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Abstract In a spatial database system, the semantic integrity should be supported for maintaining
the data consistency. In the real world, spatial objects in boundary layer should always meet neighbor
objects, and they cannot hold the same name. This characteristic is an implied concept in real world.
So, when this characteristic is disobeyed due to the update operations of spatial objects, it is necessary
to maintain the integrity of a layer. In this thesis, we propose a spatial-operation-trigger for supporting
the integrity of spatial objects. The proposed method is defined a spatial-operation-trigger based on
SQL-3 and executed when the constraint condition is violated. A spatial-operation-trigger have the
strategy of execution. Firstly, for one layer, the spatial and aspatial data triggers are executed
respectively. Secondly, the aspatial data trigger for the other layers is executed. Spatial-
operation-trigger for one layer checks whether the executed operation updates only spatial data, aspatial
data, or both of them, and determines the execution strategy of a spatial-operation-trigger. Finally, the
aspatial data trigger for the other layers is executed. A spatial-operation-trigger is executed in three
steps for the semantic integrity of the meet-property of spatial objects. And, it provides the semantic
integrity of spatial objects and the convenience for users using automatic correcting operation.
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UPDATE GEO-SDE-GU-LAYER
SET sObj = CURR_OB]J
WHERE INTERSECT (THIS_OB],
GEO-SDE-GU-LAYER)
insert, updateAl = ZA #olojo] g F3t volg}

o]

F FN AN EAY A4 2 F7E 133

o sty e 2o] EgAHY FEo] Ao A&
U EgAY £YAFL g 2ok (18 2l 7+ %
A golololy FZ+ HolElE insertdle F-oith T
AA FolololA F7F A Col MEzE F+ AA EVL
FAE9E W, 7 A4 EAC 3 g o]
s B3 3ol Sy I A EE Xl
AAE F7F AAEF intersects - contains FZF A
olg3ted w2l - X BAE Ze I YA E HS
ol AEE Aspt FA F3 AF CE Fotd Es)
7+ A A A4EAR) Difference & A
i FojA F dolelte] AJY 99&
A4 CE #3gch

2 of & o

I

a9 2 F A Fololold 2L I3 HA EE Insert
A A

ARG I HolgER o]Fojzl FYUT #HololdA
&7t vlolEl updatedit Al AME YA ok & T3
dlolelzt A ¥zt dloletst wak [AVE o]FE
o, ¥t A3t EAS AGFeEN T AARY 7
24E AP ¢E 59 [2¥ 3] 734 #Helol
AA F AAE updatedts B-folth 7 HA #Hol
ool Fz+ AA ES AR A CE Hile BUE
g o, I+ A EFAe o) g} 2ol AE BA
o] ek I AH EE 2Psle APFH I
AE7 intersects - contains T S o] &3

o

a9 37 BA Welolol A A2E 37 A ES update
A )



134 BRAEGI=EA AHFE] AA A 8 A Al 2 E(20024)

@z} 23 PAE e T AANE AEIS EESH
A7t A F+ AA CE Fold Eof &3 AA
A A2 DifferencedAHAE ALt T+ AR
A1 FE8S oA T A CE AT
Ae F3t dolgER o]Fo)R FLE #olojelA
F7 dolgl delete A Al AtAlEolH of ARt
Akzde uislez 7+ A4t ESA7) oo
BlA|gE, olwol] [1 4]} o] A e F viol
el o9 FuigkE FAEol steA q58E ¢
7] o A A2 ARG = s wEsiy E
WD H4E P

10 oz

a9 4 F 3A gelooll A 7 A FE Delete $13F Al

gl
=

F7+ dlolely] 734 Wit Fgo] WAT AL YA
dlolelel AHZ T doleks 7o wA - X3 #
AE 7tAE 37 dolelyt BASER ol Ui F3}
A% EYAE o|&3td AT BA Ag s, A4
FA3 Uk AbA G4t Aele olF Al A9}
g Tz delezte ma - 2 #AARE HAE
7t dlolest wAstA geung F A4 ElAS
ol g3t AF HA g ¥ v flvk wEpA
ERAA FAE S ohgel ves A o
oA ete A te

2AAE PP o AF As I do)
DA geirE £ dof skeA AR E
o, ArAlsjel & 7t dHoletet AHaE e
BES 325l old RAEAGS fulst=
W F7r dolglEg 734t vpA|ehe| EEE
AA G AAshs deoz =g 27 dolet
Aslm gl 72498 FAS o £9, [2¥ 5]
9] (a)fXet go) FZt AA BE updatedtA HH,
7+ A Bo] 33 A Fe aBAE JHABE P
A9} o} update 4HA] WISl EgAC oM F
7y AA Fe AR 28z (b)olXe 2o I A
A DE updatedtAl =W, F7+ A Dol I3 AA F
= IAAAS N2 E, Fo)M9 Zo] update TN

N

ol o fio
[

= 2

=
o Mot o 9

e

Wb
AN

=

g

El
By

r
M X
o

ol

 EAA siA I3t AA Fe dgd =
ARte 2 (c)ollMet 2ol g3t AA CE AsA A
37 AA Coll 3 AA Fe 3dwAg 7IAnE 3
A FE AR =, (dst 2& 2AE Al
"ot 222 I3 AA FE AHA Aibete] olfAe
d3sh FAsHA ot

T

Q&?‘ :>D ?

()]

D' ey

a8 5 7 AA #eolojolx] I3 A FE Deleted)r)
93 Update €4F

332 &4 zolofolA uF dHolgel g Eg
Aol 43
T+ A9 insert@AHA] FZE dlo|Eps} HF
RF A7) qiEe] FIt dlolelol o
A EA A FEo] FREHUS W, H
oletel] tisted FUE s 7HH wlFZE dofEf
sl EAG Ao Aot
HZ7t dlojetel] Wigh EejAe o ¢
T AANANE 54d ol5g M 7 BAE EA%)
2 ket EAste B s 7 AACE FalbeEn
EZA TF
DEFINE TRIGGER AST_GULAYER
ON INSERT,UPDATE OF GEO-SDE-GU-LAYER
WHERE STRCMP(THIS_ATTR,GEO-SDE-GU-
LAYER.Name) and MEETS_OB]J
(THIS_OBJ,CURR_OBJ)
DO CURR_OB]J = UNION ( CURR_OB]J,
THIS_OBJ )
UPDATE GEO-SDE-GU-LAYER
SET sObj = CURR_OBJ
WHERE Name = THIS_ATTR
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SOtrigger ¥ 2/ 0

Spatial-Operation-trigger manager
(3

$Otrigger =& 2121

Request analyzer
Condition processor AnalE:,

SOtrigger & 2 0 2l Il

Action executor

: Parse Tree
i
5 e Bl

Query process |

—
SOtrigger Info.

a9 7 3 AN EA &Y A
sleXE AFs, ou)d TEAS Huiske YAE
ANSFAY ERAAL FAdA RELE {Ase G

4.2 B2t ¢bk E2|H o #a|7|

4k EdA Aol HErle AMgA] oF A
g 37 Qi EAE B, Ay F "R 3
2718 53 sojeiuol2d AFFste JTS ok

1 I A ES|A Fo XY &

F3 A2k 2gA Aol Myl SOTDLERE 8
78 dojehdlolxg] ojujy A RpANS BASE)
3 FZHFHo e $Pd £ J=E TS JEE @k
F2b A4 EgA Aol AHrle AR BolF E
A FFe ds 24 gAE AR 2 EE AT

A%

:1

B4 WS A8 398 EAA BAE 7
AT rlE4e Fatol B EE A4V

TE BN 3 AR Aol EEA £ of
 FEHQ] LFE £85I oy, 21 FEL E
E(token)& Qs 27 (scanner) st FEE 43}
t 24712 #4449 8 #4 #3 L& SOTDL 78
€ o 2eAE AAS 1 @ sA EdE

Ay A3 gt C]——r T2 Y A4FE 53 A48 #dx
Ed9 A8 FERE Yehdth
struct TslStatement {

int TslDataType; // spatial data : 1,
aspatial data : 2
char * SOTriggerName;
int EventType; // A& A9 %
TargetRelations * RelationName; // &8 244
TslExpr * Expr; // 23 &

l

char * TslAction;
b
struct TslExpr {
TsiDataType
DataType;
Union {
struct {
TslExpr =* pLeft, * pRight;
%
union {
int IntegerValue;
double DoubleValue;
char  *StringValue;
int BootValue;
struct {
int pSpFuncName;
char * Curr_Oby;
char * T_relationname;
h
struct {
char * Table_name;
char * Field_name;

h
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=97 WA, dolg zAole] 9§ 27ule] Ao, W
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2 =8 Aeste Al2d AHERIE Ef A
g FRE FEle BFEAE Axd AlgERa
(Integrity system catalog)®} 7122] 7id @A 2
5 g el gk ARE BB I EFE Al2H

7V 21(Standard system catalog)E FAH0] o
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441 87 #X471(Request analyzer)

T AA Y A st Ao Hr|2RE 5%
#H F% AN =AY Agrle o7 BV B
A £ IAE Y 87 BNVIE &S A
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A<} dlolelHlo]~ AE] FHE ) MY wo} 53
Af-oltt. 28lal 8T EATIE 27Ivt JRE I
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EAY gde §UF dololdl tig Fzr Holek
W EdA, $LF dololol tig BF3t dojehd] o
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EfAZ £/

[(¥¢2#]Z 1 : Request Analyzer]

Input : trigger rule, schema-name, Object-infomation

Quiput : A&

Method :

int request_analyzer{trigger_rule +T_rule, char »schema, Obj_data <Obj_Info )
{
T_rule = trigger_fetcher(schema)
while { T_rule->spNext == NULL )
{
T_DataType = T_rule->DataType;
switch(T_DataType)
{

A4 dA 2 7E 137

case SPATIALDATA :
Obj_Info = Spatial_info_fetch();
condition_processor (T_rule->rule_id, Obj_Info,
T_DataType )
case ASPATIALDATA :
Obj_Info = Aspatial_info_fetch();
condition_processor (T_rule->rule_id, Obi_Info,
T_DataType )
case O_ASPATIALDATA :
condition_processor (T_rule->rule_id, Obj_Info,
T_DataType )
}
T_rule->spNext = T_rule;

1 A ](Condition processor)
g A EZA Aol Mg B
Aoz PN Y3t
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= AH ._E] 7l(object handler)& %3l
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#]Z 2 : Condition Processor]

(¥

Input  trigger rule, Object-Information, Trigger Data Type
Output = H&
Method :
condition_processor ( trigger_rule  T_rule, Object Obj_Info, int T_DataType )
(
parse_tree = get_parse_tree(T_rule->rule_id);
if ( parse_tree = NULL) {
if (parse_tree->TsIDataType == T_DataType) {
node_Expr = get_expr_nodef):
Target_objs = find_obj_condition { Obj_Info, node_Expr )
action_executor ( action_string, Target_objs, Obj_Info );
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7t AR o] AR Obj_infos} 279 sfFéle =&
B9 node Expr< H&PIE]E find_obj_condition&
Hgatod Fzb Gk 9 =AY Al I AAE
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g Y3

443 =3 43 7)(Action executor)

zx APe 274 My @dF A9 8 =4
o AuiE ZH§ EA 7‘0«]% 3314 T2 ¥
wlg}t WARNINGS 7St AH8AMIA 24 (consol)&
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7 ¥ SUN Ultra-10

CPU Ultra-SPARC-IIi 333MHz
Main Memory 37} 256M

9 A A Solaris 2.6
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DEFINE TRIGGER SPT_GULAYER

ON INSERT,UPDATE OF GEO-SDE-GU-LAYER

WHERE INTERSECTS_OB] ( THIS_OBJ, GEO-SDE-GU-

LAYER)

DO  CURR_OB] = DIFFERENCE( CURR_OBJ, THIS_OBJ )

UPDATE GEO-SDE-GU-LAYER

SET sObj = CURR_OBJ

WHERE INTERSECT (THIS_OBJ, GEO-SDE-GU-LAYER)

u]Z7k soletd) vigt E&A A9

DEFINE TRIGGER AST_GULAYER

ON INSERT,UPDATE OF GEO-SDE-GU-LAYER

WHERE STRCMP(THIS_ATTR, GEO-SDE-GU-LAYER. Name)
and

MEETS_OBJ ( THIS_OBJ, CURR_OBJ)

DO  CURR_OBJ = UNION ( CURR_OBJ, THIS_OBJ )

UPDATE GEO-SDE-GU-LAYER

SET sObj = CURR_OBJ

WHERE Name = THIS_ATTR
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