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RAEEFNABA RIS | REBNRRAPETY | AAEFEMELUEIR SR, BX PR, EEe
EREERD A EAE.

GETanztiE)

O BAS

RECEBNRRSEXVBRINBRRTE (1t ) BREEATIREXEATEME. AXEFRIE=5ER
BIREItR , HGEEIAIARRA.

[(BRS570A]

REEEREPN BN 2B ™ m. IRSSIIRIEAER , B m. IRSHNRETIERIMEE. &
FIESCRIBBSIN T . IRSBATFRE. RSTVESNRESENZZENELERAE , RSB ELE &N |
BRI A XA E MR RER TR R A R,
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Ex{ESCH
S EEEAERE

EITEFATE : 2018-09-20 15:23:23

BRI SRIEREN T ERE R RN | BRI IUSE RERNDE , FELAN
2 BT AERAERFNILEREAR , EXRHERN /0 BRXALFAREREN , L AAE EENR
KHERE.

ZHERAIMRSINIEE ? —RREBLAT L MERIFEREIIMEREHTHEA

o IOPS : BME/BIREL, AR (1H81) . FEREREIXGISEEURE 7 ARRY IOPS,
o RIIE : BURIEEEHUEE B8 MB/s,
o BYEE : IOBRMERIAERBIZIRKHARTRISAIRTE) , BARIARD,

FIO @M E R — M ERFRITE | A TEDMNANIOIE. #IXGER libaio AY I/0 5IZEHT
i, . IBAFB{7%% FIO 7 Libaio,

BAER
1 BAEERG R LHT fio Ui | BRIRIARFEENH,
2. fio WBENAETZHN. KMRFEELHIEAVER DHT , AENCREFRHEERE. BAEESHE
R B | ERREN GRS TTHIERIASEEIERIA,
3. Wit M RERT |, #EFEENEREUER (40 /dev/vdb | BFARILESEUER EOEURE ) | RSHREY
BERY , HEFIEERMASIENL (40 /data/file) .
4. BNTAREER | BEWARHEERNETE | WRFEEE EBXHRF ISR,
. BN Jetc/fstab XHEEMTRERURIERRE , SNESE CVM B,

ARSI AREALA—E , RE 3 128 (1I£541&L , iodepth , blocksize ) FIX 5!, TEZM5BEEER
block size /3 4k , iodepth 73 1 SEMERIFFIEHREAIHS .

U
fio --bs=4k --ioengine=libaio --iodepth=1 --direct=1 --rw=read --time_based --runtime=600 --refill _

buffers --norandommap --randrepeat=0 --group reporting --name=fio-read --size=100G --filename
=/dev/sdb

BANTEREESHIRIE iodepth RE , EABUATEAVEER FIFERYTTF IOPS FIZERAIBURIRE,
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fb Hﬁ i:H.E SES N A
SEREA :

be m SRR Ak , BT LIA8K , 16k

ioengine libaio 105 |8He R |, IXEFHHIinuxfIREI05 |88

iodepth 1 ERAVIOBAFIIRE

direct 1 direct§

w read ESRE , QRIEE RS, BIE , S | BBLES |, IiFES
time_based NA BEHATEE , RESITETHERET

runtime 600 fioiz{ThHE

refill_buffers NA EREIOASSENIER

X SEEEREIORHEER | RUABHIOthSENFIERISIZERRR , T 2RI TR TR

norandommap NA #) , BURFTRER iiread /writeB) , BLAFTHIOSR ; HESTIFHINLAF AR
randrepeat 0 FHFFIREESR

group_reporting NA & jobFHRE , FTENENgroupuBtitE

name fio-read jobRYBTR

size 100G IO RIS HEES(8)

filename /dev/sdb Rl AR RIR Y

EAGIIT

 block=4k iodepth=1 BEHLIEEN , FERIRFLEAIRIIEIERE ;
e block=128K iodepth=32 geMUEEEITIEEE ;
o block=4k iodepth=32 Bz IRIE(E IOPS 14&E.

B9 SSD mEEATAIMEREEE

[r Dot@WM_62_196_centos Fio- 'l"-‘]#_ .-"ﬁcn ——bs=ak ——‘|cmr1g'|r|u —Tibaio ——'|cndupth 1 --dir rw=read --time_based
D —-refill buffvr s --norandommap --randrepeat=0 --group_reporting --name=fio-write --size=600G --fi
rdd

H (g=l3}: rw=read, bs=4K-4K/4K-4K/4K-4K, ioengine=libaio, iodepth=1
-2.1.2

starting 1 process
Jobs: 1 (f=1): [R] [lDD o 5984KE/OKB/ /s] [3996/0/0 iops] [eta 0Om:00s]
fio-write: ) i : Mon Mmar 10:09:29 2016
i . rur‘lt ;DDDDlrﬂseu

min=>5,

min=1, m
H nrlr'l 150,

. 00Th= > , ) .00th=[
.00th=[ 41], 40.00th=[
.00th=[ 43], B0.00th=[
DDth=E 282], 99.50th=[

. 00th= 71, . 00th=
. 00th= 41], 60.00th=
. 00th= 45], .00th=

90th= 406], 99.95th=

1k = wn
[ T I

19th= )
: min=14208, max= , per=100.0
: 2=0.01%, - 250=95.
: 1000=0. 015
: 2=0.01¢ .01 =0. 01 20=0. .01%
E lDD 0

I0 depths
submit
complete
issued

rRun status group O (all jobs):
READ: i0=4670.2MBE, aggrb=15940KE/5, minb=15940KBE/s, maxb=15940KE/s, mint=300001msec, maxt=300001lmsec

: fos=119 . mvr ge=0/0, t1=k 19,/0, in_queue=285004, util=95.0
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[root@wwv_62_196_centos fio-2.1.2]# ./fio --bs=128Bk --ioengine=libaio --iodepth=32 --direct=l1 --rw=randwrite --ti
me_based --runtime=300 --refill_buffers --norandommap --randrepeat=0 --group_reporting --name=fio-randwrite --si
ze=600G --filename=/dev/vdd
;ﬁo—randwrite: (g=0): rw=randwrite, bs=128K-12BK/128K-128K/128K-128K, ioengine=libaio, iodepth=32
io-2.1.2
Starting 1 process
Jobs: 1 (f=1): [w] [100.0% done] [OKB/257.4MB/OKE /s] [0/2059/0 iops] [eta 00m:00s]
fio-randwrite: (groupid=0, jobs=1): err= 0: pid=15412: Mon Mar 7 11:18:50 2016
write: 10=77897/MB, bw=265882KB/s, 1ops=2077, runt=300006msec
slat (usec): mind ; 'g=15.36, stdev= 5.30
clat (msec): min=2, max=185, avg=15.36, stdev=18.88
lat (msec): min=2, max=185, avg=15.38, stdev=18.88
clat percentiles (msec):
| 1.00th=[ 4], 5.00th=[ 5], 10.00th=[ 51, 20.00th=
| 30.00th=[ 7], 40.00th=[ 8], 50.00th=[ 9], 60.00th=
| 70.00th=[ 15], 8&0.00th=[ 20], 90.00th=[ 30], 95.00th=
| 99.00th=[ 95], 99.50th=[ 97], 99.90th=[ 128], 99.95th=
| 99.99th=[ 69]
bw (KB /s): min=73472, max=459264, per=100.00%, avg=266052.80, stdev=109188.76
lat (msec) : 1.76%, 10=58.12%, 20=22.43%, 50=11.53%, 100=5.89%
lat (msec)
cpu c =6.29%, sys=3.99%, ctx=394871, majf=0, minf=25
10 depths H A%, 2=0.1%, 4=0.1%, B=0.1%, 16=0.1%, 32=100.0%, ==064=0.0%
submit H . 0%, 4=100.0%, 8=0.0%, 16=0.0%, 32=0.0%, 64=0.0%, >=064=0.0%
complete : 0=0.0%, 4=100.0%, 8=0.0%, 16=0.0%, 32=0.1%, 64=0.0%, >=64=0.0%
issued : total=r=0,/w=623173/d=0, short=r=0,/w=0/d=0

Run status group 0 (all jobs):
WRITE: i0=77897MB, aggrb=265881KB/s, minb=265881KB/s, maxb=265881KB/s, mint=300006msec, maxt=300006msec

Disk stats (read/write):
vdd: 105=0/622853, merge=0/0, ticks=0/9546305, in_queue=9547812, util=100.00%

[root@wM_62_196_centos fio-2.1.2]# ./fio --bs=4k --ioengine=libaio --iodepth=32 --direct=1 --rw=randread --time_
based --runtime=300 --refill_buffers --norandommap --randrepeat=0 --group_reporting --name=fio-randread --size=6
006 --filename=/dev,/vdd
;10—randread: (g=0): rw=randread, bs=4K-4K/4K-4K/4K-4K, ioengine=libaio, iodepth=32
io-2.1.2
starting 1 process
Jobs: 1 (f=1): [r] [100.0% done] [96000KB/OKE/OKE /s] [24.0K/0/0 iops] [eta 00m:00s]
fio-randread: (groupid=0, jobs=1): err= 0: pid=11278: Mon Mar 7 10:30:05 2016
read : io=28106mMB, bw=95934KB/5, iops5=23983, runt=300002Zmsec
slat (usec): min=0, max=8086, L. _tdev=22.01
clat (usec): min=0, max=143616, avg=1328.32, stdev=2594.76
lat (usec): min=0, max=143620, awvg=1333.21, stdev=2594.82
clat percentiles (usec):
| 1.00th=[ 0], 5.00th=[ 6201, 10.00th=[ 6&76], 20.00th=[ 7321,
| 30.00th=[ 780], 40.00th=[ 812], 50.00th=[ 8&52], 60.00th=[ &84],
| 70.00th=[ 932], BO.0Oth=[ 996], 90.00th=[ 1160], 95.00th=[ 3568],
| 99.00th=[13632], 99.50th=[15168], 99.90th=[19328], 99.95th=[20864],
| 99.99th=[80384]
bw (KB /s): min=47112, max=118216, per=100.00%, avg=95938.15, stdev=15209.47
lat (usec) : 2=1.93%, 4=0.01%, 10=0.01%, 20=0.02%, 50=0.03%
lat (usec) : 100=0.05%, 250=0.15%, 500=0.40%, 750=20.81%, 1000=56.78%
Tat (msec) : 2=13.00%, 4=2.09%, 10=2.47%, 20=2.18%, 50=0.03%
lat (msec) : 100=0.04%, 250=0.01%
cpu T usr=3.64%, sys=17.43%, ctx=1473109, majf=0, minf=59
10 depths : 1=0.1%, 2=0.1%, 4=0.1%, 8=0.1%, 16=0.1%, 32=100.0%, >=04=0.0%
submit : 0=0.0%, 4=100.0%, 8=0.0%, 16=0.0%, 32=0.0%, 64=0.0%, >=64=0.0%
complete : 0=0.0%, 4=100.0%, 8=0.0%, 16=0.0%, 32=0.1%, 64=0.0%, >=64=0.0%
issued : total=r=7195109,/w=0,/d=0, short=r=0,/w=0/d=0

Run status group O (all jobs):
READ: i0=28106MB, aggrb=95934KE/s, minb=95934KB/s, maxb=95934KE/s, mint=300002msec, maxt=300002msec

Disk stats (read/write):
vdd: i0s5=7F195108,0, m9ﬁge=0f0, ticks=9346310/0, in_queue=9344782, util=100.00%
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D Hﬁ .L:H.E SESNs R =

SRR = EZ1IERAIDAE

RAID ( Jh37HZE2 U445 , Redundant Array of Independent Disks ) BILUGS MESESINR , WR— 1 IS
BFEFIE , LIRSEIERES HeefInT R, R ERARSBHEMFBSF—MERKER. BRIRAIDBE S
F , LIFEN4ERAIDO, RAIDT. RAIDOTFIRAID10, iRIBEIRIRAARR , #AMFIEERT—RBEEHIK
WRBIEEAIEENRE. BREAEE. Bt EERSESH M.

AT 2AERAIDIRAHIXIELER

RAIDZ4y RAIDO RAID1 RAIDO1 RAID10
SRS Ewﬁ% Ewﬁ%
. WRSRFHENRORAD, BIEAN  SOEE, B o b
o FEFIh R BROAESIEE T D
BENaNSE =
RAID1 RAIDO
EEHAILHTT , BSOS i
. FILGAEISHEING (sERRADOE - LU epraporRADTS
S5 SR s ESREE IR 3
ﬁﬂgéﬁ/j\é{;;;;mﬁ#m X e emm |
X rad=]
- REMETR SRR, GRFE LT e, B
= qis; 4 Abgé w ; = = =/ =
S B RS S S SR ey | RO
g | NVOHBERI , FESET s E@f‘ﬂfgg? ﬁggigﬁgﬁ'ﬂ?
L MR T BN E A EETRE | e i
58 NOHIESTES  HF, RAIDOTASEEE

R ghzm i N fe:

TEN BT ERAREN = =22 S RAIDORES,  Linux IR T mdiEREREETERAIDIRS |, 19
LMEERImdadm T ERiEARAmdAiELR,

53 126 centos ~]# fdisk / /d | grep Linux | grep -v wvda
] 83 Linux
Linux

Linux
Linux
83 Linux
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ZFZEmdadm ( LACentOS 5141 )

install mdadm -y
5 5 security
Setting up Install Process
Loading mirror speeds from cached hostfile

solving Dependencies

= Running transaction check

Package mdadm.x86 64 €

--= Finished Dependency Res

Dependencies Resolved

Total download
Installed size:
Downloading Packag
mdadm-3.3.2-5.el6.x86_64. | 345 kB Be:ee
Running rpm_check_debug
Running Transaction Test
Transaction Test Succeeded
Running Transaction
Installing : mdadm-

Verifying : mdadm-

Installed
mdadm.x86 64 9:3.3.2

Complete!

{FEHEmMdadmelZRAIDO

[rnntéUMZEEZIEEZEEHtDS ~1# mdadm --create /dev/md@ --level=0 --raid-devices=4 /dev/vd[cdef]l
mdadm: Defaulting to version 1.2 metadata

mdadm: array fdev/md8 started.
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i : BlEERAIDT, RAIDO1. RAID10RI&IFHERAERA/NISXEIZERAID |, LIBRIIHETERIRE.

{ERmMkfsBIESHZ 5t

[root@VM_63 126 centos ~]# mkfs.ext3 /dev/mde

05 typ X
Block s 196 (Log=2)
Fragment =4896 (log=2)
Stride=128 blocks, Stripe width=512 blocks
2621440 inodes, 18477856 blocks
blocks (5.06%) reserved for the super user
t data block=0

(5=4294067296

;tored on blocks:
163840, 228376, 294912, 815200, 884736, 1605632, 2654208,

Writing inode tables
Creating journal { 8 s): done
Writing superblocks Files em accounting information: done

This filesystem will be automatically checked every 24 mounts or
hichever comes first. Use tune2fs -c or -i to override.

EEAA RS

[root@VM 63 126 centos ~]# mount /dev/md0® mde/
[root@VM 63 126 centos ~]# tree mdB
mde

" -- lost+found

1 directory, O files

{EEmdadmiic & 344
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HESHERFUUID :

[root@VM_63 126 centos ~I]# mdadm --detail --scan

A0

AFRAY /dev/md® metadata=1.2 name=VM 63 126 cento 3 11 Bc29c5: 7d739349

PUTLA T anfEBImdadmBcE X4 -

vi /etc/mdadm.conf

T EMREERE  EINEANUTERS :

DEVICE /dev/disk/by-id/virtio-3814=#211D-part1
DEVICE /dev/disk/by-id/virtio-3#t4=#22ID-part1
DEVICE /dev/disk/by-id/virtio-247£23ID-part1
DEVICE /dev/disk/by-id/virtio-3814=#24ID-part1
ARRAY Zi5iZ & E&E metadata= UUID=

AM5179 : ARRAY /dev/md0 metadata=1.2 UUID=3c2adec2:14cf1fa7:999¢c29c¢5:7d739349
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O EAS
SRR EBIEELVMIZES

LVM ( Logical Volume Manager , ZiE56E1R ) @EEEZIS X FEY—MNBIEE |, aLUGH#HER S X LD
JHEREIA/NEIPE ( Physical Extents ) 85T , ARIAV#ER S XA LKIFEIR—ME4E (VG , Volume Group )
FEVGLRILABIEZES ( LV, Logical Volume ) , LV ERILIBREN MRS, ILAERAUDSGHSHE | BES
57 XAESIIN Sk, ERENTEEEREES XIS, VMIERETE#HREEHERRANSE -

o NHRFABZIRTYIEHENA/N , JUSHESNHE L | NS a LIWSE3NMTBREM R EHERLVME!
E—MEIE 1 2TBRIB AU RS

o FALIESSEBEESA/)N  AREEMIHEEHIHK | SLVMEBENTELEHEERIFKE |, SRILARRY
SOEMRBFREESERNANTRSEH L | AESE NS5 [BRIFIIZEILVMEEFHTT SR(F

ENT BN ER=REN M R EEEIT LVM S BT LIESEEAR/ NS R S,

[rnnt@UM_53_1¢n centn ~]# fdis k 1 | grep vd | grep -v vda | grep -v wdb

7 GB,
. 10.7 GB, ytes
/dev/vde: 10.7 GB, 10?3?41J44n ytes

SRS (PV)
PATLA TSRl — MRS -
pvcreate B IKIZ1 ... HRIKIEN

[root@VM 63 126 centos ~]# pvcreate /fdev/vdc /fdev/wdd fdev/vde
Physical volume "/dev/vdc" successfully created

Physical volume "/dev/vwdd" successfully created
Physical volume "/dev/wde" successfully created

4T pvscan . Ivmdiskscan . pvs . pvdisplay #IEEEE S SEENERFZFHIES
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root@M_63 126 centos ~

Jde 10.00 GiB]l LVM physical volume
Jde 10.00 GiB] LVM physical volume
Jdev/v 10.60 GiB] LVM physical volume
3 LVM physical volume whole disks

B LVM physical volumes

BIEESAE (VG)
BUTA TS Bl A -

vgcreate [-s $8TEPEA/N BESZ VISR

[ro ntéﬁ.’ M 63 126 centos ~]# vgcreate lvm_demo® /dev/vdc /dev/vdd
Volume group "1wm_demoB" successfully created

BIESSAE T LAGER vgextend BAER FIEREIREE RKESEPHMIFHIIES

[root@VM_63 126 centos ~]# vgextend Lvm_demo® /dev/vdf
Volume group "Lvm_demo8" successfully extended
Pri ] ) P

58 vgs . vgdisplay HFipSEBEEIRRATHIEA !

[root@VM 63 126 centos ~]# wgs

VG #PV #LV #5N Attr  VSize VFree

lwm demo 3 © @ wz--n- 29.99g 29.99

BIEZES (LV)
SRBHABIARE | EFRALIHARTAEIR (V) T , ST TR OBis

lvcreate [-L ZEEEA/N[ -n IBIEEEER] VGER

[root@WM 63 126 centos ~]# lvcreate -L 8G -n 1v_8 1vm_demo

Logical wvolume "1v_B" created

XEIE T —18GHIT N Iv_0"HIZIEE,
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LRI ERS pvs ap ST LA R BVdcIPERR ERT -

root@M_63_126 centos ~1# pvs
PV VG Fmt Attr Pbl*e PFree
fdevi/vdc  1Twm_demo 1wm2 a-- 0.08g 2.88g

/e d T1wm_demo 1wm2 a-- : g 10.08g
fdev/vde 1wvm_demo 1vm2 a-- 10.00g 10.00g

BIEESHE 58
UTLI R STEOIRITANBIRG O STHRS -

mkfs

[root@M 63 126 centos ~]# mkfs.ext3 /dev/lvm_demo/1lv 8
fs 1.41.12 (17-May-2818)

Block (log=2)
Fragment size=4096 (log=2)
5 =0 bloc Stripe width=0 blocks
inodes, 52 blocks
} reserved for the super user

3 blocks per group, 32768 fragments per group
inodes per group
5uperblnck backups stored on blocks:
32768, 98304, 163240, 229376, 294912, 819200, 824736, 1605632

Writing incde tables: done
Creating journal 8 blocks): done
Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 27 mounts or
180 days, whichever comes first. Use tune2fs -c or -1 to override.

{£A mount apSHERIZHRS

[root@VM 63 126 centos ~]# mount /dev/lwm_demo/1v 6 wvgd/
[root@M_63_126 _centos ~]# mount | grep Lvm

/dev/mapper/lvm_demo-1v @ on /root/vgl type ext3 ([ rw)

oS REEE R SUFER G/
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P Ay —
“‘HIBHE
HVCEEBRIRAT , VEENSY B, BTUTHSY BZEEX/

lvextend [-L +/- IEHBE] BIELERREZ

[root@VM 63 126 centos vgBl# lvextend -L +4G /dev/lvm_demo/1v 8

Size of logical volume 1wm_demo/1v_© changed from 5.00 GiB (2048 extents) to 12.80 GiB (3072 extents).
Logical wolume 1v_© successfully resized

XEXNREN v 0O'HIZIESY B TAGK/\I= a,
IEFER pvs eI LARIIvdc B2 R |, vddiEfER T 268 :

[root@M 63 126 centos wgBl# pvs
VG Fmt Attr PSize PFree
lvm_demo 1vm2 a-- 1[I [I[Ig E‘I
1vm_demo 1vm2 a-- :
1vm_demo 1vm2 a-- IDDm HIM@

W REY BREESHAN , EEZ FHNNHERFHERZ #HITY B8R |, iXBFEA resize2fs K BXHR
FRIN

[rnntﬁUH 63_126 centos wgBl# resize2fs /dev/lvm_demo/1lv_8
: 1.41.12 (17-May-2018)
tan at /dev/1vm_demo/1v_© is mounted on /root/vge; on-line resizing required
pld dE-C_leCkJ = 1, new _desc_
erforming an on-line resize of / m_ flv_B8 to 3145728 (4k) blocks.
he filesystem on fdev/lwm_demo/lv 8 is now 3145728 blocks long.

s wgBl# df -h
5 e Used Avail Use% Mounted on
7.89G 1015M 6.3G6 14% /
//mapper/lvm_demo-1v_6&
126G 549M 116G 5% Sroot/vgo

LRI R df apS R LABEIV ORI/ NERIERN12GT .,
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