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Abstract: This paper discusses the semantics on temporal variable “Now”, that is, “Now” may express the
meaning about “current”, “past” and “future” time in a valid time, and based upon this semantic analysis, the paper
studies the corresponding issues for determining the temporal value of “Now” and gives a formal algebra system on
the calculus of temporal relations.
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, 2004 03 10 , “2004-03-01 2004-03-10".
“ ” (current time), “Now” ,
“at the current time”. , , “uc(until change)”
( ) : : ) : “uc”
’ “Now” ’ ,
« P » [6-10]
[6] “Now” “Now” ; [71
Now , “Now (now-relative)” “Now (now-relative indeterminate)” ,
(bind) , SQL,
TSQL2 . [8] “Now” “the current time” , Now
' : [9] ,
“Now” “the current time” , R-, “Now”
“Now” , “Now” ,
1 “Now” ) “ » 3
4
1 “Now”
11
, Now . - , Now
1 ” “ 2004 03 01
Table 1 Employee
1
Valid time
Name Rank From To
Zhang Feng Mgr. of Computer 04-03-01 Now
1.2
2004 04 20 . , “ ” “ ”
. “ ” 3 , 2004 04 20 ,
2004 04 23 . 2004 22 4 22 ) ,
“Now” “current time” , “ ” —=~04 20
1.3
, Now , Now
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) M, M 7
) 2 .
Table 2 Recording in using medicine
2
Name Name of medicine Valid time
From To
Liu Hua M Now Now+7
M, Now Now ,
, M , Now
1.3.2
, , 2003 07 01 \ 3.
Table 3 Employee
3
Valid time
Name Rank From To
Zhang Feng Mgr. in Computer 04-07-01 Now
04-07-01. , , Now
. 05 30 07 15 , “Now” “ ” ,
“ ” 2004 07 5 ” [04-07-01,Now] ,
2
2.1 ()
HlNF”’ ( 3 ”)
: , (o 13"
2.2
, i [a.A] aspa.p
B<B.R , . « "
[[Z,-,,B,-] [ajvﬂj] ’ [a,,ﬁ,]R[a/,,B,], IBi:a/' ’
2.3
2.4
, ()
() 2.2 : :
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3 “Now”
) “”
3.1 —_—
TRy TRy, T. , TRy, TR,
, IRy TR, Now.
(1) TR, TR, Now, TR, Y1,TR, Y,.
i Y T, Ty, T , nn 1, *“ 4
T1<T>, 71, (T<Ty ).
TR, Ty , [@2. fail, i
1<i<ip,ip
4 [a,Now]. o, ai(1<i<ip) o s ap=min{ ap H(1<i<ip).
n [, A, Br=ar1( ) Yo, ‘TRVITR,=
(TRMY1}) TRy Yo}, A 3
(2) TR, TR, Now, TR, Y1 ,
. TR, Y, " 7Yy Ty, “1” ~
. TR, , “ T Ty,
TR UtTR,=TR{UTR,.
, “Now” “ (
)“Now” “ "
1: 4 5 TRy TR,.
Table 4 Temporal relation 7R,
4 TR,
Name Wage Rank Department Valid time
Wang Wei 3200 Associate professor Dept. of Information [1997,1998]
Wang Wei 3800 Associate professor Dept. of Information [1999,2000]
Wang Wei 4 800 Professor Dept. of Computer [2001,Now]
Table 5 Temporal relation 7R,
5 TR,
Name Wage Rank Department Valid time
Wang Wei 3800 Associate professor Dept. of Information [1999,2000]
Wang Wei 4800 Associate professor Dept. of Computer [2001,2002]
Wang Wei 5100 Professor Dept. of Computer [2003,Now]
, TRy TR, . “ “ 7 “ ?
TR, , Now Y 4800 [2001,Now]”.
TR\, , ( ) Y1 Ty( 4800) L 5100
, [2003,Now]"}, oy="2001" a,="2003”, i Y “
4800 , [2001,2002]”, TRy UtTR, 6 .
Table 6 Temporal relation TR} UTR,
6 TR VTR,
Name Wage Rank Department Valid time
Wang Wei 3200 Associate professor Dept. of Information [1997,1998]
Wang Wei 3800 Associate professor Dept. of Information [1999,2000]
Wang Wei 4800 Professor Dept. of Computer [2001,2002]
Wang Wei 5100 Professor Dept. of Computer [2003,Now]
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3.2 —_—
" TR, TR, Y, [a1,Now], TR, 1.
TR, Y, Y, T, T1<T>, TR,—tTR,=TR,—TR, 11
. TR, Yo, Yy Ty T1<T(1<i<iy, iy
) &% ani(1<i<io) o ip=min{ap}(1<i<ip). Y1 [, 1],
Pr=ar—1( ), Yy, TRi—~1TR=((TRM{Y1})-TR,) { Yo}, “ i
2. 4 1R 5 TR, 7.
Table 7 Temporal relation TR,—tTR,
7 TR,—tTR,
Name Wage Rank Department Valid time
Wang Wei 3200 Associate professor Dept. of Information [1997,1998]
Wang Wei 4800 Professor Dept. of Computer [2001,2002]
TRy Now o - 4800 [2001,Now]”.TR, a
L 5100 , [2003,Now]"}, By “2003”, f—1=2002,TR10—t TRy
" - 4800 p [2001,2002]".
3.3
TR, Y1 TR, Y, , D S £
) n o on (overlap).
Now TR, TR, .
n : [an.p] [ Bl TR, Yo, Yo
Ty T1<Ty;. . Pi=Now:[e,p1]=[a1,Now], TR, " 7, <oy,

[on,Now], o<y [e2,Now]. TR, o Y, Ty T1<Ty. oy
api(1<i<io) tapo=min{ ez }(1<i<i), s oasa [, a<ar (e f]
So=ap—-1.

3: 8 9 TR, TR,.
Table 8 Temporal relation 7R;
8 TR,
Name Wage Duty Teacher Valid time
Wang Wei 3800 Vice director Tchr. of master [1998,2000]
Wang Wei 4 800 Director Tchr. of doctor [2001,Now]
Table 9 Temporal relation 7R,
9 TR,
Name Wage Rank Department Valid time
Wang Wei 4800 Associate professor Dept. of Computer [2001,2002]
Wang Wei 5100 Professor Dept. of Computer [2003,Now]
TR, TR, 10.
Table 10 Join between temporal relation 7R; and 7R,
10 TR, TR,

Name Wage Rank Duty Teacher Department Valid time
Wang Wei 4800 Associate professor Director Tchr. of doctor Dept. of computer [2001,2002]
Wang Wei 5100 Professor Director Tchr. of doctor Dept. of computer [2003,Now]

3.4
) ; ) Now
, Now )
4 TR 11
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Table 11  Temporal relation 7R
11 TR
Name Rank Duty Department Valid time
Zhang Hua Associate professor Vice director Dept. of computer [2000-2001]
Zhang Hua Professor Director Dept. of computer [2001-2002]
Zhang Hua Professor Vice dean School of information [2002-2003]
Zhang Hua Professor Dean School of information [2003-Now]
“ T o S , 12,
Table 12  Project of temporal relation 7R
12 TR
Name Rank Department Valid time
Wang Wei Associate professor Dept. of computer [2000-2001]
Wang Wei Professor Dept. of computer [2001-2002]
Wang Wei Professor School of information [2002- Now]
3.5
, , Now ,
“ “"Now
“ o« 0" “« »
0
, Now
Now:= -
) Now
, Now )
Now )
0, “ - E
0, Now “ - [ . "
5: 1, 2004 04 20 3
( ) 4 ). 2004 04 22 "™ 3 ”=2004 04 18
2004 04 15 ; 04 15
04 18 0, Now 04 21
2004 04 19 , 04 19 “ - 704 18
04 22 3 0, Now,
2004 04 21 , 04 21 “ - 704
19 04 22 , 0, ; )
04 19 Now, )
4
, , TR
PTR A U (PTR,A4,0).
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4.1
A , dom(4). TR PRI,
U , U=sugtuot. tuy, o Ujsq “ .
TR PRT {agur)azu), ... (@i}, a;edom(4),u; U
(1<i<m), TTUPTR)=(ay,ur){azuz)...{Qp\tp), , “rr
I PTR PTR t; (a;up, r
TR=PTR. 3
4.2
TRy TR, I=(ay,us){azuz)...{@mttny  L2=(b1,v1){(b2,v2)...{bwV),
u=[o, Fl(L<i<sm),v,=[y,51(1<j<n).
@ 1 1,
I5)={c,w), c=min{a,,b,},"“min” W w=[gl]l, ¢
Now. lewy I3
(2) s <C1W> 0 -Q(<C7W>):<C:WO>- ,(C,W> Wo
: ¢ Wo=W. g Now,wo=[e¢, <o,
(Hol)-{IU171.12)} & ¢=Now; Go=min{u}-1,  {u}
(NI)IKT.12)} & u
?3) . Y=(a,w),w=[g,Now], Y w ao(Y)=(a,wy),
WOZ[E,;()], 40: - A. a)([) r
Y=(a,w) (Y)=(a,wo)
4.3
1) p) 110,15 Lo L=((IVR)-{II11,13)})
AA11,17))}-
(2 . I I 1= d; In,n)el - 1L=0h-1
I, R)el L D=((- (- 12), 1) D -12) AA(T1-12),12)}-
(3) .o = "} o<z [{y.i}.)el;
AN} ={Vi}><ry II{v:i}. el Y1} < [o=AI{Y:}.15))>< 1.
4.4
(1) TT(TR)=IKTR).
(2) : A r 2p(1) or(eAl)),  ZH(l)=or(eT)).
\,—, >, 1T oF 3 , Up—n ><;
IYleF
1. Now Up—n >0l 2f
5
Now Now
( SQL3 TB2),
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