

• ⟝⼍⢋䓝㭅⨗㭞㈾⭥文件᷉㧈 stdout᷊

rslt_date_time.summary

• 㑺㬒᷉tmp᷊文件

rslt_date_time_*

• 㬶ゐ tmp文件㆙㾱䊺⪯㆙㾱㼋㻙䂊䐅

rslt_date_time.detail

stdout⼮ .summary文件ㅌ⼍䄵㻣㏁㯧㚻㦾ᷛ

1 total_size 8388608K rsz 1024 thr 1 crg 1 180.45 MB/s 1 x 180.50 \

2 = 180.50 MB/s

㗠䄜㾱ⰵ䇇䇻䄜⥃㬵⭥䊬㾱᱄㗠䊬㾱⭥⥃㬵ㅌ㉀䇱⤜㵍㭞㑠⭥㼀⧭᱃エ㔝⫔㾂

〓㤙䈓㭞㑠᱄

• total_size -⡜⥃㬵文件⭥⫔㾂᷉䄵 KB㸋⭆㸜᷍䄵㩰㬟㏞䐱㸋 8 GB ᱄᷊

• rsz -エ㔝⫔㾂᷉䄵 KB㸋⭆㸜᷍䄵㩰㬟㏞㸋 1 MB ᱄᷊

• thr -㪛⧪ I/O⭥㼀⧭㭞㑠᷉䄵㩰㬟㏞㸋 1㼀⧭ ᱄᷊

• crg -⭒㣑㤙䈓᷍I/Oⳃ㯮⭞⭥⪦㝭㩰⭥⤜㼁ㅜ⭥㤙䈓⭥㭞㑠᷉䄵㩰㬟㏞㸋 1㤙

䈓᷍⢎㬟⤜㿉䄋㆙㾱㯲㰘 ᱄᷊

• MB/s -䓽⫙㌎᷍ゕ䓽㭞㈾⫔㾂⨞䄵㰚㿉㬒ヅ᷉䄵㩰㬟㏞㸋 180.45 MB/s ᱄᷊

• MB/s -㬄㻣⭥㭞䓷㻵㬟ᷛ㤙䈓㭞㑠 X䔏㕞⪦㝭⭥㾵㚽᷍作㸋ⰵ䓽⫙㌎⭥㶋䎜㾵ネ

⥊᱄

㧈⺜㼀⧭㲌ⱁ᷍sgp_ddㅦ⡟⤜㲌㋪㚽㞅 I/O⨆㤙᷍䋓。㭅⨗ ENOMEⱙ⤜㬨

䓽⫙㌎ㆂ⺜᱄

㧈⺜䄜〓ⱁsgp_dd㬖㏞㸕⧪⹇⡉⫙㌎᷍䋓。㭅⨗ FAILEDⱙ⤜㬨䓽⫙㌎ㆂ

⺜᱄
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33.3. OST㾵㚽⥃㬵 (obdfilter-survey)

obdfilter-surveyㅦ⡟㵉⺞⤜㵍㭞㑠⭥㼀⧭⼮ⰵ㼔᷉文件᷊㪛⧪㯔㿓 I/O᷍䄵㚄

㛃 Lustre㋮⿈Ⱜ⭥ I/O㚄㬞᱄

obdfilter-surveyㅦ⡟㋪䄵㸿㿉㦯⼯ⶪ䊅㶙㕈䐒ㅴ䊻 OSSㅻ⮄㩰䊬㾱᷍㎕⥃㑠

OST⫇⪃㾵㚽ᷜ䄓㋪䄵䊻 Lustre㋮⿈Ⱜ㩰䊗⧭䊬㾱᷍㎕⥃㑠⟝㎉㶙㕈㋋㼛䊻㚻⭥ OST

㾵㚽᱄

obdfilter-survey䇤䇻㘉〇䄵㻣㾵㚽㤊㌗ᷛ

• ⡟⭹文件系统᷎䊻䎃䐷㚄㬞㻣᷍obdfilter-surveyㅦ⡟䐒ㅴ䐕㾱䄜〓ⱁ

obdfilter㬖㏞᱄ⶤㅦ⡟㋪䄵䊻䄜〓ⱁ OSSㅻ⮄㩰䊬㾱᷉㧈㰚䇱 OSSⰝ

㑍ㅴ⭞㼁㵍⭥ⱁⰬ㋻⪦㝭䓴系统㬒 ᱄᷊

㬚䇤case = disk⤯㭞᷍䊬㾱ㅦ⡟ⰵ㰚䇱⭥⡟⭹ OST䊬㾱⥃㬵᱄ⶤㅦ⡟。䓵Ⱀネ

⥃㰚䇱⡟⭹ OST⤃ㅌ㡅⟝㎉䊻⮘⥊ㆂ⺜䐱᱄

䄋㆗䎌ⰵ㲹Ⰹ⭥ OST 䊬㾱⥃㬵᷍㤌㬚䇤 targets=parameter䊬㾱ㅦ⡟᷍㘘㦘

㑱⨗䄋⥃㬵⭥ OST᱄㧈⺜㚔㾊 OST 㸜䇻䊗⧭ㅻ⮄㩰᷍⨞㑬䐙Ⰹ OST 㘜⧧᷉㏞㧈᷍

oss2:luster-OST0004᷊㶃᷍㿉䐙Ⰹ㰝㗨⭥䑘〛㘜᱄

㰚䇱obdfilter㬖㏞Ⱍ㬨䐒ㅴ㤞Ⱀ⭥᱄ⶤㅦ⡟䓵Ⱀゴ䊹obdecho㚄㌊᷉㧈⺜㿉䄋

⭥⿑᷊⤃㸋㗠obdfilter㬖㏞⪕ㅉ䄜echo_client㬖㏞᷍䄵⢄䐒ㅴ㪛⧪ⰵ OST⭥

I/O㤌㤔᱄

ⷝⱁ㼋㻙㾦㻃᷍㤌⤯ボ⡟䍣⭻ 3.1ㅻ''⡟⭹⪦㝭㾵㚽⥃㬵''᱄

• 㶙㕈᷎䊻⪬㚄㬞㻣᷍Lustre㋮⿈Ⱜ㵉⺞㶙㕈㪛⧪ I/O㤌㤔᷍⭌䎃㾊㤌㤔⤜。ⳃ㯮⭞

OST文件系统᱄OSSㅻ⮄䊬㾱obdechoⴟ㹒㡘㎕ㅴ㬶㤌㤔᷍⭌䊻ㅌ㰝㗨ⳃ㯮⭞⪦

㝭䐏㣑Ⰻ㡛㰝㗨᱄

ㅌ⤯㭞 case=network⼮ targets=hostname|IP_of_server⪌⭾ⷙㅦ⡟᱄ⰵ

䇻㗠㶙㕈⥃㬵➙㏞᷍ㅦ⡟Ⱍ。䐕㾱㰚㿉⭥㪉䐤᱄

ⷝⱁ㼋㻙㾦㻃᷍㤌⤯ボ⡟䍣⭻ 3.2ㅻ''㶙㕈㾵㚽⥃㬵''᱄

• 㶙㕈㩰⭥䊗⧭文件系统 -䊻䎃䐷㚄㬞㻣᷍obdfilter-surveyㅦ⡟䊻 Lustre㋮⿈

Ⱜ㪛⧪䐢䊗⧭ OSS⭥ I/O᷍ㅌ㭞㈾㾕㧌文件系统᱄

ⰵ㰚䇱⡟⭹ OSC䊬㾱⥃㬵᷍㤌ㅌ⤯㭞case = netdisk⪌⭾ⷙㅦ⡟᱄㛛䄓㋪䄵ㅌ

䐙Ⰹ㑬䄜〓ⱁ䄋䊬㾱⥃㬵⭥ OSC 㪉⡙⭥⤯㭞target= parameter⪌⭾ⷙㅦ⡟

᷉㧈luster-OST0000-osc-ffff88007754bc00 ᱄᷊

ⷝⱁ㼋㻙㾦㻃᷍㤌⤯ボ⡟䍣⭻ 3.3ㅻ''⥃㬵䊗⧭⪦㝭㾵㚽''᱄

䓃䅃
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obdfilter-survey㉀䇱㣒䊻⭥㠧㾵᷍⫇䊻㾂ⶦ㔫Ⰻ㬈㭞㈾⭥ⴈ㻶᱄㸋

ㅖ⭮䎃䐷ⴈ㻶᷍⤜䇇䊻㭞㈾㿉䄋⡄⫇㸿㰑⭥㪉⡙㩰䊬㾱obdfilter-survey᱄

䅓⪬᷍䊬㾱obdfilter-survey⭥䔏ゲ㬒ヅ㬨䊻 Lustre 文件系统㵗㧌㪛⥛䐏㣑᱄

obdfilter-survey䊻㪛⥛文件系统㩰䊬㾱㋪㚽㬨➓㦌⭥᷍䅓㸋㰝㬚䇤ⰵ㼔㿓㑱 2

㎕⪕ㅉⰵ㼔᷍ⱙ䄜⟄文件系统㵉⧄㬚䇤ⰵ㼔㿓㑱 0⪕ㅉⰵ㼔᱄

㧈⺜obdfilter-survey⥃㬵䊻㶋⧪䐏㣑⡜䐶䐚᷍䋓。䋍⧪㩺㑠㋶ヅ⭥㒘㬈᱄㛛

㋪䄵⽗㔵㰝〓䐹㾣ⷒ㬞⿐文件系统᱄

obdfilter-surveyㅦ⡟⤜㚽㎊䍚⭞㭞㬏 OST᷍㰝㆗䇤䇻⥃㑠ⷘ⫇⪃䓴系统

⭥ I/O㾵㚽᷍ⱙ⤜㬨䎜系统⭥㋪㎊䍚㾵᱄

⡹㿌ⷚ㈾⥃㬵䔊件⼮ㅦ⡟⹅作文件⭥⡄⫇㸜䐤ⰵobdfilter-surveyㅦ⡟㆙㾱䓵

Ⰹ䅆᱄㤌䊻obdfilter-surveyㅦ⡟㋋㵘㘉㭗䓵Ⰹ䅆⢅㑠᷍⤃㲹⢑䓃䅃ㅦ⡟䐱㑱⨗⭥

㗠⤯㭞⭥䔏⫔䐖᱄

33.3.1. ⡟⭹⪦㝭㾵㚽⥃㬵

obdfilter-surveyㅦ⡟㋪䄵䓵Ⱀ〓手Ⱀ䊻⡟⭹⪦㝭㩰䊬㾱᱄⪬ㅦ⡟㵉⺞ㅌ⤜㵍

㼀⧭㭞᱃ⰵ㼔㭞⼮ I/O⫔㾂⭥⹅作䊹ⳃ㯮 OST⭞㎕㹗⫇⪃䇓件᷉⟝㎉㏎⫇⪃⭥文

件系统⼮ RAID⥄᷊⭥䎜㳆㵭㵣㑠᱄

䊬㾱obdfilter-surveyㅦ⡟ㅌ㭅⨗䇱⫇⪃䇓件㾵㚽⭥㾦㻃ゑ㡅䇓件⡆⼮⮄᱄

䊬㾱plot-obdfilterㅦ⡟㋪㬖㻷㭞㈾㋪㬴⿐᷍㰝ⷚ㈾obdfilter-survey⭥㭅

⨗㪛⧪䄜 CSV文件⼮䇤䇻⭝㧌⭞⮈䓴⢎ⷒ〓 gnuplot䐱⭥⤯㭞᱄

䊬㾱obdfilter-surveyㅦ⡟᷍㤌⪕ㅉ⢋䓝 Lustre文件系统㞅䐤᷍⤜㿉䄋㲹㭃⭥

㪉䐤᱄

䐕㾱䓵Ⱀ䊬㾱ᷛ

1. 㡕Ⱀ Lustre OSTs.

Lustre OST䇇䊹䊻䄋⥃㬵⭥ OSSㅻ⮄㩰᱄Lustre㋮⿈Ⱜ㚠㣑⤜㿉䄋㆙㾱䊹᱄

2. 㦘㦰obdecho㚄㌊䄲ゴ䊹᱄䊬㾱ᷛ

modprobe obdecho

3. 䊬㾱 obdfilter-surveyㅦ⡟᷍⤃㬚䇤⤯㭞 case=disk᱄

㏞㧈᷍䊬㾱䄜㑞ⰵ㼔 (nobjhi)᷍㑞㼀⧭ (thrhi)⼮ 1024 MB⪌㭅⫔㾂⭥⡟⭹⥃

㬵ᷛ

$ nobjhi=2 thrhi=2 size=1024 case=disk sh obdfilter-survey

4. 㾕㧌᱃ⶓⶨ㾕᱃Ⱒ㦂⭩⭥㾵㚽⥃㬵㧈㻣ᷛ
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1 # example output

2 Fri Sep 25 11:14:03 EDT 2015 Obdfilter-survey for case=disk from

hds1fnb6123

3 ost 10 sz 167772160K rsz 1024K obj 10 thr 10 write 10982.73 [

601.97,2912.91] rewrite 15696.54 [1160.92,3450.85] read 12358.60 [

938.96,2634.87]

4 ...

文 件 ./lustre-iokit/obdfilter-survey/README.obdfilter-survey

㳂⹊㑬䇱㭅⨗㚻㦾⭥ㆃ㬮㯖㘘ᷛ

1 ost 10 is the total number of OSTs under test.

2 sz 167772160K is the total amount of data read or written (in bytes).

3 rsz 1024K is the record size (size of each echo_client I/O, in bytes).

4 obj 10 is the total number of objects over all OSTs

5 thr 10 is the total number of threads over all OSTs and objects

6 write is the test name. If more tests have been specified they

7 all appear on the same line.

8 10982.73 is the aggregate bandwidth over all OSTs measured by

9 dividing the total number of MB by the elapsed time.

10 [601.97,2912.91] are the minimum and maximum instantaneous bandwidths seen

on

11 any individual OST.

12 Note that although the numbers of threads and objects are specifed per-OST

13 in the customization section of the script, results are reported aggregated

14 over all OSTs.

䐕㾱手Ⱀ䊬㾱ᷛ

1. 㡕Ⱀ Lustre OSTs᱄

Lustre OST䇇䊹䊻䄋⥃㬵⭥ OSSㅻ⮄㩰᱄Lustre㋮⿈Ⱜ㚠㣑⤜㿉䄋㆙㾱䊹᱄

2. 㦘㦰obdecho㚄㌊䄲ゴ䊹᱄䊬㾱ᷛ

modprobe obdecho

3. 㦘Ⰹ OST㘜᱄

䊻⫞⥃㬵⭥ OSSㅻ⮄㩰᷍䊬㾱 lctl dl㘝㒏᱄㘝㒏㭅⨗⭥⭻㯥㾱㑱⨗㑬 OST㪉

⡙㘜᷍㧈ᷛ
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1 $ lctl dl |grep obdfilter

2 0 UP obdfilter lustre-OST0001 lustre-OST0001_UUID 1159

3 2 UP obdfilter lustre-OST0002 lustre-OST0002_UUID 1159

4 ...

4. 㑱⨗㰚䇱㛛㻄㶜⥃㬵⭥ OSTs᱄

㬚䇤targets=parameter㑱⨗㰚䇱 OSTs᷍䇪㋶ⷒヅⷕ᱄➕㘜⧧㑱⨗⭆ OST᷍

㤌㬚䇤 fsname-OSTnumber ᷉㧈lustre-OST0001᷊⭥ⷒ㬞᷍⤜㿉䄋䐙Ⰹ MDS 〓

LOV᱄

5. 䊬㾱 obdfilter-surveyㅦ⡟᷍⤃㬚䇤⤯㭞 targets=parameter᱄

㏞㧈᷍䊬㾱䄜㑞ⰵ㼔 (nobjhi)᷍㑞㼀⧭ (thrhi)⼮ 1024 MB⪌㭅⫔㾂⭥⡟⭹⥃

㬵ᷛ

1 $ nobjhi=2 thrhi=2 size=1024 targets="lustre-OST0001 \

2 lustre-OST0002" sh obdfilter-survey

33.3.2. 㶙㕈㾵㚽⥃㬵

obdfilter-surveyㅦ⡟䐜㚽䊻㶙㕈㩰䓵Ⱀ䊬㾱᷍⤜㚽手Ⱀ䊬㾱⥃㬵᱄

䄋䊬㾱㶙㕈⥃㬵᷍㿉䄋㲹Ⰹ⭥ Lustre文件系统㪉䐤᷍⤃㦘⡄㕛䔄㞅䐤䄋㤔᱄

䐕㾱䓵Ⱀ䊬㾱ᷛ

1. 㡕Ⱀ Lustre OSTs᱄

Lustre OST䇇䊹䊻䄋⥃㬵⭥ OSSㅻ⮄㩰᱄Lustre㋮⿈Ⱜ㚠㣑⤜㿉䄋㆙㾱䊹᱄

2. 㦘㦰obdecho㚄㌊䄲ゴ䊹᱄䊬㾱ᷛ

modprobe obdecho

3. 㡕Ⱀlctl⤃ネ⥊㪉⡙㑱⢎㬨ⴒ㸋㋶᷍䊬㾱ᷛ

lctl dl

4. 䊬㾱 obdfilter-survey ㅦ⡟᷍㬚䇤⤯㭞 case=network ⼮ targets=

hostname|ip_of_server᷍㧈ᷛ

1 $ nobjhi=2 thrhi=2 size=1024 targets="oss0 oss1" \

2 case=network sh obdfilter-survey
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5. 䊻ⴟ㹒㡘Ⱜ᷍⥊㋕统ェ㾦㻃ᷛ

lctl get_param obdecho.echo_srv.stats

㡅䐱᷍echo_srv㸋䇪ㅦ⡟⪕ㅉ⭥ obdechoⴟ㹒㡘᱄

33.3.3. 䊗⧭⪦㝭㾵㚽⥃㬵

obdfilter-surveyㅦ⡟㋪䄵䓵Ⱀ〓手Ⱀ䊻㶙㕈⪦㝭㩰䊬㾱᱄䊬㾱㶙㕈⪦㝭⥃㬵᷍

㡕Ⱀ Lustre⢋䓝㞅䐤㘜᷍㸿㿉㲹㭃㪉䐤᱄

䐕㾱䓵Ⱀ䊬㾱ᷛ

1. 㡕Ⱀ Lustre OSTs᱄

Lustre OST䇇䊹䊻䄋⥃㬵⭥ OSSㅻ⮄㩰᱄Lustre㋮⿈Ⱜ㚠㣑⤜㿉䄋㆙㾱䊹᱄

2. 㦘㦰obdecho㚄㌊䄲ゴ䊹᱄䊬㾱ᷛ

modprobe obdecho

3. 䊬㾱 obdfilter-surveyㅦ⡟᷍㬚䇤⤯㭞 case=netdisk᷍㧈ᷛ

1 $ nobjhi=2 thrhi=2 size=1024 case=netdisk sh obdfilter-survey

䐕㾱手Ⱀ䊬㾱ᷛ

1. 㡕Ⱀ Lustre OSTs᱄

Lustre OST䇇䊹䊻䄋⥃㬵⭥ OSSㅻ⮄㩰᱄Lustre㋮⿈Ⱜ㚠㣑⤜㿉䄋㆙㾱䊹᱄

2. 㦘㦰obdecho㚄㌊䄲ゴ䊹᱄䊬㾱ᷛ

modprobe obdecho

3. 㦘Ⰹ OSC㘜᱄

䊻⫞⥃㬵⭥ OSSㅻ⮄㩰᷍䊬㾱 lctl dl㘝㒏᱄㘝㒏㭅⨗⭥⭻㯥㾱㑱⨗㑬 OSC㪉

⡙㘜᷍㧈ᷛ

1 $ lctl dl |grep obdfilter

2 3 UP osc lustre-OST0000-osc-ffff88007754bc00 \

3 54b91eab-0ea9-1516-b571-5e6df349592e 5

4 4 UP osc lustre-OST0001-osc-ffff88007754bc00 \

5 54b91eab-0ea9-1516-b571-5e6df349592e 5

6 ...
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4. 㑱⨗㰚䇱㛛㻄㶜⥃㬵⭥ OSCs᱄

㬚䇤targets=parameter㑱⨗㰚䇱 OSCs᷍䇪㋶ⷒヅⷕ᱄➕㘜⧧㑱⨗⭆

 OSC᷍㤌㬚䇤 fsname-OST_name-osc-instance᷉㧈lustre-OST0000-osc-

ffff88007754bc00᷊⭥ⷒ㬞᷍⤜㿉䄋䐙ⰉMDS〓 LOV᱄

5. 䊬㾱 obdfilter-surveyㅦ⡟᷍㬚䇤⤯㭞 targets=osc⼮ case=netdisk᱄

㏞㧈᷍䊬㾱䄜㑞ⰵ㼔 (nobjhi)᷍㑞㼀⧭ (thrhi)⼮ 1024 MB⪌㭅⫔㾂⭥⡟⭹⥃

㬵ᷛ

1 $ nobjhi=2 thrhi=2 size=1024 \

2 targets="lustre-OST0000-osc-ffff88007754bc00 \

3 lustre-OST0001-osc-ffff88007754bc00" sh obdfilter-survey

33.3.4. 㭅⨗文件

obdfilter-surveyㅦ⡟䊬㾱㬒᷍㰝。⪕ㅉ⫔㑠⹅作文件⼮㑞ㆂ⺜文件᱄㰚䇱

文件Ⱍ䄵⢅㑠 ${rslt}Ⰹ䅆⭥䐖作㸋㣑䓛᱄

文件 㯖㘘

${rslt}.summary ⼮ stdout䄜䂚

${rslt}.script_* 㗠䑘〛䄜⥃㬵ㅦ⡟文件

${rslt}.detail_tmp* 㗠 OST䄜ㆂ⺜文件

${rslt}.detail 㬶ゐㆂ⺜文件㆙㾱㬣⽔䂊䐅

obdfilter-surveyㅦ⡟⢊㏛䐕㾱䐙Ⰹ⥃㬵⭥㰚䇱㼀⧭⼮ⰵ㼔᷍⤃ネ⥊㰚䇱⥃㬵

⺞⧭㬨ⴒ䄲⧪⹇㶋⧪᱄

䓃䅃

obdfilter-survey㧈⺜ㅦ⡟䅍⧄䐶䐚〓䈗⭞⤜㋪⿷ⶕ⭥⫎㹔᷍䋓㋪㚽㸿ⳉ䎞⧄

㤆⨞ㅦ⡟᱄䊻䎃䐷㤊㌗㻣᷍㋪㚽㿉䄋手Ⱀ㤆⨞᷍⟝㎉䐶䐚㦯⼯䎞䊻䊬㾱⭥lctl㬖㏞᷉⡟

⭹〓䊗⧭᷊᷍ 㩟⨞ㅦ⡟⪕ㅉ⭥echo_client㬖㏞䄵ゑ㾗䊹obdecho᱄

33.3.4.1. ㅦ⡟㭅⨗ .summary文件ゑ obdfilter-surveyㅦ⡟⭥ stdout⟝⼍㏁㯧

䄵㻣㚻㦾ᷛ

1 ost 8 sz 67108864K rsz 1024 obj 8 thr 8 write 613.54 [ 64.00, 82.00]

㡅䐱ᷛ
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⤯㭞ゑ䐖 㯖㘘

ost 8 ⡜⥃㬵⭥ OSTs䓽㭞

sz 67108864K Ⱒ/㾕㭞㈾䓽㑠 (KB)

rsz 1024 エ㔝⫔㾂᷉㗠 echo_client I/O⭥⫔㾂᷍⭆㸜㸋 KB᷊

obj 8 㰚䇱 OSTs㩰⭥ⰵ㼔䓽㭞

thr 8 㰚䇱 OSTs㩰⭥㼀⧭䓽㭞

write ⥃㬵㘜᱄㧈⺜䐙Ⰹ㑬ⷝⱁ⭥⥃㬵㘜᷍㰝㗨Ⱍㅌ䊻㵍䄜㾱㻵㬟᱄

613.54 㰚䇱 OSTs㩰⭥䓽⫙㌎᷉䇪㭞㈾䓽MB㭞⨞䄵㰚⿉㬒ヅ⭤⭞᷊

[64, 82.00] 㗠 OST㩰⭥䔏⭮⼮䔏ⷀ⭥ゕ㬒⫙㌎

䓃䅃

㰅㦜䊻ㅦ⡟䓵Ⰹ䅆㬒᷍㼀⧭⼮ⰵ㼔⭥㭞㑠㬨➕㗠 OST䐙Ⰹ⭥᷍⭌䊻⡉ㆂ⺜㬒᷍

ⶤ㭞㑠〄䓽㑬㰚䇱 OSTs᱄

33.3.4.2. ㋪㬴⿐ㆂ⺜ 㸋㬚ㆂ⺜㋪㬴⿐᷍㸳㗨㋪䄵ㅌobdfilter-surveyㅦ⡟〄䓽㭞

㈾᷉㌎ⰩⰉ᷊⭝㧌⭞ Excel᷉ 〓㦯⼯㵝㾯⟝᷊䐱᷍⤃〇䐧㵝㼒⡩ㅰ⫙㌎⼮㼀⧭㭞㑠᷉⤜

㵍㭞㑠⭥⤃ⳃ㤙䈓᷊⭥系᱄䎃ㅌ㻵㬟䐕㾱⤜㵍㭞㑠⭥ I/O㬒⭥ OSS㾵㚽㤊㌗᷉ⷙⰉ㭞

㑠⭥⤃㾱ⳤ㸫ⰵ㼔〓文件 ᱄᷊

㒎㶃᷍㸳㗨䄓㋪㬚䇤文件 lctl get_param obdfilter.*.brw_stats 䐱

⭥'disk io size' 䐒Ⳟ㵝㎕チ㬴⼮エ㔝㗠⪯⥃㬵㠻ヅ⭥㠞㉚⪦㝭 I/O ⫔㾂᱄䎃㾊㭞䓷䇱

䑛䇻䊻⫔㾮 I/O㸕㳂ㅜ⭞⭸⥄⪦㝭㬒㬗⢑系统䐱⭥㸫㳃᷉㋪㚽䇪㪉⡙㤞Ⱀ⧭㿓〓 Linux

㌊⥄䐱⭥㸫㳃䅞㡑 ᱄᷊

I/ O ⹅㉀⟝䐱⭥plot-obdfilterㅦ⡟㬨ㅌ㭅⨗文件⪇㏎㸋.csv ⷒ㬞⤃㬚

䇤gnuplot〇䐧㵝㾯⭥㬟㏞᱄

33.4. OST I/O㾵㚽⥃㬵 (ost-survey)

ost-survey⹅㉀㬨䄜 shellㅦ⡟᷍㰝㬚䇤lfs setstripeⰵ⭆ OST䐕㾱 I/

O᱄ⶤㅦ⡟ㅌ文件᷉⭒㣑㬚䇤dd᷊㾕㧌 Lustre文件系统䐱⭥㗠 OST᷍⤃⡩ㅰⰢ㾕㯺Ⱙ᱄

䅓⪬᷍ost-survey㋪䄵䇤䇻ネ⥃㶋㦌㼁㵍⪦㝭䓴系统䐏ヅ⭥䅍⧄㤊㌗᱄

䓃䅃

㸳㗨㈎⧄ⳃ㻷ゐ㦛䐱 LUN⭥㾵㚽⥏䅍⼽⫔᱄䎃㋪㚽㬨䇪⪦㝭䍰᱃⥃㬵㠻ヅ RAID

䐹ㅉ᷍〓㶙㕈䇓件䍰䅞㡑⭥᱄
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䄋䊬㾱ost-surveyㅦ⡟᷍㤌㳂⹊文件⫔㾂᷉䄵 KB㸋⭆㸜᷊⼮ Lustre文件系统

䊹⮄᱄㧈ᷛ

1 $ ./ost-survey.sh -s 10 /mnt/lustre

⮅㾮⭥㭅⨗㸋ᷛ

1 Number of Active OST devices : 4

2 Worst Read OST indx: 2 speed: 2835.272725

3 Best Read OST indx: 3 speed: 2872.889668

4 Read Average: 2852.508999 +/- 16.444792 MB/s

5 Worst Write OST indx: 3 speed: 17.705545

6 Best Write OST indx: 2 speed: 128.172576

7 Write Average: 95.437735 +/- 45.518117 MB/s

8 Ost# Read(MB/s) Write(MB/s) Read-time Write-time

9 ----------------------------------------------------

10 0 2837.440 126.918 0.035 0.788

11 1 2864.433 108.954 0.035 0.918

12 2 2835.273 128.173 0.035 0.780

13 3 2872.890 17.706 0.035 5.648

33.5. MDS㾵㚽⥃㬵 (mds-survey)

mds-surveyㅦ⡟䇤䇻⥃㬵⡟⭹䊋㭞㈾㾵㚽᷍㬚䇤echo_client㎕㤞Ⱀ MDSⰲ

䍜⭥MDD⥄᱄㰝㋪䄵䇤䇻䄵㻣⭥操作ᷛ

• Open-create/mkdir/create

• Lookup/getattr/setxattr

• Delete/destroy

• Unlink/rmdir

䎃㾊操作ㅌ䇪㋪⢅㭞㑠⭥⤃ⳃ㼀⧭䊬㾱᷍ⰵ䇤⿈䐙Ⰹ⭥㚠㔝㆙㾱⥃㬵᱄㋪䄵㰚䇱

㼀⧭Ⱍ䐕㾱⭆㚠㔝᷉dir_count = 1᷊᷍ 䄓㋪䄵䐕㾱ⷘ䓵⭥㯞䇱㚠㔝᷉dir_count=x thrlo=x

thrhi=x ᱄᷊

mdd㬖㏞㬨䐒ㅴ㤞Ⱀ⭥᱄ⶤㅦ⡟。ⷚ㈾㿉䄋䓵Ⱀゴ䊹 obdecho㚄㌊᱃⪕ㅉ echo_client

㬖㏞᱄

ⶤㅦ⡟㋪䄵㵉⺞㪉䐤⫔䇻㒄⭥ stripe_count㎕⪕ㅉ OSTⰵ㼔᱄

䐕㾱䊬㾱ᷛ

1. 㡕Ⱀ Lustre MDT.
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Lustre MDT⡹㿌䊻⫞⥃㬵⭥MDSㅻ⮄㩰䊹᱄

2. 㡕Ⱀ Lustre OSTs᷉㋪䁂᷍䐜䊻㬚䇤 OSTⰵ㼔⥃㬵㬒㿉䄋⪬⤞䑉᷊

Lustre OSTs⡹㿌䊻 OSSㅻ⮄㩰䊹᱄

3. 䊬㾱 mds-surveyㅦ⡟᱄

ㅦ⡟⡹㿌ⷚ㈾⥃㬵䔊件⼮⹅作文件⡄⫇㸜䐤㆙㾱䓵Ⰹ䅆᱄䓵Ⰹ䅆⢅㑠㧈㻣ᷛ

• thrlo -㡕Ⱀ⥃㬵⭥㼀⧭᷍㧈⺜⡩ dir_count㩺䋓⪬⢅㑠㋪㬂㔵᱄

• thrhi -⥃㬵⭥䔏ⱁ㼀⧭㭞᱄

• targets - MDT㬖㏞᱄

• file_count -㗠㼀⧭⥃㬵⭥文件㭞᱄

• dir_count -⥃㬵⭥䓽㚠㔝㭞᱄⡹㿌㾂䇻〓⭩䇻 thrhi᱄

• stripe_count- OSTⰵ㼔㩰⭥㳖⫙㭞᱄

• tests_str -⥃㬵操作᱄䐢㩺⡹㿌⟝⼍''create''⼮''destroy''᱄

• start_number -㸋ⳡ䐚㘜⧧⨆㵜⭥㼀⧭〚㭞᱄

• layer -⫞⥃㬵⭥MDSⰲ䍜⥄

䊻㗜䇱⪕ㅉ OSTⰵ㼔⭥㤊㌗㻣䊬㾱ᷛ

䊻 OST㸕䊹⭥㤊㌗㻣㪉䐤 Lustre MDS᱄㰇⽔䅞䇤 mds-surveyㅦ⡟᱄

$ thrhi=64 file_count=200000 sh mds-survey

⪕ㅉ OSTⰵ㼔⤃䊬㾱ᷛ

䊻䐢㩺䊹㑬䄜 OST⭥㤊㌗㻣㪉䐤 Lustre MDS᱄㰇⽔䅞䇤 mds-surveyㅦ⡟᷍

㬚䇤 stripe_count⤯㭞᱄

$ thrhi=64 file_count=200000 stripe_count=2 sh mds-survey

䓃䅃ᷛ㋪䄵㬚䇤㚠⢋⢅㑠䐙Ⰹ㲹Ⰹ⭥MDT㬖㏞᱄

$ targets=lustre-MDT0000 thrhi=64 file_count=200000

stripe_count=2 sh mds-survey

33.5.1. 㭅⨗文件

mds-surveyㅦ⡟䊬㾱㬒᷍㰝。⪕ㅉ⫔㑠⹅作文件⼮㑞ㆂ⺜文件᱄㰚䇱文件Ⱍ䄵

⢅㑠 ${rslt}Ⰹ䅆⭥䐖作㸋㣑䓛᱄

文件 㯖㘘

${rslt}.summary ⼮ stdout䄜䂚

${rslt}.script_* 㗠䑘〛䄜⥃㬵ㅦ⡟文件
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文件 㯖㘘

${rslt}.detail_tmp* 㗠 OST䄜ㆂ⺜文件

${rslt}.detail 㬶ゐㆂ⺜文件㆙㾱㬣⽔䂊䐅

mds-surveyㅦ⡟⢊㏛䐕㾱䐙Ⰹ⥃㬵⭥㰚䇱㼀⧭⼮ⰵ㼔᷍⤃ネ⥊㰚䇱⥃㬵⺞⧭㬨

ⴒ䄲⧪⹇㶋⧪᱄

䓃䅃

mds-survey㧈⺜ㅦ⡟䅍⧄䐶䐚〓䈗⭞⤜㋪⿷ⶕ⭥⫎㹔᷍䋓㋪㚽㸿ⳉ䎞⧄㤆⨞ㅦ

⡟᱄䊻䎃䐷㤊㌗㻣᷍㋪㚽㿉䄋手Ⱀ㤆⨞᷍⟝㎉䐶䐚㦯⼯䎞䊻䊬㾱⭥lctl㬖㏞᷉⡟⭹〓䊗

⧭᷊᷍ 㩟⨞ㅦ⡟⪕ㅉ⭥echo_client㬖㏞䄵ゑ㾗䊹obdecho᱄

33.5.2. ㅦ⡟㭅⨗

.summary文件ゑ mds-surveyㅦ⡟⭥ stdout⟝⼍㏁㯧䄵㻣㚻㦾ᷛ

1 mdt 1 file 100000 dir 4 thr 4 create 5652.05 [ 999.01,46940.48] destroy

5797.79 [ 0.00,52951.55]

㡅䐱ᷛ

⤯㭞ゑ䐖 㯖㘘

mdt 1 ⡜⥃㬵⭥MDT䓽㭞

file 100000 㗠㼀⧭操作⭥文件䓽㭞

dir 4 㚠㔝䓽㭞

thr 4 㰚䇱㚠㔝㩰⭥㼀⧭䓽㭞

create, destroy ⥃㬵㘜᱄㧈⺜䐙Ⰹ㑬ⷝⱁ⭥⥃㬵㘜᷍㰝㗨Ⱍㅌ䊻㵍䄜㾱㻵㬟᱄

565.05 㰚䇱MDT㩰⭥䓽⫙㌎᷉䇪操作䓽㭞⨞䄵㰚⿉㬒ヅ⭤⭞᷊

[64, 82[999.01,46940.48] 㗠MDT㩰㋪ボ⭥䔏⭮⼮䔏ⷀ⭥ゕ㬒操作

䓃䅃

㧈⺜ㅦ⡟㭅⨗⼍䇱''ERROR''᷍䎃㵉⧄䅃㸗䓦䊻䊬㾱㠻ヅ⫇䊻㸫㳃᷍㧈MDT〓 OST

㩰⭥㋶ヅ⤜䔄᱄ⷝⱁ䇱⮘㬵⭥㼋㻙㾦㻃㋪䊻$ {rslt} .detail文件䐱䍳⭞᱄
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33.6. 㬶ゐ䇇䇤⧭㿓㹗㾦㻃 (stats-collect)

stats-collect㬖䇤⧭㿓⟝⼍䄵㻣䇤䇻⪴ Lustre㋮⿈Ⱜ⼮ⴟ㹒㡘㬶ゐ䇇䇤⧭㿓

㹗㾦㻃⭥ㅦ⡟ᷛ

• lstat.sh -䊻㗠㞅䐤文件ㅻ⮄㩰䊬㾱⭥⭆ㅻ⮄⭥ㅦ⡟᱄

• gather_stats_everywhere.sh -㬶ゐ统ェ㾦㻃⭥ㅦ⡟᱄

• config.sh -⟝⼍䓵Ⰹ䅆㞅䐤㘉㭗⭥ㅦ⡟᱄

stats-collect㬖䇤⧭㿓㿉䄋ᷛ

• 䊻㛄⭥ゐ㦛㩰➓䓑⼮㪉䐤 Lustre㧎件᱄

• ⰵ䎃㾊ㅻ⮄⭥ SSH⼮ SCP㘃㗽ⳤ㸫᱄

33.6.1. stats-collect

stats-collect 㵉⺞䊻config.shㅦ⡟䐱⟝⼍㾵㚽㹗㞅䐤⢅㑠㎕㆙㾱㞅䐤᱄

㗠㞅䐤⢅㑠Ⱍ⤪䇤䄵㻣ⷒ㬞᷍㡅䐱 0⢎㬟㆗䊻ㅦ⡟㡕Ⱀ⼮㵄䐚㬒⤦㬶ゐ统ェ㾦㻃᷍ⱙ

n⢎㬟䄋㬶ゐ统ェ㾦㻃⭥㬒ヅヅⷕ᷉䄵㘌㸋⭆㸜᷊ᷛ

1 statistic_INTERVAL=0|n

㰚㬶ゐ⭥统ェ㾦㻃⟝㎉ᷛ

• VMSTAT -㚻⫇⼮ CPU㬚䇤㔫䄵ゑ䓽Ⱒ㦂/㾕㧌操作

• SERVICE - Lustre OST⼮MDT RPCⴟ㹒统ェ㾦㻃

• BRW - OST㞛㑠Ⱒ㾕统ェ㾦㻃 (brw_stats)

• SDIO - SCSI⪦㝭 IO统ェ㾦㻃 (sd_iostats)

• MBALLOC - ldiskfs㌊㞅统ェ㾦㻃

• IO - Lustre㚠⢋操作统ェ㾦㻃

• JBD - ldiskfs㦶䐟㾦㻃

• CLIENT - Lustre OSC㤌㤔㾦㻃

㰚㬶ゐ⭥㹗㾦㻃⟝㎉ᷛ

㋋㬝㬶ゐ config.shㅦ⡟䐱䐙Ⰹ⭥㗠ㅻ⮄⭥统ェ㾦㻃᱄

1. 㵉⺞㭅㧌䄵㻣㘝㒏㡕Ⱀ㗠ㅻ⮄㩰⭥㬶ゐ㞅䐤文件㬹⿅㆙⧭ᷛ

sh gather_stats_everywhere.sh config.sh start

2. 䊬㾱⥃㬵᱄
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3. 㵄䐚䊻㗠ㅻ⮄㩰㬶ゐ统ェ㾦㻃᷍㤆㏎㑺㬒文件⤃⪕ㅉ䄜㹗䁚㰖⟝᱄

sh gather_stats_everywhere.sh config.sh stop log_name.tgz

䐙Ⰹ㑬 log_name.tgz㬒᷍ㅌ⪕ㅉ㹗ⶦ䄋䁚㰖⟝/tmp/log_name.tgz.

4. 㹗㬶ゐ⭥统ェ㾦㻃⤃㸋䐙Ⰹ⭥㹗ⶦ䄋㭞㈾⪕ㅉ䄜 csv䁚㰖⟝᱄

sh gather_stats_everywhere.sh config.sh analyse

log_tarball.tgz csv

⭻㧞㬏㯥䍣 Lustre文件系统⮘㬵

34.1. 䇦⿐ⴟ㹒㼀⧭㭞㑠

䄜 OSS䔏㩺㋪䄵䇱 2ⴟ㹒㼀⧭᷍䔏ⱁ㋪䄵䇱 512ⴟ㹒㼀⧭᱄ⴟ㹒㼀⧭㭞䈌㗠

 OSSㅻ⮄㩰䇱ⱁ㩺 RAM⼮ⱁ㩺 CPU䇱᷍㋪㵉⺞᷉1㼀⧭/128MB * num_cpus᷊

㎕ェ㰄᱄㧈⺜ OSSㅻ⮄㩰⭥䊹⼽ⷀ᷍䋓。㡕Ⱀ㾣⭥ⴟ㹒㼀⧭䄵⤃ⳃ⪇㏎ⷝⱁ㤌㤔᷍䔏

ⱁ㸋㼀⧭⭥⨖㬝㭞㑠⭥ 4⡗᷉䔏⫔㸋 512 ᱄᷊ⰵ䇻 2GB 2-CPU系统᷍㚍㦰㼀⧭㭞㸋 32᷍

䔏⫔㼀⧭㭞㸋 128᱄

䊻䄵㻣㤊㌗䐱᷍䋗ゴ㼀⧭⧹⭥⫔㾂㋪㚽。䇱㰚⟐䑛ᷛ

• ⱁ OST⪴⭆ OSS䐱⭝⨗

• ⽔Ⱜ⫇⪃䎞䊻㵍⤞䊬㾱

• 䇪䇻㕞⭥⫇⪃᷍I/O㶋⧪㬒ヅ⺞⧅

䊻㻣㑱㤊㌗䐱᷍ブ㾂㼀⧭⧹⭥⫔㾂㋪㚽。䇱㰚⟐䑛ᷛ

• ㋮⿈⫇⪃㦾㑠⺞䊹

• 䇱⼽ⱁ''㕞''⭥ I/O〓㏁㯧⭥㼜㻃

䋗ゴ I/O㼀⧭㭞䊫㿎㚻⼬⼮⫇⪃ㅌⱁ㾕㧌㈼⼰䊻䄜㡑䄵〒⭤ⷝⷀ㾈⭥⪦㝭 I/O᱄

OSS㼀⧭⧹㬨⹓㼎⭥᷍㗠㼀⧭㸋㚻⤠ I/O⨆㤙㞅⫔䊝 1.5 MB᷉ゕᷛ䔏⫔ RPC⫔

㾂 +0.5 MB᷊⭥㋶ヅ᱄

䋗ゴ㼀⧭⧹⫔㾂㬒᷍⡹㿌㋝㔨㚻⫇㼜⼥㤊㌗᱄⫔㑠⭥㯲㰘⹅作⼮䓉㗦⭩⫞ I/O⭥

OST㼀⧭⭝䐣㤞Ⱀ㡘䊻㾵㚽㻣ㅖ䐏㣑䐜㚽㸍⧷䄜Ⰹ㭞㑠⭥ I/O⤃㾱操作᱄䊻䎃䐷㤊㌗

㻣᷍䄜䐷㘘䐨⭥䔗ⳉ㬨㵉⺞ブ㩺 OST㼀⧭⭥㭞㑠㎕ブ㩺䊹᱄

㦘Ⰹ OSS㼀⧭⭥䔏ゲ㭞㑠㿉䄋ⳕⶕ⭥㬵䂊᱄㡅䐖㰇⤜㵍⭥㞅䐤ⱙ⢅⿐᷍㬽⭞㗠

OSS㩰⭥ OST㭞㑠᷍⪦㝭㭞⼮⪦㝭㯺Ⱙ᷍RAID㞅䐤䄵ゑ㋪䇤⭥ RAM⭩䅓㯹⭥䇑㼍᱄

䄜㋋㬝᷍㛛㋪䄵ㅌⶤ㼀⧭㭞㪉䐤㸋ㅻ⮄㩰㬖カ⪦㝭䑂⭥㭞㑠᱄㧈⺜㬚䇤 RAID᷍䋓㿉䄋

ブ㦆㸕䇤䇻㬖カ㭞㈾⭥㯡⪦㝭䑂㭞᷉㏞㧈᷍RAID5⭥ N䑂䐱⭥ 1᷍RAID6⭥ N
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䑂䐱⭥ 2᷊᷍ ⤃チ㬴⧄⺇⹅作䊹㠻ヅ㋮⿈Ⱜ⭥㾵㚽᱄㧈⺜㾵㚽㻣ㅖ᷍㤌䋗ゴ㼀⧭㭞

⤃⥊㋕㡅⹅作㤊㌗᷍䐒⭞㾵㚽䊺⪯㻣ㅖ〓⫐⭞㒏㦬㕛䅃⭥⧪Ⱍ᱄

䓃䅃

㧈⺜㼀⧭㲌ⱁ᷍⭆ I/O㤌㤔⭥䁴⧺㋪㚽。⢅⭤⳨⧄ⷀ᷍䇇ⶤ⡽㘃䎃䐷㤊㌗᱄㤌㬚

䇤㩰㭗Ⳟⳉ㎕䇡㈤⭹㪉䐤㰚㿉⭥䔏⫔㼀⧭㭞᱄

34.1.1. 䐙Ⰹ OSSⴟ㹒㼀⧭㭞

䊻 OSSㅻ⮄㩰㚄㌊ゴ䊹㬒㋪㵉⺞ oss_num_threads⤯㭞䐙Ⰹ OSTⴟ㹒㼀⧭⭥㭞

㑠ᷛ

1 options ost oss_num_threads={N}

㡕 Ⱀ ⽔᷍OSS ⭥ 䔏 ⫔ ⼮ 䔏 㾂 㼀 ⧭ 㭞 ㋪ 㵉 ⺞

{service}.thread_{min,max,started}⮘ㅻ᷍䊻䊬㾱㬒ⷝⶥ䐖ᷛ

1 lctl {get,set}_param {service}.thread_{min,max,started}

䎃⼮䊻MDS⟔Ⰹ㼀⧭⭥⹅作Ⳟ㬞㏁㯧᱄

• oss_cpts=[EXPRESSION] ᷎⟔Ⰹ㚍㦰 OSS ⴟ㹒䐢䇪[EXPRESSION]Ⰹ䅆⭥

CPTs᱄

• oss_io_cpts=[EXPRESSION]᷎⟔Ⰹ㚍㦰OSS I/Oⴟ㹒䐢䇪[EXPRESSION]Ⰹ

䅆⭥ CPTs᱄

34.1.2. 䐙ⰉMDSⴟ㹒㼀⧭㭞

䊻MDSㅻ⮄㩰㚄㌊ゴ䊹㬒㋪㵉⺞ mds_num_threads⤯㭞䐙ⰉMDSⴟ㹒㼀⧭⭥

㭞㑠ᷛ

1 options mds mds_num_threads={N}

㡕 Ⱀ ⽔᷍MDS ⭥ 䔏 ⫔ ⼮ 䔏 㾂 㼀 ⧭ 㭞 ㋪ 㵉 ⺞

{service}.thread_{min,max,started}⮘ㅻ᷍䊻䊬㾱㬒ⷝⶥ䐖ᷛ

1 lctl {get,set}_param {service}.thread_{min,max,started}

㡕Ⱀ⭥MDSⴟ㹒㼀⧭㭞㦂㉗䇻系统⫔㾂⼮ⴟ㹒㡘㩰⭥䊹᷍㚍㦰䔏⫔䐖㸋 64᱄㼀

⧭⭥䔏⫔㣒䊻㭞᷉MDS_MAX_THREADS᷊㸋 1024᱄

䓃䅃

䊹㬒᷍㗠 CPT㗠ⴟ㹒㡕Ⱀ㑞 OSS⼮MDS㼀⧭᷍ⷚ㈾ⴟ㹒㡘䊹㎕Ⱀ㲍䋗

ゴ䊬㾱⭥ⴟ㹒㼀⧭㭞㑠᱄㪉䐤* _num_threads⤯㭞ㅌ㑃ゕ㸋ⶤⴟ㹒㡕Ⱀ䐙Ⰹ㭞㑠⭥

㼀⧭᷍㵍㬒㆜䇤㼀⧭䓵Ⱀ⪕ㅉ᱄᷉ 䊻 Lustre 2.3䐱䅞㧌᷊

Lustre 2.3䐱䅞㧌㑬㾣⭥⤯㭞᷍㸋㏎䊒㳂⹊㑬ⷝⱁ⭥㋹䐧᱄
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• mds_rdpg_num_threads᷎㋹䐧㳂⹊Ⱒ㦂䄔ⴟ㹒⭥㼀⧭㭞᱄Ⱒ㦂䄔ⴟ㹒䇤䇻⪇

㏎文件⡶⼮ readdir操作᱄

34.2. ⟔ⰉMDSⴟ㹒㼀⧭⭞ CPU㤙

䊻 Lustre 2.3⟇䐱䅞㧌⭥ Node Affinity᷉ㅻ⮄㑋㾵᷊᷍ ㋪䄵ㅌ MDS㼀⧭⟔Ⰹ⭞㲹

Ⰹ⭥ CPU㤙᷉CPT᷊᷍ 䄵㳂ⷀ CPUⷀ㯺⫇㬚䇤㔫⼮㚻⫇㈷⤠㾵᱄ㅌ䓵Ⱀ䁂䋒 CPT㭞

⼮ CPU⼬㾥⟔Ⰹ⭥㚍㦰䐖᷍䄵⢄㸋ⷙⰉ㭞㑠⭥ CPU㳂⹊㑝⼤⭥䎜㳆㾵㚽᱄㏎䊒䄓㋪

ⷝⶥ䎃㾊㪉䐤᱄䇱䐙Ⰹ CPU㚻⼬⭞ CPT⭥䇔㪅⭥㼋㻙㾦㻃᷍㤌⤯ボ⡟䍣⭻ 4ㅻ''libcfs

⮘㬵''᱄

• mds_num_cpts=[EXPRESSION] ⟔ Ⰹ 㚍 㦰 MDS ⴟ 㹒 㼀 ⧭ 䐢

䇪[EXPRESSION]Ⰹ 䅆 ⭥ CPTs᱄ 㧈᷍mds_num_cpts=[0-3] ㅌ ⟔ Ⰹ MDS

ⴟ㹒㼀⧭䐢CPT[0,1,2,3]᱄

• mds_rdpg_num_cpts=[EXPRESSION] ⟔ Ⰹ Ⱒ 㦂 䄔 ⴟ 㹒 㼀 ⧭ 䐢

䇪[EXPRESSION]Ⰹ䅆⭥ CPTs᱄Ⱒ㦂䄔ⴟ㹒䋑⪇㏎文件⡶操作ゑ

readdir㤌㤔᱄㧈᷍mds_rdpg_num_cpts=[4]ㅌ⟔ⰉⰢ㦂䄔ⴟ㹒㼀⧭䐢 CPT4᱄

㪉䐤⤯㭞⡹㿌䊻文件 /etc/modprobe.d/lustre.conf䐱䊹㧌㚄㌊㣑᱄㧈ᷛ

options lnet networks=tcp0(eth0)options mdt mds_num_cpts=[0]

34.3. LNet⤯㭞⮘㬵

⡟ㅻ䑘䄋ㆊ㩽 LNet㋪⮘⤯㭞᱄䊻㚔㾊系统㩰㋪㚽㿉䄋㬚䇤䎃㾊⤯㭞㎕㳂ⷀ㾵㚽᱄

34.3.1. ⳃ㯮⼮ㅴ㬶⨆㤙⫔㾂

㚻⼬䊻㶙㕈㩰㞅ⳃ㯮⼮ㅴ㬶㾦㻃⭥⨆㤙᱄

㬚䇤ksocklnd㋋㪉䐤䇤䇻ⳃ㯮⼮ㅴ㬶㾦㻃⭥⨆㤙⭥⤯㭞᱄

1 options ksocklnd tx_buffer_size=0 rx_buffer_size=0

㧈⺜䎃㾊⤯㭞⡄㒕㚍㦰䐖᷉0᷊᷍ 系统。䓵Ⱀ⮘䎜ⳃ㯮⼮ㅴ㬶⨆㤙⫔㾂᱄゙⽖䊻㰚

䇱㤊㌗㻣᷍⪬㚍㦰㪉䐤。⥛㪛䔏ゲ㾵㚽᱄㧈⺜㛛⤜㬨㶙㕈䓉コ᷍㤌⤜䄋⧃㬵⮘䎜䎃㾊⤯

㭞᱄

34.3.2. 䇓件䐱ⰰ ( enable_irq_affinity)

㶙㕈㬫㞅㡘㪛⧪⭥䇓件䐱ⰰ㋪㚽䇪系统䐱⭥㦯䄜 CPU㆙㾱⪇㏎᱄䊻㚔㾊㤊㌗㻣᷍

㸳㗨㻄㶜ㅌ㶙㕈㒘㑠⡄⧷䊻⭆ CPU⡟⭹᷍䄵⢄⡄⧷⪇㏎㡘⫇㸣Ⱙ⤃ブ㩺㈔㣱
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⭥䇑㼍᱄䎃㲹⢑䇱㏜䇻㉀䇱ⱁ㶙㕈ㅴ㋻䇩㡅㬨ㅴ㋻㭞㑠⭩䇻 CPU㭞㑠㬒⭥ SMP系

统᱄㡕䇤enable_irq_affinity⤯㭞᷍㤌㭅㧌ᷛ

1 options ksocklnd enable_irq_affinity=1

䊻㡅㰝㤊㌗㻣᷍㧈⺜㛛䊬㾱䊻䄜⼍⭆㌍㯺ㅴ㋻᷉㧈 10Gb/s᷊⼮㑞䄵㩰⭥ CPU

⭥ SMP㠞㲉᷍䋓㆜䇤ⶤ⤯㭞㋪㚽。㳂㪞㾵㚽ᷛ

1 options ksocklnd enable_irq_affinity=0

⪬⤯㭞㚍㦰㸋⡶᱄㤌㵉⺞⥃㬵ⷝⶥ⪬⤯㭞㬒⭥㾵㚽㤊㌗㎕㆙㾱⮘㬵᱄᷉ 䊻 Lustre

2.3䐱䅞㧌᷊

34.3.3. ⟔Ⰹ䎌ⰵ CPU㤙⭥㶙㕈ㅴ㋻

Lustre 2.3 ゑ䄵㩰⟇⡟㳂⹊㑬ⷀ㶙㕈ㅴ㋻㋹䐧᱄㏎䊒㋪䄵ㅌㅴ㋻⟔Ⰹ⭞䄜

〓ⱁ CPU㤙᷍㵉⺞ LNet㚄㌊⭥䁂㼏㆙㾱䐙Ⰹ᱄㏞㧈᷍o2ib0(ib0)[0,1]㦘⡄

㑬o2ib0⭥㰚䇱㼜㻃䇪䊻CPT0⼮CPT1㩰䐕㾱⭥ LND㼀⧭⪇㏎ᷜtcp1(eth0)[0]㦘⡄

㑬tcp1⭥㼜㻃䇪CPT0㩰⭥㼀⧭⪇㏎᱄

34.3.4. 㶙㕈ㅴ㋻㾦䇤

㶙㕈ㅴ㋻᷉NI᷊㾦䇤䊻㰚䇱 CPU㤙᷉CPT᷊䐏ヅ⹓㼎᱄㏞㧈᷍㧈⺜䄜㲉〛㡘䇱

㯥 CPT㣳 NI㾦䇤䐖㸋 512᷍䋓㗠㤙䇱 128㾦䇤䐖᱄㧈⺜系统䐱⫇䊻⫔㑠 CPT᷍

䋓 LNetㅌネ⥊⤃䂊䐅㗠 CPT⭥ NI㾦䇤䐖᷍䄵㦘⡄㗠 CPTⰝ䇱㋪䇤⭥㾦䇤䐖᱄㧈

⺜䄜㲉〛㡘䇱 16 CPT㣳 NI㾦䇤䐖㸋 256᷍䋓㗠㤙䐜䇱 16㾦䇤䐖᷍ㅌ㋪㚽。

ⰵ㾵㚽⥛㪛㘇䇑㼍᱄䅓⪬᷍LNet。䓵Ⱀㅌ㾦䇤䐖⮘䎜㸋8*peer_credits᷉㚍㦰㤊

㌗㻣᷍peer_credits㸋 8᷊᷍ 䅓⪬㗠㤙Ⱍ䇱 64㾦䇤䐖᱄

䋗ゴ credits/ peer_credits㭞㬚⭤ LNet㚽⹜ㅌⷝⱁ⭥⳪㾱㼜㻃ⳃ㯮⭞㲹Ⰹ⭥

㶙㕈〓ⰵ⭩ㅻ⮄⤃⡄⧷⪌㭅⡆⼮᷍⪴ⱙ㳂ⷀⷀ䁴⧺㶙㕈⭥㾵㚽᷉䄵㼜⼥ⷝⱁ㚻⫇㸋⫛

ゼ ᱄᷊

㏎䊒㋪䄵㬚䇤ksoclnd〓ko2iblnd㾿ⶥ NI㾦䇤䐖᱄䊻㻣㘇⭥㏞䓴䐱᷍TCP㑍

ㅴ⭥㾦䇤䐖⡜㪉䐤㸋 256᱄

1 ksocklnd credits=256

㪉䐤 IB㑍ㅴ⭥㾦䇤䐖㸋 256ᷛ

1 ko2iblnd credits=256

䓃䅃

䊻 Lustre 2.3ゑ䄵㩰⟇⡟䐱᷍LNet㋪㚽。䐹㾣䂊䐅 NI〞᷍䋓㏎䊒㤌㤔㋪㚽⤜

。⧷㿙᱄
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34.3.5. 㔘䇪㡘⫇㤙

⭒䄜ㅻ⮄⡜㪉䐤㸋 LNet㔘䇪㡘㬒᷍。㞅㧞⫇㤙ᷛれ㾂᱃㾂⼮⫔⭥⫇㤙᱄

䎃㾊⫇㤙➕ CPU㤙㞅᷍䇤䇻⫇⭞⫐㔘䇪㡘⫞䓋ⳃ⭞㻣䄜㳙⭥㼜㻃᱄㧞䐷⤜㵍

⫔㾂⭥⫇㤙㬫䇇⤜㵍⫔㾂⭥㼜㻃᱄

㧈⺜㼜㻃㋪䄵⳦㧌れ㾂⨆㤙᷍㚨㗕㬚䇤れ㾂⭥⨆㤙ᷜ㧈⺜㰝⤜㚽⳦㧌れ㾂⭥

⨆㤙⭌㬨㋪䄵⳦㧌㾂⨆㤙᷍䋓㬚䇤㾂⨆㤙ᷜ㧈⺜㼜㻃⤜㬫䇤䇻れ㾂〓㾂⨆㤙᷍䋓

㬚䇤⫔⨆㤙᱄

㔘䇪㡘⨆㤙䇪㰚䇱 CPU㤙⹓㼎᱄ⰵ䇻㉀䇱⫔㑠 CPT⭥〛㡘᷍㋪㚽㿉䄋手Ⱀ䐙

Ⰹ㔘䇪㡘⨆㤙⼦䄵〒⭤䔏ゲ㾵㚽᱄㔘䇪㡘⨆㤙㭞㑠⺞㩺㋪㚽。⭝䐣⫇⳦䓫䊕⭥ CPU

㤙䖲ⳇ᱄

• tiny_router_buffersᷛ䇤䇻㾦⼦⼮㦘㦰㼜㻃⭥㒄⼪⨆㤙᱄

• small_router_buffersᷛ䇤䇻ビⰭ㼜㻃⭥ 4 KB⼪⨆㤙᱄

• large_router_buffersᷜ䔏⫔⼪㸋 1 MB⭥⨆㤙᷉ⰵ䇇䇻 1 MB⭥㵧プ

RPC⫔㾂᷊

㵉⧄᷍㚍㦰㔘䇪㡘⨆㤙㪉䐤㻣系统㾵㚽㑝⼤᱄䅓⪬᷍LNet ㅌ䓵Ⱀㅌ

㡅㪉䐤㸋㚍㦰䐖䄵ブ㩺䓫䊕䖲ⳇ⭥㋪㚽㾵᱄㔘䇪㡘⨆㤙⭥⫔㾂㋪䄵㬚

䇤large_router_buffers⤯㭞㾿ⶥ㆙㾱ⷝⶥ᱄㧈᷍㾿ⶥ⫔⨆㤙⭥⫔㾂ᷛ

1 lnet large_router_buffers=8192

䓃䅃

䊻 Lustre 2.3ゑ䄵㩰⟇⡟䐱᷍LNet㋪㚽。䐹㾣䂊䐅㔘䇪㡘⫇㤙㪉䐤᷍䋓㏎䊒㤌

㤔㋪㚽⤜。⧷㿙᱄

34.3.6. 㗦⿈䁎

㗦⿈䁎Ⰹ䅆㑬 LNet䇇䇤⭥㼓㩰⥄⪌⭾㬣件⼮㼜㻃⭥⥀㔵᱄㩰⥄䇱 PLRPCⴟ㹒〓

LNet䓵ネ᱄

㧈⺜㆜䇤㑬㗦⿈䁎᷍䋓 LNetㅌⷚ㈾䊕 NID⭥㩃㑱㼓 CPT⪌⭾㼜㻃᱄䅓⪬᷍㎕䓵

㲹Ⰹⰵ⭩Ⳟ⭥㰚䇱㼜㻃Ⱍㅌ䇪㼁㵍⭥ CPT⪇㏎᱄䎃㋪䄵ブ㩺 CPU䐏ヅ⭥㭞㈾㒘㑠᱄⭌

㬨᷍ⰵ䇻㚔㾊⹅作䊹᷍䎃䐷㾱㸋㋪㚽。⭝䐣䎜 CPU⭥䊹㬈⽃᱄

㧈⺜㡕䇤㑬㗦⿈䁎᷍䋓 LNetㅌⰵ㰚䇱 CPT䐱⭥⪌㧌㬣件㆙㾱䁎᱄䎃㋪䄵䊻䎜

 CPU㩰ⷝ⼤⭹㠞⽃䊹᷍⭌㵍㬒䄓㋪㚽⭝䐣 CPUヅ⭥ㅜ⿆㋋㼛᱄

㏎䊒㋪㵉⺞ echo value> /proc/sys/lnet/portal_rotorⷝⶥ⭒㣑⥀㔵᱄

㡅䐱᷍value䇱䄵㻣㯥䐷䁂㼏ᷛ

• OFF
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䊻㰚䇱⪌㧌㤌㤔㩰㆜䇤㗦⿈䁎᱄

• ON

䊻㰚䇱⪌㧌㤌㤔㩰㡕䇤㗦⿈䁎᱄

• RR_RT

㸋㔘䇪㼜㻃㡕䇤㗦⿈䁎᱄

• HASH_RT

㚍㦰䐖᱄㔘䇪㼜㻃ㅌ㵉⺞䊕 NID⭥㩃㑱᷉ⱙ⤜㬨㔘䇪㡘⭥ NID᷊⪌⭾⭞㩰⥄᱄

34.3.7. LNetⰵ⭩ㅻ⮄ㅂ㋖䓕㌗

䄵㻣㑞䁂㼏㋪䇤䇻⟐䑛㦘㦰ⰵ⭩ㅻ⮄⭥ㅂ㋖䓕㌗ᷛ

• peer_timeout᷎』㾵⥊䁐ⳃ㯮ⷙⰵ⭩㳆ㅻ⮄⭥⧍㬒㬒ヅ᷉䄵㘌㸋⭆㸜 ᱄᷊㏞㧈᷍

㧈⺜peer_timeout㪉䐤㸋 180㘌᷍䋓㗠ⷕ 180㘌。㼓ⰵ⭩ㅻ⮄ⳃ㯮䄜⪯』㾵⥊

䁐᱄⪬⹇㚽䐜䊻ㅻ⮄㞅䐤㸋 LNet㔘䇪㡘㬒㪛㾈᱄

䊻㔘䇪㈔䐱᷍peer_timeout⹇㚽䇇ⶤ㬝䐶⪇䇻⫓㋋䓕㲍᱄㧈⺜㔘䇪㡘ネ⥊⧭㿓

䄲㡕䇤᷍䋓䇇䊻㋮⿈Ⱜ⼮ⴟ㹒㡘㩰ㅌⶤ䐖㪉䐤㸋 0䄵⡶ⶤ⹇㚽᱄

ⰵ䇻⳨㔘䇪㈔㎕㯖᷍㡕䇤peer_timeout䁂㼏㋪㳂⹊䇱ㅂ㋖䓕㌗⭥㾦㻃᷍㧈ⰵ

⭩ㅻ⮄㬨ⴒ⫇』᱄㋮⿈Ⱜ㋪䄵䊻ⳃ㯮㼜㻃㬒㦘㦰MGS〓 OST㬨ⴒ䄲㡕Ⱀ᱄㧈⺜㬶⭞⿹

ⶕ᷍䋓⢎㘘ⰵⳞ䊻㼀᷍ⴒ䋓ㅌ⨗㻷⧍㬒᱄

㵉⧄᷍peer_timeout䇇㪉䐤㸋⤜㾂䇻 LND⧍㬒㪉䐤⭥䐖᱄

㬚䇤o2iblnd (IB)㤞Ⱀ⧭㿓㬒᷍peer_timeout䇇䐢㩺㸋ko2iblnd䁂㼏䐖⭥㑞

⡗᱄

• avoid_asym_router_failure᷎㚍㦰㪉䐤㬨 1᱄⪬㬒᷍㋮⿈Ⱜ〓ⴟ㹒㡘㩰䊬㾱

⭥㔘䇪㡘ネ⥊⧭㿓。䐽㠻㾵⭹ ping㰚䇱ㅻ⮄㩰 routes⤯㭞㪉䐤䐱⢋㬗⭥ NID㰚ⰵ

䇇⭥㔘䇪㡘᷍䄵㦘Ⰹ㗠㔘䇪㡘ㅴ㋻⭥䓕㲍᱄

㧈⺜㔘䇪㡘⭥㦯䄜 NID ⡶᷍䋓㸳㗨㦰㸋ⶤ㔘䇪㡘⪇䇻⡶䓕㲍᱄㏞㧈᷍㔘䇪

㡘 X䇱㧞 NIDᷛXnid1᱃Xnid2⼮Xnid3᱄㋮⿈Ⱜ㵉⺞Xnid1㑍ㅴ⭞㔘䇪㡘᱄㋮⿈

Ⱜ㡕䇤㑬㔘䇪㡘ネ⥊⧭㿓᱄㔘䇪㡘ネ⥊㡘㵉⺞Xnid1Ⰹ㠻㼓㔘䇪㡘ⳃ㯮䄜 ping᱄㔘

䇪㡘䄵㗠 NID ⭥䓕㲍㎕⿹䇇 ping᱄㏞㧈᷍䊻䎃㏞䓴䐱᷍㼍䇇㼜㻃㸋Xnid1=up᷍

Xnid2=up᷍Xnid3=down᱄㧈⺜avoid_asym_router_failure==1㣳㦯䄜 NID
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⡶᷍䋓㔘䇪㡘⪇䇻⡶䓕㲍᱄㸳㗨㦰㸋ⶤ㔘䇪㡘 X䄲⡶᷍⤜。䊺㬚䇤㡅㔘䇪㼜㻃᱄㧈

⺜avoid_asym_router_failure==0᷍䋓ㅌキ㿙㬚䇤㔘䇪㡘 X⭥㔘䇪㼜㻃᱄

䊻㦯⼯㋮⿈Ⱜ〓ⴟ㹒㡘㩰᷍䄵㻣㔘䇪㡘ネ⥊㡘⤯㭞⡹㿌㪉䐤㸋⪬䁂㼏ⰵ䇇⭥䔏⫔

䐖ᷛ

• dead_router_check_interval

• live_router_check_interval

• router_ping_timeout

㏞㧈᷍dead_router_check_interval ⤯㭞䊻㦯⼯㔘䇪㡘㩰Ⱍ䇇⡜㪉䐤㸋

MAX᱄᷉ 䊻 Lustre 2.3䐱䅞㧌᷊

34.4. libcfs⮘㬵

Lustre 2.3 㵉⺞ CPU 㤙᷉CPT᷊䅞㧌㑬⟔Ⰹⴟ㹒㼀⧭᷍䊫㿎㑬系统㏎䊒䎌ⰵ

Lustreⴟ㹒㼀⧭䊻㚥㾊 CPU㚻⼬㩰䊬㾱㆙㾱⮘㬵᷉䊻 OSSⴟ㹒᱃MDSⴟ㹒䄵ゑ㋮⿈Ⱜ

㩰 ᱄᷊

CPT䇱䑛䇻䊻 OSS〓MDSㅻ⮄㩰㸋系统⹇㚽᷉㧈系统チ㬴᷍HA heartbeat〓㏁㯧

㦯㹒᷊䊅㒕䄜㾊⼬᱄䊻㋮⿈Ⱜ㩰᷍㋪䄵➲ Lustre RPCⴟ㹒㼀⧭㻿䐧䊻䄜㾂⤠⼬䐱᷍⪴

ⱙ⡽㘃ⶪ㦦ェ㰄操作᱄䎃㾊⼬㬨䐒ㅴ㑍ㅴ⭞㶙㕈ㅴ㋻㩰⭥᱄

㚍㦰㤊㌗㻣᷍Lustre 㧎件ㅌⷚ㈾系统䐱 CPU ⭥㭞㑠䓵Ⱀ㪛⧪ CPU 㤙

᷉CPT ᱄᷊㋪䄵䊻 libcfs 㚄㌊㩰㵉⺞cpu_npartitions=NUMBER 㪉䐤㘘㦘⭥ CPT 㭞᱄

cpu_npartitions⭥䐖⡹㿌㬨 1⭞⭒㣑䊻㼀 CPU㭞䐏ヅ⭥䎜㭞᱄

䊻 Lustre 2.9⼮ⷝⷀ⟇⡟䐱᷍㚍㦰㤊㌗㻣㗠 NUMAㅻ⮄㬚䇤䄜 CPT᱄䊻 Lustre

䋈㠻⟇⡟䐱᷍㧈⺜䊻㼀 CPU⼬㭞㑠㸋㯥〓ⷝ㩺᷍䋓㚍㦰㤊㌗㻣㬚䇤⭆ CPT᷍㋪ⷚ

㈾ CPU⼬㭞㑠⪕ㅉⱏ㶃⭥ CPT᷍㵉⧄㗠 CPT䇱 4-8⼬᱄

cpu_npartitions=1ㅌ㆜䇤⫔⤠ SMPㅻ⮄⭥ Affinity⹇㚽᱄

34.4.1. CPU㤙᷉䓷ⴜ⪏㚄㬞᷊

㋪䄵㬚䇤䓷ⴜ⪏㚄㬞⢎㬟ⳉ㎕㘉㭗 CPU㤙᱄㏞㧈᷍cpu_pattern=N⢎㬟系统䐱

㗠 NUMAㅻ⮄䇱䄜 CPT᷍㗠 CPT䇔㪅ⶤ NUMAㅻ⮄⭥㰚䇱 CPU⼬᱄

䄓㋪㘘㦘䐙Ⰹ CPU⼬䈌 CPT䐏ヅ⭥䇔㪅᷍㏞㧈ᷛ

1 cpu_pattern="0[2,4,6] 1[3,5,7]

⪕ㅉ㑞 CPT᱄㡅䐱᷍CPT0⟝⼍⼬ 2᱃4᱃6᷍CPT1⟝⼍⼬ 3᱃5᱃7᱄CPU⼬ 0⼮ 1

⤜。䇤䇻 Lustreⴟ㹒㼀⧭᷍⭌㋪䄵䇤䇻ㅻ⮄ⴟ㹒᷉㧈系统チ㬴᱃HA heartbeat㼀⧭⭩ ᱄᷊

㋪㬚䇤numactl(8)〓㡅㰜䇇䇤⧭㿓䐙ⰉⳞⳉ䊻䇤⿈㋶ヅ䐱㶋⧪⳨ Lustreⴟ㹒䈌䎃㾊

CPU⼬⭥⟔Ⰹ᷉䎃⤠㚻㦾⧍⨗㑬⡟文⭥ⳗ㸈 ᱄᷊
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1 cpu_pattern="N 0[0-3] 1[4-7]

⪕ㅉ㑞 CPT᱄㡅䐱᷍CPT0 ⟝⼍ NUMA ㅻ⮄ [0-3] 㩰⭥㰚䇱 CPU᷍CPT1 ⟝⼍

NUMAㅻ⮄ [4-7]㩰⭥㰚䇱 CPU᱄

CPU 㤙⭥⭒㣑㞅䐤㋪䄵㵉⺞lctl get_parm cpu_partition_tableⰢ㦂᱄

㏞㧈᷍䐜䇱⭆ CPT⟝⼍㦌⤠㯥⼬ CPU⭥ビ⭆㯥⼬系统ᷛ

1 $ lctl get_param cpu_partition_table cpu_partition_table=0 : 0 1 2 3

䄵㻣㸋ⷝ⫔⭥ NUMA系统᷍䇱 4 CPT᱃㗠 CPT䇱 12 CPU⼬ᷛ

1 $ lctl get_param cpu_partition_table

2 cpu_partition_table=

3 0 : 0 1 2 3 4 5 6 7 8 9 10 11

4 1 : 12 13 14 15 16 17 18 19 20 21 22 23

5 2 : 24 25 26 27 28 29 30 31 32 33 34 35

6 3 : 36 37 38 39 40 41 42 43 44 45 46 47

34.5. LND⮘㬵

LND ⮘㬵䊫㿎䐙Ⰹ㗠 CPU 㤙⭥㼀⧭㭞㑠᱄㏎䊒㋪䄵㬚䇤nscheds⤯㭞

㸋ko2iblnd⼮ksocklnd㪉䐤㼀⧭᷍⪴ⱙ⮘䎜㗠㤙⭥㼀⧭㭞㑠ⱙ⤜㬨 LND㩰⭥㼀

⧭䓽㭞᱄

䓃䅃

ko2iblnd⼮ksocklnd⭥㚍㦰㼀⧭㭞㬨䓵Ⱀ㪉䐤⭥᷍ⶤ㚍㦰䐖䊻㿎ⱁ⮅㾮⧂㈑䐱

⡄䐅㑬㑝⼤⭥䊬㾱᷍ⰵ㚻⼬㭞㑠ⱁ〓㩺⭥系统㉚㬫䇤᱄

34.5.1. ko2iblnd⮘㬵

㻣⢎ⰵ䇤䇻⮘㬵⭥ko2iblnd㚄㌊⤯㭞㆙㾱㑬ⶦ㭗ᷛ

㚄㌊⤯㭞 㚍㦰䐖 㯖㘘

service 987 ᷉䊻 RDMA_PS_TCP㚻⭥᷊ⴟ㹒⼦

cksum 0 㪉䐤㸋⳨㒄㡕䇤㼜㻃 (⳨ RDMA)㾄䂊⼮᱄

timeout 50 ⧍㬒㬒ヅ᷉䄵㘌㸋⭆㸜 ᱄᷊

nscheds 0 㗠⮘Ⱙ⧭㿓⧹䐱⭥㼀⧭㭞᷉㗠

CPT ᱄᷊0⢎㬟ⶤ䐖㸋⼬⭥㭞㑠᱄

conns_per_peer 4 (OmniPath), 㗠ⰵ⭩ㅻ⮄⭥㑍ㅴ㭞᱄㼜㻃㵉⺞
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㚄㌊⤯㭞 㚍㦰䐖 㯖㘘

1 (Everything 㑍ㅴ⧹䁎ⳃ㯮᱄OmniPath㳂⹊

else) 㑬㻵䑙⭥ⶥ㆙᱄᷉ Lustre 2.10䐱

䅞㧌᷊

ntx 512 㡕Ⱀ㬒㸋㗠⧹㞅⭥㼜㻃㘉㭗ⴜ

⭥㭞㑠᱄䊻䊬㾱㬒。䋗⧅᱄䇪㰚䇱

CPT⹓㼎᱄

credits 256 㶙㕈㩰⭥⤃ⳃⳃ㯮㭞㑠᱄

peer_credits 8 ⤃ⳃⳃ㯮䐢 1ⰵ⭩⮄⭥㭞㑠᱄

䈌 IBⰴ㑱⫔㾂㼁᷉㬽㻿䇻 IBⰴ㑱

⫔㾂 ᱄᷊

peer_credits_hiw 0 を䇻Ⳗ⿹㾦䇤䐖㬒᱄

peer_buffer_credits 0 㗠ⰵ⭩㔘䇪㡘⭥⨆㾦䇤䐖᱄

peer_timeout 180 㬈㦆』㾵㼜㻃⭞㿜⤝ⰵ⭩ㅻ⮄㯡㶗

䐏ヅ⭥㘌㭞᷉㾂䇻〓⭩䇻 0⢎㬟

㆜䇤 ᱄᷊

ipif_name ib0 IPoIBⰬ㋻㘜⧧᱄

retry_count 5 㸕㬶⭞ ACK㬒䐹㾣⪌㭅᱄

rnr_retry_count 6 RNR䐹⪌᱄

keepalive 100 ⳃ㯮 keepalive㣑⭥㋶㻱㘌㭞᱄

ib_mtu 0 IB MTU 256/512/1024/2048/4096.

concurrent_sends 0 ⳃ㯮⹅作ⰴ㑱⭥⫔㾂᱄0䋓⢎㬟ⶤ

ⰴ㑱⫔㾂⼮ map_on_demand

〓peer_credits㼁㵍᱄

map_on_demand 0 (pre-4.8 㸋㑍ㅴ䊅㒕⭥㠍Ⱟ㭞㑠᱄㧈⺜

Linux)1 (4.8 㸋㒄᷍䋓㬚䇤㦌㈷㚻⫇᷉㋪㚽⫇

Linux 䊻➓㦌㸫㳃 ᱄᷊㧈⺜⳨㒄᷍䋓㬚
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㚄㌊⤯㭞 㚍㦰䐖 㯖㘘

onward)32 䇤 FMR〓 FastReg㆙㾱㚻⫇䓃册᱄

(OmniPath) ⶤ䐖㿉䄋䊻㑞ⰵ⭩ㅻ⮄䐏ヅ⫐

⧪䄜䐣᱄

fmr_pool_size 512 㗠 CPT㩰⭥ fmr⧹⫔㾂

᷉>= ntx / 4 ᱄᷊

䊻䊬㾱㬒。䋗⧅᱄

fmr_flush_trigger 384 ⪆ⳃ⧹㯃㾣⭥ dirty FMR⼦᱄

fmr_cache 1 㪉䐤㸋⳨㒄㎕㬖㻷 FMR⫇᱄

dev_failover 0 䇤䇻⟔Ⰹ⭥ HCA䍰㣱

᷉0⢎㬟 OFF᷍1⢎㬟 ON᷍㡅㰜䐖⡄㒕᷊

require_privileged_port 0 ㅴ㬽㑍ㅴ㬒⭥ require㲹㦉Ⱜ㋻᱄

use_privileged_port 1 ⨖㬝⿐㑍ㅴ⭥ use㲹㦉Ⱜ㋻

wrq_sge 2 㗠㤌㤔 scatter/gather䊋㯹䔊

⭥㭞㑠᱄䇤䇻⪇㏎㋪㚽。㼜⼥

㤌㤔⹅作㭞㑠㑞⡗⭥㰊㠍᱄

᷉Lustre 2.10䐱䅞㧌᷊

34.6. 㶙㕈㤌㤔⮘Ⱙ⧭㿓 (NRS)⮘㬵

㶙㕈㤌㤔⮘Ⱙ⧭㿓᷉NRS᷊䊫㿎㏎䊒㵉⺞䇇䇤⤜㵍⥀㔵䇑㼍ⴟ㹒㡘⪇㏎ RPC⭥

㯔㿓᷉〚䇻㗠 PTLRPCⴟ㹒 ᱄᷊䎃䂚䔗⭥㚠⭥㬨㸋㑬ⷝ⼤⭥㾵㚽᷍䄜㾊㸕㎕⭥⥀㔵

㋪㚽㳂⹊㏌㩃⭥㾵㚽㲹䎘᱄

PTLRPC ⴟ㹒⭥ NRS ⥀㔵䓕㲍㋪㵉⺞{service} .nrs_policies㎕Ⱒ㦂⼮㪉

䐤᱄Ⱒ㦂 PTLRPCⴟ㹒⭥ NRS⥀㔵䓕㲍᷍㤌䊬㾱ᷛ

1 lctl get_param {service}.nrs_policies

㏞㧈᷍Ⱒ㦂ost_ioⴟ㹒⭥ NRS⥀㔵䓕㲍ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_policies

2 ost.OSS.ost_io.nrs_policies=

3
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4 regular_requests:

5 - name: fifo

6 state: started

7 fallback: yes

8 queued: 0

9 active: 0

10

11 - name: crrn

12 state: stopped

13 fallback: no

14 queued: 0

15 active: 0

16

17 - name: orr

18 state: stopped

19 fallback: no

20 queued: 0

21 active: 0

22

23 - name: trr

24 state: started

25 fallback: no

26 queued: 2420

27 active: 268

28

29 - name: tbf

30 state: stopped

31 fallback: no

32 queued: 0

33 active: 0

34

35 - name: delay

36 state: stopped

37 fallback: no

38 queued: 0

39 active: 0
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40

41 high_priority_requests:

42 - name: fifo

43 state: started

44 fallback: yes

45 queued: 0

46 active: 0

47

48 - name: crrn

49 state: stopped

50 fallback: no

51 queued: 0

52 active: 0

53

54 - name: orr

55 state: stopped

56 fallback: no

57 queued: 0

58 active: 0

59

60 - name: trr

61 state: stopped

62 fallback: no

63 queued: 0

64 active: 0

65

66 - name: tbf

67 state: stopped

68 fallback: no

69 queued: 0

70 active: 0

71

72 - name: delay

73 state: stopped

74 fallback: no

75 queued: 0
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76 active: 0

NRS ⥀㔵䓕㲍㻵㬟䊻䄜〓㑞⤠䐱᷍㦂㉗䇻㰚⥊䁐⭥ PTLRPC ⴟ

㹒᱄⭻䄜⤠㸋regular_requests᷍㋪䇤䇻㰚䇱 PTLRPC ⴟ㹒᱄⭻ⱟ⤠

㸋high_priority_requests᷍㸋㋪䁂⤠᱄䎃㬨䅓㸋䄜㾊 PTLRPC ⴟ㹒㚽⹜ㅌ

㚔㾊㏁㾮⭥ RPC㬴㸋ㅰⷀ䇦㻩⭥ RPC᷍㬚㰝㗨㚽䇦㻩⡜ⴟ㹒㡘⪇㏎᱄ⰵ䇻⤜䐈⧷ⷀ

䇦㻩 RPC⭥ PTLRPCⴟ㹒䐜㚽㋕⭞regular_requests⤠᱄

㗠 PTLRPCⴟ㹒㩰⭥㗠 NRS⥀㔵Ⱍ䇱䄜⭆Ⱑ⭥㬖㏞᷍䇤䇻⪇㏎⧄⺇〓ⷀ䇦

㻩⭥ RPC᷉㧈⺜ⶤⴟ㹒䐈⧷ⷀ䇦㻩⭥ RPC ᱄᷊ⰵ䇻㗠⥀㔵㬖㏞᷍ㅌ㻵㬟䄵㻣䓷Ⱟᷛ

䓷Ⱟ 㯖㘘

name ⥀㔵㘜

state ⥀㔵䓕㲍᱄㸋 invalid᱃stopping᱃stopped᱃starting᱃started᱄

⥀㔵㶋㦌㡕Ⱀ㸋 started䓕㲍᱄

fallback 㬨ⴒ㸋⿹㵬⥀㔵᱄⿹㵬⥀㔵䇤䇻⪇㏎㡅㰜䄲㡕䇤⥀㔵㸿ⳉ⪇㏎⭥ RPC〓⤜

䐈⧷⭥ RPC᱄䐖㸋 no〓yes⭒㣑䐜䇱 FIFO⥀㔵㋪䄵作㸋⿹㵬⥀㔵᱄

queued ⥀㔵䇖䇱⭥⭩⫞ⴟ㹒⭥ RPC㭞㑠᱄

active ⥀㔵䎞䊻⪇㏎⭥ RPC㭞㑠

䊻 PTLRPCⴟ㹒㩰㡕䇤 NRS⥀㔵᷍䊬㾱ᷛ

1 lctl set_param {service}.nrs_policies=

2 policy_name

䎃ㅌ㸋ⷙⰉⴟ㹒㩰⭥⧄⺇⼮ⷀ䇦㻩 RPC᷉㧈⺜ⶤ PLRPCⴟ㹒䐈⧷ⷀ䇦㻩 RPC᷊

㡕䇤⥀㔵㘜㸋 policy_name⭥⥀㔵᱄㏞㧈᷍㸋 ldlm_cbdⴟ㹒㡕䇤 CRR-N NRS⥀㔵᷍㤌

䊬㾱ᷛ

1 $ lctl set_param ldlm.services.ldlm_cbd.nrs_policies=crrn

2 ldlm.services.ldlm_cbd.nrs_policies=crrn

ⰵ䇻䐈⧷ⷀ䇦㻩 RPC⭥ PTLRPCⴟ㹒᷍㛛㋪䄵㵉⺞䊬㾱䄵㻣㘝㒏⤃㳂⹊㋪䁂

䁂㼏 reg|hptoken᷍䄵⢄㡕䇤 NRS⥀㔵㆗䇤㎕⪇㏎ⷙⰉ PTLRPCⴟ㹒㩰⭥⧄⺇〓ⷀ䇦㻩

 RPCᷛ

1 lctl set_param {service}.nrs_policies="

2 policy_name

3 reg|hp"
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㏞㧈᷍䄋㡕䇤 TRR⥀㔵䇤㎕⪇㏎ost_ioⴟ㹒㩰⭥⧄⺇ RPC᷉⳨ⷀ䇦㻩 RPC᷊᷍

㤌䊬㾱ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_policies="trr reg"

2 ost.OSS.ost_io.nrs_policies="trr reg"

䓃䅃

㡕䇤 NRS⥀㔵㬒᷍⥀㔵㘜⧧⡹㿌㬚䇤㾂㾕䓷㚙᷍ⴒ䋓ㅌ䋍⧪操作㬈➽⤃㻵㬟⫎㹔

㼜㻃᱄

34.6.1. 㻩㆙㻩⨗ (FIFO)⥀㔵

㻩㆙㻩⨗ (FIFO)⥀㔵➕䍶⪴ LNet⥄⭞⫐⭥㼁㵍㯔㿓⪇㏎ⴟ㹒䐱⭥ RPC᷍⤜㆙㾱㦯

⼯㲹㭃⪇㏎㎕ⷝⶥ RPC⪇㏎㒘᱄FIFO㬨㰚䇱 PTLRPCⴟ㹒㩰㰚䇱㏁㾮 RPC⭥㚍㦰⥀

㔵᷍㣳㸿㔼㡅㰜⥀㔵䓕㲍㧈⼯Ⱍ㬝䐶⪇䇻㡕䇤䓕㲍᱄➲ FIFO⥀㔵作㸋⡙⳾⥀㔵᷍䄵ⳡ

䄲ⷝⶕ䊴⭥⥀㔵⪇㏎ RPC㬈➽〓⤜䐈⧷ⷙⰉ㏁㾮⭥ RPC᱄

FIFO⥀㔵㗜䇱䇤䇻⮘䎜㡅㾱㸋⭥㋪⮘⤯㭞᱄

34.6.2. 〚䇻 NID⭥㋮⿈Ⱜ䁎 (CRR-N)⥀㔵

㵉⺞〚䇻 NID⭥㋮⿈Ⱜ㔷䁐᷉CRR-N᷊⥀㔵ⰵ㰚䇱㏁㾮 RPC䐕㾱㞛㑠䁎⮘Ⱙ᷍

㗠㞛⪯䇪䊕䓵㼁㵍㋮⿈Ⱜㅻ⮄⭥ RPC᷉䇪㡅 NID⢋㬗᷊䔊⧪᱄CRR-N䐝䊻㳂ⷀゐ㦛

ヅ⭥䓫䊕㏜䇤㔫᷍⤃㵉⺞䊻㰚䇱㋮⿈Ⱜ䐏ヅⷝ㉚䊩⭹㞅㋪䇤⫙㌎㎕㰖Ⱝ㚔㾊㤊㌗㻣⭥

作䄖㶋⧪㬒ヅ᱄

㋪䄵䊻㰚䇱㏁㾮⭥ PTLRPCⴟ㹒㩰㡕䇤 CRR-N⥀㔵᱄䄵㻣㬨㋪䇤䇻⮘䎜㡅㾱㸋⭥

㋪⮘⤯㭞ᷛ

• {service}.nrs_crrn_quantum

{service}.nrs_crrn_quantum䇤䇻㦘Ⰹ RPC⭥䔏⫔㞛⪇㏎⫔㾂ᷜⰩ㑠⭆㸜㬨

RPC⭥㭞㑠᱄Ⱒ㦂 CRR-N⥀㔵䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂᷍㤌䊬㾱ᷛ

1 lctl get_param {service}.nrs_crrn_quantum

㏞㧈᷍䊻ost_ioⴟ㹒㩰Ⱒ㦂 CRR-N⥀㔵䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂᷍䊬㾱ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_crrn_quantum

2 ost.OSS.ost_io.nrs_crrn_quantum=reg_quantum:16

3 hp_quantum:8

㧈㩰㰚㬟᷍㛛㋪䄵㋕⭞⧄⺇ ( reg_quantum)⼮ⷀ䇦㻩 ( hp_quantum) RPCs䇱

㑞Ⱑ㑃⭥䔏⫔㞛⪇㏎⫔㾂᱄

㸋䐙Ⰹⴟ㹒㪉䐤 CRR-N⥀㔵䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂᷍䊬㾱ᷛ
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1 lctl set_param {service}.nrs_crrn_quantum=

2 1-65535

䎃ㅌ㸋⧄⺇⼮ⷀ䇦㻩 RPC᷉㧈⺜ PLRPCⴟ㹒䐈⧷ⷀ䇦㻩 RPC᷊㪉䐤ⷙⰉⴟ㹒

㩰䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂᱄

㏞㧈᷍ㅌldlm_canceldⴟ㹒㩰䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂㪉䐤㸋 16᷍㤌䊬㾱ᷛ

1 $ lctl set_param ldlm.services.ldlm_canceld.nrs_crrn_quantum=16

2 ldlm.services.ldlm_canceld.nrs_crrn_quantum=16

ⰵ䇻䐈⧷ⷀ䇦㻩 RPC⭥ PTLRPCⴟ㹒᷍㛛䄓㋪䄵㸋⧄⺇⼮ⷀ䇦㻩 RPC䐙Ⰹ⤜

㵍⭥䔏⫔㞛⪇㏎⫔㾂ᷛ

1 $ lctl set_param {service}.nrs_crrn_quantum=

2 reg_quantum|hp_quantum:

3 1-65535"

㏞㧈᷍䊻ldlm_canceldⴟ㹒㩰ㅌ䔏⫔ⷀ䇦㻩 RPC㞛⪇㏎⫔㾂㪉䐤㸋 32ᷛ

1 $ lctl set_param

ldlm.services.ldlm_canceld.nrs_crrn_quantum="hp_quantum:32"

2 ldlm.services.ldlm_canceld.nrs_crrn_quantum=hp_quantum:32

㵉⺞㬚䇤䔏⽔䄜䐷Ⳟⳉ᷍㛛㋪䄵䊻⭆㘝㒏䐱ㅌ⧄⺇⼮ⷀ䇦㻩 RPC㞛⪇㏎䔏

⫔⫔㾂㪉䐤㸋⤜㵍⭥䐖᱄

34.6.3. 〚䇻ⰵ㼔⭥䁎᷉ORR᷊⥀㔵

〚䇻ⰵ㼔⭥䁎᷉ORR᷊⥀㔵ⰵ㞛㑠Ⱒ㾕᷉brw᷊RPC⭥㞛㑠䁎⮘Ⱙ᷍㗠㞛⪯

䇪㭕䇻㼁㵍⽔Ⱜ文件系统ⰵ㼔⭥ RPC᷉䇪 OST FID⢋㬗᷊䔊⧪᱄

ORR⥀㔵㆗㬫䇤䇻 ost_ioⴟ㹒᱄RPC㞛⪇㏎㋪㚽⟝⼍㞛㑠Ⱒ㦂⼮㞛㑠㾕㧌 RPC᱄

ⷚ㈾㗠 RPC⭥文件㠌䄧㑠〓㹐㏎⪦㝭㠌䄧㑠᷉㆗㬫䇤䇻㞛㑠Ⱒ㦂 RPC᷊᷍ 㗠㞛⪇㏎

䐱⭥ RPC➕㪞㿓Ⳟ㬞㝦㿓᱄

ORR⥀㔵䐝䊻㵉⺞㯔㿓Ⱒ㦂㞛㑠 RPC᷉䄓㋪㚽⟝㎉㞛㑠㾕㧌 RPC᷊㎕䋗ゴ㚔㾊㤊

㌗㻣⭥㞛Ⱒ㦂㵭㵣㑠᷍⪴ⱙ䔏⫔㻿Ⱙ⭹ブ㩺➛⺔⭥⪦㝭⥊䍳操作᱄㦯⼯䓫䊕㏜䇤㔫⭥ⶥ

㩧〓ⷝ⼤⭹㏜䇤 RPCヅ⭥㼁ⰵ㸜䐤Ⱍ㋪㚽䇱䑛䇻㳂㪞㾵㚽᱄

ORR⥀㔵䇱䄵㻣㋪䇤䇻⮘䎜㡅㾱㸋⭥㋪⮘⤯㭞ᷛ

• ost.OSS.ost_io.nrs_orr_quantum

ost.OSS.ost_io.nrs_orr_quantum䇤䇻㦘Ⰹ RPC⭥䔏⫔㞛⪇㏎⫔㾂ᷜⰩ㑠

⭆㸜㬨 RPC⭥㭞㑠᱄Ⱒ㦂 ORR⥀㔵䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂᷍㤌䊬㾱ᷛ
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1 $ lctl get_param ost.OSS.ost_io.nrs_orr_quantum

2 ost.OSS.ost_io.nrs_orr_quantum=reg_quantum:256

3 hp_quantum:16

㧈㩰㰚㬟᷍㛛㋪䄵㋕⭞⧄⺇ ( reg_quantum)⼮ⷀ䇦㻩 ( hp_quantum) RPCs䇱

㑞Ⱑ㑃⭥䔏⫔㞛⪇㏎⫔㾂᱄

㪉䐤 ORR⥀㔵䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂᷍䊬㾱ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_orr_quantum=

2 1-65535

䎃ㅌ㸋⧄⺇⼮ⷀ䇦㻩 RPC㰚䊫㿎⭥䔏⫔㞛⪇㏎⫔㾂㪉䐤䐙Ⰹ⭥⫔㾂᱄

㋪䄵㸋⧄⺇⼮ⷀ䇦㻩 RPC䐙Ⰹ⤜㵍⭥䔏⫔䊫㿎㞛⪇㏎⫔㾂᷍㤌䊬㾱ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_orr_quantum=

2 reg_quantum|hp_quantum:

3 1-65535

㏞㧈᷍ㅌ⧄⺇ RPC⭥䔏⫔㞛⪇㏎⫔㾂㪉䐤㸋 128᷍㤌䊬㾱

1 $ lctl set_param ost.OSS.ost_io.nrs_orr_quantum=reg_quantum:128

2 ost.OSS.ost_io.nrs_orr_quantum=reg_quantum:128

㵉⺞㬚䇤䔏⽔䄜䐷Ⳟⳉ᷍㛛㋪䄵䊻⭆㘝㒏䐱ㅌ⧄⺇⼮ⷀ䇦㻩 RPC㞛⪇㏎䔏

⫔⫔㾂㪉䐤㸋⤜㵍⭥䐖᱄

• ost.OSS.ost_io.nrs_orr_offset_type

ost.OSS.ost_io.nrs_orr_offset_type䇤䇻㦘ⰉORR⥀㔵㬨〚䇻㕀ゎ文件

㠌䄧㑠㬨㹐㏎⪦㝭㠌䄧㑠ⰵ㗠㞛⪯ RPC㆙㾱㝦㿓᱄Ⱒ㦂 ORR⥀㔵⭥㠌䄧㏁㾮᷍㤌䊬

㾱ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_orr_offset_type

2 ost.OSS.ost_io.nrs_orr_offset_type=reg_offset_type:physical

3 hp_offset_type:logical

⧄⺇ ( reg_offset_type)⼮ⷀ䇦㻩 ( hp_offset_type) RPC䇱⭆Ⱑ⭥㠌䄧

㏁㾮᱄

㪉䐤 ORR⥀㔵⭥㠌䄧㏁㾮᷍䊬㾱ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_orr_offset_type=

2 physical|logical

䎃ㅌ㪉䐤⧄⺇⼮ⷀ䇦㻩 RPC⭥㠌䄧㏁㾮㸋䐙Ⰹ䐖᱄

㛛㋪䄵䊬㾱䄵㻣㘝㒏㸋⧄⺇⼮ⷀ䇦㻩 RPC䐙Ⰹ⤜㵍⭥㠌䄧㏁㾮ᷛ
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1 $ lctl set_param ost.OSS.ost_io.nrs_orr_offset_type=

2 reg_offset_type|hp_offset_type:

3 physical|logical

㏞㧈᷍ㅌⷀ䇦㻩 RPC⭥㠌䄧㏁㾮㪉䐤㸋㹐㏎⪦㝭㠌䄧㑠᷍䊬㾱ᷛ

1 $ lctl set_param

ost.OSS.ost_io.nrs_orr_offset_type=hp_offset_type:physical

2 ost.OSS.ost_io.nrs_orr_offset_type=hp_offset_type:physical

㵉⺞㬚䇤䔏⽔䄜䐷Ⳟⳉ᷍㛛㋪䄵䊻⭆㘝㒏䐱ㅌ⧄⺇⼮ⷀ䇦㻩 RPC㞛⪇㏎䔏

⫔⫔㾂㪉䐤㸋⤜㵍⭥䐖᱄

䓃䅃

㸿㔼⪬㋪⮘⤯㭞⭥䐖㸋㬓㗕᷍䐜䇱㕀ゎ㠌䄧㑠㋪䄵䇤䇻㞛㑠㾕㧌 RPC⭥㝦㿓᱄

• ost.OSS.ost_io.nrs_orr_supported

ost.OSS.ost_io.nrs_orr_supported䇤䇻㦘Ⰹ ORR⥀㔵⪇㏎⭥ RPC㏁㾮᷍

Ⱒ㦂 ORR⥀㔵䐈⧷⭥ RPC㏁㾮᷍䊬㾱ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_orr_supported

2 ost.OSS.ost_io.nrs_orr_supported=reg_supported:reads

3 hp_supported=reads_and_writes

㧈㩰㰚㬟᷍㛛㋪䄵㋕⭞⧄⺇ ( reg_quantum)⼮ⷀ䇦㻩 ( hp_quantum) RPCs䇱

⤜㵍⭥䐈⧷⭥ RPC㏁㾮᱄

㸋 ORR⥀㔵㪉䐤䐈⧷⭥ RPC㏁㾮᷍䊬㾱ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_orr_supported=

2 reads|writes|reads_and_writes

䎃ㅌ㪉䐤 ORR⥀㔵䐈⧷⭥⧄⺇⼮ⷀ䇦㻩 RPC㏁㾮㸋䐙Ⰹ䐖᱄

㛛㋪䄵䊬㾱䄵㻣㘝㒏㸋⧄⺇⼮ⷀ䇦㻩 RPC䐙Ⰹ⤜㵍⭥䐈⧷㏁㾮ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_orr_supported=

2 reg_supported|hp_supported:

3 reads|writes|reads_and_writes

㏞㧈᷍㸋⧄⺇㤌㤔ㅌ RPC䐈⧷㏁㾮㪉䐤㸋㞛㑠Ⱒ⼮㞛㑠㾕ᷛ

1 $ lctl set_param

2 ost.OSS.ost_io.nrs_orr_supported=reg_supported:reads_and_writes

3 ost.OSS.ost_io.nrs_orr_supported=reg_supported:reads_and_writes

㵉⺞㬚䇤䔏⽔䄜䐷Ⳟⳉ᷍㛛㋪䄵䊻⭆㘝㒏䐱ㅌ⧄⺇⼮ⷀ䇦㻩 RPC⭥䐈⧷㏁

㾮㪉䐤㸋⤜㵍⭥䐖᱄
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34.6.4. 〚䇻㚠⢋⭥䁎 (TRR)⥀㔵

〚䇻㚠⢋⭥䁎᷉TRR᷊⥀㔵ⰵ brw RPC䐕㾱㞛㑠䁎⮘Ⱙ᷍㗠㞛⪯䇪㭕䇻㼁㵍

OST⭥ RPC᷉䇪 OST㰘䅞⢋㬗᷊⹚⧪᱄

⨞㑬㬚䇤 brw RPC⭥㚠⢋ OST㰘䅞ⱙ⤜㬨⽔Ⱜ fsⰵ㼔⭥ OST FID㎕㦘Ⰹ RPC⮘

Ⱙ㯔㿓䄵㶃᷍TRR⥀㔵䈌〚䇻ⰵ㼔⭥䁎᷉ORR᷊⥀㔵㼁㵍᱄TRR⥀㔵⼮ ORR⥀㔵⭥

㬖㬊㾈⺜㼁㵍᷍㰝㬚䇤䄵㻣㋪⮘⤯㭞㎕⮘䎜㡅㾱㸋ᷛ

• ost.OSS.ost_io.nrs_trr_quantum

䈌 ORR⥀㔵䐱⭥ ost.OSS.ost_io.nrs_orr_quantum⤯㭞⭥㚠⢋⼮䇤ⳉ㶋㦌

㼁㵍᱄

• ost.OSS.ost_io.nrs_trr_offset_type

䈌 ORR⥀㔵䐱⭥ ost.OSS.ost_io.nrs_orr_offset_type⤯㭞⭥㚠⢋⼮䇤

ⳉ㶋㦌㼁㵍᱄

• ost.OSS.ost_io.nrs_trr_supported

䈌 ORR ⥀㔵䐱⭥ ost.OSS.ost_io.nrs_orr_supported ⤯㭞⭥㚠⢋⼮䇤ⳉ

㶋㦌㼁㵍᱄

᷉䊻 Lustre 2.6䐱䅞㧌᷊

34.6.5. 㒏㝧㵑⺞㔬㡘 (TBF)⥀㔵

㒏㝧㵑⺞㔬㡘 (TBF)⥀㔵㵉⺞㣠䐧㻿䐧㋮⿈Ⱜ〓作䄖⭥ RPC㯺㔫ⱙ㬚 Lustreⴟ㹒

⫐⭞䄜Ⰹ⭥ QoS᷉ⴟ㹒䐫㑠 ᱄᷊
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㵝 28: Internal stucture of TBF policy

㵝 34.1 TBF⥀㔵⭥㚻⤠ㆂ⹚

⭒ RPC㤌㤔⭞⫐㬒᷍TBF⥀㔵ⷚ㈾㰝⭥㏁ㅌ㰝⳦⭞䄜⭩⫞ⰴ㑱䐱᱄ⷚ㈾ TBF

㞅䐤᷍RPC㤌㤔⭥㏁㋪䄵〚䇻 RPC⭥ NID〓 JobID᱄TBF⥀㔵䊻系统䐱㿉䄋㸍⿅ⱁ

ⰴ㑱᷍RPC㤌㤔㏁⭥㗠㏁⢑䇱䄜ⰴ㑱᱄䎃㾊㤌㤔䊻⪇㏎䐏㣑⭩⫞ FIFOⰴ㑱䐱

⭥㒏㝧᷍⪴ⱙ㬚 RPC㯺㔫⡄⧷䊻㻿䐧䐏㻣᱄

Lustreⴟ㹒㲌㗇㸿ⳉゑ㬒⪇㏎㰚䇱㤌㤔㬒᷍㰚䇱ⰴ㑱⭥⪇㏎㯺㔫Ⱍ⤜。⫐⭞䐙Ⰹ䐖᱄

⭌⨞㑬䄜㾊 RPC㯺㔫⡩㞅䐤㕞䄵㶃᷍⤃㸿㦯⼯⪇᱄䊻䎃䐷㤊㌗㻣᷍㯺㔫ㅰⷀ⭥ⰴ㑱

⡩㯺㔫ㅰ⭮⭥ⰴ㑱㉀䇱䇦㬧᱄

㏎ⰴ㑱⭥ RPC㯺㔫᷍㸳㗨⤜㿉䄋手Ⱀ㪉䐤㗠ⰴ㑱⭥㯺㔫᷍ⱙ㬨㵉⺞Ⰹ䅆 TBF

⥀㔵㠆㞅⺇䋓㎕㦘Ⰹ RPC㯺㔫㻿䐧᱄㰚䇱Ⰹ䅆⭥⺇䋓⫇⪃䊻䇱㿓㑱⢎䐱᱄㗠㾣⪕ㅉ

⭥ⰴ㑱ㅌ⢊㏛⺇䋓㑱⢎⤃ㅌ⭻䄜㠆㞅⭥⺇䋓作㸋㡅⺇䋓᷍⪴ⱙ㦘Ⰹ RPC㒏㝧㯺㔫᱄

⺇䋓㋪䊻䊬㾱㬒㳎ゴ⭞㑱⢎〓⪴㑱⢎䐱㩟⨞᱄㗠⭒⺇䋓㑱⢎ⳃ㪛ⷝⶥ㬒᷍ⰴ㑱ㅌⷝ㾣㡅

㠆㞅⭥⺇䋓᱄

34.6.5.1. 㡕䇤 TBF⥀㔵 㘝㒏:

1 lctl set_param ost.OSS.ost_io.nrs_policies="tbf <policy>"

㚠㣑᷍RPC㋪䄵ⷚ㈾㡅 NID᱃JOBID᱃OPCode〓 UID/GID㎕㆙㾱㏁᱄㡕䇤 TBF

⥀㔵㬒᷍㛛㋪䄵䐙Ⰹ㡅䐱䄜䐷Ⳟ㬞᷍〓㬚䇤''tbf''䊫㿎㰚䇱Ⳟ㬞⤃䐕㾱㻙㑄Ⱙ RPC㤌㤔

㏁᱄
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㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_policies="tbf"

2 $ lctl set_param ost.OSS.ost_io.nrs_policies="tbf nid"

3 $ lctl set_param ost.OSS.ost_io.nrs_policies="tbf jobid"

4 $ lctl set_param ost.OSS.ost_io.nrs_policies="tbf opcode"

5 $ lctl set_param ost.OSS.ost_io.nrs_policies="tbf uid"

6 $ lctl set_param ost.OSS.ost_io.nrs_policies="tbf gid"

34.6.5.2. 㡕䇤 TBF⺇䋓 TBF⺇䋓䊻 ost.OSS.ost_io.nrs_tbf_rule⤯㭞䐱Ⰹ䅆᱄

㘝㒏:

1 lctl set_param x.x.x.nrs_tbf_rule=

2 "[reg|hp] start rule_name arguments..."

㡅䐱᷍'rule_name'㬨䄜䔏ⱁ 15䓷ⴜ⭥䓷ⴜ⪏᷍䇤䇻⢋㬗 TBF⥀㔵⺇䋓⭥㘜⧧᷍

㋪䄵㬚䇤䓷㚙᱃㭞䓷䓷ⴜ⼮㻣⿏㼀᷉㏞㧈ᷛ``test_rule_A1'' ᱄᷊

'arguments'㬨䄜䓷ⴜ⪏᷍䇤䇻ⷚ㈾⤜㵍⭥㏁㾮䐙Ⰹ㼋㻙⭥⺇䋓᱄

䄵㻣㬨 TBF⥀㔵⭥⤜㵍㏁㾮ᷛ

• 〚䇻 NID⭥ TBF⥀㔵

㘝㒏::

1 lctl set_param x.x.x.nrs_tbf_rule=

2 "[reg|hp] start rule_name nid={nidlist} rate=rate"

'nidlist'⭥ⷒ㬞䈌㞅䐤 LNET㔘䇪㼁㵍᱄'rate'㸋ⶤ⺇䋓⭥ RPC㯺㔫᷉㩰㻿 ᱄᷊

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "start other_clients nid={192.168.*.*@tcp} rate=50"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "start computes nid={192.168.1.[2-128]@tcp} rate=500"

5 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

6 "start loginnode nid={192.168.1.1@tcp} rate=100"

䊻䎃㏞䓴䐱᷍ェ㰄ㅻ⮄⭥ RPC㤌㤔⪇㏎㯺㔫䔏⫔㬒㬨⭨㔝ㅻ⮄ RPC㤌㤔⪇㏎㯺

㔫⭥ 5⡗᱄ost.OSS.ost_io.nrs_tbf_rule⭥㭅⨗㏁㯧䇻ᷛ

1 lctl get_param ost.OSS.ost_io.nrs_tbf_rule

2 ost.OSS.ost_io.nrs_tbf_rule=
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3 regular_requests:

4 CPT 0:

5 loginnode {192.168.1.1@tcp} 100, ref 0

6 computes {192.168.1.[2-128]@tcp} 500, ref 0

7 other_clients {192.168.*.*@tcp} 50, ref 0

8 default {*} 10000, ref 0

9 high_priority_requests:

10 CPT 0:

11 loginnode {192.168.1.1@tcp} 100, ref 0

12 computes {192.168.1.[2-128]@tcp} 500, ref 0

13 other_clients {192.168.*.*@tcp} 50, ref 0

14 default {*} 10000, ref 0

⺇䋓䄓㋪㬚䇤 reg⼮ hpⷒ㬞㆙㾱㘉㭗ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "reg start loginnode nid={192.168.1.1@tcp} rate=100"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "hp start loginnode nid={192.168.1.1@tcp} rate=100"

• 〚䇻 JobID⭥ TBF⥀㔵

㘝㒏:

1 lctl set_param x.x.x.nrs_tbf_rule=

2 "[reg|hp] start rule_name jobid={jobid_list} rate=rate"

䐈⧷⭥Wildcard㻵㬟䊻 {jobid_list}䐱᱄

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "start iozone_user jobid={iozone.500} rate=100"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "start dd_user jobid={dd.*} rate=50"

5 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

6 "start user1 jobid={*.600} rate=10"

7 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

8 "start user2 jobid={io*.10* *.500} rate=200"

⺇䋓䄓㋪㬚䇤 reg⼮ hpⷒ㬞㆙㾱㘉㭗ᷛ
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1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "hp start iozone_user1 jobid={iozone.500} rate=100"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "reg start iozone_user1 jobid={iozone.500} rate=100"

• 〚䇻 Opcode⭥ TBF⥀㔵

㘝㒏:

1 $ lctl set_param x.x.x.nrs_tbf_rule=

2 "[reg|hp] start rule_name opcode={opcode_list} rate=rate"

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "start user1 opcode={ost_read} rate=100"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "start iozone_user1 opcode={ost_read ost_write} rate=200"

⺇䋓䄓㋪㬚䇤 reg⼮ hpⷒ㬞㆙㾱㘉㭗ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "hp start iozone_user1 opcode={ost_read} rate=100"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "reg start iozone_user1 opcode={ost_read} rate=100"

• 〚䇻 UID/GID⭥ TBF⥀㔵

㘝㒏:

1 $ lctl set_param ost.OSS.*.nrs_tbf_rule=\

2 "[reg][hp] start rule_name uid={uid} rate=rate"

3 $ lctl set_param ost.OSS.*.nrs_tbf_rule=\

4 "[reg][hp] start rule_name gid={gid} rate=rate"

㬟㏞ᷛ

㻿䐧 uid 500⭥ RPC㤌㤔㯺㔫ᷛ

$ lctl set_param ost.OSS.*.nrs_tbf_rule=\ "start tbf_name

uid={500} rate=100"

㻿䐧 gid 500⭥ RPC㤌㤔㯺㔫ᷛ

1 $ lctl set_param ost.OSS.*.nrs_tbf_rule=\

2 "start tbf_name gid={500} rate=100"
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㛛䄓㋪䄵㬚䇤䄵㻣⭥⺇䋓㋹䐧MDS㩰⭥㤌㤔᱄

䊻MDS㩰㡕Ⱀ tbf uid QoSᷛ

$ lctl set_param mds.MDS.*.nrs_policies="tbf uid"

㻿䐧 uid 500⭥ RPC㤌㤔㯺㔫ᷛ

1 $ lctl set_param mds.MDS.*.nrs_tbf_rule=\

2 "start tbf_name uid={500} rate=100"

• ⥀㔵⼰⤃

㸋䐈⧷㉀䇱ⶕ䊴㳖件⢎⫐㬞⭥ TBF⺇䋓᷍㋪䄵㬚䇤 TBF㏁㡘䄵ⷝ㻙㑄Ⱙ⭥Ⳟ㬞

ⰵ RPC㆙㾱㏁᱄⪬⹇㚽䐈⧷⤜㵍㏁㾮䐏ヅ⭥㕀ゎ操作᱄㡅䐱᷍''᷇''⫛⢎㳖件䈌᷍'',''

⫛⢎㳖件〓᱄

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "start comp_rule opcode={ost_write}&jobid={dd.0},\

3 nid={192.168.1.[1-128]@tcp 0@lo} rate=100"

䊻 䎃  ㏞ 䓴 䐱᷍ 㚨 㾊 opcode 㸋 ost_write 㣳 jobid 㸋 dd. 0᷍ 〓 nid㕛

䔄 {192.168.1.[1-128]@tcp 0@lo} 㳖件⭥ RPC ㅌ䄵 100 req/ sec ⭥㯺㔫㆙㾱⪇㏎᱄

ost.OSS.ost_io.nrs_tbf_rule⭥㭅⨗㏁㯧䇻ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_tbf_rule

2 ost.OSS.ost_io.nrs_tbf_rule=

3 regular_requests:

4 CPT 0:

5 comp_rule opcode={ost_write}&jobid={dd.0},nid={192.168.1.[1-128]@tcp 0@lo}

100, ref 0

6 default * 10000, ref 0

7 CPT 1:

8 comp_rule opcode={ost_write}&jobid={dd.0},nid={192.168.1.[1-128]@tcp 0@lo}

100, ref 0

9 default * 10000, ref 0

10 high_priority_requests:

11 CPT 0:

12 comp_rule opcode={ost_write}&jobid={dd.0},nid={192.168.1.[1-128]@tcp 0@lo}

100, ref 0

13 default * 10000, ref 0
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14 CPT 1:

15 comp_rule opcode={ost_write}&jobid={dd.0},nid={192.168.1.[1-128]@tcp 0@lo}

100, ref 0

16 default * 10000, ref 0

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.*.nrs_tbf_rule=\

2 "start tbf_name uid={500}&gid={500} rate=100"

䊻䎃㏞䓴䐱᷍㚨㾊uid㸋 500㣳 gid㸋 500⭥ RPCㅌ䄵 100 req/sec⭥㯺㔫㆙㾱

⪇㏎᱄

34.6.5.3. ⷝⶥ TBF⺇䋓 㘝㒏:

1 lctl set_param x.x.x.nrs_tbf_rule=

2 "[reg|hp] change rule_name rate=rate"

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "change loginnode rate=200"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "reg change loginnode rate=200"

5 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

6 "hp change loginnode rate=200"

34.6.5.4. 㵄䇤 TBF⺇䋓 㘝㒏:

1 lctl set_param x.x.x.nrs_tbf_rule="[reg|hp] stop

2 rule_name"

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule="stop loginnode"

2 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule="reg stop loginnode"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule="hp stop loginnode"

34.6.5.5. ⺇䋓䁂㼏 㸋䐈⧷ⷝ㒊』⭥⺇䋓᷍㳎ゴ㑬䄵㻣䁂㼏ᷛ

• ㅌ TBF⺇䋓䐹㾣㝦㿓
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㚍㦰㤊㌗㻣᷍㾣㡕䇤⭥⺇䋓䇦㻩䇻㈪⺇䋓᷍⭌䊻㬚䇤''start''㘝㒏⥆㧌㾣⺇䋓㬒㵍

㬒䐙Ⰹ⤯㭞''rank =''᷍㋪䄵ⷝⶥ⺇䋓⭥㝦㿓᱄⪬㶃᷍㋪䄵㵉⺞''change''㘝㒏ⷝⶥ⺇䋓

⭥㝦㿓᱄

㘝㒏:

1 lctl set_param ost.OSS.ost_io.nrs_tbf_rule=

2 "start rule_name arguments... rank=obj_rule_name"

3 lctl set_param ost.OSS.ost_io.nrs_tbf_rule=

4 "change rule_name rate=rate rank=obj_rule_name"

㵉⺞䐙Ⰹ䄲⫇䊻⭥⺇䋓'obj_rule_name'᷍㾣⺇䋓'rule_name' ㋪⡜䄧䐢ⶤ㳖⺇

䋓'obj_rule_name'䐏㣑᱄

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

2 "start computes nid={192.168.1.[2-128]@tcp} rate=500"

3 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

4 "start user1 jobid={iozone.500 dd.500} rate=100"

5 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=\

6 "start iozone_user1 opcode={ost_read ost_write} rate=200 rank=computes"

䊻䎃㏞䓴䐱᷍⺇䋓''iozone_user1''⡜㳎ゴ䐢⺇䋓''computes''䐏㣑᷍㯔㿓㧈㻣ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_tbf_rule

2 ost.OSS.ost_io.nrs_tbf_rule=

3 regular_requests:

4 CPT 0:

5 user1 jobid={iozone.500 dd.500} 100, ref 0

6 iozone_user1 opcode={ost_read ost_write} 200, ref 0

7 computes nid={192.168.1.[2-128]@tcp} 500, ref 0

8 default * 10000, ref 0

9 CPT 1:

10 user1 jobid={iozone.500 dd.500} 100, ref 0

11 iozone_user1 opcode={ost_read ost_write} 200, ref 0

12 computes nid={192.168.1.[2-128]@tcp} 500, ref 0

13 default * 10000, ref 0

14 high_priority_requests:

15 CPT 0:

16 user1 jobid={iozone.500 dd.500} 100, ref 0

17 iozone_user1 opcode={ost_read ost_write} 200, ref 0
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18 computes nid={192.168.1.[2-128]@tcp} 500, ref 0

19 default * 10000, ref 0

20 CPT 1:

21 user1 jobid={iozone.500 dd.500} 100, ref 0

22 iozone_user1 opcode={ost_read ost_write} 200, ref 0

23 computes nid={192.168.1.[2-128]@tcp} 500, ref 0

24 default * 10000, ref 0

• 䇖㧜㻣⭥ TBF㬖㬒⥀㔵

䊻㠡 TBF㠻ヅ᷍㸳㗨ⳃ㻷⭒㰚䇱㏁⭥ I/O⫙㌎㿉㤔䓽⼮⧍⺞系统㦾㑠㬒᷍㉀䇱㼁

㵍㯺㔫㻿䐧⭥㏁〒⭤⭥⫙㌎䄋⡩䊅㻩㉚⽃㞅䐤㰚〒⭤⭤⫙㌎䄋㩺᱄䋍⧪䎃䐷㤊㌗⭥䊎䅓

㬨䇖㧜ⴟ㹒㡘㩰⭥Ⳓ䐹䊹。⭝䐣㚔㾊㏁⫎⺞䔏⽔㠻㻿᱄䊻⨗㑱㬒᷍㒏㝧⭥㭞㑠㋪㚽⫔

䇻 1᱄䊻䔏⨖⭥㬖㻷䐱᷍㰚䇱㏁Ⱍ⡜㠞⭩ⰵ⫞᷍䄵㤂㯪Ⰻ㡛⧍ⱏ⭥㒏㝧᱄

㰇䓦䇓㒏㝧⤚⧆᷉HTC᷊⥀㔵⭥㬖㬊᷍㸳㗨㬚䇤 HTC㠆㞅⭥⺇䋓ⰵ㏁㆙㾱㞅䐤᱄䎃

㲹㾵䅃㸗䓦ⶤ㏁ⰴ㑱䐱⭥㤌㤔㉀䇱ㅰⷀ⭥㬖㬒㾵䄋㤔᷍⡹㿌㈂㋪㚽㕛䔄⫙㌎㞅᱄⭒

⫎⺞䔏⽔㠻㻿㬒᷍ⶤ㏁⡄⧷䔏⽔㠻㻿⤜⢅᷍㬄䈁⭥㬒ヅ᷉㬄䈁⭥㒘㬦㬒ヅ⨞䄵 1/r᷊ㅌ

⡜⤚⧆⭞㻣䄜㔷᱄⪴ⱙ㦘⡄㑬㻣䄜㋶㻱 I/O㼀⧭㬝䐶䁂䋒⪬㏁㎕ⴟ㹒᷍䐒⭞㰚䇱㎼ェ

⭥⧍ⱏ㒏㝧⪇㏎㶋⡰〓ⶤ㏁ⰴ㑱䐱㗜䇱㡑⭥㤌㤔᱄

㘝㒏:

㳎ゴ㬖㬒㲹㾵⭥㾣㘝㒏ⷒ㬞ᷛ

1 lctl set_param x.x.x.nrs_tbf_rule=\

2 "start rule_name arguments... realtime=1

㬟㏞ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_tbf_rule=

2 "start realjob jobid={dd.0} rate=100 realtime=1

䊻䎃㏞䓴䐱᷍㚨㾊JobID 㸋 dd.0 ⭥ RPC ㅌ䄵 100 req/sec ⭥㯺㔫㆙㾱㬖㬒⪇

㏎᱄᷉ 䊻 Lustre 2.10䐱䅞㧌᷊

34.6.6. 䁴⧺⥀㔵

NRS䁴⧺⥀㔵䐝䊻㵉⺞ⶪ㦦 PtlRPC⥄⭥㤌㤔⪇㏎㬒ヅ㎕㚄㛃ⷀⴟ㹒㡘䊹᷍⪴ⱙ

⡊㔗䈌㬒ヅ䇱⭥㸫㳃᱄㧈⺜㡕䇤⪬⥀㔵᷍ㅌ䊻㤌㤔⭞⫐㬒ェ㰄䇇ⶤ㋋㬝⪇㏎㤌㤔⭥㬒

ヅ㸜䄧㑠᷍⤃䊫㿎㡅䊻䇤⿈Ⰹ䅆⭥ⳗ㸈㚻⤉Ⱀ᱄㦜⽔㬚䇤cfs_binheapㅌ㤌㤔➕䍶

㞅⭥㋋㬝㬒ヅ㆙㾱㝦㿓᷍⤃⡄⫇᱄䄜⭊㤌㤔⭥㋋㬝㬒ヅ䄲⺞᷍㰝ㅌ⪴ binheap䐱䄧⨞䄵

⹊⪇㏎᱄
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䁴⧺⥀㔵㋪䊻㰚䇱㏁㾮⭥ PtlRPCⴟ㹒㩰㡕䇤᷍䇱䄵㻣㋪䇤䇻⮘䎜㡅㾱㸋⭥㋪⮘⤯

㭞ᷛ

• {service}.nrs_delay_min

{service}.nrs_delay_min䇤䇻㋹䐧㤌㤔⡜⪬⥀㔵䁴⧺⭥䔏Ⱝ㬒ヅ㑠᷉䄵㘌㸋

⭆㸜 ᱄᷊㚍㦰䐖㬨 5㘌᱄Ⱒ㦂⪬䐖䊬㾱ᷛ

1 lctl get_param {service}.nrs_delay_min

㏞㧈᷍䊻 ost_ioⴟ㹒㩰Ⱒ㦂䔏㾂䁴⧺㪉䐤ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_delay_min

2 ost.OSS.ost_io.nrs_delay_min=reg_delay_min:5

3 hp_delay_min:5

㪉䐤 RPC⪇㏎⭥䔏㾂䁴⧺ᷛ

1 lctl set_param {service}.nrs_delay_min=0-65535

䎃ㅌ㸋⧄⺇⼮ⷀ䇦㻩 RPC㪉䐤ⷙⰉⴟ㹒⭥䔏㾂䁴⧺㬒ヅ᱄

㏞㧈᷍䄋ㅌ ost_ioⴟ㹒⭥䔏㾂䁴⧺㬒ヅ㪉䐤㸋 10᷍㤌䊬㾱ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_delay_min=10

2 ost.OSS.ost_io.nrs_delay_min=10

ⰵ䇻䐈⧷ⷀ䇦㻩 RPC⭥ PtlRPCⴟ㹒᷍㋪㸋⧄⺇⼮ⷀ䇦㻩 RPC㪉䐤⤜㵍⭥䔏㾂

䁴⧺㬒ヅᷛ

1 lctl set_param {service}.nrs_delay_min=reg_delay_min|hp_delay_min:0-65535

㏞㧈᷍䊻 ost_ioⴟ㹒㩰ㅌⷀ䇦㻩 RPC⭥䔏㾂䁴⧺㬒ヅ㪉䐤㸋 3ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_delay_min=hp_delay_min:3

2 ost.OSS.ost_io.nrs_delay_min=hp_delay_min:3

㤌䓃䅃᷍䊻㦯⼯㤊㌗㻣䔏㾂䁴⧺㬒ヅⰝ⤜㚽⧍⺞䔏⫔䁴⧺㬒ヅ᱄

• {service}.nrs_delay_max

{service}.nrs_delay_max䇤䇻㋹䐧㤌㤔⡜⪬⥀㔵䁴⧺⭥䔏⧅㬒ヅ㑠᷉䄵㘌㸋

⭆㸜 ᱄᷊㚍㦰䐖㬨 300㘌᱄Ⱒ㦂⪬䐖䊬㾱ᷛ

1 lctl get_param {service}.nrs_delay_max

㏞㧈᷍䊻 ost_ioⴟ㹒㩰Ⱒ㦂䔏⫔䁴⧺㪉䐤ᷛ
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1 $ lctl get_param ost.OSS.ost_io.nrs_delay_max

2 ost.OSS.ost_io.nrs_delay_max=reg_delay_max:300

3 hp_delay_max:300

㪉䐤 RPC⪇㏎⭥䔏⫔䁴⧺ᷛ

1 lctl set_param {service}.nrs_delay_max=0-65535

䎃ㅌ㸋⧄⺇⼮ⷀ䇦㻩 RPC㪉䐤ⷙⰉⴟ㹒⭥䔏⫔䁴⧺㬒ヅ᱄

㏞㧈᷍䄋ㅌ ost_ioⴟ㹒⭥䔏⫔䁴⧺㬒ヅ㪉䐤㸋 60᷍㤌䊬㾱ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_delay_max=60

2 ost.OSS.ost_io.nrs_delay_max=60

ⰵ䇻䐈⧷ⷀ䇦㻩 RPC⭥ PtlRPCⴟ㹒᷍㋪㸋⧄⺇⼮ⷀ䇦㻩 RPC㪉䐤⤜㵍⭥䔏⫔

䁴⧺㬒ヅᷛ

1 lctl set_param {service}.nrs_delay_max=reg_delay_max|hp_delay_max:0-65535

㏞㧈᷍䊻 ost_ioⴟ㹒㩰ㅌⷀ䇦㻩 RPC⭥䔏⫔䁴⧺㬒ヅ㪉䐤㸋 30ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_delay_max=hp_delay_max:30

2 ost.OSS.ost_io.nrs_delay_max=hp_delay_max:30

㤌䓃䅃᷍䊻㦯⼯㤊㌗㻣䔏⧅䁴⧺㬒ヅⰝ⤜㚽㾂䇻䔏Ⱝ䁴⧺㬒ヅ᱄

• {service}.nrs_delay_pct

{service}.nrs_delay_pct䇤䇻㋹䐧。⡜⪬䁴⧺䎟⥀㵧⧺⭥㤌㤔⭥➺⡩᱄㚍

㦰䐖㬨 100᱄㤌䓃䅃᷍㧈⺜㚔䄜㤌㤔㗜䇱⡜䁴⧺⥀㔵䁂䐱⤃㵧⧺⪇㏎㤌㤔᷍ⶤ㤌㤔ㅌ䇪

ⶤⴟ㹒Ⰹ䅆⭥⿹㵬⥀㔵㎕⪇㏎᱄㧈⺜㗜䇱Ⰹ䅆㡅㰜⿹㵬⥀㔵᷍䋓ⶤ㤌㤔䇪 FIFO⥀㔵⪇

㏎᱄Ⱒ㦂⪬䐖㤌䊬㾱ᷛ

1 lctl get_param {service}.nrs_delay_pct

䊻 ost_ioⴟ㹒㩰Ⱒ㦂⡜䁴⧺⭥㤌㤔⭥➺⡩᷍㤌䊬㾱ᷛ

1 $ lctl get_param ost.OSS.ost_io.nrs_delay_pct

2 ost.OSS.ost_io.nrs_delay_pct=reg_delay_pct:100

3 hp_delay_pct:100

㪉䐤䁴⧺㤌㤔⭥➺⡩ᷛ

1 lctl set_param {service}.nrs_delay_pct=0-100

䎃ㅌ㸋⧄⺇⼮ⷀ䇦㻩 RPC㪉䐤ⷙⰉⴟ㹒⭥㤌㤔䁴⧺⭥➺⡩᱄

㏞㧈᷍䄋ㅌ ost_ioⴟ㹒⭥㤌㤔䁴⧺⭥➺⡩㪉䐤㸋 50᷍㤌䊬㾱ᷛ
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1 $ lctl set_param ost.OSS.ost_io.nrs_delay_pct=50

2 ost.OSS.ost_io.nrs_delay_pct=50

ⰵ䇻䐈⧷ⷀ䇦㻩 RPC⭥ PtlRPCⴟ㹒᷍㋪㸋⧄⺇⼮ⷀ䇦㻩 RPC㪉䐤⤜㵍⭥㤌㤔

䁴⧺⭥➺⡩ᷛ

1 lctl set_param {service}.nrs_delay_pct=reg_delay_pct|hp_delay_pct:0-100

㏞㧈᷍䊻 ost_ioⴟ㹒㩰ㅌⷀ䇦㻩 RPC⭥㤌㤔䁴⧺⭥➺⡩㪉䐤㸋 5ᷛ

1 $ lctl set_param ost.OSS.ost_io.nrs_delay_pct=hp_delay_pct:5

2 ost.OSS.ost_io.nrs_delay_pct=hp_delay_pct:5

34.7. 㸿㰙 I/O㋪⮘⤯㭞

㸿㰙 I/O㋪⮘㲹㾵䊫㿎ⴟ㹒㡘㤌㤔㋮⿈Ⱜ䐕㾱㸿㰙 I/O᷉ⴟ㹒㡘⫛⢎㋮⿈Ⱜ㆙㾱㰙

Ⰹ᷊䄵⡽㘃䎚䇤文件⭥ ping-pong㰙Ⰹ᱄

㸿㰙 I/O⤚Ⰲ䅞㧌㑬䎃㾊㋪⮘⤯㭞ᷛ

• OST-side:

ldlm.namespaces.filter-fsname-*.

contended_locks᷎㧈⺜⧍⨗conarded_locks䐙Ⰹ⭥㬻㦉⭩⫞ⰴ㑱㩉㘉䐱⭥

㰙⨆㵜㭞㑠᷍䋓㦰㸋ⶤ䓫䊕㸋䎚䇤䓫䊕᱄

contention_seconds᷎ⶤ䓫䊕⡄⧷䎚䇤䓕㲍㬒⧅᱄

max_nolock_bytes ᷎ⴟ㹒㡘㰙Ⰹ㾂䇻max_nolock_bytes⭥㌊㪉䐤⭥㤌㤔᱄

㧈⺜⪬䐖⡜㪉䐤㸋㒄᷍䋓㆜䐚ⴟ㹒㡘Ⱜ㰙ⰉⰢ㦂/㾕㧌㤌㤔᱄

• Client-side:

/proc/fs/lustre/llite/lustre-*

contention_seconds᷎ lliteㅻ⮄ㅌエ䓂㡅䎚䇤䓕㲍⭥㬒⧅᱄

• Client-side statistics:

㸿㰙 I/O统ェ㾦㻃ㅌ。⡜エ㔝䊻 /proc/fs/lustre/llite/lustre-*/stats

文件䐱᱄

lockless_read_bytes⼮ lockless_write_bytes᷎ェ㰄Ⱒ㦂〓㾕㧌⭥䓽䓷

ㅻ㭞㬒᷍㧈⺜㤌㤔⫔㾂㾂䇻min_nolock_size᷍䋓㋮⿈Ⱜ⤜。䈌ⴟ㹒㡘㵉㾦᷍䄓⤜。

〒㦂㋮⿈Ⱜ⭥㰙Ⰹ᱄

᷉䊻 Lustre 2.9䐱䅞㧌᷊
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34.8. ⴟ㹒㡘Ⱜㅉ䅊⼮㳂㬟

34.8.1. ⶦ㭗

㬚䇤lfs ladvise㘝㒏㸋ⴟ㹒㡘㳂⹊䇱文件ⳤ㸫⭥ㅉ䅊⼮㳂㬟᱄

1 lfs ladvise [--advice|-a ADVICE ] [--background|-b]

2 [--start|-s START[kMGT]]

3 {[--end|-e END[kMGT]] | [--length|-l LENGTH[kMGT]]}

4 file ...

䁂㼏 㯖㘘

-a ,--advice= ADVICE 㳂⹊ADVICE㏁㾮⭥ㅉ䅊〓㳂㬟᱄ADVICE㏁㾮⟝㎉ᷛ

willread᷎ㅌ㭞㈾䊅㻩⭝㧌ⴟ㹒㡘⫇ᷜ

dontneed᷎㤆⨞ⴟ㹒㡘⫇ᷜ

lockahead᷎䊻ⷙⰉ䓷ㅻⳗ㸈㚻㤌㤔ⷙⰉ㚄㬞⭥

LDLMⳗ㸈㰙ᷜ

noexpand㆜䐚ⰵ⪬文件㘉㭗ⴜ⭥ I/O⭥ⳗ㸈㰙㎊

䍚㾱㸋᱄

-b ,--background 䊫㿎ㅉ䅊⭥ⳃ㯮⼮⪇㏎䅍⤞᱄

-s ,--start= START_OFFSET 文件ⳗ㸈㡑㬝䇻 START_OFFSET᱄

-e ,--end= END_OFFSET 文件ⳗ㸈䐶䐚䇻᷉⤜⟝㎉᷊END_OFFSET᱄ⶤ䁂㼏

⤜㚽䈌-l 䁂㼏㵍㬒䐙Ⰹ᱄

-l ,--length= LENGTH 文件ⳗ㸈⧅Ⱙ㸋 LENGTH᱄ⶤ䁂㼏⤜㚽䈌-e 䁂㼏

㵍㬒䐙Ⰹ᱄

-m ,--mode= MODE Lockahead㤌㤔㚄㬞{READ,WRITE}᱄㤌㤔䄜ⶤ

㚄㬞㻣⭥㰙᱄

㵉⧄᷍lfs ladvise。ㅌㅉ䅊䓋ⳃⷙ Lustreⴟ㹒㡘᷍⭌㸿ⳉ⡄䐅⼯㬒䄵ゑ㚥㾊ⴟ

㹒㡘。ⰵㅉ䅊䔗⨗ⳕ䇇᱄ⷚ㈾⤜㵍ㅉ䅊⭥㏁㾮䄵ゑ㬽䇑㼍⭥ⴟ㹒㡘Ⱜ䔊件⭥㬖㬒㉗⥀㤊

㌗᷍ㅉ䅊㋪㚽。⪆ⳃ操作䄓㋪㚽⤜。⪆ⳃ操作᱄

ladvise⭥⮅㾮䇤㏞㬨㬚㉀䇱㶃⤠䐋㬗⭥䇇䇤⧭㿓⼮䇤⿈㚽⹜ㆊ㧌ⴟ㹒㡘Ⱜ⫇

㏎᱄㏞㧈᷍㧈⺜⫔㑠⤜㵍⭥㋮⿈Ⱜ䎞䊻ⰵ文件㆙㾱㾂⭥㰇〛Ⱒ㦂᷍䋓䊻㰇〛 I/Oⳃ㪛䐏
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㣑䄵⫔㼀㾵Ⱒ㦂⭥Ⳟ㬞䊅㦂䄔⭞ OSS⫇⭥䔗ⳉ㾈䅇㋪᱄䇪䇻ⳃ㯮⭞㋮⿈Ⱜ⭥㭞㈾

䄋ⱁ⭤ⱁ᷍㋪㚽㸿ⳉ㬚䇤 fadvise()ㅌ㭞㈾㳂㦂⭞㗠㋮⿈Ⱜ⫇䐱᱄

ladvise lockahead⭥⤜㵍䐏⪇䊻䇻㰝㬵㵝㵉⺞䊻㬚䇤䐏㣑㘘㦘㤌㤔 LDLM㰙

㎕㋹䐧 LDLM㰙Ⰹ㾱㸋᱄䎃⤜。䐒ㅴ䇑㼍⫇㾱㸋᷍㼁ⳕ᷍㰝㋪䄵䊻㲹㭃㤊㌗㻣䇤䇻⡽

㘃䎞⧄ LDLM㰙Ⰹ㾱㸋⭝䐣⭥⤂㲍ㆂ⺜᷉㰙Ⰹㅜ ᱄᷊

㤌䓃䅃᷍noexpandㅉ䅊㬫䇤䇻㲹Ⰹ⭥文件㘉㭗ⴜ᷍䅓⪬㵉⺞ lfs㬚䇤㰝⤃⤜㡑作

䇤᱄㰝䐜㚽䇤㲹Ⰹ⭥䇤䇻 I/O⭥文件㘉㭗ⴜ᱄

Linux系统⮘䇤fadvise()⼮lfs ladvise䐏ヅ⭥䑘䄋㤙⢑䊻䇻fadvise()䐜㬨

䄜㋮⿈Ⱜ〛䐧᷍㰝⤜。ㅌㅉ䅊⪌⭾ⷙ文件系统᷍ⱙladvise㋪䄵㼓 Lustreⴟ㹒㡘Ⱜⳃ

㯮ㅉ䅊〓㳂㬟᱄

34.8.2. 㬟㏞

㻣㘇⭥㏞䓴䐱᷍⧷䇱⭻䄜 1GB⭥/mnt/luster/ file1⭤⭞㳂㬟ᷛゕㅌⰢ㦂文

件⭥㣑 1GB⤠᱄` `

1 client1$ lfs ladvise -a willread -s 0 -e 1048576000 /mnt/lustre/file1/

㻣㘇⭥㏞䓴䐱᷍⧷䇱⭻䄜 1GB⭥/mnt/luster/ file1⭤⭞㳂㬟ᷛ文件⭥㣑

1GB⤠䊻㆝㠻⤜。⡜Ⱒ㦂᷍㰚䄵 OST㋪䄵䊻㚻⫇䐱㤆⨞ⶤ文件⭥⫇᱄

1 client1$ lfs ladvise -a dontneed -s 0 -e 1048576000 /mnt/lustre/file1

㤌㤔文件/mnt/luster/file1⭥㣑 1 MiB⭥ LDLMⰢ㦂㰙᷍䎃ㅌ⧃㬵⪴⡄⫇䇱

ⶤ文件⪬㤙䈓⭥ OST㤌㤔䄜㰙ᷛ

1 client1$ lfs ladvise -a lockahead -m READ -s 0 -e 1M /mnt/lustre/file1

㤌㤔文件/mnt/luster/file1[3 MiB, 10 MiB]ⳗ㸈⭥ LDLM㾕㧌㰙᷍䎃ㅌ⧃㬵

⪴⡄⫇䇱ⶤ文件⪬㤙䈓⭥ OST㤌㤔䄜㰙ᷛ

1 client1$ lfs ladvise -a lockahead -m WRITE -s 3M -e 10M /mnt/lustre/file1

34.9. ⫔㞛㑠 I/O (16MB RPC)

34.9.1. ⶦ㭗

⪴ Lustre 2.9㡑᷍Lustre䐈⧷⭥ RPC⫔㾂䔏⫔䄲㎊䍚⭞ 16MB᱄䊻㋮⿈Ⱜ⼮ⴟ㹒㡘

䐏ヅ⪌㭅㼁㵍㭞㑠⭥㭞㈾᷍㡕䇤ⷝ⫔⭥ RPC䅃㸗䓦㿉䄋ⷝ㩺⭥ RPC᷍OSS㋪䄵㵍㬒㼓

⭸⥄⪦㝭㳂ㅜⷝⱁ㭞㈾᷍䅓⪬㋪䄵㪛⧪ⷝ⫔⭥⪦㝭 I/O䄵⨅㏜䇤⪦㝭㦶䅇䋗ゴ⭥⫙㌎᱄

䊻㋮⿈Ⱜ㑍ㅴ㬒᷍㋮⿈Ⱜㅌ䈌ⴟ㹒㡘㾎㩭䊫㿎㬚䇤⭥䔏⫔ RPC᱄㋮⿈Ⱜ㬝䐶㋪䄵ⳃ

㯮㾂䇻⪬䔏⫔䐖⭥ RPC᱄
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㋮⿈Ⱜ㋪㵉⺞䊻 OST 㩰㬚䇤⤯㭞brw_size㎕〒䐋䔏⫔᷉㬸䁂᷊I/ O ⫔㾂᱄

㰚䇱䈌⪬㚠⢋ㅜ⿆⭥㋮⿈ⰬⰝ⤜㚽ⳃ㯮⫔䇻⪬䐖⭥ RPC᱄㋮⿈Ⱜ㋪䄵㵉⺞

osc.*.max_pages_per_rpc㋪⮘⤯㭞⭆Ⱑ㪉䐤ㅰ㾂⭥ RPC⫔㾂㻿䐧᱄

䓃䅃

㋪㸋 ZFS OST㪉䐤⭥䔏㾂brw_size⫔㾂ゕⶤ㭞㈾ゐ⭥ recordsize⫔㾂᱄䎃㋪

䄵㦘⡄㋮⿈Ⱜ㋪䄵㰇㬒㾕㧌㶋䎜⭥ ZFS文件㌊᷍ⱙ⤜。㣠䐧㸋㗠 RPC䐕㾱Ⱒ/㾿ⶥ/㾕

操作᱄

34.9.2. 㬟㏞

㸋㑬㡕䇤ⷝ⫔⭥ RPC⫔㾂᷍⡹㿌ㅌbrw_size⭥ IO⫔㾂䐖ⷝⶥ㸋 16MB᱄㑺㬒ⷝ

ⶥbrw_size᷍㤌䊻 OSS㩰䊬㾱䄵㻣㘝㒏ᷛ

1 oss# lctl set_param obdfilter.fsname-OST*.brw_size=16

䄋⧷㈤⭹ⷝⶥbrw_size᷍㤌䊬㾱ᷛ

1 oss# lctl set_param -P obdfilter.fsname-OST*.brw_size=16

⭒㋮⿈Ⱜ㑍ㅴ⭞ OST 㚠⢋㬒᷍㰝ㅌ⪴㚠⢋䐱〒㦂brw_size᷍⤃⪴brw_size䐱

〒⭤㡅䔏⫔䐖⼮⡟⭹㪉䐤作㸋max_pages_per_rpc⭥㬖カ RPC⫔㾂᱄䅓⪬᷍䄋㡕䇤

16MB⭥ RPC᷍㋮⿈Ⱜ⭥max_pages_per_rpc⡹㿌㪉䐤㸋 16M᷉㧈⺜ PAGESIZE㸋

4KB᷍䋓㸋 4096 ᱄᷊㑺㬒ⷝⶥmax_pages_per_rpc㤌䊻㋮⿈Ⱜ㩰䊬㾱䄵㻣㘝㒏ᷛ

1 client$ lctl set_param osc.fsname-OST*.max_pages_per_rpc=16M

㬚ⷝⶥ䇡㈤㪛㾈᷍䊬㾱ᷛ

1 client$ lctl set_param -P obdfilter.fsname-OST*.osc.max_pages_per_rpc=16M

䓃䅃

OST⭥brw_size㋪䄵㰇㬒ⷝⶥ᱄⭌㋮⿈Ⱜ⡹㿌䐹㾣➓䓑⤃䐹㾣㾎㩭 RPC䔏⫔⫔

㾂᱄

34.10. 㳂㪞 Lustre㾂文件 I/O㾵㚽

䇇䇤⧭㿓ㅌ㾂文件㌊⪴ⱁ㋮⿈Ⱜ㾕㧌⭆文件㋪㚽。⭝䐣ㅰ⥏⭥ I/O㾵㚽᱄㳂ⷀ

Lustre文件系统㾂文件⭥ I/O㾵㚽᷍㸳㗨㋪䄵ᷛ

• 䊻ㅌ I/O 㳂ㅜ⭞ Lustre文件系统䐏㣑᷍䇇䇤⧭㿓㻩㆙㾱 I/O ㈼⼰᱄㚍㦰㤊㌗㻣᷍

Lustre㧎件ㅌ㣠䐧䐕㾱 POSIX䈐䅆䄜䐣㾵᱄䅓⪬᷍㧈⺜㰝㗨Ⱍ㵍㬒㾕㧌㵍䄜文

件。⭝䐣㋮⿈Ⱜㅻ⮄䐏ヅⳃ㪛 ping-pong㰙Ⰹ᱄㧈⺜䇇䇤⧭㿓㬚䇤 MPI-IO᷍䋓㬖

㻷⪬⹇㚽⭥䄜䐷䐒ㅴ⭥Ⳟⳉ㬨䊻 Lustre ADIO㤞Ⱀ⧭㿓䐱㬚䇤 MPI-IO Collective

Write⹇㚽᱄
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• 㦤䇇䇤⧭㿓ⰵ文件䐕㾱 4kB⭥O_DIRECT⫔㾂 I/O᷍⤃㆜䇤㭅⨗文件㩰⭥㰙Ⰹ᱄䎃

㋪䄵⡽㘃⤠䄔㘇 IO㳂ㅜ᷍䄵ゑ㋮⿈Ⱜ䐏ヅ⭥䎚䇤᱄

• 㦤䇇䇤⧭㿓㾕㧌㑍㿙⭥㭞㈾᱄

• 㸋 OST㳎ゴⷝⱁ⪦㝭〓㬚䇤 SSD⪦㝭᱄䎃ㅌれ⫔⭹㳂ⷀ IOPS㯺㔫᱄㸋ブ㩺㋋㼛

᷉㦶䐟᷍㑍ㅴ⭩᷊⪕ㅉⷝ⫔⭥ OST᷍ⱙ⤜㬨⼽ⱁㅰ㾂⭥ OST᱄

• 㬚䇤 RAID-1+0 OST⫛㳇 RAID-5/6᱄㾂㌊㭞㈾㾕㧌⪦㝭⫇䊻 RAID㡇㝝㾄䂊㋋㼛᱄

34.11. 㾕㧌㾵㚽䈌Ⱒ㦂㾵㚽

㵉⧄᷍Lustreゐ㦛㩰㾕操作⭥㾵㚽䄋䇦䇻Ⱒ㦂操作᱄䊻㾕㧌㬒᷍㰚䇱㋮⿈ⰬⰝ䅍⤞

ⳃ㯮㾕㧌 RPC᱄RPC➕䍶⭞⫐⭥㯔㿓㞅⼮㾕㧌⪦㝭᱄䊻⼽ⱁ㤊㌗㻣᷍䎃ㅌ䊫㿎⽔Ⱜ⫇

⪃ⷀ㾈⭹。㈼⼰㾕㧌操作᱄

㼁ⳕ᷍㋮⿈Ⱜ⭥Ⱒ㦂㋪㚽。䄵⤜㵍⭥㯔㿓⨗㻷᷍⤃㣳㿉䄋⫔㑠⪦㝭㯲㰘᱄䎃ㅌ㘘㻵

⭹䔉➎Ⱒ㦂㵭㵣㑠᱄

㚠㣑᷍㈂㋮⿈Ⱜ㆙㾱䊅Ⱒ᷍OST⡟㪎⤜㆙㾱䊅Ⱒ᱄㧈⺜䇱⼽ⱁ㋮⿈Ⱜ䎞䊻Ⱒ㦂᷍

䐕㾱㦯⼯䊅ⰢⰝㅌ㼜⼥⫔㑠㚻⫇᷉1000㋮⿈Ⱜ⭥⭆ RPC᷉1 MB᷊䊅Ⱒ䄓。䍝䇤 1

GB⭥ RAM᷊ⱙ⭝䐣㸿ⳉ㆙㾱᱄

ⰵ䇻㬚䇤 socklnd᷉ TCP᷍䄵㲌㶙᷊⿆㑍⭥文件系统᷍。⥛㪛ⱏ㶃⭥ CPU㋋㼛᱄㧈

⺜⤜⪴㶙㕈⨆㤙ⶕ䐧㭞㈾᷍㋮⿈Ⱜㅌ㸿ⳉㅴ㬶㭞㈾᱄ⱙ䊻㾕㧌➙㏞䐱᷍㋮⿈Ⱜ CAN

㸿㿉ⱏ㶃⭥㭞㈾ⶒ⡟ゕ㋪ⳃ㯮㭞㈾᱄䎃䅃㸗䓦⡩㡑㾕㧌操作᷍㋮⿈Ⱜ䊻Ⱒ㦂㠻ヅⷝ䇱㋪

㚽㬽 CPU㻿䐧᱄

⭻㧞㬏㹆䍣 Lustre文件系统䍰㝦⨞

35.1. Lustre⫎㹔㼜㻃

Lustre㳂⹊㑬ⱁ䐷䓫䊕䇤䇻⟐䑛ㆃ㉗文件系统䐱⭥㸫㳃᱄⡟ㅻ䑘䄋ㆊ㩽⫎㹔⫛㕌᷍

⫎㹔㼜㻃⼮㦶䐟᱄

35.1.1. ⫎㹔⫛㕌

⫎㹔⫛㕌䇪Linux操作系统㪛⧪ 㸜᷍䇻/usr/include/asm-generic/errno.h䐱᱄

Lustre㧎件㗜䇱㬚䇤㰚䇱㋪䇤⭥ Linux⫎㹔⫛㕌᱄⫎㹔⫛㕌⭥㦘㣱⼍䅆㦂㉗䇻㰝⭥㬚䇤

㸜䐤᱄䄵㻣㬨 Lustre文件系统䇤⿈㋪㚽䈗⭞⭥⫎㹔䍋䄋᱄

⫎㹔⫛㕌 ⫎㹔㘜⧧ 㯖㘘

-1 -EPERM ⳤ㸫⡜㈽㉙᱄

-2 -ENOENT 㤌㤔文件〓㚠㔝⤜⫇䊻
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⫎㹔⫛㕌 ⫎㹔㘜⧧ 㯖㘘

-4 -EINTR 操作⡜䐱ⰰ᷉㵉⧄⡜ ctrl+c〓䐶䐚㆙⧭䐱ⰰ᷊

-5 -EIO 操作㬈➽᷍⫇䊻Ⱒ/㾕⫎㹔᱄

-19 -ENODEV ⶤ㪉⡙⤜㋪䇤᱄ⴟ㹒㡘⡶〓䍰᱄

-22 -EINVAL ⤯㭞⼍⳨ⳉ䐖᱄

-28 -ENOSPC 文件系统㋶ヅ⤜䔄〓㰘䅞ㅻ⮄⤜䔄᱄㬚䇤 lfs df⥊䁐文件

系统㋶ヅ㤊㌗᷍㬚䇤 lfs df -i⥊䁐㰘䅞ㅻ⮄㬚䇤㤊㌗᱄

-30 -EROFS 文件系统㬨䐜Ⱒ⭥᷍㋪㚽䇪ネ⥃⭞⭥⫎㹔䅞㡑᱄

-43 -EIDRM UID/GID⼮MDS㩰㦯⼯䄲䐋⭥ UID/GIDⰝ⤜㠆㞅᱄䊻

MDS㩰ⷝ㾣 etc/hosts⼮ etc/group᷍㳎ゴ䄦㬈⭥䇤⿈〓

䔊᱄

-107 -ENOTCONN ㋮⿈Ⱜ㗜䇱㑍ㅴ⭞ⴟ㹒㡘᱄

-110 -ETIMEDOUT 操作⧍㬒᱄

-122 -EDQUOT 操作䅓⧍⺞䇤⿈⪦㝭㞅ⱏⱙ⡜Ⰻ㡛᱄

35.1.2. ⥊㋕⫎㹔㼜㻃

Lustre㧎件⫛㕌䊻㚻⼬㩰䊬㾱᷍㚽⹜㼓䇇䇤⧭㿓㻵㬟䄜㸜㭞⭥⫎㹔⫛㕌᷍䎃㾊⫎㹔

⫛㕌䐙㬟㲹Ⰹ⭥㸫㳃᱄䊻ㅻ⮄㩰᷍/var/log/messages⡄⫇䇱⼍䐢㩺⺞㦆䄜㳍⭥㰚䇱

㼜㻃⭥㦶䐟᱄䇱㎕䓵ⶤㅻ⮄⭥㰚䇱䔏㾣㚻⼬㼜㻃᷍㤌⤯䊥㚻⼬㋹䐧㲉㦶䐟᷉dmesg ᱄᷊

⫎㹔㼜㻃䊻㋹䐧㲉㦶䐟䐱⡜⨖㬝⿐㸋''LustreError''᷍⤃㳂⹊䄵㻣ビⰭ㯖㘘ᷛ

• 㸫㳃㬨㬓㗕

• 㚥㆙⧭ ID⨗㻷㑬㸫㳃

• 䎞䊻䈌㚥ⴟ㹒㡘ㅻ⮄㆙㾱㵉䁗᷍⭩⭩

Lustre㦶䐟⡜⳦䊻㑬 /proc/sys/lnet/debug_path䐱᱄

㬶ゐ䈌㸫㳃㼁⭥⭻䄜䔊㼜㻃䄵ゑ䊻''LBUG''〓''assertion failure''⫎㹔䐏㣑⭥㦯⼯㼜

㻃᱄㳂⭞ⴟ㹒㡘ㅻ⮄᷉OST〓 MDS᷊⭥㼜㻃㲹䐙䈌ⶤⴟ㹒㡘㼁⭥⫎㹔ᷜ㛛⡹㿌⪴㼁

⭥ⴟ㹒㡘㋹䐧㲉㦶䐟㬶ゐ㏁㯧⭥㼜㻃᱄

㒎䄜 Lustre⮘㬵㦶䐟⟝⼍ Luster㧎件Ⱝ㬒ヅ㚻䐕㾱操作⭥㾦㻃᷍ⱙ Lustre㧎件䄡

㎖䇻 Lustreㅻ⮄㩰⭥㆙⧭᱄㬚䇤䄵㻣㘝㒏㳂㦂㗠ㅻ⮄㩰⭥⮘㬵㦶䐟ᷛ
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1 $ lctl dk filename

䓃䅃

LBUG㵉⺞Ⱄㆂ㼀⧭㎕⤗〒 panicⰲ䍜᱄㿉䄋㆙㾱系统䐹㡕㎕㤆⨞㼀⧭᱄

35.2. ⡉ Lustre文件系统 Bug

㧈⺜㵉⺞ⰵ Lustre文件系统㆙㾱䍰㝦⨞㦵㸿ⳉㆃ㉗㸫㳃᷍㋪⧃㬵㡅㰜ㆃ㉗㵟㈗ᷛ

• 䊻 lustre-discuss䇫件㑱⢎ⳃ⤝㛛⭥㸫㳃〓䊻⭖➙䐱㯲㰘㛛⭥㸫㳃䄵〒⭤ⷝⱁ㾦㻃᱄

• 㼓 Lustre㧎件㼏㚠⭥Jira* bug䓘䓺⼮㼏㚠㏎⹅㉀㳂ㅜ䍰⭆᱄㬸⪯㬚䇤㿉䄋䊻

䇎䄔㘇䓃册䍬⼦᱄

㤌➕䍶䄵㻣⤞䑉ⳃ㡑 Jira㪋㰀ᷛ

1. 㸋⡽㘃䐹ⶕ㳂ㅜ䍰⭆᷍㤌㯲㰘㻷䇱䍰⭆䄵ㆃ㉗㸫㳃᱄䇱㯲㰘㳂㬟᷍㤌⤯ボ

⡟䍣⭻ 2.1ㅻ''䊻 Jira Bug Tracker䐱㯲㰘䐹ⶕ䍰⭆''᱄

2. ⪕ㅉ㪋㰀᷍㤌⮄〘䇳㩰ㅨ⭥ +Create Issue᱄㤌㸋㛛㼌䁐㸫⭥㗠䄜㸫㳃㳂ㅜ⭆Ⱑ

⭥䍰⭆᱄

3. 䊻㻵㬟⭥⢎ⷒ䐱᷍㭅㧌ᷛ

• Project -䁂䋒 Lustre〓 Lustre Documentation〓㡅㰝⼰㬫⭥㼏㚠᱄

• Issue type -䁂䋒 Bug᱄

• Summary -㭅㧌㸫㳃⭥ビⰭ㘉㭗᱄㬚䇤䇱㏜䇻㯲㰘㏁㯧㸫㳃⭥㭖䈐᷍㏞㧈᷍Lus-

treError〓 ASSERT/panic㵉⧄㬨䄜⼽⼤⭥䓽ㆂ᱄

• Affects version(s) -䁂䋒㛛⭥ Lustre⟇⡟᱄

• Environment -㭅㧌㛛⭥㚻⼬ゑ㡅⟇⡟᱄

• Description -㋪ボ䐃䓕⭥㼋㻙㘉㭗᷍䄵ゑ㸫㳃⭥⥛㪛Ⳟ㬞᷉㋪㚽⭥⿑ ᱄᷊㡅㰜䇱䇤

⭥㾦㻃⟝㎉㛛㠻㶜⭥㾱㸋᷍䄵ゑ㸋䎐ⰰⶤ㸫㳃㛛䄲⧃㬵⭥Ⳟ㬞᱄

• Attachments -㩰⪌㧈 Lustre⮘㬵㦶䐟᱃系统㦶䐟᱃㋹䐧㲉㦶䐟⭩᱄䓃䅃ᷛ䊻 Jira

䍰⭆䐱㩰⪌ Lustre⮘㬵㦶䐟㣑㤌㬚䇤lctl df⪇㏎⮘㬵㦶䐟᱄

⢎⭆䐱⭥㡅㰜䓷Ⱟ䇤䇻㼏㚠ⷛ䓺᷍䈌⡉㸫㳃㸿᷍㋪䄵㸍⧷㚍㦰䓕㲍᱄

35.2.1. 䊻 Jira* Tracker䐱㯲㰘䐹ⶕ䍰⭆

䊻㳂ㅜ䍰⭆䐏㣑᷍㤌䊻 Jira Bug Tracker䐱⥊䍳䈌㛛㸫㳃䇱⭥㻷䇱䍰⭆᱄䎃䂚

㋪䄵⡽㘃䐹ⶕ⹅作᷍⤃㋪㚽㑃ゕ〒⭤ㆃ㉗Ⳟ➙᱄
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䊻 Jira Bug Tracker䐱㆙㾱㯲㰘᷍㤌䁂䋒 Issues䁂㼏㋉᷍㦜⽔⭆〘 New filter᱄㋪㬚

䇤㳂⹊⭥⺞㔬㡘㸋㛛⭥㯲㰘䁂䋒㳖件᱄㯲㰘㲹Ⰹ文⡟᷍㤌䊻 Contains text䓷Ⱟ䐱㭅㧌文

⡟᷍㦜⽔⭆〘⳦⫔㈖㵝⢋᱄

㯲㰘䑏㧈 ASSERTION〓 LustreError㼜㻃䐏㏁⭥文⡟㬒᷍㛛㋪䄵➕䍶㻣㘇⭥㬟㏞㆙

㾱㯲㰘᷍㤌⪴䓷ⴜ⪏䐱㩟⨞ NIDS⼮㡅㰜䇱➓䓑⭥㲹Ⰹ文⡟᱄

䊎㬝⫎㹔㼜㻃ᷛ

"(filter_io_26.c:791:filter_commitrw_write())ASSERTION(oti->

oti_transno <=obd->obd_last_committed)failed: oti_transno752

last_committed750"

䇦⿐⽔⭥㯲㰘䓷ⴜ⪏ᷛ

1 filter_commitrw_write ASSERTION oti_transno obd_last_committed failed:

35.3. Lustre文件系统⧄ボ㸫㳃

⡟ㅻ䑘䄋ㆊ㩽㧈⼯ㆃ㉗ Lustre文件系统⭥⧄ボ㸫㳃᱄

35.3.1. OSTⰵ㼔㦒㬈〓㰑

㧈⺜ OSS䍳⤜⭞ⰵ㼔〓䍳⭞㰑⭥ⰵ㼔᷍䋓。㻵㬟䄵㻣㼜㻃ᷛ

1 OST object missing or damaged (OST ᱒᱒ost1, object 98148, error -2)

㧈⺜⡉⭥⫎㹔㬨 -2᷉-ENOENT〓''㗜䇱䎃䂚⭥文件〓㚠㔝''᷊᷍ 䋓ⶤⰵ㼔Ⰻ㬈᱄䎃

㋪㚽㬨䅓㸋MDS⼮ OST㗜䇱㵍⤞᷍〓䎀㬨 OSTⰵ㼔⡜㩟⨞〓䄲㰑᱄

㧈⺜㛛㬚䇤㑬e2fsck⪴⪦㝭䍰䐱⿷ⶕ文件系统᷍䋓䎃㾊⤜㋪⿷ⶕ⭥ⰵ㼔㋪㚽䄲

㈎⡜㩟⨞㑬〓䎀䊻䊎㬝 OST㤙㩰⡜䄧䐢/lost+found䐱᱄䇪䇻MDS㩰⭥文件㦵㦜

䅞䇤䓦䎃㾊ⰵ㼔᷍⧃㬵ⳤ㸫㰝㗨。⥛㪛⪬⫎㹔᱄

㧈⺜㛛⪴䊎㬝MDS〓 OST㤙⭥⡙⳾㆙㾱㑬⿷ⶕ᷍䋓⿷ⶕ⭥㤙⼽㋪㚽䈌ゐ㦛⭥

㡅䈁⤠⤜㵍⤞᱄㸿㔼㛛䊎⭥㬨ⴟ㹒㡘⭥㚥㤙᷍MDS㩰⭥文件Ⱍ㋪㚽䅞䇤䄲⤜

䊺⫇䊻᷉〓⡙⳾㬒⤜⫇䊻᷊⭥ⰵ㼔᱄ⳤ㸫䎃㾊文件䄓。⥛㪛⪬⫎㹔᱄

㧈⺜㩰㭗㤊㌗Ⱍ⤜㬫䇤᷍㚨㋪㚽⫇䊻⢁⧭⫎㹔᷍⪴ⱙ⭝䐣㑬ⴟ㹒㡘⤜㵍⤞᱄㤌㳂ㅜ

Jira䍰⭆᷉⤯ボ⡟䍣⭻ 2ㅻ''⡉ Lustre文件系统⫎㹔'' ᱄᷊

㧈⺜⡉⭥⫎㹔㬨㡅㰜㦯⼯㚻㦾᷉㧈 -5᷍''I/O error''᷊᷍ 䋓㋪㚽⢎㬟⫇⪃䍰᱄

㧈⺜㸿ⳉ⪴⫇⪃㪉⡙Ⱒ㦂㭞㈾᷍䋓⭮文件系统。Ⳗ⿹⪬⫎㹔᱄

ㅉ䅊⭥操作

㧈⺜⡉⭥⫎㹔㬨 -2᷍䋓㋪䄵㋝㔨䊻䊎㬝 OST㪉⡙㩰⭥ /lost+found䐱⥊䍳Ⰻ

㬈⭥ⰵ㼔᱄⭌㬨᷍⼽㋪㚽䎃ⰵ㼔䄲㈎䇡䊗Ⰻ㬈᷍㣳䅞䇤ⰵ㼔⭥文件㻷䄲⤠〓㶋㦌Ⰻ

㬈᱄⪴⡙⳾䐱⿷ⶕ⪬文件᷍〓㶍㈩㰚䇱㛛㚽䍳⭞⭥文件᷍䊺㆙㾱㩟⨞᱄

㧈⺜⡉⭥⫎㹔㬨㡅㰜㚻㦾᷍䋓䇇㑃ゕネ⥊⪬ⴟ㹒㡘㬨ⴒ⫇䊻⫇⪃㸫㳃᱄.
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35.3.2. OSTs⢅㸋䐜Ⱒ

㧈⺜㌊㪉⡙⢑⭥ Lustre 文件系统㸿ⳉⳤ㸫 SCSI 㪉⡙᷍䋓ldiskfs。ㅌⶤ㪉

⡙䐹㾣➓䓑㸋䐜Ⱒ᷍䄵ⳡ䐚文件系统㰑᱄䎃㬨䄜䐷䎞⧄㾱㸋᱄㬽䇑㼍⭥ㅻ⮄㩰

⭥/proc/fs/lustre/health_check⭥䓕㲍㻵㬟㸋''not healthy''᱄

㦘Ⰹ䋍⧪''not healthy''䓕㌗⭥䊎䅓ᷛ

• ネ⥊㰚䇱ⴟ㹒㡘⭥㋹䐧㲉㬨ⴒ䇱㦯⼯⫎㹔䐙㬟

• ネ⥊㰚䇱ⴟ㹒㡘⭥系统㦶䐟㬨ⴒ⫇䊻 LustreErrors〓 LBUG

• ネ⥊系统䇓件⼮㶙㕈⭥ㅂ㋖䓕㌗᱄᷉⪦㝭㬨ⴒ➕䊅㠻⹅作᷍㶙㕈㬨ⴒⰋ⟝᷊ᷠ

• ㋝㔨⭒㬒ゐ㦛㩰ⳃ㪛㑬㬓㗕᱄䎃䈌㲹Ⰹ䇤⿈⹅作䊹〓系统䊹㤊㌗䇱㕑ᷠⶤ

㤊㌗㬨ⴒ㋪䐹㻷ᷠ㰝㬨ⴒⳃ㪛䊻㲹Ⰹ⭥㬒ヅ (day, week or month)ᷠ

䄋⪴⪬㸫㳃䐱⿷ⶕ᷍㛛⡹㿌㬚䇤䎃㾊文件系统䐹㾣㡕Ⱀ Lustreⴟ㹒᱄㗜䇱㡅㰜Ⳟⳉ

㋪䄵䐋⭡㚥㾊⪦㝭 I/O䋍⧪㑬䎃㸫㳃᷍䄵ゑ⫇䈌⪦㝭㬨ⴒ⫇䊻㚻㦾⤜䄜䐣⭥㤊㌗᱄

35.3.3. 㬗⢑Ⰻ㬈⭥ OST

㧈⺜Ⰻ㬈㑬㚔 OST᷍㛛㋪㚽㿉䄋䐋⭡㚥㾊文件㬽⭞㑬䇑㼍᱄文件系统㵉⧄䊻Ⰻ㬈

䄜 OST⭥㤊㌗㻣㦵㋪操作᱄㤌⪴㦯⼯䄲䊹⭥㋮⿈Ⱜㅻ⮄㪛⧪㸜䇻㬽䇑㼍⭥ OST㩰

⭥文件⭥㑱⢎᱄ㅉ䅊ㅌⰋ㬈⭥ OST⢋エ㸋''⤜㋪䇤''᷍䄵ⳡ䐚㋮⿈Ⱜ⼮MDS⧃㬵㑋系㰝

ⱙ⧍㬒᱄

1. 㪛⧪㪉⡙㑱⢎⤃㦘Ⰹ OST⭥㪉⡙⢁⼦᷍䊬㾱ᷛ

$ lctl dl

lctl dl㘝㒏ㅌ㑱⨗㪉⡙㘜⧧⼮⢁⼦䄵ゑ㪉⡙ UUID⼮㪉⡙㩰⭥䅞䇤⢁⼦᱄

2. 㵄䇤 OST᷉䊻MDS⭥ OSS㩰 ᱄᷊䊬㾱ᷛ

$ lctl --device lustre_device_number deactivate

OST㪉⡙⢁⼦〓㪉⡙㘜⧧䇪lctl dl㘝㒏㪛⧪᱄

deactivate㘝㒏㋪䄵ⳡ䐚㋮⿈Ⱜ䊻䐙Ⰹ⭥ OST㩰⪕ㅉ㾣⭥ⰵ㼔᷉㈂㛛㦵㋪䄵

Ⱒ㦂 OST ᱄᷊

䓃䅃

㧈⺜ OST㩵⽔⢅㸋㋪䇤᷍䋓㿉䄋䐹㾣ゅ』㰝᷍䊬㾱ᷛ

# lctl --device lustre_device_number activate

3. 㦘Ⰹ㰚䇱䊻Ⰻ㬈 OST㩰㳖⫙⿐⭥文件᷍䊬㾱ᷛ

# lfs find -O {OST_UUID} /mountpoint

䎃。⪴㬽䇑㼍⭥文件系统Ⳗ⿹䄜ビ⭆⭥文件㘜㑱⢎᱄
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4. 㧈䇱⡹䄋᷍㛛㋪䄵䊥Ⱒ㳖⫙⿐文件⭥䇱㾈⤠᷍䊬㾱ᷛ

# dd if=filename of=new_filename bs=4k conv=sync,noerror

5. 㛛㋪䄵㬚䇤unlink㘝㒏㩟⨞䎃㾊文件᱄

# unlink|munlink filename {filename ...}

䓃䅃

䊬㾱 unlink㘝㒏㬒᷍㋪㚽。Ⳗ⿹䄜 ``㸿ⳉ䍳⭞文件''⫎㹔᷍⤃ㅌMDS㩰⭥文件

䇡㈤㩟⨞᱄

㚠㣑㸿ⳉ䊻文件系统⤜㚽䊹⭥㤊㌗㻣䐒ㅴ⪴MDS䐱ㆃ㹗䊋㭞㈾᱄㧈⺜䍰 OST

㗜䇱㡕Ⱀ᷍䋓䊹文件系统⭥㡅㰝Ⳟⳉ㬨㬚䇤䄜䁎 OST〓㾣ⷒ㬞⿐⭥ OSTㅌ㡅㳇

᱄䊻䎃䐷㤊㌗㻣᷍Ⰻ㬈⭥ⰵ㼔⡜⪕ㅉ᷍㣳⡜Ⱒ㸋㒄㳏⨅᱄

35.3.4. 㾿ⶕ OST㩰⫎㹔⭥ LAST_ID

㗠 OSTⰝ⟝⼍䄜 LAST_ID文件᷍ⶤ文件⡄⫇䇪MDS᷉䊅᷊⪕ㅉ⭥䔏⽔䄜ⰵ

㼔᱄MDT⟝⼍䄜 lov_objid文件᷍㡅䐱⭥䐖⫛⢎MDS㞅ⷙ文件⭥䔏⽔䄜ⰵ㼔᱄

䊻䎞⧄操作㠻ヅ᷍MDT䊻 OST㩰。⡄㒕䄜㾊䊅㻩⪕ㅉ⭥᷉⭌㸕㞅⭥᷊ⰵ㼔᷍ⱙ

LAST_ID⼮ lov_objid䐏ヅ⭥系䇇㸋 LAST_ID > lov_objid᱄文件䐖䐱⭥⥏䅍Ⱍ。⭝䐣

OST㻣⪯㑍ㅴ⭞MDS㬒䊻 OST㩰⪕ㅉⰵ㼔᱄䎃㾊ⰵ㼔⪴㸕㬖カ㞅ⷙ文件᷍㰝㗨⭥⧅

Ⱙ㸋 0᷉㋶ ᱄᷊

⭌㬨᷍㧈⺜ lov_objid >LAST_ID᷍⢎㘘MDSㅌ䎃㾊ⰵ㼔㞅ⷙ㑬 OST㩰⤜⫇䊻⭥

文件᱄㼁ⳕ᷍㧈⺜ lov_objid䊗䊗㾂䇻 LAST_ID᷉䐢㩺 2㶓ⰵ㼔᷊᷍ 䋓⢎㘘 OST䐏㣑䊻

MDS⭥㤌㤔㻣㞅㑬ⰵ㼔᷉⼽㋪㚽⟝⼍㭞㈾᷊᷍ ⭌㰝⤜䐋⭡䎃㾊ⰵ㼔⭥⫇䊻᱄

⪴ Lustre 2.5㋋㬝᷍㧈⺜ lov_objid⼮ LAST_ID文件⤜㵍⤞᷍䋓 MDS䈌 OSSㅌ䓵

Ⱀ㬚㡅䐹㾣㵍⤞᱄䎃㋪㚽。⭝䐣 OST㩰⭥䄜㾊㋶ヅ䊻㻣䄜⪯䊬㾱 LFSCK䐏㣑㸿ⳉ㬚

䇤᷍⭌㋪䄵⡽㘃䊹文件系统⭥㸫㳃᱄

⪴Lustre 2.6㋋㬝 L᷍FSCK。ⷚ㈾OST㩰⫇䊻⭥ⰵ㼔 䓵᷍Ⱀ㾿ⶕOST㩰⭥LAST_ID

文件᷍䄵ⳡⶤ文件⡜㰑᱄

䊻⪦㝭㰑 OST⭥㤊㌗㻣᷉㧈䇪䇻⪦㝭㩰㡕䇤㑬㾕㧌⫇䅞㡑⭥䍰᷍〓 OST⪴

㈪⭥⡙⳾〓䐹㾣ⷒ㬞⿐⽔⿷ⶕ᷊᷍ LAST_ID䐖㋪㚽。⢅⭤⤜䄜䐣᷍⤃㪛⧪㏁㯧䇻䄵㻣㚻

㦾⭥㼜㻃ᷛ

"myth-OST0002: Too many FIDs to precreate, OST replaced or

reformatted: LFSCK will clean up"

㧈⺜ OST㩰㻩㣑⪕ㅉ⭥ⰵ㼔⭥エ㔝䈌MDS㩰⭥㻩㣑㞅⭥ⰵ㼔䐏ヅ⫇䊻㻵䓦⥏䅍

᷉㏞㧈᷍MDS䄲㰑〓⪴⡙⳾䐱⿷ⶕ᷍㧈⺜㸕㾄䂊䋓㋪㚽⭝䐣䁰䐹⭥㭞㈾Ⰻ㬈᷊᷍ 䋓㋪㚽

⭝䐣㏁㯧㤊㾯᱄䎃ㅌ⥛㪛㧈㻣㾦㻃ᷛ
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1 "myth-OST0002: too large difference between

2 MDS LAST_ID [0x1000200000000:0x100048:0x0] (1048648) and

3 OST LAST_ID [0x1000200000000:0x2232123:0x0] (35856675), trust the OST"

䊻䎃䐷㤊㌗㻣᷍MDSㅌ㾿ⶥ lov_objid⭥䐖䄵䈌 OST⭥䐖㼁㠆㞅᷍⪴ⱙ⡽㘃㩟⨞

㻷䇱⭥㋪㚽⟝⼍㭞㈾⭥ⰵ㼔᱄MDT㩰䅞䇤䎃㾊ⰵ㼔⭥文件⤜。Ⰻ㬈᱄㦯⼯㸕⡜䅞䇤⭥

OSTⰵ㼔ㅌ䊻㻣⪯䊬㾱 LFSCK⤝㈷ネ⥊㬒⡜㳎ゴ⭞.lustre/lost+found㚠㔝䐱᱄

35.3.5. ⪇㏎''Bind: Address already in use''⫎㹔

䊻㡕Ⱀ⺞⧭䐱᷍Lustre㧎件㋪㚽。⡉ bind: Address already in use⫎㹔

⤃㈽㉙㡕Ⱀ操作᱄䎃㬨䇪䇻䊻 Lustre文件系统㡕Ⱀ䐏㣑㡕Ⱀ㑬 portmapⴟ㹒᷉㵉⧄㬨

NFS㰙Ⰹ᷊᷍ ⤃⟔Ⰹ⭞㚍㦰Ⱜ㋻ 988᱄㛛⡹㿌䊻㋮⿈Ⱜ᱃OSS⼮MDSㅻ⮄㩰⭥ⳡ】㣞〓

IP⢎䐱㸋⪌㧌㑍ㅴ⫓㋋Ⱜ㋻ 988᱄LNetㅌ䊻㋪䇤⭥䊅㒕Ⱜ㋻㩰㸋㗠㋮⿈Ⱜ᷎ⴟ㹒㡘ⰵ

⪕ㅉ㧞⪌⨗㑍ㅴ᷉⪴ 1023᱃1022⼮ 1021㋋㬝 ᱄᷊

⤜㾳⭥㬨᷍㛛⤜㚽㪉䐤 sunprc䄵⡽㘃㬚䇤Ⱜ㋻ 988᱄㧈⺜㛛㬶⭞⪬⫎㹔᷍㤌䐕㾱䄵

㻣操作ᷛ

• 䊺㡕Ⱀ㦯⼯㬚䇤 sunrpc⭥ⴟ㹒㣑㡕Ⱀ Lustre文件系统᱄

• 㸋 Lustre 文 件 系 统 㬚 䇤 988 䄵 㶃 ⭥ Ⱜ ㋻᱄ 䎃 ㋪ 䊻 LNet 㚄 ㌊ 䐱 ⭥

/etc/modprobe.d/lustre.conf㞅䐤᷍㧈ᷛ

1 options lnet accept_port=988

• 䊻㬚䇤 sunrpc⭥ⴟ㹒䐏㣑᷍ㅌ modprobe ptlrpc㳎ゴ⭞㛛⭥系统㡕Ⱀㅦ⡟䐱᱄䎃。

㬚 Lustre文件系统⟔Ⰹ⭞Ⱜ㋻ 988᷍sunrpc䄵䁂䋒⤜㵍⭥Ⱜ㋻᱄

䓃䅃

㛛㋪䄵㬚䇤sysctl㘝㒏ㆃ NFS㋮⿈Ⱜ〒㦂 Lustreⴟ㹒Ⱜ㋻᱄⭌䎃㬨䄜ㆃ㉗

⤠㸫㳃⭥⢅㵉⟍ⳉ᷍䅓㸋㡅㰜䇤⿈㋶ヅ RPCⴟ㹒㡘㦵㦜㋪䄵〒㦂Ⱜ㋻᱄

35.3.6. ⪇㏎⫎㹔''- 28''

䊻㾕㧌〓㵍⤞操作㠻ヅⳃ㪛⭥ Linux⫎㹔 -28᷉ENOSPC᷊䐙㬟䊻 OST㩰⭥㻷䇱文

件䇪䇻 OST䄲㕛᷉〓゙⽖䄲㕛᷊ⱙ㸿ⳉⶓⶨ㾕〓ⷝ㾣᱄䄋䂊䐅㬨ⴒ㭕䇻䎃䐷㤊㌗᷍㤌

䊹ⶤ OST⭥㋮⿈Ⱜ㩰㭅㧌ᷛ

``` client$ lfs df -h UUID bytes Used Available Use% Mounted on myth-MDT0000_UUID

12.9G 1.5G 10.6G 12% / myth[MDT: 0] myth-OST0000_UUID 3.6T 3.1T 388.9G 89%
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/ myth[OST: 0] myth-OST0001_UUID 3.6T 3.6T 64.0K 100% / myth[OST: 1] myth-

OST0002_UUID 3.6T 3.1T 394.6G 89% / myth[OST: 2] myth-OST0003_UUID 5.4T 5.0T

267.8G 95% /myth[OST:3] myth-OST0004_UUID 5.4T 2.9T 2.2T 57% /myth[OST:4]

filesystem_summary: 21.6T 17.8T 3.2T 85% /myth ```

ㆃ㉗䎃㸫㳃᷍㛛㋪䄵㎊䍚 OST⭥⪦㝭㋶ヅ᷍〓㬚䇤lfs_migrateㅌ文件㣉䄧䐢

⤜㚨㗕䇖⭥ OST㩰᱄

᷉Lustre2.6䅞㧌᷊䊻㚔㾊㤊㌗㻣᷍䄜㾊⧷䇱⫓㋋⭥文件⭥㆙⧭㼜⼥㑬⫔㑠⭥㋶ヅ

᷉㏞㧈ᷛ㬈㋹㆙⧭㼓䄲㩟⨞⭥⫓㋋⭥文件㾕㧌⫔㑠㭞㈾ ᱄᷊㋪䄵⪴MDS䐱〒㦂文件系统

䐱㰚䇱⫓㋋⭥文件㉅⢛⭥㑱⢎㑱⢎ᷛ

1 mds# lctl get_param mdt.*.exports.*.open_files

2 mdt.myth-MDT0000.exports.192.168.20.159@tcp.open_files=

3 [0x200003ab4:0x435:0x0]

4 [0x20001e863:0x1c1:0x0]

5 [0x20001e863:0x1c2:0x0]

6 :

7 :

These file handles can be converted into pathnames on any client via the lfs fid2path

command (as root):

1 client# lfs fid2path /myth [0x200003ab4:0x435:0x0] [0x20001e863:0x1c1:0x0]

[0x20001e863:0x1c2:0x0]

2 lfs fid2path: cannot find '[0x200003ab4:0x435:0x0]': No such file or

directory

3 /myth/tmp/4M

4 /myth/tmp/1G

5 :

6 :

䊻㚔㾊㤊㌗㻣᷍㧈⺜文件䄲㈎⪴文件系统䐱㩟⨞᷍fid2path。Ⳗ⿹䄜 ``文件㗜䇱

䍳⭞''⭥⫎㹔᱄㛄㋪䄵㬚䇤㋮⿈Ⱜ⭥ NID(㧈㩰㘇⭥㏞䓴䐱⭥ 192.168.20.159@tcp)㎕㦘Ⰹ

文件㬨䊻㚥ㅻ⮄㩰⫓㋋⭥᷍ⱙ lsof䋓㋪䄵䍳⭞⤃㩒㯡⧷䇱ⶤ文件⭥㆙⧭᱄

1 # lsof /myth

2 COMMAND PID USER FD TYPE DEVICE SIZE/OFF NODE

NAME

3 logger 13806 mythtv 0r REG 35,632494 1901048576384 144115440203858997

/myth/logs/job.1283929.log (deleted)
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䊻⪕ㅉ㾣文件㬒ⳃ㪛⭥ Linux⫎㹔 -28᷉ENOSPC᷊㋪㚽⢎㬟 MDS⭥ inode䓫䊕䄲

⼥㈂᷍MDS㿉䄋㎊䍚᱄㾣⪕ㅉ⭥文件⤜。㾕㧌㕛⭥ OST᷍ⱙ㻷䇱文件ㅌキ㿙⫇䊻䔏⨖

⪕ㅉ⭥ OST䐱᱄䄋⥊㋕MDS㩰⭥ inode㾦㻃᷍㤌㭅㧌ᷛ

1 lfs df -i

2 UUID Inodes IUsed IFree IUse% Mounted on

3 myth-MDT0000_UUID 1910263 1910263 0 100% /myth[MDT:0]

4 myth-OST0000_UUID 947456 360059 587397 89% /myth[OST:0]

5 myth-OST0001_UUID 948864 233748 715116 91% /myth[OST:1]

6 myth-OST0002_UUID 947456 549961 397495 89% /myth[OST:2]

7 myth-OST0003_UUID 1426144 477595 948549 95% /myth[OST:3]

8 myth-OST0004_UUID 1426080 465248 1420832 57% /myth[OST:4]

9

10 filesystem_summary: 1910263 1910263 0 100% /myth

㵉⧄᷍Lustre 㧎件。ㅌ⪬⫎㹔⡉ⷙ㛛⭥䇇䇤⧭㿓᱄㧈⺜䇇䇤⧭㿓䎞䊻⪴⼐㭞

⮘䇤䐱ネ⥊Ⳗ⿹⫛㕌᷍㰝。ㅌ㡅ㆃ㕌㸋文⡟⭥⫎㹔㼜㻃᷉㧈 No space left on

device ᱄᷊䎃㑞⟇⡟⭥⫎㹔㾦㻃Ⱍ。⨗㻷䊻系统㦶䐟䐱᱄

㛄䄓㋪䄵㬚䇤 lctl get_param㘝㒏㎕チ㋹㦯䄜㋮⿈Ⱜ⭥ OSTs⼮ MDTs㩰⭥㋶

ヅ⼮ⰵ㼔㬚䇤㤊㌗᱄

1 lctl get_param {osc,mdc}.*.{kbytes,files}{free,avail,total}

䓃䅃

㛛㋪䄵䊻/usr/include/asm/errno.h䐱䍳⭞㡅㰜㭞䓷⫎㹔⫛㕌䄵ゑビⰭ⭥㘜

⧧⼮文⡟㯖㘘᱄

35.3.7. ⪆ⳃ PID NNN㋕㗦⹘Ⰹ㬒㡘

䊻㚔㾊㤊㌗㻣᷍ⴟ㹒㡘ㅻ⮄。⪆ⳃ㋕㗦⹘Ⰹ㬒㡘᷍䎃。⭝䐣㆙⧭ⰲ䍜䓋⪃⭞㋹䐧

㲉᷍Lustre㚻⼬⮘㬵㦶䐟䓋⪃⭞/tmp᷉㚍㦰㤊㌗㻣 ᱄᷊⪆ⳃ㋕㗦⹘Ⰹ㬒㡘⤃⤜䅃㸗䓦㼀

⧭⭥ OOPS⫎㹔᷍ⱙ㬨㰝㶋⧪ⷙⰉ操作ㅌ㿉䄋⡩䊅㠻ⷝ⧅⭥㬒ヅ᱄

䊻㚔㾊㤊㌗㻣᷍㋪㚽。⨗㻷䎃䐷㤊㌗᱄㏞㧈᷍RAID䐹ㅉ㬖カ㩰ブ㕞㑬 OST㩰⭥ I/

O㯺Ⱙ᷍㰝㋪㚽。⪆ⳃ㋕㗦⹘Ⰹ㬒㡘㳙䍃᱄⭌⤜㈤䐏⽔䇷䇱䄜㳖㼜㻃᷍⢎㘘䇱㸫㳃⭥㼀

⧭䄲㈎㶋⧪㑬⪇㏎゙᷉㘌䐴⽔ ᱄᷊䄜⟄㎕㯖᷍䎃⢎㬟䎃䐜㬨䄜䊾㬒⭥㸫㳃᱄䊻㡅㰜㤊

㌗㻣᷍㰝㋪㚽。䐙㬟㼀⧭䅓㧎件⫎㹔᷉㧈㰙ⳕ䓋᷊ⱙ㋉䓂㑬᱄

1 Lustre: 0:0:(watchdog.c:122:lcw_cb())

䄵㩰㼜㻃⢎㘘㋕㗦⹘䄲㸋 pid 933㡕Ⱀᷛ

㰝䊻 100000ms㚻⡶ᷛ
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1 Lustre: 0:0:(linux-debug.c:132:portals_debug_dumpstack())

㻵㬟㆙⧭⭥ⰲ䍜ᷛ

1 933 ll_ost_25 D F896071A 0 933 1 934 932 (L-TLB)

2 f6d87c60 00000046 00000000 f896071a f8def7cc 00002710 00001822 2da48cae

3 0008cf1a f6d7c220 f6d7c3d0 f6d86000 f3529648 f6d87cc4 f3529640 f8961d3d

4 00000010 f6d87c9c ca65a13c 00001fff 00000001 00000001 00000000 00000001

⮘䇤䓘䓺ᷛ

1 filter_do_bio+0x3dd/0xb90 [obdfilter]

2 default_wake_function+0x0/0x20

3 filter_direct_io+0x2fb/0x990 [obdfilter]

4 filter_preprw_read+0x5c5/0xe00 [obdfilter]

5 lustre_swab_niobuf_remote+0x0/0x30 [ptlrpc]

6 ost_brw_read+0x18df/0x2400 [ost]

7 ost_handle+0x14c2/0x42d0 [ost]

8 ptlrpc_server_handle_request+0x870/0x10b0 [ptlrpc]

9 ptlrpc_main+0x42e/0x7c0 [ptlrpc]

35.3.8. ⪇㏎⨖㬝 Lustre文件系统㪉䐤⭥⧍㬒

㧈⺜㛛䈗⭞ Lustre文件系统⨖㬝㪉䐤⭥⧍㬒〓㡑᷍㤌⥊㋕ⴟ㹒㡘⼮㋮⿈Ⱜ⭥㘜⧧

ㆃ㹗㬨ⴒ䎞⧄⹅作᱄㚔㾊⟇⡟㞅䐤/etc/hostsㅌ⡟⭹ェ㰄〛⭥㘜⧧᷉䇪'hostname'㘝

㒏䐙㬟᷊䇔㪅⭞⡟⭹䑘〛᷉127.0.0.1᷊ⱙ⤜㬨䎞㦘⭥ IP⭹䐘᱄

䎃㋪㚽。⥛㪛䎃⫎㹔ᷛ

1 LustreError:(ldlm_handle_cancel()) received cancel for unknown lock cookie

2 0xe74021a4b41b954e from nid 0x7f000001 (0:127.0.0.1)

35.3.9. ⪇㏎''LustreError: xxx went back in time''⫎㹔

MDS〓 OSS㗠⪯㸋㋮⿈㾿ⶥMDT〓 OST⪦㝭文件系统⭥䓕㲍㬒᷍Ⱍ。㸋ⶤ操作

エ㔝䄜➕㚠⢋䋗ゴ⭥㬣㹒⢁⼦᷍⤃ㅌ㡅䈌ⶤ操作⭥⿹ⶕ䄜㡑Ⳗ⿹ⷙ㋮⿈Ⱟ᱄⭒ⴟ㹒㡘

ㅌ䎃㾊㬣㹒㳂ㅜ⭞⪦㝭㬒᷍䔏⽔㳂ㅜ⭥㬣㹒⢁⼦⡜Ⰹ㠻⭹Ⳗ⿹ⷙ㋮⿈Ⱜ᷍⤃䊫㿎⪴㚻⫇

䐱Ⰻ㡛㸕㳂ㅜ⭥操作᷍䅓㸋䊻ⴟ㹒㡘䍰⭥㤊㌗㻣᷍㸕㳂ㅜ⭥操作⤜䊺㿉䄋⿷ⶕ᱄

䊻㚔㾊㤊㌗㻣᷍䊻ⴟ㹒㡘䐹㡕〓ⳃ㪛䍰䓋䄧⽔᷍⥍⭞㏁㯧䄵㻣⭥⫎㹔㾦㻃:

1 LustreError: 3769:0:(import.c:517:ptlrpc_connect_interpret())

2 testfs-ost12_UUID went back in time (transno 831 was previously committed,
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3 server now claims 791)!

⨗㻷䎃䐷㤊㌗⭥䊎䅓㬨ᷛ

• 㛛䎞䊻㬚䇤䊻㭞㈾㾕㧌㬖カ䐕㾱㣑㈮㪚⧧䇱㭞㈾㾕㧌⭥⪦㝭㪉⡙᷉㧈㉀䇱⫔⫇

⭥㪉⡙ ᱄᷊㧈⺜ⶤ⪦㝭㪉⡙⭥䍰〓ⰰ⮈⭝䐣⫇Ⰻ㬈᷍㚨㗕㛛㦰㸋䄲㶋⧪⭥䊝Ⰹ

ㅜ䄸䄓ㅌⰋ㬈᱄䎃⳨⧄䁰䐹᷍㛛䇇ⶤ䊻䐹㾣㡕Ⱀ Lustre文件系统䐏㣑ⰵⶤ⫇⪃䊬

㾱 e2fsck᱄

• ⷚ㈾ Lustre㧎件⭥䄋㤔᷍䇤䇻䍰㣱⭥⹓㼎⫇⪃㬨⫇䄜䐣⭥᱄䎃㦘⡄㑬㧈⺜

䄜㲉ⴟ㹒㡘ㅴ㒎䄜㲉ⴟ㹒㡘᷍㰝㋪䄵㋕⭞䔏㾣⭥䓝㦘㭞㈾ⶒ⡟᱄⭒ⴟ㹒㡘㆙㾱

䍰㣱㬒᷍㧈⺜⹓㼎⫇⪃㸕㳂⹊㰚䇱Ⱜ㋻䐏ヅ⭥⫇䄜䐣㾵᷍䋓 Lustre㧎件㋪

㚽。⥛㪛⫎㹔᱄

㧈⺜㛛䐋⭡⫎㹔⭥㦘㣱䊎䅓᷍䋓㸿㿉⤪㦂㆙䄜⤞㾱Ⱀ᱄㧈⺜㛛⤜䐋⭡᷍㤌䈌㛛⭥⪦

㝭⹊䇇㩭㆙㾱㪏㧌㲞㲷᱄

㧈⺜⫎㹔ⳃ㪛䊻䍰䓋䄧㠻ヅ᷍㤌ネ⥊㛛⭥⪦㝭⫇㪉䐤᱄㧈⺜⫎㹔ⳃ㪛䊻㸕㆙㾱

䍰㣱⭥䐹㡕⽔᷍㤌⧃㬵㧈⼯㚽㦤⪦㝭㾕㧌⧪⹇᷍㦜⽔ㆃ㉗㭞㈾㪉⡙㰑㸫㳃〓⪦㝭

⫎㹔᱄

35.3.10. Lustre⫎㹔: ''Slow Start_Page_Write''

⭒操作⿉⼽⧅⭥㬒ヅ㞅䄜㞛㚻⫇䄔㬒᷍。⨗㻷slow start_page_write㼜㻃᱄

㤌㻩㬚䇤䎃㾊㚻⫇䄔ㅴ㬶㶙㕈㵉㾦᷍㦜⽔䊺䇤䇻㾕㧌⪦㝭᱄

35.3.11. ⱁ㋮⿈Ⱜ O_APPEND㾕㧌⭥㑴㬧

ⱁ㋮⿈Ⱜ㵉⺞O_APPEND㾕㧌⭆文件㬨㋪㚽⭥᷍⭌⫇䊻⼽ⱁ㦒⮄᷍㬚㰝⧪㸋⪯䇦

ㆃ㉗Ⳟ➙᱄

• 㗠㋮⿈ⰬⰝ㿉䄋ⰵ㰚䇱 OST㆙㾱EOF㰙Ⰹ᱄䎃㬨䇪䇻䊻ネ⥊㰚䇱 OST䐏㣑᷍⼽

㚲䐋⭡㚥 OST⡄⫇㑬文件⭥ㆂ㸓᱄㰚䇱⭥㋮⿈ⰬⰝ㬚䇤㵍䄜O_APPEND᷍䅓

⪬⫇䊻⼽⫔⭥㰙Ⰹ㋋㼛᱄

• ⭻ⱟ㋮⿈Ⱜ䊻⭻䄜㋮⿈Ⱜ㶋⧪㾕㧌䐏㣑⤜㚽〒㦂㰚䇱㰙᷍㋮⿈Ⱜ䐜㚽㯔㿓㾕

㧌᱄

• 㸋⡽㘃㯡㰙᷍㰝㗨䄵䄲䐋⭥䄜䐣㯔㿓〒㦂㰙᱄ⰵ䇻㳖⫙⿐文件㎕㯖᷍㋮⿈Ⱜ䊻〒

㦂㰚䇱 OSTs⭥㰙㣑㸿ⳉ䐋⭡㚥 OST⧷䇱文件⭥㻣䄜⤠᱄

35.3.12. Lustre文件系统㡕Ⱀ㬒⭥ブ㯺

⭒ Lustre文件系统㡕Ⱀ㬒᷍㰝㿉䄋⪴⪦㝭Ⱒ㧌㭞㈾᱄䐹㡕⽔䊬㾱⭥⭻䄜 mdsrate᷍

MDS㿉䄋⭩⫞㰚䇱 OST㶋⧪ⰵ㼔䊅⪕ㅉ᷍䎃ㅌ⭝䐣文件系统㡕Ⱀ㬒⭥ブ㯺᱄
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文件系统䊬㾱䄜Ⱟ㬒ヅ⽔᷍⫇䐱ㅌ⟝⼍ⷝⱁ⭥㭞㈾᷍⪴⪦㝭Ⱒ㦂ポ䊋㭞㈾䅞㡑

⭥㋪⢅㾵ㅌ⫔⫔⭹㼜⨞᱄文件系统㻷䊻⪴⫇䐱Ⱒ㦂㭞㈾᱄

35.3.13. OST㩰⭥㦶䐟㾦㻃''Out of Memory''

⺇⿏ OSSㅻ⮄䇓件㬒᷍㤌➲ Lustre文件系统䐱ⱁ䔊件⭥㚻⫇㬚䇤㤊㌗㑱㧌㋝㔨᱄

㧈⺜㚻⫇⤜䔄᷍''out of memory''㼜㻃ㅌ⡜エ㔝᱄

䊻䎞⧄操作㠻ヅ᷍䄵㻣゙䐷䓕㌗⢎㘘ⴟ㹒㡘ㅻ⮄㚻⫇⤜䔄ᷛ

• 㚻⼬''Out of memory''⼮/〓''oom-killer''㼜㻃

• Lustre ''kmalloc of 'mmm' (NNNN bytes)failed...''㼜㻃

• Lustre〓㚻⼬ⰲ䍜ⷛ䓺㻵㬟㆙⧭㋉䊻''try_to_free_pages''㼜㻃

35.3.14. 㪉䐤 SCSI I/O⫔㾂

㚔㾊 SCSI㤞Ⱀ⧭㿓㚍㦰⭥䔏⫔ I/O⫔㾂ⰵ䇻ⷀ㾵㚽⭥ Lustre文件系统ⱙ䁵㦵㦜⺞

㾂᱄㸳㗨䄲㈎⮘䎜㑬⤜㩺㤞Ⱀ⧭㿓᷍⭌㛛㦵㦜㋪㚽。ⳃ㻷㚔㾊㤞Ⱀ⧭㿓㬚䇤 Lustre文件

系统㬒㾵㚽⤜㏎㼌᱄䇪䇻㚍㦰䐖㬨䇓⢁㕌⭥᷍㛛㿉䄋䐹㾣⢁䅌㤞Ⱀ⧭㿓㎕ⷝⶥ㚍㦰䐖᱄

㒎㶃᷍䄜㾊㤞Ⱀ⧭㿓⭥㚍㦰㪉䐤㋪㚽㬨⫎㹔⭥᱄

㧈⺜㛛⥍㉖⭞ I/ O 㾵㚽ㅰ⥏᷍㣳 Lustre 文件系统统ェ㾦㻃⭥㹗⢎㘘

㡅 I/O ⤜㬨 1 MB᷍㤌ネ⥊ /sys/block/device/queue/max_sectors_kb᱄㧈

⺜max_sectors_kb䐖㾂䇻 1024᷍㤌ㅌ㡅㪉䐤㸋 1024 〓ⷝ⫔᷍⪴ⱙ㳂ⷀ㾵㚽᱄㧈

⺜ⷝⶥmax_sectors_kb䐖㗜䇱ⶥ⢅ Lustre I/O⫔㾂᷍㛛㋪㚽㿉䄋ネ⥊ SCSI㤞Ⱀ⧭㿓

⫛㕌᱄

⭻㧞㬏㒚䍣䍰⿷ⶕ

36.1. 䊻⡙⳾ ldiskfs文件系统㩰⿷ⶕ⫎㹔〓㰑

OSS M᷍DS〓MGSⴟ㹒㡘⡡㎄㬒 㸿᷍㿉䊻文件系统㩰䊬㾱 e2fsck l᷍diskfs journaling

。㦘⡄文件系统䊻系统⡡㎄㬒㦵⡄⧷䄜䐣᱄㋮⿈Ⱜ⤜䐒ㅴⳤ㸫 ldiskfs文件系统᷍䅓⪬㋮

⿈Ⱜ⡡㎄䈌ⴟ㹒㡘文件系统䄜䐣㾵㸿᱄

䐜䇱⭒䇱㬣件⭝䐣㑬 ldiskfs journaling㸿ⳉ⪇㏎⭥㸫㳃㬒᷉㧈䇓件㪉⡙䍰〓 I/O

⫎㹔᷊᷍ ⤦㿉䄋䊻㪉⡙㩰䊬㾱 e2fsck᱄㧈⺜ ldiskfs㚻⼬⫛㕌ネ⥃⭞⪦㝭㰑᷍㰝。ㅌ文

件系统䊹㸋䐜Ⱒ᷍䄵ⳡ䐚㆙䄜⤞㰑᷍⭌㦵䊫㿎ⶤ㪉⡙⭥Ⱒ㦂ⳤ㸫᱄䎃䊻ⴟ㹒㡘⭥系

统㦶䐟䐱㻵㬟㸋''-30''᷉EROFS᷊⫎㹔᷍㏞㧈ᷛ

1 Dec 29 14:11:32 mookie kernel: LDISKFS-fs error (device sdz):

2 ldiskfs_lookup: unlinked inode 5384166 in dir #145170469
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3 Dec 29 14:11:32 mookie kernel: Remounting filesystem read-only

䊻䎃䐷㤊㌗㻣᷍㵉⧄䐜㿉䄋䊻㰑㪉⡙㩰䊬㾱 e2fsck᷍㦜⽔䊺䐹㾣㡕Ⱀ㪉⡙᱄

䊻㉙⫔ⱁ㭞㤊㌗㻣᷍Lustre㧎件㋪䄵䇇ⰵ⪦㝭㩰〓文件系统㡅㰜㪉⡙ヅⳃ㻷⭥㦯⼯

⤜䄜䐣㤊㌗᱄

㣠㑳ㅉ䅊䊻エ㔝㡘᷉㧈ㅦ⡟᷊㻣䊬㾱e2fsck㎕エ㔝ⰵ文件系统㰚䔗⭥㰚䇱㭅⨗⼮

ⷝⶥ᷍䄵⡙㩵⽔䇤䇻㸫㳃㹗᱄

㧈⺜㬒ヅ䊫㿎᷍㤌㬸㻩䊻⳨㾿ⶕ㚄㬞㻣䊬㾱e2fsck᷉-n䁂㼏᷊䄵㠡文件系统㰑

⼇㏁㾮⼮⧭Ⱙ᱄⭌䎃㗕䔗⭥㦒⮄㬨᷍e2fsck䊻䎃䐷㚄㬞㻣⤜㚽⿷ⶕ文件系统㦶䐟᷍䅓

⪬㋪㚽。⨗㻷㋕㡑㎕⫇䊻文件系统㰑⭌㬖カ㦕㗜䇱⭥㤊㌗᱄

㸋㑬㤆㰑㬨䎇㬖⭥㬨䇪䇻㸕䐹⤆㦶䐟䋍⧪⭥ズ㼔᷍㛛㋪䄵㬚䇤㏁㯧䇻䄵㻣⭥

㘝㒏᷍䐒ㅴ䊻䄲⡶ Lustre文件系统⭥ㅻ⮄㩰䊹⼮㾗䊹ldiskfs文件系统ᷛ

1 mount -t ldiskfs /dev/{ostdev} /mnt/ost; umount /mnt/ost

䎃。䅞㡑㦶䐟⭥⿷ⶕ᱄

e2fsck⹅㉀䊻㾿ⶕ文件系统㰑᷉⡩㏁㯧⭥文件系统⿷ⶕ⹅㉀ⷝ⼤᷍䎃䄓㬨㸋㬓

㗕䁂䋒 ldiskfs⭥䊎䅓᷊Ⳟ㘇⢎㻷㑝⼤᱄㈂㧈⪬᷍㦘Ⰹ㰑⼇⭥㏁㾮⳨⧄䐹䄋᱄䄜⭊䐋⭡

㑬㰑⼇⭥㏁㾮᷍ldiskfs䓉コ㋪䄵䎌ⰵ㿉䄋㾿ⶕ⭥㸫㳃⫛㳇e2fsck䔗⨗㘘䐨⭥㉗Ⰹ᱄

1 root# {stop lustre services for this device, if running}

2 root# script /tmp/e2fsck.sda

3 Script started, file is /tmp/e2fsck.sda

4 root# mount -t ldiskfs /dev/sda /mnt/ost

5 root# umount /mnt/ost

6 root# e2fsck -fn /dev/sda # don't fix file system, just check for

corruption

7 :

8 [e2fsck output]

9 :

10 root# e2fsck -fp /dev/sda # fix errors with prudent answers (usually yes)

36.2. 䊻 Lustre文件系统㩰⿷ⶕ㰑

㧈⺜ ldiskfs MDT〓 OST㰑᷍㛛㿉䄋䊬㾱e2fsck㎕㾿ⶕ⡟⭹文件系统䄜䐣㾵᷍

㦜⽔㬚䇤LFSCK䊻文件系统㩰䊬㾱⤝㬞ネ⥊᷍䄵ㆃ㉗MDT⼮ OST䐏ヅ〓MDT䐏ヅ

⭥⤜䄜䐣㸫㳃᱄

1. ⡶ Lustre文件系统᱄
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2. 䊻䇱㸫㳃⭥⭆MDT/OST㩰䊬㾱e2fsck -f㾿ⶕ㦯⼯⡟⭹文件系统⭥㰑᱄

㸳㗨ㅉ䅊䊻ㅦ⡟㻣䊬㾱e2fsck᷍⪕ㅉエ㔝文件系统ⷝⶥ⭥㦶䐟䄵⹊㦶⽔㬚䇤᱄䊬

㾱e2fsck⽔᷍㧈䇱⡹䄋᷍⮘⨗文件系统䄵ブ㩺㵄〛⪑㋻᱄

36.2.1. ⪇㏎㑃ⰵ㼔

㑃ⰵ㼔㸫㳃㬨䔏ビ⭆⭥㸫㳃᱄䊬㾱 LFSCK⤝㈷ネ⥊㬒᷍䎃㾊ⰵ㼔ㅌ㑕ㅴ⭞㾣文

件᷍⤃⳦㧌 Lustre文件系统䐱⭥ .lustre/lost+found/MDTxxxx᷉㡅䐱᷍MDTxxxx

㬨䍳⭞㑃ⰵ㼔⭥MDT⭥㰘䅞᷊᷍ 䊺ⷚ㈾㿉䄋ⰵ㡅㆙㾱ネ⥊᱃⡄⫇〓㩟⨞᱄

Lustre 2.7ゑ䄵㩰⟇⡟䐱᷍LFSCK䄓䋑㬗⢑⼮⪇㏎MDT㩰⭥㑃ⰵ㼔᱄

36.3. ⪴⤜㋪䇤⭥ OST䐱⿷ⶕ

䊻 Lustre文件系统㈔䐱。䈗⭞䄜㸫㳃ᷛ䇪䇻㶙㕈㤙᱃OSSㅻ⮄⡡㎄⭩᷍OST

⢅⭤⤜㋪䇤᱄ⳃ㪛䎃䐷㤊㌗㬒᷍OST⭥㋮⿈Ⱜㅌ䊾㵄⤃⭩⫞ OST䊺⪯⢅㸋㋪䇤᷉䊻䑘

OSS〓䍰㣱ㅻ⮄ OSS ᱄᷊⭒ OST䐹㾣㩰㼀㬒᷍Lustre文件系统ㅌ㡕Ⱀ⿷ⶕ䄵㬚㋮⿈

Ⱜ䐹㾣㑍ㅴ⭞ OST᱄Lustreⴟ㹒㡘ⰵ䇻⭩⫞⿷ⶕ⤃䐹㑍㋮⿈Ⱜ㪉䐤㑬㬒ヅ㻿䐧᱄

䊻⿷ⶕ⺞⧭䐱᷍㋮⿈Ⱜ➕䍶㰜㗨䊎㎕⭥㯔㿓䐹㾣㑍ㅴ⤃䐹⤆㰜㗨⭥㤌㤔᱄䊻㬶⭞䄲

ㅌ㚔ㅜ䄸㾕㧌㸩Ⰹ⫇⪃⭥㦘㦰䐏㣑᷍㋮⿈Ⱜ。⡄㒕ⶤㅜ䄸᷍䄵⢄䊻㿉䄋㬒䐹⤆᱄Ⰹ㠻㼓

㦶䐟㭅⨗㆙Ⱙ㼜㻃᷍⤃㯖㘘䇱㋮⿈Ⱜ㧈⼯㬖㻷䐹㾣㑍ㅴ䄵ゑⱁ㩺㋮⿈Ⱜ䄲㶋⧪䐹㾣㑍

ㅴ᱄㧈⺜⿷ⶕ⡜䐱䐚᷍⪬㦶䐟ㅌ㻵㬟䇱ⱁ㩺㋮⿈Ⱜ䋙㪉ⳉ䐹㾣㑍ㅴ᱄⭒㰚䇱㋮⿈ⰬⰝ䄲

㶋⧪⿷ⶕ᷍〓⿷ⶕ⧍㬒㬒᷍⿷ⶕ㠻ㆂ㭙᷍OST⿷ⶕ䎞⧄⭥㤌㤔⪇㏎᱄

ゕ㬚㚔㾊㋮⿈Ⱜ䊻⿷ⶕ㠻ヅ㸿ⳉ䐹⤆㰜㗨⭥㤌㤔᷍⤜。䔉䐚⿷ⶕ㶋⧪᱄㛛㋪㚽。

䈗⭞䊻 OST㆙㾱⿷ⶕ㬒㚔㾊㋮⿈Ⱜ㸿ⳉ⤯䈌⿷ⶕ᷉㧈㶙㕈㸫㳃〓㋮⿈Ⱜ䍰᷊⭥㤊㌗᷍

⪬㬒㰝㗨ㅌ⡜㤞䑑᷍㰜㗨⭥㤌㤔ㅌ㸿ⳉ䐹⤆᱄䅓⪬᷍ⰵ⡜㤞䑑⭥㋮⿈Ⱜ㆙㾱㦯⼯操作Ⱍ

ㅌ㬈➽᷍⟝㎉䎞䊻㆙㾱⭥㾕㧌操作᷍⪴ⱙ⭝䐣⫇⭥㾕㧌操作Ⰻ㬈᱄文件系统䊻㋮⿈Ⱜ

ⳃ㪛䍰㬒ㅌ㡑᷍⿷ⶕ䄓⤜㚽㸿㻿㠻⭹⭩⫞᱄⼽⤜㾳䎃㋪㚽⭝䐣ㅜ䄸Ⰻ㬈᷍⭌䎃㬨䎞

⧄⭥ㆂ⺜᱄

䓃䅃

㋮⿈Ⱜ⿷ⶕ㬈➽⤃⤜⢎㬟᷉〓⭝䐣᷊文件系统㰑᱄MDT⼮ OST㚽⹜⪇㏎㏁㯧⭥

䎞⧄㬣件᷍⤜。⭝䐣ⴟ㹒㡘䐏ヅ⭥㦯⼯⤜䄜䐣᱄

⟇⡟⭥⿷ⶕ᷉VBR᷊⹇㚽㬚䍰㋮⿈Ⱜ㚽⹜⡜''㔵⺞''᷍䄵⢄㬄䈁⭥㋮⿈Ⱜ䐹⳦㰜㗨

⭥㤌㤔᷍⪴ⱙ㬚䍰 OSTⷝゴ⧪⹇⭹㆙㾱⿷ⶕ᱄

36.4. 㬚䇤 LFSCKネ⥊文件系统

LFSCK㬨䄜䐷㏎⹅㉀᷍䇤䇻ネ⥊⼮㾿ⶕ䄲䊹⭥ Lustre文件系统⭥㲹㭃㭕㾵᱄

䊻ⶦ㛏㩰᷍㰝䈌䇤䇻⡟⭹文件系统⭥㏌㼀㾿ⶕ⹅㉀㏁㯧᷍⭌䊻㬖㻷㩰᷍䊻 Lustre文件系
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统䊹㬚䇤㬒᷍LFSCK作㸋文件系统⭥䄜⤠䊬㾱᱄䎃䂚᷍Lustre㲹㭃䊋㭞㈾⭥䄜䐣㾵

ネ⥊⼮㾿ⶕ㋪䄵䊻⤜㵄〛⭥㤊㌗㻣㆙㾱᷍䅓⪬ⰵ䎞⧄操作⭥䇑㼍㋪䄵⽗㔵⤜ェ᱄

LFSCK㚽⹜䂊䐅⤃㾿ⶕⰵ㼔㰘䅞⢎᷉Object Index᷍OI᷊᷍ ⰵ㼔㰘䅞⢎䇤䇻⪴ Lustre

文件⢋㬗ⴜ᷉FID᷊䇔㪅⭞MDT㚻⤠ ldiskfs inode⢁⼦᱄LFSCK⟝⼍䄜䐷⡜⧧㸋 OI㤆

㏎᷉OI Scrub᷊⭥⺞⧭᷍㰝。⢊㏛ⰵ㼔㰘䅞⢎᷍⤃䊻⡹䄋㬒㆙㾱㾿䎞᱄䊻ⰵ MDT㆙㾱

文件⭥⡙⳾⿷ⶕ⽔᷍〓䎀䊻ⰵ㼔㰘䅞⢎㬽㰑⭥㤊㌗㻣᷍Ⱍ㿉䄋⪆ⳃ OI Scrub᱄䊻 OI

Scrub䐏⽔᷍LFSCKㅌ䊻⽔㿙ㅸⰯ㆙䄜⤞ネ⥊ Lustre⤝㬞文件系统䓕㲍᱄LFSCK⭥

㘝㘜㋶ヅ㩉㘉⹇㚽㋪䄵䂊䐅⼮㾿ⶕ㚠㔝 FID-in-dirent⼮ LinkEA䐏ヅ⭥䄜䐣㾵᱄㸿㔼

Lustre文件系统⺇㚄䇱ⱁ⫔᷍LFSCKⰝ㋪䄵㩰㘇䊬㾱᱄

䊻 Lustre 2.6䐱᷍LFSCK⤝㈷㩉㘉㚽⹜䂊䐅⤃㾿ⶕ MDT-OST文件⤝㈷⭥⤜䄜䐣

㾵᱄MDTⰵ㼔⼮ OSTⰵ㼔䐏ヅ⭥文件⤝㈷⤜䄜䐣⟝㎉㿝䅞䇤᱃㸕䅞䇤⭥ OSTⰵ㼔᱃

⤜㠆㞅⭥䅞䇤⼮ⱁ䐹䅞䇤᱄

䊻 Lustre 2.7䐱⭥ LFSCK⤝㈷㩉㘉㋪䄵䐈⧷ⱁ MDT䐏ヅ⭥䂊䐅⼮⤜䄜䐣㾵㾿

ⶕ᱄

LFSCK⭥㋹䐧⼮チ㬴㬨㵉⺞ LFSCK⼮lctl get_param㘝㒏㬖㻷⭥᱄LFSCK䐈

⧷㧞䐷㏁㾮⭥ㅴ㋻ᷛswitchㅴ㋻᷍statusㅴ㋻⼮ adjustmentㅴ㋻᱄

36.4.1. LFSCK switchㅴ㋻

36.4.1.1. 手Ⱀ㡕Ⱀ LFSCK 36.4.1.1.1. 㯖㘘

LFSCK㋪䊻MDT䊹⽔㬚䇤 lctl lfsck_start㘝㒏㡕Ⱀ᱄

36.4.1.1.2. 㬟㏞

1 lctl lfsck_start <-M | --device [MDT,OST]_device> \

2 [-A | --all] \

3 [-c | --create_ostobj on | off] \

4 [-C | --create_mdtobj on | off] \

5 [-d | --delay_create_ostobj on | off] \

6 [-e | --error {continue | abort}] \

7 [-h | --help] \

8 [-n | --dryrun on | off] \

9 [-o | --orphan] \

10 [-r | --reset] \

11 [-s | --speed ops_per_sec_limit] \

12 [-t | --type check_type[,check_type...]] \

13 [-w | --window_size size]

36.4.1.1.3. 䁂㼏
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㻣⢎㑱⨗㑬lfsck_start⭥ⷘ䐷䁂㼏᱄㭅㧌 lctl lfsck_start -h⥊㋕㰚䇱

㋪䇤䁂㼏⭥㶋䎜㑱⢎᱄

䁂㼏 㯖㘘

-M | --device 㡕Ⱀ LFSCK⭥MDT〓 OST㚠⢋᱄

-A | --all 䊻㰚䇱ⴟ㹒㡘㩰⭥㰚䇱㚠⢋㩰㡕Ⱀ LFSCK᱄㚍

㦰㤊㌗㻣᷍⤝㈷⼮㘝㘜㋶ヅ⭥䄜䐣㾵ネ⥊᱃㾿

ⶕ䄓㵍㬒㡕Ⱀ᱄᷉ Lustre 2.6䐱䅞㧌᷊

-c | --create_ostobj 㸋㿝 LOV EA⪕ㅉⰋ㬈⭥ OSTⰵ㼔᷍䐖㸋 off

᷉㚍㦰᷊〓 on᱄㧈⺜㗜䇱䐙Ⰹⶤ䐖᷍㚨㗕㚍

㦰㸋⡄㒕㿝⭥ LOV EAⱙ⤜⪕ㅉⰋ㬈⭥ OST

ⰵ㼔᱄᷉ Lustre 2.6䐱䅞㧌᷊

-C | --create_mdtobj 㸋㿝㘜⧧㳖㚠⪕ㅉⰋ㬈⭥MDTⰵ㼔᷍䐖㸋

off᷉㚍㦰᷊〓 on᱄㧈⺜㗜䇱䐙Ⰹⶤ䐖᷍㚨㗕

㚍㦰㸋⡄㒕㿝㘜⧧㳖㚠ⱙ⤜⪕ㅉⰋ㬈⭥MDT

ⰵ㼔᱄᷉ Lustre 2.7䐱䅞㧌᷊

-d | --delay_create_ostobj 䁴⧺㸋㿝 LOV EA⪕ㅉⰋ㬈⭥ OSTⰵ㼔᷍㻩㶋

⧪㑃 OSTⰵ㼔⪇㏎᱄䐖㸋 off᷉㚍㦰᷊〓 on᱄

᷉Lustre 2.9䐱䅞㧌᷊

-e | --error ⫎㹔⪇㏎᷍䐖㸋 continue᷉㚍㦰᷊〓 abort᷍

䇤䇻䐙Ⰹ㾿ⶕ㬈➽㬒 LFSCK㬨ⴒ㵄䐚䊬㾱᱄㧈

⺜㗜䇱䐙Ⰹⶤ䐖᷍䋓㬚䇤⡄⫇䐖᷉⪴ネ⥊⮄⿷

ⶕ ᱄᷊LFSCK䊬㾱㬒ⶤ䁂㼏⤜㚽ⷝⶥ᱄

-h | --help ⟐䑛㾦㻃操作᱄

-n | --dryrun 䇤䇻⤜䔗㦯⼯ⷝⶥ⭥⥃㬵᷍䐖㸋 off᷉㚍㦰᷊

〓 on᱄

-o | --orphan 䎌ⰵ⤝㈷ LFSCK㾿ⶕ㑃⭥ OSTⰵ㼔᱄

᷉Lustre 2.6䐱䅞㧌᷊

-r | --reset 㸋䐙ⰉMDT䐹䐤ⰵ㼔䁎⭥㡑㬝⮄᱄㚍㦰㤊㌗
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䁂㼏 㯖㘘

㻣᷍⮝⫛㡘。⪴㩰䄜ネ⥊⮄᷉㧈⺜㋪䇤⭥⿑᷍

ネ⥊⮄㵉⧄䇪 LFSCKⰉ㠻⡄⫇᷊⿷ⶕ㩉㘉᱄

-s | --speed 㪉䐤 LFSCK⪇㏎⭥㯺㔫㩰㻿᷉㗠㘌⭥ⰵ㼔㭞 ᱄᷊

㧈⺜㸕䐙Ⰹ᷍䋓㬚䇤⡄⫇䐖᷉⪴ネ⥊⮄⿷ⶕ᷊

〓㚍㦰䐖 0᷉0ゕ㈂㋪㚽㌍⭹䊬㾱 ᱄᷊ⶤ㯺㔫

㋪㵉⺞ adjustmentㅴ㋻䊻 LFSCK䊬㾱㬒ⷝⶥ᱄

-t | --type 䇇䐕㾱⭥ネ⥊〓㾿ⶕ⭥㏁㾮᱄㾣⭥ LFSCK㌓ソ

㸋ⷘ䐷⤜㵍系统⭥䄜䐣㾵ネ⥊⼮㾿ⶕ操作㳂⹊

⭆䄜⭥ㅴ㋻᷍⟝㎉ᷛ㗜䇱䐙Ⰹ⭥䁂㼏᷎㩰⪯䊬

㾱㣳㸕㶋⧪⭥ LFSCK䔊件〓䈌䄲䐋⭥䋍⧪㚔㾊

系统⤜䄜䐣⭥㼁ⰵ䇇䔊件ㅌ㡕Ⱀ᱄䐜䄋⪆ⳃ

LFSCK᷍OI scrubㅌ䓵Ⱀ䊬㾱᷍䅓⪬㸿㿉䊻⪬

㤊㌗㻣䐙Ⰹ OI_scrub᱄namespace᷎ネ⥊

⤃㾿ⶕ FID-in-dirent⼮ LinkEA䄜䐣㾵

᷉Lustre 2.4䐱䅞㧌᷍Lustre 2.7䐱䋗㣠㑬

DNE㚄㬞㻣⭥㘜⧧㋶ヅ䄜䐣㾵䂊䐅 ᱄᷊

layout᷎ネ⥊⼮㾿ⶕMDT-OST⤜䄜䐣㾵᱄

᷉Lustre 2.6䐱䅞㧌 ᱄᷊

-w | --window_size 䅍⤞㤌㤔㵉⭡⭥⪑㋻⫔㾂᱄LFSCK䅍⤞㤌㤔㵉

⭡⭥㭅㧌/㭅⨗㋪㚽㉀䇱㶋㦌⤜㵍⭥⪇㏎㯺Ⱙ᷍

⺞ⱁ⭥㤌㤔䄓㋪㚽⭝䐣䅍⧄⭥㚻⫇/㶙㕈䁚

㑇᱄㧈⺜㸕䐙Ⰹ᷍䋓⪑㋻㚍㦰䐖㸋 1024

36.4.1.2. 手Ⱀ⡶ LFSCK 36.4.1.2.1. 㯖㘘

䊻MDT䊹⽔⡶ LFSCK᷍㤌㬚䇤 lctl lfsck_stop㘝㒏᱄

36.4.1.2.2. 㬟㏞

1 lctl lfsck_stop <-M | --device [MDT,OST]_device> \
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2 [-A | --all] \

3 [-h | --help]

36.4.1.2.3. 䁂㼏

㻣⢎㑱⨗㑬lfsck_stop⭥ⷘ䐷䁂㼏᱄㭅㧌 lctl lfsck_stop -h⥊㋕㰚䇱㋪

䇤䁂㼏⭥㶋䎜㑱⢎᱄

䁂㼏 㯖㘘

-M | --device 㿉⡶ LFSCK⭥MDT〓 OST㚠⢋᱄

-A | --all 㵍㬒⡶㰚䇱ⴟ㹒㡘㩰㰚䇱㚠⢋⭥ LFSCK᱄

-h | --help ⟐䑛㾦㻃操作᱄

36.4.2. ⥊㋕ LFSCK㦌㈷䓕㲍

36.4.2.1. 㯖㘘 㵉⺞MDS㩰⭥䄜㳖lctl lfsck_query㘝㒏ネ⥊ LFSCK㦌㈷䓕㲍᱄

1 lctl lfsck_query <-M | --device MDT_device> \

2 [-h | --help] \

3 [-t | --type lfsck_type[,lfsck_type...]] \

4 [-w | --wait]

36.4.2.3. 䁂㼏 㻣⢎㑱⨗㑬lfsck_query ⭥ⷘ䐷䁂㼏᱄㭅㧌 lctl lfsck_query

-h⥊㋕㰚䇱㋪䇤䁂㼏⭥㶋䎜㑱⢎᱄

Option Description

-M | --device 䄋⥊䁐 LFSCK䓕㲍⭥㪉⡙᱄

-h | --help 操作⟐䑛㾦㻃᱄

-t | --type 䇇ⶤ⡜⥊䁐⭥ LFSCK㏁㾮᷍⟝㎉ᷛ⤝㈷᱃㘝㘜㋶ヅ᱄

-w | --wait 㧈⺜ LFSCK䊻㩉㘉䐱᷍⥊䁐ㅌ⭩⫞᱄

36.4.3. LFSCK statusㅴ㋻

36.4.3.1. 㵉⺞ procfs⥊㋕ OI Scrub⭥ LFSCK䓕㲍 36.4.3.1.1. 㯖㘘
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ⰵ䇻㗠 LFSCK 䔊件᷍Ⱍ䇱䄜䓉䇤⭥ procfs ㅴ㋻㎕ⷛ䓺㼁䇇⭥ LFSCK 䔊件

䓕㲍᱄ⰵ䇻 OI Scrub㎕㯖㬨 OSD⥄ procfsㅴ㋻᷍㘜㸋 oi_scrub᱄㋪㬚䇤⢋䓝⭥lctl

get_param㘝㒏㎕⥊㋕ OI Scrub䓕㲍᱄

36.4.3.1.2. 㬟㏞

lctl get_param -n osd-ldiskfs.FSNAME-[MDT_target|OST_target].oi_scrub

36.4.3.1.3. 㭅⨗

㾦㻃㏁㾮 㼋㻙㚻㦾

㠶㵉㾦㻃 㘜⧧ᷛOI_scrub.

OI scrub magic idᷛOI scrub⭥㸉䄜⢋㬗ⴜ᱄

OI文件㭞㑠᱄

䓕㲍ᷛinit᷍scanning᷍completed᷍failed᷍

stopped᷍paused〓crashed᱄

⢋䐟ᷛ⟝㎉recreated᷉OI文件⡜䄧⨞〓䐹ㅉ᷊᷍

inconsistent᷉⪴文件⡙⳾⿷ⶕ᷊᷍ auto᷉䇪⳨ UI

〛䐧⪆ⳃ᷊᷍ upgrade᷉Lustre 1.8㡑䅞㧌᷍IGIFⷒ㬞᷊

⤯㭞ᷛOI scrub⤯㭞᷍㧈 failout᱄

㩰⪯㶋⧪䐢㆒⭥㬒ヅ᱄

㩰⪯㡕Ⱀ䐢㆒⭥㬒ヅ᱄

㩰⪯ネ⥊⮄䐢㆒⭥㬒ヅ᱄

㩰⪯㡕Ⱀ㸜䐤ᷛ㩰䄜 scrub㡕Ⱀ㸜䐤᱄

㩰⪯ネ⥊⮄㸜䐤᱄

㩰⪯㬈➽㸜䐤ᷛ⫞㾿ⶕ⭥⭻䄜ⰵ㼔⭥㸜䐤᱄

⭒㣑㸜䐤᱄

统ェ㾦㻃 Checkedᷛ䄲㩉㘉ⰵ㼔䓽㭞᱄

Updatedᷛ䄲㾿ⶕⰵ㼔䓽㭞᱄

Failedᷛ㾿ⶕ㬈➽⭥ⰵ㼔䓽㭞᱄

No Scrubᷛ䄲⢋エ㸋LDISKFS_STATE_LUSTRE_NOSCRUB

⼮skippedⰵ㼔⭥䓽㭞᱄

IGIFᷛIGIF㩉㘉ⰵ㼔䓽㭞᱄
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㾦㻃㏁㾮 㼋㻙㚻㦾

Prior Updatedᷛ⤃㾱 RPC⪆ⳃ⭥ⰵ㼔㾿ⶕ㭞᱄

Success Countᷛ㚠⢋㩰䄲㶋⧪⭥ OI_scrub䊬㾱䓽㭞᱄

Run TimeᷛScrub䊬㾱㬒ヅ᱄⪴䐙ⰉMDT㚠⢋㋋㬝㩉

㘉㬒ヅ㡑᷍⤜⟝㎉ネ⥊⮄䐏ヅ⭥䊾㵄㬒ヅ〓㬈➽㬒ヅ᱄

Average Speedᷛ䇪 Checked⨞䄵 run_timeェ㰄㰚⭤᱄

Real-Time Speedᷛ㩰䄜ネ⥊⮄䐢㆒⭥㯺㔫

᷉OI_scrub䎞䊻䊬㾱 ᱄᷊

Scannedᷛ/lost+found㚠㔝㻣䄲㩉㘉⭥ⰵ㼔䓽㭞᱄

Repairedᷛ/lost+found㚠㔝㻣䄲㾿ⶕ⭥ⰵ㼔䓽㭞᱄

Failedᷛ/lost+found㚠㔝㻣㩉㘉⼮㾿ⶕ㬈➽⭥ⰵ㼔䓽㭞᱄

36.4.3.2. 㵉⺞ procfs⥊㋕㘝㘜㋶ヅ⭥ LFSCK䓕㲍 36.4.3.2.1. 㯖㘘

namespace 䔊件䋑⭻ 4 ㅻ'' 㬚䇤 LFSCK ネ⥊文件系统'' 䐱㰚㘉㭗⭥ネ⥊᱄⪬

䔊件⭥procfsㅴ㋻㸜䇻 MDD⥄䐱᷍㘜㸋lfsck_namespace᱄㤌➕䍶㻣㘇⭥㬟㏞㬚

䇤lctl get_param⥊㋕ⶤ䔊件䓕㲍᱄

LFSCK㘝㘜㋶ヅ䓕㲍㭅⨗㸋ㅸⰯ 1⼮ㅸⰯ 2᱄䊻ㅸⰯ 1䐱᷍㗠䊻MDT㩰䊬㾱

⭥ LFSCK䑘䅞㤇ⰵ⡟⭹㪉⡙㆙㾱㼀㾵㩉㘉᷍䄵㦘⡄㰚䇱⡟⭹ⰵ㼔Ⱍ㶋⧪㑬ネ⥊᱄⭌䊻

㚔㾊㤊㌗㻣᷍LFSCK㸿ⳉ䐋⭡ⰵ㼔㬨ⴒ䄜䐣᷍〓㸿ⳉ㾿ⶕ㡅⤜䄜䐣㾵᱄䅓⪬᷍ㅸⰯ 2ㅌ

ネ⥊䇱ⱁ䇓㑕ㅴ⭥ⰵ㼔᱃㉀䇱䊗⧭㼏⭥ⰵ㼔䄵ゑ䊻ㅸⰯ 1㠻ヅ㸿ⳉ䂊䐅⭥㡅㰜ⰵ

㼔᱄

36.4.3.2.2. 㬟㏞

1 lctl get_param -n mdd. FSNAME-MDT_target.lfsck_namespace

36.4.3.2.3. 㭅⨗

㾦㻃㏁㾮 㼋㻙㚻㦾

㠶㵉㾦㻃 㘜⧧ᷛlfsck_namespace

LFSCK namespace magic.

LFSCK namespace⟇⡟᱄

䓕㲍ᷛinit᷍scanning-phase1᷍scanning-phase2᷍
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㾦㻃㏁㾮 㼋㻙㚻㦾

completed᷍failed᷍stopped, paused᷍partial᷍

co-failed᷍co-stopped〓 co-paused᱄

⢋䐟ᷛ⟝㎉ scanned-once᷉⭻䄜䁎㩉㘉䄲㶋⧪᷊᷍

inconsistent᷉䄲ⳃ㻷䄜〓ⱁ FID-in-dirent〓 LinkEA㳖㚠⤜

䄜䐣᷊᷍ upgrade᷉Lustre 1.8㡑᷍IGIFⷒ㬞᷊

⤯㭞ᷛ⟝㎉dryrun᷍all_targets᷍failout᷍

broadcast᷍orphan᷍create_ostobj⼮create_mdtobj᱄

㩰⪯㶋⧪䐢㆒⭥㬒ヅ᱄

㩰⪯㡕Ⱀ䐢㆒⭥㬒ヅ᱄

㩰⪯ネ⥊⮄䐢㆒⭥㬒ヅ᱄

㩰⪯㡕Ⱀ㸜䐤ᷛ䔏㆝㋋㬝⭥㩉㘉⭥㡕Ⱀ㸜䐤᱄

㩰⪯ネ⥊⮄㸜䐤᱄

㩰⪯㬈➽㸜䐤ᷛ⫞㾿ⶕ⭥⭻䄜ⰵ㼔⭥㸜䐤᱄

⭒㣑㸜䐤᱄

统ェ㾦㻃 Checked Phase1ᷛscanning-phase1㠻ヅ㩉㘉ⰵ㼔䓽㭞᱄

Checked Phase2ᷛscanning-phase2㠻ヅ㩉㘉ⰵ㼔䓽㭞᱄

Updated Phase1ᷛscanning-phase1㠻ヅ㾿ⶕⰵ㼔䓽㭞᱄

Updated Phase2ᷛscanning-phase2㠻ヅ㾿ⶕⰵ㼔䓽㭞᱄

Failed Phase1ᷛscanning-phase1㠻ヅ㾿ⶕ㬈➽⭥ⰵ㼔䓽㭞᱄

Failed Phase2ᷛscanning-phase2㠻ヅ㾿ⶕ㬈➽⭥ⰵ㼔䓽㭞᱄

directoriesᷛ䄲㩉㘉㚠㔝䓽㭞᱄

multiple_linked_checked䄲㩉㘉⭥ⱁ㑕ㅴⰵ㼔䓽㭞᱄

dirent_repairedᷛ䄲㾿ⶕ⭥ FID-in-dirent㳖㚠䓽㭞᱄

linkea_repairedᷛ䄲㾿ⶕ⭥ linkEA㳖㚠䓽㭞

unknown_inconsistencyᷛscanning-phase2㠻ヅⳃ㻷⭥㸕Ⰹ䅆⤜

䄜䐣䓽㭞᱄
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㾦㻃㏁㾮 㼋㻙㚻㦾

unmatched_pairs_repairedᷛ䄲㾿ⶕ⭥⤜㠆㞅ⰵ䓽㭞᱄

dangling_repairedᷛ䄲㾿ⶕ/ⳃ㻷⭥㿝㘜⧧㳖㚠䓽㭞᱄

multi_referenced_repairedᷛ䄲㾿ⶕ/ⳃ㻷⭥ⱁ䅞䇤㘜⧧㳖㚠䓽㭞᱄

bad_file_type_repairedᷛ䄲㾿ⶕ⭥⫎㹔文件㏁㾮⭥文件䓽㭞᱄

lost_dirent_repairedᷛ䐹㾣㳎ゴ⭥Ⰻ㬈㘜⧧㳖㚠䓽㭞᱄

striped_dirs_scannedᷛ䄲㩉㘉⭥㳖⫙⿐㚠㔝᷉䑘ⴟ㹒᷊䓽㭞᱄

striped_dirs_repairedᷛ䄲㾿ⶕ⭥㳖⫙⿐㚠㔝᷉䑘ⴟ㹒᷊䓽㭞᱄

striped_dirs_failedᷛ䂊䐅㬈➽⭥㳖⫙⿐㚠㔝᷉䑘ⴟ㹒᷊䓽㭞᱄

striped_dirs_disabledᷛ㬈㾈⭥㳖⫙⿐㚠㔝᷉䑘ⴟ㹒᷊䓽㭞᱄

striped_dirs_skippedᷛ䅓Ⰻ㬈䑘ⴟ㹒 LMV EAⱙ㔵⺞㰊㠍䂊䐅⭥

㳖⫙⿐㚠㔝᷉䑘ⴟ㹒᷊䓽㭞᱄

striped_shards_scannedᷛ䄲㩉㘉⭥㳖⫙⿐㚠㔝㰊㠍᷉⪴ⴟ㹒᷊䓽㭞᱄

striped_shards_repairedᷛ䄲㾿ⶕ⭥㳖⫙⿐㚠㔝㰊㠍᷉⪴ⴟ㹒᷊䓽㭞᱄

striped_shards_failedᷛ䂊䐅㬈➽⭥㳖⫙⿐㚠㔝㰊㠍᷉⪴ⴟ㹒᷊䓽㭞᱄

striped_shards_skipped : 䅓 LFSCK㸿ⳉ䐋㼟⪴ LMV EA㬨ⴒ䇱㾈ⱙ㔵⺞

㘜⧧⺟㻄䂊䐅⭥㳖⫙⿐㚠㔝㰊㠍᷉⪴ⴟ㹒᷊䓽㭞᱄

name_hash_repairedᷛ㳖⫙⿐㚠㔝㻣䄲㾿ⶕ⭥㘜⧧⺟㻄⫎㹔⭥㘜⧧㳖㚠

䓽㭞᱄

nlinks_repairedᷛ䄲㾿ⶕ nlink⭥ⰵ㼔䓽㭞᱄

mul_linked_repaired䄲㾿ⶕ⭥ⱁ㑕ㅴⰵ㼔䓽㭞᱄

local_lost_found_scannedᷛ/lost+found㚠㔝㻣䄲㩉㘉⭥ⰵ㼔䓽㭞᱄

local_lost_found_movedᷛ/lost+found㚠㔝㻣䄲䄧䐢㋪ボ㚠㔝⭥ⰵ㼔䓽㭞᱄

local_lost_found_skippedᷛ/lost+found㚠㔝㻣㔵⺞⭥ⰵ㼔䓽㭞᱄

local_lost_found_failedᷛ/lost+found㚠㔝㻣⪇㏎㬈➽⭥ⰵ㼔䓽㭞᱄

Success Countᷛ㚠⢋㩰㶋⧪ LFSCK䊬㾱䓽㭞᱄

Run Time Phase1ᷛscanning-phase1㠻ヅ LFSCK䊬㾱㬒ヅ᷉㦆⨞ネ

457



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

㾦㻃㏁㾮 㼋㻙㚻㦾

⥊⮄ヅ⭥䊾㵄㬒ヅ ᱄᷊

Run Time Phase2ᷛscanning-phase2㠻ヅ LFSCK䊬㾱㬒ヅ᷉㦆⨞ネ⥊

⮄ヅ⭥䊾㵄㬒ヅ ᱄᷊

Average Speed Phase1ᷛ䇪 checked_phase1⨞䄵 run_time_phase1

ェ㰄㰚⭤᱄

Average Speed Phase2ᷛ䇪 checked_phase2⨞䄵 run_time_phase2

ェ㰄㰚⭤᱄

Real-Time Speed Phase1ᷛ㩰䄜ネ⥊⮄䐢㆒⭥㯺㔫᷉LFSCK䎞䊬㾱

scanning-phase1ㅸⰯ ᱄᷊

Real-Time Speed Phase2ᷛ㩰䄜ネ⥊⮄䐢㆒⭥㯺㔫᷉LFSCK䎞䊬㾱

scanning-phase1ㅸⰯ ᱄᷊

36.4.3.3. 㵉⺞ procfs⥊㋕⤝㈷⭥ LFSCK䓕㲍 36.4.3.3.1. 㯖㘘

layout 䔊件䋑ネ⥊⼮㾿ⶕ MDT-OST ⤜䄜䐣㾵᱄⪬䔊件⭥procfsㅴ㋻㸜䇻

MDD⥄᷉㘜㸋lfsck_layout᷊⼮ OBD⥄᷉㘜㸋lfsck_layout ᱄᷊㤌➕䍶㻣㘇⭥㬟

㏞㬚䇤lctl get_param⥊㋕ⶤ䔊件䓕㲍᱄

LFSCK⤝㈷䓕㲍㭅⨗㸋ㅸⰯ 1⼮ㅸⰯ 2᱄䊻ㅸⰯ 1䐱᷍㗠䊻MDT/OST㩰䊬㾱

⭥ LFSCK䑘䅞㤇ⰵ⡟⭹㪉⡙㆙㾱㼀㾵㩉㘉᷍䄵㦘⡄㰚䇱⡟⭹ⰵ㼔Ⱍ㶋⧪㑬ネ⥊᱄䊻⪬

㠻ヅ᷍㸕⡜㦯⼯ MDTⰵ㼔䅞䇤⭥ OSTⰵ㼔⡜エ㔝䊻㸜㵝䐱᱄䊻ㅸⰯ 2䐱᷍㸜㵝䐱⭥

OSTⰵ㼔⡜䐹㾣㩉㘉䄵ネ⥊㰝㗨㬨ⴒ䎇⭥㬨㑃ⰵ㼔᱄

36.4.3.3.2. 䇤㏞

1 lctl get_param -n mdd.

2 FSNAME-

3 MDT_target.lfsck_layout

4 lctl get_param -n obdfilter.

5 FSNAME-

6 OST_target.lfsck_layout

36.4.3.3.3. 㭅⨗
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㾦㻃 㯖㘘

㠶㵉㾦㻃 㘜⧧ᷛlfsck_layout

LFSCK namespace magic.

LFSCK namespace⟇⡟᱄

䓕㲍ᷛinit᷍scanning-phase1᷍scanning-phase2᷍

completed᷍failed᷍stopped, paused᷍partial᷍

co-failed᷍co-stopped〓 co-paused᱄

⢋䐟ᷛ⟝㎉ scanned-once᷉⭻䄜䁎㩉㘉䄲㶋⧪᷊᷍

inconsistent᷉䄲ⳃ㻷䄜〓ⱁ FID-in-dirent〓 LinkEA㳖㚠⤜䄜䐣᷊᷍

incomplete᷉㚔㾊MDT〓 OST㗜䇱⤯䈌 LFSCK᷍〓㸕㚽㶋⧪ LFSCK᷊᷍

crashed_lastid᷉OST㩰⭥ lastid文件⡡㎄᷍⡹㿌䐹ㅉ ᱄᷊

⤯㭞ᷛ⟝㎉dryrun᷍all_targets᷍failout᱄

㩰⪯㶋⧪䐢㆒⭥㬒ヅ᱄

㩰⪯㡕Ⱀ䐢㆒⭥㬒ヅ᱄

㩰⪯ネ⥊⮄䐢㆒⭥㬒ヅ᱄

㩰⪯㡕Ⱀ㸜䐤ᷛ䔏㆝㋋㬝⭥㩉㘉⭥㡕Ⱀ㸜䐤᱄

㩰⪯ネ⥊⮄㸜䐤᱄

㩰⪯㬈➽㸜䐤ᷛ⫞㾿ⶕ⭥⭻䄜ⰵ㼔⭥㸜䐤᱄

⭒㣑㸜䐤᱄

统ェ㾦㻃 Success Countᷛ㚠⢋㩰㶋⧪ LFSCK䊬㾱䓽㭞᱄

Repaired Danglingᷛ䊻scanning-phase1㠻ヅ㾿ⶕ⭥䇱㿝䅞

䇤⭥MDTⰵ㼔䓽㭞᱄

Repaired Unmatched Pairsᷛ䊻scanning-phase1㠻ヅ㾿ⶕ⭥

MDT⼮ OSTⰵ㼔⤜㠆㞅ⰵ䓽㭞᱄

Repaired Multiple Referencedᷛ䊻scanning-phase1㠻ヅ㾿ⶕ

⭥䇱ⱁ䅞䇤⭥ OSTⰵ㼔䓽㭞᱄

Repaired Orphanᷛ䊻scanning-phase2㠻ヅ㾿ⶕ⭥㑃 OSTⰵ㼔䓽㭞᱄
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㾦㻃 㯖㘘

Repaired Inconsistentᷛ䊻scanning-phase1㠻ヅ㾿ⶕ⭥㰚䇱䎀

㾦㻃⫎㹔⭥ OSTⰵ㼔䓽㭞᱄

Repaired Othersᷛ㩉㘉㠻ヅ㾿ⶕ⭥㡅㰜㏁㾮⤜䄜䐣⭥ⰵ㼔䓽㭞᱄

Skippedᷛ⡜㔵⺞⭥ⰵ㼔䓽㭞᱄

Checked Phase1ᷛscanning-phase1㠻ヅ㩉㘉ⰵ㼔䓽㭞᱄

Checked Phase2ᷛscanning-phase2㠻ヅ㩉㘉ⰵ㼔䓽㭞᱄

Failed Phase1ᷛscanning-phase1㠻ヅ㾿ⶕ㬈➽⭥ⰵ㼔䓽㭞᱄

Failed Phase2ᷛscanning-phase2㠻ヅ㾿ⶕ㬈➽⭥ⰵ㼔䓽㭞᱄

Run Time Phase1ᷛscanning-phase1㠻ヅ LFSCK䊬㾱㬒ヅ᷉㦆

⨞ネ⥊⮄ヅ⭥䊾㵄㬒ヅ ᱄᷊

Run Time Phase2ᷛscanning-phase2㠻ヅ LFSCK䊬㾱㬒ヅ᷉㦆⨞

ネ⥊⮄ヅ⭥䊾㵄㬒ヅ ᱄᷊

Average Speed Phase1ᷛ䇪 checked_phase1⨞䄵

run_time_phase1ェ㰄㰚⭤᱄

Average Speed Phase2ᷛ䇪 checked_phase2⨞䄵

run_time_phase2ェ㰄㰚⭤᱄

Real-Time Speed Phase1ᷛ㩰䄜ネ⥊⮄䐢㆒⭥㯺㔫᷉LFSCK䎞䊬

㾱scanning-phase1ㅸⰯ ᱄᷊

Real-Time Speed Phase2ᷛ㩰䄜ネ⥊⮄䐢㆒⭥㯺㔫᷉LFSCK䎞䊬

㾱scanning-phase1ㅸⰯ ᱄᷊

36.4.4. LFSCK adjustmentㅴ㋻

36.4.4.1. 㯺㔫㋹䐧 36.4.4.1.1. 㯖㘘

㧈㻣䇤㏞㰚㬟᷍㬚䇤 lctl set_param㘝㒏ⷝⶥ LFSCK㯺㔫㩰㻿ᷛ

36.4.4.1.2. 䇤㏞

1 lctl set_param mdd.${FSNAME}-${MDT_target}.lfsck_speed_limit=

2 N
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3 lctl set_param obdfilter.${FSNAME}-${OST_target}.lfsck_speed_limit=

4 N

36.4.4.1.3. 䐖䈓

䐖 㯖㘘

0 㸿㯺㔫㻿䐧᷉䄵䔏⫔⭥㯺㔫䊬㾱 ᱄᷊

䎞䎜㭞 㗠㘌㩉㘉ⰵ㼔⭥䔏⫔䐖᱄

36.4.4.2. auto_scrub 36.4.4.2.1. 㯖㘘

auto_scrub⤯㭞䇤䇻㋹䐧䊻 OI⥊䍳㠻ヅネ⥃⭞⤜䄜䐣㬒㬨ⴒ⪆ⳃ OI scurb᱄㋪

➕䍶㻣㘇⭥䇤㏞⼮䐖⭥㯖㘘㆙㾱㪉䐤᱄

㧈⺜䊹㬒ネ⥃⭞文件⡙⳾᷍䄓㋪㬚䇤noscrub㆜䇤 OI scrub᱄㧈⺜䐙Ⰹ

㑬noscrub➓䓑䁂㼏᷍䋓auto_scrub䄓。㰇䐏⡜㆜䇤᷍ゕ㬚ネ⥃⭞ OI ⤜䄜䐣䄓

⤜。⪆ⳃ OI scrub᱄auto_scrub㋪䊻䊹⽔㬚䇤䄵㻣㘝㒏䐹㾣㡕䇤᱄䊹⽔手Ⱀ㡕Ⱀ

LFSCK䇱䑛䇻ⷝ⼤⭹㋹䐧㡕Ⱀ㳖件᱄

36.4.4.2.2. 䇤㏞

1 lctl set_param osd_ldiskfs.${FSNAME}-${MDT_target}.auto_scrub=N

㡅䐱᷍N㸋䎜㭞᷍䐖䈓㧈㻣⢎㰚㬟᱄

36.4.4.2.3. 䐖䈓

䐖 㯖㘘

0 ⤜䓵Ⱀ㡕Ⱀ OI᱄

䎞䎜㭞 OI⥊䍳㠻ヅネ⥃⭞⤜䄜䐣䋓䓵Ⱀ㡕Ⱀ OI Scrub᱄

䓃䅃

Lustre 2.5ゑ䄵㩰⟇⡟䐈⧷㬚䇤-p䁂㼏㬚set_param䇡㈤㪛㾈᱄

⭻㧞㬏㡀䍣 Lustre文件系统⮘㬵

37.1. 䎐ⰰ⮘㬵⹅㉀

ⷘ䐷䎐ⰰ⼮㹗⹅㉀Ⱍ㋪䇤䇻⮘㬵 Lustre㧎件⭥㸫㳃᱄㡅䐱䄜㾊䇪 Linuxⳃ㾱⟇㳂

⹊᷍㒎䄜㾊䋓㬨䇪 Lustre㋋ⳃ㼏㚠㳂⹊᱄
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37.1.1. Lustre⮘㬵⹅㉀

䄵㻣⭥㚻⼬⮘㬵⭥〛䐧䄲⡜䎜⼰⭞ Lustre㧎件䐱ᷛ

• Debug logs᷎ Lustre㚻⤠⮘㬵㼜㻃ㅌ⡜㭅⨗䐢䁎⮘㬵⨆㤙᷉⫎㹔㼜㻃㵉⧄㭅

⨗䐢系统㦶䐟〓㋹䐧㲉 ᱄᷊Lustre⮘㬵㦶䐟⭥㳖㚠䇪/proc/sys/lnet/debug㪉

䐤⭥䁻㕌㋹䐧᱄㦶䐟㚍㦰⫔㾂㸋㗠 CPU 5MB᱄系统Ⳓ㗇㬒㋪䋗ゴ㦶䐟⫔㾂᱄⭒

⨆㤙㳏㕛㬒᷍㈪⭥㾦㻃ㅌ⡜Ⰻ㡛᱄

• lctl get_param debug -ⶤ㘝㒏㻵㬟⭒㣑⭥⮘㬵䁻㕌᷍䇤䇻ⷕ㾕㧌㚻⼬㦶

䐟⭥⮘㬵㾦㻃᱄

• lctl debug_kernel file -ㅌ Lustre㚻⼬⮘㬵㦶䐟䄵 ASCII文⡟⭥㾯㬞䓋⪃

䐢䐙Ⰹ文件䐱᷍䄵⢄㆙䄜⤞⮘㬵⼮㹗᱄

• lctl set_param debug_mb=size -ⶤ㘝㒏㪉䐤㑬 Lustre㚻⼬⮘㬵⨆㤙⭥䔏

⫔⫔㾂᷍⭆㸜㸋MiB᱄

• Debug daemon᷎ⶤ⮘㬵㆙⧭䇤䇻㋹䐧ㅌ⮘㬵㾦㻃㑍㿙エ㔝⭞䇤⿈㋶ヅ⭥㦶䐟文

件䐱᱄

Lustre㧎件䄓㳂⹊㑬䄵㻣⹅㉀ᷛ

• lctl᷎⪬⹅㉀䈌 debug_kernel䁂㼏䄜㡑㬚䇤᷍㋪手Ⱀ䓋⪃ Lustre⮘㬵㦶䐟〓⪇㏎䄲

⡜䓵Ⱀ䓋⪃⭥⮘㬵㦶䐟᱄䇱 lctl⹅㉀⭥ⷝⱁ㾦㻃᷍㤌⤯ボ⡟䍣⭻ 2.2ㅻ''㬚䇤 lctl

⹅㉀⥊㋕⮘㬵㼜㻃''᱄

• Lustre䓴系统㪚㘘 -㚻⼬䐱⭥㋷㬞ⰰ䁵᷉LBUG᷊。⭝䐣 Lustre文件系统ㅌ⮘㬵

㦶䐟䓋⪃⭞文件/tmp/lustre-log.*timestamp*䐱᷍䄵⢄䐹㡕⽔㚽㆙㾱ネ

㰘᱄

• lfs᷎⪬㬖䇤⧭㿓㳂⹊ⰵ Lustre文件⭥⤝㈷䄵ゑ㡅㰜䈌䇤⿈㼁⭥㾦㻃⭥ⳤ㸫᱄

ⷝⱁ䇻lfs⭥㾦㻃㤌⤯㋝⭻ 40.1䍣ㅻ ``lfs''᱄

37.1.2. ㎊䍚⮘㬵⹅㉀

⡟ㅻ䐱ㆊ㩽⭥⹅㉀䄜⤠㎕䓵䇻 Linux㚻⼬᷍䄜⤠㎕䓵䇻㶃⤠㶙䍟᱄

37.1.2.1. ㏎⼮㋋ⳃ⹅㉀ Standard Linux Distribution䐱㳂⹊㑬䄜㾊⧄䇤⮘㬵⹅㉀ᷛ

• strace᷎ⶤ⹅㉀䊫㿎ⷛ䓺系统⮘䇤᱄

• /var/log/messages᷎ syslogdㅌ䁰䐹⭥䐣㘝⫎㹔㭅⨗䐢⪬㦶䐟᱄

• Crash dumps ᷎䊻㡕䇤㑬 Crash dumps ⭥㚻⼬䐱᷍sysrq c 㪛⧪ crash 䓋⪃㾦㻃᷍

Lustre software䊻㡅㩰㳎ゴ㦶䐟㾦㻃᷉㦶䐟⭥䔏⽔ 64KB᷊⤃㭅⨗䐢㋹䐧㲉᱄

• debugfs᷎ㅜ⿆㬞文件系统⮘㬵㡘᱄
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䄵㻣㦶䐟エ㔝⼮㭞㈾㬶ゐ⹅㉀䋑㬶ゐ㾦㻃䇤䇻⮘㬵 Lustre㚻⼬㸫㳃ᷛ

• kdump ᷎䇤䇻⮘㬵䊬㾱䇱 Red Hat Enterprise Linux 系统⭥ Linux 㚻⼬ crash ⹅

㉀᱄䇱 kdump⭥ⷝⱁ㾦㻃᷍㤌⤯䊥 Red Hat knowledge base⭥㼁文䍣 How to

troubleshoot kernel crashes, hangs, or reboots with kdump on Red Hat Enterprise Linux᱄

㻣䊹 kdump᷍㋪㵉⺞yum install kexec-tools➓䓑 RPM⟝᱄

• netconsole᷎䊻 UDP㡕䇤㚻⼬㶙㕈㦶䐟エ㔝᱄系统㿉㤔᷉SysRq᷊䊫㿎䇤⿈㵉⺞

netconsole㬶ゐ㼁㭞㈾᱄

• wireshark ᷎㶙㕈㭞㈾⟝ネ⥊⹅㉀᱄㰝䊫㿎⮘㬵ⷘ䐷 Lustreㅻ⮄䐏ヅⳃ㯮⭥㾦㻃᱄

ⶤ⹅㉀ㅉ㑃䊻tcpdump䐏㩰᷍㋪䄵Ⱒ㦂䇪㰝㪛⧪⭥㭞㈾⟝䓋⪃᱄wireshark 2.6.0

⟇⡟⽔⟝⼍䄜㾊ㆃ LNet⼮ Lustre㾎䅊⭥⥆件᱄䇱ⷝⱁ㼋㻙㾦㻃᷍㒎㤌⤯䊥

Wireshark Website᱄

37.1.2.2. ㋋ⳃ⹅㉀ ⡟ㅻㆊ㩽⭥⹅㉀ⰵ䇻䊻㋋ⳃ㈔䐱⮘㬵 Lustre文件系统㋪㚽⼽䇱

䇤᱄

⫔䐻䔏ⶱ㾬㦅⭥㋪㚽㬨ᷛ

• leak_finder.pl᷎ Lustre㧎件㳂⹊⭥䎃⧭㿓ⰵ䇻䊻⫛㕌䐱⥊䍳㚻⫇㾚㔊⳨⧄

䇱䇤᱄

㿊㛃〛㵉⧄䇤䇻⪕ㅉⰡ㑃⭥㋋ⳃ⼮⥃㬵㈔᱄䄜㾊⧄䇤⭥㿊㛃〛䇱ᷛ

• VirtualBox Open Source Edition ᷎㸋㰚䇱䑘䄋㠞㲉㳂⹊㡔䄖㿊㛃⿐⹇㚽᷍㋪

䊻VirtualBox㘃Ⳳ〒㦂᱄

• VMware Server᷎㋪作㸋㧌㗦㧎件⭥㿊㛃⿐㠞㲉 ㋪᷍䊻Download VMware Server㘃

Ⳳ〒㦂᱄

• Xen᷎㉀䇱㏁㯧䇻 VMware Server⼮ Virtual Box㿊㛃⿐⹇㚽⭥⟌㿊㛃⿐㈔᱄⤜

㵍⭥㬨᷍Xen䊫㿎㬚䇤㈎⺞㾿ⶥ⭥㚻⼬㎕㳂⹊ㅴ㆝⡟〛⭥㾵㚽᷍䅓⪬䄓㉀⡙㚄㛃

⹓㼎⫇⪃⭥㚽㑇᱄ⷝⱁ㾦㻃㤌⥊㋕xen.org᱄

ⷝ䇱ⱁ䐷⮘㬵㡘⼮㹗⹅㉀㋪⹊㬚䇤᷍⟝㎉ᷛ

• kgdb ᷎ Linux 㚻⼬䊕⫛㕌⮘㬵㡘kgdb㋪䈌 GNU Debugger gdb 䄜㡑䇤䇻⮘㬵

Linux㚻⼬᱄ⷝⱁ䇱 kgdb⼮ gdb⭥㬚䇤ㆊ㩽 㤌᷍⤯䊥᱗RedHat Linux 4 Debugging

with GDB guide᱘䐱⭥⭻㒚䍣 Chapter 6. Running Programs Under gdb᱄

• crash᷎䇤䇻䊻系统ⳃ㪛㋷᱃㰙Ⰹ〓㸿㼍䇇㬒㹗⡄⫇⭥䍰䓋⪃㭞㈾ (crash

dump)᱄䇱㬚䇤 crash㹗 crash dump⭥ⷝⱁ㾦㻃᷍㤌⤯䊥ᷛ

• 作䎀䇻㧈⼯㬚䇤 crash⭥ⶦ㭗ᷛ➸㠅㭊 Red Hat Crash Utility
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37.2. Lustre⮘㬵⺞⧭

䄵㻣⺞⧭ⰵ䇻⮘㬵 Lustre文件系统⭥㏎䊒〓㋋ⳃ㦬䊒㋪㚽⼽䇱䇤᱄

37.2.1. 㑬ㆃ Lustre⮘㬵㼜㻃ⷒ㬞

Lustre⮘㬵㼜㻃➕ⳃ㡑䓴系统᱃㼜㻃㏁㾮⼮䊻䊕⫛㕌䐱㰚⪇㸜䐤㎕㏁᱄䇱䓴系

统⼮㼜㻃㏁㾮⭥㑱⢎᷍㤌⤯ボ⡟䍣⭻ 2.1.1ㅻ''Lustre⮘㬵㼜㻃''᱄

䓃䅃

䇱䓴系统⼮⮘㬵㼜㻃㏁㾮⭥䔏㾣㑱⢎᷍㤌⤯䊥 Luster 㧎件㭘䐱⭥

libcfs/include/libcfs/libcfs_debug.h᱄

䔊⧪ Lustre⮘㬵㼜㻃⭥䊋㯹䊻㩵⽔⭥⭻ 2.1.2ㅻ''Lustre⮘㬵㼜㻃⭥ⷒ㬞''䐱㆙㾱㑬

㘉㭗᱄

37.2.1.1. Lustre⮘㬵㼜㻃 㗠 Lustre⮘㬵㼜㻃Ⱍ⼍䇱⢋㣊ギ㔝㑬ⳃ㡑䓴系统᱃㼜㻃㏁

㾮⼮䊻䊕⫛㕌䐱㰚⪇⭥㸜䐤᱄㬚䇤⭥䓴系统⼮⮘㬵㏁㾮㧈㻣㰚㬟ᷛ

• ⢋䓝䓴系统

mdc, mds, osc, ost, obdclass, obdfilter, llite, ptlrpc, portals, lnd, ldlm, lov.

• ⮘㬵㏁㾮

㏁㾮 㯖㘘

trace 㧌㋻/⨗㋻⢋エ

dlmtrace 㰙Ⰹ㼁⭥㾦㻃

inode

super

malloc 㞅〓㬮⳦㚻⫇⭥㼁㼜㻃

cache ⫇㼁㼜㻃

info 㠶㵉㼜㻃

dentry 㚻⼬㋶ヅ⫇⪇㏎

mmap 㚻⫇䇔㪅⭥ IOㅴ㋻

page 䄔⫇⼮㌊㭞㈾⪌㭅

info 䊴㼏㾦㻃
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㏁㾮 㯖㘘

net ⮘㬵㼁⭥ LNet㶙㕈

console 㭅⨗⭞㋹䐧㲉⭥䐹⫔系统㬣件

warning 㭅⨗⭞㋹䐧㲉⭥䐹⫔⭌⤜䐣㘝⭥䅍⧄

error 㭅⨗⭞㋹䐧㲉⭥ポ⫎㹔㾦㻃

neterror 䐹⫔ LNet⫎㹔㾦㻃

emerg 㭅⨗⭞㋹䐧㲉⭥䐣㘝系统⫎㹔

config 㞅䐤⼮㪉䐤᷍㚍㦰㡕Ⱀ

ha 䍰㣱ゑ⿷ⶕ㼁㼜㻃᷍㚍㦰㡕Ⱀ

hsm ⥄㋶ヅ㏎

ioctl IOCTL㼁㾦㻃᷍㚍㦰㡕Ⱀ

layout 文件⤝㈷⪇㏎ (PFL, FLR, DoM)

lfsck 文件系统䄜䐣㾵ネ⥊᷍㚍㦰㡕Ⱀ

other 㡅㰜⮘㬵㾦㻃

quota ㋶ヅ统ェ⼮㏎

reada ㋮⿈ⰬⰢ㏎

rpctrace 䊗⧭㤌㤔/䇇⫑ⷛ䓺⼮⮘㬵

sec ➓㦌㾵᷍Kerberos᷍⹓㼎㗽䊠⪇㏎

snapshot 文件系统㌍䍶㏎

vfstrace 㚻⼬ VFSㅴ㋻操作

•

37.2.1.2. Lustre ⮘ 㬵 㾦 㻃 ⷒ 㬞 Lustre 㧎 件 㬚 䇤CDEBUG()⼮CERROR()⽋

㎕ ⫓ 䇂 ⮘ 㬵/⫎ 㹔 㼜 㻃᱄㏞ 㧈᷍CDEBUG()⽋ 㬚 䇤 ⼐ 㭞libcfs_debug_msg()

(libcfs/libcfs/tracefile.c)᱄㼜㻃ⷒ㬞㧈㻣㰚㬟ᷛ

㘉㭗 ⤯㭞

subsystem 800000
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㘉㭗 ⤯㭞

debug mask 000010

smp_processor_id 0

seconds.microseconds 1081880847.677302

stack size 1204

pid 2973

host pid (UML only) or zero 31070

(file:line #:function_name()) (obd_mount.c:2089:lustre_fill_super())

debug message kmalloced '*obj': 24 at a375571c (tot 17447717) |

37.2.1.3. Lustre⮘㬵㼜㻃⨆㤙 Lustre⮘㬵㼜㻃⡄⫇䊻⨆㤙䐱᷍䇪debug_mb⤯㭞

᷉lctl get_param debug_mb᷊䐙Ⰹ䔏⫔⨆㤙⫔㾂᷉䄵 MB㸋⭆㸜 ᱄᷊⨆㤙㬨䁎

⭥᷍䄓㈮㬨㯖⫐⭞㰚㞅⭥⨆㤙⭤㻿䐧㬒᷍㈪⭥㼜㻃⡜ⶓⶨ᱄

37.2.2. 㬚䇤 lctl⹅㉀⥊㋕⮘㬵㾦㻃

lctl⹅㉀䊫㿎ⷚ㈾䓴系统⼮㼜㻃㏁㾮ⰵ⮘㬵㼜㻃㆙㾱⺞㔬᷍⪴ⱙ⪴㚻⼬⮘㬵㦶䐟

䐱㳂㦂ⰵ䍰㝦⨞䇱䇤⭥㾦㻃᱄

㛄㋪䄵㬚䇤 lctl⹅㉀㎕ᷛ

• 〒㦂㰚䇱㏁㾮⼮䓴系统⭥㑱⢎ᷛ

lctl > debug_list subsystems|types

• ⺞㔬⮘㬵㦶䐟ᷛ

lctl > filter subsystem_name|debug_type

䓃䅃

⭒lctl⺞㔬㬒᷍㰝。⪴㻵㬟⭥㭅⨗䐱㩟⨞⤜㿉䄋⭥㾱᷍⭌䎃⤃⤜䇑㼍㚻⼬㚻⫇䐱

⮘㬵㦶䐟⭥㚻㦾᱄䅓⪬᷍㛛㋪䄵㬚䇤⤜㵍⭥⺞㔬⢑ⱁ⪯㭅⨗㦶䐟᷍ⱙ⤜⡹⭄㾥Ⰻ㬈㭞

㈾᱄

• 㻵㬟㭕䇻㲹㾵㏁㾮〓䓴系统⭥⮘㬵㾦㻃ᷛ

lctl > show subsystem_name|debug_type
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debug_kernel⪴㚻⼬㦶䐟䐱㳂㦂㭞㈾᷍ⰵ㡅㆙㾱㬫⭒⭥⺞㔬᷍⤃ⷚ㈾䐙Ⰹ⭥䁂㼏

㻵㬟〓⡄⫇㭞㈾᱄

lctl > debug_kernel [output filename]

㧈⺜⮘㬵㬨䊻䇤⿈㚄㬞 Linux᷉UML᷊㩰㶋⧪⭥᷍㚨㗕㛛㋪㚽㻄㶜➲㦶䐟⡄⫇䊻䑘

〛㩰䄵⹊㦶⽔㬚䇤᱄

• 㧈⺜㛛䄲ㅌ⮘㬵㦶䐟⡄⫇⭞⪦㝭᷉㋪㚽㬨⪴ crash䓋⪃⭥᷊᷍ 㤌䊻⪦㝭㩰⺞㔬㦶䐟ᷛ

lctl > debug_file input_file [output_file]

䊻⮘㬵。⿑㠻ヅ᷍㛛㋪䄵㼓㦶䐟㳎ゴ⢋エ〓䐱ⰰᷛ

lctl > mark [marker text]

⢋エ文⡟㚍㦰㸋⮘㬵㦶䐟䐱⭥⭒㣑㦶㠻⼮㬒ヅ᷉㏁㯧䇻䄵㻣㬟㏞᷊ᷛ

DEBUG MARKER: Tue Mar 5 16:06:44 EST 2002

• ⧚⭸㯃㾣㚻⼬⮘㬵⨆㤙ᷛ

lctl > clear

䓃䅃

㬚䇤lctl㻵㬟⭥⮘㬵㼜㻃䄓㬽㚻⼬⮘㬵䁻㕌⭥㻿䐧᱄㋪㳎ゴ⺞㔬㡘᱄

37.2.2.1. lctl䊬㾱ⳗ㏞ 䄵㻣㬨㬚䇤lctl䊬㾱⭥ⳗ㏞ᷛ

1 bash-2.04# ./lctl

2 lctl > debug_kernel /tmp/lustre_logs/log_all

3 Debug log: 324 lines, 324 kept, 0 dropped.

4 lctl > filter trace

5 Disabling output of type "trace"

6 lctl > debug_kernel /tmp/lustre_logs/log_notrace

7 Debug log: 324 lines, 282 kept, 42 dropped.

8 lctl > show trace

9 Enabling output of type "trace"

10 lctl > filter portals

11 Disabling output from subsystem "portals"

12 lctl > debug_kernel /tmp/lustre_logs/log_noportals

13 Debug log: 324 lines, 258 kept, 66 dropped.

37.2.3. ㅌ⨆㤙㚻㦾䓋⪃⭞文件 (debug_daemon)

lctl debug_daemon㘝㒏䇤䇻ㅌdebug_kernel⨆㤙㑍㿙䓋⪃⭞䇤⿈䐙Ⰹ⭥

文件᱄⪬⹇㚽㬚䇤㚻⼬㼀⧭㎕㑍㿙䓋⪃㎕䓵㚻⼬⮘㬵㦶䐟⭥㼜㻃᷍㬚⡩㚻⼬⨆㤙⫔⭤
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ⱁ⭥⮘㬵㦶䐟⭤䄵ⷝ⧅㬒ヅ⡄⫇᱄

debug_daemonⷀⰩ䄡㎖䇻文件系统⭥㾕㧌㯺Ⱙ᱄㧈⺜ Lustre文件系统䊹⺞⫔

㣳debug_buffer⧷㿙㾕㧌⮘㬵㼜㻃᷍䋓文件系统㾕操作㋪㚽㸿ⳉ㌍⭞㋪䄵ゑ㬒㯃㾣

debug_buffer᱄

䇤⿈㋪䄵㬚䇤lctl debug_daemon㘝㒏㡕Ⱀ〓㵄䐚䓋⪃debug_buffer⭞文件

⭥ Lustre㬹⿅㆙⧭᱄

37.2.3.1. lctl debug_daemon 㘝 㒏 ⨖ 㬝 ⿐debug_daemon ᷍ ㋋ 㬝 ㅌ

debug_buffer䓋⪃⭞文件᷍㬚䇤 root䇤⿈䊬㾱ᷛ

1 lctl debug_daemon start filename [megabytes]

⮘㬵㦶䐟ㅌ⪴㚻⼬㾕㧌䐙Ⰹ⭥文件㘜᱄ⶤ文件ㅌ⡜㻿䐧䐙Ⰹ⭥䍸䓷ㅻ㚻᷉㋪䁂 ᱄᷊

⭒㭅⨗文件⫔㾂⧍⺞䇤⿈䐙Ⰹ文件⫔㾂⭥㻿䐧㬒᷍㬹⿅⧭㿓。ㅌ㭞㈾⫇䊻文件⭥㋋

㵘᱄䄋ㅌ䓋⪃⭥文件ㆃ㕌㸋 ASCII⤃➕㬒ヅⰵ㦶䐟㳖㚠㆙㾱㝦㿓᷍㤌䊬㾱ᷛ

1 lctl debug_file filename > newfile

㭅⨗䇪 lctl㘝㒏㆙㾱㚻⤠㝦㿓ᷛ

㵄䐚debug_daemon操作⤃㯃㾣文件㭅⨗᷍䊬㾱ᷛ

1 lctl debug_daemon stop

ⴒ䋓᷍debug_daemonㅌ作㸋 Lustre文件系统⡶⺞⧭⭥䄜⤠⡶᱄䇤⿈㋪䄵䊻

㵄䐚㘝㒏ⳃ⨗⽔㬚䇤 start㘝㒏䐹㾣㡕Ⱀdebug_daemon᱄

㻣㘇㬨䄜㬚䇤debug_daemon⼮lctl⭥ㅜ⿆㚄㬞ㅌ⮘㬵㦶䐟䓋⪃⭞䄜 40 MB

⭥文件⭥㬟㏞᱄

1 lctl

1 lctl > debug_daemon start /var/log/lustre.40.bin 40

1 run filesystem operations to debug

1 lctl > debug_daemon stop

1 lctl > debug_file /var/log/lustre.bin /var/log/lustre.log

䄋㡕Ⱀ㒎䄜⤜㻿䐧文件⫔㾂⭥㬹⿅㆙⧭᷍㤌䊬㾱ᷛ

1 lctl > debug_daemon start /var/log/lustre.bin

文⡟㼜㻃 *** End of debug_daemon trace log ***ㅌ。䊻㗠㭅⨗文件

㚊㸓㻵㬟᱄
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37.2.4. 㾕㧌㚻⼬⮘㬵㦶䐟⭥㋹䐧㾦㻃

lctl set_param subsystem_debug=subsystem_mask ⼮ lctl

set_param debug=*debug_mask䇤 䇻 㦘 Ⰹ ㅌ 㚥 㾊 㾦 㻃 㾕 㧌 ⮘ 㬵 㦶 䐟᱄

subsystem_debug䁻㕌ⷚ㈾⫛㕌⭥⹇㚽㤙䈓᷉㏞㧈 lnet᷍osc 〓 ldlm᷊㦘Ⰹ㾕

㧌㦶䐟⭥㾦㻃᱄⮘㬵䁻㕌ⷚ㈾㼜㻃㏁㾮᷉㧈 info᷍error᷍trace〓 malloc᷊㋹䐧㾦㻃᱄㬚

䇤 lctl debug_list types㘝㒏⥊㋕⮘㬵䁻㕌⭥㶋䎜㑱⢎᱄

㶋㦌⡶ Lustre⮘㬵⹇㚽ᷛ

1 lctl set_param debug=0

㶋㦌⫓㋋ Lustre⮘㬵⹇㚽ᷛ

1 lctl set_param debug=-1

㑱⨗㰚䇱㋪㚽⭥⮘㬵䁻㕌ᷛ

1 lctl debug_list types

エ㔝䈌㶙㕈㵉㾦䇱⭥㼜㻃ᷛ

1 lctl set_param debug=net

エ㔝⭒㣑⮘㬵⢋䐟䄵ゑ㶙㕈㵉㾦㼁⭥㼜㻃ᷛ

1 lctl set_param debug=+net

⤜䊺エ㔝㶙㕈㵉㾦䐱⢅⿐⭥⮘㬵⢋䐟ᷛ

1 lctl set_param debug=-net

㚻⼬⮘㬵㦶䐟㾕㧌⭥ⷘ䐷䁂㼏㋪䊻 libcfs/include/libcfs/libcfs.h䐱䍳

⭞᱄

37.2.5. 㬚䇤 strace㆙㾱䍰㝦⨞

Linuxⳃ㾱⟇㳂⹊⭥㬖䇤⧭㿓 strace㋪䄵㵉⺞㎚ㅹ㆙⧭㰚䔗⭥㰚䇱系统⮘䇤⤃エ

㔝系统⮘䇤㘜⧧᱃⤯㭞⼮Ⳗ⿹䐖㎕ⷛ䓺系统⮘䇤᱄

䊻⧭㿓䐱⮘䇤 strace᷍㤌㭅㧌ᷛ

1 $ strace program [arguments]

䇱㬒᷍系统⮘䇤㋪㚽。⥇⧪䓴㆙⧭᱄䊻䎃䐷㤊㌗㻣᷍㋪㬚䇤strace⭥-f䁂㼏㎕

ⷛ䓺䓴㆙⧭ᷛ

1 $ strace -f program [arguments]

ㅌstrace㭅⨗䐹Ⰹ㼓⭞文件᷍㤌㭅㧌ᷛ
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1 $ strace -o filename program [arguments]

㬚䇤-ff䁂㼏⼮-oㅌⷛ䓺㭅⨗⡄⫇䊻filename.pid䐱᷍㡅䐱pid㬨⡜ⷛ䓺㆙⧭⭥

㆙⧭ ID᱄㬚䇤-ttt䁂㼏㸋strace㭅⨗䐱⭥㰚䇱㾱ゴ㩰㬒ヅ⪢᷍䄵⢄㰝㗨㋪䄵䈌 Luster

㚻⼬⮘㬵㦶䐟䐱⭥操作㼁㑋᱄

37.2.6. ⥊㋕⪦㝭㚻㦾

䊻 Lustre文件系统䐱᷍䊋㭞㈾ⴟ㹒㡘㩰⭥ inode⟝⼍⫇⪃䇱文件㳖⫙㾦㻃⭥㎊䍚㭕

㾵᷉EA ᱄᷊EA⟝⼍㰚䇱ⰵ㼔 IDゑ㡅㸜䐤᷉ゕ⫇⪃㰝㗨⭥OST᷊⭥㑱⢎᱄㋪䄵㬚䇤lfs⹅

㉀㵉⺞getstripe䓴㘝㒏〒㦂ⷙⰉ文件⭥㼁㾦㻃᱄㬚䇤㼁䇇⭥lfs setstripe㘝㒏

㸋㾣文件〓㚠㔝䐙Ⰹ㳖⫙㭕㾵᱄

lfs getstripe㘝㒏ㅌ Lustre文件㘜作㸋㭅㧌᷍⤃㑱⨗⹚⧪⪬文件䄜⤠⭥㰚䇱

ⰵ㼔᱄䄋〒㦂 Lustre文件系统䐱文件/mnt/testfs/frog⭥䎃㾊㾦㻃᷍㤌䊬㾱ᷛ

1 $ lfs getstripe /mnt/testfs/frog

2 lmm_stripe_count: 2

3 lmm_stripe_size: 1048576

4 lmm_pattern: 1

5 lmm_layout_gen: 0

6 lmm_stripe_offset: 2

7 obdidx objid objid group

8 2 818855 0xc7ea7 0

9 0 873123 0xd52a3 0

e2fsprogs⟝䐱㳂⹊㑬debugfs⹅㉀᱄㰝㋪䄵䇤䇻ldiskfs文件系统⭥ㅜ⿆㬞⮘

㬵᷍ネ⥊文件系统⭥䓕㲍㾦㻃〓㾿ⶥ文件系统䐱⭥㾦㻃᱄䊻 Lustre文件系统䐱᷍㭕䇻文

件⭥㰚䇱ⰵ㼔Ⱍ⫇⪃䊻 OST⭥⭸⥄ ldiskfs文件系统䐱᱄文件系统㬚䇤ⰵ㼔 ID作㸋文件

㘜᱄㋪㵉⺞ⰵ㼔 ID㬚䇤debugfs⹅㉀⪴⤜㵍⭥ OST〒㦂㰚䇱ⰵ㼔⭥㭕㾵᱄

䄵㻣㬨㩰㏞䐱⭥/mnt/testfs/frog文件⭥䊬㾱㚄⟇ᷛ

1 $ debugfs -c -R "stat O/0/d$((818855 % 32))/818855" /dev/vgmyth/lvmythost2

2

3 debugfs 1.41.90.wc3 (28-May-2011)

4 /dev/vgmyth/lvmythost2: catastrophic mode - not reading inode or group

bitmaps

5 Inode: 227649 Type: regular Mode: 0666 Flags: 0x80000

6 Generation: 1375019198 Version: 0x0000002f:0000728f

7 User: 1000 Group: 1000 Size: 2800

8 File ACL: 0 Directory ACL: 0
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9 Links: 1 Blockcount: 8

10 Fragment: Address: 0 Number: 0 Size: 0

11 ctime: 0x4e177fe5:00000000 -- Fri Jul 8 16:08:37 2011

12 atime: 0x4d2e2397:00000000 -- Wed Jan 12 14:56:39 2011

13 mtime: 0x4e177fe5:00000000 -- Fri Jul 8 16:08:37 2011

14 crtime: 0x4c3b5820:a37.4117c -- Mon Jul 12 12:00:00 2010

15 Size of extra inode fields: 28

16 Extended attributes stored in inode body:

17 fid = "08 80 24 00 00 00 00 00 28 8a e7 fc 00 00 00 00 a7 7e 0c 00 00 00

00 00

18 00 00 00 00 00 00 00 00 " (32)

19 fid: objid=818855 seq=0 parent=[0x248008:0xfce78a28:0x0] stripe=0

20 EXTENTS:

21 (0):63331288

37.2.7. ⥊䍳 OST⭥ Lustre UUID

䄋㦘Ⰹ OST⪦㝭⭥ Lustre UUID᷉㏞㧈᷍㧈⺜㛛」㼞㑬 OST㪉⡙㩰⭥⮈㎣〓 SCSI

䓽㼀⢁⼦㵜㦜⢅⿐㣳 SCSI㪉⡙〒⭤㑬㾣㘜⧧᷊᷍ ㋪䄵㬚䇤debugfs⪴ last_rcvd文件䐱

㳂㦂⪬㾦㻃ᷛ

1 debugfs -c -R "dump last_rcvd /tmp/last_rcvd" /dev/sdc

2 strings /tmp/last_rcvd | head -1

3 myth-OST0004_UUID

㬚䇤dumpe2fs㘝㒏䄓㋪䄵᷉䄓ⷝ㦾䄸᷊⪴文件系统⢋㣊䐱㳂㦂㰝ᷛ

1 dumpe2fs -h /dev/sdc | grep volume

2 dumpe2fs 1.41.90.wc3 (28-May-2011)

3 Filesystem volume name: myth-OST0004

debugfs⼮dumpe2fs㘝㒏䊻 debugfs(8)⼮ dumpe2fs(8)手册䄔䐱䇱㼋㻙㯖㘘᱄

37.2.8. ⫓䇂⮘㬵㼜㻃䐢㋹䐧㲉

ㅌ⮘㬵㼜㻃䓋⪃⭞㋹䐧㲉 (/var/log/messages)᷍㤌䊻 printk⢋䐟䐱㪉䐤㧈㻣

⮘㬵䁻㕌ᷛ

1 lctl set_param printk=-1
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⭌䎃ㅌれ⫔⭹ㅖ⭮系统⭥㯺Ⱙ᱄㋪㬚䇤䄵㻣䁂㼏㸋㲹Ⰹ⢋䐟䁂䋒㾵⭹

㡕䇤〓㆜䇤⪬⹇㚽ᷛlctl set_param printk=+vfstrace⼮lctl set_param

printk=-vfstrace᱄

㈂㸳㗨㣠㑳ㅉ䅊㛛䊬㾱㏁㯧䇻lctl debug_daemon⭥⹇㚽᷍⪴ⱙㅌ⪬㭞㈾⤗

〒⭞⡟⭹文件系统䄵㆙㾱䍰ネ⥃᷍⭌㛛䄓㋪䄵㆜䇤䎃㾊㈐᱃⫎㹔⼮㋹䐧㲉㼜㻃᱄

37.2.9. 㰙㒘㑠ⷛ䓺

Lustre㧎件㸋ⷛ䓺㰙㒘㑠㳂⹊㑬㲹Ⰹ⭥⮘㬵㏁㾮㏁⢑᱄㬚䇤ᷛ

1 lctl> filter all_types

2 lctl> show dlmtrace

3 lctl> debug_kernel [filename]

37.2.10. ㋹䐧㲉㼜㻃㯺㔫㻿䐧

䇪 Luster ⫓䇂⭥䄜㾊㋹䐧㲉㼜㻃⭥㯺㔫㬨䇱㻿䐧⭥᱄⭒⪇㏎䎃䂚⭥㼜㻃㬒᷍

㋪㚽。䊻㰇⽔⨗㻷䄜㳖㼜㻃ᷛ''Skipped N previous similar message(s),'' ᷍㡅䐱 N 㬨㳙

⺞⭥㼜㻃⭥㭞㑠᱄㵉⺞㪉䐤㘜㸋libcfs_console_ratelimit⭥ libcfs 㚄㌊⤯㭞

㋪㶋㦌㆜䇤䎃䐷㯺㔫㻿䐧᱄㆜䇤㋹䐧㲉㼜㻃㯺㔫㻿䐧᷍㤌ㅌ䄵㻣䎃㾱㘝㒏㳎ゴ

⭞/etc/modprobe.d/lustre.conf文件䐱᷍㦜⽔䐹㾣ゴ䊹 Lustre㚄㌊᱄

1 options libcfs libcfs_console_ratelimit=0

㬚䇤㚄㌊⤯㭞libcfs_console_max_delay⼮libcfs_console_min_delay㋪

䄵 㪉 䐤 㯺 㔫 㻿 䐧 ⭥ ㋹ 䐧 㲉 㼜 㻃 䐏 ヅ ⭥ 䔏 㾂 ⼮ 䔏 ⫔ 䁴 ⧺᱄

䊻/etc/modprobe.d/lustre.conf䐱㆙㾱㪉䐤᷍㦜⽔䐹㾣ゴ䊹 Lustre 㚄㌊᱄

䇱 libcfs㚄㌊⤯㭞⭥ⷝⱁ㾦㻃㋪㵉⺞modinfo〒⭤ᷛ

1 modinfo libcfs

37.3. Lustre㋋ⳃ⮘㬵

⡟ㅻ䐱ㆊ㩽⭥㚻㦾㋪㚽ⰵ⮘㬵 Lustre䊕⫛㕌⭥㋋ⳃ㦬䊒⳨⧄䇱䇤᱄

37.3.1. 䊻 Lustre䊕⫛㕌䐱㳎ゴ⮘㬵⹇㚽

⮘㬵〚⪂ソ⹚㳂⹊㑬㿎ⱁ㋪䊻 Lustre䊕⫛㕌䐱㬚䇤⭥⽋᷍䄵⟐䑛㆙㾱⮘㬵〓⡉䁰

䐹⫎㹔᱄

㬚䇤䎃㾊⽋᷍㛛㿉䄋䊻文件Ⰶ⤠㪉䐤DEBUG_SUBSYSTEM⢅㑠᷍㧈㻣㰚㬟ᷛ

1 #define DEBUG_SUBSYSTEM S_PORTALS

472



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

㻣⢎㳂⹊㑬㋪䇤⭥⽋㑱⢎ゑ㡅㘉㭗᱄

⽋ 㯖㘘

LBUG() 㚻⼬䐱䅞㡑 Lustre文件系统ㅌ㡅䁎㦶䐟䓋⪃⭞

/tmp/lustre-log文件⭥㋷㬞ⰰ䁵᱄ⶤ文件

㋪䄵䊻䐹㡕⽔ネ㰘᱄LBUG()ㅌⰔㆂ㼀⧭䄵㶋⧪

㋷ⰲ䍜⭥⤗〒᱄㤆⨞㼀⧭㿉䐹㡕系统᱄

LASSERT() 䂊䐅ⷙⰉ⭥⢎⫐㬞㸋 true᷍ⴒ䋓ㅌ⮘䇤 LBUG()᱄

㬈➽⭥⢎⫐㬞䊻㋹䐧㲉㩰㭅⨗᷍⭌⤜。㻵㬟⹚⧪

⢎⫐㬞⭥䐖᱄

LASSERTF() ⼮ LASSERT()㏁㯧᷍⭌䊫㿎⫓䇂㸿ⷒ㬞㼜㻃᷍

㧈 printf/printk᱄

CDEBUG() 䔏〚⡟⭥᱃⧄䇤⭥⮘㬵⽋᷍㰝䐜⡩⢋䓝⭥ printf()

ⱁ䄜⤯㭞᷍ゕ⮘㬵㏁㾮᱄㪉䐤㑬㼁䇇⭥⮘㬵

䁻㕌⽔᷍ⶤ㼜㻃ㅌ㳎ゴ⭞⮘㬵㦶䐟᱄䇤⿈㩵⽔

ネ㰘㦶䐟㆙㾱䍰㝦⨞㬒᷍㋪䄵ⷚ㈾⪬㏁㾮㆙㾱

⺞㔬᱄㧈ᷛCDEBUG(D_INFO, "debug message:

rc=%d\n", number);᱄

CDEBUG_LIMIT() 䈌 CDEBUG()㾱㸋㏁㯧᷍⭌⫓䇂⭞㋹䐧㲉㬒ⰵ㯺

Ⱙ㆙㾱㑬㻿䐧᷉㼜㻃㏁㾮㸋 D_WARN᷍D_ERROR

⼮ D_CONSOLE᷊᷍ 䎃ⰵ㬚䇤㋪⢅⮘㬵䁻㕌⭥㼜㻃

⼽䇱䇤ᷛCDEBUG(mask, "maybe bad:

rc=%d\n", rc);᱄

CERROR() 䊻㚻⤠㬚䇤 CDEBUG_LIMIT᷉D_ERROR᷍…᷊᷍ 㰝

㸿㳖件⭹ㅌ㼜㻃⫓䇂⭞⮘㬵㦶䐟⼮㋹䐧㲉䐱᱄䎃㬫

⼰䇤䇻䁰䐹⫎㹔〓䐣㘝㳖件᱄⫓䇂⭞㋹䐧㲉⭥㼜㻃

䄵ᷛLustreError㸋㣑䓛᷍⤃㣳㯺㔫㬽㻿᷍䄵⡽㘃

䐹ⶕ⤆⳦㋹䐧㲉᱄CERROR("Something bad

happened: rc=%d\n", rc);
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⽋ 㯖㘘

CWARN() 䈌CERROR()㾱㸋㏁㯧᷍⭌㼜㻃㿌ゴ㩰㣑䓛

Lustre:᱄䎃㬫⼰䐹䄋⭌⳨䐣㘝⭥⫎㹔᱄⫓䇂⭞㋹

䐧㲉⭥㼜㻃⭥㯺㔫㬽㻿᱄

CNETERR() 䈌CERROR()㾱㸋㏁㯧᷍⭌㧈⺜䊻⮘㬵䁻㕌䐱㪉䐤

㑬D_NETERR᷍䋓⫓䇂 LNet⭥㼁⫎㹔㼜㻃᱄䎃㬫

⼰䇤䇻䁰䐹⭥㶙㕈⫎㹔᱄⫓䇂⭞㋹䐧㲉⭥㼜㻃⭥㯺

㔫㬽㻿᱄

DEBUG_REQ() ⫓䇂ⷙⰉ ptlrpc_requestㆂ⹚㼁㼜㻃᱄

DEBUG_REQ(D_RPCTRACE, req, "Handled RPC:

rc=%d\n", rc);

ENTRY ㅌ㼜㻃㳎ゴ⭞⼐㭞⭥㧌㋻䄵⟐䑛㆙㾱⮘䇤ⷛ䓺᷉⤜

⫙㦯⼯⤯㭞 ᱄᷊㬚䇤䎃㾊⽋㬒᷍㤌㬚䇤⭆EXIT᷍

GOTO()〓RETURN()⽋ⶓⶨ㰚䇱㵬⨗㳖件᷍䄵⡽

㘃⮘㬵㦶䐟⡉⼐㭞㆙㧌⽔㸕㵬⨗㬒⨗㻷」㼞᱄

EXIT ⢋エ⼐㭞⭥⨗㋻䄵㠆㞅 ENTRY᷉⤜⫙㦯⼯⤯㭞 ᱄᷊

GOTO() ⢋エ⫛㕌㵉⺞goto㳙䓋⭞⼐㭞㚊㸓䄵㠆㞅

ENTRY᷍⤃䄵䇱ⴜ⼦⼮㸿ⴜ⼦㬏㆙䐧⼮㬏㒚㆙䐧

ⷒ㬞⫓䇂goto⢋㣊⼮⼐㭞Ⳗ⿹㕌᱄

RETURN() ⢋エ⼐㭞⭥⨗㋻䄵㠆㞅 ENTRY᷍⤃䄵䇱ⴜ⼦⼮㸿

ⴜ⼦㬏㆙䐧⼮㬏㒚㆙䐧ⷒ㬞⫓䇂⼐㭞Ⳗ⿹㕌᱄

LDLM_DEBUG()⼮ 䇤䇻ⷛ䓺 LDLM㰙操作᱄䎃㾊⽋ㅌ⹚ㅉ䄜㈌ビ⭥

LDLM_DEBUG_NOLOCK() ⷛ䓺䄵㻵㬟ㅻ⮄㩰⭥㰙㤌㤔᱄䄓㋪㬚䇤⫓䇂⭥㰙Ⰹ

手⢛䊻㋮⿈Ⱜ⼮ⴟ㹒㡘ㅻ⮄䐏ヅㅌ䎃㾊⽋㑕ㅴ㡑㎕᱄

OBD_FAIL_CHECK() 䊫㿎ㅌ䍰⮄⥆㧌 Lustre䊕⫛㕌䐱᱄䎃ⰵ䇻㪛⧪䇤

䇻㬖㻷㲹Ⰹ㬣件㿓㑱⭥⿹⺊⥃㬵⳨⧄䇱䇤᱄䈌

''lctl set_param fail_loc=fail_loc''䄜
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⽋ 㯖㘘

㡑⹅作㋪㪉䐤䄜㲹Ⰹ⭥䍰⮄᷍⤃㬚䇤ⷙⰉ⭥

OBD_FAIL_CHECK()㆙㾱⥃㬵᱄

OBD_FAIL_TIMEOUT() 䈌OBD_FAIL_CHECK()㏁㯧᱄䇤䇻㚄㛃㡑᱃䔉

㧜〓Ⳓ㗇⭥㆙⧭〓㶙㕈㪉⡙᱄㧈⺜㘝䐱fail_loc᷍

䋓OBD_FAIL_TIMEOUT()ㅌ⭩⫞䐙Ⰹ⭥㘌㭞᱄

OBD_RACE() 䈌 OBD_FAIL_CHECK()㏁㯧᱄䇤䇻㦤ⱁ㆙⧭㵍

㬒䐕㾱㼁㵍⭥⫛㕌㎕⪆ⳃ㰙㈛䎚᱄⭻䄜㘝䐱

OBD_RACE()⭥㆙⧭。㾾㘀᷍䐒⭞⭻ⱟ㆙⧭㘝䐱

OBD_RACE()᷍㦜⽔㑞㆙⧭Ⱍㅌキ㿙᱄

OBD_FAIL_ONCE 䊻fail_locⰰ⮄㩰㪉䐤⭥⢋䐟᷍䇤䇻㻿Ⰹ

OBD_FAIL_CHECK()㳖件㆗㚽⡜㘝䐱䄜⪯᱄

ⴒ䋓᷍䊻㬚䇤''lctl set_param fail_loc=0''

㤆⨞䐏㣑᷍fail_locㅌ䇡㈤⫇䊻᱄

OBD_FAIL_RAND 䊻fail_locⰰ⮄㩰㪉䐤⭥⢋䐟᷍㬚

OBD_FAIL_CHECK()㰇〛㬈㾈ᷜ㠞㉚㸋

᷉1/fail_val᷊⪯᱄

OBD_FAIL_SKIP 䊻fail_locⰰ⮄㩰㪉䐤⭥⢋䐟᷍㬚

OBD_FAIL_CHECK()䊻⧪⹇ fail_val⪯⽔䇡

㈤㬈㾈〓䐜㚽䊺⡜㘝䐱䄜⪯᷍ゕ䓋⢅㸋⢋䐟

OBD_FAIL_ONCE᱄

OBD_FAIL_SOME 䊻fail_locⰰ⮄㩰㪉䐤⭥⢋䐟᷍㬚

OBD_FAIL_CHECK()䊻㬈㾈fail_val⪯⽔⿷ⶕ᱄

37.3.2. ⳤ㸫ptlrpc㤌㤔㏛㬘

㗠ⴟ㹒䋑㸍⿅䄜㤌㤔㏛㬘エ㔝᷍䎃ⰵ䇻㬸⪯⨗㻷⭥䍰㝦⨞⼽䇱䇤᱄

ptlrpc㬨 LNet㩰⭥䄜 RPC㾎䅊᷍㰝⪇㏎䓕㲍㾵ⴟ㹒㡘᷍⤃㣳㉀䇱䈐䅆⼮㚻䐤

⭥⿷ⶕ䐈⧷᱄

475



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

ptlrpc㤌㤔㏛㬘エ㔝⭥⹅作䊎㏎㧈㻣ᷛ

1. request_in_callback()㳎ゴ㾣㤌㤔䐢ⴟ㹒⭥㤌㤔㏛㬘エ㔝᱄

2. 㤌㤔⨆㤙㋶㻱㬒᷍㳎ゴⴟ㹒㤌㤔⨆㤙㏛㬘㑱⢎䐢⨆㤙᱄

3. 㧈⺜⨆㤙⫔㾂⡩req_buffer_history_max⫔㬒᷍䋓⪴ⴟ㹒㤌㤔⨆㤙㏛

㬘エ㔝䐱㲿⨞ⶤ⨆㤙᷍㡅㤌㤔⪴ⴟ㹒㤌㤔㏛㬘エ㔝䐱㩟⨞᱄

㬚䇤ⴟ㹒㚠㔝㻣/proc文件ⳤ㸫⼮㋹䐧㤌㤔㏛㬘エ㔝ᷛ

• req_buffer_history_len

㏛㬘エ㔝䐱⭒㣑⭥㤌㤔⨆㤙⭥㭞㑠᱄

• req_buffer_history_max

䊫㿎⡄㒕⭥㤌㤔⨆㤙⭥䔏⫔⫔㾂᱄

• req_history

㤌㤔㏛㬘᱄

㏛㬘㤌㤔⟝㎉⭒㣑䎞䊻⪇㏎⭥''㬖㬒''㤌㤔᱄req_history䐱⭥㗠䄜㾱㋕㡑㎕㧈㻣㰚

㬟ᷛ

1 sequence:target_NID:client_NID:cliet_xid:request_length:rpc_phase

service_specific_data

⤯㭞 㯖㘘

seq 㤌㤔㿓㑱⼦

target NID ⪌㧌㤌㤔⭥㚠⭥ NID

client ID ㋮⿈Ⱜ⭥ PID⼮ NID

xid rq_xid

length 㤌㤔㼜㻃⫔㾂

phase 㾣᷉⭩⫞⪇㏎〓㸿ⳉㆃ䁚᷊ㆃ㹗᷉ㆃ䁚〓⪇㏎᷊㶋⧪

svc specific 㲹Ⰹⴟ㹒⭥㤌㤔⫓䇂㭅⨗᱄㚠㣑᷍㸉䄜㚽䔗⭞䎃䄜⮄⭥ⴟ㹒㬨 OST

᷉㧈⺜㼜㻃䄲⧪⹇ㆃ䁚᷍ㅌ⫓䇂操作㕌᷊
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37.3.3. 㬚䇤 leak_finder.pl⥊䍳㚻⫇㾚㔊

㞅㚻⫇⽔᷍䄜⭊⤜䊺㿉䄋㬒⡹㿌㬮⳦㚻⫇᷍ⴒ䋓ㅌ䋍⧪㚻⫇㾚㔊᱄

leak_finder.pl⧭㿓㳂⹊㑬䄜䐷⥊䍳㚻⫇㾚㔊⭥Ⳟⳉ᱄

䊻䊬㾱⪬⧭㿓䐏㣑᷍㛛⡹㿌㡕䇤⮘㬵⹇㚽䄵㬶ゐ㰚䇱malloc⼮free㳖㚠᷍䊬㾱ᷛ

1 lctl set_param debug=+malloc

㰇⽔᷍㶋⧪䄵㻣⤞䑉ᷛ

1. 㬚䇤lctlㅌ㦶䐟䓋⪃⭞䇤⿈䐙Ⰹ⭥㦶䐟文件䐱᷉㤌⤯ボ⡟䍣⭻ 2.2ㅻ''㬚䇤 lctl⹅

㉀⥊㋕⮘㬵㼜㻃'' ᱄᷊

2. 䊻㾣⪕ㅉ⭥㦶䐟䓋⪃㩰䊬㾱leak_finder.plᷛ

perl leak_finder.pl ascii-logname

㭅⨗㸋ᷛ

1 malloced 8bytes at a3116744 (called pathcopy)

2 (lprocfs_status.c:lprocfs_add_vars:80)

3 freed 8bytes at a3116744 (called pathcopy)

4 (lprocfs_status.c:lprocfs_add_vars:80)

ⳃ㻷⭥㾚㔊㻵㬟㧈㻣ᷛ

1 Leak:32bytes allocated at a23a8fc(service.c:ptlrpc_init_svc:144,debug file

line 241)

⭻㧞㬏➬䍣 Lustre文件系统⿷ⶕ

38.1. ⶦ㭗

Lustre㧎件㳂⹊⭥系统⿷ⶕ⹇㚽䋑⪇㏎ㅻ⮄〓㶙㕈䍰᷍⤃ㅌゐ㦛⿷ⶕ⭞䄜䐣᱃

ⷀ㾈⭥䓕㲍᱄䇪䇻 Lustre㧎件䊫㿎ⴟ㹒㡘ⰵ⪦㝭㩰文件系统䐕㾱䅍⤞ⷝ㾣操作᷉ゕⴟ㹒

㡘㋪䄵⤜⭩⫞ⷝ㾣㵍⤞㳂ㅜ⭞⪦㝭㈮㆙㾱⿹ⶕ᷊᷍ 䅓⪬㋪㚽⫇䊻㋮⿈Ⱜ㚻⫇䐱⭥䓕㲍⡩

⡡㎄⽔ⴟ㹒㡘㋪⪴⪦㝭⿷ⶕ⭥䓕㲍㾣⭥㤊㌗᱄

䄵㻣゙䐷⤜㵍㏁㾮⭥䍰㋪㚽⭝䐣⿷ⶕ操作ᷛ

• ㋮⿈Ⱜ᷉ェ㰄〛ㅻ⮄᷊䍰

• MDS䍰᷉㣱᷊

• OST䍰᷉㣱᷊

• 㯓㲍㶙㕈㤙
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ⰵ䇻 Lustre文件系统᷍䍰⼮⿷ⶕ操作Ⱍ〚䇻㑍ㅴ㬈➽⭥ⶦ㛏;ゕⷙⰉ㑍ㅴ㼁⭥

㦯⼯Ⱒ㾕㬈➽ゕ㬴㸋㬈➽᱄ㅌ䊻⡟䍣⭻ 6ㅻ䐱ㆊ㩽⭥ ``㣠䐧⿷ⶕ''⹇㚽᷍䊫㿎MGS䊻㚠

⢋ⳃ㪛䍰᱃䍰䓋䄧〓㡅㰜䐱ⰰ⽔⤃䐹㡕㬒䑘Ⱀ㵉䐋㋮⿈Ⱜ᷍䄵ゴ㌍⿷ⶕ㯺Ⱙ᱄

䇱 Lustre文件系统⿷ⶕ⭥㼁㾦㻃᷍㤌⤯ボ⡟䍣⭻ 2ㅻ''䊋㭞㈾䐹⳦''᱄⪴㰑⭥

文件系统䐱⿷ⶕ⭥㼁㚻㦾㤌⤯ボ⡟䍣⭻ 3.5ㅻ''㳂ㅜ⹓㼎''᱄䇱㘝㒏㾵⿷ⶕ⭥㾦㻃᷍

㤌⤯ボ⡟䍣⭻ 6ㅻ''㣠䐧⿷ⶕ''᱄

38.1.1. ㋮⿈Ⱜ䍰

Lustre文件系统䐱⭥㋮⿈Ⱜ䍰⿷ⶕ〚䇻㰙Ⰹ⧘㼛⼮㡅㰜䓫䊕᷍䅓⪬㾳⫇⭥㋮⿈Ⱜ

㋪䄵⤜ヅⰰ⭹キ㿙⹅作᱄㧈⺜㋮⿈Ⱜ㸕㚽ゑ㬒㼍䇇⤝㬞㰙㏎㡘᷉DLM᷊⭥䔉㧜㰙⿹

⮘〓䊻⼽⧅䄜Ⱟ㬒ヅⰝ㸕㚽㚻䈌ⴟ㹒㡘㵉㾦᷉ゕ ping㸿⿹ⶕ᷊᷍ 䋓。ㅌ㋮⿈Ⱜ⪴㦛ゐ䐱

㣠䐧㩟⨞᷉⡜㤞䑑 ᱄᷊䎃㬚⭤㡅㰜㋮⿈Ⱜ㋪䄵〒㦂ⶤ㯡㶗㋮⿈Ⱜ㰙㰚䔉䐚⭥㰙᷍䈌ⶤ㋮

⿈Ⱜ㑋⭥䓫䊕᷉文件㉅⢛᷍⭝⨗㭞㈾᷊䄓ㅌ⡜㬮⳦᱄㤌䓃䅃᷍⪬䓕㌗㋪㚽㬨䇪㶙㕈

〓㋮⿈Ⱜㅻ⮄系统䍰䅞㡑⭥᱄⭻ 1.5ㅻ''㶙㕈㤙''ⰵ䎃䐷㤊㌗㆙㾱㑬ⷝ㼋㻙⭥㘉㭗᱄

38.1.2. ㋮⿈Ⱜ㤞䑑

㧈⺜ⴟ㹒㡘㦰㸋㚔㋮⿈Ⱜ⢎㻷⤜䎞⧄᷍㰝ㅌ⡜䑑⨗᱄䎃㬨㸋㑬㦘⡄䊻⫇䊻㾱㸋⤜⭒

〓䍰㋮⿈Ⱜ㬒䎜文件系统キ㿙䊬㾱᱄⡹㿌㬚⡜㤞䑑⭥㋮⿈Ⱜ⭥㰚䇱㰙㸿㾈᷍䎃ㅌ⭝

䐣㰚䇱⫇ inode䄓⢅㸋㸿㾈᷍㰚䇱⫇⭥㭞㈾Ⱍㅌ⡜㯃㾣᱄

㋮⿈Ⱜ⡜㤞䑑⭥䊎䅓㋪㚽䇱ᷛ

• 㸕㚽ゑ㬒㼍䇇ⴟ㹒㡘㤌㤔

• 䔉㧜㰙⿹⮘᷉ゕ㋮⿈Ⱜ⧷䇱㒎䄜㋮⿈Ⱜ/ⴟ㹒㡘㼌䄋⭥㰙᷊

• 㰙㶋⧪⿹⮘᷉ゕ㋮⿈Ⱜ⡜㬻䈉䐏㣑䇪㒎䄜㋮⿈Ⱜ⧷䇱⭥㰙Ⰹ᷊

• 㰙 glimpse⿹⮘᷉ゕ㋮⿈Ⱜ⡜㒎䄜㋮⿈Ⱜ䁐㸫ⰵ㼔⫔㾂᷊

• ⴟ㹒㡘⡶㵉䐋᷉ビ⿐⭥⿆操作㾵᷊

• 䊻ⴟ㹒㡘ㅴ㬶⭞ RPC㒘㑠㬒᷍㸿ⳉゑ㬒 ping㵉ⴟ㹒㡘᷉䐙㼓㶙㕈㤙 ᱄᷊

38.1.3. MDS䍰᷉㣱᷊

ⷀ㋪䇤㾵᷉HA᷊⭥ Lustre文件系统操作䄋㤔䊋㭞㈾ⴟ㹒㡘䇱䍰㣱㞅䐤⭥ⰵ⭩

㪉⡙᷍⟝㎉䇤䇻MDT⽔⡙文件系统⭥⹓㼎⫇⪃㪉⡙᱄ⰵ⭩㪉⡙䍰ネ⥃᱃ⰵ⭩㪉⡙ⰰ
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⮈᷉STONITH᷍䇤䇻ⳡ䐚㡅キ㿙㾿ⶥ⹓㼎⪦㝭᷊䄵ゑ䊻⡙⳾ㅻ⮄㩰 Lustre MDSⴟ㹒⭥

ㅴ⭩⭥㬖カ〛䐧㦂㉗䇻㶃⤠ HA㧎件᷉㧈 Heartbeat ᱄᷊䄓㋪㬚䇤⭆ MDSㅻ⮄㆙㾱

MDS⿷ⶕ᷍⭌⪬㬒⿷ⶕㅌ⿉Ⳳ䐹㡕⭆MDS㰚㿉⭥㬒ヅ᱄

㡕䇤㣠䐧⿷ⶕ⹇㚽᷍ㅌ㵉䐋㋮⿈ⰬMDS䐹㾣㡕Ⱀ᷉⡙⳾〓⿷ⶕ⭥䑘ⴟ㹒㡘᷊⭥㼜

㻃᱄㋮⿈Ⱜ㋪䄵㵉⺞ in-flight㤌㤔⧍㬒〓㋶㻱㬒ヅ⭥ ping㼜㻃㎕ネ⥃MDS䍰᱄䊻䎃

㑞䐷㤊㌗㻣᷍㋮⿈ⰬⰝ。㑍ㅴ⭞㾣⭥⡙⳾MDS⤃㬚䇤䊋㭞㈾䐹⳦㾎䅊᱄䊋㭞㈾䐹⳦

䋑㦘⡄⡙⳾MDS䐹㾣〒㦂㋮⿈Ⱜ㋪ボ⭌㸕㳂ㅜⷙ⪦㝭⭥㬣㹒⥛㪛⭥䓕㲍᱄

䐹㾣㑍ㅴ⭞㾣⭥᷉〓䐹㡕⭥ M᷊DS䊻㬸⪯䓑㧌文件系统㬒䇪㋮⿈Ⱜゴ䊹⭥文件系统

㞅䐤㆙㾱㏎᱄㧈⺜䄲㞅䐤䍰㣱MDS᷉㬚䇤mkfs.lustre〓tunefs.lustre⭥

--failnode=䁂㼏᷊᷍ ㋮⿈Ⱜㅌ⧃㬵䐹㾣㑍ㅴ⭞䑘MDS〓⡙䇤MDS᷍䐒䐢㡅䐱䄜㼍

䇇㬚䍰MDT䊺⪯㋪䇤᱄⪬㬒᷍㋮⿈Ⱜ㋋㬝⿷ⶕ᱄䇱ⷝⱁ㾦㻃᷍㤌⤯ボ⡟䍣⭻ 2ㅻ''

䊋㭞㈾䐹⳦''᱄

㬣㹒⢁⼦䇤䇻㦘⡄䐹⳦➕䔏⨖⭥㯔㿓䐕㾱᷍⪴ⱙ㬚㰝㗨⧪⹇⭹⧫㻷䈌㬈➽㣑㼁㵍

⭥文件系统䓕㲍᱄⪬㶃᷍㋮⿈Ⱜㅌ㵉䐋㾣ⴟ㹒㡘㡅㻷䇱⭥㰙䓕㲍᷉⟝㎉㩱㸕㬻䈉⭥㰙 ᱄᷊

䊻䊫㿎㾣⭥⳨⿷ⶕ操作䐕㾱䐏㣑᷍⡹㿌㶋⧪㰚䇱䊋㭞㈾⼮㰙䐹⳦᱄⪬㶃᷍䐜䊫㿎 MDS

ⳃ㪛䍰㬒㑍ㅴ⭥㋮⿈Ⱜ䊻⿷ⶕ⪑㋻㠻ヅ㆙㾱䐹㾣㑍ㅴ᷍䄵⡽㘃䅞㧌㋪㚽䈌㻩㣑㑍ㅴ⭥

㋮⿈Ⱜ䐹⳦㼁⨆㵜⭥䓕㲍ⷝⶥ᱄

㧈⺜䎞䊻㬚䇤ⱁ MDT᷍䋓㋪䄵㆙㾱䑘Ⱀ᷎䑘Ⱀ䍰䓋䄧᷉㏞㧈᷍㑞 MDSㅻ

⮄᷍㗠ㅻ⮄䑘Ⱀ㸋㵍䄜文件系统⭥䄜〓ⱁMDT㳂⹊ⴟ㹒 ᱄᷊

38.1.4. OST䍰᷉㣱᷊

⭒ OST䍰〓㋮⿈Ⱜ⨗㻷㵉㾦㸫㳃㬒᷍㚍㦰操作㬨㼁䇇⭥ OSC㆙㧌⿷ⶕ䓕㲍᷍⤃

䔉䐚ⶤ OST⭥ I/O㤌㤔䐒⭞ OST⿷ⶕ〓㶋⧪䍰㣱᱄㋪䊻㋮⿈Ⱜ㩰䄵㏎Ⳟ㬞ㅌ

OSC⢋エ㸋⳨』Ⱀ䓕㲍᷍䊻䎃䐷㤊㌗㻣᷍䈌䍰 OST㼁⭥文件操作ㅌⳖ⿹ IO⫎㹔

᷉-EIO ᱄᷊ⴒ䋓᷍䇇䇤⧭㿓ㅌ⡄⧷⭩⫞䓕㲍᷍䄜䐒⭞ OST⿷ⶕ〓㋮⿈Ⱜ㆙⧭⡜䐱ⰰ᷉㧈

㬚䇤 CTRL-C ᱄᷊

MDS᷉㵉⺞ LOV᷊ネ⥃⭞ OST⤜㋪䇤᷍䋓䊻㞅ⰵ㼔ⷙ㾣文件㬒ㅌ㳙⺞㰝᱄䐹㾣

㡕Ⱀ OST〓䐹㾣ㅉ㑃䈌MDS⭥㵉㾦㬒᷍MDS⼮ OST。䓵Ⱀ䐕㾱㑃⿷ⶕ᷍䄵㼛⿺㭕

䇻䊻 OST⤜㋪䇤㬒㩟⨞⭥文件⭥㦯⼯ⰵ㼔᱄

㰅㦜 OSC⭞ OST操作⿷ⶕ㾎䅊䈌MDC⼮MDT䐏ヅ⭥䊋㭞㈾䐹⳦㾎䅊㼁㵍᷍⭌㵉

⧄ OST。㼓⪦㝭㵍⤞㳂ㅜ㞛㑠㾕㧌操作᷍㣳㗠⿹ⶕⰝ⢎㘘㤌㤔䄲㳂ㅜ᱃㭞㈾㸿㿉⡄

⫇᷉䄵䇤䇻⿷ⶕ ᱄᷊䊻㚔㾊㤊㌗㻣᷍OST。䊻操作᷉㧈 Lustre㧎件ㅰ㾣⟇⡟䐱⭥ truncate᷍

destroy᷍setattr⼮ I / O操作᷊㳂ㅜ⭞⪦㝭䄵ゑ䎞⧄䐹⳦⼮䐹㾣ⳃ㯮᷉⟝㎉䐹㾣ⳃ㯮㞛㑠

㾕㧌᷊㶋⧪㣑⿹ⶕ㋮⿈Ⱜ᱄䊻䎃䐷㤊㌗㻣᷍㋮⿈Ⱜ。⡄㒕㚻⫇䐱㋪䇤㭞㈾⭥ⶒ⡟᷍䐒⭞

ⴟ㹒㡘㻵㬟㾕㧌䄲㳂ㅜ⭞⪦㝭᱄

䄋㣠䐧䐕㾱 OST⿷ⶕ᷍㤌㻩㾗䊹 OST᷍㦜⽔䐹㾣䊹᱄㧈⺜ OST䊻䍰䐏㣑㈮㑍
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ㅴ⭞㋮⿈Ⱜ᷍䋓䊻䐹㾣䊹䐏⽔⿷ⶕㅌ㡕Ⱀ᷍㋮⿈Ⱜ䐹㾣㑍ㅴ⭞ OST⤃䐹⳦㡅ⰴ㑱䐱

⭥㬣㹒᱄⭒ OST⪇䇻⿷ⶕ㚄㬞㬒᷍㰚䇱㾣㋮⿈Ⱜ㑍ㅴⰝㅌ⡜㈽㉙᷍䐒⭞⿷ⶕ㶋⧪᱄㰚

䇱㻩㣑㑍ㅴ⭥㋮⿈Ⱜ㶋⧪䐹㾣㑍ㅴ⼮䐹⳦㬣㹒〓㋮⿈Ⱜ㑍ㅴ⧍㬒᷍⿷ⶕ㶋⧪᱄㧈⺜㑍ㅴ

⧍㬒᷍䋓⭩⫞䐹㑍⭥㰚䇱㋮⿈Ⱜ᷉ゑ㡅㬣㹒᷊ⰝㅌⰋ㬈᱄

䓃䅃

㧈⺜㛛䐋⭡ OSTㅌ㸿ⳉ⿷ⶕ䐏㣑㑍ㅴ⭥㋮⿈Ⱜ᷉㧈㋮⿈Ⱜ䄲⡡㎄᷊᷍ 䋓㋪䄵㬚䇤䄵

㻣㘝㒏手Ⱀ䐱䐚⿷ⶕᷛ

1 oss# lctl --device lustre_device_number abort_recovery

㦘Ⰹ OST㪉⡙⢁⼦⼮㘜⧧᷍㤌䊬㾱lctl dl㘝㒏᱄㼁㭅⨗㬟㏞㧈㻣ᷛ

1 7 UP obdfilter ddn_data-OST0009 ddn_data-OST0009_UUID 1159

䊻⪬㬟㏞䐱᷍OST㪉⡙⢁⼦㸋 7᷍㘜⧧㸋ddn_data-OST0009᱄䊻⫔ⱁ㭞㤊㌗㻣᷍

㋪䄵㬚䇤㪉⡙㘜⧧⫛㳇㪉⡙⢁⼦᱄

38.1.5. 㶙㕈㤙

㶙㕈䍰㋪㚽㬨䊾㬒⭥᱄㸋⡽㘃⪆ⳃ⿷ⶕ操作᷍㋮⿈Ⱜ䄜㋋㬝。⧃㬵ㅌ㰚䇱⧍㬒㤌

㤔䐹㾣ⳃ㯮⭞ⴟ㹒㡘᱄㧈⺜䐹㾣ⳃ㯮䄓㬈➽᷍䋓㋮⿈Ⱜ。⧃㬵䐹ㅉ䈌ⴟ㹒㡘⭥㑍ㅴ᱄⭒

ⴟ㹒㡘㸿㏎䇪㤞䑑㋮⿈Ⱜ㬒᷍㋮⿈Ⱜ㋪䊻䐹㾣㑍ㅴ㬒ネ⥃⭞㸿⼇㤙᱄

㧈⺜ⴟ㹒㡘⪇㏎㑬㤌㤔᷍⭌㩟⨞㑬⫑ⶕ᷉ゕ㗜䇱Ⳗ⿹⭞㋮⿈Ⱜ᷊᷍ 䋓ⴟ㹒㡘⡹㿌䊻

㋮⿈Ⱜ䐹㾣ⳃ㯮㤌㤔㬒䐹㾣㪛⧪⫑ⶕ᷍ⱙ⤜㬨䐕㾱㑞⪯㼁㵍⭥㤌㤔᱄

38.1.6. ⿷ⶕ㬈➽

⿷ⶕ㬈➽䋓㋮⿈Ⱜㅌ⡜ⴟ㹒㡘㤞䑑᷍⤃㣳⡹㿌⤯䍶㩰㘇 1.2ㅻ''㋮⿈Ⱜ㤞䑑''䐱㰚㭗᷍

䊻ⶤⴟ㹒㡘㼁⭥䄲⡄⫇䓕㲍⡜㯃㾣⽔䐹㾣㑍ㅴ᱄䄵㻣㬨⭝䐣⿷ⶕ㬈➽㋪㚽⭥䊎䅓ᷛ

• ⿷ⶕ㬈➽

• 㧈⺜䄜㋮⿈Ⱜ⭥操作䐒ㅴ䄡㎖䇻㸕㚽⤯䈌⿷ⶕ⭥㒎䄜㋮⿈Ⱜ⭥操作᷍䋓⿷ⶕ

ㅌ㬈➽᱄ⴒ䋓᷍〚䇻⟇⡟⭥⿷ⶕ᷉VBR᷊䊫㿎ⰵ㰚䇱㑍ㅴ⭥㋮⿈Ⱜ㆙㾱⿷ⶕ᷍⤃

㆗㤞䑑Ⰻ㬈⭥㋮⿈Ⱜ᱄

• 手Ⱀ䐱䐚⿷ⶕ

• ㏎䊒手Ⱀ䐕㾱㤞䑑操作

38.2. 䊋㭞㈾䐹⳦

ⷀ㋪䇤㾵⭥ Lustre文件系统操作䄋㤔MDS㞅䐤䇱䇤䇻䍰䓋䄧⭥ⰵ⭩㪉⡙᷍⟝㎉

䇤䇻 MDT⽔⡙文件系统⭥⹓㼎⫇⪃㪉⡙᱄⭒㋮⿈Ⱜネ⥃⭞ MDS䍰㬒᷍㰝。㑍ㅴ⭞

㾣⭥MDS⤃㬚䇤䊋㭞㈾䐹⳦㾎䅊㎕䐹⳦㡅㤌㤔᱄
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䊋㭞㈾䐹⳦㋪㦘⡄㶋⧪䍰䓋䄧⭥MDS䐹㾣㬶ゐ㋮⿈Ⱜ㋪ボ⭌㸕㳂ㅜⷙ⪦㝭⭥㬣

㹒䓕㲍㾦㻃᱄

38.2.1. XID⢁⼦

㋮⿈Ⱜⳃ㯮⭥㗠㤌㤔Ⱍ⟝⼍䄜 XID⢁⼦᷍ⶤ⢁⼦㬨㋮⿈Ⱜ㸉䄜⭥⭆⮘⭾䋗⭥

64㸜䎜㭞᱄XID。㆙㾱⨖㬝⿐Ⰹ䅆᷍䅓⪬䊻䐹㡕⽔䐹㾣㑍ㅴ⭞㵍䄜ⴟ㹒㡘⭥㵍䄜㋮⿈Ⱜ

ㅻ⮄㉀䇱㼁㵍⭥ XID㿓㑱⭥㋪㚽㾵⳨⧄㾂᱄㋮⿈Ⱜ㬚䇤 XIDⰵ㡅ⳃ㯮⭥㰚䇱㤌㤔㆙㾱

㝦㿓᷍䐒⭞㤌㤔⡜㞅㬣㹒⢁⼦᱄XID㋪䇤䇻䐹㾣㪛⧪⿹ⶕ᷍䄵㸉䄜⭹⢋㬗ⴟ㹒㡘㩰

⭥㗠㋮⿈Ⱜ⭥㤌㤔᱄

38.2.2. 㬣㹒⢁⼦

ⴟ㹒㡘。㞅䄜㬣㹒⢁⼦ⷙⴟ㹒㡘⪇㏎⭥㗠㪇ゑ䓕㲍ⷝⶥ᷉䊋㭞㈾ⷝ㾣᱃文件

⫓㋋᱃㾕㧌⭩᷍㉀㳆㦂㉗䇻ⴟ㹒㡘㏁㾮᷊⭥㋮⿈Ⱜ㤌㤔᱄ⶤ㬣㹒⢁⼦ⰵ䇻㚠⢋㎕㯖㬨㸉

䄜⭥᷍⹅作䇻ⴟ㹒㡘ⳗ㸈᷍㬨⭆⮘⭾䋗⭥ 64㸜䎜㭞᱄㗠文件系统㾿ⶥ㤌㤔⭥㬣㹒⢁

⼦ㅌ䈌㋮⿈Ⱜ㤌㤔⭥⿹ⶕ䄜㡑ⳃ⿹㋮⿈Ⱜ᱄㬣㹒⢁⼦䊫㿎㋮⿈Ⱜ⼮ⴟ㹒㡘㘘㦘⭹ⰵ㗠

文件系统ⷝⶥ㆙㾱㝦㿓᷍䄵⢄㿉䄋㬒㆙㾱⿷ⶕ᱄

ⳃ㯮ⷙ㋮⿈Ⱜ⭥㗠⿹ⶕ᷉㸿㔼㤌㤔㏁㾮㧈⼯᷊⟝⼍䔏⽔㳂ㅜ㬣㹒⭥⢁⼦᷍㻵㬟

㑬㳂ㅜⷙ文件系统⭥㬣㹒⢁⼦⭥䔏⫔䐖᱄Lustre㧎件㬚䇤⭥ldiskfs⼮ZFS⽔⡙文件系

统㦘⡄㑬䊻㰇⽔⭥⪦㝭操作㋋㬝䐏㣑ㅌ䋈㠻⪦㝭操作㳂ㅜ⭞⪦㝭᷍䔏⽔㳂ㅜ⭥㬣㹒⭥⢁

⼦䐙㬟㑬㦯⼯㉀䇱ⷝ㾂㬣㹒⢁⼦⭥㤌㤔䄲⡜㳂ㅜ⭞⪦㝭᱄

38.2.3. 䐹⳦⼮䐹ⳃ

⿷ⶕ Lustre文件系统㋪䄵㸋㑞䐷⤜㵍㏁㾮⭥操作 䐹ᷛ⳦᷉ replay ⼮᷊䐹ⳃ᷉ resend ᱄᷊

䐹⳦操作䎌ⰵ⭥㬨㋮⿈Ⱜ䄲⪴ⴟ㹒㡘㬶⭞操作⧪⹇⭥⿹ⶕ⭥㚨㾊操作᱄䊻ⴟ㹒㡘䐹

㡕⽔᷍㿉䄋䄵⼮ⴟ㹒㡘䍰㣑⡉⭥㶋㦌㼁㵍⭥Ⳟ㬞䐹㾣䐕㾱䎃㾊操作᱄䐜䇱䊻ⴟ㹒㡘

ⳃ㪛䍰㬒⤦㚽㆙㾱䐹⳦᷍ⴒ䋓㚻⫇䐱⤃⤜。Ⰻ㬈㦯⼯䓕㲍᱄

䐹ⳃ操作䎌ⰵ⭥㬨㋮⿈Ⱜ⪴㸕㬶⭞⿹ⶕ⭥㚨㾊操作᷍䄓㈮㬨㯖㋮⿈Ⱜ⤃⤜䐋⭡㰝㗨

⭥䔏䐶䓕㲍᱄㋮⿈Ⱜ➕䍶 XID⭥㯔㿓䊺⪯㼓ⴟ㹒㡘ⳃ㯮㸕䇇⫑⭥㤌㤔᷍⤃⭩⫞㗠㤌㤔

⭥⿹ⶕ᱄䊻㚔㾊㤊㌗㻣᷍䐹㾣ⳃ㯮⭥㤌㤔䄲䇪ⴟ㹒㡘⪇㏎⤃㳂ㅜ⭞⪦㝭᷉㋪㚽㳂ㅜ㑬

㼁操作᷊᷍ 䋓ⴟ㹒㡘ㅌ䐹㾣㪛⧪Ⰻ㬈⭥⿹ⶕ᱄䊻㡅㰜㤊㌗㻣᷍ⴟ㹒㡘ⷚ⡟㗜䇱㬶⭞㤌

㤔᷉㶙㕈䐱ⰰ。ⳃ㪛䎃䐷䓕㌗᷊᷍ ㅌ㼒⪇㏎㦯⼯䎞⧄㤌㤔䄜䂚䐹㾣⪇㏎䎃㾊㤌㤔᱄ⴟ㹒

㡘䄓㋪㚽㬶⭞㑬㤌㤔᷍⭌䊻ⳃ㯮䍰㣑㸿ⳉ⿹ⶕ〓㳂ㅜ⭞⪦㝭᱄
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38.2.4. ㋮⿈Ⱜ䐹⳦㑱⢎

䊻ⴟ㹒㡘ⳃ㪛䍰⭥㤊㌗㻣᷍㆙㾱ⴟ㹒㡘䓕㲍⿷ⶕ᷉䐹⳦᷊㋪㚽㿉䄋㰚䇱文件系统

㾿ⶥ㤌㤔᱄㰚㬶⭞⭥㎕䓵ⴟ㹒㡘⭥⟝⼍⡩䔏⽔㳂ㅜ⭥㬣㹒⢁⼦ⷝ⫔⭥㬣㹒⢋⼦⭥⿹ⶕㅌ

⡜⡄㒕䐹⳦㑱⢎䐱᷍㗠ⴟ㹒㡘Ⱍ䇱䄜䎃䂚⭥䐹⳦㑱⢎᱄䄓㈮㬨㯖᷍⭒⪴ⴟ㹒㡘ㅴ㬶

⭞⿹ⶕ㬒᷍ネ⥊㰝㬨ⴒ㉀䇱⡩㻩㣑⭥䔏⽔㳂ㅜ⭥㬣㹒⢁⼦⫔⭥㬣㹒⢁⼦᱄⫔ⱁ㭞㉀䇱

ㅰ㾂㬣㹒⢁⼦⭥㤌㤔㋪䄵➓㦌⭹⪴䐹⳦㑱⢎䐱㩟⨞᱄㤌䓃䅃 '᷍'⫓㋋㤌㤔''䊻䎃㏐㬨䄜

㏞㶃᷍㰝㿉䄋⡄⫇䊻䐹⳦㑱⢎䐱䐒⭞文件⡶᷍䄵⢄MDS㋪䄵䎞㦘䅞䇤 open-unlinked

文件⭥ェ㭞᱄

38.2.5. ⴟ㹒㡘⿷ⶕ

㧈⺜ⴟ㹒㡘㸕㶋㦌⡶᷍䋓。㆙㧌⿷ⶕ䓕㲍᱄ⴟ㹒㡘㡕Ⱀ㬒᷍㧈⺜㻩㣑㑍ㅴ⭥㋮⿈

Ⱜ䊻last_rcvd文件䐱䇱㦯⼯㋮⿈Ⱜ㳖㚠᷍䋓ⴟ㹒㡘㆙㧌⿷ⶕ㚄㬞᷍⭩⫞䎃㾊㋮⿈Ⱜ

䐹㾣㑍ㅴ⤃㋋㬝䐹⳦〓䐹ⳃ㡅㤌㤔᱄䎃ㅌ䊫㿎ⴟ㹒㡘䐹ㅉ䄲⡊㔗ⷙ㋮⿈Ⱜ᷉⧪⹇㶋⧪⭥

㤌㤔᷊⭌䊻䍰㣑㸕㳂ㅜ⭞⪦㝭⭥䓕㲍᱄

⤜㆙㾱㦯⼯㋮⿈Ⱜ㑍ㅴ⧃㬵⭥㤊㌗㻣᷍ⴟ㹒㡘ㅌ㸿㻿㠻⭹⭩⫞㋮⿈Ⱜ䐹㾣㑍ㅴ᱄䎃

䐝䊻⪇㏎ⴟ㹒㡘⫇䊻㶙㕈㸫㳃㬒㋮⿈Ⱜ㸿ⳉ䐹㑍〓㿉䄋ⳕⶕ䐹㡕ⴟ㹒㡘㎕ㆃ㉗䇓件〓㧎

件㸫㳃⭥㤊㌗᱄䄜⭊ⴟ㹒㡘ネ⥃⭞㋮⿈Ⱜ⭥㑍ㅴ⧃㬵᷉㾣㋮⿈Ⱜ〓㻩㣑㑍ㅴ⭥㋮⿈Ⱜ᷊᷍

㸿㔼㻩㣑㑍ㅴ⭥㋮⿈Ⱜ㬨ⴒ㋪䇤᷍⿷ⶕェ㬒㡘Ⱍㅌ㡕Ⱀ⤃㣠䐧䊻䇱㻿㬒ヅ㚻㶋⧪⿷ⶕ᱄

㧈⺜last_rcvd文件䐱㗜䇱㋮⿈Ⱜ㳖㚠᷍〓㏎䊒手Ⱀ䐱䐚⿷ⶕ᷍䋓ⴟ㹒㡘⤜。

⭩⫞㋮⿈Ⱜ䐹㾣㑍ㅴ᷍ⱙ㬨䊫㿎㰚䇱㋮⿈Ⱜ㆙㾱㑍ㅴ᱄

⭒㋮⿈Ⱜ㑍ㅴ㬒᷍ⴟ㹒㡘⪴㗠㑍ㅴ⪇㬶ゐ㾦㻃䄵㦘Ⰹ㿉䄋ⱁ⧅㬒ヅ㎕㶋⧪⿷ⶕ᱄

㗠㋮⿈Ⱜㅌ⡉㡅㑍ㅴ UUID᷍ⴟ㹒㡘䊻last_rcvd文件䐱⥊䍳⪬ UUID㎕㦘Ⰹ⪬㋮

⿈Ⱜ䐏㣑㬨ⴒ䄲㑍ㅴ᱄㧈⺜㗜䇱᷍ㅌ㈽㉙⪬㋮⿈Ⱜ⭥㑍ㅴ䐒⭞⿷ⶕ㶋⧪᱄㗠㋮⿈Ⱜ。

⡉䔏㆝䄜⪯⭥㬣㹒᷍䄵⢄ⴟ㹒㡘〒䐋⼯㬒㰚䇱㬣㹒㶋⧪䐹⳦᱄㋮⿈Ⱜ。⡉㻩㣑⭩

⫞㤌㤔㶋⧪⭥㬒ヅ᷍䇤䇻⟐䑛ⴟ㹒㡘ェ㚔㾊㋮⿈Ⱜ㋪㚽㿉䄋ⱁ⧅㬒ヅ㎕ネ⥃ⴟ㹒㡘

䍰⤃䐹㾣㑍ㅴ᱄

㧈⺜㋮⿈Ⱜ䊻䐹⳦㠻ヅ⧍㬒᷍䋓。⧃㬵䐹㾣㑍ㅴ᱄㧈⺜㋮⿈Ⱜ㸿ⳉ䐹㾣㑍ㅴ᷍

䋓REPLAY㬈➽⤃Ⳗ⿹DISCON䓕㲍᱄㋮⿈Ⱜ㋪㚽。䊻REPLAY㠻ヅ㠖Ⳓ⭹⧍㬒᷍䅓⪬䐹

㾣㑍ㅴ⤜䇇ⶤ㬚䄲㈎⼽㕞⭥㆙⧭䁴⧺⺞㈤᱄㸳㗨㋪䄵㵉⺞䊻䐹⳦㠻ヅ䋗ゴ⧍㬒㬒ヅ㎕

ㆃ䎃䐷㤊㌗᱄

38.2.6. 㤌㤔䐹⳦

㧈⺜㋮⿈Ⱜ㻩㣑䄲㑍ㅴ᷍䋓。⪴ⴟ㹒㡘〒⭤㼍䇇᷍⭤䐋ⴟ㹒㡘䎞䊻㆙㾱⿷ⶕ᷍⤃〒

䐋⪦㝭㩰䔏⽔㳂ㅜ⭥㬣㹒⢁⼦᱄㦜⽔᷍㋮⿈Ⱜ⢄㋪䄵⢊㏛㡅䐹⳦㑱⢎⤃㬚䇤⪬䔏⽔㳂ㅜ

⭥㬣㹒⢁⼦㎕㩟⨞㦯⼯㻩㣑㳂ㅜ⭥㤌㤔᱄㰝➕䍶㬣㹒⢁⼦⭥㯔㿓㼓ⴟ㹒㡘䐹⳦㦯⼯ㅰ㾣
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⭥㤌㤔᷍䄜⪯䄜᷍㬶⭞ⴟ㹒㡘⭥⿹ⶕ⽔䊺䐹⳦㻣䄜㤌㤔᱄

䐹⳦㑱⢎㩰⭥''⫓㋋㤌㤔''⭥㬣㹒⢁⼦㋪㚽㾂䇻ⴟ㹒㡘㩰⪯㳂ㅜ㬣㹒⭥⢁⼦᱄ⴟ㹒

㡘ㅌ㑃ゕ⪇㏎䎃㾊⫓㋋㤌㤔᷍㦜⽔䊺➕䍶㬣㹒⢁⼦㯔㿓⪇㏎㎕䓵㋮⿈Ⱜ⭥䐹⳦㤌㤔᱄⪴

䔏⽔㳂ㅜ㬣㹒⭥⢁⼦㋋㬝᷍㦘⡄䓕㲍䊻⪦㝭㩰䄵䈌䍰䐏㣑㶋㦌㼁㵍⭥Ⳟ㬞ⷝ㾣᱄䊻⪇

㏎㗠䐹⳦㤌㤔㬒᷍䔏⽔㳂ㅜ⭥㬣㹒⢁⼦ㅌ⭾䋗᱄㧈⺜ⴟ㹒㡘⪴㋮⿈Ⱜ㬶⭞⫔䇻⭒㣑⭥

䔏⽔㳂ㅜ㬣㹒⢁⼦⭥䐹⳦㤌㤔᷍䋓ⶤ㤌㤔。⡜ⷊ䐤᷍䐒⭞㡅㰜㋮⿈Ⱜⳃ㡑ⶪ䊅㬣㹒᱄ⴟ

㹒㡘䄵䎃䐷Ⳟ㬞➕䍶㻩㣑䊻ⴟ㹒㡘㩰䐕㾱⭥㼁㵍㯔㿓䐹⳦㤌㤔᷍䐒⭞㰚䇱㋮⿈Ⱜ㸿㤌㤔

㋪䐹⳦〓㿓㑱䐱⫇䊻ヅ㻗᱄

38.2.7. 䐹⳦㿓㑱䐱⭥ヅ㻗

䊻㚔㾊㤊㌗㻣᷍⿹ⶕ㿓㑱䐱㋪㚽。⨗㻷ヅ㻗᱄䎃㋪㚽㬨⿹ⶕⰋ㬈䅞㡑⭥᷍ゕ㤌㤔䄲

⪇㏎⤃㳂ㅜ⭞⪦㝭᷍⭌㋮⿈Ⱜ㸕㬶⭞⿹ⶕᷜ䄓㋪㚽㬨䇪䇻⤠㶙㕈䍰〓㋮⿈Ⱜ⡡㎄⭝

䐣⿹ⶕ㸿ⳉⳃ㯮䐢㋮⿈Ⱜ䋍⧪⭥᱄

䊻㰚䇱㋮⿈ⰬⰝ䄲䐹㾣㑍ㅴ⭌䐹⳦㿓㑱㦵⫇䊻ヅ㻗⭥㤊㌗㻣᷍㸉䄜⭥㋪㚽㬨ⴟ㹒㡘

⪇㏎㑬䄜㾊㤌㤔⭌㬨⿹ⶕⰋ㬈㑬᱄㋮⿈Ⱜ⡹㿌䊻㡅䐹ⳃ㑱⢎䐱⟝⼍䎃㾊㤌㤔᷍䄵⢄⿷ⶕ

㶋⧪⽔㆙㾱䐹ⳃ᱄

㧈⺜㰚䇱㋮⿈ⰬⰝ㸕䐹㾣㑍ㅴ᷍䋓䍰㋮⿈Ⱜ㋪㚽䇱⤜。䊺⡜䐹⳦⭥㤌㤔᱄VBR

⹇㚽㋪䇤䇻㦘Ⰹヅ㻗䐏⽔⭥㤌㤔㬨ⴒ㋪䄵⡜➓㦌⭹䐹⳦᱄文件系统䐱⭥㗠㳖㚠᷉MDS

inode〓 OSTⰵ㼔᷊ㅌ䊻⪦㝭㩰⫇⪃⡜㾿ⶥ⭥䔏⽔㬣㹒⢁⼦᱄㎕䓵ⴟ㹒㡘⭥㗠⿹ⶕⰝ

⟝⼍㰝㰚作䇤⭥ⰵ㼔㻩㣑⭥⟇⡟⼦᱄䊻 VBR䐹⳦㠻ヅ᷍ⴟ㹒㡘ㅌ䐹㾣ⳃ㯮㤌㤔䐱⭥㻩

㣑⟇⡟⼦䈌⭒㣑⟇⡟⼦㆙㾱㠆㞅᱄㧈⺜⟇⡟㠆㞅᷍䋓㤌㤔ㅌ作䇤䇻ⰵ㼔᷍㣳㋪䄵➓㦌⭹

㆙㾱䐹⳦᱄䇱ⷝⱁ㾦㻃᷍㤌⤯ボ⡟䍣⭻ 4ㅻ''〚䇻⟇⡟⭥⿷ⶕ''᱄

38.2.8. 㰙⿷ⶕ

㧈⺜㰚䇱㤌㤔Ⱍ⧪⹇䐹⳦㣳㰚䇱㋮⿈ⰬⰝ䐹㾣㑍ㅴ᷍㋮⿈Ⱜ。㆙㾱㰙䐹⳦᱄㗠㋮

⿈ⰬⰝ。ⳃ㯮㰝⪴⪬ⴟ㹒㡘〒㦂⭥㗠㰙⭥㾦㻃䄵ゑ㡅䓕㲍᷉㸿㔼⼯㬒⡜㬻䈉᱃㬓㗕㚄

㬞᱃㬓㗕㭕㾵⭩᷊᷍ 㰇⽔⿷ⶕ⧪⹇㶋⧪᱄

㚠㣑᷍Lustre㧎件⤜㆙㾱㰙䂊䐅᷍ⱙ㬨㾦㦯㋮⿈Ⱜ⧫㻷䓝㦘⭥㰙䓕㲍᱄䎃⤜。⫙㎕

㦯⼯➓㦌㸫㳃᷍䅓㸋 Lustre㧎件⟇⡟ 1.x㋮⿈Ⱜ⭥㡅㰜㾦㻃᷉㧈䇤⿈ ID᷊䊻䎞⧄操作㠻

ヅ䄓㬨㋪㾦㦯⭥᱄

䊻䐹⳦㑬㰚䇱䄲⡄⫇⭥㤌㤔⼮㰙䐏⽔᷍㋮⿈Ⱜⳃ㯮䄜MDS_GETSTATUS㤌㤔⤃㪉

䐤last-replay⢋䐟᱄䊻㰚䇱㋮⿈ⰬⰝ㶋⧪䐹⳦᷉ⳃ㯮⫙䇱㼁㵍⢋エ⭥ getstatus㤌㤔᷊

㣑᷍ⶤ㤌㤔⭥⿹ⶕㅌ⡜䔉䐚᷍䄵⢄㋮⿈Ⱜ䊻⿷ⶕ㶋⧪䐏㣑⤜ⳃ㯮⳨⿷ⶕ㤌㤔᱄
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38.2.9. 㤌㤔䐹ⳃ

䄜⭊ⴟ㹒㡘㩰⿷ⶕ㑬㰚䇱㻩㣑⹓㼎⭥䓕㲍᷉㚠⢋文件系统ⷝ㾣䐢㋮⿈Ⱜ⫇᷍㣳

ⴟ㹒㡘䄲䐹ㅉ㋮⿈Ⱜ⧷䇱⭥㰙᷊᷍ ㋮⿈Ⱜ㈮㋪䄵䐹㾣ⳃ㯮㦯⼯䐏㣑㗜䇱⭤⭞⫑ⶕ⭥㤌㤔᱄

ⶤ⪇㏎䈌䎞⧄㤌㤔⭥⪇㏎㏁㯧᷍䊻䄜㾊㤊㌗㻣᷍ⴟ㹒㡘㋪䄵㆙㾱䐹㾣㪛⧪⿹ⶕ᱄

38.3. 䐹ㅉ⿹ⶕ

⭒⿹ⶕⰋ㬈㬒᷍MDS㿉䄋㚽⹜䊻䊎㬝㤌㤔⡜䐹㾣ⳃ㯮㬒䐹ㅉ⿹ⶕ᱄䊻⡄⧷㰙Ⰹ系

统⭥㶋䎜㾵⭥㵍㬒᷍⡹㿌䊻⤜䐹ⶕ㦯⼯⳨㗾⭩操作⭥㤊㌗㻣㶋⧪⪬操作᱄MDS䍰㣱

㬒᷍䇤䇻䐹ㅉ⿹ⶕ⭥㾦㻃⡹㿌䊻䈌⪦㝭㩰㆙㾱䔊⼰〓㣗㲸㬣㹒⭥㿓㑱⿐᱄

38.3.1. 㰚㿉䓕㲍

ⰵ䇻⫔ⱁ㭞㤌㤔㎕㯖᷍ⴟ㹒㡘䊻last_rcvd文件䐱⫇⪃㧞䐷㭞㈾㈮䔄⹜㑬ᷛ

• 㤌㤔⭥ XID

• ⥛㪛⭥㬣㹒⢁⼦᷉㧈⺜䇱⭥⿑᷊

• ㆂ⺜⫛㕌 (req->rq_status)

ⰵ䇻''⫓㋋㤌㤔''㎕㯖᷍㤌㤔⭥⪇䐤㾦㻃䄓⡹㿌⡄⫇᱄

38.3.2. 䐹ㅉ''⫓㋋㤌㤔''⭥⿹ⶕ

''⫓㋋㤌㤔''⭥⿹ⶕ䔏ⱁ⟝⼍㧞㳖㾦㻃᷉⨞㑬''㤌㤔㦶䐟''⭥㚻㦾᷊ᷛ

• 文件㉅⢛

• 㰙㉅⢛

• mds_body䄵ゑ㰚⪕ㅉ文件⭥㼁㾦㻃᷉O_CREAT᷊

⪇䐤᱃䓕㲍⼮㤌㤔㭞㈾᷉䇪㋮⿈Ⱜ䐹㾣ⳃ㯮⭥㶋䎜㭞㈾᷊䔄䄵㦘Ⰹ㰚㬻䈉⭥㬨㚥䐷

㏁㾮⭥㰙㉅⢛᱃㬨ⴒ⪕ㅉ㑬⫓㋋文件㉅⢛᷍䄵ゑ䇇䊻mds_body䐱㘉㭗⭥䓫䊕᱄

38.3.2.1. ⥊䍳文件㉅⢛ 文件㉅⢛㋪䄵䊻㤌㤔⭥ XID⼮㗠⭝⨗⭥⫓㋋文件㉅⢛㑱⢎䐱

䍳⭞᱄

38.3.2.2. ⥊䍳䓫䊕/FID 文件㉅⢛⟝⼍䓫䊕/FID᱄

38.3.2.3. ⥊䍳㰙㉅⢛ ㋪䄵㵉⺞⢊㏛㼁䇇䊗⧭文件㉅⢛᷉㻵㬟䊻䐹ⳃ⭥㤌㤔䐱᷊㻣䓫䊕

㰚㬻䈉⭥㰙㑱⢎㎕⥊䍳㰙㉅⢛᱄䂊䐅㰙⭥㚄㬞㬨ⴒ䎞㦘᷉㵉⺞䐕㾱㩰㘇⭥⪇䐤/㤌㤔/䓕

㲍㹗㎕㦘Ⰹ᷊᷍ 䄵ゑ㬨ⴒ⡜㬻䈉䐢㬫⭒⭥㋮⿈Ⱜ᱄
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38.3.3. ㋮⿈Ⱜ㩰⭥ⱁ⿹ⶕ㭞㈾

⪴ Lustre 2.8㡑᷍MDS㋪㸋㗠㋮⿈Ⱜ⡄⫇ⱁ⿹ⶕ㭞㈾᱄⿹ⶕ㭞㈾⫇⪃䊻MDT

⭥㚻⤠文件reply_data䐱᱄⨞㑬㤌㤔⭥ XID᱃㬣㹒⢁⼦᱃ㆂ⺜⫛㕌⼮⫓㋋㤌㤔⭥⪇䐤

㾦㻃㶃᷍⭤䅇䇻last_rcvd文件⭥㚻㦾᷍⿹ⶕ㭞㈾⟝⼍㑬㋪䇤䇻⢋㬗㋮⿈Ⱜ⭥⟇⡟⼦᱄

38.4. 〚䇻⟇⡟⭥⿷ⶕ

㋪㬚䇤〚䇻⟇⡟⭥⿷ⶕ᷉VBR᷊⹇㚽㎕⪇㏎䊻⿷ⶕ㠻ヅ㸿ⳉ䐹⳦⭥㋮⿈Ⱜ㤌㤔

᷉RPC᷊᷍ ⪴ⱙ㳂ⷀ Lustre文件系统⭥㋪㋠㾵᱄

䊻㸿 VBR⹇㚽⭥䐏㣑⭥ Lustre⟇⡟䐱᷍㧈⺜MGS〓 OSTⳃ㪛䍰ㅌ⪆ⳃ⿷ⶕ操

作᷍㋮⿈Ⱜ。⧃㬵䐹⳦㡅㤌㤔᱄㋮⿈Ⱜ䐜䊫㿎➕㯔㿓䐹⳦ RPC᱄㧈⺜㲹Ⰹ㋮⿈Ⱜ㸿ⳉ䐹

⤆㡅㤌㤔᷍㚨㗕䎃㾊㤌㤔䄵ゑ⽔㿙㿓㑱䐱⭥㋮⿈Ⱜ㤌㤔ⰝㅌⰋ㬈᱄䇪䇻⡹㿌⭩⫞ⷝ䋈⭥

RPC㶋⧪ '᷍'㻣䇯''㋮⿈Ⱜㅌ䇡䊗⤜。䐹⳦㰝㗨⭥㤌㤔᱄䔏䐶᷍⿷ⶕ㠻ㅌ⧍㬒᷉䅓⪬䔊件

㋪䄵ㅴ㬽㾣㤌㤔᷊᷍ ⭝䐣䄜㾊㋮⿈⡜㤞䑑᷍㡅㤌㤔⼮㭞㈾Ⰻ㬈᱄

㬚䇤 VBR⽔᷍⿷ⶕ〛䐧⤜。⭝䐣㋮⿈Ⱜ〓㡅㭞㈾Ⰻ㬈᷍䎃㬨䅓㸋ⰵ inode⟇⡟⭥ⷝ

ⶥ㆙㾱㑬ⷛ䓺᷍ⷝⱁ㋮⿈Ⱜ㚽⹜䐹㾣ゐ⧪⭞ゐ㦛䐱᱄㬚䇤 VBR㆙㾱 inodeⷛ䓺ᷛ

• 㗠 inode⫇⪃䄜⟇⡟⼦᷍ゕ inodeⷝⶥ⭥䔏⽔㬣㹒⢁⼦᷉transno ᱄᷊

• ⭒䄋ⷝⶥ inode㬒᷍inode⭥操作㣑⟇⡟⼦ㅌ⡜⡄⫇䊻㋮⿈Ⱜ⭥㭞㈾䐱᱄

• ㋮⿈Ⱜ⡄㒕操作㣑 inode⟇⡟⼦⼮操作⽔⟇⡟⼦᷉㬣㹒⢁⼦᷊᷍ ⤃䊻ⴟ㹒㡘ⳃ㪛

䍰⽔ⳃ㯮㰝㗨᱄

• 㧈⺜操作㣑⽔⟇⡟㠆㞅᷍䋓䐹⳦㤌㤔᱄䊻㤌㤔䐱㾿ⶥ⭥㰚䇱 inode㩰㞅操作⽔⭥

⟇⡟⼦᱄

䓃䅃

䅓㸋操作䐱㋪㚽㪇ゑⱁ inode᷍RPC䔏ⱁ㋪⟝⼍㯥䊅操作⟇⡟᱄㆙㾱''䐹㘝㘜''

操作㬒᷍㋪䄵㾿ⶥ㯥⤜㵍⭥ inode᱄

䊻䎞⧄操作㠻ヅ᷍ⴟ㹒㡘ᷛ

• ⷝ㾣ⷙⰉ操作䐱㪇ゑ⭥㰚䇱 inode⭥⟇⡟᱄

• ㅌ㈪⭥⼮㾣⭥ inode⟇⡟Ⳗ⿹ⷙ㋮⿈Ⱜ᱄

⭒⿷ⶕ䎞䊻㆙㾱㬒᷍VBR䔒䁎䄵㻣⤞䑉ᷛ

1. 䐜䇱⭒㬽䇑㼍⭥ inode䇱䈌䊎㬝䐕㾱㬣㹒㬒⟇⡟㼁㵍㬒᷍VBR⤦䊫㿎㋮⿈Ⱜ䐹⳦

㬣㹒᷉ゕ㬚䅓㋮⿈ⰬⰋ㬈⭝䐣㬣㹒㿓㑱⫇䊻ヅ㻗 ᱄᷊

2. ⴟ㹒㡘⧃㬵䐕㾱㋮⿈Ⱜⳃ㡑⭥㗠㬣㹒᷉ゕ㬚䐹㾣ゐ⧪㬈➽ ᱄᷊
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3. 䐹⳦㶋⧪⽔᷍㋮⿈Ⱜ⼮ⴟ㹒㡘。ネ⥊㬨ⴒ䇱㬣㹒䅓 inode⟇⡟⤜㠆㞅ⱙ㬈➽᱄㧈⺜

⟇⡟㠆㞅᷍䋓㋮⿈Ⱜ。㬶⭞⧪⹇㶋⧪䐹㾣ゐ⧪⭥㼜㻃᱄㧈⺜⟇⡟⤜㠆㞅᷍䋓㋮⿈

Ⱜ⡜㤞䑑᱄

VBR⿷ⶕⰵ䇤⿈㶋㦌㵙㘘᱄㧈⺜ゐ㦛䊻ⴟ㹒㡘⿷ⶕ㠻ヅ䇱ⱁ㋮⿈ⰬⰋ㬈᷍䋓㋪

㚽。䁴⧅⿷ⶕ㬒ヅ᱄

38.4.1. VBR㼜㻃

VBR⹇㚽㚻䐤䇻 Lustre文件系统⿷ⶕ⹇㚽᷍㰝㸿ⳉ⡜㆜䇤᱄䄵㻣㬨㋪㚽。㻵㬟⭥

䄜㾊 VBR㼜㻃ᷛ

1 DEBUG_REQ(D_WARNING, req, "Version mismatch during replay\n");

ⶤ㼜㻃㳂㬟㑬㋮⿈Ⱜ⡜㤞䑑⭥䊎䅓᱄㸿㿉㦯⼯操作᱄

1 CWARN("%s: version recovery fails, reconnecting\n");

ⶤ㼜㻃㳂㬟㑬⿷ⶕ㬈➽⭥䊎䅓᱄㸿㿉㦯⼯操作᱄

38.4.2. VBR㬚䇤ㅉ䅊

䄜⟄㎕㯖᷍VBR䊻⤜䈌㡅㰜㋮⿈Ⱜ⹓㼎㭞㈾⭥㋮⿈Ⱜ㩰。⧪⹇᱄䅓⪬᷍㸋㑬ⷝ㋪㋠

⭹㬚䇤 VBR᷍䇇㈂㋪㚽ㅌ㋮⿈Ⱜ⭥㭞㈾⫇⪃䊻䓵゛⭥㚠㔝䐱᱄䊻䎃䐷㤊㌗㻣᷍ゕ㬚㡅㰜

㋮⿈ⰬⰋ㬈᷍VBR䄓㋪䄵⿷ⶕ䎃㾊㋮⿈Ⱜ᱄

38.5. ⹓㼎㳂ㅜ

⹓㼎㬒㳂ㅜ᷉Commit On Share᷍COS᷊⹇㚽䋗ゴ㑬 Lustre文件系统⿷ⶕ⭥㋪㋠㾵᷍

䅓㸋ⶤ⹇㚽㋪䄵ⳡ䐚⡜㤞䑑⭥㋮⿈Ⱜ㑍⫙䓦䅞㡑㡅㰜㋮⿈Ⱜ⡜㤞䑑᱄㡕䇤 COS⽔᷍㧈

⺜䄜㾊 Lustre㋮⿈Ⱜ䊻ⴟ㹒㡘䐹㡕〓䍰⽔⫎⺞㑬⿷ⶕ⪑㋻᷍㬄㻣⭥㋮⿈Ⱜ⤜。䅓⪬⡜

㤞䑑᱄

䓃䅃

COS⹇㚽㚍㦰㡕䇤᱄

38.5.1. COS⭥⹅作䊎㏎

㸋㑬㯖㘘 COS㬨㧈⼯⹅作⭥᷍㦤㸳㗨㻩㋕䄜㻣㗜䇱 COS⭥⿷ⶕⳞ㬞᱄䊻ⴟ㹒䐹㡕

⽔᷍MDSㅌ㡕Ⱀ⤃㆙㧌⿷ⶕ㚄㬞᱄㋮⿈Ⱜ㋋㬝䐹㾣㑍ㅴ⤃䐹㾣䐕㾱㰜㗨㸕㳂ㅜ⭥㬣㹒᱄

㋮⿈Ⱜ㋪䄵Ⱑ㑃⭹䐹㾣䐕㾱㬣㹒᷍䐜䄋䎃㾊㬣㹒⤜㼁⿆䄡㎖᷉䄜㋮⿈Ⱜ⭥㬣㹒⤜䄡㎖

㒎䄜㋮⿈Ⱜ⭥㬣㹒 ᱄᷊MDS㚽⹜㵉⺞〚䇻⟇⡟⭥⿷ⶕ᷉Version-based Recovery᷊䎃䄜

⹇㚽㎕㦘Ⰹ䄜㬣㹒㬨ⴒ䄡㎖䇻㒎䄜㬣㹒᱄
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㧈⺜㋮⿈Ⱜ㬣㹒䐏ヅ⫇䊻䓦䄡㎖系᷉㏞㧈᷍⪕ㅉ⼮㩟⨞㵍䄜文件᷊᷍ ⱙ㡅䐱䄜

〓ⱁ㋮⿈Ⱜ㗜䇱ゑ㬒⭹䐹㾣㑍ㅴ᷍㚨㗕䎃㾊㋮⿈Ⱜ㋪㚽䅓㸋㰝㗨⭥㬣㹒䄡㎖䇻⡜㤞

䑑⭥㋮⿈Ⱜ⭥㬣㹒᷍䅓ⱙⷛ䓦⡜㤞䑑᱄ⱙ㤞䑑䎃㾊㋮⿈Ⱜ䇷⿹⭝䐣ⷝⱁ⭥㋮⿈Ⱜ⡜㤞

䑑᷍⪴ⱙ⭝䐣㋮⿈Ⱜㅴⱟ㑍㧞⭹⡜㑋㤞䑑᱄

COS㵉⺞㼜⨞㋮⿈Ⱜ䐏ヅ⭥㬣㹒䄡㎖㎕ㆃ㉗㑋㤞䑑⭥㸫㳃᱄㧈⺜㒎䄜㋮⿈Ⱜ

⭥㬣㹒䄡㎖䇻⪬㋮⿈Ⱜ⭥㚔㬣㹒᷍COS。㦘⡄ㅌⶤ㬣㹒㳂ㅜ⭞⪦㝭᱄䇪䇻㋮⿈Ⱜ⤜。䄡

㎖䇻㡅㰜㋮⿈Ⱜ⭥㸕㳂ㅜ㬣㹒᷍䅓⪬㋮⿈Ⱜ㋪䄵Ⱑ㑃⭹䐹⳦㡅㤌㤔ⱙ⤜。⡜㤞䑑᱄

38.5.2. COS⮘㬵

㋪䄵㬚䇤mdt.commit_on_sharing㋪⮘⤯㭞᷉0/1᷊㎕㡕䇤〓㆜䇤 COS᱄

⪬⤯㭞㋪䄵㬚䇤lctl set/get_param〓lctl conf_param㘝㒏䊻⪕ㅉ MDS

᷉mkfs.lustre᷊〓 Lustre文件系统⪇䇻』Ⱀ䓕㲍㬒㆙㾱㪉䐤᱄

䊻文件系统⪕ㅉ㬒㸋 COS᷉㆜䇤/㡕䇤᷊㪉䐤㚍㦰䐖᷍㤌㬚䇤ᷛ

1 --param mdt.commit_on_sharing=0/1

䊻文件系统䊬㾱㬒㡕䇤〓㆜䇤 COS᷍㤌㬚䇤ᷛ

1 lctl set_param mdt.*.commit_on_sharing=0/1

䓃䅃

㡕䇤 COS ㋪㚽。⭝䐣 MDS 䐕㾱⫔㑠㵍⤞⪦㝭操作᷍⪴ⱙ㰑⼇㾵㚽᱄㋪

ㅌldiskfs㦶䐟⳦䊻⭮䁴⧺㶃⤠㪉⡙㩰㎕㳂ⷀ文件系统㾵㚽᱄

38.6. 㣠䐧⿷ⶕ

⫔⺇㚄 Lustre文件系统䊻㡅㪛㘝䐽㠻䐱㚲㘃䈗⭞ⴟ㹒㡘䇓件䍰⭩㸫㳃᱄䊻ⳃ㪛䎃

䐷䍰⽔᷍ⴟ㹒㚽⹜ゑ㬒⿷ⶕ㻵⭤䇩㸋䐹䄋᱄ⷀ㋪䇤㧎件㋪䓵Ⱀㅌ⫇⪃㚠⢋ⴟ㹒䓋䄧⭞

⡙⳾ⴟ㹒㡘㩰᱄㋮⿈Ⱜ㋪䄵㵉⺞ RPC⧍㬒㎕ネ⥃ⴟ㹒㡘䍰⭥⨗㻷᷍ⱙ RPC⧍㬒㬒ヅ

⡹㿌㰇䓦系统⺇㚄⭥㎊⫔ⱙ㆙㾱⮘䎜᷍䄵ⳡ䐚䊻䊹ㅰ⫔⭥㤊㌗㻣⫎㹔⭹㝱Ⰹⴟ㹒㡘㯡

㶗᱄㡎㬚㬞⿷ⶕ᷉Imperactive Recovery᷊⭥㚠⭥㬨᷍㵉⺞䑘Ⱀ䐋㋮⿈Ⱜⴟ㹒㡘ⳃ㪛㑬

䍰᷍㎕㰖Ⱝ⿷ⶕ⪑㋻᷍⤃䇪⪬䔏⫔㻿Ⱙ⭹ブ㩺㚠⢋㵄〛㬒ヅ᷍⪴ⱙ㳂ⷀ䎜系统⭥㋪

䇤㾵᱄

㡎㬚㬞⿷ⶕ⤃㗜䇱ⶓⶨ䄵㣑⭥⿷ⶕ〛䐧᷍⭒㡎㬚㬞⿷ⶕ㡕䇤㬒᷍㦵㦜㋪䄵䊻ゐ㦛䐱

㆙㾱〚䇻㋮⿈Ⱜ⧍㬒⭥⿷ⶕ᷍䅓㸋㗠㋮⿈Ⱜ㦵㦜㋪䄵Ⱑ㑃⭹⪴㚠⢋㩰ⰰ㋋⼮䐹㾣㑍

ㅴ᱄䊻䐈⧷㡎㬚㬞⿷ⶕ⭥㋮⿈Ⱜ⼮⤜䐈⧷㡎㬚㬞⿷ⶕ⭥㋮⿈Ⱜ」⼰㑍ㅴ⭞ OST〓MDT

⭥㤊㌗㻣᷍㡎㬚㬞⿷ⶕ⤜㚽㰖Ⱝⴟ㹒㡘⭥⿷ⶕ⧍㬒⪑㋻᷍䅓㸋⤜㚽㦘⡄㰚䇱㋮⿈ⰬⰝゑ

㬒㬶⭞㑬ⴟ㹒㡘䐹㾣㡕Ⱀ⭥㵉䐋᱄ゕ㬚䊻䎃䂚⭥」⼰㈔䐱᷍㶋⧪⿷ⶕ⭥㬒ヅ䄓㋪㚽㰖

Ⱝ᷍䅓㸋䐈⧷㡎㬚㬞⿷ⶕ⭥㋮⿈Ⱜ㦵㦜。ㅴ⭞㵉䐋᷍ゑ㬒䐹㾣㑍ㅴ⭞ⴟ㹒㡘᷍䄜⭊䔏⽔

䄜⤜䐈⧷㡎㬚㬞⿷ⶕ⭥㋮⿈Ⱜネ⥃⭞ⴟ㹒㡘䍰᷍㈮㚽㶋⧪⿷ⶕ᱄
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38.6.1. MGS⭥作䇤

䊻㡎㬚㬞⿷ⶕ〛䐧䐱᷍MGS䄵㚠⢋䓕㲍⢎᷉Target Status Table᷊⭥㾯㬞⧷䇱䇻

Lustre㚠⢋⭥ⱏ㶃㾦㻃᱄䊻 MGS㩰᷍㗠⭒䓃册䄜㚠⢋㬒᷍䊻ⶤ⢎䐱㈮䄋䋗ゴ㼁䇇⭥

㳖㚠㎕㬗⢑ⶤ㚠⢋᱄ⶤ㳖㚠⟝⼍㑬 NID㾦㻃᷍䄵ゑ㚠⢋⭥䓕㲍/⟇⡟㾦㻃᱄⭒㋮⿈Ⱜ

䊹文件系统㬒᷍。䄵 Lustre㞅䐤㦶䐟⭥㾯㬞᷍⫇⤃㰙Ⰹⶤ⢎⭥䄜ⶒ⡟᱄⭒㚠⢋䐹㡕

㬒᷍MGS⧘㼛㑬㋮⿈Ⱜ⭥㰙᷍㣠䐧㰚䇱㋮⿈Ⱜ䐹㾣ゴ䊹ⶤ⢎᱄㰚䇱⭥㾣㚠⢋ㅌ〒⭤䄜

㾣⭥⟇⡟⼦᷍㋮⿈Ⱜネ⥃⭞㑬⟇⡟⼦⭥ⷝ㾣᷍㈮。䐹㾣㑍ㅴ⭞䐹㡕⭥㚠⢋㩰᱄㡎㬚㬞⿷

ⶕ䄋㚽⧪⹇ㅌⴟ㹒㡘⭥䐹㡕㵉䐋ⷙ㰚䇱㋮⿈Ⱜ᷍䇱㎖䇻㋮⿈Ⱜ䄲㈎䊻MGS㩰⭥䓃册⼤᷍

ⱙ䊻MGS䐹㡕⭥㤊㌗㻣᷍䅓㸋㗜䇱㡅㰜ㅻ⮄㋪䄵㵉䐋㋮⿈Ⱜ᷍㰚䄵MGS䊻⭻䄜⪯㡕Ⱀ

㬒ㅌ㆜䇤 IR䄜Ⱟ㬒ヅ᱄䎃㬒ヅヅⷕ㬨㋪䄵㞅䐤⭥᷍ㅌ䊻 6.2ㅻ''IR⮘㬵''䐱㆙㾱ㆊ㩽᱄

䇪䇻 MGS䊻⿷ⶕ䐱䐢䐹䄋᷍䅓⪬㣠㑳ㅉ䅊 MGSㅻ⮄䈌 MDS㋋᱄㧈⺜ MGS

㸜䇻MDSㅻ⮄㩰᷍㚨㗕䊻MDS/MGS䍰⭥㤊㌗㻣᷍MDS⭥䐹㡕ㅌ㸿ⳉ㬚䇤㡎㬚㬞⿷

ⶕ〛䐧᷍㋮⿈Ⱜ䐜㚽㬝䐶ⰵ MDS㬚䇤〚䇻⧍㬒⭥⿷ⶕ᱄䊻 OSS䍰⼮⿷ⶕ⭥㤊㌗㻣᷍

㦵㦜。㬚䇤㡎㬚㬞⿷ⶕ〛䐧᱄

⤜㾳⭥㬨᷍MGS㸿ⳉ䐋㼟䇱ⱁ㩺㋮⿈Ⱜ䄲⧪⹇㬶⭞㵉䐋᷍〓㚔㲹Ⰹ㋮⿈Ⱜ㬨ⴒ

䄲㬶⭞䐹㾣㡕Ⱀ⭥㚠⢋㾦㻃᱄MGS㸉䄜㚽䔗⭞⭥㈮㬨᷍㰀㚠⢋㰚䇱㋮⿈ⰬⰝ㉀䇱㡎

㬚㬞⿷ⶕ㚽㑇᷍䅓⪬㗜䇱⡹䄋⭩㰚䇱㋮⿈Ⱜ㶋⧪䐹㾣㑍ㅴ᱄⨗䇻䎃䊎䅓᷍㸳㗨㦵㿉㬚

䇤㚠⢋Ⱜ⭥⧍㬒⥀㔵᷍⭌㬨⪬⧍㬒䐖㋪㚽⡩䎞⧄⿷ⶕ⭥⧍㬒䐖Ⱝ⭤ⱁ᱄

38.6.2. IR⮘㬵

IR⭥⤯㭞⫇䊻㚍㦰㪉䐤᷍䎃䅃㸗㸿㿉ⱏ㶃㆙㾱㞅䐤㰝㈮㋪䄵⹅作᱄⭌㬨᷍㚍㦰⤯㭞

㆗㬫䇤䇻㵉䇤㞅䐤᱄䄵㻣㲷㔼㑬 IR⭥㞅䐤㼏᱄

38.6.2.1. ir_factor Ir_factor䇤䇻㋹䐧㚠⢋⭥⿷ⶕ⪑㋻᱄㧈⺜㡕䇤㑬 IR᷍䋓㋪㵉⺞䄵㻣

Ⳟ㬞ェ㰄䐹㾣㡕Ⱀ⳦㧌㚠⢋⭥⿷ⶕ⧍㬒⪑㋻ᷛnew timeout = recovery_time *

ir_factor / 10᱄

Ir_factor⡹㿌䊻 [1,10]ⳗ㸈㚻᷍㡅㚍㦰䐖㸋 5᱄

㸋㚠⢋testfs-OST0000ㅌ IR⧍㬒㪉䐤㸋䎞⧄⿷ⶕ⧍㬒㬒ヅ⭥ 80᷆ᷛ

1 lctl conf_param obdfilter.testfs-OST0000.ir_factor=8

䓃䅃

㧈⺜⪬䐖ⰵ䇻系统㎕㯖㲌㾂᷍䋓㋪㚽⭝䐣⤜⡹䄋⭥㋮⿈Ⱜ㤞䑑᱄㋪㬚䇤lctl

get_param䄵⢋䓝Ⳟ㬞Ⱒ㦂⭒㣑⤯㭞䐖ᷛ

1 # lctl get_param obdfilter.testfs-OST0000.ir_factor

2 # obdfilter.testfs-OST0000.ir_factor=8
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38.6.2.2. ㆜䇤 IR ㋪䄵㵉⺞䊹䁂㼏手Ⱀ㆜䇤 IR᱄㏞㧈᷍㵉⺞䄵㻣Ⳟ㬞䊻 OST㩰㆜䇤

IRᷛ

1 # mount -t lustre -onoir /dev/sda /mnt/ost1

IR䄓㋪䊻㋮⿈Ⱜ㩰㵉⺞㵍䂚⭥䊹䁂㼏㆜䇤ᷛ

1 # mount -t lustre -onoir mymgsnid@tcp:/testfs /mnt/testfs

䓃䅃

⭒㵉⺞䎃䐷Ⳟ㬞㵄䇤㚔㋮⿈Ⱜ⭥ IR㬒᷍MGSㅌ㵄䇤䎜ゐ㦛⭥ IR᱄㡕䇤 IR⭥

㋮⿈Ⱜ㦵ㅌ〒⭤㚠⢋䐹㡕⭥㵉䐋᷍⭌⤜䊫㿎㚠⢋㰖Ⱝ⿷ⶕ⪑㋻᱄

㛛㋪䄵㵉⺞ㅌ''state = disabled''㾕㧌㋹䐧 procfs㳖㚠㎕㦌㈷㆜䇤MGS㩰⭥ IR᱄

1 # lctl set_param mgs.MGS.live.testfs="state=disabled"

䄵㩰㘝㒏ㅌ㆜䇤文件系统 testfs⭥ IR᱄

38.6.2.3. ⥊㋕ IR䓕㲍᷎MGS 㛛㋪䄵⪴MGS㩰〒㦂 IR䓕㲍㾦㻃᱄㸳㗨㎕㋕㻣㘇⭥㏞

䓴ᷛ

1 [mgs]$ lctl get_param mgs.MGS.live.testfs

2 ...

3 imperative_recovery_state:

4 state: full

5 nonir_clients: 0

6 nidtbl_version: 242

7 notify_duration_total: 0.470000

8 notify_duation_max: 0.041000

9 notify_count: 38

㳖㚠 㯖㘘

state full: IR䎞䊻⹅作᷍㰚䇱㋮⿈Ⱜ䄲㑍ㅴ㩰⤃㚽⹜ㅴ㬶⭞㵉䐋᱄

partial: ⤠㋮⿈Ⱜ㗜䇱㡕䇤 IR᱄

disabled: IR⡜㆜䇤᷍㗜䇱㋮⿈Ⱜ㚽ㅴ㬶⭞㵉䐋

startup: MGSⶶⶶ㡕Ⱀ᷍⤃⳨㰚䇱⭥㋮⿈Ⱜ䐹㾣㑍ㅴ⭞

MGS᱄

nonir_clients 系统䐱⤜䐈⧷ IR⭥㋮⿈Ⱜ㭞㑠᱄

nidtbl_version 㚠⢋䓕㲍⢎⭥⟇⡟⼦᱄㋮⿈Ⱜ⟇⡟⡹㿌䈌MGS㠆㞅᱄
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㳖㚠 㯖㘘

notify_duration_total ᷼㘌/⼢㘌᷾MGS㵉䐋㰚䇱㋮⿈Ⱜ㰚⿉Ⳳ⭥䓽㬒ヅ

notify_duration_max ᷼㘌/⼢㘌᷾MGS㵉䐋⭆ IR㋮⿈Ⱜ⿉Ⳳ⭥䔏⧅㬒ヅ

notify_count 㵉䐋㋮⿈Ⱜ⭥㭞㑠᱄᷉㋪㵉⺞notify_duration_total

⨞䄵 notify_count㎕ェ㰄㠞㉚㵉䐋㬒ヅ᷊

38.6.2.4. ⥊㋕ IR䓕㲍᷎㋮⿈Ⱜ IR䐱⭥''㋮⿈Ⱜ''䐙⭥㬨 Lustre㋮⿈Ⱜ〓 MDT᱄㛛㋪

䄵䊻䊬㾱㋮⿈Ⱜ〓MDT⭥㦯⼯ㅻ⮄㩰〒㦂 IR䓕㲍᷍䎃㾊ㅻ⮄ㅌ㬝䐶䊬㾱MGC᱄㸳㗨

㎕㋕㻣㘇⭥㏞䓴ᷛ

1 [client]$ lctl get_param mgc.*.ir_state

2 mgc.MGC192.168.127.6@tcp.ir_state=

3 imperative_recovery: ON

4 client_state:

5 - { client: testfs-client, nidtbl_version: 242 }

䄵ゑ㎕䓵MDT⭥㏞䓴ᷛ

1 mgc.MGC192.168.127.6@tcp.ir_state=

2 imperative_recovery: ON

3 client_state:

4 - { client: testfs-MDT0000, nidtbl_version: 242 }

㳖㚠 㯖㘘

imperative_recovery imperative_recovery㋪㸋 ON〓 OFF᱄䄜⟄㤊

㌗㻣䇇㸋 ON᱄㧈⺜㸋 OFF᷍䋓㏎䊒䊻䊹㬒㆜

䇤㑬 IR᱄

client_state: client: ㋮⿈Ⱜ㘜⧧

client_state: nidtbl_version 㚠⢋䓕㲍⢎⭥⟇⡟⼦᱄㋮⿈Ⱜ⟇⡟⡹㿌䈌MGS㠆㞅᱄

38.6.2.5. 㚠⢋㬖㏞⢁⼦ 㚠⢋㬖㏞⢁⼦䇤䇻㦘Ⰹ㋮⿈Ⱜ㬨ⴒ㑍ㅴ⭞㚠⢋⭥䔏㾣㬖㏞᱄㸳

㗨㬚䇤䊹ェ㭞⭥䔏⭮⭥ 32㸜作㸋㚠⢋㬖㏞⢁⼦᱄䊻 OST㩰〒㦂 testfs-OST0001⭥㚠

⢋㬖㏞⢁⼦ᷛ
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1 $ lctl get_param obdfilter.testfs-OST0001*.instance

2 obdfilter.testfs-OST0001.instance=5

⪴㋮⿈Ⱜ㩰⥊䁐㼁 OSCᷛ

1 $ lctl get_param osc.testfs-OST0001-osc-*.import |grep instance

2 instance: 5

38.6.3. IR㞅䐤ㅉ䅊

⺞㦆᷍㸳㗨㵉⧄䊻㵍䄜㚠⢋㩰⪕ㅉ MGS⼮ MDT0000㎕⡄⫇ⴟ㹒㡘ㅻ⮄᱄⭌㸋

㑬㬚 IRⷝⷀ㾈⭹⹅作᷍㸳㗨㣠㑳ㅉ䅊㛛䊻⭆Ⱑ⭥ㅻ⮄㩰䊬㾱MGS᱄䎃䂚䔗䇱㧞䑘䄋

䇦⮄ᷛ

1. 䊻MDT0000⿷ⶕ㬒㚽㵉䐋㋮⿈Ⱜ᱄

2. ⶥ㆙䊹㠞⽃᱄MDS㩰⭥䊹㋪㚽⳨⧄⫔᷍⪴ⱙ⭝䐣 MGS㋪㚽㸿ⳉゑ㬒㵉䐋㋮

⿈Ⱜ᱄

3. ㅂ䓔㾵᱄䈌 MDS ⫛㕌㼁⡩᷍MGS ⫛㕌ⷝビ⭆䄓ⷝ㾂᱄䎃䅃㸗䓦㧎件⫎㹔⭝䐣

MGS㵄〛⭥㋪㚽㾵⳨⧄⭮᱄

38.7. Ping䄷䐧

䊻㉀䇱⫔㑠㋮⿈Ⱜ⼮ OST⭥ゐ㦛㩰᷍OBD_PING㼜㻃㋪㚽。⫙㎕㻵䓦⭥㾵㚽㋋㼛᱄

⪬⪇⫇䊻䄜䄷䐧 ping⭥䁂㼏作㸋䐱ヅㆃ㉗Ⳟ➙᷍⫔⫔ブ㩺㑬 ping⭥㋋㼛᱄䊻㡕䇤⪬

䁂㼏䐏㣑᷍㏎䊒䇇㦰䎇㋝㔨䄵㻣䄋㤔⤃㦉⽃⭤㬈ᷛ

• ⭒䄷䐧 ping㬒᷍㚠⢋㸿ⳉネ⥃⭞㋮⿈Ⱜ⭥㯡㶗᷍䅓㸋㋮⿈Ⱜ⤜ⳃ㯮㆗㸋⡄⧷㡅㑍

ㅴ⫇』⭥ ping᱄䅓⪬᷍㿉㒎㾱㪉䐤 Lustre文件系统㶃⤠〛䐧䇤䇻ゑ㬒㵉䐋 Lustre

㚠⢋㋮⿈Ⱜ㯡㶗㤊㌗᷍⪴ⱙ㬚⺞㬒㑍ㅴ⤜。⫇䊻㲌㈤᱃㯡㶗㋮⿈Ⱜ⭥㰙⿹⮘⤜㿉

䄋䓽㬨⭩⫞⧍㬒᱄

• 㧈⺜㗜䇱 ping᷍㋮⿈Ⱜ⡹㿌䄡㋠ IR㎕㵉䐋㚠⢋䍰䄵ゑ㬒ゴ㧌⿷ⶕ᱄䎃⢎㘘㋮⿈

Ⱜ䇇ⶤ⡄⧷㡅MGS㑍ㅴ⭥』䊟㾵᱄䅓⪬᷍䄜Ⳟ㘇ㅉ䅊㬚䇤ⷀ㋪䇤㾵⭥Ⱑ㑃MGS᷍

㒎䄜Ⳟ㘇᷍㸿㔼䁂㼏㧈⼯㪉䐤᷍Ⱍ䇇㬝䐶ⳃ㯮MGS ping᱄

• 㧈⺜㋮⿈Ⱜ䇱㸕㳂ㅜ⭥㤌㤔᷍㣳㗜䇱䊻㑍ㅴ㩰ⳃ㯮㦯⼯㾣㤌㤔᷍䋓ゕ㬚䇇ⶤ䄷䐧

ping᷍㰝㬨。キ㿙 pingⶤ㚠⢋᱄䎃㬨䅓㸋㋮⿈Ⱜ㿉䄋⥊䁐㚠⢋⭥䔏⽔㳂ㅜ㬣㹒

⢁⼦᷍䄵㬮⳦⡟⭹㸕㳂ㅜ⭥㤌㤔᷉䄵ゑ㋪㚽⭥㡅㰜㼁䓫䊕 ᱄᷊⭌㬨᷍䄜⭊㬮⳦㑬

㰚䇱㸕㳂ㅜ⭥㤌㤔᷍〓䎀㿉䄋ⳃ㯮㾣㤌㤔᷍䎃㾊 ping㈮䇇ⶤ㵄䐚᱄
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38.7.1. 㚻⼬㚄㌊⤯㭞''suppress_pings''

䇤䇻㋹䐧 ping㬨ⴒ⡜䄷䐧⭥㾣䁂㼏㬨作㸋 ptlrpc㚻⼬㚄㌊⤯㭞''suppress_pings''㎕㬖

㻷⭥᱄䊻ⴟ㹒㡘㩰ㅌ㡅㪉䐤㸋''1''᷍䋓ⰵⶤⴟ㹒㡘㩰⭥㰚䇱㚠⢋Ⱍ㡕䇤 ping䄷䐧᱄⡄㒕

㚍㦰䐖''0''䋓。キ㿙㆙㾱㻩㣑⭥ ping操作᱄䊻㋮⿈Ⱜ⼮MGS㩰᷍ⶤ⤯㭞⡜⽗㔵᱄㸳㗨ㅉ

䅊㛛㵉⺞ modprobe.conf(5)〛䐧㎕䇡㈤⭹㪉䐤ⶤ⤯㭞᷍䄓㋪䄵㵉⺞ sysfs㆙㾱䊻㼀ⷝⶥ᱄

㤌䓃䅃᷍䊻㼀ⷝⶥ㆗䇑㼍䄵⽔ㅉ㑃⭥㑍ㅴ᷍㻷䇱㑍ㅴ⭥ ping㾱㸋⡄⧷⤜⢅᱄

38.7.2. ㋮⿈Ⱜ㯡㶗㵉䐋

䊻㋮⿈Ⱜ㯡㶗㵉䐋䐱䇇ㅌ㯡㶗㋮⿈Ⱜ⭥ UUID㾕㧌㚠⢋⭥''evict_client'' procfs㳖㚠

䐱ᷛ

1 /proc/fs/lustre/obdfilter/testfs-OST0000/evict_client

2 /proc/fs/lustre/obdfilter/testfs-OST0001/evict_client

3 /proc/fs/lustre/mdt/testfs-MDT0000/evict_client

㋮⿈Ⱜ⭥ UUID㋪㵉⺞㰝㗨⭥''uuid'' procfs㳖㚠〒㦂ᷛ

1 /proc/fs/lustre/llite/testfs-ffff8800612bf800/uuid

⭻㧞㬏㈦䍣 Lustre⤯㭞

39.1. ビㆊ

Lustre ⤯㭞⼮统ェ文件㸋㚻⼬䐱⭥㚻⤠㭞㈾ㆂ⹚㳂⹊㑬ㅴ㋻᷍⪴ⱙチ㬴⼮⮘㬵

Lustre文件系统⼮䇇䇤⧭㿓㾵㚽᱄䎃㾊㭞㈾ㆂ⹚⟝㎉䔊件᷉㧈㚻⫇᱃㶙㕈᱃文件系统⼮

㚻⼬㏎⧭㿓᷊⭥㪉䐤⼮䐙⢋᷍䊻䎜⥄文件⤝㈷䐱Ⱍ㋪䇤᱄

䄜⟄㎕㯖᷍㵉⺞lctl get_param文件〒㦂䐙⢋ㆂ⺜᷍㵉⺞lctl set_paramⷝ

ⶥ㪉䐤᱄䇱㾊㭞㈾䐜⫇䊻䇻ⴟ㹒㡘㩰᷍䇱㾊㭞㈾䐜⫇䊻䇻㋮⿈Ⱜ㩰᷍䇱㾊㭞㈾㬨⪴㋮⿈

Ⱜ⭝⨗⭞ⴟ㹒㡘⭥᷍䅓⪬䊻㑞㸜䐤Ⱍ䇱

䓃䅃

䊻⡟䍣⭥㏞䓴䐱᷍# ⢎㘘㘝㒏䊻䊬㾱䊻 root 䇤⿈㻣᱄Lustre ⴟ㹒㡘➕䍶

fsname*-*MDT|OSTnumber⭥⺀㏞㘝㘜᱄䎃㏐㸳㗨㬚䇤㑬 UNIX⢋䓝㵉㞅ⴜ (*)᱄

䄵㻣㬨䄜㾊㬟㏞ᷛ

• ⪴ Lustre㋮⿈Ⱜ〒㦂㭞㈾ᷛ

1 # lctl list_param osc.*

2 osc.testfs-OST0000-osc-ffff881071d5cc00

3 osc.testfs-OST0001-osc-ffff881071d5cc00
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4 osc.testfs-OST0002-osc-ffff881071d5cc00

5 osc.testfs-OST0003-osc-ffff881071d5cc00

6 osc.testfs-OST0004-osc-ffff881071d5cc00

7 osc.testfs-OST0005-osc-ffff881071d5cc00

8 osc.testfs-OST0006-osc-ffff881071d5cc00

9 osc.testfs-OST0007-osc-ffff881071d5cc00

10 osc.testfs-OST0008-osc-ffff881071d5cc00

㋪䊻㋮⿈Ⱜ〒㦂⭥ OST㑍ㅴ㼁㼜㻃㻵㬟㧈㩰᱄

• ⥊㋕⤜㵍⢑⭥⤯㭞᷍㤌㬚䇤ⱁ㵉㞅ⴜᷛ

1 # lctl list_param osc.*.*

2 osc.testfs-OST0000-osc-ffff881071d5cc00.active

3 osc.testfs-OST0000-osc-ffff881071d5cc00.blocksize

4 osc.testfs-OST0000-osc-ffff881071d5cc00.checksum_type

5 osc.testfs-OST0000-osc-ffff881071d5cc00.checksums

6 osc.testfs-OST0000-osc-ffff881071d5cc00.connect_flags

7 osc.testfs-OST0000-osc-ffff881071d5cc00.contention_seconds

8 osc.testfs-OST0000-osc-ffff881071d5cc00.cur_dirty_bytes

9 ...

10 osc.testfs-OST0000-osc-ffff881071d5cc00.rpc_stats

• 㬚䇤 lctl get_param⥊㋕䐙Ⰹ文件ᷛ

# lctl get_param osc.lustre-OST0000*.rpc_stats

㬚䇤⫙䇱文件㶋䎜㔘㈗⭥cat㘝㒏䄓㋪䄵⥊㋕㭞㈾᱄cat㘝㒏⭥ⷒ㬞䈌lctl

get_param㏁㯧᷍⭌䄓䇱䄜㾊⥏䅍᱄ⱁ㛋㎕᷍Linux㚻⼬䊻⤜ⰰ⢅⿐᷍统ェ㾦㻃⼮⤯㭞

文件⭥㸜䐤䄓㰇䐏ⳃ㪛㑬⢅⿐᱄䎃䅃㸗䓦 Lustre⤯㭞文件㋪㚽㸜䇻/proc㚠㔝᱃/sys㚠

㔝〓᷉⼮᷊/sys/kernel/debug㚠㔝᷍㉀㳆㦂㉗䇻㚻⼬⟇⡟⼮䎞䊻㬚䇤⭥ Lustre⟇

⡟᱄lctl㘝㒏ㅌㅦ⡟䈌䎃㾊ⷝⶥⷕ㏌᷍⨞⳨作㸋ⷀ㾵㚽チ㬴系统⭥䄜⤠᷍ⴒ䋓䇦㻩

㬚䇤䐒ㅴ文件ⳤ㸫Ⳟ㬞᱄cat㘝㒏ᷛ

• ㅌ㔘㈗䐱⭥'.'㳇㸋'/'᱄

• 䊻㔘㈗㣑㘇ゴ㼁䇇⭥㧈㻣㚻㦾ᷛ

/{proc,sys}/{fs,sys}/{lustre,lnet}

lctl get_param㘝㒏㋪㚽㧈㻣㰚㬟ᷛ
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1 # lctl get_param osc.*.uuid

2 osc.testfs-OST0000-osc-ffff881071d5cc00.uuid=594db456-0685-bd16-f59b-e72ee90e9819

3 osc.testfs-OST0001-osc-ffff881071d5cc00.uuid=594db456-0685-bd16-f59b-e72ee90e9819

4 ...

㼁䇇⭹᷍cat㘝㒏㋪㚽㧈㻣㰚㬟ᷛ

1 # cat /proc/fs/lustre/osc/*/uuid

2 594db456-0685-bd16-f59b-e72ee90e9819

3 594db456-0685-bd16-f59b-e72ee90e9819

4 ...

〓ᷛ

1 # cat /sys/fs/lustre/osc/*/uuid

2 594db456-0685-bd16-f59b-e72ee90e9819

3 594db456-0685-bd16-f59b-e72ee90e9819

4 ...

llstat⹅㉀㋪䇤䇻チ㋹䐙Ⰹ⭥䄜Ⱟ㬒ヅ㚻⭥䄜㾊 Lustre文件系统 I/O』Ⱀ᱄

㚔㾊㭞㈾㬨⪴㑍ㅴ⭥㋮⿈Ⱜ⭝㧌⭥᷍㸜䇻 Lustre ⴟ㹒㡘㩰㼁䇇⭥ⴟ㹒㚠㔝䐱㘜

㸋exports⭥㚠㔝䐱᱄㏞㧈ᷛ

1 oss:/root# lctl list_param obdfilter.testfs-OST0000.exports.*

2 # hash ldlm_stats stats uuid

39.1.1. 㬗⢑ Lustre文件系统⼮ⴟ㹒㡘

MGS㩰⭥゙⤯㭞文件㑱⨗㑬㻷䇱⭥ Lustre文件系统⼮文件系统ⴟ㹒㡘᱄䄵㻣㬟

㏞㬫䇤䇻㘜㸋testfs⭥ Lustre文件系统᷉⟝⼍䄜MDT⼮㧞 OST ᱄᷊

• ⥊㋕㰚䇱䄲䐋 Lustre文件系统᷍㭅㧌ᷛ

mgs# lctl get_param mgs.*.filesystems testfs

• 䊻䊬㾱䇱䐢㩺䄜ⴟ㹒㡘⭥文件系统㩰⥊㋕㰚䇱ⴟ㹒㡘㘜ᷛ

lctl get_param mgs.*.live.<filesystem name>

㧈ᷛ

1 ```

2 mgs# lctl get_param mgs.*.live.testfs

3 fsname: testfs
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4 flags: 0x20 gen: 45

5 testfs-MDT0000

6 testfs-OST0000

7 testfs-OST0001

8 testfs-OST0002

9

10 Secure RPC Config Rules:

11

12 imperative_recovery_state:

13 state: startup

14 nonir_clients: 0

15 nidtbl_version: 6

16 notify_duration_total: 0.001000

17 notify_duation_max: 0.001000

18 notify_count: 4

19 ```

• ⥊㋕文件系统䐱㰚䇱䊻㼀⭥ⴟ㹒㡘᷍ゕ/proc/fs/lustre/devices⭥㑱⢎᷍㭅

㧌ᷛ

1 # lctl device_list

2 0 UP mgs MGS MGS 11

3 1 UP mgc MGC192.168.10.34@tcp 1f45bb57-d9be-2ddb-c0b0-5431a49226705

4 2 UP mdt MDS MDS_uuid 3

5 3 UP lov testfs-mdtlov testfs-mdtlov_UUID 4

6 4 UP mds testfs-MDT0000 testfs-MDT0000_UUID 7

7 5 UP osc testfs-OST0000-osc testfs-mdtlov_UUID 5

8 6 UP osc testfs-OST0001-osc testfs-mdtlov_UUID 5

9 7 UP lov testfs-clilov-ce63ca00 08ac6584-6c4a-3536-2c6d-b36cf9cbdaa04

10 8 UP mdc testfs-MDT0000-mdc-ce63ca00 08ac6584-6c4a-3536-2c6d-

b36cf9cbdaa05

11 9 UP osc testfs-OST0000-osc-ce63ca00 08ac6584-6c4a-3536-2c6d-b36cf9cbdaa05

12 10 UP osc testfs-OST0001-osc-ce63ca00 08ac6584-6c4a-3536-2c6d-b36cf9cbdaa05

㗠䄜㾱⟝㎉䄵㻣㚻㦾ᷛ

-㪉⡙⢁⼦

-㪉⡙䓕㲍᷉UP᱃INactive〓 STopping᷊
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-㪉⡙㘜

-㪉⡙ UUID

-䅞䇤ェ㭞᷉ⶤ㪉⡙䇱ⱁ㩺䇤⿈᷊

• 㻵㬟㦯䄜ⴟ㹒㡘㘜᷍⥊㋕㪉⡙⢋㣊ᷛ

mds# e2label /dev/sda testfs-MDT0000

39.2. ⱁ㌊㞅⭥⮘㬵 (mballoc)

mballoc⹇㚽⟝㎉ᷛ

• ⭆文件⭥䊅㞅᷍ブ㩺㰊㠍᱄

• 䔊文件⭥䊅㞅᷍ㅌ㾂文件⫓⟝⧪⫔⭥᱃㑍㿙⭥㌊᱄

• 㒘㞅᷍ㅖ⭮㯲㰘㔫᱄

䄵㻣㬨㋪䇤⭥mballoc㋪⮘⤯㭞:

⤯㭞 㯖㘘

mb_max_to_scan 䊻䔏䐶㉗Ⰹ㣑mballoc㯲㰘⭥䔏ⱁ⭥㋶㻱㌊㭞᷍䇤䇻⡽㘃』

㰙㤊㌗᱄

mb_min_to_scan 䊻㞅䔏ゲ㌊㣑mballoc㯲㰘⭥䔏㩺⭥㋶㻱㌊㭞᷍䇤䇻⡽㘃

⫔㦾㑠㋶ヅ㌊⡜㾂⭥㤌㤔㰊㠍⿐᱄

mb_order2_req ⰵ䇻⫔㾂㸋 2ˆN᷉N>=mb_order2_req᷊⭥㤌㤔᷍㬚䇤〚

㭞㸋 2⭥【⟊㞅ⴟ㹒㆙㾱㌍㯺㯲㰘᱄

mb_small_req mb_small_req᷎Ⰹ䅆㾂㤌㤔⭥㩰㻿᷉䄵MB㸋⭆㸜᷊

㤌㤔ⷚ㈾⫔㾂㆙㾱⤜㵍⭥⪇㏎᷍⭒㡅㾂䇻

mb_small_req㬒᷍㤌㤔。⡜⫓⟝䊻䄜㡑㾯⧪⫔㾮⭥㈼⼰㤌

㤔ᷜ⭒㡅⫔䇻mb_small_req㣳㾂䇻mb_large_req㬒᷍

㤌㤔〚⡟㬨➕㼀㾵㞅⭥᱄⭒㡅⫔䇻 mb_large_req㬒᷍

㤌㤔。⡜㑃ゕ㞅᷉⪬㬒䇓㝭㯲㰘㬒ヅ㸫㳃⤜⫔ ᱄᷊

䄓㈮㬨㯖᷍㵉⧄。➲㾂㤌㤔䔊⼰⧪⫔㤌㤔᷍㦜⽔䊺ㅌ䎃㾊

㤌㤔㋠㆝⳦䐤⪴ⱙ➲ⳤ㸫㭞㈾㰚㿉⭥⥊䍳⪯㭞ㅖ⭞䔏⭮᱄
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⤯㭞 㯖㘘

mb_large_req mb_large_req᷎Ⰹ䅆⫔㤌㤔⭥㻣㻿᷉䄵MB㸋⭆㸜᷊

prealloc_table 㬶⭞㾣㤌㤔㬒䊅㞅㋶ヅ⭥㼁䇇䐖㑱⢎᱄㚍㦰㤊㌗㻣᷍⢎ⷒ㸋ᷛ

prealloc_table 4 8 16 32 64 128 256 512 1024 2048᱄

㬶⭞㾣㤌㤔㬒᷍。䊅㞅⢎ⷒ䐱䐙Ⰹ⭥㻣䄜ⷝⷀ⭥䋗㑠᱄㏞

㧈᷍ⰵ䇻㩺䇻 4文件系统㌊⭥㤌㤔᷍䊅㻩㞅 4㋶ヅ㌊ᷜⰵ

䇻 4⭞ 8䐏ヅ⭥㤌㤔᷍䊅㻩㞅 8㌊᱄㰅㦜㋪䄵䊻⢎ⷒ䐱㬚䇤䓵

Ⰹ䅆䐖᷍⭌㾿ⶥ⢎ⷒ㵉⧄⤜。㳂ⷀ文件系统⭥㵉䇤㾵㚽᷉䓃䅃᷍

䊻 ext4系统䐱᷍⢎䐖㬨Ⰹ⭥ ᱄᷊⭌㬨᷍ⰵ䇻㚔㾊䓉䇤⹅作

䊹᷍⮘䎜prealloc_table䐖㋪㚽。⥛㪛ⷝ㘘䐨⭥䊅㞅㉗⥀᱄

mb_group_prealloc 㸋䄜䔊㾂㤌㤔䊅㞅⭥㋶ヅ⫔㾂᷉䄵 KB㸋⭆㸜᷊

/sys/fs/ldiskfs/disk_device/mb_groups䐱⭥【⟊䔊⫇㾦㻃㋪䇤䇻㠡

⪦㝭㰊㠍᱄㏞㧈ᷛ

1 cat /proc/fs/ldiskfs/loop0/mb_groups

2 #group: free free frags first pa [ 2^0 2^1 2^2 2^3 2^4 2^5 2^6 2^7 2^8 2^9

3 2^10 2^11 2^12 2^13]

4 #0 : 2936 2936 1 42 0 [ 0 0 0 1 1 1 1 2 0 1

5 2 0 0 0 ]

ⷘ㑱㚻㦾㸋ᷛ

• #䔊⢁⼦

• 䔊㚻㋪䇤㌊㭞

• ⪦㝭㋶㻱㌊㭞

• ㋶㻱㠍Ⱟ⼦

• 䔊㚻⭻䄜㋶㻱㌊

• 䊅㞅䔊㌊᷉chunk᷊⢁⼦

• 䄜⪏⫔㾂⤜㵍⭥㋪䇤䔊㌊᷉chunk᷊

39.3. Lustre文件系统 I/Oチ㋹

䇱㿎ⱁ系统㬖䇤⧭㿓㚽⹜䊻 Lustre文件系统䐱㬶ゐ I/O』Ⱀ㼁㭞㈾᱄㵉⧄᷍㰚㬶

ゐ⭥㭞㈾㘉㭗㑬ᷛ

497



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

• Lustre文件系统㶃⤠⭥㭞㈾⪌㭅㯺㔫⼮㭅㧌㭅⨗㵭㵣㑠᷍㏞㧈㶙㕈㤌㤔〓䐕㾱⭥

⪦㝭 I/O操作

• Lustre文件系统㚻⤠㭞㈾⭥㵭㵣㑠〓⪌㭅㯺㔫⭥㭞㈾᷍㏞㧈㰙〓㞅㤊㌗᱄

䓃䅃

㣠㑳ㅉ䅊㛛㶋⧪ Lustre文件系统⭥〚䓝⥃㬵᷍䄵㦘Ⰹ䇓件᱃㶙㕈⼮系统⹅作䊹⭥

䎞⧄ I/O』Ⱀ᱄㵉⺞〚䓝㭞㈾᷍㛛㋪䄵㤂㯪⭹㝱ⰰ系统㾵㚽⼯㬒㋪㚽。ㅖ⭮᱄䄵㻣㬨㑞

㲹⢑䇱䇤⭥〚䓝⥃㬵⭥统ェ㭞㈾ᷛ

• brw_stats᷎㘉㭗ⰵ OST⭥ I/O㤌㤔䇱㭞㈾⭥䐒Ⳟ㵝᱄ⷝⱁ㼋㻙㾦㻃㤌⤯ボ

⡟䍣⭻ 3.5ㅻ''OST㌊ I/O㒘チ㋹''᱄

• rpc_stats --㘉㭗㋮⿈Ⱜ RPC䇱㭞㈾⭥䐒Ⳟ㵝᱄ⷝⱁ㼋㻙㾦㻃㤌⤯ボ⡟䍣⭻

3.1ㅻ''㋮⿈Ⱜ RPC㒘チ㋹''᱄

39.3.1. ㋮⿈Ⱜ RPC㒘チ㋹

文件⟝⼍㑬㻵㬟䓵㩰⪯㤆⨞⪬文件䄵㎕㆙㾱⭥䊗⧭⺞⧭⮘䇤᷉RPC᷊㾦㻃⭥䐒Ⳟ㵝

㭞㈾᱄ㅌ㦯⼯䐖㾕㧌rpc_stats文件ㅌ㤆⨞䐒Ⳟ㵝㭞㈾᱄

㬟㏞ᷛ

1 # lctl get_param osc.testfs-OST0000-osc-ffff810058d2f800.rpc_stats

2 snapshot_time: 1372786692.399858 (secs.usecs)

3 read RPCs in flight: 0

4 write RPCs in flight: 1

5 dio read RPCs in flight: 0

6 dio write RPCs in flight: 0

7 pending write pages: 256

8 pending read pages: 0

9

10 read write

11 pages per rpc rpcs % cum % | rpcs % cum %

12 1: 0 0 0 | 0 0 0

13 2: 0 0 0 | 1 0 0

14 4: 0 0 0 | 0 0 0

15 8: 0 0 0 | 0 0 0

16 16: 0 0 0 | 0 0 0

17 32: 0 0 0 | 2 0 0
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18 64: 0 0 0 | 2 0 0

19 128: 0 0 0 | 5 0 0

20 256: 850 100 100 | 18346 99 100

21

22 read write

23 rpcs in flight rpcs % cum % | rpcs % cum %

24 0: 691 81 81 | 1740 9 9

25 1: 48 5 86 | 939 5 14

26 2: 29 3 90 | 1059 5 20

27 3: 17 2 92 | 1052 5 26

28 4: 13 1 93 | 920 5 31

29 5: 12 1 95 | 425 2 33

30 6: 10 1 96 | 399 2 35

31 7: 30 3 100 | 11373 61 97

32 8: 0 0 100 | 460 2 100

33

34 read write

35 offset rpcs % cum % | rpcs % cum %

36 0: 850 100 100 | 18347 99 99

37 1: 0 0 100 | 0 0 99

38 2: 0 0 100 | 0 0 99

39 4: 0 0 100 | 0 0 99

40 8: 0 0 100 | 0 0 99

41 16: 0 0 100 | 1 0 99

42 32: 0 0 100 | 1 0 99

43 64: 0 0 100 | 3 0 99

44 128: 0 0 100 | 4 0 100

㳃㵘㾦㻃⟝㎉ᷛ

• snapshot_time᷎文件Ⱒ㦂⭥ UNIX epoch㯓ヅ᱄

• read RPCs in flight᷎ OSCⳃ⨗⭥䊻⪬㬒㸕㶋⧪⭥ read RPCs㭞᱄ⶤ䐖䇇

ⶤ䇡䊗㾂䇻〓⭩䇻 max_rpcs_in_flight᱄

• write RPCs in flight᷎ OSCⳃ⨗⭥䊻⪬㬒㸕㶋⧪⭥ write RPCs㭞᱄ⶤ䐖

䇇ⶤ䇡䊗㾂䇻〓⭩䇻 max_rpcs_in_flight᱄

• dio read RPCs in flight᷎䄲ⳃ㡑⭌㩱㸕㶋⧪⭥ read RPCs⭥䐒ㅴ I/O᷉ⰵ

䇇䇻䔉㧜 I/O ᱄᷊
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• dio write RPCs in flight ᷎䄲ⳃ㡑⭌㩱㸕㶋⧪⭥ write RPCs ⭥䐒ㅴ I/O

᷉ⰵ䇇䇻䔉㧜 I/O ᱄᷊

• pending write pages᷎ OSC㩰 I/Oⰴ㑱䐱㡑⭥㾕䄔㘇㭞᱄

• pending read pages᷎ OSC㩰 I/Oⰴ㑱䐱㡑⭥Ⱒ䄔㘇㭞᱄

㻣㘇㑱⨗㑬㩰⢎䐱统ェ㭞㈾ⷘ㳖㚠⭥⼍䅆᷍ⷘ㾱㻵㬟㑬Ⱒ㦂〓㾕㧌⪯㭞᷉ios ᱃᷊䍝

䓽Ⱒ㦂〓㾕㧌⭥㼁ⰵ➺⡩᷉%᷊䄵ゑ䐢ⶤ⮄㸋䐚⭥㎼〞➺⡩᷉cum% ᱄᷊

㳖㚠 㯖㘘

pages per RPC ➕䍶 RPC䐱⭥䄔㭞㻵㬟㎼〞⭥ RPCⰢ㦂⼮㾕㧌᱄㏞㧈᷍⭆䄔 RPC⭥㭞

㈾ㅌ㻵㬟䊻0:㾱᱄

RPCs in flight 㻵㬟ⳃ㯮 RPC㬒㡑⭥ RPC㭞᱄⭻䄜 RPCⳃ㯮⽔᷍0:㾱ㅌ⭾䋗᱄㧈

⺜䊻㒎䄜 RPC㡑㬒ⳃ㯮⭻䄜 RPC᷍䋓1:㾱ㅌ⭾䋗᱄䄡⪬㏁㵧᱄

offset RPCⰢ㦂〓㾕㧌ⰵ㼔⭥⭻䄜䄔⭥䄔㘇㰘䅞᱄

㹗ᷛ

⪬⢎㳂⹊㑬䄜䐷ㅌ RPC㒘⭥⤃ⳃ㾵㋪㬴⿐⭥Ⳟⳉ᱄䊻㏎㼌㤊㌗㻣᷍㛛。㋕⭞⼽ⱁ

䐖㈼ゐ䊻max_rpcs_in_flight䐖䐽㸈᷍䎃⢎㘘㶙㕈䄜䐒⪇䇻㗇㔖䓕㲍᱄

䇱㋮⿈Ⱜ I/O RPC㒘䇦⿐⭥㼁㾦㻃᷍㤌⤯ボ⡟䍣⭻ 4.1ㅻ''㋮⿈Ⱜ I/O RPC㒘⭥

⮘㬵''᱄

39.3.2. ㋮⿈Ⱜ』Ⱀチ㋹

stats文件䋑㸍⿅䊻 Lustre文件系统⭥ VFSㅴ㋻㩰⭥㋮⿈Ⱜ⭥⮅㾮操作㠻ヅ㎼

〞⭥统ェ㾦㻃᱄文件䐱㆗㻵㬟⳨㒄⤯㭞᱄

㚍㦰㡕䇤㋮⿈Ⱜ统ェ㾦㻃⹇㚽᱄

䓃䅃

㰚䇱䊹文件系统⭥统ェ㾦㻃㋪㵉⺞㭅㧌䄵㻣㘝㒏⭤⭞ᷛ

1 lctl get_param llite.*.stats

㬟㏞ᷛ

1 client# lctl get_param llite.*.stats

2 snapshot_time 1308343279.169704 secs.usecs

3 dirty_pages_hits 14819716 samples [regs]

4 dirty_pages_misses 81473472 samples [regs]

5 read_bytes 36502963 samples [bytes] 1 26843582 55488794
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6 write_bytes 22985001 samples [bytes] 0 125912 3379002

7 brw_read 2279 samples [pages] 1 1 2270

8 ioctl 186749 samples [regs]

9 open 3304805 samples [regs]

10 close 3331323 samples [regs]

11 seek 48222475 samples [regs]

12 fsync 963 samples [regs]

13 truncate 9073 samples [regs]

14 setxattr 19059 samples [regs]

15 getxattr 61169 samples [regs]

㋪䄵㵉⺞ㅌ㋶䓷ⴜ⪏⿹㻵⭞stats文件䐱〓㬚䇤䄵㻣㘝㒏㎕㤆⨞统ェ㾦㻃ᷛ

1 lctl set_param llite.*.stats=0

㻣⢎ㆊ㩽㑬㰚㻵㬟统ェ㾦㻃⭥㼋㻙㚻㦾ᷛ

㳖㚠 㯖㘘

snapshot_time Ⱒ㦂stats文件⭥ UNIX epoch㯓ヅ᱄

dirty_page_hits 㕛䔄䋁䄔㘇⫇⭥㾕㧌操作㭞᱄䇱 Lustre文件系统䐱䋁⫇㾱㸋

⭥ⷝⱁ㾦㻃᷍㤌⤯ボ⡟䍣⭻ 4.1ㅻ''㋮⿈Ⱜ I/O RPC㒘⭥⮘㬵''᱄

dirty_page_misses ⤜㕛䔄䋁䄔㘇⭥㾕㧌操作㭞᱄

read_bytes 䄲ⳃ㪛⭥Ⱒ操作㭞᱄ㅌ㻵㬟㧞ゴ⤯㭞ᷛ

min᷎䓵ェ㭞㡘䐹䐤䄵㎕⭆㤌㤔Ⱒ㦂⭥䔏㾂䓷ㅻ㭞ᷜ

max᷎䓵ェ㭞㡘䐹䐤䄵㎕⭆㤌㤔Ⱒ㦂⭥䔏⫔䓷ㅻ㭞ᷜ

sum᷎䓵ェ㭞㡘䐹䐤䄵㎕㰚䇱Ⱒ㤌㤔⭥㎼ェ䓷ㅻ㭞᱄

write_bytes 䄲ⳃ㪛⭥㾕操作㭞᱄ㅌ㻵㬟㧞ゴ⤯㭞ᷛ

min᷎䓵ェ㭞㡘䐹䐤䄵㎕⭆㤌㤔㾕㧌⭥䔏㾂䓷ㅻ㭞ᷜ

max᷎䓵ェ㭞㡘䐹䐤䄵㎕䊻⭆㤌㤔㾕㧌⭥䔏⫔䓷ㅻ㭞ᷜ

sum᷎䓵ェ㭞㡘䐹䐤䄵㎕㰚䇱㾕㤌㤔⭥㎼ェ䓷ㅻ㭞᱄

brw_read 䄲Ⱒ㦂⭥䄔㭞᱄ㅌ㻵㬟㧞ゴ⤯㭞ᷛ

min᷎䓵ェ㭞㡘䐹䐤䄵㎕᷍⭆brwⰢ㤌㤔䐱Ⱒ㦂⭥䔏㾂䓷ㅻ㭞ᷜ

max᷎䓵ェ㭞㡘䐹䐤䄵㎕᷍⭆brwⰢ㤌㤔䐱Ⱒ㦂⭥䔏⫔䓷ㅻ㭞ᷜ

sum᷎䓵ェ㭞㡘䐹䐤䄵㎕᷍㰚䇱brwⰢ㤌㤔䐱㎼ェ䓷ㅻ㭞᱄
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㳖㚠 㯖㘘

ioctl 䔊⼰文件⼮㚠㔝ioctl操作⭥㭞㑠᱄

open 䄲⧪⹇⭥⫓㋋操作㭞㑠᱄

close 䄲⧪⹇⭥⡶操作㭞㑠᱄

seek ⮘䇤 seek⭥⪯㭞᱄

fsync ⮘䇤 fsync⭥⪯㭞᱄

truncate ⮘䇤䇱㰙⼮㸿㰙 truncate⭥䓽㭞᱄

setxattr 䄲㪉䐤㎊䍚㭕㾵⭥⪯㭞᱄

getxattr 䄲⮘㦂㎊䍚㭕㾵䐖⭥⪯㭞᱄

㹗ᷛ

㳂⹊㋮⿈Ⱜ㩰䎞䊻㆙㾱⭥ I/O』Ⱀ⭥㭞㑠⼮㏁㾮䇱㾦㻃᱄

39.3.3. ㋮⿈ⰬⰢ㾕㸜䄧统ェ㾦㻃チ㋹

㪉䐤offset_stats⤯㭞⽔᷍䊻ⳤ㸫㻣䄜㯔㸜㣑᷍ㅌⰵ㆙⧭⭥䄜系㑱Ⱒ㦂〓㾕㧌

⮘䇤㾦㻃㆙㾱㸍⿅᱄㗠⭒Ⱒ㦂〓㾕㧌⤜㵍⭥文件㬒᷍OFFSET䓷Ⱟㅌ⡜䐹䐤㸋 0᱄

䓃䅃

㚍㦰㤊㌗㻣 㸋᷍ブ㩺チ㋹㋋㼛 ⳨᷍⡹䄋⭥⿑统ェ㾦㻃⤜。⡜㬶ゐ䊻offset_stats᱃

extents_stats⼮extents_stats_per_process文件䐱᱄㋪㵉⺞䊻㦯⼯䄜文件

䐱㾕㧌⨞ 0⼮''disable''䄵㶃⭥㦯⼯㚻㦾㎕ゅ』䎃㧞文件⭥统ェ㾦㻃㬶ゐ⹇㚽᱄

㬟㏞ᷛ

1 # lctl get_param llite.testfs-f57dee0.offset_stats

2 snapshot_time: 1155748884.591028 (secs.usecs)

3 RANGE RANGE SMALLEST LARGEST

4 R/W PID START END EXTENT EXTENT OFFSET

5 R 8395 0 128 128 128 0

6 R 8395 0 224 224 224 -128

7 W 8395 0 250 50 100 0

8 W 8395 100 1110 10 500 -150

9 W 8394 0 5233 5233 5233 0

10 R 8395 500 600 100 100 -610
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䊻㩰㭗㬟㏞䐱᷍snapshot_time㬨Ⱒ㦂文件㬒⭥ UNIX epoch㯓ヅ᱄㻵㬟⭥⢎ⷒ

㚻㦾ㆊ㩽㧈㻣ᷛ

offset_stats文件㋪㵉⺞䄵㻣㘝㒏㆙㾱㤆⨞ᷛ

1 lctl set_param llite.*.offset_stats=0

㳖㚠 㯖㘘

R/W 䐙㬟⳨㯔㿓⮘䇤㬨Ⱒ㦂㬨㾕㧌᱄

PID ⮘䇤Ⱒ/㾕操作⭥㆙⧭ ID᱄

RANGE START/RANGE END 㯔㿓Ⱒ/㾕⮘䇤⭥ⳗ㸈᱄

SMALLEST EXTENT 㼁䇇ⳗ㸈㚻⭥䔏㾂⭥⭆⪯Ⱒ/㾕᷉䄵䓷ㅻ㸋⭆㸜 ᱄᷊

LARGEST EXTENT 㼁䇇ⳗ㸈㚻⭥䔏⫔⭥⭆⪯Ⱒ/㾕᷉䄵䓷ㅻ㸋⭆㸜 ᱄᷊

OFFSET 㣑䄜ⳗ㸈ㆂ㭙⮄⼮⭒㣑ⳗ㸈㋋㬝⮄䐏ヅ⭥⥏㉁᱄

㹗ᷛ

⪬㭞㈾㳂⹊㑬㭞㈾㑍㿙〓Ⱟ⭥㾦㻃᱄㏞㧈᷍㩰㘇㬟㏞䐱⭥⭻㯥㳖㚠㻵㬟㑬⪬

RPC⭥㾕㧌䊻 100⭞ 1110ⳗ㸈㚻㬒㯔㿓⭥᷍⤃㣳䔏㾂㾕㧌 10䓷ㅻ᷍䔏⫔㾕㧌 500

䓷ㅻ᱄ⶤⳗ㸈㋋㬝䇻⪴㣑䄜㳖㚠⭥ RANGE END㸜䄧 -150⪇᱄

39.3.4. ㋮⿈ⰬⰢ㾕ⳗ㸈统ェ㾦㻃チ㋹

䄋㆙㾱㪏㧌⭥䍰㝦⨞᷍㋪䄵㵉⺞⥊㋕㋮⿈ⰬⰢ㾕㎊䍚统ェ㾦㻃㎕〒㦂䎌ⰵ文件系

统〓㲹Ⰹ㆙⧭⭥㼋㻙⭥ I/Oⳗ㸈㾦㻃᱄

䓃䅃

㚍㦰㤊㌗㻣 㸋᷍ブ㩺チ㋹㋋㼛 ⳨᷍⡹䄋⭥⿑统ェ㾦㻃⤜。⡜㬶ゐ䊻offset_stats᱃

extents_stats⼮ extents_stats_per_process文件䐱᱄㋪㵉⺞䊻㦯⼯䄜文件

䐱㾕㧌⨞ 0⼮''disable''䄵㶃⭥㦯⼯㚻㦾㎕ゅ』䎃㧞文件⭥统ェ㾦㻃㬶ゐ⹇㚽᱄

39.3.4.1. 〚䇻㋮⿈Ⱜ⭥ I/Oⳗ㸈⫔㾂⮘⥊ llite㚠㔝䐱⭥ extents_stats䐒Ⳟ㵝

㻵㬟㑬Ⱒ㾕 I/Oⳗ㸈⫔㾂⭥统ェ㾦㻃᱄⪬文件⤜ⰵ㗠㆙⧭⭥统ェ㾦㻃㆙㾱㸍⿅᱄

㬟㏞ᷛ

1 # lctl get_param llite.testfs-*.extents_stats

2 snapshot_time: 1213928728.348516 (secs.usecs)

3 read | write

4 extents calls % cum% | calls % cum%
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5

6 0K - 4K : 0 0 0 | 2 2 2

7 4K - 8K : 0 0 0 | 0 0 2

8 8K - 16K : 0 0 0 | 0 0 2

9 16K - 32K : 0 0 0 | 20 23 26

10 32K - 64K : 0 0 0 | 0 0 26

11 64K - 128K : 0 0 0 | 51 60 86

12 128K - 256K : 0 0 0 | 0 0 86

13 256K - 512K : 0 0 0 | 0 0 86

14 512K - 1024K : 0 0 0 | 0 0 86

15 1M - 2M : 0 0 0 | 11 13 100

䊻䎃㏞䓴䐱᷍snapshot_time㬨Ⱒ㦂文件㬒⭥ UNIX epoch㯓ヅ᱄ⶤ⢎㻵㬟㑬

ⷚ㈾⫔㾂㝦㑱⭥㎼ェⳗ㸈᷍⤃⢑㸋Ⱒ㦂⼮㾕㧌㳂⹊㑬统ェ㾦㻃᱄⢎䐱⭥㗠䄜㾱⢑㻵

㬟Ⱒ㦂⼮㾕㧌⭥ RPC㭞 (calls),᷍䍝䓽⮘䇤⭥㼁ⰵ➺⡩᷉%᷊䄵ゑ⭞ⶤ⮄㸋䐚㰚䍝

⭥㎼〞➺⡩᷉cum% ᱄᷊

⪬文件㋪㵉⺞䄵㻣㘝㒏㆙㾱㤆⨞ᷛ

1 # lctl set_param llite.testfs-*.extents_stats=1

39.3.4.2. 〚䇻㆙⧭⭥㋮⿈Ⱜ I/O统ェ㾦㻃 extents_stats_per_process文件䇤䇻

㸍⿅〚䇻㗠㆙⧭⭥ I/Oⳗ㸈⫔㾂统ェ㾦㻃᱄

㬟㏞ᷛ

1 # lctl get_param llite.testfs-*.extents_stats_per_process

2 snapshot_time: 1213928762.204440 (secs.usecs)

3 read | write

4 extents calls % cum% | calls % cum%

5

6 PID: 11488

7 0K - 4K : 0 0 0 | 0 0 0

8 4K - 8K : 0 0 0 | 0 0 0

9 8K - 16K : 0 0 0 | 0 0 0

10 16K - 32K : 0 0 0 | 0 0 0

11 32K - 64K : 0 0 0 | 0 0 0

12 64K - 128K : 0 0 0 | 0 0 0

13 128K - 256K : 0 0 0 | 0 0 0

14 256K - 512K : 0 0 0 | 0 0 0
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15 512K - 1024K : 0 0 0 | 0 0 0

16 1M - 2M : 0 0 0 | 10 100 100

17

18 PID: 11491

19 0K - 4K : 0 0 0 | 0 0 0

20 4K - 8K : 0 0 0 | 0 0 0

21 8K - 16K : 0 0 0 | 0 0 0

22 16K - 32K : 0 0 0 | 20 100 100

23

24 PID: 11424

25 0K - 4K : 0 0 0 | 0 0 0

26 4K - 8K : 0 0 0 | 0 0 0

27 8K - 16K : 0 0 0 | 0 0 0

28 16K - 32K : 0 0 0 | 0 0 0

29 32K - 64K : 0 0 0 | 0 0 0

30 64K - 128K : 0 0 0 | 16 100 100

31

32 PID: 11426

33 0K - 4K : 0 0 0 | 1 100 100

34

35 PID: 11429

36 0K - 4K : 0 0 0 | 1 100 100

ⶤ⢎㻵㬟㑬ⷚ㈾㗠㆙⧭⫔㾂㝦㑱⭥㎼ェⳗ㸈᷍⤃⢑㸋Ⱒ㦂⼮㾕㧌㳂⹊㑬统ェ㾦

㻃᱄⢎䐱⭥㗠䄜㾱⢑㻵㬟Ⱒ㦂⼮㾕㧌⭥ RPC㭞 (calls)᷍䍝䓽⮘䇤⭥㼁ⰵ➺⡩᷉%᷊

䄵ゑ⭞ⶤ⮄㸋䐚㰚䍝⭥㎼〞➺⡩᷉cum% ᱄᷊### 39.3.5. OST䔉㧜 I/O㒘チ㋹

䊻osd-ldiskfs〓osd-zfs㚠㔝㻣⭥brw_stats⤯㭞文件⟝⼍䐒Ⳟ㵝㭞㈾᷍ⶤ㵝

㻵㬟㑬ⳃ㯮⭞⪦㝭⭥ I/O㤌㤔⭥㭞㑠᱃⫔㾂᱃䄵ゑ㰝㗨䊻⪦㝭㩰㬨ⴒ㑍㿙⭥统ェ㾦㻃᱄

㬟㏞ᷛ

䊻 OSS〓MDS㩰㭅㧌ᷛ

1 # oss# lctl get_param osd-*.*.brw_stats

2 snapshot_time: 1372775039.769045 (secs.usecs)

3 read | write

4 pages per bulk r/w rpcs % cum % | rpcs % cum %

5 1: 108 100 100 | 39 0 0

6 2: 0 0 100 | 6 0 0

505



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

7 4: 0 0 100 | 1 0 0

8 8: 0 0 100 | 0 0 0

9 16: 0 0 100 | 4 0 0

10 32: 0 0 100 | 17 0 0

11 64: 0 0 100 | 12 0 0

12 128: 0 0 100 | 24 0 0

13 256: 0 0 100 | 23142 99 100

14

15 read | write

16 discontiguous pages rpcs % cum % | rpcs % cum %

17 0: 108 100 100 | 23245 100 100

18

19 read | write

20 discontiguous blocks rpcs % cum % | rpcs % cum %

21 0: 108 100 100 | 23243 99 99

22 1: 0 0 100 | 2 0 100

23

24 read | write

25 disk fragmented I/Os ios % cum % | ios % cum %

26 0: 94 87 87 | 0 0 0

27 1: 14 12 100 | 23243 99 99

28 2: 0 0 100 | 2 0 100

29

30 read | write

31 disk I/Os in flight ios % cum % | ios % cum %

32 1: 14 100 100 | 20896 89 89

33 2: 0 0 100 | 1071 4 94

34 3: 0 0 100 | 573 2 96

35 4: 0 0 100 | 300 1 98

36 5: 0 0 100 | 166 0 98

37 6: 0 0 100 | 108 0 99

38 7: 0 0 100 | 81 0 99

39 8: 0 0 100 | 47 0 99

40 9: 0 0 100 | 5 0 100

41

42 read | write
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43 I/O time (1/1000s) ios % cum % | ios % cum %

44 1: 94 87 87 | 0 0 0

45 2: 0 0 87 | 7 0 0

46 4: 14 12 100 | 27 0 0

47 8: 0 0 100 | 14 0 0

48 16: 0 0 100 | 31 0 0

49 32: 0 0 100 | 39 0 0

50 64: 0 0 100 | 18979 81 82

51 128: 0 0 100 | 943 4 86

52 256: 0 0 100 | 1233 5 91

53 512: 0 0 100 | 1825 7 99

54 1K: 0 0 100 | 99 0 99

55 2K: 0 0 100 | 0 0 99

56 4K: 0 0 100 | 0 0 99

57 8K: 0 0 100 | 49 0 100

58

59 read | write

60 disk I/O size ios % cum % | ios % cum %

61 4K: 14 100 100 | 41 0 0

62 8K: 0 0 100 | 6 0 0

63 16K: 0 0 100 | 1 0 0

64 32K: 0 0 100 | 0 0 0

65 64K: 0 0 100 | 4 0 0

66 128K: 0 0 100 | 17 0 0

67 256K: 0 0 100 | 12 0 0

68 512K: 0 0 100 | 24 0 0

69 1M: 0 0 100 | 23142 99 100

㻣㘇㑱⨗㑬㩰⢎䐱统ェ㭞㈾ⷘ㳖㚠⭥⼍䅆᷍ⷘ㾱㻵㬟㑬Ⱒ㦂〓㾕㧌⪯㭞᷉ios ᱃᷊䍝

䓽Ⱒ㦂〓㾕㧌⭥㼁ⰵ➺⡩᷉%᷊䄵ゑ䐢ⶤ⮄㸋䐚⭥㎼〞➺⡩᷉cum% ᱄᷊

㳖㚠 㯖㘘

pages per bulk r/w 㗠 RPC㤌㤔⭥䄔㭞᷍䇇䈌㋮⿈Ⱜrpc_stats㠆㞅᷉㤌⤯

ボ⡟䍣⭻ 3.1ㅻ''㋮⿈Ⱜ RPC㒘チ㋹'' ᱄᷊

discontiguous pages ⭆ RPC䐱㗠䄔㘇⭥文件㕀ゎ㠌䄧㑠䐱⭥⤜㑍㿙㭞᱄

discontiguous blocks ⭆ RPC䐱文件系统㹐㏎㌊㞅⭥⤜㑍㿙㭞᱄
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㳖㚠 㯖㘘

disk fragmented I/Os 㸕㶋㦌➕㯔㿓㾕㧌⭥ I/O㭞᱄

disk I/Os in flight ⭒㣑㡑⭥⪦㝭 I/O㭞᱄

I/O time (1/1000s) 㶋⧪㗠 I/O操作㰚㿉㬒ヅ᱄

disk I/O size 㗠 I/O操作⭥⫔㾂᱄

㹗ᷛ

⪬㭞㈾㳂⹊㑬文件系统䐱⭥ⳗ㸈⫔㾂⼮⤝⭥㼁㾦㻃᱄

39.4. Lustre文件系统 I/O⮘㬵

㗠 OSCⰝ䇱䓵゛⭥㋪⮘⤯㭞㭘᱄㏞㧈ᷛ

1 $ lctl lctl list_param osc.*.*

2 osc.myth-OST0000-osc-ffff8804296c2800.active

3 osc.myth-OST0000-osc-ffff8804296c2800.blocksize

4 osc.myth-OST0000-osc-ffff8804296c2800.checksum_dump

5 osc.myth-OST0000-osc-ffff8804296c2800.checksum_type

6 osc.myth-OST0000-osc-ffff8804296c2800.checksums

7 osc.myth-OST0000-osc-ffff8804296c2800.connect_flags

8 :

9 :

10 osc.myth-OST0000-osc-ffff8804296c2800.state

11 osc.myth-OST0000-osc-ffff8804296c2800.stats

12 osc.myth-OST0000-osc-ffff8804296c2800.timeouts

13 osc.myth-OST0000-osc-ffff8804296c2800.unstable_stats

14 osc.myth-OST0000-osc-ffff8804296c2800.uuid

15 osc.myth-OST0001-osc-ffff8804296c2800.active

16 osc.myth-OST0001-osc-ffff8804296c2800.blocksize

17 osc.myth-OST0001-osc-ffff8804296c2800.checksum_dump

18 osc.myth-OST0001-osc-ffff8804296c2800.checksum_type

19 :

20 :

㻣㘇ㆊ㩽㑬䄜㾊 Lustre文件系统⭥㋪⮘⤯㭞᱄
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39.4.1. ㋮⿈Ⱜ I/O RPC㒘⭥⮘㬵

䊻㏎㼌㤊㌗㻣᷍㗠 I/O RPC。ㅌⶶ⼤㭞㈾㑠⫔㾂ⶶ⼤⭥㭞㈾⫓⟝᷍㣳㗠㬒㗠㋭Ⱍ

。䇱㭞㑠䄜䐣⭥䄲ⳃ㡑 RPC䊻⪇㏎䐱᱄㸋䇦⿐㋮⿈Ⱜ I/O RPC㒘᷍Lustre㳂⹊㑬゙㋪

⮘⤯㭞䄵ⷚ㈾㶙㕈㳖件⼮ゐ㦛⫔㾂㎕⮘䎜㾱㸋᱄㼁㚻㦾㤌⤯ボ⡟䍣⭻ 3.1ㅻ''㋮⿈Ⱜ

RPC㒘チ㋹''᱄

RPC㒘㋪⮘⤯㭞⟝㎉ᷛ

• osc.osc_instance.cksums᷎䇤䇻㋹䐧㋮⿈Ⱜ㬨ⴒェ㰄⪌㭅⭞ OST⭥㞛㑠㭞

㈾⭥㭞㈾㶋䎜㾵㾄䂊⼮᱄㚍㦰㤊㌗㻣᷍㡕䇤㭞㈾㶋䎜㾵㾄䂊⼮᱄㬚䇤⭥㰄ⳉ㋪䄵

㵉⺞ checksum_type⤯㭞㎕㪉䐤᱄

• osc.osc_instance.cksum_type᷎䇤䇻㋹䐧㋮⿈Ⱜ㬚䇤⭥㭞㈾㶋䎜㾵㾄䂊⼮

㰄ⳉ᱄㋪䇤⭥㰄ⳉ㬨䇪㰄ⳉゐ㉗Ⰹ⭥᱄㚍㦰㬚䇤⭥㾄䂊⼮㰄ⳉ㬨㵉⺞㬸㻩䁂䋒

OST㩰㋪䇤⭥䔏㌍⭥䄜㾊㰄ⳉ᷍㦜⽔䊻㋮⿈Ⱜ㩰䁂䋒䎃㾊㰄ⳉ䐱䔏㌍⭥㰄ⳉ᷍䎃

䄡㎖䇻 CPU䇓件⼮㚻⼬䐱⭥㋪䇤䇦⿐᱄㚍㦰⭥㰄ⳉ㋪䄵㵉⺞䊻checksum_type

⤯㭞䐱㾕㧌㰄ⳉ㘜⧧㎕㪉䐤᱄㵉⺞Ⱒ㦂 checksum_type⤯㭞㋪䄵䊻㋮⿈Ⱜ㩰㋕

⭞㋪䇤⭥㾄䂊⼮㏁㾮᱄㚠㣑䐈⧷⭥㾄䂊⼮㏁㾮䇱ᷛadler, crc32, crc32c᱄䊻

Lustre 2.12⟇⡟䐱᷍䋗ゴ㑬ⱏ㶃⭥㾄䂊⼮㏁㾮᷍䊫㿎䈌 T10-PI⹇㚽⭥䇓件㆙㾱

Ⱜ⭞Ⱜ⭥㾄䂊⼮ゐ⧪᱄㋮⿈Ⱜㅌⷚ㈾⫇⪃㰚㬚䇤⭥㾄䂊⼮㏁㾮᷍㸋 RPC㾄䂊⼮

ェ㰄⨗㬫⭒⭥㾄䂊⼮㏁㾮᷍䇪ⴟ㹒㡘䂊䐅⤃⪌⭾ⷙ⫇⪃᱄T10-PI㾄䂊⼮㏁㾮䇱ᷛ

t10ip512, t10ip4K, t10crc512, t10crc4K᱄

• osc.*osc_instance*.max_dirty_mb᷎䇤䇻㋹䐧 OSC䐱䊫㿎㾕㧌㋮⿈Ⱜ䄔

⫇䐱⭥䋁㭞㈾㑠᱄⫐⭞㻿ⱏ㬒᷍㻩㣑⫇⭥㾕㧌㵍⤞⭞ⴟ㹒㡘㣑㡅㰜㾕㧌ㅌ㵄

䐚᱄⪬㻿ⱏ㋪㵉⺞lctl set_param㘝㒏㾿ⶥ᷍㡅䐖⡹㿌䊻 0⭞ 2048MiB䐏ヅ〓

⭩䇻 1/4⭥ RAM᱄⭒㋮⿈Ⱜ⤜㚽䊻㗠 OSC䐱㈼⼰䔄⹜⭥㭞㈾䄵㾯⧪䄜㶋䎜⭥

RPC⤯㭞᷉䇪 max_pages_per_rpc㪉䐤᷊㬒᷍㧈⺜㛛㗜䇱㬚䇤ㅰ⫔⭥㾕㧌᷍㾵㚽㋪

㚽。㘘㻵㬽㰑᱄

㸋㬚㾵㚽䔏䇦⿐᷍㸳㗨㵧プ㛛ㅌ max_dirty_mb㪉䐤㸋 max_pages_per_rpc*

max_rpcs_in_flight⭥㯥⡗᱄

• osc.*osc_instance*.cur_dirty_bytes᷎䐜Ⱒ䐖᷍Ⳗ⿹⪬ OSC㩰⭒㣑㾕

㧌⼮⫇⭥䓷ㅻ㭞᱄

• osc.*osc_instance*.max_pages_per_rpc ᷎ⰵ OST ⭥⭆ RPC I/O ⭥

䔏⫔䄔㭞᱄䔏㾂䐖㸋 1 䄔᷍䔏⫔䐖㸋 16MiB᷉ⰵ䇻PAGE_SIZE㸋 4KB ⭥

系统㸋 4096 䄔᷊᷍ RPC ⭥㚍㦰䔏⫔䐖㸋 4MiB᱄㩰㻿䄓㋪㚽㬽⭞ OSS 㩰

⭥ofd.*.brw_size㪉䐤⭥㻿䐧᷍㬫䇤䇻㑍ㅴ⭞ⶤ OSS⭥㰚䇱㋮⿈Ⱜ᱄䄓㋪䐙Ⰹ
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⭆㸜⽔䓛᷉㧈max_pages_per_rpc=4M᷊䄵⢄Ⱑ㑃䇻㋮⿈Ⱜ⭥PAGE_SIZEⱙ⭆

Ⱑ䐙Ⰹ RPC⭥⫔㾂᱄

• osc.*osc_instance*.max_rpcs_in_flight᷎ OSC⭞㡅 OST⭥ RPC⭥䔏

⫔⤃ⳃ⪇㏎㭞᱄㧈⺜ OSC⧃㬵㡕Ⱀ RPC⭌ⳃ㻷䄲㈎䇱䈌⪬㪉䐤㭞㼁㵍㭞㑠⭥㸕

㶋⧪ RPC᷍㰝ㅌ⭩⫞ⳃ㡑 RPC᷍䐒⭞㚔㾊 RPC㶋⧪᱄䔏㾂䐖㸋 1᷍䔏⫔䐖㸋 256᱄

㚍㦰䐖㸋 8 RPC.

㸋㳂㪞㾂文件 I/O㾵㚽᷍㤌㳂ⷀ max_rpcs_in_flight䐖᱄

• llite.*fsname-instance*/max_cached_mb ᷎㋮⿈Ⱜ⫇⭥䔏⫔ read

+write㭞㈾㑠᷉㚍㦰㸋 RAM⭥ 1/2 ᱄᷊

䓃䅃

osc_instance⼮fsname_instance⭥䐖ⰵ䇻㗠䊹⮄㎕㯖Ⱍ㬨㸉䄜⭥᷍䄵⢄

䇻ㅌ osc᱃mdc᱃lov᱃lmv⼮ llite⤯㭞䈌㵍䄜䊹⮄㑋᱄⭌㬨᷍ㅦ⡟㵉⧄。㬚䇤㵉㞅ⴜ

`*'〓文件系统䓉䇤⭥㵉㞅ⴜ fsname-*㎕统䄜䐙Ⰹ㰚䇱㋮⿈Ⱜ㩰⭥⤯㭞㪉䐤᱄⡩㧈㯖

1 lctl get_param osc.testfs-OST0000-osc-ffff88107412f400.rpc_stats

2 osc.testfs-OST0000-osc-ffff88107412f400.rpc_stats=

3 snapshot_time: 1375743284.337839 (secs.usecs)

4 read RPCs in flight: 0

5 write RPCs in flight: 0

39.4.2. 文件 Readahead⼮㚠㔝 Statahead⭥⮘㬵

文件䊅Ⱒ⼮㚠㔝 statahead 㚽⹜䊻㆙⧭㤌㤔㭞㈾䐏㣑ㅌ㭞㈾Ⱒ㧌㚻⫇᱄文

件䊅Ⱒ㸋read()㼁⭥⮘䇤ㅌ文件㚻㦾㭞㈾䊅Ⱒ㦂⭞㚻⫇䐱᷍ⱙ㚠㔝 statahead

㸋readdir()⼮stat()㼁⭥⮘䇤ㅌ文件䊋㭞㈾㦂⭞㚻⫇䐱᱄⭒ readahead⼮ statahead

⹅作㑝⼤㬒᷍ⳤ㸫㭞㈾⭥㆙⧭。ⳃ㻷᷍㡅㰚㿉䄋⭥㾦㻃㋪䄵㑃㋭䊻㋮⿈Ⱜ⭥㚻⫇䐱⭤

⭞᷍ⱙ㸿㿉㦭㬽㶙㕈 I/O⭥䁴⧺᱄

39.4.2.1. 文件 Readahead ⭒䇇䇤⧭㿓⭥㑞⪯〓ⱁ⪯㑍㿙Ⱒ㦂㸕㚽㘝䐱 Linux⨆㤙

⫇䐱⭥㭞㈾㬒᷍㈮。⪆ⳃ文件 readahead᱄㬸⪯ readahead⭥⫔㾂䇪 RPC⫔㾂⼮文件㳖⫙

⫔㾂㉗Ⰹ᷍㵉⧄䐢㩺㸋 1MiB᱄⽔㿙⭥䊅Ⱒ⨀⫈。⡄⧷㼀㾵䋗⧅᷍䐒⭞䊅Ⱒ⫇⭞⫐㑬

㋮⿈Ⱜ㩰㗠文件〓㗠系统⭥㩰㻿᱄

Readahead㼁㋪⮘⤯㭞䇱ᷛ

• llite.fsname-instance.max_read_ahead_mb ᷎䇤䇻㋹䐧㰚䇱文件䊅Ⱒ

⭥䔏⫔㭞㈾㑠᱄䊻文件㘉㭗ⴜ㩰⭻ⱟ⪯㯔㿓Ⱒ㦂䐏⽔᷍䊅Ⱒ文件䐢 RPC⫔㾂⭥㌊
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᷉4MiB〓ⷝ⫔⭥read()⫔㾂᷊䐱᱄㰇〛Ⱒ㦂⭥⫔㾂䐜㚽㸋read()⮘䇤⫔㾂᷉㸿

䊅Ⱒ ᱄᷊Ⱒ㦂文件䐢⳨㑍㿙㤙䈓。䐹䐤䊅Ⱒ㰄ⳉ᷍⤃㣳䊻䊺⪯㯔㿓Ⱒ㦂䐏㣑⤜。䊺

⪯⪆ⳃ䊅Ⱒ᱄

䎃㬨ⰵ㰚䇱文件⭥㦌㈷㻿䐧᷍⤜㚽⫔䇻㋮⿈Ⱜ RAM⭥ 1/2᱄䄋㆜䇤 readahead᷍㤌

㪉䐤max_read_ahead_mb=0᱄

• llite.fsname_instance.max_read_ahead_per_file_mb᷎⭒〒㦂⭞䄜

文件㩰⭥Ⱒ㦂㯔㿓㬒᷍䇤䇻㋹䐧㋮⿈Ⱜ䇇ⶤ䊅Ⱒ㦂⭥䔏⫔㭞㈾䍸䓷ㅻ㭞

(MiB)᱄䎃㬨㗠文件⭥䊅Ⱒ㦂㻿䐧᷍⤜㚽⫔䇻max_read_ahead_mb᱄

• llite.fsname-instance.max_read_ahead_whole_mb᷎䇤䇻㋹䐧䔏ⱁⱁ

⫔⭥文件。䊻⡜Ⱒ⭞㬒⡜䎜䊅㦂⭞㋮⿈Ⱜ᷍⤜read()⮘䇤Ⱒ㦂⭥⫔㾂䇱ⱁ

⫔᷍⭆㸜㸋MiB᱄䎃䂚⭥䎜㳆䊅㦂᷍㋪䄵⡽㘃㎬Ⳳⱁ㾂 RPC㎕Ⱒ㦂㼁ⰵㅰ㾂⭥

文件᷍䅓㸋䊻䎜文件Ⱒ㦂㶋䐏㣑᷍系统㗜䇱⟍ⳉ䇱㾈⭹ネ⥃⭞㑍㿙Ⱒ㦂㚄㬞᱄

㚍㦰䐖㸋 2 MiB〓䄜 RPC⭥⫔㾂 (䇪max_pages_per_rpc㉗Ⰹ)᷍㦂㑞䎀䐱⭥

ㅰ⫔䎀᱄᱄

39.4.2.2.㚠㔝 Statahead⼮ AGL⭥⮘㬵 㿎ⱁ系统㘝㒏᷉㧈ls -l᱃du⼮find᷊➕㯔

㿓⢊㏛㚠㔝᱄㸋㬚䎃㾊㘝㒏ⷀ㾈䊬㾱᷍㋪䄵㡕䇤㚠㔝 statahead㎕㳂ⷀ㚠㔝⢊㏛㾵㚽᱄

statahead㼁㋪⮘⤯㭞䇱ᷛ

• statahead_max᷎䇤䇻㋹䐧䇪 statahead㼀⧭䊅㦂⭥䔏⫔文件㭕㾵㭞㑠᱄statahead

㚍㦰㡕䇤᷍statahead_max㚍㦰㸋 32文件᱄

㆜䇤 statahead᷍㤌䊻㋮⿈Ⱜ㩰㪉䐤ᷞstatahead_max0ᷛ

lctl set_param llite.*.statahead_max=0

䊻㋮⿈Ⱜ㩰ⷝⶥ䔏⫔ statahead⪑㋻⫔㾂ᷛ

lctl set_param llite.*.statahead_max=n

䔏⫔statahead_max㸋 8192文件᱄

㚠㔝 statahead㼀⧭㵍㬒䄓。⪴ OST䊅㦂文件⫔㾂⼮㼜⼥⭥㋶ヅ᷍䄵⢄䇇䇤⧭㿓㿉

䄋㬒᷍㋪䄵䐒ㅴ⪴㋮⿈Ⱜ㩰〒㦂㰚䇱⭥文件㭕㾵᱄䎃㬨䇪䅍⤞ glimpse㰙᷉AGL᷊㪉䐤

㋹䐧᷍㋪㵉⺞䄵㻣㘝㒏㆜䇤 AGL㾱㸋ᷛ

lctl set_param llite.*.statahead_agl=0

• statahead_stats᷎䐜Ⱒㅴ㋻᷍㋪㳂⹊⭒㣑 statahead⼮ AGL统ェ㾦㻃᷍㧈䓵

㩰⪯䊹䄵㎕䄲⪆ⳃ statahead/AGL ⭥⪯㭞᱃䇪䇻䊅⥃⫎㹔〓㡅㰜䊎䅓⭝䐣⭥

statahead/AGL䍰⪯㭞⭩᱄
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䓃䅃

AGL⪇㏎⭥ inode㬨䇪 statahead㼀⧭⹚ㅉ⭥᷍AGL㾱㸋䅓⪬㬽 statahead⭥䇑㼍᱄

㧈⺜㆜䇤㑬 statahead᷍䋓 AGL䄓。⡜㆜䇤᱄

39.4.3. ⴟ㹒㡘Ⱒ⫇⭥⮘㬵

ⴟ㹒㡘Ⱒ⫇⹇㚽㬨䐙䊻 OSS〓MDS㩰㳂⹊文件㭞㈾᷉Data-on-MDT᷊⭥䐜Ⱒ

⫇᷍㵉⺞ Linux䄔㘇⫇㎕⫇⪃㭞㈾᱄㰝。㬚䇤㞅⭥㰚䇱㹐㏎㚻⫇᱄

ⴟ㹒㡘Ⱒ⫇㋪䊻䄵㻣㤊㌗㳂ⷀ Lustre文件系统㾵㚽ᷛ

• 㿎ⱁ㋮⿈Ⱜⳤ㸫㼁㵍⭥㭞㈾ゐ᷉㧈䊻 HPC䇇䇤⧭㿓䐱〓㸿㝭㋮⿈Ⱜ⪴ Lustre文件

系统䅞⭝㬒 ᱄᷊

• 䄜㋮⿈Ⱜ䎞䊻㾕㧌㭞㈾᷍ⱙ㒎䄜㋮⿈Ⱜ䎞䊻Ⱒ㦂㭞㈾᷉ゕ㋮⿈Ⱜ㵉⺞文件系

统ㅜ㭞㈾ ᱄᷊

• ㋮⿈Ⱜ䓵㪎⭥⫇⳨⧄䇱㻿᱄

ⴟ㹒㡘Ⱒ⫇㳂⹊㑬䄵㻣⼤⪇ᷛ

• 䊫㿎ⴟ㹒㡘ⷝ㠖Ⳓ⭹⫇Ⱒ㦂㭞㈾᱄

• ⶥ㆙䐹ⶕⰢ㦂䄵㠆㞅㶙㕈㯺Ⱙⱙ⤜㬨⫇⪃㯺Ⱙ᱄

• 㳂⹊⹚ㅉⴟ㹒㡘㾕⫇᷉㾂㭞㈾㾕㧌㈼⼰᷊⭥㌊᱄

39.4.3.1. ⴟ㹒㡘Ⱒ⫇⭥㬚䇤 ⴟ㹒㡘Ⱒ⫇㬨䊻 OSS⼮MDS㩰㬖㻷⭥᷍⤜㿉䄋㋮⿈

Ⱜ⭥㦯⼯㲹㭃䐈⧷᱄䇪䇻ⴟ㹒㡘Ⱒ⫇㬚䇤㑬 Linux䄔㘇⫇䐱⭥㋪䇤㚻⫇᷍䅓⪬䇇ⷚ

㈾ I/O㚄㬞㎕㦘Ⰹ㬫⭒⭥⫇㚻⫇㑠᱄㧈⺜䑘䄋㬨Ⱒ㦂㭞㈾᷍䋓ⴟ㹒㡘㿉䄋⡩䑘䄋㸋㾕

㧌⭥ I/O㚄㬞㿉䄋ⷝⱁⰢ⫇᱄

㋪㬚䇤䄵㻣㋪⮘⤯㭞㏎ⴟ㹒㡘Ⱒ⫇᱄㿎ⱁ⤯㭞ⰵosd-ldiskfs⼮osd-zfs㉚

㋪䇤᷍⭌䊻㚔㾊㤊㌗㻣᷍osd-zfs⭥㬖㻷Ⳟ㬞㬚⤯㭞㸿ⳉ㬚䇤᱄

• read_cache_enable᷎䇤䇻䓽㳆㋹䐧䊻Ⱒ㦂㤌㤔㠻ヅ⪴⪦㝭Ⱒ㦂⭥㭞㈾㬨ⴒ⡄

㒕䊻㚻⫇᷍䄵⢄䇻䇇㰇⽔ⰵ㼁㵍㭞㈾⭥Ⱒ㦂㤌㤔ⱙ㸿㿉⪴⪦㝭䐹㾣Ⱒ㦂᱄㚍㦰

㤊㌗㻣ⰵ HDD OSDs㸋㡕䇤䓕㲍 (read_cache_enable=1)᷍ⰵ㩢⫇ OSD㸋䓵

Ⱀ㆜䇤䓕㲍(nonrotational=1).᱄

⭒ OSS㬶⭞㎕䓵㋮⿈Ⱜ⭥Ⱒ㦂㤌㤔㬒᷍。⪴⪦㝭㩰Ⱒ㦂㭞㈾⭞㡅㚻⫇䐱᷍⤃ㅌ㭞

㈾作㸋㤌㤔⭥⿹ⶕⳃ㯮᱄㧈⺜Ⱒ㦂⫇㡕䇤᷍㚨㗕䊻㕛䔄㋮⿈Ⱜ⭥㤌㤔⽔᷍䎃㾊㭞㈾。
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㒕䊻㚻⫇䐱᱄⭒㬶⭞㼁㵍㭞㈾⭥⽔㿙Ⱒ㦂㤌㤔㬒᷍OSS。㳙⺞⪴⪦㝭Ⱒ㦂㭞㈾᷍ⱙ䐒ㅴ

⪴⫇⭥㭞㈾䐱㕛䔄㤌㤔᱄䎃㾊Ⱒ⫇䇪 Linux㚻⼬䊻ⶤ OSS⭥㰚䇱 OST㩰㆙㾱㦌㈷

㏎᷍䎃䂚⭒㋶㻱㚻⫇⤜䔄㬒᷍䔏㆝㬚䇤䔏㩺⭥⫇䄔。⪴㚻⫇䐱㩟⨞᱄

㧈⺜㆜䇤Ⱒ⫇᷍䊻㶋⧪㑬ⰵ㋮⿈Ⱜ⭥Ⱒ㦂㤌㤔⭥ⴟ㹒⽔᷍OSS。Ⰻ㡛㭞㈾᷍ⰵ⽔

㿙⭥Ⱒ㦂㤌㤔᷍OSS。䊺⪯⪴⪦㝭Ⱒ㦂㭞㈾᱄

䊻ⴟ㹒㡘⭥㰚䇱㚠⢋㩰㆜䇤Ⱒ⫇᷍㤌䊬㾱ᷛ

oss1# lctl set_param osd-*.*.read_cache_enable=0

䐹㾣䊻㚠⢋㩰㡕䇤Ⱒ⫇᷍㤌䊬㾱ᷛ

oss1# lctl set_param osd-*.{target_name}.read_cache_enable=1

⥊㋕ⴟ㹒㡘⭥㰚䇱㚠⢋㩰Ⱍ㡕䇤㑬Ⱒ⫇᷍㤌䊬㾱ᷛ

oss1# lctl get_param osd-*.*.read_cache_enable

• writethrough_cache_enable ᷎䇤䇻䓽㳆㋹䐧ⳃ㯮⭞ⴟ㹒Ⱜ⭥㾕㧌㤌㤔㭞

㈾㬨⡄㒕䊻Ⱒ⫇䇤䇻⽔㿙Ⱒ㦂᷍㬨䊻㾕㧌㶋⧪⽔Ⰻ㡛᱄㚍㦰㤊㌗㻣ⰵ HDD

OSD㸋㡕䇤䓕㲍᷉writethrough_cache_enable=1᷊᷍ ⰵ㩢⫇ OSD㸋䓵Ⱀ㆜

䇤(nonrotational=1)᱄ⰵosd-zfs㎕㯖᷍㾕⫇⤜㚽⡜㆜䇤᷍䅓⪬㆜䇤⤯㭞

ⰵⶤ⽔Ⱜ⤜㋪䇤᱄

⭒ⴟ㹒Ⱜ⪴㋮⿈Ⱜㅴ〒㦂㤌㤔㬒᷍䋓ㅌ⪴㋮⿈Ⱜㅴ㬶㭞㈾⳦㧌㚻⫇䐱⤃㾕㧌⫇⪃᱄

㧈⺜㚠⢋㡕䇤㑬㾕⫇᷍㣳 RPC⼮ⰵ㼔⫔㾂䄓㕛䔄㻣㭗⭥㡅㰜⢋䓝⽔᷍䋓⪬㭞㈾䊻㾕

㧌㤌㤔㶋⧪⽔ㅌ㒕⫇䊻㚻⫇䐱᱄㧈⺜⽔㿙㬶⭞ⰵ㼁㵍㭞㈾⭥Ⱒ㦂㤌㤔〓㾿ⶥ⤠䄔㘇⭥

㾕㧌㤌㤔᷍㣳㭞㈾㦵䊻㚻⫇䐱㬒᷍ⴟ㹒Ⱜ。㳙⺞⪴⫇⪃Ⱒ㦂⪬㭞㈾⭥⤞䑉᱄

㧈⺜㆜䇤㑬㾕⫇᷉writethrough_cache_enabled=0᷊᷍ 〓䎀㾕㤙䈓〓ⰵ㼔䔄

⹜⫔䄵䐢䇻⫇㬈㦆作䇤᷍䋓ⴟ㹒Ⱜ䊻㶋⧪㋮⿈Ⱜ⭥㾕㧌㤌㤔⽔Ⰻ㡛㭞㈾᱄⪇㏎⽔㿙Ⱒ

㦂㤌㤔〓⤠䄔㘇㾕㧌㤌㤔㬒᷍ⴟ㹒Ⱜ⡹㿌⪴⪦㝭䐹㾣Ⱒ㦂㭞㈾᱄

⭒㋮⿈Ⱜ䎞䊻䐕㾱㾂㭞㈾㾕㧌〓。⭝䐣⤠䄔㘇ⷝ㾣⭥㸕ⰵ㡌㾕㧌᷍〓䎀㡅㰜ㅻ⮄

㿉䄋㑃ゕⰢ㦂㒎䄜ㅻ⮄ⶶ㾕㧌⭥文件㬒᷍ㅉ䅊㡕䇤㾕⫇᱄㏞㧈᷍䊻㪛⥛䎀 -㼜Ⳳ䎀

I/O㚄㾮䐱᷍〓䎀䊻㸕㆙㾱 4096䓷ㅻ⢀ㆈⰵ㡌⭥⹓㼎文件㾕㧌⭩㤊㌗㻣᷍㡕䇤㾕⫇㋪

㚽。⳨⧄䇱䇤᱄

㼁ⳕ᷍⭒⫔⤠ I/O㸋文件㾕㧌㣳䊻Ⱝ㬒ヅ㚻⤜。⡜䐹㾣Ⱒ㦂᷍〓䎀文件㆗䇪㵍䄜

ㅻ⮄㾕㧌⼮䐹㾣Ⱒ㦂㬒᷍㸿㔼 I/O㬨ⴒⰵ㡌᷍Ⱍㅉ䅊㆜䇤㾕⫇᱄

䄋䊻ⴟ㹒Ⱜ⭥㰚䇱㚠⢋㩰㆜䇤㾕⫇᷍㤌䊬㾱ᷛ

oss1# lctl set_param osd-*.*.writethrough_cache_enable=0

䐹㾣䊻 OST㩰㡕䇤㾕⫇᷍㤌䊬㾱ᷛ

oss1# lctl set_param osd-*.{OST_name}.writethrough_cache_enable=1

⥊㋕㬨ⴒ㡕䇤㑬㾕⫇᷍㤌䊬㾱ᷛ

oss1# lctl get_param osd-*.*.writethrough_cache_enable
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• readcache_max_filesize᷎䇤䇻㋹䐧read_cache⼮writethrough_cache⧃

㬵⡄㒕䊻㚻⫇䐱⭥ⰵ㼔⭥䔏⫔⫔㾂᱄⫔䇻readcache_max_filesize⭥

ⰵ 㼔᷍ 㸿 㔼 ㆙ 㾱 Ⱒ 㦂 〓 㾕 㧌᷍ 㸿 㔼 㬨 ⴒ 㪉 䐤

㑬writethrough_cache_enable〓read_cache_enable᷍ Ⱍ ⤜ 。 ⡄ ⫇

䊻⫇䐱᱄

㪉䐤ⶤ⤯㭞ⰵ䇻㻣㘇䎃䐷⹅作䊹⳨⧄䇱䇤ᷛ㼁ⰵㅰ㾂⭥文件᷉⡩㧈⹅作㡕Ⱀ文件᱃

㋪䐕㾱文件᱃㦶䐟文件⭩᷊⡜㿎ⱁ㋮⿈Ⱜ䐹ⶕⳤ㸫᷍ⱙ⫔文件㵉⧄䐜⡜Ⱒ〓㾕䄜⪯᱄⤜

➲⫔文件⳦㧌⫇᷍㈮䅃㸗䓦ⷝⱁㅰ㾂⭥ⰵ㼔䇱ⷝ⫔ⶦ㔫㚽䊻⫇䐱⡄㒕ⷝ⧅⭥㬒ヅ᱄

㪉䐤readcache_max_filesize㬒᷍㭅㧌䐖㋪䄵䄵䓷ㅻ㸋⭆㸜䐙Ⰹ᷍䄓㋪䄵㬚䇤

⽔䓛㎕䐙㬟㡅㰜ⱟ㆙䐧⭆㸜᷉㧈 K᷉㣈䓷ㅻ ᱃᷊M᷉䍸䓷ㅻ ᱃᷊G᷉㣈䍸䓷ㅻ ᱃᷊T᷉㲌䓷

ㅻ ᱃᷊P᷉㣈䍸䓷ㅻ᷊᷊᱄

䊻ⴟ㹒Ⱜ㰚䇱⭥㚠⢋㩰ㅌ䔏⫔⫇ⰵ㼔⫔㾂㻿䐧㸋 64 MB᷍㤌䊬㾱ᷛ

oss1# lctl set_param osd-*.*.readcache_max_filesize=64M

䊻㰚䇱㚠⢋㩰㆜䇤䔏⫔⫇ⰵ㼔⫔㾂⭥㻿䐧᷍㤌䊬㾱ᷛ

oss1# lctl set_param osd-*.*.readcache_max_filesize=-1

⥊㋕㬨ⴒⴟ㹒Ⱜ㰚䇱⭥㚠⢋㩰Ⱍ㡕䇤㑬⭒㣑䔏⫔⫇㚠⢋⫔㾂⭥㻿䐧᷍㤌䊬㾱ᷛ

oss1# lctl get_param osd-*.*.readcache_max_filesize

• readcache_max_io_mb -㋹䐧㚽⹜⫇䊻㚻⫇䐱⭥⭆Ⱒ操作⭥䔏⫔⫔㾂᱄⫔

䇻readcache_max_io_mb⭥Ⱒ㦂ㅌ䐒ㅴ⪴⫇⪃䐱Ⱒ㦂᷍㶋㦌㦧⺞䄔㘇⫇᷍⪴

ⱙ⡽㘃㑬䊻ⷀ IO㔫㻣 CPU⭥⫔㑠㋋㼛᱄osd-zfs䐱㸿ⳉ㆜䇤Ⱒ⫇᷍䅓⪬䎃

⤯㭞ⰵⶤ⽔Ⱜ⤜㋪䇤᱄

⭒㪉䐤readcache_max_io_mb㬒᷍㭅㧌䐖㋪䄵䄵 mebibytes㸋⭆㸜㎕䐙Ⰹ᷍䄓㋪

䄵䇤⽔䓛㎕⢎㬟㡅㰜ⱟ㆙䐧⭆㸜᷍㧈 K᷉kibibytes᷊᷍ M᷉mebibytes᷊᷍ G᷉gibibytes᷊᷍ T

᷉tebibytes᷊᷍ 〓 P᷉pebibytes ᱄᷊

• writethrough_max_io_mb -㋹䐧㚽⹜⫇䊻㚻⫇䐱⭥⭆㾕操作⭥䔏⫔⫔㾂᱄

⫔䇻writeethrough_max_io_mb⭥㾕㧌ㅌ䐒ㅴ㾕㧌⫇⪃᷍㶋㦌㦧⺞䄔㘇⫇᷍

⪴ⱙ⡽㘃㑬䊻ⷀ IO㔫㻣 CPU⭥⫔㑠㋋㼛᱄osd-zfs䐱㸿ⳉ㆜䇤㾕⫇᷍䅓⪬䎃

⤯㭞ⰵⶤ⽔Ⱜ⤜㋪䇤᱄

⭒㪉䐤writeethrough_max_io_mb㬒᷍㭅㧌䐖㋪䄵䄵 mebibytes㸋⭆㸜㎕䐙Ⰹ᷍

䄓㋪䄵䇤⽔䓛㎕⢎㬟㡅㰜ⱟ㆙䐧⭆㸜᷍㧈 K᷉ kibibytes ᱃᷊M᷉mebibytes ᱃᷊G᷉ gibibytes ᱃᷊

T᷉tebibytes᷊〓 P᷉pebibytes ᱄᷊
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39.4.4. 㡕䇤 OSS䅍⤞㦶䐟㳂ㅜ

OSS䅍⤞㦶䐟㳂ㅜ⹇㚽ㅌ㭞㈾䅍⤞⭹㾕㧌⪦㝭᷍ⱙ⤜㣠䐧㆙㾱㦶䐟㯃㾣᱄䎃ㅌブ㩺

㯲㰘⪯㭞᷍⤃㻵䑙㳂ⷀ㑬㚔㾊䇓件⭥㾵㚽᱄

䓃䅃

䅍⤞㦶䐟㳂ㅜ㸿ⳉ䇤䇻 Direct I/O⭥㾕㧌᷉㪉䐤㑬O_DIRECT⢋䐟 ᱄᷊ⰵ䎃䐷 IO᷍ㅌ

㣠䐧䐕㾱㦶䐟㯃㾣᱄

㡕䇤䅍⤞㦶䐟㳂ㅜ⹇㚽⽔᷍㋮⿈Ⱜㅻ⮄。ㅌ㭞㈾⡄㒕䊻䄔㘇⫇䐱᷉䋗ゴ䄔

㘇䅞䇤 ᱄᷊Lustre ㋮⿈Ⱜㅌチ㬴⪴ OSS ⳃ㯮⭞㋮⿈Ⱜ⭥㼜㻃䐱⭥䔏⽔㳂ㅜ⭥ㅜ䄸⼦

᷉Transaction Number t᷍ransno ᱄᷊⭒㋮⿈Ⱜ㋕⭞OSS⡉⭥䔏⽔䄜㳂ㅜ⭥transno䐢

㩺⭩䇻㞛㑠㾕㧌⭥transno㬒᷍㰝。䊻㼁䇇⭥䄔㘇㩰㬮⳦䅞䇤᱄㸋㑬⡽㘃㞛㑠㾕㧌⽔᷍

⧷䇱䄔㘇䅞䇤ⰵ㬒ヅ⺞⧅᷍㋮⿈Ⱜ䊻㬶⭞㞛㑠㾕㧌⭥⿹ⶕ⽔ㅌⳃ㡑 7 㘌⭥ ping 㤌㤔

᷉OSS文件系统㳂ㅜ㚍㦰㬒ヅヅⷕ㸋 5㘌᷊᷍ 䄵⢄ OSS⡉䔏⽔㳂ㅜ⭥transno᱄

㧈⺜ OSS䊻㦶䐟㳂ㅜ䐏㣑⡡㎄᷍䋓䐱ヅ㭞㈾ㅌⰋ㬈᱄⭌㬨᷍ㆂ⼰䅍⤞㦶䐟㳂ㅜ⭥

OSS⿷ⶕ⹇㚽㚽⹜㬚㋮⿈Ⱜ䐹⳦㡅㾕㧌㤌㤔᷍⤃㵉⺞⿷ⶕ文件系统⭥䓕㲍㎕⤚⧆Ⰻ㬈⭥

⪦㝭ⷝ㾣᱄

㚍㦰㤊㌗㻣᷍sync_journal㸋㡕䇤䓕㲍᷉sync_journal=1᷊᷍ 䄵⢄㵍⤞㳂ㅜ㦶

エ㳖㚠᱄㡕䇤䅍⤞㦶䐟㳂ㅜ᷍㤌㭅㧌䄵㻣㚻㦾ㅌsync_journal⤯㭞㪉䐤㸋 0ᷛ

1 $ lctl set_param obdfilter.*.sync_journal=0

2 obdfilter.lol-OST0001.sync_journal=0

sync-on-lock-cancelㆃ㉗㻣㘇⧂㈑㻣⭥㭞㈾䄜䐣㾵㸫㳃ᷛ䊻ⱁ㋮⿈Ⱜ㼓䄜ⰵ㼔

⭥ㅜ⥇㤙䈓㾕㧌㭞㈾⽔᷍㧈⺜䎃 OSS⡡㎄᷍ⱙ㣳⤜㣪㡅䐱䄜㋮⿈Ⱜ䄓⡡㎄㑬᷍䎃

䐷㤊㌗㈮䇱㋪㚽。㸆ⳕ POSIXⰵ㑍㿙㾕㧌⭥䈐䅆䄋㤔᷍ⱙ㣳㭞㈾㋪㚽䋃㬽㰑᱄䊻㡕

䇤㑬 sync-on-lock-cancel⹇㚽⽔᷍㧈⺜⡜㦂㼜⭥㰙㩰ゴ㑬㦯⼯䄸㬈㾵⭥㾕㧌᷍OSS。

䊻⧘㼛㰙㬒㵍⤞ㅌ文件系统㦶䐟㾕⭞⪦㝭᱄㆜䇤㰙㦂㼜㵍⤞㦶䐟⹇㚽㋪䄵㳂ⷀ⤃ⳃ㾕⭥

㾵㚽᷍⭌⤜㵧プ㆜䇤䎃䄜⹇㚽᱄

sync_on_lock_cancel⤯㭞㋪㪉䐤㸋䄵㻣䐖ᷛ:

• always᷎䊻㰙㦂㼜㬒㣠䐧䐕㾱㦶䐟ⷝ㾣᷉async_journal㡕䇤㬒⭥㚍㦰䐖 ᱄᷊

• blocking᷎䐜䊻䅓䔉㧜⿹⮘䅞㡑⭥㰙㦂㼜㬒㣠䐧䐕㾱㦶䐟ⷝ㾣᱄

• never᷎⤜㣠䐧䐕㾱㦯⼯㦶䐟ⷝ㾣᷉async_journal㆜䇤㬒⭥㚍㦰䐖 ᱄᷊

㏞㧈᷍ㅌ sync_on_lock_cancel㪉䐤㸋⤜㣠䐧䐕㾱㦶䐟ⷝ㾣᷍㬚䇤䄵㻣㏁㯧㘝

㒏ᷛ

1 $ lctl get_param obdfilter.*.sync_on_lock_cancel

2 obdfilter.lol-OST0001.sync_on_lock_cancel=never
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39.4.5. ㋮⿈Ⱜ䊋㭞㈾ RPC㒘⭥⮘㬵

㋮⿈Ⱜ䊋㭞㈾ RPC㒘⢎㬟㋮⿈Ⱜ⤃㾱ⳃ㡑⭥⭞ MDT㚠⢋⭥䊋㭞㈾ RPC᱄䊋㭞㈾

RPC㋪䄵㸋㑞㏁ᷛ⤜ⷝⶥ文件系统⭥㤌㤔᷉㧈 getattr操作᷊⼮ⷝⶥ文件系统⭥㤌㤔

᷉㧈 create᱃unlink᱃setattr操作 ᱄᷊㸋䇦⿐㋮⿈Ⱜ䊋㭞㈾ RPC㒘᷍Lustre㳂⹊㑬゙㋪⮘

⤯㭞㎕ⷚ㈾㶙㕈㳖件⼮ゐ㦛⫔㾂⮘䎜㾱㸋᱄

㤌䓃䅃᷍䋗ゴ⤃㾱ⳃ㡑⭥䊋㭞㈾ RPC⭥㭞㑠㋪㚽。ⶥ㩧䊋㭞㈾㗽ゐ㾮⤃㾱䇇䇤⧭

㿓⭥㾵㚽᷍⭌。䊻㋮⿈Ⱜ⼮MDS㩰㼜⼥ⷝⱁ⭥㚻⫇᱄

᷉䊻 Lustre 2.8䐱䅞㧌᷊

39.4.5.1. 㞅䐤㋮⿈Ⱜ䊋㭞㈾ RPC㒘 MDC⭥ max_rpcs_in_flight⤯㭞Ⰹ䅆㑬㋮

⿈Ⱜ⤃㾱ⳃ㯮⭞ MDT㚠⢋⭥䊋㭞㈾ RPC⭥䔏⫔㭞㑠᷍⟝㎉ⷝⶥ⼮⤜ⷝⶥ文件系统⭥

RPC᱄䎃⟝⼍㑬㰚䇱文件系统䊋㭞㈾操作᷍㧈文件〓㚠㔝统ェ᱃⪕ㅉ᱃㦂㼜㑕ㅴ⭩᱄㡅

㚍㦰䐖㸋 8᷍䔏㾂䐖㸋 1᷍䔏⫔䐖㸋 256᱄

䊻 Lustre㋮⿈Ⱜ㩰䊬㾱䄵㻣㘝㒏㪉䐤 max_rpcs_in_flight⤯㭞ᷛ

1 client$ lctl set_param mdc.*.max_rpcs_in_flight=16

MDC⭥ max_mod_rpcs_in_flight⤯㭞Ⰹ䅆㑬㋮⿈Ⱜ⤃㾱ⳃ㯮⭞MDT㚠⢋⭥

ⷝⶥ文件系统⭥ RPC⭥䔏⫔㭞㑠᱄㏞㧈᷍Lustre㋮⿈Ⱜ䊻䐕㾱文件〓㚠㔝⪕ㅉ᱃㦂㼜㑕

ㅴ᱃ⳤ㸫㦉㻿㾿ⶥ᱃㰚䇱㦉㾿ⶥ㬒。ⳃ㯮ⷝⶥ㬞 RPC᱄㡅㚍㦰䐖㸋 7᷍䔏㾂䐖㸋 1᷍䔏

⫔䐖㸋 256᱄

䊻 Lustre㋮⿈Ⱜ㩰䊬㾱䄵㻣㘝㒏㪉䐤max_mod_rpcs_in_flight⤯㭞ᷛ

1 client$ lctl set_param mdc.*.max_mod_rpcs_in_flight=12

max_mod_rpcs_in_flight䐖⡹㿌⡩max_rpcs_in_flight䐖㾂᷍㵍㬒䄓⡹㿌

㾂䇻〓⭩䇻MDT⭥ max_mod_rpcs_per_client䐖᱄㧈⺜㸕㕛䔄㡅䐱䄜㳖件᷍㪉

䐤ㅌ㬈➽᷍⤃䊻 Lustre㦶䐟䐱㾕㧌㘘㦘⭥⫎㹔㼜㻃᱄

MDT⭥ max_mod_rpcs_per_client⤯㭞㬨㚻⼬㚄㌊mdt⭥㋪⮘⤯㭞᷍㰝Ⰹ䅆

㑬㗠㋮⿈Ⱜ㰚䊫㿎⭥⪇㏎䐱⭥䔏⫔ⷝⶥ㬞 RPC㭞㑠᱄ⶤ⤯㭞㋪䄵䊻䊬㾱㬒㆙㾱ⷝ㾣᷍

⭌⪬ⷝⶥ㆗ⰵ㾣㋮⿈Ⱜ㑍ㅴ䇱㾈᱄㡅㚍㦰䐖㸋 8᱄

䊻MDS㩰䊬㾱䄵㻣㘝㒏㪉䐤 max_mod_rpcs_per_client⤯㭞ᷛ

1 mds$ echo 12 > /sys/module/mdt/parameters/max_mod_rpcs_per_client

39.4.5.2. ㋮⿈Ⱜ䊋㭞㈾ RPC㒘チ㋹ rpc_stats文件⟝⼍㑬㻵㬟ⷝⶥ㬞 RPC㼁㾦

㻃⭥䐒Ⳟ㵝᷍㋪䇤䇻㦘Ⰹ䇇䇤⧭㿓䐕㾱ⷝⶥ文件系统⭥䊋㭞㈾操作㬒㰚㬖㻷⭥⤃㾱

⢑᱄

㬟㏞ᷛ
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1 client$ lctl get_param mdc.*.rpc_stats

2 snapshot_time: 1441876896.567070 (secs.usecs)

3 modify_RPCs_in_flight: 0

4

5 modify

6 rpcs in flight rpcs % cum %

7 0: 0 0 0

8 1: 56 0 0

9 2: 40 0 0

10 3: 70 0 0

11 4 41 0 0

12 5: 51 0 1

13 6: 88 0 1

14 7: 366 1 2

15 8: 1321 5 8

16 9: 3624 15 23

17 10: 6482 27 50

18 11: 7321 30 81

19 12: 4540 18 100

文件㚻㦾⟝㎉ᷛ

• snapshot_time᷎Ⱒ㦂文件㬒⭥ UNIX epoch㯓ヅ᱄

• modify_RPCs_in_flight᷎ MDCⳃ㡑⭌⭒㣑㸕㶋⧪⭥ⷝⶥ㬞 RPC㭞᱄ⶤ

䐖⡹㿌䇡䊗㾂䇻〓⭩䇻max_mod_rpcs_in_flight᱄

• rpcs in flight᷎ⳃ㯮 RPC㬒⭒㣑㡑⭥ⷝⶥ㬞 RPC㭞㑠᷍⟝㎉㼁ⰵ➺⡩

(%)⼮㎼〞➺⡩ (cum %)᱄

㧈 ⺜ ⫔ ⤠  ⷝ ⶥ 㬞 䊋 㭞 ㈾ RPC 䊻 ⳃ 㯮 㬒 䄲 ㈎ 䇱 ⫔ 㑠 ⭥ ㅴ

㆝max_mod_rpcs_in_flight䐖 ⭥  㡑 䊋 㭞 ㈾ RPC᷍ 䋓 䅃 㸗 䓦 ㋪ 䄵 䋗

ゴmax_mod_rpcs_in_flight䐖㎕㳂ⷀ䊋㭞㈾ⷝⶥ㾵㚽᱄

39.5. Lustre文件系统⧍㬒㞅䐤

䊻 Lustre文件系统䐱᷍RPC⧍㬒㬚䇤䓵㬫䇇⧍㬒〛䐧᷉㚍㦰㸋㡕䇤 ᱄᷊ⴟ㹒Ⱜⷛ䓺

RPC㶋⧪㬒ヅ⤃㼓㋮⿈Ⱜ⡉᷍䄵⢄ェ㸕㎕ RPC⭥㶋⧪㬒ヅ᱄㋮⿈Ⱜ㬚䇤䎃㾊ェ

䐖㎕㪉䐤 RPC⧍㬒䐖᱄⭒ⴟ㹒㡘㤌㤔⪇㏎䅓㚔䐷䊎䅓ⱙブ㕞㬒᷍ⴟ㹒㡘 RPC㶋⧪㬒ヅ

䁴⧅᷍㋮⿈Ⱜ䋓㰇䐏㾿ⶥ RPC⧍㬒䐖䄵䊫㿎ⷝⱁ⭥㬒ヅ㎕㶋⧪ RPC᱄
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㧈⺜ⴟ㹒㡘㩰㝦ⰴ⭥ RPCㅴ㆝㋮⿈Ⱜ䐙Ⰹ⭥ RPC⧍㬒᷍㸋⡽㘃 RPC⧍㬒⼮ⰰ㋋⼮

䐹㾣㑍ㅴ⭥䁎᷍ⴟ㹒㡘。㼓㋮⿈Ⱜⳃ㯮''䋈㠻⿹ⶕ''᷍䐋㋮⿈Ⱜ䄵䊫㿎ⷝⱁ⭥⪇㏎㬒

ヅ᱄㼁ⳕ᷍㰇䓦ⴟ㹒㡘⪇㏎㯺Ⱙ⭥ゴ㌍᷍RPC⧍㬒䐖。ㅖ⭮᷍⪴ⱙ㚽⹜ⷝ㌍⭹ネ⥃⭞ⴟ

㹒㡘㸿㼍䇇᱃ⷝ㌍⭹㑍ㅴ⭞ⴟ㹒㡘⭥䍰䓋䄧【⟊᱄

39.5.1. 㞅䐤䓵㬫䇇⧍㬒

㻣⢎䐱⭥䓵㬫䇇⧍㬒⤯㭞㋪䄵㬚䇤 MGS 㩰⭥lctl conf_param㘝㒏䊻系统

ⳗ㸈㚻㆙㾱䇡㈤㪉䐤᱄㏞㧈᷍㸋䈌文件系统testfs㑋⭥㰚䇱ⴟ㹒㡘⼮㋮⿈Ⱜ㪉

䐤at_max䐖ᷛ

1 lctl conf_param testfs.sys.at_max=1500

䓃䅃

ⳤ㸫ⱁ Lustre文件系统⭥㋮⿈Ⱜ⡹㿌ⰵ㰚䇱文件系统㬚䇤㼁㵍⭥⤯㭞䐖᱄

⤯㭞 㯖㘘

at_min 䓵㬫䇇⧍㬒⭥䔏㾂䐖᷉䄵㘌㸋⭆㸜᷊᷍ ゕⴟ㹒㡘。⡉⭥䔏㾂⪇㏎

㬒ヅ᱄㚍㦰䐖㸋 0᱄㏎㼌㤊㌗㻣᷍䇇ㅌ㡅㪉䐤㸋㚍㦰䐖᱄㋮⿈Ⱜ⤜

䐒ㅴ㬚䇤⪬䐖⭌ㅌ〚䇻⪬䐖㎕㪉䐤⧍㬒㬒ヅ᱄㧈⺜䇪䇻㸕䐋䊎䅓

᷉㵉⧄㸋㑺㬒㶙㕈䐱ⰰ᷊⭝䐣䓵㬫䇇⧍㬒䐖㲌㾂ⱙ㋮⿈Ⱜ⪇㏎ RPC

⧍㬒᷍㋪䋗⫔at_min䐖᱄

at_max 䓵㬫䇇⧍㬒⭥䔏⫔䐖᷉䄵㘌㸋⭆㸜᷊᷍ 㬨ⴟ㹒ェ㬒ヅ⭥㩰㻿᱄㧈

⺜⫐⭞ at_max᷍RPC㤌㤔⧍㬒᱄ㅌat_max㪉䐤㸋 0䋓⢎㘘㆜䇤

䓵㬫䇇⧍㬒᷍䓋ⱙ⤪䇤Ⰹ⧍㬒㬒ヅ㪉䐤Ⳟⳉ᱄䓃䅃᷍㧈⺜㕞㯺䇓

件⭝䐣ⴟ㹒ェ䐖䋗ゴ䐒䐢⧍⨗㚍㦰䐖at_max᷍㋪ㅌat_max䋗ゴ

⭞㛛䊙䅃⭩⫞ RPC㶋⧪⭥䔏⧅㬒ヅ᱄

at_history 䓵㬫䇇⧍㬒エ䅅⭥ⳃ㪛䔏㕞㬣件⭥㬒ヅⰯ᷉䄵㘌㸋⭆㸜 ᱄᷊㚍㦰䐖

㸋 600᱄

at_early_margin ⧍⺞ⶤ㬒ヅ᷍Lustreⴟ㹒㡘ㅌⳃ㯮䋈㠻⿹ⶕ᷉䄵㘌㸋⭆㸜 ᱄᷊㚍㦰

䐖㸋 5᱄

at_extra ⴟ㹒㡘ⳃ㯮㗠⪯䋈㠻⿹ⶕ㬒㤌㤔⭥㬒ヅ䋗㑠᷉䄵㘌㸋⭆㸜 ᱄᷊ⴟ㹒

㡘⤜䐋⭡ RPC㿉⿉Ⳳⱁ㩺㬒ヅ᷍䅓⪬。䄋㤔䄜Ⰹ⭥䐖᷍㚍㦰

㸋 30᱄ⶤ㚍㦰䐖䊻ⳃ㯮⺞ⱁ䋈㠻⿹ⶕ⼮ⷀ㬖カ㶋⧪㬒ヅ䐏ヅ䁑㤔
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⤯㭞 㯖㘘

㑬䄜㠞⽃᱄⭒ⴟ㹒㡘ⳃ㻷㝦ⰴ㤌㤔ゕㅌ⧍㬒⤃㿉䄋ⳃ㯮䋈㠻⿹ⶕ

㬒᷍ⴟ㹒㡘。ゴ⫔at_extra䐖᱄㧈⺜⧍㬒᷍Lustreⴟ㹒㡘ㅌⰋ㡛

㤌㤔᷍㋮⿈Ⱜ㆙㧌⿷ⶕ䓕㲍⤃䐹㾣㑍ㅴ⭞䎞⧄䓕㲍᱄㧈⺜㵍䄜 RPC

ⳃ㪛㑬ⱁ䄋㤔䋗ゴ 30㘌⭥䋈㠻⿹ⶕ᷍㤌ㅌat_extra䐖ⷝⶥ㸋

䄜ㅰ⫔⭥㭞䓷䄵ブ㩺䋈㠻⿹ⶕ⭥ⳃ㯮᷍⪴ⱙブ㩺㶙㕈䊹᱄

ldlm_enqueue_min 䔏㾂㰙㧌ⰴ㬒ヅ᷉䄵㘌㸋⭆㸜᷊᷍ 㚍㦰䐖㸋 100᱄㰙㧌ⰴ㰚㿉⭥㬒

ヅldlm_enqueue㵉⺞㧌ⰴェ㰚㿉㬒ヅ⭥䔏⫔䐖᷉㬽at_min⼮

at_max⤯㭞䇑㼍᷊⧬䄵ゴ㦉䅓䓴⼮ldlm_enqueue_minェ㰄㰚

⭤᱄⥃㑠㰚⭤⭥㧌ⰴ㬒ヅ䋗ゴ㬒᷍㰙㧌ⰴ⭥㬒ヅ䋗ゴ᷉㏁㯧䇻䓵

㬫䇇⧍㬒 ᱄᷊

39.5.1.1. ㆃ㹗䓵㬫䇇⧍㬒㾦㻃 䓵㬫䇇⧍㬒㾦㻃㋪䊻㗠ⴟ㹒㡘㩰㬚䇤㘝

㒏lctl get_param {ost,mds}.*.*.timeouts⼮䊻㋮⿈Ⱜ㩰㬚䇤㘝㒏lctl

get_param {osc,mdc}.*.timeouts〒㦂᱄⪴ timeouts䐱Ⱒ㦂㾦㻃᷍㤌㭅㧌ᷛ

1 # lctl get_param -n ost.*.ost_io.timeouts

2 service : cur 33 worst 34 (at 1193427052, 0d0h26m40s ago) 1 1 33 2

䊻⪬㬟㏞䐱᷍⪬ㅻ⮄㩰⭥ost_ioⴟ㹒⡉㑬 RPCⴟ㹒㬒ヅェ㸋 33㘌᱄䔏⧅⭥

RPCⴟ㹒㬒ヅⳃ㪛䊻 26䐴㣑᷍㸋 34㘌᱄

ⶤ㭅⨗㳂⹊㑬ⴟ㹒㬒ヅ⭥㏛㬘エ㔝᷍㻵㬟㑬㯥䓵㬫䇇⧍㬒㏛㬘エ㔝᷍⢑⡉

㑬㡅䔏⫔⭥ RPC㬒ヅ᱄䊻 0-150s bin⼮ 150-300s bin䐱᷍䔏⫔⭥ RPC㬒ヅ㸋 1᱄300-450s

bin䐱᷍䔏⫔ RPC㬒ヅ㸋 33㘌᱄450-600s bin䐱᷍䔏⫔ RPC㬒ヅ㸋 2㘌᱄ェ⭥ⴟ㹒㬒

ヅ䋓㦂䎃㯥㳖エ㔝䐱⭥䔏⫔䐖᷉䊻⡟㏞䐱㸋 33㘌 ᱄᷊

㋮⿈Ⱜ OBD䄓ⷛ䓺ⴟ㹒㬒ヅ᷉䇪ⴟ㹒㡘⡉᷊᷍ 㧈㻣㏞㰚㬟ᷛ

1 # lctl get_param osc.*.timeouts

2 last reply : 1193428639, 0d0h00m00s ago

3 network : cur 1 worst 2 (at 1193427053, 0d0h26m26s ago) 1 1 1 1

4 portal 6 : cur 33 worst 34 (at 1193427052, 0d0h26m27s ago) 33 33 33 2

5 portal 28 : cur 1 worst 1 (at 1193426141, 0d0h41m39s ago) 1 1 1 1

6 portal 7 : cur 1 worst 1 (at 1193426141, 0d0h41m39s ago) 1 0 1 1

7 portal 17 : cur 1 worst 1 (at 1193426177, 0d0h41m02s ago) 1 0 0 1
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䊻⪬㬟㏞䐱᷍portal 6᷉ost_ioⴟ㹒㧌㋻᷊㻵㬟㑬ⶤ㧌㋻⡉⭥ⴟ㹒㬒ヅェ㏛㬘

エ㔝᱄

ⴟ㹒㡘统ェ文件㻵㬟㑬ェ䐖⭥ⳗ㸈᷍⟝㎉ min᱃max᱃sum⼮ sumsq᱄㏞㧈ᷛ

1 # lctl get_param mdt.*.mdt.stats

2 ...

3 req_timeout 6 samples [sec] 1 10 15 105

4 ...

39.5.2. 㪉䐤㈓㲍⧍㬒

䊻㸕㡕䇤䓵㬫䇇⧍㬒㬒㬚䇤᷍Lustre㧎件㳂⹊㑞䔊㈓㲍᷉Ⰹ᷊⧍㬒ᷛLND⧍㬒⼮

Lustre⧍㬒᱄

• LND timeouts - LND⧍㬒㋪㦘⡄㶙㕈䐱⭥⮄ⰵ⮄㵉㾦䊻⨗㻷䍰᷉㧈⧭㿓⟝Ⰻ㬈

〓㑍ㅴⰰ㋋᷊㬒䊻䇱㻿㬒ヅ㚻㶋⧪᱄㗠 LND䇱⭆Ⱑ⭥ LND⧍㬒⤯㭞㪉䐤᱄

㪉䐤S_LND⢋䐟エ㔝 LND⧍㬒᱄㰝㗨⤜㵉⺞㋹䐧㲉⫓䇂㼜㻃᷍㤌⥊㋕ Lustre㦶䐟

䐱⭥D_NETERROR㼜㻃᷍〓㬚䇤䄵㻣㘝㒏ㅌD_NETERROR㼜㻃⫓䇂⭞㋹䐧㲉ᷛ

lctl set_param printk=+neterror

䇖㧜⭥㔘䇪㡘㋪㚽䋍⧪ LNDズ㾵⧍㬒᱄㸋⡽㘃䎃䐷㤊㌗᷍㤌䋗ゴ LNet㔘䇪㡘⨆

㤙⭥㭞㑠㎕ブ㩺⡔䁚᷍〓䋗ゴ㶙㕈㩰㰚䇱ㅻ⮄⭥ LND⧍㬒᱄㵍㬒᷍䄓㋪㋝㔨䋗ゴ系统

䐱 LNet㔘䇪㡘ㅻ⮄䓽㭞᷍⪴ⱙ㬚㔘䇪㡘䓽⫙㌎䈌ⴟ㹒㡘䓽⫙㌎㼁㠆㞅᱄

• Lustre timeouts᷎䊻㸕㡕䇤䓵㬫䇇⧍㬒㬒᷍Lustre⧍㬒㋪㦘⡄ RPC⨗㻷䍰㬒䊻

䇱㻿㬒ヅ㚻㶋⧪᱄䓵㬫䇇⧍㬒㚍㦰㸋㡕䇤䓕㲍᷍䄋䊻䊬㾱㬒㆜䇤䓵㬫䇇⧍㬒᷍㤌

䊻MGS㩰ㅌat_max㪉䐤㸋 0ᷛ

# lctl conf_param fsname.sys.at_max=0

䓃䅃

䊻䊬㾱㬒ⷝⶥ䓵㬫䇇⧍㬒⭥䓕㲍㋪㚽。⭝䐣㋮⿈Ⱜ䊾㬒⭥⧍㬒᱃⿷ⶕ⼮䐹㑍᱄

Lustre⧍㬒⭥㼜㻃ㅌ㬝䐶⫓䇂䊻㋹䐧㲉㩰᱄

㧈⺜ Lustre⧍㬒㸕⟊㰇 LND⧍㬒᷍㤌䋗ゴⴟ㹒㡘⼮㋮⿈Ⱜ㩰⭥ Lustre⧍㬒㬒ヅ᱄

㬚䇤㧈㻣㘝㒏㆙㾱㪉䐤ᷛ

# lctl set_param timeout=30

Lustre⧍㬒⤯㭞ᷛ

⤯㭞 㯖㘘

timeout ㋮⿈Ⱜ⭩⫞ⴟ㹒㡘㶋⧪ RPC⭥㬒ヅ᷉㚍㦰㸋 100㘌 ᱄᷊ⴟ㹒㡘⭩

520



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

⤯㭞 㯖㘘

⫞䎞⧄㋮⿈Ⱜ㶋⧪ RPC⭥㬒ヅ㸋⪬㬒ヅ⭥䄜⟌᷍⭩⫞⭆㞛㑠㤌

㤔᷉䔏ⱁⰢ㦂〓㾕㧌 4MB᷊㶋⧪⭥㬒ヅ㸋⪬㬒ヅ⭥㯥䐏䄜᱄㋮

⿈Ⱜ䊻⧍㬒㬒ヅ⭥㯥䐏䄜⪇ ping㋪⿷ⶕ㚠⢋᷉MDS⼮ OST᷊᷍ ⴟ

㹒㡘ㅌ⭩⫞⧍㬒㬒ヅ⭥䄜⡗⟌䊺㤞䑑㋮⿈Ⱜ᱃ㅌ㡅㪉䐤㸋''stale''᱄

Lustre㋮⿈ⰬⰉ㠻㼓䐙Ⰹ⭥㬒ヅⰯ㚻㗜䇱㵉㾦⭥ⴟ㹒㡘ⳃ㯮''ping''

㼜㻃᱄文件系统䐱㋮⿈Ⱜ⼮ⴟ㹒㡘䐏ヅ⭥㦯⼯㶙㕈』Ⱀ⼮ ping⭥㾈

䇤㼁㵍᱄

ldlm_timeout ⴟ㹒㡘⭩⫞㋮⿈Ⱜ⿹ⶕ⨖㬝 AST᷉㰙㦂㼜㤌㤔᷊⭥㬒ヅ᱄ⰵ䇻

OST᷍㚍㦰䐖㸋 20㘌ᷜⰵ䇻MDS᷍㚍㦰䐖㸋 6㘌᱄㧈⺜㋮⿈Ⱜ⿹

ⶕ AST᷍ⴟ㹒㡘ㅌⷙ㰝䄜䎞⧄⭥⧍㬒᷉㋮⿈Ⱜ⧍㬒㬒ヅ⭥䄜⟌᷊

㎕㯃㾣㦯⼯䋁㭞㈾⤃㬮⳦㰙᱄

fail_loc 㚻⤠⮘㬵䍰⹔᱄㚍㦰䐖㸋 0᷍⢎㬟⤜。⪆ⳃ〓䓃㧌㦯⼯䍰᱄

dump_on_timeout ⧍㬒㬒⪆ⳃ Lustre⮘㬵㦶䐟⭥䓋⪃᱄㚍㦰䐖㸋 0᷍⢎㬟⤜。⪆ⳃ

Lustre⮘㬵㦶䐟⭥䓋⪃᱄

dump_on_eviction ⳃ㪛㤞䑑㬒⪆ⳃ Lustre⮘㬵㦶䐟⭥䓋⪃᱄㚍㦰䐖 0᷍⢎㬟⤜。⪆

ⳃ Lustre⮘㬵㦶䐟⭥䓋⪃᱄

39.6. LNetチ㋹

LNet㾦㻃㸜䇻/proc/sys/lnet⭥䄵㻣文件䐱ᷛ

• peers -㻵㬟⪬ㅻ⮄䄲䐋⭥㰚䇱 NID᷍⤃㳂⹊䇱ⰴ㑱䓕㲍⭥㾦㻃᱄

㬟㏞ᷛ

1 # lctl get_param peers

2 nid refs state max rtr min tx min queue

3 0@lo 1 ~rtr 0 0 0 0 0 0

4 192.168.10.35@tcp 1 ~rtr 8 8 8 8 6 0

5 192.168.10.36@tcp 1 ~rtr 8 8 8 8 6 0

6 192.168.10.37@tcp 1 ~rtr 8 8 8 8 6 0
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⢎䐱ⷘ㳖㚠⼍䅆㧈㻣ᷛ

㳖㚠 㯖㘘

refs 䅞䇤ェ㭞᱄

state 㧈⺜ㅻ⮄㬨㔘䇪㡘᷍䋓⢎㬟㔘䇪㡘⭥䓕㲍᱄ⰵ䇇䐖䇱ᷛNA᷎⢎㬟ㅻ⮄⤜㬨

㔘䇪㡘᱄up/down᷎䐙㬟ㅻ⮄᷉㔘䇪㡘᷊㬨ⴒ㸋㡕Ⱀ䓕㲍᱄

max ⪬ⰵ⭩ㅻ⮄⭥䔏⫔⤃ⳃⳃ㯮㭞᱄

rtr ㋪䇤⭥㔘䇪⨆㤙㾦䇤䐖᱄

min ㏛㬘䔏⭮㔘䇪⨆㤙㾦䇤䐖᱄

tx ㋪䇤⭥ⳃ㯮㾦䇤䐖᱄

queue 』Ⱀ/㝦ⰴ䐱⭥ⳃ㯮䓽䓷ㅻ㭞᱄

㾦䇤䐖⡜⨖㬝⿐䄵䊫㿎䄜Ⰹ㭞㑠⭥操作᷉㧈㩰Ⳟ㬟㏞㰚㬟᷍max㑱㸋 8 ᱄᷊LNetⷛ䓺

㑬チ㋹㬒ヅⰯ㚻㋕⭞⭥䔏⭮㾦䇤䐖᷍䄵㻵㬟⪬㬒ヅⰯ㚻⭥ⷀⴆ䇖᱄⭮⭥㾦䇤䐖⢎㬟䓫

䊕ⷝゴ䇖᱄

⭒㣑㋪䇤⭥㾦䇤䐖᷉⪌㭅㾦䇤䐖᷊㻵㬟䊻tx㑱䐱᱄䔏⫔ⳃ㯮㾦䇤ⱏ㻵㬟䊻max䐱᷍

㣳䇡䊗⤜。ⳃ㪛⢅⿐᱄䐜䄋tx>=0᷍㈮㋪䄵㵉⺞᷉max - tx᷊⭤⨗⭒㣑』Ⱀ⭥⪌㭅㭞㑠᱄

䄜⭊tx<0᷍䋓ⶤ䐖⢎㬟ⶤⰵ⭩㳆㩰䅓㾦䇤䐖⭮ⱙ㝦ⰴ⭥⪌㭅㭞㑠᱄

rtr㑱䐱㻵㬟⭥㬨㋪⹊ⰵ⭩ㅻ⮄㬚䇤⭥㔘䇪㡘⨆㤙㭞㑠᱄㵉⺞㬚䇤㼁䇇㚄㌊⭥

peer_buffer_credits㚄㌊⤯㭞᷍㋪䄵䊻 LND⥄〓 LNet⥄⭆Ⱑ㞅䐤㔘䇪㾦䇤䐖᱄㧈⺜㗜䇱

㘘㦘㪉䐤㔘䇪㾦䇤䐖᷍䋓㚍㦰㸋 peer_credits㚄㌊⤯㭞㰚Ⰹ䅆⭥䔏⫔ⳃ㯮㾦䇤䐖᱄㗠⭒

㶙㔘䇪䄜ⰵ⭩㳆⭥㼜㻃㬒᷍䋓⭾ブⶤⰵ⭩㳆⭥㋪䇤㔘䇪㾦䇤䐖᱄㧈⺜ⶤ䐖㸋㒄᷍㚨

㗕㼜㻃ㅌ㝦ⰴ᱄㧈ⶤ䐖㸋᷍䋓㻵㬟⭩⫞㔘䇪⭥㝦ⰴ㼜㻃⭥㭞㑠᱄㧈㿉〒㦂⪴䄜ⰵ⭩

㳆㔘䇪⭥㼜㻃㭞㑠᷍㋪䄵㵉⺞᷉max_rtr_credits - rtr᷊⭤⭞᱄

LNet㻿䐧㑬⤃ⳃⳃ㯮⼮㞅ⷙ⭆ⰵ⭩ㅻ⮄⭥㔘䇪㡘⨆㤙㭞㑠᷍⪴ⱙ⡽㘃ⰵ

⭩ㅻ⮄䍝䇤㰚䇱䓫䊕᱄

• nis᷎㻵㬟ⶤㅻ⮄㩰ⰴ㑱⭒㣑ㅂ㋖䓕㌗᱄

㬟㏞ᷛ

# lctl get_param nis nid refs peer max

tx min 0@lo 3 0 0 0 0

192.168.10.34@tcp 4 8 256 256 252

⢎䐱㳖㚠⭥⼍䅆㧈㻣ᷛ
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㳖㚠 㯖㘘

nid 㶙㕈ㅴ㋻᱄

refs 㚻⤠䅞䇤㭞᱄

peer ⪬ NID㩰⮄ⰵ⮄⭥ⳃ㯮㾦䇤㭞᷍䇤䇻⮘䎜⨆⧹⭥⫔㾂᱄

max ⪬ NID⭥䔏⫔ⳃ㯮㾦䇤䐖᱄

tx ⪬ NID⭒㣑㋪䇤⭥ⳃ㯮㾦䇤䐖᱄

min ⪬ NID⭒㣑㋪䇤⭥䔏⭮㾦䇤䐖

queue 』Ⱀ/㝦ⰴ䐱⭥ⳃ㯮䓽䓷ㅻ㭞᱄

㹗ᷛ

(max - tx)㸋⭒㣑』Ⱀ⭥ⳃ㯮㭞㑠᱄』Ⱀⳃ㯮㑠⼽⫔〓䊞㎕䊞ⱁ䋓⢎㬟㋪㚽⫇䊻㸫

㳃᱄

39.7. 䊻 OST㩰㞅㋶㻱㋶ヅ

㋪䇤㋶ヅ㞅㬚䇤䁎ⳉ㬨ゴ㦉ⳉ᷍䇪 OST䐏ヅ㋪䇤㋶ヅ⭥⤜㠞⽃䓕㌗㉗Ⰹ᱄

OST䐏ヅ⭥㋪䇤㋶ヅ㼁ⰵ㠞⽃㬒᷍㬚䇤ⷝ㌍⭥䁎㞅㡘᱄㦯⼯㑞 OST⭥㋪䇤㋶ヅ

⥏⢑⧍⺞䐙Ⰹ䷱䐖㬒᷍㬚䇤ゴ㦉㞅㡘᱄

㋪䄵㬚䇤䄵㻣㑞㋪⮘⤯㭞⮘䎜㋪䇤㋶ヅ⤝ᷛ

• lod.*.qos_threshold_rr᷎䊻⪬文件䐱㪉䐤⪴䁎ⳉ㣱⭞ゴ㦉ⳉ⭥䷱䐖᱄

㚍㦰㤊㌗㻣᷍㦯⼯㑞 OST⭥⤜㠞⽃Ⱙ⫐⭞ 17%㬒᷍㣱⭞ゴ㦉㰄ⳉ᱄

• lod.*.qos_prio_free᷎㋪䊻ⶤ文件䐱⮘䎜ゴ㦉㞅㡘㬚䇤⭥ゴ㦉䇦㻩᱄䋗

ゴqos_prio_free⭥䐖。䋗ゴ㗠 OST㩰㋪䇤㋶ヅ㑠⭥㦉䐹᷍ブ㩺㳖⫙䊻 OST

䐏ヅ⭥⤝᱄㚍㦰䐖㸋 91%⭥㦉䐹〚䇻㋪䇤㋶ヅ䐹㾣㠞⽃᷍9%⭥㦉䐹〚䇻 OST

㠞⽃᱄⭒㋪䇤㋶ヅ䇦㻩㪉䐤㸋 100㬒᷍ゴ㦉㡘䋓㶋㦌〚䇻㋪䇤㋶ヅ᷍㣳⤜䊺㬫

䇤㳖⫙⿐㰄ⳉ᱄

• osp.*.reserved_mb_low᷎㧈⺜㋪䇤㋶ヅ⭮䇻⪬⢋䓝᷍䋓㵄䐚㞅ⰵ㼔᱄㚍㦰

䐖㸋䓽 OST⫔㾂⭥ 0.1%᱄᷉ 䊻 Lustre 2.9䐱䅞㧌᷊

• osp.*.reserved_mb_high᷎㧈⺜㋪䇤㋶ヅⷀ䇻⪬⢋䓝᷍䋓㋋㬝㞅ⰵ㼔᱄㚍

㦰䐖㸋䓽 OST⫔㾂⭥ 0.2%᱄᷉ 䊻 Lustre 2.9䐱䅞㧌᷊
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39.8. 㞅䐤㰙

lru_size⤯㭞䇤䇻㋹䐧 LRU⫇㰙ⰴ㑱䐱⭥㋮⿈Ⱜ㰙㭞㑠᱄LRU⭥⫔㾂㬨〚䇻

䊹㎕㆙㾱Ⱀ㲍䇦⿐⭥᷍㉀䇱⤜㵍⹅作䊹᷉㧈⭨㔝/⹚ㅉㅻ⮄⼮ェ㰄/⡙⳾ㅻ⮄⤜㵍᷊

⭥ㅻ⮄㋪䇤㰙⭥㭞㑠䄓⤜㵍᱄

㋪䇤㰙⭥䓽㭞㬨ⴟ㹒㡘 RAM⭥⼐㭞᱄㚍㦰㻿䐧㸋㗠 1MB RAM50㰙᱄㧈⺜㚻⫇

䁚㑇⺞⫔᷍LRU䋓ⷝ㾂᱄ⴟ㹒㡘㩰⭥㰙㭞㑠⡜㻿䐧㸋㗠ⴟ㹒㡘⭥ OST㭞㑠᱃㋮⿈Ⱜ

㭞㑠᱃㋮⿈Ⱜ㩰㰚㪉䐤⭥lru_size䐖㧞䎀⭥⧬〞᷍㧈㻣㰚㬟ᷛ

• 㡕䇤 LRU ⫔㾂䓵Ⱀ⮘䎜᷍㤌ㅌlru_size⤯㭞㪉䐤㸋 0᱄䊻䎃䐷㤊㌗㻣᷍

lru_size⤯㭞ㅌ㻵㬟⭝⨗㬒㬚䇤⭥⭒㣑㰙㭞㑠᱄LRU⫔㾂䓵Ⱀ⮘䎜㚍㦰㡕Ⱀ᱄

• 䐙Ⰹ䔏⫔㰙㭞㑠᷍㤌ㅌlru_size⤯㭞㪉䐤㸋⳨㒄䐖᷍㵉⧄㬨㋮⿈Ⱜ⭥ CPU㭞㑠

⭥ 100⡗䔔䇳᱄ㅉ䅊㛛㆗䊻䇤⿈䄵ㅜ⿆Ⳟ㬞ⳤ㸫文件系统⭥゙⭨㔝ㅻ⮄㩰䋗ゴ

LRU⫔㾂᱄

㤆⨞⭆㋮⿈Ⱜ㩰⭥ LRU᷍㯃㾣㋮⿈Ⱜ⫇ⱙ⤜ⷝⶥlru_size䐖᷍㤌䊬㾱ᷛ

1 $ lctl set_param ldlm.namespaces.osc_name|mdc_name.lru_size=clear

㧈⺜ㅌ LRU⫔㾂㪉䐤⭤⡩㻷䇱㸕㬚䇤㰙㭞㑠ⷝ㾂᷍䋓㸕㬚䇤⭥㰙ㅌ⡜㑃ゕ㦂㼜᱄

㬚䇤clear㦂㼜㰚䇱㰙ⱙ⤜ⷝⶥⶤ䐖᱄

䓃䅃

lru_size⤯㭞䐜㚽㵉⺞lctl set_param㆙㾱䊾㬒㪉䐤᷉⤜㚽㆙㾱䇡㈤㪉䐤 ᱄᷊

㆜䇤 LRU⫔㾂⮘䎜᷍㤌䊻 Lustre㋮⿈Ⱜ㩰䊬㾱ᷛ

1 $ lctl set_param ldlm.namespaces.*osc*.lru_size=5000

㦘Ⰹ㬻䈉⭥Ⱀ㲍 LRU⫔㾂⮘䎜⭥㰙㭞᷍㤌䊬㾱ᷛ

1 $ lctl get_param ldlm.namespaces.*.pool.limit

lru_max_age⤯㭞䇤䇻㋹䐧 LRU⫇㰙ⰴ㑱䐱㋮⿈Ⱜ㰙⭥㰙㒅᷉㬒⧅ ᱄᷊䎃䂚㋪

䄵㻿䐧㸕㬚䇤⭥㰙䊻㋮⿈Ⱜ⫇⭥㬒ヅ᷍⡽㘃㻱䐤⭥㋮⿈Ⱜ⧷䇱㰙⭥㬒ヅ⺞⧅᷍⪴ⱙブ

㩺㑬㋮⿈Ⱜ⼮ⴟ㹒㡘⭥㚻⫇䍝䇤᷍㵍㬒䄓ブ㩺㑬ⴟ㹒㡘⿷ⶕ㠻ヅ⭥⹅作᱄

lru_max_age䄵⼢㘌㸋⭆㸜㆙㾱㪉䐤⼮⫓䇂᷍㚍㦰㸋 3900000⼢㘌᷉65䐴 ᱄᷊

⪴ Lustre 2.11㋋㬝᷍⨞㑬䄵⼢㘌㸋⭆㸜㪉䐤䔏⫔㰙㒅㶃᷍㋪䄵䇤s〓ms作㸋⽔䓛

⢑⢎㬟㘌〓⼢㘌᱄㏞㧈ㅌ㋮⿈Ⱜ⭥䔏⫔㰙㒅㪉䐤㸋 15䐴᷉900s᷊䊬㾱ᷛ

1 # lctl set_param ldlm.namespaces.*MDT*.lru_max_age=900s

2 # lctl get_param ldlm.namespaces.*MDT*.lru_max_age

3 ldlm.namespaces.myth-MDT0000-mdc-ffff8804296c2800.lru_max_age=900000
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39.9. 㪉䐤MDS⼮ OSS㼀⧭ェ㭞

MDS⼮ OSS㼀⧭ェ㭞⭥㋪⮘⤯㭞㋪䇤䇻㪉䐤䔏㾂⼮䔏⫔㼀⧭ェ㭞᷍〓〒㦂㻣⢎䐱

㰚㑱ⴟ㹒⭥⭒㣑䊬㾱⭥㼀⧭㭞᱄

ⴟ㹒 㯖㘘

mds.MDS.mdt 䑘䄋䊋㭞㈾操作

mds.MDS.mdt_readpage 䊋㭞㈾ readdir

mds.MDS.mdt_setattr 䊋㭞㈾ setattr/close操作

ost.OSS.ost 䑘䄋㭞㈾操作

ost.OSS.ost_io 㞛㑠㭞㈾ I/O

ost.OSS.ost_create OSTⰵ㼔䊅⪕ㅉ

ldlm.services.ldlm_canceld DLM㰙㦂㼜

ldlm.services.ldlm_cbd DLM㰙㬻䈉

ⰵ䇻㗠ⴟ㹒᷍㋪⮘⤯㭞㧈㻣㰚㬟ᷛ

• 䊾㬒⭹㪉䐤⪬⤯㭞ᷛ

# lctl set_param service.threads_min|max|started=num

• 䇡㈤⭹㪉䐤⪬⤯㭞ᷛ

# lctl conf_param obdname|fsname.obdtype.threads_min|max|started

Lustre 2.5ゑ䄵㩰⟇⡟㤌䊬㾱ᷛ

# lctl set_param -P service.threads_min|max|started

䄵 㻣 㬟 ㏞ 㻵 㬟 㑬 㧈 ⼯ 㪉 䐤 㼀 ⧭ ェ 㰄 ゑ 㧈 ⼯ 㬚 䇤

service.threads_min|max|started⤯㭞〒㦂 ost_ioⴟ㹒⭒㣑䊬㾱⭥㼀⧭

㭞᱄

• 〒㦂䊬㾱⭥㼀⧭㭞ᷛ

1 # lctl get_param ost.OSS.ost_io.threads_started

2 ost.OSS.ost_io.threads_started=128

• 㪉䐤㼀⧭㭞⭥䔏⫔䐖 (512)ᷛ

1 # lctl get_param ost.OSS.ost_io.threads_max

2 ost.OSS.ost_io.threads_max=512

525



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

• 㸋⡽㘃⫇⪃䐹䊹〓䎌ⰵ㤌㤔㭞䔊᷍㪉䐤㼀⧭㭞⭥䔏⫔䐖 (256)ᷛ

1 # lctl set_param ost.OSS.ost_io.threads_max=256

2 ost.OSS.ost_io.threads_max=256

• ㅌ㼀⧭㭞⭥䔏⫔䐖䇡㈤⭹㪉䐤㸋 256ᷛ

# lctl conf_param testfs.ost.ost_io.threads_max=256

Lustre 2.5ゑ䄵㩰⟇⡟㤌䊬㾱ᷛ

# lctl set_param -P ost.OSS.ost_io.threads_max=256

ost.OSS.ost_ io.threads_max=256

• ⥊㋕threads_max㪉䐤䄲ゅ』᷍㤌䊬㾱ᷛ

1 # lctl get_param ost.OSS.ost_io.threads_max

2 ost.OSS.ost_io.threads_max=256

䓃䅃

㧈⺜䊻文件系统䊬㾱㬒ⷝⶥ㑬ⴟ㹒㼀⧭㭞᷍䋓⪬ⷝⶥ䊻文件系统㵄䐚䊬㾱㣑㋪㚽⤜

。㪛㾈᱄⧍⺞㾣㪉䐤⭥threads_max䐖⭥䎞䊻䊬㾱⭥ⴟ㹒㼀⧭⤜。⡜㵄䐚᱄

39.10. ⮘㬵㦶䐟

Lustre 。㚍㦰㪛⧪㰚䇱操作⭥㼋㻙㦶䐟䄵ⶉ䑛⮘㬵᱄㋪㵉⺞lctl get_param

debug䍳⭞⮘㬵⭥㼁⢋䐟᱄

⮘㬵⭥㋋㼛。䇑㼍 Lustre文件系统⭥㾵㚽᱄䅓⪬᷍㸋䔏㾂⿐⮘㬵ⰵ㾵㚽⭥䇑㼍᷍㋪

䄵ㅖ⭮⮘㬵⢑᱄䎃。䇑㼍⫇⪃䊻㚻⤠㦶䐟⨆㤙䐱⭥⮘㬵㾦㻃㑠᷍⭌⤜。ⶥ⢅ syslog

⭥㾦㻃㑠᱄⭒㛛㿉䄋㬶ゐ㦶䐟䇤䇻⮘㬵ⷘ䐷㸫㳃㬒᷍㋪䄵㳂ⷀ⮘㬵⢑᱄

㋪䄵㬚䇤''ⴜ⼦㘜⧧''㎕㪉䐤⮘㬵䁻㕌᷍㡅㉀㳆ⷒ㬞㧈㻣ᷛ

• 䂊䐅㬚䇤⭥⮘㬵⢑᷍㤌䊬㾱䄵㻣㘝㒏㎕ネ⥊䇤䇻㋹䐧⮘㬵⭥⤯㭞ᷛ

# lctl get_param debug debug= ioctl neterror warning error

emerg ha config console

• ⡶⮘㬵᷉㶙㕈⫎㹔⮘㬵⨞㶃᷊᷍ 㤌䊻㰚䇱㼁ㅻ⮄㩰䊬㾱䄵㻣㘝㒏ᷛ

# sysctl -w lnet.debug="neterror" debug = neterror

• 㧈㿉㶋㦌⡶⮘㬵᷍㤌䊻㰚䇱㼁ㅻ⮄㩰䊬㾱䄵㻣㘝㒏ᷛ

# sysctl -w lnet.debug=0 debug = 0
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• 㸋㪛⥛㈔㪉䐤㬫⭒⭥⮘㬵⢑᷍㤌䊬㾱ᷛ

# lctl set_param debug="warning dlmtrace error emerg ha

rpctrace vfstrace" debug=warning dlmtrace error emerg ha

rpctrace vfstrace

⪬㬟㏞䐱㻵㬟⭥⢋䐟㬶ゐ㑬䔄⹜⭥ⷀ㾦㻃䄵⟐䑛⮘㬵᷍⭌㰝㗨⤜。ⰵ㾵㚽䋍⧪㦯

⼯䁰䐹䇑㼍᱄

• 㸋䄲㈎㪉䐤⭥⢋䐟㳎ゴ㾣⢋䐟᷍㤌䊻㗠⢋䐟㣑㘇ゴ㩰''+''ᷛ

# lctl set_param debug="+neterror +ha" debug=+neterror +ha

# lctl get_param debug debug=neterror warning error emerg ha

console

• 䄧⨞⢋䐟᷍㤌䊻⢋䐟㣑ゴ''-''ᷛ

# lctl set_param debug="-ha" debug=-ha # lctl get_param

debug debug=neterror warning error emerg console

⮘㬵⤯㭞⟝㎉ᷛ

• subsystem_debug᷎㋹䐧䓴系统⭥⮘㬵㦶䐟᱄

• debug_path᷎䐙㬟⡜䓵Ⱀ〓手Ⱀ⪆ⳃ㬒⮘㬵㦶䐟䓋⪃⭥㸜䐤᱄

• 㚍㦰㔘㈗㬨/tmp/lustre-log᱄

㋪㬚䇤䄵㻣㘝㒏㪉䐤䎃㾊⤯㭞ᷛ

1 sysctl -w lnet.debug={value}

㡅㰜⤯㭞ᷛ

• panic_on_lbug ᷎⭒ Lustre 㧎件ネ⥃⭞㚻⤠㸫㳃᷉LBUG㦶䐟㳖㚠᷊㬒᷍。⮘

䇤''panic''᷍⪴ⱙ⭝䐣ㅻ⮄⡡㎄᱄䊻㞅䐤㚻⼬⡡㎄䓋⪃㬖䇤⧭㿓㬒᷍䎃䇩㡅䇱䇤᱄

Lustre㧎件ネ⥃⭞㚻⤠⤜䄜䐣㬒᷍ㅌ⪆ⳃ䍰䓋⪃᱄

• upcall᷎䊫㿎㛛䐙Ⰹ䊻䈗⭞LBUG㦶䐟㳖㚠㬒⮘䇤⭥ⱟ㆙䐧文件⭥㔘㈗᱄㬚䇤䄵

㻣㯥⤯㭞⮘䇤⪬ⱟ㆙䐧文件ᷛ

• 䓷ⴜ⪏''LBUG''

• LBUGⳃ㪛⭥文件

• ⼐㭞㘜⧧

• 文件䐱⭥㾱⼦
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39.10.1. ㆃ㹗 OST统ェ㭞㈾

OST stats文件㋪䇤䇻㳂⹊㗠 OST』Ⱀ⭥统ェ㾦㻃᱄㏞㧈ᷛ

1 # lctl get_param osc.testfs-OST0000-osc.stats

2 snapshot_time 1189732762.835363

3 ost_create 1

4 ost_get_info 1

5 ost_connect 1

6 ost_set_info 1

7 obd_ping 212

㋪㬚䇤llstat㬖䇤⧭㿓チ㬴䄜Ⱟ㬒ヅ㚻⭥统ェ㾦㻃᱄

䄋㤆⨞统ェ㾦㻃᷍㤌㬚䇤lcstat⭥-c䁂㼏᱄䐙Ⰹ⡉统ェ㾦㻃⭥㠖㔫᷉䄵㘌㸋⭆

㸜᷊᷍ 㤌㬚䇤-i䁂㼏᱄䊻㻣㘇⭥㬟㏞䐱᷍㬚䇤㑬-c䁂㼏㻩㤆⨞统ェ㾦㻃᷍-i10䁂㼏㪉䐤

㸋㗠 10㘌⡉䄜⪯统ェ㾦㻃ᷛ

1 $ llstat -c -i10 ost_io

2

3 /usr/bin/llstat: STATS on 06/06/07

4 /proc/fs/lustre/ost/OSS/ost_io/ stats on 192.168.16.35@tcp

5 snapshot_time 1181074093.276072

6

7 /proc/fs/lustre/ost/OSS/ost_io/stats @ 1181074103.284895

8 Name Cur. Cur. #

9 Count Rate Events Unit last min avg max stddev

10 req_waittime 8 0 8 [usec] 2078 34 259.75 868 317.49

11 req_qdepth 8 0 8 [reqs] 1 0 0.12 1 0.35

12 req_active 8 0 8 [reqs] 11 1 1.39 2 0.52

13 reqbuf_avail 8 0 8 [bufs] 511 63 63.88 64 0.35

14 ost_write 8 0 8 [bytes] 169767 72914 212209.62 397579 91874.29

15

16 /proc/fs/lustre/ost/OSS/ost_io/stats @ 1181074113.290180

17 Name Cur. Cur. #

18 Count Rate Events Unit last min avg max stddev

19 req_waittime 31 3 39 [usec] 30011 34 822.79 12245 2047.71

20 req_qdepth 31 3 39 [reqs] 0 0 0.03 1 0.16

21 req_active 31 3 39 [reqs] 58 1 1.77 3 0.74

22 reqbuf_avail 31 3 39 [bufs] 1977 63 63.79 64 0.41
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23 ost_write 30 3 39 [bytes] 1028467 15019 315325.16 910694 197776.51

24

25 /proc/fs/lustre/ost/OSS/ost_io/stats @ 1181074123.325560

26 Name Cur. Cur. #

27 Count Rate Events Unit last min avg max stddev

28 req_waittime 21 2 60 [usec] 14970 34 784.32 12245 1878.66

29 req_qdepth 21 2 60 [reqs] 0 0 0.02 1 0.13

30 req_active 21 2 60 [reqs] 33 1 1.70 3 0.70

31 reqbuf_avail 21 2 60 [bufs] 1341 63 63.82 64 0.39

32 ost_write 21 2 59 [bytes] 7648424 15019 332725.08 910694

180397.87

⪬㬟㏞䐱㗠䄜㑱⭥⼍䅆㧈㻣ᷛ

⤯㭞 㯖㘘

Name ⴟ㹒㬣件⭥㘜⧧᱄䇱㰚ⷛ䓺⭥ⴟ㹒㬣件⭥㯖㘘᷍㤌⤯䊥㻣⢎᱄

Cur. Count 䊻䔏⽔䄜ヅⷕ䐱ⳃ㯮⭥㗠䐷㏁㾮⭥㬣件㭞᱄

Cur. Rate 䔏⽔䄜㬒ヅヅⷕ㚻㗠㘌⭥㬣件㭞᱄

# Events 䓵㬣件㤆⨞䄵㎕⪬㏁㬣件⭥䓽㭞᱄

Unit ⶤ统ェ㾦㻃⭥Ⱙ㑠⭆㸜᷉㸃㘌᱃㤌㤔㭞᱃⨆㤙㭞 ᱄᷊

last 䎃㾊㬣件䊻㰝㗨⭞⫐⭥䔏⽔䄜㬒ヅヅⷕ㚻⭥㠞㉚㯺㔫᷉㗠⭆㸜/㬣件 ᱄᷊

㏞㧈᷍䊻㩰㘇⭥ost_destroy㏞䓴䐱᷍ⰵ䇻㣑 10㘌㚻⭥ 400ⰵ㼔㎕㯖᷍

㗠⪯ost_destroy㠞㉚㿉䄋 736㸃㘌᱄

min ⴟ㹒㡕Ⱀ䄵㎕⭥䔏⭮㯺㔫᷉㗠⭆㸜/㬣件 ᱄᷊

avg 㠞㉚㯺㔫᱄

max 䔏ⷀ㯺㔫᱄

stddev ⢋䓝⥏᷉䄜㾊㤊㌗㻣⤜㑱㧌ェ㰄 ᱄᷊

㻣⢎㑱⨗㑬㰚䇱ⴟ㹒⹓䇱⭥㬣件ᷛ

⤯㭞 㯖㘘

req_waittime 㤌㤔䊻㋪䇤ⴟ㹒㡘㼀⧭⪇㏎䐏㣑䊻ⰴ㑱䐱⭩⫞⭥㬒ヅ᱄

req_qdepth ⪬ⴟ㹒⭥ⰴ㑱䐱⭩⫞⪇㏎⭥㤌㤔㭞᱄
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⤯㭞 㯖㘘

req_active ⭒㣑䎞䊻⪇㏎⭥㤌㤔㭞᱄

reqbuf_avail ⪬ⴟ㹒⭥㸕㈎㤌㤔⭥ lnet㤌㤔⨆㤙㭞᱄

㻣⢎㑱⨗㑬䄜㾊䈌ⴟ㹒䇱⭥㉀㳆㬣件ᷛ|⤯㭞 |㯖㘘 | | ----------- | -----------------------

------------------------- | |ldlm_enqueue |⥊䁐㰙㧌ⰴ⭥㬒ヅ᷉⟝㎉䊻 MDS㩰⫓㋋文件⭥

㬒ヅ ᱄᷊| | mds_reint |⪇㏎䄜㳖MDS㾿ⶥエ㔝㰚㿉⭥㬒ヅ᷉⟝㎉create, mkdir, | | |

unlink, rename⼮setattr ᱄᷊|

39.10.2. MDT统ェ㭞㈾ㆃ㹗

MDT stats文件㋪䇤䇻⟐䑛MDSⷛ䓺MDT统ェ㾦㻃᱄䄵㻣㸋MDT统ェ㾦㻃文

件⭥㭅⨗㬟㏞᱄

1 # lctl get_param mds.*-MDT0000.stats

2 snapshot_time 1244832003.676892 secs.usecs

3 open 2 samples [reqs]

4 close 1 samples [reqs]

5 getxattr 3 samples [reqs]

6 process_config 1 samples [reqs]

7 connect 2 samples [reqs]

8 disconnect 2 samples [reqs]

9 statfs 3 samples [reqs]

10 setattr 1 samples [reqs]

11 getattr 3 samples [reqs]

12 llog_init 6 samples [reqs]

13 notify 16 samples [reqs]

⭻㯥㬏䍣䇤⿈㬖䇤⧭㿓

40.1. lfs

lfs㬖䇤⧭㿓㋪䇤䇻䇤⿈㞅䐤⼮チ㋹᱄

40.1.1. ⹄ⶦ

1 lfs
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2 lfs changelog [--follow] mdt_name [startrec [endrec]]

3 lfs changelog_clear mdt_name id endrec

4 lfs check mds|osts|servers

5 lfs data_version [-nrw] filename

6 lfs df [-i] [-h] [--pool]-p fsname[.pool] [path] [--lazy]

7 lfs find [[!] --atime|-A [-+]N] [[!] --mtime|-M [-+]N]

8 [[!] --ctime|-C [-+]N] [--maxdepth|-D N] [--name|-n pattern]

9 [--print|-p] [--print0|-P] [[!] --obd|-O ost_name[,ost_name...]]

10 [[!] --size|-S [+-]N[kMGTPE]] --type |-t {bcdflpsD}]

11 [[!] --gid|-g|--group|-G gname|gid]

12 [[!] --uid|-u|--user|-U uname|uid]

13 dirname|filename

14 lfs getname [-h]|[path...]

15 lfs getstripe [--obd|-O ost_name] [--quiet|-q] [--verbose|-v]

16 [--stripe-count|-c] [--stripe-index|-i]

17 [--stripe-size|-s] [--pool|-p] [--directory|-d]

18 [--mdt-index|-M] [--recursive|-r] [--raw|-R]

19 [--layout|-L]

20 dirname|filename ...

21 lfs setstripe [--size|-s stripe_size] [--stripe-count|-c stripe_count]

22 [--overstripe-count|-C stripe_count]

23 [--stripe-index|-i start_ost_index]

24 [--ost-list|-o ost_indicies]

25 [--pool|-p pool]

26 dirname|filename

27 lfs setstripe -d dir

28 lfs osts [path]

29 lfs pool_list filesystem[.pool]| pathname

30 lfs quota [-q] [-v] [-h] [-o obd_uuid|-I ost_idx|-i mdt_idx]

31 [-u username|uid|-g group|gid|-p projid] /mount_point

32 lfs quota -t -u|-g|-p /mount_point

33 lfs setquota {-u|--user|-g|--group|-p|--project} uname|uid|gname|gid|projid

34 [--block-softlimit block_softlimit]

35 [--block-hardlimit block_hardlimit]

36 [--inode-softlimit inode_softlimit]

37 [--inode-hardlimit inode_hardlimit]
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38 /mount_point

39 lfs setquota -u|--user|-g|--group|-p|--project uname|uid|gname|gid|projid

40 [-b block_softlimit] [-B block_hardlimit]

41 [-i inode-softlimit] [-I inode_hardlimit]

42 /mount_point

43 lfs setquota -t -u|-g|-p [--block-grace block_grace]

44 [--inode-grace inode_grace]

45 /mount_point

46 lfs setquota -t -u|-g|-p [-b block_grace] [-i inode_grace]

47 /mount_point

48 lfs help

䓃䅃

䊻㩰㘇⭥㏞䓴䐱᷍/mount_point⤯㭞䐙⭥㬨 Lustre文件系统⭥䊹⮄᱄

䊻㎰⟇⡟䐱᷍lfs quota⭥㭅⨗⳨⧄㼋㻙᷍⟝⼍ゐ㦛ⳗ㸈⭥㞅ⱏ统ェ㾦㻃᷉⟝㎉

䇤⿈/䔊⭥ゐ㦛ⳗ㸈㻿䐧䄵ゑ䇤⿈/䔊⭥ゐ㦛ⳗ㸈㬚䇤㤊㌗᷊᷍ 䄵ゑ㗠MDS/OST⭥统ェ

㾦㻃᱄㻷䊻᷍㚍㦰㤊㌗㻣᷍䔏㾣⭥lfs quota㆗㳂⹊ゐ㦛ⳗ㸈⭥统ェ㾦㻃᱄䄋〒㦂ゐ㦛

ⳗ㸈㻿䐧᱃㬚䇤㤊㌗䄵ゑ统ェ㾦㻃⭥㶋䎜⡉᷍㤌䊻lfs quota䐱㬚䇤-v䁂㼏᱄

᷉Lustre 2.8䅞㧌᷊

quotacheck᱃quotaon⼮quotaoff䓴㘝㒏䊻 Lustre 2.4⟇⡟䐱㡛䇤᷍⤃䊻 Lustre

2.8⟇⡟䐱㶋㦌㩟⨞᱄䇻㞅䐤⼮ネ⥊㞅ⱏ⭥㻙ㅻ᷍㤌⤯ボ⭻ 25.2ㅻ᷍``㡕䇤⪦㝭㞅ⱏ''᱄

40.1.2. 㯖㘘

lfs㬖䇤⧭㿓㋪䇤䇻⪕ㅉ㉀䇱㲹Ⰹ㳖⫙㚄㬞⭥㾣文件᱃㦘Ⰹ㚍㦰㳖⫙㚄㬞᱃㬶ゐ㲹

Ⰹ文件⭥㎊䍚㭕㾵᷉ⰵ㼔⢁⼦⼮㸜䐤 ᱃᷊⥊䍳㉀䇱㲹Ⰹ㭕㾵⭥文件᱃㑱⨗ OST㾦㻃〓㪉

䐤㞅ⱏ㻿䐧᱄㰝㋪䄵䊻㗜䇱㦯⼯⤯㭞⭥㤊㌗㻣䄵ㅜ⿆Ⳟ㬞㆙㾱⮘䇤᷍䄓㋪䄵䊻⳨ㅜ⿆㚄

㬞㻣㬚䇤䐈⧷⭥㚔䄜⤯㭞㆙㾱⮘䇤᱄

40.1.3. 䁂㼏

㻣⢎㑱⨗㑬 lfs⭥䄜㾊⤜㵍䁂㼏᱄〒㦂㶋䎜㑱⢎㤌䊻 lfs⪑㋻㻣㭅㧌help᱄

䁂㼏 㯖㘘

changelog 㻵㬟MDT㩰⭥䊋㭞㈾ⷝⶥ᱄㡑⮄⼮䐶⮄㬨㋪䁂⭥᱄

--follow䁂㼏。䔉䐚㾣⭥ⷝⶥᷜ⪬䁂㼏㆗⭒䐒ㅴ䊬㾱䊻MDT

ㅻ⮄㩰㬒䇱㾈᱄
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䁂㼏 㯖㘘

changelog_clear ⢎㬟㚔㬚䇤䎀*id*䄲ⰵ *endrec*䐏㣑⭥ changelogエ㔝⤜䊺

ⶱ㾬㦅᷍ゕ䊫㿎MDT㬮⳦⪦㝭㋶ヅ᱄*endrec *㸋 0䋓⢎㬟

⭒㣑⭥䔏⽔䄜㳖エ㔝᱄⡹㿌㬚䇤lctl䊻MDTㅻ⮄㩰䓃册

Changelog㬚䇤䎀᱄

check 㻵㬟MDS〓 OST᷉䊻㘝㒏䐱䐙Ⰹ᷊〓㰚䇱ⴟ㹒㡘᷉MDS⼮

OST᷊⭥䓕㲍᱄

data_version [-nrw]

filename

㻵㬟文件㭞㈾⭥⭒㣑⟇⡟᱄㧈⺜䐙Ⰹ㑬 -n᷍䋓Ⱒ㦂㭞㈾⟇⡟᷍

⤜ゴ㰙᱄䅓⪬᷍㧈⺜文件系统㋮⿈Ⱜ㩰䇱䋁⭥⫇᷍㭞㈾⟇⡟

㋪㚽䄲㈎⺞㬒᷍⭌䎃䁂㼏⤜。㣠䐧㯃㾣㭞㈾᷍ⰵ文件系统⭥

䇑㼍ㅰ㾂᱄㧈⺜䐙Ⰹ㑬 -r᷍⤜。㣠䐧㯃㾣㭞㈾᷍ⰵ文件系统⭥

䇑㼍ㅰ㾂᱄㧈⺜䐙Ⰹ㑬 -r᷍㭞㈾⟇⡟。䊻㋮⿈Ⱜ㩰⭥䋁䄔⡜㯃

㾣⽔Ⱒ㦂᱄㧈⺜䐙Ⰹ㑬 -w᷍㭞㈾⟇⡟。䊻㋮⿈Ⱜ⭥㰚䇱⫇䄔

㘇⡜㯃㾣⽔Ⱒ㦂᱄ゕ㬚㬚䇤-r〓-w᷍䄓䇱㋪㚽⨗㻷㈛䎚⭥㤊

㌗᷍㰚䄵䊻操作㣑⽔Ⱍ䄋ネ⥊㭞㈾⟇⡟᷍䄵㦘Ⰹ㭞㈾䊻操作⺞

⧭䐱㗜䇱ⳃ㪛⢅⿐᱄㭞㈾⟇⡟㬨文件䐱㰚䇱㭞㈾ⰵ㼔⭥䔏⽔䄜

⪯㳂ㅜ⭥㬣㹒⢁⼦䐏⼮᱄HSM⥀㔵䅞㤇㬚䇤㰝䂊䐅文件㭞㈾䊻

⺊⭖操作㠻ヅ〓䊻ⳃ⤝操作䐏㣑㬨ⴒ⡜ⷝⶥ᱄䊻⳨䔉㧜㚄㬞㻣

㆙㾱 OST㣉䄧㬒䄓㬚䇤㰝᷍䑘䄋䇤䇻䂊䊻㭞㈾ⶕ䐧䐅文件㭞㈾

⺞⧭䐱㗜䇱⡜ⷝⶥ᱄

df [-i] [-h] [--pool|-p

fsname [. pool] [

path] [--lazy]

㬚䇤-i⡉㗠MDT〓 OST⭥文件系统⪦㝭㋶ヅ㬚䇤㤊㌗᱃

inode㬚䇤㤊㌗᷍〓䎀 OST䓴ゐ⭥㬖䇤㤊㌗᷉㧈⺜㬚䇤-p䁂㼏

䐙Ⰹ㑬⧹ ᱄᷊㚍㦰⡉㰚䇱䄲䊹 Lustre文件系统⭥㬚䇤㤊㌗᱄

㧈⺜⟝⼍path䁂㼏᷍䋓㆗⡉䐙Ⰹ文件系统⭥㬚䇤㤊㌗᱄㧈

⺜⟝⼍-h䁂㼏᷍䋓䄵Ⳟ⢄㦬㏁⥊㋕⭥ⷒ㬞㭅⨗ㆂ⺜᷍㸋Mega-᱃

Giga-᱃Tera-᱃Peta-〓 Exabytes㬚䇤 SI base-2⽔䓛᱄㧈⺜䐙Ⰹ

㑬--lazy䁂㼏᷍䋓ㅌ㳙⺞⭒㣑䈌㋮⿈Ⱜⰰ㋋㑍ㅴ⭥㰚䇱 OST᱄

㬚䇤--lazy䁂㼏㋪䔉䐚 OST㵲〛㬒⭥df㭅⨗᷍㆗Ⳗ⿹⭒㣑㋪

䄵ⳤ㸫⭥ OST㩰⭥㋶ヅ᱄㋪䄵㡕䇤llite.*.lazystatfs㋪

⮘⤯㭞᷍㬚㡅⧪㸋㰚䇱statfs()操作⭥㚍㦰㾱㸋᱄

find 㯲㰘䄵ⷙⰉ㚠㔝/文件㘜㸋ⷚ⭥㚠㔝㭘䄵⥊䍳䈌ⷙⰉ⤯㭞㠆㞅⭥

文件᱄䊻䁂㼏㣑㬚䇤!⢎㬟ⴒⰉ᷉ゕ䈌⤯㭞⤜㠆㞅⭥文件 ᱄᷊䊻

㭞䐖䐏㣑㬚䇤+⢎㬟㯲㰘䈌⤯㭞⡟㪎〓ⷝ⫔䐖㠆㞅⭥文件ᷜ㬚

䇤-⢎㬟㯲㰘䈌⤯㭞⡟㪎〓ⷝ㾂䐖㠆㞅⭥文件᱄
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䁂㼏 㯖㘘

--atime 䔏⽔䄜⪯ⳤ㸫㬨 N*24㾂㬒㣑⭥文件᷉㸿ⳉ⡄䐅atime䊻ゐ㦛

䐱⡄⧷䄜䐣 ᱄᷊㋮⿈Ⱜ⪇㏎Ⱒ㤌㤔㬒。ⷝ㾣atime᷍㚍㦰㤊㌗

㻣᷍atime䐖ㅌ䊾㬒㾕㧌 OST᱄文件⡶㬒᷍atime䐖ㅌ⧷㈤

㾕㧌MDT᱄⭌⪦㝭atime䐜䇱䊻atime⧍⺞ 60㘌

᷉mds.*.atime_diff)㬒⤦。ⷝ㾣᱄᷉Lustre 2.14䅞㧌᷊䊻 Lustre

2.14䐱᷍㋪䄵ㅌ OST㪉䐤㸋䈌㗠ⰵ㼔䄜㡑⧷㈤⫇⪃ atime᷍

䎃䂚䊻㬚䇤㏁㯧㘜㸋 obdfilter.*.atime_diff⤯㭞⧅㬒ヅ⫓㋋⭥文

件㬒᷍㚽⹜〒⭤ⷝ䓝㦘⭥⧷㈤ atimeⷝ㾣᱄Lustre㧎件㋝㔨㑬㰚

䇱 OST⼮MDT⭥䔏㾣㬒ヅ᱄㧈⺜asetattr䇪䇤⿈㪉䐤᷍䋓

㡅䊻MDT⼮ OST㩰Ⱍ。ⷝ㾣᷍⤃䊫㿎atime䐖ⷝⶥ㸋ⷝ㾣⭥

䐖᱄

--ctime 㩰⪯文件䓕㲍⢅ⷝⳃ㪛䊻 N*24㾂㬒㣑⭥文件᱄

--mtime 㩰⪯文件㚻㦾⢅ⷝⳃ㪛䊻 N*24㾂㬒㣑⭥文件᱄

--obd 䊻㲹Ⰹ OST㩰䇱ⰵ㼔⭥文件᱄

--size 㲹Ⰹ文件⫔㾂⭥文件᱄文件⫔㾂㚍㦰⭆㸜㸋 bytes᷍〓䎀ⷙ⨗⽔

䓛㸋 kilo-, Mega-, Giga-, Tera-, Peta-⭥⤜㵍⭆㸜᱄

--type ㉀䇱㏁㾮 block᱃character᱃directory᱃pipe᱃file᱃symlink᱃

socket᱃door⭥文件 (䊻 Solaris操作系统䐱㬚䇤 ᱄᷊

--uid 䇱䐙Ⰹ䇤⿈㭞䓷 ID⭥文件᱄

--user 䐙Ⰹ䇤⿈᷉㋪㬚䇤䇤⿈㭞䓷 ID᷊㰚䇱⭥文件᱄

--gid 䇱䐙Ⰹ䔊 ID⭥文件᱄

--group 䐙Ⰹ䔊᷉㋪㬚䇤䔊㭞䓷 ID᷊㰚䇱⭥文件᱄

--maxdepth ⥊䍳㚠⢋㭘⭥䔏ⱁ㻣ㅖ N᱄

--print/--print0 ⫓䇂㶋䎜文件㘜᷍㾣⭥䄜㾱〓 NULL䓷ⴜⷛ㰇㡅⽔᱄

osts [path] 㑱⨗文件系统⭥㰚䇱 OST᱄㧈⺜䐙Ⰹ㑬䊹 Lustre文件系统⭥

㔘㈗᷍䋓㆗㻵㬟㭕䇻⪬文件系统⭥ OST᱄

getname [path…] 㑱⨗䈌㗠 Lustre䊹⮄㑋⭥㰚䇱 Lustre文件系统㬖㏞᱄㧈

⺜㸕䐙Ⰹ㔘㈗᷍䋓。䁐㸫㰚䇱 Lustre䊹⮄᱄㧈⺜㳂⹊㑬㔘㈗

㑱⢎᷍䋓ㅌⷙ⨗㼁䇇⭥㔘㈗㬖㏞᱄㧈⺜㚔㔘㈗⤜㬨 Lustre㬖㏞᷍

䋓ㅌⳖ⿹''No such device''᱄
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getstripe 㑱⨗ⷙⰉ文件㘜〓㚠㔝⭥㳖⫙㾦㻃᱄㚍㦰Ⳗ⿹㳖⫙ェ㭞᱃㳖⫙

⫔㾂⼮㠌䄧㑠᱄㧈⺜㛛䐜㿉䄋㲹Ⰹ⭥㳖⫙㾦㻃᷍㋪䁂䋒

--stripe-count᱃--stripe-size᱃--stripe-index᱃

--layout〓--pool䄵ゑ䎃㾊䁂㼏⭥ⷘ䐷䔊⼰䄵䇤䇻ネ㰘㲹Ⰹ

㾦㻃᱄㧈⺜䐙Ⰹ㑬--raw䁂㼏᷍䋓⫓䇂㳖⫙㾦㻃㬒⤜。ㅌ文件

系统㚍㦰䐖䐖㳇㸋㸕䐙Ⰹ⭥䓷Ⱟ᱄㧈⺜㸕㪉䐤㳖⫙⿐ EA᷍

䋓ㅌ⢑⫓䇂㳖⫙ェ㭞᱃⫔㾂⼮㠌䄧㑠㸋 0᱃0⼮ -1᱄

--mdt-index⫓䇂ⷙⰉ㚠㔝㻣MDT⭥㰘䅞᷉䊻 Lustre 2.4䐱

䅞㧌 ᱄᷊

--obd ost_name 㑱⨗䊻㲹Ⰹ OST㩰㉀䇱ⰵ㼔⭥文件᱄

--quiet 㑱⨗䇱文件⭥ⰵ㼔 ID⭥㼋㻙㾦㻃᱄

--verbose ⫓䇂ゴ⭥㳖⫙㾦㻃᱄

--stripe-count |㑱 ⨗㳖⫙ェ㭞᷉㬚䇤⭥ OST㭞 ᱄᷊

--index 㑱⨗文件系统㗠 OST⭥㰘䅞᱄

--offset 㑱⨗文件㳖⫙㋋㬝⭥ OST㰘䅞᱄

--pool 㑱⨗文件㰚㭕⭥⧹᱄

--size 㑱⨗㳖⫙⫔㾂᷉䊻䄧䐢㻣䄜 OST㣑㾕㧌⭒㣑 OST⭥㭞㈾㑠᷊

--directory 㑱⨗䐙Ⰹ㚠㔝⭥㳖㚠ⱙ⤜㬨㡅㚻㦾᷉䈌ls -d⭥Ⳟ㬞㼁㵍 ᱄᷊

--recursive ⭾⺊⭞㰚䇱䓴㚠㔝᱄

setstripe 㬚䇤䐙Ⰹ文件⤝㈷᷉㳖⫙㚄㬞᷊⪕ㅉ㾣文件᱄᷉ 䊻㬚䇤

setstripe䐏㣑᷍㚠㔝⡹㿌⫇䊻᷍文件⤜㚽⫇䊻᷊

--stripe-count

stripe_cnt

䇤䇻ㅌ文件㳖⫙⿐⭥ OST㭞᱄⭒stripe_cnt㸋 0㬒㬚䇤文件

系统ⳗ㸈⭥㚍㦰㳖⫙ェ㭞᷉㚍㦰䐖㸋 1 ᱄᷊⭒stripe_cnt㸋 -1

㬒᷍䊻㰚䇱㋪䇤 OST㩰㆙㾱㳖⫙⿐᱄

--overstripe-count

stripe_cnt

|䈌--stripe-count㼁㵍᷍⭌䊫㿎 overstriping᷍⭒

stripe_cnt⫔䇻 OST⭥㭞㑠᷍㈮。ㅌ㗠 OST㳖⫙⿐㸋 2

ゑ㩰㳖⫙᱄overstripingⰵ䇻ㅌ㳖⫙㭞䈌㆙⧭㭞㠆㞅⼽䇤⟐䑛᷍

㣳ⰵ䇻⳨⧄㌍⭥ OST㎕㯖᷍㗠 OST䐜ⰵ䇇䄜㳖⫙᷍⤜䔄

䄵〒⭤ⶤ OST⭥ |㦌⤠㾵㚽᱄
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--size stripe_size 䄧䐢㻣䄜 OST䐏㣑䊻⭒㣑 OST㩰⫇⪃⭥䓷ㅻ㭞᱄

stripe_size㸋 0㬒᷍㬚䇤文件系统⭥㚍㦰㳖⫙⫔㾂᷉㚍㦰

㸋 1 MB ᱄᷊㋪㬚䇤 k᷉KB ᱃᷊m᷉MB᷊〓 g᷉GB᷊㆙㾱䐙

Ⰹ᱄᷉ 㚍㦰stripe_size㸋 0᷍㚍㦰⭥start-ost㸋 -1᷍䓃䅃

⤜䄋」㼞᷂㧈⺜➲start-ost㪉䐤㸋 0᷍䋓㰚䇱㾣文件⪕ㅉⰝ

ⳃ㪛䊻 OST 0㩰᷍䎃䄜⟄⤜㬨⼤䑘䅃᷊

--stripe-index

start_ost_index

文件㳖⫙⿐㋋㬝⭥ OST㰘䅞᷉〚㭞㸋 10᷍⪴ 0㋋㬝 ᱄᷊

start_ost_index䐖㸋 -1᷉㚍㦰䐖᷊᷍ 䊫㿎MDS䁂䋒㡑㬝㰘

䅞᱄䎃䅃㸗䓦MDS。ⷚ㈾㿉䄋䁂䋒㡑㬝 OST᱄㸳㗨㣠㑳ㅉ䅊

䁂䋒⪬㚍㦰䐖᷍㰝䊫㿎㑬MDSⷚ㈾㿉䄋㬖㻷㋶ヅ⼮䊹㠞⽃᱄

start_ost_index⭥䐖䈌MDSⰵ文件䐱⭥㬄䈁㳖⫙㬚䇤䁎

㰄ⳉ㬨 QoSゴ㦉㞅㸿᱄

--ost-index 文件㳖⫙⿐㋋㬝⭥ OST㰘䅞᷉〚㭞㸋 10᷍⪴ 0㋋㬝 ᱄᷊

--pool pool 䇤䇻㳖⫙⿐⭥䊅Ⰹ䅆 OST⧹㘜⧧᱄㬚䇤㑬stripe_cnt᷍

stripe_size⼮start_ost䐖᱄start-ost䐖⡹㿌㬨⧹⭥

䄜⤠᷍ⴒ䋓ㅌⳖ⿹⫎㹔᱄

setstripe -d 㩟⨞䐙Ⰹ㚠㔝㩰⭥㚍㦰㳖⫙⿐㪉䐤᱄

pool_list

{filesystem}

[.poolname]|

{pathname}

㑱⨗文件系统〓㔘㈗㘜䐱⭥⧹᷍〓文件系统⧹䐱⭥ OST᱄

quota [-q][-v] [-o

obd_uuid| -i

mdt_idx| -I

ost_idx][-u|-g|-p

uname

uid|gname|gid|

projid] /mount_point

㻵㬟㶋䎜文件系统〓㲹Ⰹ OBD㩰ⰵ㼔⭥⪦㝭㬚䇤㤊㌗⼮㻿䐧᱄

㋪䄵䐙Ⰹ䇤⿈᱃䔊㘜⧧〓 usr᷍䔊⼮㼏㚠 ID᱄㧈⺜㰚䇱䇤⿈᱃

䔊㼏㚠 IDⰝ⡜㬂㔵㑬᷍䋓㻵㬟⭒㣑 UID/GID⭥㞅ⱏ᱄㬚䇤

-q䁂㼏ㅌ⤜。⫓䇂㡅㰜㘉㭗᷉⟝㎉㑱⢋㳃᷊᷍ 㰝㬚䇤㒄㎕㳏⨅㌎

㻿㠻㚨䄜㑱䐱⭥㋶ⷒ᷉⭒㗜䇱㪉䐤㌎㻿㠻㬒᷊㎕㦘⡄㑱㭞䄜䐣᱄

㬚䇤-v䁂㼏ㅌ㳂⹊ⷝ㼋㻙᷉㗠 OBD统ェ㾦㻃᷊⭥㭅⨗᱄

quota -t -u|-g| -p /

mount_point

㻵㬟䇤⿈᷉-u ᱃᷊䔊᷉-g᷊〓㼏㚠᷉-p᷊㞅ⱏ⭥㌊⼮ inode㌎

㻿㬒ヅ᱄
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setquota {-u|-g -p

*uname|uid|

gname|gid| projid}

[--block -softlimit

block_softlimit

[--block- hardlimit

block_hardlimit]

--inode- softlimit

inode_ softlimit

[--inode- hardlimit

inode_hardlimit] /

mount_point

㸋䇤⿈᱃䔊〓㼏㚠㪉䐤文件系统㞅ⱏ᱄㋪䄵㬚䇤

--{block|inode} --{softlimit|hardlimit}〓㰝㗨⭥

ビ㔵⟇-b᷍-B᷍-i᷍-I䐙Ⰹ㻿䐧᱄䇤⿈㋪䄵㪉䐤 1᱃2᱃3〓 4

㻿䐧᱄⪬㶃᷍㋪䄵㬚䇤㲹㭃⽔䓛-b᷍-k᷍-m᷍-g᷍

-t⼮-p䐙Ⰹ㻿䐧᷍⢑⢎㬟 -b᷍-k᷍-m᷍-g᷍-t⼮-p䐙Ⰹ㻿

䐧᷍⢑⢎㬟 1᱃210᱃220᱃230᱃240⼮ 2ˆ50⭥⭆㸜᱄㚍㦰㤊㌗

㻣᷍㌊㻿䐧⭆㸜㸋 1㣈䓷ㅻ᷉1024᷊᷍ ㌊㻿䐧㬝䐶㸋㣈䓷ㅻ᷉ゕ

䄵䓷ㅻ㸋⭆㸜 ᱄᷊㤌⤯ボ㻣䄜㾂ㅻ⭥㬟㏞᱄᷉䐈⧷㈪

⭥setquotaㅴ㋻᷍⭌䊻ㅌ㎕⭥ Lustre⟇⡟䐱㋪㚽⡜䄧⨞᱄᷊

setquota -t -u| -g|-p

[--block- grace

block_grace

[--inode-grace

inode_grace] /

mount_point

㪉䐤䇤⿈〓䔊⭥文件系统㞅ⱏ㌎㻿㬒ヅ᱄㌎㻿㬒ヅ

䄵''XXwXXdXXhXXmXXs''ⷒ㬞〓䎜㭞㘌㆙㾱䐙Ⰹ᱄㤌⤯ボ㻣

䄜㾂ㅻ⭥㬟㏞᱄

help exit/quit 㳂⹊䇱⤜㵍 lfs⤯㭞⭥ビ㔵⟐䑛᱄㵬⨗lfsㅜ⿆。⿑᱄

40.1.4. 㬟㏞

⪕ㅉ䊻㑞 OST㩰㳖⫙⿐⭥文件᷍㗠㳖⫙㸋 128 KB᱄

1 $ lfs setstripe -s 128k -c 2 /mnt/lustre/file1

㩟⨞ⷙⰉ㚠㔝㩰⭥㚍㦰㳖⫙㚄㬞᱄㾣文件㬚䇤㚍㦰㳖⫙㚄㬞᱄

1 $ lfs setstripe -d /mnt/lustre/dir

㑱⨗ⷙⰉ文件⭥ⰵ㼔㞅⭥㼋㻙㾦㻃᱄

1 $ lfs getstripe -v /mnt/lustre/file1

㑱⨗㰚䇱䄲䊹⭥ Lustre文件系统⼮㼁䇇⭥ Lustre㬖㏞᱄

1 $ lfs getname

ⷀ㾈⭹㑱⨗ⷙⰉ㚠㔝ゑ㡅䓴㚠㔝䐱⭥㰚䇱文件᱄
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1 $ lfs find /mnt/lustre

⭾⺊⭹㑱⨗ⷙⰉ㚠㔝䐱⧍⺞ 30㳍⭥㰚䇱⧄⺇文件᱄

1 $ lfs find /mnt/lustre -mtime +30 -type f -print

⭾⺊⭹㑱⨗ⷙⰉ㚠㔝䐱䊻 OST2-UUID㩰䇱ⰵ㼔⭥㰚䇱文件᱄lfsⴟ㹒㡘⥊㋕㘝㒏

㋪䇤䇻ネ⥊㰚䇱ⴟ㹒㡘᷉MDT⼮ OST᷊⭥䓕㲍᱄

1 $ lfs find --obd OST2-UUID /mnt/lustre/

㑱⨗文件系统䐱⭥㰚䇱 OST᱄

1 $ lfs osts

䄵Ⳟ⢄㦬㏁⥊㋕⭥ⷒ㬞㑱⨗㗠 OST⼮MDT⭥㋶ヅ㬚䇤㤊㌗᱄

1 $ lfs df -h

㑱⨗㗠 OST⼮MDT⭥ inode㬚䇤㤊㌗᱄

1 $ lfs df -i

㑱⨗㲹Ⰹ OST⧹⭥㋶ヅ〓 inode㬚䇤㤊㌗᱄

1 $ lfs df --pool

2 filesystem[.

3 pool] |

4 pathname

㑱⨗䇤⿈'bob'⭥㞅ⱏ㤊㌗᱄

1 $ lfs quota -u bob /mnt/lustre

㑱⨗㼏㚠⼦㸋'1'⭥㞅ⱏ㤊㌗᱄

1 $ lfs quota -p 1 /mnt/lustre

㻵㬟䊻 /mnt/lustre㩰⭥䇤⿈㞅ⱏ㌎㻿㬒ヅ᱄

1 $ lfs quota -t -u /mnt/lustre

㪉䐤䇤⿈'bob'⭥㞅ⱏ᷍㸋 1 GB⭥䔊㞅ⱏ䇓㻿䐧᷍2 GB䔊㞅ⱏ㧎㻿䐧᱄

1 $ lfs setquota -u bob --block-softlimit 2000000 --block-hardlimit 1000000

2 /mnt/lustre

㪉䐤䇤⿈㞅ⱏ⭥㌎㻿㬒ヅᷛ㌊㞅ⱏ㸋 1000㘌᷍inode㞅ⱏ㸋 1䐽⼮ 4㳍᱄

1 $ lfs setquota -t -u --block-grace 1000 --inode-grace 1w4d /mnt/lustre

ネ⥊㰚䇱ⴟ㹒㡘᷉MDT⼮ OST᷊⭥䓕㲍᱄
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1 $ lfs check servers

䊻⧹my_pool䐱⪕ㅉ䊻㑞 OST㩰㳖⫙⿐⭥文件᱄

1 $ lfs setstripe --pool my_pool -c 2 /mnt/lustre/file

㑱⨗䄲䊹⭥ Lustre文件系统/mnt/lusterⰉ䅆⭥⧹:

1 $ lfs pool_list /mnt/lustre/

㑱⨗作㸋文件系统my_fs䐱⧹my_pool⭥⧪䊒⭥ OST᱄

1 $ lfs pool_list my_fs.my_pool

⥊䍳䈌poolA㑋⭥㰚䇱㚠㔝/文件᱄

1 $ lfs find /mnt/lustre --pool poolA

⥊䍳䈌㦯⼯⧹Ⱍ㗜䇱㑋⭥㚠㔝/文件᱄

1 $ lfs find /mnt//lustre --pool ""

⥊䍳䈌⧹䇱㑋⭥㰚䇱㚠㔝/文件᱄

1 $ lfs find /mnt/lustre ! --pool ""

ㅌ㚠㔝䈌⧹my_pool㑋᷍䄵⢄䊻⧹䐱⪕ㅉ㰚䇱㾣文件⼮㚠㔝᱄

1 $ lfs setstripe --pool my_pool /mnt/lustre/dir

40.2. lfs_migrate

lfs_migrate㬖䇤⧭㿓㬨䊻 OSTヅ㣉䄧文件㭞㈾⭥䄜ビ⭆⭥⹅㉀᱄.

40.2.1. ⹄ⶦ

1 lfs_migrate [lfs_setstripe_options]

2 [-h] [-n] [-q] [-R] [-s] [-y] [file|directory ...]

40.2.2. 㯖㘘

lfs_migrate㬖䇤⧭㿓㬨䇤䇻⟐䑛文件㭞㈾䊻 Lustre OST 䐏ヅ㣉䄧⭥⹅㉀᱄㰝

㬚䇤㳂⹊⭥lfs setstripe䁂㼏ㅌ䐙Ⰹ⭥文件ⶕ䐧⭞㑺㬒文件᷉㧈⺜䇱⭥⿑᷊᷍ 䇱䁂

䋒㾵⭹䂊䐅文件㚻㦾㬨ⴒ㸕ⷝⶥ᷍㦜⽔ㅜ㑺㬒文件⼮䊎㬝文件⭥⤝㈷᷉ゕ OSTⰵ

㼔᷊᷉ Lustre 2.5ゑⷝⷀ⟇⡟᷊᷍ 〓ㅌ㑺㬒文件䐹㘝㘜㸋䊎㬝文件㘜᱄䎃䊫㿎䇤⿈〓㏎

䊒㠞⽃ OST䐏ヅ⭥㋶ヅ㬚䇤᷍〓䎀ㅌ文件⪴㋋㬝㻵㬟䇓件㸫㳃᷉㈂㦵㦜㋪䇤᷊〓ㅌ

⡜㩟⨞⭥ OST㩰䄧⨞᱄

䓃䅃
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䊻 Lustre 2.5䐏㣑⭥⟇⡟䐱᷍lfs_migrate㗜䇱䈌MDS䎜⼰᱄㬚䇤㰝作䇤䊻䎞䊻

⡜㡅㰜䇇䇤⧭㿓㾿ⶥ⭥文件㬨⤜➓㦌⭥᷍䅓㸋ⶤ文件㣉䄧㬨㵉⺞文件⭥ⶒ⡟⼮䐹㘝㘜㬖

㻷⭥᱄Lustre 2.5ゑⷝⷀ⟇⡟䐱᷍㾣文件⤝㈷ㅌ䈌㻷䇱文件⤝㈷ㅜ᷍⪴ⱙ㦘⡄⡄㒕䇤

⿈㋪ボ⭥ inode⢁⼦᱃文件⭥⫓㋋文件㉅⢛⼮㰙᱄

䄋㣉䄧⭥文件㋪㬚䇤㘝㒏㾱⤯㭞䐙Ⰹ᱄㧈⺜䊻㘝㒏㾱䐱䐙Ⰹ㑬㚠㔝᷍䋓⢎㬟㣉䄧㚠

㔝䐱⭥㰚䇱文件᱄㧈⺜䊻㘝㒏㾱䐱㸕䐙Ⰹ文件᷍䋓ㅌ⪴⢋䓝㭅㧌Ⱒ㦂文件㑱⢎᷉㧈㬚䇤

lfs find⥊䍳㲹Ⰹ OST㩰⭥文件〓㠆㞅㡅㰜文件㭕㾵᷍〓㡅㰜⹅㉀⢋䓝㪛⧪㭅⨗⭥文

件㑱⢎ ᱄᷊

⨞⳨㵉⺞㘝㒏㾱䁂㼏㒎㾱䐙Ⰹ᷍ⴒ䋓䇪MDS㩰⭥文件㞅⥀㔵㉗Ⰹ㾣文件⭥㸜䐤᱄

㵍㬒᷍➲㬨ⴒ㵉⺞lctl䊻MDS㩰㆜䇤㲹Ⰹ OST᷉ⳡ䐚䊻㡅㩰㞅㾣文件᷊᷍ 㬨ⴒ䇱䄜

㾊 OST⺞Ⱙ䇖᷉ブ㩺⳦䐤䊻䎃㾊 OST㩰⭥文件㭞᷊᷍ 㬨ⴒ㚠㔝䇱䐙Ⰹ⭥㚍㦰文件㳖

⫙⿐㪉䐤᷉㋪㚽。䇑㼍㾣文件⭥㳖⫙㭞᷍㳖⫙⫔㾂᷍OST⧹〓 OST㰘䅞᷊Ⱍ㑱㧌㋝㔨᱄

䓃䅃

䊻㚔㾊㤊㌗㻣᷍lfs_migrate㬖䇤⧭㿓㋪䄵䇤㎕ブ㩺文件㰊㠍᱄文件㰊㠍㵉⧄

。ㅖ⭮ Lustre文件系统⭥㾵㚽᷍ⱁ䊻䊻㎰⿐⭥文件系统㩰〓㿎ⱁ㼀⧭㾕㧌文件㬒ⳃ㪛᱄

㧈⺜㼁ⰵ䎞䊻ⶕ䐧⭥文件䇱䔄⹜⭥㗜㚨㗕㰊㠍⿐⭥㋪䇤㋶ヅ᷉〓䎀文件㬨䊻文件系

统ㅴ㆝㕛䅈㬒㾕㧌᷊᷍ 䋓㬚䇤lfs_migrate䐹㾕文件ㅌ⭝䐣㣉䄧⭥文件䐱㰊㠍⭥ブ㩺᱄

filefrag⹅㉀㋪䇤䇻⡉文件㰊㠍᷍㤌⤯ボ⡟䍣⭻ 3ㅻ''filefrag''᱄

䐜䄋文件⭥㎊䍚⧅Ⱙ㸋゙㬏䍸䓷ㅻ᷉read_bandwidth * seek_time᷊〓ⷝ⫔᷍

㰊㠍⢄⤜。㻵䑙䇑㼍文件⭥Ⱒ㦂㾵㚽᱄䎃㬨䅓㸋Ⱒ㦂⭡㋪䄵㵉⺞⪦㝭㩰⭥⫔㑠Ⱒ㦂㎕

㳏⨅᷉ゕ㬚㝝ⱜ㿉䄋㆙㾱⪦㝭㯲㰘 ᱄᷊

40.2.3. 䁂㼏

lfs_migrate䐈⧷⭥䁂㼏㧈㻣ᷛ

䁂㼏 㯖㘘

-c stripecount 㬚䇤䐙Ⰹ⭥㳖⫙ェ㭞䐹㾣⿏㳖⫙文件᱄⪬䁂㼏㋪㚽⤜。䈌-R

䁂㼏㵍㬒䐙Ⰹ᱄

-h 㻵㬟⟐䑛㾦㻃᱄

-l 㬚䇤䇓㑕ㅴ㣉䄧文件᷉㚍㦰㤊㌗㻣㸋㳙⺞ ᱄᷊㉀䇱ⱁ䇓㑕ㅴ⭥

文件ㅌ⡜lfs_migrate⥑㸋ⱁ⭆Ⱑ⭥文件᷍䅓⪬㚍㦰㤊㌗㻣

。㳙⺞㰝㗨䄵⡽㘃㠧䇓㑕ㅴ᱄

-n 䐜⫓䇂ㅌ⡜㣉䄧⭥文件㘜᱄

-q ㈓㚍䊬㾱᷍⤜⫓䇂文件㘜⼮䓕㲍᱄
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䁂㼏 㯖㘘

-R 㬚䇤㚍㦰㚠㔝㳖⫙㪉䐤䐹㾣⿏文件᱄⪬䁂㼏㋪㚽⤜。䈌-c䁂

㼏㵍㬒䐙Ⰹ᱄

-s 䊻㣉䄧㶋⧪⽔㳙⺞文件㭞㈾㾄ⰵ᱄㚍㦰㤊㌗㻣᷍。ㅌ㣉䄧⭥文件

䈌䊎㬝文件㆙㾱⡩ㅰ䄵䂊䐅㡅㣉䄧䎞㦘㾵᱄

-y 䊻㗜䇱㳂㬟⭥㤊㌗㻣䎌ⰵ㬚䇤㈐䇇⫑'y'᷉ⰵ䇻ㅦ⡟᷍㤌㆘㪘㬚

䇤 ᱄᷊

-0 䊻⢋䓝㭅㧌䐱᷍㠻⫞䇱 NULㆂ㸓⭥文件㘜᷍㧈lfs find -print0〓

find -print0㪛⧪⭥文件㘜᱄䎃䂚㈮㋪䄵䎞㦘⪇㏎⫙䇱㚻㣗㾣㾱

⭥文件㘜᱄

40.2.4. 㬟㏞

䐹㾣㠞⽃ /mnt/lustre/dir䐱⭥㰚䇱文件᱄

1 $ lfs_migrate /mnt/lustre/file

㣉䄧 OST004㩰/test文件系统䐱㰚䇱䄜㳍㣑㣳⧍⺞ 4 GB⭥文件᱄

1 $ lfs find /test -obd test-OST0004 -size +4G -mtime +1 | lfs_migrate -y

40.3. filefrag

e2fsprogs⟝䐱⟝⼍㑬filefrag⹅㉀᷍ⶤ⹅㉀ㅌ⡉文件㰊㠍⭥ⳗ㸈᱄

40.3.1. ⹄ⶦ

1 filefrag [ -belsv ] [ files... ]

40.3.2. 㯖㘘

filefrag㬖䇤⧭㿓㋪䇤䇻⡉ⷙⰉ文件⭥㰊㠍ⳗ㸈᷍㰝㬚䇤FIEMAP ioctl⪴

Lustre文件䐱〒㦂ⳗ㸈㾦㻃᱄䎃㬨⳨⧄ⷀ㾈⼮㌍㯺⭥᷍ゕ㬚文件⳨⧄⫔᱄

䊻㚍㦰㚄㬞䐱᷍filefragㅌ⫓䇂文件䐱㹐㏎㩰⤜㑍㿙⭥ⳗ㸈㭞㑠᱄䊻ⳗ㸈〓㼋㻙

㚄㬞㻣᷍ㅌ⫓䇂㗠ⳗ㸈⭥㼋㻙㾦㻃᷉㧈䊻㗠 OST㩰㞅⭥㌊ ᱄᷊Lustre文件系统䐱᷍

ⳗ㸈䄵㪉⡙㠌䄧㯔㿓᷉㬸㻩㬨⭒㣑 OST⭥㰚䇱ⳗ㸈᷍㦜⽔㬨㻣䄜 OST⭩᷊ⱙ⤜㬨文
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件㕀ゎ㠌䄧㯔㿓㆙㾱⫓䇂᱄㧈⺜㬚䇤文件㕀ゎ㠌䄧㯔㿓᷍䋓 Lustre㳖⫙⿐㪉䐤ㅌ㬚㭅⨗

⳨⧄㧀⧅㣳㚲䄵⥊㋕㬨ⴒ⫇䊻文件㰊㠍᱄

䓃䅃

䐜 䄋 文 件 ⭥ ⳗ 㸈 ⧅ Ⱙ 㸋 ゙ 㬏 䍸 䓷 ㅻ 〓 ⷝ ⧅ ᷉ゕread_bandwidth *

seek_time> extent_length᷊᷍ 文件⭥Ⱒ㦂㾵㚽㈮⤜䋖㗕。㬽㰊㠍⭥䇑㼍᱄䎃

㬨䅓㸋文件 readahead㋪䄵⨅㏜䇤⪦㝭⫙㌎᷉ゕ㬚⫇䊻㝝ⱜ⭥⪦㝭㯲㰘 ᱄᷊

䊻㚍㦰㚄㬞䐱᷍filefragㅌⳖ⿹文件䐱㹐㏎㩰⤜㑍㿙⭥ⳗ㸈㭞㑠᱄䊻ⳗ㸈〓㼋㻙

㚄㬞㻣᷍。㻵㬟㗠ⳗ㸈⭥㼋㻙㾦㻃᱄ⰵ䇻 Lustre文件系统㎕㯖᷍ⳗ㸈➕䍶㪉⡙㠌䄧㯔

㿓ⱙ⤜㬨㕀ゎ㠌䄧㯔㿓⫓䇂᱄

40.3.3. 䁂㼏

filefrag⭥䁂㼏⼮㡅㯖㘘㧈㻣㰚㬟ᷛ

䁂㼏 㯖㘘

-b 㭅⨗㬚䇤 1024䓷ㅻ⭥㌊⫔㾂᷍㸋 Lustre文件系统⭥㚍㦰㌊⫔㾂㪉䐤᱄OST㋪㚽㬚䇤

⤜㵍⭥㌊⫔㾂᱄

-e 㭅⨗㬚䇤ⳗ㸈㚄㬞᱄䎃䄓㬨㼋㻙㚄㬞㻣 Lustre文件⭥㚍㦰䐖᱄

-l 䄵 LUN㠌䄧㯔㿓㻵㬟ⳗ㸈᱄䎃㬨 Lustre㸉䄜㋪䇤⭥㚄㬞᱄

-s 䊻㤌㤔䇔㪅䐏㣑᷍ㅌ㦯⼯㸕㾕㧌⭥文件㭞㈾㵍⤞⭞⪦㝭᱄

-v ネ⥊文件㰊㠍㬒᷍㬚䇤㼋㻙㚄㬞⫓䇂文件⤝㈷᷉⟝㎉文件䐱㗠ⳗ㸈⭥㕀ゎ⭞㹐㏎

⭥䇔㪅⼮ OST㰘䅞 ᱄᷊

40.3.4. 㬟㏞

㚍㦰㭅⨗ᷛ

1 $ filefrag /mnt/lustre/foo

2 /mnt/lustre/foo: 13 extents found

㼋㻙㚄㬞㻣⭥ⳗ㸈㾦㻃ᷛ

1 $ filefrag -v /mnt/lustre/foo

2 Filesystem type is: bd00bd0

3 File size of /mnt/lustre/foo is 1468297786 (1433888 blocks of 1024 bytes)

4 ext: device_logical: physical_offset: length: dev: flags:

5 0: 0.. 122879: 2804679680..2804802559: 122880: 0002: network
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6 1: 122880.. 245759: 2804817920..2804940799: 122880: 0002: network

7 2: 245760.. 278527: 2804948992..2804981759: 32768: 0002: network

8 3: 278528.. 360447: 2804982784..2805064703: 81920: 0002: network

9 4: 360448.. 483327: 2805080064..2805202943: 122880: 0002: network

10 5: 483328.. 606207: 2805211136..2805334015: 122880: 0002: network

11 6: 606208.. 729087: 2805342208..2805465087: 122880: 0002: network

12 7: 729088.. 851967: 2805473280..2805596159: 122880: 0002: network

13 8: 851968.. 974847: 2805604352..2805727231: 122880: 0002: network

14 9: 974848.. 1097727: 2805735424..2805858303: 122880: 0002: network

15 10: 1097728.. 1220607: 2805866496..2805989375: 122880: 0002: network

16 11: 1220608.. 1343487: 2805997568..2806120447: 122880: 0002: network

17 12: 1343488.. 1433599: 2806128640..2806218751: 90112: 0002: network

18 /mnt/lustre/foo: 13 extents found

40.4. mount

 䊹 Lustre 文 件 系 统᷍ ㋪ 㬚 䇤 ⢋ 䓝 ⭥mount(8)Linux 㘝 㒏᷍ 㰝 ㅌ 䐕

㾱/sbin/mount.lustre㘝㒏䄵㶋⧪➓䓑᱄mount 㘝㒏䐈⧷ Lustre 文件系统⭥䎃㾊

㲹Ⰹ䁂㼏ᷛ

ⴟ㹒㡘䁂㼏 㯖㘘

abort_recov 㡕Ⱀ㚠⢋㬒䐱䐚⿷ⶕ

nosvc ㆗㡕ⰐMGS/MGCⴟ㹒㡘

nomgs 䊻㗜䇱㡕ⰐMGS⭥㤊㌗㻣᷍㡕Ⱀ⤃䐤䇱MGS⭥MDT᱄

exclude 㡕Ⱀ䄲㯡㶗⭥ OST

md_stripe_cache_size 㬚䇤㳖⫙ raid㞅䐤㸋ⴟ㹒㡘Ⱜ⪦㝭㪉䐤㳖⫙⫇⫔㾂

㋮⿈Ⱜ䁂㼏 㯖

flock/noflock/localflock 㡕䇤〓㆜䇤㦌㈷〓⡟⭹ flock䐈⧷

user_xattr/nouser_xattr 㡕䇤〓㆜䇤䇤⿈㎊䍚㭕㾵

user_fid2path/nouser_fid2path 㡕䇤〓㆜䇤⧄⺇䇤⿈⭥ FID⭞㔘㈗䓋

᷉Lustre 2.3䐱䅞㧌᷊

retry= ㋮⿈Ⱜ䊹文件系统⭥䐹㬵⪯㭞
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㋮⿈Ⱜ䁂㼏 㯖

40.5. ⪇㏎⧍㬒

⧍㬒㬨䇇䇤⧭㿓㡑⭥䔏⧄ボ䊎䅓᱄䊻㪇ゑ MDS〓 OST䍰㣱⭥⧍㬒ⳃ㪛⽔᷍

䇇䇤⧭㿓ㅌ䊻㑍ㅴㅉ㑃⽔䊺⧃㬵ⳤ㸫䐏㣑ⰰ㋋㑍ㅴ⭥䓫䊕᱄

⭒㋮⿈Ⱜ䐕㾱䊗⧭操作㬒᷍㰝。䊫㿎ⴟ㹒㡘䄜⼰㏎⭥㼍䇇㬒ヅ᱄㧈⺜䇪䇻㶙㕈

䍰᱃ⴟ㹒㡘㡑〓㦯⼯㡅㰜䊎䅓᷍ⴟ㹒㡘㸕⿹ⶕ᷍䋓。ⳃ㪛⧍㬒᱄⧍㬒㿉䄋⿷ⶕ᱄

ⳃ㪛⧍㬒㬒᷍㏁㯧⭥㼁䇇㼜㻃ㅌ䊻㋮⿈Ⱜ㋹䐧㲉〓/var/log/messages䐱㻵㬟ᷛ

1 LustreError: 26597:(client.c:810:ptlrpc_expire_one_request()) @@@ timeout

2

3 req@a2d45200 x5886/t0 o38->mds_svc_UUID@NID_mds_UUID:12 lens 168/64 ref 1 fl

4

5 RPC:/0/0 rc 0

⭻㯥㬏䄜䍣⧭㿓ㅴ㋻

41.1. 䇤⿈/䔊⭥㩰㾱⮘䇤᷉upcall᷊

⡟ㅻ㘉㭗㑬⤚⨅䇤⿈/䔊⭥㩰㾱⮘䇤᷍㰝ㅌ䊫㿎MDS㆙㾱ネ㰘⼮䂊䐅㞅㲹Ⰹ䇤⿈

⭥⤚⨅䔊᷍⪴ⱙ⡽㘃㬚䇤 RPCㅌ㰚䇱⤚⨅䔊⪴㋮⿈Ⱜ⪌⭾⭞MDS᱄

41.1.1. ⹄ⶦ

MDS㬚䇤lctl get_param mdt.${FSNAME}-MDT{xxxx}.identity_upcall䐙

Ⰹ⭥㬖䇤⧭㿓㎕⥊䍳 UID᷍䄵⢄ネ㰘䇤⿈㬨ⴒ㸋⤚⨅䔊⧪䊒᱄ㆂ⺜䊾㬒⫇䊻㚻⼬䐱

᷉⡄⫇㬒ヅ㚍㦰㸋㹆䐴᷊᷍ 䄵㼜⨞䐹ⶕ⮘䇤䇤⿈㋶ヅ⭥㋋㼛᱄

41.1.2. 㯖㘘

identity_upcall⤯ 㭞 ⟝ ⼍ 䇤 䇻 ㅌ 㭞 䓷 UID ㆃ 㹗 㸋

䔊 ⧪ 䊒 㪎 ⳾ 㑱 ⢎ ⭥ ㋪ 䐕 㾱 文 件 ⭥ 㔘 ㈗᱄ⶤ ⹅ ㉀ ㅌ ⫓ ㋋

/proc/fs/lustre/mdt/${FSNAME}-MDT{xxxx}/identity_info ⤯

㭞 文 件 ⤃ ➕identity_downcall_data㭞 ㈾ ㆂ ⹚ ᷉㤌 ⤯ ボ ⡟ 䍣 ⭻

1.4 ㅻ'' 㭞 ㈾ ㆂ ⹚''᷊ ㆙ 㾱 㳏 ⨅᱄ ⿹ ⮘ ㋪ 䄵 㵉 ⺞lctl set_param

mdt.${FSNAME}-MDT{xxxx}.identity_upcall㆙㾱㞅䐤᱄
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䇱  ⿹ ⮘ ⧭ 㿓 ⭥ 㬟 ㏞᷍ 㤌 ⤯ 䊥 Lustre 䊕 ⫛ 㕌  ⳃ 䐱

⭥luster/utils/l_getidentity.c᱄

41.1.2.1. 䑘/⡙䔊 䑘/⡙䔊⭥〛䐧㧈㻣ᷛ

• MDSⳃ⨗⿹⮘᷉㗠MDS᷊ㅌ㭞䓷 UID䇔㪅⭞⤚⨅䔊᱄

• 㧈⺜㗜䇱⿹⮘〓⿹⮘㬈➽᷍䋓䔏ⱁㅌ㳎ゴ䄜䇪㋮⿈Ⱜ㳂⹊⭥⤚⨅䔊᱄

• 㚍㦰⭥⿹⮘㬨/usr/sbin/l_getidentity᷍㰝㵉⺞䈌䇤⿈/䔊㭞㈾㌃ㅜ⿆㎕〒

㦂 UID/GID/suppgid(⤚⨅ GID)᱄䇤⿈/䔊㭞㈾㌃䄡㎖䇻㪎⳾䂊䐅⭥㞅䐤Ⳟ㬞᷍㏞㧈

⡟⭹⭥/etc/passwd᱃㶙㕈㾦㻃ⴟ㹒᷉NIS ᱃᷊㤂㑠㚠㔝ⳤ㸫㾎䅊᷉LDAP᷊〓

SMB䈓ⴟ㹒᱄㆜䇤⿹⮘᷍㤌ㅌ⿹⮘ㅴ㋻⡜㪉䐤㸋 NONE᱄MDS㬚䇤㋮⿈Ⱜ㳂⹊⭥

UID/GID/suppgid᱄

• MDS ㅌ 䊻 䇱 㻿 ⭥ 㬒 ヅ 㚻 ⭩ ⫞ 䔊 ⿹ ⮘ ⧭ 㿓 㶋 ⧪᷍ ⡽ 㘃 MDS 㼀 ⧭ ⼮

㋮ ⿈ Ⱜ 䅓 ⫎ 㹔 ⳤ 㸫 䊗 ⧭ ⴟ 㹒 ㅻ ⮄ ⱙ  㡑᱄ 䊻 MDS 䊻 㗜 䇱 ⤚ ⨅ 㭞

㈾ ⭥ 㤊 ㌗ 㻣᷍ ⿹ ⮘ ⧭ 㿓 ⡹ 㿌 䊻 30s 㚻 㶋 ⧪᱄ 㬚 䇤 lctl set_param

mdt.*.identity_acquire_expire=seconds㋪䄵䊻 MDS 㩰㪉䐤⿹⮘⧍㬒

᷉䄵㘌㸋⭆㸜 ᱄᷊

• 㚍㦰䔊⿹⮘䇪mkfs.lustre㪉䐤᷍㤌㬚䇤tunefs.lustre --param〓lctl

set_param -P mdt.FSNAME-MDTxxxx.identity_upcall=path㪉䐤䓵Ⰹ

䅆⿹⮘᱄

• 䔊⮘䇤 (downcall) 㭞㈾䇪㚻⼬⫇᷍䄵⡽㘃㵍䄜䇤⿈⭥䐹ⶕ⿹⮘⭝䐣 MDS 㯺

Ⱙ⢅㕞᱄㚍㦰㤊㌗㻣᷍䎃㚻⼬䐱⭥⫇。䊻 1200s⽔᷉20䐴᷊⺞㠻᱄MDS

㩰⭥⫇㬒⧅᷉䄵㘌㸋⭆㸜᷊㋪䄵㵉⺞䄵㻣Ⳟⳉ㪉䐤ᷛlctl set_param

mdt.*.identity_expire=seconds᱄

• 㸋㑬㣠䐧㤞䑑⫇⭥㪎⳾㭞㈾᷉㏞㧈䊻㳎ゴ〓㩟⨞⤚⨅䔊䐱⭥䇤⿈⽔᷍㋪䄵㵉

⺞ lctl set_param mdt.*.identity_flush=UID䊻MDS㩰㯃㾣㲹Ⰹ㭞䓷

UID⭥⫇㳖㚠᷍㧈㿉⫇䐱㯃㾣㰚䇱䇤⿈⭥⫇エ㔝᷍㬚䇤 -1⭥ UID᷍㋪㵉⺞ᷛ

lctl set_param mdt.*.identity_flush=-1᱄

41.1.3. 㭞㈾ㆂ⹚

1 struct perm_downcall_data{

2 __u64 pdd_nid;

3 __u32 pdd_perm;

4 __u32 pdd_padding;

5 };

6
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7 struct identity_downcall_data{

8 __u32 idd_magic;

9 :

10 :

⭻㯥㬏ⱟ䍣䊻 C⧭㿓䐱㪉䐤 Lustre㭕㾵 (llapi)

42.1. llapi_file_create

㬚䇤 llapi_file_create㸋㾣文件㪉䐤 Lustre㭕㾵᱄

42.1.1. ⹄ⶦ

1 #include <lustre/lustreapi.h>

2

3 int llapi_file_create(char *name, long stripe_size, int stripe_offset, int

stripe_count, int stripe_pattern);

42.1.2. 㯖㘘

Ⰹ䅆llapi_file_create()⼐㭞ⰵ文件㘉㭗ⴜ⭥ Lustre文件系统㳖⫙㾦㻃㆙㾱

㪉䐤᷍⤃㰇⽔㬚䇤open()ⳤ㸫文件㘉㭗ⴜ᱄

䁂㼏 㯖㘘

llapi_file_create() 㧈⺜文件䄲⫇䊻᷍䋓⪬⤯㭞Ⳗ⿹EEXIST᱄㧈⺜㳖⫙⤯㭞㸿㾈᷍

䋓⪬⤯㭞Ⳗ⿹EINVAL᱄

stripe_size ⪬䐖⡹㿌㬨系统䄔㘇⫔㾂⭥㝝㭞⡗᷍㧈getpagesize()㰚㬟᱄

Lustre㳖⫙㚍㦰⫔㾂㸋 4MB᱄

stripe_offset ⢎㬟⪬文件⭥㡑㬝 OST᱄

stripe_count 䐙㬟⪬文件㳖⫙⿐㬚䇤⭥ OST㭞᱄

stripe_pattern ⢎㬟⪬文件⭥ RAID㚄㬞᱄

䓃䅃

㚠 㣑᷍ ㆗ 䐈 ⧷RAID 0᱄㬚 䇤 系 统 㚍 㦰 䐖᷍ 㤌 㪉 䐤ᷛstripe_size = 0,

stripe_offset = -1, stripe_count = 0, stripe_pattern = 0᱄
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42.1.3. 㬟㏞

系统㚍㦰⫔㾂㸋 4MB᱄

1 char *tfile = TESTFILE;

2 int stripe_size = 65536

䄵㚍㦰㞅䐤㡕Ⱀᷛ

1 int stripe_offset = -1

䄵㚍㦰㞅䐤㡕Ⱀᷛ

1 int stripe_count = 1

㪉䐤⭆㳖⫙᷍㤌䊬㾱ᷛ

1 int stripe_pattern = 0

㚠㣑᷍㆗䐈⧷RAID 0᱄

1 int stripe_pattern = 0;

2 int rc, fd;

3 rc = llapi_file_create(tfile, stripe_size,stripe_offset,

stripe_count,stripe_pattern);

ㆂ⺜⫛㕌⡜ⳕ䓋᷍㋪㚽。Ⳗ⿹EINVAL〓ioctl⫎㹔᱄

1 if (rc) {

2 fprintf(stderr,"llapi_file_create failed: %d (%s) 0, rc,

strerror(-rc));return -1; }

llapi_file_createㅌ⡶文件㘉㭗ⴜ᱄㛛⡹㿌䐹㾣⫓㋋㘉㭗ⴜ᷍㤌䊬㾱ᷛ

1 fd = open(tfile, O_CREAT | O_RDWR | O_LOV_DELAY_CREATE, 0644); if (fd < 0)

\ {

2 fprintf(stderr, "Can't open %s file: %s0, tfile,

3 str-

4 error(errno));

5 return -1;

6 }

42.2. llapi_file_get_stripe

㬚䇤 llapi_file_get_stripe〒㦂 Lustre文件系统㩰⭥文件〓㚠㔝⭥㳖⫙㾦

㻃᱄
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42.2.1. ⹄ⶦ

1 #include <lustre/lustreapi.h>

2

3 int llapi_file_get_stripe(const char *path, void *lum);

42.2.2. 㯖㘘

llapi_file_get_stripe()⼐㭞ㅌ䄵㻣㑱ⷒ㬞䐏䄜Ⳗ⿹ lum᷉䇇䐙㼓䔄⹜⫔⭥

㚻⫇㤙䈓᷊䐱文件〓㚠㔝 path⭥㳖⫙㾦㻃ᷛ

1 struct lov_user_md_v1 {

2 __u32 lmm_magic;

3 __u32 lmm_pattern;

4 __u64 lmm_object_id;

5 __u64 lmm_object_seq;

6 __u32 lmm_stripe_size;

7 __u16 lmm_stripe_count;

8 __u16 lmm_stripe_offset;

9 struct lov_user_ost_data_v1 lmm_objects[0];

10 } __attribute__((packed));

11 struct lov_user_md_v3 {

12 __u32 lmm_magic;

13 __u32 lmm_pattern;

14 __u64 lmm_object_id;

15 __u64 lmm_object_seq;

16 __u32 lmm_stripe_size;

17 __u16 lmm_stripe_count;

18 __u16 lmm_stripe_offset;

19 char lmm_pool_name[LOV_MAXPOOLNAME];

20 struct lov_user_ost_data_v1 lmm_objects[0];

21 } __attribute__((packed));

䁂㼏 㯖㘘

lmm_magic 䐙ⰉⳖ⿹⭥㳖⫙⿐㾦㻃⭥ⷒ㬞᱄LOV_MAGIC_V1䇤䇻

lov_user_md_v1᱄LOV_MAGIC_V3䇤䇻

lov_user_md_v3᱄
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䁂㼏 㯖㘘

lmm_pattern ⫇䇱㳖㸧㵝➙᱄⪬ Lustre㧎件⟇⡟䐱䐜䐈⧷LOV_PATTERN_RAID0᱄

lmm_object_id ⫇䇱MDSⰵ㼔 ID᱄

lmm_object_gr ⫇䇱MDSⰵ㼔䔊᱄

lmm_stripe_size ⫇䇱㳖⫙⫔㾂᷉䓷ㅻ ᱄᷊

lmm_stripe_count ⫇䇱文件㳖⫙⿐⭥ OST㭞᱄

lmm_stripe_offset ⫇䇱文件㳖⫙⿐⭥㡑㬝 OST㰘䅞᱄

lmm_pool_name ⫇䇱文件㰚㭕⭥ OST⧹㘜⧧᱄

lmm_objects 䄜䔊⟝⼍䄵㻣ⷒ㬞⭥文件㾦㻃᷉per OST᷊⭥

lmm_stripe_count⧪䊒ᷛ

struct lov_user_ost_data_v1 {

__u64 l_object_id;

__u64 l_object_seq;

__u32 l_ost_gen;

__u32 l_ost_idx;

} __attribute__((packed));

l_object_id ⫇䇱 OSTⰵ㼔 ID᱄

l_object_seq ⫇䇱 OSTⰵ㼔䔊᱄

l_ost_gen ⫇䇱 OST⭥㰘䅞㪛⧪᱄

l_ost_idx ⫇䇱 LOV䐱⭥ OST㰘䅞᱄

42.2.3. Ⳗ⿹䐖

llapi_file_get_stripe()ㅌⳖ⿹ᷛ

⧪⹇ᷛ0ᷜ

㬈➽ᷛ!= 0᷍㵍㬒᷍ㅌ㪉䐤㼁䇇⭥ errno᱄

42.2.4. ⫎㹔
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⫎㹔 㯖㘘

ENOMEM 㞅㚻⫇㬈➽

ENAMETOOLONG 㔘㈗⺞⧅

ENOENT 㔘㈗㗜䇱䐙㼓文件〓㚠㔝

ENOTTY 㔘㈗㗜䇱䐙㼓 Lustre文件系统

EFAULT lum䐙㼓⭥㚻⫇㤙䈓㸕䎞㦘䇔㪅

42.2.5. 㬟㏞

1 #include <stdio.h>

2 #include <stdlib.h>

3 #include <errno.h>

4 #include <lustre/lustreapi.h>

5

6 static inline int maxint(int a, int b)

7 {

8 return a > b ? a : b;

9 }

10 static void *alloc_lum()

11 {

12 int v1, v3, join;

13 v1 = sizeof(struct lov_user_md_v1) +

14 LOV_MAX_STRIPE_COUNT * sizeof(struct lov_user_ost_data_v1);

15 v3 = sizeof(struct lov_user_md_v3) +

16 LOV_MAX_STRIPE_COUNT * sizeof(struct lov_user_ost_data_v1);

17 return malloc(maxint(v1, v3));

18 }

19 int main(int argc, char** argv)

20 {

21 struct lov_user_md *lum_file = NULL;

22 int rc;

23 int lum_size;

24 if (argc != 2) {

25 fprintf(stderr, "Usage: %s <filename>\n", argv[0]);
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26 return 1;

27 }

28 lum_file = alloc_lum();

29 if (lum_file == NULL) {

30 rc = ENOMEM;

31 goto cleanup;

32 }

33 rc = llapi_file_get_stripe(argv[1], lum_file);

34 if (rc) {

35 rc = errno;

36 goto cleanup;

37 }

38 /* stripe_size stripe_count */

39 printf("%d %d\n",

40 lum_file->lmm_stripe_size,

41 lum_file->lmm_stripe_count);

42 cleanup:

43 if (lum_file != NULL)

44 free(lum_file);

45 return rc;

46 }

42.3. llapi_file_open

llapi_file_open㘝㒏䇤䇻䊻 Lustre文件系统㩰⫓㋋᷉〓⪕ㅉ᷊文件〓㪉⡙᱄

42.3.1. ⹄ⶦ

1 #include <lustre/lustreapi.h>

2 int llapi_file_open(const char *name, int flags, int mode,

3 unsigned long long stripe_size, int stripe_offset,

4 int stripe_count, int stripe_pattern);

5 int llapi_file_create(const char *name, unsigned long long stripe_size,

6 int stripe_offset, int stripe_count,

7 int stripe_pattern);
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42.3.2. 㯖㘘

llapi_file_create() ⮘䇤㼁⭒䇻䊻⢋䐟㸋O_CREAT|O_WRONLY᷍㚄㬞

㸋0644㻣⮘䇤llapi_file_open⽔䊺⡶文件᱄llapi_file_open()䊻 Lustre文

件系统㩰⫓㋋ⷙⰉ㘜⧧⭥文件᱄

䁂㼏 㯖㘘

flags ㋪䄵㬨 O_RDONLY, O_WRONLY, O_RDWR, O_CREAT, O_EXCL,

O_NOCTTY, O_TRUNC, O_APPEND, O_NONBLOCK, O_SYNC, FASYNC,

O_DIRECT, O_LARGEFILE, O_DIRECTORY, O_NOFOLLOW,

O_NOATIME⭥㦯䅃䔊⼰᱄

mode 䐙Ⰹ㬚䇤O_CREAT㬒䇤䇻㾣文件⭥㦉㻿㸜᱄

stripe_size 䐙Ⰹ㳖⫙⫔㾂᷉䓷ㅻ ᱄᷊㿌㸋 64 KB⭥⡗㭞㣳⤜⧍⺞ 4GB᱄

stripe_offset 䐙Ⰹ文件⭥㡑㬝 OST㰘䅞᱄㚍㦰䐖㸋 -1᱄

stripe_count 䐙Ⰹ文件㳖⫙⿐⭥ OST㭞㑠᱄㚍㦰䐖㸋 -1᱄

stripe_pattern 䐙Ⰹ㳖⫙㚄㬞᱄䊻 Lustreⳃ㾱⟇䐱᷍㆗ LOV_PATTERN_RAID0㋪䇤᱄

㚍㦰䐖㸋 0᱄

42.3.3. Ⳗ⿹䐖

llapi_file_open()⼮ llapi_file_create()Ⳗ⿹ᷛ

⧪⹇ᷛ>=0᷍llapi_file_open⭥Ⳗ⿹䐖㸋文件㘉㭗ⴜᷜ

㬈➽ᷛ<0᷍㡅㉙ⰵ䐖㸋⫎㹔⫛㕌᱄

42.3.4. ⫎㹔

⫎㹔 㯖㘘

EINVAL stripe_size᱃stripe_offset᱃stripe_count〓 stripe_pattern㸿㾈᱄

EEXIST 㳖⫙㾦㻃䄲⡜㪉䐤㣳⤜㚽ⷝⶥᷜ㘜⧧䄲⫇䊻᱄

EALREADY 㳖⫙㾦㻃䄲⡜㪉䐤㣳⤜㚽ⷝⶥ᱄

ENOTTY name㗜䇱䐙㼓 Lustre文件系统᱄
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42.3.5. 㬟㏞

1 #include <stdio.h>

2 #include <lustre/lustreapi.h>

3

4 int main(int argc, char *argv[])

5 {

6 int rc;

7 if (argc != 2)

8 return -1;

9 rc = llapi_file_create(argv[1], 1048576, 0, 2, LOV_PATTERN_RAID0);

10 if (rc < 0) {

11 fprintf(stderr, "file creation has failed, %s\n",

strerror(-rc));

12 return -1;

13 }

14 printf("%s with stripe size 1048576, striped across 2 OSTs,"

15 " has been created!\n", argv[1]);

16 return 0;

17 }

42.4. llapi_quotactl

㬚䇤 llapi_quotactl㏎ Lustre文件系统⭥⪦㝭㞅ⱏ᱄

42.4.1. ⹄ⶦ

1 #include <lustre/lustreapi.h>

2 int llapi_quotactl(char" " *mnt," " struct if_quotactl" " *qctl)

3

4 struct if_quotactl {

5 __u32 qc_cmd;

6 __u32 qc_type;

7 __u32 qc_id;

8 __u32 qc_stat;

9 struct obd_dqinfo qc_dqinfo;

10 struct obd_dqblk qc_dqblk;

11 char obd_type[16];
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12 struct obd_uuid obd_uuid;

13 };

14 struct obd_dqblk {

15 __u64 dqb_bhardlimit;

16 __u64 dqb_bsoftlimit;

17 __u64 dqb_curspace;

18 __u64 dqb_ihardlimit;

19 __u64 dqb_isoftlimit;

20 __u64 dqb_curinodes;

21 __u64 dqb_btime;

22 __u64 dqb_itime;

23 __u32 dqb_valid;

24 __u32 padding;

25 };

26 struct obd_dqinfo {

27 __u64 dqi_bgrace;

28 __u64 dqi_igrace;

29 __u32 dqi_flags;

30 __u32 dqi_valid;

31 };

32 struct obd_uuid {

33 char uuid[40];

34 };

42.4.2. 㯖㘘

llapi_quotactl() 㘝㒏䇤䇻操作䊹⭥ Lustre 文件系统㩰⭥⪦㝭㞅ⱏ᱄

qc_cmd⢎㬟㘝㒏ㅌ䇇䇤䇻 UIDqc_id〓 GIDqc_id᱄

䁂㼏 㯖㘘

LUSTRE_Q_GETQUOTA 〒㦂䇤⿈〓䔊 qc_id⭥⪦㝭㞅ⱏ㻿䐧⼮⭒㣑㬚䇤㤊㌗᱄qc_type

䇱USRQUOTA〓GRPQUOTA᱄uuid㋪䄵㵉⺞OBD UUID䓷ⴜ⪏

㳏⨅䄵⥊䁐㲹Ⰹㅻ⮄⭥㞅ⱏ㾦㻃᱄dqb_valid㋪㪉䐤㸋⳨㒄䄵⥊

䁐㎕䓵MDS⭥㾦㻃᱄㧈⺜ uuid㬨㋶䓷ⴜ⪏㣳 dqb_valid㸋㒄᷍

䋓Ⳗ⿹ゐ㦛ⳗ㸈㩰⭥㻿䐧⼮㬚䇤㤊㌗᱄Ⳗ⿹㬒᷍obd_dqblkㅌ⟝

⼍㰚㤌㤔⭥㾦㻃᷉㌊㻿䐧⭥⭆㸜㸋㣈䓷ㅻ ᱄᷊䊻㬚䇤⪬㘝㒏䐏
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䁂㼏 㯖㘘

㣑⡹㿌⫓㋋㞅ⱏ⹇㚽᱄

LUSTRE_Q_SETQUOTA 㸋䇤⿈〓䔊 qc_id㪉䐤⪦㝭㞅ⱏ㻿䐧᱄qc_type䇱USRQUOTA

〓GRPQUOTA᱄ⷚ㈾ⷝ㾣⭥㻿䐧᷍⡹㿌ㅌ dqb_valid㪉䐤㸋

QIF_ILIMITS᷍QIF_BLIMITS〓QIF_LIMITS᷉inode㻿䐧

⼮㌊㻿䐧 ᱄᷊⡹㿌㬚䇤㻿䐧䐖㳏⨅ obd_dqblk᷉㧈 dqb_valid᷍

㌊㻿䐧⭆㸜㸋㣈䓷ㅻ ᱄᷊䊻㬚䇤⪬㘝㒏䐏㣑⡹㿌⫓㋋㞅ⱏ⹇㚽᱄

LUSTRE_Q_GETINFO 〒㦂䇱㞅ⱏ⭥㾦㻃᱄qc_type㸋USRQUOTA〓GRPQUOTA᱄Ⳗ

⿹㬒᷍dqi_igrace㸋 inode㌎㻿㬒ヅ᷉䄵㘌㸋⭆㸜᷊᷍

dqi_bgrace㬨㌊㌎㻿㬒ヅ᷉䄵㘌㸋⭆㸜᷊᷍ ⭒㣑 Lustre㧎件ⳃ㾱

⟇⤜㬚䇤 dqi_flags᱄

LUSTRE_Q_SETINFO 〒㦂䇱㞅ⱏ⭥㾦㻃᱄qc_type㸋USRQUOTA〓GRPQUOTA᱄Ⳗ

⿹㬒᷍dqi_igrace㸋 inode㌎㻿㬒ヅ᷉䄵㘌㸋⭆㸜᷊᷍ dqi_bgrace

㬨㌊㌎㻿㬒ヅ᷉䄵㘌㸋⭆㸜 ᱄᷊⭒㣑 Lustre㧎件ⳃ㾱⟇⤜㬚䇤

dqi_flags᷍⤃㣳⡹㿌ㅌ㡅⺊㒄᱄

42.4.3. Ⳗ⿹䐖

llapi_quotactl()Ⳗ⿹ᷛ

⧪⹇ᷛ0ᷜ

㬈➽ᷛ-1᷍㵍㬒ㅌ㪉䐤⫎㹔⢄⼤ (errno)᱄

42.4.4. ⫎㹔

llapi_quotactl⭥⫎㹔㏁㾮㧈㻣㰚㬟ᷛ

⫎㹔 㯖㘘

EFAULT qctl㸿㾈᱄

ENOSYS 㚻⼬〓 Lustre㚄㌊㩱㸕㬚䇤QUOTA䁂㼏㆙㾱⢁䅌᱄

ENOMEM 㗜䇱䔄⹜⭥㚻⫇㶋⧪操作᱄

ENOTTY qc_cmd㸿㾈᱄
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⫎㹔 㯖㘘

ENOENT uuid㸿ⳉⰵ䇇 OBD〓 mnt⤜⫇䊻᱄

EPERM ⮘䇤㼎䇱㲹㦉᷍⭌⮘䇤䎀⤜㬫⧍䇤⿈᱄

ESRCH 䍳⤜⭞䐙Ⰹ䇤⿈⭥⪦㝭㞅ⱏ᱄㩱㸕㸋⪬文件系统㡕䇤㞅ⱏ᱄

42.5. llapi_path2fid

㬚䇤 llapi_path2fid⪴㔘㈗㘜〒㦂 FID᱄

42.5.1. ⹄ⶦ

1 #include <lustre/lustreapi.h>

2

3 int llapi_path2fid(const char *path, unsigned long long *seq, unsigned long

*oid, unsigned long *ver)

42.5.2. 㯖㘘

llapi_path2fid⼐㭞ㅌⳖ⿹㔘㈗㘜⭥ FID᷉㿓㑱ᷛⰵ㼔 IDᷛ⟇⡟ ᱄᷊

42.5.3. Ⳗ⿹䐖

llapi_path2fidⳖ⿹ᷛ

⧪⹇ᷛ0ᷜ

㬈➽ᷛ⳨㒄䐖᱄

42.6. llapi_ladvise

᷉䊻 Lustre 2.9䐱䅞㧌᷊

㬚䇤 llapi_ladvise㸋ⴟ㹒㡘㳂⹊䇱 Lustre文件⭥ IOㅉ䅊᱄

42.6.1. ⹄ⶦ

1 #include <lustre/lustreapi.h>

2 int llapi_ladvise(int fd, unsigned long long flags,

3 int num_advise, struct llapi_lu_ladvise *ladvise);

4

5 struct llapi_lu_ladvise {

556



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

6 __u16 lla_advice; /* advice type */

7 __u16 lla_value1; /* values for different advice types */

8 __u32 lla_value2;

9 __u64 lla_start; /* first byte of extent for advice */

10 __u64 lla_end; /* last byte of extent for advice */

11 __u32 lla_value3;

12 __u32 lla_value4;

13 };

42.6.2. 㯖㘘

llapi_ladvise⼐㭞ㅌ ladvise䐱⭥ num_advise I/O⭥䄜䔊㎕䓵䇇䇤⧭㿓⭥䎌ⰵ文

件㘉㭗ⴜ fd⭥㳂㬟ㅉ䅊᷉䔏ⱁ䇱 LAH_COUNT_MAX 㳖㚠᷊⪌⭾⭞䄜〓ⱁ Lustre

ⴟ㹒㡘᱄flags㋪䄵䇱䁂䋒㾵⭹➕㸜〓䐖㎕㾿ⶥ⪇㏎ㅉ䅊⭥Ⳟ㬞ᷛ

• LF_ASYNCᷛ㋮⿈Ⱜ䊻㳂ㅜ ladvise RPC⽔㑃ゕⳖ⿹䇤⿈㋶ヅ᷍ⴟ㹒㡘㼀⧭ㅌ䅍⤞

⪇㏎ㅉ䅊᱄

• LF_UNSET 㦂ᷛ㼜〓㤆⨞䄵㣑⭥ㅉ䅊᷉ 㚠㣑㆗䐈⧷LU_ADVISE_LOCKNOEXPAND ᱄᷊

㗠 ladvise䊋㯹Ⱍ㬨䄜⟝⼍䄵㻣䓷Ⱟ⭥ llapi_lu_ladviseㆂ⹚ᷛ

䓷Ⱟ 㯖㘘

lla_ladvice 䇱ⷙⰉ文件ⳗ㸈⭥ㅉ䅊᷍⭒㣑䐈⧷ᷛ

LU_LADVISE_WILLREADᷛ㬚䇤ⴟ㹒㡘⭥䔏䇦 I/O⫔㾂ㅌ㭞㈾䊅

㦂⭞ⴟ㹒㡘⫇䐱ᷜLU_LADVISE_DONTNEEDᷛ㤆⨞ⴟ㹒㡘㩰䐙

Ⰹ文件ⳗ㸈⭥⫇㭞㈾᱄

lla_start ⪬ㅉ䅊㋋㬝⭥㠌䄧㑠᷉䄵䓷ㅻ㸋⭆㸜 ᱄᷊

lla_end ⪬ㅉ䅊ㆂ㭙⭥㠌䄧㑠᷉⤜⟝⼍ ᱄᷊

lla_value1᱃ 䇤䇻㸕㎕ㅉ䅊㏁㾮⭥ゴ⤯㭞᷍㏞㧈᷍⹊䄵㻣䎃㾊䓷Ⱟ䄵㬚䇤

lla_value2᱃ 㲹Ⰹㅉ䅊᱄㧈⺜ⰵⷙⰉ⭥ㅉ䅊㏁㾮㗜䇱㘘㦘䄋㤔᷍䋓䇇㪉䐤㸋

lla_value3᱃ 㒄᱄

lla_value4

lla_lockahead_mode 㬚䇤LU_ADVISE_LOCKAHEAD㬒᷍'lla_value1'䓷Ⱟ㋪䇤䇻

⪌⫐㤌㤔⭥㰙㚄㬞᷍㋪㬚䇤lla_lockahead_mode䅞䇤᱄
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䓷Ⱟ 㯖㘘

lla_peradvice_flags ⭒㬚䇤䐈⧷㰝㗨⭥ㅉ䅊㬒᷍'lla_value2'䓷Ⱟ䇤䇻⪌⭾㲹Ⰹ

䇻㗠ㅉ䅊⭥⢋䐟᷍㋪㬚䇤lla_peradvice_flags䅞䇤᱄

䐈⧷LF_ASYNC⼮LF_UNSET᱄

lla_lockahead_result 㬚䇤LU_ADVISE_LOCKAHEAD㬒᷍'lla_value3'䓷Ⱟ㋪䇤

䇻⪌⫐㤌㤔ㆂ⺜᷍㋪㬚䇤lla_lockahead_result䅞䇤᱄

llapi_ladvise()ㅌㅉ䅊䓋ⳃⷙ Lustreⴟ㹒㡘᷍⭌⤜⡄䐅ⴟ㹒㡘㧈⼯䄵ゑ⼯㬒ⰵ

ㅉ䅊作⨗ⳕ䇇᱄ⴟ㹒㡘㬶⭞ㅉ䅊㋪㚽。䄓㋪㚽⤜。⪆ⳃ操作᷍㉀㳆㦂㉗䇻ㅉ䅊⭥㏁㾮䄵

ゑㅴ㬶ㅉ䅊⭥ⴟ㹒㡘Ⱜ䔊件⭥㬖㬒㉗⥀᱄

llapi_ladvise()⭥⮅㾮䇤ⳉ㬨㬚䇇䇤⧭㿓⼮䇤⿈᷉㵉⺞lfs ladvise᷊〒㦂

䇻䇇䇤⧭㿓 I/O㚄㬞⭥㎊䍚䐋㬗᷍䄵ⶪ䊅ⴟ㹒㡘Ⱜ I/O⪇㏎᱄㏞㧈᷍㧈⺜䄜䔊⤜㵍

⭥㋮⿈Ⱜ䎞䊻ⰵ文件㆙㾱㾂⭥㰇〛Ⱒ㦂᷍䋓䊻⪇㏎㰇〛 IO 䐏㣑ㅌ䄔㘇䊅㦂⭞㉀䇱

⫔㼀㾵Ⱒ㦂㚽㑇⭥ OSS ⫇䐱䇱➺㏜ⱙ㸿䄜⼇᱄䇪䇻䄋㼓㋮⿈Ⱜⳃ㯮ⷝⱁ㭞㈾᷍㬚

䇤fadvise()ㅌ㭞㈾㳂㦂⭞㗠㋮⿈Ⱜ⭥⫇䐱㋪㚽㗜䇱㬓㗕⼤⪇᱄

䐖⭤䄜㳂⭥㬨LU_LADVISE_LOCKAHEAD⭥㬚䇤᱄㈂㛛㋪䄵᷉㸳㗨䄓㵧プ㛛᷊䊻

䇇䇤⧭㿓䐱䐒ㅴ㬚䇤㰝䄵⡽㘃㰙䎚䇤᷉䑘䄋㬨⪴ⱁ㋮⿈Ⱜ㾕㧌⭆文件᷊᷍ ⭌㛛㵍䂚

䄓㋪㵉⺞ ANL⭥MPI-I/O / MPICH㌃⭥ i/o㈼⼰㚄㬞㎕〒㦂㰝᱄䎃䄓㬨㬚䇤⪬⹇㚽⭥䑘

䄋Ⳟ㬞᱄

㚠㣑᷍⪬⹇㚽㆗作㸋⤚Ⰲ᷍㩱㸕⼰⤃⭞⹌⹓ ANL⫛㕌㌃䐱᱄ㅉ䅊䇤⿈⥊㋕MPICH

文⭖〓⪴㡅⹊䇇㩭⪇〒㦂ⷝⱁ䐈⧷᱄

㰅㦜䊻ⶦ㛏㩰㏁㯧䇻 posix_fadvise⼮ Linux fadvise系统⮘䇤 l᷍lapi_ladvise()䈌

㰝㗨⭥䑘䄋㤙⢑䊻䇻ᷛfadvise()⼮posix_fadvise()㬨㋮⿈Ⱜ〛䐧᷍⤜。ㅌㅉ䅊

⪌⭾ⷙ文件系统ᷜⱙllapi_ladvise()。ⳃ㯮ㅉ䅊〓㳂㬟䐢⫇⪃文ⶤ件⭥䄜〓ⱁ

Lustreⴟ㹒㡘᱄䊻㚔㾊㤊㌗㻣᷍㋪㚽㿉䄋㬚䇤㑞䐷ㅴ㋻᱄

42.6.3. Ⳗ⿹䐖

llapi_ladviseⳖ⿹ᷛ

⧪⹇ᷛ0ᷜ

㬈➽ᷛ-1᷍㵍㬒ㅌ㪉䐤errno᱄

42.6.4. ⫎㹔
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⫎㹔 㯖㘘

ENOMEM 㗜䇱䔄⹜⭥㚻⫇㶋⧪操作᱄

EINVAL 䄜䄵㩰⭥㸿㾈⤯㭞᱄

EFAULT ladvise䐙㼓⭥㚻⫇㤙䈓㸕䎞㦘䇔㪅᱄

ENOTSUPP ⤜䐈⧷⭥ advice㏁㾮᱄

42.7. llapi㌃㬚䇤㬟㏞

㬚䇤llapi_file_create㸋㾣文件㪉䐤 Lustre㧎件㭕㾵᱄

㛛㋪䄵㬚䇤ioctl⭩㚻⤠⧭㿓㪉䐤㳖⫙⿐᱄⢁䅌䄵㻣㬟㏞⧭㿓᷍㛛㿉䄋➓䓑 Lustre

㋮⿈Ⱜ䊕 RPM᱄

䇤䇻䁾㬟 API㳖⫙⿐⭥ビ⭆ c⧭㿓 - libtest.c

1 /* -*- mode: c; c-basic-offset: 8; indent-tabs-mode: nil; -*-

2 * vim:expandtab:shiftwidth=8:tabstop=8:

3 *

4 * lustredemo - a simple example of lustreapi functions

5 */

6 #include <stdio.h>

7 #include <fcntl.h>

8 #include <dirent.h>

9 #include <errno.h>

10 #include <stdlib.h>

11 #include <lustre/lustreapi.h>

12 #define MAX_OSTS 1024

13 #define LOV_EA_SIZE(lum, num) (sizeof(*lum) + num *

sizeof(*lum->lmm_objects))

14 #define LOV_EA_MAX(lum) LOV_EA_SIZE(lum, MAX_OSTS)

15

16 /*

17 * This program provides crude examples of using the lustreapi API functions

18 */

19 /* Change these definitions to suit */

20

21 #define TESTDIR "/tmp" /* Results directory */
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22 #define TESTFILE "lustre_dummy" /* Name for the file we create/destroy */

23 #define FILESIZE 262144 /* Size of the file in words */

24 #define DUMWORD "DEADBEEF" /* Dummy word used to fill files */

25 #define MY_STRIPE_WIDTH 2 /* Set this to the number of OST

required */

26 #define MY_LUSTRE_DIR "/mnt/lustre/ftest"

27

28 int close_file(int fd)

29 {

30 if (close(fd) < 0) {

31 fprintf(stderr, "File close failed: %d (%s)\n", errno,

strerror(errno));

32 return -1;

33 }

34 return 0;

35 }

36

37 int write_file(int fd)

38 {

39 char *stng = DUMWORD;

40 int cnt = 0;

41

42 for( cnt = 0; cnt < FILESIZE; cnt++) {

43 write(fd, stng, sizeof(stng));

44 }

45 return 0;

46 }

47 /* Open a file, set a specific stripe count, size and starting OST

48 * Adjust the parameters to suit */

49 int open_stripe_file()

50 {

51 char *tfile = TESTFILE;

52 int stripe_size = 65536; /* System default is 4M */

53 int stripe_offset = -1; /* Start at default */

54 int stripe_count = MY_STRIPE_WIDTH; /*Single stripe for this demo*/

55 int stripe_pattern = 0; /* only RAID 0 at this time */
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56 int rc, fd;

57

58 rc = llapi_file_create(tfile,

59 stripe_size,stripe_offset,stripe_count,stripe_pattern);

60 /* result code is inverted, we may return -EINVAL or an ioctl error.

61 * We borrow an error message from sanity.c

62 */

63 if (rc) {

64 fprintf(stderr,"llapi_file_create failed: %d (%s) \n", rc,

strerror(-rc));

65 return -1;

66 }

67 /* llapi_file_create closes the file descriptor, we must re-open */

68 fd = open(tfile, O_CREAT | O_RDWR | O_LOV_DELAY_CREATE, 0644);

69 if (fd < 0) {

70 fprintf(stderr, "Can't open %s file: %d (%s)\n", tfile,

errno, strerror(errno));

71 return -1;

72 }

73 return fd;

74 }

75

76 /* output a list of uuids for this file */

77 int get_my_uuids(int fd)

78 {

79 struct obd_uuid uuids[1024], *uuidp; /* Output var */

80 int obdcount = 1024;

81 int rc,i;

82

83 rc = llapi_lov_get_uuids(fd, uuids, &obdcount);

84 if (rc != 0) {

85 fprintf(stderr, "get uuids failed: %d (%s)\n",errno,

strerror(errno));

86 }

87 printf("This file system has %d obds\n", obdcount);

88 for (i = 0, uuidp = uuids; i < obdcount; i++, uuidp++) {
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89 printf("UUID %d is %s\n",i, uuidp->uuid);

90 }

91 return 0;

92 }

93

94 /* Print out some LOV attributes. List our objects */

95 int get_file_info(char *path)

96 {

97

98 struct lov_user_md *lump;

99 int rc;

100 int i;

101

102 lump = malloc(LOV_EA_MAX(lump));

103 if (lump == NULL) {

104 return -1;

105 }

106

107 rc = llapi_file_get_stripe(path, lump);

108

109 if (rc != 0) {

110 fprintf(stderr, "get_stripe failed: %d (%s)\n",errno,

strerror(errno));

111 return -1;

112 }

113

114 printf("Lov magic %u\n", lump->lmm_magic);

115 printf("Lov pattern %u\n", lump->lmm_pattern);

116 printf("Lov object id %llu\n", lump->lmm_object_id);

117 printf("Lov stripe size %u\n", lump->lmm_stripe_size);

118 printf("Lov stripe count %hu\n", lump->lmm_stripe_count);

119 printf("Lov stripe offset %u\n", lump->lmm_stripe_offset);

120 for (i = 0; i < lump->lmm_stripe_count; i++) {

121 printf("Object index %d Objid %llu\n",

lump->lmm_objects[i].l_ost_idx,

lump->lmm_objects[i].l_object_id);
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122 }

123

124 free(lump);

125 return rc;

126

127 }

128

129 /* Ping all OSTs that belong to this filesystem */

130 int ping_osts()

131 {

132 DIR *dir;

133 struct dirent *d;

134 char osc_dir[100];

135 int rc;

136

137 sprintf(osc_dir, "/proc/fs/lustre/osc");

138 dir = opendir(osc_dir);

139 if (dir == NULL) {

140 printf("Can't open dir\n");

141 return -1;

142 }

143 while((d = readdir(dir)) != NULL) {

144 if ( d->d_type == DT_DIR ) {

145 if (! strncmp(d->d_name, "OSC", 3)) {

146 printf("Pinging OSC %s ", d->d_name);

147 rc = llapi_ping("osc", d->d_name);

148 if (rc) {

149 printf(" bad\n");

150 } else {

151 printf(" good\n");

152 }

153 }

154 }

155 }

156 return 0;

157
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158 }

159

160 int main()

161 {

162 int file;

163 int rc;

164 char filename[100];

165 char sys_cmd[100];

166

167 sprintf(filename, "%s/%s",MY_LUSTRE_DIR, TESTFILE);

168

169 printf("Open a file with striping\n");

170 file = open_stripe_file();

171 if ( file < 0 ) {

172 printf("Exiting\n");

173 exit(1);

174 }

175 printf("Getting uuid list\n");

176 rc = get_my_uuids(file);

177 printf("Write to the file\n");

178 rc = write_file(file);

179 rc = close_file(file);

180 printf("Listing LOV data\n");

181 rc = get_file_info(filename);

182 printf("Ping our OSTs\n");

183 rc = ping_osts();

184

185 /* the results should match lfs getstripe */

186 printf("Confirming our results with lfs getstripe\n");

187 sprintf(sys_cmd, "/usr/bin/lfs getstripe %s/%s", MY_LUSTRE_DIR,

TESTFILE);

188 system(sys_cmd);

189

190 printf("All done\n");

191 exit(rc);

192 }
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㩰㭗⧭㿓⭥Makefile文件ᷛ

1 gcc -g -O2 -Wall -o lustredemo libtest.c -llustreapi

2 clean:

3 rm -f core lustredemo *.o

4 run:

5 make

6 rm -f /mnt/lustre/ftest/lustredemo

7 rm -f /mnt/lustre/ftest/lustre_dummy

8 cp lustredemo /mnt/lustre/ftest/

⭻㯥㬏㧞䍣㞅䐤文件⼮㚄㌊⤯㭞

43.1. ビㆊ

㶙 㕈 䇓 件 ⼮ 㔘 䇪 㵉 ⺞ 㚄 ㌊ ⤯ 㭞 ㆙ 㾱 㞅 䐤᷍ 䎃 㾊 ⤯ 㭞 䇇 䊻

/etc/modprobe.d/lustre.conf文件䐱㆙㾱䐙Ⰹ᷍㧈ᷛ

1 options lnet networks=tcp0(eth2)

䄵㩰䁂㼏䐙Ⰹ⪬ㅻ⮄䇇䊻 eth2㶙㕈ㅴ㋻㩰㬚䇤 TCP㾎䅊᱄

㬸⪯ゴ䊹㚄㌊㬒。Ⱒ㦂㚄㌊⤯㭞᱄⭒ LNet㡕Ⱀ㬒᷉㵉⧄䊻modprobe ptlrpc㩰᷊᷍

LNet㚄㌊䓵Ⱀゴ䊹㲹Ⰹ㏁㾮⭥ LND㚄㌊᷉㧈ksocklnd ᱄᷊

LNet 㞅 䐤 ⤯ 㭞 ㋪ 䊻 /sys/module/lnet/parameters/㻣 ⥊ ㋕᷍LND 㲹

Ⰹ ⤯ 㭞 ㋪ 䊻 㼁 䇇 LND 㘜 㻣 ⥊ ㋕᷍ ㏞ 㧈 䇤 䇻 socklnd᷉TCP᷊LND ⭥

/sys/module/ksocklnd/parameters/᱄

ⰵ䇻䄵㻣⤯㭞᷍㚍㦰䁂㼏㪉䐤㻵㬟䊻㎉⼦䐱᱄⢋エ㸋W⭥⤯㭞ⷝⶥ。䇑㼍䎞䊻䊬㾱

⭥系统᷍⢋エ㸋Wc⭥⤯㭞ⷝⶥ㆗䊻ㅉ㑃㑍ㅴ㬒䇱㾈᷉㻷䇱㑍ㅴ⤜㬽䎃㾊ⷝⶥ⭥䇑㼍᷊᷍

ⱙ㸿⢋エ⭥⤯㭞䐜㚽䊻 LNet⭻䄜⪯ゴ䊹㬒㪉䐤.

43.2. 㚄㌊䁂㼏

• 䊻㔘䇪〓㡅㰜ⱁ㶙㕈㞅䐤䐱᷍㤌㬚䇤ip2netsⱙ⤜㬨㶙㕈᷍⪴ⱙ㬚㰚䇱ㅻ⮄Ⱍ㋪

䄵㬚䇤㼁㵍⭥㞅䐤᱄

• 䊻㔘䇪㶙㕈䐱᷍㤌䊻㦯⼯㸜䐤㬚䇤㼁㵍⭥''㔘䇪''㞅䐤᱄䐙Ⰹ㸋㔘䇪㡘⭥ㅻ⮄ㅌ䓵

Ⱀ㡕䇤䓋ⳃ᷍⤃⽗㔵䈌㲹Ⰹㅻ⮄㸿⭥㔘䇪᱄㤌⡄⧷㬚䇤㵉䇤㞅䐤䄵⡄䐅㰚䇱ㅻ

⮄䇱䄜䐣⭥㔘䇪⢎᱄
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• ⭆Ⱑ⭥lustre.conf文件㬚㞅䐤ⳃⷝゴ㦾䄸᱄

• 㧈⺜㪉䐤㑬config_on_load=1᷍LNet ㅌ䊻modprobe㠻ヅ㡕Ⱀ᷍ⱙ⤜。⭩⫞

Lustre文件系统㡕Ⱀ᱄䎃㦘⡄㑬㔘䇪㡘䊻㚄㌊ゴ䊹㬒㋋㬝⹅作᱄

1 # lctl

2 # lctl> net down

• 㤌エ⭤㬚䇤lctl ping {nid}㘝㒏㎕㌍㯺㦘㦰㛛⭥ LNet㞅䐤㬨ⴒ䎞㦘᱄

43.2.1. LNet䁂㼏

⪬㾂ㅻㅌㆊ㩽 LNet䁂㼏᱄

43.2.1.1. 㶙㕈㵹㠬 㶙㕈㵹㠬㚄㌊⤯㭞䇤䇻㦘Ⰹ㗠ㅻ⮄䇇ゴ㧌㚥㾊㶙㕈᷍㬨ⴒ䇇ⶤ䊻

䎃㾊㶙㕈䐏ヅ㳎ゴ㔘䇪᷍䄵ゑ㰝⳨⡟⭹㶙㕈䐏ヅ㧈⼯㵉㾦᱄

䄵㻣㬨ⷘ䐷㶙㕈⼮㡅䐈⧷⭥㧎件ⰲ䍜⭥㑱⢎ᷛ

㶙㕈 㧎件ⰲ䍜

o2ib OFED Version 2

䓃䅃

Lustre㧎件。⽗㔵⿹ㅴ㋻᷉lo0᷊᷍ ⭌㋪㬚䇤⢑㘜㸋⿹⭥㦯⼯ IP⭹䐘᷉㚍㦰㤊

㌗㻣 ᱄᷊㧈䇱䄪㸫᷍㤌㘘㦘䐙Ⰹ㶙㕈᱄

ip2nets᷉''''᷊㬨䄜㑱⨗㦌㈷㋪䇤⭥㶙㕈⭥䓷ⴜ⪏᷍㗠㶙㕈Ⱍ䇱䄜䔊 IP⭹䐘

ⳗ㸈᱄LNet㵉⺞ㅌ IP⭹䐘ⳗ㸈䈌ㅻ⮄⭥⡟⭹ IP㆙㾱㠆㞅㎕㦘Ⰹ⪬㑱⢎䐱⭥⡟⭹㋪䇤㶙

㕈᱄⪬䁂㼏⭥㚠⭥㬨㸋㑬㚽⹜䊻⤜㵍㶙㕈㩰⭥ⷘ䐷ㅻ⮄㩰㬚䇤㼁㵍⭥modules.conf文

件᱄ⶤ䓷ⴜ⪏⭥䈐ⳉ㧈㻣ᷛ

1 <ip2nets> :== <net-match> [ <comment> ] { <net-sep> <net-match> }

2 <net-match> :== [ <w> ] <net-spec> <w> <ip-range> { <w> <ip-range> }

3 [ <w> ]

4 <net-spec> :== <network> [ "(" <interface-list> ")" ]

5 <network> :== <nettype> [ <number> ]

6 <nettype> :== "tcp" | "elan" | "o2ib" | ...

7 <iface-list> :== <interface> [ "," <iface-list> ]

8 <ip-range> :== <r-expr> "." <r-expr> "." <r-expr> "." <r-expr>
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9 <r-expr> :== <number> | "*" | "[" <r-list> "]"

10 <r-list> :== <range> [ "," <r-list> ]

11 <range> :== <number> [ "-" <number> [ "/" <number> ] ]

12 <comment :== "#" { <non-net-sep-chars> }

13 <net-sep> :== ";" | "\n"

14 <w> :== <whitespace-chars> { <whitespace-chars> }

<net-spec>⟝⼍㑬䔄⹜⭥㾦㻃㎕⢋㬗㸉䄜⭥㶙㕈⤃ゴ䊹㬫⭒⭥ LND᱄LNDⷚ㈾

㰝㋪䄵㬚䇤⭥ㅴ㋻㎕㦘Ⰹ NID䐱㦒㩺⭥''㶙㕈㚻⭹䐘''⤠᱄

<iface-list>䇤䇻䐙Ⰹ㶙㕈㋪䄵㬚䇤⭥䇓件ㅴ㋻᱄㧈⺜⪬䁂㼏⡜㬂㔵᷍䋓⢎㬟㋪

㬚䇤㰚䇱ㅴ㋻᱄⤜䐈⧷<iface-list>䈐ⳉ⭥ LND⤜㚽㸋㡅㞅䐤㬚䇤⭥㲹Ⰹㅴ㋻᷍䋓

ㅌ㬚䇤㦯⼯㋪䇤⭥ㅴ㋻᱄⪬㬒᷍䄜ㅻ⮄㩰䊻㦯⼯㬒⽓Ⱍ䐜㚽䇱䎃㾊 LND⭥⭆㬖㏞᷍

⤃㣳⡹㿌㬂㔵<iface-list>᱄

<net-match>㳖㚠ㅌ➕㪚㘘⭥㯔㿓㆙㾱㩉㘉᷍䑑⥊㋕㬨ⴒ䇱ㅻ⮄⭥ IP ⭹䐘

䈌<ip-range>⢎⫐㬞䐏䄜㠆㞅᱄㧈⺜㠆㞅᷍<net-spec>ㅌ䐙Ⰹ䄋㬖㏞⿐⭥㶙㕈᱄㤌

䓃䅃᷍㸳㗨䐜⤪䇤䐙Ⰹ㶙㕈㠆㞅⭥⭻䄜⢎⫐㬞᱄䅓⪬᷍㸋ビ⿐㠆㞅⢎⫐㬞᷍㸳㗨䊻㲹

㭃㳖件䐏⽔⳦䐤㵉䇤㳖件᷍㏞㧈ᷛ

1 ip2nets="tcp(eth1,eth2) 134.32.1.[4-10/2]; tcp(eth1) *.*.*.*"

㶙㕈 134.32.1.*㩰⭥㯥ㅻ⮄᷉134.32.1.{4,6,8,10}᷊䇱㑞ㅴ㋻᷍㡅㰜ㅻ⮄䐜䇱䄜

ㅴ㋻᱄

1 ip2nets="o2ib 192.168.0.*; tcp(eth2) 192.168.0.[1,7,4,12]"

㩰㭗䈐㉅㘉㭗㑬 192.168.0.*㩰⭥ IBゐ㦛᱄㡅䐱㯥ㅻ⮄䇱 IPㅴ㋻᷍㋪⡜䇤作㔘䇪

㡘᱄

㤌䓃䅃᷍match-all ⢎⫐㬞᷉㧈*.*.*.*᷊䇱㾈⭹ⶓⶨ㑬㰇⽔䐙Ⰹ⭥㰚䇱㡅

㰜<net-match>㳖㚠᷍䇇㆘㪘㬚䇤᱄

䄵㻣㬨䄜ⷝⶕ䊴⭥㤊㌗᷍䇱㧈㻣㔘䇪⤯㭞ᷛ

• 㑞 TCP䓴㶙

• 䄜 Elan䓴㶙

• 㪉䐤㸋㔘䇪㡘⭥〛㡘᷍㣳䇱 TCP⼮ Elanㅴ㋻

• Elan㩰㞅䐤䇱 IP᷍⭌䐜䇤䇻⢋エㅻ⮄᱄

1 options lnet ip2nets=€âtcp 198.129.135.* 192.128.88.98; \

2 elan 198.128.88.98 198.129.135.3; \

3 routes='cp 1022@elan # Elan NID of router; \

4 elan 198.128.88.98@tcp # TCP NID of router '
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43.2.1.2. ip2nets(``tcp'') ip2nets㬨䄜䓷ⴜ⪏᷍㑱⨗㑬㦌㤓㋪䇤⭥㶙㕈᷍㗠㶙

㕈Ⱍ䇱䄜䔊 IP⭹䐘ⳗ㸈᱄LNet㵉⺞ㅌ IP⭹䐘ⳗ㸈䈌ㅻ⮄⭥⡟⭹ IP㼁㠆㞅᷍⪴䎃㑱

⢎䐱㦘Ⰹ⡟⭹㋪䇤⭥㶙㕈᱄㚠⭥㬨䊫㿎㵍䄜 modules.conf文件䊻⤜㵍㶙㕈⭥⤜㵍ㅻ⮄

㩰㬚䇤᱄ⶤ䓷ⴜ⪏⭥䈐ⳉ㧈㻣:

1 <ip2nets> :== <net-match> [ <comment> ] { <net-sep> <net-match> }

2 <net-match> :== [ <w> ] <net-spec> <w> <ip-range> { <w> <ip-range> }

3 [ <w> ]

4 <net-spec> :== <network> [ "(" <interface-list> ")" ]

5 <network> :== <nettype> [ <number> ]

6 <nettype> :== "tcp" | "elan" | "o2ib" | ...

7 <iface-list> :== <interface> [ "," <iface-list> ]

8 <ip-range> :== <r-expr> "." <r-expr> "." <r-expr> "." <r-expr>

9 <r-expr> :== <number> | "*" | "[" <r-list> "]"

10 <r-list> :== <range> [ "," <r-list> ]

11 <range> :== <number> [ "-" <number> [ "/" <number> ] ]

12 <comment :== "#" { <non-net-sep-chars> }

13 <net-sep> :== ";" | "\n"

14 <w> :== <whitespace-chars> { <whitespace-chars> }

<net-spec>⟝⼍䔄⹜⭥㾦㻃㎕㸉䄜⭹㬗⢑㶙㕈⤃ゴ䊹䄜㬫⭒⭥ LND᱄LNDⷚ

㈾㋪䄵㬚䇤⭥ㅴ㋻㎕㦘Ⰹ NID䐱㦒㩺⭥ ``㶙㕈㚻⭹䐘''⤠᱄

<iface-list>䇤䇻䐙Ⰹ㶙㕈㋪䄵㬚䇤㚥䇓件ㅴ㋻᱄㧈⺜㬂㔵᷍䋓㬚䇤㰚䇱ㅴ

㋻᱄⤜䐈⧷<iface-list>䈐ⳉ⭥ LND⤜㚽㞅䐤㸋㬚䇤㲹Ⰹ⭥ㅴ㋻᷍䐜㬨㬚䇤㻷䇱⭥

ㅴ㋻᱄䊻㦯⼯㬒⽓᷍䄜ㅻ⮄㩰䐜㚽⫇䊻䎃㾊 LND⭥䄜㬖㏞᷍㣳<iface-list>⡹

㿌㬂㔵᱄

<net-match>㳖㚠➕䍶㪚㘘⭥㯔㿓㆙㾱㩉㘉᷍㋕ㅻ⮄⭥ IP ⭹䐘㬨ⴒ

䈌<ip-range>⢎⫐㬞䐏䄜㼁㠆㞅᱄㧈⺜䇱㠆㞅⭥᷍䋓<net-spec>䐙Ⰹ䄋㬖㏞⿐

⭥㶙㕈᱄㤌䓃䅃᷍㲹Ⰹ㶙㕈䇇䈌⭻䄜㠆㞅⤦㰄㭞᱄㋪䄵㵉⺞➲㵉㞅⢎⫐㬞⳦䊻㲹㭃㤊

㌗⭥⽔㘇᷍㎕ビ⿐㠆㞅⢎⫐㬞᷍㧈:

1 ip2nets="tcp(eth1,eth2) 134.32.1. [4-10/2]; tcp(eth1) *.*.*.*"

㶙㕈 134.32.1.*㩰⭥ 4ㅻ⮄⟝⼍ 2ㅴ㋻᷉134.32.1.{4,6,8,10}᷊᷍ 㡅㰜⭥Ⱍ䐜䇱 1

ㅴ㋻᱄

1 ip2nets="o2ib 192.168.0.*; tcp(eth2) 192.168.0. [1,7,4,12]"

㩰㭗⢎⫐㬞⢎㬟 192.168.0.*㩰⭥䄜 IBゐ㦛᱄㡅䐱㯥ㅻ⮄䄓⟝⼍ IPㅴ㋻ᷜ䎃㯥

ㅻ⮄㋪䄵作㸋㔘䇪㡘㬚䇤᱄
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㤌䓃䅃᷍㵉㞅⢎⫐㬞᷉㏞㧈᷍*.*.*.*᷊䇱㾈⭹㠢⡯㑬㰚䇱㡅㰜<net-match>㳖

㚠᷍䅓⪬䇇㆘㪘㬚䇤᱄

㻣㘇㬨䄜ⷝⶕ䊴⭥㤊㌗᷍㔘䇪⤯㭞㧈㻣: -㑞 TCP䓴㶙 -䄜 Elan䓴㶙 -䄜㲉

㪉䐤㸋㔘䇪㡘⭥〛㡘᷍㵍㬒䇱 TCP⼮ Elanㅴ㋻ -㞅䐤㑬 IP over Elan᷍⭌䐜䇱 IP。⡜䇤

㎕⢋エㅻ⮄᱄

1 options lnet ip2nets=€âtcp 198.129.135.* 192.128.88.98; \

2 elan 198.128.88.98 198.129.135.3; \

3 routes='cp 1022@elan # Elan NID of router; \

4 elan 198.128.88.98@tcp # TCP NID of router '

43.2.1.3. networks(''tcp'') 䇤䇻㳇⫛ip2nets᷍㋪䇤䇻䐙Ⰹ䄋㻵㬞㬖㏞⿐⭥㶙㕈᱄䈐

ⳉ㸋Ⱋ⼦ⷕ⭥<net-spec>㑱⢎᷉ボ㩰文 ᱄᷊㆗⭒㸕䐙Ⰹip2nets⼮networks㬒⤦

㬚䇤㚍㦰䐖᱄

43.2.1.4. routes ('''') 䎃㬨䄜㑱⨗䓋ⳃ⭥㔘䇪㡘㶙㕈⼮ NID⭥䓷ⴜ⪏᱄

䈐ⳉ㧈㻣᷉<w>㬨䄜〓ⱁ㋶➸䓷ⴜ᷊ᷛ

1 <routes> :== <route>{ ; <route> }

2 <route> :==

[<net>[<w><hopcount>]<w><nid>[:<priority>]{<w><nid>[:<priority>]}

㤌䓃䅃᷍Lustre 2.5䐱㳎ゴ㑬䇦㻩⤯㭞᱄

tcp1㩰⭥ㅻ⮄⡹㿌㈎⺞㔘䇪㡘⭞⫐ Elan㶙㕈ᷛ

1 options lnet networks=tcp1 routes="elan 1 192.168.2.2@tcpA"

㳙㭞⼮䇦㻩䇤䇻⟐䑛䊻ⱁ㔘䇪㞅䐤䐏ヅ䁂䋒䔏ゲ㔘㈗᱄

䄵㻣㳂⹊㑬䄜䐷䇤䇻㘉㭗㚠⢋㶙㕈⼮㔘䇪㡘 NID⭥ビ⭆⭌⹇㚽㣠⫔⭥㎊䍚䈐ⳉᷛ

1 <expansion> :== "[" <entry> { "," <entry> } "]"

2 <entry> :== <numeric range> | <non-numeric item>

3 <numeric range> :== <number> [ "-" <number> [ "/" <number> ] ]

㎊䍚⤠㬨䇤Ⳟ㎉⼦㎉㡑㎕⭥㑱⢎᷍㑱⢎䐱⭥㭞䓷㼏㋪䄵㬨⭆㭞䓷᱃㑍㿙⭥㭞

䓷ⳗ㸈〓㌈⤞㭞䓷ⳗ㸈᱄㏞㧈᷍routes="elan 192.168.1.[22-24]@tcp" ⢎㬟

㶙㕈elan0㸋㼁㑻ㅻ⮄᷉hopcount㚍㦰㸋 1᷊᷍ 㣳㋪䄵㵉⺞tcp0㶙㕈㩰⭥ 3㔘䇪㡘

᷉192.168.1.22@tcp᷍192.168.1.23@tcp⼮192.168.1.24@tcp᷊㆙㾱ⳤ㸫᱄

routes="[tcp,o2ib] 2 [8-14/2]@elan"⢎㬟㶙㕈tcp0⼮o2ib0㋪㵉⺞ 4

㔘䇪㡘᷉8@elan᷍10@ elan᷍12@elan⼮14elan᷊㆙㾱ⳤ㸫᱄㳙㭞㸋 2䅃㸗䓦䎃
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㑞㶙㕈⭥㒘㑠ㅌ㈎⺞ 2㔘䇪㡘᷍㬸㻩㬨⪬㳖㚠䐱䐙Ⰹ⭥⭻䄜㔘䇪㡘᷍㦜⽔㬨㒎䄜

᱄

䐹ⶕ㳖㚠᱃⭞⡟⭹㶙㕈⭥㔘䇪㳖㚠䄵ゑ⳨⡟⭹㶙㕈㩰⭥㔘䇪㡘⭥㳖㚠ㅌ⡜⽗㔵᱄

䊻 Lustre 2.5䐏㣑᷍㵉⺞䁂䋒ⷝⰭ㳙㭞⭥㔘䇪㡘㎕ㆃ㉗⭩㾈㳖㚠䐏ヅ⭥⨆㵜᱄㳙㭞

㬂㔵㬒㚍㦰㸋 1᷉䊗⧭㶙㕈㼁㑻 ᱄᷊

䐢 Lustre 2.5㡑᷍㧈⺜䇦㻩㼁⭩᷍䋓ㅌ䁂䋒 priority⼦ⷝ⭮〓㳙㭞ⷝ㩺⭥㔘䇪㳖

㚠᱄䇦㻩㬂㔵㬒㚍㦰㸋 0᱄㳙㭞㬂㔵㬒㚍㦰㸋 1᷉䊗⧭㶙㕈㼁㑻 ᱄᷊

㬚䇤⤜㵍⡟⭹㶙㕈㩰⭥㔘䇪㡘㎕䐙⮄㵍䄜㚠⢋⭥㔘䇪㬨⫎㹔⭥᱄

㧈⺜㚠⢋㶙㕈䓷ⴜ⪏⤜⟝⼍㎊䍚⤠᷍䋓㳙㭞㚍㦰㸋 1᷍㋪䄵㬂㔵᷉ゕ䊗⧭㶙㕈㬨

㼁㑻⭥ ᱄᷊㬣㬖㩰᷍⫔ⱁ㭞ⱁ㶙㕈㞅䐤Ⱍ㬨㧈⪬᱄㸋ⷙⰉ㚠⢋㶙㕈䐙Ⰹ⤜䄜䐣⭥㳙㭞㬨

⫎㹔⭥᷍䎃䄓㬨㸋㬓㗕⭒㚠⢋㶙㕈䓷ⴜ⪏䐙Ⰹ㎕ⱁ㶙㕈㬒㿉䄋䐙Ⰹ㻵㬞㳙㭞᱄

43.2.1.5. forwarding ('''') ⶤ䓷ⴜ⪏㋪㪉䐤㸋''㡕䇤''〓''㆜䇤''᷍䇤䇻㘘㦘㋹䐧⪬ㅻ⮄

㬨ⴒ䇇⨅⭒㔘䇪㡘⭥ㅨ㩌᷍⪴ⱙ䊻㰚䇱⡟⭹㶙㕈䐏ヅ䓋ⳃ㼜㻃㆙㾱㵉㾦᱄㬚䇤㬫⭒⭥㶙

㕈㵹㠬䁂㼏㡕Ⱀ LNet᷉modprobe ptlrpc᷊㋪㡕ⰐⰡ㑃㔘䇪㡘᱄

䄜Ⱑ㑃⭥㔘䇪㡘㋪䄵㵉⺞ビ⭆⭹㡕Ⱀ LNet᷉`modprobe ptlrpc'᷊䄵ゑ㬫⭒⭥

㶙㕈㵹㠬ㆂ⹚䁂㼏㎕㡕Ⱀ᱄

43.2.1.6. accept(secure) acceptor㬨䄜㾊 LND䇤䇻ㅉ㑃㵉㾦⭥ TCP/IPⴟ㹒᱄㧈

⺜⡟⭹㶙㕈㿉䄋㰝⤃㣳㰝㩱㸕㆜䇤᷍䋓acceptor㋪䇤䇻䊻⭆Ⱜ㋻㩰チ㳞⤃ㅌ㑍ㅴ㤌

㤔䐹Ⰹ㼓⭞㬫⭒⭥⡟⭹㶙㕈᱄acceptor㬨 LNet㚄㌊⭥䄜⤠᷍㋪㵉⺞䄵㻣䁂㼏㆙㾱

㞅䐤ᷛ

⢅㑠 㯖㘘

acceptor ㅴ㬽㡘ㅌ䊫㿎㎕䓵䊗⧭ㅻ⮄⭥㑍ㅴ㏁㾮᱄

secure secure᷎㆗ㅴ㬽㎕䓵䊅㒕 TCPⰬ㋻᷉1023䄵㻣⭥Ⱜ㋻⼦᷊⭥

䎃㬨㚍㦰⭥᷍ⳡ䐚䇤⿈㋶ヅ⭥㆙⧭㬵㵝㑍ㅴ⭞ⴟ㹒㡘᱄

all᷎ㅴ㬽㎕䓵㦯⼯ TCPⰬ㋻⭥㑍ㅴ᱄䎃㋪㚽㿉䄋䊫㿎

⳨㲹㦉Ⱜ㋻㩰⭥㑍ㅴ᷍㏞㧈㎕䓵䊻䇤⿈㋶ヅ䐱䊬㾱⭥㿊㛃〛⭥

㋮⿈Ⱜ᱄

none᷎⤜䊬㾱acceptor᱄㧈⺜ TCP㑍ㅴⰋ㬈᷍ⱙⴟ㹒

㡘䅓㚔䐷䊎䅓㿉䄋㑋系㋮⿈Ⱜ᷉㏞㧈 LDLM㰙⿹⮘〓⥊㋕⫔㾂᷊᷍

accept_port(988) acceptorチ㳞㑍ㅴ㤌㤔⭥Ⱜ㋻⼦᱄䍟⮄㞅䐤䐱㿉䄋

acceptor⭥㰚䇱ㅻ⮄⡹㿌㬚䇤㼁㵍⭥Ⱜ㋻᱄
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⢅㑠 㯖㘘

accept_backlog(127) 㡑㑍ㅴⰴ㑱㋪㚽⭥䔏⫔⧅Ⱙ᱄

accept_timeout(5, W) 䈌ⰵ⭩ㅻ⮄㵉㾦㬒䊫㿎acceptor䔉㧜⭥䔏⧅㬒ヅ᷉䄵㘌㸋⭆

㸜 ᱄᷊

accept_proto_version ⪌⨗㑍ㅴ㤌㤔䇇㬚䇤⭥acceptor㾎䅊⭥⟇⡟᱄㚍㦰㸋䔏㾣

⭥acceptor㾎䅊⟇⡟᷍䄓㋪㪉䐤㸋ⷝ䋈⭥⟇⡟䄵䊫㿎ㅻ⮄㡕

Ⱀ䈌㆗㬫䇤ⶤ⟇⡟acceptor㾎䅊⭥ㅻ⮄⭥㑍ㅴ᱄acceptor

䊻㚔㾊㳖件⭥㻿䐧㻣㋪䄵⪇㏎㦯䄜⟇⡟⭥㾎䅊᷉䄓㈮㬨㯖᷍㰝

㋪䄵ㅴ㬽㎕䓵''㈪''〓''㾣''⭥ⰵ⭩ㅻ⮄㑍ㅴ ᱄᷊ⰵ䇻⭒㣑⟇⡟⭥

acceptor㾎䅊᷉v1᷊᷍ 㧈⺜䐜䇱⭆⡟⭹㶙㕈㿉䄋᷍

acceptor䈌''㈪''⭥ⰵ⭩ㅻ⮄デ㦾᱄

43.2.1.7. rnet_htable_size rnet_htable_size⢎㬟㚻⤠ LNet⺟㻄⢎㞅䐤⪇㏎

⭥䊗⧭㶙㕈㭞᷍㸋䎜㭞䐖᱄rnet_htable_size䇤䇻䇦⿐⺟㻄⢎⭥⫔㾂᷍⤃⤜㻿䐧㛛

㋪䄵䇖䇱⭥䊗⧭㶙㕈⭥㭞㑠᱄㸕䐙Ⰹ⪬⤯㭞㬒᷍㚍㦰⺟㻄⢎⫔㾂㸋 128᱄᷉ 䊻 Lustre 2.3

䐱䅞㧌᷊

43.2.2. SOCKLND㚻⼬ TCP/IP LND

SOCKLND㚻⼬ TCP/IP LND (socklnd)㬨〚䇻㑍ㅴ⭥᷍㬚䇤 acceptor㵉⺞㲸ㅴ䓷䈌

㡅ⰵ⭩ㅻ⮄ㅉ㑃㵉㾦᱄

㰝䐈⧷ⱁ㬖㏞᷍䊻ⱁㅴ㋻ヅ㬚䇤Ⱀ㲍䊹㠞⽃᱄㧈⺜ip2nets〓㶙㕈㚄㌊⤯㭞

㸕䐙Ⰹㅴ㋻᷍䋓㬚䇤㰚䇱⳨⿹ IPㅴ㋻᱄㶙㕈㚻⭥⭹䐘䇪socklnd䈗⭞⭥⭻䄜 IPㅴ

㋻⭥⭹䐘㉗Ⰹ᱄

㧈⺜䇱䄜 InfiniBand㶙㕈''⢀䊖''㩰⭥ㅻ⮄᷍㞅䐤䇱⭮⫙㌎㏎䄵㲌㶙᷉eth0 ᱃᷊

IB㩰⭥ IP᷉ipoib0᷊᷍ 䄵ゑ㳂⹊ゐ㦛㶃㑍ㅴ⭥䄜ⰵ GigE NIC᷉eth1᷍eth2 ᱄᷊䋓⪬

ㅻ⮄䇇㞅䐤'networks=o2ib,tcp(eth1,eth2)'䄵㦘⡄socklnd⽗㔵㏎䄵㲌㶙⼮

IPoIB᱄

⢅㑠 㯖㘘

timeout (50,W) 䊻Ⳗ⿹ LND㬈➽㣑㵉㾦㋪㚽。⭩⫞⭥㬒ヅ᷉䄵㘌

㸋⭆㸜 ᱄᷊
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⢅㑠 㯖㘘

nconnds (4) 㪉䐤㑍ㅴ⭥㬹⿅⧭㿓㭞㑠᱄

min_reconnectms (1000,W) 䔏㾂㑍ㅴ䐹㬵ヅⷕ᷉䄵⼢㘌㸋⭆㸜 ᱄᷊㑍ㅴ⧃㬵㬈

➽⽔㆙㾱⭻䄜⪯䐹㬵䐏㣑⡹㿌⭩⫞⭥㬒ヅ᱄⭒㑍ㅴ

⧃㬵㬈➽㬒᷍⪬ヅⷕ㬒ヅㅌ䊻㗠⪯㑍㿙䐹㬵㬒ゴ⡗᷍

䐒⭞⫐⭞max_reconnectms᱄

max_reconnectms (6000,W) 䔏⫔㑍ㅴ䐹㬵ヅⷕ᷉䄵⼢㘌㸋⭆㸜 ᱄᷊

eager_ack (0 on ⤝ⱜ䐖᷍䇤䇻㦘Ⰹsocklnd㬨ⴒ⧃㬵㯃㾣㼜㻃⢀

linux, 1 on darwin,W) ㆈ㩰⭥ⳃ㯮᱄

typed_conns (1,Wc) ⤝ⱜ䐖᷍䇤䇻㦘Ⰹsocklnd㬨ⴒ䇇ⶤ㸋⤜㵍㏁㾮⭥

㼜㻃㬚䇤⤜㵍⭥㲸ㅴ䓷᱄㤆⨞㬒᷍䈌㲹Ⰹⰵ⭩ㅻ⮄

⭥㰚䇱㵉㾦Ⱍ䊻㵍䄜㲸ㅴ䓷㩰㆙㾱᱄ⴒ䋓᷍⭆Ⱑ

⭥㲸ㅴ䓷䇤䇻㞛㑠ⳃ㯮᷍㞛㑠ㅴ㬶⼮㡅㰜㰚䇱㚻㦾᱄

min_bulk (1024,W) 㦘Ⰹ⼯㬒ㅌ㾦㻃㬴㸋''㞛㑠''㭞㈾᱄

tx_buffer_size, 㲸ㅴ䓷⨆㤙⫔㾂᱄ㅌ⪬䁂㼏㪉䐤㸋㒄᷉0᷊᷍ ⢎

rx_buffer_size 㬟䊫㿎系统䓵Ⱀ⮘䎜⨆㤙⫔㾂᱄䓃䅃ᷛ㤌㆘㪘ⷝ

(8388608,Wc) ⶥ⪬䐖᷍⤜㣂⭒⭥⫔㾂。㰑⼇㾵㚽᱄

nagle (0,Wc) ⤝ⱜ䐖᷍䇤䇻㦘Ⰹ nagle㬨ⴒ㡕䇤᱄⤜㚽䊻㪛⥛

系统㪉䐤⪬䐖᱄

keepalive_idle (30,Wc) 䊻ⳃ㯮 keepalive probe㣑㲸ㅴ䓷⡄⧷㋶㻱⭥㬒ヅ

᷉䄵㘌㸋⭆㸜 ᱄᷊ㅌ⪬䐖㪉䐤㸋㒄᷉0᷊⢎㬟㆜䇤

keepalive᱄

keepalive_intvl (2,Wc) 䐹ⶕ㸕䇇⫑⭥ keepalive probe⭥㬒ヅ᷉䄵㘌㸋⭆

㸜 ᱄᷊ㅌ⪬䐖㪉䐤㸋㒄᷉0᷊⢎㬟㆜䇤 keepalive᱄

keepalive_count (10,Wc) 䊻ⳃ⨗㲸ㅴ䓷㯡㶗᷉ⰵ⭩ㅻ⮄䄓㰇䐏㯡㶗᷊䐏㣑㸕

䇇⫑⭥ keepalive probe⭥㭞㑠᱄

enable_irq_affinity (0,Wc) ⤝ⱜ䐖᷍䇤䇻㦘Ⰹ㬨ⴒ㡕䇤 IRQ affinity᱄㚍㦰䐖
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⢅㑠 㯖㘘

㸋㒄᷉0 ᱄᷊㪉䐤㬒᷍socklndㅌ⧃㬵㵉⺞⪇㏎㲹Ⰹ

CPU㩰㲹Ⰹ᷉䇓件᷊ㅴ㋻⭥㪉⡙䐱ⰰ⼮㭞㈾䄧Ⱀ㎕

䔏⫔⿐㾵㚽᱄⤃⳨㰚䇱㠞㲉Ⱍ㳂⹊⪬䁂㼏᱄⪬䁂㼏

㿉䄋㉀⡙ SMP系统᷍⤃㬚䇤ⱁ NIC䄵〒㦂䔏ゲ㾵㚽᱄

㉀䇱ⱁ CPU⼮⭆ NIC⭥系统㋪㚽。㆜䇤⪬䁂㼏㎕

㳂ⷀ㾵㚽᱄

zc_min_frag (2048,W) 㦘Ⰹ zero-copyⳃ㯮䇇⭥䔏㾂㼜㻃㠍Ⱟ᱄㧈⺜ㅌ㡅

㪉䐤㸋 PAGE_SIZE⫔⭥㭞᷍䋓ㅌ㆜䇤㰚䇱 zero-

copy᱄⤃⳨㰚䇱㠞㲉Ⱍ㳂⹊⪬䁂㼏᱄

⭻㯥㬏㯥䍣系统㞅䐤⹅㉀

44.1. e2scan

e2scan㬖䇤⧭㿓㬨 ext2文件系统ⷝⶥ⭥ inode㩉㘉⧭㿓᱄e2scan⧭㿓㬚䇤 libext2fs

⥊䍳 ctime〓 mtime⡩ⷙⰉ㬒ヅⷝ㾣⭥ inode⤃⫓䇂⨗㰝㗨⭥㔘㈗㘜᱄㬚䇤 e2scan㋪䄵

㌍㯺⭹㪛⧪䄲ⷝⶥ⭥文件㑱⢎᱄e2scan⹅㉀⟝⼍䊻 e2fsprogs⟝䐱᷍㋪䊻䐱䍳⭞᱄

44.1.1. ⹄ⶦ

1 e2scan [options] [-f file] block_device

44.1.2. 㯖㘘

⡜⮘䇤㬒᷍e2scan㬖䇤⧭㿓。⢊㏛㌊㪉⡙㩰⭥㰚䇱 inode᷍⥊䍳䄲ⷝⶥ⭥ inode᷍⤃

⫓䇂㡅 inode⢁⼦᱄㒎䄜㏁㯧⭥⮝⫛㡘ㅌ㬚䇤libext2fs(5)⪕ㅉ䄜⢎᷉⧧㸋㭞

㈾㌃᷊㑱⨗㑬㗠 inode⭥ㅻ⮄᱄㬚䇤⥊䍳⹇㚽᷍㛛㋪䄵⪴ⷚ䇤⿈䐹ㅉⷝⶥ⭥㔘㈗㘜᱄

44.1.3. 䁂㼏

䁂㼏 㯖㘘

-b inode buffer blocks 㪉䐤 readahead inode㌊䄵〒㦂㩉㘉㌊㪉⡙㬒⭥ⷝ䇦㾵㚽᱄

-o output file 㧈⺜䐙Ⰹ㑬㭅⨗文件᷍䋓ㅌⷝⶥ⭥㔘㈗㘜㾕㧌⪬文件᱄
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䁂㼏 㯖㘘

ⴒ䋓᷍ⷝⶥ⤯㭞ㅌ㾕㧌 stdout᱄

-t inode| pathname 㧈⺜㸋 inode᷍䋓ㅌ e2scan㏁㾮㪉䐤㸋 inode᱄

e2scan㬖䇤⧭㿓ㅌⷝⶥ⭥ inode⢁⼦⫓䇂⭞ stdout᱄

㚍㦰㏁㾮㪉䐤㸋㔘㈗㘜᱄e2scan㬖䇤⧭㿓ⷚ㈾ⷝⶥ

⭥ inode⢁⼦㑱⨗ⷝⶥ⭥㔘㈗㘜᱄

-u ⪴㵘㋋㬝䐹ㅉ㭞㈾㌃᱄ⴒ䋓㬚䇤⭒㣑㭞㈾㌃᱄

44.2. l_getidentity

l_getidentity㬖䇤⧭㿓䋑⪇㏎ Lustre䇤⿈/䔊⫇⿹⮘᱄

44.2.1. ⹄ⶦ

1 l_getidentity { $FSNAME-MDT{xxxx}| -d} {uid}

44.2.2. 㯖㘘

䊻MDS䐱⮘䇤l_getidentity㬖䇤⧭㿓䐱᷍ㅌ UID㭞䐖䇔㪅⭞ⶤ UID⭥⤚⨅䔊

䐖㑱⢎䐱᷍⤃ㅌ㡅㾕㧌mdt.*.identity_info⤯㭞文件䐱᱄⤚⨅䔊⭥㑱⢎⡜⫇䊻

㚻⼬䐱᷍䄵⡽㘃䐹ⶕ⿹⮘᱄

l_getidentity⹅㉀䄓㋪䄵䐒ㅴ䊬㾱䄵⮘㬵᷍㵉⺞㬚䇤 -d⤯㭞⫛㳇 MDT㘜⧧᷍

㦘⡄㲹Ⰹ䇤⿈⭥ UID䇔㪅㞅䐤䎞㦘᱄

44.2.3. 䁂㼏

䁂㼏 㯖㘘

${FSNAME}-MDT{xxxx} 䊋㭞㈾ⴟ㹒㡘㚠⢋㘜⧧

uid 䇤⿈⢋㬗ⴜ

44.2.4. 文件

l_getidentity文件㸜䇻ᷛ

1 /proc/fs/lustre/mdt/${FSNAME}-MDT{xxxx}/identity_upcall
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44.3. lctl

lctl㬖䇤⧭㿓䇤䇻ⷚ䇤⿈⭥㋹䐧⼮㞅䐤᱄㬚䇤 lctl᷍㛛㋪䄵㵉⺞ ioctlㅴ㋻䐒ㅴ㋹䐧

Lustre᷍⪴ⱙ㆙㾱ⷘ䐷㞅䐤᱃㸍⿅⼮⮘㬵᱄

44.3.1. ⹄ⶦ

1 lctl [--device devno] command [args]

44.3.2. 㯖㘘

㋪䄵㵉⺞ⳃ⨗ lctl㘝㒏䊻ㅜ⿆㚄㬞㻣⮘䇤 lctl㬖䇤⧭㿓᱄䔏⧄ボ⭥ lctl㘝㒏䇱ᷛ

1 dl

2 dk

3 device

4 network up|down

5 list_nids

6 ping nidhelp

7 quit

〒㦂㋪䇤㘝㒏⭥㶋䎜㑱⢎᷍㤌䊻lctl㳂㬟ⴜ㻣ポ㧌help᱄〒⭤䇱㘝㒏⭥⼍䅆⼮

䈐ⳉ᷍㤌ポ㧌help command᱄㬚䇤 TABポ㋪⤚㦌㘝㒏᷉㦂㉗䇻⢁䅌䁂㼏᷊᷍ 㬚䇤㩰㻣

マ㵘ポ㋪⥊䁐㘝㒏⭥㏛㬘エ㔝᱄

ⰵ䇻⳨ㅜ⿆㬞㬚䇤᷍㤌㬚䇤ⱟ⪯⮘䇤᷍ゕ䊻㑍ㅴ⭞㪉⡙⽔䊬㾱ⶤ㘝㒏᱄

44.3.3. 㬚䇤 lctl㪉䐤⤯㭞

䇪䇻㠞㲉⭥⤜㵍᷍㬚䇤 procfs ㅴ㋻⤃⤜䓽㬨㋪䄵⧪⹇ⳤ㸫 Lustre ⤯㭞᱄lctl

{get,set} param作㸋Ⱑ㑃䇻㠞㲉ㅴ㋻⭥ㆃ㉗Ⳟ➙᷍䄲⡜ Lustre䅞㧌㸋㋪⮘⤯㭞᷍⪴

ⱙ⡽㘃䐒ㅴ䅞䇤/proc/{fs,sys}/{lustre,lnet}᱄㋝㔨⭞ㅌ㎕㬚䇤⭥㋪䄧䐓㾵᷍

㤌㬚䇤 lctl {get,set} param᱄

文件系统䊬㾱㬒 䊻᷍㬽䇑㼍⭥ㅻ⮄㩰㬚䇤lctl set_param㘝㒏㪉䐤㑺㬒⤯㭞᷉䇔

㪅⭞/proc/{fs,sys}/{lnet,lustre}䐱⭥㼏㚠 ᱄᷊lctl set_param㘝㒏㬚䇤䄵

㻣䈐ⳉᷛ

1 lctl set_param [-n] [-P] [-d] obdtype.obdname.property=value

㧈ᷛ

1 mds# lctl set_param mdt.testfs-MDT0000.identity_upcall=NONE

᷉䊻 Lustre 2.5䐱䅞㧌᷊

575



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

㬚䇤 -P 䁂㼏㪉䐤䇡㈤⤯㭞᷍㬚䇤 -d䁂㼏㩟⨞䇡㈤⤯㭞᱄㏞㧈ᷛmgs# lctl

set_param -P mdt.testfs-MDT0000.identity_upcall=NONE mgs# lctl

set_param -P -d mdt.testfs-MDT0000.identity_upcall

⼽ⱁ⤯㭞䄓㋪㵉⺞ lctl conf_param㆙㾱䇡㈤㪉䐤᱄lctl conf_param 㵉

⧄㋪䇤䇻䐙Ⰹ㦯⼯䊻文件/proc/fs/lustre㋪㪉䐤⭥ OBD 㪉⡙⤯㭞᱄lctl

conf_param㘝㒏⡹㿌䊻MGSㅻ⮄㩰䊬㾱᷍⤃㬚䇤䄵㻣䈐ⳉᷛ

1 obd|fsname.obdtype.property=value)

㧈ᷛ

1 mgs# lctl conf_param testfs-MDT0000.mdt.identity_upcall=NONE

2 $ lctl conf_param testfs.llite.max_read_ahead_mb=16

䓃䅃

lctl conf_param㘝㒏㋪䊻文件系统㞅䐤䐱㸋䐙Ⰹ㏁㾮⭥㰚䇱ㅻ⮄㪉䐤䇡㈤⤯

㭞᱄

䄋〒㦂⭒㣑 Lustre⤯㭞㪉䐤᷍㤌䊻㼁䇇ㅻ⮄㩰㬚䇤lctl get_param㘝㒏᷍㡅⤯

㭞㘜⧧䈌lctl set_param䐱㬚䇤⭥㼁㵍ᷛ

1 lctl get_param [-n] obdtype.obdname.parameter

㧈ᷛ

1 mds# lctl get_param mdt.testfs-MDT0000.identity_upcall

㬚䇤 lctl list_param㘝㒏㑱⨗㰚䇱㋪㪉䐤⭥ Lustre⤯㭞ᷛ

1 lctl list_param [-R] [-F] obdtype.obdname.*

㏞㧈᷍㑱⨗MDT㩰⭥㰚䇱⤯㭞ᷛ

1 oss# lctl list_param -RF mdt

㶙㕈㞅䐤

䁂㼏 㯖㘘

network up|down|tcp|elan 㡕Ⱀ〓⡶ LNetᷜ㸋㡅㰜lctl LNet㘝㒏䁂䋒㶙㕈㏁㾮᱄

list_nids ⫓䇂⡟⭹ㅻ⮄㩰⭥㰚䇱 NID᱄⡹㿌䊬㾱 LNet᱄

which_nid nidlist ⪴䊗⧭ㅻ⮄⭥ NID㑱⢎䐱᷍⢋㬗⨗ㅌⳃ㪛ㅴ㋻㵉㾦⭥ NID᱄

ping nid 㵉⺞ LNet pingネ⥊ LNet㑍ㅴ᷍ㅌ㬚䇤㬫⼰䐙Ⰹ NID⭥ㆂ⹚᱄

interface_list ⫓䇂ⷙⰉ㶙㕈㏁㾮⭥㶙㕈ㅴ㋻㾦㻃᱄

peer_list ⫓䇂ⷙⰉ㶙㕈㏁㾮⭥ⰵⰬㅻ⮄㾦㻃᱄
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䁂㼏 㯖㘘

conn_list ⫓䇂ⷙⰉ㶙㕈㏁㾮⭥㰚䇱䄲㑍ㅴ⭥䊗Ⱜ NID᱄

active_tx ⫓䇂』Ⱀ⪌㭅᷍㆗㬫䇤䇻 Elan㶙㕈᱄

route_list ⫓䇂㶋䎜⭥㔘䇪⢎᱄

㪉⡙䁂䋒

䁂㼏 㯖㘘

device devname 䁂䋒䐙Ⰹ⭥ OBD㪉⡙᱄㰚䇱㡅㰜㘝㒏䄵⪬㘝㒏㰚㪉䐤⭥㪉⡙㸋〚⪂᱄

device_list 㻵㬟⡟⭹ Lustre OBD᷍a/k/a dl.

㪉⡙操作

䁂㼏 㯖㘘

list_param [-F|-R] 㑱⨗ Lustre〓 LNet⤯㭞㘜᱄

parameter

[parameter ...]

-F ⢑㸋㚠㔝᷍ⴜ⼦㑕ㅴ⼮㋪㾕文件㳎ゴ'/'᷍'@'

〓'='᱄

-R ⭾⺊㑱⨗䐙Ⰹ㔘㈗㻣⭥㰚䇱⤯㭞᱄㧈⺜㸕䐙Ⰹ

param_path᷍䋓㻵㬟㰚䇱⤯㭞᱄

get_param [-n|-N|-F] ⪴䐙Ⰹ㔘㈗〒㦂 Lustre〓 LNet⤯㭞䐖᱄

parameter

[parameter ...]

-n ㆗⫓䇂⤯㭞䐖ⱙ⤜⫓䇂⤯㭞㘜⧧᱄

-N ㆗⫓䇂㠆㞅⭥⤯㭞㘜⧧ⱙ⤜⫓䇂䐖ᷜ䊻㬚䇤㚄

㬞㬒㲹⢑䇱䇤᱄

-F 䐙Ⰹ㑬-N 㬒᷍⢑㸋㚠㔝᷍ⴜ⼦㑕ㅴ⼮㋪㾕

文件㳎ゴ'/'᷍'@'〓'='᱄
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䁂㼏 㯖㘘

set_param [-n] 㪉䐤䐙Ⰹ㔘㈗䐱 Lustre〓 LNet⤯㭞⭥䐖᱄

parameter=value

-n ⫓䇂䐖㬒㆜䇤 key㘜⧧᱄

conf_param [- 㵉⺞MGS㸋㪉⡙㪉䐤䇡㈤㞅䐤⤯㭞᱄⪬㘝㒏⡹

d]device fsname 㿌䊻MGSㅻ⮄㩰䊬㾱᱄lctl list_param㻣

parameter=value ⭥㰚䇱㋪㾕⤯㭞᷉㧈lctl list_param -F

osc.*.*| grep᷊㋪㬚䇤lctl conf_param

㆙㾱䇡㈤㪉䐤᷍⭌ⷒ㬞㔵䇱⤜㵍᱄conf_param

㿉䄋㻩䐙Ⰹ㪉⡙⽔䐙Ⰹ obdtype᷍㣳⤜䐈⧷㵉㞅

ⴜ᱄⪬㶃᷍㋪䄵㳎ゴ᷉〓㩟⨞᷊䍰䓋䄧ㅻ⮄᷍

䄓㋪䄵㪉䐤䄜㾊系统ⳗ㸈⭥⤯㭞 (sys.at_max,

sys.at_min, sys.at_extra, sys.at_early_margin,

sys.at_history, sys.timeout, sys.ldlm_timeout)᱄

ⰵ䇻系统ⳗ㸈⭥⤯㭞᷍deviceㅌ⡜⽗㔵᱄

-d device|fsname.parameter 㩟⨞⤯㭞㪉䐤᷉㻣⪯䐹㡕㬒㬚䇤㚍㦰䐖 ᱄᷊ㅌ

䐖㪉䐤㸋㋶䄓。㩟⨞⤯㭞㪉䐤᱄

activate 䊻㵄䇤操作⽔䐹㾣ゅ』⭝㧌᱄⪬㪉䐤㆗䊻䐹㾣

㡕Ⱀ⽔䇱㾈᷉ボ conf_param ᱄᷊

deactivate 㵄䇤⭝㧌᷍㲹⢑㬨⤜䄋ㅌ㾣文件㳖⫙㞅ⷙ

OSC᱄䊻MDS㩰䊬㾱lctl deactivate。䊻 OST

㩰䔉䐚㡅㞅㾣ⰵ㼔᱄䊻 Lustre㋮⿈Ⱜ㩰䊬㾱

lctl deactivate。⭝䐣㰝㗨䊻ⳤ㸫 OST㩰ⰵ

㼔㬒Ⳗ⿹ -EIOⱙ⤜㬨⧷㿙⭩⫞⿷ⶕ᱄

abort_recovery 䊻䐹㾣㡕ⰐMDT〓 OST㬒䐱䐚⿷ⶕ⺞⧭᱄

䓃䅃

㬚䇤 procfs ㅴ㋻⤃⤜䓽㬨㋪䄵ⳤ㸫 Lustre ㋪⮘⤯㭞᷍䎃㦂㉗䇻㠞㲉᱄ⱙ lctl
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{get,set,list}_param㋪作㸋Ⱑ㑃䇻㠞㲉⭥ㆃ㉗Ⳟ➙᷍⪴ⱙ⡽㘃䐒ㅴ䅞䇤

/proc/{fs,sys}/{lustre,lnet}᱄㋝㔨⭞㸕㎕㬚䇤⺞⧭䐱⭥㋪䄧䐓㾵᷍㤌㬚

䇤lctl {get,set,list}_param᱄

㿊㛃㌊㪉⡙操作

Lustre㋪䄵䊻⧄⺇文件㩰㚄㛃㿊㛃㌊㪉⡙᱄⭒㛛⧃㬵㵉⺞文件㪉䐤㋶ヅㅜ㬒᷍㿉

䄋㬚䇤⪬⹇㚽᱄

䁂㼏 㯖㘘

blockdev_attach ㅌ⧄⺇ Lustre文件㳎ゴ⭞㌊㪉⡙᱄㧈⺜㪉⡙ㅻ⮄

filename/dev/lloop_device ⤜⫇䊻᷍䋓㬚䇤lctl⪕ㅉ㰝᱄䇪䇻㚄㛃㡘㬚䇤

⭥㬨Ⱀ㲍䑘⢁⼦᷍㸳㗨ㅉ䅊㛛㬚䇤lctls⪕ㅉ

㪉⡙ㅻ⮄᱄

blockdev_detach /dev/lloop_device 㩟⨞㿊㛃㌊㪉⡙᱄

blockdev_info /dev/lloop_device 㳂⹊䇱ゴ⭞㪉⡙ㅻ⮄⭥ Lustre文件⭥㾦

㻃᱄

Changelogs

䁂㼏 㯖㘘

changelog_register 㸋㲹Ⰹ㪉⡙䓃册㾣⭥ changelog䇤⿈᱄㗠文件系统操作ⳃ

㪛㬒᷍㼁䇇 changelog㳖㚠ㅌ䇡㈤⡄⫇䊻MDT㩰᷍㆗䊻⧍⨗

㰚䇱䓃册䇤⿈⭥䔏㾂㪉䐤⮄㬒㆙㾱㤆⨞᷉㤌⤯䊥

lfs changelog_clear ᱄᷊㧈⺜ changelog䇤⿈䓃册㑬㦕

⪴⤜㬚䇤䎃㾊エ㔝᷍䋓㋪㚽⭝䐣 changelog䍝䇤⫔㑠㋶ヅ᷍

䔏䐶㳏㕛MDT᱄

changelog_deregister id 䓃㼛㻷䇱⭥ changelog䇤⿈᱄㧈⺜䇤⿈⭥''㤆⨞''エ㔝⼦㬨ⶤ㪉

⡙⭥䔏㾂䐖᷍䋓 changelogエ㔝ㅌ⡜㤆⨞᷍䐒⭞⨗㻷㻣䄜㪉

⡙䔏㾂䐖᱄

⮘㬵
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䁂㼏 㯖㘘

debug_daemon 㡕Ⱀ⼮㵄䐚⮘㬵㬹⿅⧭㿓᷍⤃㋹䐧㭅⨗文件㘜

⼮⫔㾂᱄

debug_kernel [file] [raw] ㅌ㚻⼬⮘㬵⨆㤙䓋⪃⭞ stdout〓文件䐱᱄

debug_file input_ ㅌ㚻⼬䓋⪃⭥⮘㬵㦶䐟⪴ⱟ㆙䐧䓋㸋⪠文⡟

file [output_file] ⷒ㬞᱄

clear 㤆⨞㚻⼬⮘㬵⨆㤙᱄

mark text 䊻㚻⼬⮘㬵⨆㤙䐱⥆㧌⢋エ文⡟᱄

filter subsystem_id|debug_mask 㵉⺞䓴系统〓䁻㕌⺞㔬㚻⼬⮘㬵㼜㻃᱄

show subsystem_id|debug_mask 㻵㬟㲹Ⰹ㏁㾮⭥㼜㻃᱄

debug_list subsystems|types 㑱⨗㰚䇱䓴系统⼮⮘㬵㏁㾮᱄

modules path 㳂⹊ GDB䇲⼤⭥㚄㌊㾦㻃᱄

44.3.4. 䁂㼏

㬚䇤䄵㻣䁂㼏⮘䇤 lctl᱄

䁂㼏 㯖㘘

--device 䇤䇻操作⭥㪉⡙᷉䇪㘜⧧〓⢁⼦䐙Ⰹ ᱄᷊

㤌⤯䊥 device_list᱄

--ignore_errors | ignore_errors 䊻ㅦ⡟⪇㏎㠻ヅ⽗㔵⫎㹔᱄

44.3.5. 㬟㏞

lctl

1 $ lctl

2 lctl > dl

3 0 UP mgc MGC192.168.0.20@tcp btbb24e3-7deb-2ffa-eab0-44dffe00f692 5

4 1 UP ost OSS OSS_uuid 3

5 2 UP obdfilter testfs-OST0000 testfs-OST0000_UUID 3

6 lctl > dk /tmp/log Debug log: 87 lines, 87 kept, 0 dropped.
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7 lctl > quit

䄓㋪⤯ボ''14. mkfs.lustre''᷍''15. mount.lustre''᷍''3. lctl''᱄

44.4. ll_decode_filter_fid

ll_decode_filter_fid㬖䇤⧭㿓䇤䇻㻵㬟 Lustreⰵ㼔 ID⼮MDT⭥ FID᱄

44.4.1. ⹄ⶦ

1 ll_decode_filter_fid object_file [object_file ...]

44.4.2. 㯖㘘

ll_decode_filter_fid㬖䇤⧭㿓㸋䐙Ⰹ OSTⰵ㼔ㆃ㕌⤃⫓䇂 Lustre OSTⰵ㼔 ID᱃MDT

FID⼮㳖⫙㰘䅞᷍䎃㾊㾦㻃⫇⪃䊻㗠 OSTⰵ㼔⭥''trusted.fid''㭕㾵䐱᱄⭒ OST文件系

统䊻⡟⭹䊹㸋 ldiskfs㏁㾮㬒᷍㋪㵉⺞ ll_decode_filter_fidⳤ㸫᱄

''trusted.fid''㎊䍚㭕㾵䊻㬸⪯㾿ⶥ᷉㭞㈾㾕㧌〓㭕㾵ゐ᷊㬒ゕ⡜⫇⪃䊻 OSTⰵ㼔㩰᷍

⤃䊻⪬䐏⽔⤜㋪⡜ Lustreⳤ㸫〓㾿ⶥ᱄

ゕ㬚㵉⧄㤊㌗㻣 LFSCK㋪䄵䐹ㅉ䎜 OSTⰵ㼔㚠㔝⥄⪯ㆂ⹚᷉㼋ボ 36.4ㅻ᷍``䇤

LFSCKネ⥊文件系统''᷊᷍ OSTⰵ㼔 ID᷉objid᷊䊻 OST㚠㔝㰑⭥㤊㌗㻣㦵㋪㚽䇱䇤᱄

MDS FID㋪䇤䇻㦘Ⰹ OSTⰵ㼔᷉䋙㈎᷊㰚㬚䇤⭥ MDS inode᱄㳖⫙㰘䅞㋪䄵䊻 MDT

inodeⰋ㬈⭥㤊㌗㻣㑋⼰㡅㰜 OSTⰵ㼔㎕䐹ㅉ文件⤝㈷᱄

44.4.3. 㬟㏞

1 root@oss1# cd /mnt/ost/lost+found

2 root@oss1# ll_decode_filter_fid #12345[4,5,8]

3 #123454: objid=690670 seq=0 parent=[0x751c5:0xfce6e605:0x0]

4 #123455: objid=614725 seq=0 parent=[0x18d11:0xebba84eb:0x1]

5 #123458: objid=533088 seq=0 parent=[0x21417:0x19734d61:0x0]

㩰㘇⭥㏞䓴䐱㻵㬟㑬 lost + found 䐱⭥㧞㬏㆙䐧ⰵ㼔 ID 㸋 690670᱃614725 ⼮

533088⭥文件᱄⭒㣑㰚䇱 OSTⰵ㼔⭥ⰵ㼔㿓㑱⼦᷉䄵㣑⭥ⰵ㼔䔊᷊㸋 0᱄

MDTㅻ⮄ FID㬨㿓㑱ⷒ㬞㸋oid:idx⭥㬏㒚㆙䐧㭞᱄䇪䇻䊻㰚䇱䎃㾊㤊㌗㻣㿓

㑱⼦Ⱍ⭮䇻 0x100000000᷍䅓⪬ FID㸜䇻⪌统⭥ Inode⼮ Generation In FID᷉IGIF᷊㘝

㘜㋶ヅ䐱᷍⤃䐒ㅴ䇔㪅⭞ MDT inode = seq ⼮ generation = oid 䐖ᷜMDT inode ⢑㸋

0x751c5᱃0x18d11⼮ 0x21417᱄ⰵ䇻 MDT㿓㑱⼦⫔䇻 0x200000000⭥ⰵ㼔᷍䋓㿉䄋

㵉⺞MDT㩰⭥MDTⰵ㼔㰘䅞᷉OI᷊文件㎕ㅌ FID䇔㪅⭞㚻⤠ inode⢁⼦᱄

idx䓷Ⱟㅌ㻵㬟 Lustre RAID-0㳖⫙文件䐱⪬ OSTⰵ㼔⭥㳖⫙⢁⼦᱄
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䄓㋪⤯ボ''5. ll_recover_lost_found_objs ''᱄

44.5. ll_recover_lost_found_objs

ll_recover_lost_found_objs 㬖䇤⧭㿓䇱䑛䇻⪴lost+found㚠㔝䐱⿷ⶕ Lustre OST

ⰵ㼔᷉文件㭞㈾᷊᷍ ⤃ⷚ㈾⫇⪃䊻㗠⟝⼍㭞㈾⭥ OSTⰵ㼔㩰⭥ trusted.fid㎊䍚㭕

㾵䐱⭥㾦㻃᷍ㅌ㰝㗨Ⳗ⿹⭞䎞㦘⭥㸜䐤᱄

䓃䅃

䊻 Lustre 2.6⼮ⷝⷀ⟇⡟䐱⤜㿉䄋䎃㬖䇤⧭㿓᷍⤃㣳䄲䊻 Lustre 2.8䐱⡜䄧⨞᷍䅓

㸋LFSCK䊻㼀㩉㘉。䓵Ⱀㅌⰵ㼔⪴ lost+found⿷ⶕ⭞ OST䐱⭥䎞㦘㸜䐤㩰᱄

44.5.1. ⹄ⶦ

1 llobdstat ost_name [interval]

44.5.2. 㯖㘘

llobdstat㬖䇤⧭㿓➕䍶ヅⷕ㬒ヅ㻵㬟ⷙⰉ ost_name⭥ OST统ェ㾦㻃᱄㰝䇇ⶤ䐒ㅴ

䊻 OSSㅻ⮄㩰䊬㾱᱄ポ㧌CTRL-C㵄䐚统ェ㾦㻃⭥⫓䇂᱄

44.5.3. 㬟㏞

1 # llobdstat liane-OST0002 1

2 /usr/bin/llobdstat on /proc/fs/lustre/obdfilter/liane-OST0002/stats

3 Processor counters run at 2800.189 MHz

4 Read: 1.2144.1e+07, Write: 9.93363e+08, create/destroy: 24/1499, stat: 34,

p\

5 unch: 18

6 [NOTE: cx: create, dx: destroy, st: statfs, pu: punch ]

7 Timestamp Read-delta ReadRate Write-delta WriteRate

8 --------------------------------------------------------

9 1217026053 0.00MB 0.00MB/s 0.00MB 0.00MB/s

10 1217026054 0.00MB 0.00MB/s 0.00MB 0.00MB/s

11 1217026055 0.00MB 0.00MB/s 0.00MB 0.00MB/s

12 1217026056 0.00MB 0.00MB/s 0.00MB 0.00MB/s

13 1217026057 0.00MB 0.00MB/s 0.00MB 0.00MB/s

14 1217026058 0.00MB 0.00MB/s 0.00MB 0.00MB/s

15 1217026059 0.00MB 0.00MB/s 0.00MB 0.00MB/s st:1

44.5.4. 文件
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1 /proc/fs/lustre/obdfilter/ostname/stats

44.6. llog_reader

llog_reader㬖䇤⧭㿓ㅌ Lustre㞅䐤㦶䐟䓋㸋䄸䇻㦬㗨䊥Ⱒ⭥ⷒ㬞᱄

44.6.1. ⹄ⶦ

1 llog_reader filename

44.6.2. 㯖㘘

llog_reader㬖䇤⧭㿓㋪ㆃ㹗 Lustre⪦㝭㞅䐤㦶䐟⭥ⱟ㆙䐧ⷒ㬞文件᱄Llog_reader䐜

㚽Ⱒ㦂㦶䐟᷍㤌㬚䇤 tunefs.lustre㆙㾱㾕㧌操作᱄

ネ⥊䄲㵄䐚⭥ Lustreⴟ㹒㡘㩰⭥㦶䐟文件᷍㤌ㅌ㡅⽔⡙文件系统䊹㸋 ldiskfs〓

zfs᷍㦜⽔㬚䇤 llog_reader䓋⪃㦶䐟文件⭥㚻㦾᷍㏞㧈ᷛ

1 mount -t ldiskfs /dev/sda /mnt/mgs

2 llog_reader /mnt/mgs/CONFIGS/tfs-client

䊻䎞䊻䊬㾱⭥ Lustreⴟ㹒㡘㩰ネ⥊㼁㵍⭥㦶䐟文件 㤌᷍㬚䇤㡕䇤㑬 ldiskfs⭥ debugfs

㬖䇤⧭㿓᷉䊻㚔㾊⟇⡟䐱⧧㸋 debug.ldiskfs᷊㎕㳂㦂文件᷍㏞㧈ᷛ

1 debugfs -c -R 'dump CONFIGS/tfs-client /tmp/tfs-client' /dev/sda

2 llog_reader /tmp/tfs-client

䓃䅃

㰅㦜㰝㗨⫇⪃䊻 CONFIGS㚠㔝䐱᷍⭌ mountdata文件⤜㬚䇤㞅䐤㦶䐟ⷒ㬞᷍。」

㼞 llog_reader㬖䇤⧭㿓᱄

䄓㋪⤯ボ'18. tunefs.lustre'᱄

44.7. llstat

llstat㬖䇤⧭㿓ㅌ㻵㬟 Lustre统ェ㾦㻃᱄

44.7.1. ⹄ⶦ

1 llstat [-c] [-g] [-i interval] stats_file

44.7.2. 㯖㘘

llstat 㬖䇤⧭㿓ㅌ㻵㬟㬚䇤㵉䇤ⷒ㬞⭥㰚䇱 Lustre 统ェ文件⭥统ェ㾦㻃᷍⤃㗠

ⷕinterval㘌ⷝ㾣䄜⪯᱄㵄䐚⫓䇂统ェ㾦㻃᷍㤌㬚䇤ctrl-c᱄
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44.7.3. 䁂㼏
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䁂㼏 㯖㘘

-c 㤆⨞统ェ文件

-i 䐙Ⰹ㔷䁐䐽㠻᷉䄵㘌㸋⭆㸜᷊

-g 䐙Ⰹ㵝㾯㭅⨗ⷒ㬞

-h 㭅⨗⟐䑛㾦㻃

stats_file 䐙Ⰹ统ェ文件⭥㶋䎜㔘㈗〓㌍ㅾ䅞䇤᷉mds〓ost᷊

44.7.4. 㬟㏞

チ㋹/proc/fs/lustre/ost/OSS/ost/stats文件᷍㬒ヅヅⷕ㸋 1㘌᷍䊬㾱ᷛ

1 llstat -i 1 ost

44.7.5. 文件

llstat文件㸜䇻ᷛ

1 /proc/fs/lustre/mdt/MDS/*/stats

2 /proc/fs/lustre/mdt/*/exports/*/stats

3 /proc/fs/lustre/mdc/*/stats

4 /proc/fs/lustre/ldlm/services/*/stats

5 /proc/fs/lustre/ldlm/namespaces/*/pool/stats

6 /proc/fs/lustre/mgs/MGS/exports/*/stats

7 /proc/fs/lustre/ost/OSS/*/stats

8 /proc/fs/lustre/osc/*/stats

9 /proc/fs/lustre/obdfilter/*/exports/*/stats

10 /proc/fs/lustre/obdfilter/*/stats

11 /proc/fs/lustre/llite/*/stats

44.8. llverdev

llverdev䇤䇻䂊䐅㌊㪉⡙㬨ⴒ㦌㪉⡙䊬㾱䎞⧄᱄

44.8.1. ⹄ⶦ

1 llverdev [-c chunksize] [-f] [-h] [-o offset] [-l] [-p] [-r] [-t timestamp]

[-v] [-w] device
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44.8.2. 㯖㘘

䇱㬒᷍㚻⼬㤞Ⱀ⧭㿓⫎㹔〓䇓件㪉⡙䍰䇑㼍㑬ⰵ㶋䎜⭥㪉⡙⭥䎞⧄ⳤ㸫᱄〓䎀᷍

⪦㝭㩰⫇䊻⭥㩩㤙Ⳣ➎㑬㭞㈾⭥䎞㦘⫇⪃᱄㵉⧄㤊㌗㻣᷍䑘䄋㸋系统⢀ㆈ㼁⭥㦒㻾

᷉㧈 2ˆ32 bytes, 2ˆ31 sectors, 2ˆ31 blocks, 2ˆ32 blocks㩰 ᱄᷊

llverdev㬖䇤⧭㿓䊻䎜㪉⡙㩰㾕㧌⤃䂊䐅㸉䄜⭥⥃㬵㚄㬞㎕㦘⡄㭞㈾䊻㾕㧌⽔㋪

ⳤ㸫᷍㣳㾕㧌⪦㝭㚔䄜⤠⭥㭞㈾⤜。ⶓⶨ⪦㝭㒎䄜⤠㩰⭥㭞㈾᱄

llverdev䇇䊻⫔㾮㪉⡙᷉TB᷊㩰䊬㾱᱄䊻 verbose㚄㬞㻣䊬㾱 llverdev䓽㬨ⷝ⼤᷍䄵

⢄㪉⡙⥃㬵㋪䄵㤂㯪⭹⪴㵄䐚⮄䊺⪯㡕Ⱀ᱄

䊻⳨⧄⫔⭥㪉⡙㩰䊬㾱㶋䎜䂊䐅㋪㚽⳨⧄⼥㬒᱄㸳㗨ㅉ䅊㛛㋪䄵⪴⤠䂊䐅㋋㬝᷍

⪴ⱙ䊻㆙㾱㶋䎜䂊䐅䐏㣑㦘⡄㪉⡙䐢㩺⤠㋪䇤᱄

44.8.3. 䁂㼏

䁂㼏 㯖㘘

-c|--chunksize I/O䔊㌊⫔㾂᷉䓷ㅻ᷍㚍㦰䐖㸋 1048576 ᱄᷊

-f|--force 㣠䐧䊬㾱⥃㬵᷍⤜㆙㾱㬨ⴒ㪉⡙。⡜ⶓⶨ〓㰚䇱㭞㈾⡜䇡㈤㼛⿺

⭥㦘㦰᱄

-h|--help 㻵㬟ビⰭ⭥⟐䑛㼜㻃᱄

-o offset ⥃㬵㋋㬝㬒⭥㠌䄧㑠᷉㣈䓷ㅻ᷍㚍㦰䐖㸋 0 ᱄᷊

-l|--long 䊬㾱㶋䎜ネ⥊᷍ゕ㾕㧌㦜⽔Ⱒ㦂⤃䂊䐅⪦㝭㩰⭥㗠㌊᱄

-p|--partial 䊬㾱⤠ネ⥊᷍㆗ⰵ㪉⡙㆙㾱Ⰹ㠻ネ⥊᷉㗠⪯ 1 GB ᱄᷊

-r|--read 䊻䄵-w 㚄㬞䊬㾱⥃㬵䐏⽔᷍㆗䊻䐜Ⱒ᷉䂊䐅᷊㚄㬞㻣䊬㾱⥃㬵᱄

-t timestamp ㅌ⥃㬵㋋㬝㬒ヅ㪉䐤㸋㻩㣑䐱ⰰ⥃㬵㋋㬝㬒⫓䇂⭥㬒ヅ᷍䄵㦘⡄

䎜文件系统䐱⭥䂊䐅㭞㈾㼁㵍᷉㚍㦰䐖㸋⭒㣑㬒ヅ ᱄᷊

-v|--verbose 䊻 verbose㚄㬞㻣䊬㾱⥃㬵᷍㑱⨗㰚䇱Ⱒ㾕操作᱄

-w| --write 䊻㾕㚄㬞 (⥃㬵㚄㬞)㻣䊬㾱⥃㬵 (㚍㦰䊬㾱Ⱒ⼮㾕⥃㬵)

44.8.4. 㬟㏞

䊻/dev/sda㩰䊬㾱⤠㪉⡙䂊䐅ᷛ

1 llverdev -v -p /dev/sda

2 llverdev: permanently overwrite all data on /dev/sda (yes/no)? y
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3 llverdev: /dev/sda is 44.98046511104 bytes (4096.0 GB) in size

4 Timestamp: 1009839028

5 Current write offset: 4096 kB

㬚䇤䈌㩰䄜⪯䊬㾱㼁㵍⭥㬒ヅ⪢᷍䊻㼁ⰵ㡑㬝㸜䐤㠌䄧㑠㸋 4096kB⪇キ㿙䐱ⰰ⭥

䂊䐅ᷛ

1 llverdev -f -v -p --offset=4096 --timestamp=1009839028 /dev/sda

2 llverdev: /dev/sda is 44.98046511104 bytes (4096.0 GB) in size

3 Timestamp: 1009839028

4 write complete

5 read complete

44.9. lshowmount

lshowmountㅌ㻵㬟 Lustre⭝⨗㾦㻃᱄

44.9.1. ⹄ⶦ

1 lshowmount [-ehlv]

44.9.2. 㯖㘘

lshowmount㬖䇤⧭㿓ㅌ㻵㬟䇱 Lustre䊹⭞ⴟ㹒㡘⭥䑘〛᷍⤃⥊䍳MGS᱃MDS⼮

obdfilter⭥⭝⨗㾦㻃᱄

44.9.3. 䁂㼏

䁂㼏 㯖㘘

-e|--enumerate 㠩㬚 lshowmount䊻⭆Ⱑ䄜㾱䐱㑱⨗㰚䇱䊹⭥㋮⿈Ⱜ᷍ⱙ⤜㬨ㅌ

㋮⿈Ⱜ㑱⢎䁚㰖㸋 hostrange䓷ⴜ⪏᱄

-h|--help ⫓䇂䎃㾊㘝㒏⭥䇤ⳉ㼁⟐䑛᱄

-l|--lookup 㠩㬚 lshowmount⥊䍳㋕㡑㎕㼒 IP⭹䐘⭥ NID䑘〛㘜᱄

-v|--verbose 㠩㬚 lshowmount㭅⨗㗠ⴟ㹒⭥⭝⨗㾦㻃᷍ⱙ⤜㬨㆗㻵㬟ⴟ㹒㡘

㩰㰚䇱 Lustreⴟ㹒⭥䓽㳆㾦㻃᱄
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44.10.4. 文件

1 /proc/fs/lustre/mgs/server/exports/uuid/nid

2 /proc/fs/lustre/mds/server/exports/uuid/nid

3 /proc/fs/lustre/obdfilter/server/exports/uuid/nid

44.10. lst

lstㅌ㡕Ⱀ LNet䓵ネ᱄

44.10.1. ⹄ⶦ

1 lst

44.10.2. 㯖㘘

LNet䓵ネ㋪⟐䑛䍟⮄㏎䊒㦘㦰 Lustre Networking᷉LNet᷊㬨ⴒ䄲䎞㦘➓䓑⼮㞅

䐤᷍䄵ゑ LNetゑ㡅㶙㕈㧎件⼮䇓件㬨ⴒ➕䊅㠻䊬㾱᱄

㗠 LNet䓵ネⰝ䊻。⿑㈔䐱䊬㾱᱄䄜ㅻ⮄䄜⪯䐜㚽䈌䄜。⿑㼁㑋᷍䄵㦘

⡄。⿑Ⱑ䍝㡅䊬㾱⭥ㅻ⮄᱄㗠。⿑䇪⪴⭆ㅻ⮄㆙㾱⪕ㅉ᱃㋹䐧⼮チ㬴᷍ゕ䓵ネ㋹䐧

㲉᱄

㦯⼯ㅻ⮄Ⱍ㋪䄵⨅⭒䓵ネ㋹䐧㲉᱄ㅻ⮄⡜㘝㘜⤃㞅ⷙ䔊䐱⭥䓵ネ。⿑᱄䎃ㅌ䊫㿎

䔊䐱⭥㰚䇱ㅻ⮄Ⱍ㚽⡜⭆㘜⧧䅞䇤᱄

⥃㬵㞅䐤㵉⺞㘉㭗⼮䊬㾱⥃㬵㞛⪯㎕㆙㾱⪕ㅉ᱄⥃㬵㞛⪯ゕ㘝㘜⭥⥃㬵⭥ゐ⼰᷍㗠

⥃㬵䇪⤃㾱䊬㾱⭥ⱁ⭆Ⱑ⭥⮄ⰵ⮄⥃㬵䔊⧪᱄䎃㾊⭆Ⱑ⭥⮄ⰵ⮄⥃㬵䊻⡜㳎ゴ⭞⥃

㬵㞛⪯㬒ⷚ㈾䐙Ⰹ⭥⤜㵍⭥⥃㬵㏁㾮᱃䊕䔊᱃㚠⢋䔊⼮⤝㎕㆙㾱㬖㏞⿐᱄

44.10.3. 㚄㌊

䊬㾱 LNet 䓵ネ᷍㤌ゴ䊹䄵㻣㚄㌊ᷛlibcfs᱃lnet᱃lnet_selftest ⼮㦯⼯䄜 klnds

᷉ksocklnd᷍ko2iblnd … ᱄᷊ゴ䊹㰚䇱⡹㿉⭥㚄㌊᷍㤌䊬㾱 modprobe lnet_selftest᷍㰝ㅌ

䄵⭾⺊Ⳟ㬞ゴ䊹 lnet_selftest㰚䄡㎖⭥㚄㌊᱄

LNet䓵ネ䇱㑞䐷㏁㾮⭥ㅻ⮄ᷛ㋹䐧㲉ㅻ⮄⼮⥃㬵ㅻ⮄᱄㑞䐷ㅻ⮄㏁㾮Ⱍ㿉䄋ゴ䊹

㰚䇱㻩㣑䐙Ⰹ⭥㚄㌊᱄᷉䇤⿈㋶ヅ⥃㬵ㅻ⮄⤜㿉䄋䎃㾊㚄㌊᷊

⥃㬵ㅻ⮄㋪䄵㸜䇻㚻⼬〓䇤⿈㋶ヅ䐱᱄㋹䐧㲉䇤⿈㋪䄵㵉⺞䊬㾱lst add_group

NID㎕䂜㤌㚻⼬⥃㬵ㅻ⮄ゴ㧌⥃㬵。⿑᷍⭌䇤⿈㸿ⳉ䑘Ⱀㅌ䇤⿈㋶ヅ⥃㬵ㅻ⮄㳎ゴ⭞⥃

㬵。⿑᱄⭒⥃㬵ㅻ⮄䊬㾱 lst㋮⿈Ⱜ䄵㑍ㅴ⭞㋹䐧㲉㬒᷍㋹䐧㲉䇤⿈㋪䄵⡜Ⱀ⭹ㅴ㬽⥃

㬵ㅻ⮄㳎ゴ⭞⥃㬵。⿑᱄

588



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

44.10.4. ⹇㚽

LNet䓵ネ⟝㎉㑞䇤⿈㬖䇤⧭㿓᷍lst⼮ lstclient᱄

lst㸋䓵ネ㋹䐧㲉⭥䇤⿈ㆈ㘇᷉䊻㋹䐧㲉ㅻ⮄㩰䊬㾱 ᱄᷊㰝㳂⹊㋹䐧䎜⥃㬵系统⭥

㘝㒏㑱⢎᷍㏞㧈⪕ㅉ。⿑᱃⪕ㅉ⥃㬵䔊⭩᱄

lstclient 㸋䇤⿈㋶ヅ䓵ネ⧭㿓᷍㰝䈌䇤⿈㋶ヅ LND ⼮ LNet 㑕ㅴ᱄䇤⿈㋪䄵⮘䇤

lstclient㎕ゴ㧌䓵ネ。⿑ᷛ

1 lstclient -sesid CONSOLE_NID group NAME

44.10.5. ㅦ⡟㬟㏞

䎃㬨䄜 LNet䓵ネㅦ⡟⭥㬟㏞᷍㰝㚄㛃㑬 TCP㶙㕈㩰䄜䔊 Lustreⴟ㹒㡘⭥㒘㑠㚄

㬞᷍䇪 IB㶙㕈㩰⭥ Lustre㋮⿈Ⱜ᷉㵉⺞ LNet㔘䇪㡘㑍ㅴ᷊ⳤ㸫᷍䄜⟌㋮⿈ⰬⰢ᷍䄜⟌

㋮⿈Ⱜ㾕᱄

1 #!/bin/bash

2 export LST_SESSION=$$

3 lst new_session read/write

4 lst add_group servers 192.168.10.[8,10,12-16]@tcp

5 lst add_group readers 192.168.1.[1-253/2]@o2ib

6 lst add_group writers 192.168.1.[2-254/2]@o2ib

7 lst add_batch bulk_rw

8 lst add_test --batch bulk_rw --from readers --to servers brw read check\

9 =simple size=1M

10 lst add_test --batch bulk_rw --from writers --to servers brw write chec\

11 k=full size=4K

12 # start running

13 lst run bulk_rw

14 # display server stats for 30 seconds

15 lst stat servers & sleep 30; kill $!

16 # tear down

17 lst end_session

44.11. lustre_rmmod.sh

lustre_rmmod.sh㬖䇤⧭㿓ㅌ㩟⨞㰚䇱 Lustre⼮ LNet㚄㌊᷉ズ㪉㗜䇱䊬㾱 Lustreⴟ

㹒 ᱄᷊㰝㸜䇻/usr/bin䐱᱄

䓃䅃
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㧈⺜䎞䊻㬚䇤 Lustre 㚄㌊〓㛛䄲手Ⱀ䊬㾱lctl network up㘝㒏᷍䋓 lus-

tre_rmmod.sh㸿ⳉ⹅作᱄

44.12. lustre_rsync

lustre_rsync㬖䇤⧭㿓㋪ㅌ Lustre文件系统㵍⤞᷉ⶕ䐧᷊⭞㚠⢋文件系统᱄

44.12.1. ⹄ⶦ

1 lustre_rsync --source|-s src --target|-t tgt

2 --mdt|-m mdt [--user|-u userid]

3 [--xattr|-x yes|no] [--verbose|-v]

4 [--statuslog|-l log] [--dry-run] [--abort-on-err]

5

6 lustre_rsync --statuslog|-l log

7

8 lustre_rsync --statuslog|-l log --source|-s source

9 --target|-t tgt --mdt|-m mdt

44.12.2. 㯖㘘

lustre_rsync㬖䇤⧭㿓䐝䊻ㅌ Lustre文件系统᷉䊕᷊㵍⤞᷉ⶕ䐧᷊⭞㒎䄜文件系统

᷉㚠⢋ ᱄᷊㚠⢋㋪䄵㬨 Lustre文件系统〓㦯⼯㡅㰜㏁㾮᷍䐜䄋㰝㬨䎞⧄᱃㋪䇤⭥文件系统᱄

⪬㵍⤞操作⳨⧄䇱㾈᷍䇪䇻 lustre_rsync㬚䇤 Lustre MDTⷝⶥ㦶䐟㎕㬗⢑ Lustre文件系

统䐱⭥ⷝⶥ᷍䅓⪬⤜㿉䄋⢊㏛㚠㔝᱄

䊻㬚䇤 lustre_rsync㣑ᷛ

• ⡹㿌䓃册 changelog䇤⿈᷉lctl (8) changelog_register᷊

• 䊻䓃册 changelog 䇤⿈㣑᷍䂊䐅 Lustre 文件系统᷉䊕᷊⼮ⶒ⡟文件系统᷉㚠⢋᷊

㬨ⴒ㼁㵍᱄㧈⺜文件系统⤜䄜䐣᷍㤌㬚䇤㬖䇤⧭㿓᷉㧈⧄⺇ rsync᷍䓃䅃᷍⤜㬨

lustre_rsync᷊ㅌ㰝㗨统䄜᱄

44.12.3. 䁂㼏

䁂㼏 㯖㘘

--source=src ⡜㵍⤞⭥ Lustre文件系统᷉䊕᷊⭥ⷚ㔘㈗᱄㧈⺜㸕䐙Ⰹ䊻㻩㣑

㵍⤞操作㠻ヅ⪕ㅉ⭥䇱㾈䓕㲍㦶䐟᷉--statuslog᷊᷍ 䋓䎃㬨㣠

䐧䁂㼏᱄
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䁂㼏 㯖㘘

--target=tgt 䊕文件系统⡜㵍⤞⭞⭥ⷚ㔘㈗᷉㚠⢋ ᱄᷊㧈⺜㸕䐙Ⰹ䊻㻩㣑㵍⤞

操作㠻ヅ⪕ㅉ⭥䇱㾈䓕㲍㦶䐟᷉--statuslog᷊᷍ 䋓䎃㬨㣠䐧䁂㼏᱄

㧈⺜䇱ⱁ㚠⢋᷍䋓㋪䄵䐹ⶕ⪬䁂㼏᱄

--mdt=mdt ⡜㵍⤞⭥䊋㭞㈾㪉⡙᱄⡹㿌㸋⪬㪉⡙䓃册 changelog䇤⿈᱄㧈⺜

㸕䐙Ⰹ䊻㻩㣑㵍⤞操作㠻ヅ⪕ㅉ⭥䇱㾈䓕㲍㦶䐟᷉--statuslog᷊᷍

䋓䎃㬨㣠䐧䁂㼏᱄

--user=userid 䐙ⰉMDT⭥ⷝⶥ㦶䐟䇤⿈⢋㬗᱄㬚䇤 lustre_rsync᷍⡹㿌䓃册

changelog䇤⿈᱄䇱㼋㻙㾦㻃᷍㤌⤯䊥 lctl手册䐱⭥

changelog_register⤯㭞ㆊ㩽᱄㧈⺜㸕䐙Ⰹ䊻㻩㣑㵍⤞操作

㠻ヅ⪕ㅉ⭥䇱㾈䓕㲍㦶䐟᷉--statuslog᷊᷍ 䋓䎃㬨㣠䐧䁂㼏᱄

--statuslog=log 㵍⤞䓕㲍⭥㦶䐟文件᱄⭒ lustre_rsync㡕Ⱀ㬒᷍ㅌ⪴⪬⪇Ⱒ㦂㻩

㣑ⶕ䐧⭥䓕㲍᱄㧈⺜䐙Ⰹ㑬㻩㣑㵍⤞操作⭥䓕㲍㦶䐟᷍䋓㋪䄵㳙

⺞㧈 --source᱃--target〓 --mdt⭩㣠䐧䁂㼏᱄⨞㑬 --statuslog䁂

㼏㶃᷍㵉⺞䐙Ⰹ --source᷍--target〓 --mdt⭩䁂㼏䄓㋪䄵ⶓⶨ䓕㲍

㦶䐟䐱⭥⤯㭞᱄㘝㒏㾱䁂㼏䇦㻩䇻䓕㲍㦶䐟䐱⭥䁂㼏᱄

--xattryes|no 䐙Ⰹ㬨ⴒ㵍⤞㡅㎊䍚㭕㾵᷉xattrs ᱄᷊㚍㦰㸋㵍⤞㎊䍚㭕㾵᱄䓃

䅃ᷛ㆜䇤 xattrs。⭝䐣 Lustre㳖⫙⿐㾦㻃㸿ⳉ㵍⤞᱄

--verbose 㭅⨗㼋㻙㾦㻃᱄

--dry-run 㻵㬟㚠⢋文件系统㩰 lustre_rsync㘝㒏᷉copy᱃mkdir⭩᷊⭥㭅⨗᷍

ⱙ⤜㬖カ䐕㾱㰝㗨᱄

--abort-on-err 㻵㬟㚠⢋文件系统㩰 lustre_rsync㘝㒏᷉copy᱃mkdir⭩᷊⭥㭅⨗᷍

ⱙ⤜㬖カ䐕㾱㰝㗨᱄

44.12.4. 㬟㏞

㸋㚔䄜MDT᷉㧈 lustre-MDT0000᷊䓃册䄜 changelog䇤⿈᱄

1 $ ssh

2 $ MDS lctl changelog_register \
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3 --device lustre-MDT0000 -n

4 cl1

ㅌ Lustre文件系统᷉/mnt/lustre᷊㵍⤞/ⶕ䐧⭞㚠⢋文件系统᷉/mnt/target ᱄᷊

1 $ lustre_rsync --source=/mnt/lustre --target=/mnt/target \

2 --mdt=lustre-MDT0000 --user=cl1 \

3 --statuslog replicate.log --verbose

4 Lustre filesystem: lustre

5 MDT device: lustre-MDT0000

6 Source: /mnt/lustre

7 Target: /mnt/target

8 Statuslog: sync.log

9 Changelog registration: cl1

10 Starting changelog record: 0

11 Errors: 0

12 lustre_rsync took 1 seconds

13 Changelog records consumed: 22

文件系统⢅ⷝ⽔᷍ㅌⷝⶥ㵍⤞⭞㚠⢋文件系统᱄㆗㿉䐙Ⰹ statuslog㘜⧧᷍㡅㰜㰚䇱

⤯㭞䄲䊻䐏㣑⪌⭾᱄

1 $ lustre_rsync --statuslog replicate.log --verbose

2 Replicating Lustre filesystem: lustre

3 MDT device: lustre-MDT0000

4 Source: /mnt/lustre

5 Target: /mnt/target

6 Statuslog: replicate.log

7 Changelog registration: cl1

8 Starting changelog record: 22

9 Errors: 0

10 lustre_rsync took 2 seconds

11 Changelog records consumed: 42

ㅌ Lustre 文件系统᷉/mnt/lustre᷊㵍⤞⭞㑞㚠⢋文件系统᷉/mnt/target1 ⼮/mnt/

target2 ᱄᷊

1 $ lustre_rsync --source=/mnt/lustre \

2 --target=/mnt/target1 --target=/mnt/target2 \

3 --mdt=lustre-MDT0000 --user=cl1
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4 --statuslog replicate.log

44.13. mkfs.lustre

mkfs.lustre㬖䇤⧭㿓㸋 Lustreⴟ㹒ⷒ㬞⿐⪦㝭᱄

44.13.1. ⹄ⶦ

1 mkfs.lustre target_type [options] device

㡅䐱᷍target_type⡹㿌㸋䄵㻣㑱⢎䐱⭥㡅䐱䄜䐷ᷛ

䁂㼏 㯖㘘

--ost ⰵ㼔⫇⪃㚠⢋ (OST)

--mdt 䊋㭞㈾⫇⪃㚠⢋ (MDT)

--network=net,... ⪬ OST/MDT㻿䐧⭥㶙㕈᱄㋪䄵ⷚ㈾㿉䄋䐹ⶕ⪬䁂㼏᱄

--mgs 㞅䐤㏎ⴟ㹒᷉MGS᷊᷍ 㗠䍟⮄䄜᱄㋪䄵ㅌ⪬ⴟ㹒䈌

--mdt ⴟ㹒ㆂ⼰㬚䇤㎕䐙Ⰹ㑞䐷㏁㾮᱄

44.13.2. 㯖㘘

mkfs.lustre㋪䇤䇻ⷒ㬞⿐⪦㝭㪉⡙⤃ㅌ㡅作㸋 Lustre文件系统⭥䄜⤠᱄ⷒ㬞

⿐⽔᷍㋪䄵䓑㧌⪦㝭⤃㡕Ⱀ⪬㘝㒏Ⰹ䅆⭥ Lustreⴟ㹒᱄

⪕ㅉ文件系统㬒᷍㋪䄵ビ⭆⭹ㅌ⤯㭞作㸋--param䁂㼏㳎ゴ⭞mkfs.lustre㘝㒏

䐱᱄

䁂㼏 㯖㘘

--backfstype=fstype 㣠䐧㪉䐤⽔⡙文件系统⭥ⷒ㬞᷍㧈 ldiskfs

᷉㚍㦰᷊〓 zfs᱄

--comment=comment 㪉䐤䇱⪬⪦㝭⭥䇤⿈䓃㬮᷍。⡜ Lustre

㧎件⽗㔵᱄

--device-size=N(KB) 㪉䐤 loop㪉⡙⭥⫔㾂᱄

--dryrun ㆗⫓䇂䐕㾱⭥㭅⨗ㆂ⺜;㰝⤜。䇑㼍⪦㝭᱄

--servicenode=nid,... 㪉䐤㰚䇱ⴟ㹒ㅻ⮄⭥ NID᷍⟝㎉䑘ⴟ㹒㡘ㅻ
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䁂㼏 㯖㘘

⮄⼮䍰䓋䄧ⴟ㹒ㅻ⮄᱄--servicenode

䁂㼏⤜㚽䈌--failnode 䁂㼏䄜㡑㬚䇤᱄

--failnode=nid,... 㸋㚠⢋⭥䑘ⴟ㹒㡘㪉䐤䍰䓋䄧ⴟ㹒ㅻ⮄

⭥ NID᱄--failnode 䁂㼏⤜㚽䈌

--servicenode 䁂㼏䄜㡑㬚䇤᱄䓃䅃᷍

㬚䇤--failnode 䁂㼏㬒。䇱䄜㾊㻿䐧᱄

--fsname=filesystem_name ⶤⴟ㹒/ㅻ⮄ㅌ⧪㸋⪬䐙Ⰹ Lustre文件系统

⭥䄜⤠᱄㚍㦰文件系统㘜⧧㸋lustre᱄

䓃䅃᷍文件系统㘜⧧䔏⧅㸋 8䓷ⴜ᱄

--index=index_number 䇤䇻䐙Ⰹ OST〓MDT⢁⼦᷉0 … N ᱄᷊䎃

ㅌ䊫㿎 OSS⼮MDSㅻ⮄䈌 OST〓MDT㰚䊻

㪉⡙䐏ヅ⭥䇔㪅᱄

--mkfsoptions=opts ⷒ㬞⿐⡙⳾文件系统⭥䁂㼏᷉㧈᷍㋪㪉䐤

㸋 ext3 ᱄᷊

--mountfsoptions=opts 䊹⡙⳾文件系统㬒㬚䇤⭥䊹䁂㼏᱄㤌

䓃䅃᷍䈌䋈㠻⟇⡟⭥mkfs.lustre⤜㵍᷍

⪬⟇⡟㶋㦌ㅌ㚍㦰䊹䁂㼏㳇㸋㘝㒏㾱䐱

䐙Ⰹ⭥䊹䁂㼏᷍㧈⺜㬂㔵㦯⼯㚍㦰䊹䁂

㼏᷍䋓。䊻 stderr㩰ⳃ⨗㈐㾦㻃᱄ldiskfs

⭥㚍㦰䐖㸋ᷛMGS/MDT᷎ errors=

remount-ro,iopen_nopriv,user_xattrᷜ

OST᷎errors=remount-ro,extents,

mballoc᷉䊻 Lustre 2.5䐱㸋 OST᷎

errors=remount-roUse ᱄᷊㤌㆘㪘ⷝ

ⶥ㚍㦰⭥䊹䁂㼏᱄

--network=net,... ⪬ OST/MDT㻿䐧⭥㶙㕈᱄㋪䄵ⷚ㈾㿉䄋䐹
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䁂㼏 㯖㘘

ⶕ⪬䁂㼏᱄

--mgsnode=nid,... 㪉䐤MGSㅻ⮄⭥ NID᷉⨞MGS䄵㶃⭥㰚䇱㚠

⢋Ⱍ㿉䄋䐙Ⰹ⪬䁂㼏 ᱄᷊

--param key=value ㅌ䇡㈤⤯㭞 key⭥䐖㪉䐤㸋 value᱄㋪䄵ⷚ㈾

㿉䄋䐹ⶕ⪬䁂㼏᱄䄵㻣㸋⧄䇤㪉䐤ᷛ

--param sys.timeout=40 系统 obd⧍㬒㬒ヅ

--param lov.stripesize=2M 㚍㦰㳖⫙⫔㾂

param lov.stripecount=2 㚍㦰㳖⫙㭞㑠

--param failover.mode=failout Ⳗ⿹⫎㹔᷍⤜⭩⫞⿷ⶕ

--quiet ⫓䇂ビ㘘㾦㻃᱄

--reformat 䐹㾣ⷒ㬞⿐䄲䇱⭥ Lustre⪦㝭᱄

--stripe-count-hint=stripes 䇤䇻䇦⿐MDT⭥ inode⫔㾂᱄

--verbose ⫓䇂ⷝⱁ㾦㻃᱄

44.13.3. 㬟㏞

䊻文件系统 testfs⭥ㅻ⮄cfs21㩰⪕ㅉ䔊⼰⭥MGS⼮MDTᷛ

1 mkfs.lustre --fsname=testfs --mdt --mgs /dev/sda1

䊻文件系统 testfs⭥㦯䄜ㅻ⮄㩰⪕ㅉ䄜 OST᷉㬚䇤䄵㩰MGS᷊ᷛ

1 mkfs.lustre --fsname=testfs --mgsnode=cfs21@tcp0 --ost --index=0 /dev/sdb

䊻ㅻ⮄cfs22㩰⪕ㅉⰡ㑃⭥MGSᷛ

1 mkfs.lustre --mgs /dev/sda1

䊻文件系统 myfs1⭥㦯䄜ㅻ⮄㩰⪕ㅉ䄜MDT᷉㬚䇤䄵㩰MGS᷊ᷛ

1 mkfs.lustre --fsname=myfs1 --mdt --mgsnode=cfs22@tcp0 /dev/sda2

䄓㋪⤯ボ''⡟䍣⭯ 14. mkfs.lustre''᷍''15. mount.lustre''᱄

44.14. mount.lustre

mount.lustre㬖䇤⧭㿓㋪䇤䇻㡕Ⱀ Lustre㋮⿈Ⱜ〓㚠⢋ⴟ㹒᱄
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44.14.1. ⹄ⶦ

1 mount -t lustre [-o options] device mountpoint

44.14.2. 㯖㘘

㬚䇤 mount.lustre㬖䇤⧭㿓㡕Ⱀ Lustre㋮⿈Ⱜ〓㚠⢋ⴟ㹒᷍⤜䇇䐒ㅴ⮘䇤᱄㰝㬨㵉

⺞ mount(8)⮘䇤⭥ⶉ䑛⧭㿓᱄㬚䇤 umount㘝㒏㵄䐚 Lustre㋮⿈Ⱜ⼮㚠⢋᱄

device䁂㼏䇱㑞䐷㾯㬞᷍㉀㳆㦂㉗䇻㋮⿈Ⱜ〓㚠⢋ⴟ㹒㬨ⴒ䄲㡕Ⱀᷛ

䁂㼏 㯖㘘

mgsname:/fsname[/subdir] 㵉⺞㑋系 mgsname㩰⭥ Lustre Management

Service᷍䊻㚠㔝 mountpoint䐱⭥㋮⿈Ⱜ㩰

䊹㘜㸋 fsname⭥ Lustre文件系统᷉㧈⺜䐙Ⰹ㑬

subdir᷍䋓⪴文件系统⭥䓴㚠㔝 subdir㡕Ⱀ ᱄᷊

mgsname⭥ⷒ㬞Ⰹ䅆㧈㻣᱄㋪䊻fstab(5)䐱

㑱⨗㋮⿈Ⱜ文件系统᷍䄵⢄䊻㡕Ⱀ㬒䓵Ⱀ䊹᱄

㋮⿈Ⱜ文件系统ゕ㋪㼒㡅㰜⡟⭹文件系统䄜䂚㬚

䇤᷍⤃㳂⹊㶋䎜⭥ POSIX⢋䓝デ㦾ㅴ㋻᱄

block_device 䊻㹐㏎⪦㝭 block_device㩰㡕Ⱀ䇪

mkfs.lustre(8)㘝㒏Ⰹ䅆⭥㚠⢋ⴟ㹒᱄䐙Ⰹ

block_device᷍㋪㬚䇤-L label ㎕⥊䍳㉀䇱ⶤ

⢋㣊᷉㧈testfs-MDT0000᷊⭥⭻䄜㌊㪉⡙᷍

〓㵉⺞-U uuid 䁂㼏㬚䇤 UUID᱄㧈⺜䊻㵍䄜

ㅻ⮄㩰⫇䊻㚠⢋文件系统⭥㪉⡙⡙⳾᷍㤌ⷒ㶃

㾂㾥᱄䎃㬨䅓㸋㧈⺜㚠⢋文件系统㗜䇱㬚䇤

tune2fs(8)〓㏁㯧㘝㒏㆙㾱ⷝⶥ᷍。⥛㪛䐹ⶕ

⭥⢋㣊⼮ UUID᱄䊹䊻 mountpoint㩰⭥㚠⢋ⴟ

㹒文件系统㆗ⰵdf(1)操作䇱䇤᷍⤃。⨗㻷䊻

/proc/mounts䐱᷍⢎㘘ⶤ㪉⡙䎞䊻㬚䇤䐱᱄
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44.14.3. 䁂㼏

䁂㼏 㯖㘘

mgsname=mgsnode[:mgsnode] mgsname㬨䄵㗑⼦ⷕ⭥ mgsnode㘜⧧㑱⢎᷍

㋪䊬㾱MGSⴟ㹒᱄㧈⺜MGSⴟ㹒㞅䐤㸋 HA

䍰㣱㚄㬞㣳㋪㚽䊻㦯⼯䄜ㅻ⮄㩰䊬㾱᷍䋓

㋪䐙Ⰹⱁ mgsnode䐖᱄

mgsnode=mgsnid[,mgsnid] 㧈⺜ mgsnode䇱⤜㵍⭥ LNetㅴ㋻᷍䋓㗠

mgsnode㵉⺞Ⱋ⼦ⷕ⭥ NID㑱⢎㆙㾱䐙Ⰹ᱄

mgssec=flavor 䐙Ⰹ㑍ㅴMGS⭥⨖㬝㶙㕈 RPC⭥ゴ㗽㲹㾵᱄⳨

➓㦌⭥㲹㾵䇱ᷛnull᷍plain⼮gssnull᷍

⢑⢎㬟䇤䇻⥃㬵㚠⭥⭥㆜䇤᱃㸿ゴ㗽⹇㚽〓⳨

㶋䎜㾵⹇㚽᱄Kerberos㲹㾵䇱ᷛkrb5n᷍

krb5a᷍krb5i⼮krb5p᱄⹓㼎㗽䊠⭥ⴈⷒ

䇱ᷛskn᷍ska᷍ski⼮skpi᱄㋮⿈Ⱜ⭞ⴟ

㹒㡘㑍ㅴ⭥➓㦌㲹㾵䊻㋮⿈Ⱜ⪴MGS〒㦂⭥文

件系统㞅䐤䐱䐙Ⰹ᱄

skpath=file|directory 㸋⪬ mount㘝㒏ゴ䊹⭥㗽䊠文件⭥文件㔘㈗〓㚠

㔝㔘㈗᱄㗽䊠ㅌ⡜⥆㧌⭞㚻⼬⭥

KEY_SPEC_SESSION_KEYRING㗽䊠䐱᷍⤃⫙

䇱⟝⼍lustre:䓷䂚ゑ⽔䓛⭥㯖㘘᱄ⶤ⽔䓛㦂㉗

䇻 mount㘝㒏⭥。⿑㬨䇤䇻MGS᷍MDT/OST㬨

㋮⿈Ⱜ᱄

exclude=ostlist 㡕Ⱀ㋮⿈Ⱜ〓MDT᷍䐙Ⰹ⤜⧃㬵㑍ㅴ⭥䄲䐋⭥⳨

』Ⱀ OST㑱⢎᷉䇪㗑⼦ⷕ ᱄᷊

⨞㑬⢋䓝⭥ mount(8)䁂㼏㶃᷍Lustre㚽ⰢⰏ䄵㻣㲹Ⰹ䇻㋮⿈Ⱜ⭥䁂㼏ᷛ
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䁂㼏 㯖㘘

always_ping ゕ㬚ⴟ㹒㡘ptlrpc㚄㌊㞅䐤㑬suppress_pings䁂㼏᷍㋮⿈Ⱜ

䄓。䊻㋶㻱㬒Ⰹ㠻 pingⴟ㹒㡘᱄䎃㬚⭤㋮⿈Ⱜゕ㬚⤜㬨㶃⤠㋮⿈

Ⱜ䊬㾱䓕㌗チ㬴〛䐧⭥䄜⤠䄓㚽⹜㋪㋠⭹㬚䇤文件系统᱄᷉ 䊻

Lustre 2.9䐱䅞㧌᷊

flock 㬚䇤flock(2)系统⮘䇤䊻⤯䈌⭥䇇䇤⧭㿓䐏ヅ㡕䇤文件㰙Ⰹ䐈

⧷᷍䄵⢄文件㰙Ⰹ䊻㰚䇱㬚䇤⪬䊹䁂㼏⭥㋮⿈Ⱜㅻ⮄㩰⡄⧷䄜

䐣᱄䎃ㅌ䊻䇇䇤⧭㿓㿉䄋㌈ⱁ㋮⿈Ⱜㅻ⮄㆙㾱䄜䐣⭥䇤⿈㋶ヅ

文件㰙Ⰹ㬒⳨⧄䇱䇤᷍⭌㸋㑬⡄⧷⪬䄜䐣㾵㵍㬒䄓䋗ゴ㑬㵉㾦㋋

㼛᱄

localflock 㡕䇤㋮⿈Ⱜ⡟⭹flock(2)䐈⧷᷍㆗㬚䇤㋮⿈Ⱜ⡟⭹⭥文件㰙Ⰹ᱄

䎃⡩㬚䇤㦌㈷flock䁂㼏ⷝ㌍᷍⤃㣳㋪䄵䇤䇻䄡㎖䇻flock(2)

⭌㆗䊻⭆ㅻ⮄㩰䊬㾱⭥䇇䇤⧭㿓᱄㰝㵉⺞㆗㬚䇤 Linux㚻⼬㰙

㬖㻷㑬䔏㾂㋋㼛᱄

noflock 㶋㦌㆜䇤flock(2)᷍㸋㚍㦰䁂㼏᱄⮘䇤flock(2)⭥䇇䇤⧭㿓

。⨗㻷ENOSYS⫎㹔᱄㏎䊒㋪䄵ⷚ㈾㿉䄋䁂䋒localflock〓

flock䊹䁂㼏᱄㋪㬚䇤⤜㵍⭥䁂㼏䊹㋮⿈Ⱜ᷍⭌䐜䇱㚨㾊

㬚䇤flock䊹⭥㋮⿈Ⱜ⤦㚽㼁⿆⡄⧷䄜䐣㾵᱄

lazystatfs 䊻㚔㾊 OST〓MDT㸿㼍䇇〓䄲䊻㞅䐤䐱䊾㬒〓䇡㈤㆜䇤㬒㦵䊫㿎

Ⳗ⿹statfs(2)᷉⡜df(1)⼮lfs-df(1)㬚䇤᷊᷍ ⪴ⱙ⡽㘃

㰚䇱㚠⢋Ⱍ㋪䇤㣑⭥䔉㧜᱄䎃㬨䓵 Lustre 2.9.0䄵㎕⭥㚍㦰㾱㸋᱄

nolazystatfs 㬚statfs(2)䔉㧜᷍䐒⭞㰚䇱 OST⼮MDTⰝ㋪䇤⽔䊺Ⳗ⿹㋶ヅ

㬚䇤㤊㌗᱄

user_xattr 䊫㿎user.*㘝㘜㋶ヅ䐱⭥㠶㵉䇤⿈〒㦂/㪉䐤㎊䍚㭕㾵᱄䇱

ⷝⱁ㼋㻙㾦㻃᷍㤌⤯ボattr(5)手册䄔᱄

nouser_xattr ㆜䇤user.*㘝㘜㋶ヅ䐱⭥㠶㵉䇤⿈㬚䇤㎊䍚㭕㾵᱄root⼮系统

㆙⧭㦵㋪䄵㬚䇤㎊䍚㭕㾵᱄

598



Lustre文件系统操作手册 䅌䎀ᷛ㏏㻄 ⷝ㾣ᷛ2023㛋 2䊣 17㦶

䁂㼏 㯖㘘

verbose 㡕䇤ⱏ㶃⭥ mount/umount㋹䐧㲉㼜㻃᱄

noverbose ㆜䇤ⱏ㶃⭥ mount/umount㋹䐧㲉㼜㻃᱄

user_fid2path 䊫㿎㠶㵉䇤⿈㆙㾱 FID⭥㔘㈗䓋᱄䓃䅃ᷛ⪬䁂㼏⫇䊻㣒䊻⭥➓㦌

㔊Ⱅ᷍䅓㸋㰝䊫㿎㑬㠶㵉䇤⿈㦧⺞〚䇻 POSIX㔘㈗⭥㦉㻿ネ⥊᷉。

䔉䐚䇤⿈ⳤ㸫㰜㗨㸿㦉ⳤ㸫⭥㚠㔝䐱⭥文件᷊ⱙ䐒ㅴ㵉⺞㡅文件 ID

ⳤ㸫文件᱄㦵㦜。ⰵ文件⡟㪎䐕㾱⧄⺇㦉㻿ネ⥊᷍䅓⪬䇤⿈㸿ⳉⳤ

㸫㰜㗨㗜䇱ⳤ㸫㦉㻿⭥文件᱄᷉䊻 Lustre 2.3䐱䅞㧌᷊

nouser_fid2path ㆜䐚㠶㵉䇤⿈㆙㾱 FID⭥㔘㈗䓋᱄root⼮系统㆙⧭㦵㋪䄵㬚䇤

CAP_DAC_READ_SEARCH㆙㾱 FID⭥㔘㈗䓋᱄

⨞㑬⢋䓝➓䓑䁂㼏⼮⽔⡙⪦㝭㏁㾮᷉㧈 ldiskfs᷊䁂㼏䐏㶃᷍Lustre㚽ⰢⰏ䄵㻣㲹

Ⰹ䇻ⴟ㹒㡘⭥䊹䁂㼏ᷛ

䁂㼏 㯖㘘

nosvc 㸋㚠⢋ⴟ㹒ⱙ⤜㬨㬖カⴟ㹒㡕ⰐMGC

᷉䄵ゑMGS(co-located) ᱄᷊

nomgs ㆗㡕ⰐMDT᷉䄵ゑMGS (co-located) ᷊᷍

⤜㡕ⰐMGS᱄

abort_recov 䐱䐚ⶤⴟ㹒㡘㩰⭥㋮⿈Ⱜ⿷ⶕ⤃㑃ゕ㡕Ⱀ

㚠⢋ⴟ㹒᱄

max_sectors_kb=KB 㪉䐤䊹⭥MDT〓 OST㚠⢋⭥㌊㪉⡙⤯

㭞max_sectors_kb᷉㣈䓷ㅻ㭞 ᱄᷊⭒

㸕䐙Ⰹmax_sectors_kb㸋䊹䁂㼏㬒᷍

ㅌ䓵Ⱀ㪉䐤㸋ⶤ㌊㪉⡙⭥

max_hw_sectors_kb᷉䔏⫔㸋 16MiB ᱄᷊

⪬㚍㦰㾱㸋㬫䇤䇻⫔ⱁ㭞䇤⿈᱄㪉䐤

max_sectors_kb =0㬒᷍ㅌ⡄㒕⪬㋪⮘
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䁂㼏 㯖㘘

⤯㭞⭥⭒㣑䐖᱄᷉䊻 Lustre 2.10䐱䅞㧌᷊

md_stripe_cache_size 㬚䇤㳖⫙⿐ RAID㞅䐤㸋ⴟ㹒㡘Ⱜ⪦㝭㪉䐤㳖

⫙ⷀ㯺⫇⫔㾂᱄

recovery_time_soft=timeout 䊫㿎㋮⿈Ⱜ䊻ⴟ㹒㡘⡡㎄⽔䐹㾣㑍ㅴ᷍⧍㬒

㘌㭞㪉䐤㸋timeout᱄㧈⺜ⶤ⧍㬒ゕㅌ⭞

㠻ⱙⴟ㹒㡘㦵䊻⪇㏎㎕䓵㋪⿷ⶕ㋮⿈Ⱜ⭥㾣

㑍ㅴ᷍䋓⪬⧍㬒㬒ヅㅌ䑑⤞䋗ゴ᱄㚍㦰㧎⿷

ⶕ⧍㬒䐖᷉5䐴᷊㬨 Lustre⧍㬒⤯㭞䐖

᷉100㘌᷊⭥ 3⡗᱄㧎⿷ⶕ⧍㬒䊻䊹㬒㪉䐤᷍

ゕ㬚 Lustre⧍㬒䐖䊻䊹⽔ⷝⶥ᷍㧎⿷ⶕ⧍㬒

䐖⤜⢅᱄

recovery_time_hard=timeout 䊫㿎ⴟ㹒㡘ㅌ㡅⧍㬒⭾䋗䁴⧅⭞䔏⫔㸋

timeout⭥䇓⿷ⶕ⧍㬒䐖᱄㚍㦰⭥䇓⿷ⶕ⧍㬒

᷉15䐴᷊㬨 Lustre⧍㬒⤯㭞䐖᷉100㘌᷊⭥ 9

⡗᱄䇓⿷ⶕ⧍㬒䊻䊹㬒㪉䐤᷍ゕ㬚 Lustre⧍

㬒䐖䊻䊹⽔ⷝⶥ᷍䇓⿷ⶕ⧍㬒䐖⤜⢅᱄

noscrub 㵉⧄᷍MDTㅌ䊻䊹㠻ヅネ⥃文件⡙⳾⭥⿷

ⶕ᷍䄵⡽㘃䊹MDT㬒 OI Scrub䓵Ⱀ㡕Ⱀ᱄䊻

䊹⽔手Ⱀ㡕Ⱀ LFSCK㋪䄵ⷝ⼤⭹㋹䐧㡕Ⱀ㳖

件᱄⪬䊹䁂㼏㋪䄵ⳡ䐚䊻ネ⥃⭞ OI⤜䄜䐣

㬒 OI Scrub䓵Ⱀ㡕Ⱀ᱄

44.14.4. 㬟㏞

䊻䊹⮄ /mnt/chip 㩰㡕Ⱀ㋮⿈Ⱜ⭥ Lustre 文件系统 chipfs᱄⪬㋮⿈Ⱜ㋪㵉⺞

cfs21@tcp0 NIDⳤ㸫㏎ⴟ㹒䎞䊻䊬㾱⭥ㅻ⮄᱄

1 mount -t lustre cfs21@tcp0:/chipfs /mnt/chip

ㅌ chipfs⭥䓴㚠㔝作㸋文件ゐ㆙㾱䊹᷉䊻 Lustre 2.9䐱䅞㧌 ᱄᷊
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1 mount -t lustre cfs21@tcp0:/chipfs/v1_0 /mnt/chipv1_0

⪴䊹⮄/mnt/test/mdt㩰⭥/dev/sda1㡕Ⱀ Lustre䊋㭞㈾㚠⢋ⴟ㹒᱄

1 mount -t lustre /dev/sda1 /mnt/test/mdt

㡕Ⱀ testfs-MDT0000ⴟ㹒᷉㬚䇤⪦㝭⢋㣊᷊᷍ ⭌䐱䐚⿷ⶕ⺞⧭᱄

1 mount -t lustre -L testfs-MDT0000 -o abort_recov /mnt/test/mdt

䄓㋪ボ⡟䍣⭻ 14ㅻ''mkfs.lustre''᷍⭻ 18ㅻ''unefs.lustre''⼮⭻ 3ㅻ''lctl''᱄

44.15. plot-llstat

plot-llst㬖䇤⧭㿓㋪䇤䇻〇䐧 Lustre统ェ㾦㻃᱄

44.15.1. ⹄ⶦ

1 plot-llstat results_filename [parameter_index]

44.15.2. 㯖㘘

plot-llstat㬖䇤⧭㿓⪴ llstat⭥㭅⨗㪛⧪䇤䇻 gnuplot⭥ CSV文件⼮㯖㘘文件᱄䇪䇻

llstat⡟䐫㩰㬨㵉䇤⭥᷍䅓⪬ plot-llstat䄓㬨䄜㵉䇤ㅦ⡟᱄

plot-llstat㬚䇤䇤⿈䐙Ⰹ⭥操作㭞⪕ㅉ.dat᷉CSV᷊文件᱄CSV文件䐱⭥㑱㭞䈌操作

㭞㼁⭩᷍䎃㾊㑱䐱⭥䐖ⰵ䇇䇻㭅⨗文件䐱 parameter_index䐖᱄

plot-llstat 。⪕ㅉ䄜.scr 文件᷍㡅䐱⟝⼍㑬 gnuplot 〇䐧㵝㾯⭥㯖㘘᱄㪛⧪.dat

⼮.scr文件⽔᷍plot-llstat⹅㉀⮘䇤 gnuplot㎕㻵㬟㼁䇇⭥㵝㾯᱄

44.15.3. 䁂㼏

䁂㼏 㯖㘘

results_filename plot-llstat㪛⧪⭥㭅⨗

parameter_index 䐖㋪䄵㸋ᷛ1᷎㗠㬒ヅヅⷕ⭥ェ㭞ᷜ2᷎㗠㘌⭥ェ㭞

᷉㚍㦰䐖᷊ᷜ 3᷎䓽ェ㭞᱄

44.15.4. 㬟㏞

1 llstat -i2 -g -c lustre-OST0000 > log

2 plot-llstat log 3
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44.16. routerstat

routerstat㬖䇤⧭㿓㋪䇤䇻⫓䇂 Lustre㔘䇪㡘统ェ㾦㻃᱄

44.16.1. ⹄ⶦ

1 routerstat [interval]

44.16.2. 㯖㘘

routerstat㬖䇤⧭㿓ㅌ㻵㬟 LNet㔘䇪㡘统ェ㾦㻃᱄㧈⺜㸕䐙Ⰹinterval᷍䋓㆗ⰵ

统ェ㾦㻃⤪䂚ゑ⫓䇂䄜⪯᱄ⴒ䋓᷍ㅌ䄵䐙Ⰹ⭥㬒ヅヅⷕ᷉interval䄵㘌㸋⭆㸜᷊ⰵ统

ェ㾦㻃㆙㾱⤪䂚⼮⫓䇂᱄

44.16.3. 㭅⨗

routerstat⭥㭅⨗⟝⼍㑬䄵㻣㚻㦾ᷛ

㳖㚠 㯖㘘

M LNet⭒㣑䎞䊻⪇㏎⭥㼜㻃㭞᷉LNet⤃㾱⪇㏎⭥䔏⫔㼜㻃㭞᷊

E LNet⫎㹔㭞

S ⳃ㯮⭥㼜㻃䓽⫔㾂᷉䓷ㅻ⧅Ⱙ᷊/ⳃ㯮⭥㼜㻃㭞

R ㅴ㬶⭥㼜㻃䓽⫔㾂᷉䓷ㅻ⧅Ⱙ᷊/ㅴ㬶⭥㼜㻃㭞

F 㔘䇪䓋ⳃ⭥㼜㻃䓽⫔㾂᷉䓷ㅻ⧅Ⱙ᷊/㔘䇪䓋ⳃ⭥㼜㻃㭞

D Ⰻ㬈⭥㼜㻃䓽⫔㾂᷉䓷ㅻ⧅Ⱙ᷊/Ⰻ㬈⭥㼜㻃㭞

䐙Ⰹ㑬 interval㬒᷍ㅌ⫓䇂䄵㻣ゴ⭥统ェ㾦㻃ᷛ

㳖㚠 㯖㘘

M LNet⭒㣑䎞䊻⪇㏎⭥㼜㻃㭞᷉LNet⤃㾱⪇㏎⭥䔏⫔㼜㻃㭞᷊

E 㗠㘌ⳃ㪛⭥ LNet⫎㹔㭞

S 㭞㈾ⳃ㯮㔫᷉Mbytes/s᷊/㗠㘌ⳃ㯮⭥㼜㻃㭞

R 㭞㈾ㅴ㬶㔫᷉Mbytes/s᷊/㗠㘌ㅴ㬽⭥㼜㻃㭞

F 㭞㈾䓋ⳃ㔫᷉Mbytes/s᷊/㗠㘌䓋ⳃ⭥㼜㻃㭞

D 㭞㈾Ⰻ㬈㔫᷉Mbytes/s᷊/㗠㘌Ⰻ㬈⭥㼜㻃㭞
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44.16.4. 㬟㏞

1 # routerstat 1

2 M 0(13) E 0 S 117379184/4250 R 878480/44.56 F 0/0 D 0/0

3 M 0( 13) E 0 S 7.00/ 7 R 0.00/ 14 F 0.00/ 0 D 0.00/0

4 M 0( 13) E 0 S 7.00/ 7 R 0.00/ 14 F 0.00/ 0 D 0.00/0

5 M 0( 13) E 0 S 8.00/ 8 R 0.00/ 16 F 0.00/ 0 D 0.00/0

6 M 0( 13) E 0 S 7.00/ 7 R 0.00/ 14 F 0.00/ 0 D 0.00/0

7 M 0( 13) E 0 S 7.00/ 7 R 0.00/ 14 F 0.00/ 0 D 0.00/0

8 M 0( 13) E 0 S 7.00/ 7 R 0.00/ 14 F 0.00/ 0 D 0.00/0

9 M 0( 13) E 0 S 7.00/ 7 R 0.00/ 14 F 0.00/ 0 D 0.00/0

10 M 0( 13) E 0 S 8.00/ 8 R 0.00/ 16 F 0.00/ 0 D 0.00/0

11 M 0( 13) E 0 S 7.00/ 7 R 0.00/ 14 F 0.00/ 0 D 0.00/0

12 ...

44.16.5. 文件

routerstat㋪⪴䄵㻣文件䐱㳂㦂统ェ㾦㻃ᷛ

1 /proc/sys/lnet/stats

44.17. tunefs.lustre

The tunefs.lustre㬖䇤⧭㿓㋪䇤䇻㾿ⶥ Lustre㚠⢋⪦㝭㩰⭥㞅䐤㾦㻃᱄

44.17.1. ⹄ⶦ

1 tunefs.lustre [options] /dev/device

44.17.2. 㯖㘘

tunefs.lustrek㋪䇤䇻㾿ⶥ Lustre㚠⢋⪦㝭㩰⭥㞅䐤㾦㻃᱄䎃⤜。䐹㾣ⷒ㬞⿐⪦㝭〓

⤢⨞㚠⢋㾦㻃᷍⭌㾿ⶥ㞅䐤㾦㻃㋪㚽。⭝䐣文件系统㸿ⳉ㬚䇤᱄

䓃䅃

⪬⪇㰚䔗⭥ⷝⶥ䐜䊻㻣⪯䊹㚠⢋㬒⥛㪛㾈⺜᱄

㬚䇤 tunefs.lustre㬒᷍⤯㭞㬨''ゴ⭥''᱄ゕ⨞㈪⤯㭞㶃᷍䐙Ⰹ⭥㾣⤯㭞⤜。㳇㰝

㗨᷍ⱙ㬨ゴ㩰㦆⭥᱄䄋㩟⨞㰚䇱㈪⭥ tunefs.lustre⤯㭞⤃㆗㬚䇤㾣䐙Ⰹ⭥⤯㭞᷍㤌䊬

㾱ᷛ

1 $ tunefs.lustre --erase-params --param=new_parameters
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tunefs.lustre㘝 㒏 ㋪ 䇤 䇻 㪉 䐤 /proc/fs/lustre文 件 䐱 ㋪ 㪉 䐤 ㉀

䇱 䓵 ゛ ⭥ OBD 㪉 ⡙ ⭥ 㦯 ⼯ ⤯ 㭞᷍ 䅓 ⪬ ㋪ 䄵 ㅌ 㡅 䐙 Ⰹ 㸋 bd| fs-

nameobd|fsname.obdtype.proc_file_name=value᱄㏞㧈ᷛ

1 $ tunefs.lustre --param mdt.identity_upcall=NONE /dev/sda1

44.17.3. 䁂㼏

tunefs.lustre 䁂㼏㧈㻣㰚㬟ᷛ| 䁂㼏 | 㯖㘘 | | -------------------------- | ----------------------

------------------------------ | | --comment=comment | 㪉䐤䇱⪬⪦㝭⭥䇤⿈䓃㬮᷍。⡜

Lustre ⽗㔵᱄| | --dryrun | 䐜⫓䇂㘝㒏⭥㭅⨗᷍⤜䐕㾱㘝㒏᱄| | --erase-params

| 㩟⨞㰚䇱㻩㣑⭥⤯㭞㾦㻃᱄| | --servicenode=nid,... | 㪉䐤㰚䇱ⴟ㹒ㅻ⮄⭥

NID᷍⟝㎉䑘ⴟ㹒㡘ㅻ⮄⼮ | | | 䍰㣱ⴟ㹒ㅻ⮄᱄--servicenode䁂㼏⤜㚽 | | |

䈌--failnode䁂㼏䄜㡑㬚䇤᱄| | --failnode=nid,... |㸋㚠⢋⭥䑘ⴟ㹒㡘㪉䐤

䍰㣱ⴟ㹒ㅻ⮄⭥ NID᱄| | | --servicenode䁂㼏⤜㚽䈌--failnode䁂㼏䄜 | | |㡑㬚

䇤᱄䓃䅃㬚䇤 --failnode䁂㼏㬒䇱䄜㾊㻿 | | |䐧᱄| | --fsname=filesystem_name

|ⶤⴟ㹒ㅌ⧪㰚䐙Ⰹ Lustre文件系统㡅䐱⭥䄜⤠᱄| | |㚍㦰文件系统㘜⧧㸋lustre᱄| |

--index=index |㣠䐧㪉䐤㲹Ⰹ⭥ OST〓 MDT㰘䅞᱄| | --mountfsoptions=opts

| 㪉䐤⡙⳾文件系统䊹㬒㬚䇤⭥䊹䁂㼏᱄䓃䅃᷍| | | 䈌䋈㠻⟇⡟⭥ tunefs.lustre

⤜㵍᷍⪬⟇⡟㶋㦌ㅌ㻷 | | | 䇱䊹䁂㼏㳇㸋㘝㒏㾱䐱䐙Ⰹ⭥䊹䁂㼏᱄

㧈⺜ | | | 㬂㔵㦯⼯㚍㦰䊹䁂㼏᷍ㅌ䊻 stderr 㩰ⳃ⨗㈐᱄| | | ldiskfs ⭥㚍

㦰䐖㸋ᷛMGS/ MDT ᷎errors=remount- | | | ro,iopen_nopriv,user_xattrᷜ

OST ᷎ | | | errors=remount-ro,extents,mballoc | | | ᷉䊻 Lustre 2.5 䐱᷍OST

᷎errors=remount- ᱄᷊ro | | | 㤌⤜䄋䊻⤜㘘䓕㌗㬒㤂䄸ⷝⶥ㚍㦰䊹䁂㼏᱄| |

--network=net,... | OST / MDT㻿䐧⭥㶙㕈᱄㋪䄵ⷚ㈾㿉䄋䐹ⶕ⪬䁂㼏᱄| | --mgs

|㳎ゴ⪬㚠⢋⭥㞅䐤㏎ⴟ㹒᱄| | --msgnode=nid,... |㪉䐤 MGSㅻ⮄⭥ NID᷉⨞

MGS䐏㶃⭥㰚䇱㚠⢋ ᱄᷊| | --nomgs |㩟⨞⪬㚠⢋⭥㞅䐤㏎ⴟ㹒᱄| | --quiet |⫓䇂

ビⰭ⭥㾦㻃᱄| | --verbose |⫓䇂ⷝⱁ㾦㻃᱄| | --writeconf |⤢⨞⪬MDT㰚㭕⭥文

件系统⭥㰚䇱㞅䐤㦶䐟᷍⤃䐹㾣 | | |㪛⧪㰝㗨᱄䎃㬨⳨⧄㸄㻶⭥操作᷍㤌㹒⡹㾗䊹㰚䇱

㋮ | | |⿈Ⱜ⤃㵄䐚⪬文件系统⭥ⴟ㹒㡘᱄㰇⽔᷍㤌䐹㡕㰚䇱 | | |㚠⢋᷉OST / MDT᷊䄵䐹

㾣㪛⧪㦶䐟᱄䊻䐹㾣㡕Ⱀ㰚 | | |䇱㚠⢋䐏㣑᷍㤌⤜䄋㡕Ⱀ㦯⼯㋮⿈Ⱜ᱄䎞㦘⭥操作㯔 | | |

㿓㬨ᷛ1. 㾗䊹文件系统㩰⭥㰚䇱㋮⿈Ⱜ᷍2. 㾗䊹文件系统 | | |㩰⭥MDT⼮㰚䇱 OST᷍3.

䊻㗠ⴟ㹒㡘㩰䊬㾱 | | | tunefs.lustre --writeconf device᷍4. 䊹MDT⼮ |

| | OST᷍5.䊹㋮⿈Ⱜ᱄|

44.17.4. 㬟㏞

ⷝⶥMGS⭥ NID⭹䐘᱄᷉ 䊻㗠㚠⢋⪦㝭㩰䐕㾱᷍㰝㗨Ⱍ䇇㑋系㵍䄜MGS᱄᷊
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1 tunefs.lustre --erase-param --mgsnode=new_nid --writeconf /dev/sda

㸋⪬㚠⢋㳎ゴ䍰䓋䄧 NID㸜䐤᱄

1 tunefs.lustre --param="failover.node=192.168.0.13@tcp0" /dev/sda

䄓㋪ボ⡟䍣⭻ 14ㅻ''mkfs.lustre''᷍⭻ 15ㅻ''mount.lustre''⼮⭻ 3ㅻ''lctl''᱄

44.18. ゴ系统㞅䐤⧭㿓

⡟ㅻ䑘䄋ㆊ㩽 Lustre⭥㡅㰜系统㞅䐤㬖䇤⧭㿓᱄

44.18.1. 䇇䇤⧭㿓㹗⹅㉀

lustre_req_history.sh㸜䇻/usr/bin䐱᷍㰝⪴㋮⿈Ⱜ䊬㾱᷍⪴⡟⭹ㅻ⮄⼮㑍ㅴ

⭥ⴟ㹒㡘㬶ゐ㈂㋪㚽ⱁ⭥ Lustre RPC㤌㤔㏛㬘エ㔝᷍⪴ⱙⷝ⼤⭹㑬ㆃ㾎⮘㶙㕈』Ⱀ᱄

44.18.2. More/proc统ェ㾦㻃

vfs_ops_stats㳂⹊㑬ⷝⱁ统ェ㾦㻃 㰝᷍㵉⺞ PID, PPID, GID⭩㎕ⷛ䓺 Linux VFS

操作⮘䇤᱄

1 /proc/fs/lustre/llite/*/vfs_ops_stats

2 /proc/fs/lustre/llite/*/vfs_track_[pid|ppid|gid]

extents_stats㋪䇤䇻㻵㬟㎕䓵㋮⿈Ⱜ⭥ I/O⮘䇤⭥⫔㾂⤝᷉㎼ェ䐖⼮㗠㆙⧭

䐖 ᱄᷊

1 /proc/fs/lustre/llite/*/extents_stats, extents_stats_per_proces

offset_stats㵉⺞㠌䄧⼮ⳗ㸈㻵㬟㋮⿈Ⱜ⭥Ⱒ/㾕㯲㰘』Ⱀ᱄

1 /proc/fs/lustre/llite/*/offset_stats

Lustre䄓⟝⼍㑬 Per-client᷉㗠㋮⿈Ⱜ⭥᷊⼮䇦⿐⭥MDT统ェ㾦㻃ᷛ

• ⴟ㹒㡘㩰䓘䓺⭥ Per-client统ェ㾦㻃

㗠 MDS⼮ OSSⰝ。ⷛ䓺㗠㑍ㅴ㋮⿈Ⱜ⭥ LDLM⼮操作统ェ㾦㻃᷍䄵⢄ⰵ

ⳃ⭥作䄖⭥统ェ㾦㻃㆙㾱ⷝⳞ⢄⭥㬶ゐ⼮⡩ㅰ᱄

1 /proc/fs/lustre/mds|obdfilter/*/exports/

• 䇦⿐⭥MDT统ェ㾦㻃

㬶ゐⷝ㼋㻙⭥MDT操作统ェ㾦㻃䄵〒⭤ⷝ⼤⭥㹗᱄

1 /proc/fs/lustre/mdt/*/md_stats
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44.18.3. ⥃㬵⼮⮘㬵⹅㉀

Lustre㳂⹊㑬䄵㻣⥃㬵⼮⮘㬵㬖䇤⧭㿓᱄

44.18.3.1. lr_reader lr_reader㬖䇤⧭㿓ㅌ last_rcvd⼮ reply_data文件⭥㚻㦾䓋㸋䄸䇻

㦬㗨䊥Ⱒ⭥ⷒ㬞᱄

䄵㻣⹅㉀䄓㬨 Lustre I/O⹅㉀⟝⭥䄜⤠᱄

44.18.3.2. sgpdd-survey sgpdd-survey㬖䇤⧭㿓㋪㦧⺞㈂㋪㚽ⱁ⭥㚻⼬⪴ⱙ⥃㬵''㕄〛''

㾵㚽᱄㰝⤜㿉䄋 Lustre᷍⭌㿉䄋 sgp_dd⟝᱄

䓃䅃 sgpdd-surveyㅌ⤢⨞㪉⡙㩰㰚䇱㭞㈾᱄

44.18.3.3. obdfilter-survey obdfilter-survey㬖䇤⧭㿓㬨䄜 shellㅦ⡟᷍䇤䇻⥃㬵⡜ⷕ㏌

⭥ OST⭥㾵㚽᱃echo㋮⿈Ⱜ㶙㕈᷍䄵ゑⰬ⭞Ⱜ⥃㬵᱄

44.18.3.4. ior-survey ior-survey㬖䇤⧭㿓㬨䇤䇻䊬㾱 IOR〚䓝⥃㬵⭥ㅦ⡟᱄Lustre䐈⧷

IOR 2.8.6᱄

44.18.3.5. ost-survey ost-survey㬖䇤⧭㿓㋪䇤䇻⮘⥊ OST㾵㚽᷍ㅌ⥃㬵 Lustre文件系

统䐱ⷘ OST⭥㋮⿈Ⱜ⭞⪦㝭⭥㾵㚽᱄

44.18.3.6. stats-collect stats-collect㬖䇤⧭㿓⟝⼍䇤䇻⪴ Lustre㋮⿈Ⱜ⼮ⴟ㹒㡘㬶ゐ䇇

䇤⧭㿓㹗㾦㻃⭥ㅦ⡟᱄

44.18.4. Fileset᷉文件ゐ᷊⹇㚽

᷉䊻 Lustre 2.9䐱䅞㧌᷊

Lustre㵉⺞文件ゐ⹇㚽㎕㳂⹊䓴㚠㔝䊹䐈⧷᱄䓴㚠㔝䊹᷉䄓⧧㸋文件ゐ᷊䊫㿎

㋮⿈Ⱜ䊹文件系统⭥䓴㚠㔝᷍⪴ⱙ㻿䐧文件系统㘝㘜㋶ヅ䊻㲹Ⰹ㋮⿈Ⱜ㩰⭥㋪ボ

㾵᱄䄜⧄ボ⭥䇤ⳉ㬨ᷛ㸋ⳡ䐚䊹⭥䓴㚠㔝䐏㶃⭥文件⭥䅃㶃᷍㋮⿈Ⱜ㋪䄵㬚䇤䓴㚠

㔝䊹᷍䄵㻿䐧䎜文件系统㘝㘜㋶ヅ⭥㋪ボ㾵᱄

䐖⭤䓃䅃⭥㬨᷍㬨ⴒ⮘䇤䓴㚠㔝䊹㬨㋮⿈Ⱜ䓵䊙⭥᷍䎃⤜。䇑㼍ⰵⱁ䓴㚠㔝䐱

䇓㑕ㅴ㋪ボ⭥文件⭥ⳤ㸫᱄⪬㶃᷍㰝䄓⤜。䇑㼍㋮⿈Ⱜ㰇⽔䊻㗜䇱䐙Ⰹ䓴㚠㔝⭥㤊㌗㻣

䊹䎜文件系统᱄
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㵝 29: Lustre file system fileset feature

㵝 44.1 Lustre文件ゐ

44.18.4.1. 㬟㏞ 䄵㻣㬟㏞ㅌ䊻 client1 㩰䊹chipfs文件系统᷍⤃䊻ⶤ文件系统䐱

⪕ㅉ䓴㚠㔝v1_1᱄㰇⽔᷍Client2ㅌ➲ v1_1䓴㚠㔝䊹㸋文件ゐ᷍⪴ⱙ㻿䐧 client2ⳤ

㸫chipfs文件系统䐱⭥㦯⼯㡅㰜㚻㦾᱄

1 client1# mount -t lustre mgs@tcp:/chipfs /mnt/chip

2 client1# mkdir /mnt/chip/v1_1

1 client2# mount -t lustre mgs@tcp:/chipfs/v1_1 /mnt/chipv1_1

㛛㋪䄵䊻/etc/mtab䐱ネ⥊㰚⪕ㅉ⭥䊹᱄㰝䇇ⶤ㧈㻣㰚㬟ᷛ

1 client1

2 mds@tcp0:/chipfs/ /mnt/chip lustre rw 0 0

1 client2

2 mds@tcp0:/chipfs/v1_1 /mnt/chipv1_1 lustre rw 0 0

䊻/mnt/chip㻣⪕ㅉ䄜㚠㔝᷍⤃〒㦂㡅 FIDᷛ

1 client1# mkdir /mnt/chip/v1_2

2 client1# lfs path2fid /mnt/chip/v1_2

3 [0x200000400:0x2:0x0]

㧈⺜㛛⧃㬵䊻 client2㩰ㆃ㹗 /mnt/chip/v1_2㔘㈗⭥ FID᷉㧈㩰㏞䐱㰚㬟᷊᷍ 䋓

。Ⳗ⿹⫎㹔᱄㸿ⳉ䊻 client2㩰ㆃ㹗 FID㬨䅓㸋㰝䊻ⶤ㋮⿈Ⱜ㩰⤜㭕䇻䄲䊹文件ゐ⭥

䄜⤠᷉client2㩰⭥文件ゐ䊹䊻chipfs文件系统ⷚ㚠㔝㻣⭥v1_1䓴㚠㔝 ᱄᷊
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1 client2# lfs fid2path /mnt/chip/v1_2 [0x200000400:0x2:0x0]

2 fid2path: error on FID [0x200000400:0x2:0x0]: No such file or directory

䓴㚠㔝䊹⤜⟝⼍.lustre㚠㔝᷍䎃ㅌ䔉䐚㋮⿈Ⱜ㵉⺞ FID䐒ㅴ⫓㋋〓ⳤ㸫文件᱄

1 client1# ls /mnt/chipfs/.lustre

2 fid lost+found

3 client2# ls /mnt/chipv1_1/.lustre

4 ls: cannot access /mnt/chipv1_1/.lustre: No such file or directory

⭻㯥㬏㹆䍣 LNet㞅䐤⭥ C-API

45.1. API㵉䇤㾦㻃

45.1.1. APIⳖ⿹⫛㕌

1 LUSTRE_CFG_RC_NO_ERR 0

2 LUSTRE_CFG_RC_BAD_PARAM -1

3 LUSTRE_CFG_RC_MISSING_PARAM -2

4 LUSTRE_CFG_RC_OUT_OF_RANGE_PARAM -3

5 LUSTRE_CFG_RC_OUT_OF_MEM -4

6 LUSTRE_CFG_RC_GENERIC_ERR -5

45.1.2. API㠶㵉㭅㧌⤯㭞

㰚䇱 APIⰝㅌ㿓㑱⼦作㸋㭅㧌᷍䎃㬨䄜䇪 API⭥⮘䇤䎀㞅⭥㭞䓷᷍⤃㣳。⟝⼍

䊻 YAML⫎㹔Ⳗ⿹㌊䐱᱄㰝䇤䇻ㅌ㤌㤔䈌㼍䇇㼁㑋᱄㰝䊻㵉⺞ YAMLㅴ㋻㆙㾱㞅䐤

㬒䇩㡅䇱䇤᷍䅓㸋 YAMLㅴ㋻㵉⧄䇤䇻㞅䐤ⱁ㼏㚠᷍ⱙ䊻Ⳗ⿹⫎㹔㌊䐱᷍㿉䄋䐋⭡㚥

㾊㼏㚠䄲䎞㦘㞅䐤᱃㚥㾊㼏㚠㸕䎞㦘㞅䐤᱄㿓㑱⼦䎞⼤⫐⭞㑬䎃㚠⭥᱄

45.1.3. API㠶㵉㭅⨗⤯㭞

45.1.3.1. YAML㚻⤠⢎䎘 (cYAML) YAML㌊㶋⧪ㆃ㹗⽔᷍㿉䄋㆙㾱ㆂ⹚⿐⫇⪃㰝᷍䄵

⢄䇻ㅌ㡅⪌⭾ⷙ⤜㵍⭥⼐㭞᱃⥊䁐〓⫓䇂᱄⪬㶃᷍㿉䄋㚽⹜⪴㚻⼬Ⳗ⿹⭥㭞㈾⹚ㅉ⪬

㚻⤠⢎䎘᷍⤃ㅌ㡅Ⳗ⿹ⷙ⮘䇤䎀䄵⹊⮘䇤䎀⥊䁐⼮⫓䇂᱄⪬ㆂ⹚⢎䎘䇤䇻 Error⼮ Show

API Out⤯㭞᱄YAML䊻㚻⤠⡜ㆂ⹚⿐⢎㬟㸋ᷛ

1 typedef enum {

2 EN_YAML_TYPE_FALSE = 0,

3 EN_YAML_TYPE_TRUE,

4 EN_YAML_TYPE_NULL,
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5 EN_YAML_TYPE_NUMBER,

6 EN_YAML_TYPE_STRING,

7 EN_YAML_TYPE_ARRAY,

8 EN_YAML_TYPE_OBJECT

9 } cYAML_object_type_t;

10

11 typedef struct cYAML {

12 /* next/prev allow you to walk array/object chains. */

13 struct cYAML *cy_next, *cy_prev;

14 /* An array or object item will have a child pointer pointing

15 to a chain of the items in the array/object. */

16 struct cYAML *cy_child;

17 /* The type of the item, as above. */

18 cYAML_object_type_t cy_type;

19 /* The item's string, if type==EN_YAML_TYPE_STRING */

20 char *cy_valuestring;

21 /* The item's number, if type==EN_YAML_TYPE_NUMBER */

22 int cy_valueint;

23 /* The item's number, if type==EN_YAML_TYPE_NUMBER */

24 double cy_valuedouble;

25 /* The item's name string, if this item is the child of,

26 or is in the list of subitems of an object. */

27 char *cy_string;

28 /* user data which might need to be tracked per object */

29 void *cy_user_data;

30 } cYAML;

45.1.3.2. ⫎㹔㌊ 㰚䇱 APIⰝ。Ⳗ⿹䄜 cYAML⫎㹔㌊᱄⫓䇂㭅⨗㬒᷍㰚䇱㞅䐤⫎㹔

Ⱍ䇇䄵 YAML㿓㑱⢎㬟᷍㉀䇱䄵㻣ⷒ㬞ᷛ

1 <cmd>:

2 - <entity>:

3 errno: <error number>

4 seqno: <sequence number>

5 descr: <error description>

6
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7 Example:

8 add:

9 - route

10 errno: -2

11 seqno: 1

12 descr: Missing mandatory parameter(s) - network

45.1.3.3. 㻵㬟㌊ 㰚䇱㻵㬟 API Ⱍ。Ⳗ⿹䄜 cYAML 㻵㬟㌊᱄⪬㻵㬟㌊ㅌ⢎䎘䄵

YAML ⷒ㬞㤌㤔⭥㾦㻃᱄㗠㞅䐤㼏Ⱍ䇱䓵゛⭥ YAML 䈐ⳉ᱄㰚䇱䐈⧷⭥㞅䐤㼏⭥

YAML䈐ⳉㅌ䊻⡟文⭖⭥⽔㘇⤠ㆊ㩽᱄䄵㻣㬨㻵㬟㌊⭥㬟㏞ᷛ

1 net:

2 - nid: 192.168.206.130@tcp4

3 status: up

4 interfaces:

5 0: eth0

6 tunables:

7 peer_timeout: 10

8 peer_credits: 8

9 peer_buffer_credits: 30

10 credits: 40

45.2. LNet㞅䐤 C-API

45.2.1. 㞅䐤 LNet

1 /*

2 * lustre_lnet_config_ni_system

3 * Initialize/Uninitialize the LNet NI system.

4 *

5 * up - whether to init or uninit the system

6 * load_ni_from_mod - load NI from mod params.

7 * seq_no - sequence number of the request

8 * err_rc - [OUT] struct cYAML tree describing the error. Freed by

9 * caller

10 */

11 int lustre_lnet_config_ni_system(bool up, bool load_ni_from_mod,
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12 int seq_no, struct cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_CONFIGURE〓 IOC_LIBCFS_UNCONFIGURE

㯖㘘ᷛ

• 㞅䐤 LNetᷛ

㧈⺜㪉䐤㑬load_ni_from_mod᷍䋓⨖㬝⿐ LNet㚻⤠⤃ゴ䊹㚄㌊⤯㭞䐱䐙Ⰹ⭥㦯

⼯㶙㕈᱄ⴒ䋓⤜䄋ゴ䊹㦯⼯㶙㕈ㅴ㋻᱄

• 㦂㼜 LNet⭥㞅䐤ᷛ

⡶ LNet⤃㤆⨞㶙㕈ㅴ㋻᱃㔘䇪⼮㰚䇱 LNet㚻⤠㾦㻃᱄

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㬈➽㸋㼁䇇⭥ errno᱄

45.2.2. 㡕䇤/㆜䇤㔘䇪

1 /*

2 * lustre_lnet_enable_routing

3 * Send down an IOCTL to enable or disable routing

4 *

5 * enable - 1 to enable routing, 0 to disable routing

6 * seq_no - sequence number of the request

7 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

8 */

9 extern int lustre_lnet_enable_routing(int enable,

10 int seq_no,

11 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_ENABLE_RTR

㯖㘘ᷛ

• 㡕䇤㔘䇪ᷛ

㬚䇤㚍㦰䐖㞅㔘䇪㡘⨆⧹᱄㦜⽔䊻㚻⤠ㅌㅻ⮄⢋エ㸋㔘䇪㡘ㅻ⮄᷉ゕⶤㅻ⮄⪬

㬒㡑㋪䄵䇤作㔘䇪㡘 ᱄᷊

• ㆜䇤㔘䇪㡘ᷛ
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㬮⳦㸕㬚䇤⭥㔘䇪㡘⨆⧹᱄㚠㣑䎞䊻㬚䇤⭥⨆㤙䊻Ⳗ⿹⭞㸕㬚䇤㑱⢎䐏㣑⤜。

⡜㬮⳦᱄䊻㚻⤠ㅌㅻ⮄⭥㔘䇪⢋䐟⡶᱄⤜㬨ⳃ㶚⪬ㅻ⮄⭥㦯⼯⽔㿙㼜㻃Ⱍㅌ⡜㩟⨞᱄

• 䊻䄲㡕䇤⭥ㅻ⮄㩰㡕䇤㔘䇪㡘 (〓㼁ⳕ)ᷛ

䊻䎃㑞䐷㤊㌗㻣᷍LNet Kernel㚄㌊Ⱍ。⽗㔵䎃㤌㤔᱄

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㧈⺜㗜䇱䔄⹜⭥㚻⫇㞅⨆⧹䋓㸋 ENOMEM᱄

45.2.3. 㳎ゴ㔘䇪

1 /*

2 * lustre_lnet_config_route

3 * Send down an IOCTL to the kernel to configure the route

4 *

5 * nw - network

6 * gw - gateway

7 * hops - number of hops passed down by the user

8 * prio - priority of the route

9 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

10 */

11 extern int lustre_lnet_config_route(char *nw, char *gw,

12 int hops, int prio,

13 int seq_no,

14 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_ADD_ROUTE

㯖㘘ᷛ

LNet㚻⼬㚄㌊ㅌ⪬㔘䇪㳎ゴ⭞㻷䇱㔘䇪㑱⢎᷉㧈⺜⤜䊻⪬㑱⢎䐱 ᱄᷊㧈⺜㸕䐙Ⰹ

㳙㭞⤯㭞᷉IEᷛ-1᷊᷍ 䋓ㅌ㳙㭞㪉䐤㸋 1᱄㧈⺜㸕䐙Ⰹ䇦㻩⤯㭞᷉IEᷛ-1᷊᷍ 䋓ㅌ䇦㻩

㪉䐤㸋 0᱄㬚䇤䁎ⳉ⪇㏎㉀䇱㼁㵍㳙㭞⼮䇦㻩⭥㔘䇪᷍䇦䁂䁂㦂ㅰ⭮㳙㭞⼮/〓ㅰⷀ

䇦㻩᷉0⫛⢎䔏ⷀ䇦㻩᷊⭥㔘䇪᱄

㧈⺜㔘䇪䄲⫇䊻᷍䋓⽗㔵⪬㳎ゴ㔘䇪㤌㤔᱄

• Ⳗ⿹䐖ᷛ

• EINVALᷛⶤ㳖㔘䇪䐙㼓⡟⭹㶙㕈᱄

• ENOMEMᷛ㸿䔄⹜㚻⫇᱄
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• EHOSTUNREACHᷛ䑘〛⤜䊻⡟⭹㶙㕈㩰᱄

• 0ᷛ⧪⹇᱄

45.2.4. 㩟⨞㔘䇪

1 /*

2 * lustre_lnet_del_route

3 * Send down an IOCTL to the kernel to delete a route

4 *

5 * nw - network

6 * gw - gateway

7 */

8 extern int lustre_lnet_del_route(char *nw, char *gw,

9 int seq_no,

10 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_DEL_ROUTE

㯖㘘ᷛ

LNetㅌ㩟⨞䈌⪌㧌⭥㶙㕈⼮㶙㠆㞅⭥㔘䇪᱄㧈⺜㗜䇱㔘䇪㠆㞅᷍䋓操作ㅌ㬈➽

⤃㻵㬟㼁䇇⭥⫎㹔⢁⼦᱄

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㧈⺜㗜䇱䄋㩟⨞⭥㳖㚠⤜⫇䊻㸋 ENOENT᱄

45.2.5. 㻵㬟㔘䇪

1 /*

2 * lustre_lnet_show_route

3 * Send down an IOCTL to the kernel to show routes

4 * This function will get one route at a time and filter according to

5 * provided parameters. If no filter is provided then it will dump all

6 * routes that are in the system.

7 *

8 * nw - network. Optional. Used to filter output

9 * gw - gateway. Optional. Used to filter ouptut

10 * hops - number of hops passed down by the user

11 * Optional. Used to filter output.
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12 * prio - priority of the route. Optional. Used to filter output.

13 * detail - flag to indicate whether detail output is required

14 * show_rc - [OUT] The show output in YAML. Must be freed by caller.

15 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

16 */

17 extern int lustre_lnet_show_route(char *nw, char *gw,

18 int hops, int prio, int detail,

19 int seq_no,

20 cYAML **show_rc,

21 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_GET_ROUTE

㯖㘘ᷛ

ⷚ㈾⪌㧌⭥⤯㭞㆙㾱⺞㔬⽔᷍ㅌ⪴㚻⼬䐱䑑〒㦂㔘㈗⤃⫓⟝䊻 cYAML ㌊䐱᱄

cYAML㌊㰇⽔ㅌⳖ⿹ⷙ API⭥⮘䇤䎀᱄

䄵㻣㸋 detail⤯㭞㪉䐤㸋 1㬒⭥㬟㏞ᷛ

1 route:

2 net: tcp5

3 gateway: 192.168.205.130@tcp

4 hop: 1.000000

5 priority: 0.000000

6 state: up

䄵㻣㸋 detail⤯㭞㪉䐤㸋 0㬒⭥㬟㏞ᷛ

1 route:

2 net: tcp5

3 gateway: 192.168.205.130@tcp

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㧈⺜㗜䇱䔄⹜⭥㚻⫇䋓㸋 ENOMEM᱄

45.2.6. 㳎ゴ㶙㕈ㅴ㋻

1 /*

2 * lustre_lnet_config_net

3 * Send down an IOCTL to configure a network.
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4 *

5 * net - the network name

6 * intf - the interface of the network of the form net_name(intf)

7 * peer_to - peer timeout

8 * peer_cr - peer credit

9 * peer_buf_cr - peer buffer credits

10 * - the above are LND tunable parameters and are optional

11 * credits - network interface credits

12 * smp - cpu affinity

13 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

14 */

15 extern int lustre_lnet_config_net(char *net,

16 char *intf,

17 int peer_to,

18 int peer_cr,

19 int peer_buf_cr,

20 int credits,

21 char *smp,

22 int seq_no,

23 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_ADD_NET

㯖㘘ᷛ

㳎ゴ⤃⨖㬝⿐䄜㾣⭥㶙㕈᱄䎃䈌⪴㚄㌊⤯㭞㞅䐤㶙㕈㉀䇱㼁㵍⭥㾈⺜᱄API䊫㿎

䐙Ⰹ㧈ⰵ⭩⧍㬒᱃ⰵ⭩㾦䇤᷍ⰵ⭩⨆㾦䇤⼮㾦䇤⭩㶙㕈⤯㭞᷍㵍㬒䄓㋪䐙Ⰹ㳎ゴ⭥㶙

㕈ㅴ㋻⭥ CPU㣸⼮㾵᱄䎃㾊⤯㭞䊻Ⱀ㲍 LNet㞅䐤᷉DLC᷊㻣⢅㸋㲹Ⰹ䇻㶙㕈᷍ⱙ⤜㬨

㲹Ⰹ䇻 LND᱄

㧈⺜㳎ゴ⭥㶙㕈䄲㈎⫇䊻᷍ⶤ㤌㤔ㅌ⡜⽗㔵᱄

• Ⳗ⿹䐖ᷛ

• EINVALᷛ⪌㧌⭥㶙㕈㸿ⳉ㬗⢑᱄

• ENOMEMᷛ㸿䔄⹜㚻⫇᱄

• 0ᷛ⧪⹇᱄

45.2.7. 㩟⨞㶙㕈ㅴ㋻

1 /*
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2 * lustre_lnet_del_net

3 * Send down an IOCTL to delete a network.

4 *

5 * nw - network to delete.

6 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

7 */

8 extern int lustre_lnet_del_net(char *nw,

9 int seq_no,

10 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_DEL_NET

㯖㘘ᷛ

䐙Ⰹ⭥㶙㕈ㅴ㋻ㅌ⡜㩟⨞᷍䈌⪬㶙㕈ㅴ㋻㑋⭥㰚䇱䓫䊕ㅌ⡜㬮⳦᷍㵉⺞ⶤ㶙㕈ㅴ

㋻⭥㰚䇱㔘䇪䄓Ⱍㅌ⡜㤆⨞᱄

• Ⳗ⿹䐖ᷛ

⧪⹇㬒㸋 0ᷜⶤ㤌㤔䐙㼓㸿⫇䊻⭥㶙㕈㬒㸋 EINVAL᱄

45.2.8. 㻵㬟㶙㕈ㅴ㋻

1 /*

2 * lustre_lnet_show_net

3 * Send down an IOCTL to show networks.

4 * This function will use the nw paramter to filter the output. If it's

5 * not provided then all networks are listed.

6 *

7 * nw - network to show. Optional. Used to filter output.

8 * detail - flag to indicate if we require detail output.

9 * show_rc - [OUT] The show output in YAML. Must be freed by caller.

10 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

11 */

12 extern int lustre_lnet_show_net(char *nw, int detail,

13 int seq_no,

14 cYAML **show_rc,

15 cYAML **err_rc);

IOCTL to Kernel:
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IOC_LIBCFS_GET_NET

㯖㘘ᷛ

䊻㶙㕈㩰⺞㔬᷉EXᷛtcp᷊⽔᷍ㅌ⪴㚻⼬䑑⥊䁐㶙㕈ㅴ㋻⤃⫓⟝䊻 cYAML㌊䐱᱄

㧈⺜ detail䓷Ⱟ㪉䐤㸋 1᷍䋓㻵㬟㌊⭥㋪⮘ㅻ⤠ㅌ⡜⟝⼍䊻Ⳗ⿹䐖䐱᱄

㼋㻙㭅⨗㬟㏞㧈㻣ᷛ

1 net:

2 nid: 192.168.206.130@tcp4

3 status: up

4 interfaces:

5 intf-0: eth0

6 tunables:

7 peer_timeout: 10

8 peer_credits: 8

9 peer_buffer_credits: 30

10 credits: 40

⳨㼋㻙㭅⨗㬟㏞㧈㻣ᷛ

1 net:

2 nid: 192.168.206.130@tcp4

3 status: up

4 interfaces:

5 intf-0: eth0

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㧈⺜㗜䇱䔄⹜⭥㚻⫇㞅⫎㹔㌊〓㻵㬟㌊䋓㸋 ENOMEM᱄

45.2.9. ⮘䎜㔘䇪㡘⨆⧹

1 /*

2 * lustre_lnet_config_buf

3 * Send down an IOCTL to configure buffer sizes. A value of 0 means

4 * default that particular buffer to default size. A value of -1 means

5 * leave the value of the buffer unchanged.

6 *

7 * tiny - tiny buffers

8 * small - small buffers

9 * large - large buffers.
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10 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

11 */

12 extern int lustre_lnet_config_buf(int tiny,

13 int small,

14 int large,

15 int seq_no,

16 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_ADD_BUF

㯖㘘ᷛ

⪬ API䇤䇻Ⱀ㲍㞅䐤㸃㾮᱃㾂㾮⼮⫔㾮㔘䇪㡘⨆㤙᱄䎃㾊⨆㤙䇤䇻⫇䎞䊻⡜

㔘䇪⭞㡅㰜ㅻ⮄⭥㼜㻃᱄䎃㾊⨆㤙᷉㗠 CPT᷊⭥䔏㾂䐖㬨ᷛ

1 #define LNET_NRB_TINY_MIN 512

2 #define LNET_NRB_SMALL_MIN 4096

3 #define LNET_NRB_LARGE_MIN 256

䎃㾊⨆㤙⭥㚍㦰䐖㬨ᷛ

1 #define LNET_NRB_TINY (LNET_NRB_TINY_MIN * 4)

2 #define LNET_NRB_SMALL (LNET_NRB_SMALL_MIN * 4)

3 #define LNET_NRB_LARGE (LNET_NRB_LARGE_MIN * 4)

䎃㾊㚍㦰䐖䊻㰚䇱 CPT䐱㉚䊩㞅᱄⭌㬨㗠 CPT䔏⭮⤜㚽⭮䇻㩰㭗䔏㾂䐖᱄

㬚䇤㼁㵍⭥䐖ⱁ⪯⮘䇤⪬ API㸋㸿㾈操作᱄

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㧈⺜㗜䇱䔄⹜⭥㚻⫇㞅⨆⧹䋓㸋 ENOMEM᱄

45.2.10. 㻵㬟㔘䇪㾦㻃

1 /*

2 * lustre_lnet_show_routing

3 * Send down an IOCTL to dump buffers and routing status

4 * This function is used to dump buffers for all CPU partitions.

5 *

6 * show_rc - [OUT] The show output in YAML. Must be freed by caller.

7 * err_rc - [OUT] struct cYAML tree describing the error. Freed by caller

8 */
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9 extern int lustre_lnet_show_routing(int seq_no, struct cYAML **show_rc,

10 struct cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_GET_BUF

㯖㘘ᷛ

⪬ APIㅌⳖ⿹䄜 cYAML㌊᷍䇤䇻㘉㭗䄵㻣䐖᷉㗠 CPT᷊ᷛ

1. 㗠⨆㤙⭥䄔㭞᱄䎃㬨䄜⧄㭞᱄

2. 㞅⭥⨆㤙㭞᱄䎃㬨䄜⧄㭞᱄

3. ⨆㾦䇤〞᱄䎃㬨⭒㣑㋪䇤⭥⨆㾦䇤㭞⭥㬖㬒䐖᱄㧈⺜⪬䐖㸋᷍䋓⢎㬟⭥

㬨㝦ⰴ⭥㼜㻃㭞᱄

4. 系统䐱䋙⭞⫐⭥䔏⭮㾦䇤〞᱄䎃㬨㏛㬘㭞㈾᱄

㻵㬟㌊㵍㬒䄓ㅌⳖ⿹㔘䇪䓕㲍᷉㸿㔼㡕䇤〓㆜䇤 ᱄᷊

䄵㻣㬨ⶤ YAML㌊⭥䄜㬟㏞ᷛ

1 routing:

2 - cpt[0]:

3 tiny:

4 npages: 0

5 nbuffers: 2048

6 credits: 2048

7 mincredits: 2048

8 small:

9 npages: 1

10 nbuffers: 16384

11 credits: 16384

12 mincredits: 16384

13 large:

14 npages: 256

15 nbuffers: 1024

16 credits: 1024

17 mincredits: 1024

18 - enable: 1

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㧈⺜㗜䇱䔄⹜⭥㚻⫇㞅⫎㹔㌊〓㻵㬟㌊䋓㸋 ENOMEM᱄
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45.2.11. 㻵㬟 LNet㒘㑠统ェ㭞㈾

1 /*

2 * lustre_lnet_show_stats

3 * Shows internal LNet statistics. This is useful to display the

4 * current LNet activity, such as number of messages route, etc

5 *

6 * seq_no - sequence number of the command

7 * show_rc - YAML structure of the resultant show

8 * err_rc - YAML strucutre of the resultant return code.

9 */

10 extern int lustre_lnet_show_stats(int seq_no, cYAML **show_rc,

11 cYAML **err_rc);

IOCTL to Kernel:

IOC_LIBCFS_GET_LNET_STATS

㯖㘘ᷛ

⪬ APIㅌⳖ⿹䇤䇻㘉㭗 LNet㒘㑠统ェ㾦㻃⭥ cYAML㌊᱄⭒ LNet⫇』㬒᷍统ェ㭞

㈾。⤜ⰰ㎼ゴ᱄⪬ API䊻 API⮘䇤㬒Ⳗ⿹统ェ㾦㻃᱄统ェ㭞㈾⟝㎉䄵㻣㚻㦾ᷛ

1. 䄲㞅⭥㼜㻃㭞᱄

2. 系统䐱䔗⭥䔏⫔㼜㻃㭞᱄

3. 㞅〓ⳃ㯮㼜㻃⭥⫎㹔᱄

4. ⳃ㯮⭥㎼〞㼜㻃㭞᱄

5. 㬶⭞⭥㎼〞㼜㻃㭞᱄

6. 㔘䇪⭥㎼〞㼜㻃㭞᱄

7. Ⰻ㡛⭥㎼〞㼜㻃㭞᱄

8. ⳃ㯮⭥㎼〞䓷ㅻ㭞᱄

9. 㬶⭞⭥㎼〞䓷ㅻ㭞᱄

10. 㔘䇪⭥㎼〞䓷ㅻ㭞᱄

11. Ⰻ㡛⭥㎼〞䓷ㅻ㭞᱄

䄵㻣㬨ⶤ YAML㌊⭥䄜㬟㏞ᷛ

1 statistics:

2 msgs_alloc: 0

3 msgs_max: 0

4 errors: 0

5 send_count: 0
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6 recv_count: 0

7 route_count: 0

8 drop_count: 0

9 send_length: 0

10 recv_length: 0

11 route_length: 0

12 drop_length: 0

• Ⳗ⿹䐖ᷛ

⧪⹇㸋 0ᷜ㧈⺜㗜䇱䔄⹜⭥㚻⫇㞅⫎㹔㌊〓㻵㬟㌊䋓㸋 ENOMEM᱄

45.2.12. 㳎ゴ/㩟⨞/㻵㬟⤯㭞

1 /*

2 * lustre_yaml_config

3 * Parses the providedYAMLfile and then calls the specific APIs

4 * to configure the entities identified in the file

5 *

6 * f -YAMLfile

7 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

8 */

9 extern int lustre_yaml_config(char *f, cYAML **err_rc);

10

11 /*

12 * lustre_yaml_del

13 * Parses the providedYAMLfile and then calls the specific APIs

14 * to delete the entities identified in the file

15 *

16 * f -YAMLfile

17 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

18 */

19 extern int lustre_yaml_del(char *f, cYAML **err_rc);

20

21 /*

22 * lustre_yaml_show

23 * Parses the providedYAMLfile and then calls the specific APIs
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24 * to show the entities identified in the file

25 *

26 * f - YAML file

27 * show_rc - [OUT] The show output in YAML. Must be freed by caller.

28 * err_rc - [OUT] cYAML tree describing the error. Freed by caller

29 */

30 extern int lustre_yaml_show(char *f,

31 cYAML **show_rc,

32 cYAML **err_rc);

IOCTL to Kernel:

䄡㎖䇻㞅䐤⭥㬖㳆᱄

㯖㘘ᷛ

䎃㾊 APIㅌ⢑㳎ゴ᱃㩟⨞᱃㻵㬟䊻 YAML文件䐱䐙Ⰹ⭥⤯㭞᱄䎃㾊㬖㳆⤜⡹㬨

统䄜᷍㋪䄵䊻䄜 YAML㌊䐱㳎ゴ/䄧⨞/㻵㬟ⱁ⤜㵍⭥㬖㳆᱄

䄵㻣㬨ⶤ YAML㌊⭥䄜㬟㏞ᷛ

1 ---

2 net:

3 - nid: 192.168.206.132@tcp

4 status: up

5 interfaces:

6 0: eth3

7 tunables:

8 peer_timeout: 180

9 peer_credits: 8

10 peer_buffer_credits: 0

11 credits: 256

12 SMP: "[0]"

13 route:

14 - net: tcp6

15 gateway: 192.168.29.1@tcp

16 hop: 4

17 detail: 1

18 seq_no: 3

19 - net: tcp7

20 gateway: 192.168.28.1@tcp
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21 hop: 9

22 detail: 1

23 seq_no: 4

24 buffer:

25 - tiny: 1024

26 small: 2000

27 large: 512

28 ...

• Ⳗ⿹䐖ᷛ

Ⳗ⿹䐖ㅌⰵ䇇䇻ㅌ䊻㞅䐤㼏㩰操作⭥ API⭥Ⳗ⿹䐖᱄

45.2.13. 㳎ゴ㔘䇪⭥⫛㕌㬟㏞

1 int main(int argc, char **argv)

2 {

3 char *network = NULL, *gateway = NULL;

4 long int hop = -1, prio = -1;

5 struct cYAML *err_rc = NULL;

6 int rc, opt;

7 optind = 0;

8

9 const char *const short_options = "n:g:c:p:h";

10 const struct option long_options[] = {

11 { "net", 1, NULL, 'n' },

12 { "gateway", 1, NULL, 'g' },

13 { "hop-count", 1, NULL, 'c' },

14 { "priority", 1, NULL, 'p' },

15 { "help", 0, NULL, 'h' },

16 { NULL, 0, NULL, 0 },

17 };

18

19 while ((opt = getopt_long(argc, argv, short_options,

20 long_options, NULL)) != -1) {

21 switch (opt) {

22 case 'n':

23 network = optarg;
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24 break;

25 case 'g':

26 gateway = optarg;

27 break;

28 case 'c':

29 rc = parse_long(optarg, &hop);

30 if (rc != 0) {

31 /* ignore option */

32 hop = -1;

33 continue;

34 }

35 break;

36 case 'p':

37 rc = parse_long(optarg, &prio);

38 if (rc != 0) {

39 /* ingore option */

40 prio = -1;

41 continue;

42 }

43 break;

44 case 'h':

45 print_help(route_cmds, "route", "add");

46 return 0;

47 default:

48 return 0;

49 }

50 }

51

52 rc = lustre_lnet_config_route(network, gateway, hop, prio, -1, &err_rc);

53

54 if (rc != LUSTRE_CFG_RC_NO_ERR)

55 cYAML_print_tree2file(stderr, err_rc);

56

57 cYAML_free_tree(err_rc);

58

59 return rc;
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60 }

㡅㰜⫛㕌㬟㏞㤌⤯䍶ᷛ

1 lnet/utils/lnetctl.c
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