CHUONG 4: XU'LY TRUY VAN TRONG CSDL PHAN TAN
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*Gi&i thiéu mot birc tranh tong quat ctia bo toi wu héa
truy van trong méi triedng tap trung va phan tan

*Trinh bay cac quy trinh xtr ly truy van trong hé thong
phan tan



4.1 GI&I THIEU VE XU LY TRUY VAN

Muc dich cuaa xd ly truy van:

* Giam thiéu thoi gian x ly

* Giam vung nh& trung gian

* Gidm chi phi truyén théng gitra cac tram.

Chdrc ndng cua xi ly truy van:

* Bién ddi mét truy van & mirc cao thanh mot truy van twong
dwong & mirc thap hon.

* Phép bién dbi nay phai dat dwoc ca vé tinh dung dan va
hiéu qua

* M®bi cach bién dbi dan dén viéc st dung tai nguyén may
tinh khac nhau, nén van dé dat ra la Iwa chon phwong an
nao dung tai nguyén it nhat.



4.1 GI&I THIEU VE XU LY TRUY VAN

Cadc phwong phap x¥ ly truy van co’ ban

* Phwong phéap bién dbi dai so:
Pon gidn hoa cau truy van nho cac phép bién doi dai sé
twong dwong nham gidm thiéu thdi gian thuwe hién cac phép
toan, phwong phap nay khéng quan tdm dén kich thwédc va
cau trac dir liéu

* Phuwong phap wéc lwgng chi phi:
Xac dinh kich thwée dir liéu, thoi gian thwe hién moéi phép
toan trong cau truy van. Phwong phap nay phai xac dinh
kich thwoe div liéu va chi phi thei gian thwe hién moi phép
todn trong cau truy van



4.2 XU LY TRUY VAN TRONG MOI TRUO'NG TAP TRUNG

4.2.1 So sanh xur ly truy van tap trung va phéan tan
« Tap trung:
= Chon mét truy van dai s6 quan hé tot nhat trong sb tat ca
cac truy van dai s6 twong dwong.
= C4c chién lwoc xi ly truy van cé thé biéu dién trong sw
mé& réng cla dai so quan hé.
* Phan tan
= Ké thira chién lwoc x& ly truy van nhw méi trwdng tap
trung
= CoOn phai quan tam thém
> Céac phép toan truyén di liéu gitra cac tram
> Chon cac tram t6t nhat dé xi ly div liéu
» Cach thirc va bién doi dir liéu
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4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

4.4.2 Chién lworc toi wu trong CSDL tap trung
Hai trong s6 nhitng ky thuét tbi wu thdéng dung nhat trong céc
hé thbng tap trung la céc thuét toan INGRES va SYSTEM R,

Tai sao phai nghién cteu xtr ly truy van tap trung?

Pé hiéu dwoc cac ky thuat toi wu phan tan vi ba li do:

* Tht nhat, cau truy van phan tan phai dwoc dich thanh cac
cau truy van cuc b, va dwoc x li theo phwong phap tap
trung.

* The hai, cac ky thuat tdi wu hoa phan tan thwéng 1a cac mé
rong cua ky thuat tap trung.

* Cudi cuing, toi wu hoa tap trung thwdng don gién.



4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

Thuat toan INGRES

Y twéng thuat toan: Thuat toan td hop hai giai doan phan ra va
tdi wu hoa.

* Dau tién phan ra cau truy van dang phép toan quan hé thanh
cac phan nhé hon. Cau truy van dwoc phan ra thanh mot chudi
céc truy van cdé mot quan hé chung duy nhat

* Sau dé méi cau truy van don quan hé dwoc x& |i bdi moét “thé

Xt ly truy van mot bién” (one variable query processor-OVQP)



4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

OVQP t6i wu hod viéc truy xuat dén mét quan hé bang cach dua
trén vi tir phwong phap truy xuat hiru hiéu nhat dén quan hé do
Trudce tién OVQP sé thuwe hién cac phép toan don ngbi va giam
thiéu kich thwdc cha cac két qua trung gian bang cac tach
(detachment) va thay thé (substitution)

Ki hiéu q,_,—q, dé chi cau truy van q dwoc phan ra thanh hai cau
truy van con q_va g, trong do q., dwoc thwe hién truwde va két

qua sé duwoc g, str dung.



4.2 XfJ’ LY TRUY)IAN TRONG IVJOI TRU:O’NG TAP TRUNG
—Phép tach. OVOP sty dung de tach cau truy van g thanh cac truy van
q'—q” dwa trén moét quan hé chung la két qué clia g
Néu cau truy van q dwoc biéu dién bang SQL co6 dang:
q: SELECT R,.A,,R,A,,...,R_.A_
FROM R,R,,...,R,
WHERE P,(R,.A’.) AND P,(R,.A,R,A,,...,R_.A)
Trong do: A, va A’, la cac thudc tinh cua quan hé R,,
P, la vi ttr c6 chira cac thudc tinh cua cac quan hé R, R,, . . ., R.. M6t
cau truy van nhu thé cé thé phan ra thanh hai cau truy van con, g’
theo sau la q” qua phép tach dwa trén quan hé chung R, nhw sau:
q: SELECT R,A, INTOR’,
FROM R,
WHERE P,(R,.A))
Trong dé R’, 1a mot quan hé tam thoi chira céc thong tin can thiét dé
thwe hién tiép tuc cau truy van:
q":SELECT R,A,,...,RA_
FROM R,R,...,R 10

n

i w w/ BRE ' _9 | —_— _— ¥y N | X y % | X yF N A N



Vi du minh hoa: xét CSDL cua moét cong ty may tinh

NHANVIEN (E) HOSO (G)
MANYV | TENNV CHUCVU MANYV | MADA | NHIEMVU | THOIGIAN
A1 Nam Phan tich HT A1 D1 Quan ly 12
A2 Trung | Lap trinh vién A2 D1 Phan tich 34
A3 bong Phan tich HT A2 D2 Phan tich 6
A4 Bac Phan tich HT A3 D3 Ky thuat 12
A5 Tay Lap trinh vién A3 D4 Lap trinh 10
A6 Hung | Ky suw dién Ad D2 Quan ly 6
A7 Diing Phan tich HT A5 D2 Quan ly 20
A8 Chién | Thiét ké DL A6 D4 Ky thuat 36
A7 D3 Quan ly 48
A8 D3 Lap trinh 15
DUAN (J) TLUONG (S)
MADA TENDA NGANSACH CHUCVU LUONG
D1 CSDL 20000 Ky sw dién 1000
D2 CAI bAT 12000 Phan tich HT 2500
D3 | BAO TRI 28000 Lap trinh vién 3000
D4 | PHAT 25000 Thiét ké DL 4000

TRIEN

11



4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

van sau:“Cho biét tén cua cdc nhén vién dang lam viéc trong dy
an co tén CSDL” Cau truy van nay (q,) dwoc dién ta bang SQL:

q;  SELECT

FROM
WHERE

NHANVIEN.TENNV

NHANVIEN, HOSO, DUAN
NHANVIEN.MANV = HOSO.MANV
AND HOSO.MADA = DUAN.MADA
AND TENDA =“CSDL”

Cau truy van q, dwgc tach thanh q,,—q’, trong dé TGIAN1 la quan hé

trung gian.
d.,- SELECT

FROM
WHERE

q:  SELECT
FROM
WHERE

DUAN.MADA INTO TGIAN1

DUAN
TENDA =*CSDL”

NHANVIEN.TENNV

NHANVIEN, HOSO, TGIAN1

NHANVIEN.MANV = HOSO.MANV 12
AND HOSO.MADA =TGIAN1.MADA



4.2 XUr LY TRUY VAN TRONG MOI TRUONG TAP TRUNG
Cac budc tach tiep theo cho g co the tao ra:
J4,: SELECT HOSO.MANV INTO TGIANZ2

FROM HOSO, TGIAN1
WHERE HOSO.MADA =TGIAN1.MADA

J4s: SELECT NHANVIEN.TENNV

FROM NHANVIEN, TGIAN2

WHERE NHANVIEN.MANV = TGIAN2.MANV
Truy van g, da dwoec rat gon thanh chudi truy van q,,—q,,—q,,. Truy
van q,. 1a loai don quan hé va co thé cho thwc hién bdi OVQP. Tuy
nhién cac truy van q,, va q,, khéng phai loai don quan hé va ciing
khéng thé rat gon hon niva bang phép tach.
Céc cau truy van da quan hé khong thé tach tiép dwoc niva (chang han
d, Va q,,) dwoc goi la bat kha gian (irreducible). 13



4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

Céc truy van bat kha gidn dwoc bién dbi thanh cau truy van
don quan hé nh& phép thé bé (tuple substitution).
Cho cau truy van n-quan hé g, cac bd clia mot bién dwoc thay
béng cac gia tri cua chung, tao ra dwoc mét tap cac truy van (n-1)
bién.
Phép thé bd dwoc tién hanh nhw sau:
Trwdce tién chon moét quan hé trong truy van q dé thay thé. Goi R,
la quan hé dé. Thé thi v&i mbi bo t., trong R,, cac thudc tinh duwoc
tham chiéu trong q dwoc thay bang céac gia tri that sw trong t., tao
ra mot cau truy van g’ ¢d (n-1) quan hé. Vi vay so cau truy van g
dwoc sinh ra b&i phép thé bo la card(R,).
Phép thé b co thé tom tat nhw sau:
q(R,, R,, . .., R) dwoc thay boi {q’(t,, R,, R;, .. ., R)), t,e R}
Vi thé dbi v&i mbi bd thu dwoe, cau truy van con duwoc xi ly dé
quy bang phép thé néu né chwa bat kha gian. ”



4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

Vi du minh hoa: ’
Xet tiép cau truy van q,;
d.5:  SELECT NHANVIEN.TENNV

FROM NHANVIEN, TGIAN2

WHERE NHANVIEN.MANV = TGIAN2.MANV
Quan hé dwoc dinh nghia b&i bién TGIAN2 chay trén thudc tinh duy
nhat MANV. Gia s rang no chi chira hai bd: <E1> va <E2>. Phép thé
cho TGIAN2 tao ra hai cau truy van con don quan hé:
Q31 SELECT NHANVIEN.TENNV

FROM NHANVIEN
WHERE NHANVIEN.MANV = “E1”

Q3- SELECT NHANVIEN.TENNV

FROM NHANVIEN
WHERE NHANVIEN.MANV = “E2”
Sau d6 chung c6 thé dwoc OVQP quan ly va st dung.

15



4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

Nhan xét.
Thuat toan tdi wu hoa INGRES (dwoc goi la INGRES - QOA) sé xt ly
dé qui cho dén khi khéng con cau truy van da quan hé nao niva.

*Thuat toan co6 thé dwoc &p dung cho cac phép chon va cac phép chiéu
ngay khi co6 thé st dung ky thuat tach.

K&t qué cla cau truy van don quan hé dwoc lwu trong nhirng cau tric
di¥ liéu cd kha nang tdi wu hoa nhirng cau truy van sau do (nhw cac
noi) va sé dwoc OVQP s dung.

*C4c cau truy van bat kha gian con lai sau phép tach sé dwoc st ly
bang phép thé bo.

*Cau truy van bat kha gian, dwoc ki hiéu 13 MRQ'. Quan hé nhd nhat
v&i lwe lwong cla nd da dwoc biét tir két qua clha cau truy van trude
do sé dwoc chon dé thay thé. 6



4.2 XU LY TRUY VAN TRONG MOI TRUONG TAP TRUNG

Thuat toan INGRES- QOA
Input: MRQ: cau truy van da quan hé (cé n quan hé)
Output: Cau truy van téi wu
Begin
Output «¢

If n=1 then ,
Output < run(MRQ) {thwc hién cau truy van mot quan hé}

Else {Tach MRQ thanh m tr.van mét quan hé va mét tr.van da quan hé}
ORQ,, ..., ORQ, ., MRQ'«~ MRQ

Fori<—1tom

Output’ « run(ORQ) {thwc hién ORQ, }
Output « output U output’ {trdn tat ca cac két qua lai}
Endfor

R « CHOOSE_ VARIABLE(MRQ’) {R dwoc chon cho phép thé bo}

Formdibdt e R
MRQ” « thay gia tri cho t trong MRQ’

Output’ « INGRES-QOA(MRQ") {goi dé qui}
Output < output U output’  {trédn tat ca cac két qua lai}
Endfor
Endif o

End. {INGRES-----QOA}



4.3 Xtr ly truy van trong méi trwdng phan tan
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4.3 Toi wu héa trong CSDL phan tan

4.3.1 Phan ra truy van

* Bién dbi mot phép tinh quan hé thanh mot truy van dai so
trén quan hé tong thé.

* Ca hai truy van vao/ra déu dwoc thwe hién trén quan hé
tong thé va khéng quan tam dén tinh phan tan cta di liéu.

* Vi vay, phan ra truy van dwoc thue hién chung cho ca hé
tap trung va phan tan.

* Trong phan nay chung ta g|a St rang cac truy van vao luén
cu phap dung. Khi g|a| doan xu ly truy van thic hién xong, thi
truy vanra la dung va tranh duoc cac cong viéc duv thura.

* Giai doan nay chia lam bdn budc: chuan hod, phan tich,
loai bd dw thira va viét lai.

Chung ta trinh bay ba buwéc dau tién trong pham vi cua

phép tinh quan hé bd. Chi co bwéc cudi cung ghi truy van lai
thanh dai s6 quan hé.

19



4.3 Xtr ly truy van trong méi trwdng phan tan

4.3.1.1 Chuan hoa

Muc dich: chuyén déi truy van thanh mét dang chuan dé
thuan lgi cho cac xi ly tiép theo.

Vé&i SQL, c6 hai dang chuan cho cac tan tlr trong ménh dé
WHERE la:

Dang chuan hdi |a hdi (A) clia nhirng phép toan tuyén (v):

P11V P12V o VPi) A oo A (Pt P2V -+ V Prn)

Dang chuan tuyénla tuyén (v) cia nhirng phép toan hoi (A):

(P11 AP A e AP1) Vo V (Pt A Pz A -or APn), trong do p; la

céac biéu thirc nguyén to.
20



4.3 Xt ly truy van trong méi trwérng phan tan

Céc quy tac bién doi twong dwong trén cac phép toan logic:
1.py AP, & P, AP

2. PV P, &P, VP,

3.~ (=p)ep

4. (Py AP)) = PV P,

5.P; Vv (P, A P3) < (Pr Vv Py) APy V Psy)-
6.P; A (P2 APs) < (P1 AP A Ps

7.p v (P, VPs) = (PyVPy) Vv Ps

8. Py A (P V P3) = (P APy) Vv (PyA Ps)
9

(P VP) S =P A—P,

21



4.3 Xt ly truy van trong méi trwdng phan tan
b
Tw cac quan hé NHANVIEN (MANV, TENNV, CHUCVU) va HOSO

(MANV, MADA, NHIEMVU, THOIGIAN). Xét truy van:
“Tim tén cac nhan vién lam dw an J1 co6 thoi gian 12 hoac 24 thang” .
Truy van trén dwoc biéu dién trong SQL:

SELECT NHANVIEN. TENNV
FROM NHANVIEN, HOSO
WHERE NHANVIEN.MANV= HOSO.MANV

AND HOSO.MADA="J1"
AND THOIGIAN=12 OR THOIGIAN=24
Piéu kién trong dang chuan hoi la:
NHANVIEN.MANV=HOSO.MANV A HOSO.MADA="J1" A
(THOIGIAN=12 v THOIGIAN=24)

Piéu kién trong dang chuén tuyén la:
(NHANVIEN.MANV=HOSO.MANV A HOSO.MADA="J1" ATHOIGIAN=12)
v (NHANVIEN.MANV=HOSO.MANV A HOSO.MADA="J1" A 22
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4.3 Xtr ly truy van trong méi trwdng phan tan

4.3.1.2 Phan tich
Muc dich: Phat hién ra nhirng thanh phan khéng dung (sai
kiéu hodc sai nglr nghia) va loai bd chiing s&m nhat néu co6 thé.
Truy van sai kiéu: néu mét thudc tinh bat ky hoac tén quan hé
cla nod khéng dwoc dinh nghia trong lwoc dé tdng thé, hodc phép
toan ap dung cho cac thudc tinh sai kiéu.
Vi du: truy van dwéi day la sai kiéu

SELECT E#

FROM E

WHERE E.TENNV > 200
vi hai ly do:

*Thudc tinh E# khong khai béo trong lugc do
*Phép toan “>200” khéng thich hop véi kiéu chudi cta thudc
tinh E.TENNV

23



4.3 Xtr ly truy van trong méi trwdng phan tan

Truy van sai ngir nghia: néu cac thanh phan ctia nd khéng
tham gia vao viéc tao ra két qua.

Pé xac dinh truy van co sai vé nglr nghia hay khong, ta dwa

trén viéc biéu dién truy van nhw mét dé thi goi la dé thi truy van.

Po thi nay dwoc xac dinh béi cac truy van lién quan dén phép
chon, chiéu va ndi. Néu do thi truy van ma khong lién théng thi

truy van la sai ngir nghia

24



4.3 Xtr ly truy van trong méi trwdng phan tan

D6 thi truy van:

* M&t nut dung dé biéu dién cho quan hé két qua

* C4c nut khac biéu dién cho cac toan hang trong quan hé

* Canh ndi gitra hai nat khdng phai 1a nat két qua biéu dién
mét phép noi.

* Canh ¢6 nut dich 1a két qua thi biéu dién mdt phép chiéu.

* Mot nut khdng phai la két qua co thé dwoc gan nhan bdi
phép chon hodc phép tw ndi (seft-join: ndi cla quan hé voi
chinh no).

Do thi két noi:

* La mot do thi con ctia dd thj truy van (join graph), trong dé
chi c6 phép noi.

25



4.3 Xtr ly truy van trong méi trwdng phan tan

Vi du: Tir cac quan hé E=ENHANVIEN (MANV, TENNV, CHUCVU)
va G = HOSO (MANV, MADA, NHIEMVU, THOIGIAN) va J=DUAN
(MADA, TENDA, NGANSACH).

Hay xac dinh “Tén va nhiém vu cac lap trinh vién lam dw an
CSDL c6 thoi gian I&én hon 3 nam.”

Truy van SQL twong &ng la:

SELECT E.TENNV, G.NHIEMVU
FROM E, G, J

WHERE E.MANV=G.MANV

AND G.MADA.= JMADA
AND TENDA="CSDL”
AND THOIGIAN> 36
AND CHUCVU="LTRINH"

26




4.3 Xtr ly truy van trong méi trwdng phan tan

Do thi truy van va do thi két ndi twong rng

THOIGIAN > 36

E.MANV=G.MANV G.MADA=J.MADA

CHUCVU= “Lap trinh”

TENDA="CSDL”

E.TENNV

(a) Do thi truy van

G.MANV=G.MANV, G.MANV=J.MANV

27
(b) P6 thi két ndi twong rng



4.3 Xtr ly truy van trong méi trwdng phan tan

Cau truy van SQL twong irng: thiéu AND G.MADA=J.MADA
SELECT E.TENNV, NHIEMVU
FROM E,G,J
WHERE E.MANV=G.MANV
AND TENDA="CSDL”
AND THOIGIAN > 36
AND CHUCVU="Lap trinh”
Truy van nay la sai ngir nghia vi dé thi truy van ctia né khéng lién thdng.

THOIGIAN > 36

E.MANV=G.MANV

CHUCVU= “Lap trinh” G.NHIEMVU @
TENDA="CSDL”

E.TENNV

) ] 28
Do thij truy van



4.3 Xtr ly truy van trong méi trwdng phan tan

4.3.1.3 Loai bé dw thira

* Diéu kién trong cac truy van cd thé co chva cac tan t dw
thira.

« M6t danh gia so sai vé mot diéu kién dw thtra co thé dan
dén 1ap lai mét sd cong viéc.

* S dw thwa tan te va duw thra cong viéc co thé dwoc loai bd
bang cach 1am don gian hoa céac diéu kién thdng qua cac luat
luy dang sau:

1.pApPSP 2. pvtrue < true
3.pvpsp 4. p A p < false
S.patrue=p 6. pv—p<true
7/.pvfalse < p 8. p;A(PVP,) <P,
9. p A false < false 10.p, v (P A P,) < P,

Vi du: xét cau truy van sau: 29



4.3 Xtr ly truy van trong méi trwdng phan tan

SELECT G.CHUCVU
FROM E
WHERE (NOT(G.CHUCVU="L4p trinh")
AND (G.CHUCVU="Lap trinh” OR G.CHUCVU="Ky suw dién”)
AND NOT(G.CHUCVU="K{ su dién”)
OR E.TENNV="Dung”
S dung cac luat Iy dang néu trén, truy van dwoc bién déi thanh:
SELECT G.CHUCVU
FROM E
WHERE E.TENNV="Dung”

Thuwc vay, dat p1:<CHUCVU="Lap trinh”>, p2:<CHUCVU="KYy sw dién">,
p3: <E.TENNV="Dung”>.

Khi do, cac tan tir sau ménh dé WHERE dwoc md ta lai:

p: (= p1A(p1vp2)A—=p2)vp3

S (EplApTA=P2) v (=pl AP2A—=p2)vVvp3 (ap dung luat 7)
< (false A = p2) v (- p1 A false) v p3 (ap dung luat 5)
< false v false v p3 (ap dung luat 4)

& p3 30



4.3 Xtr ly truy van trong méi trwdng phan tan

4.3.1.4 Viéet lai

Buwdc nay dwoc chia lam hai bwéc con nhw sau:

* Bién dbi trwc tiép truy van phép tinh sang dai s6 quan hé.

* Cau trdc lai truy van dai s6 quan hé dé cai thién hiéu qua
thwe hién.

Thong thwérng ngwdi ta biéu dién cac truy van dai s6 quan hé
b&i cdy dai s6 quan hé.
Cay dai sd quan hé Ia mét cady ma nut 14 biéu dién mot quan
hé trong CSDL, cac nut khéng la la cac quan hé trung gian

dworc sinh ra b&i cac phép toan dai sd quan hé.
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4.3 Xtr ly truy van trong méi trwdng phan tan

Céach chuyén mdt truy van phép tinh quan hé thanh mot cay dai

sO quan hé:

Cac nut 1a khac nhau dwoc tao cho méi bién bd khac nhau
(twong rng mot quan hé). Trong SQL cac nut la chinh la cac
quan hé trong ménh dé FROM.

Nut gbc dworc tao ra xem bédi moét phép chiéu Ién cac thudce
tinh két qua. Trong SQL nut goc dwoc xac dinh qua ménh dé
SELECT.

Piéu kién (ménh dé WHERE trong SQL) dwoc bién ddi
thanh day cac phép toan dai so thich hop (phép chon, ndi,
phép hop, v.v...) di tlr 14 dén gdc, co thé thuc hién theo thy
tw xuat hién cla cac tan tir va cac phép toan.
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4.3 Xtr ly truy van trong méi trwdng phan tan

Vi du:
Truy van “Tim tén céc nhan vién khéng phai 1a “Ding”, lam viéc
cho dw an CSDL vo&i thoi gian mot hoac hai nam”.
Biéu dién truy van nay trong SQL Ia:
SELECT TENNV
FROM J,G, E
WHERE G.MANV=E.MANV
AND G.MADA= J.MADA
AND E.TENNV <> “Ding”
AND J.TENDA="“CSDL”
AND (THOIGIAN=12 OR THOIGIAN=24)
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4.3 Xtr ly truy van trong méi trwdng phan tan

1L ‘ - 4
E-THW . Phép chiéu

-

\
COTHOIGLAN=12 v+ THOIGLAN=24

I

OJ TENDA= “CE0L” ,  Fhep chon
OE TENN W< “Diing” )
! \
HMaD s
\ \ Phép néi
/N {ﬂmv
J 3 E )

Hinh 4 4: Cay dai 55 quan hé 34



4.3 Xtr ly truy van trong méi trwdng phan tan

06 luat bién doéi phép toan dai s6 quan hé:
Muc dich: dung dé bién doi cay dai s6 quan hé thanh cac cay
twong dwong (frong dé cé thé co cay tdi wu).
Giastr R, S, T la cac quan hé, R dwoc dinh nghia trén toan
b6 thubc tinh A={A,, ..., A }, S dwoc dinh nghia trén toan bd
thudc tinh B={B,, ..., B,}.

1.Tinh giao hoan cua cac phép toan hai ng6r.

Phép tich Decartes va phep ndi hai quan hé co tinh giao hoan.

. RxS<SxR i. RNsos ™R

2. Tinh két hgp cia céc phép todn haingéi: ,
Phép tich Decartes va phép noi hai quan hé co tinh két c_ypN
. (RxS) x T < R x (SxT) i. (R "8) M1 o RS VT
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4.3 Xtr ly truy van trong méi trwdng phan tan

3. Tinh luy dang cua nhiing phép todn mét ngéi ’
* Day cac phép chiéu khégc nhau trén cung quan hé duwoc to
hop thanh mot phép chiéu va ngwore lai:

IL,.(II,.(R)) ©II,(R) A, A’cRvaA’ cA”

* Day cac phép chon khac nhau G Di(Ai) trén cung moét quan hé,
voi p; la mot tan tw dwoc gan vao thudc tinh A, | co thé dwoc

t6 hop thanh mdt phép chon.

Gp1(A1)(Gp2(A2)(R)) = Gp1(A1)/\p2(A2)(R)
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4.3 Xtr ly truy van trong méi trwdng phan tan
4. Phép chon giao hodn vé&i phép chiéu

Néu Ap 1a thanh vién cda {A1, ..., An}, biéu thirc trén thanh
IT o1 . An (Gp(Ap)(R)) < Gp(Ap)(H Ad, ... an(R))

5. Phep chon giao hoan v&i nhirtng phép toan hai ngoi
*  Phép chon v&i phép nhan: 6,,,(R % S) < 6,,)(R) x S

*  Phép chon v&i phép noi: 9
0'p(Ai)(R o(Ai,BK) S) & G (ai) (R) (Aj,Bk)S

* Phép chon v&i phép hop: Néu R va T cling bd thudc tinh.
Gp(Ai)(RUT) < Gp(Ai)(R) N Gp(Ai)(T)
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4.3 Xtr ly truy van trong méi trwdng phan tan

6. Phép chiéu giao hodn véi nhitng phép todn hai ngdi

*  Phép chiéu va tich Decartes: Néu C=A’UB’ v&i Ac A, B'c
B, va A, B la tadp cac thudc tinh trén quan hé R, S ta co:
I1(RxS) = I1,(R) x I1;(S)

*  Phép chiéu va phép noi:

I.(R M o(Ai,Bj) S) =II1,(R) D§(Ai,Bj) I1;.(S)
* Phép chiéu va phép hop:

M1o(RUS) = 11, (R) U T, (S)

Chu y: Viéc str dung sau luat trén cb khé,nén‘g sinh ra nhiéu cay
dai s6 quan hé twong dwong nhau. Van dé la xac dinh cho

dwoc cay toi wu
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4.3 Xtr ly truy van trong méi trwdng phan tan

' 4 r 4

Chuy:
Trong giai doan tdi wu, sy so sanh cac cay co thé thuc hién
dwa trén chi phi dw doan ctia ching. Tuy nhién, néu sb lwong
cac cay qua I&n thi cach tiép can nay sé khdng hiéu qua. Co
thé dung cac luat trén dé cau truc lai cay, nham loai bé nhirng
cay dai sO quan hé “t6i”.
Cac luat trén co6 thé sl dung theo bon cach nhw sau:

* Phan ra cac phep toan mot ng6i, don gidn hoa biéu thire truy
van .

* Nhém cac phép toan mot ngdi trén ciing mot quan hé dé gidm
sb lan thyc hién.

* Giao hoan cac phep toan mét ngdi voi cac phep toan hai ngoi
dé wu tién cho mot sd phép toan (chang han phép chon).

 Sap thi tw cac phép toan hai ngdi trong thwe hién truy van.
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4.3 Xtr ly truy van trong méi trwdng phan tan

Vi du: C4u truc lai cay truy van & vi du trén, cho ra cay két qua tot hon cay
ban dau, tuy nhién van con xa cay toi wu.
T ETENIV

}

X MADA

AN

TINADA, TENNVY

}

T nADA

* Nh—LﬂxNV
O 1 TEND A= “CSDL”
TMADA MANY TN AN

} \ \

OTHOIGIAN=12 v THOIGIAN=24 OTENNV = “Dung”

T T .

J e E




4.3 Xtr ly truy van trong méi trwdng phan tan

4.3.2 Pinh vi di¥ liéu phan tan-Toi wu héa cuc bd

* L&p dinh vi bién dbi mot truy van dai s6 quan hé tng thé
thanh mot truy van dai s6 dwoc biéu thj trén cac manh vat ly.

* S dung thdng tin dwoc lwu trir trén cac lwoc dd phan manh
dé dinh vi.

* Chuwong trinh dai s6 quan hé xay dwng lai quan hé tdng thé
tlr cac phan manh cua n6 goi la chuwong trinh dinh vi.

* Truy van cé dwoc tir chwong trinh dinh vi goi 1a truy van ban
dau.

* Trong phan dwai day, véi méi kiéu phdn manh ching ta sé
biéu dién mot ky thuét rat gon dé sinh ra truy van dwoc toi wu
va don gian hoa.
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4.3 Xtr ly truy van trong méi trwdng phan tan

4.2.2.1 Rut gon theo phan manh ngang nguyén thuy

Xét quan hé E(MANV, TENNV,CHUCVU). Tach quan hé nay
thanh ba manh ngang E,, E, va E, nhu sau:

E =6uany <ez(E) E,=Ge< many <ee(E)  Es=Opany > g6 (E)

Chwong trinh dinh vi cho mét quan hé E dwgc phan manh

ngang la hop cia cac manh E,, E,, E..

Nghia la, E =E, U E, U E,. Vi vay, dang ban dau clia bat ky
truy van nao dwoc xac dinh trén E 1a cé dwoc bang cach thay
thé n6 bi E, UE, UE,

Viéc rut gon cac truy van trén cac quan hé da dwoc phan manh
ngang bao goém viéc xac dinh cau truy van, sau khi da cau
trac lai cay con. Diéu nay sé sinh ra mdt s6 quan hé rong, va
sé loai bd chung. Phan manh ngang cé thé dwoc khai thac dé
lam don gidn cé& phép chon va phép noi. 42



4.3 Xtr ly truy van trong méi trwdng phan tan

a. Rut gon voi phép chon: cho mot quan hé R dwoc phan
manh ngang thanh R, R,,..., R, v&i R =c_(R).

Luét 1: 6,(R)=¢ néu VxeR : —(p(x) A p,(X)). Trong do,

P,» p; 1a tan tw chon, x la bo A lieu, p(x) la tan tw p chiém gitr x.
Vi du: Xét truy van
SELECT *
FROM E
WHERE MANV="E5"
Ap dung cach tiép can tw nhién dén ing Et» E,, E, va E,
cho truy van ban dau, hinh 4.7a. Bang cach st dung tinh chat
giao hoan phép chon v&i phép hop, chung ta thay tan t& chon
doi lap voi tan tir E, va E,, sinh ra cac quan hé réng. Chung
ta thu dwoc truy van rat gon & hinh 4.7 b.
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4.3 Xtr ly truy van trong méi trwdng phan tan

E,=0yany < ez (E)

E,=C.e3< many < g6 (E)

E;=0yany > e6'(E)
OMANV="ES” OMANV="E5”

|

O

SN :

E, E, E,

(a) Truy van ban dau (b) Truy van rut gon

Hinh 4.7: Rat gon cho phan manh ngang v&i phép hop
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4.3 Xtr ly truy van trong méi trwdng phan tan

b.Rat gon vé&i phép noi

*  Cac phép ndi trén quan hé da dwoc phan manh ngang cé thé don gian
khi ching dwoc phan manh theo thudc tinh néi.

* Viéc rut gon duwoc thue hién dwa trén tinh phan phdi gitra phép ndi va
phép hop va loai bd cac phép ndi vé ich.

(R,UR,) XIR, = (R, XIR,) U (R, XIR,) , R la cac phan manh.

Vé&i tinh chat nay, co thé xac dinh dwoc cac phép ndi vé ich clia cac manh
khi cac diéu kién ndi mau thuan nhau.

Khi do6, dung luat 2 dwdi day dé loai bé cac phép ndi v ich.

Luat 2. R R, =¢ neu VxeR, VyeR;: - (p,(x)Ap,(y)). Trong dé R, R

duwoc xac dinh theo cac tan tv p,, p, trén cung thugc tinh.

Nhéan xét.

 Viéc xac dinh cac phép ndi vé ich dwoc thwe hién bang cach chi xem
xét cac tan tir manh.

«  Truy van rat gon khdng phai ludn tdét hon hoac don gian hon truy van
ban dau.

«  M®t thuan Igi cla truy van rat gon 1a nhirng phép ndi cé thé thuc hién
song song.



4.3 Xtr ly truy van trong méi trwdng phan tan

Vi du: Gia str quan hé E dwoc phan manh thanh cac manh E, =
oumv=es(E)  Emep vz es(E)  Es=Oany» o (E)

Quan hé G duwoc phan lam hai manh:

G =0yaveex(G) Va G=oyayses(G).

Nhan xet.

« E, va G, dugc dinh nghia b&i cung tan te.

« Tan twr dinh nghia G, la hgp cua cac dinh nghia cua nhirng
tan t E, va E..

Xét truy van

SELECT *

FROM E, G
WHERE E MANN/ = MANI\/
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4.3 Xtr ly truy van trong méi trwdng phan tan

A
N MANV

/N

W N MANV |><]MANV
MANV

AWANAWA

(a) Truy van ban dau (b) Truy van rat gon

Hinh 4.8: Sw rut gon phan manh ngang v&i phép noi
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4.3 Xtr ly truy van trong méi trwdng phan tan

4.2.2.2 Rut gon theo phan manh doc

* Chwrc nang cua viéc phan manh doc la tach quan hé duwa
vao thudc tinh clia cac phép chiéu.

* Vi phép toan xay dwng lai déi v&i phan manh doc la ndi, nén
chuwong trinh dinh vi mét quan hé da dwoc phan manh doc la
ndi clla cac manh trong ving thudc tinh chung.

Vi du: Quan hé E duwgc phan manh doc thanh E,, E,, v&i thubc
tinh khoa MANV dwoc lap lai nhw sau:

E1 = 1_IMANV,TENNV(E) Vé E2 = 1_[MANV,CHUCVU(E)

Chuong trinh dinh vi 1a: E=g X . E

* CA4c truy van trén phan manh doc c6 thé rat gon bang céch
xac dinh nhirng quan hé trung gian vé ich va loai bo cac cay
con chtra chung.

* Cac phép chiéu trén mdt phan manh doc khéng co thudc tinh
chung véi cac thudc tinh chiéu (ngoai trir khéa clia quan hé)
la vO ich. mac du cac quan hé la khac rong.



4.3 Xtr ly truy van trong méi trwdng phan tan

Luat 3: I, (R) 1a v6 ich néu DNA'=¢ . Trong dd, quan hé R xac
dinh trén A={A, ...,A }; R=T11,(R), A'cA , K la khoa cla quan
hé, KcA, D la tap cac thudc tinh chiéu, D c A.

Vi du: V&i quan hé E dwgc phan manh doc nhuw sau:

E, =1IT yanvrenw(E) VA E; = yawy crucvu(E)

11 TENNV 11 TENNV
Xét truy van SQL:
I>QMANV
SELECT TENNV
_ER.O.M E E, E, E,
(a) Truy van ban dau (b) Truy van rat gon

Hinh 4.9: Rat gon doi vé&i viéc phan manh doc

Nhan xét: phép chiéu trén E, 1a vé ich vi TENNV khéng c6 trong E,, nén
phép chiéu chi can gan vao E,
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4.3 Xtr ly truy van trong méi trwdng phan tan

4.2.2.3 Rut gon theo phan manh gian tiep

* Sy phan manh ngang gian tiép la mét cach tach hai quan hé
dé viéc xr ly ndi clia cac phép chon va phép ndi

* Néu quan hé R phu thudc vao sw phan manh ngang gian tiép
nh& quan hé S, thi cac manh cia R va S, ma cé cung gia tri
thudc tinh ndi, dwoc dinh vi tai cung tram. Ngoaira, S cd thé
dwoc phan manh tuy thudc vao tan tir chon.

* Khicacbd cua R dwoc dat tuy theo nhirng bb cua S, thi sw
phan manh gian tiép chi nén st dung moi quan hé mot nhiéu twy
S—R (v&i mét bd cia S cd thé phu hop véi n bd cia R, Nhuwng
v&i mot bd cua R chi phu hop véi mot bd cua S).

* Truy van trén cac phan manh gian tiép ciing co thé rut gon
dwoc, néu cac tan tr phAn manh mau thuan nhau thi phép noi
sé dwa ra quan hé rong.

. Chucyng trinh dinh vi m6t quan hé da dwoc phan manh ngang

gian tiép 1a hop clia cac manh. >0



4.3 Xtr ly truy van trong méi trwdng phan tan

Vi du: Cho mdi quan hé mét nhiéu tr E dén G, quan hé G
(MANV, MADA, NHIEMVU, THOIGIAN) c6 thé dwoc phan
manh gian tiép theo nhirng luat sau:

G, =G D<]MANV E. va G,=G M Ez-

Trong d6 E dwoc phdn manh ngang nhu sau:

E,= G cHucVU="Lap einn(E) va E,= OcHucVU~Lap vinn(E)

Chwong trinh dinh vi cho mét quan hé da dwoc phan manh gian
tiép la hop cla cac manh G=G,UG,.

Pé rut gon céac truy van trén phan manh gian tiép nay, phép noi
sé& dwa ra quan hé réng néu cac tan tr phan manh mau
thuan nhau.

Vi dy tan tir G, va E, mau thudn nhau, nén G, “E, =¢.
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4.3 Xtr ly truy van trong méi trwdng phan tan

Vi du: Xét truy van

SELECT *

FROM E, G

WHERE G.MANV=E.MANV
AND CHUCVU="KS co khi”

ST /\

O cHucvu="ks ¢ U G cHucvu="ks ¢

AAN

G, G, E, E, G, G, E,

(a) Truy van ban dau (b) Truy van sau khi day phép chon xuéng
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4.3 Xtr ly truy van trong méi trwdng phan tan

(O

Mlmany X manv
N \ "

O CHUCVU="KS co khi”

G cHucvu="Ks co kni” G cHucvu="ks co ki
| o | |
G, E, 2 E, G, E,
(c) Truy van sau khi day phép hop lén (d) Truy van da rat gon
Hinh 4.10: RaGt gon cta phan manh gian tiép
Nhan xét:

« Truy van ban dau trén cac manh E,, E,, G, va G, twong (rng hinh 4.10a.

« Bang cach day phép chon xudng cac manh E, va E,, dwoc truy van rut
gon & hinh 4.10b. ’

* Phan phdoi cac phéep ndi voi phép hop, chung ta thu dwgc cay hinh
4.10c.

« Cay con bén trai dwa ra mot quan hé réng, nén cay rut gon co dwoc
frram~ Kinlh 1 1NA
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4.3 Xtr ly truy van trong méi trwdng phan tan

4.2.2.4 Rut gon theo phan manh hoén hop

 Sw phan manh hén hop la sw két hop gitra phan doc va
phan manh ngang.

* Muc dich ctia phan manh hén hop la hé tro cac truy van lién
quan dén phép chiéu, phép chon, phép ndi

* Chwong trinh dinh vi cho mdt quan hé da phan manh hon
hop st dung phép hop va phép ndi clia cac manh.

Vi du: Xét quan hé E dwoc phdn manh hén hop nhw sau:

E=6many < ea U ywanv enelE))s BEs=0uany > e (IT yanv,rennv(E))

E3=1_I MANV,CHUCVU(E)

Chwong frinh dinh vila:  E=(E,UE,) " E,

MANV
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4.3 Xtr ly truy van trong méi trwdng phan tan

Céc truy van trén cac manh hén hop c6 thé dwoce rat gon bang
cach két hop cac luat st dung trong phan manh ngang
nguyén thty, phan manh doc, phan ménh ngang gian tiép,
twong wng nhu sau:

1.Loai bd cac quan hé rong sinh bé&i sw mau thuan gitra cac
phép chon trén cac phan manh ngang.

2.Loai bd cac quan hé vé ich sinh b&i cac phép chiéu trén cac
phan manh doc.

3.Phan phdi cac phép ndi v&i cac phép hop dé tach va loai bo
cac phép ndi vo ich.

Vi du: Truy van trong SQL dudi day minh hoa viéc irng dung
cac luat (1), (2) déen sw phan manh doc_ngang cua quan hé
E cho trénthanh E,, E, va E..
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4.3 Xtr ly truy van trong méi trwdng phan tan

SELECT TENNV

FROM E
WHERE MANV="E."
T TENNV
?
OmANV="E5”

!
N\
S

(a) Truy van ban dau

T TENNV

|

OmANV="E5”
A

E,

(b) Truy van da rat gon

Hinh 4.11: Rat gon clGia phan manh hén hop
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4.4 Toi wu héa truy van trong CSDL phan tan

1. Truy van thu dwoc tlr giai doan phan ra va dinh vi di liéu cé
thé dwoc thue hién mét cach don gidn bang viéc thém vao
cac thao tac truyén thong.

2. Viéc hodn vi th&r tw cac phép toan trong mét cau truy van co
thé cung cap nhiéu chién lwoc twong dwong khac nhau.

3. Bai toan xac dinh cay truy van toi wu 1a NP-khé. Théng
thwdrng bd toi wu tim tim mdt chién lwoc gan tdi wu va tranh
cac chién lwvoc “toi”.

4. Pau ra cta bd t6i wu la mdt lich trinh dwoc tdi wu bao goém
truy van dai s6 dwoc xac dinh trén cac manh va cac phép
todan truyén théng hé tro viéc thwe hién truy van trén cac
tram.

5. Dé chon lwa dwoc mot chién lwoc tdi wu ndi chung, bd toi
wu phai xac dinh chi phi thwe hién cau truy van.

6. Chi phi thuc hién 1a td hop ¢o trong s6 cla chi phi truyén
théng, chi phi I/O va chi phi CPU. 57



4.4 Toi wu héa truy van trong CSDL phan tan

4.4.1 M6 hinh chi phi cta bd to6i wu héa truy van
Chi phi cia mét chién lvoc thue hién phan tan co thé dwoc
biéu dién hodc theo tdng chi phi hodc theo thdi gian tra 1&i.

* Tong chi phila tbng cda tat ca cac thanh phan chi phi. bao
gom chi phi truyén théng, chi phi 1/0 va chi phi CPU.

Tuy nhién, dé& don gian ta bé qua chi phi x& ly dia phuwong (1/0,
CPU), coi chi phi truyén théng la trong yéu.

* Thoi gian tra I&i truy van la thoi gian duoc tinh i khi bat
dau x& ly dén khi hoan thanh truy van.
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4.4 Toi wu hoa truy van trong CSDL phan tan

2. Cong thirc chung cho sw xac dinh téng chi phi:
Taeng chi th te ng cha tEt ¢ c,c chi phY C

(:MSG
Total_cost= C_;, * #instr+ C,, * #l//O; + C,,; ;. * #msgs +
+ C.:* #bytes

C

cpu» [0

Trong d6:  Total_cost: tdng chi phi
Ccpy: chi phi cua mét 1énh CPU
C,o: chiphi ciia mot xuat/nhap dia
CMSG chi phi cta viéc kh&i dau va nhan mét thong bao.
C.s: chi phi truyén moét don vi di liéu tlr tram nay dén
tram khac, ta xem C., nhw 1a mét hang so.
#instr: tong tat ca cac I1énh CPU & cac tram
#1/0g: s lan xuat/nhap dia 59



4.4 T6i wu hoa truy van trong CSDL phan tan

Trong cOng thure:
Total_cost= C_.,* #instr + C *#l/OS + C,, . *#msgs +
+ C. *#bytes

«Hai thanh phan chi phi dau (C.p,,C,0) 1a chi phi dia phuong.
«Hai thanh phan chi phi sau (Cys, Cr) l& chi phi truyén thong.

*Chi phi truyén théng dé chuyén #byte dir ligu tlr tram nay dén
tram khac dwoc gia thiét [a mét ham tuyén tinh theo s6 #bytes
dworc truyén di, dwoc xac dinh béi cdng thire

CC(#byte)= C,x + C *bytes
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4.4 T6i wu hoa truy van trong CSDL phan tan

. Cong thirc chung cho sw xac dinh th&i gian tra |1&i

Response_time =C_;,* seq_#instr+ C ,* seq_#l/O; +
Cusc” seq_#msgs + C..* seq_#bytes

Trong ®a :

seq_#X (x ca thO lu s¢ 10nh ciia CPU, 10, s¢ th«ng b o, se

byte) Iy se¢ lin nhEt cia x khi thuc hiOn truy vEn métc ch tuCn

\

tl.
Trong do: Response_time: thoi gian tra |&i truy van
Ccpy: chi phi cua mét 1énh CPU
C,o: chiphi cia mot xuat/nhap dia
C,sc. Chi phi clia viéc khéi dau va nhan mot thong bao.
C..: chiphitruyén mét don vi di liéu tlr tram nay dén tram khéc
#instr: téng tat ca cac 1énh CPU & cac tram
#1/0S: s6 !én xuat/nhap dia 61
#msas: sO thong bao



4.4 T6i wu hoa truy van trong CSDL phan tan

VY d6: Minh ho! st kh,c nhau gi-a taeng chi phYvy théi
gian tr léi, trong ®3 my tYnh o9 18i truy vEn t'i tr'm 3
vii d=1iOu t5 tr'm 1 vu 2, & ®Cy chO ca chi th truy(\)n

th«ng ®-ic
-

HXnh 4.12: VY d6 cha su biOn ®xi 1 truy vEn

Gi so, C, ., v Cp ®-ic biOu thp theo ®n vb théi gian. Te ng
chi th truy(\)n x ®m vP 5 r'm 1 ®On tr'm 3 vy y ®™n vb 5
tr'm 2 ®0On tr'm 3 lu:

Total_cost = Ci; + C;x*X + C oo+ Ci*y =2C, o+ Cri™ (X+Y)
VX viOc truyC)n d=1iOu ca thO ®-ic thuc hiOn song song nn theéi
gian tr lei cha truy vEn Iy

Response_time = max{C, . + C*X, Cixc + Cr* Y} 62
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4.4.2 Cac thong ké dir liéu

*Yéu t0 chinh anh hwdng dén hiéu suat ciia mot chién lwoc
thwce thi 1a kich thwdc cua cac quan hé trung gian sinh ra trong
qgua trinh thwrec hién.

*Khi phép toan tiép theo dat tai mot tram khac, quan hé trung
gian phai dwoc truyén trén mang.

*Do d6 dé tdi thiéu hoa khdi lwong dir liéu truyén di, diéu quan
tam dau tién 1a danh gia kich thwdc két qua trung gian clia cac
phép toan dai sd quan hé.

*Danh gia nay dwa trén cac thong tin thong ké vé cac quan hé
co s& va cac cong thirc wée tinh lwe lwong cla két qua cac
phép toan quan hé.
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Muc dich cta théng ké di liéu:
*Xac dinh kich thwdc cua cac quan hé trung gian sinh ra
trong qua trinh thwc hién cau truy van
*Xac dinh chi phi truyén théng cho cac dai lwong trung gian
Mot so ky hiéu
Cho quan hé R xac dinh trén tap thubc tinh A={A,, ..., A.}. R
dwoc phan manh thanh R, R,, ..., R.
‘length(A): d6 dai (byte) cua thubctinh A ,AeR,
-card(n,(R): lwc lwong cua phép chiéu ctia manh R Ién thudc
tinh A, (s0 gia tri phan biét trén thudc tinh A) .
emax(A)): gia tri cyc dai cua thuéc tinh A trong Dom(A)
‘min(A): gia tri cwe tieu cua thudc tinh A trong Dom(A))
-card(dom(A))): lIwc lwgng cua thudc tinh A
.card(R))): sb cac bd trong manh R
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Ngoaira, di¥ liéu thong ké cling bao gom hé sb chon ctia phép
néi (SF,) doi v&i mot so cap dai s6 quan hé, hé s6 SF| cua
quan hé R va S 1a mdt so thwe gitra 0 va 1, dwoc xac dinh bdi:
card(R XS)

card(R)*card(S)
*Hé sO SF,nho thi phép noi cd tinh chon tot, ngwoc lai o tinh
chon toi.
*Cac thdng ké nay cd loi dé danh gia kich thwdc clia quan hé
trung gian.
*Kich thwdc mét quan hé trung gian R dwoc xac dinh boi
size(R) = card(R)*length(R). Trong do,
+ length(R) 1a dd dai (sb byte) cia méi bd trong R, dwoc
tinh theo d6 dai cac thudc tinh cua no,
+ card(R) 1a sb cac bd clia R dworc tinh theo cong thirc &
phan tiép theo.

SF, =

65
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Phan nay sé dwa ra cac cdng thirc dé wdc tinh lwc lwong két
quad cac phép toan co s& clia dai s6 quan hé (phép chon, phép
chiéu, phép tich Decartes, ndi, nira ndi, phép hop va phép tr).
Céc toan hang quan hé dwoc ky hiéu b&i R va S. Hé sb chon
clia mét phép toan SF,,, (OP biéu thi phép toan) la ty Ié gitra
cac bd clia mot todn hang quan hé tham gia vao két qua cda
phép toan.
Vi du:

« SF, : hé sb chon cla phép noi

» SF, : hé sb chon cla phép chon
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1. Phép chon

card(c (R)) = SF¢(F) * card(R)

Trong d6 SF4(F) phu thudc vao cong thirc chon va cé thé tinh

nhw sau, voi p(A), p(A) la cac tan tir twong ng voi cac thudce
tinh A, A. max(A) - value

SF, (A>value) =
1 max(A)-min(A)

SF, (A=value) =
Card(m,(R))
Value - min(A)

max(A)-min(A)

SF (A>value) =

SFs( IO AD(A)) = SFs(p(A)) ™ SFs(p(A))

SF( P(A)) = SF( A))+SF( (A))-SFs(P(A))" SFs(p(A))
SF( e{value}) SF¢(A=value) * card({value})
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2. Phép chiéeu

Phép chiéu cé thé co hodc khdng loai bd cac ban sao, & day
chi xét phép chiéu loai bd cac ban sao.

Lwe lwong quan hé két qua cliia mét phép chiéu tly y 1a kho
danh gia chinh xac, vi twong quan gitra thudc tinh chiéu 1a
thwdrng khéng biét. Tuy nhién, c6 hai trwdng hop tam thwdng
nhwng dac biét co loi:

* Néu phép chiéu clia R trén mét thudc tinh don A thi lwc
lwong dwoc tinh don gidn 1a sd cac bd khi phép chiéu dwoc
thwe hién.

* Néu mét trong cac thudc tinh chiéu Ia khoa cua R, thi card(w
A(R)) = card(R) va card(RxS) = card(R) * card(S)
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3. Phép noi
*Khdng c6 mdt cach tdbng quat dé xac dinh Iwc lwong clia mot
phép ndi néu khéng ¢ cac théng tin thém.
*Can trén cla lwc lwong cla phép ndi chinh 1a Iwc lwong cla
tich Decartes.
*Tuy nhién, co mdt s trwdng hop xuat hién thwdng xuyén va
viéc danh gia la don gian:
- Néu R X, S v&i AcR, BeS, trong d6 A |a khoa clia R, B
la khoa ngoai clia S, thi lwc lwong cla két qua xap xi la:
card(R ™M, S) = card(R)
\/&i cac phép ndi khac, lwc lvong clia két qua 1a:

Card(RN S) = SF, * card(R) * card(S)
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4. Phép nira noi
Hé sb chon cua phép ntra noi (SFg,) xap xi la:

Card(x,(S))

SF,(R X 8) =
Card(dom]A])

Céng thirc nay chi phu thudc vao thubc tinh A cia S, nén
thwdng dwoc goi la hé sd chon thude tinh A cia S, ky hiéu
SF¢,(S.A) vala hé sb chon cta S.A trén bat clr thudc tinh noi
khac. Vi thé, lwc lwong clia phép ndi dwoc tinh nhw sau:

card(RIX AS) = SF, (S.A) * card(R)
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5. Phép hop
*Rat kho danh gia so lwong cliia RUS, vi cac bd giong nhau
gitta R va S bi loai bd béi phép hop.
O’ day chung ta chi dwa ra cdng thirc tinh:
-can trén cla card(RuUS) bang card(R)+card(S),
-can dwdi clia card(RuUS) bang max{card(R),card(S)}
(gia s R va S khdng chira cac b 1ap).

6. Phép trir

Cilng nhw phép hop & day chi dwa ra can trén va can dwdi, can
trén cua card(R-S) la card(R), can dudi la 0.
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Vi du Xét hai quan hé trong co s& di liéu cua cong ty may tinh:
E=NHANVIEN (MANV, TENNV, CHUCVU) va
G=HOSO (MANV, MADA, NHIEMVU, THOIGIAN).
V&i cau truy van “Cho biét tén cac nhan vién hién dang quén ly
mot dw &n”. Ta cb cau truy van SQL twong ing la:
SELECT TENNV
FROM E, G
WHERE E.MANV=G.MANV
AND NHIEMVU="Quan ly”
Hai truy van dai s6 twong dwong véi truy van trén la:

HTENNV(GNHIEMVU=”Quén ly” A EEIMANV=G.MANV (E X G)) (1 )

va [Tean(E NMANV(GNHIEMVUf’Quén 1y G)) (2)

R& rang truy van (2) tranh dwoc khéi phai tich sb cia E va G,
nén dung it phép tinh tai nguyén hon truy van (1) 72



Cau hdi cudi chwong

\. Muc dich cua toi wu hoa truy van trong CSDL phéan tan
2. Chirc nang cua toi wu hoa truy van phan tan

3. Cac phwong phap xtv ly truy van co’ ban

4. Y twéng cla thuat toan Ingres. Vi du

5. So' d6 phan I&p chung cho cho xt¥ ly truy van phan tan
6. Dinh vj div liéu phan tan-Toi wu hoa cuc bd
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HET CHUONG 4

74



