RMUTP Research Journal, Vol. 8, No. 1, March 2014

msiBnwuufuamsidausudopanina
Using Execution Plan for SQL Tuning
¥qudy AnasIans’*

'gahumaninid  madmediamaniafifivazraniowed augdnenmand aninedeguasoond
FenInguaIEsnll 34190

UNANED

sruugwdeyaumsifiusiunuassumdlisinsagnidntie dams wazudlolédn Wasan
mIvnsfetenaiivesdumedils Midvsnadeyalupudeyafisfusinnai vsinadeys
duaann anududeureseya wasanudosmInInsusussinainewduiigmitddgluns
dhilsgudoya melanilsflasifisnlsz@ndammsasuay fies mstiuedueafuea Fusafuaad
TFsumaUiuussudasilidrfeudoyaldiiatu waldninenivenedosionnin Tuuneuas
wiziieioflefiideh wuliiimafelduiusduesfoues usnanndu Selduanseremsldoy
PasunulfTEmsifiensasseumUszinanaresdndusafiuea

Abstract

Database system is a collection of information that can be easily accessed, managed, and
updated. With the rapid expansion of the Internet, database overload is increasing rapidly. Large
amount of data, complexity of information and needs for quick responses had caused critical problems
of database access. One of the techniques to optimize ‘effectiveness of query is to use SQL tuning.
The improved SQL could speed up database access and save the resources of computer. This article
introduces a tool called ‘execution plan for SQL tuning’. In addition, an example is also provided

to check the processing of SQL command.
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Jaqiuiinsuegding1959n157289
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wwuindlwiwiBua (Exponential Rate) §3fia
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(J Skarie et al, 2007) usnanty wudldiy
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didnnsafind (Electronic Commerce) {lpsan
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UssdnBamaesszuugudayafinanudfiy
doAuEITIveegIRa (Oracle Corporation,
2011) sefu JymifidAsesmsldaugu
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flaududou wazdpen1IN1sARLaUBST
720137 (Dandan Li et al, 2010) 9 s2uun3
UszananagInssuesulat (Online Transaction
Processing Systems) nIuFwiInsneIng
99An3 (Enterprise Resource Planning) A%
UIMIgnF&uRUS (Customer Relationship
Management) M3Uszsnanans1vinaulay
(On-line Analytical Processing) Wazn3
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Analysis over Data-warehouses) NM3aaunY

NsaISINMsiaddy uns.ws:uas Ul 8 alufl 1 Duau 2557

Toya (Query) wanifiviinanusnn e
Fudou uazgndoysfivunnlve) (Surajit, 2009)
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udayaiBeduius (Relational Database)
TaganzegefismadifiunisdanisAds
waRueaTifiruTutiou (Oracle Corporation,
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nadnsanmaseunndoya Ae wihiluesdiu
Uszananamsaaumudaya (Query Processor)
Tassahuazdunsumarhnuzesdulssng
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QunI (in high-level language)

[emrem——y

ntermediate form of query
(relational algebra expression)
Query optimizer

L Suatistics about data
—
I execution plan metadatn

[ERE

de o execute the query
| engine
1 database
Result of query

Uit 1 Taseadeuazduneumsvhauees Query

Processor (fimen (Antlezan, 2563)

Uit 1 lassadrevasdiutszanana
msssumudayatszneulusag 4 dwu A

Scanner, Parser and Translator ¥
wi1AsuA§apadluea ualuluuda
AIYINY URZATIREDUANGNGDY

Query Optimizer viwinfiUsueids
wadues Wifigyuuumnzaudedufunms
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warasuduwnuiiBinns (Execution Plan)
Thuddlddmiumsusuygelszandanlums
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Query Code Generator ynwiiliauu
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Adsiindosastszanana

Query Execution Engine vinynfi
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Structured Query Language (SQL)
Wuiedoslefifiuseandamdndvlslums
sauaadays (Query) TugwdayaBeduius
(Relational Database) (J. Fan et al, 2011;
M. Negri et al, 1991) uazleignianldluide
wdizdens 4 wamaueaiduinasguilasums
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(Database Management System - DBMS)
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Wwa ISO (M. Negri et al,, 1991) fdsafiuna
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A standard join:

SELECT *
FROM STUDENT, REGISTRATION
WHERE
STUDEBT.student_id=REGISTRATION.
student_id
AND

REGISTRATION.grade = ‘A’;

A nested query:

SELECT *
FROM STUDENT
WHERE
student_id =
(SELECT student_id
FROM REGISTRATION
WHEREgrade = ‘A’ );

A correl sub

SELECT *
FROM STUDENT
WHERE
0<
(SELECT count(*)
FROM REGISTRATION
WHERE grade = ‘A’ AND
student_id = STUDENT.student_id);
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(Oracle Corporation, 2003; P. Belknap, 2009)
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Trseadrewesgudoyafisosiinsysudds
wwafqusany (P. Belknap, 2009) d&wsu
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wrutfRims (Execution Plan) Winfudoya
Usznaunisansanlunsidsueafiuea
dmiudsuddansasuauldiivssaniam
Malughussaznalumstssnaca wasmsld
ninensene 9 PauiA3nsaaNiamed lay
umenuiiazidenldrzuudamsgudiaya Oracle
Database 11g iffemsisanluadaiias
Uszneuliéne wademsldnu Execution Plan
wdemagsmilden Execution Plan uaz
vdagaving unagy

2. mslsuu Execution Plan

wHuUATRNNS (Execution Plan) fig M3
waneuasiBusvastunaulunsUsaaana
Fdeafiues JusaztunsuariimIuans
azBualumstszinanainvhezlsthe uay
favuwmfivsznanaluwinls Tasusnawa
dsudupaummhaumalasssdrefayauuy
¢iuldl (Tree) (Maria Colgan, 2008)
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ﬂgﬁug'}u'ﬂm Execution Plan Tree
(Ramsundaram, 2009) Tésd

2.1 Tu Execution Plan Tree azt/senay
Tughelnuasin (Root Node)

2.2 Tnuswousl (Parent Node) snansndl
Tnungn (Child Node) 19 1 Tnuawasnnni
wazlnuanauslazdid1sa (ID) dawninves
Tniungn

2.3 Tnuagnanansoflinunwauslldifies

o T~ = o
Truadgawiniu Tasavdigusdadlnungn
Tidaslumern warlunsdififllnungnuany
Tnun Inusgninantifias@ouldoyluseeiy
Wwiaanu

9908 Execution Plan 3nA39819
i\ J)
finlyi

01| SQL» explain plan for

U] 2 select e.empno, e.ename, d.dname

83 3 from emp e, dept d

B4| 4 where e.deptno = d.deptno

85 § and e.deptno = 18;

Explained.

SQL» SELECT * FROM table(dbms_xplan.display(null,null, 'basic'));
PLAN_TABLE_OUTPUT

Plan hash value: 568885898

g
23
-
]

@ | SELECT STATEMENT :
1| NESTED LOOPS |
2| TABLE ACCESS BY INDEX ROWID| DEPT
3|  INDEX UNIQUE SCAN |
4| TABLE ACCESS FULL |

3U# 2 fethe Execution Plan
(Ramsundaram, 2009)
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Operation 0 Julnunsinzesdulsd
lnusgnifieslnuaidiz Ao Operation 1

Operation 1 flwusngn 2 Tnua As
Operation 2 uas 4

Operation 2 fluuagn 1 lnua Ao
Operation 3

70 Execution Plan TNAUEUNITOLERNS
ludnwauzvaesulslle ¢l

a1 Operation @

82 (SELECT STATEMENT)
83

a4

a5 |

86 Operation 1

o7 (NESTED LOOPS)
a8 TAY

8o /I o\

18 / \

11 / \

12 / \

13 / \

14 / \

15 / \
16 Operation 2 Operation 4
17§ (TABLE ACCESS (TABLE ACCESS FULL)
18 | BY INDEX ROWID)

19

2;‘3

21 |

22 Operation 3

23| (INDEX UNIQUE SCAN)

U7 3 uams Execution Plan Tudnweauzaes Tree
(Ramsundaram, 2009)

angUfl 3 Budumsuans Execution
Plan Wwinwuzoneduls sun9nsus1su
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Operation 1 azvinnuldasdaenszyi
Operation 2 W& 4 fioy lpeaznszyin Operation
2 Ifas@asnseyin Operation 3 figw

Operation 3 91§9A1519 DEPT
Toel438 INDEX UNIQUE SCAN Wazaeen
ROWID Tu/l# Operation 2

! - i w &
Operation 2 AUATLAIYDYANINNUA
a9 DEPT Wl Operation 1

Operation 1 [gn3zyin Operation 4
fmiuusiazunafi Operation 2 Aunlw

Operation 4 asA3LyNNSIENTNANII9
EMP 4uu TABLE ACCESS FULL lasrwue
= = - ' 2
Rouly fo e.deptno=10 uasAuFuaI YA
filglsiun Operation 1

Operation 1 AzAUANAANS AT
1#un Operation 0

uanan Execution Plan aglasansy
Fumaun1IUssaIanaTne a0 aAILeS
uddsanInsauaneradis (Statistics) AsLE
NN 9 VRUATRNRRNAAD TR
o '

recursive calls p $urumpselums
Fundiesth

db block gets Ae 41UUIBILESN
Toyafilasulauassarnuientninasvas
RAM

Consistent gets fp IuUATIAEY
doyaaniifimaews wasldsudeysanusion
Yaya (Data Blocks)

Physical reads A9 {IUIUTINVOY
ufiendaya (Data Blocks) figngwainian
(Disk)

redo size f® AWIUTIHNVINNTYINEN
(lus)
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bytes sent via SQL*Net to client
fe dmaulusifidelddeniaegniny (Client)
(49 packet sizing)

bytes received via SQL*Net from
client fin Swsuludfilasuaania3ngnine
(Client) Mnm3ldrds SQL (8¥aaandam
YDNAZTY)

SQL*Net roundtrips to/from client

Ao duudeanuiidsliuazldsuaniaies
an27y (Client)

sorts (memory) fn durudoyad
gni3ueaduilfsdumelumisaiud

sorts (disk) fin duaudeyaiigni3es
anuuasimsuasian

rows processed A9 AIUIUVDIUAI
fignlsimavasmas SQL

fnfuFdennsuans Execution Plan
o5 udaya Oracle 11g ajulsidemsned 1

199 1 Adensuans Execution Plan 284

Oracle 11g

it A ARG

e ay Al W
LEFANSINADINTAY
sudiunsuu SQL*Plus

1 |set echo on

Laneadifising q 189
fdnafiuea

2 |set timing on

3 |set autotrace U4 execution path

traceonly Las explain statistics
niInaaumudoya
134
4 |alter system  |Eredoysionunly
flush shared_  |Rufiniuensshees
pool; shared pool

W & |
5 |alter system sedioyavianaeluiiui

flush buffer_ WiIBANAIURY buffer
cache; cache
6 |SQL Command |fdsieafueafl
faenITeIauMs

3. dethumsisuu Execution Plan

lurtedlazidudrngrenisldeny
Execution Plan 2893tUudan13§1uTaya
Oracle Database 11g usnaniy lushsgne
aelfmsemsne (mysales) Insfinadunilu
asilfaonue 7 reduduazliumesdaya
Uszann 29 auuetaya Swaidyns
U7 4 splydl
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8QL) describe nysales;
Nase 5 2

Rull?  Type
PROD_ID HOT NULL MUMBER
CUST_ID NOT NULL WUMBER
TINE_ID NOT NULL DATE
CHANNEL_ID NOT NOLL NUMBER
FROMO_ID NOT NULL MUMBER
QUANTITY_SOLD NOT NULL MUMRER(18,2)
AMOUNT_SOLD NOT WULL NUMBER(18,2)

) select count(®) from mysales;
COUNT ()

=

7U7 4 Tasea$19m1919 mysales wardrulu
wnadaya

L 1 4
fApeed 1
Tandifgm: “desnsasunudoyatiy
FUIUYDINIINITV D RN LU LA AL IH AV DY
2pemem Ity Taglidugeemsmsvieswan
windy 3”
nnlanddgmdredusunaduumas

Wamuea W 2 anwusleuldnadnsifieiu
et

1% having clasue

SELECT CHANNEL_ID, count(CHANNEL,_ID)
FROM mysales

GROUP BY CHANNEL_ID

Having CHANNEL _ID I= 3;

1% where clause

SELECT CHANNEL_ID, count(CHANNEL_ID)
FROM mysales

WHERE CHANNEL _ID = 3

GROUP BY CHANNEL_ID;

naaNS2ne Execution Plan 28eAds
OARILOATDNYIN 2 queries WU fell

Flaand: 80i00i10.07 ﬂ
Exscutden Flan
Flan hash value: SSPISETY

‘ﬂll | Ogperat ion 1 Nam | Bows | Bytes | Cost €4GPUNI Tims ]
1816 TATENEN ! 1 31 B B |
i sl B B B b ot
{30 "k deest sl meus | om0 e e Gof e |

Prodicats Infummatios Cldentifind by operstion 1d):

1 = Filterd CHIREL LD O

clause
i‘.'_ll'ﬁ ; ;":L = = g ;_.,... :: .
S0 et OREL 1, comt OB 3) Fron syalas e BN 1 ) Group b OEL T3,
Elapeed: B0::00 .02 b
|Eseeation Plan J

Flan hush valor: ATIGSBEI

114 | Operation 1 Mame | Fows | Bytes | Sost GGCRIM Time |
| @ | BELECT ETATEMEMT 1 Il 1 usy ) e |
RN N . Pl LGS o el |
Is 1| TRILE BOCERS PULL! MNLED | 22M0  GEMI M4 01 BRR |

Prodicate [nforaatisn (ileatidind by sperstion 02

2= Filverd"CIRNE_IT"03)

"‘! db hlsck gets
tgﬂ ; 1n=|u
is% E?::.E: rhltﬂ ta climnt 1
% R B
{menory)
(dish)
procesind

i

‘gﬂﬁ' 6 Execution Plan fegnefi 1 1ae where

clause

anjufl 5 way 6 1 Execution Plan
yosmsUszananaiduaafuaalulany
¢regefl 1 Teeld having clause waz where
clause snsnsanagUdulififiousasiunay
maviheuls det




o

Operation 0
(SELECT STATEMENT)
Operation 0
3 ¢ s (SELECT STATEMENT)
{FILTER)
-Operation 1 |
) B {HASH GROUP BY) |
|
(HASH GROUP BY)
Operation 2
Operaion , (TABLE ACCESS FULL)
{TABLE ACCESS FULL) '
;Em.ﬁmplanlreem-h\dngclause! | Execution pian bree of Whee clause |

- i @ & o L
un 7 fulsl uansTuAaUNITU SN2 NaA S
wafuealasld having uay where

&
Uil 7 asnsasqUduneumItszang
uapsAdvaIueadmiulanddognedt 1
To ot

1% having clause

Operation 3 @1Hem1579 MYSALES
1nel#38 TABLE ACCESS FULL d1uau 29
fuum vuewesdeyaiiy 84 MB. uaz Cost
(%CPU) Wi 40,357 (1) waeaniuazasd
fialiur Operation 2

Operation 2 aznss¥in GROUP BY
fe danqudiayanu CHANNEL_ID wdeanniu
azaeAAB WA Operation 1

Operation 1 A¢NILHINIIANNUA
[ouly fie CHANNEL_ID <> 3

Operation 1 [¢AUAINAANS §AYINE

1%un Operation 0

NsasInmMsadE unsws:ups UA 8 aduil 1 Owau 2557

1% where clause

Operation 2 141979 MYSALES
Tnel#3% TABLE ACCESS FULL wazdinns
fnundeuly fis CHANNEL_ID <> 3 Ief
Twndeya 22 duun aevesiayaidu
63 MB. uaz Cost (%CPU) winny 40,424(1)
nieanuazsernsnlun Operation 1

Operation 1 [zn3g¥in GROUP BY
Ao dangudayan iy CHANNEL_ID

Operation 1 AzAUAIHAANE gAY
1#url Operation 0

anmawWisufisudusreunsyssanana
ypaFderisansseg Execution Plan aquléin
Tulandiegnedt 1 Smsduuesfuaauuy
Where clause asflUse@ndanninnsle
Having clause lagfiarsanaindusudunoy
maItsznana Huuwmndoys 1neveinya
wazA Cost (%CPU)

ar ' al
fDEed 2

Tandiigm: “desmsduaviunsoy
fiflendnunURUINMINVBIUARTI9NA

fauninAaLYeI UL RUAINAITVILYDY
' ¢ &
wEazdNnaNuY”

nnlandiigymdnssuminsadausmas
waRueals 2 anwaleulduadnsifigaiy

= é’
U

14 correlated subquery

SELECT COUNT(*)
FROM mysales m1
WHERE AMOUNT_SOLD <
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(SELECT AVG(AMOUNT _SOLD)
FROM mysales m2
WHERE m1.TIME_ID = m2.TIME_ID);

14 uncorrelated subquery

SELECT COUNT(*)

FROM mysales m1,

(Select TIME_ID, avg(AMOUNT_SOLD) AA
FROM mysales

GROUP BY TIME_ID) m2

WHERE m1.TIME_ID = m2.TIME_ID AND
AMOUNT_SOLD < m2.AA;

NaaWsweY Execution Plan ¥99An89
= & - .o
WDERILDAYENS 2 queries Wy fef]

M: LI b

| 14 1 Operation Mese | Bows | Bytes | Cost GG Tim |
| @ | SELECI STATENENT | 1. & 35 e O Baadadm |
| i L) ! i
BHERET | Ll Hes ofwunl
i 1) e 1SN | UA6R | IR L AR D) BRI |
i w40 RS2
i 6 nﬁ%na I MGLES | S N M ) W |
Predicite Informstise (idestified by aperation idd:

i~ mt'ﬂ'.ﬂ!ﬁh"“l%"?
Filter{MNOINT 3y

=5

[+ ]
g

i
i

i
“iE
H

!
T

i

T
__.."E.'E-gg-i g
§
]
f3%

113
it

3Ufl 8 Execution Plan $aagihsdt 2 Iy Correlated
Subquery

. 8, No. 1, March 2014

. il F

(541> SELECT CORNTCn) From
(ME_LD « o2, TINEID AND

114 | Operstion IMame 1 foin | Bytes | Cost GOCPEDI Time |
o | BELECI i 11 %R ) Maeae |
i1 SR i i lE Eoa 1 !

= 3] WEH JOIN i IooEl AN R (D)) MBal6e3R §
] WH i 1188 | IR | A2 (8 BsEEM |
[ MRl TR SRR
§ 1 TABEE MCOESS FULL | WSALER | 1M1 el !lllt“l

Prodicete Infurmation (fdentiffed by eperation

E

2 - mecesn O, T (5907, 01T
e AR SO0, 04")

Statistics

Ut 9 Execution plan fathedt 2 Tay
Uncorrelated subquery

njuft 8 war 9 u Execution Plan
299 3UsEIRaNaRFunaAuaalulany
feenefl 2 Tasld comelated subquery uay
uncorrelated subquery &R FUAUL
Wouasstunaumsvhauld &l

Geration & I

Operation ¢
(SELECT STATEMENT) | (SELECT STATEMENT)
Oparation 1 Operation 1
{SORT AGOREGATE) 1SORT AGGREGATE)
Operation 2 Operstion 2
(HASH JoBi) ! (HASH JOIN)
Operation 3 Oparation § | Operation 3 Operation &
VEW] (TABLE ACCESS FULL) VIEW) (TABLE ACCESS FULL)
Operation 4 Operation &
(HASH GROUP BY) (MASH GROUP BY)
Operation § Operation 3
(TABLE AGCESS FULL) (TABLE ACGESS FULL)
Exacylion pian free of Comelated subqueny mmmamml

- b4 F

U7 10 Tree wamsdunpumILsTananad
wafwaalavld correlated way
uncorrelated
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ngUfl 10 awrsasjUdunaunis
UszananavasAnasnadnaadinsulany
frhaned 2 1¢ sl

14 correlated subquery

Operation 6 WhHea1379 MYSALES
1ne1$98 TABLE ACCESS FULL wdsantfu
azdsrsinlun Operation 2

Operation 6 WHea1518 MYSALES
Toel#7% TABLE ACCESS FULL ndsaniiu
azdeAFn A Operation 2

QOperation 5 W1f4A1319 MYSALES
Tnul#38 TABLE ACCESS FULL d1wau 29
auu vunvesdpyaiiu 588 MB. uay Cost
(%CPU) Wiy 40,437 (2) néeanifuazaeen
salwuA Operation 4

Operation 4 agnsz¥in HASH GROUP
BY d7u3u 1,460 und auevsstayaidu
30,660 Bytes wag Cost (%CPU) winiy 41,922
(5) wivnduazasnsnlfun Operation 3

Operation 3 az¥N158919 VIEW Wag
danaansliua Operation 2

Operation 2 az3u¥pyaan Operation
3 uaz 6 1NNszyi HASH JOIN uazasrsalh
N Operation 1

Operation 1 azip19ayafilaann
Operation 2 373211 SORT AGGREGATE

Operation 1 aAuradnsgavngliun
Operation 0

1% uncorrelated subquery

Operation 6 W1 H9a1919 MYSALES
Tnel$98 TABLE ACCESS FULL nasannuy

sa1sImMsiaddy uns.ws:uas U 8 aduR 1 Duau 2557

azgernsial#un Operation 2

Operation 5 W1H4A1919 MYSALES
Tnel$38 TABLE ACCESS FULL d1uau 29
auum unvesioyaidu 364 MB. uaz Cost
(%CPU) Wiy 40,437 (2) waaIntuazaeen
AR Operation 4

Operation 4 agn3eyin HASH GROUP
BY 417y 1,460 uen wuravesdeyaiiy
18,980 Bytes way Cost (%CPU) winnu 41,922
(5) nasINUuazaeAsaliun Operation 3

Operation 3 ag¥i1n1sad1e VIEW
WRZRINASWS WA Operation 2

Operation 2 az3udiayasnn Operation
3 uay 6 ¥N3%¥ HASH JOIN uasssnse
1#ur Operation 1

Operation 1 agio19ayadilaain
Operation 2 #n3¢¥in SORT AGGREGATE

Operation 1 asAuUAINAANS gAY
T#ur Operation 0

anmawssyifisudunsumitssnana
yosndefeanssny Execution Plan a&jule
Nulandratdl 2 WeaRasananaves
fuutpya (Rows) 2unvesdaya (Bytes)
way Cost (%CPU) azifiuin msfisusds
SQL #2835 Correlated subquery azld
N¥neNIYaeATeasNNnAINds Uncorrelated
subquery

4, asu

AIEUNINTRYS (Query) 1uns
seuauludegudeyaifiofedoysiidoinis
apnu1auisulafidoenis szuudanns
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Judeyaasldamlassadienisasuniy
(Structure Query Language - SQL) w3
danrsuanidrfivgiudeya Jgnfidrdy
Uszmanilssesmsssumudoyasanaing iy
Joya Ao WeliuTnadayaduouinn uay
fianududeu asldnanlumssevanudeys
dunamnu

nndlymdedu nedendefiazdanld
massumutayaldisidu Mo ansUfuuss
fdafiuea (SOL Tuning) Tasluunauld
Yausiednsde A wautfiRinns (Execution
Plan) #ssnsnsnuansnsasidavastunenly
mstszsnanafmds SQL uanantfu Seansnsa
wanspadRfd AyueensiEninansves
w3nednee

gavhuluunarslideldvhmsunsneg

n1318 Execution Plan ipA32a88unI3
o & = v & &

Ysznanazasiduasfiuea sy lom
& & s 8 % & = ¢
vensaupsunaEdasyiiiiufia selusd
uwa38msldeu Execution Plan \iaU3uusis
Adseafusaiialimsssvanadayals

g &
FINLIIDU
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