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1 ean JadopaTopHoOii padoTHI

[enpto mabopaTopHOl pabOTHI ABISETCS MPUOOPETEHUE 3HAHUIMA,

YMEHHUI ¥ HaBBIKOB MpHU co3aanuu Tomosoruii B Oracle Spatial.
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2 IlopsiioK BBINOJIHEHHS J1A00PATOPHOI padoThI

Co3manuM  TOMOJIOTHIO, OTOOpaXXalollyl0 TOPOJACKHE OOBEKTHI.

Cxema TOmoJIorny NpeACTaBICHA HAa PUCYHKE 2. 1.
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Pucynok 2.1 — Cxema Tononoruu

— Toueuynbie 00BEKTHI (JOPOKHBIE 3HAKU) MOKa3aHbl TEMHBIMU
kpyxkamu: S1, S2, S3, S4.

— JluHeiiHble OOBEKTHI (AOPOTHM WJIM YJMIBI) TOKa3aHBI
nyHKTUpHBIMU TuHusIMU: R, R2, R3, R4.

— Ilnomanupie 0OBEKTHI (3€MEIbHBIC YYACTKH), IMOKa3aHBI
npsmoyronsHukamu: P1, P2, P3, P4, P5

3eMenbHBIA ydyacToKk P5 He BKiIouaeT B cebs cepyro o00JiacTh
BHYTpH.

Bce neiicTBUs O CO3IaHUIO U UCTIOIB30BAHUIO TOMOJIOTUH Oy AYT
BBITIOJIHATBCA ~ TocpenctBoM  SQL-3ampocoB B MpeABaApUTEIBHO

CO3JIaHHOM Oa3e MaHHBIX, JJII Yero MOJKET MCIIOJB30BaThbCI JIFOOOM
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IPOrPaMMHBIN MPOAYKT, To3BoJIsroNIHMi oakmrounthess k CYBJL Oracle

Database w wucrnonHsaTh 3ampockl. Ilpumepbl OyayT NPUBOIUTHCSA C
UCIIONIb30BaHUeM cpeabl pa3padoTku Oracle JDeveloper.

JUist co3ganusi TOMOJIOTMH HEOOXOMMO HCIIOJIb30BaTh MPOLIEAYPY
Oracle Spatial SDO.TOPO.CREATE_TOPOLOGY. SQL-3ampoc s

JTAHHOW OTlepalluy MPUBEJICH Ha PUCYHKE 2.2.

-- 1. Create the topology. (Null SRID in this example.)
EXECUTE SDO_TOPO.CREATE_TOPOLOGY('CITY DATA', 0.00005);

Pucynok 2.2 — SQL-3amnpoc ajis co31anus TOMOIOTUH
B mpouecce ee BBIMOTHEHUS CO3AaAyTCS TaONMIbl <HAa3BaHHE

tononornn> EDGE$, <nassanme tomomoruun> NODE$, <wuassanue
tonmoiorun> FACE m <na3Banme Tomomorum> HISTORY. Pesymbrar

BBITIOJTHEHHS JaHHOW KOMaH/IbI IIPECTaBIICH HAa PUCYHKE 2.3.

\pplications Databases @ Start Page El locatorcreatecola.sql El polygon sql El lines sql El geom
P-®@V7&m FPEB-BRA BR &Gue¢d

7-[@) IDE Connections
&-[& DBDEMOConn
&-f& TutorialConn -~ 1. Create the topology. (Null SRID in this example.
523 Tables (Filtered) EXECUTE SDO_TOPO.CREATE_TOPOLOGY('CITY_DATA', 0.00005);
) AQS_INTERNET_AGENT_PF
-FH AQS_INTERNET_AGENTS
- AQ$_QUEUE_TABLES
- AQS_QUEUES
]

Worksheet Query Builder

G- AQS scH
-8 CITY_DATA_EDGES
- CITY_DATA_FACE$
-3 CITY_DATA_HISTORYS
-5 CITY_DATA_NODE$
- DEF$_AQCALL
- DEF$_AQERROR
- DEF$_CALLDEST ! 3 é E ,E, E Task completed in 0.18 seconds
[ DEF$_DEFAULTDEST
- DEF$_DESTINATION
- DEF$_ERROR

o FH merd 1 mn

-

E| Script Output X

PL/50L procedure successfully completed.

Pucynok 2.3 — Co3zianue TonoJIoruu
[locne HeoOXomawMoO  3arpy3uTh  TOIMOJOTHYECKHE  JaHHBIEC,
BBIDQXXEHHBIE B TEpPMHUHAX Y3JIOB, pebep U TMOBEPXHOCTEH, B
CBEXKECO3JlaHHbIe TaOmuiel. Kak mnpaBuiao it 3TOr0 MPUMEHSIOT
CIielMaIbHBIE TIPOTPAMMBI IS MAaCCOBOM 3arpy3KH JTaHHBIX, HO MOKHO

UCIOJIb30BaTh U 00bIuHbIe SQL-3anpockl INSERT.
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Jns 3arpy3ku  ganHeix B Tabaumy CITY _DATA _EDGE$

HCIIOJIB3YIOTCS 3alPOCHI, IPEJCTaBICHHBIC Ha pUCyHKax 2.4-2.7.

-- 2. Load topology data (node, edge, and face tables).

-- Use INSERT statements here instead of a bulk-load utility.

-- 2A. Insert data into <topology name>_ EDGE$ table.

-- E1

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(1, 1, 1, 1, 1, -1, -1, 1, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(8,30, 16,30, 16,38, 3,38, 3,30, 8,30)));

-- E2

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(2, 2, 2, 3, -3, -2, -2, 2, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (25,30, 31,30, 31,40, 17,40, 17,30, 25,30)));
-- E3

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(3, 2, 3, -3, 2, 2, 3, 2, 2,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (25,30, 25,35)));

-- E4

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right _edge_id, left face_id, right face_id, geometry)
VALUES(4, 5, 6, -5, -4, 4, 5, -1, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (36,38, 38,35, 41,34, 42,33, 45,32, 47,28, 50,28, 52,32,
57,33)));

Pucynok 2.4 — SQL-3ampocsl 151 3arpy3KH IaHHBIX B TAOIHILY
CITY_DATA _EDGES$
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-- E5

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(5, 7, 6, -4, -5, 5, 4, -1, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (41,40, 45,40, 47,42, 62,41, 61,38, 59,39, 57,36,
57,33)));

-- E6

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(6, 16, 17, 7, 21, -21, 19, -1, 3,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(9,22, 21,22)));

-- E7

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right _edge_id, left face_id, right face_id, geometry)
VALUES(7, 17, 18, 8, 6, -19, 17, -1, 4,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (21,22, 35,22)));

-- E8

INSERT INTO city data_edge$ (edge_id, start node_id, end node_ id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(8, 18, 19, -15, 7, -17, 15, -1, 5,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (35,22, 47,22)));

-- E9

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left face_id, right face_id, geometry)
VALUES(9, 15, 14, 19, -21, -22, 20, 3, 6,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(9,14, 21,14)));

-- E10

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(10, 13, 14, -20, 18, 17, -19, 7, 4,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (35,14, 21,14)));

-- E11

INSERT INTO city_data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right _edge_id, left face_id, right face_id, geometry)
VALUES(11, 13, 12, 15, -17, -18, 16, 5, 8,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(35,14, 47,14)));

Pucynoxk 2.5 — SQL-3ampocsl 17151 3arpy3Ku JaHHBIX B TaOJIUILY
CITY_DATA EDGES$




-- E12

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(12, 8, 9, 20, -22, 22, -13, 6, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(9,6, 21,6)));

-- E13

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(13, 9, 10, 18, -20, -12, -14, 7, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (21,6, 35,6)));

-- E14

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right _edge_id, left face_id, right face_id, geometry)
VALUES(14, 10, 11, 16, -18, -13, -16, 8, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (35,6, 47,6)));

-- E15

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(15, 12, 19, -8, 11, -16, 8, 5, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (47,14, 47,22)));

-- E16

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge id,
prev_right _edge_id, left face_id, right face_id, geometry)
VALUES(16, 11, 12, -11, 14, -14, -15, 8, -1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (47,6, 47,14)));

-- E17

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(17, 13, 18, -7, -10, 11, -8, 4, 5,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (35,14, 35,22)));

-- E18

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right _edge_id, left face_id, right face_id, geometry)
VALUES(18, 10, 13, 1o, 13, 14, -11, 7, 8,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(35,6, 35,14)));

Pucynok 2.6 — SQL-3ampocsl 715 3arpy3Ku JaHHBIX B TAOJIUILY
CITY_DATA EDGES$
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-- E19

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(19, 14, 17, -6, 9, -10, -7, 3, 4,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (21,14, 21,22)));

-- E20

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(20, 9, 14, -9, 12, 13, 10, 6, 7,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (21,6, 21,14)));

-- E21

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left face_id, right face_id, geometry)
VALUES(21, 15, 16, 6, 22, 9, -6, -1, 3,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(9,14, 9,22)));

-- E22

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(22, 8, 15, 21, -12, 12, -9, -1, 6,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(9,6, 9,14)));

-- E25

INSERT INTO city data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right _edge_id, left face_id, right face_id, geometry)
VALUES(25, 21, 22, -25, -25, 25, 25, 1, 1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (9,35, 13,35)));

-- E26

INSERT INTO city data_edge$ (edge_id, start node_id, end node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_ face_id, geometry)
VALUES(26, 20, 20, 26, 26, -26, -26, 9, 1,

SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(4,31, 7,31, 7,34, 4,34, 4,31)));

Pucynok 2.7 — SQL-3ampocsl 15 3arpy3Ku JaHHBIX B TAOJIUILY
CITY_DATA_EDGES$

Pe3ynbTaThl 3ampoCcoOB IpeACTaBICHBI Ha pUCyHKax 2.8-2.9.
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[ @ﬁ'ﬁﬁ E;’?ﬂs '1_‘14@ 0.662 seconds

Worksheet Query Builder

utility.

= INSERT INTO city_data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(1, 1, 1, 1, 1, -1, -1, 1, -1,
SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY(E,30, 16,30, 16,38, 3,38, 3,30, 8,300));
-- E2

= INSERT INTO city_data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prev_right_edge_id, left_face_id, right_face_id, geometry)
VALUES(2, 2, 2, 3, -3, -2, -2, 2, -1,
SDO_GEOMETRY (2002, NULL, NULL, SDO_ELEM_INFO_ARRAY(1, 2, 1),
SDO_ORDINATE_ARRAY (25,30, 31,30, 31,40, 17,40, 17,30, 25,300));
-- E3

= INSERT INTO city_data_edge$ (edge_id, start_node_id, end_node_id,
next_left_edge_id, prev_left_edge_id, next_right_edge_id,
prey right edoe id, left face id. right face id. geometryl

..

@Script Qutput *
f é E E El Task completed in 0.662 seconds

1 row inserted.

1 row inserted.

1 row inserted.

1 row inserted.

1 row inserted.

1 row inserted.

Pucynok 2.8 — Pe3ynbTar 3arpy3ku JaHHBIX B TaOJIUIY
CITY_DATA EDGES$

@ Start Page EI locatorcreatecola.sgl EI polygon.sgl EI lines.sql EI geometry.sqgl EI locatorexample.sql EI indexforrfmap.sqgl TopoZa.sqI E CITY_DATA_EDGE$

A HREXE R sort. | Fier | = ac
{} EDGEID [{} START_NODE_ID |{} END_NODE_ID [{} NEXT_LEFT_EDGE_ID {} PREV_LEFT_EDGE_ID |{} NEXT_RIGHT_EDGEID |{} PREV_RIGHT_EDGE_ID |{} LEFT_FACE_ID |{} RIGHT_FACE_ID | GEOMETRY \
1 1 1 1 1 -1 -1 1 -1 [MDSYS. SDO_GEOMETRY]
2 2 2 2 3 3 -2 -2 2 -1 [MDSYS. SDO_GEOMETRY]
3 3 2 3 -3 2 3 2 2 [MDSYS. SDO_GEOMETRY]
4 4 3 [ -3 -4 4 3 -1 -1 [MDSYS. 5D0_GEOMETRY]
5 5 7 [ -4 -5 4 -1 -1 [MDSYS. SDO_GEOMETRY]
3 & 16 17 7 21 -21 19 -1 3 [MDSYS. SDO_GEOMETRY]
7 7 17 18 8 6 -19 17 -1 4 [MDSYS. SDO_GEOMETRY]
8 8 18 13 -15 7 -17 15 -1 5 [MDSYS. SDO_GEOMETRY]
a 9 15 14 19 -21 -22 20 3 & [MDSYS. SDO_GEOMETRY]
10 10 13 14 -20 18 17 -19 7 4 [MDSYS. SDO_GEOMETRY]
11 11 13 12 135 -17 -18 16 5 & [MDSYS. SDO_GEOMETRY]
1z 1z 8 g 20 -22 22 -13 4] -1 [MDSYS. 5D0_GEOMETRY]
13 13 9 10 18 -20 -12 -14 7 -1 [MDSYS. SDO_GEOMETRY]
14 14 10 11 16 -18 -13 -18 8 -1 [MDSYS. SDO_GEOMETRY]
15 15 12 19 -8 11 -16 8 5 -1 [MDSYS. SDO_GEOMETRY]
16 16 11 12 -11 14 -14 -15 8 -1 [MDSYS. SDO_GEOMETRY]
17 17 13 18 -7 -10 11 -8 4 5 [MDSYS. SDO_GEOMETRY]
18 18 10 13 10 13 14 11 7 & [MDSYS. SDO_GEOMETRY]
13 139 14 17 -6 g -10 -7 3 4 [MDSYS. SDO_GEOMETRY]
20 20 9 14 -9 1z 13 10 4] 7 [MDSYS. SDO_GEOMETRY]
a1 21 15 16 6 2 9 5 1 3 [MDSYS. SDO_GEOMETRY]
22 22 8 15 21 -12 12 -8 -1 & [MDSYS. SDO_GEOMETRY]
23 35 21 2 -25 -5 5 25 1 1 [MDSYS. SDO_GEOMETRY]
24 26 20 20 26 26 -26 -28 =] 1 [MDSYS. SDO_CEOMETRY]

Pucynok 2.9 — Pe3ynbTaT 3arpy3Ku IaHHBIX B TAOJIHILY
CITY_DATA EDGES$

Jnsa sarpy3sku  ganabix B TaOiauny CITY DATA NODE$
UCIIOJIB3YIOTCS 3aMpOChl, IPEACTaBIeHHbIE HA pucyHkax 2.10-2.11.
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-- 2. Load topology data (node, edge, and face tables).

-- Use INSERT statements here instead of a bulk-load utility.

-- 2B. Insert data into <topology name>_NODE$ table.

-- N1

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(1, 1, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(8,30,NULL), NULL, NULL));
-- N2

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(2, 2, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(25,30,NULL), NULL, NULL));
-- N3

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(3, -3, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(25,35,NULL), NULL, NULL));
-- N4

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(4, NULL, 2,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(20,37,NULL), NULL, NULL));
-- N5

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(5, 4, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(36,38,NULL), NULL, NULL));
-- N6

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(6, -4, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(57,33,NULL), NULL, NULL));
-- N7

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(7, 5, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(41,40,NULL), NULL, NULL));
-- N8

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(8, 12, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(9,6,NULL), NULL, NULL));
-- N9

INSERT INTO city data _node$ (node_id, edge id, face_id, geometry)
VALUES(9, 20, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(21,6,NULL), NULL, NULL));
-- N1o

INSERT INTO city_data_node$ (node_id, edge_id, face_id, geometry)
VALUES(10, 18, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(35,6,NULL), NULL, NULL));
-- N11

INSERT INTO city_data_node$ (node_id, edge_id, face_id, geometry)
VALUES(11, -14, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(47,6,NULL), NULL, NULL));
-- N12

INSERT INTO city_data_node$ (node_id, edge_id, face_id, geometry)
VALUES(12, 15, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(47,14,NULL), NULL, NULL));

Pucynok 2.10 — SQL-3anpocs! aJist 3arpy3Ku JaHHBIX B TAOJIHILY
CITY_DATA_NODES$
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-- N13

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(13, 17, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(35,14,NULL), NULL, NULL));
-- N14

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(14, 19, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(21,14,NULL), NULL, NULL));
-- N15

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(15, 21, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(9,14,NULL), NULL, NULL));
-- N16

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(16, 6, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(9,22,NULL), NULL, NULL));
-- N17

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(17, 7, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(21,22,NULL), NULL, NULL));
-- N18

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(18, 8, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(35,22,NULL), NULL, NULL));
-- N19

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(19, -15, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(47,22,NULL), NULL, NULL));
-- N20

INSERT INTO city data_node$ (node_id, edge_id, face_id, geometry)
VALUES(20, 26, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(4,31,NULL), NULL, NULL));
-- N21

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(21, 25, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(9,35,NULL), NULL, NULL));
-- N22

INSERT INTO city data_node$ (node_id, edge id, face_id, geometry)
VALUES(22, -25, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT TYPE(13,35,NULL), NULL, NULL));

Pucynoxk 2.11 — SQL-3anpocs! 151 3arpy3Ku JaHHBIX B TAOJIHILY
CITY_DATA _NODE$

Pe3ynbrathl 3ampocoB MpecTaBieHbl Ha pUCcyHKax 2.12-2.13.
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FEB-BE B8 A @ & | 037400001 seconds

Worksheet Query Builder

INSERT INTO city_data_node$ (node_id, edge_id, face_id, geometry)
VALUES(1, 1, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(S,30,NULL), NULL, NULL)):
-- N2

INSERT INTD city_data_node$ (node_id, edge_id, face_id, geometry)
VALUES(2, 2, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(25,30,NULL), NULL, NULL));
-- N3

INSERT INTO city_data_node$ (node_id, edge_id, face_id, geometry)
VALUES(3, -3, NULL,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(25,35,NULL), NULL, NULL));
-- N4

INSERT INTO city_data node$ (node_id, edge_id, face_id, geometry)
VALUES (4, NULL, 2,

SDO_GEOMETRY (2001, NULL, SDO_POINT_TYPE(20,37,NULL), NULL, NULL));
-- N5

avw
El Script Qutput

,f ? E E El Task completed in 0.374 seconds

1 row inserted.

W inserted.

—
=
=

W inserted.

—
=
=

W inserted.

—
-
o

W inserted.

—
=
=

1 row inserted.

SOLWorksheet

Pucynok 2.12 — Pe3ynbtar 3arpy3Ku JaHHBIX B TAOJIHILY
CITY_DATA NODE$

4 nope_ip |{ Epce_iD |1 FACE_IIZI) |cEOMETRY |

1 1 1 (nul1) [MDSYS.S5D0_GEOMETRY]
z 2 2 (nul1) [MDSYS.SD0_GEOMETRY]
3 3 -3 (nul1) [MDSYS.SDO_GEOMETRY]
4 4 (null) 2 [MDSYS. SDO_GEOMETRY]
5 5 4 (nul1) [MDSYS.SDO_GEOMETRY]
& & -4 (nul1) [MDSYS.SDO_GEOMETRY]
7 7 5 (nul1) [MDSYS.SDO_GEOMETRY]
g 8 12 (nul1) [MD5YS.5D0_GEOMETRY]
g 9 20 (nul1) [MD5YS.SDO_GEOMETRY]

10 10 18 (null) [MDSYS.SDO_GEOMETRY]

11 11 -14  (nu11) [MDSYS.SDO_GEOMETRY]

12 12 15 (nul1) [MDSYS.SDO_GEOMETRY]

13 13 17 (null) [MDSYS.SDO_GEOMETRY]

14 14 19 (nul1) [MD5YS.5DO0_GEOMETRY]

15 15 21 (nul1) [MDSYS.5D0_GEOMETRY]

16 16 6  (nul1) [MDSYS.SDO_GEOMETRY]

17 17 (nu11) [MDSYS.SDO_GEOMETRY]

18 18 8  (nul1) [MDSYS.SDO_GEOMETRY]

19 19 -15  {nu11) [MDSYS.SDO_GEOMETRY]

20 20 26 (null) [MDSYS.SDO_GEOMETRY]

21 21 25 (null) [MD5YS.SDO_GEOMETRY]

22 22 -25  (nu11) [MDSYS.SDO_GEOMETRY]

Pucynok 2.13 — Pe3ynbTar 3arpy3Ku JJaHHBIX B TAOJIHILY
CITY_DATA_NODES$

Jns  3arpy3ku  ganneix B Tabmumy CITY DATA FACE$
UCIIOJIB3YIOTCS 3aMPOChl, TPEACTaBICHHBIC HA pucyHkax 2.14-2.15.
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-- 2. Load topology data (node, edge, and face tables).

-- Use INSERT statements here instead of a bulk-load utility.
-- 2C. Insert data into <topology name>_FACE$ table.

-- Fo (id = -1, not 9)

INSERT INTO city data_face$ (face_id, boundary_ edge id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES(-1, NULL, SDO_LIST_TYPE(-1, -2, 4, 6),
SDO_LIST_TYPE(), NULL);

-- F1

INSERT INTO city data_face$ (face_id, boundary edge id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES(1, 1, SDO_LIST_TYPE(25, -26), SDO_LIST_TYPE(),
SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY(3,30, 15,38)));

-- F2

INSERT INTO city data_face$ (face_id, boundary_edge_id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES(2, 2, SDO_LIST_TYPE(), SDO_LIST TYPE(4),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY (17,30, 31,40)));

-- F3

INSERT INTO city data_face$ (face_id, boundary_edge id,
island_edge_id_list, island _node_id list, mbr_geometry)
VALUES(3, 19, SDO_LIST_TYPE(), SDO_LIST TYPE(),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY (9,14, 21,22)));

-- F4

INSERT INTO city data_face$ (face_id, boundary_ edge id,
island_edge_id_list, island _node_id list, mbr_geometry)
VALUES(4, 17, SDO_LIST_TYPE(), SDO_LIST_TYPE(),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY (21,14, 35,22)));

-- F5

INSERT INTO city data_face$ (face_id, boundary edge id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES(5, 15, SDO_LIST_TYPE(), SDO_LIST_TYPE(),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY(35,14, 47,22)));

-- F6

INSERT INTO city data_face$ (face_id, boundary_edge_id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES(6, 20, SDO_LIST_TYPE(), SDO_LIST TYPE(),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY(9,6, 21,14)));

-- F7

INSERT INTO city data_face$ (face_id, boundary_edge_id,
island_edge_id_list, island_node_id list, mbr_geometry)
VALUES(7, 10, SDO_LIST_TYPE(), SDO_LIST TYPE(),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY (21,6, 35,14)));

Pucynoxk 2.14 — SQL-3anpocs! 151 3arpy3Ku JAaHHBIX B TAOJIHILY
CITY_DATA FACE$
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-- F8

INSERT INTO city data_face$ (face_id, boundary_edge id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES(8, 16, SDO_LIST TYPE(), SDO_LIST TYPE(),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY (35,6, 47,14)));

-- F9

INSERT INTO city data_face$ (face_id, boundary_ edge id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES(9,26,SDO_LIST_TYPE(), SDO_LIST_TYPE(),

SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1,1003,3),
SDO_ORDINATE_ARRAY (4,31, 7,34)));

Pucynok 2.15 — SQL-3anpochk! fjis1 3arpy3Kku JaHHBIX B TAOJIUITY
CITY_DATA FACE$

Pe3ynbTathl 3anpocoB MpeacTaBieHbl Ha pUCYyHKax 2.16-2.17.
D%@'ﬁa @f&. @_‘}0@ 0.192 seconds

Worksheet Query Builder

-- 2. Load topology data (node, edge,
-- Use INSERT statements he
-- 2C. Insert data into <
-- FO (id = -1, not Q)

= INSERT INTO city_data_face$ (face_id, boundary_edge_id,
island_edge_id_1ist, island_node_id_list, mbr_geometry)
VALUES (-1, WNULL, SDO_LIST_TYPE(-1, -2, 4, &),
SDO_LIST_TYPE(D, NULL);
-- F1

= INSERT INTO city_data_face$ (face_id, boundary_edge_id,
island_edge_id_list, island_node_id_list, mbr_geometry)
VALUES({1, 1, SDO_LIST_TYPE(25, -26), SDO_LIST_TYPE(),
SDO_GEOMETRY (2003, NULL, NULL, 5DO0_ELEM_INFO_ARRAY(1l,1003,3),
SDO_ORDINATE_ARRAY(3,30, 15,38)));
-- F2

= INSERT INTO city_data_face$ (face_id, boundary_edge_id,
island_edge_id_1ist, island_node_id_list, mbr_geometry)
VALUES ({2, 2, SDO_LIST_TYPE(), SDO_LIST_TYPE(4),
SDO_GEOMETRY (2003, NULL, NULL, SDO_ELEM_INFO_ARRAY(1l,1003,3),

. 4
E| Script Qutput *

,f é E IE, E| Task completed in 0.192 seconds

1 row inserted.

1 row inserted.

1 row inserted.

1 row inserted.

1 row inserted.

1 row inserted.

SOL Worksheet

PHcyHoi{ 2.17 - Pe3ynbTar 3arpy3ku JaHHBIX B TaOIUIlY
CITY_DATA FACES$
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| FACEID |{} BOUNDARY_EDGE_ID |ISLAND_EDGE_ID_LIST |ISLAND_NODE_ID_LIST  |MBR_GEOMETRY

1 -1 (nul1) MDSY5. SDO_LIST_TYPE(-1,-2,4,6) MDSYS.SD0_LIST_TYPECD (null)

2 1 1 MD5Y5. SDO_LIST_TYPE(25,-26) MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]

3 2 2 MD5Y5.SDO_LIST_TYPE(D MDEY5.SD0_LIST_TYPE(4) [MDSYS.SDO_GEOMETRY]

4 3 19 MDEY5. 5D0_LIST_TYPE() MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]

5 4 17 MDEY5.5D0_LIST_TYPE() MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]

6 5 15 MDEY5.5D0_LIST_TYPE() MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]

7 =] 20 MDEY5.5D0_LIST_TYPE() MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]

g 7 10 MDEY5. 5D0_LIST_TYPE() MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]

9 8 16 MDEY5. 5D0_LIST_TYPE() MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]
10 =] 26 MDEY5.5D0_LIST_TYPE() MDEY5.5D0_LIST_TYPE() [MDSYS.SDO_GEOMETRY]

Pucynok 2.17 — Pe3ynbTar 3arpy3ku JaHHBIX B TaOIUIlY
CITY_DATA FACES$
Hlanee cnemyer co3gaTh TaOdMIly Kiacca Jisg KaXJO0Tro THIIA
Tr€OMETPUYECKOTO CJIOS B TomoJsioruu. Hampumep, ropojickast TOmoJIorus
MOXET BKJIIOYATh B C€0sl OT/ENIbHBIC TAOIHIIBI KJIACCOB JJIsSI 3€MEJTbHBIX
Y4aCcTKOB, YJIUIl U JOPOKHBIX 3HAKOB. SQL-3ampoc aist 9ToM omneparuu

MpeJICTaBJICH Ha pucyHke 2.18

-- 3. Create feature tables.

CREATE TABLE land_parcels ( -- Land parcels (selected faces)
feature_name VARCHAR2(30) PRIMARY KEY,

feature SDO_TOPO_GEOMETRY);

CREATE TABLE city_ streets ( -- City streets (selected edges)
feature_name VARCHAR2(30) PRIMARY KEY,

feature SDO_TOPO_GEOMETRY);

CREATE TABLE traffic_signs ( -- Traffic signs (selected nodes)
feature_name VARCHAR2(30) PRIMARY KEY,

feature SDO_TOPO_GEOMETRY);

Pucynoxk 2.18 — SQL-3anpoc 1151 co3aanus TabauIl KJIacCOB

PesynbTat 3ampoca npejacTaBieH Ha pucyHke 2.19

Topozb sql Topo2c.sql Topo3.sql

FPEB-BR QR Gued o

Worksheet Quer’y Builder

(REATE TAB[E '\ann par e'\s ( - pa
feature_name VARCHARZ(30) PRlMAR\' hE\'
Teature SDO_TOPO_GEOMETRY)
CREATE TABLE city_streets ( -- City st
feature_name VARCHARZ2(30) PRlMAR\' hE\'
Teature SDO_TOPO_GEOMETRY)
CREATE TABLE traffic swgns (- raffi
feature_name VARCHARZ (30) FRIMAR\' hE\'
Teature SDO_TOPO_GEOMETRY)

< 3

[ script Output
# @ B & E | Taskcompletedin 0245 seconds
Table LAND_PARCELS created.

Table CITY_STREETS created.

Table TRAFFIC_SICNS created.

Pucynok 2.19 — Pe3ynbrar co3maHusaTa0IMI] KJIaCCOB
Kaxnyro Tabnuiry kiacca HEOOXOJIUMO MPUBS3ATH K TOMOJOTHH.
s 3TOTO UCIIOJIb3YyeTCs npouenypa
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SDO_TOPO.ADD_TOPO_GEOMETRY_LAYER. SQL-3anpoc s

JTAHHOM omepaiuu npuBeaeH Ha pucyHke 2.20.
-- 4. Associate feature tables with the topology.

-- Add the three topology geometry layers to the CITY_DATA topology.
-- Any order is OK.

EXECUTE SDO_TOPO.ADD_TOPO_GEOMETRY_LAYER('CITY_DATA',
"LAND_PARCELS', 'FEATURE', 'POLYGON"');

EXECUTE SDO_TOPO.ADD_TOPO_GEOMETRY_LAYER('CITY_ DATA',
"TRAFFIC_SIGNS', 'FEATURE', 'POINT');

EXECUTE SDO_TOPO.ADD_TOPO_GEOMETRY_LAYER('CITY_DATA',
"CITY_STREETS', 'FEATURE','LINE');

Pucynok 2.20 — SQL-3anpoc /i1 npuBsS3KY TaOJIMITBI KJacca K
TOIOJIOTUH
B npouecce BBIMONHEHUS 3TOW MpOLEAYpbl CO3JacTcsl TadiMIa
<nazpanme tomoynorurm> RELATIONS. Pesynaprar  BBIIOTHEHWS

MpUBEJICH Ha pucyHke 2.21.
FER-BE 23 A2 & & | 3.54900002 seconds

Worksheet Query Builder

EXECUTE 5DO0_TOPO.ADD_TOPO_GEOMETRY_LAYER('CITY_DATA', 'LAND_PARCELS','FEATURE', 'POLYGON');
EXECUTE 5DO0_TOPO.ADD_TOPO_GEOMETRY_LAYER('CITY_DATA', 'TRAFFIC_SIGNS','FEATURE','POINT');
EXECUTE 5DO0_TOPO.ADD_TOPO_GEOMETRY_LAYER('CITY_DATA', 'CITY_STREETS','FEATURE', 'LINE');

ra 4
El Script Output *

f é E ,E, El Task completed in 3.549 seconds

PL/SQL procedure successfully completed.

PL/SQL procedure successfully completed.

PL/S0L procedure successfully completed.

Pucynok 2.21 — Pe3ynbTat BBINOJIHEHHUS 3a1Ipoca NPUBS3KUA TaOIUIbI
KJIacca K TOIOJIOTUH
Hainee ciienyeT MHUIHAIA3UPOBATh TONOJIOTMYECKAE METATAHHbBIE

¢ momotpio nporeaypsl SDO_TOPO.INITIALIZE_ METADATA. SQL-
3ampoc U1 TaHHOU OTepaliiy MPUBEICH Ha pUCYHKE 2.22,

-- 5. Initialize topology metadata.
EXECUTE SDO_TOPO.INITIALIZE METADATA('CITY_DATA');

Pucynok 2.22 — SQL-3ampoc 171 HHUITHAIn3allii METaJaHHBIX
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Orta mporeaypa cO34aCT HWHACKCH Juisl TaOiuil <Ha3BaHUE
tononorun> EDGES, <wua3sanume Ttomonorun> NODES, <na3Banue
tonojjorun™> FACE u pomonnutensHble B-tree mMHIEKCHI I TaOJIHI]
<nazBanue Ttonosorun> EDGE$ um <nasBanue tomosormm> NODES.

Pe3ynbTat BRINMOIHEHUS MPOLETYPHI TPEACTaBICH Ha PUCYHKE 2.23.
FEO-BR RE A @ @& | 158500004 seconds

Worksheet Query Builder

EXECUTE 5DO_TOPOD. TNTTTALTZE_METADATA( ' CTTY_DATA');:

b W

E|Script Cutput *
,f é E E, E| Task completed in 1.585 seconds

PL/SQL procedure successTully completed.

PucyHok 2.23 — Pe3ynbTar BBIMOJHEHHUS 3aMIpoca MHUITHATU3AIUN
MeTaJJaHHbIX
CnepyromuM 1marom OyaeT 3arpy3ka TaOJWI[ KJIacCoB B
TOTMOJIOTHIO ¢ moMoIsl0 KoHCTpykTopa SDO_TOPO_GEOMETRY.

SQL-3amnpoc s faHHOM OTepallvu NpeIcTaBIeH Ha pucyHkax 2.24-2.29,

-- 6. Load feature tables using the SDO_TOPO_GEOMETRY constructor.
-- 6A. Load LAND_PARCELS table.

-- P1

INSERT INTO land_parcels VALUES ('P1', -- Feature name
SDO_TOPO_GEOMETRY(

'"CITY_DATA', -- Topology name

3, -- Topology geometry type (polygon/multipolygon)

1, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (3, 3), -- face id = 3

SDO_TOPO_OBJECT (6, 3))) -- face_id = 6

)

-- P2

INSERT INTO land_parcels VALUES ('P2', -- Feature name
SDO_TOPO_GEOMETRY(

'"CITY_DATA', -- Topology name

3, -- Topology geometry type (polygon/multipolygon)

1, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (4, 3), -- face id = 4

SDO_TOPO_OBJECT (7, 3))) -- face id = 7

)s
Pucynok 2.24 — SQL-3anpoc qis 3arpy3ku tadbnunsl LAND_PARCELS
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-- P3

INSERT INTO land_parcels VALUES ('P3', -- Feature name
SDO_TOPO_GEOMETRY (

"CITY_DATA', -- Topology name

3, -- Topology geometry type (polygon/multipolygon)

1, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBIJECT (5, 3), -- face_id =5

SDO_TOPO_OBJECT (8, 3))) -- face_id = 8

)

-- P4

INSERT INTO land_parcels VALUES ('P4', -- Feature name
SDO_TOPO_GEOMETRY (

'CITY_DATA', -- Topology name

3, -- Topology geometry type (polygon/multipolygon)

1, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (2, 3))) -- face_id = 2

)

-- P5 (Includes F1, but not F9.)

INSERT INTO land_parcels VALUES ('P5', -- Feature name
SDO_TOPO_GEOMETRY (

'"CITY_DATA', -- Topology name

3, -- Topology geometry type (polygon/multipolygon)

1, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (1, 3))) -- face id = 1

)

Pucynoxk 2.25 — SQL-3anpoc pis 3arpy3ku tabnuiel LAND_PARCELS

-- 6. Load feature tables using the SDO_TOPO_GEOMETRY constructor.
-- 6B. Load TRAFFIC_SIGNS table.

INSERT INTO traffic_signs VALUES ('S1', -- Feature name
SDO_TOPO_GEOMETRY (

'"CITY_DATA', -- Topology name

1, -- Topology geometry type (point)

2, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (14, 1))) -- node_id = 14

)3

-- S2

INSERT INTO traffic_signs VALUES ('S2', -- Feature name
SDO_TOPO_GEOMETRY(

'"CITY_DATA', -- Topology name

1, -- Topology geometry type (point)

2, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (13, 1))) -- node_id = 13

)5

Pucynok 2.26 — SQL-3ampoc ays 3arpy3ku Tadbmmiel TRAFFIC SIGNS
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-- S3

INSERT INTO traffic_signs VALUES ('S3', -- Feature name
SDO_TOPO_GEOMETRY(

"CITY_DATA', -- Topology name

1, -- Topology geometry type (point)

2, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (6, 1))) -- node_id = 6

)

-- S4

INSERT INTO traffic_signs VALUES ('S4', -- Feature name
SDO_TOPO_GEOMETRY(

"CITY_DATA', -- Topology name

1, -- Topology geometry type (point)

2, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (4, 1))) -- node_id = 4

)s

Pucynok 2.27 — SQL-3anpoc ams 3arpy3ku tadbmuinsl TRAFFIC _SIGNS

-- 6. Load feature tables using the SDO_TOPO_GEOMETRY constructor.
-- 6C. Load CITY_STREETS table.
-- (Note: "R" in feature names is for "Road", because "S" is used for signs.)

-- R1

INSERT INTO city_ streets VALUES ('R1', -- Feature name
SDO_TOPO_GEOMETRY (

'CITY_DATA', -- Topology name

2, -- Topology geometry type (line string)

3, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (9, 2),

SDO_TOPO_OBJECT (-10, 2),

SDO_TOPO_OBJECT (11, 2))) -- edge_ids = 9, -10, 11

)s

-- R2

INSERT INTO city_streets VALUES ('R2', -- Feature name
SDO_TOPO_GEOMETRY (

"CITY_DATA', -- Topology name

2, -- Topology geometry type (line string)

3, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (4, 2),

SDO_TOPO_OBJECT (-5, 2))) -- edge ids = 4, -5

)

-- R3

INSERT INTO city_streets VALUES ('R3', -- Feature name
SDO_TOPO_GEOMETRY (

"CITY_DATA', -- Topology name

2, -- Topology geometry type (line string)

3, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (25, 2))) -- edge_id = 25

)s

Pucynoxk 2.28 — SQL-3anpoc ms 3arpy3ku Tabnaunbs CITY _STREETS
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-- R4

INSERT INTO city_streets VALUES ('R4', -- Feature name
SDO_TOPO_GEOMETRY (

"CITY_DATA', -- Topology name

2, -- Topology geometry type (line string)

3, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBJECT_ARRAY (

SDO_TOPO_OBJECT (3, 2))) -- edge_id = 3

)

Pucynoxk 2.29 — SQL-3amnpoc ms 3arpy3ku Tabmauiel CITY _STREETS

Pe3ynbraThl BBIMOTHEHUS 3alpOCOB MPUBEJICHBI HA PUCYHKAX
2.30-2.35.

|- Topo2b.sql ” Topo2c.sgl " Topo3.sql ” Topod.sql " TopoS.sgl | TopoSc.sqI
FPER-BE @G 48 @ & | 115900004 seconds

Worksheet Query Builder

-- 6. Load feature tables using the SDO_TOPO_GEOMETEY constructor.

-- Each topology feature can consist of one or more objects (face, edge, node)
-- 0T an appropriate type. For example, a land parcel can consist of one face,
-— or two or more Taces, as specified in the SDO_TOPO_OBJECT_ARRAY.

-— There are typically fewer fTeatures than there are faces, nodes, and edges.
-- In this example, the only Teatures are these:

-- Area features {land parcels): P1, P2, P3, P4, PS5

-- Point features (traffic signs): 51, 52, 53, 54

-- Linear features (roads/streets): R1, RZ, R3, R4

-- B6A. Load LAND_PARCELS table.

-- P1
= INSERT INTOD land_parcels VALUES ('Pl', -- Feature name
SDO_TOPO_GEOMETRY (
'"CITY_DATA', -- Topology name
3, -- Topology geometry type (polygonsmultipolygon)
1, —- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBIECT_ARRAY (
SDO_TOPO_OBIECT (32, 3), -- face_id = 3
SDO_TOPO_OBIECT (A, 3))) -- Tace_id = @&
bH
-- P2
= INSERT INTD Tand_parcels VALUES ('P2', -- Feature name
SDO_TOPO_GEOMETRY (
'CITY_DATA', -- Topology name
3, -- Topology geometry type (polyvgonsmultipolygon)
1, -- TG_LAYEE_ID for this topology (from ALL_SDO_TOPO_METADATA)
SDO_TOPO_OBIECT_ARRAY (
No_Thon AD1CET A 2% £ L. | A

.

E‘Script Qutput *

o # = E El Task completed in 1.159 seconds

1 row inserted.

1 row inserted.

1 row inserted.
SQL Worksheet

Pucynoxk 2.30 — Pesynbrar 3arpy3ku tadiauisl LAND _PARCELS



IE LAMD_PARCELS

@ Eﬂ a B R son |Fi|ter:|
{} FEATURE_NAME |FEATURE
1P1 [MD5Y5, SDO_TOPO_GEOMETRY]
2 P2 [MD5%5, SDO_TOPO_GEOMETRY]
3 P3 [MD5Y5, SDO_TOPO_GEOMETRY]
4 P4 [MD5%5, SDO_TOPO_GEOMETRY]
> P5 [MD5Y5, SDO_TOPO_GEOMETRY]

Pucynok 2.31 — Pesynbrar 3arpy3ku tadiauisl LAND _PARCELS

Tupnﬁb.sql

PEEO-BE B8 &8 4Y¢ & 0169seconds

Worksheet | Query Builder
-— 6. Load feature tables using the SDO_TOPO_GEOMETRY constructor.

-- Each topology feature can consist of one or more objects (face, edge, node)
-- of an appropriate type. For example, a land parcel can consist of one face,
-— or two or more faces, as specified in the SD0_TOPO_0BIECT_ARRAY.

1—-— There are Typically Tewer Teatures Than There are Taces, nodes, and edges.
-- In this example, the only features are these:

-- Area features ({land parcels): F1l, P2, P3, P4, P35

-- Point features (traffic signs): 51, 32, 53, 54

\-— Linear fTeatures (roads/streets): Rl, RZ, R3, R4

\-— 6B. Load TRAFFIC_SIGNS tab'le.l

-— 51
[]hNSERT INTD traffic_signs VALUES ('51', -- Feature name
ESDU_TUPU_GEUI"IETR\’ i
V'CITY_DATA', -- Topology name
51, -- Topology geometry type (point)
12y —— TG_LAYER_ID for this topology (Trom ALL_SDO_TOPO_METADATAY

ESDU_TUPU_UBJE[T_ARRAY ]
SDO_TOPO_OBIECT (14, 13230 -- node_id = 14
s
-— 52
[]ﬂNSERT INTOD traffic_signs VALUES ('52', -- Feature name
'SDO_TOPO_GEOMETRY (
'CITY_DATA', -- Topology name
1, -- Topology geometry Twpe (point)
52, -- TG_LAYER_ID for this topology (from ALL_SDO_TOPO_METADATA)
(SDO_TOPO_0OBIECT_ARRAY (
ESDU_TUPU_UBJE[T (13, 133) -- node_id = 13
OF
== 33

w
%Script Qutput * |

,f é E % % | Taskcompletedin 0.169 seconds

1 row inserted.

1 row inserted.

Pucynok 2.32 — Pesynbrar 3arpy3ku tadiauinsl TRAFFIC_SIGNS
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s

o ~ [EH TRAFFIC_SIGNS -

| 3 R @ B R | sor |Fi|ter:|

{} FEATURE_NAME | FEATURE |

131 [MD5Y5. S00_TOPO_GEOMETRY]
2 52 [MD=Y5%. SDO0_TOPO_GEOMETRY]
3 i3 [MD5Y5. S00_TOPO_GEOMETRY]
4 54 [MD=Y5%. SDO0_TOPO_GEOMETRY]

Pucynok 2.33 — Pesynbrat 3arpy3ku Tabnunsl TRAFFIC_SIGNS

Topoﬁc.sql

PEB-BRA BR &R

Worksheet | Query Builder

1-- 6. Load feature tables using the SDO_TOPO_GEOMETEY constructor.

-- Each topology Teature can consist of one or more objects (fTace, edge, nodel
-- of an appropriate type. For example, a land parcel can consist of one face,
-- or two or more faces, as specified in the SDO_TOPO_OBIECT_ARRAY.

-- There are typically fewer features than there are Taces, nodes, and edges.
-- In this example, the only Teatures are these:

-- Area features (land parcels): P1, P2, P3, P4, PS5

-- Point features (traffic signs): 51, 52, 53, 54

-- Linear features (roads/streets): R1, RZ, R3, R4

-- 6C. Load CITY_STREETS table.
-— (Mote: "R" in feature names is for "Road", because "5" is used Tor signs.)

-- R1
EEINSERT INTO city_streets VALUES ('R1', -- Feature name
ESDD_TUPU_GEUHETRT(
V'CITY_DATA', -- Topology name
52, -- Topolagy geometry type (1ine string)
13, —— TG_LAYER_ID for this topology {(Trom ALL_SDO_TOPO_METADATA)
ESDU_TUPU_UBJE[T_ARRKY {
(SDO_TOPO_OBIECT (=9, 27,
ESDU_TUPU_UBJE[T (-10, 23,
SD0_TOPO_OBIECT (11, 2))) -- edge_ids = 9, -10, 11
bF
\-- R2
EEINSERT INTO city_streets VALUES ('R2', -- Feature name
5D0_TOPD_GEOMETRY (

F d

%kript Qutput * |

@ é E ﬂ % | Task completedin 0.275 seconds

1 row inserted.

1 row inserted.

1 row inserted.

1 row inserted.

5QL Worksheet

Bilim i im s rw i m I mre

Pucynok 2.34 — Pesynbrar 3arpy3ku tadauusl CITY_STREETS
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TopoGcsgl 3] Toposasal [ cimy_sTREETS

,‘f E}ﬂ @ % ;} E Sort. Filter:|

| FEATURE_NAME |FEATURE |

1 R1 [MDEY5. 5D0_TOPO_GEOMETRY]
2 R2 [MD&Y5. 5D0_TOPO_GEOMETEY]
3 R3 [MDEY5. SD0_TOPO_GEOMETRY]
4 R4 [MD&Y5. 5D0_TOPO_GEOMETEY]

Pucynok 2.35 — Pe3ynbTar 3arpy3ku tabnuisl CITY _STREETS

Tenepr paHHBIE AOCTYNHBI MJisi OOpaOOTKHM W BBITIOJTHEHUS
ceuu(UUHBIX  TOMOJOTMYECKUX 3ampocoB. [Ipumepbl 3ampocos

PUBEICHBI HA PUCYHKax 2.36-2.42.

-- 7. Query the data.

SELECT a.feature_name, a.feature.tg id, a.feature.get_geometry()
FROM land_parcels a;

Pucynok 2.36 — 3anpoc nannbix u3 tabnuisl LAND PARCELS

-- 7. Query the data.
/* Window is city_streets */
SELECT a.feature_name, b.feature_name
FROM city_streets b,
land_parcels a
WHERE b.feature_name like 'R%' AND
sdo_anyinteract(a.feature, b.feature) = 'TRUE'
ORDER BY b.feature_name, a.feature_name;

Pucynok 2.37 — 3anpoc Ha IPUHAIIECKHOCTh JOPOT U 36METbHBIX
YYaCTKOB

-- 7. Query the data.
-- Find all streets that have any interaction with land parcel P3.
-- (Should return only R1.)
SELECT c.feature_name FROM city_streets c, land_parcels 1
WHERE 1.feature_name = 'P3" AND
SDO_ANYINTERACT (c.feature, l.feature) = 'TRUE';

PI/IC}’HOK 2.38 — 3anp0c Ha yJIMIbI, COITPUKACAOIUCCA C YHACTKOM P3
-- 7. Query the data.
-- Find all land parcels that have any interaction with traffic sign S1.
-- (Should return P1 and P2.)
SELECT 1.feature_name FROM land_parcels 1, traffic_signs t
WHERE t.feature_name = 'S1' AND
SDO_ANYINTERACT (1l.feature, t.feature) = 'TRUE';

Pucynok 2.39 — 3anmpoc Ha y9acTKH, CONMPHUKACAIOIINECS C JOPOKHBIM

3HakoM S1 (CTOWT Ha I'paHUIIC YIACTKOB)

-- 7. Query the data.

-- Get the geometry for land parcel P1.

SELECT 1.feature_name, 1l.feature.get _geometry()
FROM land_parcels 1 WHERE 1l.feature_name = 'P1';

Pucynok 2.40 — 3ampoc reomeTpudeckoro ooObekTa yuactka P1
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-- 7. Query the data.
-- Get the boundary of face with face_id 3.
SELECT SDO_TOPO.GET_FACE_BOUNDARY('CITY DATA', 3) FROM DUAL;

Pucynok 2.41 — 3anpoc o0beKkTa rpanuil yuyactka ¢ face 1d=3.

-- 7. Query the data.

-- Get the topological elements for land parcel P2.

-- CITY_DATA layer, land parcels (tg_ layer_id = 1), parcel P2 (tg_id = 2)
SELECT SDO_TOPO.GET_TOPO_OBJECTS('CITY_DATA', 1, 2) FROM DUAL;

Pucynok 2.42 — 3anpoc TOMoJIOTHYECKUX DJIEMEHTOB, BXOISIIUX B
obnacts P2
Pe3ynbTaThl BBINOJIHEHHUS 3alpOCOB IIPUBEJCHBI Ha PHCYHKaX
2.43-2.49.
FEO-BA 28 M & & | 027700001 seconds

Worksheet Query Builder

-- 7. Query the data.
SELECT a.feature_name, a.feature.tg_id, a.feature.get_geometry()
FROM Tland_parcels a;

.
@ Script Qutput *

,f é E E E| Task completed in 0.277 seconds
FEATURE_NAME FEATURE.TG_ID

Pl 4
MDSYS. SDO_GEOMETRY (2003, null, null, MDSYS.SDO_ELEM_INFO_ARRAY(1,1003,1), MDSYS.
SDO_ORDIMATE_ARRAY(S9,14,9,6,21,6,21,14,21,22,9,22,9,147)

P2 5
MDSYS. SDO_GEOMETRY (2003, null, null, MDSYS.SDO_ELEM_INFO_ARRAY(1,1003,13, MDSYS.
SDO_ORDINATE_ARRAY(21,14,21,6,35,6,35,14,35,22,21,22,21,14))

P3 4]

FEATURE_MAME FEATURE.TG_ID

MDSYS. SDO_GEOMETRY (2003, null, null, MDSYS.SDO_ELEM_INFO_ARRAY(1,1003,17, MDSYS.
SD0_ORDINATE_ARRAY(35,14,35,6,47,6,47,14,47,22,35,22,35, 14))

P4 7
MDSYS. SDO_GEOMETRY (2003, null, null, MD5YS.SDO_ELEM_INFO_ARRAY(L,1003,13, MDSYS.
SDO_ORDINATE_ARRAY(17,40,17,30,25,30,31,30,31,40,17,407)

] B
MD5Y5, SDO_GEOMETRY (2003, null, null, MD5Y5.5DO_ELEM_IWFO_ARRAY(1,1003,1,13,2003,

FEATURE _MAME FEATURE.TG_ID

1), MD5Y5.500_ORDINATE_ARRAY(Z,38,3,30,8,30,16,30,16,38,3,38,4,31,4,34,7,34,7,31
.4,317)

SOL Worksheet

Pucynok 2.43 — Pe3ynbTat 3ampoca JaHHBIX U3 TaOJIHITBI
LAND PARCELS
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| Topo7a.sql | Topo7b.sgl

D‘@‘E'ﬁﬂx f&ﬂ» ’1&#@ 0.168 seconds

Worksheet Query Builder

--— 7. Query the data.
J* Window is city_streets */
= SELECT a. feature_name, b, feature_name
FROM city_streets b,
land_parcels a
WHERE b.Teature_name Tike 'R¥' AND
sdo_anyinteractia. feature, b.feature) = 'TRUE'
ORDER BY b.feature_name, a.Teature_name;

.
%Script Cutput *

r 0 E E % Task completed in 0.168 seconds

FEATURE_NAME FEATURE_NAME
P1 R1
P2 R1
P3 R1
P53 R3
P4 R4

Pucynok 2.44 — Pe3ynbTaT 3ampoca Ha COOTHOIIEHUE IOPOT U
3€MEJIbHBIX YYACTKOB

| Topo7asqgl ” Topo7b.sql | Topo7c.sgl
D%E'%m @ﬂ) ‘i&é&' 0.162 seconds

Worksheet Query Builder

-- 7. Query the data.
-- Find all streets that have any interaction with Tand parcel P3.
-- (Should return only R1.)
SELECT c.feature_name FROM city_streets ¢, land_parcels 1
WHERE 1. feature_name = 'P3' AND
SDO_ANYINTERACT (c.feature, 1.Teature) = 'TRUE';

%

%Script Output *
¢ HE E| Task completed in 0.162 seconds

FEATURE_NAME

Pucynok 2.45 — Pe3ynbTaT 3ampoca Ha yJIHUIIbI, COTPUKACAIOIINECS C
ydgacTkoM P3

|Tupu?ii.sq| " Topo7b.sqgl "Tupu?c.sql |Topo?d.sq|
= % E 'I_[%uie_rﬁmj%‘ﬂ’ 'i_‘-i é @ 0.061 seconds

Worksheet Query Builder
-- 7. Query the data.
-- Find all land parcels that have any interaction with traffic sign 51.
-- {5hould return Pl and P2.)
SELECT 1.feature_name FROM land_parcels 1, traffic_signs t
WHERE t.feature_name = '51' AND
SDO_ANYINTERACT (1.feature, t.feature) = 'TRUE';

%
E‘Script Qutput *

f é E E] % Task completed in 0.061 seconds

FEATURE_NAME

PucyHok 2.46 — Ha y4acTKu, CONPUKACAIOIINECS C JOPOKHBIM 3HAKOM
S1
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I Topo7asqgl " Topo7b.sgl " Topo7c.sgl " Topo7d.sqgl I Topo7e.sgl
D‘@E'%E& @ﬂb ‘iﬁé@ 0.032 seconds

Warksheet Query Builder

-- 7. Query the data.

-- Get the geometry Tor land parcel P1.

SELECT 1. feature_name, 1. Teature.get_geometry()
FROM Tand_parcels 1 WHERE 1. feature_name = 'P1°';

F % 4
%Script Output *

f é E IE] @ Task completed in 0.032 seconds

FEATURE _MAME

F1

MDSYS, SDO_GEOMETRY (2003, null, null, MD5YS.SD0_ELEM_INFO_ARRAY(1,1003,1), MDSYS.
SDO_ORDIMATE_ARRAY(9,14,9,6,21,6,21,14,21,22,9,22,9,147)

PucyHnok 2.47 — Pe3ynbTar 3ampoca reoMeTpuyeckoro o0beKTa yuacTka
P1

ITOpO?ELSql ”Topo?b.sql " Topo7c.sql " Topo7d.sgl ”Topo?e.sql I Topo7f.sgl
D‘@E'ﬁﬁs @f& ’l&é@ 0.073 seconds

Worksheet Query Builder

-- 7. Query the data.

-- Get the boundary of face with face_id 3.|

SELECT 5DO0O_TOPO.GET_FACE_BOUNDARY('CITY_DATA', 33 FROM DUAL;

.

%Script Cutput *
r & E E @ Task completed in 0.073 seconds

SDO_TOPO. GET_FACE_BOUNDARY (' CITY_DATA', 3]

MD5Y5. 5D0_LIST_TYPE(-21,9,19,-6)

Pucynok 2.48 — Pe3ynbTat 3ampoca 00beKTa TpaHMI] y4acTKa ¢
face id=3.

| I I I Il I i
Topo?a_sql Topo?b.sql Topo?c.sql Topo?d.sql Topo?e.sql Topc?f.sql Topo?g.sql

D@E'ﬁﬁ @ﬁ. '3—’_%0@ 0.226 seconds

Waorksheet Query Builder

ical elements for land parcel PZ.|
-- CITY_DATA Tlayer, land parcels {tg_ layer_id = 1), parcel P2 (tg_id = 2)
SELECT SDO_TOPO.GET_TOPO_OBJECTS('CITY_DATA', 1, 2) FROM DUAL;

-

%Script Output *
r # E E El Task completed in 0.226 seconds

SDO_TOPO.GET_TOPO_OBIECTS('CITY_DATA',1,2)

MDEYS. SD0_TOPO_OBIECT_ARRAY ()

Pucynok 2.49 — Pe3ynbTrar 3ampoca TOIMOJI0THYECKUX 3JIEMESHTOB,
BXOIAIINX B 00acth P2
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3 Conep:xaHue 0T4eTA 10 JJA0OPATOPHOI padore

B cBonHBIN OTUET 1O J1aOOpaTOPHBIM pabOTaM B Kaue€CTBE OJIHOTO
U3  pa3lenoB  WIM  TMOJAPa3[ejoB  BKIIOYAIOTCA  CKPUHIIOTHI,
MOKa3bIBAIOIIINE COJICPKUMOE Ta0JIUII npu BBITIOJITHCHU U

VHAUBUYAJIBHOTO 3aIaHNS.
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4 Bonpocsl K 3amuTe J1a00paTopHOM padoThI

© o N o

. Uto Takoe TormojIorusa?

. [IpuBeauTe npuMep TOMOJIOTUYECKUX TPOCTPAHCTBEHHBIX

OTHOIIICHUH.

. IIpuBenure npuMep NpOCTPAHCTBEHHBIX OTHOLIIEHUM, HE

ABIAOIINXCA TOITOJIOTMUYCCKUMMU.

Ha3zoBuTe OCHOBHBIC TONOJOTHUYSCKHUE JICMECHTHI.

. [IpuBenute npumepbl 00bEKTOB PEAIbHOTO MUPA, KOTOPHIE

MOYKHO MPEACTaBUTh OCHOBHBIMU TOMOJOTMYECKUMHU
DJIEMEHTaMHU.

YTo Takoe U30JIMPOBAHHBIC AJIEMEHTHI?

Moxet 11 Ha pedpe ObITh U30JUPOBAHHBIN y3em?
Y10 Takoe TOIIOJIOTHUECKHE 00OBEKTEI?

Yro COACPIKUTCA B TOIIOJIOTUICCKUX clJIosX?



