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MOT SO VAN BE TRUY VAN VA CAP NHAT
TRONG CO SO DU’ LIEU CO TiNH THO' GIAN

NGUYEN PINH THUAN

Trudng Pai hoc Thiy san Nha Trang

Abstract. The developments of database technology have extended the traditional relation database
concept in several directions ([1-5]). One of particular interest, to this work is temporal extension.
In this paper, we are going to add the temporal dimension to a logic system and define the notion of
safe temporal query, temporal rule. After that, we describe some results about effects of updates in

temporal database.

Tém tit. Su phat trién vé CSDL duwoc phét trién theo nhiéu huréng khac nhau ([1-5]). Mot trong
céc huéng dé 1a phét trién bang cdch thém vio yéu t6 thoi gian. Trong bai bdo nay, ching t6i bd
sung chiéu thoi gian vao cdc khai niém bién tu do, bién c6 giéi han, doc lap trén mien. Tir d6, xdc
dinh céc cong thirc truy van temporal nao 13 tin cay. Ngoai ra, chiing t6i s¢ dé cap dén ngtr nghia

va hiéu tng cia thao tédc cip nhat dir liéu trong mo hinh CSDL ¢6 tinh thoi gian.

1. MO PAU

1.1. Hé logic hinh thic

Pinh nghia 1. ([3]) Cho L la tap cdc ky hiéu cia ngoén ngr goi la cong thike, - la hé suy
dién, ¥ la tap cdc ky hiéu duéi dang cdc luat, M 1a mo6 hinh trén L, ky hieu M = A néu
A € L 1a True d6i véi moé hinh M va 16p gom céc mo hinh cia L goi 1 K.

Chang han, trong moé hinh légic thong thuwomg duwoc dé nghi
Y ={NV,5,—, ()}
Goi P la tap dém duwoc cdc ky hiéu, ta ¢é cac luat cia L la:
e PCL.
e Néu A € L thi —=A € L.
e Néu A, Be Lthi(AAB),(AVB),(A— B) e L.

Hé suy dién F 1a cidc phép suy dién: giao hodn, két hop, phan phdi, phi dinh, Modus
Ponens, Modus Tollens.

Mo hinh M duoc dinh nghia nhu sau:
o Goi B={True, False}.

e Xét ham v: P — B la ham luong gia cho cac ky hieu.

e M6 hinh M lacap M = (B,v).
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1.2. M6 hinh Temporal Légic (TL)

M6 hinh TL dwoc nhieu téc gid mo td khac nhau tuy theo linh vuc nghién ctru, trong
[5] cic téc gid da de nghi:
Pinh nghia 2. ([5]) Ménh de Pry ngoai cdc phép todn ve logic thong thuong, con cé cic
phép todn ve logic thoi gian nhu sau. Cho A 14 ménh de thi:

PA (P : Past) dugc phét bicu I trong qua khir da cé truomg hop 1a A.

FA (F : Future) dugc phat biéu 1a trong twong lai sé cé truomg hop 1a A.

H A (Always in the past) dwoc hiéu la A luén ding trong qué kht.

G A (Always in the future) dugc hiéu 14 A luon ding trong twong lai.

S(A, B) (S : Since) tir khi da c¢é A thi c6 trudmg hep la B.

U(A, B) (U : Until) dén khi nao c6 A thi sé c6 trudmg hop 1a B.

Ta goi tap hop cdc ménh dé co s& 14 Pr = {p,q,7...} va goi tap cic biéu thic I3
Ly ={A,B,C,D...}.

Pinh nghia 3. [2] (Ct phap cla cdc ménh de Prp)
Cho Py 14 tap vo han cidc ménh deé co s&, Ly 1a tap nhd nhat 1a biéu thitc thda :
o Pr C L.
e NeuAe LyvaB e Lythi—Ava(AAB) € L.
e NéuAe LyvaB e Ly thl S(A,B) vaU(A, B) € L.

Pinh nghia 4. ([2]) Ta goi dong thoi gian 14 mot cap F = (T, <) trong dé T 1a khong gian
céc thoi diém mot chieu khong am, tren 7' ¢é xac dinh quan he tht tw © < 7. Céc tinh chat
cia F duge Burgess [2] dé nghi gom a), b), c), d) :

a) Khong phan xa: =3t € T sao cho t < t.

b) Bic caw: Vs, t,u € T, néu s <t vat <uthis<u.

c) Pay du: Vs, t € T, ho#ic s < ¢ ho#ic s = ¢ hoiic ¢ < s.

Néu T 14 tap Z4 thi théa man thém tinh chat e) con néu T’ 1a @+ ho#c R4 thi thda man
thém tinh chat f)

d) Mé rong: Vi € T,3u,s € T sao cho u < < s.

e) Roi rac: ¥Vt € T, néu 3s € T,t < s thl 3/ € T sao cho ¢t < ¢/ vd =Ju € T sao cho

t<u<ti;vanéudseT,s<tthi I € Tsaochot” <tva—Ju € Tsaochot” <u <t.

f) Tru mat: Vs, t € T, sao cho s < ¢ thi Ju € T sao cho s < u < t.

Pinh nghia 5. ([3]) (Ngt nghia ctia cdc ménh dé Prr,) Cho ham theo thoi gian g : T — Pry,.
Ta goi mo6 hinh M 1& bo ba dugc xdc dinh M = (T, <, g).

Ky hiew: M,t |= A 1a cong thitc A x4c dinh tréen moé hinh M tai thoi diém ¢, mot vai
dinh nghia twong tu nhw tren:

M,tlEp néup € Pthipe g(t).

M,t}=—-A  néukhong phéi 1a M, ¢ = A.

M,t = AANBnéuM,t|= AvaM,t |- B.
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Mt = S(A,B)néuds € T véi s <tvaM,s = A vaVu e T,néus < u <t th
M, u |- B.

Mt =EU(A,B)néudseTvéit <svaM,s|E A, YueT,néut <u <sthh M,u} B.

Goi 16p gom cidc mo hinh cia L 14 K. Cong thitc A 13 ding trén 16p K theo dong theri
gian, ky hieu 14 K = A néu V mo hinh M theo dong thoi gian trong K va vt € T, ta cé
Mt |- A.

Néu 3 14 tap céc cong thirc, ta viét K = 3 néu K | A,VA € 3. Nhu vay, véi cde 16p
K khac nhau ta ¢é céc tap cong thirc khic nhau.

Dua vao hé tien de cla Hilbert [4] da mé& rong thanh cic tién dé cé tinh thoi gian dwoc
phat biéu duéi dang cac luat dan nhu sau:

Ala G(p—q) — (U(p,7) = S(q;7)).
Alb H(p—q) — (S(p,r) — S(q,7))
A2a G(p—q) — (U(r,p) = Ulr,q)).
A2b H(p—q) — (S(r,p) — S(r,q))
A3a (pAU(g,r)) = UlgAS(p,r),r).

A3b (pAS(g,r) = S(gAU(p,r),7).

M P modus ponens: Néucé A va A — B thi B.

TG Temporal Generalisation: Néu cé A thi cé HA va GA.

A4 Ulq,p) = Ulp,qaAU(p,q)).

ASa U(gAU(p,q),q9) = Ulp,q)-

A6 U(q,p)NU(r,s) = (U(pAr,ghs)VU(pAs,gANs)VU(PAr,qgNs).

2. THAO TAC TRUY VAN TRONG CSDL CO TIiNH THOT GIAN

2.1. Ngir nghia cda truy van cé tinh th&i gian
Pinh nghia 6. ([5]) Ta goi mot ky s6 (Database Signature) cia CSDL 1a mot cip S =
(Se, Sp) véi S, 14 tap dém duge cdc ky hieu hang va S, 1a tap cdc vi tir. Ky s6 dugce goi la
hiru han néu S, 14 httu han. Cho V' 1 tap vo han céc bién. Tt (Term) 14 thuat ngt chi bién
hosic hang. Ta goi mot cong thitc nguyén tir 1a cong thirc cé dang (a1 = az) A p(ay, as...a,)
v&i 7 14 s6 bién, a; 14 cdc tlr va p 14 vi tr. Tap cdc bién tu do (Free) ctiia cong thirc A ta
goi 1a Fr(A). C4c tinh chat tren cac bién tu do cla cong thirc tréen dugc phéat bicu:

e V&i moi cong thirc nguyén tir thi tap tat cd cidc bién déu 1a bién tu do.

e V4i A, B thi =A, AN B,AV B sé c¢6 cic tap bién tu do twong tng la Fr(A),

Fr(A)n Fr(B), Fr(A)UFr(B).

e Vé&i A, B thl U(A, B) va S(A, B) ¢6 tap cac bién tu do 14 Fr(A)U Fr(B).

Vidul. S=(S.,5,), véi S.={Chuoi cic ky tu}, S, = {Nhan vien}.
Xét vi tir:  Nhan vien (Ho tén, Bac lwong, Phong). Ta c6 mot sé cong thirc nhu sau:
Nhan vien (Peter, 2000, Kinh doanh);
Nhan vién («, 2000, Kinh doanh) A—(xz = John);
P Nhan vién (z,y, Tai vu) V Nhan vién (2, y, Kinh doanh).
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Trong cong thirc thir nhat khong c¢é bién tu do, cong thirc thir hai ¢é mot bién va cong
thitrc thtt ba ¢é hai bién tw do.

Dinh nghia 7. Ta goi cau tric cla ky s6 S = (S., Sp) 1a cap (D, I) trong dé D 1a tap vo
han dém duwgc goi 14 mien, I 1 tap cc thé hién cla cac hang, I(c) € D va I(p) C D" véir
l& s6 bién ctia p.

Ta goi mot phép gén toan cuc v 14 mot d4nh xa tmg véi moi bién € V dén gid tri
v(z) € D, phép gan nay 1a doc lap véi thoi gian.

Ta ky hieu D,v,t |= A nghia la cong thitc A 1a True tai thoi diém ¢ twong tmg véi phép
gdn v. Bang cach suy dién tir dinh nghia trén ta cé céc cong thirc sau:

D,v,t} play,as...a;) néu (v(ar),v(asz), - ,v(a,)) € L(p).

D,v,t}E—-A néu khong phdi 1a D, v,t | A.
D,v,tl=AANB néu D,v,t = A va D,v, it} B.
D,v,t|=-AVB néu D,v,t = A hoic D,v,tE B.
D,v,t|= S(A, B) néu Is €T véi s<t va D,v,sFE A
vaVu € T, néus <u <tthi D,v,ul B.
D,v,t|=U(A, B) néu I3seT véit<sva Dyv,skE A

vh YueT,néut <u<sth D v tE B.
Ta goi bien cia CSDL ¢é tinh thoi gian 18 tyim VA fpnax 14 cde gid tri ma Vs < fyin va
U > tyax thi g(s) - g<tmin> va g<t> - g<tmax)-

Vi du 2. Gid stt CSDL dugc cho trong vi du 1. Ta goi S. 14 tap cdc chudi, s6, phép néi
chuoi,...; cdc thod diém 14 céc s6 nguyeén chi cac thang, phép I(c) = c.

(Peter, 2000, Kinh doanh) € I; (Nhan vien) Néu 1/1999 < ¢ < 12/2001.
(Peter, 3000, Tai vu) € I; (Nhan vién) Néu 1/2002 < ¢ < 4/2002.
(John, 2000, Kinh doanh ) € I; (Nhan vien) Néu2/1999 < ¢ < 12/2001.
(Mary, 3000, Hanh chinh ) € I; (Nhan vien) Néu 9/2000 < ¢ < 4/2003.
e Khong con gi khéic trong € I; (Nhan vién).

Ta €6 tyin = 12/1998 va tyax = 5/2003 va gid st rang phép gan v 1a v(x) = Peter va
v(y) = 2003 thi D, v,4/2003| [/ P3y 3z Nhan vién (2, y,2) A = Jy; 321 Nhan vien (x, y1, 21)
vi Peter 1a hién tai 1a Nhan vién, tuy nhien D, v,4/2003 |= P Nhan vién (x, y, Kinh doanh)
V Nhan vién (x, y, Kinh doanh) vi Peter 1a Nhan vien Phong Kinh doanh tir 1/1999 dén
12,/2001.

2.2, Tinh tin ciy cda truy van

Dinh nghia 7. ([10]) Ta goi phan tir d € D 14 thich hop véi vi tir p € S, néu thoéa trong
Ii(p) v6i t € Z.

Phan tr d 1a thich hop véi cong thite A néu d 14 hang trén A hodic d thich hop véi céc
vi tir nao dé trén A.

Goi Rp C D 1a tap tat cd cdc phan tr thich hop véi cée vi tir trong CSDL, ta thay Rp
14 tap gom hitu han phan tir.

Ta goi mot cong thirc doc lap mien 1& cong thic A(aq, @, ..., 2,) gom n quan heé chira
cic phan tr clla mién sao cho chiing 13 thich hop. Nghia 13 V¥t thi tap cic bo cla cdc phan tir
tréen mien (v(aq),v(22), ..., v(x,)) cé dang D, v,t | A(x1, 22, ..., ¥,) 1a hitu han va chi gom
cic phan tr thich hop véi A(zq, 2, ..., x,).
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bieu kien 1y tudng clia truy van 14 cic cong thitc doc 1ap trén mien, tuy nhién, theo
Ullman [11] thi khong thé x4c dinh chic chin rang trong truong hop tong quat mot cong
thitc 14 doc lap trén mien hay khong.

Sau day, chiing ta sé xét khai niém truy van tin cay theo thoi gian dwa vao sw gidi noi
clia cic bién doc 1ap trong cic phép V, A, = theo thoi gian.
Nhéan xét. cé mot s6 biéu thirc hodc luat tao ra cdc quan hé vo han, ching han: Lén-hon
(X,Y): =X >Y Néu X va Y c¢6 mien gid tri 14 s6 nguyén hodc 14 mot tap vo han nao sé
tao thanh mét quan hé vo han.

Véi muc dich tranh cdc cong thirc tao ra cdc quan he vo han, tinh giéi noi cla cac bién
dugc dinh nghia nhu sau ([9]):

(i) Tat cd cdc bién trong vi tir 1a gidi noi.

(ii) Moi bién X c¢6 dang X = a véi a 1a const thi X 13 gii noi.

(iii) Bién X la gidi noi néu X =Y véi Y 1a gidi noi.

Mot luat hosc cong thirc 13 tin cay néu tat cd cdc bién déu la gidi noi.

Trong ([7]), d6i véi phép tuyén AV B, chi don gidn doi hdi A va B chia sé cling chung
s6 bién doc lap, nhu vay néu cong thttc A(x) V B(zx) la khong tin cay véi A(z) tai gid tri
xo € D, thi sé ¢b vo s6 cip (xp,d),d € D théa man truy van.

Dai véi phép phi dinh — thi tinh gidi noi cla cic bién tung tu nhw gidi noi trén mieén,
nghia 1& tat cd cadc bién doc lap ¢6 xuat hieén bén trong dau phd dinh thi phai xuat hien
trong mot khang dinh ngoai phi dinh niy. Chang han, cong thttc ~A(x, y) 14 khong tin cay,
nhung —A(z, y) A B(z) A C(y) 1a tin cay.

Khéi niem nay dugc mé rong trén cong thirc ¢6 tinh thoi gian TF nhu sau: Cong ty TF
c6 dang S(A(z), B(y)) 1a khéng tin cay néu A(z) 1a True tai mot thoi diém truée dé véi cée
gid tri g € D, thicb vo s6 cip (wg, d),d € D, théa man cong thtrc sau: S(A(z)AB(y), B(y)),
tuy nhien dieu nay khong xdy ra doi véi cong thite tin cay.

Tuong tu, cic cong thite mé rong TF cho S(A, B) va U(A, B) nhu sau: Céc cong thirc
TF dang S(A, B) va U(A, B) 1a tin cay néu:

(i) Tat cd cac bién tu do 1a gidi noi trong A thi cling gidi noi trong S(A, B) va U(A, B),

(ii) Tat ca cac bién tu do 14 gidi noi trong B thi clng gidi noi ngoai B.

Chang han, bién y 1a khong gidi noi ngoai B(y) trong cong thire khong tin cay S(A(x), B(y)),
nhung né gidi ndi trong cong thire tin cay nhu S(A(x) A B(y), B(y)) hodc S(A(z), B(y)) A
C(y).

Dinh nghia 9. Mét cong thitc TF 14 tin cay khi:
a) Néu chita cic cong thirc con dang tuyén thi cic cong thitrc con nay phai tin cay va cé
ciing bién doc lap. Nghia 13, ¢6 dang By (21, @9, -+, %) V Ba(21, 2, -+, 2p).
b) Néu chita cdc cong thitc con dang hoi By A - -+ A B, thi tat ci cic bién tu do xuat hien
trong B; phai giéi han theo cdc trudng hop sau:
e Mot bién 1a gidi noi néu né chi ¢b trong vai B; ndo dé ma cidc B; nay khong 1a phd
dinh va khong phu thuoc vao thoi gian.
e Néu B; ¢6 dang @ = c(const) thi x 14 giéi noi.
e Néu B; ¢6 dang x = y véi y 1 gidi noi thl o cling 13 gidi noi.
e Néu B; c¢6 dang S(A, C) hodc U(A,C) thi tat cd cic bién 14 gidi noi trong A thi cling
giéi néi trong B;.
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c¢) Néu chira cong thicc dang —B(«1, @2, - - - , x¢) thl phai thda b) nghia la —=B(z1, 22, - - -, k)
phai 14 ¢6 dang hoi hodc 14 tat cd cic x; gidi noi.
d) Néu chtra cong thitc dang S(A, B) hodc U(A, B) thi phai théa b) nghia 14 S(A, B) hoic
U(A, B) phéi 14 c6 dang hoi hodc 1a tat cd cic bién tu do 1a gidi noi.
Pinh nghia 10. Mot truy van TQ (Temporal Query) @ = {x1, 22, - , Tm; t| A(21, 22, ooy o) }
14 tin cay néu A(xq, 22, ..., ;) 1& cong thitc tin cay véi cde bién tu do @y, @2, ..., Ty,

Mot quan he duwgce tao ra bdi truy van @ tren CSDL D 14

{(v(21), ...y v(24)) VGi vthéa D,v,t |= Az, 22, ooy i) }

v& moi bo phan cia quan he duoc tao ra thdéa man truy van @ tai thoi diém ¢.

Mot truy van TQ 1& doc lap trén mién néu véi moi gid tri £ € Z, né tao ra chi mot quan
hé gom hitru han phan t.
Pinh ly 1. Cdc truy vin TQ tin cdy la doc lip trén mién.

Chitng minh: Ullman da chirng minh rang moéi cong thitc non-temporal véi cac bién gidi noi
thi tao ra quan heé chi gom hiru han ph#n tr trén mien thich hop, nhu vay sé thuc hién cac
phép tuyeén tin cay véi moi thoi diem ¢ bat ky.

Vé&i nhan xét ve tinh tin cay cla cdc cong thitrc con trong cong thirc TF 1& S(A, B) va
U(A, B), A chi tao ra cidc quan hé gom hiru han bo d6i véi cac phan tir thich hgp trén mien
tai bat ky thoi diém ¢ va B bao gom tat cd cic bién tu do gidi noi. Do dé CSDL 14 bi chan
theo thoi gian va chi ¢ hiru han cdc bo clia cdc phan tir trén mien (rng véi bién ti do) 14
c6 thé thda man S(A, B) va U(A, B) tai moi thoi diém bat ky.

Vi vay, cc cong thirc con nay chi cé thé tao ra hitu han cdc quan hé chi gom hitu han
phan tir tren mién thich hop, do dé cong thirc TF tin cay 1a doc lap véi mieén. [ ]
Nhéan xét. Dinh 1y trén khong thé cé diéu nguwoc lai, cé6 nghia 1a ¢é thé cé cic truy van
khong tin cay nhitng van doc lap mien. Phan vi du sau:

Cong thitc A(x,y,2) A ~(FB(z,y) VvV C(y, 2))
la khong tin cay nhung né sé tao ra nhitng htru han bo trén Rp trong CSDL, bdi vi cong
thttc trén con dwoc viét lai A(wz,y, 2) A =FB(z,y) V ~C(y, 2)).
Vi du 3. Trong CSDL trén, ching ta mudn biét tén clia cidc nhan vién da nghi viéc trong
qud khtt, vi du nhu thang 4/2002, ta cé cong thirc truy van tin cay nhu sau:
{z,4/2002| P9 y3 z Nhan vién (z, y, z) A =JwIv Nhan vién(z, w,v)}
s& tao ra mot quan he gom c¢é mot thé hien 1a {(John)}.

Néu muon biét Teén, Mttc lwong cla cidc nhan vién da ting lam viéc tai phong Kinh
doanh, ta c¢é truy van tin cay sau:

{z,y;4/2002| P Nhan vién (z, y, Kinh doanh) Nhan vién(z, y, Kinh doanh)}
sé& tao ra quan he gom {(Peter 2000), (John, 2000)}.

3. CAC PHU THUQC VA THAO TAC CAP NHAT DU LIEU
3.1. Gi6i thiéu
Pinh nghia 11. ([4]) Mot luat TR (Temporal Rule) 14 cong thic cé dang:

{ Bieu thtrc dieu kien(z1, @2, ..., m)) — (Thao tic (y1, Y2, ..., Ym)) , hay C; — A;,
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trong dé, biéu thic dieu kién 14 Cong thitc TQL (Temporal Query Formula) véi cac bién
doc 1ap 21, 29, ..., Ty va thao tac (y1, Y2, ---, Ym) 18 cap nhat nao dé xdc dinh.

Pinh nghia 12. ([4]) Cho M 13 mé hinh CSDL c6 tinh thi gian hai chieu. Thei diém giao
tac 2 (transaction time) va thoi diém hop 1é ¢ (valid time), thoi diém chira cdc luat TR nhu
sau C; — A;.

Ta goi tap htru han:

A(t) = {[A?]} trong d6 4, v théa man M, ¢, ¢ = [CY].

Ngit nghia cta luat tren 1a néu A(t) thda man thao téc thi thao tac tai thoi diém tiép
theo cling phai théa man, nghia 1a:

M, t,t|= C; thl M 6, i+ 1| A;.

Gié st rang trong mo6 hinh nay ching ta chi ¢é céc luat dang “tir qué khtr dén hién tai”
va céc thao téc cap nhat duwra vao céc luat khong lam thay déi cac dir lieu trong qua khir.
Vi vay, ching ta phai luu trir cdc dieu kién vé trai (ta goi 14 he sinh cla luat) va cic thao
tdc da thuc hien. Nhu vay tinh hop 1é cia céc luat theo 1& quan trong. Tuy nhién cé thao
téc duoc tao ra khong phai tir he sinh. Sau khi thue hién mot luat ve cap nhat, cé thé tao
ra thay doi cdc heé sinh clia né, xéa di mot thao téc da ghi trong CSDL, ma céc thao tac
nay st ton tai cda né 1a khong can thiét. Néi khéc, cc dieu kien C; 13 khong con ding.

Goi M 1a mo6 hinh CSDL c6 tinh thoi gian dang xét, ta néi rang thao tac {[AY]} 1a khong
dwoc sinh ra tir hé sinh tai thoi diém thao tac @ (transaction time) va thoi diem hop le ¢
(valid time) néu thao tac nay dugce thyc hién tai thoi diém ¢ < z ky hieu M, ¢, ¢ |= {[C?]}.

Cho dén thoi diém giao tac (z — 1) dugc tao ra tir he sinh va cic thao téc da ghi tir cac
luat van con hop le cé nghiala véit <y <= x — 1, M, t,y = {[(C?]) va M, t,y £ {[(AY]).

Nhung sau khi thirc hién cap nhat Y, 1, tai thoi diém thao tac @ thi M, ¢, 2 = {[(CA=A)*]}.
Nhu vay, mot cap nhat nao dé trong qué khir ¢ thé 14 nguyén nhan tao ra thao tic khong
phai tir hé sinh trong CSDL, nhw tir khi hé sinh ¢6 1 luat khong han ché chi trong qué khé
thi bat k¥ cap nhat nao cling cé thé 14 nguyen nhan gay ra ching.

Vi du 4. Gia str trong CSDL trong Vidu 1

Thao téc tra lvong (Mary, 3000) dugc thuc hién tir thang 9/2000 dén thang 4/2002. Gia
st tai thoi diem théang 4/1999 lwong clia Mary dugc ting len 5000 nhung viéc ting lwong
nay c¢é hieu luc tir thdng 1/2002.

biéu nay cho phép CSDL thuc hién thao tac Tra lwong(Mary,3000), thao tdc nay dwoc

tao ra tir he sinh tir thang 2/2002 dén 4/2002. Nhu vay, dé trdnh cdc mau thu viéc cap
nhat trong CSDL thi thoi gian hop 1é ciia CSDL phai trong thoi gian thao tédc cia CSDL.

3.2, Thao tac cip nhét trong moé hinh cé tinh thoi gian
Véi dy,d_ 1a tap céc thoi diem ¢, @ 14 thoi diem hién hanh, M, = (T, <, g) 134 mo6 hinh
CSDL, c6 tinh thei gian tmg véi thei diém .

Ta goi phu thudc thoi gian 14 tai thed diém ¢ suy dan biéu thirc A 1a cong thitc cé dang:

M, ): <t7 dy, d*) DA,

nghia 1 biéu thirc A cé gia tri 1a True trong M, tai thoi diém ¢, ing véi cic tap thoi gian
diém d va False trén tap phi dinh d_.

Cha y: M, V£ (t,dy,d_) : A thi khong suy ra M, | (t,d+,d ) : = A, nghia la néu A
14 False tai thoi diém ¢ g véi cdc tap phu thudc cé thoi gian trén d. va trén d_, nhung
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13 True doi véi cdc tap phu thuoe ¢é thoi gian khac, néi khac = A 14 True trén tap do,d_
khéc.

Pinh 1y 2. ([3]) Dicu kién can va @i dé ton tai cdc tap phu thuéc thoi diém dy,d_ sao cho
M, | (t,de,d ) A la M, t: A.

Nhén zét: Khi cé thao tac cap nhat c¢é tinh chat chung thi mot sé thoi diém cé hiéu ting.
Goi Y, 1a cap nhat xéc dinh béi cip (vi,v_). Tap hop céc thei diém cé hiéu ing xéc dinh
bé&i viec cap nhat dwoc, ky hieu:
Afe (V) ={tlt:qge v}
Twong tu, tap hop cic thoi diém cé hiéu tmg pht dinh dwoc dinh nghia:

Af-(Ya) ={tt: gz v}

B& dé 1. ([3]) Vi méi thei @diém giao tdc @, moi thoi diém hop lé t, néu cong thite A théa:
Z) M, ): <t7 d+7d*> DA,

i) Af+(Yoo1)Ndo = Af-(Yo1) Ndy = &,

thi My 1 = (t,dy,d-) : A.

Nhan zét: Bang cach két hop cic phu thudc cé tinh théi gian va céc hieu trng cé tinh thei
gian dé cé thé xac dinh thao tac ndo 14 khéng dwoc tao ra tir hé sinh.

Pinh ly 3. (Céc thao téc dugce tao ra khong phéi tir hé sinh) Cho M la mé hinh CSDL c¢6
tinh thoi gian gom cdc ludt cé dang

C — Asao cho M, 1 | (t,dy,d_): C.

Khi @6 @icu kién can dé mot thao tdc tré thanh thao tdc khong phdi tie hé sinh tai thoi diém
giao tdc x va thoi diém hop lét la

[Af+ (Y1) Nd_JU[Af- (Y1) Ndi] 7 9.

Chitng minh: Gid st rang M, 1 = (t,dy,d_) : C, khi d6 theo Bo dé 1 tacé M, 1,t |= C.

NéuAf. (Ve 1)Nd = Af (Y, 1)Nd4 = ¢, khi d6 theo B6 dé 2, tacé M, = (,dy,d_): C
va nhuw vay M,,t = C (1) dieu ndy mau thuan véi gid thiét 1a thao téc dugce tao ra khong
phai tir he sinh tai thoi diém giao téc @ va thoi diém hop 1é ¢.

4. KET LUAN

Trong phan trén ching ta da xét truy van 1a tin cay va thao tdc cap nhat nao duoc tao
ra khong phai tir hé sinh. Van de tiép tuc nghién ctru 1a phai do tim céc thao tac cé thé
tao nén cic nghich 1y nhung khong phai tao ra tir he sinh, ching han nhw do viéc cap nhat
tir truomg hop qua khir nao khac gay nén.

L&i cAm on. Xin chan thanh cdm on GS. Nguyen Pinh Ngoc, PGS. Nguyeén Xuan Huy da c¢é nhirng

goi ¥ dinh huéng quan trong va nguoi phdn bién da ¢6 nhirng nhan xét, gép ¥ cho bai bdo ducgc
hoan thanh.



170 NGUYEN PINH THUAN

TAI LIEU THAM KHAO

[1] J.P. Burgess, Basic Tense Logic, Handbook of Philosophical logic, Reidel Publishing
Company, 1984.

[2] M. Finger, D. M. Gabbay, Adding a Temporal Dimension to a logic System, Journal of
Logic Language anh Information (1993).

[3] D.M. Gabbay, P. Mc Bien, Temporal Logic and Historical Database, In 17th Conference
on Very Large Database (1994).

[4] D.M. Gabbay, I. M. Hodkinson, M. A. Reynolds, Temporal Logic - Mathematical Foun-
dations and Computational Aspects (to appear in OUP).

[5] S.Y. Liao, H.Q. W.Y. Wang, Stability Constraints and Stability Normal Forms for
Temporal Relational Database, Information and Software Tecnology (1999).

[6] J.W. Lloyd, Foundations of Logic Programming Springer-Verlag, 1987.

[7] Nguyén Pinh Thuan, C4c khai niém va cic dang chuan trong CSDL, Quan hé cé tinh
thoi gian. “Béo cdo tai Hoi tho Quoc gia ve Cong nghe Thong tin. Hai Phong” thang
6/2001.

[8] J.D. Ullman, Database And Knowledge-Base Systems, Computer Science Press, 1988.

Nhan bai ngay 20 - 11 -2002
Nhan lai sau sita ngay 20 - 12 -2003



