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el A28 o] &2 1M67H F Sl th o] o & Ze] 2 o] R E lock_dim skl A 28l o o 3
aLfraf oF gy T

NumberJournals

16



3%. GFS2 3 A =" &g

mkfs.gfs2 o= AT Ad =5 2 g . =
LYt GFS2 9t Al &") o] A9 9l A 2HlS AFsHA] FalE T
=

BlockDevice

=) i lg 8% 3§ AP

+ HolM = mkis.gfs2 B8 53 (S 2 2 w7l )l thal] A8 ok

o

3 3.1 9 d 34:mkfs.gfs2
i ujl 7 8 5= A

-c w] 7hujol & 2 A gy g shede) 2] 2
715 w7} vtol E 2 4 g o

-J v 7hul o] & A 27)(MB)E A 4§ . 7] &
g 27]=128MBY U th H A& =
e 8MBIYTH Y & A YL 4
FRAYRYE B W2 S AL
119 A o] apabE o

i

| %Ak mkfs.gfs2 == o= A9 a Ay
S8 AR o1 A 28 S o)
SESE 7 mmo] AW )7 2
SFYTLE o] S-S AAFA F L
H A 70 7F A8 H Yok GFS2 3
o] A 2¥) 9] 710 Thel A A< B

SHA Falm gl A4S St

-0 o A 2]l S 2 8] el
mkfs.gfs2 53 & gl slx x
= 6‘1—1/] 1;1r

-p LockProtoName AL FF ZREZ O] 5S A
ARUh A4 E g TEEFES
e
lock_ dim- =8 2683 519 2]~
el dad iF e 2EAY

*lock_nolock - GFS27} =22 5}
U Al 2~d] o SHg S vk A H Y

.

-q quiet. oF- 21 1= SEA]SEA] mEAY A
o

.

17



Red Hat Enterprise Linux 9 GFS2 5} A| 24 2]

= o 7 5 A4

=t | 7}ujo] E a2 289 A7|(MB)E XA
Uth H & gia2r a8 ars
32MBY YT A a2 F A
71 2048MBA YT U+ & @l &
228 A7 7S & o A 2=
oM Hes FEAZE F AFHSH
o) & A4 3stA ¢k o mkis.gfs2
= 3 A= o] A7) mat i
2 OF 275 Yy B+ 2
7] 3t Al 28] o = 256 || 7Hito]
EgazagFel doemy & 3d
AR5 s dsi o 2

RGE zh5Y

-t LockTableName lock_dim EiE%% A8
lock dm Z2EZ S XA 3= 22
& mﬂx}fﬂqt} Iock nolock =
EEZL o] Wi/ FE AFE-SHA
A=

* o] uf 7l M Frol = oS3 o]
E(F gle)oz FEE F e
SE7F I HFY
ClusterName:FSName.

i

* cluster name & GFS2 31 A~
HE AT SH2H Y o] 59U Y
th o] Sl AE S Wt o] 3

A2 A e 5 AT

* FSName, _L1ro1 Al 2~H"] o] &2 7]
OI7HMEAY F Qlom, FesE
o T T A oA o) e
el ok gtk

&
al

-V R

o

H

s

FEA]

e

Ut

3.1.2. GFS2 3} A] 2= A 4]

Ok cll Al el M = 5 7 €] GFS2 whd A=/l A ok o] 2] 3 5 whed AJ =¥l €] 739 lock_dim-& 5}
A Al =" o] AMg st A e ZRES YUY F v Al =F B alpha 2 2 2E oA ARS8l
syt

LA vkl Al 2wl o] 9 b Al 27 o] 52 mydatal Yt of 7] ol = 870 o] A ] 2 g of

/mwmmmmmﬂﬁﬂﬁuﬂ~rmwAﬂAV%h%ﬂ°4“M*ﬂ°F” mydata2 9} t}. o1 7] ]
= 8719 Ado] E3HE o] lor /dev/ivg0i/ivoll o 4 A ).

# mkfs.gfs2 -p lock_dIm -t alpha:mydatal -j 8 /dev/vg01/Ivol0
# mkfs.gfs2 -p lock_dIm -t alpha:mydata2 -j 8 /dev/vg01/Ivoli
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%0, rﬂ

statfs_quantum=secs statfs_quantum & 0o 2 dA = Flo] = A
o] statfs 2 A sl= ¥ A5 H= QY

< statfs 7] o] v} =¥ statfs 5+ 3} 5 7] 3} 5 7]

o] Ao 717+ A A &= 308U Y

g3l statfs 71 & o]élo}ﬂ Ud A3 %k-% o g2

¢ 5
PE
o
I
H
o

statfs_percent=value A 7ko] R F X eFe 7 9o = vl A~ F statfs 3 7}
Al 5715k E] 7] ol statfs & 1. o] 2o W& W7
© 7 v g gyt statfs_quantum 27 o] 0o1=
o] A o] FAHUTh

3.2.3. GFS2 512 A 28] nf L E 34

Pacemakers 53l At 502 nlSEE X ¢F3 502 vl EH GFS2 31U A 2H S A~ F 7 A] 3}
A2 2 E S Al S wf Al ' A Q1A H A FF Yt A3 o= GFS2 gl of o] F E o) A
GFS2 vt A =62 vk E Al &4 4] o5yt GFS2 2] & Oﬂ OJAEVIEREHM AF TR ZEA L
M Felxy JAzetE £33 YA ARE AL JEKﬂ = TEotaL A A SFS vhRE o Al 5

AAEFYT FH 2 dZ glo] = o] vhRE sjAldl £ JH’??} Al =g o] T Yt

GFS2 519l Al 28 nh e sl Al & m) A =eo] X o2 YwS shel Wl oh & shhE e sl ok
o},

® 3 Pacemakers Ahgste] GFS2 vt Al &~dl 2 Ae] gyt
® mount S At FECE GFS2 9 A 2] S vk ES A AL S AR AY F
Eﬂﬂ%MWmWM%O%}%&ﬂ4%M# | & T2 rhE A g Y-
olf g Gl ALH T8 Tl HL AL S vt E A et A A A =] AFE S
FP YT AEH T8 Z2A S 270 5 Al AFo] Fr|stE R dolH 7t &4 H A FFyTh

umount ¥ % & AH8-sted BE Linux 3 Al =83 S A g A 02 GFS2 vhed Al =wl & vk E s Al &
T AsyH
A H .
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ol
K3
=
=
o

umount % & & Linux A]

2~H) X = Linux umount & =2
W s o]} o] 4] BHel & = 9l Th,

A

I umount MountPoint
MountPoint
GFS2 5t Al 2lo] AA) vtLEH ] Q& Ud e S XA .
3.3.GFS2 v} A] 28l Wl ¢]
st A 2'l 9] Z7)o] BAgle] 717 e A9 GFS2 9t Al 28l gy Mo Mls ol Fuich e Al

§ el Ahs RAID, T3 A2, v, 295k 8 /e Fefe] 5 ols) 255 97) B o] 9ha )
A BEET Y2heA R, S8 b @ R glEUth

LEFELSEAES NASE T2A 20 durH o2 AR ud A 2EH S AR A= FAYelng
MAS AAAStE Aol ZAVFE F AFUTE G =204 o] Y-S FdStH FH LEHe gE =T}
a3 u7A G == MAe RE JEE FAFULE F8 287 & 58t 5ol
S WS AetH sl FFAA dFE v H YUY

B oJo] b H AN S A A S T2 o H e 2E G/~ 24AS 2 o e A
7+ Syttt 28y o= 1_1:01]/\1 HH@ _LE_/H]/\y]-/\]XLQﬂ ;(—]oﬂ 7H/\15] EﬂolEi 7H/\]°] TX]QU
2 o] P A3 A Atk uglel uH F g 9L A AN E AT 5 A

I echo -n 3 > /proc/sys/vm/drop_caches

S EH O 7 2 ET A A Y S
tld e gl o A rsync W #H & ALE-S

Red Hat-2 SANo| A st =9 o] Y AkS 2Hd sfof ThE Al 2ol &
Aol FHF Ytk W] A 2~ -2 -0 lockproto=lock_nolock < }%—s}o:] AW AES b} 9 E g o} qu Elr

dmsetup suspend == 2 21§ 5te] 519) | 28lo] 7] BES A FUT 5 AFUTh 27 FELS Y
A FAFE 2 of 718 A A 2YAES ALG o] 5 Al 29 S dnE JHE BT+ dHU

dmsetup resume %‘7—% FTAE TS
GFS2 wtd A &ad o] &F58 YA THst= 1
I dmsetup suspend MountPoint

o] g Ao A= T A 28 /mygfs2 o T 8k 227 & U A] X g}
I # dmsetup suspend /mygfs2

GFS2 st Al =le| A 2 TS T8E

of.
o
o
oflt
1>
rlo
v
alle
i)
i
o)y
i
v

I dmsetup resume MountPoint
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o] o A= 9} A 28] /mygfs2 o th 3k 227 FHS FE 3}

I # dmsetup resume /mygfs2

3.5.GFS2 59 A] =¥ 7%

gfs2_grow ™ & & u}2 A ~Hlo] Q= A7} 3

et
=

GFS2 9 Al 28l & 8Hsti v A8 H Y.

713 GFS2 91 Al 28 o) A gfs2_grow =& S A stA ot A ~¥o ) B3 Al 2 %27]3td GFS2
g Al 2 SRR FX] F 85 Abolo] BE o f Fko]l ALY UG S AHY RE xEE FUHE F

EEEA FRE AT F AT

Zral

b

A GFS2 3t Al =®l9] 715 &Y F sl Yt
ntEE 5 Al 2H oA gfs2_grow 8 F S A 8 sl of Y T tha A Al A = /mnt/gfsz ol ML E %
71 21 shared_vg/shared_Iv1 o] n}-$E® F2]2E o GFS2 vt A 2"l 2712 Y Yth

e
2. FI A2l A 48 =2 EFS EE2= 45 df mountpoint = & A st 13 4 2l
U 22¥ ZX o] Fo] the FA o ® ZAH YT
/dev/mappetr/vg-Ilv

o 2 So] &% o] & /dev/mapper/shared_vg-shared_Ivl & =7] 25§ o]
shared_vg/shared_Iv1 ¢ & e U o

3. 28 LHE & ==X Ivextend B H S AHE-Sto] 71 Y AEH 2ES SFAIUY

# lvextend -L+1G shared_vg/shared_lv1

Size of logical volume shared_vg/shared_Iv1 changed from 5.00 GiB (1280 extents) to 6.00
GiB (1536 extents).

WARNING: extending LV with a shared lock, other hosts may require LV refresh.

Logical volume shared_vg/shared_Iv1 successfully resized.

4. 2H2H == VE,GFS2 Y A &Heo] A7 & 53U =8 EFol BE | A A=

A A Fe 7 oA AL S shA] v Al 9. 2 E A o ol A AE HolE S S8 A
B dA A A8 5= glA EY Tk

# gfs2_grow /mnt/gfs2

FS: Mount point: /mnt/gfs2

FS: Device: /dev/imapper/shared_vg-shared_lIv1

FS: Size: 1310719 (0x13ffff)

DEV: Length: 1572864 (0x180000)

The file system will grow by 1024MB.
gfs2_grow complete.

R e A R AL L

ZAS=H AU 3027 A S dsyh

2~d
=
= 1
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# df -h /mnt/gfs2]
Filesystem Size Used Avail Use% Mounted on
/dev/mapper/shared_vg-shared_Ivl 6.0G 4.5G 1.6G 75% /mnt/gfs2

3.6. GFS2 3} A 2~H o] A d =7}

GFS20f) &= 5 4| 2251 & vl E 8o} sz ¥ ¥ 9] 7} == of s A'do] 1) Qlojof Fich Zej 2
Bol =8 F7}she 25 ofs2_jadd HH S Abg-she] GFS2 3hel A 2go A& /e 4 gl o
7% =] B B 4F QA EA GFS2 3 A 2go] AY S $H 0= F/4e % gl

° B 7 A 28 o) A Aok 3] ¥k Fe] 28 2] shute] o) A wk A g 5 of
StUTH O E R E === d-&o] Al &8 o] Al s o),

GFS2 3t Al A"l o] 715 2H 3t Al A"lo] 2315 =7 BFo] S35 o] 3 A AH
A 2 440 ofs2 1add 7 el A1, o GRE2 el A A Aol 53
= wWEgolE 7t old At gtdoln g 7B =g BEFL 345 H Ad 27 A 2 5HA
EEUh

GFS2 1<) A| 2~8lo] YL 27137 ] 2] oﬂ o}S of ¢} 7+o] &z gfs2_edit -p jindex ™8 & S Al&3le] &
A GFS2 5+ A 2~ o] 38 7

# gfs2_edit -p jindex /dev/sasdrives/scratch|grep journal
3/3 [fc7745eb] 4/25 (0x4/0x19): File  journal0
4/4 [8b70757d] 5/32859 (0x5/0x805b): File journall
5/5 [127924c7] 6/65701 (0x6/0x100a5): File journal2

GFS2 mhed A 2o A2 F7bahe 718 B el §4.& thgst 24U

rlo

I gfs2_jadd -j Number MountPoint

%2
F7HE A Ad 5 A g

MountPoint
GFS2 5t Al =)o) ko =¥ U el el el & A4 gyt

o] o o A = /mygfs2 t] g E]g] o] 7 A] 2l of &}}e] A o] g Ut

I # gfs2_jadd -j 1 /mygfs2
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[‘J

Je L A= 3 ¥ At vl ARE-E Y]
BP *P*‘lx} = JE% 44 fq1 7HA] 3“‘4& Xﬂ gho] m%H t}. quota=on =& quota_account SHL
AL 5tel GFS2 3hel A 2281 & b B 5h, GFS2E A ghol Sl 7 591 =

= 3E FAFPUCLGFS2E ERAE WA o2 g Y E JHo|EF R Ali%‘ SEAN B

AEE AT BE YU

Q5 A5E WA GFS2 EE 27402 Ao 22 B9 shalol £/SaU T 9A 29T
SIAE Bl AHEAF e 2Fe] A E ATS 2 2AT F AFU T ol & HA537] 93] GFS2+=
st= g F AT A W #7135 7S o2 YUY

1

GFS20 4 &= EE Linux @9 % 71 5& A4yt o] & AH&-8# 1 quota RPMS A A 3
oF Ut} ol GFS20| M 2 g Aejete vl Aau e Lol ST AHE oo
GFS2¢] ®& At w2 ol Abg-sfj o St} o] Aol M= o] 2]t 7] 5& ARE-8Fof GFS2
SFF HeE =AM g

fzz @ e A g gL e By e Ao S AL
e quotacheck
e edquota

e repquota

. Y3

41.GFS2 U} == S 74
GFS2 54l A 2ol B3t o] 222 S ape A shel® S aslof sh Al 742 B 7k AUk,

t2m ggFe FAS) 99 A e gy

9 3ha}

e

GFS2 ot A =8 o] A ke 7|2 2} o dgruth ot Al 2El o] s
™ quota=zon &A1 o] X H 9w Al 2H S vl E T

daro] @488 HU A 29 S vl L ES
options <1<l quota=on <& A% gttt} ¢
FgFg BAstele pleEE R

FS2 otd A28 Sl 225 AT
2 A4 == GFS2 Filesystem 2] &~ 27}

I

A

o

e

i
of =2
o @

# pcs resource create gfs2mount Filesystem options="quota=on" device=BLOCKDEVICE
directory=MOUNTPOINT fstype=gfs2 clone
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2 2 g5 P32 A FL FHAD REASA WL A5 B FIFAGL
#7) 2@ 5 2l o 97 3¢ W quotazaccount 410 A A H 9 A28 € vl E g T

Fol vj &g st }Fﬂi o /\Vi%‘% nheEsHH T S 2E o GFS2 9 A AF glais A
Z’:

>~
Rl
o

ol & 2 A S FUTh 29
U vbd A28 A = ob2] @RS A9 F87F H A Beks Y s @Al quotacheck T E &
s

quotacheck %32 & AHE A A 2=wl & HAFSEAL o A28l A A T =3 AR F E ol a2 4
ARS8 G AA FARES dulol Bk Hl AR gyt 3 9kl

v A 2w 5 A S A4 slE W -u 2 quotacheck B 9] -g 34 S ALEF YT 0] 23 F &
e B 27)5hskE ™ AR A} B :HE— dFFE A oF FU ) o] & Eof /home 7 A 28l of S
TS &g shstd /home t 2 B 2 o 9 S A %“4 o}

I # quotacheck -ug /home

413 A AY S g

=

up2] 9t & = edquota
HErteES A G F S A& U

I # edquota username

dFaFo] d Qg 7F AFE- Aol thaf o] HAIE Ty F ok 01]— £o] otef| <Al 2] /home 3}E] 4
(¢l:/dev/VolGroup00/LogVol 02)°] stFo] &2 5l o] 9ol edquota testuser 5 7 o] a3 =™ A] X~
o] 7dztoe 2 A4 E ARl vho] AAFH YT

Filesystem blocks soft hard inodes soft hard

Disk quotas for user testuser (uid 501):
/dev/VolGroup00/LogVol02 440436 0 0

=77
EDITOR &7 wio A Ao g 2E A7 = e dCluota oM AbEHUTH BV & WA
. 3l ~/.bash_profile 712 2] EDITOR &7 W2 Aes AP 7)o A A== A

Y

A A Qe TTFl B8R A A2 o FAUTh F WA Qo= BA| AHEATARE B 8BS
7 EAGUT O F e S A 2ol A AL Aol BB £TE P S BB AT A
g Y T

SE BE AR AGA EE &5 9l v ggke] A A 271Utk o] Al gl
gshe 7}l 2a 72 AL 8 S g



47 GFS2 &3 a2

GFS2 vt A| 2] 2 inodeo] thel @S FAohA] o B = o213 42 GFS2 9t Al =8l = 4§

A o vo] dFyTt

Disk quotas for user testuser (uid 501):
Filesystem blocks soft hard inodes soft hard
/dev/VolGroup00/LogVol02 440436 500000 550000

AHe A el A AL EA Fese W e HH S A A
I # quota testuser

setquota 8 & AL&alo] WH Zol M DR FL AAT 55
&2 setquota(8) 1l 7+l H o] 2| & x4 A 2.

Uttt setquota ™ & ol o & x}A 3 Y

o

=
T IFEE @I S dFUh AR REoM v A 26 S vk E S 4 - (account=on
e A FE A el H8HA dsyn

i

devel 25 (2 F 9 HS

¥ AT

A7) Aol Feol A oF $holl th 3 27 SIS dF st v 8

I # edquota -g devel

o] M e B AE BTN 25 7 E TFFS EA

L

Y,

Disk quotas for group devel (gid 505):
Filesystem blocks soft hard inodes soft hard
/dev/VolGroup00/LogVol02 440400 0 0

GFS2 5} A 2~ & inoded] o] &t &

& © GFS2 e AJAH o= A&
917 o wo] Qeith ARS8 ohe 3 & 44T

ol oﬂﬂ,
o
Jo
B

ol
X
52
[o
it
fru
s
X
ro
1184

0F @Yl 4P H A=A FAsted b 9H S AP

I $ quota -g devel

4.2.GFS2 v =3 & A2
R FHIE A, TR EIFE A=A st P Tl 2utEA Sl 98 B A
FA R

EESERTANSIP oA %éﬁﬂ@ﬂmﬂﬂﬂﬂ%§$%%HW1ﬂﬂ%&%ﬂﬂ

U2 7 AA A e PES A AL ASR U2 893 P d 280l B 5 U

Yt

repquota 9 E] & A aste] U223 A8 B E B4 T 5 AU th 9 8 Sol, repquota /home
Hyeoe 2ee 44U,
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*** Report for user quotas on device /dev/mapper/VolGroup00-LogVol02
Block grace time: 7days; Inode grace time: 7days

Block limits  File limits
User used soft hard grace used soft hard grace

root -- 36 0 0 4 0 O
kristin -- 540 0 0 125 0 O
testuser -- 440400 500000 550000 37418 0 O

RE(SA-a) 89 A HY A 2R @ U AT S S RIS RelE §E e AS BT

I # repquota -a

A AT BE ATS 2HYEA JRE Hlots WS PP, BE ATE RS 24U F
<ol + 7k 2 WA - A EAFUT T 8 - & inode A S

Uehl A gh, GFS2 31 A] 262 inode
AE AAsA Fonz Exrt- 2 fAPUh GFS2 9t A 292 fof 7172+ A AsA gonw

grace €2 Wl JH| = AU}
718 512 x| 2d o] #A glo] NFSO A = repquota 8 & o] | A5 A g5yt

4.3. QUOTACHECK %2 A}43lo] GFS2 ] 22 &332 3 3tai fA 7Y oh

L H A ss A2 A3 2 A9 quotacheck W H L A sl g 5L WA, 39l
ﬂl°k FUoh =g Al 2" F5 F 9d A28 73] u} E ﬂlﬂl stA] ‘% FRonz I
o] A &alA] gt Az quotacheck B3 S A3 3 4= QA&

& .l[-n: m°\'

ol
=
Eil

quotacheck ™ & ol ol gt zA| g U]-&-& quotacheck(8) vl < #H o] A& FZ3I4 A 2.

Fx

23 dXo] AAE 3 o] 93 uA F 9onz RE wtoi 7 A]AH
ol FlF o2 {7 A<l 29 quotacheck & 2 3 ).

4.4. QUOTASYNC 8% & 2838t &3 F 5713

GFS2:= W& &3 4R g e X}ﬂl HJT st o] A g o GF82+ %E% T A5
22719 tﬂ“ﬂ o] &
Educ ol @

Ag }y.c_% ol G Ago) A 2en 2, GFS2E 43 shdl el = 2ol AL FHO2
to] 235 A F== Y. @FF 5713 Abol o] B3A A AR 7172 =4 7@ vl



4% GFS2 33 o

ol quota_quantum ¢} U} vl E S48 A A 3l= GFS2 312 A 2Hl np-8-E 9] "GFS2-Specific
Mount Options" Ho]Eo] A4 ¥ )2 quota_quantum= v} L E &4 & A1835}o] o] H2 60x%9] 7|2
ol MRS 5 JAFYh

quota_quantum v 7]} £ Z} == A A = o]of 51 w1 A 2o nlgE S unjc}t A Ao} g
Ut} quota_quantum v 7l )= = w2 E S| A A] A &5 A eF5 U th mount -o reinstall & A}-§-5lo]
quota_quantum g2 o] EY 5 A5yt

quotasync W@ & Alg-ale] o] B A uE GFS201A Sall ol AE AHlo| = el vz
o g A 5 S 5 A&th A F 15 I PR

I quotasync [-ug] -a|mountpoint...

u
AeA BEE AL 583,
J
2% 299 9l 5713
a
A4 BFFL BT AQes LE HL A2 S 55T ast glod 5 N a
i eE A4e Ao gt

Zt o] &5 += GFS2 #1Y Al 2" S A J o

quota-quantum v} ¢ §4 & A stal 5718 2 N7e 24T 4 AHU .

I # mount -o quota_quantum=secs,remount BlockDevice MountPoint

MountPoint

qlo] 2§51 GFS2 9 A =9e AT

29
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o2 dAA = Y A 2" /mnt/mygfs2 o] :==oA AP H oA AAH ZE HE FFFS
F718-g .

I # quotasync -ug /mnt/mygfs2

o2 d Al A = =] EF /dev/volgroup/logical_volume oA a3 3 A 262 T}A] ul L E S uj
shel Al <8 /mnt/mygfs2 ¢ 7% <l vk quota-fileo] 14] 7H3600%)= <] ¥l o] E 3t}

I # mount -o quota_quantum=3600,remount /dev/volgroup/logical_volume /mnt/mygfs2
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5. GFS2 9} A 29 B3

5%. GFS2 u}9] A] 28] 27

S A e sl s} A s 4 A e ANGE gt Be %78 FhE 5
oo, o eI B9 o] SIS 5ol 0 5 1 el el 5 A2 Sl
AF 5 A (ournalinge el k9] A28 sl A 7ok o AT 4 fLEith) ol
@ 3ol 4ol WA fsckgfs2 B S AHg o] GFS2 54 A28l e 878 4 d&yth

fsck.gfs2 334 & B E =0 A w2 E JA1 & ﬁlr%! A]é%‘ o A gt A 33l oF g},
d AM="S Pacemaker Fe 2 a2 32 A B4 9 *l*E“ gl a2g HEy
shato] 3 A 2HS vheE A 5 YFLIch foek gfs2 37 3§ AL A=
g g A 22 A /‘é 33y ). pes resource disable 2] --walt —°—Aﬂ o2 XA E}Y o}
2} giﬂﬂiqﬂﬁqﬂ

pcs resource disable --wait=timeoutvalue resource_id
[fsck.gfs2]
pcs resource enable resource_id

R E A GFS2 79 A 2"l o|A] fsck.gfs2 W H o] A5 =5 Z2 ~E o] GFS2 7 A28 24
25 A4 %‘ o options 215=2] run_fsck uj7] }4=5 A4 & 5= 25Uk "run_fsck=no" & A3 1A
fsck W% & A alaix erofol ghioh.

5.1. FSCK.GFS2& A3 3=t 2 o3 vz 2l

fsck.gfs2 32 AP slalA 29 AA| L Aol AH&E w2 o]z Qo] Al vra st FQ
g F JdFUth 53] g2 U A 2o = o]l HH S APsty] i FrrvMEYs 2T S ASFY
t}.

o2 E_—‘E 1TB 10TB 100TB4 37] 7} 4Kl GFsz ste] A| 2~=lo)| 4] fsck.gfs2 3+ A| ~E1S A

GFS2 51 A 2" 7] fsck.gfs2= A3 st= g 2
1B 0.16GB

10TB 1.6GB

100TB 16GB
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v Al2"e] g Z2 BEF I B do vrgrstdaguUg. o & 5o
GFS2 512 A| 2" = o] X0 EAIE v 2] o] 4u)7} 2 @ I},

e

= 7717k 1KQ

GFS2 5}l A28l 2 B7517] 913 fsck.gfs2 B ¢ B4 & thost 24Uh

I fsck.gfs2 -y BlockDevice
-y

W EZYaE 2E AR yes = SHFUT -y S22 XY 5} fsck.gis2 FH S A5

=32 Fel W
B3t7] Aol gL A steks vAA 7L EAHA e

ofr

BlockDevice

GFS2 512 x| ~H o] A=35}

e

5 ZAAE AU

o] do A= &= A X /dev/testvg/testlv ol FF35}= GFS2 3} A 2"Hlo] By} B o st
RE AUE A0 yes = g P

# fsck.gfs2 -y /dev/testvg/testlv
Initializing fsck

Validating Resource Group index.
Level 1 RG check.

(level 1 passed)

Clearing journals (this may take a while)...
Journals cleared.

Starting pass1

Pass1 complete

Starting passib

Pass1b complete

Starting passic

Pass1c complete

Starting pass2

Pass2 complete

Starting pass3

Pass3 complete

Starting pass4

Pass4 complete

Starting pass5

Pass5 complete

Writing changes to disk
fsck.gfs2 complete
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674.GFS2 45 /A

673. GFS2 -5 714

GFS2 740l ot Al 29 352 AN A8l 248+ Je ¥

flo
1

ol 9l

)

Ut

A 7H8A ol =2 9 Red Hat GFS2(Global File System 2)Z A}-£3}<] Red Hat Enterprise Linux &
HAE S W2 Yol =str] 93 Akl A% A2 Red Hat 127 329 o] 4] Red Hat
Enterprise Linux Cluster, High Availability 2! GFS v £ 2 Al S Z 2314 A L.

6.1. GFS2 o] A|~®) 27} m &

Red Hat Enterprise Linuxol] /] GFS2¢] tj & %7} 2 & £2 glA| 1, filefrag 53} 21 sl 7|8 7Y
& 27 a7, YA ALZ BAR O, AN AL R BASL T, QR G RAFES YA Lo o F
< upEdE JPE gAe 27 v et 4 J5yth
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o] glock th7] 591 P& ZTzA 2 57} A=W o] 2 Red Hat A€o B2 g th
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de szl A o °lEl AdR e Ay stsiel vl 22l S "herit jdata” 2 WStk 22E & T e
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# chattr +j /mnt/gfs2/gfs2_dir/newfile
# Isattr /mnt/gfs2/gfs2_dir
--------- j--- /mnt/gfs2/gfs2_dir/newfile

< 72 /mnt/gfs2/gfs2_dir/newfile T oA A 2= dlo|g & v @A} - S 17} Lul=
A AR HAJA=A S d

# chattr -j /mnt/gfs2/gfs2_dir/newfile
# Isattr /mnt/gfs2/gfs2_dir
------------- /mnt/gfs2/gfs2_dir/newfile

T3 chattr 93 2 A8l e g jEA 28 AT = dFUd. g Eg o o] %EHJ% A
Al G A e oA o] F o AAFEE= ZE A3 gagHe/F AdgUt. Od& 93 A E
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/mnt/gfs2/gfs2_dir o] & 2] o newfile OIB}L A Fde A o j et Fdo 4 735101 Ae
A ey j Z# 27 ddE 2o AA "9 A-$ newfile ol & 28 o] &4 35 oo Fr}.

# chattr -j /mnt/gfs2/gfs2_dir

# Isattr /mnt/gfs2

--------- j--- /mnt/gfs2/gfs2_dir

# touch /mnt/gfs2/gfs2_dir/newfile
# Isattr /mnt/gfs2/gfs2_dir

--------- j--- /mnt/gfs2/gfs2_dir/newfile
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=

7.5. 81 5}Ql x| 2Ho] AlLH

o
A

GFS2 512 A 2dlo] Hlo] gl A5 df 9P & AL F9 27bo] &2 HA U ol GFS2 5

A28 Ado] T 2219 FHAY F ¥ AY 71)2 2u]shs] i EGUTh thre] Aol Y Be A
9 2718 AR ste] GFS2 54 A2 AT 49 df B2 S 4 ) ol v ALg F (IR * A
=77k B e o] A EE R A9 AP o e F ol AR GFS2 el A2
(1GB ol 3te] 79)& /12 GFS2 A9 2719 87 AL 5= A4 Y B 72 A

I:H

7.6. 241 S22 913 GFS2 vlol 8 43

GFS2 79l A =wo] S0 L ofo] t)a] A H WP L whelslA] 92 Red Hat <19 ¢ E3l €12
Fojo} w&c}%ﬂ% sk WA e dlolEE s oF Fhith.

tlo

7t == 9] 5l A|2H ] DLM Z & @ o] A1 = dim_tool:= 92 4 A&}t
I dim_tool lockdebug -sv Isname

o] W& oA Isname & DLMd| A &g 5} x| 2o AL AF 27 o] =Yt}
group_tool B o] Z8 4] o] S F2 5 JFYh

sysrq -t B o] 2}
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=}

f

7%.GFS2 52l | 28] 9] ¥A A% 9 53

/var/log/message 3} 2] J &4},

AP HolE S #1% T Red Hat 1A O 2 B2 A7 57 & vloEl S AT F & AFUTh
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Red Hat Enterprise Linux 9 GFS2 5} x| &l 2.4}
87 GFS2 2] X1 4 GLOCK DEBUGFS 2l g | o] =

o] 4 A GFS2 54 x4 3 glock debugfs Q1B slo] 2= = 3ol t) g ¥4t 5 A] 2] W 3o o]
%3 F AHgAgoln], GFS2 A7 2 GFS2 3 EA = tiu| 23t wy o dls] R3] Lolr wxt
gy

th A Ao A= GFS2 32 A4 2 GFS2 glocks 5129 tj 3] 4% 3}

8.1.GFS2 =& A& 73

AA Al 71A 13 9] GFS2 327 X H o] A5t glock (prounced "gee-lock™) tracepoints, bmap
tracepoints @ log tracepoints. o] = 23] < GFS2 5} A 2~"2 21 EH3}3 o] A Red Hat
Enterprise Linux ] 2o]A A== O $HS 53 S F A= F7H AR E A Fste d AL
FFIFHUG. FHAAF L TEE= A FAG 22 FAEAIE F U= FA A=Y 5
o tracepoint 22 ¢ 42 4 Y& A$ 53] #8337 GFS201 4 glocke 713 7 A] A o] w71 Fol
1, GFS2 50] 9] A%< o] 3= dl 34 YUt} bmap (block map) 2 ¥ EE BtAld p B2 ag
2 E5 u3 (on-disk vl gl o]H Egd o]n] @FH B9 X£3])S RYE P 3L HA| 29 2] A9
23 EAE Fdahs b AT F AFUT 23 F4 AL Adol 71552 D28 volH g F4
stol FAohd g FEo Od FEFARE ATE 5 YFUh

FA AR L 7 & durA o] HEE AAHAFH Y. o= Red Hat Enterprise Linux 8 7 ol A
APIE W17 & A a7l 9158 vyt vhd o] Qg H o] 2 9] ALg-A= U uhA <l Red Hat Enterprise
Linux 8 API Al E 9] A7} ofd tu A Q1E F o] 2gt= AHd & 43 2lojof gt} njeb4] Red Hat2
GFS2 7 ¥ Q1 E Qg o292 W7 o] #A3tA] &S Aolgte L FU .

7 X732 Red Hat Enterprise Linux2] dut3 2l 7]5o]9, s|d H$= GFS2E HloldUt. 53]
blktrace <1 Z 22 33l o] A2 5 1 blktrace 32 Z QA EE AL231H A 2" A5 gish A AR
2 9L FAFUY. 34 QA EV FAFde FFo 2 d uj$- &L 717 Ud diF2 HolE = AA
S AFUY A2 o Al 2" H A BSE v X eE AAHJA T a3 o= A2 B

8.2. TRACEPOINTS

tracepoints+= /sys/kernel/debug/debug t] & £ 2] o] £ F 9] X9 debugfs 7} v} SEH At} 714
31 /sys/kernel/debug / T & E 2] o) 4| 22 4= &1Lt} events 519 A E = (AT F = RE
F3 oM E7} ¥ 3t o] glon gfs2 X Eo] 2 =5 7} GFS2 oM E 9 djs] gfs2 5} 9] & H |7t X
g4 gfs2 319 d @ g7t <54t /sys/kernel/debug/tracing/gfs2 o] 2 g ] o] Y-&-& o33 FAHY
Yt

[root@chywoon gfs2]# Is
enable gfs2_bmap gfs2_glock_queue gfs2_log_flush
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8%4.GFS2 %7 x® 2 GLOCK DEBUGFS <1 €] 3] o] 2

filter gfs2_demote_rq gfs2 glock_state change gfs2_pin
gfs2_block_alloc gfs2_glock put gfs2_log_blocks gfs2_promote
RE GFS2 34 A< FAsate og BH S Addun

I [root@chywoon gfs2]# echo -n 1 >/sys/kernel/debug/tracing/events/gfs2/enable

EA 7 AL A7) Yal 18 olulE 319 vl E g o= enable ¥ o] &Yt A3
H shelo] A 7} oWl E E o] E A Ed| gg o|WE BHE HAE © AL 5 gaUth A of
W E 9] ojn] = o) ol A zkA| 3] A g o

o 282 ASCII E:= vl e] 402 AT 5 &L o] 52 @A) vholuie AU
F&Uth ASCI QlElslo] 2 - /b i o= AL & 5 dgUth J wsle] a4 2
& 9Ee 9ggunh

I [root@chywoon gfs2]# cat /sys/kernel/debug/tracing/trace

ol I H ol AE A 717 F A7 AW ZEZALE ALESHAL AR o] E S v oA HA P A
AR E A Felsla = 290 83U A 2 EH o] 2 /sys/kernel/debug/tracing/trace_pipe =
REEH0l 28T v AT 5 JFUTH o ETL RS o] Ao A FUT o] A H | AE
Tl AHS 7Hse 715 AR E s &8 F4 2 F Ao 2 A BT FUd o] FF o] o]F

trace-cmd 2}= € 2] €] = tracepoint Hlo|EH E ¢l & dl A& 4= A5 U. o] fE e g g =}
A g U] &2 http:/Iwn.net/Articles/341902/ & %314 A1 Q.. trace-cmd € 2] E] = A}-&-3}H strace
FEE 9 FARR A o2 AR S A FULH d & Eo] Y A20A F34 dlolHE SR &=E &
tHES AP 5 dFY

8.3. GLOCKS

GFS2Z ol3list7] 913 78 S 88 a4 & o A&l ¥ s A sh= 732 glocks 7id
AU &2 I = FH A glockS DLMS 235t G Fe Al2" o2 A st= oy +2¢
t}h. 7} glock> &2 DLM &= 1:1 27171 o g = dejol 3 AL S AFste = 3d A=
o] gdd =X FPH = vHEAQ (o] DLME vt Ao g s53 dgrtglens BI Q3
ENa EYY S AT F AdFUT F 7HA 3 A U5 glocke] JFUth A A WEHH o] ¢F 1
23] g2 FEL2 F YUzt inode glocks 2 2]&2 5 25 | A] vlEtdl ol ¥, 718 73 9] glocks
= A vlEtd o] Bl & A Al 61A] &4 th inode glockS vl el o] €] 9] o) HloJE] A= EF5 o] Q)
o 2 glockse] 7H £33 =27t dFU .

3 8.1.Glock 2= ¥ DLM ZI= 2=

49


http://lwn.net/Articles/341902/

Red Hat Enterprise Linux 9 GFS2 5} A| 24 2]

Glock . = DLMAF R 23

UN IV/NL 2 A (I 22 2o u}e} glock
T NLZ=3 A2 € DLM =
N

SH PR TH(RERE ) HF

EX EX vl ER e

DF CW Direct I/O 9 5t d A] 28] & X] o

ALg-¥ = §3F (concurrent write)

glocke 2 dlA2 71K (T2 ==9] 8 F == VM 23 A]) 28 AlL8271 92 W 71A] W =22 9
FAFHUT 2 A A 25 glock sl A] Hl o] £l A A A = 3L 3 A Y o} glocko] A3 = DLM 3+
=3 5] glock¥ A4S A] g5 Y . DLM 352 DLMe) di gk A WA 973 A glocks A4 =1 o] @
A o] A 334 glockel 'I'(initial) =2 271 A4 F U t}. glock debugfs <1 € 7 o] 2= 2] "Glock Flags" H]
o] E o= & glock =] 29| o]u]7} ZAFH Ut} DLMo] glockz} ¢4 = glockg 3l Al & wjj 71 %]
DLM =2 3@/¢ NL (ECDHE) ¥+ =5 fA UL &+ s|A = DLM =S s Al st= A2 3
glocke] 73 F wHA 9 g Ayt

7t glocke o] A9 ol "HAA"E 7HE 5 Qo Z4zhe A9 AZolA shtel FF 23S
Bt 220 Fad A HE87] 918 GFS2 79 #A W A2 52 9 glock 24749 A
SRESE TS

glock 3el A= e 2] 72 71w Fth A5 ol 4= taskleto] & v AT 4 AT, @
A TN E VOE G A 2B A AE 5] A< FAsoF Firh

Fx

Workqueuedl = GFS2 32 A d 3} 9 AH8-2 o = AA 54 Aol dFHd.

L

o5 E+= Zhglock =94 AAE = A= el o sl A E FR7E e d F A=A AR E R
oZ=Uth ol #4222 28 A2 U3 dolg A 247} LA vt v el o] g 1w X vk inode 2 &) 2
2 % Z= 254 4894

¥ 8.2.Glock 2= 2 do]H &3
Glock == AN A] ol ol g A A] vl Eldl o] € ¥ glo]g tl E] W Eld o] H

UN A &= A = A 5= A = = =
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87%3. GFS2 &7 % 9 GLOCK DEBUGFS Q1H o]~

Glock == A HolE AA MerolE  TE HolH =R R
SH A 5% o Qe Qe

DF Qe o Qe Qe

EX o d d d

8.4. GLOCK DEBUGFS 2l €] 5] o] 2

glock debugfs <18 7| o] =& A}-8-31H glocks &0 o] W4 FEl & A 2tstd 5= 9o 7390 oz
0 AA e g2 7HA] @ AR AR E ¥ o] JFUY. A9 7t 22 59227 glo] GiE ALE
s7AH(Glock 244 Zx) Tt B FWo R Sojss]ste thE A2 A &skL, st 9] ulz 9] glock
I #AA Y 122 JeYUti(H:&= &9, I: R: aresource group) . t+3-2 o] o] Y g2 3 245
Yt

¢
=

s:SH n:5/75320 f:1 t:SH d:EX/0 a:0 r:3

: s:SH f:EH e:0 p:4466 [postmark] gfs2_inode_lookup+0x14e/0x260 [gfs2]
s:EX n:3/258028 f:yl t:EX d:EX/0 a:3 r:4

: s:EX f:tH e:0 p:4466 [postmark] gfs2_inplace_reserve_i+0x177/0x780 [gfs2]

: n:258028 :05 b:22256/22256 i:16800
s:EX n:2/219916 f:yfl t:EX d:EX/0 a:0 r:3

1 N:75661/219916 t:8 f:0x10 d:0x00000000 s:7522/7522
s:SH n:5/127205 f:1 t:SH d:EX/0 a:0 r:3

: s:SH f:EH e:0 p:4466 [postmark] gfs2_inode_lookup+0x14e/0x260 [gfs2]
s:EX n:2/50382 f:yfl t:EX d:EX/0 a:0 r:2
s:SH n:5/302519 f:1 t:SH d:EX/0 a:0 r:3

: s:SH f:EH e:0 p:4466 [postmark] gfs2_inode_lookup+0x14e/0x260 [gfs2]
s:SH n:5/313874 f:1 t:SH d:EX/0 a:0 r:3

: s:SH f:EH e:0 p:4466 [postmark] gfs2_inode_lookup+0x14e/0x260 [gfs2]
s:SH n:5/271916 f:1 t:SH d:EX/0 a:0 r:3

: s:SH f:EH e:0 p:4466 [postmark] gfs2_inode_lookup+0x14e/0x260 [gfs2]
s:SH n:5/312732 f:1 t:SH d:EX/0 a:0 r:3

: s:SH f:EH e:0 p:4466 [postmark] gfs2_inode_lookup+0x14e/0x260 [gfs2]

T

IINIPITVNITD

Q9] o= 9 == GFS2 512 A 2H) o4 postmark x| v} =2 = A3 5l F<F cat
/sys/kernel/gfs2/unity:myfs/glocks >my.lock 33 o7 AAH A& o] w3 (18MB 3} o) A )Y Yt}
19 9] glocks+= glock dumps?] B W2 7]5S A 8] A8 A9 =205

o = 2

glock “3el = EX (exclusive), DF (deferred), SH (shared) ®== UN (unlocked)} U t}. o] 2] 3 el =
DLM null 2 &1 2 Yehll &= UNS #9615 DLM 32 2 =9} A4 )33t A, GFS271 DLM &3
< fFASHA FFUH(HA 298 = | Ed 20 et gF). glocke] s: 2=+= Fao] dA ddllE o
By 269 $dd B 239 RS Uiyt 5ol o€ ¢ Er= HuEZ S (f:
=)o AR Pt 22% gow W wait B E7} A4 H Ut}

o — =

n: Z=(number):= 7t 53 AdE HSE vepd Y. glockse] 3¢, 5 18 W3 oly 99| o
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4] A HA glock-S n:5/7532mtlso] 1, inode 753203} & ¢ iopen glockg ey Ut} inodes}
iopen glockse] 73-¢- glock ¥ &= 3} inodee] tJ 23 B5 M5 9 FAF Y.

3

debugfs glocks ¥} ] glock ¥ & (n: @ =)= 162520 1+ whA tracepoints =3
210352 JEg Ut o] A2 A7 9 ol f W E£4Ytt. glock i3 = 33 16052 %
BAHAAT FA QG A3l 10077 A HPon = e 24 EE ZF(: blktrace
)3 stat(1)9] =83 vlnE 5+ AdHFY

2fA¢) glock 5o g RE S 19 M| F=2 ol <] "Glock Flags" Blo] 2 2 Glock 1.
7} ©] "Glock Holder Z2) 1" €l o] 2ol A4 Pl &3 & B9 U182 AA) glock debugfs 1€ 7]
o] 2% %3 A4 & 5 glaUth

o5 A= & glock £3 9] v E HolFYt.

¥ 8.3.Glock 3

T2 WS a2 AHg

1 trans EdAA A=

2 inode inode W €}t o] & 4 H] o]
3 rgrp 2l &2 2§ v Ehe o H

4 meta 9 28

5 iopen inode w}x| ot ] 7}7h-8 &)
6 flock flock(2) syscall

8 S dFF A

9 journal HEAAFYES

714 23k glock Zd 2 5 s+ | (locked) S 24Ut} o] = AH 173 S35l oF & o glock
Ao g QA 25 FA = o AHEHE Y E FFAUd. e A ~do] DLMS 53 94 33 2F
S RYEE A AAHS AA FYol P E Aol vk AHA| H U} QS e}l o2 W FAstE O
dHRastze F I ol g F=F 2ol AFHS v 5 dHFU
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8%.GFS2 7 A 9 GLOCK DEBUGFS <l €] # o] 2

& %= tE glock S 29 9lv S BojFyr}.

i 8.4. Glock flags

] o|& meaning

d HFEFA U= Deploying (remote) demote £ %

D ol & R ey (2d == 94)

f 2 =84 °] glocks s Al &t7] Ao =2 &
7ABlaf ok g o

F A =2 FgEyTh A =29 S FA - 5771
&y TP

i AY = AF o] glock o}2f ¢] = o] A & & 5} &}

< A elA

=7 DLM zko] o] glock®} <142 )
a4
271 glocke] A&l & M7 sl= U Y th
L LRU LRU &= glocke] 212 wj 43
o 7N Al glocke] S B A E 9} A4 4 uf 4%

(&, 538 2 glocke] inode, 3 3
glocke] gl 42 I2F)

P e ZF2l "= glock> Bl & 2 o S H3t= T
Yt
q Queue E1 7} glockel th7] &< wf 24

 § glocko] 4] 2 wf 2] ] =] #]
el e EHE flesyth €L
5o dF 2 AME = 7§ glock
o] Ha 7] A ke Aty o

r SH BF A7 =2 M FAE 5 A 2 o
7]
y HE ol #= & shAlst7] el vl ol 7t

tsze Fe A s o g

FA XA B{ FU AH FEI= REA FE S 7HAHE =204 97 S9S FAsHA
T = 2 D(demote) == d(demote pending) & 31} == 71El9 =L EA FFo] A
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& o w4 A E P A3 2 A A2 v7) Azto] SIAUL A% wF Aol o2 R
ol Qi xEE 270] HRH U7 AT FFE 44T F AU

A7+ 747 o] wkE ¥ 79 D(demote) Sl 271 AR = 3 A @ 3 A7} 7IE%M':} °l B gl &
ol ol FFol RolHA) erom FFo| gtk A7k HH o] WA % 73 d(demote
pending) e 27} A APt ES A4 Ul7] Aol REHA U F F BE FEAIES Z
B A]| 2®12 o] °F3} 51 D(demote)S A A g o).

glockell DLM Z&o] &35 |(initial) =2 271 2 A Ut} o] = glocko] A2 AH8-H 3, | S a+e
glocko] HEFA o = A2 H7LA]( DLM =S = sliA]) "di71A] 234 JH= g

8.5. GLOCK 144t
T} & T2 glock 24 S# 19 onE mAFUT.

3 8.5. Glock Holder =32

A= °ol& meaning

a async glock A2 7)the] A v A &
(L]—%oﬂ Ao e =8 5 9
)

A Any RESE S AEF RETH L
Yot

¢ ATl 212 3] 2] A| DLMo] =] &7 4=
AFH

© WE F& AT A2 2F FA

. AL 989 97 27} ojok Ttk

F A A o zF=oll thall F-ofsfof & A A

N L

H Eas 249 g2l 848 ey
t}.

p S4 =9 EHEE T R R

t try "try" A

T ICB A= 2w A "ty 42
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8%.GFS2 7 A 9 GLOCK DEBUGFS <l €] # o] 2

ZH ol & meaning

W wait dr 2 (U =43

(A AT U R 7 T8 & Sd 2= HERA)S W(wai) Ay ot ol = 717 fodd s 2 F
D7) F¢ FE 8F S ARZHW dEYUY. £59 A= 299 &4V F8gUY R oA A(A
7t JE AT, MF A 3 F79 sl=o JAL 2 Foll= d7] F2 AFAE YO

AR U7 SlE A9 220 3 WA 24AE Te A WA S B2 sk dael Buth U®
RS o AzHel AANT P A w97 B MR 4 AR FH WAL fueta 2T 4

AFUth

glock &t9] A2 & % 7bd Tl "y & A AP o= B FA =A(98 Mex s g
A )2 AgstE 2L 8883 G2 oA 222 AHEEA YES 5 ) *P“‘?mlﬂ <2l
5 o 8 FTh A T (try) & ool LhERIE AITh S8 e A9 FaehA gt try”

F=dUd v, T (try 1CB) 52 DLMo] A 5357 4= &= S "4°‘ SHS HY=AS
ALstaie tFEH FLFUG T (try 1CB) 59| & 7HA] Aol = iopen F0] ,,10111 inode 2]
i_nlink =71 0¥ u] ;== Zho] SA == d A&5H = iopen FFo] o0, inodeE AT ==& Z
A3} iopen glocke dutx o 2 F-J Ae o] 9JA| T+ i_nlink =7} 00] =32 - evict_inode()7} &
=9 T (try 1ICB53)7t 438 wleby #3223tk gFo] Fel9 3¢ inode T2 A% A
gk Fao] HoHA gow == (s)71 D (demote) & 15 A8t glockS X Alst= RS WA
AU rhe] E 2 (demote) Z2) 2. ~drop_inode() A ztol Azl o] A $IAE AAA REE 7
Yt

5,83 710/ AA T €8 JdE= inode= HF 27]()7F B St = == A &F Sl A F ). =g
inode?] &= 529} S A9 inode7} 0. &2 74353, inodex= A2 YA 71 9= E5 A o A7 7

A2 717 rootfsol| A o A 3] AL T2 Aoz APt o] T4+ ext3 3 system39] 1§ E53}
2L qTE T HEYY o] % gd = 352 7tsAel e T 52 ¢ F A IFE AEHY

o}

8.6. GLOCK TRACEPOINTS

£3 38 42 blktrace £ 3} t]2249] dojobol tid B ust AT ste] AN AEE] F3Hy
2 B2 5 Y= AARYF U 28 b Fol 7 V07 SuhE ol uteh W) R SR AEA,
223 oprd Aol fEA A 5 AFv

gfs2_glock_state_change tracepoint:= o]sjjajlof & 713 F 2 3 &/\mqu} 01 o
gfs2_glock put = 4= HZF b2 & &3] 7] A4 Al glocke] =& el 73S —r—.“}_’ A% NL
o2 Agsto] AgS F= AL 5 dFYH | (locked) E 1= 4 Al W o] wAIa}7] Ae) A
AT 59 § YA A °““4E} e 7] Foll o ' 274 (H glock holder =8 1)+= &4
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. o7l 39 S92t Q& A 4 W (waiting) el /- Buich de W7deo] ¢Hd | glock Ze) 17t
AR 7 Aol A%F A TH 7} Hold 5 dxUTh

gfs2_demote_rq tracepoint= 22 9 974 &t U2 83 & FA Y. ‘—'_1.01] S8 vz s}
AT 7 et 24 w2 @ o] A 2] A HA Fon g2 7§ umount == v 2 2] 3]0 9
3l AR UT 97 = 23 S 54 inode & #4224 1§ = 7} 73% 249,

gfs2_glock_lock_time tracepointi= DLMol] th & Q oA 714 & A7k A& A R E A ZF ).
2 (b) & =0 73 EJAES} A AHE317] 918l 58 3] glockel] =HHAAFH -

o Fa0] Tallél‘ll gfs2_promote 7} S & =A A W79 FHF @A E= glock ZdE o o]n] A
A3 2o FF L A FA R 5 dE FFol 232 F AdFUT 254171 o] glockel dis)
Fosof 3= iﬁ dell E2g 3563 %tioﬂ f(first) S22 27 43 Bt ol = AA| 4= 250
Ak A o

8.7. BMAP TRACEPOINTS

S e 2 E el Aol $449 4909t GFS2E B3 % e} A A1) vE )
g A 2RS AL F T o] Bl A Ade] 24 Qe Fo EAL BEL @Y W P o Ade
N7e BUHYE ¢ S S AU

gst bmap tracepoint:= 7z} bmap #<¢j 9l diall + H S EF vt bmap 3 & A A|5H7] A &S w
@l A4S AT o 9 ShE 243 Ass A A A7 2 sl AzHel G el i
H%% “H%’BP— d del= Ae AU O dd eI = g fdE S3E  dsUn
S uteE = G W] 2717 .3 H = FEIA Vs AT 5 AFH -

l‘

M

gfs2_rs 74 24 &5 o2 &5 37|04 A4, AHS 2 AHAIE Y

g = 5 U o] = blktrace 9} A o) E35] G230, o] o] 2 A AL )
L AR5t A inode® ThA] F%3 5 = EA7F A= 10 €S ZAF T

g3d 555 F4517] 98l gfs2_block_alloc 2 &3 A5t ol E5 S FjAst= Bl &
E9Uth 32 25 550] 9% inoded] met FxH R, gtolH 3 A2 ojd & B
o] &3l=A 4 ¢
3

#4 l/O(iomap)+= H 2==19} AHLXH W3 Zho) A 9 volg AFS 3 5 A= A A A
AUt} o] & Q&) A AEFEo] FS HA ¢ 0179,0] A& gfs2_iomap_start 2 gfs2_iomap_end
tracepoints= ] 8 & 2YS 3511, 29 33 &7 Direct 1/0 31 A] 2812l Direct I/0OS A1-4-3}
o MF& 4T 5 AFUH
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87%3. GFS2 &7 % 9 GLOCK DEBUGFS Q1H o]~
88. =21 F4 A A

o] 3}9] A 2¥l 9] tracepoints= A '2(gfs2_pin)ol F71E AU A AHE &=
232 A= o 28 A 7Hgfs2_log_flush)E A gt} o] 7152 239 A
3o g {83 AFU T

gfs2_log_blocks tracepoint:= 21914 o oFd E5& FA5lo] a2 =d g 227 T 2L
Z] o] B E XA d E80] Y.

gfs2_ail_flush tracepoint% gfs2_log_flush 7 X HoA AIL EZ 2 A Z U F5 & FFT 5
FHh AL S0l 20§ S W obs oA A51A g w7k TFsle] o, sk A2
oA ALga7] 919 B B 2o F2he A S 2l 2olH $718) i fsyne £ 24 ¢ ol 7]
Hoz AP

8.9. GLOCK &4

GFS2i= 5ol A28 Wol A WA ahis 42 F4sks o] £80l B A §4 BTG o2
5ol 5 BAE A2+ AsUh

GFS2= b3 F 7heHE 1A A4

ool

.

[ ]
dcount: 2 € DLM z¢] & AU o= B/H S At Avpt 22 dHolg 7t 2
A RoFUy
[ ]
qcount: 2 A A syscall 5 FY 5= ALY 4ty o 2 geount = dcount Bt} =
A ZFYd
3k GFS2:= Al 7l 9] F+/d < FA %Y. mean/variance -2 715552 Q1 4 X o] ALE
d g FSUEYa E'_EOIIH FE A 7HS A= o AHSE Y

GFS2014] 4 #helw B 3 24 4L S35 GAW 45 ez vz 7] dxUch

srit/srttvar: B] b =1L 913 Y33k G A 7H
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sritb/srttvarb: 2} 2] 2 913 43 = EY A 7H
irtt/irttvar: &3 A 7H(o: DLM &3 7+e] A1 7H)

AGHA 32 232 DLM Z59] Ze7F Folol& A g5 d= 23 AUt @Al (a) A F= 4
B 7F v e Q1 A-5-(b) 23 2 el 7F nulle] Ay 5 sl Al = 71 (c) "try lock™ Z2) 271 24 2 & 2|
UG AT e -2 g2 RE T 8H S AAF U

recordsTTol| o @2 Aj7ko] ¢ 12w, RTTA o] 22 A7k o 54

SAE F M9 sysfs st o] APt}

write stats 3} Q. o] #Y2 P 51}9] glocke] XA FAE EFs= 455 A9
st glocks 3 3} AU o} d o] Bl = glocke] B A 5 = 33 glock 3 2] "per cpu” ©] 9]
HolA z71stg U7} 021 7H-2E oA A 9]). o] L& w9 F 5 AH5Uh

Ikstats 52! o] 7)o = 7} glock @ ol t) & "CPUY" A7t ¥3tslo] Asrich. A% &t
o 577k EgH ol Yom 7 A& cpu ol Ytk glock FFF 8709 eelo] gon], 3
Mz ohgat 2gyh

flo £

8.10. F 3 # 5

tracepoints @ GFS2 glocks =} o] d gt A A g Y &2 t}e g A2E FxF4]A Q.

W 2 Aol g A g
https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git/tree/Documentation/filesys
tems/gfs2-glocks.rst S ZF X34 A L.

OWME FH o ulg AA T g
https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git/tree/Documentation/trace/
events.rst 2 F x4 A1 Q.

trace-cmd -2 2] gl ol ol 3t ZHA| g U] -8-2 hitp://lwn.net/Articles/341902/ & FZ3I4 Al L.
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A

9. PERFORMANCE CO-1.8.0(PCP)2 A-8-5l¢] GFS2 3} Al 2dl U EHH g

Mo

97. PERFORMANCE CO-1.8.0(PCP)2 A8 3}5] GFS2 5}l A| 28] mujge] @ 24

PCP(Performance Co-1.8.0)= GFS2 5} A|2H S U E Y 2@ BAE v £8&0] 2 F &5
PCP<2] GFS2 1} A 2" 1 H & pecp-pmda-gfs2 =l 7] X £ 53l A &%= Red Hat Enterprise
Linuxe] GFS2 PMDA = £S5 53 Al 39yt

GFS2 PMDA<+:= debugfs 31 9] A]| ="l oA A| F-3}= GFS2 S A9 A Al F-3l= o8 W EE S A3
t}. A X7} ¢+ 55 PMDA:= glocks,glstats, sbstats 5} o] A 9 zHS ==t} o] g 3k B 3A] A
EX=uLEH 7—} GFS2 7 A 2~H) °l] g3 A4 Al EYU . PMDAE= %31 Kernel Function Tracer
(ftrace )l A ==5+= GFS2 A2 33 A EE A&}

9.1. GFS2 PMDA A %]

£v1271 4%5}7) 915 GFS2 PMDAS A}-8:5}21 Wl debugfs s}l )2 o] vhg-=ofof gt
debugfs 5] A] 29o] v} S =57 e 49 GFS2 PMDAES A x3t7] Aol thg B2 S A8 gLich.

# mkdir /sys/kernel/debug
# mount -t debugfs none /sys/kernel/debug

GFS2 PMDA:= 7|2 Ax] 9] A2 435 o] AA ¥HUrh PCPE 53 GFS2 vl R UE YL
/K]-—Q-o]—E:]E] AR & D:]—kl:g].—ﬂo]; 6]—],]]‘;]_

S 4P S A3 3sle] PCPE A X3l GFS2 PMDAZS &4 33t th. PMDA A 2] 233 E = root=
A3l of g}

# dnf install pcp pcp-pmda-gfs2

# cd /var/lib/pcp/pmdas/gfs2

# ./Install

Updating the Performance Metrics Name Space (PMNS) ...
Terminate PMDA if already installed ...

Updating the PMCD control file, and notifying PMCD ...

Check gfs2 metrics have appeared ... 346 metrics and 255 values

9.2. PMINFO 52 AHg-3ko] ALg 715@ A% A Xo) i@ Y1 %)

pminfo £& AHE 7Hs @ A Ak g AR E EAFYUL b5 Ao A = o] & AHEste] &
A 5 Qe % GFS2 A X g BaF UL

9.2.1. 519 A =g d = AR EA st glock 72 4 74}
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GFS2 glock Ml E2] 2 w2 EH 7} GFS2 7t A|2" & &9 23 Fejol dla] @A) 320] ol o g
glock 7= o g 522 S Al FFth GFS29) 4] glock2 DLMS 233 9 Je Al=glo =2
A st= dlolE] YUt 7z} glocke @2 DLM 232 AHR-8H= 1:1 v B2 A Fa, &3 AH o
g3 AL S AFsIEE 9 =04 == vHE A ZQjo] DLME viE o2 553 da vt gl
orpz EIAQFYENI EHY S Y F dFUT-

o2 pminfo 33 2 nl S EH GFS2 %Y A 2dF glock + BEE£2 ZF Re2 AT

# pminfo -f gfs2.glocks

gfs2.glocks.total
inst [0 or "afc_cluster:data’] value 43680
inst [1 or "afc_cluster:bin"] value 2091

gfs2.glocks.shared
inst [0 or "afc_cluster:data"] value 25
inst [1 or "afc_cluster:bin"] value 25

gfs2.glocks.unlocked
inst [0 or "afc_cluster:data"] value 43652
inst [1 or "afc_cluster:bin"] value 2063

gfs2.glocks.deferred
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0
gfs2.glocks.exclusive

inst [0 or "afc_cluster:data”] value 3
inst [1 or "afc_cluster:bin"] value 3

9.2.2. ¥ = vd A 2=HF EA 5= glock 7= 4= AL

GFS2 glstats ™| E 2] 2 7z} 99 ystemol] tj3ll £A) 5}= 7} glock?] =5 Al F3tH, o] 23 A e &

vtz © 2 inode(inode ¥ metadata) ==+ ] &2 15 (resource group metadata) /3 5 shy gyt

& pminfo 3% & vh$ =¥ GFS2 5 Al 293 2t Glock 8 252 XA gk

# pminfo -f gfs2.glstats
gfs2.glstats.total
inst [0 or "afc_cluster:data] value 43680
inst [1 or "afc_cluster:bin"] value 2091
gfs2.glstats.trans
inst [0 or "afc_cluster:data"] value 3
inst [1 or "afc_cluster:bin"] value 3

gfs2.glistats.inode
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inst [0 or "afc_cluster:data’] value 17
inst [1 or "afc_cluster:bin"] value 17

gfs2.glstats.rgrp
inst [0 or "afc_cluster:data] value 43642
inst [1 or "afc_cluster:bin"] value 2053

gfs2.glstats.meta
inst [0 or "afc_cluster:data"] value 1
inst [1 or "afc_cluster:bin"] value 1

gfs2.glstats.iopen
inst [0 or "afc_cluster:data"] value 16
inst [1 or "afc_cluster:bin"] value 16

gfs2.glstats.flock
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.glstats.quota
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.glstats.journal
inst [0 or "afc_cluster:data"] value 1
inst [1 or "afc_cluster:bin"] value 1

9.2.3. 1] 7] Aol 9= glock +x9] 5 321

7t F28 50 Z@ 2% H (holder: 238 FFo] Folg) 2 W (wait: 23 0] ¢85 wj7pA 71tk
2 B¢ AU o2 @ Se 2 RolE F7 23 2 Uiy A IFF 236 27 A HY

t}5 pminfo B3 & vl & EH 7} GFS2 51 A] 2= o] Wait (W) holder =3 29} g7 glock + &5
= BN

# pminfo -f gfs2.holders.flags.wait

gfs2.holders.flags.wait
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gz 2w FAFdl t7] S g7l 830l o Al EAIHWA o ti g o 7HA] o] {7t AL - U
Uk shus sl Al =gl 9] 2lax O o) Blaste] @2 9] =27t = AYUn & o4& sy
€ W Al zde] vl AT 5 Yok AYUT (FHAC R, AF 2558 A AN 5). F 499 ¥
T2 U B2 2EIAE F7180L gfs2_grow B E & AHE-ste] st A 2Rl S st A" - Aw

Ut

b
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GFS2 PMDAL:= GFS2 A4 54 Aol A AL £ & AL /1 Rg 0z o2 g v=g o] 97]
=@ Ho] gy olel @ M= FAssE A E ke A57] sl A7} 5312 w) GFS2
A 54 TAEE AU o] 7152 ol AL 54 viEdo] B438 4 A%
dge v 5 A&y

S A2 ol of7hel

PCP+= pmstore £3 A F3to] Wl E¥] o] ujz} PMDA 44 & 43 4 d&F4th. gfs2.control.
WES

A8t GFS2 Ad 34 N4 L BAL 5 AL UTh b2 oA o)A &= pmstore FH & ALE
st wE GFS2 711 34 TAE S B4 .

# pmstore gfs2.control.tracepoints.all 1
gfs2.control.tracepoints.all old value=0 new value=1

| 23 =] PMDA+:= debugfs 31 A| 2~"lo] w = GFS2 F4 oA A3 PCP2] AL
B 2t A Eoh Abgol tfs) A sk "8 A X 22" ol Boll = 7k Alo] A7 L Al thal

zZF Aol 8 Aol Gl tie 4 2L A 75 AL pminfo o] 22 Bl AHE
S Ut

o
o
lo
ey

%7 9% A X} e GFS2 ¥R 83 MEYS 5 A 2do] A Bt w23 £8 AN
o aeu ol AA =S ATE 237 A 2T B ko)A /e 87 gl 2FR
A7 w9 go um 23S AR E Pix 21F0) F F == 9] 2FS ehd + A5

pminfo & A& 715

s de AL dF ARE IAFUT b3 AR oA = vl EH 7t GFS2
v}l A] 2l 9] Wait (W) holder =2 29} $H7) glock 4= ==&

F 553 AAgY Y. b5 pminfo 93 2 vl E
A 7z} GFS2 712 A] 2l o] Wait (W) holder Z#] 19} 37| glock + 25 & %

== ¥AF.

# pminfo -f gfs2.latency.grant.all gfs2.latency.demote.all

gfs2.latency.grant.all

inst [0 or "afc_cluster:data”] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.latency.demote.all

inst [0 or "afc_cluster:data”] value 0
inst [1 or "afc_cluster:bin"] value 0

Azt 498 U BUEYHE A

g R0 e W A% WA AL 2

.,d
i
0,

e

Ut EA flo] ol 2 g gkol A
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9. PERFORMANCE CO-1.8.0(PCP)2 A}-8-5l¢] GFS2 3} A| 2dl =

AqE Sl A UA A= A dEH=dA A7) FA 574 83 o dAe=z

# pminfo -f gfs2.latency.grant.all gfs2.latency.demote.all

gfs2.tracepoints.promote.other.null_lock
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.tracepoints.promote.other.concurrent_read
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.tracepoints.promote.other.concurrent_write
inst [0 or "afc_cluster:data] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.tracepoints.promote.other.protected_read
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.tracepoints.promote.other.protected_write
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.tracepoints.promote.other.exclusive
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

o HolNE 94 B 2 F(58) e FH2H oA BAE 2
Z':

I of

Lo
£%
e

yo dlo

e

# pminfo -f gfs2.tracepoints.demote_rq.requested

gfs2.tracepoints.demote_rq.requested.remote
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

gfs2.tracepoints.demote_rq.requested.local
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

EER LRSS

A EA] 2 21 A A5

.
-
o
"
4
xo
o)y
T
k)

flo

o

# pminfo -f gfs2.tracepoints.log_flush.total]

gfs2.tracepoints.log_flush.total
inst [0 or "afc_cluster:data"] value 0
inst [1 or "afc_cluster:bin"] value 0

Y2
Mo

b

3l oo MR el Yol
$)e] F7hE A4
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9.3. PCPo| A GFS29] AL 7153 A & AA ==

e ¥ GFS2 5t

gfs2.glocks.*

gfs2.glocks.flags.*

gfs2.holders.”

gfs2.holders.flags.”

gfs2.sbstats.”

gfs2.glstats.”

gfs2.latency.grant.”

gfs2.latency.demote.”

gfs2.latency.queue.”

gfs2.worst_glock.*
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Al 2=

A

g 2] pcp-pmda-gfs2 3| 7] X o A A Fat= AA s AXE 55S A9 Y

glock 4 v} (glock)oll A =8 ARl AHE A BE Al 2Ho] A4 nE
¥ 7} GFS2 9} Al 28l ol thal] &) £ 8t 2 el 2] glock =5 A2k o

#7 # glocks & 2.9} @7 EA 8k= glocks =& Al 4tshE W 2 W 9]

glock &7 3} (glock)oll A =8 A A1 (glock )l A £ E A L= A 2H o
AA mt2EH 7} GFS2 5t Al 2dlof] sl AA| EA) st 7t 3= Aol A=

A%x}g}glocksﬁ FE ARy o

A

o
e

&9 Z 8 27 9= glocks BFAF <=

ol &
%‘J

r°* rBL
:::

nh g E g
Bl v g

E
oh

x5
4 &=

glock 57 ¥ (1% 54 wd)o A ==

£ Aushe MEg ¥

7} GFS2 w4 A 28l o] =3 B2 57| 912 (sbstats)
Efol ¥ Wl =2 uTh,

Aol BAR A HE AR A2

o v} £ =8 7} GFS2 914l A 28 o] tjsll @A) £ 8H 2t -3 9] glocke] 52

AU o

gfs2_glock_queue 2 gfs2_glock_state_change tracepoints¢] ) o] €

Z A}gste] vt ER 7t 5t A 28 o T s

glock %o @3S 953 H+ 7]

A b AR S o] M EY 2 Fof B 7] A Zko] S7HE wf vhd Al =Rl A 3

AHQ SE A5E PN S o f4FUh

e 7+ 9 Al 2~ o) o) & gfs2_glock_state_change 2
gfs2_demote_rq tracepoints<] ©] ©] €] & A}-§-3}¢] microsecondse] 3 ¢ o

71 A zH
A =

FS AU T o) W EY L gl R ) 7] A 7Fe] Z71E o 3 Al 28 o A
o]l &% A= e ¥ &3y

gfs2_glock_queue = 23] 9] v o] E & A}-g-5te] vpEH 7t 9l A 2F)
of sl glock 7 23 & ¢kg 3= ol Ha 7] A7+ A4k o

gfs2_glock_lock_time tracepointe] t) o] E] & A& 3] L EH 7+ 5} A
2o sl "AA 7HE ol 8 & glock" & AlRtst7] S8l S8 E W EE YT o]

HEHE =3 ZFo] o] W AoteE AL
o) &% 52 AMGE ¥ &2

xl—zﬂxqo X]—-jﬁﬁ‘]- m .4—01 /\]/\Eﬂ
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WEY o]

I
(27
of

gfs2.tracepoints.* 2o Az rteEW 7k 9 A28 o] GFS2 debugfs 7 23 ¢ &2 3}
FHE A EYYT) ol gk X x| ZF ak9] £ (2 GFS2 4 A A F)2 Al o]
EY

2 ALg ool £/0 T YA ARE AWHOE AT 5 %SHD}.

2 >

gfs2.control.* PMDASI A W E8] Y29 S AAY 11& d AMHE-H = 74 W EE JYth conrol
metricsaret= pmstore =< & A3t}

9.4. 591 A2 wlo]H F31< 918 A& PCP 44 5

T Aol A = Red Hat Enterprise Linuxel X 71 & 533171 918l 4 PCP 24 & A X sh=
Holl dial] 7hds] Ayt o] A= 71 £4 S A8l HiolHE 8= vl 2 o3¢ 29 A&
g H 4 A7 A FF5 FrhsloF gy o

pmlogger %2 o] tar.gz o}7}o] B 7} PCP £& A18-3to] A& 4 gon o
mwe 5 .

A AR 22

rl

A%}
24 PCP 712 & AAFY .
I # dnf install pcp pcp-pmda-gfs2
PCPd tj3t GFS2 = 58 &4 33y
I # cd /var/lib/pcp/pmdas/gfs2
# ./Install
pmcd % pmlogger A ¥| =& & o A &Y o

# systemctl start pmcd.service
# systemctl start pmlogger.service

GFS2 2 A 2”olA 2]1¢ Sk
pmcd 2 pmlogger A H| =& & o A
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# systemctl stop pmcd.service
# systemctl stop pmlogger.service

292 FAHT T2E o B3 WAl R L A7 71wz o] o] A4 H tar.gz ol

# cd /var/log/pcp/pmlogger
# tar -czf $(hostname).$(date+%F-%Hh%M).pcp.tar.gz $(hostname)

[ ]

GFS2 32 x] 3 4 glock debugfs 21 3] o] 2.
[ ]

Performance Co-BuilderE A}-£3lo A5 ZRUEHE
[ ]

Performance Co-dpdk(PCP) A, £ 34, Rz d 4@ 3lo|E £ 4
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