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3.1 Backup & Recovery

3.1.1 Logging

1) 71889

7}. Transaction

o#7je] SQLEF-o2 FAHEE 7|EZ< AW 2 Unit of Work(UOW)o]gtale
stk 3 UOWW Y SQLEESS UOWEEA7HA] 1 Adjo] BFHAT 84
B 0 Z Databaseo] ¥FAH ALY 2 HAaHEY = 3 UOWU 2 SQLESLS A

=
AR FPAAY, 2 5 2 Ao FAH ook g UOW 9

F A8 A AL Consistency Pointgbal 3kt

. Commit
UOWU o] & SQL-#e] A2ldld W8S Databaseo] ¥WFY3s & UOWE
=

t}. Rollback
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}. Log

UOWUW Y 2E SQLEAo] Az)dld &L Databaseo] AAZE wredstr] Ao 1

H7 A% 9] Images YAZE 7|=F3] F+= File

v}, Recoverable

Database Recovery®l| Log fileo] A8% 4= 9= %95 Recoverable Database@}

uslm 12EA B3 H$S Non-Recoverable Database@}il sht},
(2) Log9 5
7}. Active Log : Log fileloll o}2 databaseo] W% %] & AW 7} 9= log
2|

1}, Inactive Log : Log file] 9] E A KW 7} Databaseol] ¥ % log
t}. On-line Archived Log : Inactiva*] Database log Directoryel] A%+ Log

&}, Off-line Archived Log : InactiveA] Database log Directory ©]%]¢] Directory®l] #

5= log



(3) Logging %4

H] nl &= Circular Logging Archival Logging
Inactive logE A&
el Inactive logE AAME-3}= 3HA] ¢Fal B HEo =M
Logging ¥ Recoverydll logs A&A7]=
logging "%
logretain off o]l logretain on®] iL
A userexit off A E] Y userexit on or off

(Database Configuration)

(Database Configuration)

Log file &% preallocate dynamic allocate
Inactive log *] | Reuse Archive
activr log =

Log full =4

logprimary + logsecond

active log = logprimary

A3 parameter

logprimary / logsecond

logprimary / loghead /

lognext

Backup W9

Off Line
Full Database

Off Line / On Line
Full Database /
Tablespace

Recovery =

Crash / Restore

Crash / Restore /

Rollforward

(4) Log File®] #g

7}. Log file> SO000000.LOGO Al S9999999.LOG7}HA] =2H4 o &2 Ab-g-¥ T,

1}, Logging "9 o] Archivaloll Al Circular®, T+ Circularo] A Archival2 H 7=

Log file< S0000000.LOGOI A8 Al AL-g-¥ T,

t}. 10,000,00071¢] log files t ARE3H Z-t-ol= SO000000.LOGOI A H-E thA] Ab-&-

=8

2}, Recovery®l log fileo] #&=H

9] log filek-€] thA] AlgH T}
w}. Archive LogZ deletedtd Error

225 mA 2 log filed Truncate¥ i, tf2 HE




(5) Logging®+2] WA

7}, Circular Logging®e = A #A

$ db2 update db cfg db™ using logretain off
$ db2 update db cfg db™ using userexit off

1}, Archival Logging®o. & A%

$ db2 update db cfg db™ using logretain on
$ db2 update db cfg db™ using userexit on
or db2 update db cfg db™ using userexit off

t}. DataBase Directory 3¢l

$ db2 get db directory on $SHOME
Local Database Directory on /home/db2inst1
Number of entries in the directory = 1
Database 1 entry :
Database alias = SAMPLE
Database name = SAMPLE
Database directory = SQLO0001
Database relese level= 6.00

Commit =

Directory entry type = Home

2}, DataBase Log file &2l

$ Is - lia $SHOME/db2inst1/SQLO0001/SQLLOGDIR




3.1.2 User Exit

7}. Archival logging 1S #3l#™ Logretain® 4~
[e)
=

=
=
U2 deviceZ olFAZ 4 St}

g7 2™ Archival file

1}, Database Configuration Parameter %%

, Userexitds=

$ db2 update db cfg db™ using logprimary 10
$ db2 update db cfg db™ using logretain on
$ db2 update db cfg db™ using userexit on

t}. db2uexit Program A3 module A4

- $HOME/sqllib/samples/c/db2uexit.cdisk® 2+¢] Directory®ll

Ay,

- db2uexit.c fileS A G3FA =43},

- xlc CompilerE ©]€3o] db2uexit 238 modules AA 3o},

db2uexit.c2

$ vi db2uexit.c
#define ARCHIVE_PATH
#define RETRIEVE_PATH
#define AUDIT_ACTIVE
#define ERROR_ACTIVE
#define AUDIT_ERROR_PATH
#define AUDIT_ERROR_ATTR

$ xlc -0 db2uexit db2uexit.c

$ mv db2uexit $SHOME/sqllib/bin

"/archive/"
"/retrieve/"

1

1

"/logback/"

HaH




3.1.3 Backup

(1) Backup 7§ £

7}.

71% : Local =& Remote node®l| ¢+ Database® ImageZ CopyslF+ utility

#gk 1 SYSADM, SYSCTRL, SYSMAINT Authority”7} 24

Backup Level
(7} Full DB backup : &4 Database AA 9 ImageE backup
(\}) Tablespace backup : &4 DatabaseW 9] 17] o] Tablespace Image

= backup

Backup Mode
(7B On-Line backup : Share Mode AYEjellA backup 23
(\}) Off-Line backup : Exclusive Mode®ol| 4] backup 4! 3}

Configuration Parameter
(7B backbufsz : backups 23§&}t
2 1024 page©|t}.
(4}) num_ioservers : backups A¥s+= F Data prefetch Y

Asynchronous [/OE 993l 1/0 Serverd <=4 7]E ke 3ot}

rr

5ot AVE-% = buffere] A7|ZA 7]E 4%

. Specific Processor

(7} Buffer Manipulator : database®Z%¥ backup buffer® backup imageZ
[/O3%}= processor®A] database@ 17§12 &3k},
(1P Media I/O Controller : backup buffer2%-8 Tape=9 EA device®

backup imageZ I[/O3}+= processorZA databaset} 17]% &A] 3l

A}b. Backup Image

(7} Database alias : backup®] t*to] = += database alias¥-< YEATH

(\}) Type : backup? typelZ “0' full database, '3'2 tablespace, '4'=
load copyE YERTE

(t}) Instance Name : database”} 43 Instance™ < UERHTE

(2}) Reserved : Reserved field2A] 3t ~0'o]t}.

(P Timestamp : backup®] 2 & ¥ timestampS YEFIATE.

(1P Sequential Number : File®] extensione UEUE dHHS



<L ZTAEF >>
1. Temporary ContainerE ¥3%3 Tablespacer Backup& 4 gt}
2. Tablespace Backup, On-Line, Backup< Archival Logging”}Ej ol A2t 7}5 35},

(2) Backup ¥d

7}. Full DB Off-line Backup
> Circular logging®] A4 Archival loggingo] Ay &

$ db2 backup database SAMPLE
Backup successful. The timestamp for the backup
image is : 1996090988811
$ Is -lia SAMPLE*
6212 -rw ——————- | instl 4242424 94 01
SAMPLE.O.inst1. 1996090988811

t}. Full DB On-line Backup
> Archival logging®]o]oF &

$ db2 backup database SAMPLE online
Backup successful. The timestamp for the backup
image is : 1996090988811
$ Is ~lia SAMPLE =
6212 -rw —————--— | instl 4242424 99 01
SAMPLE. 0. inst1. 1996090988811.001

t}. Tablespace Off-line Backup
> Archival logging®]ojoF &

$ db2 backup database SAMPLE tablespace xx01ldept
Backup successful. The timestamp for the backup
image is : 1996090988811
$ Is ~lia SAMPLE =
6212 -rw —————--— | instl 4242424 9€¥ 01
SAMPLE. 0. inst1. 1996090988811.001




2}, Tablespace On-line Backup
> Archival logging®]o]oF g+

$ db2 backup database SAMPLE tablespace
xx01det online
Backup successful. The timestamp for the backup
image is : 1996090988811
$ Is ~lia SAMPLE*
6212 -rw —————~- | instl 4242424 99 01
SAMPLE. 0. inst1. 1996090988811.001




3.1.4 Recovery

(1) Recovery &#H
-Crash Recovery
-Restore Recovery

-Roll Forward Recovery

7}. Crash Recovery
(b 7% : System Power failuret} Application error oA S o& <l
Database”} Inconsistentd A Ej7} ¥ -9 Active LogEs ™A A83o =
% Database AE]=S ConsistentdAl 4 A 7]+ Utility
(1) Agk @ 583 Authoritys= 8905
(th) Configuration Parameter : autorestart 7]3#%k2 “on'© 2 Crash recovery

7F 283 HF AsHOR recoveryddS A

}. Restore Recovery
b 7% A ANz AAE backup imageE ©]838}o] databaseE backup
FA1E] imagest FYSHA BT & A= ST+ Utility
h st
7, 7|5 SYSADM, SYSCTRL, SYSMAINT #Ag-Z @
L. A4 L SYSADM, SYSCTRL dAgHd e
(t}) Restore Level
-1 Full DB backup : 54 database A9 imageE restore
L  Tablespace backup : 54 database W2 17] ©]4+¢] Tablespace
imageE restore
=  Recovery History File : 7% database® recovery History file%t
restore
(H) Restore Mode
71. On-Line restore : Share Mode *JE|°|A restore
L. Off-Line restore : Exclusive Mode “JEJolA] restore
(mp) Configuration Parameter
71. restbufsz : restore® AdsH= FeF AFEEE buffere] Z7|EA] 7]
Hgke 10249 o] A o] T},
L. num_ioservers : restore® A3s}i= F< data prefetchtt

asyncronous [/OE B93l= /O serverd] MGz A 7|23 3o]t).



(v} Specific Processor

1. Buffer Mainpulator :

restore buffer=25-F database® backup imageZ

[/O3}l= processor®A] database® 170 &4 3+c},

L. Media I/O Controller :

Tapes?d EA deviceZHE restore buffer®

backup imageE I/O3}+ processor®A] database™ 17§12 &x]3kc},

(Ah) Redirected Restore Recovery

1. Container W7 : tablespace®] &3¥ containersE Aujd e o

t}. Rollforward Recovery

oh 7= E7 A7tell AAE backup image$} Active LogE ©]838}¢]
database& backup A/ o] 5A 7|3tolv 7H H<EO] image® H
=2 A= AAEFTE recovery W
h Azt
. 715 SYSADM, SYSCTRL, SYSMAINT#H3E HQ
L. A9FAA) 0 SYSADM, SYSCTRL #g 28
(th) Rollforward Level
1 Log Ag <3t : LogE 3 = AEsA &= WA o=® Off-line
Full database backup imagel ¥+ 487}
o SAAIEA] AE 0 Log WEF SAAIIZEAY W&wE A&t W
H
© Log #7hA A& : 7FE HI7HA 9 LogW&& A &3k W



(2) Recovery Y4

7}. CRASH Recovery

> Autorestart option ¢l

$ db2 get db cfg for DB ¥ | grep AUTO

Auto restart enabled (AUTORESTART) = on

> Aagegel

$ db2 restart db DB™

1. RESTORE Recovery
> #AAe] Logging’dEl7} Circular Logging?1#] &1

$ db2 get db cfg for DBY

Log retain for recovery enabled (LOGRETAIN) = OFF
User exit for logging enabled (USEREXIT) = OFF
> Full DB off-line backup image?l 7%
$ db2 restore database SAMPLE
$ db2 restore database from / dbbackup
$ db2 restore database taken at 1996090988811
$ db2 restore database to / xx
$ db2 restore database into xxdb
t}. ROLLFORWARD Recovery
> &A1 Logging”el7} Archival Logging?l %] £+
$ db2 get db cfg for DBH
Log retain for recovery enabled (LOGRETAIN) =ON
User exit for logging enabled (USEREXIT) = OFF




> Full DB off-line backup image$! 7%

Klogs A3 AHEA7IA Fe= 45 >>

$ db2 restore database sample without rolling forward

<K 54 CPU AZEA ] logdt A &3t 45 >>

$ db2 restore database SAMPLE

$ db2 rollforward database sample to 1996-09-09-09:30:00
and stop

<KL FAA7A S logs BT AEA7= A5 >

$ db2 restore database sample

$ db2 restore database sample to end of logs and stop

> Full DB on-line backup image$l 7% WFEA] log %4

<< 5H CPU AZ7HA1 9] logWt A &3t A >>

$ db2 restore database SAMPLE

$ db2 rollforward database sample to 1996-09-09-09:30:00
and stop

<KL FAA7RA S logs BT HEA7= A5 >

$ db2 restore database sample

$ db2 restore database sample to end of logs and stop

> Tablespace backup image$! “d-$-ol= dA7FA 9] logE &
2 -g-A| Aok g},

—n

$ db2 restore database SAMPLE

$ db2 restore database sample to end of logs and stop

> CPU Time @ @AA 7Fol| A 9A7HS wjoF3t,
(FAAIZF - 9 = CPU Time)



(3) Recovery History File

7} 71% ¢ 574 database®l] 33t Backup / Restore / Load
ZQdo] gk FRE 7 F3E file

1}, Recovery History Filed %

Column™ Type A9
OPERATION Char(1) | #94¥® :B = Backup
R = Restore
U = Unload
L = Load
OBJECT Char(1) 24 9] D = Full Database
P = Tablespace
T =Table
OBJECT_PART Char(17) | 219 9] : timestamp(14char)
+ sequence(3char)
OPTYPE Char(1) F=off-lienbackup
N=on-line backup
R=load replace
A=load append
C=load copy
blank = 7] E}
DEVICE_TYPE Char(1) D=disk, K=diskette, T=tape
A=ADSM, U=userexit, O=other
FIRST_LOG Char(12) | rollforward recoveryA] A}-8-2
Hx9 log HE
LAST_LOG Char(12) | back@*] wFA"} log HE
BACKUP_ID Char(14) | backup id
SCHEMA Char(8) unload/load ZFHA] AFES =
table name Qualifies
TABLE_NAME Char(18) | " table name
NUM_ Char(3) backup/restoreA] X342
TABLESPACE Tablespace A4~
LOCATION Char(255) | backup/load copy/unload®] Z3} file
COMMENT Char(30) | 54




o}, @3g : SYSADM, SYSCTRL, SYSMAINTY DBADM dgto] I Qg 3}t},

g}, History filed] W& &<l
1. List History commandZ ©]-&3}] Recovery History file®] W& &<l
Elg=
L. SEARAANIHA AL Log W&F SAAIZIA Y W&v A&k WY

=
= gul
©. Log 744 A§ : b AN Logll§2 A gak: Wy

v}, History file2] #]
1. Prune History command : History files £7% Timestamp ©]d9 AHE
AbA| gkt
L. Update History command : history file®] &< A3}
. REC_HIS_RETENTN parameter : history file9] sizeZ #] % glt}.

v}, History filed] &
1. Database Recovery 2+ Al Recovery History file9Hs E-3}= Option
S o] &3y,

A}. Recovery History file2] W& &el

> list backup command

$ db2 list backup all for DBY
$ db2 list backup since 199609 for DBY
$ db2 list backup containing for DB™, Table™

> list history command

$ db2 list history all for DB™
$ db2 list history since 199609 for DBH
$ db2 list history containing for DB®. Table™




o}. Recovery History filed] W& 3%

> prune history comand

$ db2 prune history timestamp
$ db2 prune history 199609
$ db2 prune history 199609 with force option

> update history command

$ db2 update history for object_part with
new_location device type new_device_type
cmment new_coment

$ db2 update history for 1996090988881101 with

location / dbbackup device type D comment testing

> update REC_HIS_RETENTN command

$ db2 update db cfg db™ using
REC_HIS_RETENTN 100




3.2 Data Moving

3.2.1 Export

> table?] ©lolE U€<S DEL, IXF, WSF Fej2 w=3 4 9t}
WEE W82 import W4 load FETEE AMESlY] HolER
chA] wklE 4= Qi)

<o :org HolE9 HolHE eduexp Bl FE ixf FEje FUE exportd>

$ db2 export to educ.exp of ixf messages msg
select * from org

3.2.2 Import

> Ak export HHEo R WEH o]y oju] DEL,ASC,IXF,WSF
FEl = EAsk= 99 LOAD R (WSFRER A<l <bg)o|nt
IMPORT %# o 2DBe TABLEZ H|olElE oA 4 ¢

<d: educ.exp WL ZEE HolEZ importdl®] usreid.orgil= A2 HolE A >

$ db2 import from educ.exp of ixf messages

> method n (column %) $4& o4& % v} 1 542 export® table}
£ columne F+ A5 AFEE = A+ option ¥



3.2.3 Load
> LOADE tlEe] fHlo]EHE mE £52 gHolBa 27)=d A8 = utility ool

<4 :educ.exp WLYZFE orggHl o]EE dHolEE LOAD>

$ db2 load from educ.exp of ixf messages

msg.load remote file educ

> LOAD+= IMPORT Rt} &&vh whzco) sfuksld, 94 Load utility: logE 713
a4 ol =A<l HolA] @92 HelHE &2l= W Importe logE 758t
m A o' = SQL Insert w7do] WHEA 02 Faste] HlolHE &¥th INDEX
7} AAEE Wl JojMx IMPORTE  IMPORT H& d3E @92 3o
stite] INDEXE wH=AIRF, LOAD+= ©lolete] LOAD ©AZF E5F £1 o] 5o
BUILD @Al A g7 el INDEXE Y=+ 54 283 7] wiito|th

> ENE e A B ge A5l 9

method ( L : Z&9 Xl (start,end)
N: 289 08
P: 2O =A )
restart ( B : index creation
D: error 2 Hd2E HMA

N: NEMAZE 2H AIH )

® V/0HA= restart HE=S ZEE O option=
NSEHOZ errordl ZMsE MEBZRH Al

W0
b
52
2
i




3.3 REORG & RUNSTATS

3.3.1 REORGCHK

> REORG utility® #Z=9] insert/deletes o2 <15te] dlolE % index Ho]A| 9 &g
Aol A =M7F 7= AL MFA AEAAFE utilitye]tF. REORGCHK unility s d]
olElH|o] =2 FAlste] REORGE & Ha7b deA2 AAstE utilityo]th. dolEl #H o
A9} index #o]A|9] £=AM7F ME g grtowl AT AdE fHEsA HER
REORGCHKE #A7|# oz gsto] doleo]xe Za] %ol HeS &elst= Zlo] F
{3ttt

> Syntax

db2 -r out_file reorgchk current statistics on table tbl_name L=

db2 reorgchk update statistics on table system

> Sample Result

Table statistics:
F1: 100sxOVERFLOW/CARD < 5
F2: 100+TSIZE / (FPAGES-1) * 4020) > 70
F3: 100+sNPAGES/FPAGES > 80
CREATOR NAME CARD OV NP FP TSIZE F1 F2 F3 REORG

SYSIBM SYSCHECKS - - - - - - - = ==
SYSIBM SYSDATATYPES 13 0 1 1 1027 0 - 100 ---
SYSIBM SYSFUNCTIONS 104 O 8 8 728 0 2 100 —x*-
SYSIBM SYSINDEXES 57 17 3 5 9063 29 56 60 #wx

Index statistics:
F4: CLUSTERRATIO or normalized CLUSTERFACTOR > 80
F5: 100x(KEYS*(ISIZE+ 10)+ (CARD-KEYS)*4) / (NLEAF*4096) > 50
F6: 90%(4000/(ISIZE+ 10)#+*(NLEVELS-2))*4096/ (KEYS*(ISIZE+ 10)+ (CARD-
KEYS)*4)<100
CREATOR NAME CARD LEAF LVLSISIZE KEYS F4 F5 F6 REORG

Table: SYSIBM.SYSCHECKS
SYSIBM IBM37 - - - - - - - -

> #1e] Aol REORGHH ] Wigo] M3k () o 1 Hol&2 reorgZ}

f3tal sho]E(-)olw FAo|BE reorgs & BRI {iHh

e do



3.3.2 REORG

> REORGH#HE &l Ho]E ¢ " o]EE Physical 34 AMA st %3] Performance
5 A7

R4

> Syntax

db2 reorg table HIOIEZ [INDEX A4Q13H] [USE EIOIE22tH]

db? reorg table tbl_name index idx_name use tempspace]l

3.3.3 RUNSTATS

> RUNSTATS & dlo]guo] 29 SAAFRE HA Fe= 7§48t A&
DB2 optimizer= access pathE ZAA T u] vlZ o] EAARE X322 59 b
o7} AAEAY EE AYPHRE A 3 RUNSTATSE APAAM SAARLE 7Y
A&H= o]l Fa st w3k REORGCHK utility® ©] BAARE F%3te] REORG 2
L 75 Wt E REORGCHKE F33t7] el @74 RUNSTATSS WA 3 sh=

Ao

ot

o

> RUNSTATS - REORGCHK - REORG - RUNSTATS A2 37 374 Al&-3}

Zo] uhgtA sy,

e N

db2 runstats on table EHIOIEX [WITH DISTRIBUTION
[AND [DETAILED] {INDEXES ALL | INDEX AHQI&H}] |

{AND | FOR} [DETAILED] {INDEXES ALL | INDEX 4HQI%H}]




