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Geopodaci

Podaci definisani
prostornim koordinatama.




GIS: tehnoloski razvoj

GIS tehnologija je razvijena iz:

® Digitalne kartografije i CAD-a
® Sistema za upravljanje bazama podataka (Data Base Management Systems

(DBMS))
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CAD Sistem Sistemi za upravljanje bazama podataka



Sta je to informacioni sistem?

Informacioni Sistem

Memorisanje Podataka

Informacion sistem moze biti sasvim
jenostavan, kao telefonski imenik.




Sta je to informacioni sistem?

U digitalnom okruzenju koristimo softver kako bismo kreirali
kompleksne informacione sisteme.

@&, Microsoft Access H IWIXII%I@IE;I% [_ =] =]
” File Edit Wiew Insert Format Records Tools window Help
et - I SRy | smm@ |- | a® (22 TE | #rx |2 E- @
E Products : Table O] =]
Product ID Product Name Supplier Cateqgory -
id 1 Chai Exotic Liquids Beverages
| 2 Chang Exotic Liguids Beverages
| 3 Aniseed Syrup Exotic Liguids Condiments
| A Chef Anton's Cajun Seasoning Mew Orleans Cajun Delights Condiments
| 5 Chef Anton's Gurmbo i [ T = TS Gy ST~y TR AP PSR TI
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Sta je GIS?

GEO Informacioni

#2 lIdentify Results

Sistem

+1

+1

b

L L N G §

A& R4

ﬂ Trans R un gy Line: =

A

Tran=s Airpart Points

Hydro Hwdrograh iz
Text

Trans R oad Line=s{w
Frimary R out:

NSecondary R
N U nk nown

Hydro I am-W0r eir Li
Trans Trail Linesfvr

Brnd Political Bound
v

Trans R ailrcad Line

NNarrowIHarro
Mormal [Stan:
U nk naowen

Hydrao v ater Cours

Trans Bridge Linesi

£
5 5
i

5

Weg Orchard Areas

;
5

Hydrao Indulation &r

-

1: Trans Sirport Pointg[wrml] - SEQLUL ARIRMPE a narm LI E ;I
2 Tranz Road Lines[»m1] - LIMNE nam description Mo entiy prezent
st 1
rzt description Hard/Faved
rkt 13
rtt dezcription Primary FHoute
Luze o
uze dezcription Unkrown
— wibc 1
— wic description Al wieather Ll
Clear | Clear &l | [« |
e, W0y
& )
B
o
- \

GIS povezuje graficke prostorne pojave (entitete) sa ta

podacima (atributima)

belarnim



GIS

PROGRAMI

APROKSIMACIJE

sl

KORISNIK REALNI SVET

REZULTATI I




GEOPODACI
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Skup Geoprostornih podataka

Entitet/
Atributi/
Vrednosti

Prostorna Geoprostorni
geometrija entitet

[cdrelpar

[ 000633 1000633 100039 9 El 29 Chain of Rocks 5.651223 4N 'u.,:l:,-r_hn:,-
1000594 1000594 100039 9 El 29 Chain of Rocks 7569156 4N
1000530 1000530 100039 & 8 5 Chain of Rocks 4.313801 4N .
1000757 1000757 100039 7 7 14 Chain of Rocks a- 10.06117 3N ki (SN
| 1001021 1001021 100039 & & 30 Chain of Rocks 0.721636  4n i Ul atpip000000536
1000507 1000507 100039 &5 5 22 Chain of Rocks 1.453892 3N ]
| 1000505 1000505 100039 5 5 22 Chain of Rocks 37.02981 3M v alpiE00000G
1000506 1000506 | 100039 45 125 22 Chain of Rocks 3.11477| 3N
| 1000533 1000533 100039 44 197 31 Chain of Rocks 45.99532 4N
| 1000578 1000578 100039 43 &3 31 Chain of Rocks 0.572798 4N caord_id:
1001013 1001013 100039 43 55 Chain of Rocks 0.513786 3N date_acqrd: 19730818
1000592 1000592 100039 43 56 29 Chain of Rocks 6.314286 4N - - -
1001028 1001028 100039 43 56 29 Chain of Rocks 42.95975 4N ELEECE IR P RN
1000626 1000626 100039 43 57 31 Chain of Rocks 19.99235 4N use_d: [Ma
| 1000585 1000586 100039 43 54 31 Chain of Rocks 0.701553 4N type_d- UIRCULER
1000577 1000577 100039 43 62 31 Chain of Rocks 1.713401 4N L d
1000572 1000572 100039 43 81 31 Chain of Rocks 1154867 4N fsliE
1000560 1000560 100039 43 59 12 Chain of Rocks 4.717465 3N size_d:
1000584 1000584 100039 43 53 31 Chain of Rocks 1.485571 4N 2
| 1000568 1000568 100039 43 53 31 Chain of Rocks 0.410378 4N REINFORCONCR | reinforced concrete
1001025 1001025 100039 43 52 31 Chain of Rocks 0.393718 4N REINFPLASMOR | reinforced plastic martar
1000604 1000604 100039 43 B4 31 Chain of Rocks 0.513597 4N wv_elv 12 oy E cLay single clay
1001016 1001016 100039 43 50 31 Chain of Rocks 0.216684 4N gnd_elv_1: " TILE simale il
| 1000602 1000602 | 100039 43 166 20 Chain of Rocks 138.1288 4N inv_ely_2:
] 1000516 1000516 100039 43 49 11 Chain of Rocks 52.56623 3N e
1000556 1000556 100039 43 a3 12 Chain of Rocks 16.46245 3N il fh_2=
1000545 1000545 100039 43 48 12 Chain of Rocks 4751908 3n
1000544 1000544 100039 43 a7 12 Chain of Rocks 3.505314 3N
1000524 1000524 100039 43 51 1 Chain of Rocks 49.63012 3N
1000555 1000555 | 100039 43 173 12 Chain of Rocks 11.21107 3N
1000538 1000538 100039 43 190 2 Chain of Rocks 1.720721 3N
1001014 1001014 100039 43 110 31 Chain of Rocks b-166 0.488053_ an




Tipovi podataka

Prostorni Ne-prostorni
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Funkcionalne komponente GIS-a

Prikupljanje |
priprema
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odrzavaje
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Strukture baza podataka

-lat fajlovi (spreadsheets)
Hijerarhijski fajlovi
Umrezeni fajlovi
Relacione baze podataka
Objektne strukture
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Flat fajlovi (spreadsheets)

Property file

Parcel Number] Parcel Address Block Dtstrictl Tract JOwner *1 Name Oowner *1 Address owner *2 Name § Owner *2 Address Value
008 S01 N SADOWSKI ST 1 A 101 SADOWSKI, M.G. SO1 N SADOWSKI ST 105450
009 590 N SADOWSKI{ ST 2 B 101 ADAMS, JULIE A S90 N SADOWSKI ST ADAMS, M S90 N SADOWSKI ST 89780
036 1001 W ADNAN RD 4 B 105 | SADOWSKI, M.G. SO1 N SADOWSKI ST 101500
075 1175 W DADLEZ DR E 202 KROEGER, ROSS S92 N TIERNEY PL BERTRAND, K 1087 W BERTRAND DR 98000

12[

KEY FIELD
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Hijerarhijski fajlovi

PROPERTY DATA BASE

PARCEL MASTER RECORD OWNER DETAIL RECORD
Parcel Numberf Parcel Address IBlock IDistrictlTract Value Parcel Number Owner Name OoOwner Address
008 S0t NSADOWSKI ST 1 | A 1101 fios4as0 008 SADOWSKI, M.G. SO1 N SADOWSKI ST
009 S90 N SADOWSKI ST} 2 B 101 | 89780 009 ADAMS, JULIE A | S90 N SADOWSKI ST
| 036 1001 W ADNAN RD 4 B8 101500 009 ADAMS, M S90 N SADOWSKI ST
| 075 1175 W DADLEZ DR 12 | E 036 ) SADOWSKI, M.G. SOOI N SADOWSKI ST h

07S BERTRAND, K 1087 W BERTRAND DR

/ 075 KROEGER, ROSS S92 N TIERNEY PL

POINTERS KROEGER, S S92 N TIERNEY PL

14



Umrezeni fajlovi

PARCEL MASTER
Parcel Number Parcel Address Block District Tract Value
Tl 008 SO1 N SADOWSKI ST 1 A 101 105450
009 SS90 N SADOWSKI ST 2 B 101 89780
036 1001 W ADNAN RD 4 B 105 101500
1175 W DADLEZ DR 12 E 202 98000

OWNER DETAIL PARCEL DETAIL
Oowner Name Parcel Number Parcel Number Owner Name
ADAMS, JULIE A 009 008 SADOWSKI, M.G.
ADAMS, M 009 009 ADAMS, JULIE A
BERTRAND, K 075 009 ADAMS, M
KROEGER, ROSS 075 036 SADOWSKI, M.G.
KROEGER, S 075 — 075 BERTRAND, K
B ADOWSKI, M.G. 008 - 075 KROEGER, ROSS
EADOWSKI, M.G. 036 — 075 KROEGER, S
[
POINTERS

OWNER MASTER
owner Name Oowner Address
ADAMS, JULIE A 590 N SADOWSKI ST
ADAMS, M N WSKI ST
—’ BE AND, K []
e  KROEGER, ROSS NTI L
-9 KROEGER, 3 B2 N TIERNEY PL
SADOWSKI, M.G. I N WSKI
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Relacione baze podataka

PARCEL TABLE OWNER TABLE
Parcel Number Parcel Address Block Value Oowner Name owner Address
SO1 N SADOWSKI ST ) 105450 ADAMS, JULIE A S90 N SADOWSKI! ST
S90 N SADOWSKI ST 2 89780
1001 W ADNAN RD 4 101500
1175 W DADLEZ DR 12 98000
RELATION RELATION
RELATION
OWNER INDEX TABLE
Owner Name Parcel Number
GEOGRAPHY TABLE
ADAMS, JULIE A
Block District Tract ADAMS., M
BERTRAND, K
A 101 KROEGER, ROSS
B 101
B 105 SADOWSKI, M.G.
E 202 SADOWSKI, M.G.

16



Objektni model

® Baziran je na konceptu objekata koji predstavljaju skup
podataka i operacija koji se nad njima mogu izvrsiti.
® U objektno orijentisanom modelu entiteti su predstavljeni

klasom, koja obuhvata i atribute i moguce operacije nad
podacima.

® U njima se informacija Cuva kao stalni objekat, a ne kao red u
tabeli.

17



DMBS

A

Baza podataka
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Osnovni koncepti DBMS

® Podaci su organizovani u tabelama.
® Tabele sadrze redove.
® Svi redovi u tabeli imaju isti broj kolona.

® Svaka kolona je definisana tipom podataka kao sto su celi
broj, decimalni, tekstualni, datum itd...

® Relacije se koriste za pridruzivanje redova iz jedne tabele sa
redovima iz druge tabele. To je bazirano na zajednickoj koloni
za obe tabele, koja se obicno zove primarni kljuc i strani
kljuc.

19



Osnovni koncepti DBMS

® Pravila relacionog integriteta postoje kod tabelarnih skupova
podataka. Na primer,svaki red uvek deli iste kolone, domene
itd.

® Niz funkcija | operatora poznatih kao SQL (Structured Query
Language) su dostupni za operacije na tabelama i njihovim
podacima.

® SQL operatori su napravljeni za rad nad opstim tipovima
podataka relacionih baza kao sto su celi brojevi, decimalni ,
karakteri itd.

20



SQL (Structured Query Language)

PrivatePerson Taxld Surname BirthDate
101-367 Garcia 10/05/1952
134-788 Chen 26/01/1964

101-490 Fakolo 14/09/1931

Parcel Pld Location AreaSize

3421 2001 435
8871 1462 550
2109 2323 1040
1515 2003 245

TitleDeed Plot Owner DeedDate

2109 101-367 18/12/1996

8871 101-490 10/01/1984
1515 134-788 01/09/1991
3421 101-367 25/09/1996

PrivatePerson (Taxld : string, Surname : string. Birthdate : date)
Parcel (Pid : number, Location : polygon, AreaSize : number)
TitleDeed (Plot : number, Owner : string, DeedDate : date)




SQL (selekcija)

SELECT
FROM

WHERE AreaSize = 1000

Parcel Pld Location AreaSize
18871 1462 550 |
11515 2003 245 |
6371 1802 950 |
2209 3542 1840
11505 2609 145 |
\ 4
v

tuple selection s

-

(a)

FParcel

Pld Location AreaSize

2109 2323 1040
2209 3542 1840

SELECT PId, Location
FROM

Parcel

Pld Location AreaSize

8871 1462 550 |
1515 2003 245 |
6371 1802 950 |
2209 3542 1840

1505 |

2609 145

{ attribute projection p )

(b)

Parcel

Pld Location

18871 1462 |
1515 2003 |
6371 1802 |
11505 2609 |




SQL-join

TitleDeed Plot Owner DeedDate Parcel PIld Location AreaSize
3421 2001 435
|88?1 101-490 10/01/1984 | 8871 1462 550
2109 2323 1040
|3421 101-367 25/09/1996 | |1515 2003 245 |
{ join < )

Plot Owner DeedDate Pld Location AreaSize

2109 101-367 18/12/1996 2109 2323 1040
18871 101-490 10/01/1984 8871 1462 550 |
1515 134-788 01/09/1991 1515 2003 245
13421 101-367 25/09/1996 3421 2001 435 |

SELECT =

FROM TitleDeed, Parcel
WHERE TitleDeed.Plot = Parcel.Pld



SQL

| TitleDeed Plot Owner DeedDate } [ Parcel Pld Location AreaSize ‘
2109 101-367 18/12/1996 3421 2001 435
8871 1462 550
1515 134-788 01/09/1991 2109 2323 1040
3421 101-367 25/09/1996 |1515 2003 245 ]
____________________________
{ join < 13
| Plot Owner DeedDate Pid LocationAreaSizel
2109 101-367 18/12/1996 2109 2323 1040
8871 101-490 10/01/1984 8871 1462 550
1515 134-788 01/09/1991 1515 2003 245
|3421 101-367 25/09/1996 3421 2001 435]
v
v
{ tuple selection o )
v
v
| Plot Owner DeedDate Pid LocationAreaSizel
2109 101-367 18/12/1996 2109 2323 1040
v
v
{ attribute projection = )
3 SELECT Owner, DeedDate
IOwner DeedDate l FROM TitleDeed, Parcel

WHERE TitleDeed.Plot = Parcel.Pld AND AreaSize = 1000



Vrste baza podataka =

Baze podataka se klasifikuju prema broju korisnika, lokaciji baze
| prema nacinu i obimu korisc¢enja.

Broj korisnika:

® Jedno-korisnicke (single-user)

® Visekorisnicke (multi-user)

® Baza podataka firmi (enterprise database)
Lokacija:

® Centralizovane

® Distribuirane

Obim:

® Transakcione (operational, production database)
® Skladistene (datawerhouse)

25



Modeli podataka u u GIS-u

® Georelacioni- skladisti geometriju i atribute odvojeno.

1
2
3
Graphic Files INFO File
Polygon/arc list Polygon-ID_| Field 1
Arc-coordinate list 1
Left/right list g

Coverage (topoloski) & shape (netopoloski)

26



Modeli podataka u u GIS-u

Objektno orijentisani- tretira geopodatke kao objekte.

® Skladisti prostorne i atributske podatke prostornih pojava
zajedno

® Omogucava da se entitetima (objektima) pridruzuje niz
svojstava i metoda (operacija) koje se mogu izvrsavati nad
njima

Objekt ID Shape Nacin korisc¢enj-I1D Klasa zemljista Shape_Length Shape_Area
1 Polygon 2 6 15099.7 60024326
2 Polygon 3 7 17001.3 61543297
3 Polygon 1 5 44709.4 204543395

27



Geobaza podataka

® Geobaza podataka je skup razlicitih tipova geografskih
podataka smestenih u obicnim datotekma na disku (Microsoft
Access) ili u visekorisnickim relacionim bazama podatka
(poput Oracle, Microsoft SQL Server, ili IBM DB?2)

Geobaza

Feature dataset

Feature class

- Feature class

B@U

Feature class

28



Geobaza podataka

File-based datasets Geodatabases
Covarages Ciracle
shapeflles Crracle with Spatial or Locator
Grids DB2 with It= Spatial Type
TIMs Informix with Its Spatial Type
Images (numerous formats) SCQL Server
Wactor Product Format (VPF) files Personal Geodatabases
CAD files (numerous formarts) ] (Microsoft Access)
Tables (numerous formats) ]

Geobaza podataka je model podataka za prikazivanje geografskih
informacija primenom standardne tehnologije relacionih baza
podataka.

Geobaza podataka podrzava memorisanje i upravljanje
geografskih informacija u okviru standardnih sistemskih tabela za

upravljanje podacima.

29



Tipovi geopodataka

1. Klase entiteta (Feature classes )

2. Rasteri (Raster datasets )
3. Tabele (Tables)

Table

= A collection of rows, each containing the same
—— fields. Feature classes are tables with shape feilds.

- Feature class
A table with a shape field containing point, line,
or polygon geometries for geographic features.
Each row is a feature.

E Raster dataset
Contains rasters which represent continous
geographic phenomena.

30




Vrste Geobaza podataka

Geodatabase

type DBMS MNotes
Parsanal Microsoft et Engine - Single-user aditing
geodatabase (Access) - 12 GB sime limit

« Mo versioning

sUpport

FHMultiuser, wearslomed
geodatabase

- Oracle
« Oracle with
Spatial or Locator
- 1BM DB2
< IBM Informix
< Microsoft
SOL Sarver

- Reqguires ArcsDE

Gateway

- Multluser editing
« Version-based

weal'k flows

- Database zize and

number of usars
up o RDBMS
lrmilts

Personal

Geodatabasse

Geodatabase

31

ArcSDE

Enterprise

Geodatabase

Cracla
SQAL Sarvar
IBEM DE2
Informix

(SDE) Spatial Database Engine



The Geodatabase Offers A Comprehensive Approach to Modeling and Managing Spatial Data

With the geodatabase, all of an individual user’s or organization’s GIS data can be

stored in a uniform format, in one central location, for easy access and management.
The geodatabase (GDB) is designed to make full use of the capabilities of ArcGIS Desktop
and ArcGIS Server. It is not just another spatial data format

that can be used by ArcGIS - it is an integral part

of the ArcGIS system.

GIS Data in the

Single-user

GDB / Geodatabase
= Attribute Table » Raster Catalog
» Feature Class = Topology
= Cartographic * Geometric Network
Representation * Metwork Dataset
= Annotation = Terrain
= Dimension = Locator
= Relationship Class * Survey Dataset
#= Raster Dataset » Toolbox

|  FfileGDE |
I

[ Personal GDB J

Key Benefits of the Geodatabase:

= Store a rich collection of data types in a centralized location.

= Apply sophisticated rules and relationships to the data.

= Define advanced geospatial relational models (e.g., topologies, terrains, networks).
= Maintain integrity of spatial data.

= Work within 2 multi-user access and editing environment.

= |ntegrate spatial data with other IT databases.

= Easily scale your storage solution.

= Support custom features and behavior.

Multiuser
GDB

[ Enterprise GDB l

[ Workgroup GDB |

[ Desktop GDB l

Functionality
Versioning
DEFAULT @
/ \ =
Project 1 Project 2

Versioning is the framework that enables muhtiple users to access
and edit the same data simublaneocusly and provides long ransaction
{i.e., database changes that span long periods of time) support.

Geodatabase Replication

&8 —— 43

Parent 5 h - Child
Replica ynchronize Replica

Enables GIS data to be shared across two or more geodatabases.
Data changes can be made in each geodatabase, then synchronized.
Twwo-way, one-way, and checkout/check-in replication workflows are supported.

Geodatabase Archiving

January February March

Om Ol Os

@ - =-

i Historical Version

When enabled on a dataset, archiving captures any and all changes made
to the dataset in the DEFAULT version of the mukltiuser geodatabase.

°. www.esri.com/geodatabase
| mwwr |

32



Arhitektura Geobaza

Geodatabase

File-based <&»
data XML

The separation of peodarabase logic from stordge enables Swpper? for mrwserons
Jile ryper, DBASS, and XM

Arhitektura je bazirana na jednostavnim
relacionim odnosima

33



Arhitektura Geobaza

Eor

b

i

B E B L =

e o

Feature dacasec

Contire spacklly-relad feamre clissas with

tha topalagy and netevork objects chat bind cham.
Fearure clsses In a feanrs damsst haovs

spathal referencs.

Feature class
& mble wih a shaps fiald contain

pobeon geomeir ks for geographic
I a fearura.

poirk, line, or |
aruras. Each roee

Table
& oollectdon of rows, sch contalnirg, the = flakds.
Feature chzses are mblkes wich shaps flalds. -
Crarmain

Crafinas a set or rangs of valid waluss for a field

—

Relationship class

assoclanes objsos from a kature class or mble o
obgcrs In another Banre clazs or table. Relackonship
chlizzss can optionally haw user-defined fields.

Topology
reagriey rukes that define the behasior of
gecgraphical ¥ Integracsed feacuras.

Geomeoric network
Fudes for managing connscthity armong Baturss in
a et of Ranre clhzzes.

Survey dataset

Contains su measremnsres that are used to
calculats coordinates linksd to Rabre geometries
In sureay-aears feanrs clhzzas.

Raster datasec
Contming rasers that reprasent condnuoue
geographic phanomana.

Metadaca docunment

&n XML docurrsnt thar can be assockited with swary
datazet. Commonby uzed In AclHE and othar
sarwer applcations.

Geoprocessing toeols
& collkectdon of data flow and work flow pro ceszss for
parforming dam rmanagemsnt.anabri, and rodsling,

SKUP ENTITETA
Sadrzi prostorno povezane klase entieta sa topogijom i mreznim objektima koji ih povezuju. Klase
eniteta su prostorno definisane.

KLASE ENTITETA
Tabele sa shape poljima koje sadrze tackastu, linijisku ili poligonsku geometriju prostornih entiteta.
Svaki red je jedan entitet.

TABELE

Skup redova koji sadrZe ista polja. Klase entiteta su tabele sa shape poljima.
DOMEN

DefiniSe skup ili opseg dozvoljenih vrednosti u polju.

KLASA RELACIJA
PridruZuje objekte iz klase entiteta ili tabele sa objektima u dugoj klasi entiteta ili tabelom. One
opciono mogu imati polja koje je definisao korisnik.

TOPOLOGIJA
Pravila integriteta koja definiSu ponaSanje geografski integrisanih entietata.

GEOMETRIJSKA MREZA
Pravila za upravljanje vezama medu entitetima u skupu klasa entiteta.

PODACI PREMERA
Sadrze geodetska merenja koja su koriS¢ena za raCunanje koordinata koja su povezana sa
geometrijom entiteta.

BAZA RASTERA
SadrZi rastere koji predstavljaju kontinualne prirodne pojave.

METADATA DOKUMENTACIJA
XML dokument kaiji je pridruzen sa svakim skupom podataka.

ALATKE ZA GEOPROCESIRANJE
Skup postupaka za upravljanje, anlalize i modelovanje podataka.
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Geobaza u GIS okruzenju

A single geodatabase
5

e

feature class

An ArcGIsS
layer file
(.hyr file) =&

A raster
image
{.img file)

A TIN |
dataset y

An ArcMap docment
.mxd)

=

S

A geodatabase

Catalog Trei:

I_—__II:| vellowskone =
=1- g velowskone, mdb

Fivers
2T skreams
25 roads

- states

—]--JE,'EI wegetation
B arc
%2 label
polygon
23] ric

= boundary.shp
-] derman

& elevation, lyr

J-*"* )
-

A geodatabase
- feature dataset
£ containing three
feature classes

A Ccoverage
dataset

-] elevation.sxd
B

hillshade . irmg
hwedrology v ==
rmask,.shp

AN ArcScene
docurment

S ¢lsnd files

kim_=skudy

= |

B study_area.shp
S |
\EH |

~{E£5] weqgtvpe.dbf
- El yelluwstnne.m:&\d

A shapefile
feature class

A table stared
as a .dbf file
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