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/ | CREATE STRUCTURE/ /

CREATE TABLE NCDE (NODE_I D NUMBER NOT NULL, X NUMBER NOT NULL, Y NUMBER
NOT NULL, Z NUMBER NOT NULL, NCDE_I N_FACE_| D_REF NUMBER
CONSTRAI NT NODE_PK PRI MARY KEY ( NODE_| D) ENABLE) ;

CREATE TABLE EDGE (EDGE_I D NUMBER NOT NULL, STARTNODE NUMBER NOT NULL,
ENDNCDE NUMBER NOT NULL, EDGE_| N_FACE_| D_REF NUMBER
CONSTRAI NT EDGE_PK PRI MARY KEY ( EDCE_|I D) ENABLE);

CREATE TABLE RI NG2EDGE ( EDCE_| D_REF NUMBER NOT NULL, RING_| D _REF NUMBER
NOT NULL, ORI ENTATI ON VARCHAR2(1) NOT NULL,
CONSTRAI NT RI N&ZEDCGE_PK PRI MARY KEY( EDGE_I D_REF, RING_| D_REF) ENABLE );

CREATE TABLE RING (RI NG_ I D NUMBER NOT NULL, FACE_| D _REF NUMBER NOT NULL,
I NOUT VARCHAR2(1) NOT NULL, RI NG ORDI NATES MDSYS. SDO_ORDI NATE_ARRAY,
CONSTRAI NT RI NG_PK PRI MARY KEY (RING_| D) ENABLE);

CREATE TABLE FACE (FACE_I D NUMBER NOT NULL, SHELL_ID REF_POS NUMBER NOT
NULL, SHELL_I D _REF_NEG NUMBER NOT NULL,
CONSTRAI NT FACE_PK PRI MARY KEY (FACE_I D) ENABLE);

CREATE TABLE SHELL (SHELL_I D NUMBER NOT NULL, VOLUME_| D _REF NUMBER NOT
NULL, | NOUT VARCHAR2( 1) NOT NULL,
CONSTRAI NT SHELL_PK PRI MARY KEY ( SHELL_I| D) ENABLE) ;

CREATE TABLE VCOLUME (VCLUME_I D NUMBER NOT NULL,
CONSTRAI NT VOLUME_PK PRI MARY KEY (VOLUME_| D) ENABLE) ;

ALTER TABLE EDGE ADD CONSTRAI NT ENDNODE_FK FOREI GN KEY ( ENDNODE)
REFERENCES NODE ( NODE_| D) ENABLE;

ALTER TABLE EDGE ADD CONSTRAI NT STARTNODE_FK FOREI GN KEY ( STARTNODE)
REFERENCES NODE ( NODE_| D) ENABLE;

ALTER TABLE RI N&ZEDGE ADD CONSTRAI NT EDGE_FK FOREI GN KEY ( EDCE_| D_REF)
REFERENCES EDGE ( EDCE_| D) ENABLE;

ALTER TABLE RI NGZEDGE ADD CONSTRAI NT RI NG_FK FOREI GN KEY (RI NG_| D_REF)
REFERENCES RI NG (RI NG_| D) ENABLE;

ALTER TABLE RI NG ADD CONSTRAI NT FACE_FK FORElI GN KEY ( FACE_I D_REF)
REFERENCES FACE ( FACE_| D) ENABLE;

ALTER TABLE FACE ADD CONSTRAI NT SHELLPOS_FK FOREI GN KEY

(SHELL_I D_REF_POS) REFERENCES SHELL (SHELL_I D) ENABLE;

ALTER TABLE FACE ADD CONSTRAI NT SHELLNEG FK FOREI GN KEY

(SHELL_I D REF_NEG REFERENCES SHELL (SHELL_I D) ENABLE;

ALTER TABLE SHELL ADD CONSTRAI NT VOLUME_FK FOREI GN KEY (VOLUVME_| D_REF)
REFERENCES VOLUME (VOLUME_| D) ENABLE;
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/ | CREATE VI EW NODE2SHELL/ /

- - DROP VI EW node2shel | ;
CREATE VI EW node2shel | AS

SELECT FACE. shell _id_ref_pos AS shell, RING face_id_ref AS

face, RRNG ring_id AS ring, RINGEDGE. edge_id_ref AS edge, EDGE. startnode
AS node FROM EDGE, Rl NG2EDGE, RI NG, FACE

WHERE FACE. face_i d=RING face_id_ref AND RING ring_id=

RI NG2EDGE. ring_id_ref AND Rl NGZEDCGE. edge_i d_r ef =EDGE. edge_i d

UNI ON ALL

SELECT FACE. shell _id_ref_pos AS shell, RING face_id_ref AS

face, RRNG ring_id AS ring, RINGEDGE. edge_id_ref AS edge, EDGE. endnode AS
node FROM EDGE, RI N&EDCE, RI NG, FACE

WHERE FACE. face_i d=RING face_id_ref AND RING ring_id=

RI NGZEDGE. ring_id_ref AND Rl NGZEDCE. edge_i d_r ef =EDGE. edge_i d

UNI ON ALL

SELECT FACE. shell _id_ref_neg AS shell, RING face_id_ref AS

face, RRNG ring_id AS ring, RINGEDGE. edge_id_ref AS edge, EDGE. st art node AS
node FROM EDGE, RI N&EDCE, RI NG, FACE

WHERE FACE. face_i d=RING face_id_ref AND RING ring_id=

RI NG&EDGE. ring_id_ref AND Rl NGZEDCE. edge_i d_r ef =EDGE. edge_i d

UNI ON ALL

SELECT FACE. shell _id_ref_neg AS shell, RING face_id_ref AS

face, RRNG ring_id AS ring, RINGEDGE. edge_i d_ref AS edge, EDGE. endnode AS
node FROM EDGE, RI N&EDCE, RI NG, FACE

WHERE FACE. face_i d=RING face_id_ref AND RING ring_id=

RI NG2EDGE. ring_id_ref AND Rl NGZEDCE. edge_i d_r ef =EDGE. edge_i d

ORDER BY shel |, face, ring, edge, node;
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CR_viewRINGORDINATES.sq| 17-5-2010
1 // CREATE VI EW RI NGORDI NATES/ /

CREATE VI EWri ngordi nates AS

2

3

4 --DROP VI EWri ngordinat es;

5

6 SELECT ring_id, getRI NGORDI NATES(ring_ id) as ringordinates FROM ri ng;
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//ICREATE INTERACTION TABLE FOR THE BENEFIT OF SDO_A

WHICH IS USED IN VALIDATION TESTS//

--DROP TABLE chk_interaction CASCADE CONSTRAINTS;
CREATE TABLE chk_interaction (id NUMBER, geom SDO_G

--DELETE FROM user_sdo_geom_metadata WHERE table_na
INSERT INTO user_sdo_geom_metadata (TABLE_NAME,COLU
VALUES (‘chk_interaction','geom’,

SDO_DIM_ARRAY/(

SDO_DIM_ELEMENT('X', 84935, 86085, 0.005),
SDO_DIM_ELEMENT('Y', 444960, 446801, 0.005),
SDO_DIM_ELEMENT('Z', -5, 95, 0.005)

),NULL);

--DROP INDEX SDX _interaction;

CREATE INDEX SDX_interaction ON chk_interaction(geo
INDEXTYPE IS MDSYS.SPATIAL_INDEX
PARAMETERS ('SDO_INDX_DIMS=3");

NYINTERACT FUNCTION,

EOMETRY);

me = 'chk_interaction’;
MN_NAME,DIMINFO,SRID)
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/IVALIDATION TEST 1) UNIQUE PRIMITIVES//

SET SERVEROUTPUT ON

DECLARE

TYPE xyz_rec IS RECORD (x NUMBER, y NUMBER, z NUMBE
TYPE xyz_type IS TABLE OF xyz_rec;

TYPE edge_recl IS RECORD (edge NUMBER, startnode NU
TYPE edge_rec2 IS RECORD (starthode NUMBER, endnode
TYPE edge_typel IS TABLE OF edge_recl;

TYPE edge_type2 IS TABLE OF edge_rec2;

TYPE face_rec IS RECORD (rings NUMBER, min NUMBER,
NUMBER);

TYPE face_type IS TABLE OF face_rec;

TYPE element_type IS TABLE OF NUMBER;

tab_xyz xyz_type;

tab_node element_type;

tab_edgel edge_typel;

tab_edge? edge_type2;

tab_edge element_type;

tab_face face_type;

tab_face2 element_type;

tab_testfacel element_type;

tab_testface2 element_type;

vx NUMBER,;

vy NUMBER;

vz NUMBER,;

v_node NUMBER,;

v_edge NUMBER,;

v_startnode NUMBER;

v_endnode NUMBER;

v_result NUMBER;

resultl NUMBER:=0;

result2 NUMBER:=0;

result3 NUMBER:=0;

v_testfacel NUMBER,;

v_testface2 NUMBER,;

v_rings NUMBER,;

v_min NUMBER;

v_max NUMBER;

v_edges NUMBER,;

BEGIN

--check unique xyz-values of nodes

SELECT x,y,z BULK COLLECT INTO tab_xyz FROM node GR
COUNT(*)>1;

IF tab_xyz.count=0 THEN dbms_output.put_line('uniqu

ELSE

FOR i IN tab_xyz.FIRST..tab_xyz.LAST LOOP
vx:=tab_xyz(i).x;

vy:=tab_xyz(i).y;

vz:=tab_xyz(i).z;

dbms_output.put_line('nodes with equal coordinates
ClvxIl vyl vzl l'):):;

SELECT node_id BULK COLLECT INTO tab_node FROM node
AND z=vz,

FOR i IN tab_node.FIRST..tab_node.LAST LOOP
v_node:=tab_node(i);

dbms_output.put_line(v_node);

END LOOP;

R);
MBER, endnode NUMBER);
NUMBER);

max NUMBER, edges

OUP BY x,y,z HAVING

e nodes");

WHERE x=vx AND y=vy
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END LOOP;
END IF;

--search for edges with same start- and end node (s
node)

SELECT edge_id,startnode,endnode BULK COLLECT INTO
where startnode= endnode;

IF tab_edgel.count=0 THEN resultl:=1;

ELSE

FOR i IN tab_edgel.FIRST..tab_edgel.LAST LOOP
v_edge:=tab_edgel(i).edge;
dbms_output.put_line(‘edge '||v_edge||' (start node
END LOOP;

END IF;

--check edges with same begin- and end node

SELECT startnode,endnode BULK COLLECT INTO tab_edge
startnode,endnode HAVING COUNT(*)>1;

IF tab_edge2.count=0 THEN result2:=1;

ELSE FOR i IN tab_edge2.FIRST..tab_edge2.LAST LOOP
v_startnode:=tab_edge2(i).startnode;
v_endnode:=tab_edge2(i).endnode;

SELECT edge_id BULK COLLECT INTO tab_edge FROM edge
startnode=v_starthode AND endnode=v_endnode;

FOR i IN tab_edge.FIRST..tab_edge.LAST LOOP
v_edge:=tab_edge(i);

dbms_output.put_line(‘edges with same start- and en

END LOOP;

END LOOP;

END IF;

--search for edges where end node is begin node and
SELECT a.edge_id, a.startnode, a.endnode BULK COLLE
edge a, edge b WHERE a.endnode= b.startnode AND a.s
AND a.startnode<> b.startnode;

IF tab_edgel.count=0 THEN result3:=1;

ELSE

FOR i IN tab_edgel.FIRST..tab_edgel.LAST LOOP
v_edge:=tab_edgel(i).edge;

dbms_output.put_line(‘edge '||v_edge||' (end node =

node = end node)");

END LOOP;

END IF;

--conclusion edges
v_result:=resultl+result2+result3;
IF v_result=3 THEN dbms_output.put_line(‘unique edg

--check faces: first eliminate potentially equal fa
characteristics

SELECT rings,min,max,edges BULK COLLECT INTO tab_fa
ring.face_id_ref AS face, count(distinct ring.ring_
min(ring2edge.edge_id_ref) AS min ,max(ring2edge.ed
count (ring2edge.edge_id_ref) AS edges FROM ring2ed
ring.ring_id= ring2edge.ring_id_ref GROUP BY ring.f
rings,min,max,edges HAVING COUNT(*)=2;

IF tab_face.count=0 THEN dbms_output.put_line('uniq

--then compare collections of edges of two faces wi
characteristics

ELSE

FOR i IN tab_face.FIRST..tab_face.LAST LOOP
v_rings:=tab_face(i).rings;

tart node equals end

tab_edgel FROM edge

equals end node)");

2 FROM edge GROUP BY

WHERE

d node: '||v_edge);

begin node is end node
CT INTO tab_edgel FROM
tarthode= b.endnode

start node and start

es'); END IF;

ces based on some main
ce FROM (SELECT

id) AS rings,

ge_id_ref) AS max,

ge, ring WHERE
ace_id_ref) GROUP BY
ue faces");

th the same main
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VA_testO1_uniquePRIMITIVES.sql

3-6-2010

109 v_min:=tab_face(i).min;
110 v_max:=tab_face(i).max;
111 v_edges:=tab_face(i).edges;

112 SELECT min(face) INTO v_testfacel FROM (SELECT ring

count(distinct ring.ring_id) AS rings, min(ring2edg
,max(ring2edge.edge_id_ref) AS max, count(ring2edge
FROM ring2edge, ring WHERE ring.ring_id= ring2edge.
ring.face_id_ref) WHERE rings=v_rings AND min=v_min
edges=v_edges;

113 SELECT max(face) INTO v_testface2 FROM (SELECT ring

count(distinct ring.ring_id) AS rings, min(ring2edg
;max(ring2edge.edge_id_ref) AS max, count(ring2edge
FROM ring2edge, ring WHERE ring.ring_id= ring2edge.
ring.face_id_ref) WHERE rings=v_rings AND min=v_min
edges=v_edges;

114 SELECT edge_id_ref BULK COLLECT INTO tab_testfacel

WHERE ring2edge.ring_id_ref=ring.ring_id AND ring.f

115 SELECT edge_id_ref BULK COLLECT INTO tab_testface2

WHERE ring2edge.ring_id_ref=ring.ring_id AND ring.f
116 IF tab_testfacel=tab_testface2 THEN dbms_output.put
'||v_testfacel]|','||v_testface2); END IF;
117 END LOOP;
118 END IF;
119
120 --select not tested faces

121 SELECT rings,min,max,edges BULK COLLECT INTO tab_fa

ring.face_id_ref AS face, count(distinct ring.ring_
min(ring2edge.edge_id_ref) AS min ,max(ring2edge.ed
count(ring2edge.edge_id_ref) AS edges FROM ring2edg
ring.ring_id= ring2edge.ring_id_ref GROUP BY ring.f
rings,min,max,edges HAVING COUNT(*)>2;

122 IF tab_face.count>0 THEN dbms_output.put_line(‘face

123 FORiIN tab_face.FIRST..tab_face.LAST LOOP

124 v_rings:=tab_face(i).rings;

125 v_min:=tab_face(i).min;

126 v_max:=tab_face(i).max;

127 v_edges:=tab_face(i).edges;

128 SELECT face BULK COLLECT INTO tab_face2 FROM (SELEC

face, count(distinct ring.ring_id) AS rings, min(ri
AS min ,max(ring2edge.edge_id_ref) AS max, count(ri
AS edges FROM ring2edge, ring WHERE ring.ring_id=r
GROUP BY ring.face_id_ref) WHERE rings=v_rings AND
max=v_max AND edges=v_edges;

129 FORiIN tab_face2.FIRST..tab _face2.LAST LOOP

130 dbms_output.put_line(tab_face2(i));

131 END LOOP;

132 END LOOP;

133 END IF;

134

135

136 END;

face_id_ref AS face,
e.edge_id_ref) AS min
.edge_id_ref) AS edges
ring_id_ref GROUP BY
AND max=v_max AND

face_id_ref AS face,
e.edge_id_ref) AS min
.edge_id_ref) AS edges
ring_id_ref GROUP BY
AND max=v_max AND

FROM ring2edge,ring
ace_id_ref=v_testfacel,;
FROM ring2edge,ring
ace_id_ref=v_testface2;
_line(‘equal faces:

ce FROM (SELECT

id) AS rings,

ge_id_ref) AS max,

e, ring WHERE
ace_id_ref) GROUP BY

s not tested:");

T ring.face_id_ref AS
ng2edge.edge_id_ref)
ng2edge.edge_id_ref)
ing2edge.ring_id_ref
min=v_min AND
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VA_test02_referencesPRIMITIVES.sql
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/IVALIDATIONTEST 2) PRIMITIVE REFERENCES//

SET SERVEROUTPUT ON

DECLARE

TYPE volume_face_rec IS RECORD (volume NUMBER, face
TYPE ring_edge_rec IS RECORD (ring NUMBER, edges NU
TYPE face_edge_rec IS RECORD (face NUMBER, edge NUM
TYPE volume_face_type IS TABLE OF volume_face_rec;
TYPE ring_edge_type IS TABLE OF ring_edge_rec;

TYPE face_edge_type IS TABLE OF face_edge_rec;

TYPE element_type IS TABLE OF NUMBER;

tab_face edge FACE_EDGE_TYPE;

tab_ring_edge RING_EDGE_TYPE;

tab_volume_face VOLUME_FACE_TYPE;

tab_node ELEMENT_TYPE;

tab_edge ELEMENT_TYPE;

tab_ring ELEMENT_TYPE;

tab_face ELEMENT_TYPE;

tab_shell ELEMENT_TYPE;

v_node NUMBER,;

v_edge NUMBER,;

v_ring NUMBER;

v_face NUMBER;

v_shell NUMBER;

v_volume NUMBER,;

BEGIN

--chk for isolated nodes

SELECT node_id BULK COLLECT INTO tab_node FROM node
(SELECT startnode FROM edge) AND node_id NOT IN (SE
IF tab_node.count=0 THEN dbms_output.put_line('no i
ELSE

dbms_output.put_line('isolated nodes:");

FOR i IN tab_node.FIRST..tab_node.LAST LOOP
v_node:=tab_node(i);

dbms_output.put_line(v_node);

END LOOP;

END IF;

--chk for isolated edges

SELECT edge_id BULK COLLECT INTO tab_edge FROM edge
(SELECT edge_id_ref FROM ring2edge);

IF tab_edge.count=0 THEN dbms_output.put_line('no i
ELSE

dbms_output.put_line('isolated edges:");

FOR i IN tab_edge.FIRST..tab_edge.LAST LOOP
v_edge:=tab_edge(i);

dbms_output.put_line(v_edge);

END LOOP;

END IF;

--chk for nonexistent rings

SELECT DISTINCT ring_id BULK COLLECT INTO tab_ring
ring_id NOT IN (SELECT ring_id_ref FROM ring2edge);

IF tab_ring.count=0 THEN dbms_output.put_line('no n
ELSE

dbms_output.put_line(‘nonexistent rings:");

FOR i IN tab_ring.FIRST..tab_ring.LAST LOOP
v_ring:=tab_ring(i);

NUMBERY);
MBER);
BER);

WHERE node_id NOT IN
LECT endnode FROM edge);
solated nodes');

WHERE edge_id NOT IN

solated edges');

FROM ring WHERE

onexistent rings");
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dbms_output.put_line(v_ring);
END LOOP;
END IF;

--chk for nonexistent faces

SELECT DISTINCT face_id BULK COLLECT INTO tab_face

face_id NOT IN (SELECT face_id_ref FROM ring);

IF tab_face.count=0 THEN dbms_output.put_line('no n
ELSE

dbms_output.put_line('nonexistent faces:");

FOR i IN tab_face.FIRST..tab_face.LAST LOOP
v_face:=tab_face(i);

dbms_output.put_line(v_face);

END LOOP;

END IF;

--chk for nonexistent shells

SELECT DISTINCT shell_id BULK COLLECT INTO tab_shel

shell_id NOT IN (SELECT shell_id_ref pos FROM FACE)
(SELECT shell_id_ref _neg FROM FACE);

IF tab_shell.count=0 THEN dbms_output.put_line('no
ELSE

dbms_output.put_line('nonexistent shells:");

FOR i IN tab_shell. FIRST..tab_shell.LAST LOOP
v_shell:=tab_shell(i);

dbms_output.put_line(v_shell);

END LOOP;

END IF;

--check for rings existing of less than 3 edges

SELECT ring_id_ref, count(DISTINCT edge_id_ref) BUL
tab_ring_edge FROM ring2edge GROUP BY ring_id_ref H
IF tab_ring_edge.count=0 THEN dbms_output.put_line(
than 3 edges";

ELSE

dbms_output.put_line(‘rings with less than 3 edges:

FOR i IN tab_ring_edge.FIRST..tab_ring_edge.LAST LO
v_ring:=tab_ring_edge(i).ring;
dbms_output.put_line(v_ring);

END LOOP;

END IF;

--check for faces with rings (inner and outer rings

same edge

SELECT r.face_id_ref, r2e.edge_id_ref BULK COLLECT
FROM ring2edge r2e,ring r WHERE r2e.ring_id_ref=r.r
r.face_id_ref, r2e.edge_id_ref HAVING COUNT(*)>1;

IF tab_face edge.count=0 THEN dbms_output.put_line(
and outer rings referring to the same edge);

ELSE

dbms_output.put_line(‘faces with rings referring to

FOR i IN tab_face edge.FIRST..tab_face edge.LAST LO
v_face:=tab_face_edge(i).face;
v_edge:=tab_face_edge(i).edge;
dbms_output.put_line(v_face||','||v_edge);

END LOOP;

END IF;

--check for more than 1 node in a face which is use

SELECT face_id BULK COLLECT INTO tab_face FROM FACE

FOR i IN tab_face.FIRST..tab_face.LAST LOOP
v_face:=tab_face(i);
select node BULK COLLECT INTO tab_node from (select

FROM FACE WHERE

onexistent faces);

| FROM SHELL WHERE

AND shell_id NOT IN

nonexistent shells');

K COLLECT INTO
AVING COUNT(*) <3;
'no rings with less

);
oP

) referring to the

INTO tab_face edge
ing_id GROUP BY

'no faces with inner

the same edges");
oP

d more than one time

startnode as node
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VA_test02_referencesPRIMITIVES.sql

3-6-2010

115
116

117

118
119
120
121

122
123

124

125
126
127
128
129
130
131
132
133

134

135

136
137
138
139
140
141
142
143
144
145

from edge where edge_id in (select edge from edge2s
union all

select endnode as node from edge where edge_id in (
edge2shell where face=1)) group by node having coun
IF tab_node.count>1 THEN dbms_output.put_line('more
two times in a face: '||v_face); END IF;

END LOOP;
--check for shells existing of less than 4 faces
SELECT shell BULK COLLECT INTO tab_shell FROM (SELE

shell, count(*) AS cnt FROM FACE GROUP BY shell_id_
UNION ALL

SELECT shell_id_ref _neg AS shell, count(*) AS cnt F
shell_id_ref_neg) GROUP BY shell HAVING SUM(cnt)<4;
IF tab_shell.count=0 THEN dbms_output.put_line('no

4 faces");

ELSE

dbms_output.put_line(‘'shells with less than 4 faces

FOR i IN tab_shell. FIRST..tab_shell.LAST LOOP
v_shell:=tab_shell(i);

dbms_output.put_line(v_shell);

END LOOP;

END IF;

--check for volumes with shells (inner and outer sh

same face

SELECT s2v.volume_id_ref, f2s.face_id BULK COLLECT
FROM FACE f2s, SHELL s2v WHERE f2s.shell_id_ref _pos
f2s.shell_id_ref neg= s2v.shell_id GROUP BY f2s.fac
s2v.volume_id_ref HAVING COUNT(*)>1;

IF tab_volume_face.count=0 THEN dbms_output.put_lin
inner and outer shells referring to the same face’)

ELSE

dbms_output.put_line('volumes with shells referring

FOR i IN tab_volume_face.FIRST..tab_volume_face.LAS
v_volume:=tab_volume_face(i).volume;
v_face:=tab_volume_face(i).face;
dbms_output.put_line(v_volume]|','||v_face);

END LOOP;

END IF;

END;

hell where face=v_face)
select edge from

t(*)>2;
than one node is used

CT shell_id_ref_pos AS
ref_pos

ROM FACE GROUP BY

shells with less than

M)

ells) referring to the

INTO tab_volume_face
=s2v.shell_id OR
e id,

e(‘no volumes with

to the same face:");
T LOOP
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3-6-2010

18

19
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29

30
31
32
33
34
35
36
37
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41
42
43
44
45
46
47
48
49
50
51

52

53
54

/IVALIDATIONTEST 3) ONE OUTER BOUNDARY//

SET SERVEROUTPUT ON

DECLARE

TYPE element_type IS TABLE OF NUMBER;
tab_face ELEMENT_TYPE;

tab_volume ELEMENT_TYPE;

v_face NUMBER;

v_volume NUMBER,;

BEGIN

--chk for faces with too many (more than 1) outer r
SELECT face_id_ref BULK COLLECT INTO tab_face FROM
GROUP BY face_id_ref, InOut HAVING COUNT(*)>1;
IF tab_face.count=0 THEN dbms_output.put_line('no f
outer ring");

ELSE

dbms_output.put_line(‘faces with more than 1 outer
FOR i IN tab_face.FIRST..tab_face.LAST LOOP
v_face:=tab_face(i);

dbms_output.put_line(v_face);

END LOOP;

END IF;

--chk for faces with only inner rings (no outer rin
SELECT DISTINCT face_id_ref BULK COLLECT INTO tab_f
InOut="l' AND face_id_ref NOT IN (SELECT face_id_re
INOut="0");

IF tab_face.count=0 THEN dbms_output.put_line('no f
rings (no outer ring)";

ELSE

dbms_output.put_line(‘faces with only inner rings (
FOR i IN tab_face.FIRST..tab_face.LAST LOOP
v_face:=tab_face(i);

dbms_output.put_line(v_face);

END LOOP;

END IF;

--chk for faces with more than one inner rings
SELECT count(*) BULK COLLECT INTO tab_face FROM rin
group by face_id_ref having count(*)>1;

IF tab_face.count=0 THEN dbms_output.put_line('no f
one inner ring’);

ELSE

dbms_output.put_line(‘faces with more than one inne
FOR i IN tab_face.FIRST..tab_face.LAST LOOP
v_face:=tab_face(i);

dbms_output.put_line(v_face);

END LOOP;

END IF;

--chk for volumes with too many (more than 1) outer

SELECT volume_id_ref BULK COLLECT INTO tab_volume F
INOut="0' GROUP BY volume_id_ref, InOut HAVING COUN
IF tab_volume.count=0 THEN dbms_output.put_line('no

than 1 outer shell);

ELSE

dbms_output.put_line('volumes with more than 1 oute

ings
ring WHERE InOut="0'

aces with more than 1

ring:");

g)

ace FROM ring WHERE

f FROM ring WHERE

aces with only inner

no outer ring):";

g WHERE InOut="0'

aces with more than

rring:");

shells

ROM SHELL WHERE
T(*)>1;

volumes with more

r shell:");
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55
56
57
58
59
60
61

62

63

64
65
66
67
68
69
70
71
72
73

74

75

76

77

78

79

FOR i IN tab_volume.FIRST..tab_volume.LAST LOOP
v_volume:=tab_volume(i);
dbms_output.put_line(v_volume);

END LOOP;

END IF;

--chk for volumes with only inner shells (ho outer

universal volume

SELECT DISTINCT volume_id_ref BULK COLLECT INTO tab
WHERE InOut="I' AND volume_id_ref NOT IN (SELECT vo
WHERE InOut="0") AND volume_id_ref <>0;

IF tab_volume.COUNT=0 THEN dbms_output.put_line('no
inner shells (no outer shell)?);

ELSE

dbms_output.put_line('volumes with only innner shel

FOR i IN tab_volume.FIRST..tab_volume.LAST LOOP
v_volume:=tab_volume(i);
dbms_output.put_line(v_volume);

END LOOP;

END IF;

--does the universal volume exist?

select volume_id bulk collect into tab_volume from
volume_id=0;

IF tab_volume.count=0 THEN dbms_output.put_line('no
present’); end if;

select count(*) bulk collect into tab_volume from S

and volume_id_ref=0 group by volume_id_ref;

IF tab_volume.count=0 THEN dbms_output.put_line('th
not inner shells');end if;

select count(*) bulk collect into tab_volume from S

and volume_id_ref=0 group by volume_id_ref;

IF tab_volume.count>0 THEN dbms_output.put_line('th
a outer shell’);end if;

END;

shell), except for the

_volume FROM SHELL
lume_id_ref FROM SHELL

volumes with only

Is (no outer shell):");

volume where
universal volume
HELL where inout="l'

e universal volume has
HELL where inout="0O'

e universal volume has
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/IVALIDATIONTEST 4) CLOSED RING//

SET SERVEROUTPUT ON

DECLARE

TYPE element_type IS TABLE OF NUMBER;
tab_ring ELEMENT_TYPE;

v_ring NUMBER;

v_ringordinates SDO_ORDINATE_ARRAY;

BEGIN

--select rings without valid ringordinates

SELECT ring_id BULK COLLECT INTO tab_ring FROM ring
ringordinates IS NULL;

IF tab_ring.count=0 THEN dbms_output.put_line(‘all

ELSE

FOR i IN tab_ring.FIRST..tab_ring.LAST LOOP
v_ring:=tab_ring(i);

dbms_output.put_line(‘ring without a closed boundar
SELECT getRINGORDINATES(ring_id) INTO v_ringordinat
ring_id=v_ring;

END LOOP;

END IF;

END;

ordinates WHERE

rings are closed");

y:|lv_ring);
es FROM ring WHERE
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29

30
31
32
33
34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

IIVALIDATIONTEST 4) CLOSED SHELL//

SET SERVEROUTPUT ON

DECLARE

TYPE element_type IS TABLE OF NUMBER;
tab_edge element_type;

tab_shell element_type;

v_shell NUMBER;

v_negl NUMBER,;

v_neg2 NUMBER,;

v_posl NUMBER;

v_pos2 NUMBER;

v_edge NUMBER,;

BEGIN

--select all shells

SELECT shell_id BULK COLLECT INTO tab_shell FROM SH
IF tab_shel. COUNT=0 THEN dbms_output.put_line('no
ELSE FOR i IN tab_shell. FIRST..tab_shell. LAST LOOP
v_shell:=tab_shell(i);

--select all edges from a shell
SELECT DISTINCT edge BULK COLLECT INTO tab_edge FRO
shell=v_shell;

--check per collected edge for an even distribution
positive references

IF tab_edge.count=0 THEN dbms_output.put_line('no e
"||v_shell);

ELSE FOR i IN tab_edge.FIRST..tab_edge.LAST LOOP
v_edge:=tab_edge(i);

--select pos. oriented edge in neg. oriented face

SELECT count(*) INTO v_negl FROM ring2edge WHERE or
ring_id_ref IN (SELECT ring_id FROM ring WHERE face
face_id FROM FACE WHERE shell_id_ref neg=v_shell))
--dbms_output.put_line (‘shell: '||v_shell||' edge:

'|lv_neg1l);

--select pos. oriented edge in pos. oriented face

SELECT count(*) INTO v_posl FROM ring2edge WHERE or
ring_id_ref IN (SELECT ring_id FROM ring WHERE face
face_id FROM FACE WHERE shell_id_ref_pos=v_shell))
--dbms_output.put_line (‘shell: '||v_shell||' edge:

'|lv_pos1);

--select neg. oriented edge in pos. oriented face

SELECT count(*) INTO v_neg2 FROM ring2edge WHERE or
ring_id_ref IN (SELECT ring_id FROM ring WHERE face
face_id FROM FACE WHERE shell_id_ref_pos=v_shell))
--dbms_output.put_line (‘shell: '||v_shell||' edge:

'|lv_neg2);

--select neg. oriented edge in neg. oriented face

SELECT count(*) INTO v_pos2 FROM ring2edge WHERE or
ring_id_ref IN (SELECT ring_id FROM ring WHERE face
face_id FROM FACE WHERE shell_id_ref neg=v_shell))
--dbms_output.put_line (‘shell: '||v_shell||' edge:

'|lv_pos2);

ELL;
shells in structure’);

M node2shell WHERE

of negative and

dges in shell

ientation="+' AND

_id_ref IN (SELECT

AND edge_id_ref=v_edge;
'|lv_edge||' v_neg1l:

ientation="+' AND

_id_ref IN (SELECT

AND edge_id_ref=v_edge;
'|lv_edge||' v_posl:

ientation="-" AND

_id_ref IN (SELECT

AND edge_id_ref=v_edge;
'|lv_edge||' v_neg2:

ientation="-" AND

_id_ref IN (SELECT

AND edge_id_ref=v_edge;
'|lv_edge||' v_pos2:
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49 --conclusion

50 IF (v_negl+v_neg2)<>(v_posl+v_pos2) THEN dbms_outpu t.put_line('no even
distribution of edges in shell '||v_shell||', at ed ge '||v_edge); END IF;

51 END LOOP;

52 END IF;

53 END LOOP;

54 END IF;

55

56 END;

Page 2



VA_testO5a_orientationFACES.sql

3-6-2010

1

ONOUT A~ WN

11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27

28
29
30
31

32
33
34
35
36
37

38
39
40
41

/IVALIDATIONTEST 5) A PROPER FACE ORIENTATION//

SET SERVEROUTPUT ON

DECLARE

TYPE element_rec IS RECORD (face NUMBER, Iring NUMB

TYPE element_type IS TABLE OF element_rec;
tab_lrings element_type;

v_normallnner normal_array;

v_normalOuter normal_array;

v_face NUMBER;

v_Iring NUMBER;

v_Oring NUMBER;

v_resultX NUMBER,;

v_resultY NUMBER,;

v_resultZ NUMBER;

BEGIN

--select all inner rings
SELECT face_id_ref,ring_id BULK COLLECT INTO tab_Ir
INOut="l";

--compare normal of inner ring with normal of accom
IF tab_lIrings.count=0 THEN dbms_output.put_line('no
ELSE

dbms_output.put_line(‘inner rings in the following
properly (or not flat):");

FOR i IN tab_Irings.FIRST..tab_lrings.LAST LOOP
v_face:=tab_Irings(i).face;

v_Iring:=tab_lIrings(i).Iring;

SELECT ring_id INTO v_Oring FROM ring WHERE face_id
INOut="0",

v_normallnner:=getNORMAL (v_Iring);
v_normalOuter:=getNORMAL(v_Oring);
v_resultX:=v_normallnner(1)+v_normalQuter(1);
v_resultX:=v_normallnner(2)+v_normalQuter(2);
v_resultX:=v_normallnner(3)+v_normalQOuter(3);

IF v_resultx>0.01 OR v_resultY>0.01 OR v_resultZz>0.
dbms_output.put_line(v_face);END IF;

END LOOP;

END IF;

END;

ER);

ings FROM ring WHERE

panying outer ring
inner rings");

faces are not oriented

_ref=v_face AND

01 THEN
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27

28
29
30
31
32

33
34
35
36
37
38

39

40

41

42
43
44
45
46
47

/IVALIDATIONTEST 5) A PROPER VOLUME ORIENTATION//

SET SERVEROUTPUT ON

DECLARE

TYPE element_type IS TABLE OF NUMBER;
tab_Ishell ELEMENT_TYPE;
tab_face ELEMENT_TYPE;
v_lIshell NUMBER;

v_face NUMBER;

v_Oring NUMBER;

v_minZ NUMBER,;
v_shellNEG NUMBER,;
v_shellPOS NUMBER;
v_normal normal_array;

BEGIN

--select all inner shells

SELECT shell_id BULK COLLECT INTO tab_Ishell FROM S
FOR i IN tab_lIshell.FIRST..tab_Ishell.LAST LOOP
v_Ishell:=tab_Ishell(i);

--dbms_output.put_line(‘inner shell: '||v_Ishell);

SELECT MIN(z) INTO v_minZ FROM node WHERE node_id |
node2shell WHERE shell=v_Ishell);

SELECT DISTINCT face BULK COLLECT INTO tab_face FRO
WHERE shell=v_lIshell AND node.z=v_minZ AND node.nod
--dbms_output.put_line(tab_face.count);

FOR i IN tab_face.FIRST..tab_face.LAST LOOP
v_face:=tab_face(i);

--dbms_output.put_line(‘face '||v_face);

SELECT ring_id INTO v_Oring FROM ring WHERE face_id
INOut="0",

--dbms_output.put_line (‘outer ring '||v_Oring);
v_normal:=getNORMAL(v_Oring);

EXIT WHEN v_normal(3)<>0;

END LOOP;

--dbms_output.put_line(‘face '||v_face);

if v_normal(3)=0 THEN dbms_output.put_line('normalZz

if;

SELECT shell_id_ref _pos,shell_id_ref _neg INTO v_she
FACE WHERE face_id=v_face;

IF v_shellPOS=v_lIshell THEN IF v_normal(3)>=0 THEN
dbms_output.put_line('1.not oriented properly’); EN

ELSIF v_shellNEG=v_Ishell THEN IF v_normal(3)>=0 TH
dbms_output.put_line('2.not oriented properly’); EN

END IF;

END LOOP;

END;

HELL WHERE InOut="";

N (SELECT node FROM

M node2shell,node
e_id= node2shell.node;

_ref=v_face AND

'|lv_normal(3)); ENd
lIPOS, v_shellNEG FROM
D IF;

EN
D IF;
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1 /IVALIDATIONTEST 6) PLANAR FACES//

SET SERVEROUTPUT ON

DECLARE

v_tolerance NUMBER:=0.005;
TYPE element_type IS TABLE OF NUMBER;
9 tab_face element_type;
10 tab_lring element_type;
11 v_face NUMBER,;

12 v_Oring NUMBER;

13 v_Iring NUMBER;

14 x1 NUMBER;

15 y1 NUMBER;

16 z1 NUMBER;

17 x2 NUMBER;

18 y2 NUMBER;

19 z2 NUMBER;

20 x3 NUMBER,;

21 y3 NUMBER,;

22 z3 NUMBER,;

23 x4 NUMBER,;

24 y4 NUMBER,;

25 z4 NUMBER,;

26 a NUMBER:=4;

27 b NUMBER:=5;

28 ¢ NUMBER:=6;

29 d NUMBER:=7;

30 e NUMBER:=8;

31 fNUMBER:=9;

32 veclx NUMBER,;

33 vecly NUMBER,;

34 veclz NUMBER,;

35 vec2x NUMBER;

36 vec2y NUMBER,;

37 vec2z NUMBER,;

38 normalX NUMBER;

39 normalY NUMBER;

40 normalZ NUMBER;

41 normalXouter NUMBER,;
42 normalYouter NUMBER,;
43 normalZouter NUMBER;
44 centroidX NUMBER;

45 centroidY NUMBER;

46 centroidZ NUMBER,;

47 v_number NUMBER,;

48 v_count NUMBER,;

49 v_ordinate SDO_ORDINATE_ARRAY;
50 v_Nfactor NUMBER,;

51 v_NfactorOuter NUMBER,;
52 v_d NUMBER;

53 vx NUMBER;

54 vx_totaal NUMBER;

55 vy_totaal NUMBER,;

56 vz_totaal NUMBER;

57 vy NUMBER,;

58 vz NUMBER;

59 v_dOuter NUMBER,;

60 Var_A NUMBER,;

61 distance NUMBER,;

63 BEGIN
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64
65
66
67
68
69
70
71

72
73
74

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

--getting started

SELECT face_id BULK COLLECT INTO tab_face FROM FACE
IF tab_face.count=0 THEN dbms_output.put_line('no f
ELSE FORi IN tab_face.FIRST..tab_face.LAST LOOP

v_face:=tab_face(i);
dbms_output.put_line (‘face: '||v_face);

SELECT ring_id INTO v_Oring FROM ring WHERE face_id

InOut="0";

--get centroid of outer ring

SELECT ringordinates INTO v_ordinate FROM ringordin

ring_id=v_Oring;
v_count:=v_ordinate.count;
v_count:=(v_count-3)/3;
--dbms_output.put_line('v_count '||v_count);
v_number:=1;

vX_totaal:=0;
vy_totaal:=0;
vz_totaal:=0;

FOR v_counter IN 1..v_count LOOP
--dbms_output.put_line('v_number '||v_number);
vx:=v_ordinate(v_number);
--dbms_output.put_line('vx '[|vx);
vx_totaal:=(vx_totaal+vx);
--dbms_output.put_line('vx-totaal '||vx_totaal);
v_number:=v_number+1;
vy:=v_ordinate(v_number);

vy_totaal:=vy totaal+vy;
v_number:=v_number+1;
vz:=v_ordinate(v_number);
vz_totaal:=vz+vz_totaal;
v_number:=v_number+1;

END LOOP;

CentroidX:=vx_totaal/v_count;
CentroidY:=vy_totaal/v_count;
CentroidZ:=vz_totaal/v_count;
--dbms_output.put_line(‘centroidX: '||CentroidX);
--dbms_output.put_line(‘centroidY: '||CentroidY);
--dbms_output.put_line(‘centroidZ: '||CentroidZ);

--select x,y,z values of four nodes (representing 2
x1:=v_ordinate(1);
yl:=v_ordinate(2);
z1:= v_ordinate(3);
x2:= v_ordinate(4);
y2:= v_ordinate(5);
z2:=v_ordinate(6);
x3:= v_ordinate(a);
y3:= v_ordinate(b);
z3:=v_ordinate(c);
x4:= v_ordinate(d);
y4:= v_ordinate(e);
z4:=v_ordinate(f);

--calculate the normal of the ring
veclx:=x2-x1;

vecly:=y2-y1;

veclz:=z2-z1;

vec2x:=x4-x3;

vec2y:=y4-y3;

vec2z:=z4-z3;

normalX:= (vecly * vec2z) - (veclz * vec2y);

aces');

_ref=v_face AND

ates WHERE

edges)
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125
126
127
128
129
130
131
132

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

172

173
174

175
176
177

178
179
180
181

normalY:= -((vec2z * veclx) - (vec2x * veclz));
normalZ:= (veclx * vec2y) - (vecly * vec2x);

--in case the edges are parallel

IF normalX=0 AND normalY=0 AND normalZ=0 THEN
--select x,y,z values of two nodes representing ano
LOOP

SELECT ringordinates INTO v_ordinate FROM ringordin
ring_id=v_Oring;

dbms_output.put_line(v_Oring);

a:=a+1,

b:=b+1;

c:=c+1,

d:=d+1;

e=e+l,

fi=f+1;

x3:= v_ordinate(a);

y3:= v_ordinate(b);

z3:=v_ordinate(c);

x4:= v_ordinate(d);

y4:= v_ordinate(e);

z4:=v_ordinate(f);

--calculate the normal of the ring

veclx:=x2-x1;

vecly:=y2-y1;

veclz:=z2-z1;

vec2x:=x4-x3;

vec2y:=y4-y3;

vec2z:=z4-z3;

normalX:= (vecly * vec2z) - (veclz * vec2y);
normalY:= -((vec2z * veclx) - (vec2x * veclz));
normalZ:= (veclx * vec2y) - (vecly * vec2x);
--dbms_output.put_line(normalX]|’;'|jnormalY||’;'||
--dbms_output.put_line(hormalX+normalY+normalZz);
Exit WHEN (normalX+normalY-+normalZ)<>0;
END LOOP;

END IF;

--calculate distance to centroid

v_Nfactor:= sqrt((normalX*normalX)+(normalY*normalY
--dbms_output.put_line('1) '||v_Nfactor);
v_d:=(normalX*-(x1))+(normalY*-(y1))+(normalZ*-(z1)
--dbms_output.put_line('2) '||v_d);
Var_A:=normalX*CentroidX+normalY*CentroidY+normalZ*
--dbms_output.put_line('3) '||var_A);
distance:=Var_A/v_Nfactor;

--dbms_output.put_line('4) '||distance);

IF distance between -(v_tolerance) AND v_tolerance
dbms_output.enable; dbms_output.put_line('distance
within tolerance value IS flat');

ELSE dbms_output.enable; dbms_output.put_line(‘dist
ring greater than tolerance value IS NOT flat");

END IF;

--IF distance >-(v_tolerance) THEN dbms_output.put_
centroid to outer ring of face('||v_face||): '[|di

--check for inner rings

SELECT ring_id BULK COLLECT INTO tab_Iring FROM rin
face_id_ref=v_face AND InOut="l";

IF tab_Iring.count>0

THEN FOR i IN tab_lIring.FIRST..tab_Iring.LAST LOOP
v_Iring:=tab_lIring(i);

normalXouter:=normalX;

ther second edge

ates WHERE

normalz);

)+(normalZ*normalz));
);

CentroidZ+v_d;

THEN
centroid to outer ring

ance centroid to outer

line('distance
stance); END IF;

g WHERE
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182
183
184
185
186
187
188
189
190

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

242

normalYouter:=normalY;
normalZouter:=normalZ;
v_dOuter:=v_d;
v_NfactorOuter:=v_Nfactor;

--chk centroid within inner ring
--get centroid of inner ring

SELECT ringordinates INTO v_ordinate FROM ringordin

ring_id=v_lIring;
v_count:=v_ordinate.count;
v_count:=(v_count-3)/3;
v_number:=1;

vx_totaal:=0;
vy_totaal:=0;
vz_totaal:=0;
FOR v_counter IN 1..v_count LOOP

vx:=v_ordinate(v_number);
vx_totaal:=(vx_totaal+vx);
v_number:=v_number+1,;
vy:=v_ordinate(v_number);
vy_totaal:=(vy_totaal+vy);
v_number:=v_number+1;
vz:=v_ordinate(v_number);
vz_totaal:=(vz_totaal+vz);
v_number:=v_number+1;
END LOOP;
CentroidX:=vx_totaal/v_count;
CentroidY:=vy_totaal/v_count;
CentroidZ:=vz_totaal/v_count;

--select x,y,z values of four nodes (representing 2
x1:=v_ordinate(1);
yl:=v_ordinate(2);
z1:= v_ordinate(3);
x2:= v_ordinate(4);
y2:= v_ordinate(5);
z2:=v_ordinate(6);
x3:= v_ordinate(a);
y3:= v_ordinate(b);
z3:=v_ordinate(c);
x4:= v_ordinate(d);
y4:= v_ordinate(e);
z4:=v_ordinate(f);

--calculate the normal of the ring
veclx:=x2-x1;

vecly:=y2-y1,;

veclz:=z2-z1;

vec2x:=x4-x3;

vec2y:=y4-y3;

vec2z:=z4-z3;

normalX:= (vecly * vec2z) - (veclz * vec2y);
normalY:= -((vec2z * veclx) - (vec2x * veclz));
normalZ:= (veclx * vec2y) - (vecly * vec2x);

--in case the edges are parallel

IF normalX=0 AND normalY=0 AND normalZ=0 THEN

--select x,y,z values of two nodes representing ano
LOOP

SELECT ringordinates INTO v_ordinate FROM ringordin

ring_id=v_lIring;
a:=a+1,

ates WHERE

edges)

ther second edge

ates WHERE
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243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273

274

275
276
277
278

279
280
281

282

283
284
285
286
287

b:=b+1;

c:=c+1,

d:=d+1;

e:=e+l,

fi=f+1;

x3:= v_ordinate(a);
y3:= v_ordinate(b);
z3:=v_ordinate(c);
x4:= v_ordinate(d);
y4:= v_ordinate(e);
z4:=v_ordinate(f);

--calculate the normal of the ring

veclx:=x2-x1;
vecly:=y2-y1;
veclz:=z2-z1;
vec2x:=x4-x3;
vec2y:=y4-y3;
vec2z.:=z4-z3;

normalX:= (vecly * vec2z) - (veclz * vec2y);

normalY:= -((vec2z * veclx) - (vec2x * veclz));

normalZ:= (veclx * vec2y) - (vecly * vec2x);

CONTINUE WHEN normalX=0 AND normalY=0 AND normalZ=0

END LOOP;
END IF;

--calculate distance to centroid

v_Nfactor:= sqrt((normalX*normalX)+(normalY*normalY
v_d:=(normalX*-(x1))+(normalY*-(y1))+(normalZ*-(z1)
Var_A:=normalX*CentroidX+normalY*CentroidY+normalZ*

distance:=Var_A/v_Nfactor;

IF distance >v_tolerance THEN dbms_output.put_line(
inner ring('||v_Iring||") of face(’||v_face||): |

IF distance <-(v_tolerance) THEN dbms_output.put_li
to inner ring(’||v_lIring||") of face(||v_face||"):

--chk centroid with outer ring
--calculate distance of centroid (inner ring) to ou
Var_A:=normalXouter*CentroidX+normalYouter*Centroid

+v_dOuter;

distance:=Var_A/v_NfactorOuter;

IF distance >v_tolerance THEN dbms_output.put_line(
inner ring(‘||v_Iring||") to outer ring of face('||

'||distance); END IF;

IF distance <-(v_tolerance) THEN dbms_output.put_li
of inner ring(’||v_Iring||") to outer ring of face(

'||distance); END IF;
END LOOP;

END IF;

END LOOP;

END IF;

END;

)+(normalZ*normalz));
éentroidZ+v_d;

'distance centroid to
|distance); END IF;

ne('distance centroid
'||distance); END IF;

ter ring
Y+normalZouter*CentroidZ

‘distance centroid of
v_face||"):

ne('distance centroid
"||v_face]|"):
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VA_test07a_selfintersectingVOLUMES.sql

3-6-2010

/IVALIDATIONTEST 7) SELF INTERSECTING VOLUMES//

SET SERVEROUTPUT ON

DECLARE

TYPE element_type IS TABLE OF NUMBER;
tab_volume element_type;

tab_lshell element_type;

tab_faces element_type;

tab_edges element_type;
tab_chkedges element_type;
tab_nodes1 element_type;

tab_nodes?2 element_type;

tab_nodes3 element_type;

tab_check element_type;

v_volume NUMBER,;

v_lIshell NUMBER;

v_Oshell NUMBER,;

v_face NUMBER;

v_edge NUMBER,;

v_startnode NUMBER;

v_endnode NUMBER;

v_test NUMBER;

vx NUMBER,;

vy NUMBER;

vz NUMBER,;

nr NUMBER;

pointtype SDO_POINT_TYPE;
v_ordinates SDO_ORDINATE_ARRAY;
v_point SDO_GEOMETRY;
v_shellgeom SDO_GEOMETRY;
v_fgeom SDO_GEOMETRY;
sql_truncate VARCHAR(100):="truncate table chk_inte

BEGIN

--getting started

execute immediate sql_truncate;

SELECT DISTINCT volume_id_ref BULK COLLECT INTO tab
IF tab_volume.count=0 THEN dbms_output.put_line('no
ELSE

FOR i IN tab_volume.FIRST..tab_volume.LAST LOOP
v_volume:=tab_volume(i);

dbms_output.put_line('volume: ‘||v_volume);

--select edges per volume
SELECT DISTINCT edge BULK COLLECT INTO tab_edges FR
shell IN (SELECT shell_id FROM SHELL WHERE volume_i

--insert all edges in chk_interaction table and add
nr:=tab_edges.count;

FORALL i IN 1..nr

INSERT INTO chk_interaction (id) VALUES (tab_edges(
UPDATE chk_interaction SET geom= getLINE(id);

--select all faces per volume

SELECT DISTINCT face_id BULK COLLECT INTO tab_faces
shell_id_ref_pos IN (SELECT shell_id FROM SHELL WHE
volume_id_ref=v_volume) OR shell_id_ref neg IN (SEL
SHELL WHERE volume_id_ref=v_volume);

raction’;

_volume FROM SHELL;
volumes in structure');

OM node2shell WHERE
d_ref=v_volume);

geometry

));

FROM FACE WHERE
RE
ECT shell_id FROM
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VA_test07a_selfintersectingVOLUMES.sql

3-6-2010

60
61
62
63
64
65
66
67

68
69
70

71
72
73
74

75
76
77

78
79

80
81

82
83
84
85
86
87
88
89
90
91
92
93
94

IF tab_faces.count=0 THEN dbms_output.put_line('no

--chk interaction edges per face (where edge is not

ELSE FOR i IN tab_faces.FIRST..tab_faces.LAST LOOP
v_face:=tab_faces(i);

--dbms_output.put_line(‘face: '||v_face);
v_fgeom:=getPOLYGON(v_face);

SELECT id BULK COLLECT INTO tab_chkedges FROM chk_i
(SDO_ANYINTERACT(geom,v_fgeom)="TRUE') AND (id NOT
r2e.edge_id_ref FROM ring2edge r2e, ring r WHERE
r2e.ring_id_ref=r.ring_id AND face_id_ref=v_face));

--chk edges which interact with the specified face

IF tab_chkedges.count>0 THEN --dbms_output.put_line

for face '||v_face);

FOR i IN tab_chkedges.FIRST..tab_chkedges.LAST LOOP
v_edge:=tab_chkedges(i);

--dbms_output.put_line(v_edge);

SELECT node BULK COLLECT INTO tab_nodes1 FROM (SELE
FROM edge WHERE edge_id=v_edge

UNION ALL SELECT endnode AS node FROM edge WHERE ed
SELECT DISTINCT node BULK COLLECT INTO tab_nodes2 F
SELECT startnode AS node FROM edge WHERE edge_id IN
r2e.edge_id_ref FROM ring2edge r2e, ring r WHERE
r2e.ring_id_ref=r.ring_id AND face_id_ref=v_face)

UNION ALL

SELECT endnode AS node FROM edge WHERE edge_id IN (
FROM ring2edge r2e, ring r WHERE r2e.ring_id_ref=r.
face_id_ref=v_face));

tab_nodes3:=tab_nodesl MULTISET INTERSECT tab_nodes
IF tab_nodes3.count=0 THEN dbms_output.put_line ('f
non-valid intersection with another face of the sam
(llv_volumel[)’);

END IF;

END LOOP;

END IF;

END LOOP;

END IF;

--closure

execute immediate sql_truncate;
END LOOP;

END IF;

END;

faces selected);

part of that face)

nteraction WHERE
IN (SELECT

for sharing nodes
(‘closer check needed

CT startnode AS node

ge_id=v_edge);
ROM (
(SELECT

SELECT r2e.edge_id_ref
ring_id AND

2;
ace '||v_face||' has a
e volume
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33

34
35
36
37
38
39
40

41
42
43
44
45
46
47
48
49
50
51
52

53

/IVALIDATIONTEST 7) EVERY INNER RING MUST BE INSIDE

OUTER RING//

SET SERVEROUTPUT ON

DECLARE

TYPE element_type IS TABLE OF NUMBER;
tab_lring element_type;

tab_edges element_type;

tab_edgesOUTER element_type;
tab_chkedges element_type;

tab_check element_type;

v_Iring NUMBER;

v_Oring NUMBER;

v_edge NUMBER,;

nr NUMBER;

vx NUMBER,;

vy NUMBER;

vz NUMBER,;

v_linegeom SDO_GEOMETRY;

pointtype SDO_POINT_TYPE;

v_point SDO_GEOMETRY;

v_ringgeom SDO_GEOMETRY;

v_ordinates SDO_ORDINATE_ARRAY;
sql_truncate VARCHAR(100):="truncate table chk_inte

BEGIN

--getting started, select inner rings

execute immediate sql_truncate;

SELECT DISTINCT ring_id BULK COLLECT INTO tab_Iring
INOut="";

IF tab_Iring.count=0 THEN dbms_output.put_line('no
structure');

ELSE

FOR i IN tab_Iring.FIRST..tab_lring.LAST LOOP
v_Iring:=tab_lIring(i);

dbms_output.put_line('inner ring: '||v_Iring);

--select all edges of inner ring and insert them in
table and add geometry

SELECT DISTINCT edge BULK COLLECT INTO tab_edges FR

ring=v_lring;

nr:=tab_edges.count;

FORALL i IN 1..nr

INSERT INTO chk_interaction (id) VALUES (tab_edges(
UPDATE chk_interaction SET geom= getLINE(id);

--select accompanying outer ring

SELECT ring_id INTO v_Oring FROM ring WHERE InOut="
(SELECT face_id_ref FROM ring WHERE InOut="I' AND r
SELECT ringordinates INTO v_ordinates FROM ringordi
ring_id=v_Oring;

v_ringgeom:=SDO_GEOMETRY(3003,NULL,NULL,SDO_ELEM_IN

inates);

SELECT id BULK COLLECT INTO tab_check FROM chk_inte

(SDO_ANYINTERACT(geom,v_ringgeom)="TRUE");
IF tab_check.count<>nr THEN dbms_output.put_line('i
(completely) inside outer ring"); END IF;

END LOOP;

ITS ACCOMPANYING

raction’;

FROM ring WHERE

inner rings in

the chk_interaction

OM edge2shell WHERE

));

O' AND face_id_ref IN
ing_id=v_Iring);
nates WHERE

FO_ARRAY(1,1003,1),v_ord

raction WHERE

nner ring not

Page 1



VA _test07b_INNERRINGinsideOUTERRING.sql

3-6-2010

54
55
56
57
58
59
60
61

--closure
execute immediate sql_truncate;
END IF;

END;
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—_

ONOUT A~ WN

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46
47
48
49
50
51

52

53
54
55
56
57
58
59

/IVALIDATIONTEST 7) EVERY INNER SHELL MUST BE INSID

OUTER SHELL//

SET SERVEROUTPUT ON

DECLARE

TYPE element_type IS TABLE OF NUMBER;
tab_volume element_type;

tab_lshell element_type;

tab_faces element_type;

tab_edges element_type;
tab_chkedges element_type;
tab_nodes1 element_type;

tab_nodes?2 element_type;

tab_nodes3 element_type;

tab_check element_type;

v_volume NUMBER,;

v_lIshell NUMBER;

v_Oshell NUMBER,;

v_face NUMBER;

v_edge NUMBER,;

v_startnode NUMBER;

v_endnode NUMBER;

v_test NUMBER;

vx NUMBER,;

vy NUMBER;

vz NUMBER,;

nr NUMBER;

pointtype SDO_POINT_TYPE;
v_ordinates SDO_ORDINATE_ARRAY;
v_point SDO_GEOMETRY;
v_shellgeom SDO_GEOMETRY;
v_sgeom SDO_GEOMETRY;
sql_truncate VARCHAR(100):="truncate table chk_inte

BEGIN

--getting started
execute immediate sql_truncate;

--select all inner shells

SELECT shell_id BULK COLLECT INTO tab_Ishell FROM S
AND volume_id_ref<>0;

IF tab_Ishel. COUNT=0 THEN dbms_output.put_line('no
FOR i IN tab_lIshell.FIRST..tab_Ishell.LAST LOOP
v_Ishell:=tab_Ishell(i);

dbms_output.put_line(‘inner shell: '||v_Ishell);

--select all faces of the inner shell and insert th
chk_interaction table and add geometry

SELECT DISTINCT face_id BULK COLLECT INTO tab_faces
shell_id_ref_pos=v_lIshell OR shell_id_ref neg=v_I
--dbms_output.put_line(tab_faces.count);

IF tab_faces.count=0 THEN dbms_output.put_line('no
ELSE

nr:=tab_faces.count;

FOR i IN tab_faces.FIRST..tab_faces.LAST LOOP
v_face:=tab_faces(i);

--dbms_output.put_line(v_face);

E ITS ACCOMPANYING

raction’;

HELL WHERE InOut="I'

inner shells’); ELSE

em in the

FROM FACE WHERE
shell;

faces selected');
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60
61
62
63
64

65

66
67
68

69

70
71
72
73
74
75
76
77
78
79
80
81

INSERT INTO chk_interaction (id) VALUES (v_face);
END LOOP;
UPDATE chk_interaction SET geom= getPOLYGON(id);

--select accompanying outer shell and chk interacti

inner shell with the outer shell

SELECT shell_id INTO v_Oshell FROM SHELL WHERE InOu
volume_id_ref IN (SELECT volume_id_ref FROM SHELL W
shell_id=v_Ishell);

v_sgeom:=getSOLID(v_Oshell);
--dbms_output.put_line(v_Oshell);

SELECT id BULK COLLECT INTO tab_check FROM chk_inte
(SDO_ANYINTERACT(geom,v_sgeom)="TRUE");

IF tab_check.count<>nr THEN dbms_output.put_line('i
(completely) inside outer shell’);
--dbms_output.put_line(tab_check.count||’;'||nr);

END IF;

--closure
execute immediate sql_truncate;

END IF;
END LOOP;
END IF;

END;

on of the faces of the

t="O" AND
HERE InOut="l' AND

raction WHERE

nner shell not
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OPERATION_getPOINT.sq|

3-6-2010

/ | OPERATI ON CGETPO NT//

CREATE OR REPLACE FUNCTI ON get poi nt (i _node | N NUMBER)
RETURN SDO_CEQOVETRY | S

poi nttype sdo_poi nt _type;

vXx NUMBER,

vy NUMBER

vz NUMBER,

v_poi nt SDO_GEQVETRY;,
v_node NUMBER

BEG N

v_node: =i _node;

SELECT x | NTO vx FROM node WHERE node_i d=v_node;
SELECT y I NTO vy FROM node WHERE node_i d=v_node;
SELECT z I NTO vz FROM node WHERE node_i d=v_node;
poi nttype: =sdo_poi nt _type(vx, vy, vz);

V_poi nt: =SDO_GEQOVETRY (3001, NULL, pointtype, NULL,
RETURN v_poi nt;

END;

NULL) ;
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OPERATION_getLINE.sql

3-6-2010

/ | OPERATI ON CETLI NE/ /

CREATE OR REPLACE FUNCTI ON get LI NE(i _edge | N NUMBER)
RETURN SDO_GEQVETRY AS

v_startnode NUMBER,

v_endnode NUMBER,

v_edge

NUVBER,;

v_xs NUMBER,
v_ys NUMBER
v_zs NUMBER,
v_xe NUMBER,
v_ye NUMBER
v_ze NUMBER,
v_ordi nate SDO _ORDI NATE ARRAY
LI NE SDO_GEQVETRY;

BEG N

--getting started

v_edge:

=i _edge;

--sel ect begin and end node

SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

v_ordi nate: =sdo_ordi nate_array(v_xs,V_ys,V_Zs,V_Xe,V_ye,Vv_ze);

startnode I NTO v_startnode FROM edge WHERE edge_i d=v_edge;
endnode | NTO v_endnode FROM edge WHERE edge_i d=v_edge;

X I NTO v_xs
y INTO v_ys
Z INTO v_zs
X I NTO v_xe
y INTO v_ye
Z INTO v_ze

--closure
| F v_ordinate. count=6

THEN

FROM node
FROM node
FROM node
FROM node
FROM node
FROM node

VWHERE
WHERE
WHERE
WHERE
WHERE
WHERE

node i d= v_startnode;
node i d= v_startnode;
node i d= v_startnode;
node_i d= v_endnode;
node_i d= v_endnode;
node_i d= v_endnode;

LI NE: =SDO_GEQOVETRY( 3002, NULL, NULL, SDO_ELEM | NFO_ARRAY(1, 2, 1), v_ordi nate);
ELSE LI NE: =NULL; END I F;
RETURN LI NE;
EXCEPTI ON WHEN NO_DATA_FOUND THEN LI NE: =NULL;
RETURN LI NE;

END;
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OPERATION_getPOLYGON.sq|
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26

27

28
29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

//OPERATION GETPOLYGON//

CREATE OR REPLACE FUNCTION getPOLYGON(i_face IN NUM

RETURN SDO_GEOMETRY AS

TYPE ring_type IS TABLE OF NUMBER;
tab_lring ring_type;

v_Oring NUMBER;

v_Iring NUMBER;

v_x NUMBER;

v_y NUMBER;

v_z NUMBER;

x NUMBER,;

v_offset NUMBER;

v_count NUMBER;

v_ordinate SDO_ORDINATE_ARRAY;
v_lordinate SDO_ORDINATE_ARRAY;
v_info_array SDO_ELEM_INFO_ARRAY;
FACE SDO_GEOMETRY;

BEGIN

--select outer ring and inner rings

SELECT ring_id INTO v_Oring FROM ring WHERE face_id
INOut="0";

SELECT ringordinates INTO v_ordinate FROM ringordin
ring_id=v_Oring;

SELECT ring_id BULK COLLECT INTO tab_lIring FROM rin
face_id_ref=i_face AND InOut="l";
v_info_array:=sdo_elem_info_array(1,1003,1);

--when no innerrings present
IF tab_Iring.count=0 THEN

FACE:=SDO_GEOMETRY(3003,NULL,NULL,v_info_array, v_o

--when inner rings are present:

ELSE FOR i IN tab_lIring.FIRST..tab_Iring.LAST LOOP
v_Iring:=tab_lIring(i);

SELECT ringordinates INTO v_lordinate FROM ringordi
ring_id=v_lIring;

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(2003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array

x:=v_lordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_lordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

END LOOP;

BER)

_ref=i_face AND
ates WHERE

g WHERE

rdinate); RETURN FACE;

nates WHERE
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OPERATION_getPOLYGON.sq| 362010

60 FACE:=SDO_GEOMETRY(3003,NULL,NULL,v_info_array,v_or dinate);
61 RETURN FACE;

62 END IF;

63 EXCEPTION WHEN NO_DATA_ FOUND THEN FACE:=NULL;RETURMCE;
64 RETURN FACE;

65

66 END;
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37

38
39
40
41

42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

//OPERATION GETSOLID//

CREATE OR REPLACE FUNCTION getSOLID(i_volume IN NUM

RETURN SDO_GEOMETRY AS

TYPE element_type IS TABLE OF NUMBER;
tab_lshell element_type;

tab_POSface element_type;

tab_NEGface element_type;

v_volume NUMBER,;

v_Oshell NUMBER,;

v_lIshell NUMBER;

v_face NUMBER;

v_nrfaceS NUMBER;

v_offset NUMBER;

v_count NUMBER;

v_loop NUMBER,;

x NUMBER,;

v_innerrings NUMBER;

v_facelordinate SDO_ORDINATE_ARRAY;
v_face2ordinate SDO_ORDINATE_ARRAY;
v_ordinate SDO_ORDINATE_ARRAY;
v_Fordinate SDO_ORDINATE_ARRAY;
v_info_array SDO_ELEM_INFO_ARRAY;
VOLUME SDO_GEOMETRY;

BEGIN

--getting started

v_volume:=i_volume;
v_ordinate:=sdo_ordinate_array();
v_info_array:=sdo_elem_info_array(1,1007,1);

--select shells (outer and inner)

SELECT shell_id INTO v_Oshell FROM SHELL WHERE volu
INOut="0O";

SELECT shell_id BULK COLLECT INTO tab_Ishell FROM S
volume_id_ref=v_volume AND InQut="l';

--get faces of outer shell

SELECT face_id BULK COLLECT INTO tab_POSface FROM F
shell_id_ref_pos=v_Oshell;

SELECT face_id BULK COLLECT INTO tab_NEGface FROM F
shell_id_ref_neg=v_Oshell;
v_nrfaces:=tab_POSface.count+tab NEGface.count;
--dbms_output.put_line('nr of faces: '||v_nrfaces);

--adjust array-info for outer shell
v_info_array.extend,;
v_info_array(4):=1;
v_info_array.extend,;
v_info_array(5):=1006;
v_info_array.extend,;
v_info_array(6):=(v_nrfaces);

--get pos. oriented faces first (of outer shell)

IF tab_POSface.count>0 THEN

FOR i IN tab_POSface.FIRST..tab_POSface.LAST LOOP
v_face:=tab_POSface(i);

--dbms_output.put_line('(pos) face: '||v_face);

BER)

me_id_ref=v_volume AND

HELL WHERE

ACE WHERE

ACE WHERE
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60

61
62

63

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

108
109
110
111
112
113
114
115
116
117

SELECT count(*) INTO v_innerrings FROM ring WHERE |
face_id_ref=v_face;

--dbms_output.put_line(‘count inner rings: '[|v_inn

IF v_innerrings>1 THEN dbms_output.put_line (‘'more
face: '||v_face||' (geen solid geconstrueerd’); VOL

ELSIF v_innerrings=1 THEN dbms_output.put_line (‘1
'||v_face);

v_nrfaces:=v_nrfaces+1;

--dbms_output.put_line (‘number of faces: '||v_nrfa
v_info_array(6):=(v_nrfaces);
deleteINNERRINGS(v_face,v_facelordinate,v_face2ordi

--adjust array-info for facel
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);
--extend ordinate-array for facel
x:=v_facelordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

--adjust array-info for face2
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);
--extend ordinate-array for face2
x:=v_face2ordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

ELSE SELECT ringordinates INTO v_Fordinate FROM rin
ring_id IN (SELECT ring_id FROM ring WHERE face_id__
INOut="0");

--dbms_output.put_line('geen inner ring');

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);

nOut="l' AND
errings);

than 1 inner ring in
UME:=NULL,;
inner ring, face:

ces);

nate);

gordinates WHERE
ref=v_face AND
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

141

142

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array

x:=v_Fordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

END IF;

END LOOP;

END IF;

--get neg. oriented faces of outer shell

IF tab_NEGface.count>0 THEN

FOR i IN tab_NEGface.FIRST..tab_NEGface.LAST LOOP
v_face:=tab_NEGface(i);

--dbms_output.put_line('(neg) face: '||v_face);

SELECT count(*) INTO v_innerrings FROM ring WHERE |
face_id_ref=v_face;

IF v_innerrings>1 THEN dbms_output.put_line (‘'more
face: '||v_face||' (geen solid geconstrueerd)”); VO

ELSIF v_innerrings=1 THEN dbms_output.put_line (‘1
'||v_face);

v_nrfaces:=v_nrfaces+1;

--dbms_output.put_line('"number of faces '||v_nrface
v_info_array(6):=(v_nrfaces);
deleteINNERRINGS(v_face,v_facelordinate,v_face2ordi

--adjust array-info for facel
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array for facel
x:=v_facelordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);

nOut="l' AND

than 1 inner ring in
LUME:=NULL;
inner ring, face:

s);

nate);
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178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

--adjust array-info for face2
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array for face2
x:=v_facelordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

ELSE SELECT ringordinates INTO v_Fordinate FROM rin
ring_id IN (SELECT ring_id FROM ring WHERE face_id__
INOut="0");

--dbms_output.put_line(‘geen inner rings");

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);
--dbms_output.put_line (‘face: '||v_face);

--extend ordinate-array
x:=v_Fordinate.count;

gordinates WHERE
ref=v_face AND
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239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273

274

275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

--dbms_output.put_line (‘number of ordinates: '||x)
v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

END IF;

END LOOP;

END IF;

--check for inner shells

IF tab_Ishell.count>0 THEN

FOR i IN tab_lIshell.FIRST..tab_Ishell.LAST LOOP
v_Ishell:=tab_Ishell(i);

--dbms_output.put_line (‘inner shell: '||v_Ishell);

--get faces of inner shell

SELECT face_id BULK COLLECT INTO tab_POSface FROM F
shell_id_ref _pos=v_lIshell;

SELECT face_id BULK COLLECT INTO tab_NEGface FROM F
shell_id_ref_neg=v_Ishell;
v_nrfaces:=tab_POSface.count+tab NEGface.count;
--dbms_output.put_line (‘number of faces: '||v_nrfa
--dbms_output.put_line (‘pos oriented faces: '||tab
--dbms_output.put_line ('neg oriented faces: '||tab

--adjust array-info for inner shell
v_offset:=v_ordinate.count+1;
--dbms_output.put_line (‘offset: '||v_offset);
v_count:=v_info_array.count+1;
--dbms_output.put_line (‘count: '||v_count);
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(2006);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(v_nrfaces);

--get pos. oriented faces first (of inner shell)

IF tab_POSface.count>0 THEN

FOR i IN tab_POSface.FIRST..tab_POSface.LAST LOOP
v_face:=tab_POSface(i);

SELECT ringordinates INTO v_Fordinate FROM ringordi

ACE WHERE

ACE WHERE

ces);
_POSface.count);
_NEGface.count);

nates WHERE ring_id IN
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300
301
302
303
304
305
306
307
308
309
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311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
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329
330
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345
346
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349
350
351
352
353
354
355
356
357
358
359
360

(SELECT ring_id FROM ring WHERE face_id_ref=v_face

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(2003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array

x:=v_Fordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

END LOOP;

END IF;

--get neg. oriented faces of inner shell

IF tab_NEGface.count>0 THEN

FOR i IN tab_NEGface.FIRST..tab_NEGface.LAST LOOP
v_face:=tab_NEGface(i);

SELECT ringordinates INTO v_Fordinate FROM ringordi
(SELECT ring_id FROM ring WHERE face_id_ref=v_face

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(2003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array
x:=v_Fordinate.count;
--dbms_output.put_line (‘number of ordinates: '[|x)
v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);

AND InOut="0");

nates WHERE ring_id IN

AND InOut="0");
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362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

378
379
380

v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

END LOOP;

END IF;

END LOOP;

END IF;

--result

--dbms_output.put_line (‘info-array: ‘||v_info_arra
--dbms_output.put_line (‘ordinate-array: '||v_ordin
VOLUME:=SDO_GEOMETRY(3008,NULL,NULL,v_info_array,v_
RETURN VOLUME;

RETURN VOLUME;

EXCEPTION WHEN NO_DATA_FOUND THEN dbms_output.put_|I
found');VOLUME:=NULL,;

RETURN VOLUME;

END;

y());
ate(1));
ordinate);

ine('no data
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33

34
35

36
37
38

39

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

//[FUNCTION RINGORDINATES//

CREATE OR REPLACE FUNCTION getRINGordinates(i_ring
SDO_ORDINATE_ARRAY AS

TYPE element_type IS TABLE OF NUMBER;
tab_node element_type;

v_ring NUMBER;

v_edge NUMBER,;

v_node NUMBER,;

v_orientation VARCHAR2(1);

v_startnode NUMBER;

v_chkedge NUMBER,;

v_chknode NUMBER,;

v_counter NUMBER;

v_x NUMBER,;

v_y NUMBER;

v_z NUMBER,;

v_nredges NUMBER,;

v_nrordinates NUMBER;

v_ordinate SDO_ORDINATE_ARRAY;

RING SDO_ORDINATE_ARRAY;

BEGIN

--getting started
v_ring:=i_ring;

--set up check: count edges to check with number of
SELECT count(edge_id_ref) INTO v_nredges FROM ring2
ring_id_ref=v_ring;

v_nrordinates:=(v_nredges*3)+3;

--select a startedge and startnode

SELECT min(edge_id_ref) INTO v_edge FROM ring2edge
ring_id_ref=v_ring;

--dbms_output.put_line('startedge: '||v_edge);

SELECT orientation INTO v_orientation FROM ring2edg
ring_id_ref=v_ring AND edge_id_ref=v_edge;
--dbms_output.put_line(‘orientation startedge: '||v

IF v_orientation="-'

THEN SELECT endnode, startnode INTO v_startnode, v_
edge_id=v_edge;

ELSE SELECT startnode, endnode INTO v_startnode, v_
edge_id=v_edge;

END IF;

--dbms_output.put_line('startnode: '||v_startnode);

--insert startnode in ordinate-array

SELECT x INTO v_x FROM node WHERE node_id=v_startn
SELECT y INTO v_y FROM node WHERE node_id= v_startn
SELECT z INTO v_z FROM node WHERE node_id=v_startn
v_ordinate:=sdo_ordinate_array(v_x,v_y,v_2z);

v_counter:=3;

--insert the second node in ordinate-array

SELECT x INTO v_x FROM node WHERE node_id=v_node;
SELECT y INTO v_y FROM node WHERE node_id=v_node;
SELECT z INTO v_z FROM node WHERE node_id=v_node;
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(v_x);

v_counter:=v_counter+1;

IN NUMBER) RETURN

ordinates
edge WHERE

WHERE

e WHERE
_orientation);
node FROM edge WHERE

node FROM edge WHERE

ode;
ode;
ode;
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58
59
60
61
62
63
64

65
66
67
68
69

70
71
72
73

74

75
76
77
78

79
80

81
82
83
84

85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

106
107
108

v_ordinate.extend;
v_ordinate(v_counter):=(v_y);
v_counter:=v_counter+1;
v_ordinate.extend;
v_ordinate(v_counter):=(v_z);

--continue collecting and inserting nodes (collect next node and check
orientation edge)

LOOP

--search for negative oriented edge

BEGIN

SELECT startnode,edge_id INTO v_chknode,v_chkedge F ROM edge WHERE
endnode=v_node AND edge_id IN (SELECT edge_id_ref F ROM ring2edge WHERE

ring_id_ref=v_ring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

--chk (neg.) orientation

SELECT orientation INTO v_orientation FROM ring2edg e WHERE
edge_id_ref=v_chkedge AND ring_id_ref=v_ring;
IF v_orientation="+' THEN dbms_output.put_line('1.e dge not oriented

properly: '||v_edge); END IF;
EXCEPTION WHEN NO_DATA_FOUND THEN v_chknode:=0;

END;

--search for positive oriented edge (when no negati ve oriented edge is

found)

IF v_chknode=0 THEN

SELECT endnode,edge_id INTO v_chknode,v_chkedge FRO M edge WHERE
startnode=v_node AND edge_id IN (SELECT edge_id_ref FROM ring2edge WHERE

ring_id_ref=v_ring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

--chk (pos.) orientation

SELECT orientation INTO v_orientation FROM ring2edg e WHERE
edge_id_ref=v_chkedge AND ring_id_ref=v_ring;

IF v_orientation="-' THEN dbms_output.put_line('2.e dge not oriented
properly: '||v_edge); END IF;

END IF;

--insert v_node in ordinate-array

SELECT x INTO v_x FROM node WHERE node_id=v_node;
SELECT y INTO v_y FROM node WHERE node_id=v_node;
SELECT z INTO v_z FROM node WHERE node_id=v_node;
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(v_x);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(v_y);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(v_z);

EXIT WHEN v_node= v_startnode OR v_ordinate.count=v _nrordinates;
END LOOP;

--check end-startnode

IF v_node<>v_startnode THEN dbms_output.put_line('s tartnode does not
equal endnode (possibly more than 2-manifold or a w rong orientation of

the first edge"); END IF;

--check number of nodes/ordinates

IF v_ordinate.count=v_nrordinates THEN
RING:=v_ordinate;
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109 RETURN RING;

110 ELSE RING:=NULL; RETURN RING; END IF;

111 EXCEPTION WHEN NO_DATA_FOUND THEN RING:=NULL;
112 RETURN RING;

113

114 END;
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1 // FUNCTI ON GETNORMAL/ /

CREATE OR REPLACE FUNCTI ON get NORVAL(i_ring | N NUMBER) RETURN

NORMAL_ARRAY AS

NORMAL NORMAL_ARRAY;

V_
x1
yl
z1
X2
y2
z2
X3
y3
z3
X4
y4
z4
a
b
c
d
e
f

ri ng NUVBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER;
NUMBER: =4;
NUMBER: =5;
NUMBER: =6
NUMBER: =7
NUMBER: =8;
NUMBER: =9;

veclx NUMBER;
vecly NUMBER,
veclz NUMBER;
vec2x NUMBER;
vec2y NUMBER,

ve
no
no
no

V_
v_ordi nate SDO _ORDI NATE ARRAY

c2z NUMBER;

r mal X NUMBER;
rmal Y NUMVBER;
rmal Z NUMBER,
Nf act or NUMBER;

BEG N

V_

--select x,y,z values of four nodes (representing 2 edges)
SELECT ringordi nates | NTO v_ordi nate FROM ri ngor di nat es WHERE

ri

x1:

z1:

--cal culate the norma

ve
ve
ve

getting started
ring:=i_ring;

ng_i d=v_ring;

v_ordi nate(1);
v_ordi nate(2);
v_ordi nate(3);
v_ordi nate(4);
v_ordi nate(5);
v_ordi nat e(6);
v_ordi nate(a);
v_ordi nate(b);
v_ordi nate(c);
v_ordi nate(d);
v_ordi nate(e);
v_ordi nate(f);

clx: =x2-x1;
cly: =y2-y1;
clz:=z2-21;

of the ring
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63
64
65
66
67
68
69
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74
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79
80
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vec2x: =x4- x3;

vec2y: =y4-y3

vec2z: =z4-z3

normal X: = (vecly * vec2z) - (veclz * vec2y);
normal Y: = -((vec2z * veclx) - (vec2x * veclz));
normal Z: = (veclx * vec2y) - (vecly * vec2x);

--in case the edges are parallel

I F (normal X=0 AND nor mal Y=0 AND nor rmal Z=0) THEN
--select x,y,z values of two nodes representing another second edge
LooP

SELECT ringordi nates | NTO v_ordi nate FROM ri ngor di nat es WHERE
ring_id=v_ring;

a: =a+l;

b: =b+1;

C: =c+1;

d: =d+1;

e: =e+l;

f:=f+1,;

v_ordi nate(a);

v_ordi nate(b);

v_ordi nate(c);

v_ordi nate(d);

v_ordi nate(e);

z4: = v_ordinate(f);

--calculate the normal of the ring

veclx: =x2-x1,

vecly: =y2-y1,

veclz: =z2-z1,

vec2x: =x4-X3;

vec2y: =y4-y3

vec2z: =z4-z3

normal X: = (vecly * vec2z) - (veclz * vec2y);
normal Y: = -((vec2z * veclx) - (vec2x * veclz));
normal Z: = (veclx * vec2y) - (vecly * vec2x);
CONTI NUE WHEN (nor mal X=0 AND nor rmal Y=0 AND nor nal Z=0) ;
END LOOP

END | F;

--normalize normal (to delete the influence of the | enght of a normal)
v_Nfactor: = sqrt((normal X*normal X) +( nor mal Y*nor mal Y) +( nor mal Z*nor mal 2) ) ;
I F v_Nfactor=0 THEN NORMAL: =normal _array(0, 0, 0); RETURN NORMAL;

ELSE

nor mal X: =nor mal X/ v_Nf act or;

nor mal Y: =nor mal Y/ v_Nf act or;

nor mal Z: =nor mal Z/ v_Nf act or;

--result

NORMAL: =nor mal _ar r ay( nor mal X, nor mal Y, nor mal Z2) ;
RETURN NORMAL;

END | F;

END;

Page 2



FUNCTION_getSHELL.sql

3-6-2010

ONOUT DA~ WN -

B W WWWWWWWWWNNNDNNDNNNNDNRFE 2 e
cuwvwooNOTCTUuDdWNHOOUONOOUDDWNEFHOUOVUONOOULD WNFHOO

41

42
43
44
45
46
47
48
49
50
51
52
53
54

55
56
57

58
59

//[FUNCTION GETSHELL//

CREATE OR REPLACE FUNCTION getSHELL(i_shell IN NUMB
RETURN SDO_GEOMETRY AS

TYPE element_type IS TABLE OF NUMBER;
tab_POSface element_type;

tab_NEGface element_type;

v_shell NUMBER;

v_InOut VARCHAR(2);

v_face NUMBER;

v_nrfaces NUMBER,;

v_offset NUMBER;

v_count NUMBER;

v_loop NUMBER,;

x NUMBER,;

v_innerrings NUMBER;

v_ordinate SDO_ORDINATE_ARRAY;
v_facelordinate SDO_ORDINATE_ARRAY;
v_face2ordinate SDO_ORDINATE_ARRAY;
v_Fordinate SDO_ORDINATE_ARRAY;
v_info_array SDO_ELEM_INFO_ARRAY;
SHELL SDO_GEOMETRY;

BEGIN

--GETTING STARTED

v_shell:=i_shell;

--dbms_output.put_line(‘'shell: '[|v_shell);
v_ordinate:=sdo_ordinate_array();
v_info_array:=sdo_elem_info_array(1,1007,1);

SELECT InOut INTO v_InOut FROM SHELL WHERE shell_id
--dbms_output.put_line('InOut: '||v_InOut);

--ORIGINALLY AN OUTER SHELL

IF v_InOut="0O' THEN

--dbms_output.put_line(‘outershell’);

--get faces of shell

SELECT face_id BULK COLLECT INTO tab_POSface FROM F
shell_id_ref _pos=v_shell;

SELECT face_id BULK COLLECT INTO tab_NEGface FROM F
shell_id_ref _neg=v_shell,

v_nrfaces:=tab_POSface.count+tab NEGface.count;
--dbms_output.put_line('nr of faces: '||v_nrfaces);

--adjust array-info for shell
v_info_array.extend,;
v_info_array(4):=1;
v_info_array.extend,;
v_info_array(5):=1006;
v_info_array.extend,;
v_info_array(6):=(v_nrfaces);

--get pos. oriented faces first

IF tab_POSface.count=0 THEN dbms_output.put_line('n

in shell’);

ELSE FOR i IN tab_POSface.FIRST..tab_POSface.LAST L
v_face:=tab_POSface(i);

SELECT count(*) INTO v_innerrings FROM ring WHERE |
face_id_ref=v_face;

--dbms_output.put_line(‘count inner rings: '[|v_inn

IF v_innerrings>1 THEN dbms_output.put_line ('more

ER)

=v_shell;

ACE WHERE

ACE WHERE

0 pos. oriented faces
OOP
nOut="l' AND

errings);
than 1 inner ring in
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face: '||v_face||' (geen solid geconstrueerd’); SHE

ELSIF v_innerrings=1 THEN dbms_output.put_line (‘1
'||v_face);

v_nrfaces:=v_nrfaces+1;

--dbms_output.put_line (‘number of faces: '||v_nrfa
v_info_array(6):=(v_nrfaces);
deleteINNERRINGS(v_face,v_facelordinate,v_face2ordi

--adjust array-info for facel
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);
--extend ordinate-array for facel
x:=v_facelordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

--adjust array-info for face2
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);
--extend ordinate-array for face2
x:=v_face2ordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

ELSE SELECT ring_ordinates INTO v_Fordinate FROM ri
face_id_ref=v_face AND InOut='0O’;

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array
x:=v_Fordinate.count;

LL:=NULL;
inner ring, face:

ces);

nate);

ng WHERE
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

135

136

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
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153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

END IF;

END LOOP;

END IF;

--get neg. oriented faces of shell

IF tab_NEGface.count<>0 THEN

FOR i IN tab_NEGface.FIRST..tab_NEGface.LAST LOOP
v_face:=tab_NEGface(i);

SELECT count(*) INTO v_innerrings FROM ring WHERE |
face_id_ref=v_face;

IF v_innerrings>1 THEN dbms_output.put_line (‘'more
face: '||v_face||' (geen solid geconstrueerd)’); SH

ELSIF v_innerrings=1 THEN dbms_output.put_line (‘1
'||v_face);

v_nrfaces:=v_nrfaces+1;

--dbms_output.put_line('"number of faces '||v_nrface
v_info_array(6):=(v_nrfaces);
deleteINNERRINGS(v_face,v_facelordinate,v_face2ordi

--adjust array-info for facel
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array for facel
x:=v_facelordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

--adjust array-info for face2
v_offset:=v_ordinate.count+1;

nOut="l' AND

than 1 inner ring in
ELL:=NULL;

inner ring, face:

s);

nate);
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180
181
182
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184
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236
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v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array for face2
x:=v_facelordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

ELSE SELECT ring_ordinates INTO v_Fordinate FROM ri ng WHERE
face_id_ref=v_face AND InOut='0O’;

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array
x:=v_Fordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

V_count:=x;
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v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

END IF;

END LOOP;

END IF;

--ORIGINALLY AN INNER SHELL

ELSIF v_InOut="l' THEN

--dbms_output.put_line(innershell’);

--get faces of shell

SELECT face_id BULK COLLECT INTO tab_POSface FROM F ACE WHERE
shell_id_ref _pos=v_shell;

SELECT face_id BULK COLLECT INTO tab_NEGface FROM F ACE WHERE
shell_id_ref_neg=v_shell,

v_nrfaces:=tab_POSface.count+tab NEGface.count;
--dbms_output.put_line(v_nrfaces);

--adjust array-info for shell
v_info_array.extend,;
v_info_array(4):=1;
v_info_array.extend,;
v_info_array(5):=1006;
v_info_array.extend,;
v_info_array(6):=(v_nrfaces);

--get pos. oriented faces first (because originally an inner shell, the
orientation is the other way around)

IF tab_NEGface.count=0 THEN dbms_output.put_line('n 0 pos. oriented faces
in shell’);

ELSE FOR i IN tab_NEGface.FIRST..tab_NEGface.LAST L OOP
v_face:=tab_NEGface(i);

SELECT count(*) INTO v_innerrings FROM ring WHERE | nOut="l' AND
face_id_ref=v_face;

--dbms_output.put_line(‘count inner rings: '[|v_inn errings);

IF v_innerrings>1 THEN dbms_output.put_line ('more than 1 inner ring in
face: '||v_face||' (geen solid geconstrueerd’); SHE LL:=NULL;

ELSIF v_innerrings=1 THEN dbms_output.put_line (‘1 inner ring, face:
'||v_face);

v_nrfaces:=v_nrfaces+1;

--dbms_output.put_line (‘number of faces: '||v_nrfa ces);
v_info_array(6):=(v_nrfaces);

deleteINNERRINGS(v_face,v_facelordinate,v_face2ordi nate);

--adjust array-info for facel
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);
--extend ordinate-array for facel
x:=v_facelordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_counter);

Page 5



FUNCTION_getSHELL.sql

3-6-2010

298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345

346
347
348
349
350

351

352

353

354
355

v_offset:=v_offset+1;
END LOOP;

--adjust array-info for face2
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);
--extend ordinate-array for face2
x:=v_face2ordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

ELSE SELECT ring_ordinates INTO v_Fordinate FROM ri
face_id_ref=v_face AND InOut='0O’;

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array

x:=v_Fordinate.count;

FOR v_counter IN 1..x LOOP
v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_counter);
v_offset:=v_offset+1;

END LOOP;

END IF;

END LOOP;

END IF;

--get neg. oriented faces of shell (because origina

the orientation is the other way around)

IF tab_POSface.count<>0 THEN

FOR i IN tab_POSface.FIRST..tab_POSface.LAST LOOP
v_face:=tab_POSface(i);

SELECT count(*) INTO v_innerrings FROM ring WHERE |
face_id_ref=v_face;

IF v_innerrings>1 THEN dbms_output.put_line ('more
face: '||v_face||' (geen solid geconstrueerd)’); SH

ELSIF v_innerrings=1 THEN dbms_output.put_line (‘1
'||v_face);

v_nrfaces:=v_nrfaces+1;

--dbms_output.put_line('"number of faces '||v_nrface
v_info_array(6):=(v_nrfaces);

ng WHERE

lly an inner shell,

nOut="l' AND
than 1 inner ring in

ELL:=NULL;
inner ring, face:

s);
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deleteINNERRINGS(v_face,v_facelordinate,v_face2ordi

--adjust array-info for facel
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array for facel
x:=v_facelordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_facelordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

--adjust array-info for face2
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;

v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array for face2
x:=v_facelordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;

nate);
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v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

v_count:=x;

--dbms_output.put_line (‘offset: '||v_offset);
--dbms_output.put_line (‘count: '||v_count);
v_ordinate.extend;
v_ordinate(v_offset):=v_face2ordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

ELSE SELECT ring_ordinates INTO v_Fordinate FROM ri
face_id_ref=v_face AND InOut='0O’;

--adjust array-info
v_offset:=v_ordinate.count+1;
v_count:=v_info_array.count+1;
v_info_array.extend,;
v_info_array(v_count):=(v_offset);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1003);
v_count:=v_count+1;
v_info_array.extend,;
v_info_array(v_count):=(1);

--extend ordinate-array
x:=v_Fordinate.count;

v_loop:=(x/3);

FOR v_counter IN 1..v_loop LOOP
v_count:=x-2;

v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

v_count:=x-1;

v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

V_count:=x;

v_ordinate.extend;
v_ordinate(v_offset):=v_Fordinate(v_count);
v_offset:=v_offset+1;

X:=X-3;

END LOOP;

END IF;

END LOOP;

END IF;

END IF;

--RESULT
SHELL:=SDO_GEOMETRY(3008,NULL,NULL,v_info_array,v_o
RETURN SHELL;

RETURN SHELL;

EXCEPTION WHEN NO_DATA_FOUND THEN SHELL:=NULL;
RETURN SHELL;

END;

ng WHERE

rdinate);
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AU A WN =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

52
53
54
55
56
57

//[FUNCTION DISSOLVEINNERRINGS//

SET SERVEROUTPUT ON

CREATE OR REPLACE PROCEDURE deleteINNERRINGS(i_face

IN NUMBER,0_ringl OUT

SDO_ORDINATE_ARRAY, o_ring2 OUT SDO_ORDINATE_ARRAY) AS

TYPE element_type IS TABLE OF NUMBER;
tab_face element_type;
tab_nodel element_type;
tab_node2 element_type;
v_face NUMBER;

v_Iring NUMBER;
v_Oring NUMBER;
v_edge NUMBER,;
v_node NUMBER;

v_test NUMBER;
v_orientation VARCHAR(1);
v_max1l NUMBER;
v_max2 NUMBER;
v_max NUMBER;
v_minl NUMBER,;
v_min2 NUMBER,;

v_min NUMBER;
v_NodeOmax NUMBER;
v_NodeOmin NUMBER,;
v_Nodelmax NUMBER;
v_Nodelmin NUMBER,;
v_NodelO NUMBER;
v_ordinate SDO_ORDINATE_ARRAY;
v_counter NUMBER;

vx NUMBER;

vy NUMBER;

vz NUMBER;

v_chkedge NUMBER,;
v_chknode NUMBER,;
v_ringid NUMBER,;
v_shellpos NUMBER;
v_shellneg NUMBER;
v_faceid NUMBER,;

BEGIN

v_face:=i_face;

SELECT ring_id INTO v_Oring FROM ring WHERE face_id
INOUT='0";

SELECT ring_id INTO v_lIring FROM ring WHERE face_id
INOUT="I';

--dbms_output.put_line(‘face: '||v_face);
--dbms_output.put_line('Inner ring: '||v_Iring);
--dbms_output.put_line(‘Outer ring: '||v_Oring);

--check for nodes used in both inner and outer ring

SELECT starthode BULK COLLECT INTO tab_nodel FROM e
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
edge2shell WHERE shell=11)) OR startnode IN (SELECT
WHERE edge_id IN (SELECT edge FROM edge2shell WHERE

_ref=v_face AND

_ref=v_face AND

dge WHERE (startnode
LECT edge FROM
endnode FROM edge
shell=11))) AND
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59
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67
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74
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80
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82

83

84
85
86
87
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89

(startnode IN (SELECT startnode FROM edge WHERE edg
FROM edge2shell WHERE shell=10)) OR startnode IN (S
edge WHERE edge_id IN (SELECT edge FROM edge2shell
SELECT endnode BULK COLLECT INTO tab_node2 FROM edg
(SELECT starthode FROM edge WHERE edge_id IN (SELEC
WHERE shell=11)) OR endnode IN (SELECT endnode FROM
(SELECT edge FROM edge2shell WHERE shell=11))) AND
startnode FROM edge WHERE edge_id IN (SELECT edge F
shell=10)) OR endnode IN (SELECT endnode FROM edge
(SELECT edge FROM edge2shell WHERE shell=10)));
v_test:=(tab_nodel.count+tab_node2.count);

IF v_test>1 THEN dbms_output.put_line('more than 1

inner and outer ring’);

ELSIF v_test=1 THEN dbms_output.put_line('1 node is

and outer ring");

IF tab_nodel.count=1 THEN v_nodelO:=tab_nodel(1); E
v_nodelO:=tab_node2(1); END IF;

ELSE v_nodelO:=-99;

END IF;

--select min/max nodes of outer ring, first by X-or

SELECT max(x) INTO v_max1 FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Oring));

SELECT max(x) INTO v_max2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Oring));

IF v_max1>=v_max2 THEN v_max:=v_max1; ELSE v_max:=v
--dbms_output.put_line(‘'max X outer ring: '||[v_max)

SELECT min(x) INTO v_minl FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Oring));

SELECT min(x) INTO v_min2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Oring));

IF v_minl<=v_min2 THEN v_min:=v_minl; ELSE v_min:=v
--dbms_output.put_line('min X outer ring: '||v_min)

IF v_min=v_max THEN --chk Y

SELECT max(y) INTO v_max1 FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Oring));

SELECT max(y) INTO v_max2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Oring));

IF v_max1>=v_max2 THEN v_max:=v_max1; ELSE v_max:=v
--dbms_output.put_line('max Y outer ring: '||[v_max)

SELECT min(y) INTO v_minl FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Oring));

SELECT min(y) INTO v_min2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Oring));

IF v_minl<=v_min2 THEN v_min:=v_minl; ELSE v_min:=v
--dbms_output.put_line('min Y outer ring: '||v_min)

IF v_min=v_max THEN --chk Z

SELECT max(z) INTO v_max1 FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Oring));

SELECT max(z) INTO v_max2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring

e _id IN (SELECT edge
ELECT endnode FROM
WHERE shell=10)));

e WHERE (endnode IN

T edge FROM edge2shell
edge WHERE edge_id IN
(endnode IN (SELECT
ROM edge2shell WHERE
WHERE edge_id IN

node is used in both

used in both inner

LSE

dinate
N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_max2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_min2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_max2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_min2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE
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ring_id_ref=v_Oring));

IF v_max1>=v_max2 THEN v_max:=v_max1; ELSE v_max:=v
--dbms_output.put_line('max Z outer ring: '||v_max)

SELECT min(z) INTO v_minl FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Oring));

SELECT min(z) INTO v_min2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Oring));

IF v_minl<=v_min2 THEN v_min:=v_minl; ELSE v_min:=v
--dbms_output.put_line('min Z outer ring: '||v_min)

SELECT min(node_id) INTO v_nodeOmax FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_0Oring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_0Oring)));

SELECT min(node_id) INTO v_nodeOmin FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_0Oring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_0Oring)));

--dbms_output.put_line(‘'max node Outer ring: '||v_n
--dbms_output.put_line('min node Outer ring: ‘||v_n

--select min/max nodes of inner ring

SELECT max(z) INTO v_max1 FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Iring));

SELECT max(z) INTO v_max2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring));

IF v_max1>=v_max2 THEN v_max:=v_max1; ELSE v_max:=v
--dbms_output.put_line('max Z inner ring: '||v_max)

SELECT min(z) INTO v_minl FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Iring));

SELECT min(z) INTO v_min2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring));

IF v_minl<=v_min2 THEN v_min:=v_minl; ELSE v_min:=v
--dbms_output.put_line('min Z inner ring: ‘[|v_min)

SELECT min(node_id) INTO v_nodelmax FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_Iring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring)));

SELECT min(node_id) INTO v_nodelmin FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_Iring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring)));

--dbms_output.put_line('max node inner ring: ‘||v_n
--dbms_output.put_line('min node inner ring: '||v_n

ELSE --- continue with Y

SELECT min(node_id) INTO v_nodeOmax FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_0Oring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_0Oring)));

SELECT min(node_id) INTO v_nodeOmin FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_0Oring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring

_max2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_min2; END IF;

z=v_max AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

z=v_min AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

odeOmax);
odeOmin);

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_max2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_min2; END IF;

z=v_max AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

z=v_min AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

odelmax);
odelmin);

y=v_max AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

y=v_min AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE
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121
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125

126
127
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131
132
133
134
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137
138
139
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141

142
143
144

145

146

ring_id_ref=v_0Oring)));

--dbms_output.put_line(‘'max node Outer ring: '||[v_n
--dbms_output.put_line('min node Outer ring: ‘||v_n

--select min/max nodes of inner ring

SELECT max(y) INTO v_max1 FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Iring));

SELECT max(y) INTO v_max2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring));

IF v_max1>=v_max2 THEN v_max:=v_max1; ELSE v_max:=v
--dbms_output.put_line('max Y inner ring: '||v_max)

SELECT min(y) INTO v_minl FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Iring));

SELECT min(y) INTO v_min2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring));

IF v_minl<=v_min2 THEN v_min:=v_minl; ELSE v_min:=v
--dbms_output.put_line('min Y inner ring: '||v_min)

SELECT min(node_id) INTO v_nodelmax FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_Iring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring)));

SELECT min(node_id) INTO v_nodelmin FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_Iring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring)));

--dbms_output.put_line('max node inner ring: ‘||v_n
--dbms_output.put_line(‘'min node inner ring: ‘||[v_n

END IF;

ELSE --- continue with X

SELECT min(node_id) INTO v_nodeOmax FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_0Oring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_0Oring)));

SELECT min(node_id) INTO v_nodeOmin FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_0Oring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_0Oring)));

--dbms_output.put_line(‘'max node Outer ring: '||[v_n
--dbms_output.put_line('min node Outer ring: ‘||v_n

--select min/max nodes of inner ring

SELECT max(x) INTO v_max1 FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Iring));

SELECT max(x) INTO v_max2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring));

IF v_max1>=v_max2 THEN v_max:=v_max1; ELSE v_max:=v
--dbms_output.put_line(‘'max x inner ring: '||v_max)

SELECT min(x) INTO v_minl FROM node WHERE node_id |
FROM edge WHERE edge_id IN (SELECT edge_id_ref FROM
ring_id_ref=v_Iring));

SELECT min(x) INTO v_min2 FROM node WHERE node_id |
edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring));

IF v_minl<=v_min2 THEN v_min:=v_minl; ELSE v_min:=v

odeOmax);
odeOmin);

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_max2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_min2; END IF;

y=v_max AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

y=v_min AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

odelmax);
odelmin);

x=v_max AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

x=v_min AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

odeOmax);
odeOmin);

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_max2; END IF;

N (SELECT startnode
ring2edge WHERE

N (SELECT endnode FROM
2edge WHERE

_min2; END IF;
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--dbms_output.put_line('min x inner ring: '||v_min)

SELECT min(node_id) INTO v_nodelmax FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_Iring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring)));

SELECT min(node_id) INTO v_nodelmin FROM node WHERE
IN (SELECT startnode FROM edge WHERE edge_id IN (SE
ring2edge WHERE ring_id_ref=v_Iring)) OR node_id IN

edge WHERE edge_id IN (SELECT edge_id_ref FROM ring
ring_id_ref=v_Iring)));

--dbms_output.put_line('max node inner ring: ‘||v_n
--dbms_output.put_line('min node inner ring: ‘||[v_n

END IF;

IF v_nodelO<>-99 THEN

IF v_nodelO=v_nodelmax THEN v_nodelmin:=v_nodelO; v
ELSE v_nodelmax:=v_nodelO; v_nodeOmax:=v_nodelO; EN
END IF;

--RING 1

--start at max of Outer ring

BEGIN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='+';

v_orientation:='+";

SELECT endnode INTO v_node FROM edge WHERE edge_id=
EXCEPTION WHEN NO_DATA_FOUND THEN v_edge:=0;
END;

IF v_edge=0 THEN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='-';

v_orientation:="-",

SELECT startnode INTO v_node FROM edge WHERE edge i
--dbms_output.put_line('startnode outer ring: '||v_
--dbms_output.put_line('startedge outer ring: '||v_
--dbms_output.put_line(‘orientation startedge outer
'||v_orientation);

--dbms_output.put_line('node 2 outer ring: '||v_nod

--insert startnode in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_nodeOma
SELECT y INTO vy FROM node WHERE node_id=v_nodeOma
SELECT z INTO vz FROM node WHERE node_id=v_nodeOma
v_ordinate:=sdo_ordinate_array(vx,vy,vz);

v_counter:=3;

--insert the second node in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
V_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

x=v_max AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

x=v_min AND (node_id
LECT edge_id_ref FROM
(SELECT endnode FROM
2edge WHERE

odelmax);
odelmin);

_nodeOmin:=v_nodelO;
D IF;

ring_id_ref=v_Oring
startnode=v_nodeOmax)

v_edge;

ring_id_ref=v_Oring
endnode=v_nodeOmax)

d=v_edge; END IF;
nodeOmax);

edge);

ring:

e);
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240
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245
246
247
248

--continue collecting and inserting nodes

IF v_node<>v_nodeOmin THEN LOOP

--search for negative oriented edge

BEGIN

SELECT startnode,edge_id INTO v_chknode,v_chkedge F
endnode=v_node AND edge_id IN (SELECT edge_id_ref F
ring_id_ref=v_Oring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

EXCEPTION WHEN NO_DATA_FOUND THEN v_chknode:=0;
END;

--search for positive oriented edge (when no negati

found)

IF v_chknode=0 THEN

SELECT endnode,edge_id INTO v_chknode,v_chkedge FRO
startnode=v_node AND edge_id IN (SELECT edge_id_ref
ring_id_ref=v_Oring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

END IF;

--insert v_node in ordinate-array
--dbms_output.put_line('v_node: '||v_node);

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
--dbms_output.put_line('v_counter: '||v_counter);
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

EXIT WHEN v_node=v_nodeOmin;

END LOOP;

END IF;

--continue at min of inner ring

BEGIN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='+';

v_orientation:='+";

SELECT endnode INTO v_node FROM edge WHERE edge_id=
EXCEPTION WHEN NO_DATA_FOUND THEN v_edge:=0;
END;

IF v_edge=0 THEN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='-';

v_orientation:="-",

SELECT startnode INTO v_node FROM edge WHERE edge i
--dbms_output.put_line('startnode inner ring: '||v_
--dbms_output.put_line('startedge inner ring: '||v_
--dbms_output.put_line(‘orientation startedge inner
'||v_orientation);

--dbms_output.put_line('node 2 inner ring: ‘||v_nod

--insert startnode in ordinate-array
SELECT x INTO vx FROM node WHERE node_id=v_nodelmi

ROM edge WHERE
ROM ring2edge WHERE

ve oriented edge is

M edge WHERE
FROM ring2edge WHERE

ring_id_ref=v_lIring
startnode=v_nodelmin)

v_edge;

ring_id_ref=v_lIring
endnode=v_nodelmin)

d=v_edge; END IF;
nodelmin);

edge);

ring:

e);

n;
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SELECT y INTO vy FROM node WHERE node_id= v_nodelmi n;
SELECT z INTO vz FROM node WHERE node_id=v_nodelmi n;
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

--insert the second node in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

--continue collecting and inserting nodes
IF v_node<>v_nodelmax THEN LOOP
--search for negative oriented edge

BEGIN
SELECT startnode,edge_id INTO v_chknode,v_chkedge F ROM edge WHERE
endnode=v_node AND edge_id IN (SELECT edge_id_ref F ROM ring2edge WHERE

ring_id_ref=v_lIring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

EXCEPTION WHEN NO_DATA_FOUND THEN v_chknode:=0;

END;

--search for positive oriented edge (when no negati ve oriented edge is

found)

IF v_chknode=0 THEN

SELECT endnode,edge_id INTO v_chknode,v_chkedge FRO M edge WHERE
startnode=v_node AND edge_id IN (SELECT edge_id_ref FROM ring2edge WHERE

ring_id_ref=v_lIring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

END IF;

--insert v_node in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

EXIT WHEN v_node=v_nodelmax;

END LOOP;

END IF;
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360

--insert end node (equalling the start node = max n
ordinate array

SELECT x INTO vx FROM node WHERE node_id=v_nodeOma
SELECT y INTO vy FROM node WHERE node_id=v_nodeOma
SELECT z INTO vz FROM node WHERE node_id=v_nodeOma

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

/*

SELECT max(ring_id) INTO v_ringid FROM ring;
v_ringid:=v_ringid+1;

SELECT shell_id_ref pos, shell_id_ref neg INTO v_sh
FROM FACE WHERE face_id=v_face;

SELECT max(face_id) INTO v_faceid FROM FACE;
v_faceid:=v_faceid+1;

INSERT INTO FACE(face_id,shell_id_ref pos,shell_id_
(v_faceid,v_shellpos,v_shellneg);

INSERT INTO ring (ring_id, face_id_ref,InOut,ring_o
(v_ringid,v_faceid,'O",v_ordinate);

*

0_ringl:=v_ordinate;

--RING 2

--start at min of Outer ring

BEGIN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='+";

v_orientation:='+";

SELECT endnode INTO v_node FROM edge WHERE edge_id=

EXCEPTION WHEN NO_DATA_FOUND THEN v_edge:=0;
END;

IF v_edge=0 THEN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='-';

v_orientation:="-",

SELECT startnode INTO v_node FROM edge WHERE edge i
--dbms_output.put_line('startnode outer ring: '||v_
--dbms_output.put_line('startedge outer ring: '||v_
--dbms_output.put_line(‘orientation startedge outer
'||v_orientation);

--dbms_output.put_line('node 2 outer ring: '||v_nod

--insert startnode in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_nodeOmi
SELECT y INTO vy FROM node WHERE node_id=v_nodeOmi
SELECT z INTO vz FROM node WHERE node_id=v_nodeOmi
v_ordinate:=sdo_ordinate_array(vx,vy,vz);

v_counter:=3;

--insert the second node in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
v_counter:=v_counter+1;

ode of outer ring) in

ellpos, v_shellneg

ref_neg) VALUES

rdinates) VALUES

ring_id_ref=v_Oring
startnode=v_nodeOmin)

v_edge;

ring_id_ref=v_Oring
endnode=v_nodeOmin)

d=v_edge; END IF;
nodeOmin);

edge);

ring:

e);
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v_ordinate.extend;
v_ordinate(v_counter):=(vx);
v_counter:=v_counter+1;
v_ordinate.extend;
v_ordinate(v_counter):=(vy);
v_counter:=v_counter+1;
v_ordinate.extend;
v_ordinate(v_counter):=(vz);

--continue collecting and inserting nodes

IF v_node<>v_nodeOmax THEN LOOP

--search for negative oriented edge

BEGIN

SELECT startnode,edge_id INTO v_chknode,v_chkedge F
endnode=v_node AND edge_id IN (SELECT edge_id_ref F
ring_id_ref=v_Oring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

EXCEPTION WHEN NO_DATA_FOUND THEN v_chknode:=0;
END;

--search for positive oriented edge (when no negati

found)

IF v_chknode=0 THEN

SELECT endnode,edge_id INTO v_chknode,v_chkedge FRO
startnode=v_node AND edge_id IN (SELECT edge_id_ref
ring_id_ref=v_Oring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

END IF;

--insert v_node in ordinate-array
--dbms_output.put_line('v_node: '||v_node);

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
--dbms_output.put_line('v_counter: '||v_counter);
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

EXIT WHEN v_node=v_nodeOmax;

END LOOP;

END IF;

--continue at max of inner ring

BEGIN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='+';

v_orientation:="'+";

SELECT endnode INTO v_node FROM edge WHERE edge_id=

EXCEPTION WHEN NO_DATA_FOUND THEN v_edge:=0;
END;

IF v_edge=0 THEN

SELECT edge_id_ref INTO v_edge FROM ring2edge WHERE
AND edge_id_ref IN (SELECT edge_id FROM edge WHERE
AND orientation ='-';

ROM edge WHERE
ROM ring2edge WHERE

ve oriented edge is

M edge WHERE
FROM ring2edge WHERE

ring_id_ref=v_lIring
startnode=v_nodelmax)

v_edge;

ring_id_ref=v_lIring
endnode=v_nodelmax)
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v_orientation:="-",

SELECT startnode INTO v_node FROM edge WHERE edge i
--dbms_output.put_line('startnode inner ring: '||v_
--dbms_output.put_line('startedge inner ring: '||v_
--dbms_output.put_line(‘orientation startedge inner
'||v_orientation);

--dbms_output.put_line('node 2 inner ring: ‘||v_nod

--insert startnode in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_nodelma
SELECT y INTO vy FROM node WHERE node_id=v_nodelma
SELECT z INTO vz FROM node WHERE node_id=v_nodelma
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

--insert the second node in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

--continue collecting and inserting nodes

IF v_node<>v_nodelmin THEN LOOP

--search for negative oriented edge

BEGIN

SELECT startnode,edge_id INTO v_chknode,v_chkedge F
endnode=v_node AND edge_id IN (SELECT edge_id_ref F
ring_id_ref=v_lIring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

EXCEPTION WHEN NO_DATA_FOUND THEN v_chknode:=0;
END;

--search for positive oriented edge (when no negati

found)

IF v_chknode=0 THEN

SELECT endnode,edge_id INTO v_chknode,v_chkedge FRO
startnode=v_node AND edge_id IN (SELECT edge_id_ref
ring_id_ref=v_lIring) AND edge_id <>v_edge;
v_node:=v_chknode;

v_edge:=v_chkedge;

END IF;

--insert v_node in ordinate-array

SELECT x INTO vx FROM node WHERE node_id=v_node;
SELECT y INTO vy FROM node WHERE node_id=v_node;
SELECT z INTO vz FROM node WHERE node_id=v_node;
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);

d=v_edge; END IF;
nodelmax);

edge);

ring:

e);

ROM edge WHERE
ROM ring2edge WHERE

ve oriented edge is

M edge WHERE
FROM ring2edge WHERE
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472
473
474
475
476
477
478
479
480
481
482

483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498

499
500
501

502

503
504
505
506
507
508

v_counter:=v_counter+1;
v_ordinate.extend;
v_ordinate(v_counter):=(vy);
v_counter:=v_counter+1;
v_ordinate.extend;
v_ordinate(v_counter):=(vz);

EXIT WHEN v_node=v_nodelmin;
END LOOP;

END IF;

--insert end node (equalling the start node = min n
ordinate array

SELECT x INTO vx FROM node WHERE node_id=v_nodeOmi
SELECT y INTO vy FROM node WHERE node_id=v_nodeOmi
SELECT z INTO vz FROM node WHERE node_id=v_nodeOmi

v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vx);
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vy);
v_counter:=v_counter+1;

v_ordinate.extend;

v_ordinate(v_counter):=(vz);

/*

SELECT max(ring_id) INTO v_ringid FROM ring;
v_ringid:=v_ringid+1;

SELECT shell_id_ref pos, shell_id_ref _neg INTO v_sh
FROM FACE WHERE face_id=v_face;

SELECT max(face_id) INTO v_faceid FROM FACE;
v_faceid:=v_faceid+1;

INSERT INTO FACE(face_id,shell_id_ref _pos,shell_id_

(v_faceid,v_shellpos,v_shellneg);

INSERT INTO ring (ring_id, face_id_ref,InOut,ring_o
(v_ringid,v_faceid,'O",v_ordinate);

*

0_ring2:=v_ordinate;

END;

ode of outer ring) in

ellpos, v_shellneg

ref_neg) VALUES

rdinates) VALUES
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