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1.4 Ceph/Jiis 2225

FECeph' B W LR AL [ Wb 2238 7 2 PR 22 28 A
Falheedh, Yok edE R HCeph-Deploy THAKHE; F
BN R H T #E — 8 — R BB & Ceph 2 B,

TBMEA B TIREN S, anlE F-3)# 2 OpenStack
—FE. Hig, BVCHTFWFE KMo APk
B B, N 4B anfa i Ceph-Deploy T A
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1.4.1 Ubuntu/Debian?ZiiE

AR 4 a0 458 F Ceph—Deploy I B R pRis i
CephfERE, JTIRZ AT A — FCeph-Deploy T.HHI%1
. Ceph-Deploy T B id SSHT %42 31 & SRS

IS AT — RIIAK 76 BiCeph TR AT
Ceph-Deploy & #. 5 H [ i 1. 42 Ceph B P HEZE [ BRI\ %2
T H. ART9KIEFEUbuntu/Debian REE T WAl R
% 4 Ceph Bt «

IILP

1) FcECeph APTH.

root@localhos t:~# echo deb http://ceph.com/debian-{ceph-
stable-release}/ $(lsb_release -sc) main | sudo tee
/etc/apt/sources.list.d/ceph.list

2) UNHIHAPTYEkey .

root@localhost:~# wget -



O -'https://ceph.com/git/?
p=ceph.git;a=blob plain;f=keys/release.asc' | sudo apt-key
add -

3) HHE IR H %3 ceph—deploy.

root@localhost:~# sudo apt-get update &&sudo apt-get install
ceph-deploy -y

4) BCE ST Ahosts A,

root@localhost:~# cat /etc/hosts
192.168.1.2 nodel
192.168.1.3 node2
192.168.1.4 node3



5) MCE T RSSHEB M &, X2 AT I
if i 2] i Ceph—Deploy T B A ik SSHT A #5221 %715
ARG EE, R BERIE R . FisEssh-keygenfn &2
Jo, Em T LT AR

root@localhost:~# ssh-keygen

Generating public/private key pair.

Enter file in which to save the key (/ceph-
client/.ssh/id rsa):

Enter passphrase (empty for no passphrase) :
Enter same passphrase again:

Your identification has been saved in /ceph-
client/.ssh/id rsa.

Your public key has been saved in /ceph-
client/.ssh/id rsa.pub

6) Hffilkey 2519 o

root@localhost:~# ssh-copy-idnodel
root@localhost:~# ssh-copy-idnode?2
root@localhost:~# ssh-copy-idnode3

7) £ AT ceph—deploy iR &4 i —EEfid B
A, el —NHEE, #Fliiny-clusters



root@localhost:~# mkdir my-cluster
root@localhost:~# cd my-cluster

8) GIEERE (Cluster) , #EFHImonitor i

root@localhost:~# ceph-deploy new {initial-monitor-node (s)}

%4 -

root@localhost:~# ceph-deploy new nodel

9) HCE Ceph. conft & A, 7~ XAF BRI
11, A DARYE B G AT A SRR AN . BARLE
WA A+ 5 2= 4H

[global]
fsid = 67d997c9-dcl3-4edf-a35f-76fd693aalls8
mon initial members = nodel,



node?2
mon host = 192.168.1.2,

192.168.1.3
auth cluster required = cephx
auth service required = cephx

auth client required = cephx
filestore xattr use omap = true
<l——=—- DL bRy 2

ceph-deployZhil Al

-_————>

public network = {ip-address}/{netmask}
cluster network={ip-addesss}/{netmask}
<M== PL_EPRAS I 22 33545, BRI R 2



public network, —MAEHRREE CIAPILE, BERE N2 AR X 2% 73 T

X H P E A E L2 BUER

10) Z&ECeph Pl &5 Ao

root@localhost:~# ceph-deploy install {ceph-node} [{ceph-
node} ...]



(P

root@localhost:~# ceph-deploy install nodel node2 node3

11) 3rEUEZHkey, =fFEmy—cluster H 3 FARJL

Mkevo,

root@localhost:~# ceph-deploy mon create-initial

12) Wl teti .

root@localhost:~# ceph-deploy disk zap {osd-server-name}:
{disk-name}

P

root@localhost:~# ceph-deploy disk zap nodel:sdb

13) #E£50SD,

root@localhost:~# ceph-deploy osd prepare {node-name}:{data-
disk} [:{journal-disk}]



%40

root@localhost:~# ceph-deploy osd prepare nodel:sdbl:sdc

14) Ji&0SD,

root@localhost:~# ceph-deploy osd activate {node-name}:
{data-disk-partition} [:{journal-disk-partition}]

P

root@localhost:~# ceph-deploy osd activate nodel:sdbl:sdc

15) 43 Kkeyo,

root@localhost:~# ceph-deploy admin {admin-node} {ceph-node}

(P

root@localhost:~# ceph-deploy admin nodel node2 node3




16) ZGadmin keyIRALFR .

root@localhost:~# sudo chmod +r
/etc/ceph/ceph.client.admin.keyring

17) EHEEEFIRS, R ZactivetcleandR

Al IEH Y

root@localhost:~# ceph health

N

27 3Ceph AT HESFAF U R .

O EE SRR &, B A 3 CephZE BEH IS (e 2
AT B AFNTPAR 4552 ,

@XF PR — M, RN CephyRAE 51 AT I =
WBERR, RO INEZ LA B AR



1.4.2 RHEL/Cent0SZ:2%

A EFE P — FLERHEL/Cent0S & 48 K fna] ik 2
BECephZEFT,

1) FZE Ceph YUMJE.

root@localhost:~# vim /etc/yum.repos.d/ceph.repo
[ceph—-noarch]

name=Cephnoarch packages
baseurl=http://ceph.com/rpm-{ceph-release}/{distro}/noarch
enabled=1

gpgcheck=1

type=rpm-md

gpgkey=https://ceph.com/git/?

p=ceph.git;a=blob plain;f=keys/release.asc

2) FHTIR I H %2 ceph—deploy.

root@localhost:~# yum update &&yum install ceph-deploy -y

3) MCE &1 sihosts XA



root@localhost:~# cat /etc/hosts
192.168.1.2 nodel
192.168.1.3 node2
192.168.1.4 node3

4) BeE AT SSSHA A & 5%, I SSH T A&
PNEWERS A, DL IEEM . %iAssh-keygen
, TEF AT H DA T N

root@localhost:~# ssh-keygen

Generating public/private key pair.

Enter file in which to save the key (/ceph-
client/.ssh/id rsa):

Enter passphrase (empty for no passphrase):
Enter same passphrase again:

Your identification has been saved in /ceph-
client/.ssh/id rsa.

Your public key has been saved in /ceph-
client/.ssh/id rsa.pub

5) ¥ Nlkey 2 &7 M,

root@localhost:~# ssh-copy-id nodel
root@localhost:~# ssh-copy-id node2
root@localhost:~# ssh-copy-id node3

6) TEFAT ceph—deploy it F8 HH = A2 pli— LE g B
A, #elE—NHEz, Hliiny-clusters,



root@localhost:~# mkdir my-cluster
root@localhost:~# cd my-cluster

7) BIEER (Cluster) , EPEFHmonitorT

root@localhost:~# ceph-deploy new {initial-monitor-node (s) }

14 -

root@localhost:~# ceph-deploy new nodel

8) MCE Ceph. confRLE A, wPISCAFRERIA
{1, W LARYE B 2 IF OCHEAT A DA AT . B
WA ILA T E 24 .
[global]

fsid = 67d997¢c9-dcl3-4edf-a35f-76£d693aalls8
mon initial members = nodel,



node?2
mon_host = 192.168.1.2,

192.168.1.3

auth cluster required = cephx
auth service required cephx
auth client required = cephx
filestore xattr use omap = true
<l === A7

ceph-deployERil i

—_———>

public network = {ip-address}/{netmask}
cluster network={ip-addesss}/{netmask}
<M== DL AN 2 A2 BT 38350 43 B 2



public network, —fAHGZE XIHAPILE, SRR MEE P27 TT

A}

X EH A E A H L ZRUER

9) % %&Ceph B 5711 M.

root@localhost:~# ceph-deploy install {ceph-node} [{ceph-
node} ...]



P

root@localhost:~# ceph-deploy install nodel node2 node3

10) FKEUZHkey, =1Emy—cluster Hx FAERJL

Nkeyo

root@localhost:~# ceph-deploy mon create-initial

1) #laatetit .

root@localhost:~# ceph-deploy disk zap {osd-server-name}:
{disk—-name}

(g

root@localhost:~# ceph-deploy disk zap nodel:sdb

12) #£50SD.




root@localhost:~# ceph-deploy osd prepare {node-name}:{data-
disk}[:{journal-disk}]

P

root@localhost:~# ceph-deploy osd prepare nodel:sdbl:sdc

13) BEOSD,

root@localhost:~# ceph-deploy osd activate {node-name}:
{data-disk-partition}[:{journal-disk-partition}]

(P

root@localhost:~# ceph-deploy osd activate nodel:sdbl:sdc

14) 43 KRkeyo

root@localhost:~# ceph-deploy admin {admin-node} {ceph-node}

(P




root@localhost:~# ceph-deploy admin nodel node2 node3

15) Z5admin keyRALFR o

root@localhost:~# sudo chmod +r
/etc/ceph/ceph.client.admin.keyring

16) EFERMEFIRS, MR ZactivetcleandR

Al IEH Y

root@localhost:~# ceph health
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SR R SERADOS . JETRADOSSLFL I Ceph FS, FET
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(2) F:AlAELIBRADOS

LIBRADOS 2 ) Bh it & X RADOSBEAT fil G Al 22, 5
a] FEIRAEAPT, DU B3R TRADOSHEAT M T %
TEFRIHMAZ, RADOSE —MN A GRS, HI,
LIBRADOS S [FJAPT 2 1 5t X G AF-A# Th A ) . RADOSK:
FCHIF &, BT L) R A LIBRADOS APTHLHECHICHH
Fio ¥ b, LIBRADOSHNZET-H b & 1IN AL T [A]
— G LAY, TR RR A HIAPT . S FH U F A HL )
LIBRADOS API, )5 ilid socket 5RADOSEERT 1)
T REAE I e A R HRAE

(3) LENH#EO

Ceph " JZ W F#: k& 7 RADOSGW (RADOS
Gateway) . RBD (Reliable Block Device) FlCeph
FS (Ceph File System) , Hr, RADOSGWAHRBD 2 7E
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ZIRESTful APTEMIIE,  LUAEAH SR A7 fifh N IT
RATF » RADOSGWHEHERAPTHH S 2 I B /5y, {HAEZRS3
aiSwift LIBRADOSHIEHELLMEEE, Kk, JF&#&E N4Er
St ORI R SRIEFEH . RBDIFRAL T —ANbRifE R B 5
SO, TR 5T BRG]
volume. HFHJ, Red Hat &K RBDIXBHEE i AE
KVM/QEMUH, PR = B2 SUL U7 iR PEBE -

(4) MHE
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RN TR, BlnFE T LIBRADOS B 42T K& % B A7
it N, & T-RADOSGWIH K IR0 RAEfE N, % T-RBD
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2.2 RADOSZE A

RADOS R EEH M NI i, WE2-2F17.

1) 0SD: HH#LH Al AR RHIAEOSD (Object
Storage Devices) HRHIEERE, TTAFHEETEH
ObjectsZi#E .

2) Monitor: Hi/b&EMonitors IR E . /I
PIREERE, 757 #Cluster Map. Hrf1, Cluster
Map/2 % NRADOS R W S BEA A 45 1), 5 BRAR A Fh 1Y)
FTE R RAEMBEHESEE BB 3K .



%12-2  RADOS R Gt 284 7R

XTTRADOS R 58, W R AL ZVE BATEER 70 A& R Ig 1)
H N ESFIMon A 151, BRI, M Client M B iHAHYS
PbBcfai L, e g N R At L



2.2.1 Monitor/+28

1IEanH: 44, Ceph Monitorsg 1 57 N AN EELE T
BATIRGLIY, X85 AR HH 4R 9P SRR B 01 ST 4P 1%
JPRRIRHEN), &R RS EHEER
H . Ceph monitor mapf.F50SD Map. PG Map. MDS
MapFICRUSHZE, X EeMaptli GiFR WA HMap.

1) Monitor Map. Monitor Mapf.F54 J<monitor
R e E R, H A EIECeph&EREID, WIEFM
AANTPHIHE A, 15, "EbA76 1 AR RRAME B UL
BTSSR, ATRLEE L a4 & A monitor map.

#ceph mon dump

2) 0SD Map. OSD Mapfil#fi—itw HEMEE, W4
FEID, GIEO0SD MapI i AME B HEBUER, LK



pool HHHKAE ., pool 1447 pool IID. ZEHY, RIA
5 H UL KPGP, BFEOSDE S, WiEE. R, B
5. BOH A I BE A0SDENE B AT LB ST A
a2 AELERFIIOSD Map.

#ceph osd dump

3) PG Map. PG MapfLffi HHIPCHRA . I [HJER. #%
HrHI0SD MapFIRRA S S 2 L], DL &
wEEIE R, AR, tEREEANPG ID. MREH. R
A OSDHPIRAS PAAIR G H A VNS B, vl LUER DL

Fr S KEEPG Map.

#ceph pg dump

4) CRUSH Map. CRUSH MapftoFE£EBELEAE 1 515
B, W E R G5 R R A B B 8 S s A
B A PlE PL N iy & E CRUSH Map.



#ceph osd crush dump

5) MDS Map. MDS Mapf¥EA7fi& *4HIMDS MapHIhR
AEE B Y HIMapI(E B B0 TE] . FdR ATk
#EPOOL 1D, £EFEMDSH H FIMDSARAS, Wdd L R dr 4
BHEERMDS Mapfs B.

#ceph mds dump

CephRIMONJR 25 A1 FHPaxos (IS4, HE4 k5 4]
TEAi# N — S Ceph Moni tor 3k & P LR
AR SS T2 NCeph£RFE4EY A6 % FMap, FFMRSSH
SR WG 1% L DA S F A AR R T o B it FH I
fhEEE T p 72 SUIAG 7 I 508 T-Monii tor I BfMap i 3T
RIEIA

Ceph Monitorze MNgEEH W SFH AR, 85 M
THATEREMNRATI, KA. ATTHFICPU,
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NGB A 2 R) RAF Ak H A&

— A CephBEAF L& 2 MMonitor T L. —
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FEAE TR — 2o A SR SR T FH Paxos FESERF . 1E
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WA M ERE S AT A, X EEE
Monitor ™M4/Z&3. M TMonitor T/EEEE NS, —F
DL by s AR A8 19 RN Z S RT FHI, DA SEALSE
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2.2.2 Ceph OSDJ]4)

Ceph OSDs&Cephf7fifi BEfF s FZEHI A1, Ceph
OSD¥ £ LAxS G 18 A7k B A A o B AN s ) B
fisE b, SE R R P B ) AR 46K 22 350 72 R OSD
deamonigE FE >RSI -

CephBEfF — MG HLER L Z24N0SD, X TARA LS
FefEIE R, Client¥ij MCeph Monitor3fRE{Cluster Map
ZJa, Client¥s H 4% 50SDEHTI/OMAEHIZC H., A
P75 ECeph Monitor i, XMHAAEHE RS IIFEE N
Wik, RO ERE IR A R R, BERA
FAh A SN ) 2 E A A

CephiZ.UIhRE4FME IR S AT 5. B P, B
R B R —3 M. X T-Ceph 0SDIM S, HTHEEME
ARE, Cephffitilid s AifE 21 m b i B AS R ST,
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e, JuHE N ERE B 1A Ceph 0SD Deamonft
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Kl2-3  OSDELIREAFNiE 1]

Ceph OSDERAEAZIAE— A 2L inux 7y X HIH) 2L
REALRBNEE 1, Linux4y X AT LLEBTRES, XFSE#EXT4
g X, SCPE RGN RE RN ) 1 2 hr iz —,
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1) BTRFS: TEBTRFSICAH 22 4t 1OSDAH b T XFSHN
EXTAEAE T S UF e . BTRFSH AL A A LL T4

\\\\\

« I JEME (scalability) : BTRFSHE ZEH#it
H bR R R BB S R G R ZE 3K
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silent corrupt CARHEER) FIHIL. MiE5 R
Bt I BN — R
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2) XFS: —MrmtERe ) HESUF RS, XFSHy I 4E
AR, A RS 4. H Al
CentOS THAHXFSHLVMIE NERINHI S/ RS0 XFSH 3
LR R
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« XESYE N —3KPTEE. AT, JF BAEEFRE S
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3) Ext4: FIURY RBXMHFRSG, £LinuxRA T
) HE RS, RExt3 RGN G 4k A . HF
CEL SR/

« KBRS Extd RG] R E L
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IR B SCAH B R FH D 93 25T 1
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Z

« P ARG A Ext AR AR X Pbrid
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Ceph OSDIERJZ A RGN RIEIEH TR =&
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key/valuelE Rk FfiExattr nameflixattr value, If
PRI AL B 22 AR e 0 ROe RS B 1% Ext4 3
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TEIBR I EE ST, M EExt4 A KRG AT 4 52K
W, 4RT, BTRESFIXFSH — L A B BR & XATTR.

Cephfli FH H G &40, andgin 1 BTRESHIXFSHY
0SD. TEFEATEHE B 5 & A7k s 2 A, Ceph By Sk £ ds
BANFN— A BB IX, 1% X IR FR N journal
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[FISSDRERE B/ X, HZE— AN RS, fEIXFIL
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journal FFEE 3 5 & A7 [F D, BEFR5s. BRIAMENL
Fo 10GBsZi% jouranl BJH HIHIK/N, {H journal %5[H]
BKHRLT . Cophffi F journal 54 % 5 T A0 1 & A%
P —FE . journal S ¥FCeph OSDIHAEIR AN KIS
AR — NN E N E BB AE L MES A



journal, PRJGRIBIEISCH RS, X4 T RS2
YIS TR K& I 5 AN e . {8 FSSDEEAE DY journal £ fg
PAFH B PERE . TEXFME LT, FTA IR b
SEAEAS S NI E#SSDH &, RERIF 2. Fr
LL, —MAEOL S, 8 FSSDAE A0SDE journal ] LA 4%
LR TR A E o

54540 1) 43 A0 B A7 g AN E], RADOSH K 4R &
mnr.

O L5 20b ject f5, FHCluster Mapifid
CRUSHUHE I A 22 A 3R T7 20 A ST 20 B A7 i %
HINE . A ARG SO 2B ) B FIB 1 ockMap
BT,

@RADOS 7R 43 HFI FH 7 OSDHI A Redsr i, B AT 5%
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2.3 RADOSSLIBRADOS

LIBRADOSHEHR /& % /= S FH >R 7 [M]RADOS 3 R A7 i
. CephfAfSERFIR ML [ IH BB E M, HT%
Jii 5 Ceph Monitor 50SDAZ H., LIBRADOS LN
Ceph Client#Zfft | IX~ThfE, LIBRADOSHI & #AE
RADOSH RAFA# 32 H o JITA Ceph %/ S 7] LA
LIBRADOSELIBRADOS H 35 2% ) A [F] Ty & A X B A7 i =2
H., LIBRBDFILIBCEPHFSHLAIA T tkThee. FRAT LA
LIBRADOS EL # FllCeph a2 H. (UntCeph3fe 75 1) 3 FH #%
FPv Cephiz H1455) o TNIHIAZ (& SAfdk (1) 22 3R

¥ 14 3RELLIBRADOS.
%253 Eﬁﬁ%ﬁ/@*ﬁo

%325 AIEI0.E N3,



HAL . KRHNER.

LIBRADOSZERJ I, wnE2-5F7~o



K2-5 LIBRADOSZER



SRR ARG B A Librados B —rados,
T oRAX N radosfilliE—Aradosclient, radosclient
BE3NEERE (finisher. Messager.
Objector) o FHiRFEpool BN N FJioctx, fEioctx
FREHE K Blradosclient. I Hosde XA Bx) Bosd
K, 5 OSDREATIEAS i M1 K o

THE 4 B 4BLIBRADOSACIE = . Javall = fll

Pythoni& & 7~
1. LIBRADOS CiE = 743

T AZLIBRADOS CiEk = /il

#include <stdio.h>
#include <string.h>
#include <rados/librados.h>
int main (int argc, char argv*¥)
{
/> PR AR LA ST 75 2



*/
rados_t cluster;
char cluster name[] = "ceph"; / | SRR

char user name[] = "client.admin"; / /8B AR
£, X B

admin
uint64 t flags;
rados ioctx t io; //rados N Ak

char *poolname = "data"; // BFz



pool#

char read res[100];
char xattr[] = "en US";
/* FRESEAIIE I

*/
int err;

err = rados create2 (&cluster,
user name, flags);
if (err < 0) {
fprintf (stderr, "$s: Couldn't create the
cluster handle! %s\n", argv[0], strerror(-err));

exit (EXIT_FAILURE) ;
} else {

cluster name,

printf ("\nCreated a cluster handle.\n");
}

/* BEURC E SO R B A

*/

err = rados conf read file(cluster,
"/etc/ceph/ceph.conf");

if (err < 0) {



fprintf (stderr, "%$s: cannot read config
file: %s\n", argv[0], strerror(-err));
exit (EXIT FAILURE) ;
} else {
printf ("\nRead the config file.\n");

*/
err = rados conf parse argv(cluster, argc, argv);
if (err < 0) {
fprintf (stderr, "%s: cannot parse command
line arguments: %s\n", argv[0], strerror(-err));
exit (EXIT FAILURE);
} else {
printf ("\nRead the command line
arguments.\n") ;
}
/xR

*/
err = rados_connect (cluster);
if (err < 0) {
fprintf (stderr, "$s: cannot connect to
cluster: %$s\n", argv[0], strerror(-err));
exit (EXIT FAILURE) ;
} else {
printf ("\nConnected to the cluster.\n");
}
/ /B



radosfifl

err = rados ioctx create(cluster, poolname, &io);
if (err < 0) {
fprintf (stderr, "%$s: cannot open rados pool
$s: %$s\n", argv[0], poolname, strerror (-err));
rados shutdown (cluster) ;
exit(EXIT_FAILURE);
} else {
printf ("\nCreated I/O context.\n");
}
YASPSE S

err = rados write(io, "hw", "Hello World!", 12, 0);
if (err < 0) {
fprintf (stderr, "%s: Cannot write object
\"hw\" to pool %s: %s\n", argv[0], poolname, strerror (-
err));
rados _ioctx destroy(io);
rados shutdown (cluster) ;
exit (1) ;
} else {



printf ("\nWrote \"Hello World\" to object
\th\n . \nn) ;
}
/ /R G E

err = rados_ setxattr(io, "hw", "lang", xattr, 5);
if (err < 0) {
fprintf (stderr, "%s: Cannot write xattr to
pool %s: %s\n", argv[0], poolname, strerror (-err));
rados _ioctx destroy(io);
rados shutdown (cluster) ;
exit (1),
} else {
printf ("\nWrote \"en US\" to xattr \"lang\"
for object \"hw\".\n");
}
rados completion t comp;

/I H\FED

rado sl e

err = rados aio create completion (NULL, NULL, NULL,



&comp) ;
if (err < 0) {
fprintf (stderr, "%s: Could not create aio
completion: %s\n", argv[0], strerror(-err));
rados ioctx destroy(io);
rados shutdown (cluster) ;
exit (1),
} else {
printf ("\nCreated AIO completion.\n");
}
/* Next, read data using rados aio read. */
/] R

err = rados aio read(io, "hw", comp, read res, 12,
0);
if (err < 0) {
fprintf (stderr, "%$s: Cannot read object. %s
%$s\n", argv[0], poolname, strerror (-err));
rados ioctx destroy(io);
rados_shutdown (cluster) ;
exit (1),
} else {
printf ("\nRead object \"hw\". The contents
are:\n %s \n", read res);
}
/1 FERR R AR SR

rados wait for complete (comp) ;

/] B



completefif

rados_aio release (comp) ;
char xattr res[100];

[/ FHT R
err = rados getxattr(io, "hw", "lang", xattr res,

S);
if (err < 0) {
fprintf (stderr, "%s: Cannot read xattr. %s
%$s\n", argv[0], poolname, strerror (-err));
rados _ioctx destroy(io);
rados_shutdown (cluster) ;

exit (1) ;
} else {
printf ("\nRead xattr \"lang\" for object
\"hw\". The contents are:\n %s \n", xattr res);

}
/| BT R R



err = rados rmxattr(io, "hw", "lang");
if (err < 0) {
fprintf (stderr, "%s: Cannot remove xattr. %s
%$s\n", argv[0], poolname, strerror (-err));
rados _ioctx destroy(io);
rados_shutdown (cluster) ;

exit (1) ;
} else {
printf ("\nRemoved xattr \"lang\" for object
\"hw\".\n") ;
}
/ /BTG
err = rados remove (io, "hw");
if (err < 0) {

fprintf (stderr, "%s: Cannot remove object.
%s %s\n", argv[0], poolname, strerror(-err));
rados ioctx destroy(io);
rados_shutdown (cluster) ;
exit (1) ;
} else {
printf ("\nRemoved object \"hw\".\n");
}

rados ioctx destroy(io); / /%



iolFxX

rados shutdown (cluster); / /BB A

2. LIBRADOS Javail = 7/l

NI ZLIBRADOS Javaif =~ .

import com.ceph.rados.Rados;
import com.ceph.rados.RadosException;
import java.io.File;
public class CephClient {
public static void main (String args[]) {
try {
/[ FRIEH



Rados cluster = new Rados ("admin");

System.out.println ("Created cluster
handle.") ;

File f = new
File("/etc/ceph/ceph.conf");

/[ CREEC B S

cluster.confReadFile (f);
System.out.println ("Read the

configuration file.");
/[ EREERE
cluster.connect () ;
System.out.println ("Connected to the
cluster."m);

} catch (RadosException e) {

System.out.println(e.getMessage () +":"te.getReturnvValue());
}



3. LIBRADOS PythoniE & 7~

TR AZLIBRADOS PythoniZ = /<l

#!/usr/bin/python

#encoding=utf-8

import rados, sys

cluster = rados.Rados (conffile="'/etc/ceph/ceph.conf') #IRHL
B

print "\n\nI/O Context and Object Operations"
print "=================================
print "\nCreating a context for the 'data' pool"

if not cluster.pool exists('data'):

raise RuntimeError ('No data pool exists')

ioctx = cluster.open ioctx('data') #3RHL

poolff



1o bR CHIE

print "\nWriting object 'hw' with contents 'Hello World!' to

pool 'data'."
ioctx.write ("hw", "Hello World!") #FHEANG

print "Writing XATTR 'lang' with value 'en US' to object
'hW'"
ioctx.set xattr("hw", "lang", "en US") #BLEN BB

print "\nWriting object 'bm' with contents 'Bonjour tout le
monde!' to pool 'data'."

ioctx.write ("bm", "Bonjour tout le monde!")

print "Writing XATTR 'lang' with value 'fr FR' to object
lbml \AJ

loctx.set xattr ("bm", "lang", "fr FR")

print "\nContents of object 'hw'\n----------""-"""""“"-"---———- "
print ioctx.read ("hw") # O 5



print "\n\nGetting XATTR 'lang' from object 'hw'"
print ioctx.get xattr ("hw", "lang") #ELHON GUE

print "\nContents of object 'bm'\n----------------—-——————
print ioctx.read("bm")

print "\nClosing the connection."
ioctx.close () # 5 H]

1ol

print "Shutting down the handle."
cluster.shutdown () SRR






2.4 RFE/NGG

A B M\ B A E BT T CephZEH, #4CephZE )4y
NFERATfil RARADOS . 2 T-RADOSSEER JCEPHFS, 2
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Xt G A7 A — F i Hash Al Ceph f CRUSHAE 125 2 13 1]
LA £ s 2 A 592, 7EAamzon Dy anmo% (17 fik
RGP R —F M Hash B, FFHNEM TR 240
ft.. OpenStackHJSwiftXf GA7ME RFE WA H T —Bhk
Hash®&iZ%,

CRUSH (Controlled Replication Under
Scalable Hashing) f&—#i2&:T 0y BE MLz Tl i 7
iy EHIMEE. Cephfe AR A0 A7 R4

(PBRIIEARA S H BT SR &) mikite), #
R R, A% [ A 11165 73 A A 4
;. FREERFEAHZE . KM RFERERE, DAR
SE T AR 2 4% . CRUSHA 2 Jy g vk LA L o] B3t i
Wit ). fECephfEREH, CRUSHA 7 E ARSI E IR



TEIT R IS, BRI B ACE RS, B
A LU RO A0 E o RIS B g b, Hix AN
T eI, SR RG TR —J7#f AT EA
MAZHEAR RN RO E; Hoh, KRERGAAAELE
AR FEAET RNy B a7 . A i
%), CRUSHRE®S b BEAF i A5 AR BE (s il
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3.2 CRUSHE:LA i

ARFT R, A4 et B Ak s B, e s i
SYEREAN AT RE . FTLA, 74 RGUIE B AR SR 5%
Ak LA I R gt | ERE, B Ak
e Ei WA T BORRAID. 5 Ceph 45 Ak FAHABLAA
FERATD 0B E 2 “TIXE" o CephZkarfbifit 12l
FRAID O &, NESRAIDEREAZ ] FE 1 DL 5 PRIk
IR RETT

ERERLRES I, BdE & LA (stripe) B30
R PR A AR P 1Y X P B 1) 43 A 7 =X
A DAYRANOS s BN A i e ER AN B IAS 2 &

1) K& EIL (stripe unit) MPEFHEE—>

R4 B b e — MM SCERAEE R, il ] DA 2617



(stripe) . IR, S 5T BERR A2 H
BEo AEHLFHOR, — AN TR (L.

2) HAE S b B R A B LR T 2o A
1, 25 A TR S TE RS b BT i A A7 it i
REo SR A BRI A0 1N B B Rl BUERE A1) Y
f AL EFP A, XA s/ NS Bl MY A 2 7 B
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Jlo

58 Ceph 26 i AL 5 11 34N R 25 .

« XIRKN: T EH TN RGN
BORATECE RS (B0, 2MB. 4MBEE) , X% K/
W12 A2 1% K DLIEE B K = ) 2% T BT

- S kAT AT ARG B R TR/,
Ceph Clienti i HdfE 5 AXT 575 B [R) K/ 25 7 £

T, BR T EJE AR LN BRI, Nz



XEGRAN—NEB Ay SRR A BT LA

NIRRT,

« Sk B Ceph% i B AN — RIIH) 250 B0
Bl — RN R, ZPRE 7RISR, ZXENR
WRR AR REE, HCeph%s i 5 AKX REES K]
WE—MNRZIE, BRERERN REGHEE—
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3.2.1 Object5PG

CephskmtbZJm, BIRWND 1A ME—oid (]
objectiJid) . Object idfEREATZAEMET AR, Rl
HfileM)JCHHE . Cephsfiy = A HI0b jec t i 7 5 i
ZEIM A BLETOb ject 75 EE MR BIPGHY, i 045 Y

LN

hujs

1) HCephfER#ETE & Wik ASHash R Zit 5 Ob jec t i)
oid, FKELF|HHash{H .

2) FiZHashil Hmaski# T 5#/E, MIMIRIEPG
1D,

MRPERADOS It AR e FEFE H 15 € BIPGIEEUN
M (M—RN2H B R R, Wimask {EAM - 1. H I,
HashfB 1+ H 2 5, ST S5EAE BN EPGH T



A AL B . T2 R B DL SRR A8 O AH o= TR
M, YHTHERE KKIObject LLPGES, K75 3HIPG
IDA T I AT 1)

HEPGIHIIDAFIIF .

1) Client#iApool IDFIXIEID (U

pool= ‘liverpool’ , object—id= ‘john’ ) .

2) CRUSHZ45 % % 1D 34t HiHashiz &,

3) CRUSHi1E0SDAN %1, HashBURLZR/EPGIAIID (U
0x58) &

4) CRUSH3R1E By & pool HIID

liverpool=4) .

5) CRUSHFi4:% 2 Fpool IDAH[EIIPG ID (Un
4. 0x58)



3.2.2 PGHOSD

1 PGSR ST 2 K3 74 1) SEBR B C0SDAY, X LS 2
A CRUSHE VR K E 1), #PC IDYE N IZE LA,
KA RN B ENDOSDIEE S, A —1OSDEAE N T
0SD, FHARHIOSDIMAKKAE N MOSD. NAIZPGHT£POOL
NRIBIAREH, A HN—BRY3; 0SDEE Y
OSDH L [FIA-Aift FI4EFF1ZPG T [I0b ject . 75 2LV E R
&, CRUSHEVERISE RAZ LN AR, e 52 2 HAh
PRIZ B . FLRgm R 3R E 2 DL A

— MRS o W LRSI E S
P M Cluster Map (EERERRET) . ARG+ AIOSDAR
. BE KA, Cluster Map™] Re & AEAR4L, 1M
X AR G 2> 520 BIPG 0SD - [A] FT RIS



TRAFERISICE o X HE A RS T E S e
Ko MARISECE, HREGUE BT PLIR AR F— 4
PGHI34~0SD ) AL T Hedle o AN [F AR 55 4 5 2 L2
B, At — 2B s A AT S

K, RAEAECIluster MapAIAEfE RIEHAS KA AR
LIBT3, PGARIOSDZ [8] (RIS 5¢ R A 2 [ /8 AN AR 1
TESEPRE R, SRR — &R Bl A L. RS
IR AR B R KON &40, B B RN
BRI K . IFAECeph AR B4 fit 1 T XA AL ) H
AW SCHE, H, BIMEPGSO0SD [A] MG X R A T
AL, ARG RIN L. L F, CephlE &
A H A X Fhshas s ¢ & . 1R H A 1 CRUSH
KIBhAREME, Ceph A W LUK —ANPGIR#E 75 Z AN AT F2
FIAFHIOSDAH A b, T B Bk SEI T FE R 2K
Y3 Aiire—blancingZ ik .



2 JIT CATE B VR e Bt v (s F CRUSHER v, T A A& o
Hash®%, AR —ECRUSHE A ik Al fic &Rk, W
DARR 98 8 2 51 1P B 28 e OSD ) BRAS. B IR Ji 556
W% 55— 7T A RACRUSHELE Rk i) “Faetd” ,
B 2 R G5 B 0SS B 2R S A I, KR
7rPGEOSDZ B ML % RAN KA AR, RADE
PGIIBR I O¢ R 2 R A A FF 51 KRB IT# . X n] e
B AR s MR A B Hash Bk T RE SR AL 1) .
I, CRUSHEVERIE T AZCeph I O N Z —



3.2.3 PGHPool

CephFE R & > Fr “Mh”  (Pool) HIMES:, X2
AT R oy X .

Ceph Client¥fMCeph monifmfsZCluster Map,
HAX G F|Pool. Pool WEIAZH, Crush#MFIPGHL
HikE | Cepht BB AN E, WE3-1F7~.

K3-1 HH<RE

Pool /b EIE LA T B4



 XFRETFTA R/ Vi AL

- PGELH .

e Zpoo ¥ F fflcrush L ,

* M REIAKIEH -

Object. PG+ Pool. OSDXEZRE, UiE3-2F1/1.



K3-2 ML R

Pool #HIR I EAELAN T,

1) fl#Epool,

ceph osd pool create {pool-name} {pg-num} [{pgp-num}]
[replicated] \

[crush-ruleset-name] [expected-num-objects]
ceph osd pool create {pool-name} {pg-num} {pgp-num}
erasure \

[erasure-code-profile] [crush-ruleset-name]
[expected num objects]

2) L& pool B

ceph osd pool set-quota {pool-name} [max objects {obj-
count}] [max bytes {bytes}]

3) MIFkpool.

ceph osd pool delete {pool-name} [{pool-name} --yes-i-
really-really-mean-it]

4) HEAF44pool,



ceph osd pool rename {current-pool-name} {new-pool-name}

5) J&zrpool&tit.

rados df

6) ZEpool Mg,

ceph osd pool mksnap {pool-name} {snap-name}

7) MilERpool P,

ceph osd pool rmsnap {pool-name} {snap-name}

8) B Epool HIFHIKZ AL

ceph osd pool set {pool-name} {key} {value}

9) 3KEpool ZHIMIME -

ceph osd pool get {pool-name} {key}




10) FCEXS REIAEH

ceph osd pool set {poolname} size {num-replicas}

L1 SRS REIAEH

ceph osd dump | grep 'replicated size'



3.3 CRUSHZE &4t

MRS B E,  CRUSHAR Y A2 i i A7 1 4 FO A E SR -5 40t
SR AR TR ELFEF, @idCluster Map (FEFFHL
%) . Data Distribution Policy C(EU¥E4;Aisms) FZsHI—
ANBENLEL L A Yo HE » R R A AL E

1.Cluster Map

Cluster Mapicsxk BT AT FH HUAF il B2 AR B[R] 1 25 18] J=
REEH (EREH A Z DR, PR EE 2 DRSS E. S PLEs
EEZDHETFTERE) o FrigfMap, BB, wieR Tk
AR . fECephfFfi B, H¥ 102 91 # S @ 2 Fh AN A
FIMap R SEBLH) . 53— J7 T, Mapffif5CephSEREAF- it & AEVI L Z
B 17— ZBiP. BN, EZRIAR CERN=f~IZA) Kzt t,
W E SR Map CHbRisic & Host %) , Al ELARIEAE S — Ik
FARPEHLTE DL T, A7 AR A DR B A IR W AT R L, RERS
MBPEPEIRST, SCIFMRI S AT . BB T R )
Rack. Row?%) FERUEEEMUAE B A —HEYLAEAE 22 A TS 0 B 2k 1
A R0 S B



(1) Cluster Mapf4y; /=45#

Cluster MapHiDevicefBucketfd k. EATENAE B C.HIIDFN
WEAE, HHEE—LDevice N F77 5« Bucket KT HIH
WM, wE3-3FR.

K3-3  CRUSHZEA &

Bucket#flf5 ANFIA2RAL, 4nHost. Row. Rack. RoomZ%, i
HWRATBRNIEHUZESEA 5 SONRack, FEHISERE SCNHost, HidE
ity (IDCHLE) 7€ X AData Center. BucketHI2EBYHN A FEHL4E
¥y, ATDURYE B OSSOt S H2ERL . Device™ RiAUEAE
RE TS ISES M. K, BARERBE KRR
P [

OSDIAN B ARy, X ML 2 AL S N 2 M. 5
WRE, BRSPS GAD A TR A, i ik



VEREATRT SEE . TCIeHA M B &, SRS .

KT OSDE AR Y R/METECEL, BT BRIME W E NI TBA R
AL, X A AR T

A LAfE/ete/init. d/cephifd B & FH AR HT N A .

363 get conf osd weight "" "osd crush initial weight"

364 defaultweight="S(df -P -k $osd data/. | tail -1 | awk '{
print sprintf ("%.2£f",$2/1073741824) }'")" ###ibatmiie

cephERIBLE 113 B H

get conf osd keyring "Sosd data/keyring" "keyring"
366 do _cmd okfail "timeout 30 $BINDIR/ceph -c $conf --
name=osd.$id --keyring=Sosd keyring osd crush create-or-move -- $id
${osd weight:-S{defaultweight:-1}} Sosd location"..



(2) E 58T

FEERNWEE T, MEREA A IR (FEZ0SD,
AT RE S RS 28 25) , CephexfOSDARIC ydown, HITER7E
300sNARBERI S, LS HIHITIKERES. XA “300s” 1]
DU “mon osd down out interval” fit B kIS ik 25 4% It
7], PG (PlacementGroups) +&Ceph##EEH (WIHEH]. BE
AR Bt MRS ER RHIT) HEEF|Ceph
i), 38 CRUSHA it ) Hash AN WL BIPG.  PGFECRUSHAR I
HIRCI N, B WL 30SD L.

2.Data Distribution Policy

Data Distribution PolicyHPlacement RulesZHff. Rule
P TEHANEIEXNGA Z /DRI, IX R AL 1 BR &1 2544
CEE U3 B AR TBAEA R BALZES) o — DA rulelnl FHT

N o



rule replicated ruleset { #Hruleéy

ruleset 0

Id
type replicated

EC

min size 1

rulefaRiH]

# ruleff

#4# REONRIARGS, o ROy 2 IS

## WERAEAELIRIABOCTIXAME,



max_size 10 #4# TR RRIASOC T IXAME, b

rulefeNA

step take default ## U

default rootAAM

step chooseleaf firstn 0 type host ## [EEEN

host, RIAREIALEARKEN L



step emit ## P

MR SL PR B A58, Al LUE I & B 27K fRule, 1

105

3. CRUSHH (11 D4 B AL

JeokAE — T B UN 2I BAROSDIY B HERIE . 3.

CRUSHfEH T Z Z# I Hash R #ifEHash 2 J5, BB 2 12 RE
TEEBER), X315 M xF|OSDHIEE & 20 5 AN AT 1Y o
CRUSH R ffiFHCluster Map. Placement Rules. X. CRUSH#Z{h[E



HLURIR, AU AN A5 SR TRl 3 AR . R T Dy BEAL A B
AASZE, BN BT SR R .

[root@host-192-168-0-16 ~]# ceph osd tree

ID WEIGHT TYPE NAME UP/DOWN REWEIGHT PRIMARY-AFFINITY
-1 0.35999 root default
-3 0.09000 host host-192-168-0-17

2 0.09000 osd.2 up 1.00000 1.00000
-4 0.09000 host host-192-168-0-18

3 0.09000 0sd.3 up 1.00000 1.00000
-2 0.17999 host host-192-168-0-16

0 0.09000 osd.0 up 1.00000 1.00000
1 0.09000 osd.1 up 1.00000 1.00000

PLE R AN CephSEBE I AEAE IFICRUSHES #4 o £E AR R L F0AT]
FahalE#— " pool, FFiEE N8AIPGHIPGP,

[root@host-192-168-0-16 ~]# ceph osd pool create crush 8 8
pool 'crush' created

VAR
=

PGPSEPGHIE AR # 4, & CRUSHEVEANA] /D A 854 o (E
CephERE B, HINPGEIE, PGRIOSDIFBLE I Rt & KA,
BN AP EPG L B A S KA TR, R APCPRI B E
sahner, BT A S EIEF . K TPGRIPGPRI R R, frand
PGELIES NN, A APGPELE NALRIRE T, Wi 3
If, N RERALHE T S K AR, RS INR I, FOER EEfr



HEF AR R A 75, Rk, AR FRIEE— R R —2. AT
DL, #ECephH, i@ HUPGPAIPGY B il—F o

A] A B PGHLETOSDI &S, BIPGEAR T 2OSDHH & o

[root@host-192-168-0-16 ~]# ceph pg dump | grep "22\. | awk '{print $1
"\t" $17}! ## 22 R
Pool id ##
dumped all in format plain
22.1 [1,2,3]
22.0 [1,2,3]
22.3 [3,1,2]
22.2 [3,2,0]
22.5 [1,3,2]
22.4 [3,1,2]
22.7 [2,1,3]
22.6 [3,0,2]

B, F—FEPCH RS (H 225K Pool 1)
D) , L84, & —FEPGHLET 2] T BARKI0SDES .
“22.1[1, 2,3]1” FT/RPG 22. 143 HIAE0SDL. 0SD2F10SD343 BIAEfifs

il

ECephfEfE L, MEHIN RET NEMR, FTEHITHIR
WL, 3—k Mobject—PG, F ~IKZPG—0SD set. FF—IKIH



St R 2 5 HA X RICAH G . BA B 7R 0 3L CRUSHER A7 14
(R H0 MBE M (RIHfE MAFEALED .



3.4 ARFE/NGG

AN L SeCeph % 0——CRUSHE HF, BHA T
CRUSHF¥)JEAS J5L FE DA Az CRUSHIF AR o 2 ] DL T ik
CephZE AR ELZ MM, AR 1ZIEHECephfIObject
PG. Pool F AN MR, AR LS IMAE L& CRUSHEA
RN - ALC PSS vt 2o e U Nl i€/ 2
ML N JE TR N 52 24T 1 W ST A Al



AR = KAFMET IR 2R

4.1 Ceph FSY R4

Ceph Filesystemfdj#Ceph FS, J&—N3ZHFPOSIX
OISO KRG AR, Ceph FSHIR FE H AT LB
fG, EERE NCeph FSEARANEH, 55— 77 H BV H
F it HERWRZE, HCeph FSE ) Ceph RBDA
Ceph Radosgw/& RE XM LLRGIEER, #1 X ) & fe B Rt
REZWAE T JEME o AidfERed Hatily Inktank
J5, DLRVFZ R R Ceph FSTEREKMIER, H
HifCeph FSIETE R K il B4

Ceph'®B 41X T-20164F4 H 21 H %45 T Jewel
V10. 2. Offt A, Ceph FSTEZIRAS PRSI E L —



P

NIFEMARERRAS, 22T AP e v B4 FH A S i
T LI 5 B [ R AE B

SO R G R SRR R g T LAR 7 (5 b
BT, RG] DR TR L = HAE
H. Ceph FSIfF RGAEMEIS A4 K T RADOS ) A5 5 1
A fEdE, AHEUNFSELCIFS, Ceph FSHJLARALEIA T
&, BAEHEE TSRS, Ceph FSHIX L B 4F
EREP AN EEZ N PO BN S = Nt JT P

Ceph FS7F& i ffi FHMetadata Server (faFRMDS)
B A R G i) 44 &S 18] LA B i anAR] 5 8] 2 S
OSDEHE A » MDSZEALFceph—mon, & — /MRS

2, 7E{fH{Ceph FSHIE JtE % 3E M 5 Bljceph—mds iR

%o



4.1.1 Ceph FSHIMDSA4H

FES44Ceph FSZHT, SGsrdi— FTaZosidi bl
NCEIVER . ol = E A Sl s BER g M, anse
TEAEREALE . SCE R/ NRITERE I A4S, 3 R
s SRS FAEAI EICSRK . Ui T RE

MDS (Metadata Server) PA—DaemonifF2izfT
— AR5, HPoEdE RS 48, B4 TiCeph FSEEHRFH
SCAFATH S E B, WOREAT — 2, MDSH AT IR
MONELOSD—#+ 2 15 L & L TR

Ceph 31 R 48 T EAKFMDS ~7 F HEAZ S LR 55,
MDSHFEHE T —AMELE R BB LR A7 2 1 — B U R 4
MDS A2 B8 [H) 2 7 v fe AR (T 5, e s Al A
1R SmOSDHE ML, IXFE S Ab s e BRI FAR T H B i3
FIRE R A, EiE BT R  B%R R



MDS=F 4P A2 AT LUMIAHIAR Y, PRod b2 i b o
MDS =¥ 4P A% AT LA e B OIS R B SRS, T BRI
MDSHEFR A FMDS, HABFIMDSHE A Standby R7S, 2+
MDS 5 i R AR Wy, 55 —MDSHY A e e AR Ik
AW E SR PP

Metadatafs R FLE A7 H A7 1) 7 3 B4 T
ViiriER, TG E4- 14— TMDSHAC AR AL

Kl4-1 MDSIIAC H A7

H—ANERZ NP T AN SRR, 2 )
MDS /i iE R, SZbr b mt ZMDS [A]0SD & 57 1% S A4 BT 7E 1)



VAEZEEIH A (File Inode) , iZZR5ITAAE—A
ME— L UM E & . R/NRIAUR S H A o4k
i, MDSZTR T-Client SEANEEAF U AR IALRR, 5 7]
WA IR Bl 4575 imFile Inodefd

Layout (Layout®] A5 SLSTAH N 25 an e 45 e 5 £
Object) MISCAER/N, 25 P imiRAEMDS & [9] 145 J2 € 7
BB ] SCHE, SRS B 50SDIATFile 105 H,

[FIRE, %) S S RAT S ERERS, MDSIX T
Clientm i &M X KGR, Client X5 #HAEE
FACLEMDS, MDS2 R izl KA IS B B 5 A 20SDH
[¥J0bjectH .

&]4-22 — I MDSHAR S5 K, MDSERRE N [ 1& W 7 AH
AT oI HIRF R KA T — M S S 5o X

(Subtree Partitioning) M%K%, Subtreen] DAERf#
NERES 2 MDS™ U H KRR 4K, MDSGeit—4~H



SRS BT A A ERE B IF 4, MDSIE4E 4
T —FRERCE IR, Hoid s 2 sl oA it 7138
&L, MDS<x & SHI N LR HT e BB B R/, 28
Je MR A A B AR = M A 5 DL S I AR i o0 HOE B
AMMDSH . U AR AR B AR O S B e RT LUk AT
Hash$I%JE fEAEZ DS .

Kl4-2  MDSHAREZE H4)

WPE4-3FT7~, %57 A Ceph FSEEAH 45N
Kernel WAZIRZNMCeph FS FUSEFI AT, Linux %
M2. 6. SAAFF I T X Ceph FSHIERAESCRE, iR
2 i {8 FH 1) A RR AR BUAIR B — S 8 FH 8 3 A0 17



i, Al LI FUSE (Filesystem in Userspace) %%
i K4 # Ceph XA R Gt

76 R T 02 b A A 0 Ceph FS. nfilil
iKerne | PR BEA B FUSEHE R Coph SCIE 245

Kl4-3 & umii ] Ceph FS



4.1.2 HEEMDS

+22 HE I TH] P 2599 8 2 4 — 22 m] LUSE A ) Ceph 43 A
NAAEEERE, I HBMDS. 7Eceph—deploy i i
EFHATceph—-deployfin &y HAROSDTT S GIEEMDS, $HAT
25 RN A-4 7R

# ceph-deploy --overwrite-conf mds create cephl

Kl4-4 $HATES



MDS 75 B4 FH 5 4NPool, —MPool H RA-EEHE
— NPool HRAFAE e R . LA, Al fs datap
fs_metadataP§ M7, — NSRRGSR, 51
Ffi TOELHE -

# ceph osd pool create fs data <pg num>
# ceph osd pool create fs metadata <pg num>

B & —"Ceph FS.

LR

ceph fs new <fs name> <metadata> <data>
# ceph fs new cephfs fs metadata fs data

BE G NICeph FS.

# ceph fs 1s

name: cephfs, metadata pool: metadata, data pools: [data ]
# ceph mds stat

e5: 1/1/1 up {0O=cephl=up:active}, 2 up:standby






4.1.3 $:#Ceph FS

FELinux¥E#Ceph FSAMFI T L: Kernel
DriverfIFUSE.,

K TFUSERIN-4HZ I
https://en. wikipedia. org/wiki/Filesystem in Use

rspace o
(1) KernelIxXzhJ7 =

HidKernel NWAZ KB HEZ Ceph FS.

# mkdir /cephfs test
# mount -t ceph 172.16.6.113:6789:/ /cephfs test

N T SEIL RGBSR B BhEEE, iR I —4T718
% /ete/fstab™,

172.16.6.113:6789://cephfs test ceph noatime 0 2


https://en.wikipedia.org/wiki/Filesystem_in_Userspace

(2) FUSEJ =

B 2 FUSE /7 2% Ceph FS,

# yum install ceph-fuse
# mkdir /fuse test
# ceph-fuse -m 172.16.6.113:6789 /fuse test

N TSEMARA G BaHEE, TN —471d
% /etc/fstab™,

id=admin, conf=/etc/ceph/ceph.conf/fuse test fuse.ceph
defaults 0 O

FHdf-hE B H Ceph FSHIHEZR 4L .

#df-h
L H -

172.16.6.113:6789:/ 570G 232M 570G 1% /cephfs test
ceph-fuse 570G 232M 570G 1% /fuse test



s R, F15EFIC R KX HKernel

Driver, 24K Hceph—fuses= .



4.2 RBDHfEfi%

RBDERAFfifi 72 Cephfi (it (1) 3Ap A7 At S B v 3 Y b
2 BB RIS . RBDEGE % 2R TRERL, en)
DL B EA L BRI, EEB T 08 HE A BLUR
P

« Kernel fide (FIFRKRBD) K.
« FIFQEMUAE L 288 1 1ibrbd 77 2o

AT HURBDER Vi 28 1 P A A FH O3 5 RA S A S s ik

(ERELVInZE



RBD#/ZRADOS Block DeviceH]fE#K. RBDA&Cephsy)
A A P 5 ARG,

e —MHEFT
o FTHFE 2
R AL ANCDY G A
B

HE ) — D ELR /N NE 1257
DA T =, Be s LAY
IS A AT i B4 e ] PR AR 1Y)

=
iS4
faray
e

CephiR ¥ 2 7& —Fikg fal B &5, AT RLym A/
HAE & Ui A 7 SR As E — NSERE R Y £21-0SD
1, RBDEATPRIE . ZEIA. TR —SEThie

T f&CephBt % i it Linux N AZ B HL 5L 3 1ibrbd
£ 50SD 2 [8] 22 BB A5 AR = .



—FCTE 3 A WL A B % 4 B A8 FlKerne (1
RBDMEHR, *4Cephieist & 13 3T Py AZ B H IR Zhit, T
D f FALinux E 4560 12877 (Page Caching) SKiEmitE
fe LD AL CHLANQEMU/KVMSETD ) 2t Hei
B, AR AHLibvirtif R 1ibrbd FE ) 5 2R LB
Y, AT 1 ibrbd R U 7T UE FIRBDZEAE L2
(Cache) HA2HEERE.

1] Linux page caching
https://en. wikipedia. org/wiki/Page cache,
2] RBD caching
http://docs. ceph. com/docs/master/rbd/rbd-

config—ref/,



4.2.2 librbd/44

librbd2—ANi mlrbd I FEAE I E, K HiE
libradosf&fit T RBD. Ceph FSAHRadosgw—=Fh{F iz
1, HA1ibrbditZ£F)H1librados 5RBDEEATAE H.IH »

AT 42 2 1ibrbd 2 T Oy EN LR P 4%,
HLAE B i 2 A TaaS 2 SR LB,  Hhin& 1B
HI3R it TaaS /= Ak 55 BT IR B HE S OpenStack, & &%
TKVM/QEMURE #U AL B H L Z S Sl R TR S5 110, 9 R 4
W12 GE A5 AN B3 25 PR A s & 1R gk 2 K& 1 H Cephid
Bt IRBDBR A A o

JE <48 0penStack AR H1 ¢ T 1ibrbd 118 H
X AT A .

K] 4-5 2 QEMUIE I 1 ibrbd i 1] J5 b A7 il B Y .



K4-5  QEMUAHE FHRBDH AT 1



4.2.3 KRBDS4H

KRBD#2&Kernel Rados Block DevicelJfEiFrR, H
Bt Kernel H BRBDARE B sLHIL 15 7] Ji5 Y AF-£if o

1% R T ) 22 5 6 24— 8 AT A FH ) Ceph A
AAFEEEME, FEBRIE RSN Fimodprobeir < I ZRBD
RPN FZ CBRINBCE INED

N 12 38 KRBDAR R 1] Ceph Jim i BRI £ Y i 2>
#AE, LLCent0S 7. 1% % M.

1) JINFRBD A AZ LR .

# modprobe rbd

2) AAERBDELR(E &

AN
A2



# modinfo rbd

Bt -

filename: /lib/modules/3.10.0-
229.20.1.el17.x86_64/kernel/drivers/block/rbd.ko
license: GPL

description: RADOS Block Device (RBD) driver...

3) EERBDELHL AT B 1A A

# rpm -

gf /lib/modules/3.10.0-
229.20.1.el17.x86_64/kernel/drivers/block/rbd.ko




kernel-3.10.0-229.20.1.el17.x86_64

VRN YR
V=

RHEL 6. x+ Cent0S 6. xZ KA NAZ BILinux#AE
RGt, HAZPEGNBRCA S RBDAKE), RHEL 7. x.
CentOS 7.x. Ubuntul4. 04 K% HAMLinuxf7AERAT A
3. 10. x W HIERAE R G C & BN SE R 1 RBDIK S .
RBD S FH AR N A2 WA, D 1 $ s Pk RE AT 8 S Bug,
BN ZRA AN T3, 10,

4) BEE—M10GB R /ML & .

# rbd create test image --size 10240



5) BFEEIERRKHE -

fad

rbd list
# rbd info test image

S,

i -

rbd image 'test image':
size 10240 MB in 2560 objects
order 22 (4096 kB objects)
block name prefix: rb.0.1041.6b8b4567

format: 1

6) fCtest imagedR Bt WLl BIHAE R 4T

# rbd map test image

it -

/dev/rbd0



) BE ARG OEMS R %

I A
i

# rbd showmapped

a1 -

id pool image snap device

0 rbd test image - /dev/rbd0
A
i

# 11 /dev/rbd0

a1 -

brw-rw---- 1 root disk 253, 0 Nov 23 22:45 /dev/rbd0

8) HUH BB o WU -




# rbd unmap /dev/rbd0




4.2.4 RBD#:fE

RBD i) FH sz mh =2 561 J5 3w RBD  imageid4T4% FH ,
RBD imagese& HH %2 0bject 2k AU A7 M 2 J5 dm ) B 142
%o

A HARBD A H DL ERAE
1. FF i iiPool
1) B — M (pool)
T2
# rados mkpool pool
2) BAEGIE HKpool .



# rados lspools

i -

rbd
pool

VAT X
=

CephfEBERIFE 24 ., EAAIEH — 444 Arbd
A7 vl

2. RBD image
1) fEpool A H I EE — KN A 1GBI image.

A A
Tt

# rbd create pool/imagel --size 1024 --image-format 2

VR R
V=



Gl & imagefy, WEAIME N2, Format 12545
e, WA inage M ERIAMS L, Format 23¢#FRBD
= [1] (layering) , Z&SZICOW (Copy—On-—

Write) HIHTHE.

2) BEUEH P inage,

REAN
i

# rbd 1ls pool

3) & imageiE4H(E B

I A
Tl

# rbd info pool/imagel

i -

rbd image 'imagel':
size 1024 MB in 256 objects
order 22 (4096 kB objects)



block name prefix: rbd data.l10d56b8b4567
format: 2

features: layering
flags:

CephZEREH —Nob ject X R ERA K /N N4AMB, AT
PAYER 4 imagel) $& 7€ ob ject K/NUAT .

# rbd create pool/image?2 --size 1024 --order 24 --image-
format 2

VR YR
V=

—order 24K /~T58Eobject K/NAN2 24 bytes,
BI16MB. HAFEE—orderZ4L, Nl-—orderBIAEA
22, B[J4MB.,

4) BFHimage2ljorderfllobject K/N,

REAN
A

# rbd info pool/image?2



a1 -

rbd image 'image2':
size 1024 MB in 64 objects
order 24 (16384 kB objects)
block name prefix: rbd data.l0ee6b8b4567
format: 2
features: layering
flags:

5) MlfEimage.

A5 A
il

# rbd rm pool/image?2

Removing image: 100% complete...done.

3. A& Snapshot

N IHTE XTRBD A PR IE A



1) Jyimage@— ARG, PRIy

imagel snap.

# rbd snap create pool/imagel@imagel snap

2) B& LA,

AN
Tl

# rbd snap list pool/imagel

i -

SNAPID NAME SIZE
6 imagel snap 1024 MB

i KA AEE .

g

A\ 4%}

# rbd 1ls pool -1



i -

NAME SIZE PARENT FMT PROT LOCK
imagel 1024M 2
imagel@imagel snap 1024M 2

3) EFERIEHEEAINI{E .

# rbd info pool/imagel@imagel snap

it -

rbd image 'imagel':
size 1024 MB in 256 objects
order 22 (4096 kB objects)
block name prefix: rbd data.l10d56b8b4567
format: 2
features: layering
flags:
protected: False

4. TilE



FvifE (Cloning) HJ, R DAZNANT-HE LRI
(protected) WPIRZAA BEMEH o l%E

A
s

# rbd snap protect pool/imagel@imagel snap
# rbd info pool/imagel@imagel snap

a1 -

rbd image 'imagel':
size 1024 MB in 256 objects
order 22 (4096 kB objects)
block name prefix: rbd data.10d56b8b4567
format: 2
features: layering
flags:
protected: True

oL F] 55 —ANRBD Pool 3 A —AN T )

1mage.

# rbd clone pool/imagel@imagel snap rbd/image2



Hriimage2 Kk ##i4C (parent) image.

AN
iRt

# rbd 1s rbd -1

i -

NAME SIZE PARENT FMT PROT LOCK
image2 1024M pool/imagel@imagel snap 2

5. #k#fiChildren/Flatten

) BEPRER “F” (children) .

I A
ISR

# rbd children pool/imagel@imagel snap

i -

rbd/image?2



2) {843 ZWIRBD image?P N FHI%H JZ 21

1mage.
A A
4

H

# rbd flatten rbd/image?2

Image flatten: 100% complete...done.

3) FREETrbd/image2 A% AL (parent)
imagef7-7E |, BPWIH 7AKHIOC R

I A
Tl

# rbd 1s rbd -



a1 -

NAME SIZE PARENT FMT PROT LOCK
image2 1024M 2

6. RBDE AT H

FtXIRBD imagel] F AR S, WT,

1) 5HRBD images

A5 A
A2

# rbd export pool/imagel /tmp/imagel export

Exporting image: 100% complete...done.




A A
A2

# 1ls /tmp/imagel export

YN

/tmp/imagel export

2) 5 ARBD image.

A5 A
il

# rbd import /tmp/imagel export pool/image3 --image-format 2

Importing image: 100% complete...done.

AN
i

# rbd 1ls pool




imagel
image3

J<FRBD imagef]F ARIS H A AR % XRBDER
WA R4 5K E .

[1] rbd layering
http://docs. ceph. com/docs/v0. 93/dev/rbd-

layering/.



4.2.5 RBDMN A=

AT T /48 T RBDFE TKernel Ml ibrbd FEffF T, K
K08 3 5 rb 2 2 TQEMU/KVMIE i 1 ibrbd i 7 2K
PR EPMELEL B AR R H i EIR S =&, B
W= THERZ L. it B LaaSE — B S i
PIMLZE PR S, Lean Kk #fjOpenStack. CloudStackHl
ZStackZEHE ML IL AN Bt HERR (T IR EAFHESE . RBDEL A
HHT RPN RS S B, HAECeph RBDIS
JZ (layering) Thfg, i&n] DA77 {8 SEHLIET-COWEY v b
R, IEHETRBDIPREE . A FHEMT

(Resizing) Z5IhEE.

FEANRBD N, F R 535 275 5 1 2 BE 1 AL P2 30 855 v 52
% .



4.3 Object¥ BAEhE

4.3.1 RGWANZB

RGW/2 CephXf SAFA# M < IR 5 RADOS  Gateway ]
PR, e—FEHTLibradosE M3 221 LM K FastCGIAR
5, WPAMRHUEREST ful XUk BN A it B4R U7 o) Al 2
. RGWHE THTTPHM SR, PRIb RS 1& H T-WebZg
(R EL R R B 3¢, P a5 SDK B 38 A 2% 7 i
T H, BERSIR 7 ARGWHEAT I Fr o A4 DL J %2
SO EARECR R, R BRI U R AR, LR
AW, e R R =, BRI R El4-6
BT

RGWHR It i) e 25 422 1A LT 310,



1) S3HFFLO: FHFHE NI 55rAnazon S3 APTHR
HE, TEWS3EEOFFAYFR (WF4-1) . HTXEEO
N V2, RPN HRE S,

2) SwiftFHEAEE: FAOpenStack Swift API.

3) AdminEHEEEO . SZEUXFS3H . Bucket#

QuotaZHE B4 — &,

Horp, S3dfesf HiRHE 7 —E M A Web Ik 554%
1, AT E s @ I HT TP 77 2UAE WX 2% b AT ArT A7 B
AR AT B EE A, R —BAEF SRR3R
RS At . 1R 2 B A | 1= i, e
WA — TR A7 -5 R AT S5 A 2 A B X B bR i IR 55
SKRELILT, LT RERERIE . R AN B IS 4 )
A, FERES BN, ZHP RIS 5.

Kl4-6-NRados GatewayHr %5 1 DIREZH Al



Kl4-6 Rados GatewayHR55H)ZhEEZH A%

IRBEH RN TR HALZ O A FESH LT

3

e SwiftIFRF 3.
http://docs. ceph. com/docs/master/radosgw/swift/

o

« adminE ¥ DN HiF =%

http://docs. ceph. com/docs/master/radosgw/admino


http://docs.ceph.com/docs/master/radosgw/swift/
http://docs.ceph.com/docs/master/radosgw/adminops/

ps/ o


http://docs.ceph.com/docs/master/radosgw/adminops/

4.3.2 Amazon S3TEA)

Amazon S3FRML | —Mfa LA Web k954 1, Al
I FEWeb b AR B A A AR AT AT £ £ . (7]
ISk 7 4% HUSDK, 3{fFJava. Python. RubyAIPHP
FZMETFHRKES. HTREGE, ABRNAHE—
BES3MR ARSI B AN D, < T Amazon S3TEAHS 41K
2
http://docs. aws. amazon. com/zh_cn/AmazonS3/lates

t/dev/Introduction. html
1. S3ARSSHF AT
(D ZE&515 R4

S3 AT AR S BEAN X A7 Ak 17 m 5 R AL
D7 R A A, AT RLIR VIR RS 3 A Uy ), B Al


http://docs.aws.amazon.com/zh_cn/AmazonS3/latest/dev/Introduction.html

XN o oh, SSIESCHFXS XS GAIRRIS Dy, 42
A — AR 5E I 7] G ZCEJURL

(2) SCFFAFE S HISDKIEAT G 1) 7]

W AL SDK 2 H:C++. CH. Java. PHP.
PythonfIRuby 25 WLHIVE S, 48 S B & 5E1% 56 N

A AT

(3) Z et S35

HAE AT PAIE L 37 2 I S3 AR 55 -

 J@3S3 SDKZRFE ]

« J@IFREST APIHEAT 5 1A]

« AT ATCLIIAT VT ]

(4) A7k XS R A $2 )



XF TSR BRI XS R, AT LA FH RRCAS 425 )
DHRERRAF A, AT AR Bs R 2 =5

2. BEZAIAE

AccessKey. SecretKey: f#iHS37% ES3MK 1
AccessKey (KJEN20MNFRFHIASCITEAFH D Al
SecretKey (KB NA0NFLRFHIASCITERF )
AccessKey FH THRiR% P I B iy, SecretKeyfE yAAHH
ERIF T 2% P RS2, DEMZFfEiE. SecretKey
B AR EAE R LS, HURIEIZIERZ K
48 E . A8 FHAccessKey AT B3R5, L
SecretKeyHH T 724, BIn] 5E e N 5IMIERR
B

1) Region ([X##) . f@Bucketh} 75 Eik#
Region, Region—MH THriR GIRAFfE I FRAL E
Fhtm [ X . KR X 2%,



2) Regionfr#h Mtk 4% : EL#s3. cn. ceph. work,
s X B S3AR S N ah e At hE

3) Service (AR%%) : S3HRALE H P B I FAE
E], XN ERTEA, FPMNHPATHE 3£

MBucket o

4) Bucket (fF#fig%%[A]) : BucketZf7I0bjectlt]
4%, FTER0b jec t W AUAE TIAE R € I Bucke t 1T
FERGWH BRANEEANH P i 2 v BAE #1000 Bucket
MBucket 1 R] IAFHTGIR 2 /1~0bject. Bucket ANEEHK
2, #Bucketd HBEAFIMObject, AHEFAFIX
Bucket, Bucket FNHJObjectre—" - FZRHI4EH .
Bucket )44 R4 Jai ME — H. i 44 AL 5 DNS Ay 44 FU AH
7] o

KT Bucket FJAr AL T .



- NEENEE TR (a72) « BT (079) .
Eijéjé <_> ’ Elj:
abcdefghi jklmnopqrstuvwxyz0123456789—,

- WA T BRIk

o K3 2554 FI5 2 18]

5) Object (X%, CfF) : 7ES3H, HFEIER
BRI ITuAOb ject. HAObject LIFAFAE0 H5TBHY
$5. ObjectflfkeyMldata. Hdr, keysZObjectH
%% datasgeObjectH)E#i. key NUTF-84wt%, H.Z
i JE K AR L 10247715 .

6) Key (3Cf42) : ElObjectf)% ¥, key NUTF-
84hY, Hgmhd o AR 102451 Key T
LU A RHL, ZKeyt i AR A%, # < B
Yl & B H 3850



7) ACL (V=R R D = XfBucketAI0bjectH
F LR T b WA R YRl A R TR N
H ATACLSZ FFREAD. WRITE. FULL CONTROL=FhHLIR .
%t FBucket A &, AJEFULL CONTROL. W] PA#%T
Fra P (BFEES ) 8id8 2 H 7 READ. WRITEEL
ZFULL CONTROLALFR .

HATSR AL 73R IR AIACL, 73l gprivate.,

public-readffpublic-read-write,

e private®R/~ R A ownerf READFIWRITEHIAY PR -

* public-readZR s ARTH H P #% TREADIIALIR .

e public—read-writeR/,m NFTAH H P #&% FWRITE
PR .

SF F-BUCKETR4t, READJZ$5HEWEE %1|Bucket H1 ]
Object. & FALRIA B WRITEZF8A] DL _F AL B



B&BUCKETH'0bject. FULL CONTROLJUIL2 B Tl #2221 1)
EFXtBucket FUREADFIWRITEFE Ff#8/F » X} F-Object K
Ui, READJZTRRENS A B T 8% M HKJ0bject. WRITE
AR LIS B MIBRObject. FULL_CONTROLM
A5 BT T 2 20 A4 5T 0b jec t READFIWR T TE o Fih 1 .

8) Bucketjm#EHIALFR: S3FEHEBucket 2 5l HIAL
BRG] (ACL) , Bucket H BT LLF 3F ] AL
f: public-read-write. public-readfllprivate, ‘&

fIIR& X,

e public-read-write: ] N (ELIHE L Vi)
ZEA] DX 1Z%Bucket 1 HJ0b jecti3#4TPUT. GetAfllDelete
AR

* public—read: RN (HFEELVIHD REext
ZBucket F1[10b jec t #EATRLARAE, MIARERAT S



fE. R, XBucketH A EALKIRXTOb ject A 13
k.

e private: R G 1ZBucket BB EE A 1] DL 1%
Bucket SzBucket 1 [J0b jectid 1T B HAE

9) Obejctij M FEHIALR: S3HEHBucket 2 7l AL
PR7 A 534 (ACL) , Object HEIA LA 2807 a4
f: public—readfiprivate, EAIHIEZ XU T,

e public-read: R N (BEFEELL Vi) EA] L
Xf1Z0b jectiH AT REEE (R RED

e private: RAG0bject A Z vl AXTiZ0b ject
AT EAE

T ZRGWE Amazon S3[HE I F 5513 .

#4-1 RGW5Amazon S3HEE I FEAFF|F



R SSHIFRAE EAEAWTI A, BAAUE
J7 o AT T RAS A HE

BT BT AR H L
http://docs. ceph. com/docs/master/radosgw/s3/#fe

atures—support o


http://docs.ceph.com/docs/master/radosgw/s3/#features-support

4.3.3 PRIEFEERGWIA S

radosgwi]FastCCIA] LASCHE 2 Fh 2R AL (1) Web
Server, UlApache2. Nginx%5. CephMHammerhft 4~
A, fEfEHCeph—deployHfE &L T ERINE A A & K]
civetweb B AR IHRR A (K] Apache2# B 7 e B RS T
A YA e Apache2 T I, (B JE R SLPRA IS T 1Y
R, KT FHcivetweb MINginx FIFFHE . X
PR T AED) RE AR A X, PRz m] DAARYE B
LA SE PR DL AT 1B

1. civetweb 5 3

fE{# HlCeph—deploy ¥ Z iF B AN LI LG, 1E
Ceph—deploy TAE A F & 1 {cluster-

name} . bootstrap—rgw. keyring] 34 (Hammer & DA I
RAAH) , XA keyringfl?y [ radosgwik 55 KA



tkkeyringfg 2., T X H Ceph-deploymy 2 ##1EIX ™

A TR H SR AT .
1) Fritrgw,

ceph-deploy rgw create {gateway-node}

VRN YR
V=

gateway—node NLHE FHL4, IR AH
ceph. conf AT mAEAVULAS, B PAIN Foverwrite-
conf 478 5 1E m FiC B

2) 1EMRCGWAC & .

%ﬁtkﬁgﬁﬂﬂ:’ CiVetwebH&é§fﬁﬁHH@ﬁ%7480ﬁ%[]7
Al LB S ceph. confFf H j5 radosgwhlk 555K B 28 ER
Wi, B2/ etc/ceph/ceph. contf XA, I A

Yy yo<e

7



[client]
rgw frontends = civetweb port=80

3) HEJHRS -

/etc/init.d/ceph-radosgw restart

HUEeEE RA T RS % T Nradosgw, 1HHRAE PR
T LA T A3

4) tr A RSS2 )A Bl

root@demo# ps aux|grep radosgw
root 6336 0.1 1.5 2165224 15936 ? Ssl 13:15
0:00 /usr/bin/radosgw -n client.rgw.demo

5) PR 1]

curl http://demo:7480

<?xml version="1.0" encoding="UTF-8"?>
<ListAllMyBucketsResult
xmlns="http://s3.amazonaws.com/doc/2006-03-01/"><Owner>
<ID>anonymous</ID><DisplayName></DisplayName></Owner>
<Buckets></Buckets></ListAl1MyBucketsResult>



2. Nginx /7 =

i Hcivetweb )y AR LLA R B2, (H2 HAFAE —
Sen i, thanR B FHroot HH P E SRS, 1E—Lb%?
P ESR B S AR ARIRE N, KEE
A8 FINg inx (E VAT i AR 9%« NginxAE oy ai s k55 A
TF AL AL ENg inx L B 1 R T, 58 =7 L E E
[ IS A BTV H FE PR RE T T A — 2 .

(1D Bz

DL i 2 B e T Bt S radsogwll) 0 A _HiE 4T

) o

apt-get install nginx
apt-get intall radosgw

(2) ¥HridtradosgwH 7 flkeyring

1) Friatkeyring.



sudo ceph-authtool --create-keyring
/etc/ceph/ceph.client.radosgw.keyring
sudo chmod +r /etc/ceph/ceph.client.radosgw.keyring

2) A lradosgwiR 556 N H P flkey g B, HT
TRER, BIENMIREE T LS N —ANH P flkey o

sudo ceph-authtool /etc/ceph/ceph.client.radosgw.keyring -n
client.radosgw.gateway —--gen-key

3) AN P U5 TR AR -

sudo ceph-authtool -n client.radosgw.gateway —--cap osd
'allow rwx' —--cap mon 'allow rwx'
/etc/ceph/ceph.client.radosgw.keyring

4) & ANkeyring.

sudo ceph -k /etc/ceph/ceph.client.admin.keyring auth add
client.radosgw.gateway -1
/etc/ceph/ceph.client.radosgw.keyring

(3) Hridradosgwki W H]Pool



M TR s R, A A Ay MK IR L i rados gw il
T BRI, AU .

ceph osd pool create {poolname} {pg-num} {pgp-num}

VR
=

poolname N & IFHE 4 1H], pg—numFlpgp—numAHZE,

#BFE RN M I pool HIPGEL = -

BRI A1 3R Ny BHIRIB DI E A 4H AT T

e .rgw: regionfllzonefit BIE E .

e . rgw.root: regionflzonelit B1E K. .

e . rgw. control: fFnotify[E R .

- .rgw. gc: T HIERL,

. rgw. buckets: fFINEHE.



. rgw. buckets. index: fFHICEHE(E E. .

. rgw. buckets. extra: fFRUCEIEY RBIEE. .

e . 1og: E'nﬂu:\ﬁ}ﬁo

e . intent-log: HEF.

- .usage: AP CHAEERR

¢ .users: ﬁﬁ&ﬁﬁ)ﬁl{—é‘l%\o

e .users.email: FAH/E-mailfg K.,

o .users. swift: fFiswiftZBHRIIKS/E .,

e .users.uid: AWHER.,

i B A 2 A\ BRI & 2 S T i T o

rados lspools



(4) ceph. conflit &

f£/etc/ceph/ceph. conf IR ITEL N N2

[client.radosgw.gateway]

rgw dns name = {FQDN}

rgw frontends = fastcgi

host = {hostname}

keyring = /etc/ceph/ceph.client.radosgw.keyring

rgw socket path = /var/run/ceph/ceph-client.radosgw.sock
log file = {log path}

rgw print continue = false

rgw content length compat = true

A4 — T ceph. confH [ —EE 0 FRE 4

« FQDNAR X MR AEHT TP AR 25 19 M LI 42 25K,
tt 40 s3. ceph. work.

* hostnamef{E 144, Udemo.

* log pathf{# HEF L.

* rgw content length compat=true, JgzX}
http headerHCONTENT 7 B ) 3 28 T AG 75



* rgw print continue=false, <4100~

continued ¥ ¥,

HALB ESHE S

http://docs. ceph. com/docs/master/radosgw/config

-ref/ .

(5) e EradosgwikssHHL)E )

mkdir -p /var/lib/ceph/radosgw/ceph-radosgw.gateway
touch /var/lib/ceph/radosgw/ceph-radosgw.gateway/done
touch /var/lib/ceph/radosgw/ceph-radosgw.gateway/sysvinit

(6) Nginxfit &

YmiE/etc/nginx/conf. d/default. conf, AU
o

server
listen 80;
server name s3.ceph.work;
client max body size 0;
location / {
fastcgi pass _header Authorization;#5HXS


http://docs.ceph.com/docs/master/radosgw/config-ref/

HTTP headeriliFfz B4k

fastcgli pass request headers on;
fastcgi param QUERY STRING S$Squery string; #HTTP header
ERECIELY

fastcgi param REQUEST METHOD Srequest method;#HTTP Jjik¥
B R

fastcgi param CONTENT LENGTH S$content length;#HTTP W#&HK
7 BUN R



fastcgi param CONTENT TYPE Scontent type; #HTTP WHMHKITFE
HUEE e

fastcgi param HTTP CONTENT LENGTH Scontent length; #HTTP
NAEKETF B K

if (Srequest method = PUT) ({
rewrite ©~ /PUTSrequest uri; #¥K

PUTIHR



}

include fastcgili params;

fastcgi pass unix:/var/run/ceph/ceph-
client.radosgw.gateway.sock;

}

location /PUT/ {

internal; # X R VFAN BRI

fastcgl pass header Authorization;
fastcgi pass request headers on;
include fastcgi params;
fastcgi param QUERY STRING Squery string;
fastcgi param REQUEST METHOD Srequest method;
fastcgi param CONTENT LENGTH S$content length;
fastcgi param CONTENT TYPE Scontent type;
fastcgi param HTTP CONTENT LENGTH Scontent length;
fastcgi pass unix:/var/run/ceph/ceph-
client.radosgw.gateway.sock;
}
}

Ny L
V=

IR FERCESSL, 7 LIS M L HINginx SS1AC
B TR



(T WS EE

1) Jashradosgwik%s -

/etc/init.d/radosgw start

2) ¥ifradosgwik5s .

root@gateway-node# ps aux|grep radosgw
root 6336 0.1 1.5 2165224 15936 2 Ssl 13:15 0:00
/usr/bin/radosgw -n client.rgw.demo

3) EHTIN#ZEnginxfic & .

/etc/init.d/nginx reload

4) fEH curlar L MAMSTIRE, EHEE T
TN 2¥

curl http://gateway-node

<?xml version="1.0" encoding="UTF-8"?>
<ListAllMyBucketsResult
xmlns="http://s3.amazonaws.com/doc/2006-03-01/"><Owner>
<ID>anonymous</ID><DisplayName></DisplayName></Owner>
<Buckets></Buckets></ListAllMyBucketsResult>



(8) ffiHradosgw—admini # H /7

radosgw—adminse 2 Mradosgwii 55 By 247 & HE

BE. NEAXATHEBE SIS, MijaaH2X
NS S AT VI IR o

1) FrEESSH .

root@demo:~# radosgw-admin user create --uid=demo --display-
name=demo --email=demo.ceph.com
{
"user id": "demo",
"display name": "demo",
"email": "demo.ceph.com",
"suspended": O,
"max buckets": 1000,
"auid": O,
"subusers": [],
"keys": [
{
"user": "demo",
"access key": "Z20J3XTSI7Z1DEFY3FDMZ",
"secret key":
"CONxHUBWFRVMOmgAttH1 6 JDVwckPXb3JgqvwTV1tA"
}
] 14

"swift keys": [],
"CapS": []’
"op mask": "read, write, delete",

mww

"default placement": ’



"placement tags": [],
"bucket quota": {
"enabled": false,

"max size kb": -1,
"max objects": -1
I
"user quota": {
"enabled": false,
"max size kb": -1,
"max objects": -1

I
"temp url keys": []

2) FrEpIH P demo, WRXTNAER, ZEH
FIXEAF BV RIS3ARST, T2 EIl KN A

access _key: ™

Z20J3XTSI7Z1DFY3FDMZ”

secret key:



CONxHuUBwFRVmMOmgAttH16jDVwckPXb3JgvwTV1tA~

3) MIBRAF .

radosgw-admin user rm --uid=demo

4) HAbar S5 Bhar 2o

radosgw—admin --help

(9) DNSZ 35k 44 file bl 1 > Fr

4 H P 1) B Bucke t B HE R, KERAE M T
AR EAG WA it , Rl 2R 2 8 =T S3% i A



JRUEERS X ML Bucke t B QIR R LR 48044 |, A e
w5 SRS, I EBCH FAFR A B s —
NDNSTZ I A TS, B P — 2250 =7 i) 3844 1
BriRss . WR HEHF I, ar LB

B/ etc/hosts AT 0, B INAH M () Bucke t i ic
Ko

1) &M /etc/hostslt B HVEMT .

Hrp, bucketZFrXf Mbucketl bucket99, #EfH
S3ARSS I ENLI 42 Hys3. ceph. work, XN IPA
10. 0. 2. 15,

10.0.2.15 s3.ceph.work
10.0.2.15 bucketl.s3.ceph.work

10.0.2.15 bucket99.s3.ceph.work

2) % FH &5 = J7DNSHRAT RS -



£ i H dnspod (IR A4 AT AR 55, NI T — 2%
fEdTicak, M FULECHTE 44, s3. ceph. work, KT
Z I ENTIC AN, 15 225 HAR I AR 55 S vy 1)
DA S



4.3.4 RGWIEZEFE NI HEH 5P

fFradosgwid @2, WA Web Serverif& L&
5, RrnleFastCGIMRIIAC B &L, SHLER Z MR

KB,

VTR NginxWL 2Pk HClient )iE K G ¥
HAE B bR UER HH BFastCGI, 2 )5 HiFastCGIFE R #
i 1ibrados$% 58 SR 5 N#8AE . EdE s
PEMINN A I . PEH B H ALK, Sl ieE
&, WE4-THR.

T REEE VT R R BORAE LG, AR P8 BAR R g
o, BB T AR — e A BT HONginx A
T, BIIRANREE.

N



Kl4-7 RGWHES IR

1) Nginx/ZMH: M ANginx R EBREFPIRE,
Nginxj [0 N R i H A2 54T, ARkS5im 2 A Bk
T H, [ABTENginkJaccess. logflerror. logik
PR ECLient ITE SRAL BT Ol

2) FastCGIZM: ftiradosgwkSGA2B B8, |4
A5 B ceph. conf ' Hrgw socket pathXt MW H]sock
e AR, Nginx ARSI 2 G ABBR U5 1A 13X A~



sock XA, mJEifaradosgwik S HECE M log, &F
HAAHEEE S

3) Rados/ZMH: —MEHL Fradosgwiik 95 i A 5l
XA E AR, T EradosXf M Apool &
BAR, CephfEREHIME FERAS, A XS NMradosgwi 95
JR BN HT T B P Mkeyring O & A5 755 .

XHEMHRBEEER BRI =, 4ijming 5]
. SEEER Eradsogwik &5 B FE P o] gE Al — L&
INEZER, T E bR AT AN AR,

N ANTTPH RIS AR, T KK AR

#4-2  HTTPH WAL RS






4.3.5 fEHS3Z S um i [0 RGWAR 5%

PRI IFRGWAR S5 A, IR 21338 1 A B dn ] Uy
FIRGWHR 55, N IS 41305 F 1) %5 7 dim T H

1. s3emdy 247 L H 148 H

s3cmdsg —EFH: T Amazon S3#: L FHIEMI AT E
T H, vl PUR A EHLSEI N Amazon S3EYE T ) 5
BT,

(1) &P i 24
« pipZeEE T 1o

pipsePython® F AT T H, fetgdEw o Eh
SERR— S H Py thonfl i 223

pip install s3cmd



* Debian/Ubuntu R ¥k R4 10223877 0.

TN E S 6 FH (1 Debian/Ubuntu— 28 [H#/E &
75, n] LM LR a2k AT 22 3k

apt-get install s3cmd

HAh 5 30525 5 7 3CH:

http://s3tools. org/s3cmd o
(2) B imhic &

B2 358 bl G, TR T R AEKE,
THAEH AT R ST RE .

root@demo:~# s3cmd --configure
Enter new values or accept defaults in brackets with Enter.

Refer to user manual for detailed description of all
options.

Access key and Secret key are your identifiers for Amazon
S3. Leave them empty for using the env variables.

Access Key: Z20J3XTSI7Z1DFY3FDMZ #ilE


http://s3tools.org/s3cmd

Access Key
Secret Key: CONxHuBwWFRVmMOmgAttH16jDVwckPXb3JquvwTVI1tA #[ilE

Secret Key

Default Region [US]:

Encryption password is used to protect your files from
reading

by unauthorized persons while in transfer to S3
Encryption password:

Path to GPG program [/usr/bin/gpg]:

When using secure HTTPS protocol all communication with
Amazon S3

servers 1s protected from 3rd party eavesdropping. This
method is

slower than plain HTTP, and can only be proxied with Python
2.7 or newer

Use HTTPS protocol [Yes]: No #HRHESZPrIGM GRS 5

HTTPS

On some networks all internet access must go through a HTTP
proxy.

Try setting it here if you can't connect to S3 directly
HTTP Proxy server name:

New settings: ##IARCESE



Access Key: Z20J3XTSI7Z1DFY3FDMZ
Secret Key: CONxHuUBwFRVMOmgAttHl6jDVwckPXb3JgvwTV1tA
Default Region: US
Encryption password:
Path to GPG program: /usr/bin/gpg
Use HTTPS protocol: False
HTTP Proxy server name:
HTTP Proxy server port: O
Test access with supplied credentials? [Y/n] n
Save settings? [y/N] y
Configuration saved to '/root/.s3cfg'

(3) ZwmiE L —2DA ) /root/. s3cfg XA

%%&i@%?ﬂﬁﬁﬂ?, ﬁﬁ)ﬂ@ﬂuﬁ%ﬁiéﬁy E
CF LA K, BRAEEHF Bhome H 3 T A K. s3cfg
A

[default]

access key = 7Z220J3XTSI7Z1DFY3FDMZ

check ssl certificate = True
check ssl hostname = True
default mime type = binary/octet-stream
enable multipart = True

encoding = UTF-8

encrypt = False

host base = s3.ceph.work

host bucket = % (bucket)s.s3.ceph.work
multipart chunk size mb = 15



secret key = CONxHuBwFRVmMOmgAttHl6jDVwckPXb3JgvwTVI1tA
socket timeout = 300

stop on error = False

use https = False

use mime magic = True

verbosity = WARNING

(4) 1§ s3emd% i a5 B PES3 W Uk
1) Fr#EBucket,

root@demo:~# s3cmd mb s3://s3testl
Bucket 's3://s3testl/' created

2) BE M ABucket

root@demo:~# s3cmd 1ls
2015-12-24 09:30 s3://bucketl
2015-12-24 09:30 s3://s3testl

3) MiIERBucket.

root@demo:/tmp# s3cmd rb s3://s3testl
Bucket 's3://s3testl/' removed

4) FAZEObjcet,



root@demo:~# s3cmd put default.conf s3://bucketl

'"default.conf' -> 's3://bucketl/default.conf’ [1 of 1]
1573 of 1573 100% in ls 1257.71 B/s done
'default.conf' -> 's3://bucketl/default.conf' [1 of 1]
1573 of 1573 100% in Os 19.89 kB/s done

5) BxFEObjcet,

root@demo:~# s3cmd 1ls s3://bucketl
2015-12-24 09:31 1573 s3://bucketl/default.conf

6) F#iObjcet,

root@demo:~# cd /tmp
root@demo:/tmp# s3cmd get s3://bucketl/default.conf

's3://bucketl/default.conf' -> './default.conf' [1 of 1]
's3://bucketl/default.conf' -> './default.conf' [1 of 1]
1573 of 1573 100% in 0s 33.25 kB/s done

2. GUT 2 ™ i FA) s
SCRES3IGUIE i bLACF &, e Bt EL R

XEAHEMUY], AR L hEE e s
AT LB IR T i A A — R



« cyberduck: JFiE, SZFfWindows. Mac 0S X
and Linux, PFakHibkhttps://cvberduck. io/ o

e dragondisk: F#FWindows. Mac 0S X and
Linux, PFEkHbhbhttp://www. dragondisk. com/

« Explorer for Amazon S3: W& 3 fi Al 4o 2%
R, R FWindows, FEcHbbE

http://www. cloudberrylab. com/free—amazon—s3—

explorer—cloudfront—IAM. aspx

3. Pythoni& 5 HSDK H

fi Py thonfbotoZE A] LASEHILXTS3H T 1] .

(1) Z3Eboto

1) piphalzds,

pip install boto



https://cyberduck.io/
http://www.dragondisk.com/
http://www.cloudberrylab.com/free-amazon-s3-explorer-cloudfront-IAM.aspx

2) debian/ubuntu R4 .

sudo apt-get install python-boto

3) CentOS &4,

sudo yum install python-boto

(2) PythonH#l

import boto
import boto.s3.connection
import sys

access key = 'Z20J3XTSI7Z1DFY3FDMZ'

secret key = 'CONxHuBwFRVmMOmgAttH16jDVwckPXb3JgvwIVI1tA'
keyname='test key'

testfile = '/tmp/test.file'

def percent cb(complete, total):
sys.stdout.write('.")
sys.stdout.flush ()
conn = boto.connect s3(
aws access key id = access_ key,
aws secret access key = secret key,
host = 's3.ceph.work',
is secure=False,
calling format =
boto.s3.connection.OrdinaryCallingFormat (),
)
i



bucket, FHHIHPTHGIER

bucket
bucket = conn.create bucket ('bucketl')
for bucket in conn.get all buckets():
print "{name}\t{created}".format (
name = bucket.name,
created = bucket.creation date,

)
#HrE

key, FFBREMMN

ke yHIREE N



'public-read'

key = bucket.new key(keyname)

key.set contents from filename (testfile,cb=percent cb,num cb
=10)

print key.get acl()

key.set canned acl('public-read')

print key.get acl()



4.3.6 adminE PR L HE A

% 1 ¥ Fradsogw—adminy 247 12X RGWAR 5513t
froRERBASL, RGWIESRHE—ERESTfulfZ T, [FIFEAT LA
SZHLGTS3H . Bucket. quotaZe (s RIS H . EELE
S AR B e lid 1R 22 5 F X R TR I R/ 3K,
N A SR EE = T REEON S RAR .

1. fr@tadminlk =

Fir g Sfadmin BHEE T 037 1) 30 75 Bl —NS3 W
BIK SRk, FNEEEREZKSIIAIR, B
BAEUR

root@demo:~# radosgw-admin user create --uid=admin --
display-name=admin

{

"user id": "admin",
"display name": "admin",
"email": mw

"suspended": O,
"max buckets": 1000,
"auid": 0,



"subusers": [],
"keys": [
{
"user": "admin",
"access key": "173QS70POFDJEW798PGM",
"secret key":
"MWQ3j76waSbUNSeXfoFgvcr94SuEbWk8cM51LEJM"
}

1y
"swift keys": [],

"Caps": [] r

"op mask": "read, write, delete",
"default placement": "",
"placement tags": [],

"bucket quota": {
"enabled": false,

"max size kb": -1,
"max objects": -1
I
"user quota": {
"enabled": false,
"max size kb": -1,
"max objects": -1

b
"temp url keys": []

2. I P admin AL BR

B BadninliK5 P AR, sevr it B

A TN

usersfz K.,

root@demo:~# radosgw-admin caps add --uid=admin --
caps="users=*"
{

"user id": "admin",

"display name": "admin",



"email'l: HH,
"suspended": O,
"max buckets": 1000,

"auid": O,
"subusers": [],
"keys": [
{
"user": "admin",
"access key": "173QS7OPOFDJEW798PGM",

"secret key":
"MWQ3j76waSbUNSeXfoFqvcr94SuEbWk8cM51LEJM"
}

1y
"swift keys": [],

"caps": [
{
"type": "users",
"perm": "*"
}
1y
"op mask": "read, write, delete",
"default placement": "",
"placement tags": [],
"bucket quota": {
"enabled": false,
"max size kb": -1,
"max objects": -1
I
"user quota": {
"enabled": false,
"max size kb": -1,
"max objects": -1

I

"temp url keys": []
}
A

adminf X T



usagefd B MiEERIE

root@demo:~# radosgw-admin caps add --uid=admin --
caps="usage=read,write"

{

"user id": "admin",
"display name": "admin",
"email": "",

"suspended": O,
"max buckets": 1000,
"auid": O,

"subusers": [],
"keys": [
{
"user": "admin",
"access key": "173QS70POFDJEW798PGM",

"secret key":
"MWQ3j76waSbUNSeXf6Fqvcr94SuEbWk8cM51LEjM"
}

1,
"swift keys": [],

"caps": [
{
"type": "usage",
"perm": "*"
bo
"type": "users",

"perm" . Wk n



}

'op mask": "read, write, delete",
"default placement": "",
"placement tags": [],

"bucket quota": {

"enabled": false,

"max size kb": -1,
"max objects": -1
}I
"user quota": {
"enabled": false,
"max size kb": -1,
"max objects": -1

s
"temp url keys": []

3. ‘Z Py thonZE A

8 Fadmin [ [E)FE 9 75 Bl i SSHIAL R IE, 28
FHELEAE ) DL R Python B SR SLI, ZEET71EI0T

pip install request-aws

HoAth R 2 Ak

https://pypi. python. org/pypi/requests—aws/0. 1.4


https://pypi.python.org/pypi/requests-aws/0.1.4

4.5 Ak EHH A ER

FriEs3admin. py X4, PythondfAZa0 T,

import requests
from awsauth import S3Auth

aws _key = '"173Q0S70POFDJEW798PGM'

secret = "MWQ3j76waSbUNSeXf6Fqgqvcr94SuEbWk8cM51LEFJM"

server = 's3.ceph.work'

#ErE M

s3userl

url = 'http://%s/admin/user?format=json&uid=s3userlé&display-
name=s3userl' % server

r = requests.put(url, auth=S3Auth (aws key, secret, server))
print 'HTTP Status Code = %s' % r.status code

#IREUH 5B

url = 'http://%s/admin/user?format=json&uid=s3userl' %
server

r = requests.get(url, auth=S3Auth (aws key, secret, server))
result = r.content

print result



5. AT Py thon A

root@demo:~# python s3admin.py

HTTP Status Code = 200

{"user id":"s3userl","display name":"s3userl","email":"","su
spended":0, "max buckets":1000, "subusers":[], "keys":
[{"user":"s3userl", "access key":"KO8A4200F63IJF803G1lA", "secr
et key":"cMHmvSw22CagqdL6YMvlvsOuHlQVop86LumcuLij7"}], "swift
keys":[],"caps":[]}

HAh iz D F G5 2% -

http://docs. ceph. com/docs/master/radosgw/admino

ps/ o


http://docs.ceph.com/docs/master/radosgw/adminops/

4.4 RE/NGG

REBENE T Ceph I3 KAFREVT M ZETL, DL EATHY
i, EE . HH S s. B RER],
e Al DR R 75 SRR BN THAEAE T 5



HhE AL EFECalamari

5.1 1AiHCalamari

Calamarife— e ML= CephEREHIWeb T &,
PRt 7B R E A A, IR $R I T —2ERESTful
APTHE T, HAIRN 1 WitkCephfLRFEH . EYI,
Calamari & InkTank 2y & H)— 2K BB, #&InkTank
) H 3 BRI B Ceph ARV 7 i o E InkTank#Red
HatUW2 5, Red Hatf?E20144E5H 30 HK H I,

Calamari Rest API#Y:
http://calamari. readthedocs. org/en/latest/calam

ari rest/index. html .


http://calamari.readthedocs.org/en/latest/calamari_rest/index.html

5.2 HIRITH

AR A& UUAECent0S 7. xpRA I HEAE 248 AT H R
9w ZdkCalamari AW, HHRECOEEEL [
— &0 F#)CephfE £t .

U fEUbuntut/E 2 4c E 2z dECalamari, HZ= 0
BT

http://calamari.readthedocs.org/en/latest/development/index.
html
http://calamari.readthedocs.org/en/latest/operations/index.h
tml

Ceph'® 7 H AT T fEUbuntuld. 04¥:/E R % %
Calamariffjdeb B AFAL, #ERUIIT .

http://download.ceph.com/calamari/



CalamariZ3Etl+Ecalamari—server. calamari-—

clientflldiamond =7 o

>

I}

THIRS, fEHT

calamari-serveritfitF &

SaltStackE P& F i

calamari—client (HUEA4 Nromana) &—

HTTPAR R, N% FimfdifHCalamari APTHRHLARSS .

diamonds& —Pythoni#f2, HRYKEECeph F i T
b RERAE N R SE B RiE%SGraphite, &

Ceph 7 Al #3223 diamond.,



5.2.1 “#3Ecalamari—server

1. calamari-server/ 43

calamari-serverseCalamarifR 554, AL

Calamari RESTful API, J&H/#HSaltStack® ¥ Ceph

=
—Ijll:_lf‘l\o

calamari-servert & HIHFH: Apache. salt-
master. Graphite/carbon—cache. cthulhuf

supervisord,
S ARG R (I
1) Apache NCalamari#eftWebfk5% .

2) CalamarifkR 5% um 23 salt—-master, salt—

mastersesal t RS & Hiw, salt—-minionig#f & HH



3) Calamarifli55¥mia{TGraphitefilkss, Graphite
e MEE SN E T . Graphite/mimiatr
—N4%4 Ncarbon—cache. pyHJPythonfE 7, M orAbFEK
P A BRI SSEHE . Graphite/carbonfit & AR
F/etc/graphite/carbon. conf XX AFH,

CalamariZZE1FPLfE, 1467 PAE @S
URLhttp://172. 16. %. */graphite/dashboard/ -1 i

f]Graphite,

Ceph Server5calamari-serverZ [B]HIVHE B AN
(A BT sal tsEI ), Wik /&iz1T7ECeph Server
FHJsalt-minion5ig{TfECalamari Server "HJsalt-
master Z [H] IS .


http://172.16.%2A.%2A/graphite/dashboard/

4) cthulhusge¥iWrCeph Server5Calamari
ServerZ [AIIEAE K, HWr ] (Flicrushmap) A48
Iy, I sal t i AE i E MMon A AL AT — > job T

, TR crushmapfF BAEFZER . cthulhutd m] LA
HAT L ibradostR1E,

5) supervisordZ— AN FUVF T A% il i AR
HER RGEF. Bl LR E — P IRSS infiatr, 1
CalamariHk 553w AJ LA E $lsupervisord AL & 3L
f:/ete/supervisord. conf, fEMLE A5G A LAE 3
KT calamari-servertH XRS5BT 7, BE
carbon—cache. pyHJiz4T /72, T

### START calamari-server ###

[program:carbon-cache]
command=/opt/calamari/venv/bin/carbon-cache.py --debug --
config /etc/graphite/carbon.conf start

[program:cthulhu]
command=/opt/calamari/venv/bin/cthulhu-manager

### END calamari-server ###

2.calamari—serverZZit



FfXfcalamari-server ) 2234 Y g il id vagrant
Zh-&virtualbox 7 2 Erpm¥ A AL BE 1T, XA
TRRAI, L ELE T SRS A ErpmBI R . R AR B
MIEHS B A i rpm g

(1) MGithub 3kE{Calamarifihy

# git clone https://github.com/ceph/calamari.git

(2) #)ffrpmZ2 28 AL

# yum install gcc gcc-c++ postgresgl-libs python-virtualenv
# yum install postgresgl-devel httpd checkpolicy

# yum install selinux-policy-devel selinux-policy-doc
selinux-policy-mls

MR REEH L (yum update) , ZZEIEANSA]RE
SN ERCAR RE CnES-10T8) , A 75 B 4EA
I A B A BEAR O 7 B ) AR B AR BRI T, 451
n,



# yum downgrade postgresqgl-1libs-9.2.13-1.el7 1

Kl5-1 “ZZdEpostgresql il

# cd calamari
# ./build-rpm.sh

F e il rpm 2 R WAL T E— AN, Wb

7N o

# cd ../rpmbuild/RPMS/x86 64/
# yum install calamari-server-1.3.1.1-
105 g79c8df2.el7.centos.x86 64.rpm

(3) YintkCalamari

# calamari-ctl initialize

Username (leave blank to use 'root'): root
Email address: 123346@xx.com
Password:

Password (again) :

Superuser created successfully.
[INFO] Initializing web interface...
[INFO] Starting/enabling services...



[INFO] Restarting services...
[INFO] Complete.

Eif H s FOR MM N G sk Web & B & 1K - A
i, Rl PMBHCER, TriAa R

# calamari-ctl change password —--password {password} {user-—
name }

L R RORER RISy, BEER I 1 AT AR S R DU OK
BN TE . A E e MR, A——
fEth -



5.2.2 “#ZdEromana (calamari—client)

1. romanad) 28

romanase [ Z Bifcalamari—client{ 4 MK, &
& N RMEWeb UTRIREER, F BN P imfd A
Calamari API#2ALAR%S:, ZIEfECalamari Serverif .

calamari—clientHsalt-minionfldiamondZH fX .

romanafdffdashboard. login. adminfimanagel/{

KA, My rpm AR, XEREHLEk— AT,

1) dashboardf&HtE—~JavaScript % 7 i,
HE:E5Ceph RESTful APIAZ H R4 FCeph., dashboard
B3N, 430 NDashboard. Workbenchll

Graphs.



* Dashboardse — ™ R iEHPLKE, 57 I CephtE

T8 IR

» Workbench+2 )5 G 0SDMIHost ) EFLEH,  [R]Isf
% 2 PRl 2 3L 256N0SD .

* Graphs & H 7 57 7~ B K Graphi te Ml 7 57 7
FFATY S B 1 d i amond 3L 6] & 75 4% ol 2 B B0E 1
A

2) logintiliFH T & 5Web Ui, #iE(Z BT 5
% N/loginfJURLF, SERR gk &8 M 3 5

iii/opt/calamari/webapp/content/login/ H ko

3) adminfHE 2 HREFHH P MCalamarifs B K
BT HE, XHAngular 1.x1BE= K. HTadmninf
HeIhae iR e ., fECalamari—server 1.2F0HTEIHIL. 3



IRAS Hadnintl Bt 2922 R, R IMA Juserflirole
B PR ITh R 2 B A iz

4) managefEB g H T ¥l CephEREH &N H
UHOSDE HE . Pool & H. ERF B MEN H L RREED)
e, HEIKXHAngular 1.2. xfBootstrap3 X .

2. romana ;i

(1) MGithub_E3kEXromana§id

# git clone https://github.com/ceph/romana

(2) 2 HMA

# yum install npm ruby ruby-devel rubygems rpm-build
libpng-devel

(3) B FmpmI 22 B R

D #E J7npmiE B SN E = Fnpmik .



$ o %

.

npm

2)

npm
npm
npm
npm

config set registry https://registry.npm.taobao.org

SruEnpmlie 5B U] .

config get registry

install -g npm

install -g bower grunt grunt-cli
install -g grunt-contrib-compass@0.6.0

(4) ff HGemZFH compass

1

gem
gem

2)

gem
gem

B J7Ruby R & U N taobaoHJRuby ik o

sources --remove https://rubygems.org/
sources -a https://ruby.taobao.org/

B #HreemIt 2 H compass.

update --system
install compass

(5) ZWiEromana



1) # AromanaH 3.

# cd romana

2) S B R RRCAS .

# vi manage/package.json...

"grunt-connect-proxy": "~0.2.0", ..

3) GRiIFIAA .

# make build-real
# make dist




1) xR E St E—gH AR
romana 1. 2. 2. tar. gzf3, EZPIFEE G 22481 H
Ko

# cp ../romana 1.2.2.tar.gz ./

5) 1&ithMakefile XA

# vi Makefile
BUILD PRODUCT TGZzZ=$ (SRC)/romana-build-output.tar.gzE&ih:

BUILD PRODUCT TGZ=$ (SRC)/romana 1.2.2.tar.gz

6) B&romana. spec XA, £ “tar xfz%
{tarname} ” T HIUSINI T 557

cd %{name}-%{version}
for dir in manage admin login dashboard

do
mkdir -p ../opt/calamari/webapp/content/"$dir"



cp -pr "$dir"/dist/* ../opt/calamari/webapp/content/"S$dir"/
done

cd ../

rm -rf /tmp/%{name}-%{version}

mv ${name}-%{version} /tmp/

7) tErpmtd,

# make rpm..

Wrote: /root/rpmbuild/RPMS/x86 64/romana-1.2.2-

36 _gc62bbSb.el7.centos.x86 64.rpm

Executing (%clean): /bin/sh -e /var/tmp/rpm-tmp.MntCPR
+ umask 022

+ cd /root/calamari/romana/../rpmbuild/BUILD
+ echo clean

clean
+ '"['" /root/rpmbuild/BUILDROOT/romana-1.2.2-
36 _gc62bbbb.el7.centos.x86 64 '!=' / ']!

+ rm -rf /root/rpmbuild/BUILDROOT/romana-1.2.2-
36_gc62bbbb.el7.centos.x86 64
+ exit O

8) M I rpm L T | F 3 F 3R

romana.



# cd .. /rpmbuild/RPMS/x86 64/
# yum install romana-1.2.2-36 gc62bbbSb.el7.centos.x86 64.rpm



5.2.3 “23Ediamond

diamondsg —>Pythoni#tf2, 157 CephfEiFTi
Mo bR EERAE, B LIRSS anCeph 15 £ ] CPU.
NFE W& BERRT0. “PX R RIS 1 B
B, REEIERINE BRIES4 Graphi te: il B3
diamondibH& At 7 APT R DALk A = B 8 SO (1) 7
I B3R 2 R U

(1) MGithub 3kH{diamondFEAL

# git clone https://github.com/ceph/Diamond

(2) 1 iErpmEl

# cd Diamond

# git checkout origin/calamari
# make rpm



F) 2 e e rpm B F-Diamond/dist/diamond—
3. 4.67-0. noarch. rpmH 3%, &) 7€ rpm & il
R BT A Ceph ™ 1 JF 22 2E

(3) fECeph™i f 223 diamond

# yum install diamond-3.4.67-0.noarch.rpm

(4) Btdiamondfit & X, +8[AGraphite
server FIT{E ) EHL

# vi /etc/diamond/diamond.conf

# Graphite server host
host = cephl



fEhostBH B M Ncalamari—server BT 7E ] L4,
HAE/ete/hosts H s s Il FEHLAENT -

(5) )3 diamond k5%

# /etc/init.d/diamond restart



5.2.4 “#Z3Esalt-minion

salt-minion &M B Him, A B)Ceph T Ml 7 £
73 salt-minion.

VAL YN
V=

AN RAE & > Cal amari JUTH N 500485 4%, B4 W] fE
e T sal thRACK & FEN A, 2014, 1. 13-1hk
KE A F5h 23 salt. salt-master. salt-
minionfF A Y iZ ). AHSCRRAS I B AT BATE
http://rpnfind. net FIZRIFTF#.

(1) Z3Esalt-minion

# yum install salt-minion

(2) GUgthc & A


http://rpmfind.net/

# mkdir /etc/salt/minion.d/
# vi /etc/salt/minion.d/calamari.conf
master: cephl

cephlf&saltstackkssim EMNL4, saltstackikss

i 5calamari-server[AE— & k%25 .

(3) #HJZsalt-minionfk%%

# systemctl restart salt-minion

(4) fEcalamari—server & H % im i NiEiE >R
FAuE

# salt-key -

L
# salt-key -A



5.2.5 HJERS

fic B Calamari H EBLFR 7 5 5 FH AR 55

# chmod 777 -R /var/log/calamari/*
# systemctl restart supervisord
# systemctl restart httpd

Httpdk55 8 shiFf5, #hnl LLE SxCalamar i & 3

&1, BxEAEE 5. 3. 1R,



5.3 FLAREAE

5.3.1 *&3xCalamari

Calamari’s BiF & ERAF RS0 I, HEEAEN
Ferhga A TPHbhERD AT,

http://172.16.*%.*

2 B B P 4S5 S, BN
DASHBOARD L Tf], #n&5-2f77~ o

DASHBOARD Ui T H F b 3 R = 25 R UL an .

» HEALTHERHHEROINAS, B ROREEARIRESA
HEALTH_OK.



« OSDELE MOIRNES, KBS EREILE6N0SDIH H
BN TARIRES

« MONITORSEL & SRS, B h BnERILE 3
MonitorFf H 4N TAEIRE

« POOLSTH i B EAVIRES, Ean&ER P I
R

« PG (Placement Group) ZEMVIRE,

« IOPSGtit, Fit | BN EHPIR S H 0.

» USAGE: SR Bt IR, B o 1A st
PR A

« HOSTS: &M ENAEMNFTRIRE



K5-2 DASHBOARD T [Hi



5.3.2 WORKBENCHI [fij

FT HFWORKBENCH T [, U1E5-3Ff 7~

K5-3 WORKBENCH I [f]

CephfERE P A 610SD, ZERT R~ N0, i
HN0SDR] LLE 7R HOSDE RS E B« PGELE JIRES .
FigiheE R

B K537 “Graphs” %%, W LA~ HOSDAR
FEENLICPU. FNEBMANES T EE, WEs-4r



7N o

K5-4 CephF ML H VR HIIF M.



5.3.3 GRAPHIL[H

FTFFGRAPHIR ] (AnEI5-5f 1) , XA A &
LUER N, e A7 il ) TOPS S -1 1L
At D1 skZ3 [A] (R A A A D05, AR DI i )k
AT LB R G Ceph™ RUICPUL P8 N A7
gt

K5-5 GRAPHII [f]



5.3.4 MANAGE 1 [f

FTITFMANAGE VT CUnEI5—6FT7~) » XTI A1
FFEEE 0 ENL RREATELE DL SR B 24
ATER, W DT, B AR MR A7
MhEk gt B (S B AR SR H SRR,

K5-6 MANAGE 2 [H]

BE OO Mg (Pool) E8., WE5-7HT



SR ER LRS!

BRI E A EL, nE5-8H.

Sl @A, WE5-9FTR.

BEEMLog, WES-10F7R.



K5-8 BRI AL

K5-9 B FfgHs

K5-10 %ERflLog



Calamari® S X CephBEREHI A F I H F
B, AL DIES HE4EP SR, BEMERER
14T tAR B .



5.4 ANFE/NGG

Calamar it 5 /iy d A i 99 #4800, BEANER 70 #6

125 B AR

Hidi (Frontend) : IXJ&—/NE T Ba48 1 FH -
G, FEHHJavaScriptSLIl. A m ) SEIA] H 1) 2
CalamarifJRESTful APT, FfHBEIERIEA T IEM
PRIk, i ) A ZELAR R AT DA ST BT A4S
Calamarif ¥ FIACAS LAMIT 1icenseTUs, A LLM FIH
R R BB AR

https://github. com/ceph/calamari—clients

Jaum (Backend) : JGufist:CalamariH % Cralisy,
FHPythonSZtEl . Calamari g im A FH — e 2H 444
SaltStack. ZeroRPC. Graphite. Django—rest-—

framework. DjangoffigeventZEsCil ., ‘B F2ft T —2H%T


https://github.com/ceph/calamari-clients

HIRESTful API, FHTACephbd Je Fifth 5 Gi 2 [a] 34T 4R
o CalamariXf#iAREAT 1 HEFT A, AIHXLEH
HIRESTful APIR58 5 CephBE R 2 [0 HAZ L.
Calamari I Hif A H 458 F (1) £ Ceph JRESTful API, £
HITRer)sSe A — 2L/ . Calamarif f5om i
FELGPL2+1icense FHU&, I LLIEIL

https://github. com/ceph/calamari 3FRENFEJRIY,

Calamari k)3

(http://calamari. readthedocs. org ) 1R5%EE. I
WXt T-Calamari M) # . JT A B 24
Calamari RESTful APT#FATIFAMIAG, Calamari
PR 2 5 > Calamari ) — PN ifik . R Ceph—1F,
Calamariti 2 #E N —A Bl a ok & 8. ARA] LA
Wt Calamari B IRCHIIE irc: //irc. oftc. net/cephs
VMR- 41 F ceph—calamari@ceph. comB{F £E£GitHub
EXi%pull requestFZLCalamariflH X .


https://github.com/ceph/calamari
http://calamari.readthedocs.org/

[1]http://calamari. readthedocs. org o

[2]https://zphj1987. gitbooks. io/calamariboo

k/content/index. html


http://calamari.readthedocs.org/
https://zphj1987.gitbooks.io/calamaribook/content/index.html

$F6% XM RG——RMERTH S K
AE

6.1 Ceph FS{ENRTERETT AL

MRIBFIHI 22, &2 TMDSZHA, M T
Ceph FS#E#EL.

Ceph FSHMMiEHCTN: —HZilidCeph FSH
P (Kernel Module) , 34b—Mj&iEidCeph-
Fusef J14%[8] (User Space) , I 47231 i Ff
3T

RHEL/CentOSM7. 1i#2, Ubuntuhhl4. 042, 'EA1H]
N K% S HCeph PSR, % ZRHEL/Cent0S 6. x25%%
CHERERS, HAZFA RS Ceph FSEHL, AT



IHIIFUSE T dEE (BEmIFEEHINIZ « LI
ZHiE I N AZAIFUSERE# Ceph FSHY 7 20

(1) j#tCeph FSHZAEHL 2R

WL N R AR, R AE H] Ceph % 7 i AL
TG MR AT RS B . B -ofR K Fadmin Al
WIEE ], —tie 0P RGRM.

[root@compute-nodel ~]# mount -o

name=admin, secret=AQCI9xRBViMVI9AhAAcgxg0TId+HgpJ4haXMuFZw== -
t ceph 10.89.13.71:6789:/ /mnt/
[root@compute-nodel ~]# df -TH

Filesystem Type Size Used Avail Use% Mounted on
/dev/vdal xfs 50G 14G 37G 27% /

devtmpfs devtmpfs 4.1G 0 4.1G 0% /dev

tmpfs tmpfs 4.2G 0 4.2G 0% /dev/shm

tmpfs tmpfs 4.2G 18M 4.1G 1% /run

tmpfs tmpfs 4.2G 0 4.2G 0% /sys/fs/cgroup
/dev/vdcl xfs 108G 82G 26G 77% /data

/dev/vddl xfs 215G 70G 146G 33% /datal

tmpfs tmpfs 821IM 8.2k 82IM 1% /run/user/0
10.89.13.71:6789:/ ceph 1.2T 32G 1.2T 3% /mnt

(2) IFFUSES X H:#

[root@compute-nodel ~]# mkdir -p /cephfs/
[root@compute-nodel ~]# ceph-fuse -m 10.89.13.71:6789



/cephfs/

ceph-fuse[29831]: starting ceph client
ceph-fuse[29831]: starting fuse
[root@compute-nodel ~]1# df -Th

Filesystem Type Size Used Avail Use% Mounted on
/dev/vdal xfs 46G 13G 34G 27% /

devtmpfs devtmpfs 3.9G 0 3.9G 0% /dev

tmpfs tmpfs 3.9G 0 3.9G 0% /dev/shm

tmpfs tmpfs 3.9G 17M 3.9G 1% /run

tmpfs tmpfs 3.9G 0 3.9G 0% /sys/fs/cgroup
/dev/vdecl xfs 100G 77G 24G 77% /data

/dev/vddl xfs 200G 65G 136G 33% /datal

tmpfs tmpfs 783M 8.0K 783M 1% /run/user/0
ceph-fuse fuse.ceph-fuse 1.1T 29G 1.1T 3% /mnt

DL AN EEVE S BilikCeph FSIE T P A% A FIFUSE
J7 REAT 7 H#

e P RE T SR AT, MP T2 2 B (1) 40 A S B AR
Mo NPT — AP T BAE B I AT MR EOR, HoE X
T —HEABAENERRmERH . EEMPIYm AR,
PR RSN S 5 TV Bl E RN H AR, XA H
MR e EAN R i /L BB sh IRl AR, el & Uil
SLZ AP, TMiCeph FSIEHFFEMLILZAEME I ]



FA T B ZUE A IX LRSI H CRIMPT AR A
B, SR SR TR0 AS MPICH, OpenMPT
LAM-MPT A Sz fi b sz 8iIntel MPI. Hdr, OpenMPISEZHf
TMPT-1. 2FIMPT-2. OFJIEAS FIYE, FF S HFFTCPAI
RDMA (Remote Direct Memory Access) , e FHHI

MPTSEEZE . CentOS 7. 2BRIAM A OpenMP T #AF 4,
NI,

(1) T #iOpenMPI

root@compute-nodel ~]# cd /cephfs/

root@compute-nodel ~]# mkdir source && mkdir software
root@compute-nodel ~]# cd source

root@compute-nodel ~]# wget -c http://www.open-
mpi.org/software/ompi/v1.10/downloads/openmpi-1.10.1.tar.bz?2
[root@compute-nodel ~]# tar xf openmpi-1.10.l1.tar.bz2
[root@compute-nodel ~]# cd openmpi-1.10.1

[
[
[
[

[root@compute-nodel ~]# ./configure --
prefix=/cephfs/software/openmpi-1.10.1
[root@compute-nodel ~]# make -j4 && make install

2, OpenMPI4wikz2dtsgte,

(2) W EOpenMPIIAE AN &



I BASHA A / cephf's/software/openmpi—
1.10. 1/run. sh, HELPLTF AR

export OMPI HOME=/cephfs/software/openmpi-1.10.1/
export PATH=$OMPI_HOME/bin:$PATH
export LD_LIBRARY_PATH=$OMPI_HOME/lib:$LD_LIBRARY_PATH

SR, PATIR R

source/cephfs/software/openmpi—1. 10. 1/run. sho

(3) R Rkt P TE R IS

#include <stdlib.h>
#include <time.h>
#include <stdio.h>
#include "mpi.h"
#include <stdio.h>
#include <iostream>
using namespace std;
long long int MC(long long int mynumber, int myrank) {
int mycount=0;
double x,y;
int i=0;
for (i; i<mynumber; i++) {
x=2.0*(((double)rand()) /RAND MAX)-1.0;
y=2.0* (((double)rand()) /RAND MAX)-1.0
if (x*x+y*y<1.0)
mycount++;

14



return mycount;
}
void serial () {
int Allnumber=50000000;
int count=0; double x,y,pi;
double stime,etime, atime;
stime=clock () ;
for(int i=0;i<Allnumber;i++) {
x=2.0*(((double)rand()) /RAND MAX)-1.0;
y=2.0* (((double)rand()) /RAND MAX)-1.0
if (x*x+y*y<1.0)
count++;

.
14

}
pi=4.0*count/Allnumber;
etime=clock();
atime=(etime-stime) /1000;
cout<<"pi="<<pi<«",time="<<atime<<endl;
//printf ("pi= %$12.12f ,alltime=%.3f ",pi,atime);
}
int main (int argc,char* argv[]) {
int myrank, size;
MPI Init (&argc, &argv);
MPI Comm size (MPI COMM WORLD, &size);
MPI Comm rank (MPI COMM WORLD, &myrank) ;
long long int topinnumber,myinnumber,mynumber,allnumber;
double x,y,pi,stime,etime,atime;
stime = MPI Wtime () ;
allnumber = 50000000;

mynumber = allnumber/size;
if (myrank != 0) {
myinnumber = MC (mynumber,myrank) ;
MPI Send (&myinnumber,1,MPI LONG LONG,0,0,MPI COMM WORLD) ;
cout << myrank << " of " << size << " : " << myinnumber
<< endl;

//printf ("%$d of %d : %d\n", myrank, size, myinnumber) ;
} else {

myinnumber = MC (mynumber,myrank) ;

cout << myrank << " of " << size << " : " << myinnumber
<< endl;

//printf ("%$d of %d : %d\n",myrank,size,myinnumber) ;

topinnumber = myinnumber;

for (int source = 1;source < size; source++) {

MPI Recv (&myinnumber,1l,MPI LONG LONG, source,(0,MPI COMM WORLD
,MPI STATUS IGNORE) ;



topinnumber += myinnumber;
}
pi

4.0 * topinnumber / allnumber;

}

etime = MPI Wtime ();

atime = etime - stime;

if (myrank == 0)
cout << "pi=" << pi << ",time=" << atime << endl;
//printf ("pi = %$12.12d ,time = &.3d\n",pi,atime);
MPI Finalize();
serial () ;
return 0;

A

(4) BiT0penMPT C++IFE4T 4R 1F58%%
mpic++ m pi.cpp -0 m pi

(5) BAEEFISHERE (BFHLisfrefhe
IS UASD

[root@performance mpil# 1dd m pi

linux-vdso.so.l => (0x00007££d9%92977000)

libmpi cxx.so.l => /cephfs/software/openmpi-
1.10.1//1ib/libmpi cxx.so.l (0x00007£fcla8096000)
libmpi.so.12 => /cephfs/software/openmpi-
1.10.1//1ib/libmpi.so.12 (0x00007fcla7dba000)
libstdc++.s0.6 => /usr/1lib64/libstdc++.s0.6
(0x00007fcla7a90000)

libm.so.6 => /usr/lib64/libm.so.6 (0x00007£fc1la7799000)
libgcc s.so.1l => /usr/1lib64/libgcc s.so.l
(0x00007fc1a7582000)

libpthread.so.0 => /usr/lib64/libpthread.so.0



(0x00007£fc1la7366000)

libc.so.6 => /usr/lib64/libc.so.6 (0x00007fcla6fa5000)
libibverbs.so.l => /usr/lib64/libibverbs.so.1l
(0x00007£c1a6d92000)

libopen-rte.so.12 => /cephfs/software/openmpi-
1.10.1/1ib/1libopen-rte.so.12 (0x00007fcla6bl6000)
libopen-pal.so.13 => /cephfs/software/openmpi-
1.10.1/1ib/libopen-pal.so.13 (0x00007fcl1a6838000)
libnuma.so.l => /usr/lib64/libnuma.so.l (0x00007fcla662b000)
libpciaccess.so.0 => /usr/lib64/libpciaccess.so.0
(0x00007fc1a6421000)

libdl.so0.2 => /usr/1lib64/libdl.so.2 (0x00007£fcla621d000)
librt.so.1l => /usr/lib64/librt.so.l (0x00007£fcl1la6014000)
libutil.so.l => /usr/lib64/libutil.so.l (0x00007fclab5el1000)
/1ib64/1d-1inux-x86-64.s0.2 (0x00007£fc1la82b1000)
libnl-route-3.50.200 => /usr/lib64/libnl-route-3.s50.200
(0x00007£fclabbcl1000)

1libnl-3.s0.200 => /usr/lib64/1libnl-3.s50.200
(0x00007£c1a59%9a5000)

(6) EidmpirunPATPIHEFET

time mpirun --allow-run-as-root -np 4 ./m pi

EiBmpirunfEANATI pitHHIEFR, Ka)H
4tm piiEFE, I HiX 43 @ TCP I SGHAT I B
- MPrEidswsE FH X Chostfile) , FRE
mpirunf 2 N IATESIRIE BIA R P EYIEAT . 8t
fdiFCeph FSFEZ AR %, OpenMPIHIR FH A7 Ak 545



I, BT RO RV A [ #8422 )5 Bmp i rundi
T SEAESS



6.2 Ceph FS{EN R 5 w7 i

Hadoop & — MW K EH R #E47 70 A0 AL B 1 BT
HEZE . Hadoop B AHHE4LA% 0o B FEHDFS fiMapReduce .
F1, HDFS4:#% NHadoop Distributed File System,
seHadoop N E ) A oL R4, feisiT el H kS
AR b, MR HIAE 1% R S8 MapReduce, FHM
D BT O 0929”7, BT AR B R BRI
BATE ARG L

Ceph FSH{EyHadoop Jm s B #a A7-fifith, ] B4R
HDFSHIAFAi# /7 58« i Al & Hadoop & fEDFS A7 A 1 7] 3
WO, RT3 B T F HAX GER s B A TR R S A
KR4, 1M HAAMGIRE AT REW KN BB, Ceph FSHgfit
POSTXGHE A e B AT R G, SR Z KM H
LG4 . Ceph FSTE NHadoop 5 i 204 A7 i i



. HadoopifiThadoop—cephfs. jarfdiffiJin|Ceph FS
14, HARAFR R il oy .
http://download. ceph. com/tarballs/hadoop—

cephfs. jar.

DL R 3t 4THadoop 5 Ceph FSHAECE o SZUGFA LS 4K
HERRAS IR 6-1FT7R .

R6-1  SLIIAEL T RRCAS

RIEZ TR, B TR WG EE — > CephlE
#F, JFACECeph FSILZEAFMRSS: A, ZMiHadoop
BEMZAFENttp: //hadoop. apache. org/docs/stable/
AL M . Ceph FSEHLHDFSIE NG imAE iy, o
KHMHadoopBEfE, ARG B HOXMLEC B A, B HEAET
REUTE


http://download.ceph.com/tarballs/hadoop-cephfs.jar.
http://hadoop.apache.org/docs/stable/

1) fECent0S 7. 2R %% 2% %% Ceph FSH)Javat
2,

yum install cephfs-java libcephfsl-devel python-cephfs
libcephfs jnil-devel

2) F#iHadoop.

wget -c
http://mirrors.aliyun.com/apache/hadoop/common/hadoop-
2.6.3/hadoop-2.6.3.tar.gz

3) fi# )k Hadoop.

tar xf hadoop-2.6.3.tar.gz && cd hadoop-2.6.3

4) BB libcephfs jniZhAEERE.

cd lib/native
In -s /usr/lib64/libcephfs jni.so .
cd ../../

5) T #ithadoop—cephfs. jars



wget -c http://ceph.com/download/hadoop-cephfs.jar

6) AR RSt JavalE BT

cp hadoop-cephfs.jar /usr/share/java/

7) 1B Hadoop iz AT AR AC B S AF (38 bk 44

17

[root@performance hadoop-2.6.3]# vim etc/hadoop/hadoop-
env.sh

#export JSVC HOME=${JSVC HOME}

export HADOOP_CONF_DIR=${HADOOP_CONF_DIR:—

"/etc/hadoop" }export

HADOOP CLASSPATH=/usr/share/java/libcephfs.jar:/usr/share/ja
va/hadoop-cephfs.jar: SHADOOP CLASSPATH

# Extra Java CLASSPATH elements. Automatically insert
capacity-scheduler.

for £ in S$HADOOP HOME/contrib/capacity-scheduler/*.jar; do
if [ "$HADOOP CLASSPATH" ]; then

export HADOOP_CLASSPATH=$HADOOP_CLASSPATH:$f

else



8) &iHadoopt% CriC B AT

[root@performance hadoop-2.6.3]# vim etc/hadoop/core-
site.xml

<configuration>

<property>

<name>hadoop.tmp.dir</name>

<value>/tmp/hadoop/</value>

</property>

<property>
<name>fs.default.name</name>
<value>ceph://10.89.13.71/</value>

</property>

<property>
<name>ceph.conf.file</name> <I=-=#A

Cephiit & 4

-——>
<value>/etc/ceph/ceph.conf</value>

</property>

<property>

<name>ceph.auth.id</name> <V ——iE



CephBE#EU7 M EH -

-—>
<value>admin</value>
</property>
<property>
<name>ceph.auth.keyring</name> <! =-%E

Ceph#Eif

adminH RS



-—>
<value>/etc/ceph/ceph.client.admin.keyring</value>
</property>
<property>
<name>ceph.data.pools</name> <! --&E

CephfERERAF i,

hadoopl-->
<value>hadoopl</value>
</property>
<property>
<name>fs.ceph.impl</name> <V ——iE

Ceph®EMEvi R 81



-=>

<value>org.apache.hadoop.fs.ceph.CephFileSystem</value>

</property>
</configuration>

9) #Ceph FSHEEME, fitHadoopfd H .

[root@performance hadoop-2.6.

hadoopl 128
pool 'hadoopl' created

[root@performance hadoop-2.6.

size 3
set pool 26 size to 3

[root@performance hadoop-2.6.

min size 2
set pool 26 min size to 2

[root@performance hadoop-2.6.

hadoopl
added data pool 26 to mdsmap

ceph

ceph

ceph

ceph

osd pool create

osd pool set hadoopl

osd pool set hadoopl

mds add data pool

AN E e s, BUA] )8 8iHadoopBEft . 18T
HadoopHJdfsfig4, Vil Ceph FSEERFAF. il
Hadoop£EREfin 4, AIALLN 1S Ceph FSAFAERE ST

10) J#idHadoopfnr <81t =1 Ceph FSA il SCAF 1]

H N2



[root@performance hadoop-2.6.3]# bin/hadoop dfs -1s /
DEPRECATED: Use of this script to execute hdfs command is
deprecated.

Instead use the hdfs command for it.

Found 0 items

11) @i Hadoopfis 2 3445 N Ceph FSAEA 1) 3L
1 H 5%

[root@performance hadoop-2.6.3]# ./bin/hadoop dfs -put
~/ceph/ceph-0.94.5.tar.bz2 /ceph-0.94.5.tar.bz?2
DEPRECATED: Use of this script to execute hdfs command is
deprecated.

Instead use the hdfs command for it.

HHREF Ceph FSAFAERISCAFH 3, RIS E4
FANo

[root@performance hadoop-2.6.3]# ./bin/hadoop dfs -1s /
DEPRECATED: Use of this script to execute hdfs command is
deprecated.

Instead use the hdfs command for it.

Found 1 items

-rw-r—--r—— 3 root 7084809 2016-01-03 16:24 /ceph-
0.94.5.tar.bz2

£ BRI 2, Ceph FSAIIfE JyHadoop ) J= b
], AT LAIE R DFS i % SCAFEAT AR AT 3055 2



. TFRER

T B H AR F1&2ICeph FSIE, 4T
Hadoopit & AT55, H

iz B 5 R S5HDFS 5 i — 2



6.3 ARE/NGG

AKEAHCeph FSHANEEFIN AR SPERETT
BERUREAE A3 . &40 v P B v SR P 8 FH IR 55 23 45
ELustreFINEDASTEAE T, BidE JURIEIIDASFE S
k. Ceph FSFEFRADOS, ] ELFZTEIE RS 12
PEREIARE IR U4, ZmtEReth B EUR A ik 7
%, Ceph FS#RfitJavat%Id, REibAH ] Javadm s (18
Ui R B Eih, Miladoop®5—HLIE T Javadn 5 1K
B vHHEAMESE, A DUPRE IF K V7 i) Ceph FSAF-ifi 2 T,
e e U A I g



FTE PUF i —— R S s

7.1 Ceph5KWM

AT H iR Ceph SKVMEE UL I 45 & 45 R, iECeph
ERAFA#RBDAE N KVMEE S 1 5 S A7k o 6 T BT ZHKVM
REFL TS SR

KVMAE S B 2 M AT B R ER 2 —
KVM R B4 B AR A 5 A2 1) FH CPURE A R P AL R FEL i nux
SRR RGN R INARER LR, 12 4T 7EQEMUA )
P02 Lt 4 48 I KVMAR B A% 336 45 CPURE 4 K
ML, IR EEE TR A . AHEC2EQEMUR N #, KVMALHR
Be1k 2 WA TR B AT b B et A2, T B A
CPUBEAF UM 1, KRR & 1 QEMURY IS AT I &



B ER S AR RS E T K gemu—
kvm (Fedora/RHEL/Cent0S/) E{# qemu-system-
x86_64 (Debian/Ubuntu) & 75 2 KFRBDYE iz 4oL 4
JEUmAE . WA AU, LR 32 & CentOS
7. 1F0Ubuntu 14. 043J4864457 &5E .

EZHIRES, RAICEME T RANCephIh
15, WA 1Ye BT AR Cent0S 7. 17efE— & K
ML, HRIEITKVMEE AL .

HRCent0S 7. 1f1Ubuntu 14. 041 QEMURE ML FE
Fr 0125 S PALIBRBDRY 75 27 [MIRBDERAF A . JH I PATR
BEAERA AR ERAE R E T FIQEMUSE 75 S HFRBDELAF
it o

(1) Far il 4 22 48 K VMR FU40 A2 75 S FFRBDIAF
e



1) 7ECent0S 7. 1Z23EKVMEE AL DL % A4 7 T

N0

[root@kvm-nodel ~]# yum install gemu-kvm gemu-img libvirt

2) K& qemu—kvmse 15 > FFRBDERAEfif o

[root@kvm-nodel ~]# gemu-img --help | grep rbd
Supported formats: vvfat vpc vmdk vhdx vdi sheepdog rbd raw

host cdrom host floppy host device file ged gcow2 gcow
parallels nbd iscsi gluster dmg cloop bochs blkverify

blkdebug

3) fEUbuntu 14. 04_bZ2KVMEE AL DA S AH O
HT A,

ubuntu@ubuntu:~$ sudo apt-get install gemu-system-x86 gemu-
kvm gemu-utils libvirt-bin

4) f£Ubuntu 14. 04 & H qemu—imgE 15 > FRBD
B 4%



root@ubuntu:~# gemu-img --help | grep rbd

Supported formats: vvfat vpc vmdk vhdx vdi sheepdog sheepdog
sheepdog rbd raw host cdrom host floppy host device file ged
gcow2 gcow parallels nbd nbd nbd dmg tftp ftps ftp https
http cow cloop bochs blkverify blkdebug

NS Blrbd S8R, ) B 2 B gemu—kvmBL
qemu—-system—x86 643 FRBDELAFEAE .

(2) fd Fl B A7tk

BN R AU EKVMEE #L4E 17 7] Ceph RBDRY AE 4
Wi A

1) fEkvm—nodel Z3ECeph®i A .

[root@kvm-nodel ~]# yum install gemu-kvm gemu-img

M /etc/ceph/ceph. conf & il #lkvm—node 17 &
FH [ ) B AR AL B



@1t /etc/ceph/ceph. client. admin. keyring & il
Flkvm—node 17 g AH R B BR A4 B

2) HiTkvm—nodel Hjgemu—img 1. E.15
Hl/etc/ceph/ceph. conf/E NERINEC B XA, < TRBD
AT i 1) 3 e A 1 B e R G & SO 2 XIS 3

3) N T EKVWE L B B AL I 5] S 1E &
4t, KO & BEEAE RAMQCON2EL1Z T N\ BIRBDAT
figritvmpooll. I [ G & RBDAZfifitbvmpooll, SN &
SiA% -

[root@ceph-monl ~]# wget -c
http://download.zstack.org/templates/zstack-image-1.2.gcow2
[root@ceph-monl ~]# ceph osd pool create vmpooll 128
[root@ceph-monl ~]# gemu-img convert -f gcow2 -O raw zstack-
image-1.2.gcow2 rbd:vmpooll/root-imagel

Hrp, FHiE Tgemu—imgE S AMmAH, ¥
qecow2 Ak irawkg 2. X A2 B TKVMEE 4L 17 7] Ceph



RBDAF-fif B K 2 e B raw ) U5 i) 4% 20, U7 20 IR i
e lraw® 2.

4) MR Cephf TG T cephxihiE, N34
SRR o AR

[root@ceph-monl ~]# ceph auth get-or-create client.vmpooll
mon 'allow r' osd 'allow rwx pool=vmpooll'
[client.vmpooll]

key = AQCaG/FUeHL/MxAAsRr9ike00H407rQ/NJkhhQ==

5) MM EHrEHER, GEXMLAC & AT

[root@ceph-monl ~]# cat secret-vmpooll.xml
<secret ephemeral='no' private='no'>
<usage type='ceph'>
<name>client-vmpooll-secret</name>
</usage>
</secret>

6) K FIRAIXMLECE F A F|Libvirt.

[root@ceph-monl ~]# virsh secret-define --file secret-
pooldtest.xml
Secret e96b4fb6-832a-4d40-9286-al13£91548dfl created



) B IR FUUIDZ AL 5 98, 14 B 48 2845

virsh secret-set-value e96b4fb6-832a-4d40-9286-a13£91548df1l
—--base64 AQCaG/FUeHL/MxAAsRr9ike00H407rQ/NJkhhQ==

8) LA AKVMEFINLEIR LA (XML) FIRBDER 1%
% B

<disk type='network' device='disk'>
<driver name='gemu' type='raw'/>
<auth username='vmpooll'>
<secret type='ceph' uuid='e9%6b4fb6-832a-4d40-9286-
al3f91548df1'/>
</auth>
<source protocol="'rbd' name='vmpooll/root-imagel'>
<host name='ceph-monl' port='6789'/>
</source>
<target dev='vdb' bus='virtio'/>
</disk>

Hr, “ceph-monl” s&ENlB &AL, 1H
HCeph MONARZ ) TPHILE

DL HR AL KM FUML F ML 7 Ceph RBDERAF-fifs 1)
SEREXMLAC & A



<domain type='kvm'>
<name>netapp-manager</name>
<memory unit='GiB'>4</memory>
<currentMemory unit='GiB'>4</currentMemory>
<vcpu placement='static'>4</vcpu>
<cpu mode='host-model'>
<topology sockets='2' cores='2' threads='1l'/>
</cpu>
<os>
<type arch='x86_ 64'>hvm</type>
<boot dev='hd'/>
<boot dev='cdrom'/>
</os>
<features>
<acpi/>
<apic/>
<pae/>
</features>
<clock offset='localtime'/>
<on_poweroff>destroy</on poweroff>
<on_ reboot>restart</on reboot>
<on_crash>destroy</on crash>
<devices>
<emulator>/usr/libexec/gemu-kvm</emulator>
<disk type='network' device='disk'>
<driver name='gemu' type='raw'/>
<auth username='vmpooll'>
<secret type='ceph' uuid='e96b4fb6-832a-4d40-
9286-a13f91548df1'/>
</auth>
<source protocol='rbd' name='vmpooll/root-imagel'>
<host name='ceph-monl' port='6789"'/>
</source>
<target dev='vdb' bus='virtio'/>
</disk>
<disk type='file' device='cdrom'>
<driver name='gemu' type='raw' cache='none'/>
<target dev='hdc' bus='ide'/>
<readonly/>
</disk>
<interface type='bridge'>
<source bridge='cloudbr0O'/>
<model type='virtio'/>
</interface>
<input type='tablet' bus='usb'>



</input>
<input type='mouse' bus='ps2'/>
<graphics type='vnc' passwd='cloudl23' port='-1"
autoport='yes' listen= '0.0.0.0' keymap='en-us'>
</graphics>
<memballoon model='none'>
</memballoon>
</devices>
<seclabel type='none'/>
</domain>



7.2 Ceph5OpenStack

AR HE iR Ceph 5OpenStack1454, ibCephdiff
fERBDAE NOpenStack ] 5 w444 -

e KA 28— T OpenStack sy = F1iH

OpenStack&—ANHNASA (& B EH ZHT TR )
MRackspace G /EAT A& H AR K 2 T 5 21 5 10
H, B R SR AR TR,
OpenStack>CHFJLFRTA RN ZHEL, TH HirZiR
fESLife) . PRI . AAFFEE . IS — 1
IHEEHY & . OpenStackifi i & Fh HAMP R 25 24
TR RIS (TaaS) HIfRRAFERE, IR
S5 SR HEAPT PAREAT B Al o

OpenStack 24 DL 320445 7] PLFICeph Xt 422



« Glance: OpenStackHJsifg e H4HM, FCephXd
Pt 2 Ja B8 A7t (£ CephZE 7 BLIH]

« Cinder: OpenStack[=Er2H/4:, FlCephXf 2
G R A G AE CephZE 1 HLTH] .

* Nova: OpenstackJ#ZCodHAd:, FCephXf#i< J5
=~ TN R A G A 7ECephSEHE HLIH

PL_E 34 A I CephXif $2 2 Ja 15 = S HAP R B i

Yﬁ%?ﬁ%m:

AE RG2S RAWHS U A BE S RECOW

N — N OpenStack i 5 Ceph¥f .

1) AU T LA B A o

ceph osd pool create volumes 128
ceph osd pool create images 128
ceph osd pool create backups 128
ceph osd pool create vms 128



2) fEGlance i K Z3Epython—rbd.

sudo apt-get install python-rbd #for Ubuntusudo yum install
python-rbd #for CentOS or RedHat

3) fECinder—volume™d i fINova—compute 7 fi %

&E ceph—commons,

sudo apt-get install ceph-common #for Ubuntusudo yum install
ceph #for CentOS or RedHat

4) HCephfic B X E #l#]Glance 5 /i Cinder-

volume I S FNova—compute 7 £ .

ssh (

your-openstack-server-node)



sudo tee /etc/ceph/ceph.conf </etc/ceph/ceph.conf

5) G CephXINUEFALH ) .

ceph auth get-or-create client.cinder mon 'allow r' osd
'allow class-read object prefix rbd children, allow rwx
pool=volumes, allow rwx pool=vms, allow rx pool=images'
ceph auth get-or-create client.glance mon 'allow r' osd
'allow class-read object prefix rbd children, allow rwx
pool=images'

ceph auth get-or-create client.cinder-backup mon 'allow r'
osd 'allow class-read object prefix rbd children, allow rwx
pool=backups'

6) fEEHE | 2|Glance ™ £+ Cinder—-volume™s
&~ Nova—compute™ & LA & Cinder—Backup i s FF HA%

L

ceph auth get-or-create client.glance | ssh {your-glance-
api-server} sudo tee /etc/ceph/ceph.client.glance.keyring
ssh {your-glance-api-server} sudo chown glance:glance
/etc/ceph/ceph.client.glance.keyring

ceph auth get-or-create client.cinder | ssh {your-volume-
server} sudo tee /etc/ceph/ceph.client.cinder.keyring

ssh {your-cinder-volume-server} sudo chown cinder:cinder
/etc/ceph/ceph.client.cinder.keyring

ceph auth get-or-create client.cinder-backup | ssh {your-
cinder-backup-server} sudo tee /etc/ceph/ceph.client.cinder-
backup.keyring



ssh {your-cinder-backup-server} sudo chown cinder:cinder
/etc/ceph/ceph.client.cinder-backup.keyring

ceph auth get-or-create client.cinder | ssh {your-nova-
compute-server} sudo tee
/etc/ceph/ceph.client.cinder.keyring

ceph auth get-key client.cinder | ssh {your-compute-node}
tee client.cinder.key

7) BlEGlance i /&, fFglance—apific & 4 &
B WNNE

[DEFAULT] ...

default store = rbd

show image direct url = True
[glance store]

stores = rbd

rbd store pool = images

rbd store user = glance

ceph conf = /etc/ceph/ceph.conf
rbd store chunk size = 8

8) BB cinder—volume i &, WIHPA PN,

volume driver = cinder.volume.drivers.rbd.RBDDriver

rbd pool = volumes

rbd ceph conf = /etc/ceph/ceph.conf

rbd flatten volume from snapshot = false

rbd max clone depth = 5

rbd store chunk size = 4

rados_connect timeout = -1

glance api version = 2

rbd user = cinder

rbd secret uuid = 457eb676-33da-42ec-9a8c-9293d545c337 #iXH[H



UUIDFHEH

&E R

5
R

uuidgent

9) FtECinder Backup™isl, WIIPA T HZE.

backup driver = cinder.backup.drivers.ceph

backup ceph conf = /etc/ceph/ceph.conf

backup ceph user = cinder-backup

backup ceph chunk size = 134217728

backup ceph pool = backups

backup ceph stripe unit = 0

backup ceph stripe count = 0

restore discard excess bytes = true

rbd user = cinder

rbd secret uuid = 457eb676-33da-42ec-9a8c-9293d545c337 #iXH[H



UUID %

uuidgenti 4k

10) it Enova—compute™ i, fl&tsecret. xmlIF
HiyFEARLibvirt B,

cat > secret.xml <<EOF

<secret ephemeral='no' private='no'> <uuid>457eb676-33da-
42ec-9a8c-9293d545¢c337</uuid> <usage type='ceph'>
<name>client.cinder secret</name> </usage></secret>

EOF
sudo virsh secret-define --file secret.xml
sudo virsh secret-set-value --secret 457eb676-33da-42ec-

9a8c-9293d545¢c337 --base64d S$(cat client.cinder.key) && rm
client.cinder.key secret.xml



11) Zm¥Enova. conf XA, WSIIBL TN A% .

[libvirt]
images type= rbd

images rbd pool= volumes

images rbd ceph conf= /etc/ceph/ceph.conf

rbd user= cinder

rbd secret uuid= 457eb676-33da-42ec-9a8c-9293d545c337

disk cachemodes="network=writeback"

libvirt live migration flag="VIR MIGRATE UNDEFINE SOURCE, VIR
_MIGRATE PEERZPEER,VIR MIGRATE LIVE,VIR MIGRATE PERSIST DEST

w

12) FE)hglance—api. cinder-volume. cinder—

backupflinova—computefx5% o

sudo
sudo
sudo
sudo
sudo
Hat

sudo

service
service
service
service
service

service

Red Hat

sudo

service

Red Hat

sudo

service

Red Hat

glance-api restart #for Ubuntu

nova-compute restart #for Ubuntu

cinder-volume restart #for Ubuntu

cinder-backup restart #for Ubuntu
openstack-glance-api restart #for CentOS or Red

openstack-nova-compute restart #for CentOS or
openstack-cinder-volume restart #for CentOS or

openstack-cinder-backup restart #for CentOS or

13) B&UFCOW s EHLFD 261 4



AT, 20 EAE—NRAWKS R85 e, A
R BRAWE B EA SCFECOW (Copy On Write) #5
A gelf=

« fEOpenStackfJHorizon FH T —1 = F ML -

e ¥EFEboot from volume (MEEAZ)EshEIE—
HE) .

« fECeph™i & _Fiz4Trbd—p volumes 1s-1, HI
H5EUF WA IR A

volume-£75d744d-8b19-4f1f-a7bl-6277d358244f 20480M
images/db500efe-3ae6-47c9-90e5-d57d4e62e291@snap



7.3 Ceph5CloudStack

CloudStack, IiH #hht

http://cloudstack. apache. org/ , AE—"PIFIER]
“OHREWENARSS”  (TaaS) HIfRURT R, HbE
A ATE Y EHIGE 1. CloudStackHl & &Cloud. com,
201 14E7 H HCitrix BRI IF 100% T . 201244
H, CitrixBREMIECloudStackr 25 Apache {43k
EoEH P MR . HHEICloudStack® FHApache
License v 2. 0JFEVFAIIEAATIRAS, JRISFEE -

https://github. com/apache/cloudstack/ -

H FiCloudStack i #r A 94. 6. 0, SCFFEDMLE
“rXenServer. KVM. LXC. VMware. HyperVAHIOVM3, IH]

S BB IR 55 %% (Baremetal ) . H., KVMiEHL
fv,, ZHFRHEL/Cent0S (6. x/7.%x)


http://cloudstack.apache.org/
https://github.com/apache/cloudstack/

Debian (7.x/8.x) /Ubuntu (12.04, 14.04) A
Fedora (20/21/22/23) %&K&ATHRA . CloudStack+KVM
FEMGI st EAEMESCRANFS. CLVM, RBD. L= AF
il FOAS HL A7k o

¥ kA CloudStack+KVM+RBD 3% 53 2%

H#l, CloudStack+KVMPJRBDELAFfi AL H
CloudStackft[X TTpkEWido den
Hollander (https://github. com/wido/ ) 447,
WidotZ tHKVM+RBD /7 %&b}, A2l it Libvirt #HRBD
Pool. 1fifEDebian/Ubuntu, LibvirtERiNgwiFHH—
with-storage—rbdiBIi, P LA HiAE R G
CloudStack+KVM 7 ZEB E A MRA

MIRHEL/CentOSHI6. x 7. x[LibvirtEBRiA g% 3F 15
B | —without—storage-rbdi& i, FrPARHEL/Cent0S
KVM S 0] DL E B FHRBD. LA LACent0S 7. 1441,


https://github.com/wido/

B gwiELibvirt, ffiFDebian/Ubuntu KVMT 2537

A LLAES . HHEiCent0S 7. 1HLibvirthi4s N
libvirt-1. 2. 8-16.el7 1.5. src. rpms

1) 22 gw PRI

VARSNGB G B, IR BAT N RO
FRAS)

http://vault. centos. org/centos/7/updates/Source

/SPackages/libvirt—1.2.8-16.el7 1.5. src.rpm o

2) R PR -

yum groupinstall "Development Tools"

yum -y install scrub dbus-devel systemtap-sdt-devel numactl-
devel glusterfs-devel glusterfs-api-devel device-mapper-
devel parted-devel avahi-devel python-devel libxml2-devel
xhtmll-dtds readline-devel ncurses-devel libtasnl-devel
gnutls—-devel libattr-devel libblkid-devel augeas
libpciaccess-devel yajl-devel sanlock-devel libpcap-devel
libnl3-devel cyrus-sasl-devel polkit-devel libcap-ng-devel
fuse-devel netcf-devel libcurl-devel audit-libs-devel ceph-
devel


http://vault.centos.org/centos/7/updates/Source/SPackages/libvirt-1.2.8-16.el7_1.5.src.rpm

ALl EREBAA, gMPELibvirt SR
S

4= LR Y
3) AT PE
rpm build --rebuild libvirt-1.2.8-16.el7 1.5.src.rpm

AT IR IS, e 05 e YR A A T A R
FZCtr1+CA& 1L gm Pk

[root@serverl libvirt]#

+ cd libvirt-1.2.8

+ /usr/bin/chmod -Rf a+rX,utw,g-w,o-w .

+ PATCHCOUNT=355

+ PATCHLIST=/tmp/lua NaOiu0

+ git init -g

+ git config user.name rpm-build

+ git config user.email rpm-build

+ git config gc.auto 0

+ git add .

~"Cerror: Error executing scriptlet /var/tmp/rpm-tmp.DgqWwd0
(

sprep)

4) 1B /root/rpmbuild/SPECS/ceph. spec,
Bt Frbd pool B #rik I,



[root@serverl ~]# vim /root/rpmbuild/SPECS/ceph.spec

112 %define with storage iscsi 0%{!? without storage iscsi:%
{server drivers}}

113 %define with storage disk 0%{!? without storage disk:%
{server drivers}}

114 %define with storage mpath 0%{!? without storage mpath:
{server drivers}}

115 %if 0%{?fedora} >= 16 || 0%{?rhel} >= 7

o\

116 %define with storage rbd 0%{!? without storage rbd:%
{server drivers}}
117 %else

118 %define with storage rbd 0
119 %endif

AU A
5) AT I
[root@serverl SPECS]# rpmbuild --bb libvirt.spec

6) BEMWMIPERrpmfd,

[root@serverl SPECS]# 1ls /root/rpmbuild/RPMS/x86 64/*1.2.8%*
/root/rpmbuild/RPMS/x86 64/libvirt-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-client-1.2.8-



16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-config-network-
1.2.8-16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-config-nwfilter-
1.2.8-16.el7.centos.5.x86_ 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-interface-
1.2.8-16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-lxc-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-network-
1.2.8-16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-nodedev-
1.2.8-16.el7.centos.5.x86_ 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-nwfilter-
1.2.8-16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-gemu-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-secret-
1.2.8-16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-driver-storage-
1.2.8-16.el7.centos.5.x86_ 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-kvm-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-daemon-lxc-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-debuginfo-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-devel-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-docs-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-lock-sanlock-1.2.8-
16.el7.centos.5.x86 64.rpm

/root/rpmbuild/RPMS/x86 64/libvirt-login-shell-1.2.8-
16.el7.centos.5.x86 64.rpm

R M M BT g AR L ibvir t B i A E B FATYUMIJE
IR A B —2, FrCATR B omii| 78 o 2248 .



7) e BEYUMIE AR

yum -y install libvirt libvirt-client libvirt-daemon
libvirt-daemon-config-network libvirt-daemon-config-nwfilter
libvirt-daemon-driver-interface libvirt-daemon-driver-1xc
libvirt-daemon-driver-network libvirt-daemon-driver-nodedev
libvirt-daemon-driver-nwfilter libvirt-daemon-driver-gemu
libvirt-daemon-driver-secret libvirt-daemon-driver-storage
libvirt-daemon-kvm libvirt-daemon-1xc libvirt-devel libvirt-
docs libvirt-lock-sanlock libvirt-login-shell

8) SR JE i LA G ILibvirthi .

rpm -ivh libvirt-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-
client-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-daemon-
1.2.8-16.el7.centos.5.x86 64.rpm libvirt-daemon-config-
network-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-daemon-
config-nwfilter-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-
daemon-driver-interface-1.2.8-16.el7.centos.5.x86 64.rpm
libvirt-daemon-driver-1xc-1.2.8-16.el7.centos.5.x86 64.rpm
libvirt-daemon-driver-network-1.2.8-
16.el7.centos.5.x86 64.rpm libvirt-daemon-driver-nodedev-
1.2.8-16.el7.centos.5.x86 64.rpm libvirt-daemon-driver-
nwfilter-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-daemon-
driver-gemu-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-daemon-
driver-secret-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-
daemon-driver-storage-1.2.8-16.el7.centos.5.x86 64.rpm
libvirt-daemon-kvm-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-
daemon-1xc-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-
debuginfo-1.2.8-16.el7.centos.5.x86 64.rpm libvirt-devel-
1.2.8-16.el7.centos.5.x86 64.rpm libvirt-docs-1.2.8-
16.el7.centos.5.x86 64.rpm libvirt-lock-sanlock-1.2.8-
16.el7.centos.5.x86 64.rpm libvirt-login-shell-1.2.8-
lo6.el7.centos.5.x86 64.rpm --force



9) Libvirt® HimiFE 2z a5, Bln {8 FHRBD Pool

10) ZZ5KVMAIRBDEC & /77X, fECephi plizs /-

i iEKey o

# BT

vmpooll JfizE

[root@ceph-monl ~]# ceph osd pool create vmpooll 128
[root@ceph-monl ~]# ceph auth get-or-create client.vmpooll
mon 'allow r' osd 'allow rwx pool=vmpooll'

[client.vmpooll]

key = AQCaG/FUeHL/MxAAsRr9ike00H407rQ/NJkhhQ==



11) #IX/MKey S BIEE F|CloudStack, WE7-1
7 o

D47 EHRATLIEE X

(2)RADOS Monitor: 3EECeph Mon—I1PHulit,

(3RADOS Pool: IEECephf#figith, EPfvmpooll,

(@RADOS User: HEVFM A, Elvmpooll.

(B®RADOS Secret: EE#MHAEE, B
AQCaG/FUeHL/MxAAsRr9ike00H407rQ/NJkhhQ==,

HESEEE, A8 Eed ‘e . X
¥£, CloudStackm] PLiE I Ceph RBDAE N T AF4 o
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7.4 Ceph57ZStack

ZStack (http://zstack. org/ ), =N
TH TaaSHERJT S, KATT20154F4H . ZStack HAr/2
A oL B IR R, SRR B AP TSN T4
FEAE RN 25 BRI /0 B . AR L A TaaSE AR 288y,
ZStack NG B3R UGS N — S Hash, A 7k %k
m IR IAPTIE R, HAATE B JEH i fb 150 &
AT RS 5, BRI T-2F 7R~ . ZStack[FRER
Apache License v2.0RAMVRIG, JHISILE

https://github. com/zstackorg/zstack o


http://zstack.org/
https://github.com/zstackorg/zstack

K7-2 7StackBEARLEN)~E K

PLZStack iR A%0. 941, #ECent0S 7.2 x86 64¥fF
BN BT PR SR E ZS tack.

B SRS, AR SR CPUTE A R HL 1 Al 55 25
EEE (BT R E R ERNLIEIT) , IF



2 /DA ECPU 4% 0 FTNAFSCB, FHEMR H X 10068
MR =S8 . e n] DA A B Y IR 855 iC B Cent0S—
Base fEPEL A JZE o

o HERFABAR K I EBR

http://mirrors. ustc. edu. cn/ o

¢ Bﬂ%fﬂ:/ﬁﬁ%ﬂ%

http://mirrors. aliyun. com/ o

BHET ARSI

1) FECZAR PR

curl -L
http://download.zstack.org/releases/0.9/0.9.0/zstack-
install.sh -o install-zstack.sh

2) PATHE

sudo bash install-zstack.sh -a

#1543 AT LI [


http://mirrors.ustc.edu.cn/
http://mirrors.aliyun.com/

CDN F#

ZStack ity

curl -L
http://download.zstack.org/releases/0.9/0.9.0/zstack-
install.sh -o install-zstack.sh

sudo bash install-zstack.sh -a -f
http://7x1i31j.coml.z0.glb.clouddn.com/releases/0.9/0.9.0/zst
ack-all-in-one-0.9.0.tgz

3) LW G, AlIEN N T ECE 4T T U
M7ZStack. WIEAS Vi IMhttp://ip:5000/ BIA]BkE: 2]
B, AHWET-3 .


http://ip:5000/

K7-3 7StackE = FLH
RN T 5 & K-S ~Nadmin, 255 Npassword.
4) BT RGamSATER, TRUWT,

[root@sa~]# zstack-cli

ZStack command line tool

Type "help" for more information

Type Tab key for auto-completion

Type "quit" or "exit" or crl-d to exit
>>>TLogInByAccount accontName=admin password=password
{

"inventory": {
"accountUuid":"36c27e8ff05c4780bf6d2fa65700f22e"
"createDate":"Nov 30, 2015 9:14:53 AM",
"expiredDate":"Nov 30, 2015 11:14:53 AM",
"userUuid":"36c27e8f£f05c4780bf6d2fa65700f22e",

by

"success" :true

>>>



ZStack>CRFFE HIBMET <. a2 MBAIAPT
1&% ’ “% %

http://zstackdoc. readthedocs. org/en/latest/ o

IR LL EARTHAT, KBZStack &g %%, (HiE
T BTG A e o ZStack STHRFH MRS B WX 4%
Y5, 4 &EIP. Flat Network. Three Tiered
Network. Security GroupAlElastic Port
Forwarding. [EI, ZStackA &R LA A4 i 2537
50 A DURIE MK 55 3 5 26 AN [R] Y RX 48 R 55

ZStack R ) 2 B X 28 37) 5 1€
http://zstack. org/tutorials/ o HH, ZFEHE )
FAFABEHNES, S A7 8 FHSFTP. 15238 Rl 40N
W HFlat Network#tTICE, BoE LG, EIAT)S
AN — G R EAL

1. ZStack+Cephdz &


http://zstackdoc.readthedocs.org/en/latest/
http://zstack.org/tutorials/

MO. IR ATTUE, ZStackiE =\ KrCephfE N EF4E
(Primary Storage) F£5117#E (Backup Storage)

(1% %% o 7ZStack{ECeph b SZIL T T AFEAE TN AR AEAE 11
Ggi—, W BRIk B DL G| SRk i 58 TH #E .
ZStack+Cephdz st M R M INE -4 P 7~

7-4  7Stack+Cephdz = HJZE 4



ZStackZxfECeph Mon™3 fii [F] I #8583 A7 A M5 17
G HAREEARSS (PS Agent, BS Agent) , @Bk
A AN — B Ha sh AR R AR 0 T A A4 VR IR A 55 1A B2 )
fERERS RIS 4 b, $ATEIHENE. Brik,
ZStack5 Ceph®E J 1) B AEAE 4% 56 R 1 v ] FH AN AT
¥ RERe

EjCloudStackflOpenStack AN [E 42, ZStackFH
CephZ [A] )52 FL 211 # & fECeph Monfii 55 AR
RS (Agent) R58HH]. ZStack 0. IASTT 4R,
SCFFCeph RBDAE N EAFMEME & A7 1, HIE InHCLI AN
.

AddCephBackupStorage AddCephPrimaryStorage
AddMonToCephBackupStorage AddMonToCephPrimaryStorage
QueryCephBackupStorage QueryCephPrimaryStorage
RemoveMonFromCephBackupStorage
RemoveMonFromCephPrimaryStorage

Hor,



 AddCephPrimaryStorage: ¥siiCephfENF A+
fiti, FEAFEBEAAAENIEITN RS 58
T SR

« AddCephBackupStorage: ¥JHCephtEN#&An 17
fiff, T EAFMERIAONITR IR, 08 2 A7t AR

« AddMonToCephBackupStorage: NCeph£si31EMi#
AN IMon B FR T KL, ERE A g R H .

« AddMonToCephPrimaryStorage: NCephF {7
S IMMon & BT &, EE F AR

 QueryCephBackupStorage: 2% ifCephtS11E1ME
PN S, A B AR

e QueryCephPrimaryStorage: 2rifjCeph=E£fiEH]
N5, BE RN RS E AR



« RemoveMonFromCephBackupStorage: MCeph#%
I AEAEFE FRMon T A (ZStackiR A EAE, FEIEXTCephtE
BEEAE) .

« RemoveMonFromCephPrimaryStorage: MCeph=E
17 R2 FEMon ™1 /. (ZStackiR A HEAE, FHIEXS Ceph£Et
BAE)

2. 7Stackis INCephfE N E 124

fEZStack ) M UL S #R4E, WS INCephfE B E N T
71, anBE7-5F7~.

RN TEAFME (Primary Storage) W}, i%#%Ceph
VERNFAAMEREL, HIHSMon RS #8484 /1PHibE .
AN R, X R FTEEERAS, A LN
BAMon 5 s, AT BAES N2 MMon™i i . ZStack2 Xt
BT Mon )7 sUER & FAFAE B AR R 55



K7-5 UsInCephfEREAE N T F4E



ZStack > FRB A AT IS INCephE N F 174
AddCephPrimaryStoragefii 2 X FrH =201 R .

%7-1 AddCephPrimaryStoragefii® X -7 i 24

Hor, RN FH S

SR AEWeb F 1 AN INCeph it 41 1, AT DA
AT AT, BRI

>>>AddCephPrimaryStorage name=ceph
zoneUuid=d914841733fa499c9dc6d63ea339469d
monUrls=root:password@192.168.0.123,
root:password@192.168.0.124,root:password@192.168.0.125



fE UL EAE EAAAE I R T, ZStack e AL BiME—
UUIDYE NS B R B AR A AR G AN 4 A A7 A
b, FRAEAFRERAL TIPSk R iC IR ik . e Al BT
FaBIEE 1€ HICephfFfifiith, 257ZStacki2ENEIR
TAT~ ZRABAEAEEE A - EMon ™ S AL IHAT -

ceph osd pool create cache-disk-pool 256 256
ceph osd pool create root-disk-pool 256 256
ceph osd pool create data-disk-pool 256 256

fEZStack—clifng 24T LEBAT A T 217 :

>>>AddCephPrimaryStorage name=ceph
zoneUuid=d914841733£a499¢c9dc6d63ea339469d
monUrls=root:password@192.168.0.123,root:password@192.168.0.
124, root:passwo-rd@192.168.0.125 imageCachePoolName=cache-
disk-pool rootVolumePoolName=root-disk-pool
dataVolumePoolName=data-disk-pool

3. ZStack¥s INCephtE N A0 7%

TER I A7, EFECephfE N EAAAERAL,
FHIE S Mon IR 45 433842 /TPl . FH P 44 R B 261,



E7T-6 7~

AN F AL, F P 0] LA In B MMon 5 A1,
WA LN 22 MMon™ B . ZStack<=Xt A s iiMon ) 1
R A AR AR S

ZStack X B fr AT R MCephE Jo 4 177
fiti o AddCephBackupStoragefii @ S FFHIZEUWIT .



K7-6 HEMHKAEE
XT7-2 AddCephBackupStoragefin 2 ¥ £ {125



o, MHARPR DN FH S

3 AEWeb SIS INCeph A7 if )41 5~,  mIIE L LA
NarATIAT, BRI
>>>AddCephBackupStorage name=ceph

monUrls=root:passwordll192.168.0.123, root:pa-
ssword@192.168.0.124, root:password@192.168.0.125

fELL EA A A R b, ZStackss A e —
UUIDYE N & A A7 fdith,  FREAF TR A T kb ic iR
. F P T LTS GRS € 1 Cephf-fif i, 1EN
ZStackHy & An A7, (EMon 7 M HUSEAT -

ceph osd pool create backup-pool 256 256



fEZStack——clify 2 ATHAT LA T 5247 -

>>>AddCephBackupStorage name=ceph
monUrls=root:password@192.168.0.123, root:password@192.168.0.
124, root:password@192.168.0.125 poolName=backup-pool

EAFE G ORI e B, AlER Web 7T 2k
A CLIan SR EMI A . HAHKAICLIar & W1 R .

AttachDataVolumeToVm BackupDataVolume BackupVolumeSnapshot
ChangeVolumeState CreateDataVolume
CreateDataVolumeFromVolumeSnapshot
CreateDataVolumeFromVolumeTemplate
CreateDataVolumeTemplateFromVolume
CreateRootVolumeTemplateFromRootVolume
CreateRootVolumeTemplateFromVolumeSnapshot
CreateVolumeSnapshot DeleteDataVolume

DeleteVolumeSnapshot DeleteVolumeSnapshotFromBackupStorage
DetachDataVolumeFromVm

GetDataVolumeAttachableVm GetVmAttachableDataVolume
GetVolumeFormat

GetVolumeSnapshotTree QueryVolume QueryVolumeSnapshot
QueryVolumeSnapshotTree RevertVolumeFromSnapshot
UpdateVolume

UpdateVolumeSnapshot

BEH B R ZStack P CLI M, B DL T ff e T w4
L AR

http://zstackdoc. readthedocs. org/en/latest/ o


http://zstackdoc.readthedocs.org/en/latest/

7.5 Ceph$2fitiSCSIAF-f#
1. iSCSTA 4R

19984, iSCSTHIBMA ®MICiscoAmFF A, T
TEREF 4 TPEMN L2 IZ1TSCSTHE A4 (SCST over
TCP) o iSCSIfHmKHIFFRMIZ, WLASEILAEIPIZE |
1BATSCSIHML, FHAENETE100/1000/10000Mbps fr) LA
KW Lk fEsm. BT, iSCSIERECZLIE®RIT, &
RN TR T AR B SRR R FUL L A
i, 20037, IETF (InternetEngineering Task
Force, H.HCW LFEATSSH) Bl iSCST A —Tf7- it
U7 It o

iSCSTH) LAELFE AN T



« iISCSIFNLN R KB E5IER, #BIER
o — A B RSCST AT 2 o

« ZSCSTETA1EISCST initiator Bk
iSCSIYY B A I8 1 TCP/ TPAE 35 BIAF A 15 25 1 LA A Y
1,

o FAER LUK O RIiSCST target E2fETT
iSCSIVE B AL, $RAFSCSIanS MmN, At EHEH
SCSIfr4, ARIEZASCSIE&TAT -

o (FRESATSCSIAr 2 Ja M N, £EZ T iSCST
target /2 #3258 B 1 SCSTIA S PDU, I8 1 LA N A& 3%
25 ENLHIiSCSI initiator=,

« iSCSI initiator£x A\iSCSIMRiPDU B g AT HH
SCSTHi N FFALIE LR RS, FHRAE AR G0 N 45 M
R -



1SCSTEIARAE m AN Rl A 325 1) £ EARINAFE LU R L
AN

1) T RAG: M EEISCSTAEMEMILS, B T 174
WAL, SCHNL SRR ANEL - RER R AR 1 LUK T
fif, A AR KU AR . [RIRT, iSCSTI&R] LAZEIR
AL BB S, FEATEE AR N 2544
£, PR DU KRR BE LT 245N

2) YEFUTE: XFISCSIAFMEM SR 3, sifr b
HURRT UK B B B . 291 SCSTARfifh 9 28 H B g e
I, i 0 AL S i DR AB 2 R D RAK O ) R T AR A5 2
7 o

3) JEMER: X O B i SCSTARfi# I 4% 5k
i, HEINiSCSIAAE X 25 FAR S5 e R A8 15 i te, Hoo
e A P 2% AR R EE )



4) e APERE . 1SCSTAFfE 2% 15 0] s B 4K
DL AT 55 o Bl T AR I )3 K2 A0 IR BAIS I )
N, 1SCSTAFfitg X 2% 212k 21 L 2 ik FCAT-fidg X 2% 1) oty
T A e

5) JEMEER E PR 1SCSTAF il X 284 FH & PAK
o, DAL £ iR 55 s R il 180-e8 1) 2 1) A =y ) IR 1 ol
~DIRZ, HEA DU E A X .

2. Linux FAJiSCST InitorfiTarget

Open—iSCST Chttp://www. open—iscsi.org/ ) s&
tb3e s AL inux iSCSI Initor TH., #H24iSCSIZ&
i . RRados Gateway 73\, 1HIFiSCSI
Gateway Jj ¥ SE B Ceph/RBDFE {1 SCST WM AT Ak 15 1] ,
WE7-THR


http://www.open-iscsi.org/

RYERTH =TT N AP 51, Ceph RBDIR{LWN Fhiz &
15 1A 52 WA AKernel RBDAIAH P ALibrbdsziy

255 ]

K7-7  1iSCSTM IR 5 Cephfi-fiti il (512 5 K]

T N1 ESKernel RBDEZHEiSCSI Target. HHI
GNU/Linux# WLHJiSCST Target&l > Frik 24 1FE N
Target )5 uifi i, W] LAikCephff) A% ZSRBD % F ks
PU g IR BACHY, SR 5 1 5@ AiSCST Targethi



BXARBDER B 4/ E ALUN S . 22T H 7 &SLibrbdE:
[1S2HliSCST Target. P& 7 iSCSI Targetifjin) At
WAL, BRI %2 1LiSCST Tragetidad H 24
Librbd$e M S AR 325 Dhfe .

FEAR 22 SEL 1 SCS TR $2Ceph/RBDI /7 2 H1,
Tgt Chttps://github. com/fujita/tgt ) T H
FASLibrbd SEIL S b A7t U7 [A),  SEILIS RE RN
B,

3. Tetd+Cephif &

— IR, Tet{EANiSCST Gateway s B fhar
=, mHEEE M, EFEHRAHEA L LW
iSCST Gateway. HH T RS afBLF%MHIRE], 1L
JEAE Tt E EMon ™7 il BT, X FEMon™T R 55 45 78 24
T 1iSCST Gateway. LA FAZTgtfECent0S 7. 2R % L1
B o


https://github.com/fujita/tgt

1) HER I IFEIAEL
[root@ceph-monl ~]# yum -y rpm-build gcc ceph librbdl-devel

2) IR Tgt,

[root@ceph-monl ~]# git clone
https://github.com/fujita/tgt.git

3) N HRJGHwEE.

[root@ceph-monl tgtl]l# vim Makefile

# Export the feature switches so sub-make knows about them
export ISCSI RDMA export CEPH RBD = 1

export GLFS BD
export SD NOTIFY

[root@ceph-monl tgt]# vim scripts/tgtd.spec

${ mandir}/man5/*

${ mandir}/man8/*

${ initrddir}/tgtd
/usr/lib/tgt/backing-store/bs rbd.so



/etc/bash completion.d/tgt
%attr (0600, root, root) %config(noreplace)
/etc/tgt/targets.conf

4) i,

[root@ceph-monl tgt]l# make rpm

5) ARl A

[root@ceph-monl tgtl# ls pkg/RPMS/x86 64/
scsi-target-utils-1.0.62-v1.0.62.x86 64.rpm scsi-target-
utils-debuginfo-1.0.62-v1.0.62.x86 64.rpm
[root@ceph-monl tgt]#

6) 1E3IMONTY S ZEETgt rpmtl,

[root@ceph-monl tgt]# rpm -ivh pkg/RPMS/x86 64/scsi-target-
utils-1.0.62-v1.0.62.x86 64.rpm —--force

7) {ECephfl#EEL 1% %o

[root@ceph-monl ~]# rbd create pooll/imagel --size 200 --
image-format 2




8) TITEM)G, TERFMMonARk 55 4% _EHRHS I
Ceph/RBDHC & A

[root@ceph-monl ~]# cat /etc/tgt/conf.d/ceph.conf
<target ign.2015-12.rbd.test.com:iscsi-01>

driver iscsi

bs-type rbd

backing-store pooll/imagel

</target>

[root@ceph-monl ~]#

9) ANTgtMk5s -

[root@ceph-monl ~]# service tgtd start

10) ZER PRS2 F22351SCST InitorfefF .

[root@iscsi-1 ~]# yum -y install iscsi-initiator-utils

11) 3FH§iSCSI Target.

[root@ceph-monl ~]# iscsiadm -m discovery -t sendtargets -p
10.89.13.71

10.89.13.71:3260,1 ign.2015-12.rbd.test.com:iscsi-01
[root@ceph-monl ~]# iscsiadm -m discovery -t sendtargets -p
10.89.13.72

10.89.13.72:3260,1 ign.2015-12.rbd.test.com:iscsi-01



[root@ceph-monl ~]# iscsiadm -m discovery -t sendtargets -p

10.89.13.

73

10.89.13.73:3260,1 ign.2015-12.rbd.test.com:iscsi-01

12) %3¢iSCSI Target.

iscsiadm -m node -T ign.2015-12.rbd.test.com:iscsi-01 -p
10.89.13.71 --login
iscsiadm -m node -T ign.2015-12.rbd.test.com:iscsi-01 -p
10.89.13.72 --login
iscsiadm -m node -T iqn.2015-12.rbd.test.com:iscsi-01 -p
10.89.13.73 --login

13) RIMAH K& .

[root@iscsi-1 ~]# fdisk -1

Disk /dev/vda:
sectors of 1 * 512 =
(logical/physical) :

Units =

Sector size

53.7

GB, 53687091200 bytes, 104857600 sectors
512 bytes

512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disk label type: dos
Disk identifier: 0x00099ff6

Device Boot Start End Blocks Id System

/dev/vdal * 2048 96258047 48128000 83 Linux

/dev/vda2 96258048 104857599 4299776 82 Linux swap / Solaris
Disk /dev/sda: 209 MB, 209715200 bytes, 409600 sectors

Units = sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 4194304 bytes

I/0 size (minimum/optimal): 4194304 bytes / 4194304 bytes
Disk /dev/sdb: 209 MB, 209715200 bytes, 409600 sectors
Units = sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 4194304 bytes
I/0 size (minimum/optimal): 4194304 bytes / 4194304 bytes
Disk /dev/sdc: 209 MB, 209715200 bytes, 409600 sectors
Units = sectors of 1 * 512 = 512 bytes



Sector size (logical/physical): 512 bytes / 4194304 bytes
I/0 size (minimum/optimal): 4194304 bytes / 4194304 bytes

14) il E £ A%

[root@iscsi-1 ~]1# yum -y install device-mapper-multipath
[root@iscsi-1 ~1# vim /etc/multipath.conf
defaults {

user friendly names yes

udev_dir /dev

path grouping policy multibus

failback immediate

no path retry fail

}

[root@iscsi-1 ~]1# service multipathd start
[root@iscsi-1 ~]# multipath -11

mpatha (360000000000000000e00000000010001) dm-0 IET
, VIRTUAL-DISK

size=200M features='0' hwhandler='0"' wp=rw

‘—+- policy='service-time 0' prio=1 status=active
|- 2:0:0:1 sda 8:0 active ready running

|- 3:0:0:1 sdb 8:16 active ready running

"= 4:0:0:1 sdc 8:18 active ready running

2, B umENLIE TetdE 2 S U B A7 i
F|CephH

4. ML



iSCSTE BN 2 FIR At i 2% p o Cephil
i Tgtd )y USE IR RBD ARt ¥4 135 9 1 SCSTAE A 15 [ )
W, Al PAEEfEVMware ESXi. Citrix XenServer.
Microsoft Hyper—-V. oVirtflOracle VMEZEE 4Lz
5, WALt in0racle RACAIMicrosoft MSCSEE i

A SRR e 55t



7.6 ARFE/NG

AF IR | Ceph P HAFERBDIR DS, [MTLE T 4H T
RBDAE ANKVME DAL = B0 2 R B, 46
OpenStack. CloudStackf1ZStackifidCeph RBDA#EIH:
R E SR A, R T Ceph RBDARSSIE
A Tgt SEFLISCSTHMX NS, 1RALISCSIAFfE, FEATE
B N AR AT T, SRRz 3 = Pur
{55 o



F8E M RIEfE—— = EE 5ROV R
&

X RAFMEARSS T THTTPEMIL,  AE IR LS A2 5]
B IR A ES RIME RIS, el e A7k 2 SRS
fa iRy JAL EE) o FAESKBRMN AT, K
FAFB S L ER . BRI 6EIRST, HA
EAGER IS RAFEBOR, I RAF M 7 2 Ah
FERS IR BRI AR ST 1, RO BRI AN BT 23 5 1 — 48

T o



1 METTZE: RGWEOwnCloudf) %

3
PAN
=

e MR, MRS (Bl anDropbox .
Box. Google Drive%s) CL& MBI IMAT. Wid(TH
Ceph, BEWSfH AT A 3L T-S3 Bk Swi £ Y Bl i S FH ke 38 2
AHiF) Con—premise) MFARS: . A7 < iHfiRCeph
S3XFHZ0wnCloud W 3 I 55 11 5 1

N T XFEOwnCloud, EILFEE — A HCephse
#, TR —ANEEIE L S3 1 M Ceph A7 FIRGWSL 31,
OwnCloud 353 28 44 an B 8- 1 s o

TEARTT HFATEAE H 44 A ceph—11radosgwsZA >k
I SCAE RPN AR SS o RIS 2458 F A 3 A DNS i
%, BWARSGSHCE fErgw—nodes |, HFS31ik



(subdomain) 1jjlnlceph—1 RGW=CA|., 244K, tA] DL
FATART 8898 A ceph— {07380 HT UDNS AR 55 25



K8-1 OwnCloud¥f 4542 #4)



1) &FxFlrgwnodel, %1 W ZDNSHRS 25, W]
DI R an ™ W& k4148 /var /named/ ceph-
1. cephchina. com> 4

@ 86400 IN SOA cephchina.com. root.cephchina.com. (
20091028 ; serial yyyy-mm-dd

10800 ; refresh every 15 min

3600 ; retry every hour

3600000 ; expire after 1 month +

86400 ); min ttl of 1 day

@ 86400 IN NS cephchina.com.

@ 86400 IN A 192.168.1.107

* 86400 IN CNAME d

2) HeE ceph— 118 FHDNSH 5528« Kirgw—nodel )
S % /ete/resolve. conf XA, pingfFE—1T
W, BT R ceph-1HIHIbE .

3) ifrceph—177 mi AT LA S31% 42 3| Ceph A7 i 5
. B2t a 74 Nus—eastfJHH 7, IAEET

s3cmdfy 2K H E Hlaccess keyfllsecret key,

D223 s3emd,



# yum install -y s3cmd

QML ES3cmd, #EALXNKOSTSWXTMWZGN29NFITE A
access key#ll
7VIm8uAp71xKQZk joPZmHu4sACA1SY8 T jay9dP51E A

secret keyo,

# s3cmd -

configure

B %i%E/root. s3emdF HhostfE E..

host base = ceph-1.cephchina.com:7480
host bucket = % (bucket)s.ceph-1.cephchina.com:7480

@M s3emdiZHz .,

# s3cmd 1s



B NOwnCloud @l H T F O % 1S3 bucket.

# s3cmd mb s3://owncloud

4 FERR, FATHZLEOwnCloud, EX 2 NEA]
PRSP [R) 25 RN =2 i 55 R RS / P 510D

OR R .

# yum install httpd mod ssl php php-gd php-xml php-mysqgl
php-mbstring

@B B OwnCloudl] &R 4tiH .

# cd /etc/yum.repos.d/

# wget http://download.opensuse.org/repositories/
isv:ownCloud:community/CentOS Cent0S-6/
isv:ownCloud:community.repo

# rpm -Uvh
http://download.fedoraproject.org/pub/epel/6/x86 64/epel-
release-6-8.noarch.rpm

QP VIX M I, Fr LZERI 7 K8 -



# systemctl disable firewalld
# systemctl stop firewalld

(@) MR BT 0] 5 28 15 18] OwnC loud H ¥ T2
http://192.168. % %/owncloud/ , 6z 2RL N
ownc loud ) EFIK S, WEIS-2HT/R.

O — &M T E S AR, WE8-3 .

5) BB O0wnCloudR ¥ Ceph FHVE—FhS3AN 17k o

WEFHOwnCloud & HIK S, KK

Files—Apps—Not enabled—External Storage,
tiEnable it, AT CAE SN ERAF1 o

@R J5 e B AN A7 i /8 FH Cepho #£#0wnCloud
H ), i&ffadmin, HRIRADRFHER -, £

“External Storage” .


http://192.168.%2A.%2A/owncloud/

@b A] LAk FEnable User External
Storage, RG#5h%|Amazon S3 and compliant—Add

Storage—Amazon S3 and CompliantKHt & Amazon S3

AN LAt S 72 A7

K8-2 I EHIK S



KI8-3 HIKERITIH

6) %iACeph radosgwH] P #H4{5 5, Bihaccess

key. secret keyflhostname ( JLEI8-4)

« Folder name (A432) , i AFEAEOwWnCloud X
PRI _E S 7R IFolder name (SCARZFR)

« Access key, #HiAS3 Access Key:

XNKOSTEWXTMWZGN29NEF9 .

« Secret key, #iAS3 Secret key:

7V Jm8uAp71xKQZk joPZmHu4sACA1SY8 T jay9dP5”



» Bucket, HIAFANIELIRIH LIRSS Bucket

» Hostname (FEHL4) , % Aceph-
1. cephchina. comfENEHLL .

* Port (Imld) , FAT7480.

e Region (RJIER)) , #HIAUS (RJIEH)D

« Available for, #iyAowncloud (FJIER]) .



K|8-4 #iACeph radosgwH " EZH(E E

7) R T TP, OwnCloudit vl PLE
S3iEFL B CephEHE |, WA EFolder name (A3
&) BIHAER— e ar B, wmkEs-4pr EoR ik
B

8) LRk, EiTO0wnCloud® vd A F* S _EABRAREY
VAE. S Wi%EFiles—External Storage, H.ijceph-
s3K AL AR EH %

9) Pl ceph-177 5, #4Ts3emd 1s
s3: //owncloudf & REE, XL DA
Ceph /i SERFT 1o 1RKE 7 2 M OwnCloud i 5L /-
FHH _EAR ST



8.2 RGWHIRHL[F]D %

WL AR A CephfEfE . FHEERGWARS:, TLMRE
Pt S — L T HTTPAR E 0 GAFAE R R 5 %6, H
7 AT R 55— MR 2 I /) LRI — 2R R, —
7 T EL R B A LSRR s i o] S, 5 — 7 T 7 2
s KA e b 2 o PR A1) 2 B A v AR N IR

SRAD

MRGWSF B[R 2B T 58, WIS stie v 1 Al B Al
) EIRTE R — T AR 2 A B B A O 5
AR SS IRy AT 2E A rT 59— D7 T BIDNS 4 48024
7. CONTERABART-Be, feftilnsm v i), M sSEs %
J7 i PR R TN



8.2.1 FHu[a]D IR 5EE T RXIT

AL & RGWARSS < 1, TEVEZ LT JINEARZ4E
W&o DU MRS Je 3L T-Ceph 0. 944, 1H L
TR

* Region: —MxHRACGRIZ M iy X3k (e
g2, EREFERRKERHIETEED) , —Region
T LEE— A EZ AN one, WHR—ACephEREFE T
ZMRegion, N5 E K —RegionAMaster

Region.

» Zone: F8—/NELZ PMRGWARS% Sl i iZ 4 &
B Regionfs BHa € — MMaster Zone>R M 5T AT A
KA mIER. WYL, BXTREIE R G
Master Zone#AT (RIELE) , AT RERVERT LIFEH AR
ffIZoneth kAT . (HIZEEH FHEVERMZ, HEIRGWIFA



W BAL KBS K FH 1 BRMaster Zone LA4MPZone (T 5
NEEAE, 1555 I IE .

« BAHEIFIZD: SEI 2 CephSEfE 2 8] X 5 44
WIIFEZE O S & nT CLTRT B 2R % Bucke t A7
objectZE) .

- TTHIEFRD: SLHLZ A Ceph SRt Z IA] (X R IT
BafE BRI Guiuhafs B el LAfa s B fg v F P
Uid. Email. access—key. secret—keyZ—M 04k
EAENSY,

* ROWHRZS S0 X AMMES AR X R R, W]
DA fi B8 2 Dy — RO 55 S % B — ME#RAE R 48 |
IBATHIRGWAR S5 o #AVIRVE, —ARCWARSS SEFI B 1% 42
X —2HRegionflZone L B 1E 5



« [P HE: 0T & MRCWIRSS S5 (1) Fidfe A0t 2
3 122 R I

- [P AR Agent: [FZBAAF AgentZ—H R0 Ik
5, B 87 LR Z ASRCGWIR 55 5471 2 1] () [R] 45
HE, AmS2IFERDRHENIR, 2 ERIENIX
18 FHRGWHR 5% (1) AH G AP Tk S A4z A o s 1 [7) 25

(1) R [A)25 R A 24

FESCHIRGWARHLIF 2D, B 5 /7 208 IR A AL U
RGWIRSS, %M — €14 lRegionfZone, MITHTHE
Y EEHI R, 7RI B G— a2
JG RN FS AR (Agent) , E#H5 LA
RGWAR 55 Sol 2 (Rl R 2P H A&, & 4% BRegionfllZone
R R, FRID H b i 2 580 o 2o A oc s

e —E MW HEAT R .

hujs



(2) Fh A8 Uy et

TE AN CephZEHE W] LLIZAT 2 PMROGWHR 55 52451, T iX
Lese i ] Lhoy J& 2 AN R Region M Zone, KL, &
M TEIAT R D 7 R A 58— Do As LGk

¢ PUR AN SsLpRIi H 2%, s S5

tl\

el

Regionkl] sy — M A E K 838 RINAZEA BAL, B
P E, fEiFRen. YLYH, fRiFRAsia.

Zone Xl 73— M LA FRANCeph S A FE A BLAL, Ll
]I O N 2 ANCephBERE, A LAZIREERE 0N
gz—zonel. gz—zone2, HAIN—"PEIEH O AEAE L

W, EFE 5 Nsh-zonel. sh—zone2.

Ok PE, FEEMaster Zone ] RN EATELS,
M oAt Zone N BEHEATHEEL, T DA — R #0 4 — ANk
Hb B X 3 %l 43 i — 1 "Region, Ebund[E, faj#Rcn. 2R



JE AEIX A H B DX I AR AL 55 7R SR . X487 B A ZE IR
S — MR O E N — MMaster Zone, b Et
A Z L H Y5 b j-zone 1/E AcniX MRegionff]
Master Zone. X J575 S 2|5 A 125 5 ik b i
i), i AR B B REAN O H ol sh-zone LYE R A
Zone, SEHIbj-zonel—sh—zonel EHE 5 T EIE %
1o

TEVER M, LwERegionibEZone, 7ERGWH
A —HEEERN, HFTRASES L jsonkg kAT 32
A, HHRegionfIEE E S, #5378 7 1%Region
LS ZoneZH i, Master Zones2Wi/~ZoneZE, DLF N

NP

{

"name": "cn", #Region %K



"api name": "cn",
"is master": "true", #{EH

master Region
"endpoints": [
"http:\/\/hostl.ceph.work:80\/"
1y

"hostnames": [],
"master zone": "cn-zonel",
"zones": [
{
"name": "cn-zonel",
"endpoints": [

"http:\/\/hostl.ceph.work:80\/"

1,
"log meta": "true", #idsioHulHE

"log data": "true", #idsHdEHE

"bucket index max shards": 8 #bucket Z)i¥iE



"name": "us-zonel",

"endpoints": [
"http:\/\/host2.ceph.work:80\/"

1,

"log meta": "true",
"log data": "true",
"bucket index max shards": 8

1,
"placement_targets": [ HYAEHCENS

"name": "default-placement", #5IEARK

"tagS": []

1y
"default placement": "default-placement" #uEIRINHN



MZoneMACE, B& 1 8 s s )
Pool%%, LA Nz,

"domain root": ".cn-zonel.rgw.domain", #Regionfi

Zonelit B EAAEIL

"control pool": ".cn-zonel.rgw.control", #Region#l



Zonelit B15 BA7fE1

"gc pool": ".cn-zonel.rgw.gc", #EIE A
"log pool": ".cn-zonel.log", #HE/ kil
"intent log pool": ".cn-zonel.intent-log", #M¥IEEHEL kD

"usage log pool": ".cn-zonel.usage", #H/HEE AT



"user keys pool": ".cn-zonel.users", #H}/

ke yfE BAFigIh

"user email pool": ".cn-zonel.users.email", #/]J"

emai 115 S A7fEth



"user swift pool": ".cn-zonel.users.swift",#swiftH) 554

figrith
"user uid pool": ".cn-zonel.users.uid", #H/EEAAEID
"system key": {#[FDEIEHTTHEL

keyiMiEfE &

"access key": "masteraccesskey",
"secret key": "mastersecretkey"

by

"placement pools": [



"key": "default-placement", #EIEAFHERNG 4 FR

"yal': {
"index pool": ".cn-
zonel.rgw.buckets.index", #cHiE A fEib

"data pool": ".cn-zonel.rgw.buckets", ##lif7fit
ith

"data extra pool": ".cn-
zonel.rgw.buckets.extra" #HinNfE SA7HiHL






8. 2.2 Regionipih[A] 558 505

8. 2.. 195 ¥fid T RGW R[5 20 R B DA A 53 T R 1Y
Wit, AR IR AT T R Tk

(1) RegionfZoneH Xl 4

ARG PR Ceph£ZERF AL R, FF>CephfBERF A
B—Zone, Zonel 14 KR A NZone MasterflZone
Slave, H.HRegionH XM ZoneZH ¥, #AFE Nen. e
R T SEH Zone Master 41 ) HE A o 803 [F) 2 2
Zone Slave . MJZEZH B anE8-5F 7.



K85  ZEKYAH K

TEVER, FrARGWARSS B HSIDNS T, A FH 491
FIDNSHC B 5 2 W3R 8- 1 s,

#8-1 DNSItF:F

(2) ZiHradosgwhllradosgw—agent

VR, DL EEEI{Edebian8 64bit &% F AT .

apt-get install radosgw

aptitude install python-argparse python-setuptools python-
boto python-yaml

apt-get install radosgw-agent f#agentH LT

master zone#it



(3) HF Mkeyringlfit &

DL #EfEMaster ZoneX B HIRGWAR 555 25 itk

7o

sudo ceph-authtool --create-keyring
/etc/ceph/ceph.client.radosgw.keyring

sudo chmod +r /etc/ceph/ceph.client.radosgw.keyring

sudo ceph-authtool /etc/ceph/ceph.client.radosgw.keyring -n
client.radosgw.master --gen-key

sudo ceph-authtool -n client.radosgw.master --cap osd 'allow
rwx' —--cap mon 'allow rwx'
/etc/ceph/ceph.client.radosgw.keyring

sudo ceph-authtool /etc/ceph/ceph.client.radosgw.keyring -n
client.radosgw.slave --gen-key

sudo ceph-authtool -n client.radosgw.slave —--cap osd 'allow
rwx' —--cap mon 'allow rwx'
/etc/ceph/ceph.client.radosgw.keyring

sudo ceph -k /etc/ceph/ceph.client.admin.keyring auth add
client.radosgw.master -i
/etc/ceph/ceph.client.radosgw.keyring

sudo ceph -k /etc/ceph/ceph.client.admin.keyring auth add
client.radosgw.slave -1i
/etc/ceph/ceph.client.radosgw.keyring

# TE AR A E LU R AR B



/etc/ceph/ceph.client.radosgw. keyring&Eil3

slaveM[[ Hx

(4) Fr1#EPool

DL N EEAEMaster ZoneX B HIRGWAR 5511 A bk
1T, BEVFEEHTEPool B, PGE= T MR HE LR
DR HE

ceph osd pool create .cn.rgw.root 64 64

ceph osd pool create .master.rgw.root 64 64

ceph osd pool create .master.rgw.control 64 64

ceph osd pool create .master.rgw.domain 64 64

ceph osd pool create .master.rgw.buckets.extra 64 64
ceph osd pool create .master.intent-log 64 64

ceph osd pool create .master.usage 512 512

ceph osd pool create .master.users 64 64

ceph osd pool create .master.log 512 512



ceph
ceph
ceph
ceph
ceph
ceph
#

osd
osd
osd
osd
osd
osd

pool
pool
pool
pool
pool
pool

slaveHUTRIFER

create
create
create
create
create
create

poo LHrdEE, HEX

PGAE AN

rulelfxfM.

.master.
.master.
.master.
.master.
.master.
.master.

users.email 64 64
users.swift 64 64

users.uid 64 64

rgw.buckets 8192 8192
rgw.buckets.index 2048 2048
rgw.gc 64 64



(5) B BERGWARSS

L T EEAEMaster ZoneX] B HIRGWARSS 1 A
1T, BRI SLER G AT 152

/etc/ceph/ceph.confimlibl FH%A

[client.radosgw.master]

rgw dns name = s3.ceph.work

rgw socket path = /home/ceph/var/run/ceph-
client.radosgw.master.sock

host = host

rgw region = cn



rgw region root pool = .cn.rgw.root

rgw zone = master

rgw zone root pool = .master.rgw.root

keyring = /etc/ceph/ceph.client.radosgw.keyring
log file = /home/ceph/log/radosgw.master.log

rgw print continue = false

rgw content length compat = true

rgw ops log rados = false

rgw enable usage log = true

(6) HraRegionflZonelit B A

L N EfEEMaster ZoneXy W IRGWAR 5515 s i3t
1T, BEARESEPRE S OHE N A E .

cn.jsonff, WEIT, HE

master zoneW%



"name": ch",

"api name": "cn",
"is master": "true",
"endpoints": [

"http:\/\/hostl.ceph.work:80\/"
]I
"hostnames": [],
"master zone": "master",
"zones": [
{
"name": "master",
"endpoints": [
"http:\/\/hostl.ceph.work:80\/"
]I
"log meta": "true",
"log data": "true",
"bucket index max shards": 8

"name": "slave",

"endpoints": [
"http:\/\/host2.ceph.work:80\/"

1y

"log meta": "true",
"log data": "true",
"bucket index max shards": 8
}
I,
"placement targets": [
{
"name": "default-placement",
"tags": []
}
1,
"default placement": "default-placement"

}
#Hrd



master.json ff, WA, EREILF

access_keyfl

secret key(WTif M4

"domain root": ".master.rgw.domain",
"control pool": ".master.rgw.control",
"gc pool": ".master.rgw.gc",

"log pool": ".master.log",
"intent log pool": ".master.intent-log",
"usage log pool": ".master.usage",
"user keys pool": ".master.users",

"user email pool": ".master.users.email",

"user swift pool": ".master.users.swift",



"user uid pool": ".master.users.uid",
"system key": {
"access key": "masteraccesskey",
"secret key": "mastersecretkey"
}I
"placement pools": [

{

"key": "default-placement",

"val": {
"index pool": ".master.rgw.buckets.index",
"data pool": ".master.rgw.buckets",

"data extra pool":
".master.rgw.buckets.extra"
}
}

(7) S ARegionflZone L &

L N EfEEMaster ZoneXd W IRGWAR 5515 s b33t
1T, BEARESEPRE S COHE N A E .

#IAN

regionfi



radosgw—admin region set --infile cn.json —--name
client.radosgw.master

radosgw—admin region default --rgw-region=cn --name
client.radosgw.master

#FA

zonefs &2

radosgw-admin zone set --rgw-zone=master --infile
master.json --name client.radosgw.master

radosgw—admin regionmap update --name client.radosgw.master

(8) HrAdAgent[F LK =

LT #EfEMaster ZoneXJ B HIRGWAR 55 5 25 ik
1T, BRI SEPRF S SOHE N E .



radosgw—admin user create --uid="master" --display-

name="master" --name client.radosgw.master --system --
access-key=masteraccesskey --secret=mastersecretkey
radosgw—-admin user create --uid="slave" --display-
name="slave" --name client.radosgw.master --system --access-

key=slaveaccesskey

(9) fit ENginx/JR5%

L T EEAEMaster ZoneX] B HIRGWARSS 1 A
17, BERMESEPRE OB EENECE . B
B /etc/nginx/conf. d/default. conf AU

server
listen 80;
server name s3.ceph.work *.s3.ceph.work;
access_log /var/log/nginx/log/host.access.log main;
#error page 404 /404 .html;
location / {
fastcgi pass header Authorization;
fastcgi pass request headers on;
fastcgi param QUERY STRING Squery string;
fastcgi param REQUEST METHOD S$request method;
fastcgi param CONTENT LENGTH S$content length;
fastcgi param CONTENT LENGTH S$content length;
if (Srequest method = PUT) {
rewrite ~ /PUTSrequest uri;
}
include fastcgi params;
fastcgi pass unix:/home/ceph/var/run/ceph-
client.radosgw.master.sock;
}
location /PUT/ {
internal;
fastcgl pass header Authorization;



fastcgi pass request headers on;
include fastcgili params;
fastcgi param QUERY STRING S$Squery string;
fastcgi param REQUEST METHOD S$request method;
fastcgi param CONTENT LENGTH S$content length;
fastcgi param CONTENT TYPE Scontent type;
fastcgi pass unix:/home/ceph/var/run/ceph-
client.radosgw.master.sock;
}
}

(10) JBahARS 5

L N EfEEMaster ZoneXd W FIRGWAR 555 & b33t
T 25 3 T T Lk 5 B
WMREEITH, T4 LA 2B KPS AR
.

/etc/init.d/nginx restart
/etc/init.d/radosgw start
curl “hostname’ #illi

0

w
Fm
oA
H
Tk



nginx -t MAERECFLEGIER

(11) Slave FAJH P fekeyringfit &

DL N EAEESlave ZoneXt B HIRGWAR 25 5 A a3
17, FEEkeyring 2 Bl Ei&FEMaster Zone L kX It
2 D1 3Slave™ 5 F,

sudo ceph -k /etc/ceph/ceph.client.admin.keyring auth add
client.radosgw.slave -i
/etc/ceph/ceph.client.radosgw.keyring

sudo ceph -k /etc/ceph/ceph.client.admin.keyring auth add
client.radosgw.master -i
/etc/ceph/ceph.client.radosgw.keyring

(12) fESlave E¥#r%Pool



HAKE S 2 HifEMaster Zone [ #T & Pool K25
IR O RN BIRD

(13) fESlave I it B RGWHR 5%

/etc/ceph/ceph.confinbl FH%

[client.radosgw.slave]

rgw dns name = s3.ceph.work

rgw frontends = fastcgi

host = host2

rgw region = cn

rgw region root pool = .cn.rgw.root

rgw zone = slave

rgw zone root pool = .master.rgw.root
keyring = /etc/ceph/ceph.client.radosgw.keyring
rgw socket path = /home/ceph/var/run/ceph-
client.radosgw.slave.sock

log file = /home/ceph/log/radosgw.slave.log
rgw print continue = false

rgw content length compat = true



(14) fESlave it ERegion#Zone

L N EAEESlave ZoneXT B HIRGWAR 25 7 A a3
1T, BRI SEERIE S O MV

i

cn.json X, WAEWT

"name": "cn",

"api name": "cn",
"is master": "true",
"endpoints": [

"http:\/\/hostl.ceph.work:80\/"
1y

"hostnames": [],
"master zone": "master",
"zones": [
{
"name": "master",

"endpoints": [



"http:\/\/hostl.ceph.work:80\/"
1y
"log meta": "true",
"log data": "true",
"bucket index max shards": 8

"name": "slave",

"endpoints": [
"http:\/\/host2.ceph.work:80\/"

1y

"log meta": "true",
"log data": "true",
"bucket index max shards": 8
}
I
"placement targets": [
{
"name": "default-placement",
"tags": []
}
I
"default placement": "default-placement"

}
#Hrid

slave.jsonXff, WHEWT, FEidk

access_ keyf#l



secret key(WTiE M4

"domain root": ".master.rgw.domain",
"control pool": ".master.rgw.control",
"gc pool": ".master.rgw.gc",
"log pool": ".master.log",
"intent log pool": ".master.intent-log",
"usage log pool": ".master.usage",
"user keys pool": ".master.users",
"user email pool": ".master.users.email",
"user swift pool": ".master.users.swift",
"user uid pool": ".master.users.uid",
"system key": {
"access key": "slaveaccesskey",
"secret key": "slavesecretkey"

by

"placement pools": [

{

"key": "default-placement",

"val": {
"index pool": ".master.rgw.buckets.index",
"data pool": ".master.rgw.buckets",

"data extra pool":
".master.rgw.buckets.extra"

}



(15) fESlave 5 ARegionflZonelit &

regionfi

radosgw—-admin region set --infile cn.json --name
client.radosgw.slave
radosgw—admin region default --rgw-region=cn —--name
client.radosgw.slave

FA

zonefg &



radosgw—admin zone set --rgw-zone=slave --infile slave.json
--name client.radosgw.slave
radosgw—-admin regionmap update --name client.radosgw.slave

(16) fESlave L@t [FEIA K=

radosgw—admin user create --uid="master" --display-
name="master" --name client.radosgw.slave --system --access-
key=masteraccesskey --secret=mastersecretkey

radosgw—admin user create --uid="slave" --display-
name="slave" --name client.radosgw.slave --system --access-

key=slaveaccesskey —--secret=slavesecretkey

(17) 7ESlave FAc BNginx

BARE 2% 7 BifEMaster Zone F [ BC B Ngnix )
RO B /INAT 5 BR

(18) fESlave b g3 s3I ARk 55

HAKVE S 2 HifEMaster Zone L 1H J& 2 AR 55 Sl
R OF AN DIRL0)

(19) BCE I E3hradosgw—agent k5%



LT #EfEMaster ZoneXJ B IRGWAR 55 5 25 ik

1T o

#HrE

/etc/ceph/radosgw-agent/default.conf, W&

source: http://hostl.ceph.work:80
src_zone: master

src_access_key: masteraccesskey
src_secret key: mastersecretkey
dest zone: slave

metadata only: false #WIREEMK

truelll A [FDedE(E 2



destination: http://host2.ceph.work:80

dest access key: slaveaccesskey

dest secret key: slavesecretkey

log file: /var/log/radosgw/radosgw-sync-cn-us.log
/etc/init.d/radosgw-agent -c default.conf start #/i3)

agentfii%

(20) Mk [F]20 IR 5%
1 MR o EdE )20

MfrMaster ZoneHJRGWAHR 5w LA A &9 2
F



sudo radosgw-admin user create -

-uid=synctestl --display-name=synctestl -

email=synctest.ceph.work -

name client.radsogw.master

@1t Slave ZoneMJRGWARSS 19 f _bAd & & F H
):l/flil JuT\E ] H/ o

sudo radosgw-admin user info -



-uid=synctestl-

name client.radsogw.slave

2) MAEHE R .

i 2 BT @ synctest 1 /7, fEMaster Zone
T i Bucket M0bject, ZJGfESlave Zone £ AH
NER S SR, BAREEAE R LS 25 2 HIRGWk 55 &
T, AR



8.3 ANE/NGS

A FEH I A ARG 5 0wnCloud s A T 56, K
T LAY R AR 55, b T PLY) B A 2 BIRGWAR 55 1E &
BRI R AL . SRR 2H T RGWSR B[R 25 7 28,
EEEEHILBRIH AR, HRERMEEEE
B FEL RIS [B) PN B3R A 1) S 1 [R] 20 R A AR S A i
TR, IR BISERRIIH o A0 M AIRGW R 1B [F] 25
NI EE BT, N EEHACTAIR, —LEHR AL
BRI IEAFAE AL, KX — 7 T EOGER EEE i ELE
BB E 7 O SRR IRAN A 2



9% CephfffFd . THEAell 510
(5

9.1 FRHI it

Cephse — s IR A 0 AT SAFRE AT, ERTRTT R
E T ER—MARNE =R AIEE. BRUT BT
RITE, WA T RiG. WP & JoH =,
ST R E

Ceph FE {328 T 15 AR A7 75 SRANE Fl 375 50k
fill €. AFRBAE AR T KD Cephs
—HITRG AT, Wag i, BRI
FER SR HEOCIF RAS RAFME . RERSTE [ — Sk
o, BEAFR AR R, SRAA R SR At
XA S VFARMVAR Y H 5 75 >R S Ceph A7 i# . 2 H



J7IE AT ARE SCURIIAF A 3K, BEI9- 18128 1 3R 7 i3

=R,

« mlERE S XM E AR AL S T e AR AR
TCO CownershipflEyH#E) T REFVIA B = HITOPS.
SAY F R A P L 1 S ERAUSSDAE AL . PCTe SSD.
NVMe S5 A7 B e MR RE TS e T8 T JUEl,
A LA AE S TOPS I TAE fgk L

W mRATEERENEAE T E K
ThE. WL RINA — S5 . Y)ELRE B L
E A%, {4 HSSDAIPCIe SSDfOSDH &4k, X Fhyisk
BTG, BRI R Y 5w SRR I R
BT SO, W] DA B A .

- Ry s SR ETHUE O & B K
A, DA AL BR BA e Y 3 2 (B IR RRAS o AP N &
DHAE S BROTAEAE  AAA/ KINAFE . JEH  2 5



FIGE A URAE B () 3 S R 5 4%, — 236 726 k%S
%, BERS A4 6TBI Y FRIE AL 4% 8] . @ H FH TRIh
FE. KA RE LI BAAEF A . — NP &
677 52 72 K FH A IS SR dpe R AR 5 5

K9-1  =Fhrififin sl



9.2 fE A%

IEIHT T AR 20, CephAEF1E R 75 ZARYE A
ARl A RAS L R AT REPRASRAY . g A
HERTE, & URTECephZRFFBLIT I ZE 5 FE IO — 2 oot
MZR . CephiB M T &R N, OV E M5 F A
=, Ly, ERMEE, WSS B
P, PARAER .

VAT IR T . HhRe/ B EFR K. FHE A
FH MG AT AT o FEAF A SR BN IS )2 AR A v it -
ffi 1 e =1 HI . 554h, Cephf—AMILH 2 B S HF
SRR . A Ceph B REIT, ARAT LA & B84
Mo i, wTLUEE IR BEAE] KA, tan
HP. Dell. Supermicro%¥, VRHIA BIAELERT LLAK



AR RAS . T W 285 HT ) 9< T Ceph i 1128 L 1 7
%o

1. CPU

Ceph metadata Server<zZlZAHE E #H 70 Hc 1%k,
‘T AeCPUBUR M), FTDAMetadata ServerNiZ%A B
A EE R B (LW PUAZCPU)

—_— )

Ceph OSDiZATRADOSHRSS, 5Ll id CRUSHA TR
BRI g, SHEdE, LLAYE Cluster Mapi
P& U1, 8 HEINEAOSDI AR £ /04 — N CPUR% . ATLL
H R T 2 2L OSD R CPU RS 3K

((CPU sockets * CPU cores per socket * CPU clock speed in
GHz) / No.Of 0OSD) >=1

Ceph Monitorsfaj HZEY [ Cluster Mapi)F T
=8, FrliMonitorss&CPUANREEHY .



2. RAMP AT

Metadata ServersPhKMonitorsPhZiigE i HRig H
AR, uaia 22N (B0 HEE
1GB) . OSDfEH W #AEN AT EE 2 HNAF (Unfgit
FE500MB) : (HZ, TEPATIKEERIERT, #iHZEKER
NAFF (IR RE A B 75 229 16BN A7) » B K
Ui, WA BT

3. BT

TR HC A A7 I 225 R A AN RE AT« AT
RGHAE, FR 24 G SR F X BEANRGZHTSRE
P E 2 BB PRRIERE . A U R ARG &
BTRFSX| T A =M Bk i A R A E , HARE L=
journal MIFFAT G ANEAE, AHXMF, XFSHMEXT44:
0 — Ko



4. M %%

WS RDEWNTIEMN R, BAERZE
WU AE 2 #E BB 1A 2 100MB/ s It &, W-REEALEERT A
OSDA & S ki, P DAHlEAF s/ D 2 2 A TIR R
AT AW Arsm) MEEREMZE (Fim) « SR
2 (el mERE R AD F TAb BE b a2 i = 2R 1Y
WA E, T H ATy 1EDOSHLH;, DOSHLh & T PG
i, 2 AEOSDHEHR & il AN e [1] FActive+Cleandk

=K

I O

(B, —BAEFRESEIGTETEMNE. T
A —2E0K, BRiiE 16bps /2% 5 il 1 TBEE 75
FEINF3/MEF, TM3TB (MLAYFECE ) WiFRE9/NN, MHELZ
™, SRS H 10Ghps 5 il I 8] AT 73 77 24 ek 1 20 75 B A1 1
NI o FITBA,  —JBEfs P Ceph #4555 28 3 IR I+

5. fE &



Ceph£EFF (114 REAR KAEFE E R T A4 LA
HOEFE. BOAZLEIRFATAES BT AT T RFEETE I LA
HAPERE TR Ko Cephf AN FUA PIFIJTi%: 0SDH
SFLOSDEAE L . Cepht B — IR B HAE W2 Ab 3
H—OSDEERZIE KRG —objecth, B E LS
objectHHlacting setFHAJOSDXF M) HERL, ARGk
E—NEHNGE P, R, HEBIESFD R
. TSR, E5MER L, BIABE—1H
TR o FIA R 208 BAE AT SE . MEREAITCOZ [A]°F
(i

6. Ceph OSDH &%

R TAEMEL 2 R oK, IR @i
SSDfft H &4k fEHHSSD, w] LAk U7 iefinf[e],  PRARE

SEIR, KUg$EF At . MFHSSDIH AL, F X
TYJHESSDEIEZ AT, RASSDIZE X (H



HD) o, BRI —AN0SDEME AL . 1 H 10 206B H E KN
2L R R Z 5. WERAIRE — % KHISSD, AE
10 N0SDIE N i lestore BB A AN B /)y B[R] 25 st | 1]

e -

Ceph st FH A 5 &5 WL R I A I 5 SR AR PR AT 1) 28
RUFESATA. SAS SSD. PCIeEKNVMe SSD. #AHAE
SATA/SAS SSDZAh3RAE =T RE, SSDANOSDHY LU M. %
El:d. WELEUE, 4D0SDEHETE AL L= —NSSD,
PCTe B ENMe INAF e 2 HUTE L, Bk T e fE, SSD
FOSDELIAEL: 1281 : 182 [A] . tHALAZTE, 12 1840SD
B R = — IR

VR
VS

X LA B HISSDANOSDI LA R 5 H WL, fER
TR RZH SN B, Bl REENBARK
TAES M BT SSD/PCLe, 15 R IFHIZR



RSS2 I HEMA R 2 b2, —HE
RArfE 2 A H EHISSD, i B SR ERX > SSDHOSDA Hy
AR, IRATRERREE. A, FTRLEE X H&
RATD LR PLIX AN 0] |, (HIX 3. mH,
GBAISSDA R AL - 1045 FHDD. FrLL, {8 FSSDH4 i 4
B, IEINEEGBIITEH . Had, WRRAEKIEERSA
MERE, IAIERAELESSDI H & LR 1.

BAIEE%3] T2 X FSSDH BB E, FiEiX
SEfi R RIS T SR . AR, WHRARASEE M E
R RE, 17T ELREGBI A KR R & — AN e 5 P A
2, BAVRN % EAE Rl — R Ik s F e & H S
. XEWE, MWREEMYUREE S idb &
GBHYZS A 25 H iE&:, HRAEA TO0SDEHE . XML&

REAMESSDE M H A = 30, (H R BEGBA-Aif = [7] (]
g ot 50



9.3 MEREHL

X7 FCephiz 4 A J1 K i SISl T P55
Cephiff 5Cephiz 4. LA MAER AR H 1,
B AT B RIEAT 0 S 4, oA A R
I B AT LR JL A

(1) {2

« FEAFRIR .

* SSDIEH .

« BIOS & .

(2) BIERGRI

e Linux Kernel,



« WA

» Cgroup.

(3) M ETH

- B2l

o HWrSRAT

o BRI

(4) Ceph)Z2H

» CephZ= %,

e PG Numberiff#X,



9.3.1 M4k

AR A Tt 2 A0 A A R GO R
AR MAEAF IR . SSDIR IS H1#SBIOS T & LA
e RGN AT E B T TR @ P E AR T8

1. A A K

(1) Processor

* ceph—osdiFFEAE BT LR S VHFECPUBL IR, A
PA— =B RF— 1 ceph—osdiH FE 40 F — 1 CPUMZ L. 24
ININRARE FHEC T 20, Pl R 7R B8 Z 1 CPUB A .

+ ceph-moniERRIE A+ 4 M FECPURIE, 7 A AS 4
ANceph—moniFF2 7 B it 2 CPURE I



» ceph—msdti 2 JFH I FECPUBRIE I, Fr DL 242
HEET 2 [{ICPUR IR .

(2) WAF

ceph—-monAflceph-mds & E2GBN 1%, FF/>ceph—osd

R EIGBNAF, HIR2GBHE T,

(3) Mg Hk

TR IAEIE A [ /&5 1T Ceph 25 1Y, E M 2%
¥ F, WREFEESECilentMCluster %%,

2. SSDIk ¥

R e Bt BB 8 T CephZERERIPERE, MK
KEZE, —HkBESATA SSDYE N Journal, Intel SSD
DC S3500 SeriesdiA g HATHIT R E L. 400GH]
A AKBEAL S AT LLZE 11000 TOPS. SR 7E T 2 15



ISR, HEEEHPCIE SSD, IXAFEM: A &5 3 HE—
BT, HZHET Journal 78 A B 4% 5 N E G I
BlockJ#E1l2K, Journal IR 2 H AR
VEREFRTE, {H 2 B 20 R IR A 1R R B s

W € /R FISSDRZ 15 3& &1 9SSD Journal, H]
D)2 2% SEBASTIEN HAN[JCeph : How to Test if Your
SSD Is Suitable as a Journal Device?

(http://www. sebastien—
han. fr/blog/2014/10/10/ceph—-how—to—test—1if-
your—ssd—is—suitable—as—a—journal—device/ ) ,
TEIXE, fhFIH T H WLSSDRTINRS SR, MR KE
SATA SSD, Intel S3500M4:RERILILT -

3.BIOS B

(1) R


http://www.sebastien-han.fr/blog/2014/10/10/ceph-how-to-test-if-your-ssd-is-suitable-as-a-journal-device/

fi 42 (Hyper-Threading) K, AJ PASZH
FE—/NCPUYI AL O E IR PR 4 2 A5 47 A LA
%, WA L2 BEAZOES 2620 v3H, L& L
P, LIS RI24NBIRETE. HE2RBHERET LI
BAE R G I R CPU, 1ECPUR AT REAL T AR
P

Iy O

HAM AT EK), VIAHTH S LAFT TR, L
FEHiAR (Hyper—-Threading, HT) mftA& R FRE I 4F
H, U AR N B M S s kA
AEPRESHREAT F SRR AT TR, RIS 2 2 As #
VE RGN EA:, W8/0 T CPURIIAI B 8], $2ECPURTIE
TR, WE9-2,



Kl9-2 FTHEZFE

(2) KHITHE

RZ WS i TREFEH IS, 1E N < AEBIOSH
IR, WA, CPUSARIENL & 712
PRI . AHRIXAN NSRBI AGAE G IBA
EF, ARHES P LR ICPUR RS, 7E 1% CephiX il 55



EEER N, @Bl KA
Rea, XITEREE A Frie iy, MIK9-3.

K9-3  KMITHEE

IR, WA DAEERAE RGBT R EE, 4
WS I 2%
(http://www. servernoobs. com/avoiding—cpu—

speed-scaling—in—modern—linux—distributions—


http://www.servernoobs.com/avoiding-cpu-speed-scaling-in-modern-linux-distributions-running-cpu-at-full-speed-tips/

running—cpu—at—full-speed-tips/ ) , 1B&, AHH
B2 5 KU NBIOSTH B [ 2k, #£CentOS 6.6 FIFRH
RKIMFHRHIE -

for CPUFREQ in
/sys/devices/system/cpu/cpu*/cpufreq/scaling governor; do [
-f SCPUFREQ ] || continue; echo -n performance > S$SCPUFREQ;

done

(3) NUMA

f Bk, NUMA KR S Al A2 45 N A7 AICPU A 1 24
X ek, AEASXEI/ENode, 4R )5 ¥ Node s HEE
Node N CPU5 PN A7 [ i J& PR T-7 0] FeAtiNode ) N AF
NUMAH] e = AERL L5 L T s ceph—osdo MR T
%, —MIRIEABIOSKAINUMA, ) —F e s it
cgrouptfceph—osdif FE 5 H—ACPU Corel) J [A]—
Node T HIWAFHATERE . 55 M7 S DR SE JRRAL,
JIT DL — R 38 B IS ] DAFE R4 Z 1K FAINUMA. - 7


http://www.servernoobs.com/avoiding-cpu-speed-scaling-in-modern-linux-distributions-running-cpu-at-full-speed-tips/

CentOSR G T, HWHidEIN/ete/grub. conf XXAF, Wil
numa=of &I HINUMA, W94,

kernel /vmlinuz-2.6.32-504.12.2.e16.x86 64 ro
root=UUID=870d47£8-0357-4a32-909f-74173a9f0633 rd NO LUKS

rd NO LVM LANG=en US.UTF-8 rd NO MD SYSFONT=latarcyrheb-
sunl6 crashkernel=auto KEYBOARDTYPE=pc KEYTABLE=us rd NO DM
biosdevname=0 numa=off

K9-4 5 FINUMA



9.3.2 BIERGA

AR A T T 8 21 B9 0 A A R GO IR
f£9. 3. 1 ik 7 MBEFRI IR SSDIJIk#E . Hl4s
BIOSW B LANJTIH, AR MLinux & 4t WAZ L
o SCHFFEE . FE P RERESE LA T TR YRR A 2]
HIRAL .

1. Linux KernelZ&friAy,

Linux#fF RGERR S A8 T h G4 1 AH 2 KR
W AN RAT R B HATT AR RiEE AN [ Q5 R AR 385 2% 3
BRI ST . P AN 3RS, A I Linux 4
BEBEAT AR 28, PERERIR SR 1 RN A7 8 2
107 &4, HHEAERSG.. XREERZNE, X
B R X Ceph 2 e 52 M i 22 () 770 N 2



FELinux 2 FOATRCE, N 1 DRUEXHE A R 5
MR FENE, IRZ NS EACRA T BONRSY KA
PR TCIR W 2 AT TRt H R ® K, AT
Cephfie 4 MR R Gr B, A EEXT & o 2 4t
%,

(1) e

LinuxER A B TOTE B — Mt A - bk A% i 1 1
TR, BXTSSDINE, BT A [F12 4
J5i DX PR (] L — R, XA A 4 /B H
T, IIM#FES: 7 CPURTE]. FrEL, Ad FHNoop i & #& £ 4X
NAZBRINRICPQ. HRfEI T

echo noop > /sys/block/sdX/queue/scheduler

AU AE A5 e B9 -

echo deadline > /sys/block/sdX/queue/scheduler



(2) Tk

LinuxZRI\ BTl EEread ahead kbIFANiE S RADOSXT
AL, B E T NE:

echo "8192" > /sys/block/sdX/queue/read ahead kb

(3) HFEE =

OSDEEFE 75 EVHFE K=t fE . < T WAZPID LR,
IR AR S5 A 0SDEE Z TG L T, B B B R

echo 4194303 > /proc/sys/kernel/pid max

A BECPUIIR, i is TR A TERE T

echo performance | tee
/sys/devices/system/cpu/cpu*/cpufreq/scaling governor
>/dev/null

2. WAF



(1) SMPAINUMA

SMP (Symmetric Multi Processor) ZEHydr, B
A IMCPUILZAIREIR, Sk, NI/ 0%, 24
CPUZ B0 FR T4, BEMNBMER R FHCPUEH
FLEN ST NAE, B RGN AR R AR CPU
F-EE CHAERTAARIED ). SR1, FECPUELE AT
WIS, S AWIEN, R4 FECPU AL RE
TIRKIZEA.

NUMAZEFJ IR R Z AT AR, BT RAET
CPUMIEAT AL A H NAF A AR, &A1 mid i B
Pt (CrossbarSwitch) #EATVIH], frABEANCPUR] LAY
A BN RGENAF . B, U7 i) A PN A7 BT I L
ViR N AR, SEESERE K A 5 T R 7R 2
Vil sm NAT, XAEOLT, FRFFRIRCR S KKRE
K



Ceph H HI FFARXINUMAZE R 1) A AL 2 Atk £E
FU A R A, JRATTE B A T2 4RICPU,  IX AR I
N, EFESMPEM I NAFAERCR Eib e Em—2. R
SRR VE, T RUE RS e 1575, EIRUECPURER
FIREVT I H B WAERIRTSE T, A FINUMAZE A4

(2) SWAP

ARGT VAN FA R, Wi =R
A AETEER (inactive) WAF I E B X
(SWAP) Ho HRHRBATZ R, EVE N AFIE4T R
RIEO T, ZHrXHEETmBiH 17, Xt
Jekernel HH 5T 22 ey X HUAE I Skehieg, b
vm. swappinessiX WS, 2SR
By X RESE . Z{E N0, 3R ] e i aiE 4o 45 T 45
s M{EN1008), Fnkernel AT, X4/~
EREMATO. L, ENFTRerFE T, Fl—



W1 Z B B NOLIIRIE R A ERE . W ELinuxi
YER B ZZE: vm. swappiness=0, AlE

Fl|/etc/sysctl. confo

(3) NAFEH

CephZRIM# FHTCmal loc &N AE, TEIEA NI
BT, TCmalloclIMERECE M. TEENAFIIIEE
i, AR ITOnal TocHiCache /N8 # (61 jemal Loc
4 TCmal loc.

HhNTCmallocH)Cache K/ N E R BN L &,
W E N256MB A /)N s

TCMALLOC MAX TOTAL THREAD CACHE BYTES=268435456

1 ] jemal loc 75 2 BB 4 4T f.Ceph, 12040 %
126 I



--with-jemalloc
--without-tcmalloc

3. Cgroups

CgroupsseControl groupsfI4A%E, RZLinuxMi%
PEAER)—FrT DURR S e REEFEA (Process
Groups) B A% (WICPU, Memory. T10%)
ML FeW] FHGoogle ) TAEIMHE L, J5 R B &t
Linux#%. Cgroupstl &LXC RSl kML Bir ff FH ) 5%
IREBTBL AT A Cgroups LA LXC. Cgroups
NAIERETE, BN REErTUamE —&, X8
HATfa] HLiR — T Cgroups fECephH I M H] o

W H|Cgroups, BABFAUCPURIZEN, LAE5-2620
v3 Rl ClnEI9-5F~) « BACPUSLZL3ZAE, B
PIERAZ O A SRS LTRG24, IR BB AE, Wi
AMZHECPUS L R —HL1IAIL2, Frbh, fEHH
CgroupsHIR i, 75 E25 FECPURIZEAT i HH (1) 1)



K9-5 E5 2620 v3 CPUHHNE

A L@ thwloc THE Chttp://www. open-
mpi.org/projects/hwloc/ ) RKHFHICPUSIL 5 FH LY
HZ O N R R B, EEEMW A Intel (R)
Xeon (R) CPU E5-2680 v2fffik45%%, CPUMLFNIITR:


http://www.open-mpi.org/projects/hwloc/

Mach

NUMANode L#0
Socket L#0 + L3 L#0

Core

Core

Core

Core

Core

Core

Core

Core

Core

Core

ine (64GB)

L#0

PU L#0 (P#0)

PU L#1 (P#20)
L2 L#1 (256KB) +
L#1l

PU L#2 (P#1)

PU L#3 (P#21)
L2 L#2 (256KB) +
L#2

PU L#4 (P#2)

PU L#5 (P#22)
L2 L#3 (256KB) +
L#3

PU L#6 (P#3)

PU L#7 (P#23)
L2 L#4 (256KB) +
L#4

PU L#8 (P#4)

PU L#9 (P#24)
L2 L#5 (256KB) +
L#5

PU L#10 (P#5)

PU L#11 (P#25)
L2 L#6 (256KB) +
L#6

PU L#12 (P#6)

PU L#13 (P#26)
L2 L#7 (256KB) +
L#7

PU L#14 (P#7)

PU L#15 (P#27)
L2 L#8 (256KB) +
L#8

PU L#16 (P#8)

PU L#17 (P#28)
L2 L#9 (256KB) +
L#9

PU L#18 (P#9)

PU L#19 (P#29)

HostBridge L#0

(P#0 32GB)

(25MB)
L2 L#0 (256KB) + L1d L#0

Lld

Lld

Lld

Lld

Lld

Lld

Lld

Lld

Lld

L#1l

L#2

L#3

L#4

L#5

L#6

L#7

L#8

L#9

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

L1li

Lli

L1li

Lli

L1li

Lli

L1li

L1li

L1li

L1li

L#0

L#1

L#2

L#3

L#4

L#5

L#6

L#7

L#8

L#9

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)



PCIBridge
PCIBridge
PCIBridge

PCI 8086:1d6a

PCIBridge

PCI 8086:1521
Net L#0 "enol"
PCI 8086:1521
Net L#1 "eno2"
PCI 8086:1521
Net L#2 "eno3"
PCI 8086:1521
Net L#3 "eno4"

PCIBridge

PCI 1000:0079

Block L#4
Block L#5
Block L#6
Block L#7
Block L#8
PCIBridge

"sda"
"sdb"
"sdc"
"sdd"
"sde"

PCI 102b:0522
GPU L#9 "cardO"

GPU L#10
PCI 8086:1d02
Block L#11

"controlDo4"

"er"

NUMANode L#1 (P#1 32GB)
Socket L#1 + L3 L#1 (25MB)
L2 L#10 (256KB) + Ll1d L#10

Core L#10

PU L#20 (P#10)
PU L#21 (P#30)
L2 L#11 (256KB) + L1ld L#11

Core L#11

PU L#22 (P#11)
PU L#23 (P#31)
L2 L#12 (256KB) + L1d L#12

Core L#12

PU L#24 (P#12)
PU L#25 (P#32)
L2 L#13 (256KB) + L1ld L#13

Core L#13

PU L#26 (P#13)
PU L#27 (P#33)
L2 L#14 (256KB) + L1d L#14

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)

Lli

Lli

Lli

Lli

Lli

L#10

L#11l

L#12

L#13

L#14

(32KB)

(32KB)

(32KB)

(32KB)

(32KB)



Core L#14
PU L#28 (P#14)
PU L#29 (P#34)
L2 L#15 (256KB) + L1d L#15 (32KB) + L1i L#15 (32KB) +
Core L#15
PU L#30 (P#15)
PU L#31 (P#35)
L2 L#16 (256KB) + L1d L#l16 (32KB) + L1i L#l6 (32KB) +
Core L#16
PU L#32 (P#16)
PU L#33 (P#36)
L2 L#17 (256KB) + L1d L#17 (32KB) + L1i L#17 (32KB) +
Core L#17
PU L#34 (P#17)
PU L#35 (P#37)
L2 L#18 (256KB) + L1d L#18 (32KB) + L1i L#18 (32KB) +
Core L#18
PU L#36 (P#18)
PU L#37 (P#38)
L2 L#19 (256KB) + L1d L#19 (32KB) + L1i L#19 (32KB) +
Core L#19
PU L#38 (P#19)
PU L#39 (P#39)
HostBridge L#7
PCIBridge
PCI 8086:10fb
Net L#12 "enpl29s0f0"
PCI 8086:10fb
Net L#13 "enpl29s0fl"

M BT AR AT LU, #4E RS IR AICPU-S
PIBAZ Lo — — R RER G R, FERTAE P CPUSR g B
i FCgroups#E TR B I, 7 BAEPECPU, LUME 4
oy NAFMGAT . F35h, ASFlHostBridgeXf M HJPCI



FELLE AR, BHEAFREIE, CPUH R &R
i 2 FEIX N A R

I A2 CPURICgroupdh 2 AL

mkdir -p /sys/fs/cgroup/cpuset/ceph
#CPU Number: 0,1,2,3 = 0-3
echo 0,4 > /sys/fs/cgroup/cpuset/ceph/cpuset.cpus
#NUMA Node
echo 0 > /sys/fs/cgroup/cpuset/ceph/cpuset.mems
osd pid list=S$(ps aux | grep osd | grep -v grep |awk '{print
$21")
for osd pid in ${osd pid list}
do

echo ${osd pid} >
/sys/fs/cgroup/cpuset/ceph/cgroup.procs
done

A IR XA EE B S, B H R0 20SDE 4 MON
IR BhHAS, Mpidad SREGIEFE 5

MEE—T, fEEHCgroupsHiLfEH, AT 297F
=4y W =f

7 IR ESCPURL 0T RS, AT B F 2247



* PR ECPUIE RS, LA A A7 A2
17

« Ceph#EFEANH A BEFE & B ARYE &5 B8, A
Cgroup s 1B 2 & it o

» NCeph#EFE T £ 2 HICPUA W AFBR, Bl Lk
2 BE Bl A2 00M.

TE
AR AY, CHEEHRESEY, B iR
il B AR 5220 B CephiFFE B T4, FE T RE 5
(4SSD) T, B NOSDHERE A] BE 75 2 5118 6GHZ [ CPUAN
4GBRA I AF



9.3.3 MK EmtiL

X AE M FR o LA MST Tk, EER
K& M 2 3845 7E Ceph ) TARUAE H K EAEH 2. Ceph
A CAHIORFEMPIE, HESH, Cepht MM
[A] IS AR AR A F 10SE AT A eit: B 2 2R AR Y
MegilfE, BARmt S EMENALRE, A5THE
RIS . BN =RIARITEOL T, 2 i i) &
RETEREDFEORNGIEE . 1F NCephFAT, 1E
& FRAY T, AR 8 M 48 LA AE Ceph i B B
He

(AT B BT — N BT (socket) SRS 4
N, #EH— ARG (system call) , XM
P i A% R SCU)#e (Context Switch) , RTH
AR T — A B R G R



1) CephitFE1H FHsend () BRZU K IETH E. o

2) MR 0x80F I, SV E NZAS

3) Wiz system call () B&%L, #ATSEE
7, WP RS A CASRAG X W ) Y % R AL

4) PATWIZREL, RIBEHER

5) WIZBREIATER, VI BINEZE

6) Socket () & HH FE Ak

BB ok /R B R PR IR BN SC R, DA
L FIRNAFHEDL, X ERE AR E IR, 3R
AR A I R B B0 A B/ I SR [R5 FE . 7EALEE 25 10
N 75 ZECPUVHAE K E R THEALRE /7, IR ERATTAY BECPUR
A e /D M A X SE BRI TOE 55, A B8R # B



iE17CephBaft, X —TWHRATEZEFHRMEH ER DI,
7 2% AN S B NIE R 24 10

1. B i

DIRRAREAE DR, Feisi i — Bl d KA K
HIHAR . BRONTEOL T, BURPAIMTU (Max imum
Transmission Unit) #&1500F . BRIATENL T LAK M
W 162257, & 15007 W HIME. 147 WHILLK
P ER L 47T IRICRC, 47T HIVLAN Tag, #Id %K/
A B o e AR R 2 R A . BRI SR T
152275 B AR I, G EEMTU Gl AT 2 1 3
F19000) i/ W 2% AR AL AN B, IR I 2R
REPRALSK VAN 4 o B BEMTU RS A 1 14 2% FIN} i 152
#FEEE, TR EMM)E, A DR H R =Pk

2. W KR A



ATTAIER 2 7 S IRATE AT LK IORT, 2K R4t
i, BOATEOLT, A R b W5 FHCPUO AL
H, B{REMGIOM IR, LB KEMZEIOT K=
FCPUOK IS [AI A T-I T BOR A, DABUGIE AL B H £ 10
FEHM L EAEH KB, ARSI, Linux 2.4
NAZZ 5 5N T R4 e R B0 5 21045 i€ FICPURI R R,
PR BSEA (SMP IRQ affinity) .

Linux Birg 1 A W 02 XA /proe/ interrupt
Fid3, E9-6FTN.

LinuxfEH 2 (a3t [ proc A 248, L3R
I LS W N B S M i T2 B FA1TmT BLaE i
2O R G0 ST H T 45 R .

K9-6  HIrE MG



AT LB echo “$bitmask”
>/proc/irq/$num/smp affinityRiEs e I .
bitmask{RFKCPURIFEAY, DL+ NiEdlRR, A4~
& —/NCPUH.

Rl

1125 Hirgpe 2|

#10 (kR

010000000000) =



CPU
echo 400 > /proc/irqg/112/smp affinity
#R K

1135k 2

#11 (—itkR

100000000000 =

CPU
echo 800 > /proc/irqg/113/smp _affinity




(HRZBXFETHECPU, WE Y WR G RIS R, &
AT irgbalance R &5 B, 1ZMR%G e (10
M) GiitCPURI A R G T, H 30 R
Fr a7, T irgbalancellR5GS R0 M -ECPURK
AE, Ml E/ete/sysconfig/irgbalanceft]
TRQBALANCE BANNED CPUS{H, #&7EirgANfEH:JLA~CPU
Fiz4T. B, LinuxAk%sas EAESANNEHECPU, T
“1111 11007 , K irgMBITFCPU2 CPUT £, Hiz
fT#ECPUO CPUL, HA N#EfIR RN “FC” o WiEJFE

JAR%5: service irgbalance restart.

Irgbalane B #ERIRSELF, FERRMIEHOL A SEREMNK
RIFDEATH TAE =, (B BT Bl Jo ik R R SE k)
P, #oREO M EESME RS . EBOE R RYE
K, B TFIBCE TR, FEREE > CPUALHE
[ HH BT



3. WA

ERZHIGFI T, CPUREM IS # L
IR AL AR S5, S5 ECPUFRANUNIRATTAR R IR A
SRR, AERERHIEAHEPEE LS IANG, T2
M ISR o B s Be e 4 1 5 B AR
M TAE o Bogs & 1T B g Ab 2, e an s WL 4 H
AR RS I 25, #ECephh, FATFEZEMAHMR
ST T WA 25 B AR B I I

TCPHM AL HR P £y B, 75 22 o5 F KSR CPURT Y
FRIE, N7 RS HERERIHEAE, K2 HITih
MR N B ME RS, RSB G e B S
SR, BITCPEIZE 5% (TCP offload Engine,

TOE) . TOEH Hi 2 ae i se s LT TAE.

(1) Pl ab3



730 X = A B X 2% TORRAR K — #8707k B T
SFTCP/ TPHMSC AL EE , 51 G ik TPACHfE A0 AR B b B
o TCPEU A AL I P SE MR AT — S5 PE AR #E . TOEM = m] LUK
XL AR 45 W~ 1 i A BE AR 58 Al o

(2) HrrAabHE

LR, B M IORAE A L, EHE N
R BE AR E AR — I, TOEM R LR AR B
FIREFP 56 B IR 5 B I B AL BERE R e At — I
W7, 3 VR AR I 55 XoF e R Ry e S 7 A

(3) Jasb N A7-75 UL

e X R ST R S U A B 7 A 55 4 1 2 o X
2l —tn, ARG ESRcE A — A TCPER:, 2
Ja, ARGUAPR X LA 548 e BN T RE P AR SRR,
R X LSRR 1 2R Ge G X A | 21 B FH R o 1) 2%



X o TOEM-RAESNCEENS, TEMR ABEAT PRALEE,
Rk, e AN R B 2 B AR 55 A 22 R X, T e EL&
SR N R RIZ2 i X, XM s AL f 7 2 7
R A P8 DL THAE

FLinuxt, AILMFFHethtool & W FRIRA B4
EM‘E%%&’ Jl_dlglg_’?o

K9-7 fEifethtool BF MRIREE B E MRS



ffi FH w2 ethtool-K eml tso onf]Jtcp-
segmentation—offload, &H&tcp—segmentation-
of fload@ & T H (on) , MW.E9-8.

K9-8 ¥ Hethtoolf] Htcp—segmentation—offload

4. RDMA



RDMA (Remote Direct Memory Access) HJ PAFEA
T RERGTHRE T, R LA AF
s e, WE9-9. fERpERE T AHAERRK
[0 A& i 5 4 I TR A7 #8 DUR B R SC Dk,
ROMATLAR A LR AR FPE P S H e buffer (2%
WX IS ARE (NIC) BIAAAH, LA
AR, RIZEBEEMR, HEEBAMNHAZAH. &
ROMARY AR AR A, A % DU 28 SR s 45 0, A2
Fra]l LB S W R OAEEE, &% 7 H PSRN S
Z A BT 40D P A7 42 D1 . RDMA P S5 pii A% G il 1 v
BT HRDMA, 75 BRI 5 (RS 41D
SR, BT A FHRDMART 75 2225 18 A



K19-9  RDMARK) TAERLH

H ATRDMA{ECeph H (4% FH 32 22 HMe 1 lanox 4§37,
ffiFaccelioSZHl 1 28 flSampleMessager ) xioyH B Ab
LA . AcceliofZ—Am T RE R W 5E 77 28 H B AIRPC
JZ£, accelioH Hiz4T7ERDMA = (InfiniBand&,
Ethernet) . PN FEECeph P Ui taccel ioff
JURDMA. 7Ef#i flaccelioZ B, #fiERDMACLLHEAER
W B IERIBT.



1) ffiHxioFE EaccelioX fy, T#iAcceliolfft
by, M ZIERITIRAR) 95 (ERERS %

mkdir /tmp/xio

cd /tmp/xio

git clone git://github.com/accelio/accelio.git accelio.git
cd accelio.git

git checkout -b rec commit
9ceaB291787b72a746e42964d5ded42d6d48f0e0d

# ./autogen.sh

S e s

configure.ac:13: installing './compile'
configure.ac:13: installing './config.guess'
configure.ac:13: installing './config.sub'
configure.ac:7: installing './install-sh'
configure.ac:7: installing './missing'
benchmarks/usr/xio perftest/Makefile.am: installing
'./depcomp'

# ./configure --prefix=/opt/accelio
# make && make install

2) N Cephtpf A 70 SCURARHS, i I 22
W (EEG RS -

# mkdir /tmp/ceph ; cd /tmp/ceph
$ git clone --recursive https://github.com/ceph/ceph



ceph.git

$ cd ceph.git

$ git checkout -b rec commit
£f74c60£429f26clcdb5e219642fal9cb5a803468

3) /i FHautomakeZyi¥ceph:

$ ./autogen.sh

$ CXXFLAGS="-I/opt/accelio/include" CFLAGS="-
I/opt/accelio/include" LDFLAGS="-L/opt/accelio/lib"
./configure --prefix=/opt/ceph --enable-xio

$ make -j32 && make install

4) Re T I Y e BB BT R
]/etc/ceph/ceph. confH:

[global]

admin socket = /ceph-test/var/run/ceph/ceph-$name.S$id.asok
max open files = 131072

log file = /ceph-test/var/log/ceph/$name.log

pid file = /ceph-test/var/run/ceph/$name.pid
filestore xattr use omap = 1

osd pool default size =1

osd pool default min size = 1



debug auth = 0/0
debug asok = 0/0
debug buffer = 0/0
debug client = 0/0
debug context = 0/0
debug crush = 0/0
debug crypto = 0/0
debug filer = 0/0
debug filestore = 0/0
debug finisher = 0/0
debug heartbeatmap = 0/0
debug journal = 0/0
debug journaler = 0/0
debug lockdep = 0/0
debug monclient = 0/0
debug mon = 0/0

debug monc = 0/0
debug ms = 0/0

debug objclass = 0/0
debug objecter = 0/0
debug objectcacher = 0/0
debug optracker = 0/0
debug osd = 0/0

debug paxos = 0/0
debug perfcounter = 0/0
debug rados = 0/0
debug rbd = 0/0

debug rgw = 0/0

debug timer = 0/0
debug tp = 0/0

debug throttle = 0/0
debug xio = 0

ms_crc header = false

ms crc _data = false

auth supported = none

auth service required = none
auth client required = none
auth cluster required = none

rdma local = 11.11.11.1

enable experimental unrecoverable data corrupting features =
ms-type-xio

ms_type = xio

xio mp max 64 = 262144

xio mp max 256 = 262144

xio mp max lk = 262144



xio mp max page = 131072

xio portal threads = 4

xio max send inline = 8192
osd op threads = 2
filesore op threads = 4
filestore fd cache size = 64

filestore fd cache shards = 32
osd op num threads per shard = 1

osd op num shards = 10
throttle perf counter = false
ms dispatch throttle bytes = 0
rbd cache = false

[osd]

osd client message size cap = 0
osd client message cap = 0

osd enable op tracker = false

osd data = /ceph-test/ceph-data/osd.$id
osd journal = /ceph-test/ceph-data/osd.$id/journal
osd journal size = 256

osd _scrub load threshold = 2.5

osd mkfs type = xfs

osd mount options xfs = rw,noatime

osd mkfs options xfs = -Kf

osd class dir = /opt/ceph/lib/rados-classes
[0sd.0]

host = ceph-server

devs = /dev/sdb

ms bind port min = 7100

ms _bind port max 7200

[mon]

mon data = /ceph-test/ceph-data/mon.$id
[mon.O0]

host = ceph-server
mon addr = 11.11.11.1:16789
[mds ]

keyring = /ceph-test/ceph-data/keyring.$name
cluster addr = 11.11.11.1:26789
public addr = 11.11.11.1:36789

objecter timeout = 10
mds reconnect timeout =
mds beacon interval = 2
[mds. 0]

host = ceph-server

5



5) BIEMonAHOSDHY £ 4E H 5

# LD LIBRARY PATH="/opt/ceph/lib;/opt/accelio/lib"
/opt/ceph/bin/mkcephfs -a -c /etc/ceph/ceph.conf -k
/etc/ceph/keyring -d /ceph-test/ceph-data --mkfs

6) FZ)2 Fceph-monift F2:

ceph-server #

LD LIBRARY PATH="/opt/ceph/lib;/opt/accelio/lib"
/opt/ceph/bin/ceph-mon -i 0 --pid-file /ceph-
test/var/run/ceph/mon.0.pid

7) iz4{Tceph—client, ilFceph-monfPIRESET

j@ﬂlp:

ceph-client #

LD LIBRARY PATH="/opt/ceph/lib;/opt/accelio/1lib"
PYTHONPATH="/opt/ceph/lib/python2.7/site-packages/"
/opt/ceph/bin/ceph -s

2015-04-30 02:18:18.249382 7£fb29%9a8e3700 -1 WARNING: the
following dangerous and experimental features are enabled:
ms-type-xio

2015-04-30 02:18:18.250454 7£fb29%a8e3700 -1 WARNING: the
following dangerous and experimental features are enabled:
ms-type-xio

2015-04-30 02:18:18.250672 7£fb29%a8e3700 -1 WARNING:
experimental feature 'ms-type-xio' is enabled

Please be aware that this feature is experimental, untested,
unsupported, and may result in data corruption, data loss,
and/or irreparable damage to your cluster. Do not use



feature with important data.
2015-04-30 02:18:18.252814 7fb29%a8e3700 0 Peer type: mon
throttle msgs: 512 throttle bytes: 536870912
cluster 8eb9f961-0c37-488b-b807-61c8893ed2bl
health HEALTH ERR
64 pgs stuck inactive
64 pgs stuck unclean
no osds
monmap el: 1 mons at {0=11.11.11.4:16789/0}
election epoch 2, gquorum 0 O
osdmap el: 0 osds: O up, 0 in
pgmap v2: 64 pgs, 1 pools, 0 bytes data, 0 objects
0 kB used, 0 kB / 0 kB avail
64 creating

8) Fzl)3 8 ceph—osdBEFE:

ceph-server#

LD LIBRARY PATH="/opt/accelio/lib;/opt/ceph/lib"
/opt/ceph/bin/ceph-osd -1 $i --pid-file /ceph-
test/var/run/ceph/osd.$i.pid

2, IB{TIERDMA_L [ CephI B i 52 1%, ARG
A DAHGE T — A A . & BlCephsEFT .

0. DPDK

DPDK (Data Plane Deveploment Kit) #hFF 1 %
A FHCPUH T A B3 B 7 =X, R T kel 7 sk



DB AP FE: DPDKE R T MR IK5), Rah7EUR
B ECHE L5 A8 A W@ ACPU, T 2 BB =48 I
HFANH PSR, 15N H 2 A] LS DPDKH 4
Ry NN AF H B B AL . (S FHDPDK 2R AL
RDMA, G T WA 0. BRI ia. B9-10
NDPDKZE IR &5 #

K9-10 DPDKJERZEME



H T Intel#i /74 "DPDK, [ Intel BYRHL 73 M
RIRBNERSCHRFDPDK,  IX k3B 43 15 4 TH e — Fh T
Be. A VMRS HITERE SRy, THREA A LA
FIDPDK yCeph it B i M AE HIVH S LA, H ErftX ¢
TDPDKI N FHIEFE LI, o0 Alk C& et X — 4
N T DPDK,  FATT AT PAARYE 75 5Kk 7€ 72 B R AWK
DPDK [ S 3 -



9.3.4 CephZHAL

1. CephZ 4§

PLE#R > ERFESE I BRI RG4S T
fitl, NHIATE S Ceph A 5 K ZH AT IR, Ceph
RAR 2 1s 47 Z2 8 VL B WU ORAFAE B B U FH, Ceph
NBATRME TR EC B S AU P EAR T =
NREAT AL .

%9-1Jglobal 2 B HLL K BHEE, A LAEiT
Linuxfiy 4 sysct1 i Emax open filesfifEfs. file-

maxo.

X*9-1 global & /mZ=%#



BE ARG SCHT IR ME AR T A2

cat /proc/sys/fs/file-max

29-2~N1losd] - filestoreZ#.

£9-2 filestoreZ#

UK

o % omap ) 5 PH 2 ELREXTA XA R G BRUANE

4K,



 filestore queuefHIRMISHTT 1 GER IR
N, ZEURBASSHERRALE A EHE T

%9-3 N losd]-journal fHRZ#L,

*9-3  journal tHRZSH

VERL: Ceph OSDEEFELEAFEIELL L nlEds it id fe
H, EEIESEER .

%9-4~Nlosd]-osd config tuningZ#{.

X*9-4 osd config tuningflxZ4]



%*9-5Nlosd]-recovery tuningZ%{.

X9-5 recovery tuningfi =%

*9-6A~Nlosd]-client tuningZ#i.

X®9-6 client tuningfixZS%



2. PGE &l

PGHIPGP S it — i BERRAROSDI ML AT VRS, i
STV, LRI B4 0 55— T e o
TR

Total PGs = (Total number of OSD * 100) /
max replication count

#lan, 1590SD, BIAZCNIHIEN T, A
THE RS RN Z 500, miEilr512, FrbAfFE B E %
pool (volumes) FJpg numAlpgp num&F A512.

ceph osd pool set volumes pg num 512
ceph osd pool set volumes pgp num 512



3. CephZ it B 7~

N ICephZ AU AC B & AE i R IZ BT R I
— M ERIECE., AT LAZZ5 N IH I BC B X Ceph Bt
BEATZHOR L -

[global]
fsid = 059f27e8-a23f-4587-9033-3e3679d03b31
mon_host = 10.10.20.102, 10.10.20.101, 10.10.20.100
auth cluster required = cephx
auth service required = cephx
auth client required = cephx
osd pool default size = 3
osd pool default min size =1
public network = 10.10.20.0/24
cluster network = 10.10.20.0/24
max open files = 131072

[mon]

mon data = /var/lib/ceph/mon/ceph-$id
[osd]

osd data = /var/lib/ceph/osd/ceph-$id
osd journal size = 20000

osd mkfs type = xfs

osd mkfs options xfs = -f

filestore xattr use omap = true
filestore min sync interval = 10
filestore max sync interval = 15
filestore queue max ops = 25000
filestore queue max bytes = 10485760
filestore queue committing max ops = 5000

filestore queue committing max bytes = 10485760000
journal max write bytes = 1073714824

journal max write entries = 10000

journal queue max ops = 50000

journal queue max bytes = 10485760000

osd max write size = 512



osd client message size cap = 2147483648

osd deep scrub stride = 131072

osd op threads = 8

osd disk threads = 4

osd map cache size = 1024

osd map cache bl size = 128

osd mount options xfs =

"rw, noexec,nodev,noatime,nodiratime, nobarrier"

osd recovery op priority = 4
osd recovery max active = 10
osd max backfills = 4
[client]

rbd cache = true

rbd cache size = 268435456
rbd cache max dirty = 134217728
rbd cache max dirty age = 5



9.4  Cephill]i:

fECeph 2k 2 AT E AT, FHH CephfE 15 HETS
WA EH YR FER, THSWHRIFE RS &L
anfa] 32 A A A < i A



9.4.1 M FTH2

FEREATINARS, BATER LT LA

e M %R: EX AL, SSD. RAID. SANFI =
WERLEE, RENEATA AN E B S

« MXIEFR: TOPSFIMBPS (FMFE) , R4 A
(UNETBT S

e MR T E. Linux F% HFio. dd T H., Windows

N FHI0Meters

MRS H: IO/, FHEZTE]. PAAIIRE . 152
5 R BE AL/ MU A 20

« Wik T7i%: Wil b ik,



ey e, Prbld EE e & . A
H CHMHEASTRES, f7 Z U XA TR 2%
AT, PMEFHER.



9.4.2 FlE ARG

N T RIS, AT B TR RS, DR
Al R AA T e D HEBMER, AT AZARAT
Bl AL IREARLT TS AR S 2

1) EHiaies,
2) FEFHHEIR Z AT N Ip5EML 55 .

3) BBEMRERXIMMES

1.1.

4) M GIRRTERT 58 T2

d
>.F:

5) MG RFIRIET B2,

6) HE & B RFIRIFE T 823,

D Jp5ess, MRS EIT



AR PG AR AT IO R W 7

« IREIR)=F 1+F- 222+ F- 4523,

o e 7 INF (] =il 55 FsF T+ S5 455 I [

« PEfE=FLALI [B] Y AL BE MY S5 Hw

ARERAT T ] $2 v R e 7

- SRR & %

o FEACAR S5 TA]

Rk, HFBA 2R Ge kil 2 e B RA TR R

BT

o FAAR AR 55 1 18]



9.4.3 HHEFLIME

1. B i B

FATTNZ A PRSATA/SASTEFL R ? AR E T
fRE R MG, JF T RRREEL R TAE 7 20, 9110

—a

7N o

KO-11 B A P Hay i



R A — Sk (A TRITHAESD
P AR A R .

1) URBITOTE K, 753 HhEFIEE K/
2) Bk (FHb .

3) BN AHGE (S .

4) IR

5) ARAmEE .

T 25 ) B ATL TO R 45 B (1] «

X T 10000%% & [FISATARE A KUl ,  — F -1 I [A] 52
7 ms, HEFEIFIASE3 ms, G64KBIKIfEH a]/20. 8 ms,
JUISATARSE £ A0 7] LA HEAT BE AL IOFRAE A& 1000/
(7+3+0.8) =93. PrLL, FAEFSATARE £ 64KBEHAL



EJTOPS /293, — M HIRE %) 1 & 2= b BH P 152 5 /Y
MBPS (FHHt&E) o

WATESHIOPSH), FREWBHION/M. FhHEZE
). seEEL T/ FEALA AR E . — R R T10
KR/NZAKB, X2 NS R 400 A I HL R /N 2 4KB.

2. A% A d 3k A A

SN R R AT UG SRR, (BB AA
RELE N F IR X Se  RE R 2 XTI T2k ud, B2
AT 45 2 TOPSAIMBPSUEAE . FAT1 5% F ddilll i — "R SATA
T A% MBPS  (&iE&E) .

#dd if=/dev/zero of=/dev/sdd bs=4k count=300000 oflag=direct
R T

300000+0 MmN



wx T

300000+0 M5 H

1228800000571

(1.2 GB) WAl

17.958 1,



68.4 MB/fb

FE A [F] 9 ZE X0, RS 10347 a4, {1 H
iostatim X RAI0OHAITESE

#iostat -x sdd 5 10

Device: rrgm/s wrgm/s r/s w/s rsec/s wsec/s avgrg-sz avgqu-
sz await svctm %Sutil

sdd 0.00 0.00 0.00 16794.80 0.00 134358.40 8.00 0.79 0.05
0.05 78.82

At A X B £ IMBPS R 4G 68MB/ s ? X & K N
TR R 278%, A FiE95% L F, &4 #57)Bf [a] /&
TR HddERT— IO N Z f5, fEHERKE T —



ANTOWS, SATAREEE R A4, WA fede A
AR, AERSATEE? WA A pk, It &85
T 55 AR S o« A FCPUSR I, TE 4 & T 183 1%
%, MABRERRSEGMER ST — LTI
M T 2201015 K .

3. BAAIIREE

A R BAIEREE ? AEFAEZ], AN
inflight 107K, GHFEEIIFHII0ENR. B IE
TEAL PR IONE K o NILR PAFIRE o IR 3% BA SR
SR LR B AN T AR, e A A ) 2 PR IS TR

TR BB — 42 i A FH 22 — 3145 TOPS AIMBP S 4
{B — V3 2 M) N B 8] T 2 32 e R A o

SEINBAA IR R IMEAIRZ, AR



- FHRPI0, FRAERZADTI0ER, 5T B
P HZ A0 K

« ZEEERPIONG K, MHAHTIIHE 24
T0TE K.

- WRNHIOK/N, FIRREZE, &L
101G 3K, AH2TBASI A 2 AN 101E K A SR B 18 0
T

SNFIZRRERN T TOTE AT S5 i 4 21
M, SPECTOWIRI IS A, BE TR ERLG . iERA
W ANTOR /N RAE AR B BZRIE , 6 RUR

dd if=/dev/zero of=/dev/sdd bs=2M count=1000 oflag=directit
B

1000+0 M



wx T

1000+0 M5 H

20971520001

(2.1 GB) .5,

10.6663 #,



197 MB/fb

Device: rrgm/s wrgm/s r/s w/s rsec/s wsec/s avgrg-sz avgqu-
sz await svctm %Sutil

sdd 0.00 0.00 0.00 380.60 0.00 389734.40 1024.00 2.39 6.28
2.56 97.42

Al LUE RI2MBRITORIIA R EZ Ja, SZREZ A
512KB L1 {910, SEHIBAFIKRE A2 39, X ABEAL
FIFH 9%, MBPSIEZ| T 197MB/s. WELEL, 3N
BABIIRSE, 72 Al LA A 4 T U 1R

A, Ad £ 1o R 2

WA, FRATIRIMEASATARE 4 K 4KBEEHLE B TOPS.
KINIAEE R Linux, FrPUE 1o kMR .



Sfio -iocengine=libaio -bs=4k -direct=1 -thread -rw=randwrite
-s1ze=1000G -filename=/dev/vdb -name="EBS 4K randwrite test"
-iodepth=64 -runtime=60

BN B — T fiolIS U T,

 Toengine: ##(5|%, AT —MfFH1libaio,
KT HI01ER .

* bs: IOj(/J\ o

« direct: HE, Zid#/E KRG Cache. K ATRA]
MR 2B, 1A REAE RG M Cache, FTLARE N
1,

e rw: BRI, GFEwrites JiFiEread.

SENL Srandwrite BN EErandread s,

e size: F-HEZ[A], I0=¥&AELO, size) X MIXIH]
IR 25 8] o X2 — DAl PAsZim IOPSHIZ 8. —fK
BB NAERE I RN



e filename: JMAXTH,

« iodepth: PAFIVEEE, RAMHlibaiolf 4 A=
Mo X0 L2 TOPS 240

e runtime: MR K.

N HEFRATME R, R odepth=140
iodepth=4MJ1EM. . E9-12/&1odepth=11MaR4E & .



K|9-12 iodepth 19445 R

19—12 7 W6 U5 A BT A2 U HS A TOPS 230, 2
077 HE BL I 2 B TOTE SR~ 2 B (8], K412
4. 3ms. T8 07 HEZR 7R 95% I TOTE 3K (1) M )97 if 8] & /N T
%79.920 ms. HBEOITHER NI IAIHER DAIA
#798. 58%.



K9-13 & iodepth=4 X4 &R,

K9-13 iodepth4ilitsE R

BATR X R TOPSIE A $E =, 101
DﬁE\ZHTJ‘I‘ETJ/Ej(T’ 7%1711180

A4 B S AR A TE W ? R R 2 2
SAFIREE AR, EFE AR &K R 1 98%, 15



A O 2 /DA NI TR AT DU AE 1o 1 LR B
6] J94ms . % TSATAREAL, YIINAFIRERT, HAS
BANTOPS, A ossgmumE NN R] . X A2 RO R —
Sk, FATERL, B4 101 RS KA, A4
O SR SEFEIT [ A28, 5 80 LA (R AR K

229-T72& LLHT FH T0Me terilia —HRSATARE £ i) 4K il
MLEEEE, W] LLE B 10PSA 2Bl & A AR B B 38 n
AN, ST A~ 250 M 7 B[R] 7E 35 3

#£9-7 HIOMeteril i —BSATAME 5 K 4KFENLE T RE

5. -3k 23 (B8] % TOPS ) 521



AT M SATARE 5L, BT FRAT1IR B -0k 25T
SR ST IOPSF= A5, N A TR Xsize=1GB
S L, T 9-14P77

B9-14 1GBIREE B

AR, M4 Esize=1GBA}, T0PSE: I 2 =
$1568, T0~FJmi [ i [a] 2 [ 2] Tms (BAFIIRE N4)



XA RN T2 1A N 1GBI, ik 75 R 50 (1) B 28 AR
INT S BRIRTONE SR IR SS B T BRI 17 Xt 2 2 1]
JRI I SR B o BN FRAT T RATD R B = A B A1
(SAN) , "EAITATRE 2> FlCache T iX 1GB A HidE 4= 45 2%
£, PRKFEAK T TOTE RIS I 8] (A SR AE L
AL ) S EAEER10006%) o BT A B 50k 23 18] 9 1GBIY)
HXAK,  BFORTRA TR ZE MR A e e Re, A
seCacheffJPERE

6. AL ILAL

R e 7 re A A PR E ) T VA T B A AR 55 I
A] (GEIE)

« PR IR (PR e R i () FIAE Sy 18] D o
« #fNCache (FFKEEIR, (EASIEEIOPS) .

- feim AHOEE R CRM R AR



1 A AR R512KBIIT/0, fRE] PL2A{F FGoogle
EH— T W% Z $max_sectors kb & X A FH 77
o



9. 4.4 AHFLINR

KA EATR = PR WX CephiE AT M, 7377 A
BRAFAE AU RAF AL PIFIAS FAF S . AN A A T
FL A BEOREEAT I

FATTRT AT I 5 TR R 2 2y 2 B A R PE RE

« PRARZEIS (fEAISSD, M 3JEmZE, iR
W, PR .

- R IHATEE (Bl B, RIS A A R S 1
JITESSD)

fELinux R4 T, R\ A HFTOR ML
« #/E R %4: Ubuntu 14. 04,

 CPU: 2,



* Memory: 2GB.

o hEEK/N: 1TB (SLA:6000 IOPS, 170MB/s%
) .

W iaRy, A2 fio, MW,

(1) AKBEHLE M

WATE S HATARENL S W, BARanT,

#fio -ioengine=libaio -bs=4k -direct=1 -thread -rw=randwrite
-size=100G -filename=/dev/vdb \
-name="EBS 4KB randwrite test" -iodepth=32 -runtime=60

K 2 BN 25 R an B 9-15 7~ o

Wi 0 T HEZR 7R TOPS /25900, 7 1EH iR 2 Ju
N o S5 HER R TOTE 3K - 35 SN [R] 45, 42ms,
B0 7 HE R 7N 95% 1 TOTE =R AR il S BN (7] 22 /N T-551-6. 24
ms [«



(2) AKBEHL LM

AT R AT AKBEN LI, R

#fio -ioengine=libaio -bs=4k -direct=1 -thread -rw=randread
-size=100G -filename=/dev/vdb \
-name="EBS 4KB randread test" -iodepth=8 -runtime=60

K9-15 4KFENL 5 M 45 R



MRS HA S5 R AN 9-16 7

K9-16 AKFENLZI A 45 R

(3) 512KBJIiF B ik



e Ja A TSRS 12KBIF 5, BHE = A& K
MBPS (FFr:F) &£/, BARWT,

#fio -ioengine=libaio -bs=512k -direct=1 -thread -rw=write -
size=100G -filename=/dev/vdb \
-name="EBS 512KB seqwrite test" -iodepth=64 -runtime=60

M2 BRI R 5 B A B 9-17 s

W5 8 7 HE R JRMBPS N 174226KB/s, #)N170MB/s.

(4) ddR At 2

FLSEAE A dd &t a] BLINTRHS 170MB/ s ) A i 2R,
A FEERE — NAZSE, NN DI R R
XEEFEE (http://waydever. com/?
p=465#dd 170mb ) .


http://way4ever.com/?p=465#dd_170mb

K9-17 512BFENLE MIiAsE R



9.4.5 FJHCosbenchkilixCeph

Cosbenchyz Intel I 2= A7 i P ge Ml 4K 1,
Cosbench HHI O & i T =A2&lll, H1EA=
FEA B EN T HAEH , CosbenchP] fEWindows A
Linux At REtH AT, 10y 1 5B R A R 4t
HIRE F1, AR F Cosbench AT MRS, #EF%Linux
ARG,

Cosbenchyg — A AU ZEHENN A TR, M=
MR ARG, HETAIEE SR — SRR A7 RSt
R, Cosbenchtl fu v FI 7 €IS K47 it R Srid
LiE

1. P,



TREALTN R https://github. com/intel -

cloud/cosbench/releases »

FE, MECHRIEMmAREMG G, TEERER
JEXF B SO Bl cosbench H 3%, BL/home/demo/cosbench
B, AE IR A /& v0. 4. 2. 0 release candidate
3. ATiEfEDebian 8 6447 &Gz EHHATERAER,

2. ZAET B

1) controllerfit & .

# LR

apt-get install openjdk-7-jre curl

cat /home/demo/cosbench/conf/controller.conf
[controller]

drivers = 10 #HF=


https://github.com/intel-cloud/cosbench/releases

driver ¥ S T H KX

log level = INFO

log file = log/system.log
archive dir = archive
[driverl] #i

1

driver
name = driverl
url = http://10.63.48.11:18088/driver #

[driverl0] #4



104

driver
name = driverlO
url = http://10.63.48.20:18088/driver #

2) driverfic & .

cat /home/demo/cosbench/conf/driver.conf
[driver]

name=127.0.0.1:18088
url=http://127.0.0.1:18088/driver

3) HAhACHE .

H i AER N\ B Bdriverflcontrol ler k54 4
PR S5 R RAERIbug, FEE M cosbench-
start. sh, BEUARFUT



/home/demo/cosbench/cosbench-start.sh
35 - TOOL_PARAMSZ" "
35 + TOOL_PARAMS="—q "

3. I Bk 55

JA RS 2T

chown +x /home/demo/cosbench/*.sh
/home/demo/cosbench/start-all.sh

H LT R 54, WEW] 2223 T -

Successfully started cosbench controller!
Listening on port 0.0.0.0/0.0.0.0:19089 ..

Persistence bundle starting..



Persistence bundle started.

'l Service will listen on web port: 19088 !!!

4. Fe A MARAT 55

TRAESS IR A2 A] LLE S Web L HI BCE /7 24T, X
B DL n 147 A0 .

1) B sCs3test. xml, ERES I A

Hjaccesskey. secretkey. endpointfE &, HAA&UN
e



<?xml version="1.0" encoding="utf-8"?>
<workload name="buckets*objects=100*100 size=4k
num workers=100 read:write=30:70"
description="buckets*objects=100*100 size=4k num workers=100
read:write=30:70">

<storage type="s3" config="accesskey=
{accesskey};secretkey=
{secretkey};proxyhost=;proxyport=;endpoint=http://{endpoint}
"/>

<!-- Small Objects, Write & Read -->

<workflow>

<V —— IRUCHTE

1004

bucket, &M

gftestl~



gftest100, HKR¥EHN

g8 -->
<workstage name="create-buckets">
<work type="init" workers="8"
config="cprefix=gftest;containers=r(1,100)"/>

</workstage>

<!-— [ C&EIFREEA
bucket/kixE5 N
1004

object T & Pz,



object#MN

myobjectsl~myobjectsl100, J/hA

4KB —-->
<workstage name="prepare" >
<work type="prepare" workers="100"
config="cprefix=gftest;containers=r(1,100) ;objects=r(1,100);
sizes=c (4)KB"/>
</workstage>
<V -— S5 —BnE, OREEE GEEEE

-—>
<workstage name="delay" closuredelay="600" >
<work type="delay" workers="1"/>
</workstage>
<!—= KA



36007, EEHHIN

30%:70%, HAPREHLEEEHA K o FE A

gftest[1-100]/
myobjects[1-100], LA

random /7 SR G AKEHE I 21T



Hashik.

-——>
<workstage name="main" >
<work name="main" workers="100" runtime="3600" >
<operation type="read" ratio="30"
config="cprefix=gftest;containers=r(1,100);0bjects=u(l,100)"
/>
<operation type="write" ratio="70"
config="cprefix=gftest;containers
=r(1,100) ;0bjects=r(1,100) ;content=random; hashCheck=True; siz
es=c (4)KB"/>
</work>
</workstage>
<P—— JHiBR

objects -->
<workstage name="cleanup" >
<work type="cleanup" workers="64"
config="cprefix=gftest;containers= r(l,
100) ;objects=r(1,100)" />
</workstage>
<!=— MR



buckets -->
<workstage name="dispose" >
<work type="dispose" workers="64"
config="cprefix=gftest;containers= r(1,100)" />
</workstage>
</workflow>
</workload>

2) $RTAESS

/home/demo/cosbench/cli.sh submit s3test.xml
Accepted with ID: wl79 #id%

ID

5. AAE RSB HI

ﬁ.

fT Fcontrol lerf N EALHE B TUH,  Hihki% =
Ahttp://{controller IP}:19088/controller/ , %&
SERE A, fEActive Workloadsa] L F5F M A
551217, WE9-18FR,


http://%7Bcontroller_ip%7D:19088/controller/

miliview detailsh] PAIEEHEE, WE9-198T

K9-18 EEIBITHILS



K9-19 EHEEE



9.5 ANzE/NZE

A IR | CephyAE/F 7 . 1 AERL LA X Ceph
MR N, bR — M KIHEARRERE, rE T
AN, RATESLBEERES A R E O
o ARBMAH T —ENK T HEM L, AEY
SJSEARF G R RHRA BT B .

B YR

[1]http://xiaoquqgi. github. io/blog/2015/06/2

8/ceph—performance—optimization—summary,/ .

[2]https://community. mellanox. com/docs/DOC—

2141

[3]http://waydever. com/?p=465 .


http://xiaoquqi.github.io/blog/2015/06/28/ceph-performance-optimization-summary/
https://community.mellanox.com/docs/DOC-2141
http://way4ever.com/?p=465

[4]https://community. mellanox. com/docs,/DOC—

2141 o


https://community.mellanox.com/docs/DOC-2141
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A5 PR E E AN LR KK T ffCephlf)fa
sEPE S A EEE, @I JLANCURSHBE T2 (Fi R A4,
4. SSDRISATAVR A 45#)) 1k KRFE T4 FLfRCeph 1 52
SCAEA# TR



10. 1 CRUSHf#MT

B BTSN R BT s RS B e bR, AT
il Ceph 5 —#{EHash A%t Eb LA M MACRUSHJZ 11 H) /€ =
AT, JEINCephfE BUHE T 514 7 1 ) Re o FRATTS R
& — F—EtHash i

1. —&#MEHash &%

—HMEHashSLAMR A — D IUAE — 2 EHash3H 1%L
Y 45 F R S Bl key PUAF AT RUAIBRSS, A0 10-1]7

BRI Eea G — MK N07232 - 1
FIREEL S E), NG E RAE, B —EFRF. R
YEAFAE Y S 2R & i Hashab 38, BUS—AME (A
WS FMIEEND , SRIEIEAAE Y R AME B
F|Hash# I (4n&10-191f#Jnode0. nodelfiinode2) .



KI10-1  key B A7 19 ol L5

BHEE x (B 10-19 ikey0 keyd) , F74if
WREHAN (B10-1FRN3) o K 70 A1 217
TRNREEER, 1HEEUExHashil, Hash{Hig
FEMRAS X B (B 10-1 [ key 04 £F [node?2,



node0], key2¥%&{E[node0, nodel]) , FCIEXXfEN
AHM BIAF A9 A

VRN
=

[node2, node0]ZA1SZBRAT ¥4 N [node2, 252
- 1]#1[0, node0],

A FTAEAET RIS MERES, — U Hash &
% HBAE SRR ER) A S5 R4 REEEE
¥, Roaif AR Baiets, K04 a2 A 4
N, TE10-2FT7R



K10-2  AFhE R AR B 5 R s 1 7%

LOMNFT AR (nE10-29 fnode3) , JEA
[node2, nodeO] [£# 1 2= A4 R 43 B [node2,
node3]. [node3, node2] PHA~IXIE, JFEAKMRLTF]node0
[Rrkey4BILSR 21 158 I 1T AL (node3) b, T HARE



I E10-29 fkey0. keyl. key2. key33fA<x3]
EEHEITF

YT A AIBRES, Bl 10-38 7~ finode2, H
Fir A i W ke y 4= 4% B 8T L) 2] [nodel, nodeO] X3,
174 Flnode0 5 mi b, HABEIEHASATE,



B10-3 node2#% %

{H—#MEHash i) — A i, A7 SANRERE
HashZ= (0] 3551817 . W 10-3Fr7~, [nodel, node0]
== (8] ) B [node0, nodel] K15%, X&EZilM5i%
73 X )T MinodeOf & B o AR 1 R UG 5 =
S, B4 287 minodeO AR 25 AR B, nodell¥]
BEE IR RKH S N 28], (IR R G D2 eIk 4k 4k
7] [nodel, nodeO] 5 NEHE, AT IE RS BE TR 2%

2. REAN T

WEALFA AT TSR ARAT R @ A0 AT LA
R — SRR AR R, TE AL TSR
25, THEAV ST TR S At . gk — 2 Hash
SRR R SRR A 0 BC AN ST I R, e BB
REMEH) T B R R T3 R 5
iRy, REFDL ST B 70 X b BB A 4 A7 i 31 R



DI i — AT ST DU — N B N
T (104, BT U L —

AN . A [vo, vils [vl, v2l. [v2, vol,
53 B Flnode0. nodel. node2IBRAEAE T . ik
—3k, 3BT RN BT AEE TS



K10-4 BT

FESEhRM A, AT AR IS M0 BE Y o A A 7 1)
RNRA E FEXS LA RE AT R B H o AU 8 H R
%, RIS R ERE X RO

3. CRUSHH. 12

Ceph M) E 48 0 AR A W E 10-5 7~

K10-5 CephH) U 704 i tE

AR T -



1) HXf50bjectHnamej#t4THashiz & .

2) B8 Hashfd 5PGEEN &, 15345 H 5Pool
IDZE PG 2w S (U 10-51 4. 32) &

3) I CRUSHE VL, JEPGHRGT 2] HAKAIOSD.

fECephH, PGEEIRAFAENEH R IT, WRIEPG
A — Bt Hash B KA TS R, IR B2 de f B
Hm oA (RIEREE 7. ARIMZE, PGSR
ARG T AL, AN BEE P EE T I B T
SEhnEE D, DR SPGB 2 AR E 1Y

fECeph HAEAF Mt (5 EPCHIE =) , B
Hash*#Aml[El € 1, i 10-6F775, X5 2PGH] RS 5t
ME—tfN,  RIEE BARAE G BIMEANPG R E /Y, A
% T JZOSDRYIE M T e, X7 70448 1 CephEA
A EEPERUHRFE L —



AV ) _’_V)ZA
=

FESLhpdpEiry, V17 BEEAE HPool FIPGHTE, X
R 51 S I KA A -

K10-6 Hash¥h A PG



4. CRUSHE &= 47 tr

MR EATFRI TR, R HEEPGR) 3R (A
HIEZ R dREEA——FH, SE Rl
{55573 = NI/AS VAT PR (1 IS

ZRPCHIME R K A3 P=Pr:M/C (R, N)

H:

1) Pr&RRAY (BIAED OSDHERIMER, FRE Ik
IR Bl 22 OSDAE i Fa i 2 e Ik & (Recovery) HH[H]
HAth (R-1) OSDPF) ik g%,

2) MZK/~Copy SetZHA#(, PGHRGS 2| —2H0SDH R

~Copy set, Ulpg2.3—12, 3, 1].

3) C (R, N) FRNANOSDH, fTERANOSDIIZH A
o



MARE, C (R, N XF—EEE K CephBEREH
AR O R B B AR 2, SRR RIS
K, PGERMIBEEWMERL , TR EYSE/NPr. M)
=R

M BT HPrERERAI R, 248 /NOSDIE £ ()
PR, TR R I T

246 /INOSD i =8t e 128 48 ] e R 4

K Z TR 1) 22 5 /0 B i B s i) oK. BRIAI
CRUSHAY Wt f&ite e Host % . ¥ T — P HostH 3/ NOSDH) =
ML, [FIBF ATk E OSDEL 2 NS, W 10-7H 7w



K10-7 SRS

VA2
=

AT BB SR IR i 2R REAE [F)— s Bt Y SR 5
ke ? JR R 24 0SDI PR, OSDWEIGHT FI{E F- A& 5
B, WA E A AR, PRI 21 8= %
G481k, MRS TRebalance, [, #FEKIOSD
PG IR 2 B[R] — e A B A OSD

PR s AT PAAE R R E TR, b B AT DAY/
PG =R, tnE10-8f7 7.



K10-8 sk =

ECRUSHF YR I — N osd—regionZk HJBucket (osd-
regionE HE XHIZEZ)

root default
rack rack-01
osd-region osdrg-01 #a 4 # FT L



osd-region bucket ###

osd.
osd.
osd.
osd.
osd.

DS w N RO

rack rack-02

up
up
up
up
up

osd-region

osd-region

# rules

1

1

1

1

1 .
osdrg-02
osdrg-03..

rule replicated ruleset ({

ruleset 0

type replicated



min size 1
max size 10
step take default

step chooseleaf firstn 0 type osd-region  ### kN

ikdi

step set choose tries 200
step emit

BN REH FHcopy seto

1% —CephERE B A 3 MRack, B MRackf 8N
Host, #/"Host& A& 310SD,

U R BRI B CRUSHAL N (HfEids yHost)

R=3, M=C (24, 3) X (3X3X3) =54648, E10-9
7R o



K10-9 BRI\

ISR EE 2 BEE A [ Rack H,  #nE10-1087
o, JEEIM=24 X 24 X 24=13824,



A0 FAEPG I A7 V& PR, BB — AN 8] ) R
ligreplication-region, 7F i B ¥ B i e i
osd-region, WIE10-11f7, deHfcopy setHIZHEHL
F/ANT, M=2X (12X12X12) =3456,

K10-10 RackiifEis,



K10-11 el iy

NI T osd-regionfllreplication—regionfiz L1

fAJCRUSH Mapin F .

root first-zone
replication-region rep-01
osd-region osdrg-01 ### osd-regionify
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OSD ##+#
0sd.0

osd.1l1
osd-region
osd.24

osd.35
osd-region
0sd.48

up 1
up 1
osdrg-03
up 1
up 1
osdrg-05

up 1



0sd.59 up 1
replication-region rep-02
osd-region osdrg-02

osd-region osdrg-04

osd-domain osdrg-06
rule first-zone {
ruleset O
type replicated
min size 1
max size 10
step take first-zone

step choose firstn 1 type replication-region ###ikHE—"



replication-region
44
step chooseleaf firstn 0 type osd-region ###{Efik

repHiktHt

osd-regionif

R

OSD #i##i#
step set choose tries 200



step emit

}

MFEL0-1R] %1, BT W E G iECrush Mapa] LI 2L
IR BRI AT EEME . IP=PrsM/C (R, N) AT %0, 745l
(AR I RO 0 R H0UE ) T =k EEER A
Hos t i B 3 7E S04 mT 5t U7 T 22 /4 1 1710075 DA L

PUR T30, BH8EG ML, HFFH3A
0SD (B¢ € X NzoneLt) Wit HICrush&ity. 7
fE— 5K, AT LI A DL Zone i fg o SEBRAEFE
P45 () Crush 280 B3 T P0G Rl R 5 W0 2% 3 ok
M, RIS

#10-1 copy setdHEF



10. 2 CRUSH¥it: PAEIAS S5

FE— I AT IR BT, A T ORUEEE 1) 22
ARV, BRI 7 SR S5 9. (R I
BT BUA T 18 R AE NV 55 H 48 (1) AT SEMEAS AR = B 1 L
T, 2FIEHPIRIAK T7 SR M. LR sk LA & A
SR BETH 5 S CRUSHIN 7 & .
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L1022 = M E A I B 26

2210-2  fEFIREECE R



AN INRackZ i Bucket, 43 A& P MTF
fit ¥ A (PAHostffBucket) , #RJ5 PARack RGBS,
ORUEPR A B AS 73l Vs AEAS [A] i Rack | o CRUSHHY 12 %5 28
o 10- 12317

K10-12 CRUSHIZ 8 20¥

1) FlFHceph—deploy T EA##E . ¥#IN0OSD.



[root@ceph-deploy ceph-deploy]# ceph-deploy osd --zap-disk
create

storage-101:sdb storage-101l:sdc storage-102:sdb storage-
102:sdc \

storage-103:sdb storage-103:sdc storage-104:sdb storage-
104:sdc

[ceph deploy.conf] [DEBUG ] found configuration file at:
/root/.cephdeploy.conf

[ceph deploy.cli] [INFO ] Invoked (1.5.24): /usr/bin/ceph-
deploy osd —--zap-disk create storage-102:sdb

[ceph deploy.osd] [DEBUG ] Preparing cluster ceph disks
storage-102:/dev/sdb: [ceph-deploy] [DEBUG ] connected to
host: storage-101

[ceph-deploy] [DEBUG ] detect platform information from
remote host

[ceph-deploy] [DEBUG ] detect machine type

[ceph deploy.osd] [INFO ] Distro info: CentOS Linux 7.1.1503
Core

[ceph deploy.osd] [DEBUG ] Deploying osd to storage-101

PLT 22000 !

2) FINAINOSDZ J5, &F — FNCRUSHAER A A Fh
ZEM

3) HIREFREHIINING



[root@ceph-deploy ceph-deployl# ceph osd tree
ID WEIGHT TYPE NAME UP/DOWN REWEIGHT PRIMARY-AFFINITY

-1 0.72000 root default

-2 0.18000 host storage-101

0 0.09000 0sd.0 up 1.00000 1.00000
1 0.09000 osd.l up 1.00000 1.00000
-3 0.18000 host storage-102

2 0.09000 osd.2 up 1.00000 1.00000
3 0.09000 0osd.3 up 1.00000 1.00000
-4 0.18000 host storage-103

4 0.09000 osd.4 up 1.00000 1.00000
5 0.09000 osd.5 up 1.00000 1.00000
-5 0.18000 host storage-104

6 0.09000 osd.6 up 1.00000 1.00000
7 0.09000 osd.7 up 1.00000 1.00000

4) FRECHHIAICrush Mapo

F]H Ceph T. B3 HL 24 HijCrush Map.

[root@ceph-deploy ~]#ceph osd getcrushmap -o /tmp/mycrushmap
got crush map from osdmap epoch 14

5) #miFCrush Map.

/tmp/mycrushmaps&—~ | A, HFEE

crushtool [ 213 AN A A

[root@ceph-deploy ceph-deploy] crushtool -d /tmp/mycrushmap
> /tmp/mycrushmap.txt



6) 7% CRUSH.

HEEEE S mE TR (ivim) BFEIA] .

# begin crush map

tunable choose local tries 0

tunable choose local fallback tries 0
tunable choose total tries 50

tunable chooseleaf descend once 1
tunable straw calc version 1

# devices

device 0 o0sd.O0
device 1 osd.l
device 2 osd.?2
device 3 o0sd.3
device 4 osd.4
device 5 o0sd.5
device 6 0sd.6
device 7 osd.7

# types ##HIANKET

Bucket/)ig

##



type
type
type
type
type
type
type
type
type
type
type

osd
host
chassis
rack
row

pdu
pod
room
datacenter
9 region
10 root

O J o) U1 b W NP O

# buckets

host

ik

host

host

storage-101 { ##Host)Z%

id -2 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item o0sd.0 weight 0.090

item osd.l weight 0.090

storage-102 {

id -3 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.2 weight 0.090

item o0sd.3 weight 0.090

storage-103 {

id -4 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.4 weight 0.090

item osd.5 weight 0.090



host storage-104 {
id -4 # do not change unnecessarily
# weight 0.180
alg straw
hash 0 # rjenkinsl
item osd.6 weight 0.090
item osd.7 weight 0.090
}
root default {
id -1 # do not change unnecessarily
# weight 0.720
alg straw
hash 0 # rjenkinsl

item storage-101 weight 0.180
item storage-102 weight 0.180
item storage-103 weight 0.180
item storage-104 weight 0.180

}
# rules ##IZRIAN

crush rule ##
rule replicated ruleset ({
ruleset O
type replicated
min size 1
max size 10
step take default
step chooseleaf firstn 0 type host
step emit
}

# end crush map

7) #w¥ECRUSH.,



OIS E E X Rack/Z 4%, R TRATTH)E 48 Bl
i1, FHEE R Host E2 2 storage—101 flstorage-
10281143 Fllrack-01. storage—103FIstorage—104%1%>
Fllrack—02.

rack rack-01 { ## rack E#%

##
id -5 # do not change unnecessarily
# weight 0.180
alg straw
hash 0 # rjenkinsl
item storage-101 weight 0.180
item storage-102 weight 0.180

}
rack rack-02 { ## rack ZE#%

##
id -6 # do not change unnecessarily
# weight 0.180
alg straw
hash 0 # rjenkinsl
item storage-103 weight 0.180



item storage-104 weight 0.180

@EMroot 24, Hrack-01F1rack-02%s Nz H
[H]

root default {
id -1 # do not change unnecessarily
# weight 0.720
alg straw
hash 0 # rjenkinsl
item rack-01 weight 0.360
item rack-02 weight 0.360

@ ER A B Hos t JZ W& 45 2 U NRack /Z 2K

rule replicated ruleset ({
ruleset O
type replicated
min size 1
max size 10
step take default
step chooseleaf firstn 0 type rack ## miExH

i



step emit

8) Y PEcrushmap SCA Ay — 3kl S0

[root@ceph-deploy ceph-deploy]#crushtool -c
/tmp/mycrushmap.txt -o /tmp/mycrushmap.new

9) B crushmap M BT8R, 2 AR

[root@ceph-deploy ceph-deploy]#ceph osd setcrushmap -i
/tmp/mycrushmap.new

10) Crush MapM 2 J5, PGEtEE#r/0An, ML
AN TOF K. N T AN 2 k5%, B] DA A
T FZQ0S TR IS AL FE

AV ) _’_V)ZA
=

o TEHRE 2 BT crushmap ) &4y, PABcrushix
RN



e crushf W TTFMIZIENL S RGP R HimE, 18
2R R T Im AR O Y AR, D2 E 2 NE

o BIARZON2ES, FATEIE I pool Hmax_sizeM i%
B2, min size N1,

« HHfFEreblance R FEIA R 5E WS, PIRET
W B tunablefd Noptimal, BF{#Hceph osd crush

tunable optimal f%¥,

« %' Bosd crush update on start ANfalse, Bjj

1:0SDE J& 5 #rcrushmap.

. B e 2ATIEZE N Crush Map

X H AT YE— T anfrE o Ay AT S2IAE 2R 15 24
Crush Map, 1AFETTFHIRE .

(1) ™hRack2%k: *rack—01" A1’ rack—02’



[root@ceph-deploy ceph-deploy]#ceph osd crush add-bucket
rack-01 rack
[root@ceph-deploy ceph-deploy]#ceph osd crush add-bucket
rack-01 rack

(2) fBrack—-01Frack—02%% 2| root | »

[root@ceph-deploy ceph-deploy]#ceph osd crush move rack-01
root=default
[root@ceph-deploy ceph-deploy]#ceph osd crush move rack-02
root=default

(3) fBHost# & F|Rack/= 2k B,

[root@ceph-deploy ceph-deploy]#ceph osd crush move storage-
101 rack=rack-01 root=default
[root@ceph-deploy ceph-deploy]#ceph osd crush move storage-
102 rack=rack-01 root=default
[root@ceph-deploy ceph-deploy]#ceph osd crush move storage-
103 rack=rack-02 root=default
[root@ceph-deploy ceph-deploy]#ceph osd crush move storage-
104 rack=rack-02 root=default

(4) B PARack N bE B Hrrule,

[root@ceph-deploy ceph-deploy]#ceph osd crush rule create-
simple newrule default rack firstn



(5) Npool (EEAFf&EIE A Nnewpool) 8 %E T
1 Bnewrule (ceph osd crush rule dumph]3kEX
newrulefJid) .

[root@ceph-deploy ceph-deploy]#ceph osd pool set newpool
crush ruleset 1
###H LA

rulef

rule id&EMME



ikddi




10.3 CRUSH¥1T: SSD. SATAJRA 5L
i

Fiti 2 (i) 2 R A58 PR BRCAS R BE RIS, SSDER& “ RN
FHAMEEK” 1. SSDRIEMERRC&EIEA DN HES T
= LOfIARF], Cephth ANFI4h. IR X SSD-5 Cephsh &
1L 8 LR FH 3 sk AT BOA 5 Sk



10.3.1 pst—: R -BFthT=

FEA87T i L REA SATARL A SSDAE, 445715 A1)
SSDAISATA) A BE G A ST I AFEAifih, SN AS [R] 0 B FH £
ZEANRIVERE AR Ml o ELLTHE WL 2= A B 1 R LA S
i, SoF T SERTE s IO Re R iy, IF B AR 2 A,
A AT 3 B A7 75 SR I\ SSDI A7 it HL s e -
s PUREEAEEE N, AEXTOVERE R K ELELIG,
AT G AT DUISCAE 325 388 1 FH SATAZ ZE RS H) A7 itk B

1. AR LE
R 10-3/2 =W P f B A S AC B .

R10-3 BT HE IR A



W dE DL b OB 25 A, FRATTHE B SSDIFJOSD 5
&, HEIE N Hroot 2 (Bifr 4 Nssd) FHAR
HEINRER R R, Bkt BuwmE10-137r.



K10-13 R - (217652 28 0 ]

2. WhE

1) FJFHceph—deploy I ELE #5828 . ¥ IN0SD,

[root@ceph-deploy ceph-deploy]#ceph-deploy osd --zap-disk
create \

storage-101:sdb storage-101:sdc
storage-102:sdb storage-102:sdc
storage-103:sdb storage-103:sdc
storage-104:sdb storage-104:sdc
storage-105:sdb storage-105:sdc
[ceph deploy.conf] [DEBUG ] found configuration file at:

~ = -



/root/.cephdeploy.conf

[ceph deploy.cli] [INFO ] Invoked (1.5.24): /usr/bin/ceph-
deploy osd —--zap-disk create storage-102:sdb

[ceph deploy.osd] [DEBUG ] Preparing cluster ceph disks
storage-102:/dev/sdb:

[ceph-deploy] [DEBUG ] connected to host: storage-101
[ceph-deploy] [DEBUG ] detect platform information from
remote host

[ceph-deploy] [DEBUG ] detect machine type

[ceph deploy.osd] [INFO ] Distro info: CentOS Linux 7.1.1503
Core

[ceph deploy.osd] [DEBUG ] Deploying osd to storage-101

co o BURZRSY

2) 3REYHETHICrush Map.

A FHCeph T 3R 2 HjCrush Map.

[root@ceph-deploy ~]#ceph osd getcrushmap -o /tmp/mycrushmap
got crush map from osdmap epoch 20

3) &% iFECrush Map.



/tmp/mycrushmapse —~ il XA, 75 Emid

crushtool [ 213 N AR A,

[root@ceph-deploy ceph-deploy] crushtool -d /tmp/mycrushmap
> /tmp/mycrushmap.txt
4) Ynkk

Crush Map A

4) Y Crush Map A SCA

O ESSD pool HJBucket NI, ¥ —"root)=
%, ik Nssd, I HIESSDR A RIOSDAE F) Bl (ff 5
OSDFT & HHost 22D



host storage-101 {
id -9 # do not change unnecessarily ## W& —

ID ##
# weight 0.180 ## MEATLLZRS

y A

osdH a4

##
alg straw
hash 0 # rjenkinsl
item osd.l weight 0.090
}
host storage-102 {
id -10 # do not change unnecessarily



}

# weight 0.180

alg straw

hash 0 # rjenkinsl

item o0sd.3 weight 0.090

host storage-103 {

}

id -11 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.5 weight 0.090

host storage-104 {

}

id -12 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.7 weight 0.090

host storage-105 {

}

id -13 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item o0sd.9 weight 0.090

host storage-106 {

}

id -14 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.11 weight 0.090

root ssd { ## HELN

ssd 1



root bucket , {1ENJG4:

SSD poolIAL

##
id -8 # do not change unnecessarily
# weight 0.720
alg straw
hash 0 # rjenkinsl

item storage-101 weight 0.090
item storage-102 weight 0.090
item storage-103 weight 0.090
item storage-104 weight 0.090
item storage-105 weight 0.090

@ ERIN ) default root bucketE 44 Nsata,
FEHESATA L 5 F0SDF5 #% 2| sata B .



host storage-101 {

}

id -2 # do not change unnecessarily
# weight 0.180
alg straw

hash 0 # rjenkinsl

item o0sd.0 weight 0.090

host storage-102 {

}

id -3 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.2 weight 0.090

host storage-103 {

}

id -4 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.4 weight 0.090

host storage-104 {

}

id -5 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item osd.6 weight 0.090

host storage-105 {

}

id -6 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item o0sd.8 weight 0.090

host storage-106 {

}

id -7 # do not change unnecessarily
# weight 0.180

alg straw

hash 0 # rjenkinsl

item o0sd.10 weight 0.090

root sata { ## default@dEm&N



sata, FN

SATA poolfIAM

##
id -1 # do not change unnecessarily
# weight 0.720
alg straw
hash 0 # rjenkinsl

item storage-101 weight 0.090
item storage-102 weight 0.090
item storage-103 weight 0.090
item storage-104 weight 0.090
item storage-105 weight 0.090

5) WETrulediil,

(W ASSD pool¥shirule,



rule ssd {
ruleset 1
type replicated
min size 1
max size 10
step take ssd ## fHEEALDN

ssd bucket ##
step choose firstn 0 type host
step emit
}
rule ssd {
ruleset 1
type replicated
min size 1
max size 10
step take ssd ## JHCAITN

ssd bucket ##
step choose firstn 0 type host

step emit

2 NSATA pool¥liisata rules




rule sata {
ruleset Otype replicated

min size 1
max size 10
step take sata ## EEALN

sata bucket ##
step choose firstn 0 type host

step emit

6) ZwiECrush Map SCA A N — 3k ST

[root@ceph-deploy ceph-deploy]#crushtool -c
/tmp/mycrushmap.txt -o /tmp/mycrushmap.new

7) EHTHCrush Map i FH T8 2 A4

[root@ceph-deploy ceph-deploy]#c ceph osd setcrushmap -i

/tmp/mycrushmap.n

8) B crushsdit), #HIAFHICrush Maph &4
o



[root@ceph-deploy ceph-deployl# ceph osd tree
ID WEIGHT TYPE NAME UP/DOWN REWEIGHT PRIMARY-AFFINITY
-1 0.54000 root sata

-2 0.18000 host storage-101

0 0.09000 osd.0 up 1.00000 1.00000
-3 0.18000 host storage-102

2 0.09000 osd.2 up 1.00000 1.00000
-4 0.18000 host storage-103

4 0.09000 osd.4 up 1.00000 1.00000
-5 0.18000 host storage-104

6 0.09000 osd.6 up 1.00000 1.00000
-6 0.18000 host storage-105

8 0.09000 osd.8 up 1.00000 1.00000
-7 0.18000 host storage-106

10 0.09000 osd.10 up 1.00000 1.00000
-8 0.54000 root ssd

-9 0.09000 host storage-101

1 0.09000 osd.l up 1.00000 1.00000
-10 0.09000 host storage-102

3 0.09000 osd.3 up 1.00000 1.00000
-11 0.09000 host storage-103

5 0.09000 osd.5 up 1.00000 1.00000
-12 0.09000 host storage-104

7 0.09000 osd.7 up 1.00000 1.00000
-13 0.09000 host storage-105

9 0.09000 osd.9 up 1.00000 1.00000
-14 0.08000 host storage-106

11 0.09000 osd.1l1l up 1.00000 1.00000

9) | EESSDAISATAL- it

[root@ceph-deploy ceph-deploy]l# ceph osd pool create SSD 128
128

pool 'SSD' created

[root@ceph-deploy ceph-deploy]# ceph osd pool create SATA
128 128

pool 'SATA' created



10) NfFfgithis € & & rule.

[root@ceph-deploy ceph-deploy]#ceph osd pool set SSD
crush ruleset 1

[root@ceph-deploy ceph-deploy]#ceph osd pool set SATA
crush ruleset O

s

1D EAruleBARL.

[root@ceph-deploy ceph-deploy]l# ceph osd dump | grep -Ei
"ssd|sata"

pool 1 'SSD' replicated size 3 min size 2 crush ruleset 1
object hash rjenkins pg num 128 pgp num 128 last change 20
flags hashpspool stripe width 0 ##Pool SSDI¥

rule id H

1 #4

pool 2 'SATA' replicated size 3 min size 2 crush ruleset 0
object hash rjenkins pg num 128 pgp num 128 last change 22
flags hashpspool stripe width 0 ##Pool SATA[



rule id H

0 ##

12) BEEPGCHAT & 1E

grep lAl\.l

[root@ceph-deploy ceph-deploy 1# ceph pg dump
| awk 'BEGIN{print "PG id","\t","copy set"}{print

$1,"\t",$15}" | less
dumped all in format plain

PG id copy set
1.7e¢ [1,7,9] ## SSD poolll

PGH TR 7



ssd rulefifgmIm

1.7£ [1,7,11]
1.7¢ [5,9,11]
1.7d [1,3,11]
1.7a [5,7,9]

1.70 [11,7,5]
1.78 [1,3,11]
1.79 [5,9,11]

SATA pool FJEGUEH & —FF, EHAHEER.

DL F /& SSDFISATAW 5 4H EAF B IR AR, 456 &
W15 (HbanifiopenStack) , AILAHISSD poolZA fEHIHL
SEBFF, TSATA pool 233k EAHME Cungsty. HRig

E)
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K10-14 CephiZ B ifL

F - KA TT ZICRUSHE BRI e — (PR—18 4%
6 H ) —HFWKEI10-15F1, HagfErule bz
c B A]

fEIL, BATERS S — P HJCRUSH, AIEHr i

crush rule.



K10-15 F - &f7hbs RiZHEKE

rule pg {
ruleset 3
type replicated
min size 1
max size 10
step take ssd ## fHEALNN

ssd bucket
step choose firstn 1 type host ## M



ssd bucket #ZRE—NHIEW

osd FhEERIA

##

step emit
step take sata ## fREALA

sata bucket
step choose firstn -1 type host ## M



sata bucket RHEALEIARN TR

osd KAFfili, FEEIIKIAN

host ##
step emit

}

gait. NMHAHFHICrush MapRI4EREH, HolE—4
Y NpglAfEfigit, Hisxpg rule CEERIFENI 5
—) , Yikpg pool PG A

[root@ceph-deploy ceph-deploy ]# ceph pg dump | grep '"3\.'
| awk 'BEGIN{print "PG id","\t","copy set"}{print
$1,"\t",S$15}"' | less
dumped all in format plain
PG id copy set
3.2e [1,2,8] ## FEHAVELE



[1,3,5,7,9,11111

SSDI#

OSD.L, HAbgE|IAHTE

SATAK % I



Ph . BILOSDIRAIESEHL T 45 7 5

FECephEREA BT B, FFANZ A O BE A e 45 1 e
MAER7TE—HH AnFN 7P RIRED o 5
A CephHt (0. 80LLJ5) , LA IS J&%E0SDI
primary affinity CosdfIZEMIE) HIMEH (0712
6], S NOSDIR AR B P im R ) 01 E. (AN
Yy — P EN10-1307R, %) imi) s B8R AR
primay osd b)) o SEFIVERREEA 2 5] AR
3] o

PRI, SEEN A7 T SRR SR R vk, /)
FFosdfprimary affinity{d, HEHISATAR &M
OSDfJprimary affinityix B N0, APXLLosdii A<k
NERIA . 35 AR RISSD B a xt M I0SD_E. .



1) ¥ primary affinitylME, B 5EE+]Hmon
osd allow primary affinityH)JFox, BRIASE R
[

[root@storage-101 ~]# ceph --admin-daemon
/var/run/ceph/ceph-mon.*.asok config show|grep

'primary affinity'"mon osd allow primary affinity":"false", #
#EME

i

2) iHidceph tell S ZEE 22,

[root@ceph-deploy ceph-deployl# ceph tell mon.* injectargs \
"--mon osd allow primary affinity=1"

mon.storage-101: injectargs:mon osd allow primary affinity
'true' mon.storage-102:

injectargs:mon osd allow primary affinity = 'true'
mon.storage-103: injectargs:mon osd allow primary affinity =
'true'

3) fEceph. conf i) [mon] /E IS INAC & .



mon osd allow primary affinity = true

4) HESATAB M Fosdfiprimary affinityifd

N0

[root@ceph-deploy ceph-deploy
ceph osd primary-affinity osd
primary-affinity
primary-affinity
primary-affinity
primary-affinity
primary-affinity

set osd.
set osd.
set osd.
set osd.
set osd.

set osd

0
2
4
6
8
1

to
to
to
to
to

# for 1 in 0 2 4 6 8 10;do
i 0 ;done

(802)
(802
(802
(802
(

]
.S
0
0
0
0
0 (802

)
)
)
)

0 primary-affinity to 0 (802)

5) IGFSATAY 25 fosd 2 S it fE AT primary

osdo

[root@ceph-deploy ceph-deploy 1# for i in 0 2 4 6 8 10;do
grep active+clean | egrep "\[S$i," | wc -1

ceph pg dump

; done

dumped all in format plain

0
dumped
0
dumped
0
dumped
0
dumped
0
dumped
0

all

all

all

all

all

in

in

in

in

in

format

format

format

format

format

plain
plain
plain
plain

plain



MG I 45 RE, SATAW & Hosd & i A FHE/TE

primay osd, WEH K.



10. 4 FEALIMXCRUSH S Afi

Cephifl i Crush SE I EEE KDy BENL 73 A - #ECeph
B, —HAREICrush Mapflgity B , fROIE
fI T Ob ject X B T-OSDRI M B 5% Rt B4l 7. X
HURANEE AR R Dy BENL AT, SRk kM C AN,
AT DA AR B B ARV . TEILSE RS, IRADE KR
PRI CephZETEFREE (100N AL E) AL
Crush Map. 323 A] LLE T crushtool IXNF 28 S AR
UM CRUSH O AT o TR0 R .

1) i#idcrushrool Bl%E crushmap 344«

[root@ceph-deploy ceph-deploy]#crushtool --outfn crushmap -
-build --num osds 10 host straw 2 rack straw 2 default
straw O

2015-10-09 15:00:15.194369 7£20e30£fc780 1

ID WEIGHT TYPE NAME

-9 10.00000 default default
-6 4.00000 rack rackO

-1 2.00000 host hostO
0 1.00000 0sd.O0

1 1.00000 osd.1l



-2 2.00000 host hostl
2 1.00000 osd.?2
3 1.00000 0sd.3
-7 4.00000 rack rackl
-3 2.00000 host host?2
4 1.00000 osd.4
5 1.00000 osd.b
-4 2.00000 host host3
6 1.00000 0sd.6
7 1.00000 osd.7
-8 2.00000 rack rack?2
-5 2.00000 host host4
8 1.00000 0sd.8
9 1.00000 0sd.9
/\[433
« —outfn crushmapiR7~F H Wmap 314 &2
crushmap;

e —buildE/NEIE—crushmap;

e —num_osdsF /s IHmaptl %101 0sd, host
straw 2R B host B E P Nosd, rack straw 2
ZoanB N rack B E P Nhost, default straw 0FR7N
BT A Mrack# AL 5 4L —Proot H .



N L
=

crush] 2] LB & Xasin, tbinfERack/Z2k I
AP S Indedt, FEAZ5448-—num osds 10 host
straw 2 rack straw 2 dc straw 1 default straw

0, ApiHcrush mapil FFrs.

ID WEIGHT TYPE NAME

-12 10.00000 default default

-9 4.00000 dc dcO

-6 4.00000 rack rackO

-1 2.00000 host hostO
0 1.00000 0sd.O0

1 1.00000 osd.1l

-2 2.00000 host hostl
2 1.00000 osd.?2

3 1.00000 osd.3

-10 4.00000 dc dcl

-7 4.00000 rack rackl

-3 2.00000 host host?2
4 1.00000 osd.4

5 1.00000 osd.b

-4 2.00000 host host3
6 1.00000 0sd.6

7 1.00000 osd.’7

-11 2.00000 dc dc2

-8 2.00000 rack rack?2

-5 2.00000 host host4
8 1.00000 osd.8

9 1.00000 0sd.?9



2) BlE 2 Ja A H R4 — > crushmap ] —
I Sc A, AT LLiEId crushtool T 24T & 4h %

[root@localhost ceph 1# crushtool -d crushmap -o map.txt
[root@localhost ceph 1# 11
total 8

-rw-r--r-- 1 root root 833 Oct 9 15:13 crushmap
-rw-r--r-- 1 root root 2351 Oct 9 15:20 map.txt ##a4iiE

##

3) FIH AU FImap. txt, A1 KIlcrush type
S R RATEEMA LN Eg A s , AF
EBIAFICrush MapfJ10DN 2

# begin crush map

tunable choose local tries 0

tunable choose local fallback tries 0
tunable choose total tries 50

tunable chooseleaf descend once 1
tunable straw calc version 1

# devices

device 0 deviceO

device 1 devicel

device 2 device?2



device3
deviceid
deviceb
deviceb
device?7
device8
device9

device
device
device
device
device
device
device
# types
type 0 device

type host

type rack

type dc

type default ## bucket/ZHAHFREQNER LA

O 00 J oy U i W

DS N

#4#
# buckets

4) Amap. txt¥WhlEH E X Hcrush rules

rule custom {
ruleset 1
type replicated
min size 1
max size 10
step take default
step choose firstn 1 type dc
step chooseleaf firstn 0 type host
step emit



rule customfa £ EH

« fEroot 2L Bk FE— A de /2 HAE N 5 S0 B 45k
LA

- FEIE IR, Plhost yR@ i,

osd,

5) YRiEiFFEE P crushmapZ J5, HGET

crushtool HH4T 9w 1%

[root@localhost]# crushtool -c map.txt -0 map.bin
[root@localhostl# 11

total 12

-rw-r—--r-—- 1 root root 833 Oct 9 15:13 crushmap
-rw-r--r-- 1 root root 1071 Oct 9 15:36 map.bin #4HH

crush mapZff



##
-rw-r—--r—-—- 1 root root 2575 Oct 9 15:31 map.txt

6) M Crush Map.

[root@loclahost ]# crushtool -i map.bin --test --show-
statistics --rule 1 --min-x 1 --max-x 5 —--num-rep 2 --show-
mappings

rule 1 (custom), x = 1..5, numrep = 2..2

CRUSH rule 1 x 1 [9] ##mygx#A

s 1

Object 1 WH|T

OSD 9 ##
CRUSH rule 1 x 2 [7,4] ## Object 2 muz|[



OSD 7.

4 #4

CRUSH rule 1 x 3 [7,4]

CRUSH rule 1 x 4 [2,0]

CRUSH rule 1 x 5 [7,4]

rule 1 (custom) num rep 2 result size == 1: 1/5
rule 1 (custom) num rep 2 result size == 2: 4/5

Hr,

e —testF NI Hcrushtool MR T RE

« —show-statistics® s w RSt 4h

» —rule 1FK/ fifrule 1, BIRATE AR

rule customs



e« —min-x 1-—max—x HFRREIEHobject I E =
(WRATRE, RKaEEE1024)

e —num-rep 2FNEIEREIAZCHN2.

« ——show-mappings3& 7~ i 7~ EAR B ¢ £

rule 1 (custom) num rep 2 result size == 1: 1/5
rule 1 (custom) num rep 2 result size == 2: 4/5

* B R~ 1/50object IS 2 | —A~osd b
(ARG E AT

 Ja# Ran4/51ob ject I 2 T N osd b
CRIZR 7R BR 51D s

MET ) Cursh MapA] &, HcrushiZ$de/=2 1)
de2it, HTHERERT RA —AHost, H.IEZNIIT
AHost, PrCAGYERFMU S R IA, WEI10-1677~.



K|10-16 crush mapZity K

eAh, e n] L In—tree & 7~ crushmap R IR 45
¥, ——show-choose—tries E/~nBREf I retry AR EL
XAMET] PAfE tunablesE 4 HE R . 7T LLE IS —set-

choose—total—triesimfilFs & -

[root@localhost]# crushtool -i map.bin --test --show-
statistics --rule 1 --min-x 1 --max-x 5 —--num-rep 2 --show-
mappings --set-choose-total-tries 1 -o newmap # # ol g A )2



##
rule 1 (custom), x = 1..5, numrep = 2..2
CRUSH rule 1 x 1 [9] ##mikik

##
CRUSH rule 1 x 2 [7]  ##mgkik

##
CRUSH rule 1 x 3 [7,4]
CRUSH rule 1 x 4 [2,0]
CRUSH rule 1 x 5 [7,4]
rule 1 (custom) num rep 2 result size == 1: 2/5
rule 1 (custom) num rep 2 result size == 2: 3/5

EARIXAME S =2 CRUSHIY 0 AT A R, BRME N
50.



——show—utilization®] DL 7ROSDHISERRHob ject
R 2 DA N H bR B E

device 0: stored : 1 expected : 0.5
device 2: stored : 1 expected : 0.5
device 4: stored : 2 expected : 0.5
device 7: stored : 3 expected : 0.5
device 9: stored : 1 expected : 0.5
VRATRETN
T =

HZ R E ] PLifidman crushtool 3£HY,



10.5  ARZE/NGE

WIS AR FE ], B ] UMGE R E B T T
fi# 2 CephIAa & M 5 A FEME . AT A 5128 [ H H
CRUSHfE 7 5, J8d RIUEWTHCRUSH T %8, eI “Ha
WEAEIR” R H AR, FHIEMER] 73 e XA . KREAE
FEOTHRMR AR TR AR AR b, 5 AT DR HE SEBR 137
50, W HE S H S HICRUSH,



F11E g5 A M6y

1.1 Zeipyt R B

i (Cache, NEFiEEEM, ASCHEMH
Cache) FARAEIY T WM A b T B AH 72 UK Y Bt 26 2 [
Bl A& R FH B HOR

£4: L, Cache Ny T GEAICPURI IO 4% JE AL
[RIoF JE, $RECPUMIONR & M FFAT MEMAAAE Y, ZEIAR
BAE RS, JLFEFTA 1034 7E 5 CPUAE B i i #8
H 1 Cache. FTLL, fEIFEANIHARRE, AR
#h A LLE #Cache H 5%

#5ln, CPURILL Cache. L2 CacheflL3 Cache,
Z£iLHLA Cache (IBM Power8) . X RGi=wit



[ Z2f7 (Page Cache) , THE#LANIWM ST 5
2, B EN16/32/64MB.

BEIRBE M Cache, WFEEWIBH— T &af (S
Buffer, [FJH, AKX H#ZFHBuffer) « N ik KK
X 4rCachefBufferffox, AT —TF.

Cache )it R B2 U LU (s PRAF R OR,
RAE LU AR o BRI O W b (3R 21 75 EE 2L
), AR TRARMR S, AICAar Pl s
I Cache ) H brse AR ZR 3L B B 2t 47 41 41,
HILZE N R T IR BINALE, TS
NEANWIESGHE, B2 MCached Mk, b I, ¥
=R, CachemiefloefAml “Haul” , HiERETaIs

R

Buffer )15 v 5 B A fU 20 01 5 Hdls N s 46t
1T, #e—g HE R Hirkd. AN



RS, EIBurLerN L], 5 R b RS
ARG 5 A2, AT B A

AR A" HA NCache & X isefifl, 1mMBuffer
e EIA

TEATH H LML A B, AH LECPURT A A7 22 [H] 1Y)
10Z5E, WAFAINLIRAE R TOZ BRSO B . 1T [ 25
BEEL I, o 10 TOPSAHN A FR IS AT LR ASE £, [] It
PN A7 R[] 25 A5 25 PR TOZ2 BRAS WL 2 /1N o BB AT S
[ A B 2 AR R A I RFGBEA A AR, 45 HH I 45 R 2
N A [ ASTERONURAE R, . ERXAS A A M RT 2
T, BADSTIRNMSEH : B85 aid [ A A A Lk
A £ Cache/Buf fer SE I EHE 22 7 SRS e ?

H A6 85 22 1 FEI5 AR5 MV A7 A3k 245 AR A4 52
HEIX M R BAT/ 2P HL . BN, R E
7ZFS. LVM. Bcache. Flashcache. EnhanceioflIntel



CAS; TEME{FEJTH, Intelsw]AILSTHEH #T S HIRAID
SEFI 4R, X ERES R EE AR 2 FISSDAE NIk, A iiE
I minSASIE AP SRR .

FHY TR RORB AR B 5, T3k
IR A HCeph h ZZ AR [ FE A S i P

IR ETRNH, KK T 2R LA
objectTERAEIMAECeph™, XLbob ject FIEES & A17AE
IR (Rlpool) , TMZH ipool EEAFLAL 2
0SD, [l 78 S 0SDHI A7 A1 ot R 12 e s 1 B8N BR VR
M B 2 RE . ARG BT REI 2 R, IR T BRI
VERER IR Z e, ERIHASE I SSD [ A5 A8 £ 0X — 2R 1 e
S H AN 5 B A4 A 0T 2E s e 1k e B U, A
SAT AN UAHASE £ 3K — ST BRAST A1 ot 4 AR T v 5 =
DI, Ceph AlbIRH 7 22t soR, LU e~
i T EREFI A IR R . B EIR, HEH



TGN ATt R G BRAFA A TR R 14 R 43 S i i e
2 it A G w7 A, (R e FE AR S
AN AR AR AT IS Y B R, K7 ] IR B LA )
INHHE 25 A7 il 70 B o iR SR 2 vhtb O N BB s I
VD s T R A A O AT 7 S i (R TH AT
figi R SR ™Y , A SEER Ei S tERe i B
), 11T 7R

K11-1 Szt 2



I IR G BRI R R S, B R EE A
H I 2 CephrH SR AL A PRl AN [ SR 2R 1) 22 o B 5 SRS
(LS

D S HHPEE S EE, ok
H 2 i R 5 N SR AR o AE KA T s e 2 2 itk i U
PIACKFAIN, 2 Jm H v i 22 b 21— 5 1) SR g A af
BN Jaum KA, eI R E AN £
F U, A R I Gt 78 = 85 NSRRI A i 2%
fFo 2% it EEEIUEIE I, R IOE K Se 2108 ek
et 2 R IR G it M ARGEEAT fef it P AT B AL
Y, 0% 5E SR e R 2 R ] 5 i I e O 2
o 2% umiE KA FEMEE, W B8 i i it
iR B 2 B 2 N BRI R, A R K N TRl A 1T
A, 2 R AR BTE R . XM LU ROE & 2
W RAEARTE, B FER I FD



2) BEHUH R AN 3 S A AR E AL
i iR S AT, R R i T ) HdE A

EEZE M, BB R 2 A B i . XM
N BT REEM AR DR, A
PBHIE O



11.2 22

H MO0. 8ORASIT 45, CephIMAZZMIHTIAR . £
iy B A A AL BETOPS RO EE A A8, AT LABAE A BEGB A
AN, RIS RGBEEEE K REE, AL
A I 22 B AR SESSDAF ik It 'y HDDAF fih b ) i s 7=
T 22 R



11.2.1 Sy 58 #

B FATiE id ceph—deploy T B3 B — N FrUER]
Ceph#E8f, BRiAFTA OSDEECRUSH L 4R Z:Defaul t
Rule. ARRSSw, AT EHE XRule, XfPoolikE
i3 ARule, BIPool b2k # MR 7% 2i%Rul e )
B b DR, FRATTRE € LSATA RuleMISSD Rule.

7E MSATA Rule, ] LUME 41T D& AFAERI0SD,
I 7€ X SSD RuleZ Hii, %9 EE0SDARSS#%15 miasN
SSD. %l 2 B INOSDIY J5¥2%, 42 “SSD” OSD¥s |
Default Rule. #RJ5H:T “SSD” OSDAIESSD Rule,
SRJGHEHEIX PMRule ] SSD Pool. IXAEmEE 4SATA
Pool #ISSD Pool. =L RE#i/NE, #H5REMERETE
L HUSSDA4 7 SSD Pool .



A IEEC B Phssd—pool fE Nsata—pool I HI ¥ (5
T 2%

) sz rpinb, Hdr, ssd—poolff Nsata—pool
) I i ey 2K 22 I

ceph osd tier add sata-pool ssd-pool

2) BCE e ML S Oy IR

ceph osd tier cache-mode ssd-pool writeback

3) B P im i al Msata—pool V) # £l ssd—pool .

ceph osd tier set-overlay sata-pool ssd-pool



11.2.2 P2 Hnc &

KTEMBNZEECE, B TR

ceph osd pool set {cachepool} {key} {value}

(1) Pl A Bl g #s DL B 3k H e 28

CephfEF P M EE i - fd A B L e 2% (Bloom-
Filter, 19704 HiBloom$ &t . B LLH TR —1
TLRERIE—NMESGH) SLHES b o A4 B
A E T

AV ) _ﬁA
V=

Bloom Filters&HBloomfE19704EE B —Fh £
Hash bR 25 B 5 i) PR B $ B0k . JE i N FH 7E — S 7R 22



PRIEAW AN TR BB TES, HEIFAHER
100%1E# I3 A o

Ve B b A e e L1

ceph osd pool set ssd-pool hit set type bloom

NN RVIES 2L LB S e E R CT N N 1P S g 1
e AT gEAE, WA LiE EHhit_set_count Al
A Bhit_set_period, VAR A KZZHEE

target max bytes,

ceph osd pool set ssd-pool hit set count 1
ceph osd pool set ssd-pool hit set period 3600
ceph osd pool set ssd-pool target max bytes 1073741824

(2) GZ it 2 = ) 42

FEVHIR M RN R R JT, JeRE B it
FRARERZ [ R 32 A



« |5 (flushing) : MRIE LB BEITIFT S
5 NE G IR AN, B X B AR IRAE S

« IXiZX  (evicting) : fATTAELEM I B A B AR L
BB WS X 5

Szt E AT ) 5 AN AR R AE, EEMILE
A HIEER K. AR E, WEREE S
PEIER—PERE (FEAZH) , ST
XL S 2 e im iR . B, ZZzafil A
1B 04 B EHE 1k 2 40%, U] ik il 55 0 A

ceph osd pool set ssd-pool cache target dirty ratio 0.4

B BIEE R — M AER B E (R
L), SRR UmEsE. flan, A2k E
WA AR I8 BI60% 0 iz, ) imrd ) 5

ceph osd pool set ssd-pool cache target dirty high ratio 0.6



G X A R R - EREE (FEA
), Gt ERR 2 Al ARIZ B, H R
Gz MR X2 Ao AR, =428 it B 2 E A FH A 21180%
oy fige, - D fiph A X R A

ceph osd pool set ssd-pool cache target full ratio 0.8

PR 7 B SR T G it B 1 g USRI 15 i
KBS AN, i ] BLAE RE i 2 B e R B E
Ff E PR 25

B, X 2 it B E B K S 7R, R ik il
KRS R RZ AT

ceph osd pool set ssd-pool target max bytes 1073741824

iR E AT T, 1073741824B=1 GB.



G, AT DA ik e i K R E . 7F
BRINTEM T, RBDIJER AN R K/NA4MB, 1GBREEE
256N AMBIFIXT S, NI B] Pk RE -

ceph osd pool set ssd-pool target max objects 256

PRIERTTH F7 N 2, TERBDOERBHZ A%, mILL4E
FERE XS RIKN e T SCAFAE BRI G4, B
XFRITREA—FE, Prlltarget_max_objects%L
{H 75 ZAR G 55 I AT W B

R, W target max bytesfl
target max objectsHSWE |, =Ll “IHiITiAZ|H
{87 BIALE i R 5 A IRIZ A

(3) St () £C4RE ol ] 2t

g 8, W RAEMEIR S Y. AeiEk
RIS RAE SR phit BRI e JE Y, R 2l 'S 21847



fitho BN, B fRnl S BN 107r B

ceph osd pool set ssd-pool cache min flush age 600

IR, BT BLse e X B fe e 1) 9z A 1. il

BCE i R 92 A 30 9 300

ceph osd pool set ssd-pool cache min evict age 1800

Xk T oM o BE L OE B T = E
http://blog. csdn. net/hguisu/article/details/786

6173 Al

https://en. wikipedia. org/wiki/Bloom filter,



11.2.3 it H) =<4

1 MERG M. MIER —A> Riszggrith. BBy A
ST S I 2, T AT LA B X
HAERR

2) MR M B AR none, B ICHIZE it .
ceph osd tier cache-mode ssd-pool none
3) BRRZE M.

ceph osd tier remove sata-pool ssd-pool

MR — M ik, ROYEES Zit e
MEIEN R, N T AERGEE, NI R HE.



D et 5 AR Aforward, HEIZLHE
BGUNE R il RS ER | Ve 78

ceph osd tier cache-mode ssd-pool forward

2) SRR, Bi{Rssd-pool I EHCHHE RIS 51
1877 .

rados -p ssd-pool 1s

3) R ssd-pool ISRAFERE, w] LLam il S Al
JxiZ o

rados -p ssd-pool cache-flush-evict-all

4) HBR ATl I 2 M

ceph osd tier remove-overlay sata-pool

5) M3 1% A ek 1 22 it



ceph osd tier remove sata-pool ssd-pool

B, SERCEEA L MR, e RS
R FE R 75 IR RS B ssd-pool

AT T Gt R I JE AR i R S A A
TEE R BT ERE — N s T i
FAEVEREANASE P 1R &, o) &2 Ceph H J7 5 Z4 AN
FLAERBDEAF it — X L 5 R AR A ZE HoME e R HL AR
= s PSR, R IAERGWX R A7
Kb MMERIZHEA.



11.3 2 s 2

)AL (Erasure Coding, EC) & —Fhomhd st
BOR, 5 R AL B AT VAR DRSS 73 B804 A2 A8 Ja v ) 45
FEIM . HIEA B g R BRGS0 B, A —
iE IS P Lk & B[R R AR A B ORRK, RIS AE AL Ha i 7%
P ERE MG S, Bom iR seEd FIRK e B HE
BatE R, AR, MRS EE o F R
B, IETURERRY GRS, FR AR AEEAN [F 1
frE, LCUnmESE. AEfe T e Hph th BA &

ONSR T E AKX 77, S b b % RS 1 ] A AN [
Tige, Aoy At AEE AL M3 MR AL

« F A A B A R0 B Y DO RE T o 4 IE B A 1)

>
[aay



« YA B IR RIS ThRE, [ B4 1k
LTI E.

o ZY MHIAS AN 25 PRI B 5 AN 21 LR A5 A H T
e, 10 H A ai s 2] Ly E, JE e[ IeiE A B

5 MR .

MBI H AR ST, & R SR e R
Beftyss b, Hrb kR T LA R — & B e,
DUHAT: n=kemfders. A% G SR s 2
. A5 e 2 AR R I B B (A AN B T 42
FES . A B2 2 A i 5 G747 2 1

. N Fu et CRIEgst B BRI
T, UM AT DU R AR A R
5, BRI Tk,

T Pk=2, m=1 %1, NRFIH—T iy
RS I TE G — D G FR Ncat. jpglfi*t % AEAE Ceph



Fr, ABRE iR RN 25 NABCDEFGH. 75 - i £ K4
cat. jpg FA&L2Ceph A5, <7 F0SDH I HAH M 24
TR S 0 AT At -5 . 4 S5 R [ ABCDEFGH
SRS B, SR L2 4 L (AN
ABCD) FZKH 2 (WA AEFGH) , Z JEF i H 7
A — 5k 3 (N NWXYZ) - $& R crushmap
BT e /€ WA, Re I 3470 b BEATL 73 AT AE 34 AN [F] R 0SD
FTdL, SERON IR R R E . B AR A
I 11-2/7 6

NHFE — N WAl A 2 D S R, R R
sellcat. jpg Al 2 P imft KLl cat. jpgifsk LA
JG, XA S FTEPGIK) 320SD 2 ] A S (I 0SD &
BEHGE R, Han30SD&Z B H10SDL, MiFRKIER]
OSD2F10SD3, LIS RN 0SD2 HH 3 e [ 6 v [ Jo7 1 K
SHER A R eI F|0SD1 (P4 AABCD) Al
0SD3 (WXYZ) sk v, JMiFOSDIfE N F0SD2ey



OSD1ANOSD3 [ E s 73 F A RS e hd 44, 1155
0SD2 ETHI 70 B N2 (BIEFGH) , 2 Ja B4 & W
fficat. jpgN % (ABCDEFGH) , HZlriZss Bik [Fl45 %%
Fiie AR E11-3F7R,

K11-2  fEceph Al 2 RS 5 A0 Gt



11-3  fECeph A FH 24 BH A5 BO R 203

IR NS e 08 ST HEAT B ASAH T A £l AT 5
HFRRROTREIERIITH, Bk ERe st seas o m]
FHIzlal. fHag, MRS P RSN 2 K E
TR = 0, LR RIS FRRE SR 5L gl e e —
AV R IR R TR DT, B AR FE S CPURE
U5, 1 HAHE A BE O 7 B K E AR IR iE
2 A4 . A ELEIARIE KR, S Bs VR SR i 25



P 2t R ELR A . BRI, A FH 2H AR A 5o A - ) 3
#PEREE MK E R, XAFREERE. B, &
TERHIAE, (2R B 8 7 1 A7t B It e s
EHRBDHL 5

FERIH E T4, Ceph% 3 Ja BN A Default
Rule, XRuleBRi\ZTEHost/ZHBAT =RIAIES .
R A AR R 2w AT SE e . D0 5 s S MERE A
PRI R . SR, BIASEAR S R A )72
By, Rl ZRIAEIEE T, BTBEE I A
SR AR 3T LA CELFE T S5 CPURI Y A7 35 BT
W) o UMY R A SR A AET T R, o ELRE
& T ICREIERIITEE, R TR T KRR AP L 5
T LIAFAEL100GBEHE o], i b = EIIAS Mk+m=2+1
PRRRAL T 5 A AR R, MR BN E— T4
WA £y 5 B AR



FK11-1 HFEHHEBEHRA L

25k

http://blog. sina. com. cn/s/blog 57f61b490102

viq9. html .

http://docs. ceph. com/docs/master/architectu

re/#erasure—coding o


http://blog.sina.com.cn/s/blog_57f61b490102viq9.html
http://docs.ceph.com/docs/master/architecture/#erasure-coding

11. 4 246 N SE ik

11.4. 1 A Jerasurefdi{He & 2445

Jerasure (http://jerasure.org/ ) s&[H MM
N2 FH 2 SRR B85 e ) — A PR S B, %00 H S H 36 ]
FH 2 1Y R 2208 o B 4E IR 43 A 7T 72 James S. Plank
Scott SimmermanflCatherine D. Schumanit[F]H &

H]. JerasurefEGNU LGPLF &A%

JerasureE 11 HirPRIE . Ry, 32
FitE A A, (Horizontal mode) HJZYMHIAY

Jerasuref# & Cephs - S FFII MRS =, 7E0. 78
ARSI, s&CephBRIN U MBS ZE . Cephfd A
JerasureE RS S B, Firefly2® — 2Rz i)


http://jerasure.org/

MK HASZ BF ik (Long Term Support, LTS) . Ceph
AL BN MBS E T .

ceph osd erasure-code-profile get default
directory=/usr/1ib64/ceph/erasure-code
k=2

m=1

plugin=jerasure

technique=reed sol van

Hor, k=2RREEIH2, n=1RBREHNL,
“k=2, m=17 AHZB T3P HE A R AURAIDS . 7EHIT [ 42
P HJCRUSHER THI,  BRIAE LN Hcdls )70 A 42 AHos t g 52
A, AH [F] SF s R B8 SN 2 T8O S AH 5] R A4 5 A
FEXAREIT, “k=2, n=1" ZE/DFEINIEET A

M= IR, =RIAREA KA E N33, 33%, 1M
“k=2, m=1" BYLIMIED 75 N A A 2 Y66. 66%,
FCEN “k=5, m=2" WG RAENTL 43%. FHHLEIA
PLHL G4 i A R & .



153 ) A RS A, a0k

[root@ceph-mon-1 ~]# ceph osd pool create ec-pooll 64 64
erasure

pool 'ec-pooll' created

ceph osd dump

pool 22 'ec-pooll' erasure size 3 min size 2 crush ruleset 3
object hash rjenkins pg num 64 pgp num 64 last change 920
flags hashpspool stripe width 4096

Hrrsize=38ZktmI{E, Mmin size=20 k1]
fHo PLURMR— T 2 B A7 it

[root@ceph-mon-1 ~]# echo "ABCDEFGHI1234567890" | rados --
pool ec-pooll put filel -

[root@ceph-mon-1 ~]# rados --pool ec-pooll get filel -
ABCDEFGHI1234567890

[root@ceph-mon-1 ~]#

WRIEZ AL, ECIEM MR, WA
feE MM RC &, MEHBOARBIE & F. F P Bal bl
AR S PR 5 R € XA MRS BC & O, B kAIm{E

[root@ceph-mon-1 ~]# ceph osd erasure-code-profile set my-
profilel k=3 m=1 ruleset-failure-domain=rack
[root@ceph-mon-1 ~]# ceph osd erasure-code-profile get my-
profilel

directory=/usr/1ib64/ceph/erasure-code



k=3

m=1

plugin=jerasure

ruleset-failure-domain=rack

technique=reed sol van

[root@ceph-mon-1 ~]# ceph osd pool create ec-pool2 64 64

erasure my-profilel
pool 'ec-pool2' created
[root@ceph-mon-1 ~]# echo "ABCDEFGHI1234567890" | rados --

pool ec-pool2 put file2 -

[root@ceph-mon-1 ~]# rados --pool ec-pool2 get file2 -
ABCDEFGHI1234567890

[root@ceph-mon-1 ~]#

Hrf, ruleset-failure-domain=rack37~#HIA]$%

i A 2 AR A rack .

Ceph{if FHAY NS AE AT BRI AF M I %, FEFHE %
FIAAN TR FrbL, AHECRIASTT S, IS A f b dr
A —BEThEERR I, BIWR T HF (Partial
Writes) o MXACEMEHZEMIMLEOR, ALy ARix A
PIR ]

5 G



e http://docs. ceph. com/docs/master/rados/op
erations/erasure—code/#creating—a—sample—

erasure—coded—pool

e http://docs. ceph. com/docs/master/rados/op

erations/pools/ o

e http://docs. ceph. com/docs/master/architec

ture/#terasure—coding o


http://docs.ceph.com/docs/master/rados/operations/erasure-code/#creating-a-sample-erasure-coded-pool
http://docs.ceph.com/docs/master/rados/operations/pools/
http://docs.ceph.com/docs/master/architecture/#erasure-coding

11.4.2 TISA-LIgGHA 41

TSA-LAdi 42 FH Inte 124w & £ i 24 Jih AL U e o
J % (BSDIRAL) » HAZOEIE /K 21 Y s
5, [FFE Intel 2w ICPUMUE i &4 = AR
b, MHEJerasureddift, FEBEAT LMD SR ARSI,
ISA-LEEMS 2 35 PR T 75 2L 0O B BEJRVH #E, RIS A 2K
PEARER AL I G, BRI R SR A H Inte 1 24 ] ] CPUIH]
IS5 2 IS A 5 v PR RE B SR 3 = T, AT RAE AT
FH ISA-Lidf: .

250k

 http://www. intel. com/content/www/us/en/st

orage/erasure—code—isa—1-solution—video. html


http://www.intel.com/content/www/us/en/storage/erasure-code-isa-l-solution-video.html

e https://software. intel. com/en—

us/storage/ISA-L .


https://software.intel.com/en-us/storage/ISA-L

11.4.3 LRCIGE{EAN4H

TEAE H Jerasuredfifth BN, — M0 R HHRE
UL A2 1~0SDise & £, =45 0SDH
PR ISR, R JE A 7 EER X5 R B E Ak
SRR, 752N PrE 0SD S U L R 2% 7 5
B, Z e B s AR BIE N A . T ELE AR —
N WER AR LB = A R gt 7R
IMERATIXR “FE—Rishaed” HEEIRE R,
X Bl 2R G0 IR REAN RS 2 MR 2 e IR OR B 5 56
KL, N 1 B R g OS D i iy 3 2500 A3 1k 82 i e v
RITERETHAE, RIS PRI X ISR (Ve ], LRCH 1
Rl X TR R JEOR B SR & 2k i AL
TRE—B My, R IRATE Z N ATAEANFOSDRI I Fr 2t
ARt A (riEAs Al 7 2H it i 12 8 — 5 FLURE
—Aar B E P EERA0SD L), Z eI K



/N IS ) 43 A BIAS [ HI0SD T 240SD H B A )
f 5, JEIE AN AR AL (R HAN0SD) B RE TR
SR EE, WORECD TR AT B R A
HIOSDEL &, MM PR 1 BARVERERITH#E . X T LRCH
fFE S HIESE U TR, XEAHZER

« ZHEGRL
http://docs. ceph. com/docs/master/rados/operatio

ns/erasure—code—1lrc/ .


http://docs.ceph.com/docs/master/rados/operations/erasure-code-lrc/

11. 4.4 HAtmddHA A

CephFilAL X — ELAAERR M EREFT i PF IR A S
HA LA, HAb G A 7w BAZ25 PR S0,
XEAHIR

o SHECHH4:

http://docs. ceph. com/docs/master/rados/operatio

ns/erasure—code—shec/ -


http://docs.ceph.com/docs/master/rados/operations/erasure-code-shec/

11.5 ARz

2 B SR R /4 T G Pt A 24 AL R v S
PR, MR B SEEOR AT e e A RIS (B Y 1 fid A
IR R RBBRAR . I EAFE B B B RIR AR IK
SPAPR, I R EOARAE SEBR N A R AT BRI
e R g, FTHIED, EEZXNAEOR H AR
IEAG, N R E ERBugkiz, MMEEH
RILEE R F, i [F)ds 4E AT BE 7038055 ISR [ AN
VORI N B2 7= A8, R A F 1, 18
S A RTINS, ERERYT. AT
IR KA & FE CephVE A — AN THIEAF i i U7 %=
BT FE R, TR )1 HIHES) T CephfE T RE £
BB PRI E i R P 220, BRARAERE SN X —
REGHTBORELE BD S — 2, (HKIRE
CephHIH R & B4



127 A pEIAEE N A

b5 = vH H OpenStack ) K JJ K fE, Cephtl 53] T
HPKRE, FERITERTT RS, Ceph FSIUH#
GOEAFRIFRELS, BEJREFE, fEJewe A H
IR N AN ELAR AT DL AR P2 3RS



12.1 Ceph FSK A Z& 4

Ceph FS#&—ANSCHFPOSIXEE O 1S RG4S
M. HATCeph FSIYAKJELLEG G, 22 H T Ceph
FSEARANEA, H—T7 T o HE R RE,
Ceph FS#2F M ICeph RBDAICeph Radosgw/k Ji& [ i &
IEER, X PR RE S RZIE T EWHE .

H1FCeph FSHIAALEN, Ceph'E J7 1R B Bk
AR, I — E B g RIS AN BRI AR IR I R,
RETS R VZ R (H2, fEImHARAN 1) Jewe A 4k
IE A AL AT DU N A P2 R

Ceph FSEEXNZTERIINA, #i0HBnount
PR S 2AE A RAEA, HAM 2 H R 2
Hadoop A%} 4#20penStack ManilaliiH .



S EHadoop fF 563 L4 iFid, X B =
Ceph FSU{a[ 5 NFSKAEH, Ceph FSUIfAI7E
Windows¥h i 48 FH DL K e X #20penStack Manilali
H .



12.1.1 4Ceph FS5 H RNFSAH A

NFS (Network FileSystem) ZJEUNIXZR G &
ITHRIMBILE M RG2 —. BIME A SZFFCeph FSL
fF RS HIRUNIX R S, 7] LLEIINFS K ;i) Ceph 3 AF
RGt. N T R FINFSS iR Ceph 3 558, FAITHE —
MEERS R Ceph FSHFT 3 H UNFSIINFSHR 55 2% . NFS—
Ganeshaift /& —#|H 1ibcephfsfE 3 ##Ceph FS
FSAL (File System Abstraction Layer, S ZR i
RIZ) HINFSHRSS 4%, BisfrfEH A AT,

R R R U ¥ ceph—node 1 G & 5l —"NFS—
GaneshalR%5 %%, SRJGHCeph FSH U N—ANFSIH 4%k
Fllclient-nodel .,

1) fFceph—nodel I Z&Enfs—ganeshafT 75 11
£,



# yum install -y nfs-utils nfs-ganesha nfs-ganesha-fsal-ceph

2) 1EPiKIERE S, FIFATE D CGEE &
2049) o KABIERSE 2 ala s, AT PLE
FER K B dst .

# systemctl stop firewalld; systemctl disable firewalld

3) FTHNFSHT 5 BIRPCHR 55 -

# systemctl start rpcbind; systemctl enable rpcbind
# systemctl start rpc-statd.service

4) BIENFS-ganeshaflic &
f:/etc/ganesha. conf, FFEGAUIT N

EXPORT {
Export ID = 1;
Path = "/";
Pseudo = "/";
Access Type = RW;
NFS Protocols = "3";
Squash = No Root Squash;
Transport Protocols = TCP;
SecType = "none";



FSAL |
Name = CEPH;
}

5) fea, 4D Brh g rne &S
ganesha. conf{F yZ 5 5ljganesha nfsHFI IEFE
SR J5 > AT LA showmount iy 4 R EGIE T H FINFSHE 53¢
&5,

# ganesha.nfsd -f /etc/ganesha.conf -L /var/log/ganesha.log
-NNIV DEBUG -d
# showmount -e

N, A TR imilas L HEEEINFSH =0 &
4, W E G IENFSE P i AR, SR e HEEE BT
ceph-nodel 5 H LA RGBT,

6) fEceph—nodel FZ3ENFSE i 4R AL,  FF44
ITHER I 2.

# apt-get install nfs-common
# mkdir /mnt/cephfs
# mount -o rw,noatime 192.168.1.101:/ /mnt/cephfs



2, 5 T Ceph FSSHINFSRAT HH .



12.1.2 {EWindows% S iifdi FHCeph FS

A2 %52 7RI 18] CephSUAF R SEHY
J7i%, GNCeph FUSE. CephW#% X5} LL KNFS
Ganesha; IXJLA AR R BEH TLinux R4tH, fE
Windows £ 4t i) %25 7 S A U G248

FloeECeph A KRR T —PMERIFX, &
CephiX £ HFET H S A H T H ORIt . Ceph-
Dokansg —™Windows &4t (R A Ceph% Flim, JFK
FreUnitedStack (=) MR E6E TR G ER . B
T 2 5OpenStackMCeph I K2 4, AhibE HHE
Ceph—DokanIii H .

AN T BeE MWindowsF & b5 W] Ceph 3 AF R 48,
Ceph-DokanFEZAH H | MAHA4: —1N 2
libcephfs. d11, HT 5 Ceph FS; H—"fceph-



dokan. exe, ‘BT DokanIil H 7EWindowsF & LR ALK
AFUSERI AR S, LMERESEFEWindows R 48 H 4 Ceph S £
AGEBA— AT, f£)5F, ceph—dokan. exef]
Fdokan. d11#11ibcephfs. d115HL T win32 R 17 S
9. 15Ceph—#Ff, Ceph—Dokantd & —NMITIEIH .
PRAT LA BE R B e A

https://github. com/ceph/ceph—dokan , FfHP&E} AT
LUK IEpull request>Rlal B TTpkAAS . FRATLUEHEEM
JEi% 4 i¥Ceph-Dokan; N | Al T4k, RLATDLEEE
i Fl G i thub_I= 5% B f¥) ceph—cookbook 3 H H ffjceph-
dokan\ceph—dokan. exe FHFEFF

1) BLE —EWindows 78iF Windows SHIHLEE, FF
B H NN CephZEFE 1 [F] — > X 2%
(192.168.1.0/24) .


https://github.com/ceph/ceph-dokan

2) HAT FH M telnetfg 2 RATIAE, VRS
Ceph monitorZ [R]R]iX.,

telnet 192.168.1.101 6789

3) HINEEWS 1 0| Ceph clusterZ )&, HLE]DAM
https://github. com/ksingh7/ceph—
cookbook/tree/master/ceph—dokan ¥fceph—

dokan. exefllDokanInstall 0. 6. 0. exe F#2|Windows
PR AT

4) ZH#DokanInstall 0.6.0. exe. UWIHRAIRHEIZ
Windows 8&%t, 4 PR EH It AR AR IT
X, E12-12Ceph-Dokan¥ ik 2235 K]


https://github.com/ksingh7/ceph-cookbook/tree/master/ceph-dokan

K|12-1 Ceph—Dokan®f4- % 3% K]

5) ¥THWindowsfr 21T, IFif Aceph—dokan. exe
FRAER H %

6) 7EWindows ¥ & LBl W Hceph. conf, Z 4
H T4 CephBERE IS IE 28 (Ceph Cluster Monitors) HJ
& B4 1FCeph-Dokan. AR AT,

[global]
auth client required = none



log file = dokan.log

mon_ initial members = ceph-nodel
mon _host = 192.168.1.101
[mon]

[mon.ceph-nodel]
mon addr = 192.168.1.101:6789

7) T HHICeph—DokanA > FfCephxiu ik, Kl
PA$ FCeph—Dokan, VR75 Z7E A 1 CephfE i I 42 H1

2% FHCephxZEH

8) ] L@t /ete/ceph/ceph. conf XX HH 5
authAH L AC B I inone k2% A Ceph£E # 11 cephx.

auth cluster required = none
auth service required = none
auth client required = none

9) B i ceph. confTZ )5, BEErEREN AL

H]Cephfik 55 .

# service ceph restart

10) #fafrcephxE2EH .



# ceph --admin-daemon /var/run/ceph/ceph-osd.0O.asok config
show |grep -i auth | grep -i none

1) &5, % imWindows R4E 14T ceph—
dokan. exe3kH:# Ceph FS. fEGrATHIZATUN T £y

4.

ceph-dokan.exe -c ceph.conf -1 m

XA 22K Ceph FSHEE# NWindows R4t H Y —
ANARME, WE12-2F17R.

K12-2 WindowsitEH & E

HH, Ceph FSHICeph-Dokan# a5 5 £ (A LHLS 77
MRRAEH R R, A BESCFAETRAM . A
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.

N

H T-Ceph—Dokan A §& IE A 132 ELUNT X% 2 Y
ceph. conf A, HHAREH dos2unixiEARI)
ceph. conf e UNIXHE . KT dos2unixf2/F M £
B RWEZ%

http://sourceforge. net/projects/dos2unix/ o


http://sourceforge.net/projects/dos2unix/

12. 1.3 OpenStack Manilalli H %}$#:Ceph

FSZ 4

Manilalii H 4&#RZFile Share Service (3 {3k
ZHIARS) , EfE0penStack KIKZERA TP H 2
—, HRRBt R BRI, SCRFCIFSHMUAINES )
. Ceph
FS (https://review. openstack. org/#/c/270211/ )
IX3h H B 44 0penStack&3f, AILAFHRE B H .
A, ANEWAE IS, SEhr b, EHET
e AN 2 SR VRV 55 WX 28 Be b B2 U5 0] ) i YD A7 i DA
2511), TIAEVM_E BB AL Ceph FSI M| tH 85 1
Ceph, PHIt, KAERBEAE A/ NIBRAE = 4
5%, SRR 12-3 7

LA DL — 22 F-Ceph X #2Mani 1af BX 3 o


https://review.openstack.org/#/c/270211/

e Default Driver: {fiFHRBD/E NManila Service
VMIFI 5 i, AE VM_E S BHNFS S2 45 32 £t AR 55

 Ganesha Driver: ¥ GaneshaCeph FSEE#t

Reexport 2=,

 Native CephFS Driver: fEGuest VM_L ELEAf
H JEA42Ceph FS ModuledJj A,

e VirtFS Driver: ¥4Ceph FS#:#i{EHost¥m, VM

B VirtFSi A .



K12-3  ManilaXf 480 &

T B AR Ceph FSUNA] %7 HManila.

1) f)&Manila Cephxil\ifF.

ceph auth get-or-create client.manila mon 'allow r; allow
command "auth del" with entity prefix client.manila.; allow
command "auth caps" with entity prefix client.manila.; allow
command "auth get" with entity prefix client.manila., allow
command "auth get-or-create" with entity prefix
client.manila.' mds 'allow *' osd 'allow rw' >
keyring.manila



2) JFa R

ceph mds set allow new snaps true --yes-i-really-mean-it

3) fdEManila, W[FECECinderZ® f5im—H:, MO
BManilaffiFHCeph FSJ5 o

enabled share protocols = NFS,CIFS,CEPHFS

[cephfsl]

driver handles share servers = False

share backend name = CEPHFS1

share driver =

manila.share.drivers.cephfs.cephfs native.CephFSNativeDriver
cephfs conf path = /etc/ceph/ceph.conf

cephfs auth id = manila

enabled share backends = genericl, cephfsl

4) f)EManila Types

manila type-create cephfstype false

5) fl]&Share.

manila create --share-type cephfstype —--name cephsharel
cephfs 1



6) i fuse—client¥E#k,

O —"Tkey.

[client.share-4c55ad20-9c55-4a5e-9233-8ac64566b98c]
key = AQA8+ANW/4ZWNRAAOtWIMFPEihBAlunFImJczA==

@618 —"ceph. conf,

[client]
client quota = true
[mon.a]
mon addr = 192.168.1.7:6789
[mon.b]
192.168.1.8:6789

mon addr
[mon.c]
mon addr = 192.168.1.9:6789

O A 4F Fkey Mceph. conf REEZ Bmnt T

ceph-fuse --id=share-4c55ad20-9c55-4a5e-9233-8ac64566b98c -c
./client.conf --keyring=./client.keyring --client-
mountpoint=/volumes/share-4c55ad20-9c55-4a5e-9233-
8ac64566b98c ~/mnt

BHE YR



* http://docs. openstack. org/developer/manil
a/devref/cephfs native driver.html?

highlight=cephfs .

e http://www. wzxue. com/tag/manila/ o


http://docs.openstack.org/developer/manila/devref/cephfs_native_driver.html?highlight=cephfs
http://www.wzxue.com/tag/manila/

12.2 RBDM FHZA

RBDZRADOS BLOCK DEVICE[ff&i#%. RBDsZCeph%y
i AP B A7 RG2S

Bog—"MNERFIFETE, il — RN N512F

o FETIIIFE 2 H W WA 7720, Eean s Wi
MEAE . RELAICDYE RS, A AP g s e o B AR GE T
o

CephBi% &2 — PR A B 2=, Al DAY @ K/
It H A & PLR T AL 1 RAPAEE — DN EEREP R 24
OSDH, RBDEGHRER. ZREIA., wiEMA—EMtTEe

CephtiZ#T A T OpenStack R BN G im A, B
1] 3 E AR RBDN 20penStack (T 21



12. 2.1 OpenStackXf$ERBD ML 7Y 4o 44

e 2/ LA, OpenStackill ik 3z 2175 bk,
BB A E TR MEE R SRt
OpenStack - B <iF & 2Ceph. HR#EOpenStack
Fg 20164 H KA P HERk S Bos, A57T%HISZ )
H P ik Ceph /N HoAFf fa i, b 4 39%1 H P
O N B A =58, 2 LLIERH Ceph A e 1 Al ] £
YE, CephTCZ& RN HI N H & AT 2 WA E A7
[T

Ceph#Z2fit T OpenStack—EL7E FH Al . AIFEH
Fi& 5. B 50penStackfJCinder. GlancefINovaZs
BRI, R T DB a5 im. T
72 §1Ceph & 0penStack [ f 43 LB i) —£8 3= ZI0 2



« Cephf® it T NV K1 ThEEE B WAL 5 i, 1M
HEGBHAIEFK, XA T RFFOpenStack = 32 ik
KK .

» CephNOpenStackf&fit | —MH—E . L
B E X RAF R R T R, AN TR P S BT S

» Ceph NOpenStackz it | st A fig Dy gE
AL E R AR AR Hu A s, DA S 24 AN e B B AT T

‘"B ANOpenStackSEHliefit T BOINFIFFA L,
A LMEAE G AR SS 2 SRR LA, S A ) B i A 2=
IR N =38 3 sl R LI 25 2K

» Ceph3CFFRENLIERS, X{E1F0penStack LM GEML
PN F18 ENL; 17 HY RAFRE A A2 R EE U
Hle



« ‘B NOpenStackGIRAL PRI TIEE, L A] DL 241
& ) — R B

» CephHICOW T B T BE OpenStack 2 {1k 1 [F) i) §9%
ZASLBIEE ST, XA BT3RO i B L e 2
Bl o

« CephZ£F NSwift FIS3%T G A G 3= F [IAPT
B2

CephfllOpenStacktt X & fE £ W JLE R ZY &
B, EEREETENTEE, o MHENS B
Be. fEARK, FATA] PATHAOpenStackMICephlk 2244 5
4,

OpenStacks— N2 A RIS R4, JFH
A HAEEAE B SIS . 2 AN HAEFRER]
SEMIE Ceph—FERIAA A6 5 0m,  FF B BERGER, U



24P . BAAEE B & 17 2 HCephsk
FAAEHBE AR 5. T2 T OpenStack MCeph#& &
HI=F &8 T Cinder, GlancefINovaZgtabisk 5
CephfE R, WIE12-4F17R,

OpenStackz ENUR S Nova. B4k 5Glance Ml =
fE A IR 55 Cinder = KA S5 W) Jm i 48— {8 FCeph,  HEAT
BUEHL, MR T RESUATL G g i 1] NI AR X 2 55 1)
E e LE RSB RS

i
L,

OpenStack*}fCephZ J5 1] ASZHLCOW (Copy On
Write) FPIEHAANL, ®WES I Nova FE _EAEM—BNME,
A LB #2#E DLGlance /it 858 2 dm 4T )5 311



K12-4 OpenStackX}ZCeph] #it 54 524 K]



12.2.2 Ufrse#lCinder Multi-Backend

OpenStacktB A PLiE it Cinder Multi-BackendIffE
XT4%CephISSD Pool B{SATA Pool KL MEREARL. K&
R 28T, FH R R 25038 e A RSO,
K12-517R

K12-5 Cinder Multi-BackendHL7 284



EIF)ECinder Multi—-BackendZEEZ B 7524 LA
T2k

« I —~CephfEH,

« P45 SSDh FISATANE .

e AR

PR

NG

(1) BB CinderZ jGutiifig

# Multi backend options

# Define the names of the groups for multiple volume
backends

enabled backends=rbd-sata, rbd-ssd

# Define the groups as above

[rbd-sata]

volume driver=cinder.volume.driver.RBDDriver
rbd pool=cinder-sata

volume backend name=RBD SATA

# if cephX is enable

#rbd user=cinder

#rbd secret uuid=<None>

[rbd-ssd]

volume driver=cinder.volume.driver.RBDDriver
rbd pool=cinder-ssd

volume backend name=RBD SSD

# 1if cephX is enable

#rbd user=cinder

#rbd secret uuid=<None>



(2) KELCinder Backend#|CephfEfigih

$ cinder type-key ssd set volume backend name=RBD SSD
$ cinder type-key sata set volume backend name=RBD SATA
$ cinder extra-specs-1list

fomm to————- Fomm
_______________ +

| ID | Name |

extra specs

e e it to————- Fomm e
_______________ +

| b1522968-e4fa-4372-8ac4-3925b7c79% el | ssd |
{u'volume backend name': u'RBD SSD'} |

| b50bf5a3-6044-4392-beeb-432302f6421c | sata |
{u'volume backend name': u'RBD SATA'} |

(3) HERS

sudo restart cinder-api; sudo restart cinder-scheduler ;
sudo restart cinder-volume

(4) Q#ECinder Type

$ cinder type-create ssd

e - +————— +
| ID | Name |
o +————— +
| b1522968-e4fa-4372-8ac4-3925b7c7%eel | ssd |
o F————— +

$ cinder type-create sata
e e +
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o - +

| b50bf5a3-6044-4392-beeb-432302f6421c | sata |

o ————— e +
“//"' N

e http://sangh. blog. blcto. com/6892345/16092


http://sangh.blog.51cto.com/6892345/1609285

St
i
3>

12.3 Object RGWN FHZEMH]: i

—_ .

WIS

N A LB B T-RGWHNS A7 N FH =451, 35 1)
L R RAF A A2 HLIR I B B i L FH SR 48

1. MZ4EA2H

FIFEINginxfE AT A L, WL AR, Bk
B i U7 R B BE 5 0 B RESR B %% 7 I B PUT/POST
—RiG KIS proxy )7 A H v ffnginx—writef
B, MR B %7 i GET /HEAD— 281 SR | finginx—
read EFFFATALEE, WR12-6F7R,



K12-6 1525 59 B 0 b 4R A

2. Nginxfic &

M A&Ng inx AL B AR

upstream write zone {
zone write zone 64k;

server 192.168.1.2:80;
server 192.168.1.3:80;

upstream read zone {
zone read zone 64k;
server 192.168.1.4:80;
server 192.168.1.5:80;

server {
listen 80;
server name s3.ceph.work *.s3.ceph.work;
location / {
if (Srequest method = " (PUT|POST)") {
proxy pass http://write zone;
}
proxy pass http://read zone;



. HAECE

EEIXEH RS L, A 7 RE RS,
BT A I AMHINginx 7] PAJE L Keepal ived R S2H) & A
H, JGimA] PLifinginx—upstream—check-module—32%

{y oSS T DA E R

FHOAEER T k-

https://github. com/yaoweibin/nginx upstream che

ck module


https://github.com/yaoweibin/nginx_upstream_check_module

12.4  FETHLSHIAR AN S 4% T &=
1. HLST&j 4

HLS |1 R Apple s w4k H i — 535 THTTPIRI V18
PRSI RS, S FREHTTP Live Streaming, [AJH
REMEEE ZM-F G FIRE RS, TEMMIY 2. (ERAF
SESUIRASE T T IR . ASTRKHLS T 2 A 41,
W ] B R AR — > 3 A MP4 ST A #i iCHLS B
SCHRERIRE S, FEHHATE AT K

1) & e mpd OIS im3u8HE =, AL
RADOSGWHR,  FFi1 B AR H U5 M AR, P 12-THT 7

2) SEREENE I, &P imidd v [ Radosgwiik 5%,
SEISTHLS PN FIAE 26 #5700, Wi 13-8 P~



K12-7 HLSE L RAE



K12-8 & P vyl fe



2. ZAUER

1) clientifisE 2 EEffmpeg T H, #H4T

mp4—m3u8 )L, B ALY T B, ffmpegl
GIEE S M LR

2) client¥is Z=AS3 EAETH, ins3emd, &Y
F HAth FAL 5

3. HAAD IR

1) #mpd A FE L Aim3u8

mkdir m3u8
cd m3u8

ffmpeg -i demo.mp4 -c:v l1libx264 -c:a aac -strict -2
hls list size 0 -hls time 5 -f hls demo.m3u8

Eifar& B B2 LS s N TaIRE, R JROK imp4 ST

Hepd idemo. m3uSAl—4bt s, 132 B LAAR 4 S FR
IAEEZE



2) _FAEM3u8 A,

@O _EAL A2 4% 7 H9h1sBucket H

s3cmd put m3u8 s3://hls --preserve

@ & A5 R AUR

s3cmd setacl s3://hls/m3u8 --acl-public --preserve

3) B

WindowZ& &t T f FHVLC— 8 S RFHLS O #4547 T
http://s3. ceph. work/hls/m3u8/demo. m3u8 k47T #%
i, BiEApple MAC/T0SAR S AT LI# FSafar iy i sy &
AT R, HoAh R G0/ EM B S WA .
HMACES  10S R i ff1Safar i Wil Vi 28 J5 A4k S ERHLSHE =X,
FAM PGS 75 ZEAS A B AT o d SE 4R ) LARHLS HR A%
LAdEtE, ks


http://s3.ceph.work/hls/m3u8/demo.m3u8

e VLC: http://www. videolan. org/vlc/ .
e jwplayer: http://www. jwplayer. com/ o

* videojs:
https://github. com/videojs/videojs—contrib—hls

o

* sewise—players:

https://github. com/jackzhang1204/sewise-player

o

[1] HLS 1N 2

https://developer. apple. com/streaming/


http://www.videolan.org/vlc/
http://www.jwplayer.com/
https://github.com/videojs/videojs-contrib-hls
https://github.com/jackzhang1204/sewise-player

12.5 ARz

AN FE A PRI F R R AL T R R AR R R
S ROZ AT ff F Cephe X TRGWSZA, TS24 —
T B T Naginx L5 70 B AR, ihised [ 22
T3 FH BT TP RS A8 T B Rl R FH - RGWXT A7 1
50, AR RGWES SHLS UM, 1h3es 1 AE3I H #T A
BRI ELI AR T T ) i LA — 25 & B SRt S 3

NN
/I?'\ o
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REEFRATE HA T 4HCeph I H 184, Cephiz 42
{RUECephSERF FIHEA = °F & 1E W 1847 5 Fa 0 M A 7] 5L
BRI —H 5y, EEEERLBHEER, BHNANKETA
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13.1.1 £EHyE

T R AR B A7 2 (8] A 2 B Fh R A 7 B e SE
F 4 NERINOSDAIMON (monitor) 2,

1. % IN0SDY A

1) fECeph—admin i SN INFTIEO0SDTY fS HJhosts X
.

root@localhost:~# cat /etc/hosts
192.168.1.2 nodel
192.168.1.3 node2
192.168.1.4 node3
192.168.1.5 noded

2) fEnoded 5 Mt B Ceph APTYE/YUMJA

root@localhost:~# echo deb http://ceph.com/debian-{ceph-stable-
release}/ $(lsb _release -sc) main | sudo tee
/etc/apt/sources.list.d/ceph.list

root@localhost:~# vim /etc/yum.repos.d/ceph.repo

[ceph-noarch]

name=Cephnoarch packages
baseurl=http://ceph.com/rpm-{ceph-release}/{distro}/noarch
enabled=1

gpgcheck=1

type=rpm-md



gpgkey=https://ceph.com/git/?
p=ceph.git;a=blob plain;f=keys/release.asc

3) USHIAPTIEkey .

root@localhost:~# wget -

O -'https://ceph.com/git/?
p=ceph.git;a=blob plain;f=keys/release.asc' | sudo apt-key add -

4) BB noded 7 SSSHILE ML & 5%, # UlkeyFnoded

root@localhost:~# ssh-copy-idnoded

5) fEceph—admin%inodedZ:3ECeph,



root@localhost:~# ceph-deploy install {ceph-node} [{ceph-node}
o]

Flan B sEs25, BATHEA N [ceph-node ] 35 #i i
JRTT KA

root@localhost:~# ceph-deploy install noded

6) Hjustnoded T LT .

root@localhost:~# ceph-deploy disk zap {osd-server-name}:{disk-
name}

Bl L HisEe20, BWATHEAHRN Y [osd-server—name] :
[disk—name] & ¥l 44 WL

root@localhost:~# ceph-deploy disk zap nodel:sdb

7) % noded T S HEEEOSD,

root@localhost:~# ceph-deploy osd prepare {node-name}:{data-
disk}[:{journal-disk}]



Bl SR, BATHEAHRM P {node—name} : {data-
disk} [: {journal—-disk} ] #5440 X HEWLE:

root@localhost:~# ceph-deploy osd prepare nodel:sdbl:sdc

8) MuEnoded i K HEFLOSD

root@localhost:~# ceph-deploy osd activate {node-name}:{data-
disk-partition}[:{journal-disk-partition}]

B0 L EEs s, FATHEAH N {(node—name} : {data-
disk-partition} [: {journal-disk—partition} | & #als

s IX s H SR

root@localhost:~# ceph-deploy osd activate nodel:sdbl:sdc

9) FH¥Crush MapfE E..

root@localhost:~# ceph osd crush add-bucket node4 host
root@localhost:~# ceph osd crush move noded4 root=default
root@localhost:~# ceph osd crush add osd.$i 1.0 host=node4
# AR AL



osd.$im

$if%

osdF,

1.0tk

osdifE



10) BB BRI

root@localhost:~# ceph osd tree

ID WEIGHT TYPE NAME UP/DOWN REWEIGHT PRIMARY-AFFINITY
-1 5.15991 root default
-2 1.28998 host nodel
7 0.42999 osd.1l up 1.00000 1.00000
6 0.42999 osd.2 up 1.00000 1.00000
8 0.42999 o0sd.3 up 1.00000 1.00000
-3 1.28998 host node?2
2 0.42999 osd. 4 up 1.00000 1.00000
0 0.42999 osd.b up 1.00000 1.00000
1 0.42999 osd.6 up 1.00000 1.00000
-4 1.28998 host node3
11 0.42999 osd.7 up 1.00000 1.00000
10 0.42999 0sd.8 up 1.00000 1.00000
9 0.42999 osd.9 up 1.00000 1.00000
-5 1.28998 host node4
5 0.42999 o0sd.10 up 1.00000 1.00000
3 0.42999 osd.1l1 up 1.00000 1.00000
4 0.42999 osd.12 up 1.00000 1.00000

2. MHIB&0SD A

Ceph—deploy AN FF—8MIBROSD,  Fir LR H F=3h M Fr
OSDHY 7 =

1) 15 1IEOSDRYAHSRIHEFRE, MIBROSDAHR H 3%,



root@localhost:~# stop ceph-osd id=x F IR LEAL )

XITR

OSDI%m 5

2) MCrush Map#FROSDEIME R (24T &
DI

root@locahost:~# ceph osd out osd.x #FRIE AL )

XFoR



OSDHI% S

root@localhost:~# ceph osd crush remove osd.x #FFRIE AL )

XFoR

OSDHI%




3) MIBROSDHINIEE B o

root@locahost:~# ceph auth del osd.x FhRELLAL Y

XFoR

OSDHI%i =

4) HHBEEOSD.

root@locahost:~# ceph osd rm x PR AL



X~

OSDHI%

3. YSHIMON (Monitor) =% A

1) fEceph—admin™y ST EA0SDT A hosts X
.

root@localhost:~# cat /etc/hosts
192.168.1.2 nodel

192.168.1.3 node2
192.168.1.4 node3
192.168.1.5 node4d
192.168.1.6 nodeb

2) fEnoded 1 Al B Ceph APTYE/YUME o



root@noded:~# echo deb http://ceph.com/debian-{ceph-stable-
release}/ $(lsb_release -sc) main | sudo tee
/etc/apt/sources.list.d/ceph.list

root@noded:~# vim /etc/yum.repos.d/ceph.repo

[ceph-noarch]

name=Cephnoarch packages
baseurl=http://ceph.com/rpm-{ceph-release}/{distro}/noarch
enabled=1

gpgcheck=1

type=rpm-md

gpgkey=https://ceph.com/git/?

p=ceph.git;a=blob plain;f=keys/release.asc

3) USHOAPTIEkey o

root@noded:~# wget -

O -'https://ceph.com/git/?
p=ceph.git;a=blob plain;f=keys/release.asc' | sudo apt-key add -

4) BeBnoded i FSSHILZM B 5%, # DlkeyEnodeb



root@noded:~# ssh-copy-id node5

5) fEceph—adminZinodedZ:3ECeph,

root@nodel:~# ceph-deploy install {ceph-node}[{ceph-node} ...

BN _F TR 5 25, AT {ceph—node} [ {ceph-
node}. .. &R M4,

root@nodel:~# ceph-deploy install node5

6) ¥sHimon.

root@nodel:~# ceph-deploy mon create {host-name [host-name]...

flan i seer, AT {host—name [host—name]. . .

BT R A

root@nodelt:~# ceph-deploy mon create nodeb

7)) Bk A2 I .



root@nodel:~# ceph -

cluster 67d997c9-dcl3-4edf-a35f-76£fd693aall8
health HEALTH OK
monmap e€l: 3 mons at
{nodel=192.168.1.2:6789/0,n0de2=192.168.1.3:6789/0,
nodeb5=192.168.1.5:6789/0}
election epoch 28, quorum 0,1,2 nodel,node2,nodeb
osdmap e18223: 12 osds: 12 up, 12 in
pgmap v3331652: 768 pgs, 3 pools, 954 GB data, 135
kobjects
2982 GB used, 2357 GB / 5339 GB avail
768 active+clean

4. BIBEMON (Monitor) = 4

MONTY A 2 BN ERE R T PO, FEIFDERFMW T,
JRERZD SIMONA T 2 . LR FATT A3 ANMONTS & 35 N

ZN VB

PUT A2 M BRMON 1 U 2D 3R

1) P75 B BRMon 5 & i) ceph—moni#t 72, WE24E
B Rz leader MON, FpfritleaderEK 2 )5,



BENT B8R, (LR ZEHiE#Fleader MONI AR H

27~ EMON mapZE#4))

[root@nodel ~]1# ceph -

2016-09-02 16:03:48.141968
monitor election
2016-09-02 16:03:48.144820
monitor election
2016-09-02 16:03:53.147912
election with quorum 1,2

leader mon #4#..

mon.

mon

mon

#H#

2 [INF] mon.node3 calling new

.1 [INF] mon.node2 calling new

.1 [INF] mon.node2@l won leader

node?2 CAHIK

—+

A



.o <—= LHAl H B

-=>

[root@nodel ~]# ceph mon status |

MONT A FPIRES,

Ja—MERE R TR, iWdeeds, T

ik
{

"name" :
"rank":

"node3",

## mon leader

2, ## mon leader H

Jjq

i

HHEE



rank id ##
"state": "peon",
"election epoch": 372,  ##IEHIIHAL

##
"quorum": [ #4 EREHE, RN

mon U], IR MA

Mon 7 s A H i 2% 15 [
i

1,

2

1,

"outside quorum": [],
"extra probe peers": [],



"sync provider": [],

"monmap": { ## KHM

mon i RIFARTERHMIER, FrLLILI 5< P 1

Mon 17 s A7

Mon map!f

##
"epoch": 1,
"fsid": "edfaodcl-acda-4£f8f-be08-70544636a01b",
"modified": "2016-05-18 12:23:32.728762",
"created": "2016-05-18 12:23:32.728762",
"mons": [
{
"rank": O,
"name": "nodel", ## mon nodel ##
"addr": "192.168.122.11:6789/0"
}I



"rank": 1,
"name": "node2", ## mon node2 ##
"addr": "192.168.122.12:6789/0"

"rank": 2,
"name": "node3", ## mon node3 ##
"addr": "192.168.122.13:6789/0"

2) MEEREIA ST B3R 5 AT AIMONY A

[root@nodel ~]# ceph mon remove nodel ## MMM

mon A

##
Error EINVAL: removing mon.nodel at 192.168.122.11:6789/0, there
will be 2 monitors #H PR



mon i M CAH MR, Rl

24

mon ##
[root@nodel ~]# ceph mon status | jq . #H AEMNRE

mon A

ik

"name": "node2",
"rank": O, ## rank GisEHgndE



, DL

WS Nib)

leader(fy

rank id ##

"state": "leader",
"election epoch": 374,
"quorum": [

0,

1
1,
"outside quorum": [],
"extra probe peers": [],
"sync provider": [],

"monmap": { ## UL



mon map & EH,

mon maphiiAT [

mon i AEEEEAR

e

ik



"epoch": 2,
"fsid": "edfabdcl-ab6da-4f8f-be08-70544636a01b",
"modified": "2016-09-02 16:29:46.843308",
"created": "2016-05-18 12:23:32.728762",
"mons": [
{
"rank": 0, ## rank ZTEHgmdE

##
"name": "node2",
"addr": "192.168.122.12:6789/0"
by
{
"rank": 1,
"name": "node3",
"addr": "192.168.122.13:6789/0"

3) HHECE M, MIERE B mon AR AL & N 4,
S FHEE B 10 B ST 2 BT 1

4) 4 ceph—deploy L E MM FRMONTT &,

root@localhost:~# ceph-deploy mon destroy [hostname]

Hean



1) SRR B AN RIS TR] S 7k

2) RS ESR L, KICephiFAEAME A I i 2 4
B, Sl INEZ Za bl acE QL.

3) N INOSDAY B 2> 3 Bl Ceph & Airemapped iR 75,
PR R T/ O o S BUAE B2 P B I I 52 iR
Crush MapANRgBE, 5%l 25 B 520 P 2 5 IS, FRIUEL/O
e (ENAS- A

4) BERP R, AASEF 105 FCRUSHE 1R 41,
PR PR A A A T & T Y CRUSHEE A, A 25T U7 IR S 1)
F

25

e http://docs. ceph. com/docs/master/rados/deplo

yment/ceph—deploy—osd/


http://docs.ceph.com/docs/master/rados/deployment/ceph-deploy-osd/

e http://docs. ceph. com/docs/master/rados/deplo

yment,/ceph—deploy-mon/ o


http://docs.ceph.com/docs/master/rados/deployment/ceph-deploy-mon/

13.1.2 SRS
SRR R B2, RE A AR T
SRR
L. YIS B Lt

HEENT, @ LA TEaE 5 ST B e
MU & 4E 1S, NBEEX L ZE IR S 152
Wi, X EEAN A E AR AT LT FiEE

1) E RS T IE R PRI TS, A F g
AL AT RS 10 s B o

2) fEmonB A HAMA adminB R 179 55 1% B osd
PPIRZASBUE L], I wL

root@localhost:~# for i1 in noout nobackfill norecover;do
ceph osd set $i;done



3) KM RHATYEY

4 4EProete, JaET R

5) SRV ELEIRMEOL T, PAT NHRE,
TG IR ZE R 25 -

root@localhost:~# for 1 in noout nobackfill norecover;do
ceph osd unset $i;done

6) health ok )&, ¥ ZHER H R ENLE

T
2. Ceph X 2% it B
F|HCeph—deployZZECephfE T, BRINE AKX 4

Public NetworkflCluster Network[l], MWiZE ik EH
Public NetworkfllCluster Network. J:ZEfunB13-1

FIT7R o



K13-1 284y

XA RV A0 T

(1) PERESRETT

UEIFOSDERHIPG JCombASrilll . OSDild i ik 52 A1 £ s
RebalancingZE#liHid Cluster Network, RARFFK T
XTPublic NetworkfJ{k#fi; Public Networkm] PAE&iE
TMonitor. MDS5OSDIEIFJIESS . ClientiFKE%,

(2) Zafedt



I FHFAA W 25 & BROSDIa] [ 2 s 55, B 7oKk
HPublic NetworkHJ1R 2 #56% & Bt o

AJEBRE BRI LR B &

public network = {ip-address}/{netmask}
cluster network={ip-addesss}/{netmask}
<P=——— PL_EPRAN I 22 33545, BRI B2

public network, —MAEHRREE AL, SERE N2 AIE R X 2% 73 T

3. M Fudev 35 %] CephfF-fiff Bz 2 I3 2UE HL

RN OL T, Wi ml LS il by—id/by-

partlabel/by—parttypeuuid/by—partuuid/by-



path/by—uuids 2 M 2] 44 R AL W & AT
B, {Hs&fECephtd, WKW EELZ, N TH
1F X i) B — A~ 0SDXT N AL 7 IX H 3% (B
filestored{ journal) , [AHSHffRIIEEREAL KA
G 5 ) o RN A FRANAE,  XFOSDXT M. ) i
H Ao A e R B E LR 3K

AL FHudevHy 720, R fE % iR osd [N ) U7 24
AT 44, bbln/dev/osds filestore 13R7~osdbHER
—/Mfilestores;[X, /dev/osd5 journal 53 ~osdb
(P28 — journal 43 X (RIR1%WEEE H Tosd. 51
filestore) , LL/dev/sddN#l.

D BEREER.

root@loaclhost:~# udevadm info --query=all --name=/dev/sdd
P:
/devices/pci0000:00/0000:00:0d.0/ata6/host5/target5:0:0/5:0:
0:0/block/sdd
N: sdd
S: disk/by-id/ata-VBOX HARDDISK VB98806c(01-1fe3494a
S: disk/by-id/scsi-SATA VBOX HARDDISK VB98806c0l1-1fe3494a
S: disk/by-path/pci-0000:00:0d.0-scsi-0:0:0:0



S: osdbdata

E: DEVLINKS=/dev/disk/by-id/ata-VBOX HARDDISK VB98806c01-
1fe3494a /dev/disk/by-id/scsi-SATA VBOX HARDDISK VB98806c01-
1fe3494a /dev/disk/by-path/pci-0000:00:0d.0-scsi-0:0:0:0
/dev/osd5data

E: DEVNAME=/dev/sdd
E:DEVPATH=/devices/pci0000:00/0000:00:0d.0/ata6/host5/target
5:0:0/5:0:0:0/block/sdd #XANFRYE & RS

ID

2) WA bR RIS, TRl 2
DEVPATH (DEVPATH=/devices/pci0000:00,/0000:00:0d

.0/ata6/hostb/target) o

3) ZwEudev rulesi St

root@localhost:~# cat /etc/udev/rules.d/20-persistent-
disk.rules
KERNEL=="sd?", SUBSYSTEM=="block",
DEVPATH=="*/devices/pci0000:00/0000:00:0d.0/ata6/host5/targe
t5:0:0/5:0:0:0*", SYMLINK+="osd5",
GOTO="END 20 PERSISTENT DISK"
KERNEL=="sd?*", ATTR{partition}=="1", SUBSYSTEM=="block",
DEVPATH=="*/devices/pci0000:00/0000:00:0d.0/ata6/host5/targe
t5:0:0/5:0:0:0*", SYMLINK+="osd5 filestore %n"
KERNEL=="sd?*", ATTR{partition}=="2", SUBSYSTEM=="block",
DEVPATH=="*/devices/pci0000:00/0000:00:0d.0/ata6/host5/targe



t5:0:0/5:0:0:0*", SYMLINK+="osd5 journal %n"
LABEL="END 20 PERSISTENT DISK"

4) PATUL T2, MW KiEeventH4E, ik
udev rulesfPAT GRS FGERD

root@localhost:~# udevadm trigger --subsystem-match=block --
action=add

5) MBEERAME, WME13-2F7R.

K13-2 ek

4. Cgroups{ECeph ' i) H

CgroupsseControl GroupsHI4iE, ZLinuxNi%
AR — R AT LARR 1]« id%. BR324 (Process
Groups) P I TR (A1CPU. MemoryA1I0%5%)



FINLH . B HGoogle AT ) LAEITHREH, Ja Rk %
ELinux A% . Cgroups & LXCySZEL ME FAK BT {6 F
PR E BB, W LA A Cgroups stik A LXC.

D B,

root@localhost:~# apt-get install cgroup-bin

2) W ACPUMNAAZT HEE.

root@localhost:~# lscpu

Architecture: x86 64

CPU op-mode (s) : 32-bit, 64-bit
Byte Order: Little Endian
CPU(s) : 16

On-line CPU(s) list: 0-15
Thread(s) per core: 2

Core(s) per socket: 4

Socket (s) : 2

NUMA node(s) : 2

Vendor ID: GenuineIntel
CPU family: 6

Model: 44

Stepping: 2

CPU MHz: 2394 .097
BogoMIPS: 4788.00
Virtualization: VT-x

L1ld cache: 32K

L1i cache: 32K

L2 cache: 256K

L3 cache: 12288K



NUMA node0O CPU(s) : 0,2,4,6,8,10,12,14
NUMA nodel CPU(s) : 1,3,5,7,9,11,13,15

3) AL E

root@localhost:~# vi /etc/cgconfig.conf
## R

mon#fl

O S AR SRR BLIEAT 01

ik
## DUNONBCE



##

mount {

cpu = /sys/fs/cgroup/cpu;

cpuacct = /sys/fs/cgroup/cpuacct;
cpuset = /sys/fs/cgroup/cpu;

devices = /sys/fs/cgroup/devices;
memory = /sys/fs/cgroup/memory;
freezer = /sys/fs/cgroup/freezer;

}
group mon {
perm {
task {
uid = root;
gid = root;

uid = root;
gid = root;

cpu {
cpuset.cpus = 0;
cpuset.mems = 0;

}

memory {

memory.limit in bytes = 2g;
memory.memsw.limit in bytes = 3g;
memory.soft limit in bytes = 1lg;
memory.swappiness = 0;
memory.oom control = 1;
memory.failcnt = 1;

}
}
group osd0 {
perm {
task {
uid = root;
gid = root;
}
admin {
uid = root;
gid = root;



}
}
cpu {
cpuset.cpus = 1; #49PE BFRE M)

cpu
cpuset.mems = 0,1;
}
memory {
memory.limit in bytes = 2g;  #¥FENFRE]N

2G
memory.memsw.limit in bytes = 3g; #swapBElNFREN

3G
memory.soft limit in bytes = 1g; #"HAFHRRE



1GRefi A 3 A7 [

memory.swappiness = 0; #J0cHAYHEALT

memory.oom_control = 1; #ZNFEEEEIR, ASCHEERE, FURD BGEREHEA

sleeplIf#

memory.failcnt = 1; IR BN A7



memory.limit in bytesi#

4) fEBUR S5 Be B XA

MOSDARSS N B . 122/ etc/init/ceph—osd. conf
FCE .

instance ${cluster:-ceph}/$id
export cluster

export id

exec cgexec -

g cpu,memory:osd”



$id”

/usr/bin/ceph-osd --cluster="${cluster:-ceph}" -i "S$id" -

@Mon RSB E . 1B /ete/init/ceph—mon. conf
BLE i

exec cgexec -

g cpu,memory:mon /usr/bin/ceph-mon --cluster="S${cluster:-
ceph}t" -i "$id" -f



post-stop script
# Cleanup socket in case of segfault
rm -f "/var/run/ceph/ceph-mon.$id.asok"
end script

5) CephflR55EH .,

OCentOSHR S EHAE MM T —F
&/ete/init. dF I, FH—Figservice T o

« /etc/init. d/ 71\,

root@localhost:~# /etc/init.d/ceph [options] [command]
[daemons]

il F2ERAE, AP LA [options] [command]

[daemons ] & # ystart monZs,

root@localhost:~# /etc/init.d/ceph start mon
root@localhost:~# /etc/init.d/ceph start o0sd.0
root@localhost:~# /etc/init.d/ceph start

e service 7.



root@localhost:~# service ceph [command] [ daemons]

wilan LB ERAE, A0 LAY [command ] [daemons ]

B Nstop monZE,

root@localhost:~# service ceph stop mon
root@localhost:~# service ceph stop o0sd.O
root@localhost:~# service ceph stop

@Ubuntu Rt 55E

root@localhost:~# [command] ceph-[Component]id=[daemons]

flan EBEaE, FRATAT BAFE [command ] ceph-
[Component]id=[daemons] & #t Nstart ceph-osd

s 1—N\%
1d_0_—\—‘]‘é:o

root@localhost:~# start ceph-mon id=nodel
root@localhost:~# start mon
root@localhost:~# start ceph-osd id=0
root@localhost:~# stop ceph-osd id=0
root@localhost:~# status ceph-osd id=0



6) CephZEfF T2,

TR AERER JFE NS O R IL . B2 58 i EE BT
PR A CMONTY i 2, S8 J5 FEALEEOSD.

O FFZEMON,

root@localhost:~# apt-get update ceph -

Y
root@localhost:~# restart ceph-mon id=x

@7FF2%0SD.

root@localhost:~# apt-get update ceph -

y
root@localhost:~# restart ceph-osd id=x



TN

D) - i B BRI A7 A1 5 PR ke it
.

2) BI#BECE T Public NetworkFlICluster
Network, OSDCoBbAar il A% SR 2= 1E PR /> 28 22 Ta] 47
1E.

3) CgroupFR il NAFA 1] B8 2 5 E00MAL 4

T R T IRH.



13.1.3 g

1. CephZEfE i 2 A

D faE SR RIS .

root@localhost:~# ceph health
HEALTH OK

2) WAL

root@localhost:~# ceph -

W #HIa S RS T AR SR IR B

##
cluster 67d997c9-dcl3-4edf-a35f-76fd693aalls8

health HEALTH OK
monmap e€l: 2 mons at



{nodel=192.168.1.2:6789/0,n0de2=192.168.1.3:6789/0}
election epoch 28, quorum 0,1 nodel,node?
osdmap e€18223: 12 osds: 12 up, 12 in
pgmap v3331652: 768 pgs, 3 pools, 954 GB data, 135
kobjects
2982 GB used, 2357 GB / 5339 GB avail
768 active+clean
2016-01-12 11:34:44.687218 mon.0 [INF] pgmap v3371554: 768 pgs:
768 active+clean; 954 GB data, 3043 GB used, 2296 GB / 5339 GB
avail; 0 B/s rd, 10919 B/s wr, 5 op/s
2016-01-12 11:34:45.693991 mon.0 [INF] pgmap v3371555: 768 pgs:
768 active+clean; 954 GB data, 3043 GB used, 2296 GB / 5339 GB
avail; 0 B/s rd, 27821 B/s wr, 13 op/s

VTSR HF NS, Wk,

—watch—debug: WWr “ifik” g FM-

—watch—-info: W “fE87 ZEHEAN,

—watch—sec: WAWT “224” 2.

——watch-warn: Wy “245 7 ZE 4,

—watch—error: ANt “45iR” R F.

Blan, WAy PR FHAEALE, v LME Hceph—
watch—debug & A .



[root@nodel ~]# ceph --watch-debug
cluster ed4fabdcl-a6da-4f8f-be08-70544636a01b
health HEALTH WARN
pool default.rgw.buckets.data has many more objects
per pg than average (too few pgs?)
mon.node?2 low disk space
mon.node3 low disk space
monmap e€2: 2 mons at
{node2=192.168.122.12:6789/0,n0de3=192.168.122.13:6789/0}
election epoch 374, quorum 0,1 node2,node3
osdmap el159: 4 osds: 4 up, 4 in
flags sortbitwise
pgmap v129773: 104 pgs, 13 pools, 486 MB data, 14861
objects
1845 MB used, 378 GB / 379 GB avail
104 activetclean
2016-09-02 17:03:21.134427 mon.1l [DBG] from='client.?
192.168.122.12:0/3380896618"' entity='client.admin' cmd=
[{"prefix": "status", "format": "json"}]: dispatch ##ILabul 2T

debuglifs &



3) RS

root@computeOl:~# ceph df

GLOBAL:

SIZE AVATIL RAW USED $RAW USED

5339G 2296G 3043G 57.00
POOLS:

NAME ID USED $USED MAX AVATIL
OBJECTS

volumes 10 234G 4.38 639G
41004

vims 11 30225M 0.55 639G
4197

images 12 690G 12.94 639G
96182

2. CephZE B WA 7 2H 4
(1) MON W4z

Monitor 1t 57 #E~Ceph SR H A OSDIR A I A I 5 1d
3%, HFEJERCluster MapfMasterfii A, 2REH #i 24
fROSDLA K Client. OSDffHCluster Mapift47 4k 14
1, TMClientffiHCluster Map#EAT 85 134k

1) RZGURESIE M AMapZES .



OSDAIMoni tor Z [a]AH B AL 15 RUIRSE B, HFESEH
AG SR TARIRE, R — N2 R RGOSz
2E¥), CephPY/ECluster Map.

root@localhost:~# ceph mon stat

el: 2 mons at

{nodel=192.168.1.2:6789/0,n0de2=192.168.1.3:6789/0}
election epoch 28, quorum 0,1 nodel,node?2

2) MONVEE 22X,

— kUL, FESEPRIZATH, Ceph MOMIJANE 2
2n+tl (n=0) A, fEZ8 L2 /034, HEBIEE 1T 54k
=n+l, CephHJPaxosHILRERIERGHIEH BT, FriL,
3T, AR R e — A — Bk, Rl 2
AT R IR BN, B2 T — a2 ?

R CephMoni tor 5 it - E 4, PaxosF ikt
TiEIEE AT (quorum) , LA, CephfE#ELs[H ZE X}
ERERIERE, BRI E I Moni tor 15 Sk E

root@localhost:~# ceph quorum status
{"election epoch":28,"quorum":[0,1],"quorum names":



["nodel",

"node2"]

,"quorum leader name":

"nodel",

"created":

{"epoch":1,"fsid":"67d997¢c9-dcl3-4edf-a35f-
76£d693aal118", "modified":"0.000000",
[{"rank":0, "name" :"nodel", "addr":
{"rank":1, "name" :"node2", "addr"

(2) 0SDIa%

PERTE 7.

"monmap" :

"0.000000",

"192.168.1.2:6789\/0"},
:"192.168.1.3:6789\/0"}1}}

"mons":

) Wi40SD, FILAE ROSDAIAL B . AUE . R&ELLK

root@localhost:~# ceph osd tree
UP/DOWN REWEIGHT PRIMARY-AFFINITY

ID
-1
-2

WEIGHT TYPE NAME
5.15991 root default
1.28998 host nodel
0.42999 osd.1l
0.42999 osd.2
0.42999 o0sd.3
1.28998 host node?2
0.42999 osd. 4
0.42999 osd.b5
0.42999 osd.6
1.28998 host node3
0.42999 osd.7
0.42999 0sd.8
0.42999 osd.9
1.28998 host node4
0.42999 o0sd.10
0.42999 osd.1l1
0.42999 osd.12

2) OSDIAAFIRZES, T

up
up
up

up
up
up

up
up
up

up
up
up

=

.00000
.00000
.00000

.00000
.00000
.00000

.00000
.00000
.00000

.00000
.00000
.00000

=

.00000
.00000
.00000

.00000
.00000
.00000

.00000
.00000
.00000

.00000
.00000
.00000



- UpHin: #WiZ0SDIEH g1y, HUOZ&# 2>
NPGHIEHE . IEHIRES

« UpHout: ¥BH1Z0SDIEF 24T, {HIFRAZAE ]

* Down H.in: UiAHIZOSD KA SFH, (HARKEE R
ID—APG, HAIR e ERIE . B IRA

* DownHout: #iBlIx0SDEALM) K KAEHKE, Hos
AN AR BAEATPG.

(3) PGHit®

PGH WARSW T .

* Peering: fE—MActing Set, M cdslF P
TR Ik B — IR S TR

* Active/Clean: Peeringil ' 5¢ )% AJG IR,
Primary PGHIPrimary OSDLAX & #IPGHIOSDA] LL#E 1E ik



5, SR RRIRGS .

* Degraded: OSDIKH], TEIXANO0SD_L[HI4#PGAL T %
PIRES, FTEIRPIKE 5 1EE

« Recovering: H{H0SDH: | (down) B, H AR
AV Ja TPCA I HABRIAS ;. e B ISR, PG
BN DA Y IR A s AESBHATE], OSDERANE K &

RE

* Backfilling: ZEEREAFHIOSDINARS, <#5rHC
)47 TPG, IS EHE 17 5 PG 2 DL IRAS BN BHEIRES .

* Remapped: PGELHTHRET, HHEIEARTERIER AL
R

« Stale: PGRbT—FhARFVIRAS, MONASGEFESKENPGH]

N EPSE



BEPCIRE . FrAPGHS RactivetcleanRAS, UiAAEL
PE A 0] R,

root@localhost:~# ceph pg stat
v3372549: 768 pgs: 768 active+clean; 954 GB data, 3043 GB used,

2296 GB / 5339 GB avail;

3. Cephifizt
(1) DebugH &7

F— T RS (non, osd, mdsZ%) #BAHH HE.
NAFEHERESR . KKV T RGN HE (B
HHEMNAFEE S WEAFERSER. Cephf) H EEFRK K
BIGHE1 20, M5 EERME, 205 8&I0%. WA
U H S EE R R H A, BRAFE LT K&

Do
ttﬂip]ggl IJEK] Eﬂlﬂ% EIIJ o

« PRSI



- BEIGKIFER, HiAE N document on admin

socket,

e H S A H & PLCE l— A,
un ‘debugms=5" , cephe={E#H HEMNAHEANKE
WA5. MR, XPHE AT UL E, KRR,

debug {subsystem} = {log-level}/{memory-level}
#for example
debug mds log = 1/20

B2, HEHME, filirE e, HERTI0M
HWHEOR . AP G, A BN H &0 .

e HEEE I, PTIE IR HAESE R

ATA) _ﬁ.
VS

Ceph RA RN Log B | =25 O ik
http://ceph. com/docs/master/rados/troubleshooting/

log—and—debug/#subsystem—1log—and—-debug—setting .


http://ceph.com/docs/master/rados/troubleshooting/log-and-debug/#subsystem-log-and-debug-setting

(2) FFJaDebugiy

1 A& R E

[globall

debug ms = 1/5
[mon]

debug mon = 20
debug paxos = 1/5
debug auth = 2
[osd]

debug osd = 1/5
debug filestore = 1/5
debug journal =1
debug monc = 5/20

2) fEEMB R 1og level,

root@localhost:~# ceph tell osd.0 injectargs

-—debug-osd 0/5’



root@localhost:~# ceph --admin-daemon /var/run/ceph/ceph-
osd.0.asok config set debug osd 0/5

3) BEAHR,

root@ubuntu-ceph-06:~# ceph --admin-daemon /var/run/ceph/ceph-
osd.0O.asok config show | grep -i debug osd

4. CephZEHE IR 12 At

H AT Fm i Ceph R I I= 8/ : Calamari. VSM,
Inkscope. Ceph—DashflZabbixZ%, | M & BEA 285> TT
PR, Zabbix /MR BRHEER 2, X B R H AT L
o

(1) Calamari

Calamari X AM@AL T 1433 B Web i BN WS 4% T
CanBE13-3f7) , DA —EMHERIREST APTHET (AN[H]
T-Ceph H B IIREST API) , fE—EfEfE Lt T Cephff)E
. fx¥ICalamari &fF JyInktank 2y & [ Ceph Al 25 @
FERSRES I, Red HatA A 20154F U Inktank)5, AT



A HER) Ceph I K &, XTAhEAiCalamari JF, FAIT
PRI RS A AIRed HatZ5 SE XA 1 — 1R ARH 43 = XI5

1%

K13-3 Calamari ]

* ﬁﬁ%:

o Fr1H AUE



(2) Virtual Storage Manager

Virtual Storage Manager (VSM) s&Intel WK
I HHVRT) — 3K CephZE i & H M IR I 801, falfl 1 —L&
CephZERFERE HIA IR, AT LUfa) B 3@ 1 We b L T R4
I EI13-4F7R .

K|13-4 Virtual Storage ManagerFt[f]



(UW=F

« EELIIRELT

o« FHIH AU

o 1] DA FH & K 2 Ceph Fl 1 #2Ceph.
R

- BT

- M #iOpenStack L4l

(3) Inkscope

Inkscopese —Ceph) & H MU IE R SE, KT Ceph
FEHULIAPT, A8 FMongoDBR AT fifg SIZ A 1) M8 #2254 A0 Iy S5
B, WmKE13-57R.



K135

« it = Ceph®E H I BE.

InkscopeFtIH]



(4) Ceph—Dash

Ceph—Dash/& FHPythoniE 5 H & 1] —>Ceph 1] 2 1H
B, FRIGIECephfig TIRAS . R FEALREST APIR U 1]
REEHE, WE13-6FT.

K|13-6 Ceph—-Dash5tiH
5. OSDREEL H 5 45 225 T

XtCeph OSDREAE, — RE MMl Re I E B R AL AN i
IR B, R HE AR SO A A P e A o A I



o —Ew, R Waei R BN ERIERERERE .

(1) WA i B

1) EEWAE .

root@localhost:~# xfs db -c frag -r /dev/sdbl
actual 981, ideal 964, fragmentation factor 1.73%

2) HEIFRE

root@localhost:~# xfs fsr /dev/sdbl

(2) OSDREA: M BE

A ZHICephf BRI, FEN#O0SDHIRER, K HIPE
HEHREI o

root@localhost:~# ceph osd perf
osdid fs commit latency(ms) fs apply latency (ms

)
0 0 5
1 665 7
2 0 1

## fs commit latencyS5 ALl



## fs apply latencyifiUcEil

AT PLER], X1 osd 1HJcommit latencyfl
apply latency#Rtéin T IRZ (MIEH I Ims &2 L H
ms) , HHcommit latency/25 journal 58 H¢HI I [E],

apply latencyseE Flosdfbuffer cacheH 5€ & I [H] .

XA osdfEH 5 JF ATV E WK S journal ZEIR FF
m, T EESMEREMTIEE, BEMMNIEAD AT LT
AF .

(3) JEHIK

root@localhost:~# smartctl -A /dev/sda

root@localhost:~# smartctl 5.41 2011-06-09 r3365 [x86 64-linux-
3.8.0-44-generic] (local build)

Copyright (C) 2002-11 by Bruce Allen,



http://smartmontools.sourceforge.net
Current Drive Temperature: 27 C
Drive Trip Temperature: 65 C
Elements in grown defect list: 0
Vendor (Seagate) cache information
Blocks sent to initiator = 0
Vendor (Seagate/Hitachi) factory information
number of hours powered up = 53413.70
number of minutes until next internal SMART test = 7

(4) CephfBERFHEARTIOM:RE

ALl ceph - waZ EATHIERRIRSEE, HAomia
EWNEE LM I0ESER. PUN2si R E

I O

2016-09-02 18:32:59.664840 mon.0 [INF] pgmap v130066: 104 pgs:
104 active+clean; 608 MB data, 2229 MB used, 377 GB / 379 GB
avail; 157 kB/s rd, 1013 kB/s wr, 336 op/s ##

Hodr, #5REN157 kB/s, BMREN1013 kB/s,
I0PS ~336.,

Ceph W& TR Z R AMEIENI R, H W72 TSON.
JSONAE A ! 45 2 58 VR4



[root@nodel dashboard]# ceph status -f json | Jjg
{
"health": {
"health": {
"health services": [

{

"mons": [ ## mon TAEE
¥
{

"name": "node2", ## mon %47
##

"kb total™: 32498172, ## Mon™ i AT ED XA &
##

"kb used": 29814148,  ## flfn:
##

"kb avail": 2684024, ## AR



i
"avail percent": 8, ## TTHEZL

##
"last updated": "2016-09-02 18:30:36.501136",
"store stats": {
"bytes total": 25245036,
"bytes sst": 16987484,
"bytes log": 4128768,
"bytes misc": 4128784,
"last updated": "0.000000"
Yy
"health": "HEALTH WARN", ## 4u7
mon i fEHERA
4

"health detail": "low disk space" ## HAIEREER



##
by

<V —r[a) 2 ST 7y —
>
"summary": [ #4 SIS
##
{
"severity": "HEALTH WARN",
"summary": "pool default.rgw.buckets.data has many more

objects per pg than average (too few pgs?)"

by



< v ] ST 3 A —

>
"osdmap": { ## OSD map R
##
"osdmap": {
"epoch": 159, ## 0OSD HHIEAS
##

"num_osds": 4, ## i

OSD#j



##

"num up osds": 4, ## UPRE

0SD #i&
##
"num in osds": 4, ## In K&
OSD #ix
#4#

"full": false,
"nearfull": false,
"num remapped pgs": O

}



by
"pgmap" . {

ik

## PG map 582

"pgs by state": [

{

"state name":

"active+clean",

"count": 104
}

I

"version": 130028,

"num pgs": 104, ## PGL
##

"data bytes": 527906065, ## Ko
##

"bytes used": 1993080832, ## AL

##



"bytes avail": 405825323008, ## n/fiffaAE

* "bytes total": 407818403840, ## it
SE2S 5o
##

"read bytes sec": 229760, ##iLlkie
.l

ceph -



##
"write bytes sec": 78592,
##
"read op per sec": 205,
IOPS ##

"write op per sec": 280

IOPS ##

AT

i

s

an

[aYay



by
"fsmap": { ## mds mapfik

##
"epoch": 1,
"by rank": []

F AL R Rl A T AR R B A &R

N

s P CephZELJETIOPS. HFHEZ. 0SD Journal ZEiR .

BETE SR IEIB AN A FH R 45



13.2 Ceph® WAHix S5 T &

ASHHE S AE Ceph H 5 447 I B p i L) HEHA AT

RIS S



13.2.1 I} [a]a) &5

AL, W E—SWE EEEA S M. 4
PF2Z 1A 3B A5 A A DRI TR Rl 25 v A i, B0, =35
HARA RS A -3 XX T RER AT

fECeph3 At B, MONTY riZ [A] o #EATHS [l iR 2% (I
3D BIRS, Fahi R H) R, SRR iR

A 2=
EEEL.

Bt ceph - sEREUVERERPIRES

[root@10-10-10-231 ~]# ceph -s
cluster 32b545b4-5662-436c-adf7-8c3d87185e4d
health HEALTH WARN clock skew detected on mon.10-10-10-
232, mon.10-10-10-233
monmap €3: 3 mons at {10-10-10-
231=192.168.108.1:6789/0,10-10-10-
232=192.168.108.2:6789/0,10-10-10-233=192.168.108.3:6789/0},
election epoch 36, quorum 0,1,2 10-10-10-231,10-10-10-232,10-
10-10-233
osdmap e244: 19 osds: 19 up, 19 in
pgmap v22357000: 676 pgs, 6 pools, 3539 GB data, 881
kobjects
10161 GB used, 42898 GB / 53060 GB avail
1 activetclean+scrubbing+deep
675 activetclean



client io 8146 B/s rd, 1201 kB/s wr, 167 op/s
[root@10-10-10-231 ~]# ceph health detail

mon. 10-10-10-231 addr 10.10.10.231:6789/0 clock skew
0.722957s > max 0.05s (latency 0.00400286s)

1 EAf7R, health HEALTH WARN clock skew
detected on mon. 10-10-10-232, mon. 10-10-10-233,
X R 7NTEMONT 11 10-10-10-232F110-10-10-233 H B
NN NGIES S

AAIAE 0. 05, A LUl admin—asok3k B =4 Hif {Y
wEE.
[root@10-10-10-231 ~]# ceph daemon mon.10-10-10-231 config

show | grep mon clock drift allowed
"mon clock drift allowed": "0.05",

IR T %

1) ST T A A B SR AR w5, 1) AR £ERE
N5 BNTPARSS, b5 i ) A Hi i b Al 55 13047 [F] 2
CHnAR] B EINTP IR 5575 LA FE R 4H 15 B D



2) FEEEESRGAHUR, LB BRI R Bk
B, [ W TR R AT I R R 2B T R SS . R Pl
Ny WEERRL0 B A~ MRAT R (R FIF 25T

SRUEFE [F] I IX)

[root@10-10-10-231 registryl# crontab -1
*/10 * * * * /usr/sbin/ntpdate 0.centos.pool.ntp.org

3) M AR SR B e . 7R AR R DU T
tell THRSEIL, N7 RAFARE, mIFEHAES AR
BAFR, FRBRAT A, (El4Enon clock
drift allowed=0.5% Aceph. confffdefaul tif I
)

[root@10-10-10-231 ~]# ceph tell mon.\* injectargs "--
mon clock drift allowed 0.5"

mon.10-10-10-231: injectargs:mon clock drift allowed
mon.10-10-10-232: injectargs:mon clock drift allowed
mon.10-10-10-233: injectargs:mon clock drift allowed

o
o o o
oo

AV}
V=



IRIEA DA I B I, AR BN [R] 22 5] K — L
ARFNR I, A BB B[R] 5 R 20 B 22 =



13.2.2  BIAEL A

W FAEYIRAE B Ceph B BF IR, BT s AN
OSDELJR IR E, REPIRES R ARIA R B2 WSOIRE, B
FrfAPGIRFractivetclean. HERROSDESE IR A, ]
&, FEILECrush RuleE [/MERL, RERNTEFEA
Jit, CephmthRMG 1 .

ERNICrush Rule i & PG E2Host4, Bl 2 EIA
(WN=FAD BT, BRI AEA R KT
b WOk, 2T RN 2 KT EEE TR
57, PGHIIRAS HAABIABE2activetclean, T WRN

“degraded” (P2 IRZS.

A

W7

M

TR IZXA T, AP TT N T BIASEOA

Crush Rule.



(1) I B A E I o

D BOARECE 2 B AR EREN RIAZE3,
R A DRI AZ R L. DL R EEFEBIAGE K
pool B AL

[root@host-192-168-0-16 ~ ]# ceph daemon o0sd.0 config show
| grep default size

"osd pool default size": "3",
[root@ host-192-168-0-16 ~]# ceph osd dump | grep size
pool O 'rbd' replicated size 3 min size 2 crush ruleset 0
object hash rjenkins pg num 64 pgp num 64 last change 32 flags
hashpspool stripe width O

2) it tel IEEZEpool KIEIAZL, FH&IHE E X
BRI E T A RS, FEMONFIOSDIR T E 4%
Bk A AT 1B 2

[root@host-192-168-0-18 ~]# ceph tell mon.\* injectargs "--
osd pool default size 1"

mon.host-192-168-0-16: injectargs:osd pool default size = '1'
mon.host-192-168-0-17: injectargs:osd pool default size = '1'
mon.host-192-168-0-18: injectargs:osd pool default size = '1'

[root@ host-192-168-0-16 ~]# ceph tell osd.* injectargs "--
osd pool default size 1"

0sd.0: osd pool default size = '1"
osd.l: osd pool default size = 'l'
osd.Z2: osd pool default size = '1'



3) e, FATEEA)EPool, ARG EHPool HE|AS
B, FHHEBPGHIIRAS. LLHGIZFIPGHS &

“activetclean” JRZ,

[root@host-192-168-0-18 ~]# ceph osd pool create test 8 8
pool 'test' created

[root@host-192-168-0-18 ~]# ceph osd dump | grep test

pool 5 'test' replicated size 1 min size 1 crush ruleset O
object hash rjenkins pg num 8 pgp num 8 last change 52 flags
hashpspool stripe width 0

<P——= ZEEHARHN

pgmap v2837: 8 pgs, 1 pools, 0 bytes data, 0 objects
104 MB used, 284 GB / 284 GB avail
8 activetclean

VYL
V=

LS R AN B8 B F 8 I A Y mon—asok & BT A

monfP Bt B, Hceph tellmon. \*injectargs”—



osd pool default size 17ZTAUM, 752 1#H 1T Emon

AT ARH AT o
(2) B4 ERIACrush Rule, FERg B #2 5 0OSD
1) 3HXCrush Map.

[root@host-192-168-0-18 ~]# ceph osd getcrushmap -o /tmp/map
got crush map from osdmap epoch 53

2) [ %m1ECrush Map,

[root@host-192-168-0-18 ~]# crushtool -d /tmp/map -o
/tmp/map.txt

3) gwiHrule.

< 72 HiAhy

# rules



rule replicated ruleset {
ruleset 0
type replicated
min size 1
max size 10
step take default
step chooseleaf firstn 0 type osd ####iANY

host W

osd
step emit

4) ZwikCrush Map.

[root@host-192-168-0-18 tmpl# crushtool -c /tmp/map.txt -o
/tmp/map.new



[root@host-192-168-0-18 tmpl# 11 /tmp/map*

-rw-r——-r—-— 1 root root 649 Jan 14 15:58 /tmp/map
-rw-r—--r-- 1 root root 649 Jan 14 16:02 /tmp/map.new
L RER

map
-rw-r—--r-- 1 root root 1423 Jan 14 16:02 /tmp/map.txt

5) HUFTHICrush Map FH RIHEENE A,

[root@host-192-168-0-18 tmp]# ceph osd setcrushmap -i
/tmp/map.new

6) W B Crush Map%& il # #)Crush Rule.

[root@host-192-168-0-18 tmpl# ceph osd crush rule dump
[
{

"rule id": O,
"rule name": "replicated ruleset",
"ruleset": O,
"type": 1,
"min size": 1,
"max size": 10,
"steps": [
{
"op": "take",
"item": -1,

"item name": "default"

by

#i#



"op": "chooseleaf firstn",

"num": O,
"type": "osd" 4O BHN
osd ####
Yo
{
"Op" : "emit"

7) )& Pool, EEPGHIIRA . BLEPGIEH M T

s “cleantactive” RS, (MR ZES)

MY L
=

M S O R IR SR SE U SR, R AIE
OSDHIEE KT EE TR E WEIAE, Wit A Ge Rk Al
g N



13.2.3 PGJa] &

PGECeph LI EHLHLIT, PGIRZA M 1 Hd 1Y
HYORAS o FHXIPGRE UL I &, I T #EAT fa] B 45

1. PO

EERINEE T, SHGM0SDAAPCE B 24, 3K
HPMRE S ER, R,

[root@host-192-168-0-18 tmp]# ceph daemon osd.2 config
show | grep pg warn
"mon pg warn min per osd": "30", ##4 OSDm/NET

PG



kR

"mon pg warn max per osd": "300", ### OSDEANE.
PG
ik &

"mon pg warn max object skew": "10",

"mon pg warn min objects": "10000",

"mon pg warn min pool objects": "1000",

=10SD 73 A AN 2 TR B BRER , - Ceph#RAEIRAS i
=R EERER

[root@host-192-168-0-18 ceph]# ceph -s

cluster 030c5768-12fe-4645-976f-c5153a8add91

health HEALTH WARN

too few PGs per OSD (2 < min 30)

monmap e€2: 3 mons at \ {host-192-168-0-
16=192.168.0.16:6789/0,host-192-168-0-
17=192.168.0.17:6789/0,host-192-168-0-
18=192.168.0.18:6789/0}

election epoch 3860, quorum 0,1,2 host-192-168-

0-16,host-192-168-0-17,host-192-168-0-18

osdmap e54: 3 osds: 3 up, 3 in



pgmap v2846: 8 pgs, 1 pools, 0 bytes data, 0 objects
104 MB used, 284 GB / 284 GB avail
8 activetclean

n Eal, BRI Pool HIE%E T84PG, 53X
AT BOSDHIPGE /N FEHE (300 o ik, wrblidid
R A RAE B B K Poo | [RIPGER T Bk 2,

[root@host-192-168-0-16 cephl]l# ceph osd pool set test
pg_num 40

set pool 5 pg num to 40

[root@host-192-168-0-16 ceph]# ceph osd pool set test
pgp_num 40

set pool 5 pgp num to 40

VAT X
=

BEAPGEL IS i, [RIR Ry ZAECAPGP IR, BRIA
ORFF— B A

2. PGEUL LI

DL 55 FPool HPGH A FR i 3R 4 7 17 13 1A
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(2) KRFIHHELIRBUE U

THR R A RPLZAE 2R IR TT o K2R IR
Jire N 1 #e R CRUSHEA IR . TR AT R )5, K2
XA RMBHIPIA20CREUE, W R a5 R B0
2UCRHEHI25%, NEFBCRRI2UCRAE N A 45 R,
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(3) HAth i W

BT R A NI B R RN LR G 2 2
PIPG, MM SEILE I 5] A ESAN0SD ., [F R R
H R Yo ERecoveryBackfi 11 HI B {5 K APG/0SDEL
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fib AEIEERIRZS T JPool, 1X%Pool AR I A 5t
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CPUZ K
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K13-7 PGHLRIHERG HE

3. PGPH 2&

EOSDEEZ T0WE Rt e, a5 % Bl R 8 R
FHAMKZE, SHEA0WHZE, 7] LLUE Ceph health
detail =15 2ZMBIAIME B .

32 ops are blocked > 32.768 sec on osd.3
32 ops are blocked > 32.768 sec on o0sd.3
1 osds have slow requests

i EArR, T0iERESLEOSD. 3 F g% 7. @il
BN N osdiEFE, —MIEN Tt REibosdE sz
WBHZERTT0,



root@localhost:~# restart ceph-osd id=x

1. PGB E

CephffJscrub/deep scrubsefEfEH iy 1Y B Al
FHEERIThEE, eIl XTobject#ITHRIEE . T
HRATHF 77 2okRMEE

1) FRBIPCHTERINE

[root@host-192-168-0-16 cephl]# ceph health detail
HEALTH ERR 1 pgs inconsistent; 2 scrub errors

pg 17.1cl is active+cleant+inconsistent, acting [21,25,30]
2 scrub errors

A7, PG 17, 1cl HETHIAI B AEOSD 21, 25,
30_F

YRu] DL E B ceph pg repair 17. lc1 EH /N
HEE, FHFEIRIZEEHRANL,

2) FREBHETE



AN HJOSD H AR B, FRBIFHRISER, Wigrep-
Hn’ ERR’ /var/log/ceph/ceph-osd. 21. log. 1R HE
S IR 17, MZgrepfUE. Zgrepn] LN E4 L%
SO AT IR U DU FE

log [ERR] : 17.1cl shard 21: soid

58bcclcl/rb.0.90213.238e1£29.00000001232d/head//17 digest O
!= known digest 3062795895

log [ERR] : 17.1cl shard 25: soid

58bcclcl/rb.0.90213.238e1£f29.00000001232d/head//17 digest O
!= known digest 3062795895

MHEEE, objectfiE (digest) AMNIZN
3062795895, {HEZBREIAZO.,

3) BN F
MHBEEER, RIMCSREBUW TN ER.
o 0PG5 217, 1cl,

« OSDIFJIDAZ21,



« object 4 FFe

rb. 0. 90213. 238e1f29. 00000001232d.

B2 T RIRATTRAL Elob jec t T HAR S BT FEAL & -

[root@host-192-168-0-16 cephl]l# find /var/lib/ceph/osd/ceph-
21/current/17.1cl head/ -name
'rb.0.90213.238e1£29.00000001232d*" -1s

671193536 4096 -rw-r--r—-- 1 root root 4194304 Feb 14 01:05
/var/lib/ceph/osd/ceph-
21/current/17.1cl head/DIR 1/DIR C/DIR_1/DIR C/rb.0.90213.23
8e1£29.00000001232d_head 58BCCIC1 11

N BATTAT LR AR

« LN ZAG IR — T XN object B R/,

« LN RGP — T XN object FIMD5HE

4) B EE,

g

1= 1L F 41 Robject HJOSDIEFE



« HEE DR ceph—0osd—1i—f1lush—journal.

- BEEAE =R object,

« JEB0SDIHFE,

« FHceph pg repair 17.1cl,

VR
VEE

OVL EBAEX T =ZRIARERIRE 1K, K=
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2016-01-18 13:38:13.827945 7£f451a75f880 -1 journal
FileJournal::open: ondisk fsid 00000000-0000-0000-0000-
000000000000 doesn't match expected 519c4bd7-c358-4123-b901-
lad477a1d985, invalid (someone else's?) journal

2016-01-18 13:38:13.828130 7f451a75f880 -1
filestore(/var/lib/ceph/osd/ceph-1) mount failed to open
journal /var/lib/ceph/osd/ceph-1/journal: (22) Invalid
argument

2016-01-18 13:38:13.838268 7f451a75£f880 -1 osd.l 0 OSD:init:
unable to mount object store

2016-01-18 13:38:13.838320 7£451a75f880 -1 ** ERROR: osd
init failed: (22) Invalid argument

DL EER, OSD IDALN N HESRIL T a8,

FEOSDERE I fize,  an 2R I%A T sy H &4
SRR RS — N XAEHEH. BAREH
HER/NA5GB, AILLEIE “osd journal size” (HLAL
WMB) FERCE AR HE RN LT & #0SDXY



N TR ) XA, SH— 1N X (/dev/vdbl) BN
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[root@host-192-168-0-17 ceph-1]# 11 /var/lib/ceph/osd/ceph-
1/

total 44

-rw-r—--r-- 1 root root 517 Dec 25 18:04 activate.monmap
-rw-r—--r-- 1 root root 3 Dec 25 18:04 active
-rw-r--r-- 1 root root 37 Dec 25 18:04 ceph fsid
drwxr-xr-x 29 root root 449 Jan 18 13:42 current
-rw-r--r-- 1 root root 37 Dec 25 18:04 fsid

lrwxrwxrwx 1 root root 58 Dec 25 18:04 journal ->
/dev/disk/by-partuuid/debb63d8-168b-4ec2-a9c4-dlbd45157ach

-rw-r--r-—- 1 root root 37 Dec 25 18:04 journal uuid
—rW-—————-- 1 root root 56 Dec 25 18:04 keyring
-rw-r—--r-—- 1 root root 21 Dec 25 18:04 magic
-rw-r--r-- 1 root root 6 Dec 25 18:04 ready
-rw-r--r-- 1 root root 4 Dec 25 18:04 store version
-rw-r—--r-—- 1 root root 53 Dec 25 18:04 superblock
-rw-r--r-- 1 root root 0 Jan 18 13:42 sysvinit

-rw-r--r——- 1 root root 2 Dec 25 18:04 whoami
[root@host-192-168-0-17 ceph-1]1# 11 /dev/disk/by-
partuuid/debb63d8-168b-4ec2-a9c4-dlbd45157ach  ## HEiER it

G0



vdb2 ##
lrwxrwxrwx 1 root root 10 Jan 18 13:39 /dev/disk/by-
partuuid/debb63d8-168b-4ec2-a9c4-dlbd45157ac5 -> ../../vdb2

[root@host-192-168-0-17 ceph-1]# parted /dev/vdb print ##
HE

vdbf 7 [X 3%

##

Model: Virtio Block Device (virtblk)

Disk /dev/vdb: 107GB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name

Flags
2 1049kB 5369MB 5368MB ceph journal
1 5370MB 107GB 102GB xfs ceph data

FEME A O PF PR A RS2 &, AT AT BLE A40SDIY
&, SEBMBEOSD, fHZ Bevs IR TAF.

[root@host-192-168-0-17 ceph-1]1# ceph-osd --mkjournal -i 1
#H4 HN



OSD 1 WH

##

HDIO DRIVE CMD (identify) failed: Inappropriate ioctl for
device

2016-01-18 13:39:12.566595 7f6482eb8880 -1 journal check:
ondisk fsid 00000000-0000-0000-0000-000000000000 doesn't
match expected 519¢c4bd7-c358-4123-b9%01-1ad477a1d985, invalid
(someone else's?) journal

HDIO DRIVE CMD(identify) failed: Inappropriate ioctl for
device

2016-01-18 13:39:12.632742 7f6482eb8880 -1 created new
journal /var/lib/ceph/osd/ceph-1/journal for object store
/var/lib/ceph/osd/ceph-1

EHT R BI0SDIAE, WUEREERERIRES, —VIIEH

[EIJOSDN iZBEWS Ja 8l . WRAKRBERIIEZ), WTULEE
OSDIH & (HHENLog)

AN



T, FATAT LI H B . Eeian i FoSD
G2 B i SSD H B SR m M fie .

T IR R

e [root@localhost J#for i in noout

nobackfill norecover:do ceph osd set$i:done., #fH#

W BEOSDHIAE =R, Bk BELK & 5 & st

« [root@localhost™ J#rm/var/lib/ceph/osd/cep

h—1/journal. ##ilERERIAR) H B C4#

e [root@localhost ]1n—
s/dev/sdel/var/1ib/ceph/osd/ceph—1/journal. t#
G i H BB, Hrpsdel/2SSDIY—4r [X ##

e [root@localhost” ]ceph—osd——mk journal—i

0. ##iyEEr I HS8#



2. HRAE A

CephZE T 72 3 T B A58 4 1) S ) AR 93 A AT
fitio FECephBEfEHL, e UL OSDAF il i A4 1T i
o DA FRATT a0l G e B 8 A A 47 ] 22 1) 0 B

PRI A B 5| AR OSDREFEFE AR, EFEHIOSDIRAS
pric “down” , ZidBHIETE] (BRINZ300s) , BEHF
SHEHNRER L, BT, THaAPGKR
SAEFRT, ceph - skt FIFEEEE(E B

2016-01-18 17:23:17.199952 mon.0 [INF] mdsmap el: 0/0/0 up
2016-01-18 17:23:17.200516 mon.0 [INF] osdmap e€l53: 3 osds:

2 up, 3 in
2016-01-18 17:23:21.099109 mon.0 [INF] osd.l out (down for
39.708968)
2016-01-18 17:23:24.495881 mon.0 [INF] osdmap el54: 3 osds:
2 up, 2 in

2016-01-18 17:23:25.672629 mon.0 [INF] pgmap v3286: 32 pgs:
25 active+t+undersized+degraded, 7 activet+clean; 99356 kB
data, 264 MB used, 189 GB / 189 GB avail; 110/296 objects
degraded (37.162%)

2016-01-18 17:23:29.527248 mon.0 [INF] osdmap el55: 3 osds:
2 up, 2 in

2016-01-18 17:23:30.977928 mon.0 [INF] pgmap v3287: 32 pgs:
25 active+undersized+degraded, 7 active+clean; 99356 kB
data, 264 MB used, 189 GB / 189 GB avail; 110/296 objects
degraded (37.162%)

2016-01-18 17:23:34.479672 mon.0 [INF] pgmap v3288: 32 pgs:



2 active+degraded, 23 activating+degraded, 7 activetclean;
99356 kB data, 264 MB used, 189 GB / 189 GB avail; 28/296
objects degraded (9.459%)

2016-01-18 17:23:35.002622 mon.0 [WRN] reached concerning
levels of available space on local monitor storage (25%
free)

2016-01-18 17:23:35.875659 mon.0 [INF] pgmap v3289: 32 pgs:
18 active+degraded, 12 active+clean, 2
activetrecovering+degraded; 99356 kB data, 273 MB used, 189
GB / 189 GB avail; 160/296 objects degraded (54.054%); 2430
kB/s, 4 objects/s recovering #H#IEAEATIRE

ik

1) N 1R RN IR #2 36 1) S A P e 15
Ui, BASGImIS K PIERS, 725 HI0SDESIN 76 e
JEE)

[root@host-192-168-0-17 ~]# for i in noout nobackfill
norecover;do ceph osd unset $i;done

2) BENBEIE A AT AL, #IE0SDEER A H
Ko



[root@host-192-168-0-17 ~]# umount /var/lib/ceph/osd/ceph-1

3) fUHERIOSDM crush map % Pk .

[root@host-192-168-0-17 ~]# ceph osd crush remove osd.l

4) MIEROSD. 1A EZE4H

[root@host-192-168-0-17 ~]#ceph auth del osd.1l

5) MEERE B EOSDAN R, BbiSiE it ceph osd
treeBx AcrushZify, HHfosd. INZEAENFEE T o

[root@host-192-168-0-17 ~]1# ceph osd rm osd.l

6) 1EFNL_ERFHIR B BFAEEL S, AH NN
7 (Banyvde) 5 fFadminy 5L, #IiLceph—-deployis
T RI0Sh iy H&E4rIX, AWML HESR, HiTiR

FED o



[root@host-192-168-0-16 cephl]# ceph-deploy --overwrite-conf
osd create --zap-disk host-192-168-0-17:vdc

[ceph deploy.conf] [DEBUG ] found configuration file at:
/root/.cephdeploy.conf

[ceph deploy.cli] [INFO ] Invoked (1.5.24): /usr/bin/ceph-
deploy —--overwrite-conf osd create --zap-disk host-192-168-
0-17:vdc

[ceph deploy.osd] [DEBUG ] Preparing cluster ceph disks host-
192-168-0-17:/dev/vdc:

[host-192-168-0-17] [DEBUG ] connected to host: host-192-168-
0-17

[host-192-168-0-17] [DEBUG ] detect platform information from
remote host

[host-192-168-0-17] [DEBUG ] detect machine type

[ceph deploy.osd] [INFO ] Distro info: CentOS Linux 7.1.1503
Core

[ceph deploy.osd] [DEBUG ] Deploying osd to host-192-168-0-17
[host-192-168-0-17] [DEBUG ] write cluster configuration to
/etc/ceph/{cluster}.conf

[host-192-168-0-17] [INFO ] Running command: udevadm trigger
--subsystem-match=block --action=add

[ceph deploy.osd] [DEBUG ] Preparing host host-192-168-0-17
disk /dev/vdc journal None activate True
[host-192-168-0-17] [INFO ] Running command: ceph-disk -v
prepare --zap-disk --fs-type xfs --cluster ceph -- /dev/vdc
[host-192-168-0-17] [WARNIN] DEBUG:ceph-disk:Zapping
partition table on /dev/vdc

[host-192-168-0-17] [WARNIN] INFO:ceph-disk:Running command:
/usr/sbin/sgdisk --zap-all --clear --mbrtogpt -- /dev/vdc
[host-192-168-0-17] [WARNIN] Caution: invalid backup GPT
header, but valid main header; regenerating
[host-192-168-0-17] [WARNIN] backup header from main header.
[host-192-168-0-17] [WARNIN]

[host-192-168-0-17] [DEBUG ]

Rk e e A A g A g b b b b S db db db S Ib b b b b i e dh G db g b b b i i S S dh A S b b b b S S e g IR I S b b i b i d g g i Y

Rk i 2 S G db Ib b b b b b g 3 4

[host-192-168-0-17] [DEBUG ] Caution: Found protective or
hybrid MBR and corrupt GPT. Using GPT, but disk
[host-192-168-0-17] [DEBUG ] verification and recovery are
STRONGLY recommended.

[host-192-168-0-17] [DEBUG ]

Rk b 2 2 dh  dh Sb Ib b b b b g db db db Sb Ib b b b b i 4 db db Sb Ib b b b b b J 2 db db Sb b b b b b d 2 g Sb Sh Ib b b b i S db b Y
R e g I g g db I b b i i g 3 Y

[host-192-168-0-17] [DEBUG ] GPT data structures destroyed!
You may now partition the disk using fdisk or



[host-192-168-0-17] [DEBUG ] other utilities.
<!

>

[host-192-168-0-17] [DEBUG ] The operation has completed
successfully.

[host-192-168-0-17] [WARNIN] INFO:ceph-disk:calling partx on
zapped device /dev/vdc

[host-192-168-0-17] [WARNIN] INFO:ceph-disk:calling partx on
prepared device /dev/vdc

[host-192-168-0-17] [WARNIN] INFO:ceph-disk:re-reading known
partitions will display errors

[host-192-168-0-17] [WARNIN] INFO:ceph-disk:Running command:
/usr/sbin/partx -a /dev/vdc

[host-192-168-0-17] [WARNIN] partx: /dev/vdc: error adding
partitions 1-2

[host-192-168-0-17] [INFO ] Running command: udevadm trigger
--subsystem-match=block --action=add
[host-192-168-0-17] [INFO ] checking OSD status...
[host-192-168-0-17] [INFO ] Running command: ceph --
cluster=ceph osd stat --format=json

[host-192-168-0-17] [WARNIN] there is 1 OSD down
[host-192-168-0-17] [WARNIN] there is 1 OSD out

[ceph deploy.osd] [DEBUG ] Host host-192-168-0-17 is now
ready for osd use. ## osdUZ&IMALEH
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[rootRhost-192-168-0-17 ~]# for 1 in noout nobackfill
norecover;do ceph osd unset $i;done
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« XF TAEER I IFICRUSHEE A4 ) CephBEAE, {RIUFFCE
S Atceph. conf B Fosd crush update on
start=falsei&T0, FFFJOSDALIHIIAN, EiLwr4F0SD
e 2 )5k B Bucke t A B s B, HridinpI0SDLBRIA
fEHost/Z4K 1 .

« NFFERT/OMEREMI 520, I ACRUSH MapJOSDAX
HAJIEE N0, IRGIBETNIN. B2 Nceph osd

crush reweight {osd-id}0.
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