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Cappxaj npeaasarba
TTpocTopHe 6ase noaaTaka;
PostgreSQL v PostGIS ;

Kpeupawe npoctopHe Tabene us NC opajna;

KoopauHatHU pegepeTHU cucTemu, NpOCTOPHU YNUTMU,
NPOCTOPHU UHAEKCMW.



TTpocTopHa 6a3a nnu NpocTopHU
pjas10BU

3awTo KOpUCTUTU NpPOCTOpHY 6asy 3a BeKTOpCcke NOAATKe, G He
Hnp SHAPE @ajn?

1. BP3HNHA. bosbe nepgopmaHce 3a MAGHUNYAUMU Y BENTUKUM
KoNIMuMHama noaataka. base noaaraka cy ansajHUpaHe Taxko Aa
omoryhaeajy MaHUMyJaumjy ca BeSIMKOM KONIMUMHOM noaaTtaka
KOjU CYy NOHOBIbUBU, TaKBe MOIYRHOCTU Ce OAHOCE U Ha
npocTopHe base.

2. BHWEKOPHUCHUYKA TTOOPWKA. TTpocTopHe 6a3se ce 4ecTo
KOPUCTe Kao pecpepeHTHU CeTOBU NOAATAaKa Ko je KopucTe
pasnuuuTe rpyne KopucHuka. Moryh je yaareHu npuctyn
noAauMma Npexko CTaHAApHOT UHTepgejca.

3. YTINTWU. CtaHaapHU U NpOCTOPHU YNUTU HAA NOAALUMA.



SDBMS

SDBMS je compTeep koju:

— Paau noa cuctemuma 3a ynpassbare
6aszama noaataka DBMS,

— Tloapxaea pasnuumuTte moaene
NPOCTOPHUX NOAATAKA U YNUTHE je3unKe
KOJjUMa ce OBU MOoAesIu MOry Mo3saTy,

— Tloapxaea NpoCTOpHO UHAEKCUparse,
NPOCTOPHE anropuTme U cneumpuUyHa
npasuna 3a oNnTUMm3sauujy ynura.




CowpTeepu 3a SDBMS

IBM DB2 spatial extender

For earlier versions of DB2, cost to add SpatialExtender $9,250
Now included in DB2vR.1 & higher:

IBM DB2 Personal Edition 5461

IBM DB2 cost varies with number of licenses:

Express Edition 54,874 to Enterprise Server Edition $33,125

AreSDE

Start from $10,000 for commercial version

Oracle Spatial

Enterprise Edition:
Named user license: $800
Processor license: 540,000
Oracle Spatial:
Named user license: $200
Processor license: 510,000

PostgreSQL / PostGIS

Refractions Research under the GNU General Public License developed PostGIS for
open source, free to the public distribution. It and the PostgreSQL database are
completely open-source and can be easily downloaded over the internet for free.




CompTeepu 3a SDBMS

http://www.oracle.com/technology/products/spatial

http://www-306.ibm.com/software/data/spatial/

http://www.esri.com/software/arcqis/arcsde/

http://www.mapinfo.com/

http://postgis.refractions.net




PostgreSQL v PostGIS

PostgreSQL je opensource DBMS, koju npyxa rotoeo
cBe MOryRHOCTU Kao U ckynu komepum janHu DBMS
COpTBEPU.

PL/pgSQL (Procedural Language/PostgreSQL
Structured Query Language) je npoueaypanHu jesumk
noapxaH oa PostgreSQL RDBMS ( relational
database management system).

TTpocTtopHu poaatak PostgreSQL-y je PostGIS, kojum
ce aKTUBUPUJY PYHKLU Je 3a MAHUNYauujy
NPOCTOPHUM NOAALIUMA.



PostGIS w OGC cTtaHaapau

PostGLS nHnnemeHtupa OGC's Simple_Features
for SQL ctaHaapAa

PostGIS noppxasa cee OGC TMNoBe noaaTaka:
TAUKY, TMHATY, TTONTMTOH, MYNNTUTAYEKE,
MYTNTTUITNMHWUTE, MYTTTUTTOJTNT OHE,

GEOMETRYCOLLECTION wu onepauuje Haa OBUM
TUMOBUMA NOAATAKA.

PostGIS kopuctn OGC well-known text format Ha
SQL KOMaHAHO| NIUHU U 3a NpeTcassbare
NPOCTOPHUX eHTUuTeTa.



PostGIS komnoHeHTe

PostGiS obesbellyje Open Database Connectivity ODBC connectivity. PostgreSQL ODBC
Apajsepu omoryhyjy TpaHcnapeHTaH npuctyn F'MC 06 jektuma us PostGIS-a. (aeo OGC
cTaHAapAQ)

PostGIS Takohe obe3behyje Java Database Connectivity (JDBC). (Huje aeo OGC
cTaHAapAQ)

GiST (Generalized Search Tree) obesbeljyje BenuKky 6p3uHY NPOCTOPHOT UHACKCUPAHHA.,

PROJ .4 open source 6ubnuoTeky koja obe3bellyje koopauHaTHe penpojekumje nsmehy
KOOPAUHATHUX pePepeHTHUX CUCTeMa.

GEOS (Geometry Engine, Open Source) je 6ubnuoTtexa koja obesbehyje onepauumje y
OpenGIS Simple Features for SQL Specification. GEOS 6ubnuoteka obesbehjyje
reomeTpujcke Tectose (ST_Touches(), ST_Contains(), ST_Intersects()) v onepauuje
(ST_Buffer(), ST_Union(),ST_Intersection() ST_Difference()) y PostGIS-y.



gAdmin IIT

@7 pgAdmin Il M[=1[E3

Fil= Edit Plugins ‘jew Tools

w4l S0l pane

=l @ Servers (1)
= ] Postare5igl 9.0 (localbost: 50800
= [_- Drakabases (4]
(3¢ drupal
[ ] postais
| poskgres
| kemplate_postgis
&% Catalogs (23
chemas (1)

=)~ € public

=

o-&

@, Domains (0
&3 FT5 Configurations {0}
[l FTs Dictionaries (0}
=) FTS Parsers (0
[73 FTS Templates (0}
%y Functions (7807
%» Sequences (1)
[ Tables (3)
@ Trigger Funckions (27
Views (173 Properties | Stakistics | Dependencies | Dependents
48 Replication (03
;‘::LE;EZT:: g;j: & public poskgres standard pul
L4 Login Roles (23

4 >

Schema Cnner Corrnent

Retrieving Schema details. ., Done, 0,53 secs

pgAdmin III je
HajnonynapHuja
AAMUHUCTPATUBHA
U pasBojHa
nJaTgopma 3a
PostgreSQL.



PSQL koH30na

17 C:\Program Files\PostgreSQL\9.0\bin\psgl.exe

psgl <9.8.1>

I/ARMING: Conszole code page (437> differs from Windows code page <1252>
#-hit characters might not work correctly. See psgl reference
page "Motes for Windows users' for details.

Type "“help'" for help.

template_postgis=H#




Shape to PostGIS Importer

< Shape File to PostGIS Importer E'E'E'

Shape File

| (Mone) =

PostGIS Connection

Usernare: |

Passwiord; |

|
|
Serwver Hosk: | localhost | | G432 |
|

Database: |

[ Tesk Connection, .. ]

Configuration

Deskination Schema: | public | SRID: | -1 |

Destination Table: | | Geometry Calumn: |the_ge-:nm |

[ Options. .. ] [ Impork ] [ About ] [ Zancel ]

[ )

Import Log




Kpeupare npoctopHe Taberne
hp CPC(J.”C(

shape File

l tacke,shp

- CREATE TABLE tacke
(

gid serial NOT NULL,
et [t id double precision,
template_postgis

soil_type double
Test Connection. .. Connection succeeded, p r‘ec is i O n ’
Configuration

Destination Schema; | public

humus numeric,
Destination Table:  |tacke

Geometry Column: | the_geom

PostEls Cannection

Usernarme:

00
Database:

[ Opkions. .. ] [

[

Import ] [ About ] [

= the_geom geometry,
| CONSTRAINT

shapetile type: Hoint

Postgis bype: POINT[Z]

- tacke_pkey PRIMARY KEY
it gl 14 ). (g9id),
Shapefile impart complsted. cee

shp2pgsql -1 —s <epsgcode> <ShapeFileName> <TableName> <dbName> >
<filename>




TTpukas y ctaHaapaHom TAC
copTeepy (uDig)

Fila Edit Mavigation Layer Map Data Window Help

] i N Rk s P
22 projects &2 q><“° ¥ = O O tacke 22 | =
= 2 project : ® e ° . e ]
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° ] ° e °
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e & ™ ° . -
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ke e °
L ]
| || 127,128 || Transv..reator || 7618005, 4806646 |
@ Catalog | [ web | Qn Search | =] Table | i Information &3 | i ¥ =0
Property Yalue
= Attributes
Clay 27.3
Humus 217
Id s
Kzo 15.0
PzoS 1.7
Ph_hza ]
5 15.3
Sand 47.3
Silk 25.4
Soil_type ]
T 209
Tig 5.6
Tokal_n 0.09
W 732
[= Feature
Bounds (761891624, 4596662.67), (F615916,24, 4896662, 67)
o] tacke.S
=) @eometries
Default Geometry Paint




KOHTpOMa U3 KoH301e NpuKas
csux Tabena

i¥ C:Program Files\PostgreSQL19.0\bin\psql.exe

psgl CF.8.1>

IARMIMNG: Console code page (437» differs From Windows code page <1252
#-bhit characters might not work correctly. See psgl reference
page "Motes for Windows uwsers" for details.

Type "help'" for help.

template_postgis=f “d
List of relations
Schema Ouner
postgres
postgres
postgres
SeQqUENCE postgres
tahla i pastoves
table postgres
SEqQUENCcCEe | pPOSLgPres

public geography_columns
s0il
s0il_gid_seq
gspatial_mef cuc
tacke
tacke_gid_seq

public
public
public
pusaiic
public
C? rowsd

1
1
+
i
public | geometry_columns
1
"
1
1
1
1
1
1
1

e mm = ==

template_postgis=H




KoHTpona us pgAdmin III

. B Edit Data - PostgreSQL 9.0 {localhost:BOBO) - template_postgis - tacke

File Edit ‘ew Tools Help
¥ s, @ BHee ¥ | 2[wem S
. ph_hzo total_n kzo p2o5 t_s 5 4 v sand silt clay the_geom
Object browser E numeric numetric numeric numetric numeric numeric numeric numeric numeric numeric numeric geometry
g Server Groups 1 1000005, 10000000000 0, 12000000000 25, 30000000009, 10000000000 11,9000000000 13,0000000000 24, 8999999999 52, 2000000000 39,3999999999 33, 2999999999 26, 3000000000 0101000000E17, L
= g servers (1] 2 2 100000|6,52000000000 0, 13000000000 19, 1999999939 2, 20000000000 4,40000000000 273000000000 31,6999999999 56,0000000000 32,3999999999 29, 3000000000 35, 29999599999 0101000000ECT
= % r_o]stljg;z::g_szgtl(‘(‘l?calhnst.SEIBEI) 3 100000 5,64000000000 0, 11000000000 16,8999999999 7,90000000000 &, 10000000000 161999999999 24, 3000000000 66, 7000000000 51,6000000000 21,3000000000 27, 10000§0000 0101 000000E17
L " drupal + 1000005, 96000000000 0, 11000000000 23, 3000000000 6,50000000000|6,30000000000 18,0000000000 24, 3000000000 65,9000000000 42,0000000000 25,6999999999 32, 2000089000 0101000000945
3] :i] poskagis 5 100000 5,90000000000 ) 0,09000000000 15,0000000000 1, 70000000000 5,60000000000 15,3000000000 20,5999999999 73,2000000000 47,2999999999 25,3999999999 27, 300000000 0101000000F52
.;J postgres 7] 100000 7, 70000000000 0, 20000000000 32, 2000000000 16,3000000000/ 1,30000000000 575999999999 59, 2000000000 97, 7000000000 30,3999999999 31,6000000000 37,7 0101000000333
&) template_postgis T 1000007, 14000000000 0. 20000000000 32, 2000000000 22, 5000000000 2,90000000000 33.0000000000 35,8999999999 92 0000000000 33,29399995999 29, 5999999999 37,0000000000| 01010000005F
g;:::_:g: ET; 8 100000 6,84 000000000 0, 14000000000 22,6999999999 2, 40000000000 3,50000000000 24,1000000000 27,6000000000 87,2999999999 37, 1000000000 30,1000000000 32, 7999299999 0101000000526
=@ public 9 1000006, 36000000000 0, 10000000000 21, 1999993939 2,40000000000 | 4,60000000000 104000000000 15,0000000000 694000000000 &0, 1000000000 22,1000000000 17, S00§000000 0101000000F52
Domains {0} 10 00000 6,44000000000 0, 14000000000 23, 6000000000 4,90000000000 5,50000000000 20,0000000000 25,5000000000|75,5000000000 51,3999999999 23,1999999999 25, 3998999999 0101000000078
% FTS Configurations (0) 11 00000 708000000000 0, 18000000000 24,5000000000 4, 70000000000 3.60000000000 20,8999399999 24,5000000000/85,0999999999 55,5999999939 20, 1000000000 21,0000000000 0101000000F&2
W FT5 Dictionaries (0) 12 00000 &.68000000000 0,09000000000 25,8999999999 2, 10000000000 370000000000 24,1000000000 27,8000000000/86,5999999999 31, 1000000000 31,6999999999 37, 2000000000 0101000000666
& E;: :arselrst(tl) 0 13 00000 5.70000000000 0, 10000000000 10, 1999999999 5,50000000000 &,40000000000 9,50000000000 17,8000000000|535, 1000000000 <&, 100000000033, 6000000000 20, 3000000000 0101000000000
% Funct?ol:z ;Z;)( ) 14 00000 7.04000000000 0,07000000000 21, 1000000000 2,90000000000 3,00000000000 19,8 ZE.8 &6.7 50,2000000000 21,3999999999 25, 3993999999 01010000005F
% Sequences (2) < e
= [[3 Tables (4) Scratch pad ¥
[ geometry_columns
[ sail
[ spatial_ref_sys
=[] tacke
= @ Columnns (16)
[ gid
Eid
[ soil_type
E humus
[E ph_hzo
B totaln 151 rows,
[ kzo
[E pezos Fill Factor
[ ts Raws (counted) 151
s Inherits kables No
[E Inherited tables count 0
B Has OIDs? o
[ sand System table? No
B s Comment
[ clay
[ the_geom
P4 Constraints (4)
[ Indexes (1) =
Rules {0)
% Triggers (0)
% Trigger Functions (2)
Wiews (1) v S =

Retrieving Table details... Done.

0,00 secs




TTpukas reomeTpu je

select id, the_geom from tacke;

LY C:\WProgram Files\PostgreSQL\9.0\bin\psql.exe

[ |
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-+
[ |
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]
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]
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the_geom

H1 A1 8AAAREL VA1 42 ESB1ASD4A1 DYAZVADDDLI ACS 241
1831 AR ECS1 BEBE4AD1I AS D41 E5 EBS1 381 2AaD5241
H1 A1 8AAAEPEL A1 46 E421 A5 D41 BE1 EBLSSBIDADS 241
H1 A1 AR A? Y2 2A7401 A5 D41 B FC2FS5582/AD5 241
01801 ARG 285 CAFS 1 A5 D41 AE4AVEL AARESADS 241
H1A1 8RR3I3 33331 3821 A5D4A1 666666D6AZADS 241
H1 A1 AR FC2ZFS /78 B231A5D41 2925 CEF2246AD5 241
H1A1HAAAAALS 2BE1 E?S528115D41 CDCOCCCBC2CADS 241
H1 A1 ARG 285 CDF6HA115D41 ECS1 BEDEZ2DADS 241
H1 @31 893ldD /A2 HAD? 611 5D41 E1 A1 42E1 DADS 241
H1 A1 ARG 285 CP FEBZ2115D41 ECS1 BEB1 EZ23AaD52 41
H1 A1 ARG G666 RE6A3115D41 CDCOCCCIC42AD5 241
Bl {31 AR ? MAA1 S D41 666666 AGFCACS 241
H1H1 AR FCZ2Z FSHEGRE1 A5 D41 1 4AE4V/51 DEADS 241
H1iHd1 HHHAAEBE1 EES2B1 51 05D41 1 4AE4A/?1 6 FADS 241
0181 890G 6666 FA D1 A5 D41 DYPAZ VAR D4ADADS 241
01801 890AAABE1 EES FEEEAFLS D41 VE1 4AAEAVECADS 241
01801 90AAABE1 EES ERBADAFLS D41 BE1 EES1 BD6ADS 241
01801 890AABE1 EES 3 BVY1 AFSD4A1 1 FESERBC1 CAADS 241
01801 8980000871 2 DAA3 YEDAFS D41 1 FESERB11 61 ADS 241
01801 890AAL CEBFC25 5 EFAFS D41 /1 3 DAASYSAADS 241
01801 90AAREL1 YA146 ES2AFLS D41 333333432AA0D5241
01801 890AARBE1 EES BEC/AFS D41 48 E1 YASACEACS 241
01801 980ARE1 A1 42 E6G EAFS D41 333333 D3IB1 AC5 241
01801 890AAL 2BE1 ESSA4AAES D41 3 DAADVFIC2AC5 241
H1A01 AHRRECS1 BREFEVEBAELS D41 A47AZD2ACGACS 241



TTpukas reometpuje

select id, asText(the_geom) from tacke
where id=1;

1% C:\Program Files\PostgreSQL\9.0\bin\psql.exe

68 | H19100ABURECS1 BE?EEDACS D41 DYAIYAFD2ZDAES 241
template_postgis=i
template_postgis=H# select id=1l.asText{(the_geom> from tacke where id=1;
Ycolumn? |
__________ +______________________________

1 POINT{7618224.72 489555%.46>




TTpukas reometpuje

select id, asText(the_geom) from tacke

where id=1;

-] Query - template_postgis on postgres@localhost: BOBO *

File Edit oQuery Favourites Macros Wiew Help

‘O tg {& -;,':f‘ &3 p 2 [%Ps QH] @ ¢ | O template_postgis on postgres@iocal
S0L Editor | Graphical Query Builder Seratch pad X
| v
select id, asTextithe_geom) from tacke where id=1:
£ | >
Output pane x
Data Qutput | Explain | Messages | History
id astest
double precision | text
1 1 POINT{7515924,72 4395559, 46)
QK. Uiz LnZ Col1 Ch &2 1 row, 781 ms




TTpumepu Well Known Text
reomeTpuje:

POINT(2572292.2 5631150.7)

LINESTRING (2566006.4 5633207.9, 2566028.6 5633215.1, 2566062.3 5633227.1)

MULTILINESTRING((2566006.4 5633207.9, 2566028.6 5633215.1), (2566062.3
5633227.1, 2566083 5633234.8))

POLYGON (2568262.1 5635344.1, 2568298.5 5635387.6, 2568261.04 5635276.15,
2568262.1 5635344.1);

MULTIPOLYGON( ((2568262.1 5635344.1, 2568298.5 5635387.6, 2568261.04 5635276.15,
2568262.1 5635344.1), (2568194.2 5635136.4, 2568199.6 5635264.2, 2568200.8
5635134.7, 2568194.2 5635136.4 )))




KoopanHaTtHU pedpepeHTU
cuctem y PostGIS-y

select * from spatial_ref_sys where
srid=3909;

17 C:\Program Files\PostgreSQL\9.0\bin\psql.exe

auth_srid

zprtext PROJCSL["MGI 1981 ~ Balkans zone Y".GEOGCS['MGI 1981 DATUML"MGI_19d1
Y.SPHEROIDIL["Bessel 1841, 6377397.155,.292. 1528128 . AUTHORITY [EPSG" . "?8A4''1]1,.AUTHO
RITY["EPSG",."1831"1]1,.PRIMEML "Greenwich" B . AUTHORITY [VEPSG",."89@1"1]1, UNIT["degree
oA 8145329251 294328 AUTHORITY ["EPSG™,. "1 22" 11 . AUTHORITY ["EPSG" . 3286 " 11 UNITIL"
metre' .1, AUTHORITY ["EPSG" ., "9881 " 11, PROJECTIONL"Transverse_Mercator']1,.PARAMETERL"
latitude_of _origin'.@]1.PARAMETERIL "central_meridian® .21 1.PARAMETERI"scale_factor"
A8.9999 1, PARAMETERL["false_easting” . 75000040 1. PARAMETERL "false_northing"' . @1, AUTHOR
ITYL"EPSG" . "3982" 1, AXIS["Y" . EAST 1. AKIS["" . NORTH11

projdtext | +proj=tmerc +lat_H=8 +lon_B=21 +k=0.9297 +x_BA=7500000 +y_HB=00 +ellp=s-=
heszel +units=m +no_defs

template_




KoopanHaTtHU pedpepeHTU
cuctem y PostGIS-y
select SRID(the_geom) from tacke;

Kako npomeHUTU KoopaAUHATHU pedepeHTHU CUCTEM aKO
je norpewHo cneungUUnUpaH npUInKom
UMMOPTOBAHA NPOCTOPHUX NOAATAKA?

select updategeometrysrid(‘tacke’, ‘the_geom’,
3909); - memwa onuc KPC 3a ueny tabeny

select setsrid (the_geom, 3909) from tacke;
- 3@ CBAKY TA4Ky NOHAocob



Ynutn y PostGIS-y

Jow Help
48 8 w7 Q- G-Il -8
[ soil &2

1:24,760

(B3 Catalog | web | " Search | = Table | i Infarmation 52

Properky
= Attributes
1d
Soil_type
=l Feature
Bounds
ji]
= Geometries
# Default Geometry

CEX

o -
=8
v 7614415, 4895793
im~--0O
Walue
24
3

(7617732.42,4896063.80), (7618571.07, 4896633,
sail, 24

TMultiPolygaon

Koju tun
3eMJbULLITA UMa
CeneKkToBaHu
NONUIMOH ?

Id: 24
Soil_type: 3



Ynutn y PostGIS-y

select id, Soil_type from soil where id=24;

17 C:\Program Files\PostgreSQLY9.0\bin\psq.exe

template_postgis=#

template_postgis=# select id, Soil_type from soil where id=24;
—[ RECORD 1 1-

id | 24

soil_type | 3

template_postgis=#




TTpocTtopHU ynutu y PostGIS-
Y

Texulure rnosiuroHa ca iad=242

select id, Soil_type,
as Text(Centroid(the_geom)) from soil
where id=24;

17 C:\Program Files\PostgreSQL\9.0\bin\psql.exe

.

template_postgis=# select id. Soil_type.asText<{Centroid{the_geom>»> from soil whe




NHaekcuparbe y PostGIS-y

NHpekcuparbe ysehasa neppopmaHce ynura.

Hema npetpare no ceakom noJsvy Tabene, Beh ce AUPeKTHO
NpPUCTYNa UHAEKCY KOJjU ce OAHOCU Ha noJsbe Koje je
HajYyewhe npeameT ynura.

PostGIS cam qpopmupa UHAEKCHO noJsbe.
\d sail

U7 C:\Program Files\PostgreSQL\9.0\bin\psql.exe

“"public.soil"
Modifiers

i integer | not null defawlt nextvald’'soil_gid_seq’::regclass)

i integer
s0il_type | smallint |
the_geom | geometry |
Indexes:
""suil_pkey" PRIMARY KEY. btree <gid>
— More ——




TTpoCcTOpHO UHAEKcUupare y
PostGIS-y

TTpocTtopHu uHaekc je BBOX. He namTtu ce komnnukosaHa
reoOMTpU ja NONUTOHa Hero ynpowheHa.




k8 TRo [Rio|RiiR12]  |RisRZ]  |RisRie]  |Ri7[RIB[RIS]
VI T I I AR A

To Data Tuples

Shape of
Data Object

Guttman A.: 'R-trees: A Dynamic Index Structure for Spatial Searching', Proc ACM SIGMOD
Int. Conf. on Management of Data, 1984




TTpoCcTOpHO UHAEKcUupare y
PostGIS-y

Kpeupare npocTopHOr uHAaeKca.

create index soil_bbox_index on soil
using gist (the_geom);

G7 C:\Program Files\PostgreSQL\9.0\bin\psql.exe

Modifiers

i integer | not null defauwult nextval{’soil _gid_seq’::regclass

i integer
zoil_type | smallint |
the_geom | geometry |

Indexes:
"so0il_pkey' PRIMARY KEY, btree <(gid>

"s20il_bbox_index'" gist (the_geom>
"soil_the izst" gist <(the_geom




Jlutepatypa (npenopyka)

WL Btases | Spatial Databases: With
ELs-Smesnes | Application to GIS Rigaux,

Scholl, Voisard




