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A Prototype Semantic Query Optimizer

Peeraya Meenaphinan
Puttipong Tanutep

Assoc. Prof. Dr. Suphamit chittayasothon Advisor

ABSTRACT

The semantic query optimization is a process that takes advantage of the semantic knowledge
for reformulation original query into alternate query that produces the same result and has more efficient.
In this paper, we use integrity rules that are manipulated by database administrator to transform user
query into equivalent form. This proposes another way for implement the prototype semantic query
optimizer that utilizes these techniques to achieve. The implementation and test result by compare the

cost are presented.
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2.1.3 ﬁaﬂssmaﬁmm@ammﬁmﬂ (Semantic Query Optimizer)
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2.2 Semantic Query Optimization

. . P — 4 . 5 5 = 8 o
Semantic Query Optimization ﬂ,’flumsTmamglummmﬁmu wevimanasfidanis 19
' 1 A~ a a P @ 1 o S Yo =
oglugiiuuenen  asdivsz@niamlunisdssuaana (cxecute) NANAU UANAANTN 1ATIA9T
v (o £
Hadwmilousy Mdasmasa Lildimsiala mmi‘lum%ammﬁmﬂﬁumﬂax'lﬁ'%”ummné’i%’am
< 9 A Yar = kY
vo3svuu laududquaszuy ma'lﬂsmnmﬂiwuﬂﬂaumsﬂizmawaunmmumaua
°1uni.,,mumsmmmﬂm;ﬂmamn (Query Reformulation) iy mzﬂumaﬂ‘vmms‘lu
AN mﬂs‘“naumﬂngwumu wﬂ"ﬂmfmEmﬂg]mamﬁum@uaswumﬁuﬂiw
UNADES 11U
Department (dcode, dname, project, manager)
&
ARWUFIU :
1) deode=‘ACCT’ -> dname = ‘Accounting’
2)  dname = ‘Accounting’ -> dcode = ‘ACCT’
3) deode=‘PRSN’ -> I <= project <=3
2.2.1 nszvaumsihmsulasgiiideRas Sieg 3 guluuumang fe
2.2.1.1 M3LNUNG (Constraint Addition)
o aa g dd a 4 o9 - a a @ ' '
Wumsduennsia Adribute ndhuduanddwunylunsias endreds
Mduau: SELECT *
FROM student
WHERE entry = 94;
Af) : entry = 94 —> regno >= 940000
P J g aa 4 a d ¢
¥4 regno Uuilutenns i uswdndg
el ; SELECT *
FROM student

WHERE entry =94 and regno >= 940000:



2.2.1.2 am‘éau'lm (Constraint Deletion)
WumstinenSenlvii hisuusenaings UNAIBYIN 13U
fdud: SELECT *
FROM student
WHERE advisor = 100 and status = ‘A’
A5 : status = “A’—> advisor = 100
frdalmi : SELECT *
FROM student

WHERE status = ‘A’

2.2.1.3 3oulviauds (Query Refutation)

' b4 ' .
Auns iisensumdai Iﬂtj'lnﬁ'eamﬁﬁaﬁfiﬂ’lﬁ'lﬂ‘lﬁswui‘)”ﬂms@uagm%’aga

'
a a

Uszunana Lﬁaﬁwﬁamsfuﬁﬂugaﬁung UNAIBEN 15U
Mdad: SELECT *
FROM student
WHERE advisor = 105 and status = ‘A’
ng : status = *‘A’—> advisor = 100
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maalvy - SELECT Null

3.93 é’ane?ﬁmmnssmumsuﬂmgﬂuuuﬁ1&'&?\3’%’ (Query Reformulation Algorithm)
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MUYUABULY : | D9 4 N9 9ouly ci UBIANTINITIINNG Nau"lﬂflﬂnmwmm IUNTSNY
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o o v .Y ow 9 1 o
22.2.1 mmswg}ﬁau"lm Ci nUAINBUY U (antecedent) A UBILARY rule A—™B (A Ao

ABUNTI1 a3 B Aadafiauan)
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2222 lumsfugilu  asaeaeugiwadimmuu B aeandeeueu lvdug lufidedns
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w30 i i lizeandes Iidedaudua draoandes Sniuaous 3a0ld

2223 hmaiudeulud T Twloulvveafids (Query Condition) riteviniiudgdeas
Rouly cn Tm

° 9 v o odd [ T ' el 4 (5%
2224 MnaTRanudAUEAvuAeiu (cn,Ci) Ivuloululna (cn) v Yuognu
& o LA o a
Rouluilogiu Ci Fedugmnzdung
2225 1T wveuenmsia (Atribute Cost) 1dmunsaston'ly (15U ¥HA(Type)

AME1(length), 150 A%¥Ti(index))
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vououly
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g :
1) dcode = ‘ACCT’— dname = ‘Accounting’
2) dname = ‘Accounting’— dcode = ‘ACCT
3) decode = ‘PRSN’ — | <= project <=3
Mdudn: SELECT *

FROM department

WHERE dname = ‘Accounting’ and manager = ‘AQ[”
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O a dau A

nasInAENAUN S 1dh o2 188 d 3 SRl
SELECT *
from department
FROM dname = ‘Accounting” and manager = *A(]’
WHERE dcode = ‘ACCT”
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2.3 1MATAYDI Semantic Query Optimization

lu DB2 Universal Database wvﬂﬁué'mmiﬁ%’wnszmumsﬁmmzﬂszﬁwﬁmwmmwaﬁwﬁ
Tauld TPCD waz APB-1 OLAP benchmarks lunisnaaeauansliifiug1  Semantic Query
Optimization aunsnRalszdninmlumsiSongdoya

szuugndoyauuuSiaduiua  (Relational  Database) nmoifhuma TuTadidin iy
AT umadu M3 SRR U(storing), A139AN13(handling) 1Az nMsisengdeyanieg nasnnivan
lulsz@ninmveansiZongdoya lusermigui esiilszneuiiihunguandnlumswannie ns
13m’fmﬂ%’uazﬂﬁﬁ@mnmﬁﬂﬁmmudwq (query optimization techniques) AouTN15Han sy
semantic query optimization (SQQ) IﬂU‘li’f’ﬂgi’faﬁaﬁuﬁgﬁmﬂmﬁugm%ga iewansz Ansam

¥
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1.) Join Elimination
-uuylddetiefunuumers g (using forcign key constraints)
Lf;aﬁmsﬁmum’faﬂaﬁmmuwmiuﬁﬁﬁ SEMIIMSITRUR U0 ITB IR 1519 eEATN
widssiundmsusazinn (row) TuA1519gn(child table)fiR nesunidiiurle
Lsuvmu mﬁuﬂw"lunmﬁluua(NULL) w2 Tums1aman (parent table) AAA
maﬂuiuﬂaanumﬂuﬂwaﬂ muumqaﬂswmmmmswaﬂmmsN?)’uﬂu
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mmmawﬂ'ﬂ erluresuvifdaedind sxiilsngeglunedumimfuidnsn &
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‘lumqmawaawnﬂuaamswanﬂ1ﬁwuu'1unm‘1ummaua &5 unadn T
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mlan

2.) Join Introduction
Hu3Tmsil94e IS euvesmsidon Tosmsefiitydun Sarsauiina
anwuﬁnumimﬂu(aﬁmwumu’lsmmifumuaw"“a Whwiden Tosthufiusy
1find)

3.) Predicate Elimination
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4.) Predicate Introduction

- uuuI98uANd (using index introduction) Sumsadaalmidlfonnsagl nn
m;]suamﬂmmwmmJm'wmmﬂmwu@mmﬂummmwwaumﬂmaa lumsadnatiu oz
mstimsadnaidndnnufd query tie IS aveamssziiuna

- unldaad9msAun (scan reduction) AdneRuLUL 9B WENT TuvninSus i
namsadinalniasluddefiag %amsﬂﬁmﬂﬁy‘haﬁmﬁawﬁaa‘lumsﬁ'umﬁm%”uma
foya duhFudunisiimlsyangam
5.) Detecting the Empty Answer Set
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2.4 8IUVRIM T3 (Implementation)

2.4.1 MSINNNIAAAN (Predicate Introduction)

WUIAAYDY Predicate Introduction( PI ) wonily 2 33 fl® index introduction L@z scan
reducuon UUIAAVBY index introduction Lﬂumsmumiﬂmﬂﬂ’lwnm‘lummquery Tavlumsadinn
uuaumnmagvuuawmmuu ﬂ'ﬁ'lﬂ tuple Iﬂfﬂ‘lf index ‘i)“’ll'l]i“’ﬁ‘ﬂﬁﬂTWlﬂﬂﬂ'n Lmauummu"lu
ilusTuaue’ly maammmgimm"lﬂums'lmmmmi'ﬂ“hmwwmsﬂuw1(heuristics)meﬁ1d"a
' a y & & o g ° a 1 g9 . & v
ANNGAAIWIN  Fendwniiezgni lddsalumideen plan optimizer @astliasn

Yo o Yo & 2 o 4 g, Y o o v o
ulﬂ'i‘l_lﬂﬁﬂa‘Ui‘Uﬁﬂﬂ lan eneralorI1ﬂﬂﬁuul'i1i]~3i)'l!ﬂu‘ﬂﬂzﬂﬁ)ﬂﬂ1ﬁuﬂ‘u@mﬂﬂ1uﬂ’li1‘]1“1)’\3%3ﬂ'l‘511ﬁ
plan g
Y1 v A a a J a [} a I~ a [l 9
llﬂ’ﬂilﬂllﬂi“’ﬁ'ﬂﬁﬂ'lﬂiﬂﬂﬂm‘ﬂﬂ ammamxﬂuumﬂmmmiaﬂmamsﬂum (Scan reduction)
LLH'Jﬂﬂ‘Nﬂ’E) !fWiJ!,‘Wiﬂﬂl.ﬂ?] ma'lﬂawmmmnanam‘lﬂsmm%mﬂmua mamwnmwmﬂumama
M5 scan reduction
0192 SI Lﬂumﬁﬁ’ﬁ TPCD databasc , ﬂg%ﬂﬁﬁﬁv fio I_recciptdate >= |_shipdate
ag predicate 113 fio 12.1_recciptdate > date (‘1998-07-01") 4@z 11.1_commitdate > date (*1998-07-
01"
Sl: select sum(l1.I_extendedprice * I1.discount) as revenue
from tpcd.lincitem as 11, tped.lineitem as 12
where 11.1_commitdate = 12.]_recciptdate and

12.1_shipdate > date(*1998-07-01") and



12.1_discount between 0.06 — 0.01 and
0.06 + 0.01 and 12.1_quantity < 24;
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TaelzluuuAsmuaveuwaie Wiy =, 1=, > <, >= <= yazlauvuidugae gy 20< x <

50,60 <=X <400

3.2.2.2 Roulvdsznnanuduiuisendiaennsia (Inter-Attrinute Constraint)
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3223 Reulvilsziananuduiuifidusioiu (Functional Dependenty)
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o ad 9

Tavz Idddanisvead 14 ni fio B < 100 and A < 100

v

4.4 FmamlasiFisveslilaeldiforlvissanamudaiusisude sy

a4 o

4.4.1 ﬂimﬂﬂ1ﬂ\1ﬂ’liﬂ]’ﬂ\m1% 'Uﬂlltlﬁﬂ‘UﬂQ‘Uﬂﬂﬂﬂﬂﬂﬁ'ﬂlmiwﬂﬂﬂ'lﬂl‘lﬂ"h

IANQH] Detection of Unsatisfiable Conditions mmzv‘hmsmfmaauﬁ'au"lwmﬂsziﬂﬂ
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' @ o (Y { g/ ° v Y °
where  Niimsdaudafiung Yot uiidauassuudmualinsely ddaudefozinsudad1Fny
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aa o vq ¥ Sy o %
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veusoanily 2 asal

v
o

4.4.2.1 Lﬁ'au'lwmﬁﬁ’aﬁa‘%‘mmﬁi%’cgw%'auﬁmg%ﬁaﬂuﬁé’ saszuvimua'ly

V1MUY Predicate Elimination mwwmmmm%maau"lm“luﬂmamwmw“hm
mmaunuiumumaua"lﬂ Tﬂfmau"lmuu‘lnnuawmmmﬂuaumnmamwewmm
Uszaninmvesszuy |

A200141
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nQueIA URdquasyuUA MR Ty A>3 —>B =5
dd” =4 v 9 £ s ' 9 = / (Y 1 :/I
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“lumiwﬂaaaﬁi%s:w%wmsgm%’aga MS SQL Server 2000 lat#l SQL Server query

E4
optimizer laonAd Optimizer umsfvuadiuu cost-based optimizer lumsnaaeaiiagiims

naaeInUszuUiaMsPIudoya MS SQL Server 2000 Waluuuy Heuristic Optimization Faiilu

AFMIUVY rules-based 1@z U1 Cost-Based Optimization
Y v d' o
5.1 ngdeilanunmnua
5.1.1 Qeulvilsziandmuamve ivave enn3ia (Attribute Constraint)

CID <= 50000
CREDIT_LIM <= 000000

500 <= CURR_BAL <= 600000
UNITPRICE > 2

ONHAND >=1

3 <= REORDER_QTY <= 300
SALARY <= 200000

EID <= 350

OID <= 30000
DISCOUNT IN (5, 10, 20, 25, 30, 40, 50, 60)
ADDRESS != ‘USA’

QTY >0

5.1.2 Reulvszananuduius ssnauenn3tn (Inter-Attribute Constraint)

UNITPRICE < REORDER_PTY
QTY <= ONHAND
CURR_BAL < CREDIT _LIM
ENAME != CNAME

v J

S5.1.3 ﬁau‘lmli::mﬂmm&’uwuﬁﬁ%udaﬁ’u (Functional Dependency Constraint)

INSAAIAR | — INSAAIAR 2

ADDRESS = ‘BANGKOK’ — 10000 <= CID <= 40000
ADDRESS = ‘BANGKOK’ — DISCOUNT >= 20
DISCOUNT > 50 — EID = 298

PID <= 50 — REORDER_QTY > 10
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UNITPRICE < 50 — QTY > 12
SALARY = 80000 =) EID > 260
ADDRESS IN (‘BANGKOK’,"CHIANGMATI’) — CREDIT_LIM = 900000

CNAME = ‘HARRY’ 80000 <= CURR_BAL <= 300000

CID <70 ADDRESS != ‘YALA’
2000 < ONHAND < 3000 200 <PID <300
CREDIT_LIM <= 500000 CURR_BAL > 10000

UNITPRICE >= 500 PID >= 100

Ll L]l

100 <= OID < 150 DISCOUNT = 30

5.2 namsnaaoulasl¥lusunsy Query Analyzer

Taglu Query Analyzer 1%111‘17?31&1\1
Set Statistics time on
Set statistics io on
Select ...
Set Statistics time off
Set statistics io off TuMIgAIYBINAMAL AT Cost A1 lunsThs 1Tty

v
o

1Y o o a da 9Jq ¢ = v o a dAd kY
wamsmﬁaumswnawmmaami‘uawhnﬁﬂumwnummmiwgﬂuﬂmgﬂumiﬂﬂ

14715153 Query Analyzer Saldigiiunveansdifiiimsnaaon’s 4 nsdl do
Ado @ oa A 9 1o Y o Y o o Ay o Y
521 muwddsiavesdli hidaudssungderisiuiidauaszuusmual? nazauise
s Y 3 ' Y v v ~ .
wiongUetInUNMINITans 113U 18 Taoldmaug Scan reduction
% v 4‘
083t 1

'
o

Mdanasvedly Select *
From customer_tbl ¢, order_tbl o

Where c.cid=o.cid and c.address = 'bangkok' and o.discount < 30

ﬂgﬂﬁ'aﬁqﬁu : address = 'bangkok' -> discount >=20
MidafiaThgau)asgy:  select *
From customer_tbl c,order_tbl o
Where c.cid=o.cid and c.address = 'bangkok' and o.discount < 30

and o.discount >=20
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M50 5-1-1 Ty Rules-based Optimization 4azA1519 5-1-2 (U Cost-Based Optimization

4 ]
[

4
o

vy
o A

vy
v A

Query ASi 1 (ms) | AFT 2 (ms) | AT 3 (ms) | ASIT 4 (ms) | ATIR 5 (ms)
AdsAasve ey 1472 1430 1395 1439 1443
AdenaTignuilasgll 793 783 783 788 802

A5 5-1-1 HAN1INAQDY Scan Reduction

Ed [ 4 v 4 v Ed 3 E4 [
Query AFIN 1 (ms) | ATIN 2 (ms) | AS9N 3 (ms) | A59N 4 (ms) | AFIN 5 (ms)
AasAIsveefly 834 829 820 802 810
Adanisngnuilasgyl 743 775 737 750 756

o 1 d’
AIDUIN2

fdansveedld :

=

Mdendangnuasgy:

A15199 5-1-2 HaN13NAGDY Scan Reduction

select *

From product_tbl p,order_tbl o

Where o.pid=p.pid and p.unitprice<50 and o.qty <30

unitprice < 50 -> qty >12

select *

From product_tbl p,order_tbl o

Where o.pid=p.pid and p.unitprice<50 and 0.qty <30

and o.qty > 12

1 ' v Y
HaveIMITUnauldeidiRaTiaaes liszunana laeld s unsy Query Analyzer 1oy

A1519 5-2-1 ey Rules-based Optimization (agA1514 5-2-2 (Huyy Cost-Based Optimization

Iy ¢ ] ] I ¢ El ]
Query AN | (ms) | A5 2 (ms) | ASIN 3 (ms) | A5IN 4 (ms) | ATIN 5 (ms)
fdsAasvead 1y 28 29 30 32 20
Adanasngnulasgy 20 21 26 19 18

MINA 5-2-1 HaN1INAABY Scan Reduction?
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Query A39N 1 (ms) | ATIN 2 (ms) | SN 3 (ms) | ATIN 4 (ms) | ATIN 5 (ms)
Mdsisvols 31 31 32 33 32
Adansngnuilasgl 23 19 27 28 28

A5 5-2-2 NaMINeaaad Scan Reduction2

Fethaiis
MidsRasveedly . SELECT *
FROM customer_tbl
where credit_lim <= 500000 and curr_bal < 50000
ngietiesdy - - credit_lim <= 500000 -> curr_bal > 10000

(K
A A

Adendsngnuilasgil:  SELECT *
FROM customer _tbl
where credit_lim <= 500000 and curr_bal < 50000

and curr_bal > 10000

. ' v 9
naveImsiunaniediidinsnsaes lifiseuanalauld1usunsy Query Analyzer Tau

A1519 5-3-1 aziduny Rules-based Optimization (az@13519 5-3-2 Lﬂuu‘uu Cost-Based Optimization

Ed v A Y A 4 v
Query ASIN 1 (ms) | AN 2 (ms) | ASIN 3 (ms) | ATIN 4 (ms) AN 5 (ms)
fdansveedly 165 157 170 155 160
fdefaTngnutlasgl 162 156 164 143 155

M3 5-3-1 WHaN13INnaod Scan Reduction 3

v v F4 v E4 v 4 v 4 v
Query ATIN 1 (ms) | ASIN 2 (ms) | AFIN 3 (ms) | ATIN 4 (ms) | AS9N 5 (ms)
fdafrsvoedly 176 188 176 142 175

fdefrsngnuilasgyl 153 158 144 136 141

AT NN 5-3-2 HaN1INAQoY Scan Reduction 3

[ '
Ad o o a

= Jq Y 1 o Y o Y o o Ay ° a4
522  asandmdamsveadld ludaudsfungdesfuiidauaszuutimun Taomutouly

'
2

' v . v .
Tmifmnnngdedeiudh Ty didsiaSveddld Taodoululmiiiuszdeainennsinidusu

g o 1y 9 a 5 .
wngegaiy Tagldnquq index introduction
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ngdotasy

'
o

Adandsngnudasgal:

select *
From employee_tbl ¢, order tbl o

Where o.eid = e.cid and o.discount >50

discount > 50 -> eid =298

Taof eid (ududnd

select *
From employee_tbl e, order tbl o
Where o.eid = e.eid and o.discount >50

and e.eid =298

]
a o

30

) v £
HAYRIMITUa Nl 18RS neaos lszunanalao e lasuns Query Analyzer 1ag

1319 5-4-1 azduu Rules-based Optimization #1a2A1519 5-4-2 1T U1 Cost-Based Optimization

] EEBE Ty
o o - |

9 ]
599 5 (ms)

Query ﬂizﬂ‘ﬁ I (ms) | ATIN 2 (ms) | ATIN 3 (ms) | ATIN 4 (ms)
fidafasveedld 369 340 343 367 342
ﬁwé’aﬁfﬁgnuﬂmgﬂ 282 284 305 289 301
msnif 5-4-1 HaNIINAABY index introduction
s 4 o 4 s 4 s 4 s 4

Query AN 1 (ms) | ATIN 2 (ms) | AFIN 3 (ms) | ATIN 4 (ms) | ASIN S (ms)
Mdefntvedld 228 241 230 234 230

fin %ﬁa’?ﬁgnuﬂm;ﬂ 208 205 209 207 208

(% v d‘
139819 N2

vy

faensved 1y :

u

Yol

A131911 5-4-2 HANTSNAABY index introduction

select *
From customer_tbl

Where address = ‘bangkok’

address = ‘bangkok’-> 10000<=cid <= 40000

- Taud cid Whuduina
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mdeRsgnulasgal:  select *
From customer _tbl
Where address = ‘bangkok’
and cid >=10000 and cid <=40000
) v ¥ =
HareIMITunaulodwidiasnaaeslUilszuranalaeldlasunsy Query Analyzer 1oy

A1519 5-5-1 wfuuuy Rules-based Optimization HagA1519 5-5-2 15]u11 Cost-Based Optimization

Query AsIN 1 (ms) ATIN 2 (ms) A59N 3 (ms) A5IN 4 (ms) A5 5 (ms)
Adsaasvedly 1185 1130 1193 1158 1168
Adanngnuiasgl 1140 1032 1051 1014 1077

15197 5-5-1 HaN1INAAY index introduction 2

- A = K] El v
Query 599 1 (ms) | A59% 2 (ms) | A59N 3 (ms) | ASIN 4 (ms) | ASIN 5 (ms)
Adeaas e 1y 1056 952 959 985 949
fdanaangnuilasgy 855 822 836 844 859

A15197 5-5-2 HaN1INAADN index introduction 2

Ado & a oA YY) 1o Y @ Y o o Ay o &
5.2.3. ﬂﬁmﬂﬂ'lfNﬂ'Jii‘ilﬂ\‘]ffﬂ“]f"lﬂ‘llﬂllfNﬂUﬂ{]ﬂl@UQﬂU'ﬂaﬂuﬂizﬂﬂﬂ]ﬁuﬂ IﬂUNﬂuvl‘U"UEN

v
o a Y o o A

° o o o < = S 4

fidsiasvesflyndousungdoleiuiidquassuudmua Fa9z18mqus Predicate Elimination tile
' v YV . v

miadeulviddeusenlinnmdiiasvedly

Qe

9819
Mdanved1¥: select *
From product_tbl p, order_tbl o
Where o.pid = p.pid and unitprice < 50
and qty >10

QYT Y :  unitprice < 50 -> gty >12
mdanaTngnuiasgl:  select *
From product_tbl p, order_tbl o

Where o.pid = p.pid and unitprice < 50
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v ¥V
a A o

HaveamsiunaniipdifidenasiaesliiszunanalaoldTusunsy Query Analyzer Tny

M3 5-6-1 ziifunuy Rules-Based Optimization HAEA1519 5-6-2 {huy Cost-Based Optimization

E £l E4 Ed
[ @ @ [

Query A5 | (ms) | ATIN 2 (ms) | AT 3 (ms) | AT 4 (ms) | ASIN 5 (ms)
dafIsvefly 101 12 93 110 15
dansngnulasgl 76 73 71 77 87

15190 5-6-1 HaMINaaed Predicate Elimination

R Sy K] 4 v A
Query ASIN 1 (ms) | ATIN 2 (ms) | 599 3 (ms) | ASIN 4 (ms) | A9 5 (ms)
fasasveedle 92 94 101 97 104
Adansignulasgl 86 89 88 88 86

15190 5-6-2 HaN13NAae9 Predicate Elimination

v '

@ o

5.24. nsdiiddABvewldvandsiungderfsiuidauassuusmua s lideidanss

¥
ﬁu"lﬂﬂszmawa Iﬂﬂﬂl%}ﬁﬁ'ﬂmi Detection of Unsatisfiable Conditions

fvE1
ﬁ1ﬁﬁﬁ’ﬁﬂmﬁ§1‘l’5] ] select *
From customer _tbl
Where cid <50 and address = ‘yala’
ﬂg]“i’ll’e)ﬂlQFTU : cid <70 -> address != ‘yala’

v
~ o

=1 ¢ ad Y3 Yo Y @ Y o o v o U A ato
Tunsdiiiddafsvesdlddandarungdotiasdy velidsmdanasiarlallszunana
) ' [
Havesmsiunaiiediirdesisaes lszuaamalaodTusunsy Query Analyzer Tag

A1519 5-7-1 vz Rules-Basced Optimization LAZA1519 5-7-2 Ay Cost-Based Optimization

Query A5IN | (ms) | AT 2 (ms) | AN 3 (ms) | ATIN 4 (ms) | AN 5 (ms)
M vodld 3 2 1 4 1
Mdanasngnulasgy 0 0 0 0 0

A15197 5-7-1 HANITNAADY Detection of Unsatisfiable Conditions

E Ed i
o o 1

[ v v 4 v 4 v
Query ASIN | (ms) | ATIN 2 (ms) | A5 3 (ms) | ATIT 4 (ms) | AT 5 (ms)

¥ 1 1 1 1 1

fidenasngnulasgl 0 0 0 0 0

A3 5-7-2 HAN1INAADY Detection of Unsatisfiable Conditions
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f08192
GAGRCPRAGRIAL R select *
From customer_tbl
Where curr_bal >10000 and credit_lim < 5000
nglotsdy curr_bal < credit_lim

v v [ v v Y
lunstdiiiddaiiFveldiauderungdetey ez hidemrdaiamiuluilszuana
. ) [
HavoIMsTunauiodiiidaAs vaaes lUdseuanalasld s uns Query Analyzer lag

M13519 5-8-1 vziilunuy Rules-Based Optimization 11821519 5-8-2 15 uuyu Cost-Based Optimization

v v 3 v Ed v B4 v Ed [
Query Asan 1 (ms) | ATIN 2 (ms) | ATIN 3 (ms) | ATIN 4 (ms) | AFIN 5 (ms)
MdsAITvo e 20 20 24 19 21
AdanaTngnulasgal 0 0 0 0 0

131971 5-8-1 HaMSNARDY Detection of Unsatisfiable Conditions2

4 [ A A Iy i v
Query A5IN 1 (ms) | ASIN 2 (ms) | Asen 3 (ms) | ATIN 4 (ms) | ATIN 5 (ms)
AdeAasvofly 23 19 19 24 20
AdanaTngnualasgal 0 0 0 0 0

A5 5-8-2 HANITNAADT Detection of Unsatisfiable Conditions2

5.3 Nﬁﬂ]‘iﬂﬂﬁﬂdﬂ'ﬁ)ﬂﬂﬁuﬂ‘iﬂ

Y

ad P d0 ¥ o v o dd 1 o A = Ay
5.3.1 ‘V]ﬂﬁ?]‘Uﬂﬁﬂ!W!ﬂuﬂ15ﬂﬂtﬁﬂu1“]ﬂﬂlﬂuﬂ@ﬂ']Jﬂ;]ﬂ'ﬂillelwuﬁ‘Vﬁluﬂ'ﬂﬂu G hllli]"ll’é]i;!ﬂ“ﬂ@'lﬂﬂﬂﬁ
' Y

aglugiudoya
o Q'J :;tu k4
ANINIVIVINT (User query) :

SELECT *

FROM customer _tbl

WHERE address = ‘bangkok’ and cid = 3000

nQifeIt09: ADDRESS = ‘BANGKOK’ —> 10000 <= CID <= 40000
mdaiilasguuuunda (Transform query) :

SELECT *

FROM customer _tbl

WHERE address = ‘bangkok’ and cid = 3000
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Haflld : 1519 5-9-1 9zl Rules-Based Optimization 11AZA1519 5-9-2 WUNUY Cost-Based

Optimization

o 4 2 4 Z 4 J & o 4
Query ATIN T (ms) | ATIN 2 (ms) | ATIN 3 (ms) | ATIN 4 (ms) | ATIN 5 (ms)
MdaiaTveefls 30 10 20 20 10
ﬁﬁ'ﬂﬁﬁﬁgnuﬂmgﬂ 0 0 0 0 0

M9 5-9-1 HAAINANIINARDIVBIATE

P FA S A S 4 s 4
Query AIIN 1 (ms) | ATIN 2 (ms) | ATIN 3 (ms) | ATIN 4 (ms) |.A39N 5 (ms)
Mdsiasvoeld 21 30 10 10 20
ﬁwﬁqﬁa‘%‘ﬁgﬂuﬂmgﬂ 0 0 0 0 0

4’ o q'J
15191 5-9-2 HTAINANT1NARDIVDIFIT T
InunaInlasy = o
c!dy & ' Y L Y A [~} Ty 1o o
agua : Tunsdidl e lunudoyangTugnidoya (HRIANIIUNNAY Aoy lidesdadidaaely

o 9 @

Uszuanaitszunamsgnideya i ldnadwsitlugud
'1uﬁ1éﬁﬁﬁ’ﬁmﬁy"lﬁi‘fﬂuf’faﬁung%’aﬁmuﬂﬁ'h 81 Address 1M1 “Bangkok” 11vz i

Cid ogluz2a 10000 §4 40000 e Erdoams Cid Wiy 3000 uuﬂw'lnuaﬂclumumaua TnoTu

ﬂluusnﬂwmmsamauaﬁwmwmmmma%ﬁaunuﬂaﬂﬂmm:maammmmauwmmwmmnau

faguii 52 Tﬂﬂ"luﬂsmmwnnamnmmmﬂa Cid < 50000 8lM31A1 3000 wag 50000

nSeuiouiu mawmﬂwmwmungum dhgnszuaumsias Taoldngdeiiduveadonly

ﬂiwmwmmﬁuwuﬁmumnu uazioululszmnanuduiudsninonnsin Tusdait s

muungnmsmmmmaanﬂa

ADDRESS = ‘BANGKOK’ - 10000 <= CID <= 40000

ADDRESS = ‘BANGKOK’ o DISCOUNT >= 20

ADDRESS IN (‘BANGKOK’, ‘CHIANGMALI’) B CREDIT_LIM = 900000

v v
o o Ao

Taotuusnifuinsaseerouiddeisy mmmumwsﬂmﬂwaaﬂﬂamﬂungma"lu
WHERE address = ‘bangkok’ and cid = 3000 sxwuiingeq 3 ng figminnld dsziSuaseaeii
nqusn ife nqusnfinsadinausn  ADDRESS = ‘BANGKOK' AseuAqUINIARIAATISIIN Ao
address = ‘bangkok’ uﬁ'msmzmﬁmimfl%’ﬂgifu Taoriuo1 msadmands 10000 <= CID <= 40000
e himsugilieasandeuieu luimuavesdided fudhun ATINADUYNUNITAALAA
Inufiswenn3Taududuiy msadinandsvesny minnuieziimsasidougeziimsangag
19635M3 Scan Reduction w3l uath linufezinfinrsaniumsadnauiiiennsindiususng

] ° 1 a { a =4 P : a Pui
(Index Key) w30 luduiluneziims ldmsedmaiidhududndidrlyl vnfinaas wdunumsadina s
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¥
ToANADINUINIARIAANAIIBINY 10000 <= CID <= 40000 Ho cid = 3000 wunsadinailiasuda
L= 4 a9 S o Yy A i LY Y A v 9 ' v
himvesdoulvidesmsiudaudmiely  sewyiauduilosnnngueniidh address iy

Bangkok 114 cid 9344110131 10000 HAAFaTiE0M3 cid = 3000 ta luassismuasadauds §

w1msLcmmuwanmmn"lﬂnaﬂnvIﬂmniwan Lﬁaiﬁ"lﬁﬁ'aqv‘iwmadaﬁﬁaﬁ"lﬂﬂszmawaﬁ
szuudamsgiudoya
User Query
Original  zefect * frem custoper hl uhere oddress - ‘bangiok’ and cid ~ 3000 Tirne
% ® rous

i

NewQUery select * from customer thl viere address = ‘bangkek! and ¢id = 3000

Tirne
0 me
S, ~J . 1. B — 3} g Wy
Original O § CMAME | ADDRESS | TELEPHOME | CREDIT UM | CURR_[AL
Resull
News - ) e =
Result .

51]‘" 5-1 uaﬂmumawaawﬁz]mnwmmmi;?’a !7173]7
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select * from customer thl vhere address o ‘bangkok ' and cid = 3000

After pass function findatt- below -loop =2

address 0 ‘'bangkok’ customer_tbl
cid 0 3000 customer_tbl
————— check attribute —----—

attindb : ADDRESS

table : CUSTOMER_TBL

sign : 1

value : 'USA’ - end -
caseO
attindb : CID

table : CUSTOMER_TBL

sign : S

value : 50000 - end -
caseO

3000 < 50000-—————o— e

FEXEREEE new query FrAEFAEAS
att = address| sign 0| wvalue '‘bangkok'| tbl customer_tbl
att = cidl| sign 0| walue 3000| tbl customer_thl
loop = count = 2
when check predicate match

—— query -- Attribute + address+ sign = 0 value = '‘bangkok' table = customer_tbl
--database-- Attribute + ADDRESS+ sign = 0 value = 'Bangkok' table = CUSTOMER_TBL
case '='

value predicate = 0

-0 match

-1 cover range
-2 not use

In fn predicate2 check value of rule and value of query

in query : sign 0 | att= address | table = customer_ tbl | wvalue = 'bangkok'
in rule of fd: sign 8 | att= CID | table = CUSTOMER_TBL | wvalue = 10000/40000
In fn predicate2 check value of rule and value of query

in query : sign 0 | att= cid | table = Customer_tbl | walue = 3000

in rule of fd: sign 8 | att= CID | table = CUSTOMER_TBL | walue = 10000,/40000
case0

—————————— end check B A->B -—-————————
reject = true -

o J ) 1o
gl/ﬂ5—2 O MANNUEANDINA MY HIDDVMS IO

ad 4'! A~ a a a a g J 9 s a =3
5:3.2 'Vlﬂﬁf]‘l)ﬂiﬂlﬂl‘ﬂuﬂ]iW'lJNﬂuuhl‘VlilﬂTJ!.WHLWiﬂﬂLﬂﬁ‘ﬂlﬂu@umﬂ“ﬂﬁﬂlJHLﬁS@IﬂLWSﬂﬂLﬂﬂVI

auddou
MRz User query) :
SELECT *
FROM customer_tbl ¢, order tbl o
WHERE c.cid = o.cid and c.address = 'bangkok' and o.discount > 10
ﬂgﬁlﬁ'ﬂ’l’l’(ﬂﬂ : ADDRESS = ‘BANGKOK”’ — 10000 <= CID <= 40000
ADDRESS = ‘BANGKOK’ = DISCOUNT >= 20

v
g

fdanudasgUuuunds (Transform query) :



SELECT *

FROM customer_tbl c, order_tbl o
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WHERE c.cid = o.cid and c.address = 'bangkok’ and c.cid between 10000 and 40000

Hanld : m1319 5-10-1 vty Rules-Based Optimization agA1514 5-10-2 131ty Cost-Based

Optimizétion
s 4 s 4 o o s 4 s 4
Query ATIN 1 (ms) | ATIN 2 (ms) | ATIN 3 (ms) | ASIN 4 (ms) | ASIN S (ms)
Mdsfasuodle 841 891 821 841 852
ﬁﬁqﬁﬁﬁgﬂuﬂmsﬂ 691 671 701 661 670
1519 5-10-1 li@AsHaN 3 NARIYE I
s 4 o & 2 4 o 4 < 4
Query ATIN 1 (ms) | ATIN 2 (ms) | ATIN 3 (ms) | ATIN 4 (ms) | AN 5 (ms)
frdaAsveeld 1122 1372 1072 1232 1272
fi1 ’l“aﬁa‘%iﬁgmmmgﬂ 961 1242 971 1071 981

ﬂ'li)\?‘ﬁ 5-10-2 uaﬂmamsnﬂaawmﬁ?&’e
Suue A5y = 20832
Ed v Y v v
agdwa : Tunsdiifumsdamsannaiisdousen wazimswIaamaniitennsdailudu
< P g &
wndid e IS
A’,' 3 o d 1 o o Ao 7 :;I =t a pai ) Y A ]
Iﬂﬂﬂlulliﬂuu‘Vl'lﬂﬁﬁ5'Ji]t‘]fﬂ’ﬂﬂ'lﬁ\?ﬂiﬂl‘ll'lll'lﬂﬂlll‘ﬂiﬂﬂlﬂﬂ‘ﬂﬁi‘)ﬂﬂﬁ@ﬂﬂ‘UﬂQﬂ‘ifJ"hJ
WHERE address = ‘bangkok’ and o.discount > IO‘US‘WUQ'”lﬁﬂQﬂtj 309 ﬁgﬂﬁmﬂ%’

—

ADDRESS = BANGKOK”’ 10000 <= CID <= 40000

ADDRESS = ‘BANGKOK’ == DISCOUNT >= 20

ADDRESS IN (‘BANGKOK’,"CHIANGMATI’) —  CREDIT LIM = 900000
FavziFuasnaeuiingusn ienguinfimsafinausn ADDRESS = ‘BANGKOK” ATOUAQUINI AR
inafidn fio address = ‘bangkok” 1R ZITRNISAN NG Taotiuor MIRRIAANES 10000 <=

a o 4 4 3 o v dao <
CID <= 40000 3WITUT ﬂ?ﬂ‘l‘i’}l@ﬂl‘ﬁf)ﬁi?ﬂﬁ'ﬂ‘lﬂgﬂu"hlVNHiJﬂ‘ilﬂQﬂ1ﬁ\1‘Vl3‘UL°l,J}11H AIFVUYAAN

G

o

a A aa v W a @ o o v
Himsadina Tnu IAwennsiiArItuALmIAfinAndIweang MIANUNIZIIMIATI9 AU
[] ad ] v [] [ a 1 a a’/’ ~ aa
M3an31A0I5MI Scan Reduction 50 luiuadn linufezuinfinsaniumsednaiuiiuennsin
a (] g o ] a { a ~ (:’ []
Hhugudnd(index Key) nieludniiufioziims ldmsadinafidusugnadi ninAinaasaiuly

] b

limsadinanaeandostumsadinandaussng 10000 <= CID <= 40000 Saumsadianslyl
g 1 a aa o a d ¢ A ' ad ﬂqdido A a 2y
asrudnhiitenniifidududngmioli Tunsdiil cip duduidnd Suihmsiumsagaai
hlumdsdrSuazihinsiinsanngde’lil fio ADDRESS = ‘BANGKOK® — DISCOUNT >= 20 1w

a :a’ o & a dd Y [ % g a J a o o A
mmﬂmu‘nﬁuaaﬂguuﬂsamqu“luﬂm\mﬁﬁwmmmumwmsmmﬂ LWSﬂﬂLﬂﬂiﬂiMﬂ]ﬁQ?’i
b4

v o d

(Y { 1Y) d . o @ a o o o’:’
51“{1’111'] lﬁU'J‘ﬁlﬂﬂﬂﬂ DISCOUNT 09¢WU o.discount > 10 U84A179IA5 JUUAUIANNITDIUN
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asndouiuNTaudnsell wnuh mmmﬁmwmﬁmmmﬁ13@53‘%{6%1&1&@amm’ﬂuﬂgﬁ
1553y 13U discount vzanndm3eritfy 20 Tunsdift address iy Bangkok 11915841710
Aol ADDRESS IN (‘BANGKOK',CHIANGMAI’) — CREDIT LIM = 900000 ‘iiwt i1 Sims o
mafiRvesidafiRoIdosy credit_lim wawuﬂm;]ﬂuaqmmmﬂﬁummmmn"lﬂﬂmmmﬂmma
Tl damsadinafiihy o.discount > 10 gndalmundnues Predicate Eliminate 891 cid grivudin
Tudds nfinrsanii cid fing#19e CID < 70 — ADDRESS I= “YALA® wudlaifims adina T
lufdsgnnseunqudanifeuls cib < 70 daiuhidesiosado 1 HIBNUAMIIUNANTARIAAVD

ﬂ"lﬁ\illﬂ’)ﬂi]“’l,ﬁi%ﬂ'l'iLl‘]JﬁﬂﬂﬁN LIRZUaAUIAIUD ﬂ1’CNFI’JS‘V]llﬂﬁﬂlla’lﬂﬂﬂﬂd‘lﬂgﬂllﬂaﬂ i]%lllﬂ

Hadwiaagal 5-3

... User Query
Original  ‘select * from customer thl ¢, order_thl o Time
Query where c.cid = o.cid and c.address = 'bangkok' and o.discount > 10 = 1*37“2“
i 20832 [oivs
- Transform Query
New Query select * from customer_thl c, order tbl o

where c.cid = o.cid and c.address = 'bangkok' and c.CID between 10000 and 40000 -~ Clear l

Time
[ 1242 ‘ms
[ 20832 fows
Original CID | CNAME | ADDR...|TELEP..; CREDI...| CURR..] 0ID PID QTY |DISCO..I CID EID
Result 17283 iGreg  |Bangkok|03739.. (900000 288400 4 183 39 25 17283 1344 af
14531  [VonCF Bangkok |03450.. 1900000 275400 i5 153 62 25 14531 107 ~
35396 Wonbi |Bangkok [06745... 1900000 531600 6 95 188 50 35396 298 .
36501 |Suzuki |Bangkok [02999.. 1300000 305800 7 258 251 25 36501 228
20458 Zumika |Bangkok {01783.. 1900000 599800 i8 151 245 60 20458 1298
32140 Chris  |Bangkok {06003.. 1900000 503300 9 10 407 20 32140 184 d
New CID | CNAME | ADDR...{TELEP..| CREDI..| CURR..| 0ID PID QTY: {DISCO..; CID EID
Resutt  |17283 Greg  Bangkok i03739.. 1900000 288400 i4 183 39 25 17283 344 A
14531 VonCF  Bangkok :03450.. 1900000 275400 5 153 62 25 14531 107 -
35396 |Wonbi Bangkok :06745.. 1900000 1531600 6 95 188 50 35396 1298
36501 |Suzuki iBangkok :02999.. 1900000 1305800 7 258 251 25 36501 228
20458 |Zumika iBangkok :01783.. 900000 599800 8 151 245 60 20458 1298 ;
32140 [Chris  Bangkok :06003.. 1900000 503300 9 10 407 20 32140 184 ,ﬂ

Uil 5-3 ugasnineenadwe Ty sunsumusdanidan
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533 ‘ﬂﬂﬁ'f)‘ﬂﬂiﬁﬁlﬂun'ﬁW‘UﬂTﬁ‘ﬁﬂngQﬁﬂtg’ﬂuvhlﬂi Lﬂ‘HﬂTHuﬂﬂ11]E)1Jl‘11ﬂﬂlﬂﬂll?)ﬂ‘l’li‘ﬂ’l 9 lliJiJ

v
‘UE]Uﬁ‘Vlﬂ00ﬂ1iﬂﬂ1ui1u%ﬂijﬁmiL!l.i’)‘l’l‘}’li‘lJ’Juuilﬂ"liﬂ"lﬁuﬂﬂ'I‘IJ’E)‘]J!”WILEHI’!’JLLZYJ

U
v v

MaIns Sunn (User query) :
SELECT *
FROM employee_tbl
WHERE salary > 250000
AgfiReI¥oq: SALARY < 200000
ﬁ1&"aﬁuﬂmgﬂuuuuﬁ"; (Transform query) :
SELECT *
FROM employee_tbl
WHERE salary > 250000
Wafild : A1519 5111 921 LT RulesBased Opfirization faza1519 5 3 Wunuy Cost-Based

Optimization

EJ ] Ed v E4 v 4 v E4 i
@cry ASIN 1 (ms) | AFIN 2 (ms) | ASIA 3 (ms) | ASeT 4 (ms) | ASIN S (ms)
AdaASvodly 30 10 10 20 10
AdeRisngninlasgl 0 0 0 0 0

TN 5-11-1 HAANHANTIINAABIVDIAN 189

F4 v F4 ] Ty Iy El ]
Query ASIA 1 (ms) | AFIR 2 (ms) | 59T 3 (ms) | AZeT 4 (ms) | ASIN 5 (ms)
Adei s vodly 20 10 10 10 20
Adsnaangnuilasgy 0 0 0 0 0

MTNN 5-11-2 UFASHANTNADIV IR
° HY Yo
SuneMlasu = o

ad 4 ' Y] ' v A ° '
a?ﬂﬂﬁ : Ghlnimu LiJi’)vlllW‘lJ‘lmgaﬂgtluﬁu‘vﬂua Lﬂﬂd%]ﬂ‘i’lﬂumﬂngﬂi‘”m1’Im11uﬂﬂ1‘UE]‘UL‘Uﬂ

v
o_ o

voonn31a vz ludesdemdeas sy mawamwumﬂmimumaua m"’lﬁwaawmﬂuﬁua

6l‘l«lﬂit‘l‘l‘u‘}’lHﬂiﬁlﬁl‘lﬂlﬂ':l'f,ll‘v’Wli’Ji]fTi’J‘lJt‘ﬂleQuﬁl?‘li)‘l-m5’J‘I]NE‘]‘L!"l“ll“Yl‘llﬂufJ\ime’lg]“l.]i“’lﬂ‘l’l
ﬁmuﬂﬂwaummmuawmm Tﬂﬂﬂgﬂﬂﬂ'ﬂ SALARY <= 200000 ummmwimmmmamwm

sU?)llﬁ‘Vlllﬂ] SALARY #1007 250000 maumnﬁ“aumUUﬂuumﬂwwmmuﬂmum i)\‘W]"lﬂh'fNVlﬂ

U

uanvﬂ‘mmamwana"lnquﬂUw"lmaammm"lﬂﬂsomawa

«u
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I 1 ... User Query -
Original  select, * - Time
Query  from employee thl

- vhere salary > 250000 ] ms
i 1ows

e Transform Query
T

\ig User Condition Contrast With Integrity Rules .

- S 0WS
Original 0K !
Result

New
Result

Uil 5-4 uanslaezdonudonuanslinsiuivauds

..... ; User Query
Original

' Time
Query from employee_thl

l 0
where salary > 250000 2 ms

LA\ S$2an 2 B (N4 o> S Transform Guery

from employee_tbl

: Clear ’
where salary > 250000 i

Time

f 0 ms

] 0 rows
O[jgma] EID ENAME

SALARY |  ADDRESS |  TELEPHONE |
Result

New
Result

U v
k4

31 5-5 uansineeradwsTusunsumsmidansian



41

¥
SR

5.2.4 mﬁﬂ‘unstﬁﬁnﬂun15wm’3‘au'lmﬁ‘l%'ngm1sJf‘r"uwuﬁmuﬂanummmsaﬂmamiﬂum
ﬁ]ﬁbdﬁumi’hm (User query) :
SELECT *
FROM product_tbl p, order tbl o
WHERE p.pid=o.pid and p-unitprice < 50 and o.qty < 30
AgiiRen¥es : UNITPRICE < 50 — QTY > 12
ﬁ1§aﬁuﬂmgﬂuuvué’3 (Transform query) :
SELECT *
FROM product_tbl p, order tbl o
WHERE p.pid=o.pid and p.unitprice < 50 and o.qty < 30 and o.qty > 12
Hafld : 1579 5-12-1 sz Rules-Based Optimization azA1319 5-12-2 11Uy Cost-Based

Optimization

Query ATIN 1 (ms) | ASIN 2 (ms) | AN 3 (ms) | ATIN 4 (ms) | AN 5 (ms)
MdsAsveedly 40 31 30 30 40
AdeRaangnulasgyl 20 10 20 10 30

13197 5-12-1 UaANNan 15 NAQIVIA 189

Ed 0 E4 ] Ed v 4 v E4 v
Query A39N 1 (ms) | AS9N 2 (ms) | ASIN 3 (ms) | ASaT 4 (ms) | AFIN 5 (ms)
idsAsveedly 61 30 30 40 71
Adansngnulasgyl 30 20 20 30 50

A1) 5-12-2 HAAINANITNARBIV IR IS
eI Asy = 12
o Yas a a Y] A o ' v o v
agilwa 'Iunsmmi‘lumshnmsmmwsﬂmﬂﬁw1mmammsaﬂmammum M lnveuvnuag
kY 9
MIAUMIAATIOBAT

Tagsunnmsasnaeufimsafnaus posmdaiigun fe p.pid = 0.0id wuNlaifiReu'ly

PID <= 50 — REORDER_QTY > 10 ‘hilii1eronndosiu srlunglinseunquindiludide afim

u

sadinade lvesiidsiiduntle p.unitprice < 50 92 1dngfinnasseaevie
UNITPRICE >= 500 — PID >= 100
UNITPRICE<50 — QTY > 12

mﬂngmmmgusﬂuu"lnﬂsauﬂamwsmmmmammmmuﬂm llﬂﬂ{]ﬂﬁﬂﬂﬂi@ﬂﬂﬁnﬂﬂmiﬂﬂ

= [

INAYBIATINT DY muumwmsmmmsﬂmﬂﬁmnawmng o QTY > 12 u]il"l‘r’iTﬂlJLWiﬂﬂlﬂﬂ

[
p=1

'1nu°luﬂmmﬁaﬂﬂamnunwmmmiﬂmﬂm o.qty < 30 wimsasnasuNnTmiaudiviely u
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b4 v 1
"o Sa4

iﬁﬁhlll ﬂllﬂd!lﬁWW‘U’ﬂ l‘U'IﬂiﬂlﬂleWiJlWiﬂﬂ!ﬂﬂWﬂ'lﬂﬁﬁﬂ"ff’NluﬂQmﬂﬂlWiﬂﬂlﬂﬁ‘i’m‘IfﬂllﬂWﬂi
14

=2

=D

nudlogudrlusrdaiidun iy Qty > 12 W lusdafishun wilfwadwiaaglii s-6

B . User Query iy v
Original  geject » . Time
Query | from product_tbl p, order_thl o : I 7
vhere p.pid=0.pid and p.unitprice < 50 and 0.qty < 30 ms
’ ! 12 ows

;
.l Transform Query
lewQuery select + ”

. from product_tbl p, order_thl o : Clear
. where p.pid = 0.pid and p.unitprice < 50 and 0.qty < 30 and o.qty > 12 ;

|

Time
r 50 ms
Original PID_ | PNAME | UNITP..| ONHA..|REOR..|REOR..| oI PID | QTY IDISCO.i ¢ID | ED
Resut 12 Remot. 40 11085 15220 1158 12788 2 22 40 131916 165 <]
2 Remot. 40 1085 5220 158 4783 B 19 25 9196 231
2 Remot.. 40 1085 15220 458 7086 9 15 50 15690 298
11 Relay 40 4178 18360 1201 11089 11 23 40 46329 36
11 Relay 40 4178 18360 1201~ 111946 |11 29 30 45264 17 -
A e T - |
New PID_ | PNAME | UNITP..| ONHA...|REOR... [REOR..| 0D PID | Q1Y [DIsco.l cib | Ep
Result 2 Remol. |40 1085 15220 158 2288 2 2 40 31916 165 «]
2 .. |40 1085 5220 158 4797 B 19 25 9196 231 -
2 (40 11085 5220 1458 7086 15 50 15690 298
11 40 200 11088 [1 |23 40 ..146329 36
11 Relay |40 201 11946 |11 29 30 45264 7
2 Remot... [40 158 12545 13 15 50 13515 208 |~]

—
v o

it 5-6 uaaanshoonadnsTulsunssmiusss Y141
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uni 6

ajUwamsnaaes

6.1 agUnansnaang

ﬁ]'lfWWl1ﬂ15'ﬂﬂaE]Q(l‘lmﬁﬂﬂ"li‘ll'ﬂ\u‘ﬂﬂuﬂﬁﬁﬂc] E’JEJ 3 uyy ﬂ@ ﬂ1§LW3J!W5ﬂﬂLﬂ¢IL‘1ﬂlhnu
mm (Predicate Introduction), mﬂuﬂﬂﬁﬂﬂmiﬂﬂmﬂ (Predicate Eliminate) Lﬂumswmwmﬂmﬁ‘n
mwaunungaaﬂmnmmmmmwham uazmﬂuﬂmsmawmau"lmﬁﬁqmauﬁﬁ"lﬁmmmn
(Detection of Unsatifiable Condition) miasndeumdRs i iliten lvfaudaiungniel

Y a o g 4 Tt o woa A ~ o v ° v
IﬂUﬂHﬂﬂﬂ”l'i'ﬂﬂLLEN‘UuilgthZ’Nﬂ'lﬁ\iﬂ’ﬁ11]‘1J'5$3J'JﬁNle§$‘U‘Uﬂﬂﬂﬁg?uﬂl@lg‘ﬁ 'Vni?‘iﬁﬂﬂﬁ%ﬂ13
v 14 v
vanvesszuuianisgudeya Taof Predicate Introduction nudmaiuwsadamad T ae
= 4 1<{ a a daa g ¢ Y o & a 4
ABLUY  Index Introduction L‘iJ‘LlfﬂiLWULWSﬂﬂLﬂﬂWH@uLﬂﬂ“ﬂ@QW1111J‘1uﬂ1ﬁ\3ﬂ7]§ua$l,lﬂﬂ Scan
. a a 9 4 e o o & a o

Reduction ﬁ@ﬂTﬁLWlﬂ.‘Wiﬂﬂlﬂﬁl‘lﬂllﬂtﬁi’)ﬂ1ﬂ"I‘iaﬂ“llﬁ]ﬂﬁlﬁ‘llﬂﬂﬂﬁﬁlu‘}'iWﬂW]E)'U‘UENﬂ'I?Nﬂ’Jg

4 S — o ' -

“1)'\3i]’lﬂNaﬂ'ﬁﬂﬂﬁ’EJ\‘]‘M‘L['L!'lm‘i’l"ﬂllfllﬂ“/l']ﬂﬁll’“UULﬁUUl’Ja'ﬁlﬂﬁﬂ"I’i‘lJ'iziJ'JaNa‘WU'ﬂmﬂuﬂ
UUY  Introduction Hﬂiuﬁﬂﬁﬂ1W1uﬂ1illﬂaﬂﬂ1ﬁQ Vlﬂﬂﬂﬁﬂ Lllf‘)ﬂ%'lﬂﬂ')'lll!mﬂﬂ']\1‘11@\1(2?115.;;1’7’51\3
ﬂ1?(\3‘1’16\3IhJQﬂLL‘iJﬁQLLﬁ“’ﬂWﬁ\?'ﬂﬂﬂlLﬂﬁ\uLﬂﬁ mauﬂwummuﬂnmqsaeaamﬂa’?‘ﬁmmuu Scan
Reduction tag Detection of Unsatisfiable Condition mmu'lﬂmmummmuﬁﬂmwamafluﬂsm‘n
o a9

ﬂTﬁﬂﬂ’liu‘lﬂ!ﬂ"liﬂuﬁ’lﬂ16\8U1N§T1u‘llf]3Jﬁ‘YllJ‘UE)1!ﬂ‘D'lu’Ju3J1ﬂ LUaSU Predicate Elimination uu i

ﬂ’J"IiJLLﬂﬂﬂ'I\W@QL'Ja'I'hJﬂi’)ﬂ‘lfﬂlﬁ)‘u

6.2 ymiiny

v
o = v el L Y Y (] ]
MSUUNALAULY Predicate Elimination 319 umsulanfunuidaimuandsvesna
A1 luFanu
a o @ & ~ a "o @ AW = a
vensdin e siddigaualagiiy ummmnanhdmdd igoudas  Ferfaan

v
frmwum5’6umaqs:uuiuﬂlm:ﬁu

6.3 TolauDIME
a a Y] v s & v d « ' ~ 1]
MsIzIMsIiuTavesdoya liunauy e M udsnnuuana1sseafisenu 13

DU19TALIU

6.4 HUINIM WA

6.4.1 WannTsunsuIfsessusidatszinm having, group by, order by

6.4.2 m3vi1 fdadeu subquery iife T T1lsuns o desaivss aninm



6.4.3 Lwnmmmmsﬂluﬂ1umsur’1’1mnmaﬁeﬁvﬁuag aungdetisiy

6.4.4 L'WN'WQﬂ‘lfuﬂ'lW]‘i’Ji]l.‘b’ﬂﬂ'IﬁWlHﬂiJ'I’J"I‘UﬂLLUQﬂul?N‘H56111
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MANUIN

MANUIN N

SQL Server 2000

Y & o o 5 a 4 9o A I v d g
ssvupudoyaiodui iddguesmsiuewndinduialy  desoinifuumasiisy
2 = o a g v

swsdeya avsgauilsnlfonansaihluinnezidensdoulddelyl Tau SQL Server

[~ @ v oA { ot a v
2000 nﬂuiﬂiuﬂsummsgm%yaszﬂumi’wna{ﬁuwﬂawmuﬁﬂtluﬂriimsm’fayammﬂ‘lmg
Flimsuinsianspudeyaiilsedniam  swadr  aunsoreurusdonIdosmsves
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Relati Attrib
canon RECHISES Primary Index |  Secondary Indices | (in fuples)
{Clustered) (Unclustered)
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SHIPS N : 20,000
Draft, DeadWt, Capacity. SpNE DeadWt
Registry
PORTS PortName, Country, Depth PortName =3 1.000
FacilityType
Ship, Destination, Shipper . - A

‘OE! . : 0

CARGOES Cargalyme: tiy, Ship Destination, Insurance 25,000
DollarValue, Insurance
OWNERS OwnerName, Location, OwnerNzame Business 1,000
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POLICIES Policy, Issuer, Policy Issuer 25,000
Coverage _
INSURERS Insurer, InsCountry, Insurer LY 500
Capitalization
15997 V-1 : g1mf’ayawmnnﬁa(sthping database)
2 4 vy o & 4 4
‘INﬁ151\111%31‘3591\1’6\“1&81’”114!50\11!
r OwnerName = r ShipName = Ship r Destination = PortName
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L
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Range-sets ﬁ1ﬁ§u1ﬂﬂﬂﬁmmliﬂ m%nzﬁlu (Petroleum ,Non-Petroleum) ﬁ!’JuRange-sets Tsuln
oA ides 9199z (NaturalGas , RefinedOil , Others)

dnag VDING Nﬁ’ﬁa (Petroleum ,NaturalGas),(Petroleum , RefinedQil),
(Petroleum, Others), (Non-Petroleum, NaturalGas) ,(Non-Petroleum ,RefinedOil),

(Non-Petroleum, Others)

JP BusinessType
Petroleum 1230 300 Y
Non-Petroleum) 356 3¢ 523
CargoType

—

NaturalGas RefinedOil Others

70 v-3 uansdamisafidnennsia BusinessType 8 CargoType tilulnoomiun

myadungluailag Closure
‘Iuﬁa%ﬁy‘azuﬁmﬁqmiﬁ%’Nﬂgiﬁﬁmﬂngﬁﬁagj
auuAIuiinged 2 ng Aie
ICl: Al —Cl
N2: &1 50 T2
fvualiswesuiudgs Ri0o = (0..100) , R150 = (100..150),
R200 = (150..200) , R250 =(200..250) » R300 = (250..300), R350 =(300..350) £
RoC=(350.. o0)
mafinfit: 910 1C1 naz 1c2 &1C1 —>A2 i n'éau‘lvi’faﬁﬁuﬁﬁogiuﬁ'a
aunsaagy A1 —c2 Whldds Savesngl §
#0614 : W nguiudad
(DeadWt€ R100) — (ShipType = ‘Barge’) ,
(ShipType.= ‘Barge’) — (CargoType € { ‘Grain’, ‘Metal’}), and
(CargoType € { ‘Grain’, ‘Metal’}) — (DollarValue < 5000,000),
zs1mmsmﬁ'uﬁqﬂi’fwdwh’n’flﬂﬁwi‘smmng'l a

(DeadWtE R100) — (DollarValue < 5000,000)
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mafinfiz : 910 1C1 uaz 1C2 &1 AT uay A2 oguu wonn3dn Rerdu uaz C1 uaz 2 f
OYUU UBNNS T Ao 182 dunsaiiy
Union(A1,A2) = Union(C1,c2) 1l luidavaang'] &
et : W niudail
(DeadWtE R200) — (ShipType = ‘SuperTanker’),
(DeadWt €R250) — (ShipType = ‘SuperTanker’),
(DeadWtE& R300) — (ShipType = ‘SuperTanker’),
(DeadWt € ROC)— (ShipType = ‘SuperTanker’),
SIS URAY rule Pedad lfaudavosngl &

(DeadWt >= 200) — (ShipType = ‘SuperTanker’)

mafinii3 910 1C1 uaz Ic2 ausaLiy
Intersection(A1,A2) — Intersection(C]1 ,C2)
et 19 ngidudedt
(DollarValue>3000)—> (Issucr &€ { ‘Lloyds’, ‘Issuerx’, ‘Issuery’}),
(ShipType= ‘SuperTanker’) — (Issuer € { ‘Lloyds’})
51ANT0IRY rule e lfudavesng] & -

(DollarValue > 3000) AND (ShipType= ‘SuperTanker’) — (Issuer € {‘Lloyds’})

mafinfi4 910 IC1 Az IC2 Wy B — D luldudaveang iife
B =Not(C1) ttag D =Not(A1)
a ] Y v dy
A10019 1 agiiugsil
(DeadWt > 150) —> (ShipType = SuperTanker’)
a 9 ' 9 o o vy
FEININN rule Va1 llFudaveang'] &
Not(ShipType = ‘SuperTanker’)=> Not(DeadWt > 150)
AuNA Tamuyeq uanNn3un ShipType flo {‘Barge’ , ‘Tanker’, ‘Supertaker’}
Not(ShipType = ‘SuperTanker’) = (ShipType € {‘Barge’, ‘Tanker’})
Haz  Not(DeadWt > 150) = (DeadWt < 150)
aniy oz 1dng Ini dail

(ShipType € {‘Barge’, ‘Tanker’})—> (DeadWt < 150).
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Rule # Antecedent Implication Consequent
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C5: (Business = ‘Leasing’)

Cé6: (Insurer = ‘Lloyds’)

2

%3 C1-C6 2NNy RI,R2,R6,R7
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Tﬂﬂ msﬂ%’néﬁf'ﬁﬁﬁ'ﬁ1ﬁ'waﬁwﬁ’mﬁﬂuﬁm1mmwmw‘lamnauanuﬂmsﬂ’lu 511714

o

oWfengiugIu fdond mimmmu"lmm1'11]‘1ummmsmmﬁ"h’f’(CIause Introduction(CI)) tag A3

nmmau"lﬂl‘lummmwam‘l%(Clause Elimination (CE))
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