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NOi dung

e TONg quan vé x(r ly truy van

e TGi uu hda cac biéu thirc dai s6 quan
he



TOng quan vé x{ ly truy van

e XU ly mot truy van bao gom 3
budc chinh:

—Phan tich va Bién dich cau truy van:
Trong budc nay, hé th6ng phai dich cau
truy van tu dang ngon ngl’ bac cao
thanh mot ngon nglr biéu dién dir liéu
bén trong dé may tinh co thé thao tac
trén do. Mot biéu dién bén trong thich
hgp va ho trg cho budc toi uu hoa tiép
theo 1a biéu dién bang ngdn nglr dai sO
quan hé
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Tong quan vé xr ly truy van (tiép)

—TOi Uu hoa cau truy van: Muc tiéu cia budc
toi vu hda la chon ra mot ké hoach thuc hién
cau truy van co chi phi thap nhat.

e D& thuc hién dugc diéu nay, trudc tién ta can bién doi
1 biéu thic BSQH dau vao th%nh mot biéu thuc
DSQH tucng duong nhung co thé xu ly dugc 1 cach
hiéu qua va it ton kém hon. Budc con dau tién nay
dugc goi la toi uvu hoa dai so.

e Tiép theo do, ta can phai dac ta cac thuat toan dac
biét tié’n hanh thuc thi cac phép toan , chon 1 chi dan
cu thé nao do dé su dung.

e Cac dir liéeu thong ké vé CSDL sé giup ta trong qua
trinh xem xeét va lua chon. Vi du nhu:



Tong quan vé xr ly truy van (tiép)

- SO0 bd trong quan hé

- Kich thudc cua mot bo

— SO khoi (block) chira cac bo cua quan hé

- S8 bd clia quan hé ma mot khdi cé thé chlra

— Cac thong tin v& cd ché truy nhap, chi dan trén
quan hé

e Chi phi cho viéc thuc hién mot truy van dugc
do bdi chi phi su dung tai nguyén nhu viéc
truy cap dia, thoi gian CPU dung dé thuc
hién mot truy van.

e Trong chucng nay, chung ta sé€ tap trung vao
viec danh gia cac biéu thuc dai s6 quan hé
ch’ khoéng di vao chi tiét viéc tinh toan chi
phi cho viec thuc hien danh gia mot truy
van. 5



Tong quan vé x{r ly truy van (tiép)

- Thuc hién danh gia truy van: T& mot ké
hoach thuc hién cé dudc do Trinh toi uu hoa
cung cap, hé thong sé tién hanh thuc hién cac
thao tac trén di lieu trong CSDL va dua ra cau
tra 10i cho truy van do.

Biéu thitc PSQH

Truy vin ddu vao

—_
v
" |Thong ke vé dI

K¢& hoach thyc hién

Cau tra 16i truy van




Panh gia biéu thi’c DSQH

e Sau budc phan tich va bién dich, ta co
mot truy van dugc biéu dién bang mot
biéu thdc dai s6 quan hé bao goém
nhiéu phép toan va tac dong Ién nhieu
quan hé khac nhau. Ta sé phai tién
hanh danh gid biéu thdc nay. Cé 2
hudng ti€p can dé thuc thi qua trinh
danh gia biéu thic DSQH:

- Vat chat hda (Materialize)
- budng ong (Pipeline)



Panh gid biéu thirc DSQH (tiép)

e Vat chat hoa: Trong céach ti€p cén nay thi
ta lan lugt danh gia cac phep toan theo
mot thu tu, thich hgp. Ket qua cua viec
danh gia moi phep toan sé dudc luu trong
mot quan hé trung gian tam thci dé su
dung lam dau vao cho cac phép toan tiep
theo.

e Diém bat Igi cla cach ti€p céan nay la viéc
can thiet phai xay dung cac quan he trung
gian tam thoi nhat la khi cac quan he nay
thudng phai dugc ghi ra dia (tru khi chung
co kich thudc rat nho). Ma viec doc va ghi
ra dia co chi phi kha lon.



Panh gid biéu thirc DSQH (tiép)

° Du’b’ng 6'ng: Ching ta c6 thé cai thién hiéu qua
danh gia truy van bang cach lam giam bdét sb
lUong cac quan hé trung gian tam thoi dudc tao
ra. biéu nay co thé dat dudc nhd viéc két hdp mot
vai phep toan quan he vao mot du’dng Ong cua
cac phep toan. Trong dudng ong thi két qua cua
mot pheép toan dudc chuyén truc ti€p cho phép
toan tiép theo ma khdng can phai luu lai trong
quan hé trung gian.

e RO rang, cach tiép can thud hai sé han ché dudc
nhugc diém cla cach ti€p can dau tién, nhu’ng co
nhu‘ng truéng hgp, ta bat budc phai vat chat hoda
ch’ khéng dung dudng ong dudc.



Panh gid biéu thirc DSQH (tiép)

e Vi du: Chung ta cd mot biéu thic dai s6 quan hé
gom 2 phép toan: két noi va chiéu.

e Trong cach ti€p can vat chat hoa, xuat phat tu
phép toan ¢ muc thap nhat la phep két noi tu
nhién, két qua cua phep két noi nay sé ducoc luu
trong mot quan hé trung gian. Sau dé , doc tir
quan hé trung gian nay dé tién hanh chiéu I8y két
gqua mong muon.

e Trong cach tiép can dudng ong, khi mot bo dugc
sinh ra trong phép ké&t ndi 2 quan hé, bo nay se
ducc chuyen truc tlep dén phép chiéu de XU ly va
két qua dugc ghi vao quan hé dau ra. Quan hé
két qua sé dudc tao lap mot cach truc ti€p.
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TOi uu hda cac biéu thirc DSQH

e Muc tiéu la td chic lai trinh tu’ thuc hién cac
phép toan trong bleu thirc d€ giam chi phi
thuc hién danh gia biéu thuc do.

e Trong qua trinh toi uu hoa, ta bleu dién Mot
biéu thuc BDSQH duGi dan? mOt cay toan tu.
Trong cay th| cac nut 13 la cac quan hé co
mat trong bi€u thirc, cadc nut trong la cac
phép toan trong biéu thirc

e Vi du : Pua ra tén hang cung Ung mat hang
co ma la 'P1":

Select sname From S, SP Where S.sid =
SP.sid And pid = 'P1’

e Biéu thirc DSQH tuong Ung la?
e Cay toan tu tucong Ung la?
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Cac chién lugc toi uu tong quat

1.

Day phep chon va phép chiéu xuong thu’c hién
sdm nhat cé thé: VI hai phép todn nay gilp lam
giam kich thudc cua quan hé trudc khi thuc hién
cac phep toan 2 ngoi

Nhom day cac phep chon va chleu SU dung chién
lugc nay néu nhu co mot day cac phep chon hoac
day cadc phép chiéu trén cung mdt quan hé

KEt hop phép chon va tich BDé cac thanh phép két
noi: N€u két qua cua mot phep tich bé cac la doi
sO cua 1 phép chon co diéu kién chon la phép so
sanh gitra cac thuoc tinh trén 2 quan hé tham gia
tich Bé cac thi ta nén két hdgp 2 phép toan thanh
phép két nai.

Tim céc biéu thic con chung trong bi€u thirc dai

s6 quan hé dé danh giad chi mot lan .



Cac chién ludc téi uu tdng quat (tiép)

5. Xac dinh cac_phép toan co thé dugc dua
vao dudng 6ng va thuc hién danh gid
chung theo dudng Ong

6. Xu ly cac tép dir lieu trudc khi ti€n hanh
tinh toan: Tag lap chi dan hay sap Xep tép
dir lieu co thé gop phan lam gidm chi phi
cua cac phép tinh trung gian

7. Udc lugng chi phi va lua chon th& tu thuc
hién: Do vGi moi cau truy van co thé cé
nhiéu cach khac nhau dé thuc hién, vdi
viec udc lugng chi phi (so phep t|nh tai
nguyén su dung, dung tich bo nhg, 'thoi
gian thuc hién .. 'ta co thé chon cach danh
gid biéu thirc BDSQH cé chi phi nhé nhat.
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Cac phep bién doi tucng ducng
biéu thirc DSQH

e Hai bi€éu thic DSQH E, va E, la tuong ducng
néu ching cho cung mot két qua khi ap
dung trén cung mot tap cac quan hé

e Trong phan nay, ta coé cac ky hiéu dang sau:
- E,, E,, E;, ... la cac biéu thic dai s6 quan hé
- F,, F,, F5, ... la cac diéu kién chon hoac la cac

dieu kién két noi
- X4, X5, ... Y, Z, Uy, U,, ... la cac tap thudc tinh
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Cac phep bi€n doi tuong duong
biéu thirc BSQH (tiep)

Quy tac két hgp cua phép tich Dé cac va két noi
(E,xE,))xE,=FE x(E,xE,)
(£, *E,))*Ey=E *(E,*E;)
(E,><E,)><E; = E, ><(E,><E;)

Qui tac nay su dung cho chién lugc s6 7. Th tu
thuc hién cac phép két noi hay tich Bé cac la rat
quan trong vi kich thudc cua quan hé trung gian
cd thé rat 18n néu khdng cdn nhac ky. Lua chon
th( tu thuc hién cac phép toan nay thi tuy thudc
vao kich thudc cua cac quan hé tham gia phép
toan va ca nglr nghia cua quan hé (mai lién hé)15



Cac phep bién doi tucng ducng
biéu thirc BSQH (tiep)

e VD: S* SP * P c6 thé dudc thuc hién theo 3
th tu nhu sau
1)(S*SP)*P
2)(S*P)*SP
3)S*(SP*P)
Xét theo nglr nghia S, P khong két n6i dugc
nén (1) va (3) la tét han (2). Xet vé kich
thudc thi (3) tot han (1) vi S co 4 thudc tinh
con P co6 3 thudc tinh, tuy nhién, cling con
tuy thudc vao luc luong cua 2 quan hé S va
P nUa
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Cac phep bi€n doi tuong duong
biéu thirc BSQH (tiep)

2. Quy tac giao hoan trong phép tich Dé
cac va két noi E xXE,=E,xE,
E *E,=E, *E,
E, > < E,=FL, > < E,
3. Quy tac doi va@i day cac phép chiéu
1_[)(1 (HX2 HXn (E)...) = 1_[)(1 (E)
X, cX,c..cX,

4. Quy tac doi véi day cac phép chon

O (O pyeeiOp, (E)..) =051 pon npn(E)
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Cac phep bi€n doi tuong duong
biéu thirc DSQH (tiép)

5. Quy tac giao hoan phép chon
va pheép chi€u
Il y(op(E)=0.(],(F))

Quy tac nay ap dung khi F la diéu
kién xac dinh dugc trén tap thudc
tinh X. Tong quat han ta co:

Iy (op(E) =1l (o U], (EF))
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Céc phép bién dodi tudng duadng
biéu thirc DSQH (tigp)

6. Quy tac d6i vai phép chon va phép

tich Dé cac

Ta ky hiéu:
E, Ub) c6 nghia la bi€u thic E, xac dinh trén tap thudc
in

- F;(Uy) c6 nghia la dieéu kién chon F; xac dinh trén tap
thuoc tinh U,

- Quy tac bién doi lién quan dén phép chon va tich Dé
cac dudc phat biéu nhu sau:

o, (E(U)xE,(U,) tuong ducng vai:

- op(E)%XE;,  trong trudng hop F = F,(U,)
- o (E) X0 (E,) trong trudng hdp F = F;(U,)
F,(U,)
— (an(a)Fl(E )% E,) trong truéng hgp F = F,(U,)
2 1 2
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Cac phep bi€n doi tuong duong
biéu thirc DSQH (tiép)

7. Quy tac doi vai phép chon va
phép hap:
op(E,VE)=0,(E)Vo.(E,)

8. Quy tac doi va@i phép chon va
phep tru:
op(E,—E,)=0,(E)-0,(E,)
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Cac phep bi€n doi tuong duong
biéu thirc DSQH (tiép)

9. Quy tac doi vdi phép chi€u va tich bé
cac:
HX(EI(UI)XEz(Uz)) EHY(E1)XH2(E2)
X=YZ,YcU,ZcU,

10.Quy tac doi vbi phép chi€u va phép
hap:

HX(EI UEz) = HX(El)UHX(Ez)
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Vi du minh hoa

Cho CSDL gdm cac quan hé:
S (s1d, sname, size, city)
P (p1d, pname, colour, weight, city)
SP (si1d, pid, quantity)
 Tim tén hing cung Ung it nhat mot mit hang mau do hoic
mau xanh

SELECT sname FROM 8§, P, SP
WHERE S.sid = SP.sid AND P.pid = SP.pid AND (colour = ‘Red” OR
colour = ‘Green’);

» Biéu thirc dai s6 quan hé tuong duong véi cdu truy van trén
la:

Hsname (O-S.Sid:SP.sid/\P.piszP.pidA(colour:'Re d'v colour='Green') (S X SP X P))
22



H shame H sname GS.sid=SP,sid and SP.pid=P.pid and [S x SPx P)
(colour="Red’ or colour="'Green")

G S.sid=SP.sid and SP.pid=P.pid and
(colour="Red’ or colour="Green')

H shame

P 4 Géﬂlour:'Red' or
/ calﬂur='Green'
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H shame H shame Gcolourz'Red' or colour='Green' [S * SP * P)

Gcalﬂur='Red' or
colour='Green’

H sname
* I

culour— Red’ or
/ \ —t colour='Green'

- shame (S * SP * chlﬂur:'ﬂed' or colour="Green' (P]]
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H sname

| H shame (S * SP % chlﬂur:'Red' or colour='Green' (P]]

X
*/ \0 1_[sname
colour="Red’ or
N
S SP

colour='Green' |

P I—[ {sname, pid} w {pld}

X

i

* Gcalﬁurz'Red' or

/ \ colour='Green'

S SP p




H Szl H{Snam‘?: pid} (S * SE chlﬂur:'Red' or colour='Green' (P]]

H sname
| H sname
H{sname, pid} U {pid} |

*/ \ "‘H{Sname, pid} led

A et
S SP X
P N

S SP p

Gcnlour='Red' or
colour='Green'
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L] srame

| - L

" |
O\ &
H{Sname, pid} Hpid / \
| | H{sname, pid} Hpid’

* Gcolour='Red' or

/ \ colour='Green'

S SPp | w {sid, pid}

* H id, colour
/ \ i {pid, colour}
S SP

P

I_[{sname, sid} chlﬂur:'Red' or
colour='Green'
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H sname

>!< - H sname
N |
H{Sname, pid} 1Fpid /*\
| H{sname, pid} H pid

H{Sname, sid} Gcolour='Red' or
| U {sid, pid} | colour='Green'

>k G i
/*\ 1F{pid,, colour} / \ | Cgé?élgrzgﬂ?gee[};'
S SP P [ |sname, [siq,

| sid} | pid}

S sl P

1_[{pid,, colour}
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1_[ sname (H{sname, pid} (n{sname, sii::l}(:S ] ¥ H{sid, pid}[SP]) *
* H pid(Gcnlnur='Red' or (H{pid, cnlnur}(P] ]))

colour="Green'

SELECT sname FROM
I sname (SELECT sname, pid FROM
3 (SELECT sname, sid FROM S) AS S1,
TN (SELECT sid, pid FROM SP) AS SP1
[PTE— WHERE S1.sid=SPl.sid ) AS SSPI,
(SELECT pid FROM

/*\ D coour=rod o (SELECT pid, colour FROM P) AS PI
N Lot WHERE P1.colour = ‘Red’ or P1.colour = ‘Green’) AS P2

| sid) | pid} WHERE SSP1.pid = P2.pid
S SP P
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SELECT sname FROM S WHERE sid IN
(SELECT sid FROM SP WHERE pid IN
(SELECT pid FROM P WHERE
colour = '‘Red’ OR colour = '‘Green’ ) )
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Loi hay y dep

"Pham cach chan chinh cia con ngudi la &
trong cach ho s6ng chd khong phai ¢ cai ho

Z 1

CcO
Blackie
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