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I I X B B A5 P I A A i, T LUK 5 AR, R HIR Bt TR At
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ZFSSA 7120 f&— /NP dilas, nridft 55 ENL e R ILR A =M kR . & nl A
BB NEA 3.3 TB ] 177 TB WRMEA R 73 GB WIS RN, SR Z Rl
L 1 Gby 10 Gb BOBL @ E B O X% INAFAE 3 AT U7 ) o 5 BRSO ENL &1 B #5,
AVGEIT 10 Gb #0950 NFS FL5. 7120 ArlCA 4 A~ 1 Gb W80 . NSRRI &0
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ZFSSA ZERERHE T RIGMIMC BRI, A E R iR AL RMAN KEBCE, DAEHE S
T DUK W2 O B 5 N A EUCERE, R CRFF A A . 7E A E LS (RAID-Z2) 17t
HE Y NFS HER g S (b B MR R AT A I . FRATPKHRSE ZFSSA 7120 BEA — /N AT
10 Gb MK+ PANE AR B3R g8 A1 12 4> 2'TB 8¢ 3 TB HDD (T4l /766D -

AT LM I T Web HWIYEAS - S BUT) BLE ZFS fAifix & 7120, AT DAEAE ZFS
W& BT CLI AT E . DU E BB 7 ©AF N root HIF FRAEH H1 4%
SX#| BUL. BUI URL #H NP FEA:

https://<ZFSSA 4 FREL IP Hitik>:215
BUT %5 B 5 R i 1 0 EA7 it Ve & T3 T FR) 8 48 S0
- M — ZFS fEf e 7120 7R A B AIRE A A P AR . AEZ D TTRERGIICE . AT
RLH . XA RIS . = A A LU BT B i k. i T 3RATIRIALE Oracle Hid FEHL
E TRy SERL AR K HlE W] AN AR, PRI IE RN LR RAID-22), XA LLSEHLE
RE S AT TR () i fe Vi BARFTBAER A 7120 RECE 2 M, (HiR R E H
MFAES .

- 5 Configuration->Storage

- 7 Available Pools S5 NS (+)

- NI T— B (41 Pool-0) , AAJEHLT Apply

- fE“Verify and add devices”JiF [, EFEFR Boot BN & SN A HiAth HDD

- Bii“Commit”

- FEF—ABid b, HF Double HHARRLLS A7 fif L B AT

- Bii“Commit”

< 3L ZFS fEE A 7120 SCHF NFS. CIFS/SMB H1 iSCSI MMM, LA BA—A
AL R B IEIE . Oracle 20 FENLAENSIZ 1T NES U R G5 7 i i — A = BE AL ALAR
A, FRA ANFS, [ NFS 2 I HHE Oracle HE FENL AR 1 H brsg — 500 H 2R 1
SRIESE . NES Ll 2 AN RT3, ZRHAE Oracle B4 FERL &40 10 H
br, BT R HE:

« Database record size: 128 KB
- Synchronous write bias: Throughput

- Data Compression: BN Off M]3k HAEVERE, &E N LZ)B ol R iFigiTH &
N Oracle B FENL A8 7€ ) NEFS LS HBUR T 34T RMAN #4310 7€ SLHIARSS
HORI RMAN JRIE 2L
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HH, B RMAN HIERCE 1 NFS R ARAGRERTE. 53T FRA W& HACE
—FE, BEIRSSAECE P RMAN 812 — MR . 4T RAC BCE, A I
RMAN GHIEAPYA LI RORIR S . NFS L2 g T Bi—AIiH, Bk, &ATE%
SE AN, ARJE R SGZIH A 3L

- {£ BUI H:

- i Shares->Projects

- LEZEU Projects TG, i Al —id FA WIS (+)
- BNIUH & F, K5 Hidi Apply

- {£ Projects B AT H 2478, SR H 7 General

- 4 Synchronous Write Bias B’ Throughput, 4 Database record size BN 128K, 1
P 75 Z2¥ Data compression 1% B A Off 8 1L.Z]B.

- PHEEIUH AL BB

- Hiili Apply — BL{EXT T ODA &L =4 7 — i H

« B BIR Filesystems &%, Hii“Filesystems” 18 55U IS (+)
- AL LR

- WU, AR T IS BRI

- #f Apply

- FAlg =

- NI Properties T 2 55 (3 H R B R4 B

- MEECE — AT R 7120 Bo B B A TER 2 4 10 Gb MR 1% B DA ol A, 4
A I A5 P R SR A A I (LACP) B TP £ B$42 (IPMP) 48 fE—it. —Mokid, mILh
£/ LACP Sk¥gmithfe, (/4 1PMP ki . LACP FE—o[ffH LACP HiARSE
B i 1 2 1) 5 B A 2S e bL, T IPMP AN B L TR LG E . kA, ZFSSA
7120 FHJ 10 Gb i FAf AR #2EHE, BN H S Oracle 24 FENL B B — MR 5545 AH %
B, AMEHZEAL, Oracle BHRENLS 7120 Z [AMEH 192.168.% A 0] B H )5 FH P 28458
i E B2

7£ ODA HEHHIZPBHACE dNFS

TERA ODA R4 b, NABKREA RS ZSI Jete/fstab S, DMELEREAS RS 25 LA
B ER S F 4 ZFSSA 7120 FA @A L=,
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1. mkdir /mnt/backupl /mnt/backup2 /mnt/backup3 /mnt/backup4

2 Y% Jetc/fstab, fHHA SN ERIIMPIGE . R
192.168.2.1:/export/ ODA /backupl on /mnt/backupl type nfs
(rw,bg,hard, nointr,rsize=1048576,wsize=1048570,tcp,nfsver=3,timeo=600)

3. KA “mount —a” PAIZEX fstab

4. FRAE T Z R B PTG AL/ AR (chown/chmod)

Oracle F0¥zFEA — A% I NFS & i, FKA Direct NFS 8¢ ANFS. WS A# ] dNFS, w1
KRAHEE Oracle FHl EE NFS FLZEH 1/0 HFit &,

T IHBEEA AU B ANFS:
1. RAEEA RS 28 _E B Oracle B4 22 52451
2. FERE RS 2% FAE N oracle FH P R LA T a4

$ make —f $ORACLE_HOME/rdbms/lib/ins_rdbms.mk dnfs_on

3 AEREA IS5 4 LAV — 4408 SORACLE_HOME/dbs/oranfstab HISCHF, (A& —L5%
H, X% HIERTE 7120 B o I

server:zfs-server
path: 192.168.2.1
export /export/ODA/backupl mount:/mnt/backupl

export /export/ODA/backup2 mount:/mnt/backup2
expott /export/ODA/backup3 mount:/mnt/backup3
expott /export/ODA/backup4 mount:/mnt/backup4

4. BT R SRR S5 4% LT Oracle $35 e 5451

PAT RMAN K, PLUF SQL £ if n] 5641 /2 751 ] dNFS:
select * from v§dnfs_servers;select * from v§dnfs_files;

RO AT Ll B R R 0 P AR BE R S R .

1% RMAN B2 & A{ER ZFSSA 7120
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N T # A I RE AR O 1 R B R RO R B, & ENAE RAC 11 RUZ (8P 70 A1
1. 9B RMAN JHIE/NFS HE80R 81 — MR Ss,  DAAE I RO SRHE T mi_RIsAT:

$ srvctl add service —d <dbname> -s <service namel> -r <instancel> -a<instance2>
$ srvctl add service —d <dbname> -s <service name2> -r <instance2> -a <instancel>

N IE
srvctl add service —d isr —s istsvcl —r isr1 —a isr2

srvctl add service —d ist —s istsvc2 —r ist2 —a ist1

2. JABN RS

$ srvetl start service —d <db_unique_name> -s <service_namel>

$ srvetl start service —d <db_unique_name> -s <service_name2>

N IE
srvctl start service —d ist —s isrsvcl

srvctl start service —d isr —s isrsve2

i ZFSSA 7120 1E 4 H AR AU FE 2% 0 APk 2 SRS SR T- #8540 B AR H FRA M 1)
RMAN 774 . RMAN iz17H 1] ALLOCATE CHANNEL 54 Z L 7120 EAIZ 1) NFS
R AENE R, AN, BT EERDCEN RS MES ARG N ERy)
i, RS stsvel HE AN /mnt/backupl, RS isrsve2 ¥ E AN /mnt/backup2. WREFAN RS
FEAFBIIRSS 2% Bz AT, 4 RIS A P R 55 2 BRI SR G RMAN #1048 .

A

run {

allocate channel oem_backup_disk1 type disk format '/mnt/backupl/%U' connect @istsvcl’;
allocate channel oem_backup_disk2 type disk format '/mnt/backup2/%U" connect *@istsvc2’;
allocate channel oem_backup_disk3 type disk format '/mnt/backup3/%U" connect ‘@istsvc3’;
allocate channel oem_backup_disk4 type disk format '/mnt/backup4/%U' connect ’@istsve4d’;

backup as BACKUPSET tag '%TAG' database;
backup as BACKUPSET tag '"%TAG' archivelog all not backed up;

release channel oem_backup_disk1;
release channel oem_backup_disk2;
release channel oem_backup_disk3;
release channel oem_backup_disk4;

}
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T ZFSSA &P ECE Rt EE(E

AR RAC BCE 1 Oracle K8l PENL LI REEL & i, R LUAE AT DN S0 -
o EFPIASSES], TFAEIREAS ST A RMAN JHIE
« NEAHEIE LT H A NFS H#0H
o AREL[AREAD SEBIERINEE 2 1) RMAN JEIE LR M ERE -

ERF 12 TB 7120 FEE W) Oracle 3R FENL L, AP RAC LB, BASSLH £ H B A
RMAN J#iE, SRR T mEAmiER

FHHEE ERIEE
(TB/NE) (TB/NE)
10 Gb, ZER/NY = (8] SEE Sk T4 1.2TB 0.6TB
=W =gl
B ESEEk

M Oracle Secure Backup SLEUMERA . HEH B ETIERNTEE S0 . [R#HT]

Oracle Secure Backup 5 RMAN %M, AL EIE FERLA &0 . R Oracle
Secure Backup BEATHET #47, W28 IR AL TIRE . 28 = T3 B B A it ot
Tift.

£ Oracle Secure Backup FR%#3 LB B RERTE MY (NTP) BE#IE. [#F]

iR Oracle Secure Backup & HE/ /1 Bk %5 4 0 NTP & GRS EHZITIHALE NS
Oracle %45 FENLAE FIAH [F] F) AR . Oracle Secure Backup AR 204 e 15 AU IS [ AT A
b, AHEFEFEFARYE Oracle Secure Backup B H RS54 BN AHATIE .. tnFIXHA REA
IS TA)AS— 35, ARV R B AT e 4EiR .

BEERATIUKMETICELKM, [#iHE] [ZFSSA]

A el ZFSSA & FFE 11,V BRouS 2 7 g ) X 28 BRI . 162 IR, T % ODA |
AR DAL R
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BB EIEMLEEED (PN, B3 Oracle Secure Backup REEMEZIL Gb 1 10 Gb ML= E. [#H)

OSB H B IEMZ5H: 11 (PNT) B & OSB H T il ke £ 1 B & i = 1 B S 40
P B IR BN S LG, A B %S . BE PNI I, E0%425H RDS
P, BOAIZBEETE OSB 10.4.0.2 BV T8 FRAS, Z I B PNT & & — RN &
S, AR RDS MAECEHT, TEE OSB B HLR %48 LT L R4

# obtool setp operations/disablerds yes
# obtool setp testing/supressrdma yes

AT E A, ¥ RMAN fit B % B N FILESPERSET=1. 1§ BACKUP ...
FILESPERSET VAFRERANEMEF MR AU . WEN 1 7T DI S5 s ik
JR A

AN HFEENHREE - RVAN BEFHRMEHFRFUIREEER. (]

Tty X B A5 R RE AR R AT BE R R T 57t o AR Id R B SR B AR SR L I 4 e A S dls ) AN [F]
AN TR, 7R 0 2 Bl e 0 IR 4 (R, W SR B 8 IR i K R A A
o TRINEE 2 HIRET SR B 45 F0 RMAN B IE T AR R & VERE,  ATSE 2 B/ B 55 25
2 RATIfE

HERBRIBESH L ETHERENEMEE Oracle RAC JRS . [HHF] [FRA][ZFSSA]
N TSI R AR T S R R EE YR, NAE RAC 5 52 8] Y5 40 A1 & £
o WBHSUMZ, THARAIE RAC RESITELIE LS.

i%E DB_RECOVERY_FILE_DEST SIZE, i&EREREXMATAZE. [FRA]

B R VAR A H S SO R A BT A R SO S AN IR R X . Fo s 0 R R A
A AR LA RN H B Cansis T N BV D S8BT A RG2St . B
i, WEE NSNS Z S E R E N SR N.

Ubah, WRZAEE EE L ORI ER X, T 2R R 43 e 25 25 A B i 11 2 ) s /N Tl
B R NS A] . TBEIER, Oracle 8 FENUEACH DB_RECOVERY_FILE_DEST # &
N +RECO.
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Bilhn.

SQL> ALTER DATABSE SET DB _RECOVERY FILE DEST SIZE=30G;

£/ RMAN HEEZRFIREMERER. (7] [FRA] [ZFSSA]

Jet FE B PR DA SEE IR RS B % o A BB SR B, RMAN 7R G 3 B & A i A2
PR AR B O . B SO ER BR B L T AL T 2EHRAS o 76 &40 3 (R AN BRAT 58 B i <C
PR B SR AR K, R TE PR IR 4% 2 TN A — /NGl 23 500 Bk A B e i 1 o
U AR £ A SRS L S B A0y, AR LU PR BSOR . R SR B AN 2 B e AT
WA AT A 4. WE, EYIEHLE 5 IR /> T Y o R SO AR & . @ UG AT
W, AW IR RS0S4 50 5% 1 i ] o

filan .

SQL> ALTER DATABASE ENABLE BLOCK CHANGE TRACKING USING FILE '+RECO';"

ERSME RVMAN HRE B R. (8% [FRA] [ZFSSA]
B2 W._(Oracle 2095 /% 85 (0 IR 1 7557) , 1A X RMAN 15 BEEMHE Z(E R

MRFERAE=Z SN RERENE, WEEAMEERE. [#F]

WHRAEAE Oracle N FUE BN MMV), IEBCRMER R T E Rt . K25
RS HBAE Oracle £ FENLIA L b X Fo= it 47 7 MAAEGIE, RISk Rest an e R A 1 Gb
B 10 Gb W45 (1 4 88 RE P2 AR 1. H TR, RMAN MU BRAE R ovmv) i
Oracle BARENTLELTTIAE. MMV FEiFT Oracle Database llg% 2 W (11.2) A1 Oracle
Linux tAiE,

FSEGUER 1 E 4 4 RMAN B8, [FRA] [ZFSSA]

REZBIER T, BANEIEERSZRMEH 2 > RMAN BIEREW 7. A0 EifnE, @y
£ 5 ) CPU KT 10%, A LUK CPU BT 4277, Wil 2% 47 4% 1 7 726 4
S 2 A Ay R . A B B S B B, W @ IE DT 41

B RMAN [E45 [FRA]
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Oracle 11g 5§ 2 GIN T RAEHIELIN, 7TCLH TR RMAN &0 o 1R 500 . K464
S BASIC. LOW. MEDIUM A HIGH, RN AR A2 55 % 1 7 i 5 A e S 0 s 4 72
BRI M. B, RVER, £/ LOW. MEDIUM Al HIGH %3k EA Advanced
Compression VPRl FRATTEE Y Oracle F P X R4 vk gk 47K, ARG e T &
B T R 48 90 .

£ 865 GB Hdli 2 EHAT AR, fERERGINEL T &0 SR KLN 41, HEL
fi B 2 [¥) CPU AR R4 £ 2 1)

SEeS

Oracle HHEEFENIF2E T 5 Oracle HHEFE RMAN) (1545 %y B2 B LA S - F 44 H AR . 4l
FRHA B A P fiid ) B SR B AT HRE, AT DUMRAE Oracle B FERI#54r « 3E S AR
HHE. WAHBAR &0 B &ED, SMIERXZF . A& MHEAN FRA, THAME
HUAIAEELE NAS (RESD) b, WTAEMEERT . EEEA M PERE A 1.2 TB//NSF (ZFS
EEEE DY) « 1.9 TB//IMF (Oracle StorageTek SL150 #) % 2.5 TB/hr (AHh FRA
wD g,

Oracle ZFS fFifi B4 NFEHE Oracle Hd FENL LIS AT FIHHE e i AN BOE 2 25 0 4R Ry
IPMME T 5K Oracle StorageTek SL150 S HEAS H I PERE LA Stk — B4 2 1 RE 1
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PR : BCESITERIZFD

N T A IR AP ARSI T s IR R A O B, NAE RAC Y s [P 38 00 A 44
ke

(oS SEEE P R e e i

$ srvctl add service -d <dbname> -s <service name> -r
<instancel>,<instance2>

$ srvctl add service -d isr —-s isrsvc —-r isrl,isr2

JRBIRS

$ srvctl start service -d <db_unique name> -s <service name>

$ srvctl start service —-d isr —-s isrsvc

4% IS5 A AR INZE SORACLEHOME/network/admin/tnsnames.oraH, BAUEXS %
AT B S BT
ISR =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP) (HOST = hamms-scan) (PORT = 1521))
(CONNECT DATA =
(SERVER = DEDICATED)
(SERVICE NAME = isr)
)

X T RS, AR, W R

ISRL =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP) (HOST = hammsl) (PORT = 1521))
(CONNECT DATA =
(SERVER = DEDICATED)
(SERVICE NAME = isr)
(SID = isrl)

)

ISR2 =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP) (HOST = hamms2) (PORT = 1521))
(CONNECT DATA =
(SERVER = DEDICATED)
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(SERVICE_NAME = 1isr)
(SID = 1isr?2)
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BisR: BRI

XFF AT IR T AT, PRI IR VAR 0 S ] W IR . XA A
I TR A P 0 I AT R B R v R . B AT DA R LR ], AR 7 SR AT
8, INJEHRAF] shell A,

Wi &1 (RAC)

RAIA S BTN EIE (RO EAT O A PN KB s 24T 1) . IR R e
fir, HAAEIERH &,

RUN {

ALLOCATE CHANNEL chOO TYPE 'SBT TAPE' CONNECT='@isr';
ALLOCATE CHANNEL chOl TYPE 'SBT TAPE' CONNECT='@isr';
BACKUP INCREMENTAL LEVEL O DATABASE PLUS ARCHIVELOG;

}

R EIETE RAC BT T EP

LR (BsEf5lF1 RAC One Node)

IR JR oY P ANIETE, ARJE B T AR H S B R R B . A, AR MR
IHREMH &, XA RITIT B H SR AR o

ALTER DATABASE

MOUNT RUN

{

ALLOCATE CHANNEL chOO TYPE 'SBT TAPE';
ALLOCATE CHANNEL chOl TYPE 'SBT TAPE' ;
RESTORE DATABASE;

RECOVER DATABASE;

{

ALTER DATABASE OPEN RESETLOGS;

o BISATITIEIR, AU Bl R HERAE 5 — A A b, IR ER AT R T

MU B A& (RAC. RAC One Node F18sCf)
FEPATENEIAAT SATRIIRVE 20T, T B E &0 2R 4T B S5 e B
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CONFIGURE DEFAULT DEVICE TYPE TO DISK;

CONFIGURE SNAPSHOT CONTROLFILE NAME TO '+RECO/ISR/snap.cf';
CONFIGURE DEVICE TYPE DISK BACKUP TYPE TO COPY;

CONFIGURE DEVICE TYPE disk PARALLELISM 2;

CONFIGURE CONTROLFILE AUTOBACKUP ON;

RUN

{

backup as copy database;

}

MUYREIAITRE (RAC)

I IE 73 e A 12 2 S 1 P R FEE

run
{

ALLOCATE CHANNEL chl DEVICE TYPE DISK CONNECT ‘@isrl';
ALLOCATE CHANNEL ch2 DEVICE TYPE DISK CONNECT ‘@isr2';
restore database;

recover database;

}
startup;

T ZISATIMTIRE, UK HE B EE 3R AR A R, IR R AT R I

MU EIZAILE (RAC One Node FiEascf))

B JFATAT EAOIFAT AT, TR T RE -

CONFIGURE DEVICE TYPE disk PARALLELISM 2;
run

{
restore database;
recover database;

}

startup;

X E MR F MDA
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i FH I B iy & L A P 3R A A 2 R

CONFIGURE DEFAULT DEVICE TYPE DISK;
CONFIGURE DEVICE TYPE DISK BACKUP TYPE TO BACKUPSET;
CONFIGURE SNAPSHOT CONTROLFILE NAME TO '+RECO/ISR/snap.cf';
CONFIGURE DEVICE TYPE disk PARALLELISM 2;

CONFIGURE CONTROLFILE AUTOBACKUP ON;

Run

{

Backup database;

}

R T HENED

TEHAT RMAN 1EMVEF, AN BEIAERIN S N stdout, {H i H ] DL 5 1) 1) F 4N H &5
-, R o> % B G SO AT BLR BLAR R RN S IR R BN A B RR . EAh,
RMAN f# /] NLS_DATE_FORMAT 3548 &4k IR (/NI /53 /80D, iy el a] BT
W LIE AT B[]

SELECT sid, serial#, context, sofar, totalwork,
round (sofar/totalwork*100,2) "%
Complete”
FROM v$session longops
WHERE opname LIKE 'RMANS%'
AND opname NOT LIKE '%aggregate$'
AND totalwork != 0
AND sofar <> totalwork
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