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Objectives for the ‘hands on’ experience for creating a database
I don’t want to…
 invest too much time in gaining technical IT knowledge

 understand the technical database management in detail

 use Geographic Information System (GIS) in future work

 technically understand Web services and Web applications

I do want to…
 understand a database model in principle

 discuss with and explain to my technical IT staff the use cases and 
database content

 explain the database model and its concept to my staff 

Content
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What are the purposes of a DB?
Example:  Netherlands

Geographical 
Names Database: 
Netherlands

Offline DB
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Geographical Names 
Data Base:  Austria

Offline CD-ROM

What are the purposes of a DB?
Example:  Austria
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Example of a 
topographic data file 
with integrated 
names data base: 
Germany

Offline CD-ROM

What are the purposes of a DB?
Example:  Germany
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 Where am I?
 Where do I find…?
 Where is the next…?
 How do I get to…?
 How far is it to…?
 Where does this way lead to?

→ necessary information is called geo(graphic) information
→ 80% of all information is estimated to be spatially referenced

Data models
↓ consist of

feature definitions + relations
↓ including

spatial reference to points, 
locations, areas or regions as 
specific feature

Reality Model

Names database and Geographic 
Information System (GIS)



Geographic Information System (GIS)
a GIS is an organized collection of computer hardware, 
software, (geographic) data and personnel. 

→ designed to capture, store, 
update, manipulate, analyse 
and display all forms of 
geo referenced information.      

(see www.GIS.com)

Names database and Geographic 
Information System (GIS)
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Geographical names
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Names database and Geographic 
Information System (GIS)
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BKG’s produkt line    – derived from the 
Digital Landscape Model (DLM250)

GN dataset for the 
national gazetteer 
service

Geographical names data set GN-DE is essential part of the productional 
database and is unambiguously linked to the spatial objects/features through 

unique identifiers (UIDs)

Names database and Geographic 
Information System (GIS)
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The international UNGEGN database –
search for geographical names of countries and capitals

Names databases and Web

http://unstats.un.org/unsd
/geoinfo/geonames/
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Names databases and Web

19- 25/03/2018 Top Train Course, Manila, Philippines 17



Names databases and Web
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Names databases and Web
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Search for geographical names through the GEOnet Names Server (GNS)
http://geonames.nga.mil/gns/html/, last accessed 03/2018
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The national gazetteer service –
search for geographical names of Germany…

 as graphical Web Application
 as OGC Web Feature Service (WFS)

Gazetteer service based 
on the dataset GN-DE 

Names databases and Web
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Names databases and Web
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 Session on Names Servers…on Friday, March 24
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International purchase of 
properties
with Internet property 
services 
http://www.viviun.com/

Location based information 
on Pozzuolo, Toscana (IT) 
and its pronunciation,

possibly directly from the 
Italian data repository!

⇒ Geographical names 
databases or web services 
can provide additional 
location based information

Use cases for Web applications using 
names data services
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Provision of 
European news

⇒ GN databases 
or web services 
can provide 
additional location 
based information 
for world news

GN web service integrated in a 
news portal as additional 
functionality, e.g. search for 
“Sūrīyah” (Syria)

Use cases for Web applications using 
names data services
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Use cases for Web applications using 
names data services
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What are the purposes of a DB?

Eighth United Nations Conference on the Standardization of Geographical Names, 2002

Resolution VIII / 6

Integration of Geographical Names Data into National and Regional 
Spatial Data Infrastructures

The Conference,
….
Recommends,  
that standardized geographical names data should be considered in the 
establishment of national and regional spatial data infrastructures and included in 
their constructions.
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What are the purposes of a DB?

A spatial data infrastructure (SDI) is a data 
infrastructure implementing a framework of 
geospatial/geographic data, metadata, users and tools 
that are interactively connected in order to use spatial 
data in an efficient and flexible way. 

Another definition is:
[…] the technology, policies, standards, human 
resources, and related activities necessary to acquire, 
process, distribute, use, maintain, and preserve spatial 
data.

The White House - Office of Management and Budget (2002) Circular No. A-16 Revised, August 19, 2002
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GDI-DE 
Registry

GDK.de
(Search 
engine)

Viewing-
service

Download-
service

Other 
services

central components local components

GDI-DE Testsuite

Dezentrally organised geospatial data in Germany

Search for
geodata

Visualisation of
geodata (map)

Download of
geodata

standardised OGC services

central usage of one ressource
in different applications!

What are the purposes of a DB?
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Search-
service

Geographical Names Database – GN-DE

Geoportal.de
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What are the purposes of a DB?
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The German national 
geographical names 
database (GN-DE) 
published as a web 
service as part of the 
national spatial data 
infrastrucuture (GDI-
DE) and visualized 
through the 
Geoportal application 
(Geoportal.de)
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Characteristics of databases

What do you have to
consider (or to know) 
before you start with
creating a database?

Different computer
support different 
characteristics… 



Data Capture

Data Storage

Data Output

Data Processing

from cards, lists, 
books, fieldwork, maps, 
other databases, ....

in a database

Names
DATABASE

Gazetteer

(printed)

national

Web

Names
DATABASE

international

Map

GIS

Characteristics of databases
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1. Operating system
An operating system (OS) is a software program that manages the 
hardware and software resources of a computer. The OS performs basic 
tasks, such as controlling and allocating memory, prioritizing the processing 
of instructions, controlling input and output devices, facilitating networking, 
and managing files.

Examples:

• Microsoft Windows (proprietary)

• Linux (open source = free of charge and usage)

Characteristics of databases 
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2. Database
One possible definition is that a database is a collection of records stored in 
a computer in a systematic way, so that a computer program can consult it
to answer questions. 

Examples:

• Microsoft Access, Oracle, etc. (proprietary)

• MySQL, PostGreSQL/PostGIS, SQLite, etc. (open source)

Definitions Characteristics of databases
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3. Geographic Information System (GIS)
A geographical information system (GIS) is a system for creating, storing, 
analyzing and managing spatial data and associated attributes. 

In a more generic sense, GIS is a tool that allows users to create interactive 
queries (user created searches), analyze the spatial information, and edit 
data.

Examples:

• ESRI ArcGIS, ViewMap, etc. (proprietary) 

• Quantum GIS, etc. (open source)

Definitions Characteristics of databases
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e.g. Codepages!!!

ISO8859 character set or Unicode? 
in (Microsoft Windows) operating system

Different interpretation of characters possible in

- Database products: MS Access or similar

- GIS software:  ESRI ArcGIS or similar

Characteristics of databases
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Characteristics of databases
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Operating System:
Microsoft Windows?
Linux? (open source)

Database:
Microsoft Access?
MySQL? PostGreSQL/PostGIS? (open source)

UNECA GeoNyms application?(open source)

Geographical Information System
ESRI ArcGIS?
Quantum GIS? (open source)

Realisation of databases

19- 25/03/2018 Top Train Course, Manila, Philippines 40



Database:
Microsoft Access? (proprietary)

• Microsoft Access is a pseudo-
relational database management
system from Microsoft that combines
the relational Microsoft Jet Database 
Engine with a graphical user
interface and software-development
tools.

• Access stores data in its own 
format based on the Access Jet 
Database Engine. It can also import 
or link directly to data stored in other 
applications and databases.

• Website: 
http://office.microsoft.com/en-
us/access/

Realisation of databases
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Database:
Microsoft Access? (proprietary)

Realisation of databases
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Database:
MySQL? PostGreSQL/PostGIS? (open source)

My SQL “The world's most popular open source database”
• MySQL is a relational database management system 

(RDBMS) that runs as a server providing multi-user access to 
a number of databases. 

• The MySQL development project has made its source code 
available under the terms of the GNU General Public 
License, as well as under a variety of proprietary 
agreements. 

• MySQL is a popular choice of database for use in web 
applications.

• Website: http://www.mysql.com/

Realisation of databases
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Database:
MySQL? PostGreSQL/PostGIS? (open source)

PostGreSQL / PostGIS (open source)
• PostgreSQL, often simply Postgres, is an object-relational database 

management system (ORDBMS). 
• PostgreSQL is not controlled by any single company — a global 

community of developers and companies develops the system.
• PostGIS adds support for geographic objects to the PostgreSQL

object-relational database. In effect, PostGIS "spatially enables" the 
PostgreSQL server, allowing it to be used as a backend spatial 
database for geographic information systems (GIS), much like ESRI's 
SDE or Oracle's Spatial extension.  

• Website: http://www.postgresql.org/
http://postgis.refractions.net/

Realisation of databases
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Database:
MySQL? PostGreSQL/PostGIS? (open source)

Realisation of databases
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ESRI Arc GIS 
Esri® ArcGIS® facilitates collaboration and lets 
you author data, maps, globes, and models 
on the desktop and serve them for use on a 
desktop, in a browser, or in the field, depending 
on the needs of your organization.
• ArcGIS support and educational services 

consist of technical maintenance programs, 
software releases and updates, technical 
support, online support services, publications, 
training, and consulting services.

• Website: 
http://www.esri.com/software/arcgis/index.ht
ml

Geographical Information System
ESRI ArcGIS? (proprietary)

Realisation of databases
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Quantum GIS
• QGIS provides data viewing, 

editing, and analysis capabilities. 
• Quantum GIS (QGIS) is a user 

friendly Open Source Geographic 
Information System (GIS) licensed 
under the GNU General Public 
License. 

• QGIS runs on Linux, Unix, Mac 
OSX, and Windows and supports 
numerous vector, raster, and 
database formats and functionalities.

• Website:  
http://www.qgis.org/en.html

Geographical Information System
Quantum GIS? (open source)

Realisation of databases
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Open source software collection: OSGeo Live
URL: http://live.osgeo.org/en/index.html

about:
OSGeo-Live is a self-contained bootable DVD, USB thumb 
drive or Virtual Machine, that allows you to try a wide variety 
of open source geospatial software without installing anything. 
It is composed entirely of free software, allowing it to be freely 
distributed, duplicated and passed around.  

Open Source Software Collection

Realisation of databases
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The University of Geneva in collaboration 
with UNEP/GRID-Geneva organizes 
*continuing (online) education training on 
Open Source GIS*. It aims at presenting 
and discussing major open-source 
desktop GIS solutions.

More information on: 
http://www.unige.ch/formcont/opengis.html

Open your Mind through GIS: training in 
Open Source GIS

Realisation of databases
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“UNGEGN schema” (proposal): elements

Data model – database modelling

Field Name Data Type Description Example

RecordID Index This number is assigned automatically by the system. Do not change it.

UID Number
(long integer)

A unique identifier assigned to the name (or named feature). In our 
exercise, each group may start to count from 1 and add the group number 
multiplied by 100, 
e.g. 201 for the first name by group 2.  

20001
might indicate e.g. 
2000 for feature type ‘Populated places’

Name Text 
(50 char.)

Geographical name in Romanian Oran

Latitude Number
(double)

Geographical Coordinates, in degrees decimal. 35,…

Longitude Number
(double)

-0,5…

FeatureCode Text 
(50 char.)

Feature codes, from an existing feature code table DDS

AdminUnit Text
(50 char.)

Name of the administrative unit where the name is situated in Departement d' Oran, Department of Oran

Language Text
(50 char.)

Language of the name

Description Text
(255 char.)

Field remarks, 
meaning of the name, language of the name, historical names if any

e.g. capital of a political entity

VariantName Text  
(50 char.)

Enter variant names, if any
e.g. Hungarian name

Wilaya d' Oran,Wilaya d’ Oran

MapSheet Number
(long integer)

Reference to a map sheet in a topographic map series, e.g. 1:250.000 80

Source Text
(255 char.)

Source of the information on the name: 
- Informant 
- Interviewer

Mr. XY, old person at xyz, interview by 
group 1 

Status Text
(50 char.)

The status of the name. In our case, the names are not yet approved by the 
Board.

not approved

Pronunciation OLE-Object Audio-files of the pronunciation of the geographical name e.g *.wav -file

Location information OLE-Object Digital pictures of the location e.g *.jpg – image file
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- language {three letter codes from ISO 639-3 or -5}  
- nameStatus {official, standardised, historical, other}
- link to relatedSpatialObject
- script {four letters codes defined in ISO 15924}
- nativeness {endonym, exonym}
- transliterationScheme
- grammatical gender {masc., fem., neuter, common} 
- grammatical number {singular, plural, dual} 
- pronunciation
- sourceOfName 
- typeLocal
- lifeCycleInfo (begin/end of the object in the source DB)
- …

mandatory
- name(s) (text, spelling)
- geomety
- feature type
- unique identifier

‘voidable’  

The European (INSPIRE) GN schema: elements

Data model – database modelling
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INSPIRE Geographical Names – UML Schema

Data model – database modelling

A Named Place, 
representing a real world entity referred to by a 
Geographical Name
e.g “the City of Athens”   type = built-up area

geometry = {X, Y}

is associated with one or several
Geographical Names, 
i.e. proper noun applied to the feature

(1) “Athína”   language = Greek
nativeValue = Endonym

(2) “Athens”  language = English
nativeValue = Exonym

Spellings of Name.
i.e. proper way of writing the name

and may have one or several

(1.1)  text = Aθnνa
script = Greek 

(1.2)  text = Athína
script = Latin

(2.1)  text = Athens
script = Latin
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Data model – database modelling
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Annex I

Coordinate Reference 
Systems

Geographical Grid Systems

Geographical Names

Administrative Units

Addresses

Cadastral Parcels

Transport Networks

Hydrography

Protected Sites

Annex II

Elevation

Land Cover

OrthoImagery

Geology

Annex III

Statistical units
Buildings
Soil
Land use
Human health and safety
Utility and governmental services
Environmental monitoring facilities
Production and industrial facilities
Agricultural and aquaculture facilities
Population distribution - demography
Area management/restriction/ regulation 
Natural risk zones
Atmospheric conditions
Meteorological geographical features
Oceanographic geographical features
Sea regions
Bio-geographical regions
Habitats and biotopes
Species distribution
Energy resources
Mineral resources

INSPIRE priorities in Annex I-III and 
the selection of „Core Data“ for
Europe through UN-GGIM: Europe
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Participate in the activities of the Working Group on 
Toponymic Data Files and Gazetteers of UNGEGN 

Realisation of databases
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Participate in the activities of the Working Group on 
Toponymic Data Files and Gazetteers of UNGEGN 

Realisation of databases
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Participate in the activities of the Working Group on 
Toponymic Data Files and Gazetteers of UNGEGN 

Realisation of databases
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Participate in the activities of the Working Group on 
Toponymic Data Files and Gazetteers of UNGEGN 

Realisation of databases
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Standardization in Europe
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Not standardized and very
different

Almost harmonized, but 
with national specialities

© Andreas Illert
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Thank you for your attention!
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