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Abstract In recent vears, large and complex threc-dimensional building has been constructed
by the development of building technology and advanced IT skills, and peoplc have lived there and
spent a considerable time so far. Accordingly, in this sophisticated three-dimensional space,
emergencies services or convenient information services have been in demand. In order to provide
these services efficiently, understanding of topological relationships among the complex space
should be supported naturally. Not only cach method of understanding the topological relationships
but also its efficiency can be different depending on different topological data models. B-rep based
data modcl is the most widely used for storaging and representing of topological relationships.
And from early 2000s, many rescarches on a network based topological data model have been
conducted. The purpose of this study is to verify the efficiency of performance on spatial queries.
As a result, Network-based topological data model is more efficient than B-rep based data model
for determining the spatial relationship.

Keywords : 3D GIS, Topological Data Model, Spatial Query, Performance
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- 3D Brep adjacency_ordering

DECLARE
VSID VARCHAR2(10);
VTYPE VARCHAR2

R2(16);
RANSID VARCHAR2(10) :='s'{ {TO_CHAR(ROUND(DBMS_RANDOM.VALUE
{1001, 104630}

CURSOR C1 15

SELECT RID, TYPE FROM BREP_3D_ROOMTYPE WHERE SID IN (SELECT
DISTINCT SID FROM BREP_3D_SOLID WHERE FACES IN (SELECT FACES
FROM BREP_3D_SOLID WHERE SID IN (RANSID)) AND SID <> ALL (RANSID));

CURSOR C2 1S

SELECT RID, TYPE FROM BREP_3D_ROOMTYPE WHERE SID N (SELECT
DISTINCT SID FROM BREP_3D_SOLID WHERE FACES IN (SELECT FACES
FROM BREP_3D_SOLID WHERE SID IN (SELECT ID FROM
BREP_ORDER_1J} AND SID <> ALL (SELECT |D FROM BREP_ORDER_1 )
AND SID => ALL (SELECT ID FROM BREP_ORDER_O ))

CURSOR C6 iS

SELECT RID, TYPE FROM BREP_3D_ROOMTYPE WHERE SID IN (SELECT
DISTINCT SID FROM BREP _3D_S0LID WHERE FACES IN (SELECT FACES

FROM BREP_3D_SOLID WHERE SID IN (SELECT 1D FROM

BREP_ORDER_55} AND SID <> AL (SELECT iD FROM BREP_ORDER_5)
AND SID <> ALL (SELECT ID FROM BREP_ORDER 4 ));

BEGIN
FOR y IN 1.300 LOOP
FOR x IN 1.6 LOOP
IF (x=1) THEN
OPEN C1;
LOOP
FETCH C1 INTO VSID, VIYPE;
EXIT WHEN C1%notfound;
INSERT INTO BREP_ORDER_1 (ID, BREP_ORDER, TYPE) VALUES
(VSID X, VIYPE);
LOOP;
CLOSE c1;
INSERT INTO BREP_ORDER_O (iD, BREP,_ORDER) VALUES (RANSID, O);

ELSIF (x=2) THEN
OPEN C:

LOOP
FETCH €2 INTQ VSID, VTIYPE,
EXIT WHEN CQ%notfound
INSERT INTO BREP_ ORDER 2 (ID, BREP_ORDER, TYPE) VALUES
(VSID, x, VTYPE),
END LOOP;
CLOSE C2;

END LOOP;
END LOOP;
EN

g
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- 3D NET adjacency_ordering

DECLARE

VSID YARCHAR2(10);

VIYPE VARCHAR2(16);

RANSID VARCHAR2(5) :='s'} | TO_CHAR(ROUND(DBMS_RANDOM.VALUE
{1001, 1046),0);

CURSOR C1 1S
SELECT SID, TYPE FROM NET 30 _ROOMTYPE WHERE SID IN
(SELECT BEG FROM NET " 30_ADJACENCY2 WHERE END = RANSID);

CURSOR C2 1S

SELECT SiD, TYPE FROM NET_3D_ROOMTYPE WHERE SID IN

(SELECT BEG FROM NET_3D_ADJACENCY2 WHERE END IN (SELECT 1D
FROM NET_ORDER_1); AND SID<>ALL{SELECT ID FROM NET_ORDER_1)
AND SID<>ALL(SELECT iD FROM NEY_ORDER_O);

CURSOR €6 IS

SELECT SiD, TYPE FROM NET_3D_ROOMTYPE WHERE SID IN (SELECT
BEG FROM NET_3D_ADJACENCY2 WHERE END IN (SELECT ID FROM
NET_ORDER_5)) AND SID<>ALL(SELECT iD FROM NET_ORDER_5) AND
SIDZ>ALL(SELECT ID FROM NET_ORDER_4)

BEGIN
FOR y IN 1.1 LOOP
FOR x IN 1.6 LOOP
IF =1y THEN
OPEN C1;

LOOP
FETCH C1 INTO VSID, VIYPE

EXIT WHEN C1%notfound;
INSERT INTO NET_ORDER_1 (ID, NET_ORDER, TYPE) VALUES (VSID,
x, VIYPE);

END LOOP;

CLOSE €1,

INSERT INTO NET_ORDER_O (ID, NET_ORDER) VALUES {RANFID, O);

ELSIF (x=2) THEN
OPEN C2;

00P
FETCH C2 INTO VSID, VTYPE;
EXIT WHEN C2%notfound;
INSERT INTO NET_ORDER_2 (1D, NET_ORDER, TYPE) VALUES (VSID,
X, VTYPE)
END LOOP;
CLOSE €2;

END LOGP;
END LOOP;
END;
/
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~- 3D Brep connectivity_ordering

DECLARE
VSID VARCHAR2(S);
RANSID VARCHAR2(10) :='s'| | TO_CHAR(ROUND(DBMS_RANDOM.VALUE
(1001, 1046),0);

CURSOR C1 IS

SELECT DIiSTINCT SID FROM BREP_3D_SOLID WHERE FACES IN (SELECT
FID FROM BREP_3D_DOOR, BREP_3D_SOLID HERE BREP_3D_DOOR.FID
= BREP_3D_SOLID.FACES AND SID = RANSID AND DOOR = 'y') AND
SID <> RANSID;

CURSOR C2 IS

SELECT DISTINCT SID FROM BREP_3D_SOLID WHERE FACES IN (SELECT
FID FROM BREP_3D_DOOR, BREP_3D_S0LID WHERE BREP. 3D
DOOR.FID = BREP 3D ! SOLIDFACES AND SID IN (SELECT 1D FROM
BREP_ORDER_1) AND DOOR = 'y') AND SID <> ALL(SELECT ID FROM
BREP_ORDER_1) AND SID <> al(SELECT ID FROM BREP_ORDER_O0);

CURSOR €10 i§

SELECT DISTINCT SID FROM BREP_3D_SOLID WHERE FACES N
(SELECT FID FROM BREP_3D_DOOR, BREP_3D_SOLID WHERE
BREP_3D_DCORFID = BREP_3D_SOLID.FACES AND SID N (SELECT ID
FROM BREP_ORDER_9) AND DOOR = 'y} AND SID <> ALL(SELECT ID
FROM BREP_ORDER_9) AND SID <> all(SELECT ID FROM
BREP_ORDER_8);

BEGIN
FOR y IN 1.1 loop
FOR x IN 1.10 LOOP
IF (x=1) THEN
QPEN C1;

LOOP

FETCH C1 INTO VSID'

EXIT WHEN C1%no

INSERT INTOQ BREP ORDER 1 (D, BREP_ORDER) VALUES (VSID, x;
END LOOP
INSERT INTO BREP_ORDER_0 (ID, BREP_ORDER) VALUES (51011, O);

ELSIF (x=2) THEN
OPEN C2;
LOOP
FETCH €2 INTO VSID;
EXIT WHEN C2%notfound;
INSERT INTO BREP_GRDER_2 (ID, BREP_ORDER) VALUES {VSID, x);
END LOCP;
CLOSE €2;

END LOOP;
END;
/
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- 3D NET connectivity_ordering

DECLARE
VSID VARCHAR2(10);
VIYPE VARCHAR2(16);
RANSID VARCHAR2(10) ='s'{ {TO_CHAR(ROUND(DBMS_RANDGM.VALUE
{1001, 1046).0);

CURSOR C1 iS
SELECT SID, TYPE FROM NET_3D_ROOMTYPE WHERE SID IN
{SELECT BEG FROM NET_3D_CONNECTIVITYZ WHERE END = RANSID);

CURSOR C2 1S

SELECT SID, TYPE FROM NET_3D_ROOMTYPE WHERE SID |

(SELECT BEG FROM NET_3D_CONNECTIVITY2 WHERE END IN (SELECT
1D FROM NET_ORDER_1jj AND SID<>ALL(SELECT (D FROM
NET_ORDER_fj AND SID<>ALL(SELECT ID FROM NET_ORDER_O)

................. CEB M e

CURSOR C1G IS

SELECT SID, TYPE FROM NET_3D_ROOMTYPE WHERE SID IN
{SELECT BEG FROM NET_3D_CONNECTIVITY2 WHERE END IN (SELECT
1D FROM NET_ORDER_9j) AND SID<>ALL(SELECT ID FROM
NET_ORDER_Z} AND SID<>ALL(SELECT ID FROM NET_ORDER_8)

BEGIN
FOR y IN 1.1 LOOP
FOR x IN 1.10 LOOP
IF (x=1) THEN
OPEN C1;
LOOP
FETCH C1 INTO VSID, VTYPE;
EXIT WHEN C1%notfound
INSERT INTO NET_ ORDER .1 (iD, NET_ORDER, TYPE) VALUES (VSID,

x, VIYPE),
END LOOP;
CLOSE CL
INSERT INTO NET_ORDER_O (1D, NET_ORDER} VALUES (RANSID, O);

ELSIF (x=2) THEN
OPEN C;

LOoP
FETCH €2 INTO VSID, VIYPE;
EXIT WHEN €2%notfound;
INSERT INTO NET_ORDER_2 {iD, NET_ORDER, TYPE) VALUES (VSID,
X, VIYPE);
END LOOP;
CLOSE C2;

END LOOP;
END;
/
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