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T6i wu hoa

o Bién dbi biéu thirc DSQH dé tim 1 biéu thirc
hiéu qua
o Téi wu dwa trén cau truc va ndi dung cta div
lieu
o Nang cao hiéu qua thwc hién cau haoi trén 1 hay
nhiéu tiéu chi: thoi gian, str dung bd nho, ...
o Lwuy:
Khéng nhét thiét phai tim biéu thirc ti wu nhat
Chu y t&i tai nguyén st dung cho téi wu

Ky thuat tdi wu hoa

o 2 ky thuat chinh
Téi wu logic (rewriting) TYPE N

Téi wu vat ly (access methods)

o Muc dich cla cac ky thuat téi wu

Giam sb ban ghi |
Giam kich thwéc ban ghi

o Vidu

WAGON (NW, TYPE, COND, STATION, W VFE..)

CAPACITY, WEIGHT)

N 4002
TRAIN  (NT, NW)

TRAIN
(NT, NW)
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NOi dung

v Gidi thiéu chung
o Téi wu logic
o Téi wu vatly
o M6 hinh gia

T6i wu hod logic

o Sl dung cac phép bién dbi twong dwong dé tim
ra biéu thirc DSQH t6t

o G6m 2 giai doan
Bién déi dwa trén ngi¥ nghia

Bién déi dwa trén tinh chat cGa cac phép toan DPSQH
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Toi wu dwa trén nglr nghia

o Muc dich:
Dwa trén céc rang budc di liéu dé xac dinh cac biéu
thre tvong dwong
Viét lai cau hai trén khung nhin dwa trén cac dinh
nghia cta khung nhin
o Vidu
EMPLOYEE (FirstName, LastName, SSN, Birthday,
Adrresse, NoDept)
DEPARTEMENT (DNO, DName, SSNManager)
PROJECT (PNO, PName, PLocation, DNo)
WORK-IN (ESSN, PNO, Heures)

EMPLOYEE (Name, SSN, Birthday, Adrresse, NoDept)
DEPARTEMENT (DNO, DName, SSNManager)
PROJECT (PNO, PName, PLocation, DNo)

WORK-IN (ESSN, NoProj, Heures)

Tén cua cac nhén vién sinh sau ngay 30/01/70 va lam viéc cho du an
"Esprit"

= EMPLOYEE.
Name SN

WORK-IN.
NoProj = PNO PNO

PName = “Esprit
Birthday > “30/01/7 MPLOYEE. > @
irthday > “30/01/70 qirthday

D0 thi két ndi cac quan hé D06 thi két ndi cac thudc tinh

PROJECT.PNO
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T6i wu dwa trén nglr nghia (2)

o Loai bé cac do thj con khong lién két trong do
thi két noi cac quan hé

o Kiém tra mau thuan trong dé thi két ndi cac
thudc tinh

o Bién dbi cau hdi twong duwong

Tinh chat cha phép toan BSQH

A ~ tap cac thudc tinh, C ~ biéu thirc diéu kién

1. Phép chiéu va phép chon
M,(R) => T}, (Th 4 (R) néu Ac A1

=> e = A
O'C (R) GC1 (0(':2 (R)) néu C = C1~°C2

2. Tinh giao hoan déi v&i phép chon va chiéu

néu cac thudc tinh cta C2 thudc A1

GC1(GC2 (R)) => °c2(°c1 (R)) HA1 (GCZ (R)) => GCZ(HA1 (R)

c . (M, (R)=>TIL_(c., (R) =
c1Thz A2 ''C1 I, , (I, (R)=> I, (R)
néu A1 c A2
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Tinh chat cha phép toan BSQH (2)

3. Tinh giao hoan va két hop cta cac phép toan

*9 M, Y, _3X

RXS=>SXR
R*S=>S8S*R
RnNnS=>SNnR
RuS=>SUR
RXS)XT=RX(SXT)
RNAS) AT=RnN((SESNT
(RUS)UT=>RuU(SUT)

Re19c TRy G2 D

chi néu
Attr(C2) c Attr(S) U Attr(T)

Tinh chét cia phép toan BSQH (3)

4. Tinh phan phéi ¢ va I1 trén cac phép toan *, N,

U, -, X

Néu C = (CR * CS) va néu Attr(CR) c R va Attr(CS) c S thi :
O'C(R *Jc S) => GCR(R) *JC ccs(S)

0c(RX S)=>0 L (RIX o o (S)
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Bién dbi biéu thirc DSQH

Tl RFLAF2A4 ...Fn

((...(RIFL) : R2):..):Fn

T2 R[4

R[Z]nfu Zc Y

T3 RIYDFX
(R F()) [Y]

(R:F(X) [Y] nL X Y

(RIX U Y]): F(X)) [Y] ntuX &Y

T4 (RX)xYY): F2)

(RX) x XY)) : F(Z)A F(Z2)

(RX):F) xS(Y)nWZ c X

(ROX):F(Z1)) x (S(Y): F(Z2))
nizZlcXva z2cY

5 ([RUS:F

(RP U (SF)

T6 (R-9:F

(RF)-S

7 (RX)x SY)[Z

RIXNZ]x9Y nZ]

T8 (Ru9[Z

(R(z]) v (S2])

Trinh tw ap dung

o Khai trién phép Iwa chon dwa trén nhiéu diéu

kién: T1

T4, T5, T6

T7, T8

o Hoan vi phép chon véi tich dé-céac, hop, tri: T3,

o Hoan vi phép chiéu v&i tich dé-cac, hop : T2,

o Nhém cac diéu kién chon b&i T1 va ap dung T2
de loai cac phép chiéu du thira
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Bai tap

Lwa chon cach truy nhap dir liéu
o Gia thiét
TRAIN : ¢6 chi sé trén

NT
WAGON : ¢6 chi sb
trén NW

|
o Thuc hién phép két m

noi
Lwa chon 1 gidi thuat. WAGON
Lwa chon cach truy (NW, TYPE...)
nhap cac quan hé N 4002

TRAIN
(NT, NW)
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Relation S

Nested-loop-join (NLJ)

Relation R

o Nguyén tac
Duyét 1 |an trén quan hé
ngoai R & Iap trén quan hé
trong S

Matching

o Cac mé& rong cla thuat toan

Tuple-based NLJ, block- / \

based NLJ, index-based NLJ Tuple R Tuple S
SOURCE SOURCE
R S

Thwc hién nhw thé nao?

=N

(NW, TYPE..)
N 4002

TRAIN
(NT, NW)
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Théng tin vé cac quan hé

o Kich thwéc clia cac quan hé va ban ghi

Relation Cardinality Record size
WAGON 200000 60
TRAIN 60000 30
TRAFFIC 80000 20
oThong tin vé cac thudc tinh
Attribute Cardinali Size min -max
NW 200000 20
TYPE 200 5
COND 5 15
CAPACITY 200 15 5-45
NT 2000 10
DATE 800 6
oThong tin vé cac chi so
Relation Attributes Unique Type Num of pages
WAGON NW Yes Principal 45
WAGON TYPE No Secondary 25
WAGON COND No Secondary 30
WAGON CAPACITY No Secondary 25
TRAIN NT No Principal 18
TRAFFIC NT No Principal 20
TRAFFIC DATE no Principal 40
Relation Cardinality Record size Num. of pages
(num of rec./page) (NP)
WAGON 200000 60(100) 1500(375)
TRAIN 60000 30 (200) 225(60)
TRAFFIC 80000 20 (300) 200(60)

Mo hinh gia

o Chi phi thwc hién cau héi phu thudc:
doc/ghi bd nhé ngoai (sb trang nhé)

Kich thwéc div liéu phai xir ly
oChi phi truy nhap di liéu

Poc ghi di¥ liéu
X ly

oTrong s6

op = trong sé truyén dir liu

Truyén théng gitra cac tram lam viéc

CTA= o *NBPAGES + t* NBNUPLETS (+ n * NBMESSAGES)

oo = trong sb doc/ghi di liéu (vi du = 1)
ot =trong s6 x(r ly ctia CPU (vi du = 1/3)

i Tuyét Trinh, b/m Céc hé thong thong tin,




T6i wu hoa dwa trén mé hinh gia

o Muc dich: Chon phwong an thyc hién cau héi
v&i chi phi thp nhét

o Nhan xét:
Chi phi cho liét ké cac phwong an tra I&i cau hoi
Chi phi cho lvgng hoa cac phwong an theo mé hinh
gia
Co thé st dung cac « meo » (heuristics) dé giam
khong gian tim kiém cla cau hai

Két luan

o Téi wu hoa nham tim phwong an tét nhat dé
thwe hién mot cau haoi

Can lwu y: chi phi thwe hién ti wu hoa va chi phi thuc
hién cau hai

o Céc ky thuat téi wu
Logic : kiém tra diéu kién rang budc cua cac thuéc
tinh/quan hé va dieu kién Iya chon trong cau hai, bién
doi twong dwong cac biéu thire DPSQH
Vat ly : t6 chirc vat ly cia di liéu trén dia, mé hinh gia
Khong nhét thiét phai ap dung tat ca cac ky thuat trén
khi thwe hién toi wu hoa 1 cau haéi
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