Chwong 5
Bién doi cac truy van toan cuc
thanh cac truy van manh
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<N Néidung

<+ Biéu thirc dai s6 quan hé.

% Cay toan tr cha truy van.

+ Cac phép bién déi twong dwong.

2 Tiéu chuan 1 va 2.

+ Do thj toan tir va biéu thirc con chung.
<+ Biéu thirc chuan tac.

<+ Dai so quan hé dinh tinh.

+ Tiéu chuan 3 va 4.

« Pon gian hdéa cac quan hé dwoc phan
manh ngang.
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<N Néidung

+» Don gidn hoéa phép két giira cac quan hé
dwoc phan manh ngang.

< Tiéu chuan 5.

% Str dung phép suy dién cho cac phép don
gian héa.

+» Don gidn hoéa phép két giira cac quan hé
dworc phan manh doc.

< Chwong trinh nirva két.

<+ Phép gom nhom.

2 Tiéu chuan 6.

+ Tinh chat cia cac ham két hop.
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Noi dung

< Pon gian héa truy van cé tham so.

+ St dung ving nhé tam dé thwc hién truy
van co6 tham so.
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&N Biéu thirc dai s6 quan hé

<+ Bién doi truy van SQL thanh cac biéu thirc
dai s6 quan hé.
< Mot biéu thirc dai s6 quan hé (expression
of relational algebra): chudi cdac phép toan
(sequence of operations).
+» Hai bieéu thirc c6 cung ngir nghia cé thé
mo ta hai chuoéi phép toan khac nhau.
11 name, deptnum o deptnum =15 (emp)
O deptnum =15 11 name, deptnum (emp)
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BK A 4 ¥ ¥ A
&N\ Cay toan ttr cua truy van

< M6t truy van dwoc biéu dién bang céy toan
twr (operator tree).
< Vi du
» Truy van Q, — Hay cho biét ma cla cac nha
cung cap cé dorn hang cung cap & phia Bac.

Q1: 11 snum © area = ‘NORTH’ (supply >< deptnum = deptnum dept)
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2Ky Cay toan tir cha truy van

I'T
G area = ‘NORTH’

>< deptnum = deptnum

/N

supply dept

Hinh 5.1. Cay toan tir cha truy van Q,
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&N\ Cac phép bién doéi twong dwong

+ Hai quan hé R, va R, la twong dwong néu
cac bo cua ching biéu dién cung anh xa ttr
cac tén thudc tinh vao cac gia tri, ngay ca
khi thir tw cua cac thuéc tinh la khac nhau.

+ Hai biéu thirc dai s6 quan hé E, va E, la
twong dwong, ky hiéu la E, <> E, hoac E, =
E, néu thay thé cung cac quan hé cho cac
tén gidong nhau trong hai biéu thirc, thi
chiing c6 cac ket qua twong dwong.
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&N Cac phép bién doi twong dwong

% Cac tinh chat

» Tinh giao hoan (commutativity) cua cac phép

toan mot ngoi:
U, U,R& U, UR

» Tinh giao hoan cua cac toan hang cua cac

phép toan hai ngoéi:
RBS < SBR

» Tinh két hop (associativity) cia cac phép

toan hai ngoi:
RB(SBT) « (RBS)BT
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&N Cac phép bién doi twong dwong

% Cac tinh chat
» Tinh Idy dang (idempotence) cua cac phép
toan mot ngoi:
UR < U, U,R
trong do U, U,, U, thuoc cung loai phep toan.
» Tinh phén phéi (distributivity) ctia cac phép
toan mot ngoi doi véi cac phép toan hai ngoi:
U(RBS) —» U(R) B U(S)
» Tinh rat thoea sé (factorization) cia cac phép
toan mot ngoi:
U(R) B U(S) — U(RB S)
+ Mot s6 phép bién déi twong dwong.

Chwong 5. Bién déi truy van toan cuc thanh céc truy vdn manh 2006 Nguyén Trung Trwc - Khoa CNTT 10



&N Tiéu chuan1va2

<« Muc dich: giam kich thwéc cua cac toan
hang cua cac phép toan hai ngéi trwéc khi
thwc hién chung.

+ Tiéu chuan 1 - S dung tinh lily dang cua
phép chon va phép chiéu dé tao ra cac
phép chon va cac phép chieu thich hop
doi véi moéi quan hé toan hang.

<+ Tiéu chuan 2 - Pay cac phép chon va cac
phép chiéu xuong phia dw®i ciy néu cé
thé dwoc.
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5N D6 thj toan tir va biéu thirc con chung

« Biéu thiec con chung (common
subexpression) la biéu thtrc xuat hién
nhiéu lan trong truy van.

<+ Tiét kiém th&i gian thwc hién cua truy van.

<+ Bién doi cay toan tir thanh mét do thi toan
tor.
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Do thi toan tir va biéu thirc con chung

< Vi du
» Truy van Q, — Hay cho biét cac tén cua céac
nhan vién lam viéc trong phong ban c6 ma
ngw®i quan ly la 373 nhwng tién lwong cua
ho khéng I&n hon $35.000.
QZ: 11 emp.name ((emp >< deptnum = deptnum © mgrnum =373 dept) -
(G sal > 35000 €MP > deptnum = deptnum O mgrnum = 373 dept))
» Bieu thirc con chung
emp >J deptnum = deptnum o mgrnum = 373 dept
« Cac pheép bien doi twong dwong (liéen quan
déen mot quan hé R) dé don gian héa cay
toan tur.
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&5\ Biéu thire chuan tac

+~ Biéu thiec chuan tac (canonical
expression) ciia mét biéu thire dai s6 quan
hé trén lwoc d6 toan cuc cé dwoc bang
cach thay the moi tén quan hé toan cuc
xuat hién trong né b&i bieu thirc dai so
quan hé tai tao cac quan hé toan cuc tw
cac manh.

« Str dung tinh phan phoi clia phép chon va
p[\ép chiéu'déi vOi phép'hg’p va phép ket
dé phan phoéi viéc xw ly den cac manh.
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&N Dai s0 quan h¢ dinh tinh

« Quan hé dinh tinh (qualified relation) la
mot quan hé dwoc mé rong b&i mot vi tw
dinh tinh.

<« Ky hiéu mot quan hé dinh tinh la mét cap
[R: qgpl, trong do R la mot quan hé dwoc
goi la than (body) cua quan hé dinh tinh va
gr la mot vi tr dwoc goi la vi tw dinh tinh
cua quan hé dinh tinh.
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&N\ Dai so quan hé dinh tinh

» Quy tac 1

o [R: ggl = [op R: FAND gp]
» Quy tac 2

L, [R’: qel = [I14 R : qg]
» Quy tac 3

[R: qgl x[S: qs] = [Rx S: gz AND qg
» Quy tac 4

[R:qrl-[S:qs]=[R-S:qgl
» Quy tac 5

R : qB]u[S:qS]:>[RuS: qdr OR qg]
» Quy tac 6
[R: qgl ><p [S:q9s] = [R><S:qs AND g5 AND F]
» Quy tac 7

[R: grl ><-[S: qs] = [R><r S: g5 AND g5 AND F]
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<D Dal so6 quan hé dinh tinh

% Hai quan hé dinh tinh la twong dwong néu
cac than cua cht’mg la cac quan hé twong
dwong va cac vi twr dinh tinh cua chung
biéu dién cung ham chan tri (nghia la, neu
ap dung ca hai vi tr dinh tinh cho cung
mot bo thi chung c6 cung mot gia tri chan
tri).

< S dung cac vi tir dinh tinh dé loai bo cédc

manh khong dung dé tao ra két qua cua
truy van.

% Cac phép bién dm twong dwong (lien quan

dén quan hé rong) de don gian hoa cay
toan tur.
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&N Tiéu chuan 3 va 4

<« Muc dich: don gian cac quan hé dwoc
phin manh ngang va cac phép két giira
cac quan hé dwoc phan manh ngang.

+ Tiéu chuan 3 - Pay cac phép chon xudng
phia cac nut Ia cua cay, va sau doé thuwc
hién ching bang cach dung dai s6 quan hé
dinh tinh. Thay thé két qua cua phép chon
b&i quan hé rong néu vi tr dinh tinh cua
ket qua bi mau thuan.
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&N Tiéu chuan 3 va 4

+ Tiéu chuan 4 - Str dung dai s6 quan hé
dinh tinh dé dinh tri vi ttr dinh tinh cta cac
toan hang cua cac phép kéet. Thay thé cay
con, bao gom phép két va cac toan hang
cla né, b&i quan hé rong néu vi tr dinh
tinh cia két qua cua phép két bi mau
thuan.
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DPon gian héa
& cac quan hé dworc phan manh ngang

< Vi du

» Xét truy van Q, trén quan hé dept dworc phan
manh ngang:

Q3: O deptnum =1 dept
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BK

TF.HCHM

Pon gian hoa cac phép két giira
cac quan hé dworc phan manh ngang

» Giai phap 1:
Rr><.S=(v; R) ><(v; §))
» Giai phap 2: phép két phan tan (distrubuted
join).
R><S =y (R ><:S))
<+ Panh gia:
» Chon giai phap 1 néu cé nhiéu cdp manh
dworc ket véi nhau.
» Chon giai phap 2 néu c6 mét so cap manh
dworc ket véi nhau.
+ Do thj két (join graph).
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BK = R
&N Tiéu chuan 5

% Muc dich: bién déi mét truy van khong c6
cac phép két phan tan thanh moét truy van
c6 phép ket phan tan.

<+ Tiéu chuan 5 - Pé phan phoi cac phép két
xuat hién trong mét truy van toan cuc, cac
phép hop (biéu dién viéc tap hop cac
manh) phai dwoc day lén phia trén cac
phép két muon phan phoi.
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Tiéu chuan 5

< Vi du

» Truy van Q, - Hay cho biét tén (name) cta tat
ca cac nha cung cap c¢6 don hang cung cap:

Q,: 1T e (SUpply >< supplier)
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g% Sir dung phép suy dién cho
¢.~ cac phép don gian héa
%~ Mau thuan giira cac diéu kién chon cua
cac truy van va cac vi tir dinh tinh cua cac
manbh.
<+ B0 chirng minh dinh ly (theorem prover).

<+ Vi du
» Xét truy van Q, — Cho biét ma cua cac nha
cung cap c6 dorn hang cung cap & phia Bac.
» Cay toan twr cua Q, trong Hinh 5.4.
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g% Sir dung phép suy dién cho
&“‘*”‘_céc phép don gian hoa
» Gia sur:
(1) Phia Bac chi bao gom cac phong ban cé ma tir 1
dén 10.
(2) Tat ca cac don hang cia cac phong ban cé ma tir
1 dén 10 déu gri dén cac nha cung cap & San
Francisco.
» Tir (1), c6 the viét cac dieu suy dién sau day:
area = ‘NORTH’ = not (10 < deptnum < 20)
area = ‘NORTH’ = not (deptnum > 20)
area = ‘NORTH’ = deptnum <10
» Tw (2) :
deptnum <10 =
not (snum = supplier.snum and supplier.city = ‘LA’)
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Str dung phép suy dién cho
& cac phép don gian héa

I1

>< deptnum = deptnum

/\

snum

11 snum,deptnum 11 deptnum
[ : Oarea = ‘NORTH’
supp|y1_ area
snum = supplier.snum

and supplier.city = ‘SF’] [dept,: deptnum < 10]

Hinh 5.7. Pon gian héa cay toan tir bang sw suy dién.
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#% DPon gian hoa
H:%‘ ’ ~ ~ >
<> cac quan he dwoc phan manh doc

% Muc dich: xac dinh mét tdp con bao gom
cac manh da dé tra I&i truy van, sau do
loai bé tat ca cac manh khac tir biéu thirc
truy van va cac phép ket dwoc dung trong
phép dbi ngwoc cua lwoc d6 phan manh
de tai tao cac quan hé toan cuc.

<« Vidu

» Truy van Q; — Hay cho biét tén va tién lwong
cua cac nhan vién:
QS: 11 name, sal emp
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DPon gian hoa
& cac quan hé dworc phan manh doc

name, sal

/ < empnum = empnum \

/\

[emp,: true]

e

- o o o o =
B G ————

[emp,: [empy: [emp;:
\ deptnum <10] 10 < deptnum <20] deptnum > 20] ;
\
N 7
Hinh 5.8. (a) Dang chuan tic cla truy van Q, ) G

[emp,: true]

Hinh 5.8. (b) Truy van Q; da dworc don gian héa.
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‘%\_Chu’o’ng trinh nira két

+ Mot phép két c6 thé dwoc thwec hién béi
mot chwong ftrinh ndta két (semi—join
program) trong dé c6 cac phép nura ket.

< Vi du

» Xét phép két bang (equi—join) R ><, - g S,
trong do6 A va B la cac thuoc tinh (hoac tap
cac thuoc tinh) cﬂa’R va S, chwong trinh nwra
két (rng v&i phép két nay la:

S>dy=-g(R><,-51lgp)
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250y Chwo'ng trinh nira két

¥
P<A=B

RN

R Mg

Ny

Hinh 5.9. D6 thi toan tir cia chwong trinh niva két R><, _ 5 S.
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&N Phép gom nhém

<+ Phép gom nhom
¥ ar R

» G — cac thuoc tinh dung dé xac dinh viéc gom
nhém cua R, dwoc goi la tap thudc tinh gom
nhém. G twong *ng véi ménh dé GROUP BY.

» AF — cac ham két hop dwoc dinh tri trén moi
nhém. AF twong trng v&i cac ham két hop can
dworc tinh toan.

» C6 thé khong c6 G hoic AF .
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25Ny Phép gom nhém

+ Phép gom nhém
» ¥ ar R 12 mot quan hé co:

- Lwoc d6 quan hé dlycyc tao ra b&i cac thudc tinh
cua G va cac ham két hop cua AF.

- Nhiéu bé ma méi bg la mét nhém trong R. Cac
thuoc tinh cua G lay gia tri cua nhom. Cac thugc
tinh cua AF lay gia tri caa cac ham ket hop dwoc
dinh tri trén nhém.
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&N Phép gom nhém

< Vi du
Qs: select AVG(quan)
from supply
where pnum = ‘P1’;
Y AVG(quan) O pnum = ‘P1’ supply
Q- select snum, pnum, SUM(quan)
from supply
group by snum, pnum;
Y snum, pnum, SUM(quan) supply
Qq: select snum, pnum, SUM(quan)
from supply
group by snum, pnum
having SUM(quan) > 300;

O suM(quan) > 300 ¥ snum, pnum, SUM(quan) supply
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&N Tinh chat ctia phép gom nhém

% Tinh phan phoi caa phép gom nhém doi
véi phép hop:
Year(R1VRy) > (Yo ar R1) Y (Y4 R2)

» Diéu kién can va da: méi nhém G; hodc dworc
chira hoac khéng dwoc giao nhau vé&i moi
toan hang R

Vi, j: (G;< R) hoac (G, " R; = Y)

» M6i nhém phai dwoc chira hoan toan trong
moét manh.

» Thwc hién phép gom nhom trén cac toan
hang cua phép hop va sau do hop cac ket
qua nay.
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BK = A R
&N Tiéu chuan 6

% Muc dich: tap hop cac két qua (nhé) cua
cac phép gom nhom thay vi tap hop cac
quan hé toan cuc (I&n).

2 Tiéu chuan 6 - Pé phan tan viec gom nhém
va dinh tri ham két hop xuat hién trong
mot truy van toan cuc, cac phép hop (biéu
dién viéc tidp hop cac manh) phai dwoc
day lén phia trén phép gom nhém twong
rng.
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U
G sum(quan) > 300
v
snum,pnum,SUM(quan) G suM(quan) > 300 GsuM(quan) > 300
P o R =S ‘
/ ) \ Y
II \I snum,pnum,SUM(quan) LIanum,pnum,SUM(quan)
I I
| | ‘
I I
' supply; supply, ! supply, supply,
~ — e P d
(a) Dang chuan tac cha truy van Qg (b) Ban phan tan cua truy van Q8

Hinh 5.10. M6t truy van vé&i viéc gom nhém va cac ham két hop.
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&N Tinh chat ctia ham ket hop

» Ham tim gia tri nhé nhat
MIN(S) = MIN(MIN(S,),MIN(S,), ...,MIN(S,))
» Ham tim gia tri I&n nhat
MAX(S) = MAX(MAX(S,),MAX(S,), ...,MAX(S,))
» Ham dem
COUNT(S)=SUM(COUNT(S,),COUNT(S,),...,COUNT(S,))
» Ham tinh gia tri tong cong
SUM(S) = SUM(SUM(S,), SUM(S,), ..., SUM(S,))
» Ham tinh gia tri trung binh
SUM(SUM(S,),SUM(S,),...,SUM(S,))
LY T
SUM(COUNT(S,),COUNT(S,),...,COUNT(S,))
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25Ny Tinh chat ctia ham két hop

LIJAVG(quan)

Y pnum = ‘P71’
;T ST
: |
I / \ |
: I
, supply, supply,!
: !
‘e ,

S e e o - - o o o o o . -

Hinh 5.11. (a) Pinh tri phan tan cta cac ham két hop.
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Tinh chat cia ham két hop

/ M \\
| E:AVG(quan) = SoM©1, S2) :
| SUM(Ch CZ) :
|
| |
! S4:C 1Y sum(quan),COUNT S2,C2 Y sum(quan),COUNT ;
\ /

~ oo |_ __________________ |_ _______ .
Y pnum = ‘P1’ o pnum = ‘P1’
supply, supply,

Hinh 5.11. (b) Dinh tri phan tan cta cac ham két hop.
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BK A < A
&N\ Truy van c6 tham s6

% Truy van cé tham soé (parametric query) la
truy van ma trong dé cac cong thirc trong
cac diéu kién chon cua truy van bao gom
cac tham s6 ma cac gia tri cia ching chwa
dworc biet khi bién dich truy van.

% Truy van c6 tham s6 cho phép thwc hién
truy van nhiéu lan vé&i nhiéu gia tri khac
nhau cta cac tham so6; & maéi lan thwe hién
sé tra vé ket qua khac nhau.

Chwong 5. Bién déi truy van toan cuc thanh céc truy van manh 2006 Nguyén Trung Trwc - Khoa CNTT 40



BK - 2 Z A : A
&N Don gian hoéa truy van c6 tham so

< Vi du

» Xét truy van Q, - Chon cac bd cua quan hé
toan cuc dept c6 cac ma phong ban gho
trwore. Phép chon trén deptnum cé tham so:

Q9: O deptnum = $X OR deptnum = $Y dept

» O thi gian bién dich: khéng biét cac manh
nao cua quan hé toan cuc dept sé dwoc s
dung.

» O thoi gian chay: cac gia tri thwe sw dwoc
gan cho cac tham so $X va $Y va xac dinh
dwoc cac manh nao cé lién quan dén truy
van.
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2Ny Pon gian héa truy van cé tham sé

°© deptnum=$X OR deptnum=$Y

,’ U \‘I
! |
: / ‘ \ |
' [dept,: [dept,: [dept,: :
' deptnum <10] 10 < deptnum < 20] deptnum > 20],
\ /'

O O S NN T EEE BN BN EEE BEE EEE EEE BEE BEE BN BEE BEN BN BEE BEE BN BEE GEE BN SEm BEm B Mam M M

Hinh 5.12. (a) Dang chuan tac cua truy van Q,
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BK - 2 Z A : A
&N Don gian hoéa truy van c6 tham so

+» Don gian hoéa truy van cé tham so: ap
dung dai s6 quan hé dinh tinh dé xac dinh
cac vj ttr dinh tinh cta cac biéu thirc con la
mau thuan vé&i nhau.
+ Biéu dién phép don gian héa & th&i gian
chay:
» Thay thé cac phép hop béi mét phép toan
m¢ei n—ngoi, dwoc goi la CUT.
» Phép foén CUT thwc hién phép hop cua chi
mot s6 toan hang cua né.
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2Ny Pon gian héa truy van cé tham sé

CuT

$X > 20
OR $Y > 20

$X <10
OR $Y <10

($X > 10 AND $X < 20)
OR ($Y > 10 AND $Y < 20)

cydeptnum=$X OR cjdeptnum=$X OR cjdeptnum=$X OR
deptnum=$Y deptnum=$Y deptnum=$Y

[dept,: [dept,: [dept;:

deptnum <10] 10 < deptnum < 20] deptnum > 20]

Hinh 5.12. (b) Cay truy van vé&i phép CUT.
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BK « A A X . x
g.i nhieu lan truy van co tham so

Sw dung vung nhé tam khi thwce hién

<« Giam chi phi thuwc hién: str dung cac quan
hé tam thé&i & noi goc cua truy van.
< Vi du
» Xét truy van Q,, - Hay cho biét tén cua céac
nhan vién dang lam viéc & phong ban 12 ma
c6 ma sép la $X (tham so cua truy van):

Q10: 11 name © mgrnum = $X AND deptnum =12 emp
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Swr dung vung nh¢é tam khi thwe hién
& nhieu lan truy van co tham so

H name H name
o mgrnum = $X T mgrnum = $X
H name, mgrnum T
s T ETEEEEEETEETEEET =
O deptnum = 12 ,/ T=11 name, mgrnum \|
|
|
emp,: 10 < deptnum < 20 : G geptnum = 12 l
|
|
|
|
' emp,: 10 < deptnum <20 |
7’

Hinh 5.13. S&r dung cac quan hé tam th&i cho cac truy van cé tham so.
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