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HQTCSDL suy dién

m Muc tieu
e Gi&i thiéu cac khai niém CSDL suy dién
e Giéi thiéu s dung logic
e Tim hiéu van dé hinh thirc héa va danh gia cac cau truy
van dé quy

e Tim hiéu cac tiép can cai dat



A

Tai lieu tham khao

[Ramakrishnan, 1997]
Ramakrishnan, R. (1997)
Database Management Systems
Mc Graw Hill

chapitre 20

[Bidoit, 1992]

Bidoit, N. (1992)

Bases de données déductives: présentation de Datalog
Armand Colin



Pbong lwc

m Tich hop cac chirc nang cia HQTCSDL va
hé chuyén gia
e Lwu triv
e Tim kiém
e Suy dién
u Cung cap mot he thong hoan chinh hé tro
viéc phat trien &rng dung va cho phép dieu
khién div liéu



Cac chtrc nang

m Cho phép biéu dién tri thirc
e Ngén ngir biéu dién tri thirc
e Tri thirc co ban (doi twong hodc sw kién)
e Moi quan hé giira cac doi twong
m Suy dién théng tin mé&i tir:
e dir lieu trong CSDL
e cac luat moé hinh héa tri thirc



Cac chirc nang

m Dam bao thwc thi hiéu qua qua trinh suy
dién
e Lwu trir luat

e Toi wu héa chwong trinh luéat
e Dieu khién thwec thi



Vi du

m CSDL mé ta moi quan hé huyét thong
e Quan hé PARENT (cha, con)
e Quan hé ANCETRE (t6 tién, hau dué)

m Cau héi cua ngwéi dung c6 dang:
e Tim cac hau dué cua Jean
e Tim cac t6 tién cua Paul

m Can dinh nghia
e lam thé nao dé cé dwoc hau dué va té tién

e va lam thé nao chuing ta c6 thé suy dién dworc tir div liéu
cua CSDL

NEU PARENT(X,Y) VA PARENT(Y,Z)
THI ANCETRE(X,Z)



y b\

Van deé can giai quyeét

m Dinh nghia tri thirc

e Ngén ngir luat (rules)

e Ngon ngi¥r khung (frames)

e Ngon ngir kich ban (scripts)

e Van de biéu dién tri thirc trong tri tué nhan tao
m Chien lwoc suy dién

e Suy dién tién

e Suy dién lui

e Suy dién két hop tién va lui
m Diéu khién thyec thi

e Phan tang chwong trinh

e Twong hop cac luat



Tri thuec

m Dinh nghia tri thoec
e Théng tin tdng quat
Vidu : Cac loai bang cap khac nhau
@ Tri thirc riéng cua mét linh vwe
Vi du: O Bic My, bachelor 1a mot béing cép O bac dai hoc
e Chién lwoc suy luan

Vi du: Néu mot sinh vién hoc ¢ Québec va anh ta co bang bachelor
thi anh ta c6 bang dai hoc



Biéu dién tri thirc

m Biéu dién tri thirc
e Str dung triru twwroeng héa: cac khai niém
e Cdng cu biéu dién tri thirc
e T6 churc tri thire

m Ngon ngir hinh thirc
e Dinh nghia va st dung ngén ngir hinh thirc dé biéu dién
tat ca cac loai tri thirc
logic
Ngon ngtr luat
Ngon ngir d6i tuong
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Sw dung tri thirc

m St dung tri thuoc

e Tim kiém
Tri thirc duge luu trir du do, ta phai tim kiém duge cac ket
qua tiém nang

e Dat dwoc
Can phai dat dugc tri thirc moi

e Suy luan
Suy luan thong tin méi tu thong tin dang co
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| Logic



Sw dung logic

m Logic bac 1

e Ngén ngir hinh thirc cho phép biéu dién
d6i tuong
quan h¢ giita cac do6i tuong

e dworc dinh nghia béi
tap tu vung
van pham

e Cho phép chung ta
xay dung cong thirc
dién dich cong thirc
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Logic bac 1

m Ky hiéu
e Bién: x, vy, z
e Hang: a, b, c

e Vitir: P, Q, R, theo sau la cac doi s6 dwoc dat trong cép
dau ngoac ()

e Phép toan logic: |, =, A, v

e Ham : f, g, h theo sau la cac doi s6 dwoc dat trong cép
dau ngoac ()

e Lwong twr: vV, 3
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Logic bac 1

m Van pham cho phép xay dwng cong thirc
® Muc (term): dwoc dinh nghia dé quy
Hang: "Paul"
Bién: X
Ap dung ham: f(x); f(g(y))

e Luat nguyeén tw
Néu t1, t2, tn 1a cac muc (vd: "Paul"; x)
Thi P(t1, t2, tn) 1a mot luat nguyén tir (vd: P("Paul", x))
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Logic bac 1

e Biéu thirc
- Néu F1, F2 1a biéu thirc
thi F1 A F2, F1 v F2, F1=> F2 va [F1 la biéu thirc
va Vx F1, 3x F2 ciing 1a biéu thirc
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Thong dich cong thuec

m Thong dich céng thirc cua logic bac 1
e két hop mét gia tri luan ly (ding, sai) vao modt céng thire

m Can dinh nghia
e Linh vwec dang néi dén D
Bién va hang
e Quan hé giira cac doi twong trong linh vwe D
Vitu
e Ham D" = D
Ki hi¢u ham
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Thong dich cong thuec

m Thong dich céng thirc :
o F1 AF2 F1vF2
o F1= F2 TF1
e Vx F1 dx F2
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Vi du

= Nhirng ngwei choi tennis déu la ngwoi
thich the thao

V x Person (x) A Play ( tennis, x) = Sportive(x)
m Paul la ngwoi
Person(Paul)
m Néu ngwoi x ddt hang moén hang y thiy la
mot san pham
VX (Vy (Command (x, y) = (Product(y))
m T6 tién cua Paul 12 ai ?
Ancetres (x, Paul) ?
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CSDL logic



CSDL va logic

m Cac viéc can phai lam véi CSDL suy dién
e Hiéu CSDL théng qua logic

e Str dung logic dé dinh nghia (hoac dinh nghia lai) cac
phép toan dai s6 quan hé

e Str dung logic dé dinh nghia co’ ché suy dién

e Str dung logic trong CSDL hwéng doi twong
m Str dung logic trong CSDL

e Str dung logic vi twr

e DPinh nghia phép tinh quan hé giira cac mau tin

e Gi&i thiéu cau truy van dé quy
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CSDL suy dién

m CSDL ngoai dién
e twong trng vo&i tap sw kién dang co
e dworc xay dwng tir ndi dung cua CSDL
e trong CSDL quan hé: tap cac quan hé

m CSDL néi ham

e twong trng v&i cac sw kién c6 thé dwoc suy dién ra
e sw kién khéng c6 san trong CSDL
e tap luat chinh la phwong tién dé sinh ra cac sw kién méi
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Datalog

m Ngon ngir logic
e twong tw nhw prolog
e danh cho CSDL

m Ngoén ngir CSDL
e DATA va LOGic
e thao tac dir liéu dwa trén logic
e Kha nang biéu dién tét hon SQL
m Ngén ngir cho CSDL suy dién
e dwa trén kiéu mau (prototypes)
e cho phép so sanh kha nang biéu ctia cac ngén ngir khac
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Datalog

m Tién de cia 1 CSDL suy dién
e Tién dé ciia CSDL ngoai dién
Parent (Jacques, Olivier)
e Tién dé cua CSDL ndi ham: cac biéu thirc logic
Parent (X, y) ) = Ancetre (X,y)
m Ngoén ngir luat
e la ngén ngir mo ta

e cho phép thuwc hién cac thao tac co’ ban trong CSDL.:

chon, chiéu, két ndi, ...
e cach tiép can twong tw nhw Prolog
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Datalog

m Cu phap cua Datalog
@ Ngén ngir luat cho CSDL
e M6 ta quan hé suy dién dwa trén ménh de Horn

m Cac ménh dé theo chuan Horn :
Q«P1AP2A..APN
e biéu thirc khéng chira lwong tir
e c6 dang chuan VA
e chicé 1 bién & vé trai
m Bién doi
e Tat ca cac biéu thirc logic déu cé thé dwoc chuyén vé
chuan Horn
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Datalog

m Vi du chwong trinh Datalog
{
parent (jacques, olivier) «
ancetre(x, y) < parent (x, y)
parent (olivier, adrien) «
ancetre (X, z) « ancetre (X, y) A parent (y, z)
parent (suzanne, jacques) <«

parent (olivier, juliette) «
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Chay

m Thtr tw luat trong chwong trinh khéng
quan trong

m Vé trai: két luan
m Vé phai: cac tien de
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Pai so quan hé va
Datalog



Dién dat cac phép toan

m Cho cac quan hé sau:

e Person (NP, LName, FName, City)
e Student (NS, LNameStd, FNameStd, City, Age)
e Inscription (NS, NC, Session, Date)

m Hop (union): trich tén va ho cua nguwi
(person) va cua sinh vién (Student)
e R(y,z) <==Person (-, Y, z, -)
e R(y,z) <== Students (-, v, z, -)
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Pai so

m Hiéu: tim ngwoi khéng phai sinh vién

e R(y,z) <==Person (-, y, z, -) and NOT Student (-, vy, z, -)
m Giao: tim ngwoi la sinh vién

e R(y,z) <==Person (-, v, z, -) and Student (-, y, z, -)
m Chieu: tim tén va ho cua sinh vién

e R(y,z) <== Students (-, v, z, -)
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Pai s6 quan hé va Datalog

m Chon: tim mé so (NP) ctiia nhibtng ngwéi
song & Montréal
® R(x) <== Person (X, -, -, "Montreal")
hoac:
® R(x) <== Person (X, -,-,w) AND w="Montreal »
m Két noi (join): tim ho va tén cua cac sinh
vién c6 dang ky hoc
® R(y,z) <== Student (x, -, -, -) AND Inscription (x,-, -, -)
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Chién lwoc thwe thi



Van dé

m Thwc thi mot chwong trinh luat
e Str dung Datalog dé truy van CSDL suy dién
e Thwc thi mét chwong trinh luat nhw thé nao?
e M6t s6 chwong trinh rat phirc tap
e Str dung chién lwoc nao?
m Cach tiep can:
e Suy dién tién
e Suy dién lui
e Co’ ché diéu khién
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Suy dién tién

m Nguyén ly:
e Bat dau tir dir liéu dé thiét l1ap cau tra I
e Tat ca cac sw kién (fact) phai suy dién déu dwgc suy
dién
e Loc cac sw kién phu hop v&i cau truy van
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Suy dién tién

mVidu:
e parent (x, adrien)?
mBuwoéc1:

e Sinh ra tat ca cac to tién bang cach ap dung luat 1én tat
ca cac sw kién ban dau (dwoc khei tao trwérc)

e Buwéc nay dirng khi khdong thé ap dung dwoc luat nao
nira
m Buwéc 2.
e Loc lai dé tim két qua
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Luat : parent(x, y) < father (x, y)
parent (X, y) <« mother (x, y)
Cau truy van: parent (x, adrien)
Budc 1: su kién
father (jacques, olivier)
father (olivier, adrien)
mother (suzanne, jacques)
mother (brigitte, adrien)
mother (colette, olivier)
Etape 2 : loc
parent (olivier, adrien)
parent (brigitte, adrien)

két qua (sw kién méi)
parent (jacques, olivier)
parent (olivier, adrien)
parent (suzanne, jacques)
parent (brigitte, adrien)
parent (colette, olivier)
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Suy dién Iu

m Nguyén ly:
e bat dau tir cau truy van cia ngwéi ding
@ quay lén cac gia tri da biét ctia cac vi tir théng qua luat
khi suy dién lui
e viéc quay lén dwng lai khi ta nhan dwoc cac sw kién da
dworc Iwu trir trong CSDL

e néu cac sw kién deu dworc tim thay trong CSDL, cau tra
|&i cho cau truy van la dung

m Uu diém:
e Ta chi tim cac sw kién phu hop v&i cau truy van
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Cau truy van: parent (x, adrien) ?
luat 1: parent(x, y) < father (x, y)
luat 2: parent (X, y) < mother (x, y)

Su kién phu hop :

luat 1 : father (x, adrien) ?

két qua : father (olivier, adrien)
luat 2 : mother (x, adrien) ?
két qua : mother (brigitte, adrien)
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I 4

Panh gia cac luat de quy

m Luat dé quy:

e Trong dinh nghia luat cé sir dung lai khai niém can dinh
nghia

e Vi du: dinh nghia khai niém to tién
ancetre(x, y) < parent (X, y)
ancetre (x, z) < ancetre (X, y) A parent (y, z)

m Can thiét
e Giam th¢i gian thwc thi
e Giam so lwong bé (tuples) sinh ra
e Dam bao viéc thwc thi phai két thuc
e Giam twong tac v&i hé thong Iwu triv
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Chién lwoc

m Phwong phap ngay tho (naive)

e Sinh ra sw kién moi bang cach ap dung tat ca cac luat
lén tat ca cac sw kién dang c6 cho dén khi khéng thé ap
dung dwoc nira

m Phwong phap niwra ngay tho (semi-naive)

e Suy dién tién bang cach chi ap dung cac luat lén cac sy
kién mé&i dwoe sinh ra, ta sé giam dwoc cac so6 lwong
cac sw kién

m Phwong phap tap hop ma thuat

e Trwére khi ap dung suy dién tlen danh dau cac quan hé
hiru ich 1én cac vi tir dé quy bang cac vi ttr ma thuat

(magical predlcates)
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Dieu khién thwec thi

m Van dé lién quan dén thwec thi
@ Chon luat dé kich hoat
e T6i wu hoa viéc truy cap CSDL
e Dieu khién két thuc
e Sap thir tw luat
m Giai phap
e Phan tang
e Giai thuat toi wu
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Phan tang: vi du

m Cho cac quan hé sau:
e LIBRARY (Book) chtra tat ca cac quyén sach trong thw
vién
e LECTURE (Lecteur, Book) mé ta ai doc quyén sach nao
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Vi du

m Cau truy van SQL:
e Tim cac doc gia doc tat ca cac quyén sach
SELECT DISTINCT Lecteur
FROM Lecture L1
WHERE NOT EXISTS (SELECT *
FROM LIBRARY Bf
WHERE NOT EXISTS (SELECT *
FROM Lecture
WHERE lecteur=L1.lecteur
AND Book=B1.Book))
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Vi du

m Biéu dién trong Datalog:
Time (X, y) <== Lecture (x, -) AND Library (y)

Solution (x) <== Lecture (x, -) AND NOT Bad (x)
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Dieu khién thwec thi

m Phan tang
e Néu c6 phép toan hiéu, can phai sinh ra tat cac mau tin
cho mét luat trwédc khi thwc hién luat ke tiep

e Ta khong thé lam phep toan hiéu (giiva két qua cua luat 1
va cua luat 2) khi viéc thwc thi Iuat 1 chwa két thuc

e Trong vi du cta chiing ta: can phai cé 2 tang
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SQL3 va cau truy van dé quy

m Dinh nghia quan hé néi ham
e Sty dung vi tir WITH
WITH Rel AS <dinh nghia Rel> <truy van suy ra Rel>

e Kha nang str dung tir khéa RECURSIVE

e Str dung toan ttr hop (union) dé dinh nghia quan hé noi
ham

e Dinh nghia quan hé ndi ham chi cé gia tri trong ngir
canh cua céau truy van WITH

e Két qua cua dinh nghia cho quan hé nay la tam th&i
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SQL3 va cau truy van dé quy

ancetre(Anc, Desc) <« parent (Par, Chd)
ancetre (Anc, Chd) <« ancetre (Anc, X) A parent (x, Chd)

WITH RECURSIVE Ancetres (Anc, Desc) AS
(SELECT Par, Chd FROM Parents)

UNION
(SELECT A.Anc, P.Chd

FROM Ancetres A, Parents P
WHERE A.Desc=P.Par)
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SQL3

SELECT * FROM Ancetres;

e Cau truy van nay cho phép sinh ra tat ca cac té tién
ancetres

e Ménh dé SELECT c6 thé la cau truy van sinh ra két qua
cua phép chon:

SELECT * from Ancetres where Anc="Paul'";
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Két luan

m CSDL suy dién mang lai
e Kha nang dién dat
e Xt ly cau truy van dé quy

m Kho khan

e Thwec thi hiéu qua cac cau truy van dé quy
e Toi wu héa cau truy van
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