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4.2 Database Manager Configuration Parameter

DBMS Al 1} ol ~El~(Database Manager) @92 &3 o]Zg Aol 3] 37,
A &, A% aF e 28 da"zd] Wik 7 RS Ha vk, D2 dEAe o

=3
213k DBMS 74 T o] v fES 2T s HAS & 5 Ut

# login db2inst1l
# db2 get database manager configuration
(=)

# db2 get dbm cfg

> w7 Z3Al

# db2 update dbm cfg using ‘WI7|WHSG_o]&> @b’

<d>

# db2 update dbm cfg using sysadm_group db2iadml

> DBM 74 LS WA A A2~ AE A Aelok(db2stop & db2start) 73

> DBM 74 3+ W& (<)
glolEldo] 2 #a] T2 1A [AIXE DB2 UDB]

=E 78 = g4 2 474 SEo|AdET} Q= dHolEbH o] 2~ A H
doletuo] A~ ] TR A s gy = 0x0800
CPU &=(Eelx/HHq) (CPUSPEED) = 1.006093e-05

Al AHE =]l ElolEtHo] o] Hf (NUMDB)

8




Development Kit 1.1 A% A=

EELE
/home/db2inst1/sqllib/db2dump

A=

A2k ol EhHlol 2 U 295

A4 (sort)

A

i~

H o] &

24 9] (UoW)
SYSADM L83
SYSCTRL 1&H

SYSMAINT 18+

diojglo] 2~ Fe] 223 AT
EE SElIE AY
A1 FoldE el

AYEFA] ol EfH|o] A~ AR

dloletlo] ~ FUE &l (heap) =7](4KB)

UDF

ol

 vWx2 AE =17](4KB)

ol v AJeFA] =7](4KB)
2o wuo] MEFA F7](4KB)

44 ¥ (heap) I AI%k(4KB)

(TP_MON_NAME) =

(DFT_ACCOUNT_STR) =

(JDK11_PATH) =
(DIAGLEVEL) = 3

(DTAGPATH)

(DFT_MON_BUFPOOL) = OFF
(DFT_MON_LOCK) = OFF
(DFT_MON_SORT) = OFF
(DFT_MON_STMT) = OFF

(DFT_MON_TABLE) = OFF
(DFT_MON_UOW) = OFF

(SYSADM_GROUP) = DB2IADM1

(SYSCTRL_GROUP) =

(SYSMAINT_GROUP) =

(AUTHENTICATION) = SERVER
(TRUST_ALLCLNTS) = YES
(TRUST_CLNTAUTH) = CLIENT

(DFTDBPATH) = /home/db2inst1

(MON_HEAP_SZ) = 48

(UDF_MEM_SZ) = 256

(BACKBUFSZ) = 1024
(RESTBUFSZ) = 1024

(SHEAPTHRES) = 20000




geze AA A9

Java 713 714 3 (heap) Z7] (4KB)
&4 A AT 3 (heap) 7] (4KB)

A =E 1/0 E59 Ao 271(vkolE)

%3] 3l (heap) =7](4KB)

DRDA AH] 2 &) (heap) =7](4KB)
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A 24 ool ES] AW

DARI X2 A2 {4
DART Z=Z A9 Hu 4
Bl A=Y A7

AH AE7 5 A (2)

SPM =1 =7

SPM A5 718} o o] M E A
TCP/IP AH] 2~

APPC EHAMA 2 19y

IPX/SPX 3} A H g

=

IPX/SPX DB2 Al¥ o B AET

IPX/SPX &7 W&

=13
=

@)
td

oy

i)
Y
ol
(>
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e
o
>
=
0
[>
)
[>

delse] A 59

EAANHA ] T2 do]lghuo] A
2]

(DIR_CACHE) = YES
(JAVA_HEAP_S7) = 512
(ASLHEAPSZ) = 15
(RQRIOBLK) = 32767
(QUERY_HEAP_SZ) = 1000
(DRDA_HEAP_S7) = 128
(AGENTPRI) = SYSTEM
(MAXAGENTS) = 200
(NUM_POOLAGENTS) = 4 (Al4td)
(NUM_INITAGENTS) = 0
(MAX_COORDAGENTS) = MAXAGENTS
(MAXCAGENTS) = MAX_COORDAGENTS
(KEEPDARI) = YES
(MAXDARI) = MAX_COORDAGENTS
(INDEXREC) = RESTART
(TM_DATABASE) = 1ST_CONN
(RESYNC_INTERVAL) = 180
(SPM_NAME) =
(SPM_LOG_FILE_SZ) = 256
(SPM_MAX_RESYNC) = 20
(SVCENAME) = db2cdb2inst1
(TPNAME) =
(FILESERVER) =
(OBJECTNAME) =
(IPX_SOCKET) = 879E
(DISCOVER) = SEARCH
(DISCOVER_COMM) = TCPIP
(DISCOVER_INST) = ENABLE
(DIR_TYPE) = NONE




> DBM 74 wiZlWgs =olA 25+

(1) Application ##

7}. agentpri : dbm process and threads priority

def : -1

rem : UNIX : low value — high priority

0S/2 : high value - high priority

. maxagents : EE databaseo] $9A3}+= application®] &

(the total number of applications that may connect to all database)

def : 200 (1 - 64000)

rem : concurrentd}A access® i+ Z} db9| maxappls®]
t}. maxcagents :

3}

pul

database manager”} ShHHoll, FAlo] X g]sf+= dbm agentse] |

A4 (limits the number of dbm agents that can be processed concurrently

by the dbm at any one time)

def : -1 (the limit is maxagents &™)

(2) Agent / Application com Memory

7}. aslheapsz : application support layer heap size

(Aed5FAY AFg A7)

H

- comm buffer between local application and its associated agent

def @ 15(1 - 524288)

rem : 1) 200

query_heap_sz9} ## | query_heap_sz2| 1/58 %

def : 1,000

2) asleapsz > = (size of (input sqlda) + size of

(each input sqlvar) + size of (output sqlda) + 250) / 4096
Y. rqgrioblk

- client I1/0 block size (U request 1/0 &5=7])

- remote dbell connect@ W] client®] comm buffer size



- serverol= initial® 32767 bytes allocatedtal, clientol allocatedt
t}. dos_ rqrioblk : dos requester I/0 block

- dos client®] comm buffer size

- remote db accessst dos/window clientol &%

def : 4096(4096 - 65535)

(3) Agent Private Memory
7}. sheapthres : sort heap threshold for dbm
def : UNIX : 4096(250 - 524288)
0S/2 : 2048(250 - 524288)
rem : Zb dboll Wk SAIA 2 == agentse] 4= x ZF dboll thE sortheap

> RE dhe] &7

(4) Communication
7}. TCP/IP A w2~ (SVCENAME) : TCP/IP service port ©]&. HZx <1~ ZHA
Al default k< port number 50,000, service name db2cdb2instl.

. 2A 2= (DISCOVER) : Defaulti= ‘SEARCH o)W Zg}o]|AE A WEH

o
&

715S o83l AsS AHE Zol AT - U= F AUt
o, 2d BA 22 &S (DISCOVER_COMM) : UES EAA] AlgstE T2ES AF.

| -1

Default+ TCP/IP <



4.3 Database Configuration Parameter

(0]
rlo
[}

]

R

%, 21 89, 273 99, Circular/Archival logging & HoJEjHo]x Aol F @
o WEES EFsta glom, 53] Wy 3 dE wiiue gES vlolEuo] 2] A
=

2 B G ol|d gEol A48 £48 & UES A

>

Database 74 I H2gje] Z; glolg o] zef tigh 74 HJHE @il k. W

[> Database 74 I¥& HE WY

# login db2instl
# db2 get database configuration for ‘db_name’
(=E)

# db2 get db cfg for ‘db_name’

> Database T4 3ol vzl 74Al HWbH

# db2 update db cfg for ‘db_name’ using ‘"Wi7iHG_o] S’ Zb

<d>

# db2 update db cfg for sample using logbufsiz 32

> Database 74 3} wizZl¥<S= (o)

dloJepr o] = sampleo] thgh el o]eb]o] 2 -4

doletuo] 2 54 Helx i = 0x0800
dioletuo] = Heajx i = 0x0800
tlo]eb o] 2 A (territory) = ko_KR
dlo]efuo] 2~ FE o] = 970




do|gltjo] A~ ITE M E
dolghulo] 2~ #} A=

HeEe enaEy

o do]emo] 2ol ek WA A ¢

b
Jo
(it
D)
N
>
ofo
i
rlr
By
1o
N

= IBM-euckR
= 82
(DIR_OBJ_NAME) =

(DISCOVER_DB) = ENABLE

(DFT_DEGREE) = 1
(DFT_QUERYOPT) = 5
(DFT_SQLMATHWARN) = NO
(NUM_FREQVALUES) = 10

(NUM_QUANTILES) = 20

N W5 = NO
dlo] et o] =7k Aol A+ = YES
E X9 =(rollforward) X = NO
2 nFF = NO
g delA] v & 2E = NO
BTS20 B G = NO
2ol gk ARgAF Uit (user exit) “E = NO

dlo] e o] 2~ ¢ (heap) (4KB)
Fter 21 A4 7] (4KB)
21 W3 A7](4KB)

e 2lE 3 (heap) =7](4KB)
¥ Z 37](4KB)

A7) A N4 =71 (4KB)

=7 3l (heap) =7](4KB)

(DBHEAP) = 1200
(CATALOGCACHE_SZ) = 64
(LOGBUFSZ) = 8
(UTIL_HEAP_SZ) = 5000
(BUFFPAGE) = 1000
(PCKCACHESZ) = (MAXAPPLS*8)
(STAT_HEAP_SZ) = 4384
(DLCHKTIME) = 10000
(MAXLOCKS) = 10
(LOCKTIMEOUT) = -1
(CHNGPGS_THRESH) = 60
(NUM_IOCLEANERS) = 1




—

/0 Aol

ARl A EF¥1
il

AeEAl Z ¥ X 7] (4KB)
A AH ol o]

A EEA] H o] EF7F Extent =7](4KB)

AFe Zrade] Ao &
Bt AW 4§QT >
qgqne 29 0p gl Ao 5

2 vl ek
2 vpde] Hig d=
NODE0000/SQL00001/SQLOGDIR/

Gl AHgE 2

“
e

Agol AMgE =

%
e

axE A4 Ao sdE 20 ad

AEFA] loadrec AlA 9]

1l
w

(NUM_IOSERVERS)
(INDEXSORT) = YES
(SEQDETECT) = YES

(DFT_PREFETCH_SZ) = 32
=1
(DFT_EXTENT_SZ) = 32
(MAXAPPLS) = 40
(AVG_APPLS) =1
(MAXFILOP) = 64
(LOGFILSIZ) = 1000
(LOGPRIMARY) = 3
(LOGSECOND) = 2
(NEWLOGPATH) =

= /home/db2inst1/db2inst1/

(MINCOMMIT) = 1

o] WiE-&  (SOFTMAX) = 100
(LOGRETAIN) = OFF
(USEREXIT) = OFF
(AUTORESTART) = ON

(INDEXREC) = SYSTEM (RESTART)

(DFT_LOADREC_SES) = 1




D> Database 74 wiZ/lWH S5 S

o
>
N
s
BN
i
K
>,
oo
i,
rr
poau)
it
flo
v
dlo
A
m
v

(1) DataBase Shared Memory
7}. buffpage : buffer pool size
def : UNIX —> 1000 (2 * maxappls - 524288)
0S/2 —> 250 (2 * maxappls - 524288)
rem - multiple user
db server 2%F machine A8 => 7 A 75% A}-&
large data
one db on the machine
1}, logbufsz : log buffer size
- out buffer : updateA] diskel] logZE writed}”] ol Al&
- out buffer size
def : 8 (4 - 12)
rem : T2 ready diskAF&E(utilization)o] oW AE S8
t}. locklist : maximum storage for lock lists
- 3ly2] applicationo] o8] AF&% & locklist®] H]E©] maxlocksol] o]
o] db managert lock escalation®] Eo]7tth.
def : UNIX —> 100(4 - 60000)
rem : (512 * 32(or 64) * maxappls) / 4 = 96
(2) Agent Private Memory
7}. sortheap : sort heap size
def @ 256(16 - 524283)
L}, pakcachesz : package cache size
(host®] EDM pool™ A}
def : 36(1 - applheapsz (128(32 - 60000))
t}. maxlocks : lock®] 4=¢] Z7} Aol lockliste FHujnv]&
(max percent of locklist before escalation)
def @ UNIX 10(1-100), 0S/2 22(1 - 100)

rem : 100 * (512 locks per appl * 32 bytes * 2) / (locklist * 4096 byte)



(3) 1/0 & Storage

7}. chngpgs_thresh : changed pages threshold
- buffer7F 2 % #H buffero] A disk® writed ZHA7}

def : 60 (5 - 80)

. num_iocleaners : number of asynchronous page cleaners
- bufferol A disk® writedl= & & (w}X] buffer manager = =)

def : 1 (0 - 255)

g

rem : select only® 0% 7}% (high update™ A& 5HT}.)
2}. num_ioservers : number of /0 servers
- prefetch 1/0, backup ©]Y} restore utilitysol] AF&% 3+ asynchronous

[/0°] Al-&4

"}, seqdetect : sequential detection flag
- sequential detection

def : yes [yes, noJ

(4) Application

7}. maxappls : max number of active applications
- concurrent applications connected (both local and remote) to a db
- locklist, maxlocks®} &

def @ UNIX 40(1 - 5000)

1}, arg appls : average number of active applications
- sql optimizer”} access plandA & w] buffer pool? availability=

A4S 4



- large volumYg+=

kit

ol A

def : 1(1 - maxappls)

(5) Logging

7}. logretain : Archival logging enabling

def : off

rem : ‘on’2.% Fo] 91 o™ Archival logging A&

1}, userexit : Archival logging ¥ ## 3 userexit T =13 AlE o] F

def : off

rem : ‘on’2. 2 H W userexit TR 1Fo] AP,

Archival logging REZE A& H

t}. logfilsiz : 2ol I7]E 4K byte Y E XA

def : 1,000

2}.logprimary : Circular logging®lA primary =21 3}
def : 3

"}, logsecond : Circular logging®lA secondary =1 3}
def : 2

vl newlogpath @ 271 3do] st A2 yHEHE A A

def : home/db2inst1/db2inst1/NODE0000/SQLO0001/SQLOGDIR/
rem :

3%

tlolg wdo] EAstE tHEYS} By or i v
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o =

il

e
il



4.4 =95 EYET

» Snapshop Monitor

$ db2
$ db2

uow
$ db2
$ db2
$ db2

“ get monitor  switches”

“update monitor switches using bufferpool on
on *“

all on db¥
locks on db™H

application agentid #

“ get snapshot for “ | more

“ get snapshot for “ | more

“ get “ Imore

(#

snapshot for

o

[—

application handle 102)

P

RUE] AMEHE RUEE @ v g
dl o] Ef ] o] 2~
dl o] Ef # o] 2
T&ITE 1

B £
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R
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H
H

n%
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A REEREC I E L
574 SQL - dloleluo] 2o thd SQL ¥

o
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4.5 Event Monitor

P Event Monitor

$

$
$

$

db?2 create event monitor testmon for statements

write to file

(event monitor 0lS) (database,transactions, tables,...)

"/home/rdb/int1had1/SQLO0001/db2event ' maxfiles 24

maxfilesize 1024 nonblocked append

db2  “set event monitor testmon state 17

db2  “select evmonname , event_mon_state(evmonname)
from syscat.eventmonitors

do2evmon -db sample -evm testmon

$ db2evmon -path /home/rdb/int1had1/SQLO0001/db2event

(01 Zol tHM =)

29AE deFel Uzt waE u 2715 EAY AAg e

&I H¥ EUHY - $E&ZRIFo] tolEu|o]2d A4
2~

deolefulo] 2~ @ RUEE - AMA &2l A4 o
gHolE #d RUEE - HolEo] A dAd

glolE &7t @ RUEE - golE Fito] g Mg o
RESET MONITOR W=7} wef= uf

54 EYH 2927 Ong

o




4.6 Snap Shot LI 24

4.6.1 Buffer Pool Size (buffpage)
> Buffer pool hit ratiot page requestZS $3] DBMS7} disk®= ¥ physical i/0E 3}A
2L 34 9%5 UJERNE AO 2 hit ratio’} ESFE disk i/o7F AREES oJu) i},
> Buffer pool hit ratio AF&3-2
1 - ((buffer pool data physical reads + Buffer pool index physical reads)
/ (buffer pool data logical reads + Buffer pool index logical reads))
= hit ratio’} A 2% (close to zero), buffer pool page N+E ¢ Ft}.
> buffer pool data write =& buffer pool index write”’} buffer pool data physical
read =& buffer pool index physical read®} ®B]| 8 u] percentage’} =2 buffer
pool page/|+E =8 U},
> 12 S 2 databaseW ol A buffer pool sizeE checkslil application 2L
EA application®] Buffer pool hit ratio”} 3] W¥&7l% check3dHt},
> total buffer pool physical read time =2 total buffer pool physical write time2]
ZQAZre]l A /o waitE FREY 2 QOB R dataE AME UE deviced T

AL aef eyt st

[¢]

> maximun data file open 7H<=+ maxfilop configuration parameterol] ZF4 ¥ T},

> async physical data page readi= db manager prefetch® £3l sync physical data page
read: db manager agentol] &3] dojdt}. sync i/o7F dojv}i= F<¢t applications o
718kA At

D> sync readol] W3 async read®] ratio® prefetch7} v} & ZH=st=7}

il

I~
& g Sl

)

o] AL W3 num_ioservers configuration parameter® 7]%7} Hrt}.

7}. buffer pool data logical reads

- A9l : buffer poolS £33} data page® logical read requests 3l

- buffer poolel]l &A}3}H pagey} buffer poolZ ¢10]E data pageE EF X3
1}, buffer pool data physical reads

- A9 : buffer pool® data pageE 2Zt112 7] 93} physical i/oS F*HFSF read



requset 3
t}. buffer pool data write
- 9] : buffer pool data page”’} physicald}A diskel] write ¥ 34Z el
- buffer pool data page’} write¥d = A|H&
—> T}E data pageE readsdl”] 93l pageE freer]Z u
- buffer pools flushAlZ ol
2}, buffer pool index logical reads
- A9l : buffer pool data logical reads®} A} (index%t sl33gH)
v}, buffer pool index physical reads
- A9l : buffer pool data physical reads®} A} (index%t 3]33ah)
v}, buffer pool index writes
- 9] : buffer pool data writes®} A} (index%t a33h)
Ab. total buffer pool physical read time
-A9 : data =& index page’} disk=ZH-E buffer pool® physical i/o7}
Ao read requeste] 28%F Alzk
o}. total buffer pool physical write time
- A9 : data =2 index page’} diskZH-E] physicaldtAl writedt=H)
28 % AZE
Z}. database files closed
- A9] : database file®] close¥ &= A 3l
Z}. buffer pool asynchronous data reads

- A9l : buffer poolZ asyncdtAl 218 % page’h=

- synchronous physical read 70
(buffer pool data physical reads — buffer pool async datal reads)
7}. buffer pool asynchronous read time
- A 9] : db manager prefetchero] 9|3+ readingd] AA] AQ% A7F
- synchronous reading total elapsed time = total buffer physical read time

- buffer pool asynchronous read time

4.6.2 Sort (sortheap, sortheap threshold)



> total sort heap allocated AA| paged== sheapthres configuration parameter=

t}.

> post threshold sorts® <=A}7} o

=4

rot

—> sortheap thresholdE #o]AY (&2 sortheap sizeE =8 Fr}.)
- sort7} AA doYE=E applications ZA 3},
D> piped sort”} reject¥ ™
—> (1) sortheap2 &°] AL}

Ae 18 5 3o

fr

-> (2) sort =4 thresholdE &3¢
(2)&e] A Foll= F7lallocate® F7}= & memory= <13l pagingo] A 4 Qlal

(Dol A4S0l 37 merge phase® Bz B2 sorts] $E8 AgAL & U,

iy

=

D> sort overflow? WIXE7} =S sortheap sized 58T

7}. total sort heap allocated
- A9l : db managert} db oA oW Ao SortES ¢ 3H
sort heap spacesolA allocate® & A page N
L}, post threshold sorts
- A9 : sort heap thresholdd] Z=23%F $o| 37} heapS requestdt sort 3
- db"}t} sortheapel] allocated ¥ memory%E©] sort heap thresholdel]l =23
db manager+ sort heap parameter value H.UF= A A 37} sort heaps
allocatedtt}.
t}. piped sorts requested
- A9 : piped sortsE requestd 3l
—> piped sort¥ disk i/0E Zo]ia A A|Z <l system performanceE ZThA] 71T},
—> piped sortst¥ sheapthreso] Z¥s}#x oMA F7lZE sort heap=
allocate¥r = 91 oW sort initiateA] Hojdr}.
(piped sortsE& ¢ A= sort heaps A8, sort heap thresholdE

AAE})



v},

A}

o}.

—> sql explain outpute H¥ optimizer”} piped sortE request I+=H

A~
& 4 3

. piped sorts accepted

- A9 : piped sorts accept ® 3l

. total sorts

- g°]  sort7h FAHE HAA S
total sort time

- A9 BE sort7} APHE=E AW AAAZE (Y ;o millisec)
sort overflows

- A9 : sort heap size’} ¥Z3}°] temporary storageE 93 F71=

disk spaceE 23T sorte] 34

active sorts

- A9l : dbWolA currentdtA sortheapel] allocate® sort 7N~

—> total sort heap allocate®} B|X3le] Z3Z+9] sortE $Jsle] A Q5+

3 sort heap spaces AL 4 Qth.



4.6.3 Lock

> total lock list memoty in useE #+113}¢] lock list configuration parameter =

> lock escalations =7]938)A =
—> lock list configuration parameterE S7}A 71T},
—> maxlocks configuration parameterZ =7}A|Z1t},
> locko] #}t}stA dojuli= applications 3}o}3kc),
=> maximum number of locks held =
> number of lock timeout< #Fal® locktimeout db configuration parameterZ 7

D> maximum number of locks heldE 7]%= maxlocks configuration parameter& %74

7F. lock held
- A9 . current 34l locke] A# 34
. lock waits
- A9l : application®]Y} connection®l A locksS th7]3le AA 34
(time waited on locks value®} &7 Z+7F9] lockel| 4285 +& Ht
wait time 24715 )
T}, time waited on locks
- Aol ¢ lockt 7)ol AW AAAZ
#}. total lock list memoty in use
- Ao : HAA AFEF< lock listoll 22%E AA memory (89 : bytes)
v}, deadlocks detected
- A9 : deadlocke] TAYF A Sl
v, lock escalations
- A9 : row level lockell Al table level lock®o = locko] escalate¥®l 314~
> lock escalation &F}2] applicationdl X Z& A locke] A7}
lock list space?] maximumgto] =&23L A$

(3 he] applicationol A AF8-% lock liste] % Zko] maxlockse] =&dL A$)



Ab. number of lock timeouts
- el
o}. maximum number of locks held

- g9 3 txdA Z2H

© timeout ¥ locke] <=

Al locke N4

» SnapShot *X+& (Agent-ID SnapShot A}&.)

=> db2 get snapshot for application agentid 26818

Hlol e Ho]4= 7=

db &l X273 AF 1D

Ag dFo TEAAID

Z ol E dlo|E{Ho]~ ¥

*LOCAL.db2inst1.961224004005
breml0
*LOCAL.db2inst1.961224004005
0001

RDBBA

root

SQL02011

33873

AIX

T4 FEpo|AE
LNID6DBO
/home/db2inst1/SQL0O0003/
LNID6DBO
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HAA ZA & (heap) Z7](¥}o]E)

A A ¥ (heap) A 7| (B} E)

0
0
06/24/1996 09:40:05.267537

06/24/1996 09:40:05.289663

06/24/1996 13:16:29.320610

3| 7] A]

A

g A4 (sort)

BRI 22 AA AR

HEE 22 T AR

g wo] AREshE & AREAF CPU AIZE = 0.000000
BEEo]l Abgshe & AREAF CPU A17F = 0.000000

dle] HETZ} AHE3t= & AREAE CPU AT

= 0.000000




» SnapShot A= (DataBase SnapShot A=)

=> db2 get snapshot for database on LNID6DBO

[ diolguo]~ ~ysk ]
o] o] B w o] 278 = LNID6DBO
dojg o]~ = =

/home/db2inst 1/db2inst 1/SQLO0003/

4= dolg o] Eg = LNID6DBO
tlol e o] 2~ el = A&
A4 BfE A =0
e M =0
Al HlelEHlol & 7] AZH(E ] %) =0
AR Q1 e dEEE HlRY (el E) = 2052
AE=E w23 H =0
= dE 25 dadle]=(escalation) =0
54 g d¥ 2Abs dadle]=(escalation) =0
A trlets dA 4895 =0
e AER =0
dadd F 44 3 (heap) =0
% A4 (sort) =38
% A4 (sort) ALY =) = 361
A4 (sort) LHEZS =3




= 104

o]
1

W & 7] A (EE %)
LSN 7+2 A2 A (Cleaner) EE A

SENE

o
o

Dirty page steal 2] AH(Cleaner) E A

=0

J

8

Q

»7] 8
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ERCE R EliEEE 250 34039 ufipage
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;' - HEE HOR A 50 G0 chngpgs_thresh
= IOEHON~ 2 37 600 903 dbheap
9. 2t J2s2 1 1 dft_degree
12 Z2HE 32 16 32 dft_prefetch_sz I
o2 FEE I HFES a0 264 locklist
EIHH 3 ] 32 loghufsz
20 37 250 250 logfilsiz
1A 2O M 4 3 6 logprimary
2 MRS 2 10 logsecond
4% E0 SEST2 AWM FHIY 40 60 maxappls
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4.9 SQL Access Plan ¥4 &

» db2expln
> db2expln &2 Al 71220 EHolEo] AHFH e FH7|A
I

A Lol ek AEE oA EA 7Ew.

val

# do2expln  -d  (do ¥) -c (user¥) -p (package®)
-s (section B15) -0 (outfile 018)

> Interactive SQLol| thsfA =

export DYNEXPLN_OPTIONS = 'blocking all isolation ur queryopt 3’
dynexpln  <dbname> "<SQL statement>”

» EXPLAIN
> EXPLAINGS AlgH AW 7bedt H@de] dg® qax Ee
#3t ARE HAsEaL, o] ARE Explain Ho|&of £},
> A7} WS DELETE, INSERT, SELECT, SELECT INTO, UPDATE,
VALUES 1= VALUES INTO SQLZ-©]t}.

> o] MREE A8 dF ZrIae EdEAY tigor gl 5
o

rr
>

J= A Thed WHEEolt.

ex1> 7Fek3k SELECTH-S A ™ &}ar QUERYNO = 1308} |12 FA| 3o},

EXPLAIN PLAN SET QUERYNO = 13 FOR SELECT C1 FROM T1

ex2> 7hebgk SELECT#-& A ™ akal QUERYTAG

'TEST13' EAIS 3o},

EXPLAIN PLAN SELECTION SET QUERYTAG
FOR SELECT C1 FROM T1

'TEST13'

ex3> Ftekgh SELECT:& %8 8Far QUERYNO = 133}



QUERYTAG = 'TEST13' o2 Hj1E Et}.

EXPLAIN PLAN SELECTION SET QUERYNO = 13 SET QUERYTAG =
'TEST13"  FOR SELECT C1 FROM TH

ex4> Explain H|o]Eo] &3+ &o™ Explain ZHE H 3T},

EXPLAIN ALL FOR SELECT C1 FROM T1

» Visual Explain

> Visual Explaing A d3st7] 98] th&3 Zo] explain R E
A4 HolES AAdsloF gt

/SHOME/sql Iib/misc> db2  connect to sample
/$HOME/sql lib/misc> db2  —tf EXPLAIN.DDL

> @A explain snapshotg H7

db2 set current explain snapshot yes

> bindfile W9l source & H7] Y3 t}LS F=3h3r}.
db2bfd  bindfile_name

Visual Explain< dlo]gH|o]~ #AeEjx} g2 sdxjo] Al FEnlo] A7} AA
}% A 2 F2ALE EAE% 3= GUI € g golt}. Visual Explaing 2
ol x

ol x
wAE olgste] B

ol

>.>~

2184 Explain dlo]E 9} Explain
t}. "keF Explain Ho]E©°] Visual
Jol A=) Visual Explaing 4 &

Visual Explain< |1 A4 3t Explain 229AFS i
4 SQL #FES FHs] s AreE oo
Explaing A2t o Adwo] oA vk, A7
A E= Alo] AlHAAN 358 MD}.

14
S~

Aol AlE o] 20, Explain Z2W3ko] AE = dHolE o] 2el @22 Y

o



Wi AYr|E FAZ BE$= 34 Explain Hlo]EE =33}
<

HojEt) o)A v SQL 73S Explains}’|

P
e

Explain® W#HiE Ad7|E FA] Fo] W, B Explaingd &FE°] A€ A

Al H-E3 SQL w7l Holxit

Bl ExplainEl HEE 47|12 - SAN
B be 1 & ot N -
o W@ﬁ 3a0d% T 40 454wy @0

ESK11- DB2- SAMPLE
L3R 018 ~|WAA ZHEF |Explain 282 |31 B |53 Explain |Explain 27 |Explain At |38 HIS|SEE U2 (448 BT (25 MF |22 H] (50, HAE
3LLFO00 NULLID H e o 0000805 T 08623 6035 1 £5 1 . select* fram employes

q |

28 1. Explain¥ F&E Y 7]F F

A2 FAE AAS] AFe7] 9184, Explaing &gl @8] d& 94 @
Aos FEe AdEd §, Ad dareld HEw > dAs 2l 3AE Ay B2

£ Expalin #3E5°] Explain® WHEE A37|F FEA HogXy, EXPLAIN
SNAPSHOT AXE 7} Explain® +3&E5% Visual Explaing AR&3to] ZAME 4

PR

Explain®l 87 Ad715 A el vddd Explain 29kl 45 F74
ot AE Awshs F4E Frke] feiM AE e ¢, 9E8E > WAE
}‘\jE—.uf:ﬂ'C]'. Explain i‘ﬂ’,\k% AAsLAL oh= AEZE AE ¥, ¥HE -> AVE

Visual Explain 28 &< SQL +32 F+X4HAE
o 7} Fele FE2 a2y LBEAEZR 1dd

Eoll= F7HA 71 el At

OPERATOR ==+ HlolE 9 xolA FaqH = A& 7Fefv.
OPERAND x==% Operator @97} WAt tloJEjHo]~ 1B
Operand®= Operatoro] W& QB AEo|t} o5 Ho|EHHo| A~ <
glo] &3 ARlE ot}

Ao ML Ede 2dAsty] 9@ DB2 wEvkelA7E AHE® 4= 3= Operatorss



w24, Visual Explain®l ¢]&] AFg5 &= €99 Operatore tha 19 29} £t}

INSERT
UPDATE
DELETE TABLE

FETCH
RETURN
LINION

UNIQUE

SORT

GRPBY

TEMP INDEXES

FILTER

Operator IXSCAN IXAND Overand
lodes MSJOIN TQUEUE i
NLIOIN TESCAN e

RIDSCN

28 2 Visual Explain©] X o] %= Operators} Operand

Operatori= H|°o] €7} 0“/1%]_{:’3}% HFH (IXSCAN, TBSCAN, RIDSCN, IXAND), H
YRA o=z %A= W (MSJOIN, NLJOIN), AHo] I Q3t=2(SORT)S 2+

Visual Explain 7183 Z8HoA] HoAE QHAEEL 3 oA ThE =7 b o]
B 355 Holv gHakid os AAHTt. HMs E;e] mpAwe 3 RETURN
Operator©] t}.

a9 39 Ml FWS degh SQL EFe|tt ¢ SELECT * FROM DB2ADMIN.
EMPLOYEE. o] ddlM+= F7}A] Operator®t st} Operand’} v, Operand+
DB2ADMIN.EMPLOYEE H|o]E-9o]a1, Operator ElolE 27Z1(TBSCAN)¥} RETURN
Operatorg ¥ g3ttt}

SQL &4oll thdlk Explain Hl

HE #4882 DB2 &Evtol A7l A oA~
ol

°] 4
ZAL A A @ ehfe] wolth Al FA adsel A BeARe], 7
Ex wEdA B 298 aAY w2 i FEolA ARG BA H4e ddey
A ARE B 4 9t}



ESK11 - DBZ - SAMPLE

HHFA: MuLLID. S@LLFOnn

Explain =% 2 AlZE: 2000-09-05 28 9:56:23
Data Joiner: H

DA H Hl = itimeron): 50.35

= (Rerumny 5955) —
[TESCAN(E) 50.35]
4“3,_ [oEzADMIN EMPLOVEE | -
2% 3 Visual Explain - SQL #73o) tjgr z2]2 x> ZFg]
HolE 2= 99 AA% W8S H7] ¢8A], TBSCAN Operator ==& A3 &,
2w oA MEFEANE BAE AYsith A~ ZWA A TBSCAN 3ol o
Sk JH =

= U 19 49 2

B AL M S A - TES )
ESk11 - DBEZ - SAMFPLE

Al

SAFEREIE:  HE = JE

== HI=

SH HIE

S0.35 timeron

cPUHIE 167,201 220 :I
o HIE 210
PN S HIE  Z510timeron =l
SE E=SEE | | |
Ho s DBE2ADMIN EMPLOYEE ﬁl
HE DBEZADMIN EMPLOYEE $RIDS
DBEzZADMIN EMPLOYEE. S i -
El [ _>l_I
B I | |
2oFH e JI2 HOISH CHEr =21 =l
SHEIHIONE CEZADMIMN EMPLOYEE
HAME HE DBEZADMIMN EMPLOYEE. $RIDS -
4' »
cEoseeEmz. | ww. | =2 | =sz |
248 4. Visual Explain . 943} Operator) AJ-ZAFSF
ol F& 9 o) the Ade ¥
o A ulg - Axw AP ol AFE EAXE A&l AdtE 5w
] &
FA TE AR - F ol Holgs, Ayl Gol sk BE
AY QA5 - Aol Pool FFL vlAE Y Ao I Ju



Operandel] 3t A A3 ARE FA 7} 3k}t Operand
T vi dHoA BA BEAIE AT a9 5%

o] 3k =A%+ Operand &S Hojs=

LEE Add &

hud

DB2ADMIN.EMPLOYEE Hjo] &

a

E HOE EX - EMPLOYEE
ESk11 - DBZ - SAMFLE
HOIE: cazADMIN.EMPLOYEE
Explain =& 3 AlIZE 2000-09-05 28 9:56:23
I SRR A2 2000-09-05 2= 3:22:37
EH | Explain | & |
CREATE_TIME 2000-08-18 2= 71424 2000-08-18 2= 71424 =
STATS_TIME EH MM O EH HM =
CARD I =En -1
MNPAGES 207128h -1
FPAGES 2712 Eh -1
COLCOUNT 147128 14
OWVERFLOWY o 2gh -1
TABLESPACE LUSERSPACE1 USERSPACET
INDEX_TABLESFPACE
LOMG_TABLESPACE I
YOLATILE OHI 221 22h Ol 2 <
agzxmgy | w2 | nsogezmm. | am. | = | =sw |
78 5, Visual Explain - Operand®] jeF X}t E4 FH
Operand w=Eo tigh Mg JH = glolE 33F AR, QBAES AY NG5 g9
ATE 2Ee Holg e A SAE HoErh O9 55 A&y JMEE 0 ol &9
A Explain?} @Ae] £AXE BelErh o5 FAAE DB2 SElol A7} s E
He AAs %%H AbEEYh 18 5943 DB2ADMIN.EMPLOYEE Hlo] &< thaj
TR A glH5S HoFErh
SETtel A HolBo] td FAXE AL YA & W} wre} elolgel tg B
27} "o] B¢ o] M (Cardinality)7} Aid oz Atiar 7he]71H, {Enfo] A 244
7} ®Hlo]lE9] 39 74 (Cardinality)ES AlAtstazl 3l SEnlo] A= ol B9 HAF

A% Aolsh Hlol o] gt HlAFE THF 22T
ZolAe) T8
HES 47 Fao
AXE SElvtel A7}k ALgshel®, DB2
& RUNSTATS#a &2t} th52 DB2ADMIN.EMPLOYEE H o] &

Ao A

A
) ELEZ“E%PJ =

Yol s Agsior @



® RUNSTATS ON TABLE DB2ADMIN.EMPLOYEE

WITH DISTRIBUTION AND DETAILED
INDEXES ALL

DB2ADMIN.EMPLOYEE Ho| &l gt A= Al2=d JtE=1 gHolgd A7gEr)
RUNSTATS F™EE Fd 5, vo]gHo]zo sl 7] E 2ukd =(Rebind)s}
31 SQL w49 Explaing thA] dllof stoh. Al AR dighk gro] MA =, YA
B MAls T AA vgx HAET 19 62 73218 DB2ADMIN.EMPLOYEE %
AX 7 AR HAES HoFEr

A HOI2 EH - EMPLOYEE

ESk11 - DB2 - SAMPLE

HIOIS: pezADMIMN. EMPLOYEE

Explain =&t 2 AIZE 2000-08-05 28 9:56:23
I RS AIZE 2000-09-058 2= 3:49:52

EH | Explain | &4 TH |

CREATE_TIME 2000-08-18 2 7:14:74 2000-08-18 Z2= 7:14:24 =]

STATS_TIME EH MM O 2000-08-05 2= 3:47:54

CARD 631 2ah az

MPAGES 27 128h 2

FPAGES 27 128h 2

COLCOUNT 142 22h 14

OWERF Loy ndl2gh 0

TABLESPACE USERSPACET USERSPACET

IMDEX_TABLESPACE

LOMG_TABLESPACE =

WOLATILE Ot =z 22h Ol = =
EEEl g mor | pEogesmzE . | oow. | 22 | =z |

7% 6. Visual Explain - RUNSTATS +8%9] Ejo]E F7

4

u

&4 SQL el ik AMs Fds 2QE u, DB2 FErlelA= & dAje]
AE ARERTH AH SQL el tiejAMi=, DB2= BIND Ald] EAAE AHEdth &

ARAZE 737 Aol AL HAD A4 SQL =50 sl @A SAAE AHE-38t
7] $eliM = w71 A = A EoloF dhrth. o] 72 REBIND W®ol& Abgsto] 3d
T At



4.10 Index Adivisor

Index Advisor: E|o] & 2MelS t]x}elg

thgo] Aol f-g3hh.

o
ol
rlr
=
o
to
o
2
of
ol
rlr
i
Ach
it
°
au)
o
po
rlo

AL Azl el e Ades Hux &
Aerow Agshs A @Al T4 Ao HFE A RE)el I HH
°of AQlEs oz & o
o Mg APEA ki YA RECA NAE H2ESuA T oo
°of &3 AH] FIHA Jdel Atk 91 mEek TP Al

13 ==+ DB27F Foxl Algbel Aesfol k= SQL #4+E (SELECT, INSERT,
UPDATE, DELETE)S] F&o|t}. 913 2x9o AR Folzl A7k A SQL #4345
o] FE Y} WMEFet AAEo] vt Index Advisor= MQlE FH3H7] $1A dlo] e H]
o]~ AHe} 3 93 2= AHARE ARG TP Al dAle] dHolE o] A7
uhol] EA|EHA] ek Aot

Index Advisor 52 EXPLAIN o] &2] &<l T HolEE5S Al&3it)

® ADVISE WORKLOAD
Heolte 93 228 A9dch Holdue) 74 @2 SqQL #4¢ vehia, @

o

Ay T 98] AEct. WORKLOAD_NAME®] gt Ea]$= golEe o
= 7 93 2xd dig AExr 4% 2 g3 2o £33 BE SQL
252 7o WORKLOAD_NAMES 7} o} sht},

® ADVISE_INDEX
o] Ho]&2 dAste MlEe ust ARnE A% , A
npH A} db2advis E(Index Advisor), SQL 35 Al&3te] mjwd WAo® FH

7F o] "ol el Folth

CURRENT EXPLAIN MODE 54 #@#|2:E]o] RECOMMEND INDEXESE A A gto =
A, EXPLAIN =2 5% uj, ADVISE_INDEX Hlo]Eo] A Fr},



CURRENT EXPLAIN MODE 54 @*2Ee| EVALUATE INDEXESE AAshd,

EXPLAIN #A A= ADVISE_INDEX H|o]Eo] JeEgto = A= o], 7} A2l

= ol

3 whx AA] A9le] Q= A Y AbgHT,

o)

=




4.11 DB2 Z* Z}(governor)

DB2E RUEHE w) 5ol Azue] ofrjolx wAls=A, HolEue]s
Ee] of|l o] MANEA 5 PAT & ok vk ojd SEx2 o] B A
AEL WA A S A7) Y dolgulolx SETZ A PP B
Hajo} . WeIDBAL WA RUHH 78 Agdle] $ETLaRs 7#AG
YA Semeade] EHAe WAy, sl $ETZeaRe FAso} 3
.

%

DB2 =A4A= Asdom add gdS F3gst= AH
A= Aol A g B AdES ARt AZE =
th (2”24 gy e BE SEEE
APPLICATION W#Ho] & Alg-git})

242 deolguol el sl FAsHE $EZaREe U EANE FHh
g3 A deleuel el e 4G FHel el of BANES FAd A%
FAE dE gt 2ok

[ )
olo
ofo
[kl
fr
4
juit)
il
lo

2= AR SRR E dHal i eEES WA AY AAFeA S8

ags FATeRN o5 rHES A8A1XH. DB2 RUE P Az TA|Eh=
2

£9°], mygov.cfge} £ =

e
N
N
3
k1
)
0_9, il

il ~E YRR 2448 A4 5 Aok

® db2gov START SAMPLE mygov.cfg mygov.log

ox

A4

® dbZ2gov STOP SAMPLE

=]
A

q
O
ANA HEdo] Ao A db2gov -

=

d3

-

13
=

gk 9l o]F, mygov.logs DB2 £AAF Fdlsts &eE5S 2Asks el
w3 SAMPLE dlojelue] 2ol ] 8ot A= vh3t 2ol AT 4 vk



o] dlolEfuo] e t3l, st DB2 AR B4 Q' A
DB2 4= 44 HAe=m FAXAE FHstaL Holguo]~ &
HUEsty] wiel FAIDB2 dHeolgHlolzo] dis Adsol d¥dS &= F AUtk
db2govlg &5 AH&3te] DB2 A Atel| 3] AdHE ZaE5S =

e



