2.398. 1. 40(3) 844-855 (2555) KKU Sci. J. 40(3) 844-855 (2012)

nINUIEENSN M SERUANTaYAR 18A1T19BUAND

Query Optimization with Indexing Table

o/ Z
YNYTVE ANDITTRNT

9

UNANED
mafiulszdnsnmnisaeunudeyaidueiusznouvedssuudanisgiudoyaiing me1um3sg

fusgdnSamunigalunisnseyinisAum nallavidunisiiudssansnmnsasuniudoya As A1319
duandduduisnisiiuanuiilunisdifesgudeya ndnn1sinnuvesnisdunnd fa nisiden

podut AT g udeyatiieasinluduing asadunndavgnaiietu lneussyreduiliildionld

o 1 [

wazABUY ROWID  dwsuiiuiieguasdaya unufivrAunmviavien1sne iwrauisaldduindiiiont

1 i

FwnuInnsatudauandeanislaag1esiasa wazusendanailauinlunisaunn uanaintuesadale

U

saa

thiausfisvdnninidenduiind 1wy nsidenaedun candidate n1sidenaodutiifian cardinality 7igs
udu aevie sdilinaaouusznininvesmnseduding Tnsfinnsmaass 2 MegraielFouiiiey
ssysnsliBusnduazldBusing nadndvosiedsi 1 lefinsliduindaweanarnisidrdsiarn
anas 95.07% wazAUasifudnislidfiganas 97.96% nadwsvesiioened 2 Wedinslidusinderves

wamsdndedananas 81.25% wazalesidudnislddiganas 66.99%

1 a a ¢ _aa a s a < a o = a o =
ANMITIAUAFIEAT FNALAZADUNIIADT AUTINYIAERNT UNINYIAYYUATIVTIU B.913UYITIU 2.9UATIVFIU 34190

E-mail: scchansu@ubu.ac.th



UNAIY MANTINYIEENS 1. U7 40 avun 3 845

ABSTRACT

Query optimization is the component of a database management system that attempts
to determine the most efficient way to execute a query. One of the techniques to optimize the
query is to use an indexing table that is the primary mean of speeding up access to the
database. The principle of indexing table is to select columns from a database table to create
the index. Index table is created. This table contains a column that was selected as the index
and ROWID column for storing the address of data. Instead of searching full table, we can use
the index to quickly position to the first matching value and save a lot of time for searching. In
addition, we present the principle of choosing indexes, for example candidate column, high
cardinality, etc. Lastly, we tested the efficiency of the indexing table. There are 2 test examples
to compare between index and non-index. The first test example result for using index, disk
access time reduced by 95.07% and 9% CPU cost reduced by 97.96%. The second test example
result for using index, disk access time reduced by 81.25% and % CPU cost reduced by 66.99%.
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Keywords: Query optimization, Indexing table
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Service Pack3 uagliszuudnnisgiuteya Oracle
Database 11g

Tunsinussansnmagleen disk access
time uwazA1 % CPU cost lunisiussuiiiay
Uszavsam Taeflonumnumanevesi 2 A Ao

1) Disk access time fa szuriaanlunng
e deudldsuidslyuszananadoyaves
TUsiwalwes wagdsAinauAuul Inaun@an disk
access time davimannuiatlunsium (seek
time) adutisnariivhenideuainuniafieglu
vauzdulogmilounafidesnis (Huang Y.F. et
al., 2000)

2) % CPU cost Ao AnUasifurvoiseu
Msueaded (machine cycle) lun1snszi
fdaena 4 Teeduaiifeadostulnannisie
293 CPU wazn1sldninennsvendes

(BURLESON CONSULTING, 2011)

N1SNAARIN 1 (Madaudseansainnis iy

wazhildBuandlunisaauaiudoya)
Junsmaaeudszdninimnisaeuaiy
ToYaveINITINITVIE (mysales) Laedinaduily
asnivanun 7 Aodudkarfiunivesteya
Uszanm 29 duunadeya swasiBuadaguil 3

seluid

ev CAWINDOWS\system32%cmd. exe - sqlplus fnolog

SOL> describe mysales;
Mame

PROD_TID
CUST_ID
TIME_ID
CHAMMEL _TID
PEOMO_TID
QUANTITY_SOLD
AMOUNT_SOLD

SOL> select count(*) from mysales;
COUNT (%)

29402977

SOL>

NUMBER
NUMBER

DATE

NUMBER
NUMBER
NUMEBER (10, 2D
NUMBER (10, 2

UM 3 Taseasnemsne mysales agdiuuateya

NU8LRA

1. unteyaaavngldiiudeyalagldrds

SOL  #alUil insert into mysales values
(0,0,5ysdate,0,0,0,0;,  iteldidwioululunis
aaun1utoya

2. @1979 mysales  Hlailaas1duing

Tuaeauilla 9

nsnuldvhmsdeunudoyademds SQL
seluil

select * from mysales where prod id = 0;
Lﬁ@iﬁﬂ’]iﬁu%’]L‘\]EJSL‘LJLLO’J%JIE]JJ“aE‘jﬁ]ﬁ’]&l‘ﬂ@ﬁﬁ]’]ﬁ’]x‘i
wadwsvosnsaounindoyail Usangdagud 4

selud
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o COAWINDOWSsystem32\vemd.exe - sqlplus fnolog

SQL=>
SOL> select ¥ from mwvsales where prod_id=0;

Elapsed: 00:00:18.65
Execution FPlan

Flan hash wvalue: 3597614299

| Id | Operation | Mame | Rows | Bwtes | Cost (HCPUD| Time |
| 0 | SELECT STATEMENT | | 402K | 11m| 40104 (1] 00:08:02
[* 1 | TABLE ACCESS FULL| MYSALES | 402K | 11M| 40104 (1) 00:08:02

1 - filter("PROD_ID"=0)

JUN 4 wadnsanmsasunudeyalunisne mysales Inglifiduandg

v L3

9113071 4 Usingitlumsaeunudoya Aauviin1sas1sduiandliiuaadud
agldiian Disk  Access Time iy 18.65 prod_id wagvinisaeunudeyalvalanadns 6
fiod3undt unzdien % CPU Cost winfu 40,104  5Ufi 5 deluil
Tnsnsaouamdoyailifuuuy TABLE  ACCESS

FULL 33ff0 n15Ausivanisns (Full Scan)

e C:AWINDOWSAsystem32iemd.exe - sqlplus fnolog

SOL=>
SOL= select ¥ From mysales where prod_id=0;

Elapsed: 00:00:00.92
Execution Flan

Flan hash walue: 3009203711

| Td | Operation | Mame | Rows | Bytes | Cost (%CPUX| Time |
| 0 | SELECT STATEMENT | | 402k 11M| 6190 (1)] 00:01:15

| 1 | TABLE ACCESS BY INDEX ROWID| MYSALES | 402K 11M| 6190 CLN" GuEglels 7
| 2 INDEX RAMGE SCAN | MYSALES_FRODID_IDX | 402k | | 219 (13] 09:00:10 |

2 - access("PROD_ID"=0)

U 5 nadnsanmsasuniudeyalunisne mysales lnpassduandliiuaeduy prod_id

n3UN 5 Unngittumsasunudeya  nisneasedl 2 (agaulszansaiwnisly

919981 Disk  Access  Time  wi1ivu 00.92 LLaz1aj°l°1’J'§uLﬁnsz‘f'lumsaaumuﬁaga was

$adiu19 wazdle1 % CPU Cost infiu 819 g - .
. n15t88n candidate column)
nsaaunuveyailllunuy INDEX RANGE SCAN - - .
G on . . L. WUNTNAERUUTEANININANTEDUDIN
Fanme Mseumlaglunisnaduang . . o .
1oyav0401319gnA" (customers) Iagilnaduiily
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|
o

ANEY

v v
o

nasndulaviinisasunudoyasie

MNUUA 23

AW INDOWSsystem 32emd.exe - sqlplus /nolog

Mame

CUST_ID
CUST_FIRST_NAME
CUST_LAST_NAME
CUST_GEMDER
CUST_YEAR_OF_BIRTH
CUST_MARITAL_STATUS
CUST_STREET_ADDRESS
CUST_POSTAL_CODE
EUETECETTY
EHETEET T Y ST
CUST_STATE_PROVINCE
CUST_STATE_PROVINCE_ID
COUNTRY_ID
CUST_MATIN_FHONE_MUMEER
CUST_INCOME_LEWEL
CUST_CREDIT_LIMIT
CUST_EMATIL
CUST_TOTAL
CUST_TOTAL_TID
CUST_SRC_ID
CUST_EFF_FROM
CUST_EFF_TO
CUST_WALTID

SQL>

JUN 6 1A39a319911519 customers

sqL seluil
select /* + FULL(c) */ c.*

from customers ¢

where cust_gender = ‘M’

ARdNY wazliunivesdoys

SQL> describe customers;

AND cust_postal_code = 40804

- CAWINDOWSsystem32wmd.exe - sqlplus fnolog

55,500 unaveya S1uazdennaguil 6 salull

MUMEBER
WARCHARZ (200
WARCHARZ (400
CHAR (1D
MUMBER (42
WARCHARZ (200
WARCHARZ (409
WARCHARZ (109
WARCHARZ (30D
MUMBER
WARCHARZ (400
MUMBER
MUMEBER
WARCHARZ (25
WARCHARZ (30
MUMBER
WARCHARZ (30
WARCHARZ (14
MUMBER
MUMEBER

DATE

DATE
WARCHARZ (1D

5
2
J
2

AND cust_credit_limit = 10000

Fadunsaevaudoyalaederulildis

TABLE ACCESS FULL Hadwsuasn1saeunnudeya

U UsingAsun 7 seluil

s}

2
3
a
5
&

SQL>
SOL> SELECT /%4 FULLCC)
FROM
WHERE

AND
AND
s

oo ¥
customers o
cust_gender = 'M
cust_postal_code =

cust_credit_limit =

rows selected.

Elapsed:

00:00:00.48

Execution Plan

FPlan hash walue:

2008213504

TABLE ACCESS FULL|

40204
10000

CUSTOMERS

SELECT STATEMENT |

| Cost (HCPUI| Time |
406 (1) 00:00:05 |
406 C13] 00:00:05% |
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NgUN 7 Unngilunisasuniudeya

219981 disk  access  time  winAv 00.48

$adiu19 wazdle1 % CPU Cost infiu 406 lag
nsaeuaudayaiiuiuy TABLE ACCESS FULL

foulaviin1sas1eduanglidunisia
customers dv9mun 3 AoauL Ao cust gender,

cust postal code wag cust credit limit wazyin

nsaeunINtayameAd SQL sialuil

e CAWINDOWS\system32vemd.exe - sqlplus fnolog

SQL> SELECT /¥+ INDEX(c) ¥/ c.¥
FROM  customers c

3 WHERE cust_gender = 'M'
4 AND cust_postal_code = 40804
5  AND cust_credit_limit = 10000

6 rows selected.
Elapsed: 00:00:00.09

Execution Plan

select /* + INDEX(c) */ c.*

from customers c

where cust_gender = ‘M’

AND cust_postal_code = 40804
AND cust_credit_limit = 10000

Fudunisaevarudoyalaslildduindlunis
% U= v e @ a & s

Aum wagliidenaeduifivzluduiandlunis
AUMNBIAIN 3 ABAUUYIAU HAdNEUDINTT

dounudayail Usingasgui 8 deluil

Flan hash walue: 1928091631

| Id | operation | Name | Rows | Bytes | Cost (¥cPul| Time |
| 0 | SELECT STATEMENT | | 5 90q0 | 199 (12 00:00:03
[* 1 | TABLE ACCESS BY TNDEX ROWID| CUSTOMERS | 50900 | 199 C1)| 00:00:03
[* 2 | INDEX FULL SCAN | CUST_CUST_POSTAL_CODE_TDX | 69 | | 134 (1) 00:00:02

JUN 8 wadnsanmsasunudeyalunisng customers lnefmunliidenaeauiduindies

9113071 8 Usngitlumsaeunudoya
agl49a1 disk access time 1A 0.09 Had3uni
wazdlA1 % CPU cost Wiy 134 laenisaauniy
foyaiiuuuu index full scan  #aemaduil
cust postal_code  ilpsarnaeduiiliiuan

salusualdvasgndn Faianldgriuuiniilnden

cardinality qn‘ﬁ?jﬂ dqumeautl cust credit
imit \iuAnadunsinuesgndn dedienldgniu
#98n31 cust postal code  wazAOAN cust
gender Wiudayanavasgnéndalsidfutiosdian

agUainnisvaaesia 2 ads lddeagy

disk access time mug‘dﬁ 9 fiail
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Disk Access Time (ms) Wguifaumslduaz 11l wdng

18.65

B TABLE ACCESS FULL

51 0.92 0.48

[J INDEX FULL SCAN

0.09

:s‘
MINAADIN 1

A -—

Mnaaedh 2

5U# 9 1W3guiiigu Disk Access Time (ms) ¥89N15NARRIN 1 Uag 2

Wigulgunisaeuniudeyarmenislyd
wazldldduwdngainnisveaesd 1 waz 2 ladn

P ya & & . .
A15NAABIN 1 NNSBULANG disk access time

anad 95.07% Way NISNAAIN 2 ATIIBUAND
disk access time anad 81.25% uazdoajuves %

CPU cost mugﬂﬁ 10 fi9i)

% CPU Cost voamsliuazlal¥d udna

50,0007 40,104

40,0007

30,000

20,0007

B TABLE ACCESS FULL

[0 INDEX FULL SCAN

10,0007 819

<o

msnaaedn 1

msnaaeei 2

3UN 10 Wiguiiey % CPU Cost ¥8an15naaesil 1 uag 2

Wigulgunisaeuniudeyarmenislyd
warldldduindannisnaassd 1 waz 2 1691
Asneaeed 1 MsleBuing % CPU cost anas
97.96% uaz n1svAaesi 2 n1slBuLing % CPU

cost anas 66.99%

unay

n1saeuntudoya (query)  1Junis

Y

aounuludsgudeyaiiiofsloyaiidaaniseanin

MudeuluNfenis sruudanisgiuteyaasly

AM¥1lATIASI9NNT@OUAIY (structure  query

language; SQL) Tumsdamsuazidnfegruteya
ﬂiymﬁa”']ﬁiyﬂizmwﬁwaqmiaaumu%mﬂaaaﬂ
Nngudeya fo wWeluuadeyaduiuann uas
fimnududou agldinarlunisaeuaiudoyaidu
AUy

ndandiedu inaandeiiageaele
nsaounudeyaldiirtufe n1sasimiedy

Wnd (indexing table) lnwazdoudonaoauiily
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M1319dmSUn1sasduLing lunisiaduingi
a$r93uasilneduifiidoninadrsdudnddaiinng
Bosddudeya uazaodun ROWID Wuflegdmsy
matluSssnsgudoya fedsnisiagiinling
aouamdeyaldsiniiitu edulsfimunizadis
as19duLindavdedldiuiisiuiuuinuuiaies
ABLTNLADS warNsas 19N aBuAng g iU
m'iaaumwﬁaﬁdaﬁLi‘lumiﬁuawﬁaga Ao iy av

LAWY

o '
' 1% a v a

fAouN1Tas NI BUANGYNASY AeTinag
A1fadafife n1sAasudanaduddinsunisg
Y a & & a o sa & .
AP UNNGY LYU N15LaNARANUNLUU candidate
column MstienAeaNlNiiAl cardinality g3 N3
deonaeduuniusziavvestoyavunnian {udu
gavineluunauddilaiinismagey
Us£ANTAIMNNITAUNIUVDIN519BULAND Lae
NA@aUAT disk access time wagA1 % CPU cost
v 1 Ve =3 v
vaansmslduarlildduandlunsasuaudeya
NWANITNAADUUIINGI19AN disk access time
War % CPU cost 1nA15a319m15198uAngaedl
ANTanaY AINULLDMNTINUAYBIUNAIULYINTA
Asas1amns1aduend dumeaiandanazanelinig

dounudoyaldsing g
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