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TOM TAT

Co 56 dir liéu suy dién cé yéu té thoi gian (TDD) la mot huedng nghién ciru moi trong
linh viee co s6 di liéu suy dién. Trong cdc vi tir ciia cdce quy tdc thoi gian ciia TDD, ngodi cdc
doi s6 dit liéu con co thém mét doi sé thoi gian. TDD ¢é mé hinh Herbrand nhé nhdt nhung c6
thé v6 han. Bai bdo nay tdp trung thao ludn vé ngit nghia ciia TDD va trinh bay mot biéu dién
hitu han ciia mé hinh Herbrand nhé nhat ciia TDD bang ddc ta quan hé. Cdu triic ndy cé thé sir

dung dé dinh gia cdu truy van doi véi TDD.

1. Mé dau

Co so dir liéu (CSDL) suy dién c6 yéu tb thoi gian (ky hiéu TDD) 1a mot mé
rong ctia CSDL suy dién xac dinh bang cach cho phép cac vi tir co thém mot ddi sb 1a
hang thtrc thoi gian. Viéc nghién ctru TDD da va dang dwoc nhiéu ngudi quan tam [3],
[4], [6]. TDD ciing dua trén nén tang 1a ngdn ngit bac nhat, cac bién/hang/vi tir trong
TDD dugc phan hoach céc 16p roi nhau: bién/hang/vi tir thoi gian va phi thoi gian.

Bai bao nay trinh bay vé ngir nghia ctia TDD va khai niém vé dic ta quan hé - 1a
mot cdu trac hitu han va tuong dwong véi mé hinh Herbrand nho nhat Mp cia TDD theo
nghia Mpcod thé biéu dién hiru han boi mot dic ta quan hé cta TDD. CAu truc nay co thé
ding dé tra 101 cac cau truy van. Chung t6i ciing trinh bay céc nghién ctiru vé TDD mé
rong, trong d6 cac quy tic thoi gian chira mot d6i sé thoi gian 14 mot ham n ngdi va tap
trung vao viéc phan tich ngtr nghia cia TDD mo rong.

2. Mot s6 khai niém co sé

Phén nay chu yéu trinh bay mét s6 khai niém co sé cia CSDL suy dién c6 yéu tb
thoi gian (ky hiéu TDD). Chi tiét ddy da vé CSDL suy dién c6 thé xem trong [5], [9].

Trong CSDL suy dién c¢6 yéu t6 thoi gian, cac nguyén td (twong tmg hang thuc)
duoc phan hoach thanh cac 16p rdi nhau gém céc nguyén té thoi gian va phi thoi gian
(twong tng hang thirc thoi gian va phi thoi gian) va ta gia sir luén c6 mot hing thoi gian
0.
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Dinh nghia 2.1

1. Mot hang thire phi thoi gian 13 mot hang hoac mot bién. Ta goi hang thirc phi
thoi gian 1a hang thire div liéu.

2. Mot hang thire thoi gian dugc dinh nghia d¢ quy nhu sau:

(i) Hang thoi gian 0 1 hang thirc thoi gian.

(ii) M6t bién thoi gian 13 mot hang thire thoi gian.

(iii) Néu 7' 1a mot hang thirc thoi gian thi 7+1 1a mot hang thirc thoi gian.
(iv) Hang thirc thoi gian chi duoc sinh ra boi cac quy tic trén.

3. Hang thirc thoi gian nén 14 hang thirc khong chira bién.

Dé ¥ rang cac hang thirc thoi gian khdng nén chira chinh xac mot bién va do
chinh 13 bién thoi gian. Lép cac hang thirc thoi gian va phi thoi gian 1a phan biét nhau.
Chiing ta s& viét hang thtrc thoi gian k thay cho (...((0+1)+1)...+1) va T+k thay cho

k
(..(T+D)+1)...+1).
%/—/

k

Pinh nghia 2.2 Gia st 7 1a mdt hang thac thoi gian va X, ..., X, 1a cac hang
thirc phi thoi gian, p 1a ky hiéu vi tr (n+1)-ngdi va ¢ 1a ky hiéu vi to n-ngoéi thi
p(T.X,,....X,) dugc goi 1a mot nguyén 16 thoi gian va q(Xi, ..., Xy) 14 nguyén té phi thoi
gian.

Trong nguyén t6 thoi gian p(7, X, ..., X;) thi hang thirc 7 duoc goi 1 déi s6 thoi
gian va Xy, ..., X, 1a cac doi sé phi thoi gian.

Pinh nghia 2.3 Literal thoi gian dwong 1a mot nguyén t6 thoi gian va phu dinh
ctia nguyén té thoi gian 1a literal thoi gian ém. Literal phi thoi gian 13 nguyén td phi
thoi gian.

Dinh nghia 2.4

(i) Quy tdc thoi gian 13 mot ménh dé chira ca literal thoi gian va literal phi thoi
gian va c6 dang:

P € qi Ao\ Gn (n>0)

Trong d6 cac vi tir p, ¢i (i = 1,...,n) 1a cac nguyén t6 thoi gian hodc phi thoi gian.

(ii) Ménh dé don vi 1a ménh dé c6 dang p <« , d6 1a mot quy tic thoi gian véi
than rong, dau 1a mot nguyén t6 thoi gian hodc phi thoi gian, ky hidu < c6 thé bo qua.

(iii) Pich thoi gian 13 ménh dé c6 dang: < giA..Agm (m > 0), ¢; (i = 1,....m) 1a
cac nguyén to thoi gian hodc phi thoi gian.

Pinh nghia 2.5 Mot CSDL thoi gian 1a mdt tap hiru han cac bd - 1a cac nguyén
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to thoi gian nén va nguyén to nén.

Pinh nghia 2.6 Mot CSDL suy dién ¢6 yéu to thoi gian bao gdm mot tap hitu
han P cac quy tac thoi gian va mot CSDL thoi gian D, ky hiéu 1a (P,D).

Vi du 2.1 Mot cong ty du lich nhan dugc thong tin tir hang hang khong: “céac
chuyén bay dén cac dia diém du lich dugc sip xép mdi tudn mot chuyén trong mua van
khach, hai ngay mot chuyén trong sudt muia dong va mdi ngay mot chuyén trong sudt ky
nghi hé”. Piéu nay co thé biéu dién boi cac quy tic thoi gian sau:

plane(T+7, X) < plane(T, X) A resort(X) A offseason(T)
plane(T+2, X) < plane(T, X) A resort(X) A winter(T)
plane(T+1, X) < plane(T, X) A resort(X) A holiday(T)
offseason(T+365) < offseason(T)

winter(T+365) < winter(T)

holiday(T+365) < holiday(T)

va gia str c6 CSDL thoi gian nhu sau:

plane(01/01/09)

offseason(21/03/09)

offseason(21/12/09)
winter(20/12/08)

winter(20/03/09)
holiday(25/05/09)
holiday(25/08/09)

Céc ngay trong CSDL trén 1a cach viét ctia cac hang thirc ¢6 dang (...((0+1)...+1),
trong d6 0 c6 thé xem 12 mot ngay nao d6 d xac dinh.

Pinh nghia 2.7 Vi tru Herbrand ciia TDD 1a tip cic hang thirc nén duoc xdy
dung tir cac hang va hang thirc trong TDD.

Pinh nghia 2.8 Co sé Herbrand ciia TDD la tap cac nguyén to nén dugc xdy
dung tir cac ky hiéu vi tir trong TDD ¢ ddi sb 1a cac hang thirc nén 1ay tir phd dung
Herbrand ctia TDD.

Dé ¥ rang phd dung Herbrand va co s& Herbrand ctia TDD déu 1a nhing tap vo
han.
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Vi du 2.2 Xem TDD nhu sau:

p(T+1) < p(T)
va CSDL p(0).

Ph6 dung Herbrand ctia TDD trén 1a: {0, 1, 2,...} va co s& Herbrand 1a tap {p(0),
p(1), p2), p(3),...}

Pinh nghia 2.9 Thé hién Herbrand cua TDD la mot tap con ctia co sé Herbrand
cua TDD.

Pinh nghia 2.10 Cho (P.D) 1a mét TDD. Luc do:

Mot thé hién Herbrand 7 cta P duoc goi 1a mo hinh Herbrand cua P, néu véi
moi quy tic p « g1 A...A ¢y trong P va moi phép thé nén 0 dbi véi quy tic nay, diéu
kién sau day 13 thoa: Néu ¢i0 € I voimoii=1,..., nthip0 € L.

Mo hinh Herbrand 7/ cua P dugc goi la mo hinh Herbrand cuc tiéu néu khong tdn
tai mo6 hinh Herbrand J nao khac ctia P sao cho J < I.

Mo hinh Herbrand 7 ctia P dugc goi 1a mé hinh Herbrand nhé nhat néu véi moi
mo hinh Herbrand J cua Ptaluén cé I < J.

3. Ngir nghia ciia TDD
Do chuong trinh P cua TDD (P,D) la chuong trinh logic xac dinh [1], vi vay cac

két qua sau ddy 14 hién nhién va duoc trinh bay trong ngit canh ciia CSDL suy dién co
yéu tb thoi gian.

Pinh 1y 3.1 (Tinh chét giao cic mé hinh) Cho (PD) 1a mot TDD va M = (M)ic;
12 ho cac tap khac rong cac md hinh Herbrand cua P. Luc d6: I = ﬂM ;12 m6 hinh

iel
Herbrand cua P.

Vi moi TDD (P,D) déu c6 méd hinh Herbrand 1 Bp nén tdp cac mod hinh
Herbrand cta P 1a khac rong. Nhu vay, giao clia cac mo hinh Herbrand cua P 13 mé hinh
Herbrand nhé nhdt cua P, ta ky hi¢u mo hinh nay la Mp. Ménh dé sau cho ta théy cac
nguyén td trong Mp 1a hé qua logic cua P.

Ménh dé 3.1 M6 hinh Herbrand nho nhét Mp ciia TDD (P,D) 1a tip cac nguyén
t6 nén hé qua logic ctia P. Nghia la: Mp={A € Bp | P F 4 }

Tir dinh 1y 2.1 ta nhan thdy moi TDD déu c6 mé hinh Herbrand nho nhit duy

nhat. Tir day, ta c6 dinh nghia sau:

Pinh nghia 3.1 Ngir nghia ctia TDD (P,D) 1a mé hinh Herbrand nho nhat Mp
cua P.

Dé v rang, trong trudng hop ciia CSDL suy dién x4c dinh P, do cac dbi sb cua

cac vi tir trong P chi gom hang hodc bién nén moi mo6 hinh ctua P 13 hitu han, vi vdy, mo
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hinh nhé nhat M, 1a hiru han. Tuy nhién, d6i véi TDD, mién thoi gian cta ddi sé thoi
gian 1a mot tap vo han (chinh la tap s6 tu nhién) nén Mpla mot tap vo han.

V6i cac két qua nghién ctru ciia Van Emden va Kowalski, Apt va Van Emden vé
1y thuyét diém bat dong trong chuong trinh logic [10], ta c6 thé xac dinh dugc Mpcua
TDD (P,D) bang cach dung toan tir hé qua truc tiép Tp. D6i véi mot thé hién Herbrand /
cho trudc cia P, toan t&r 7p xay dung nén mot thé hién Herbrand cua P 1a T p(/) - chira
cac su kién dugce dan xudt boi cac quy tic trong P tir nhitng su kién trong /.

Pinh nghia 3.2. Gid su (PD) la mot TDD, Bp la co s& Herbrand cua P. Ky
hiéu 2”7 13 tap cac tap con cta Bp. Todn tir hé qud truc tiép dbi voi TDD P 1a mot anh xa

B B x B
Tp: 27" — 27" duge dinh nghia nhu sau: Véiméil e 277,

Te()=1{A4 € Bpl [ quy tic p ¢ g1 A g2 A...A g clia P va phép thé nén 0 doi voi
quy tic ndy sao cho p0 =4 va g0, ¢:0, ..., g0 € I} UD

DPinh nghia 3.3. Liiy thira ctia toan tr 7p dugc dinh nghia nhu sau:
7,70=0,
T, T (n+1)=T.(T, T n)

T, To={JT,(T, Tn)

Pinh ly 3.2 Toan tir Tp c6 diém bat dong nho nhat Ifp(Tp) =T, T w.

Pinh 1y 3.3 Cho (PD) 1a mot TDD. Luc d6, md hinh nhé nhit Mp ctia P chinh 1a
Ufp(T).

Vi du 3.1 Xem TDD (P,D) gdm cac quy tic :

meets(T, X) < meets-first(T, X)

meets(T+1, Y) < follows( X, Y) A meets(T, X)

Céc quy tic O trén mo ta lich gip ciia mot gido su véi cac sinh vién. Quy tic dé
qui biéu dién nhu sau: “Néu mét sinh vién X gdp gido sw tai thoi diém T va Y la sinh
vién tiép theo sau X, thi Y gap gido si tai thoi diém T+1”. Gia sit CSDL D chira cac sy
kién sau:

D = { meets-first(0, Hai), follows(Hai, Minh), follows(Minh, Hai)}

Mb hinh Herbrand nhé nhat Mbp 1a:

Mp = { meets(0, Hai), meets(1 , Minh), meets(2, Hai), meets(3 , Minh),...}

trongd6 1=0+1,2=(0+ 1)+ 1,... M6 hinh nh6 nhat Mp 1a mét tap vo han.
4. Biéu dién mé hinh Herbrand nhé nhit ciia TDD bing dic ti quan hé

Phén ndy gi6i thiéu mot khai niém dwoc goi 13 ddc td quan hé [5] - d6 1a mot cau
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trac hitu han va twong duong véi mé hinh Herbrand nho nhit v6 han Mp ciia TDD theo
nghia Mpc6 thé biéu dién hitu han boi mot dic ta quan hé cia TDD.

Pinh nghia 4.1. Mot déc ta quan hé Sp 1a mot bd ba (7, W, B) trong d6 T 1a mot
tap hiru han cac hang thirc thoi gian nén, B la moét CSDL thoi gian va I la mdt tap hiru
han quy tic duoc viét lai va 1a nén ma ca hai phia cua quy tic déu 13 cac hang thirc thoi
gian nén. Ky hiéu ¢ X tp dé chi hang thirc nén 7 ¢ thé duoc viét lai ddi véi ¢y bang cach
dung cac quy tic trong W va khong con su viét lai nao khac. Ta goi B 1a CSDL chinh.

DPinh nghia 4.2. Gia st M 1a tap cac b thoi gian hodc phi thoi gian. Lic do:

(1) Snapshot M(ty) cta M 1a M(ty) = {p(tp, @ ): p(ty, a ) € M}

(ii) Segment ctia M 1a M(to..t1) = | J M ()

<1<y

(iii) Thanh phan phi thoi gian M™ 1 tap tit ca cac bo phi thoi gian ctia M.

(iv) Trang thai M[zy] cua M la:

M[n] ={B|(@3P):3x) (B= p(x)vap(t,x)e M}

Dé v rang M(1y) 1a két qua ctia phép chon osi-t, (M). Ngoai ra, M(#) ludn ludn
hiru han vi cac doi so phi thoi gian dugc gia thiét chi co6 thé nhan mot so gia tri hitu han.

M(t;] c6 thé xem 1a két qua ctia phép chiéu 1én di s6 thoi gian trong cac vi tir trong
M(1y).

Pinh nghia 4.3 Mot dic ta quan hé Sp = (7, W, B) biéu dién mé hinh Herbrand
nho nhét Mp cia TDD (P,D) néu théa man 3 diéu kién sau:

-B=|JM@yum"

tel

L. . . e . _ . A . W
- Vi moi sy kién thoi gian p(¢, a ) € Mp, c6 mot hang thic #) € T sao cho ¢ ~ 1
vap(ty,a) € B.

- V61 moi hang thtc #p € Tma p(ty, a ) € B va voi moi su kién p(z, a ) sao cho ¢
W -
~ tothip(t,a) € Mp.

Pinh nghia 4.4 M6 hinh M ctua TDD (P,D) 1a tuan hoan véi chu ky (k-c.p) (voi
¢ 1a d9 sau cuc dai cia mot hang thure thoi gian trong CSDL) néu:

(Vt 2 k)(M[1] = M[t+p])
Pinh 1y 4.1 [8] M6 hinh nhoé nhit Mp ctia TDD (P,D) 14 tuan hoan.

Dinh 1y sau day cho ta thdy dic ta quan hé Sp = (Z,W,B) biéu dién mo hinh
Herbrand nho nhét Mp ctiia TDD ¢6 mot dang don gidn.

Pinh 1y 4.2 [8] Tap W chira chinh xac mot quy tac viét lai, 4o 1a:
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ctk+l—>ct+k

trong do (k, /) 1a mot chu ky cia Mp va ¢ 1a do sau cuc dai ciia mot hang thuc
thoi gian nén trong mot sy kién cua P.

Vi du 4.1. Xem tr¢ lai vi du 2.1, dac ta quan hé Sp = (T, W, B) biéu dién mé hinh
Herbrand nho nhit cua tip cac quy tic ndy nhu sau:

T =10, 1}
W={2-0}
B = { follows(Hai, Minh), follows(Minh, Hai),
meets-first(0, Hai), meets(0, Hai), meets(1, Minh) }
5. Sir dung diic ta quan hé dé dinh gia truy van trén TDD

C6 hai van dé nay sinh tir viéc dinh gia truy van trén TDD: Thir nhét, viéc dinh
gia duéi 1én cua cdc truy vin cé cdu tra 1oi hitu han c6 ludn két thiic khong? Trong vi
du 3.1, truy van: “Liét ké danh sdch tdt ca cdc sinh vién gdp gido sw tai thoi diém 17 ¢o
cau tra 101 hiru han 13 Minh. Piéu nay ciing ding d6i voi cau truy van “Liét ké danh
sdch tat ca cdc sinh vién gap gido sw tgi mot thoi diém xdc dinh”. Tuy nhién, dinh gia
cau truy van don gian nhu ¢ trén doi hoi viée tinh toan cta quan hé vo han meets. Van
dé thtr hai lién quan dén cdc truy van véi cdc cdu tra 10i vé han, vi du nhu truy van
“Liét ké tat cd cdc diém thoi gian khi gido sw gdp Hai”. Ching ta s& ding dic ta quan
hé dé tra 101 cac cau truy vén.

Pinh gia truy van béng cach dung dac ta quan h¢: Mot khi c6 dugec mot dac ta
quan hé Sp biéu dién Mp thi c6 thé dung Sp dé tra 10i cau truy van. Gia st Q = P U
{<G} 1a mot truy van, D 1a mot CSDL, va Sp = (7, W, B) 1a mot dic ta quan hé biéu
dién Mp. Khi d6 QO c6 thé dugc dinh gia boi viée dinh gia < G trong S ma khéng can
bat ky su tham chiéu nao dén P U D. Néu G 1a mot nguyén t6 nén, thi n6 dugc viét lai
bang cach dung cac quy tic trong W cho dén khi khong con co thé duoc viét lai va lac
d6 n6 duoc kiém tra xem nguyén t6 nhin dugc co ¢ trong B hay khong. Néu G khong
phai 1a nén, truy van < G dugc dinh gia trong S, d6 chinh 1a moét CSDL quan hé hitu
han. S& c6 mot s6 phép thé cau tra 101 hitu han ma mdi phép thé nay c6 thé 1a sy biéu
din lai cho phép thé tra 10i v6 han ban dau. Su phu hop gitta hai kiéu phép thé nay
nhéan dugc boi cac quy tac viét lai, vi vay, chinh céc quy tac viét lai 1a mot b phan cua
ciu tra 101 truy vén.

Vi du 5.1 Cho TDD (P,D), trong d6 chuong trinh P gdm mot quy tic thoi gian:
even(T+2) < even(T)

va CSDL chtra su kién: even(0).

Dic ta quan hé Sp = (7, W, B) biéu dién mé hinh Herbrand nhé nhét cua tap cac
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quy tic nay nhu sau:

=10, 1}
B={ even(0) }
W={2-0}

Véi cau truy van even(4) s& dugc viét lai 1an dau 13 even(2) va sau d6 1a even(0).
B9 even(0) 1a thuoc CSDL chinh B, vi vay, tra 101 cua cau truy vén 1a “yes”. Mat khac,
v6i cau truy van even(3) s& dugc viét lai thanh even(1) va khong thé viét lai duoc nita.
Ma even(1) khong thudc B nén cau tra 1i cua truy van 13 “no”. Mot cau tra 101 dbi véi
truy van even(X) bao gom phép thé X=0 va quy tic viét lai 2— 0. Cau tra 15i nay biéu
dién phép thé cau tra 101 vo han:

X=0,X=2,X=4,..

6. TDD mé rong

Trong phan nay trinh bay vé mot mé rong cac quy tic thoi gian ciia TDD, trong
d6, cac vi tir ctia quy tac cho phép chira mot ddi sé thoi gian 13 mot ham n ngdi.

6.1. Dinh nghia TDD mgo rong

Pinh nghia 6.1 TDD mé rong 1a mt TDD (P, D) trong d6 cac vi tur cua cac quy
tic trong P ngoai cac d6i sd dit liéu thong thudng con co thém mot déi sé thoi gian (ddi
s6 dau tién) 1a mot hang thuc thoi gian duge xdy dung tir hang thoi gian 0, cac hang dir
liéu, bién thoi gian, bién dit liéu va ky hiéu ham n ngoi.

Vi du 6.1 Néu T la mot bién thoi gian, a 1a hang dit lidu, f1a ky hi¢u ham 2 ngéi
thi 0, 7, (T a) 1a cac hang thire thoi gian nhung A7, 7) thi khong phai.

Vi du 6.2 Vi du sau day 1a TDD mo rdng, trong d6 vi tir move(t, x, y) nghia la
“mot su di chuyén tir vi tri x dén vi tri y trong trang thai £”, vi tir path(t, x, y) dung néu ¢
1a mot duong di két nbi x va y. Vi tir mem(t, x, y) dung néu (x, y) 1a mot canh trong
duong di ¢.

path(0, X, X) « position(X)

path(move(T, Y, Z), X, Z) « connected(Y, Z) A path(T, X, Y)

mem(move(T, Y, Z), Y, Z) « path(T, X, Y) A connected(Y, 7Z)

mem(move(T, Y, 2),U, V) «path(T, X, Y) A connected(Y, Z) n mem(T, U, V)

wX Y, U, V)e—path(T, X, Y) A mem(T, U, V)

6.2 Céu triic Herbrand ciia ngén ngir bic nhit

Céc tham s6 ciia mot ngdn ngit bac nhat L bao gdm céac ky hiéu hing, ham va vi
tur trong L va lugng tur V. Gid st P 1a chuong trinh cia TDD mé rong, ta goi Lp la ngdn
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ngit bac nhat dugc xay dung tir cac hang, bién, cac vi tur, cac ky hi¢éu ham trong P. Mot
cau truc doi voi mdt ngon ngtr bac nhat Lp 12 mdt d&nh xa nham gan cac gia tri cho céc
tham s0 cta Lp. Ta ¢6 dinh nghia sau:

Pinh nghia 6.2 Mot cdu triic Herbrand M = (Uy, Cy, Fm, Rw) d6i v6i ngdn ngir
bac nhét Lp duoc xac dinh nhu sau:

- Uwm 1a tap cac hang thirc duoc xay dung tir cac ky hiéu hang va cac ky hiéu ham
trong Lp.

- Cv 12 4nh xa dong nhit.

- Fpm 1a ky hi€u ham f k£ ngdi duge gan bdi mot anh xa: (¢, ....tx) = ft1, ..t)

- Ry 1a ky hi€u vi tir k£ ngd1 duoc gan bdi mot tap con cua (UM)k.

Ta ky hiéu hai phép luong tir ¥, 3 theo hai dang khac nhau: trén mién thoi gian
1a ¥/, 3/ va trén mién dit ligu 1a v, 3%

6.3. Ngir nghia cua TDD mo rong

Do moi chuong trinh logic xac dinh déu c¢6 mé hinh Herbrand nhé nhét [1] nén
diéu nay ciing dung ddi voi TDD mé rong. Vi vy, c¢6 thé xem mo hinh Herbrand nho
nhat cia TDD mé rong 1a ngit nghia ctia n6. Tuy nhién, trong ngir canh ciia cac quy tic
c6 chira hang thirc thoi gian, ta can c6 mot sy phan tich r& rang hon vé mé hinh
Herbrand nhé nhit. Dé dat duoc diéu do6, chiing ta xem xét mo6 hinh Herbrand nho nhét
Mp ctia chuong trinh P ctia TDD mé rong nhu mét cdu trac gdm hai mién: mién thoi
gian ky hiéu boi U}, va mién dit liéu ky hi¢u boi Uy, . Mién thoi gian énh xa luong tir
v/ cho tap tat ca cac hang thirc thoi gian nén duoc xdy dung bang cach dung hing va
cac ky hi¢u ham trong P. Mién dir liéu 4nh xa luong tur v? cho tap cac h?mg dir liéu
trong P. Hon nira, cac by dugc gan boi RM,, cho cac vi tir duoc xac dinh nhu sau:

- Néu mot bd (#1,a1, ...,ax) thude vao quan hé cua mot vi tir thoi gian thi 1, e U,
vaai, ...ax € Uﬁdh .

- Néu mot bd (ay, ...,a) thudc vao quan hé cua mot vi tir dit lidu thi ay,...,ax

d
eUy, -

Ky hiéu Lp la tap cac sy kién twong img voi cac bo duge gan boi R, cho cac ky
hiéu vi tu. Sy tuong Ung la nhu sau: p(ay, ...,ax) € Lp néu (ay, ...,a) € Dy, - Trong dé
Py, 1a quan hé cua vi tir p trong Mp. Trong lap trinh logic truyén thong, Lp chinh 13 diém
bat dong nho nhat cua P.

7. Két ludn

Trong bai bdo nay ching t6i da thao luan ngtr nghia cua TDD. Trong TDD, mot
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ddc diém khac biét so voi CSDL suy dién xac dinh 1a m6 hinh Herbrand nho nhét Mp ¢6
thé 1a tap vo han, vi vy, cau tra 1oi truy van c6 thé 1a mot tip vo han. Tuy nhién, Mpco
thé duoc biéu dién hitu han boi mot cau tric 1a ddc ta quan hé va cé thé ding dic ta
quan h¢ dé tra 161 cau truy van. B6i véi TDD mé rong cling tdn tai mot cau trac hitu han
dé biéu dién Mp. Trong khudn kho cua bai bao, chung t6i khong dé cap dén van dé nay.
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SEMANTICS AND QUERY EVALUATION METHOD
FOR TEMPORAL DEDUCTIVE DATABASES

Pham Ho Nhu Nguyet
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College of Sciences, Hue University

SUMMARY

Temporal deductive database (TDD) is a new approach in the field of deductive
databases. Predicates of rules in TDD have a number of non-temporal data attributes and one
temporal attribute. TDD has the smallest Herbrand model and may be infinite. In this paper, we
mainly discuss the semantics of TDD and describe the finite representation of the smallest

Herbrand model of TDD by relational specification and use it to answer the queries.
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