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Abstract Based on the relationship among the geographic events, spatial changes and the database operations, a new
automatic ( semi-automatic) incremental updating approach of Spatio-Temporal database ( STDB) named as Event-Based
Incremental Updating( E-BIU) is proposed in this paper. At first, the relationship among the events, spatial changes and
the database operations is analyzed, then a total architecture of E-BIU implementation is designed, which includes an event
queue, three managers and two sets of rules, and each component is presented in detail. The process of the E-BIU of the
master STDB is described successively. An example of incremental updating is given to illustrate this approach at the end.
The result shows that E-BIU is an efficient automatic updating approach for master STDB.
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Fig.1 The limits of overlapping operation
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Fig.2 Basic spatial changes of single entity
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Tab.1 Relationship between geographic events

and change types of single entity

BB oy o@m B Ok &£ MW OE &
R E K AN ¥ B KX AR B
%1 1
=S 2 v
WoIFER 3 v
BB 4 Vv
BikgER 5 Y
e 6 v
£33 7 v
EXEK 8V v Vv v
HH 9 v Vv 2% v
R 10 Vv v v Vv v
Bk n v v v Vv v v Vv
B R 2 Vv v Vv v v Vv
RRE B3 VvV VvV Vv v v
kg 14V VOV v v

2.4 MEHEDTHRE
e 25 B SR A O R R MR LB, — ML



1434 HEEREEER

F11%

UL, BOEFERAET S N ESERENDERE, BE
BERAUERENZBERERS (RESHM
BB MR, AW RIES IS RERRE
BRAEMNRHOFERS (BRISE L) WERE, mE
AHER BB B 2R O T B AR S ]
MREMSHEREEFWEERS, P RHHERX
RlE N S HES B RE, Bl A X R g 2= 5
HEHBRIE,

LUK, B BR Bt 25 GIS ﬁﬁﬂ@%%‘ﬂﬂzﬁ“ﬁ
75 BB 5 TAE, 0 Raza $2 B 55 S48 2 2 40
B4 M SRIEEF™ ; Homsby 1 Egenhofer ﬁ
HTEFRAFREANSRMRK 9 FRERTM
BAX G Z FAER 18 FREE T . AE mxt
SFMMERE NEREERFTE T HBE—IRE
L BEA B SHRIE,

R B ]2 1 4 4% ¥ af 8], B (8] X (5] [ start,
end ] R ARE F AR EMAR, I B (Tyns T |
Toun SToal EERE N [start, » [ IR R A Y
BUXTR M A B [ start, end ] #Y 25 [B] X3 R g 3E 7%
MR (BIHENER), HEMERESHIEE ST
M SRERETFEXWT:

B (create)  FF E =4 — 4T M B 25 3R
PEIE R, B 8RR 0 7 2 oL B X R B 3R A
[ start, * |,

M BR (destroy) sk /A 3ty A 350308 P o M B — 4> 24
RUBTZS ST 5, X R BR & %X R A B S JE E PR R
B X Tk B8 R U, RN E B4 h i 2
HEAM A, BT Z RN X HEE,
RBEMNME, EREEEMEFLIR D EREER
RA, BNAERUR R MR X & T BB R S5 IR I B A
RNEAPE R X RAFAE, X B R 3% 0 IS M B%
xR,

B (modify) BB ETEAE M BT XT S B 4
(BE=EMELRE), ENZHEED, BHR
YRR E QBB R I In— N F R A

BUH (eliminate)  H— 2% X AT R 2 K IE L 17
R, BIRVEHE X R A A A W [ start, end ]

1258 (recall)  7E ¥4 B v ¥ i — A& 3 4 BT X
ZWICF, EN R EMFM N [start,end ]

S (forget)  XF 7 se X R 20, B B 52 4K
FBPMRER—RICR, ZICREZBEEFER
BFE.

Wi B8 (reincarnate)  7E J7 J7 290 F M Al (R

Xt 52 B BT B K [ start, end ] ) | 7= A — 5% 37 19 B 25 3
EEIEE, ZiCRMEE BEMEXGE R SRA
SEXT AR, A B [ start, * ],
ATPNZREHEEFWRELTERQE . FE
(create ) , Mt BE ( reincarnate ) , & ¥ ( modify ) , BU JH
(eliminate) %,
2.5 ZETUXRNNFPHEENREZBNXE
BA S EXREMEBRITH R I JEE R
WAL TR D ER B EEMEREI M
EARR N REDSEFNOREIZQE FR
(create ) , M B ( reincarnate ) , & B ( modify ) , BX J§
(eliminate) % , &1 2 /8] 4954 L 36 R M0 3 B o

HARTMENRE BREHFEFRME

-\ -
E‘Eﬁﬂﬂ

% ] o

_
—/

B3 sEABMKBESHEREIANRRZTER

Fig.3 Relationship between spatial changes and

database updating operations
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typedef struct event/the definition of event/

{ char ev_name; /event name/

int ev_type;/event type/

int ev_id;/event identity/

date event-time ;/the event happening time/

geometry ev_spatial_property;

/the spatial-property of an event. /

-+« ;/the other properties/

} event;

typedef struct eventqueue/the definition of event queue/

{int head ;/the head of the event queue/
int tail;/the tail of the event queue/
event ev[ maxevent]; /event queue/
} Event-queue.
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Fig.6 Process of event-based incremental updating
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event 2 building Hy \H, : create( H,) +create(Hg) ;

event 3 building road 1; create(road 1) ;
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Tab.3 Example of event-based updating

it id HEHRH HHRB  EFRAE  BAEXNR
1 demolishing 7 eliminate  H,,H; ,H,
2 building 6 create H,,Hg
3 building 6 create roadl
4 extension 2 modify H, to H,

(a) EHAE

event 4 extension H, to H,: modify(H, ,H,).
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