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) ) (temporal
view). , , (materialized
view), )
[l], . [2]
chronicle , ,
; [3.4] , ,
, backlog ,
differential : [5] NOW ,
(6] :
* : 2000-09-28; : 2001-03-12
(1973 ), (1936 ),
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1
11

TS={to,t1,..  tiyen .} , < , ,  Prs={c|ccTSOU{NOW}
N2} NOW )

T=[start,end), starte Prg,endePrg,  Start<end.
U, ={A1,A2,...,A”A} ) ) T ) Uy
v Uy T .
Ry Rur=(4,K,DOM).

(1) 4AT} AcUy.

(2 KAT} . KU{T}—4, , KcA.

(3) DOM : AU{T} > U, W{[ Py, Py)} Aed . DOM(A4.,R,)  .Up

T Prs.
rur Ryr=(4,K,DOM) .
tur  Ryr=(4,K,DOM) g AT > U, O{[ P, Prs)}
4, €4 A; DOM (4;,Ry,) .T Prg
, INF
R(ay,a5,..a,,T) R(ay,ay,...,a,,T") , a,,dy,...,4, T T
12
, 5 . (difference) (union) (projection)
(selection) (join) RS S v Ay, A,
, r.A r A

h(R, ¥\t A)={rT|3reR:rA=r'" " AnrTnt' #J} .

e selection o,(R)={r|reRnA p(r)}, P

* projection 7 4(R) = coalesce(r’y (R)) , 7" (R) ,coalesce

o difference R-S={(rdz,c)re Rnc=rT—h(S,r,rT,A,) nc# D} . , A=Ay

eunion RUS =coalesce(R\U" S) \ um ,coalesce

e join

13

AR:AS .

Re<, S={(rd;,sds,c)|lreRnseSAp(r,s)nc=rTnsT rc#},

Tablel The definition of temporal operation

1

Temporal operation

Mathematics expression

equals (a.f) B(a)=B(P)rE(a)=E(p)
overlaps (o, f) B(a)<B(S)AE(c)=B(B)AE(2)<E(f)
OVERLAPS(2,) (B(a)2B(B)AB(2)<E(A)v(B(2)<B(AAE(2)2B(S))
contains (a,f) B(a)<B(P)AE(a)>E(p)
meets (a,f) E(x)+1=B(p)
, [7] 13 equal s,overlaps,overlapped-by,contains,during,proceeds,follows,
before,after,start,end,started-by,ends-by. 1 ,
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OVERLAPS. o,f8 , B.E
2
2.1
2 R V= TC{ ENAME ,SALARY start ,end} (G(smnzNOW—s_vear)R) . 1998 12 25
) 2, V 3, NOW .
1999 3, R (TOM,15K,06/01/97,01/01/99),(TOM, 20K ,01/01/99,NOW),
4,
4 ) 1 ) 3 3
R (TOM,15K,06/01/97,01/01/99) , 1
, (TOM,20K,01/01/99,NOW)
Table 2
2
ENAME SALARY Start End
TOM 10K 01/01/91 05/01/92
TOM 20K 01/01/94 06/01/96
TOM 10K 06/01/96 12/31/96
TOM 15K 06/01/97 NOW
Table 3 Table 4
3 4
ENAME SALARY Start End ENAME SALARY Start End
TOM 20K 01/01/94 06/01/96 TOM 10K 06/01/96 12/31/96
TOM 10K 06/01/96 12/31/96 TOM 15K 06/01/97 01/01/99
TOM 15K 06/01/97 NOW TOM 20K 01/01/99 NOW
(1) ,
) op(...R,..)cop(..,RUR',..) )
, , RUR
,R-R'
2 . , 1998 12 25 R (TOM,20K,01/01/94,
06/01/96) , 1999 1 3 , ,
NOW, , )
2.2
221
O(R,,....R,) R,,....R, ) )
( 1 il
- ) ( )s
( ) : ( )
( )
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R,‘ h 17} ) ( ) VR' ARi ’ VR' AR[
VR(  AR),
R a t,=R a V'R ®AR, ic(...n), )
@ e o V'R, AR,
VIR A(R a t)=V'R, ,
AR N(R, a 1)=@. 2
@ n
V'R NAR =0, , ,
, . 0 op,
op(Ry,....R, —=VR,....R))a t,=0p(R,....R,,....R, )&t 1,V ¢, ® Mgy, 3)
op(Ry,...,R, VAR, ...,R,)& t,=0p(R;,...,R;,....R,)&A Ve, @A gy .
Ve, Ag (Vie, Aey) Ry,...,R, VR, (4R)) : op(R,,...,R,)
Vie, Aep (Vie, Aeg) ,
Vier Aep(Viey ey, o( ),
4, :
Qat,=0at; NO® AQ . 4
5 , 1 , 2
2.2.2
() ,
o, Roc, T={r|Irit:reRnteT A p(r}.
1) R: VR (4R) R « ) : ( ):
V& =R Copipiapssir sarnsiy=s2.sp) YRA €=V €=VR, ®)
V' =R % opppripsorr sernstase) AR 476 =V e U AR, (6
1. T 1 314, 1
$2.T $2.4, 2 , , VR AR
R .
2 74 (R): , )
Viep =7 ,(R) C OVERLAPSSLT S2.T)ASLA=82.4) ¥ I, )
Aep =7 4R OC ($1. 4=$2. 4) A—equals ($L.T $2.T) VR) -7 4(R).
Vi =7,4(R) C oyERLAPS LT $2.1) (8L As2.4) AR ®)
Agp =1, (R OC ($1.4=$2. A\ \OVERLAPS ($1.T $2.T) AR U 4R).
@) 8 4 R
(©)] RUT: ,
Voer =(RUT) Copprapsrrserinra-se i) YROVR @1 s2.1) 861 4-s2.40) ] ©)
A ep =V g, —VR O (91, 482,y )r—equals(SLT $2.7) 1 *
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Vig,=(RUT) O OVERLAPS (SLT $2.T)A(SL.Ay=52.49) AR, (10)
A ey =ARUV g,
V'eg ; A'ep AR
) AR .
R T , (9 (100 RT T
4) R-T: R-T , {(Scott,30K,[3,8])}—{ (Scott,30K,
[4,5])} { (Scott,30K,[3,4])}  {(Scott,30K,[5,8])} . RT
) R :
Vg, =(R-T) O OV ERLAPS(S27 SLT)AGL 4-82.45) Y I A E = 9, (11)
Ae, =(AR-T),V'g, =C. (12)
AR , R , R-T
R y AR
VR , VR-T ,
VR
T
Ve =((R-T) OC meets($1.T,$2.T) A($1. 4=$2.4) vT) O equals ($1.T $2.T)A(SL. A4 =$2.45) R, (13)
Aep=(V e (VT OC meets(SLT,$2.T) A(SL. 4 =$2.45) Vier)®(R OC ($1. 4 =$2. 4p) nequals ($L.T $2.T) vT).
Ve R vT ) ,
Ae; , 1 vr vr
2 R vT
AT
Vie, =(R-T) O OVERLAPSGLT $2.7)A (8L Ay -52.4) AT s (14)
A, =VTg, —AT.
(%) o,(R): . , VR (4R)
R ( )s ,
Vie,=0,(VR), A7&,=0, (15)
Vie, =0, A'ex=0,(4R). (16)
(6) Re<,T: R ( ):
Vigp=VRe<, T, d& =0, (a7)
Viey,=0, Negp=(AR><,T). (18)
T R
2.2.3
) NOW,
, 5 ) )
(5~ (10 . (19~ (18)
(1) o,(R):
Var=Verpe, o @00 a i a ok (15)

A6 =0 a iy a ay(R=VR).
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+o
VEr=0( a patp a

Ag,=4° @ R (16)
ER=A ER(pey a1y PO @ ap @ )it
7V—‘9R(p(—p a 1) V75}? p pattl*
()] Rp<,T:
0 o-
Ver=V erpep a n ORPG a o a o) 1 17)
A e =(R=VR)>(, a wnp a o -
ViR =RP<, a oy a o 1 (18)
Tl AT A
A gp =4 ER(pep a fz)GL)Rl><1Hp a ap a 1) L-
G~ 14 (15)-~ (18) 5
3
1 ( ) ’ ’ ’
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Abstract: An important use of data warehouses is to provide historical information by temporal views. Because
it makes temporal extension to traditional relation data model, the materialized temporal views may be needed
updated not only when base relations change, but also as time advances. So presently the research results for the
non-temporal views are not applicable for the temporal views, and also the existed temporal view maintaining
techniques are not appropriate for the data warehouses. Based on a historical relational model, according to the pure
deletion and pure insertion concept, the change propagation are presented in this paper computation in relational
algebra format for the five primitive historical relational operators. The incremental computation of temporal views
defined by the five operators can be obtained by iterative method. At the same time, the pure insertion and the pure
deletion concept accepted by this paper can be used in the temporal view maintenance under other historical
relational model.

Key words: data warehouse; tempora operation; view maintenance; historical relational schema; incremental
computation
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