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TOM TAT - Méi quan hé giita logic md td va co s¢ dit liéu (CSDL) la kha khang khit. Thyc 1é cho thdy nhu cdu ciia viéc xdy
dung cdc hé thong vira c6 kha ndng biéu dién tri thire, vira cho phép quan tri CSDL la thdt su can thiét. Hé bzeu dién co so tri thirc
logic mé td ngodai viéc cho phép quan Iy cdc tri thirc ngi hdm, con cung cap mot khung chudn duwoc xem 1d gan giti véi cde ngon ngir
duwoc ding dé biéu dién mé hinh thic thé - moi quan hé (mé hinh ER).

Mat khac, mé hinh ER {hd‘i ,gian~d‘u',0'c dung dé mé hinh héa cac khia canh thoi gian cua luoc dé CSDL mirc khai niém. Vi
vay, viéc s dung logic mé ta dé biéu dién’ca'c’mé hinh ER thoi gian la thdt sw hivu ich trong viéc hinh th,u’c héa cdc mo hinh dir liéu
mitc khai niém. Dya vao logic mo td c6 yéu 10 thoi gian, Alessandro Artale va cdac cong sw (2011) da biéu dién cdc hroc do ER thoi
gian va cdc rang bugc toan ven bang cdch hinh thitc héa cac phy thugc bao ham boi cac tién dé bao ham. Nghién ciru nay, ngodi
viéc gidi thiéu mot phwong phap biéu dién cua cdc tdc gid trén, bo sung vao do, ching t6i muon dé xudt viéc biéu dién cdc thugc
tinh da tri trén cac mé hinh ER thoi gian bang logic mé ta. Ung dung logic mé ta vao mé hinh héa mé hinh TimeER.

Tir khéa - M6 hinh ER, M6 hinh ER thoi gian, Logic mé td, Logic mé ta c6 yéu t6 thoi gian.

I. GIOI THIEU

Trong nhitng nim gan day, nguoi ta thuong nhic dén logic mo ta (Description Logic) nhu 1a mét phuong thirc
biéu dién tri thirc higu qud. Linh vuc (g dung cua logic m6 ta rat da dang, logic mé ta dwoc xem nhur 1 nhitng ngén
nglr véi muc dich biéu dién tri thirc va suy luan [7][9]. Trong nhig tmg dung cu thé ¢6 st dung logic mo ta, tri thirc
clia mién tng dung duoc dic ta bang cac khai niém va cac mdi quan hé.

~ Thoi gian qua, viée ap dung logic md ta da dugc sur dung trong nhiéu linh vuc nhu: cong nghé phan mém, thiét
18p cau hinh, cac h¢ thong thu vién dién tir, h¢ thong thong tin, web nglt nghia, xr Iy ngdn ngit ty nhién, quan tri co sé
dir lidu,...

Mbi quan hé giita logic mé ta va co sé dit liéu kha khang khit. Thuc té, nhu cau xay dung hé thong vira c6 kha
nang biéu dién tri thirc logic mé ta, vira cho phép quan tri co s& dir liéu 1a that sw can thiét. Cac hé quan tri co so dit
liu giai quyét vAn dé toan ven dir lidu va quan tri mot sb lwong 16n dir liu, trong khi d6 hé biéu dién co s6 tri thic
logic md ta quan 1y tri thirc ndi ham. Hon nira, logic mé ta con cung cip mot khung chudn duge xem 14 gin giii voi cac
ngon ngir duoc dung dé md hinh hoéa dir liéu, nhu 1a mé hinh thyc thé - mdi quan hé.

Mit khac, md hinh thyc thé - mdi quan hé (ER) c6 yéu td thoi gian duoc ding dé mo hinh hoa cac khia canh
thoi gian cia luge d6 co so dit liéu mirc khai niém, cy thé nhu thoi gian hop 18 - 1a thoi gian ma sy kién xay ra 1 ding
trong thuc té, va thoi gian giao tac — la thoi gian khi su kién dugce luu trong co s¢ dir liéu [3][10]. M6 hinh ER thoi gian
¢6 hai phuong phap tiép can chinh dugc cac nha nghién ciru dua ra la: Phuong phap tiép can khong twong minh va
phuong phap tiép can tudng minh, dé hd trg cho viéc mo hinh hoéa cac mo hinh ER thoi gian, tir do biéu dién cac rang
budc toan ven thoi gian. Cac phién ban khac nhau vé& mo hinh ER d3 dugc dé xuit nham md hinh héa cac khai niém
thoi gian ciia cac md hinh & mirc khai niém [8]. Viéc mo hinh hoa nay di dua ra mot sb phuwong phap hinh thirc hoa va
cac mé rong trong md hinh ER thoi gian. Tuy nhién, trong mo hinh ER thoi gian c6 mot sé rang budc phirc tap khong
thé biéu dién dwoc, va mé hinh ER thoi gian lai c6 nhiéu phién ban khac nhau, giita cic phién ban c6 mét sé ky hiéu
biéu dién khong ddng nhat, 1am cho nguoi thiét ké gap khong it kho khin trong thiét ké co so dit lidu.

Dua vao logic mé ta c¢6 yéu té thoi gian, Alessandro Artale va cac cong su [1] dd biéu dién cac luge dd ER thoi
gian va cac rang budc toan ven bang cach hinh thirc hoa cac phu thudc bao ham boi cac tién dé bao ham. Nghién ciru
nay, ngoai viéc gidi thiéu mot phuong phap biéu dién ciia cac tc gia trén, bo sung vao do, chung toi mubn dé xuit viée
biéu dién cac thudc tinh da trj cia mot tép thyuc thé trén cac mo hinh TimeER bang logic mé ta. Theo do, trong muc 11,
chung t6i trinh bay mot phuwong phép biéu dién cic md hinh ER thoi gian bang logic mé ta c6 yéu to thoi gian. Muyc 111
trinh bay viéc ap dung logic mo ta dé mo hinh héa mo hinh TimeER. Cubi cuing 1a phan két luan.

II. MO HINH HOA MO HINH ER THOI GIAN BANG LOGIC MO TA

Viée biéu dién mot md hinh ER thoi gian béng logic mo ta dugc thuc hién thong qua viéc dinh nghia mdt ham
chuyén doi @ tir mo6 hinh ER thoi gian sang co sé tri thire ALCQIT [1].

Cong viéc md hinh hoa dugc thuc hién nhu sau. Tat ca cac tén tap thuc thé va méi quan hé trong lugc d6 ER
thoi gian dugc chuyén ddi tuong tng véi tén cac khai niém trong ALCQIT. Céc tén mlen twong ung véi cac tén khai
niém bd sung tirng d6i mot roi nhau. Cac thudce tinh cua tap thuc the va vai tro ciia cac mbi quan hé trong moé hinh ER
twong Ung la cac tén vai tro trong ALCQIT va véi cac gidi han s6 kém theo dé lam 15 thudc tinh 1a don tri, trong
truong hop thudc tinh 1a da tri thi cac gidi han sb nay sé bi loai bo. Mbi quan hé IS-A giita cac tap thuc thé hodc gilta
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c4c mdi quan hé v6i nhau duoc md hinh hoa bang cach str dung céc tién dé thuat ngir. Cdc rang budc ban s6 trong mo
hinh ER thoi gian dugc bieu dien bang cac lugng tir trong ALCQIT. Con céc tinh chat thoi gian trong mé hinh ER biéu
dién tuong Gmg vdi céc toan tu thoi gian trong ALCQIT [2].

Nhu da fié cap O trén, c6 hai phuong phap tiép can trong viéc xay dung mot mo hinh ER thoi gian, d6 la:
phuong phap tiép can khong tuong minh va phuong phap tiép can tuong minh. Chinh vi vay, d¢ mo hinh héa cac moé
hinh ER thoi gian, ta can thyc hién viéc biéu dieén nay trén moi phuong phap tiép can cu the.

Trudc tién, ching ta xem xét viéc chuyén d6i mot mo hinh ER (ma khong xét dén cac rang budc toan ven) sang
co s0 tri thic ALCQIT nhu sau.

A. MO0 hinh héa mo hinh ER thoi gian khong tuong minh
1. Chuyén dbi mé hinh ER thoi gian khong tuong minh sang co sé tri thirc

Xét mo hinh ER thoi gian theo cach tiép can khong twdng minh 1 nhu Hinh 1 sau:

Cindate > (DDopat>  (NameDep >
IDEmp

Firstname (1.1) bein belg (1N}
== % &

emp refor

=]
t
.g

Hours/week @

< rsior >

Responsiblefor

act

(1.N) reby

(LD

o R

(1.1) (1.1)
Rank C e >

Hinh 1. Mot mé hinh ER thoi gian theo cach tiép cin khong twdng minh [6]

Cho mét mé hinh ER D. Khi d6, co sé tri thirc ¥ goi 1a duge chuyén ddi tir lugc dd D thong qua ham &(D),
néu X bao gom 3 tap hop sau:

®  Tap cic khai niém nguyén t6 ®(A) twong tng cho timg tén mién tri, tén tap thuc thé va tén mbi quan hé 4 trong
mo hinh ER D;
®  Tép cac vai tro nguyén té ®(P) twong mg cho tén cac thudc tinh va tén cac vai tro ciia mot mdi quan hé P trong
mo hinh ER D;
® Tap cactién dé thuat ngir cua X bao gdm céc thanh phén sau: )
0 Moi moi quan hé IS-A giira hai tap thuc the £, E; (hodc hai m6i quan h¢ twong Ung R,, R,) v6i E; Isa E,
(hodc R, Isa R,) trong D thi ta c6 tién dé thuat ngir sau: ®(E;) E P(E,) (hoic ®(R;) E ®(R,))
O Maoi tap thuc thé E véi cac thudc tinh 4, ..., 4, twong g v&i cac mién tri Dy, ...,D,, thi ta co tién dé thuat
ngit sau: ®(E) E VP(4,). P(D,) N ...NVP(A). (Dy) N (= 10(4,)) N ... (= 1P(4,))
O Mbi mdi quan hé R véi cac thude tinh A4, ...,4;, twong g vadi cac mién tri Dy, ..., D, thi ta c6 tién dé thuat
ngit sau: ®(R) E VO(4,). ®(Dy) N ...NVP(A,). (Dy) N (= 19(4;)) N ...N (= 1P (4,))
O MObi mbi quan hé R bic k giita cac tap thuc thé £, ..., E, ma R duoc ndi boi k vai trd Uy, ..., Uy thi ta c6 tién
dé thuat ngit sau: ®(R) £ VO(U,). P(Ey) N ...N= YO (U,). ®(E) N (= 10U,)) N ...N (= 10 (U,))

o Df}i VvOi cac gia tri n, m twong ng voi gia tri (min, max) trong rang bue vé ban s, trén vai trd U nbi giita
moi quan hé R va tap thyc thé E, va:
- Néun # 0 thi ta c6 tién dé thuat ngir sau: ®(E) E (= n(®(U;)) . P(R)) véii € {1, ..., k}, k [a bac.
- Néum # oo thi ta c6 tién d& thuat ngit sau: ®(E) £ (< m(CD(Ul-))_. ®(R)) voii € {1,..., k}, klabic.
O Mai cip ky hiéu X, X; ma:
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-X1 €D; X, e EUD; X; # X,, hodc:
-X;1 €R; X, € EUR; X; vaX, cébackhacnhau,
thi ta c6 tién dé thuat ngir sau: ®(X;) E =P(X,), v6i D 1a tap tén mién tri; R 1a tap tén mdi quan hé va E
1a tap tén cac tap thuc thé.
O Déi v6i mdi thude tinh 4 1a thudc tinh khoa cua tap thuc thé E thi ta co tién dé thuat ngir sau:
O (E)==(1~ ®(A))
TE (L 1(2@) .@(E)
O Néu tap thuc thé Ela téng quat hoa cua cac tap thuc thé tach biét nhau E,,...,E, thi c6 thé dugc chuyén
thanh cac tién dé thuat ngit sau:

®E) £ OEHU..UuDE)

®(E;) E  PE)NAPE) N -PE;) M ... n-®(E,)

®(E,) £  OE)N-P(E;)NP(E)N...N-D(E,)
D(E,_1) ; ®(E) N ~P(E,)

®d(E,) £ @)

O Mbdi tap thuyc thé E v6i cic thudc tinh 4.4, A,.,...4; tuong ung v6i cic mién tri
D, ....,Dp,Dj,ﬂ, ...Dy , trong d6 4,,..,4, 1a cac thudc tinh don tri va 4., ...,4; 1a cac thudc tinh da tri, thi
ta c6 tién dé thuat ngit sau:

®(E) E VD(4,).®(Dy) N ...NVP(A4,).®(D,) N

(2 10(4p41)- ©(Dps1) ) 1 .11 (2 10(4,). D(D,)) M

(= 10(4) 1.1 (= 10(4,)) 11 (=2 10(Aps1). 7@ (Dpss)) 1 .1 (22 10(AL). 7D (D))

O Néumot tap thuc thé E ¢ thudc tinh A4 1a thudc tinh phtrc hop vai cac thanh ph?m A, ..., A, thi ta co tién
d¢ thuat ngtt cho biéu dién nhu sau:

®(E) € VO(A). (VO(Ay). &(D;) M ...N VD(4,).®(D,) N (= 10(4,)) 1 ..M (= 1c1>(Ap))) M (= 10(4))
Vidu I

{String

‘Swring

Department

/String

{Intager

Hinh 2. Vi du v& thudc tinh da tri

Trong vi du trén, tap thuc thé Department c6 thudc tinh Locations 1a thudc tinh da tri, ta c6 tién dé thuat ngit
biéu dién nhu sau:

Department & VIDDepart. String N VNameDepart. String N (= 1Locations. String) N
VProfit. Integer N (= 1IDDepart) N (= 1NameDepart) N (= 1Profit)) N (== 1Locations. ~String)
Vidu 2.

Employee } String

/Intager

Hinh 3. Vi du vé thudc tinh phirc hop
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Trong Hinh 3 tap thuc thé Employee c6 thudc tinh Name 1a thudc tinh phirc hop véi hai thudc tinh thanh phan 1a
FirstName va LastName, ta sé c6 ti€n dé thuat ngir biéu dién nhu sau:

Employee © VIDEmp. String N VName. (VFirstname. String N Lastname. String N
(= 1Firstname) N (= 1Lastname)) N VBirthday. Date N VSalary. Integer N
(= 1IDEmp) N (= 1Name) N (= 1Birthday) N (= 1Salary)

Ngoai ra, rang budc toan ven thoi gian nay dwoc biéu dién trong logic mé ta bang cach bd sung thém céc tién dé
thuat ngi trong X. M4t tién dé thuat ngir bi€u dién mdt bao ham giira cac khai niém. Do vay, mdt rang budc toan ven la
dang phu thudc bao ham dugc bi€u dién trong logic mo ta thoi gian ALCQIT.

2. Phu thudc bao ham

Mot rang budc toan ven cho mot mé hinh ER D 14 phu thugc bao ham co thé dugce biéu dién trong co so tri thuc
twong Ung voi X bang mot tién dé thuat ngir co dang € £ D, trong do6 khai niém nguyén t6 xuat hién trong C, D twong
g v6i cc tén mién tri, tap thuc thé, hodc mdi quan hé trong D.

Viéc chuyén ddi c6 mot sy tuong mg gitra cac trang thai CSDL hop 1é ciia D va cac mé hinh cia co s6 tri thic
¥ dwoc suy ra. Viéc xuét hién cua sy twong img nay kéo theo mot su twong tmg giita cac giai phap cho viéc kiém tra
mot tinh chat trong mé hinh ER va viéc suy luan twong tng trong logic mé ta, va nguoc lai. Vi vdy, né ¢ thé khai thac
cac thu tuc suy dién trong logic mé ta dé kiém tra cac tinh chat cua lwoc d6 ER [4].

Vidu 3. Xét vi du dugc cho ¢ Hinh 2, viéc ma hoa cac rang budc toan ven nay, dugc biéu dién béng cac tién dé
thuat ngilt trong mot co so tri thuc X, nhu sau:

Manager E Qualified S (Employee M —Manager)
Rang budc trén thé hién rang tit ca cac nguoi quan 1y ¢6 du diéu kién sau khi ho da trai qua mot thoi gian 1a
nhan vién va khong phai la nguoi quan ly.
That ra, cac rang budc toan ven 1a cac phép suy dan logic tir £z U Z;¢, ching han:
Zrr UZc E Project E 3(act™ o emp). -~Manager
Rang budc trén thé hién ré‘mg mdi dy 4n ¢6 tOn tai mot nhan vién 1am viéc cho du 4n d6 ma nguoi nay khong
phai 1a nguoi quan ly.
ZprUZcEManager=( '3 (emp eact).Project

_Rang bugc trén biéu dién rang moi ngudi quan 1y can phai c6 thoi gian 1am viéc trong qua khir cho mot du an
(c6 thé 1a mot du an khac).
B. M0 hinh héa m6 hinh ER thoi gian tudng minh

) Nhu d3 biét, moé hinh ER thoi gian theo cach tiép can tuong minh vira gitr lai nglr nghia phi thoi gian cho cac
cau trac ER thong thudng, mat khac n6 con bo sung céc cau tric médi cho phép bi€u dién cac tap thuc thé, cdc modi quan
hé thoi gian va cac phu thude thoi gian gitta chung [5].

. Trong phan nay, dé xuat mot phuong phap hinh thire hoa dé mo hinh héa mo hinh ER thoi gian tuong minh
bang cach st dung cdc rang budc don gian d€ dinh nghia cac cau trac phi thoi gian va thoi gian, vi vy duy tri dugc kha
nang tuong thich huéng lén. Logic md ta thoi gian ALCQIT c6 the bi€u dicn duge md hinh ER thoi gian tuong minh,
trugce tién la dp dung cac quy tac chuyén doi ¢ phan truée (m6 hinh héa cho mé hinh ER thoi gian khong twdng minh)
va sau do6 thém céc tién dé dé phan biét gitra cau trac thoi gian va phi thoi gian. Sau day la mét s trinh bay vé cac tién
deé bo sung d¢ ma hoa cho mo hinh nay.

1. Tap thuc thé va mbi quan hé thoi gian va phi thoi gian

Nhu dé trinh bay ¢ trén, trong mét m6 hinh ER thoi gian tudong minh céc tép thuc thé va mdi quan hé gom c6
ciu trac phi thoi gian va céu trac thoi gian, vi vay khi mo hinh hoa chiing ta c6 thém cac tién dé bo sung dé 1am rd
thudc cu trac nao nhu sau:

" MJi tap thuc thé E phi thoi gian dugc biéu dién bang tién dé sau:
P(E) E (~P(E)) N(~P(E)) - tiuc la P(E) = ~*P(E)

Tién dé trén cho thiy rang, bit ctr khi nao tap thuc thé 1a dung, néu nhu tap thuc thé d6 phai ding & moi thoi
diém trong qué khtr va trong lai. That vay, cac tap thuc theé phi thoi gian ¢ mot thoi gian song toan cuc.

= Mt khéc, néu tap thuc thé E 1a tap thuc thé thoi gian thi dugc biéu dién:
®(E) E (IT=@(E)) u (07 =d(E))
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Tién dé biéu dién rang c6 mot thoi diém trong qua khir hodc trong twong lai ma cac thuc thé ton tai. That vy,
cac tap thuc thé thoi gian c6 mot gidi han vé thoi gian song cua tap thuc the.

Tuong tuy nhu cac tap thuc thé, cac mbi quan ciing c6 tién dé dé phan biét giita hai cu trac phi thoi gian va
thoi gian.

" Mbi mbi quan hé R phi thoi gian bic k giita cac tap thuc thé Ey, ..., E, ma R dugc két ndi boi k vai tro Uy, ..., Uy
thi dugc biéu dién bang cac tién dé thuat ngir sau:

®R) £ (~®[R) N(~P(R))-ticladP(R) = ~*d(R);
®(R) £ (=1~OWU)) N .. NE=L~d(U))

® Néu mdi quan hé R 13 mdi quan hé thoi gian, thi dwgc phan biét bang tién dé thuat ngit nhu sau:
SR)E(H—d(R)) U(TD(R))U~( (=1 ~*¢(U1)) M..m (=1 ~*¢(Uk)))

Vi du 4. Xét mo6 hinh ER thoi gian 6 hinh 4.
@\ IDDepart >

Firstname (1.1) bein belg (1L.N)
Employee Belong-to Department

) o.N) (1.5 (1N

emp refor
pro

éoﬁt

Amount

sal

E‘I'O;I_;_pa Responsiblefor pro-pet
W : 1N
Work-period

act

(1.N) reby

Enddate

(L1)
man pj ;
Manager ) Manages @

(L1

Ranke > CStandate > (_Type

Hinh 4. Mot vi du vé mo hinh ER thoi gian [4]

Dua theo nhu Hinh 4. Tap thuc thé Department c6 thé duoc coi 1a mot tap thuc thé phi thoi gian, vi co cAu td
chtrc cia mot doanh nghiép khéng thay ddi qua thoi gian, trong khi tap thuc thé Manager c6 thé duoc coi 1a mot tap
thuc thé thoi gian, vi ngudi quan 1y c¢6 thé thay ddi qua thoi gian. Do do, ta c6 tién dé& dé phan biét 1a tap thuc thé thoi
gian hay phi thoi gian duoc bd sung khi biéu dién cho tap thuc thé Department va Manager nhu sau:

Department E (~*Department) N (~"Department)
Manager E (0*-~Manager) U (0" —=Manager)

Véi vi du dang xeét trong Hinh 1 va Hinh 4; mbi quan h¢ Worksfor la mdi quan hé thoi gian, mdi quan hé
Responsiblefor m6i quan h¢ phi thoi gian, do d6 ta c6 céc tién dé phan biét sau:

- Mbi quan hé phi thoi gian Responsiblefor
Responsiblefor =  (~*Responsiblefor) 1 (~ Responsiblefor);
Responsiblefor £ (=1 ~"reby) N(=1~"refor)

- Mbi quan hé thoi gian Worksfor
Worksfor E (0T -Worksfor) U (0" =Worksfor) U —((= 1~*act) N (= 1 ~*emp))

Viée str dung kha nang suy luan cua ALCQIT co thé hd trg cho nguoi thiét ké CSDL nhén ra céac tinh chat phu
hop v6i luge do ER thoi gian:

- Tép thuc thé con ctia mot tap thuc thé thoi gian 1a tap thuc thé thoi gian.
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- Tép thuc thé con cua tap thuc thé phi thoi gian va tap thuc thé cha cua mot tap 'Ehl.l’C thé thoi gian hodc tap thl_rg
the thoi gian khong twong minh c6 the 1a tdp thuc thé phi thoi gian hodc 1a tap thuc thé thoi gian hodc 1a tap thuc thé
thoi gian khong tudng minh.

- Tép thuc thé cha ciia mot tap thuc thé phi thoi gian 1a tap thuc thé phi thoi gian.

- Mot luoce db 1a khong nhét quan néu c6 mot tap thuc thé trong toan bg tap cac tap thuc thé con roi nhau 1a tap
thuc thé thoi gian.

- Céc tap thyc thé tham gia véi cac mbi quan hé phi thoi gian ¢ thé 1a tap thuc thé phi thoi gian hodc tap thuc
thé thoi gian khong twdng minh.

- Cac tap thuc thé tham gia voi cic mdi quan hé thoi gian hay cac mdi quan hé c6 yéu td thoi gian khong tuong
minh ¢6 thé 1a cac tap thuc thé phi thoi gian hodc 1a thoi gian khong tuong minh hodc 1a tap thyc thé thoi gian.

Chéng han, ta xét vi dy sau dé cho thiy sy dung dén trong t6 chirc so dd cho viée sir dung ca tap thuc thé phi
thoi gian va tap thuc thé thoi gian, ching ta xét sy twong tac gitra cac tap thuc thé thong qua cac mdi quan hé IS-A.
Chung ta gia st rang c6 mot moi ‘quan h¢ IS-A gitra mot tap thue thé phi thoi gian £, va tap thyc thé thoi gian E,. Mo
hinh ER thoi gian dugc chuyén ddi sang co s tri thirc sau day 1a khong thoa mén:

PE) E (~DE)) N(~D(E))
®(E,) £ (UF=d(Ey)) U (07=d(E,))
®(E;)) £ D(Ey)

Vi vy, mot tap thuc thé phi thoi gian khong thé 1a mot 16p con cia mot tap thuc thé thoi gian, didu nay luon
dung v6i quan hé phén loai (taxonomic relation) c6 trong mé hinh ER thoi gian. Diéu nay c6 thé duogc giai thich bang
cach quan sat rang: néu mbi quan hé nay 12 IS-A c6 mot thé hién, goi 13 a, ching han a 1a thé hién E, va E, tai mot thoi
diém nhét dinh £, — dugc biéu dién bang cac tap ky hiéu sau day: {a: E;, a: E3}t,- Theo phat biéu cua tién dé thoi gian
cho E,, tai mét thoi dicm la 7, thi the hi¢n a khong phai la cua E; - {a: =E,},,. Mat khac, vi E} 1a mot tap thuc thé phi
thoi gian, thi thé hién a 1a ciia E, & tht ca cac thoi diém, va dic biét tai thoi diém ¢, - {a: =E,, a: E; },,. Theo mdi quan
hé phan 16p, s& cho biét rang a 1a cta £, tai ¢, - {a: =E,, a: E;, a: E}e, Diéu nay cho thay, ci a 1a cia E, va a khong
phai la cua E, déu tai ¢, d6 1a mot mau thuan.

Tir nhitng nhan xét d6, dé dang dé hiéu 1y do tai sao c6 nhitng h¢ qua sau:

P(E,) E{(THad(Ey)) U (T7=®@(Ey)), P(Ey) E ®(Ey)} E ®(E) E (TH=d(Ey)) U (T7=P(Ey))

P(Ey) E{(~@(E)) N(~ P(ED), P(Ey) E P(E)} F P(Ey) E (~TP(E) N (~ P(Ey)

nghia 14, tit ¢ cac tap thyc thé con cia mot tap thuc thé thoi gian phai 1a tap thyc thé thoi gian, va mot tap thuc
thé cha ctia mot tap thuc thé phi thoi gian phai 1a mét tap thyce thé phi thoi gian [4].

2. Céc thudc tinh c6 yéu t6 thoi gian

Tai nhitng thoi diém khac nhau, mot tap thuc thé co thé c6 cac gia tri khac nhau cho cung mét thude tinh.
Nhimng thudc tinh nay né dugc két hop véi thoi gian hop 1¢, hay noi cach khic d6 1a nhing thudc tinh co yéu té thoi
gian. Do viy, dé mo hinh hoa cac thudc tinh ¢ yéu thoi gian ngoai viée ap dung cic quy tic chuyén dbi cho thugc tinh
da dugc dua ra trong phan mo hinh hoa mo hinh ER thoi gian khong tudng minh, thi con c6 thém mét so tién dé thuat
ngit dé phan biét gitra thudc tinh khong ¢ yéu t6 thoi gian va thudc tinh c6 chira yéu tb thoi gian.

Mot tap thuc thé E (twong tng mbi quan hé R) c6 cac thudc tinh A4, ..., 4, va voi:

™ Moi thudc tinh 4; (sao cho A; € {A;, ..., Ap}) 1a thudc tinh phi thoi gian cia tap thyc thé £ (twong tmg véi moi
quan h¢ R), thi tién dé thuat ngtr dugc thém vao nhu sau:

Q(E)C (=1~0(4))
tuong ung PR)CE (=1~D(4)

" Mdi thudc tinh 4; (sao cho A; € {A4, ..., A,}) 1a thudc tinh thoi gian cua tap thuc thé E (twong tng voi mbi
quan hé R), thi tién dé thuat ngir dugc thém vao nhu sau:

P(E)E ~(=1~DP(4))
tuong Ung P(R)E =(=1~"D(4)))

Vi du 5. Trong tap thuc thé Employee tir Hinh 1 va Hinh 4, ta thdy rang cac thudc tinh FirstName, LastName,
Birthday 14 cac thugc tinh phi thoi gian, Salary 1a thudce tinh thoi gian, nén ta c¢6 cac tién dé phan biét nhu sau:

Employee E (= 1 ~*FirstName);
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Employee E (= 1 ~*LastName);
Employee E (= 1 ~*Birthday);
Employee E —(= 1 ~*Salary)

3. Mai hoa rang budc ban s thoi gian

Trong mé hinh ER thoi gian theo cach tiép can tuong minh, ngoai rang budc ban sb (min, max) gan vao mot vai
tro dé gidi han so luong ca thé ciia moét tap thuc thé duge phép tham gia thdng qua vai trd cua quan hé, con c6 rang
budc vé thoi gian song cua tap thyc thé doi véi moi quan hé dugc biéu dién bdi cap ban so (min;, max;) trén vai tro tu
tap thuc thé dén moi quan hé. Vi y nghia 1a trong sudt thoi gian thuc thé ton tai, moi thuc thé e € E s€ cd quan h¢ véi
toi thi€u 1a min; phan tir va toi da 1a max; phan tir cia moi quan hé R.

Gia su, gia tri n, m twong Gng véi gié tri (min,, max;) trong rang budc ban s vé thoi gian séng cua tap thue thé
d6i v6i moi quan hé , va:

" Néu n # 0 thi ta c6 tién d& thut ngir sau:

®(E) E (= n(®U;)) .Fd(R)) véii € {1, ..., k} va k1a bac.
" Néu m # oo thi ta c6 tién d& thudt ngit sau:
®(E) E (S m(dUY)) . *"P(R)) voii € {1, ..., k} vakla bac.

Vi du 6: Gia sir rang nguoi quan 1y trong‘su(*)t thoi gian ton tai dd quan 1y it nhét 1a 1 dy 4n va nhiéu nhat 1a 5 du
an. Vi rang budc ve thoi gian song nay ta cé bieu dien nhu sau:

Manager E (= 1man™.[*Manages) N (< Sman™.[*"Manages)
IIL. UNG DUNG LOGIC MO TA TRONG MO HiNH HOA MO HINH TIME-ER

Trong phin nay, bai bdo s& tién hanh m6 hinh héa m6 hinh TimeER béng logic mé ta. Nhu di gioi thiéu ¢
phan trén, mo hinh TimeER (Hinh 5) 1a mé hinh ER thoi gian theo cach tiép can twong minh. Vi vdy, dé mo hinh hoa
mo hinh nay ta phai sir dung cac quy tic chuyén doi trong cho mé hinh ER thdi gian tuong minh, hay néi cach khac ta
phai tng dung ca dinh nghia chuyén d6i & phan 2.A va céc tién dé bd sung dé phan biét cau trac phi thoi gian va thoi
gian & trong phan 2.B.

Xét md hinh ER thoi gian duoc biéu dién boi Hinh 4. Néu ta biéu dién md hinh nay bang mé hinh TimeER thi

ta duoc so d6 nhu sau:
NameDep
belg(1,N)

IDEmp

(1) ben

Employee Belongto

refor

Responsiblefor

reby

Worksfor VT

Hours/week

(3 (1.1)

Tanager LS (5] maﬂ\v{ VT P Project
M Manages V
(1.1) (1.1}
Startdate

Hinh 5. Mot vi du v& mé hinh TimeER

Budget

i

Rank

V&i mé hinh TimeER ¢ Hinh 5, gia st cac thudc tinh ctia cac tap thuc thé va mdi quan hé trong mé hinh nay
twong Ung vdi cac mién nhu sau:
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Bang 1. Cac mién tuong tmg cho céc thudc tinh trong Hinh 5

Tap thuc the Thudc tinh va mién twong tng
hoic moi quan hé
IDEmp.String, FirstName:String, LastName:String,
Employee Birthdaiz:Datef Salari: Integer} ¢ ¢
Manager {Rank:String}
Department {IDDepart:String, NameDep:String, Locations:String, Profit:
Integer}
Project {IDPro:String, Budget: Integer}
Belongto ljoindate:Date}
Worksfor {Hours/week:String}
Manages {Startdate:Date, Type: String}

Md hinh h6a mé hinh TimeER (Hinh 5) bang ham chuyén d6i ® tir mé hinh TimeER sang co s6 tri thirc Z. Ta
¢6 co s0 tri thirc X nhan dugc tir phép chuyén doi nay gom:

Tap cac khai niém nguyén t6 ®(A) = {String, Integer, Date, Employee, Manager, Department, Project,
Belongto, Worksfor, Responsiblefor, Manages}

Tap cac vai trd nguyén té ®(P) = {IDEmp, FirstName, LastName, Name, Birthday, Salary, joindate, IDDepart,
NameDep, Locations, Profit, Hours/week, IDPro, Budget, Startdate, Type, Rank, emp, act, bein, belg, refor, reby, man,
prj}

Tap cac tién d& thuat ngit ciia X nhu sau:

® Cac tap thuc thé va cac thudc tinh cua chung

Employee E VIDEmp. String N VName. (VFirstname. String N VLastname. String N
(= 1Firstname) N (= 1Lastname)) N VBirthday.Date N VSalary.Integer N
(= 1IDEmp) N (= 1Name) N (= 1Birthday) N (= 1Salary)
Department = VIDDepart. String N VNameDepart. String N (= 1Locations. String) N
VProfit.Integer N (= 1IDDepart) N (= 1NameDepart) N
(= 1Profit)) N (== 1Locations. =String)
Project & VIDPro.String N VBudget. Integer N (= 1IDPro) N (= 1Budget)
Manager © Employee N VRank. String N (= 1Rank)
® Cac moi quan hé va cac thudc tinh cta chiing
Belongto C Vjoindate. Date 1N (= 1joindate)
Worksfor E VHours/week. String N (= 1Hours/week)
Manages = VStartdate. Date N VType. String N (= 1Startdate) N (= 1Type)
® Cac mbi quan hé vdi cac vai tro lién két giira cac mdi quan hé nay va cac tap thuc thé
Belongto £ Vbein. Employee M Vbelg. Department N (= 1bein) N (=1belg)
Workfor E Vemp. Employee N Yact. Project N (= 1lemp) N (= lact)
Responsiblefor E Vrefor. Department N Vreby. Project N (= 1refor) N (= 1reby)
Manages E Vman. Manager N Vprj. Project N (= 1man) N (= 1pryj)
® Cac rang budc phi thoi gian
Employee E (= 1bein™.Belongto) N (= lemp~.Worksfor)
Project & (= 1prj~.Manages) N (= 1reby~.Responsiblefor) N (= lact™.Worksfor)
Department = (= lbelg~.Belongto) N (= 1refor~. Responsiblefor)
Manager E (= 1lman~.Manages)
® Khoa cua céc tap thuc thé

Employee E (= 1 ~"IDEmp)
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TCE (£ 1IDEmp~.Employee)
Department E (= 1 ~"IDDepart)
T E (£ 11DDepart™. Department)
Project E (= 1 ~"IDPro)
T E (£1IDPro™.Project)
® Phan biét tap thuc thé phi thoi gian va thoi gian
Employee E (~*Employee) N (~"Employee)
Project E (~*Project) N (~Project)
Department = (~*Department) M (~~Department)
Manager E (U*=Manager) U (U"=Manager)
® Phan biét mi quan hé phi thoi gian va thoi gian
Belongto = (~*Belongto) N (~~Belongto)
Belongto E (= 1 ~"bein) N (= 1 ~"belg)
Responsiblefor E (~*Responsiblefor) 1 (~"Responsiblefor)
Responsiblefor © (= 1~"reby) N (= 1 ~*refor)
Workfor E (U*=Workfor) u (0" =Workfor) U —((= 1 ~*act) N (= 1 ~*emp))
Manages E (UT=Manages) U (0" =Manages) U =((= 1 ~*man) N (= 1 ~*prj))
® Thudc tinh ¢6 yéu té thoi gian va thude tinh khong c6 yéu tb thoi gian
Employee £ (= 1 ~*Name).((= 1 ~*FirstName) N (= 1 ~*LastName)) N (= 1 ~*Birthday)
Employee E —(= 1 ~*Salary)
Department E (= 1 ~*NameDep) N (= 1 ~*Locations)
Department & —(= 1 ~*Profit)
Project & (= 1 ~*Budget)
Manager = (= 1 ~*Rank)
Belongto & (= 1 ~*joindate)
Worksfor E (= 1 ~*Hours/week)
Manages E (= 1 ~*Startdate) M (= 1 ~*Type)
® Rang budc vé thoi gian song
Manager E (= 1man™.[I*Manages) N (< 5man™.[1*"Manages)
IV. KET LUAN

Trong bai bao chiing t6i da trinh bay viéc biéu dién cic md hinh ER thoi gian khong tuong minh va tuong minh
bang logic mé ta thdi gian. Ngoai ra, chung t6i dd b sung viée biéu dién cac thudc tinh da tri va phirc hop trén cic mod
hinh ER thoi gian bang céc tién dé bao ham trong logic mé ta. Va véi cac phuong phap co duoc, bai bao ciing trinh bay
mot ing dung cua logic mo ta d& mo hinh héa cho md hinh TimeER.

Bén canh do, trén thyc t& van con nhiéu van d& mé rong trong 1y thuyét vé logic mé ta va ing dung ciia n6 trong
linh vuc CSDL. Vi vy, theo huéng nghién ctru nay, ching t6i sé& tiép tuc str dung logic mé ta dé biéu dién cic mé hinh
CSDL c6 yéu t6 thoi gian, d6 1a mé hinh CSDL quan hé va mo hinh CSDL huéng ddi twong.
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THE PERFORMANCE OF TIME-ER MODEL BY DESCRIPTION LOGICS
Nguyen Viet Chanh, Hoang Quang

ABSTRACT - The relationship between Description Logic (DL) and database is quite close. Indeed, the needs of the building
systems that can both manage a database and knowledge representation are really necessary. A description-logic based knowledge
representation system is not only the knowledge management, but also provides a standard framework which is seen to be close to
the language used to represent the Entity-Relationship model (ER model).

On the other hand, the temporal ER model is used to model the time aspects of the conceptual database schema. Thus, the problem
of the use of description logic to express temporal ER models is really useful for modeling the conceptual data models. Based on the
temporal DL, Alessandro Artale et al (2011) presented temporal ER schemas and integrity constraints in the form of complex
inclusion dependencies. The paper approaches the representation method of Alessandro Artale and proposes mapping multi-valued
attributes in the temporal ER model to DL. Description logic application in TimeER modeling

Keywords - ER model, Temporal ER model, Description logic, Temporal description logic.



