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Abstract Data model is the main clue of trends in database technology,and tempoaral data model is the core and basis
of temporal database system. This paper discussed preliminarily some basic elements of data model in accordance with
the status quo of temporal data model, made a temporal data model formalized, and further made a formal languages
model of this temporal data model based on formal languages theory and denotational semantics method of formal se-
mantics. By the formal languages model this paper defined some formal semantics rules for all kinds of temporal integrity

constraints,and deeply analyzed inherent temporal semantics relationships of temporal data model, which provides an ef-

ficient and convenient formalization theory framework for studying temporal data model.
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% (B is TimeInvariant Key of ET=1:nSch(E,SCH) A ((B=
attOf (Entity Type E has Ap) A Y ¢ , ¢; € [ Entity Type
E--I(([B]l=¢#[Bl=>t=1 NIN({d g V (BC
attOf (Entity Type E with T, has Ap) A Vi, €e¢
[Entity Type E---I(T [T, 1—=t[B]=9 [T.1> [ Bl=>
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attOf(Entity Type E has Ap) A Y&, t; € ¢[Entity
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VTE, D))V (BZ attOf (Entity Type E with T, has
Ap) A VY t: ,2; €l Entity Type E--1((JI T,1—#[B]=
NT, I, BI=>A T, 1->t; =91 T,1—>1,) AN[E. VTE,,
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(BES artOf (WeakEntity Type E with T, has Ap) A
Vtist; € ¢[Weak Entity Type E--1 (T [T, 1~
Ublewrnep t:[SE' J=T [ T,1- Uz cammr t; [SE' D)
NI >4 Bl=9 1 T. 1> BD=>7 [ T.1>t=9
[T1—4>) ALE VIE,,E VTE, IS [ U esmne.n
E'.VTE,, Us' esrroe.0 E'. VTE.])) a9
BLRSEHMEY R WEIC 1, 55 LB Partial Key
B BEE EWFELSIUR EKE B VT 9#TEE, B
[E.VIE,,E. VTE. JS[ UR esmmoz.n E'. VIE,, U crmoe
E'.VTE.],

¢ 1B is Foreign Key of E1=inSch(E,SCH) A 3S€ Ep
(inSch(S,SCH) AB€& {S. SPK,S. TIK,S. TK}) A
((B&artOf (Entity Type E has Ap) A Y ¢t € <[Entity
Type E--1((¢[B] is NulD) V (:[B]=¢[S. K],K €
{SPK, TIK, TK}))) V {( B& attOf (Entity Type E
with T, has Ap) A V¥ ¢t € <[Entity Type E---1((T [ T.1
—-[Blis Nul) V (F [ T,1—>:[B]=9 [ T,1>:[S.
KP»» 20)

AEHEES R TR EAR RIC & XAMEHHEZEE

SIHHN,S. SPK, S. TIK,S. TK A RIRRBRE S 8
F5 NRIAERB 5N,

%€ [B is Inherent Attribute of E1=:nSch(E,SCH) A ((B
C artOf (Entity Type E with T, has Ap) A ([ B.
VTA,,B. VTA,J< [E. VTE,, E. VTE, ) A ({B.
TT,,B. TT.J<[E.VIE.,,E.VTE. ) A ((E. TT,,E.
TI}];.[E. VIE,,E.VTE,]) en

B ST LR IC B ASEIE R A I ARARL, 5K

RN VT DAREE VT T8 Fad, N SEEERT
HEES, RS TRY TT WRHREE VT BTHE.

% [Entity Type E, IS_A E; has Apl= A =1, inSch(E;,
SCH) A ((E.. VIE,,E\. VIE,]<[E,. VIE,, E,.
VTE. ) ACattList(E;) SAp) @2

% [Entity Type E;, IS_A E; with T, has Apll= Ai-1,z2in-
Sch(E:, SCH) A ([E. VIE,, Ei. VIE. 1C [E..
VTE,,E;,.VTE, D AT [T, 1>artList(E;) ST [T, 1
—Ap) (23)

% [Entity Type E HAS_PART OF E; ,E,,**,E, has Ap]
=inSch(E,SCH) N\ \<i<.inSch (E; , SCH) N (E.VIE
= UicnEi. VTE) A (U 1cecuattList (E )& Ap) (24)

% [Entity Type E HAS PART OF E,.E;, -, E, with T
has Ap 1= inSch(E, SCH) A 1<i<ainSch (E;  SCH) A\
(E.VTE=U1<i.E:. VTE) A (U1 (T I T, T—>az-
tList(E;)CT (T, 1-Ap) (25)

AP EHEX IS AP Yygih, T3k VT R EHE VT

BT, I AL LRk AR BT A R e R A AR , TR T
B A B gk 7R R 4k BB A4S, (BT B R . HAS
PART_OF"™ #L £ 5 )5 8 50 44 4k 7K 2 JF SE 4 i B A5 4 4
44 R S A i BT SRR 3L M R — A~ B — SR, B
A REEARR R SSERSES.

¢ [Entity Type E: Generation Production E; with T,1=
A i=1,2inSch(E; ,SCH) A (T [T, +11=E, =J [T, 1—
ED (26)
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€ [Entity Type E, Generation Transformation E, with T, 1
= Ni=1,2inSch(E; , SCH) A (T[T, +11-E;#J [ T.]
—E) AT IT,+11->E is Nul) @D

FF B E X5 AN GC A4 MRk = 4 BARE

T ARABIRSE MR 4R W AT 43 4 AR GP 3R A2k Rk
GT Z3Rmi%, BIE A B Wk, E 1 FiR, 28E g m”
BRR A BRI B Sek, T 5 30 0k 2 BT 7E Bt A 008 P P 4R
B REAMRERLA, BARMNBNSERNIAR,TIT.+
1IRARITITINT -2, E8 1 FFH GP 5 GT ERB A
HIREY, IR K45 A BARELk,

% [ Snapshot Participation of E in R is(min, max)]=in-
Sch(E,SCH) A inSch(R, SCH) A\ (EE€ entPar(R) A
(min<entNum(R)<<max) ANAT(d g)) (28)

% ['Valid Time Participation of E in R is[ min, max]]1=
inSch(E,SCH) A inSch(R, SCH) A\ (E€ entPar(R)
A (min<entNum(R)<max) A[E. VTE,,E.VTE,])

¢1))

% [Participation of R to E is disjoint, totall=1inSch (R,
SCH) A inSch(E,SCH) AN E€ entPar(R) A JE; €
entPar(R) inSch(E;, SCHO AV € Qye V& € Orr
QE1S UEiea.zParm)eﬂ_Eﬂtity Type E; IS A E---13¢ €¢
[Entity Type E---1:[sE; 1=#[sE]) A V t € [ Entity
Type E---13 € UEiEauPar(R) e[ Entity Type E; IS A E
< NGLsE]=¢[sE: D A VE,,E; €entPar(R)— 31,
€ [ Entity Type E; IS_A E---1z; € [ Entity Type E; IS_
AE- 1G5 At [sE 1=t sE; 1) (30>

% [Participation of R to E is disjoint, partiall=inSch(R,
SCH) N inSch(E, SCH) AN E€ entPar(R) A JE; €
entPar(R)inSch(E;, SCHY AY ¢ € Dy VI € Drr
(Yie UEiEmzPar(R) ¢[Entity Type E; IS A E---13¢ €¢
[Entity Type E---1C:[sE; ]=2[sE]D) A VE;, E; € ent-
Par(R)— 3t; € ¢[Entity Type E; IS_A E---1, €¢
[Entity Type E; IS_A E--1G#jAu[sE]=¢
LsE; D) 3D

% [Participation of R to E is overlapping, total) = inSch
(R,SCH) A inSch(E,SCH) A E€ entPar(R) A IE:
€ entPar(R)inSch(E; , SCH) AV ¢ € Dy V & € P11
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BEE 2.3 BHAH BATHE (9
Hepatitis 1 1,16,6,3,5 1. 6991
Heart ~— 8,5,4 4, 8546
Tonosphere —— 18,24,4 8. 1760
Credit 2 2,3,8,6 12, 7890
Soybean 17,7.16,12 176”71’51!68’,1325”14’,2; ’ 11, 8171

BRE EARBFRRRGBELEERELNE
PR R LU R R E N ERIE . TOAXAA—FTR
B BE SR T — vt SRS R B X B HA TR TR 29 R 2 3L
ERTZREARSETEXRBHRBEARGE B, HEA
H—EEANRELEEE.

WY TFAZRELEREPHHERR, ERXAEAN
REOMHEH R XA RERRERREAR, FIIEXTRAE
BHARSETERRRNAMH LR, BRMNT—FHNT
.

2% W

[1] Pawlak Z. Rough Sets [J]. International Journal of Computer

and Information Science,1982,11(5);341-356

[2] Pawlak Z. Rough Sets [M]. London, UK: Kluwer Academic
Publishers, 1991

[3] HuX H, Cercone N. Learning in relational databases; a rough
set approach[]], Computational Intelligence,1995,11(2); 323~
337

[4) wRE BRE — N ENERER AR a T
%,2002,30(7):1086-1088

[51 Kryszkiewicz M. Rough set approach to incomplete information
systems[ J . Information Sciences,1998,112(1) :39-49

[6] Huang Bing, He Xin, Zhou Xian-zhong, Rough Computational
Methods Based on Tolerance Matrix [J]. Acta Automatica Sini-
ca,2004,30(3):364-370

[7] BH— BRE 508, 3. ETESEENIAR&ERELR
PR 000, YHEYLRL 2006, 26(11) : 2664-2666

(8] MW, TLH, —AREEGERRENRIELME LTI
FHAYLN FIBTST, 2008,17(7) 1 46-48

(9] REE RAGRERATEERERGBRIEAMEI M
TR5RH,2010,46(1):119-121

(EF 176 R)
Rc=a,d=b; pp RTFEURTRBED , MAMRFRLS
BETRL: p, RETEARSE5BRE. N2 5088285,
min,max B£EREE.
¢ [ Entity Type E; Dynamic Extension E, with T,] =
A i=1,2inSch(E; , SCH) A 3 ro1,70, € Role(T [T, +
11>r0, : E; #T I T, +11->r0, : ED) AT U T, + 11—
10y : B, €T [T, 1~>r0: : E1) 34
¢ [Entity Type E, Dynamic Evolution E, with T, ] =
Ni=1,2inSch(E;,SCH) A 3ro1,70; €ERole((T 1T, +
1T—=rop B, AT (T, +11>ro : ) AT [T, + 11—
10y : E, @7, [T+ 11701 :E1)) (35)
FIP B BT RE ARR AP BAR S RR T,
REWER . EERACRESHAN S ST BASISH
LW, BTE AR, WA 1 FRNRTEA hEBE KA
BB TR, AFHLHBRERIHUDEGEEAE
AR NBIIEHEEF AR TE, RAGAHAS, £ F
1R DEV, shEdt bRl TR EERS FE&, WA
AL B ShAS R B A3k
ERiF ETEAETHBAEECENERE LT
B, R 2% TimeER MR XA RRE, B L —MIP A Lat
PR TOM B HF NGB TR LTDM) . TE LTDMHE
WHLEE DTSSR R 7 MR, LR eB T
HIR P LR TEEAR SR BEAR EFREAR.
B EXTEREAR S5 TREARMETHR HEXLT
BRI B TEEARMIERE SN, WA T B S8E
BRI AR RIB AT B R A SRR TR R H T —
MEH BB RAIICHELRL . YTDMBERRIET B
ML ESBME, B LODOBBRERERRANTR/NES
ARETHEBERASIT SRR T —SHATENEE

. 204 -

WA, REEAR MR R AR EREBRAS TR LR E R
BEXMTHE T — 5 TIERRRENE.

B % X W

[1] Ak, o3 et b TM]. b5t B2 AR, 2009 5
38 :

{21 B, W/AE B A5G R ABE R RN MM U, Fe
K2 HREAL, 2010, 16-85

[3] Gregersen H,Jensen C S, Temporal entity-relationship models—
a survey[J J. IEEE Transactions on Knowledge and Data Engi-
neering,1999,11(3) ; 464-497

(4] %, 5%, BRE, 5 HEDR/EEERRRERNAL]L
RSN AR R 2004, 43(6) :62-66

[5] Gregersen H. The formal semantics of the TimeER model[C]/
Proceedings of the Third Asia-Pacific Conference on Conceptual
Modelling. Hobart, Australia: Australia Computer Society,
2006, 35-44 o

[6] Gregersen H, Jensen C S. Conceptual modeling of time-varying
information[ R], TR-35. Aalborg, Denmark: TimeCenter Publi-

~ cation, 1998

[7] "Combi C, Degani S, Jensen C S, Capturing temporal constraints
in temporal ER models[J]. Lecture Notes in Computer Science,
2008,5231,397-411

[8] McBrien P. Temporal constraints in non-temporal data model-
ling languages[J]. Lecture Notes in Computer Science, 2008,
5231,412-425

[9] Hoang Q,Nguyen T V. Extraction of TimeER model from a re-
lational database[J]. Lecture Notes in Computer Science, 2011,
6591.57-66

[10] Artale A, Franconi E. Foundations of temporal conceptual data
models[J]. Lecture Notes in Computer Science, 2009, 5600 10-
35



