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Overview
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• It provides the formal 
description of data structure 
and content. 

• It facilitates the acquisition, 
process, analysis, access, 
presentation and transfer of 
geographic data.

An application schema is a conceptual scheme for data required by one or 
more applications



The process to create an application schema

3nome cognome - data della presentazione

1. Identifying the spatial entities of interest 

in the context of a specific application

2. Developing conceptual models of feature 

types, feature attributes, and feature 

associations.

3. Implementing the application schema 

with UML.

Real world

Application schema

Universe of Discourse

Conceptual model



How to use an application schema – Data supplier
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The rules defined by an application schema are used by:

nome cognome - data della presentazione

To understand the 
content of a 

transferred dataset

To define the 
transformations 
between legacy 
data and target 

data model

To define the 
schema matching 

to use the 
accessed data

Data supplier and 
data user

Data supplier Data user



UML
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The language to model the application schemas.

nome cognome - data della presentazione

In the GeoZone we use only the Use case diagram and the Class diagram 

ISO 19103. Geographic information — Conceptual schema language



Use Case Diagram
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It is a graphical representation that visualises the behaviour of a system from the 
point of view of the user.

First part of the 
requirement analysis

Useful to define the 
functionality of the 

system

Use Case



UML Class Diagram
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It is used to describe the structure and contents of a geographic database

Description of a group of objects with:

similar properties (attributes)

common behaviour (operations) 

common relationships to other objects (relation)

common meaning (“semantics”)

Class Diagram



Stereotypes
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They are used to extend UML with new elements to model spatial and temporal 
characteristics of geographical data

Stereotypes in 
GeoZone

«Data type»

«Feature type»

«Code list»



Data type
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Data types are used to model a group of elements defining a set of data values 



Code list and Enumeration
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The Code list:

• defines a list of valid identifiers

• allows extending lists of elements

Enumeration:

• has a fixed number of elements (it is not possible to extend it)



Feature type
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• It is the class that describes a feature

• A feature is an abstraction of a real-world phenomenon



Feature properties and associations
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A feature has properties and associations

Property: attribute, quality, or 
characteristic of a feature

Association: relationship that links 
one feature with another feature



Information Community 
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Features are modelled very differently in different countries, application 
domains, and so on.

Harrington St. A308

London
2 lanes

Asphalt
Built in 1995

Last maintenance 
2017



Information Community 
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It is a group of people who share a common understanding of information and 
processes for their specific domain.

The goal of GeoZone

A shared agreement on how to 
define the geographic feature 

that represents a zone.



Feature with geometry
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..the real-world is occupied by discrete and identifiable objects characterised by a 
geometry, a position, and a set of attributes..



Feature with geometry
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Point

It is a 0D geometric object and represents a single location in coordinate space.

Line

It is a 1D geometric object usually stored as a sequence of Points map.

Polygon

It is a 2D geometric object. A simple polygon is a closed line without boundary crosses.



Temporal aspect
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The temporal aspect of geospatial information is memorized as the attribute of a
feature. The standard indicates that time can be represented in two temporal
dimensions, namely instant and period.

Instant
a single date that 

represents a 
position in time

26th May 2019

Period
the time element 
that represents 
extent in time

duration of 6 days 
→ period: 6

Date
usually expressed 

through the 
Gregorian Calendar 

years, months, days



Link images & icons
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• Slide 2 : https://www.shutterstock.com/it/image-photo/man-hand-checking-box-on-white-518789002
• Slide 6: https://www.shutterstock.com/it/image-vector/uml-unified-modelling-language-use-case-333091043
• Slide 7: https://www.shutterstock.com/it/image-vector/uml-unified-modelling-language-class-diagram-333091025
• Slide 11:  https://www.shutterstock.com/it/image-photo/eco-friendly-office-buildings-1143933089
• Slide 11: https://www.shutterstock.com/it/image-photo/beautiful-scenery-taipei-city-lardge-modern-750554854
• Slide 11: https://www.shutterstock.com/it/image-photo/tall-liquid-ambar-commonly-called-sweetgum-334535483
• Slide 11: https://www.shutterstock.com/it/image-photo/flooded-villages-western-ukraine-flood-on-1771021988
• Slide 11: https://www.shutterstock.com/it/image-photo/rodange-luxembourg-december-10-2019-road-1669224475
• Slide 11: https://www.shutterstock.com/it/image-photo/stunning-aerial-view-colorful-summer-mixed-1422632906
• Slide 13: street by Maurizio Fusillo from the Noun Project https://thenounproject.com/search/?q=street&i=104297
• Slide 14: Meeting by Adrien Coquet from the Noun Project https://thenounproject.com/search/?q=meeting&i=1754107
• slide 15: CTR Roma: http://dati.lazio.it/weblist/cartografia/prodotti/2002_2003_CTRN_5K_TIF/Roma
• Slide 16: dots by Deb Minch from the Noun Project https://thenounproject.com/search/?q=dot&i=938087
• Slide 16: line by Roman Vorobiov from the Noun Project https://thenounproject.com/search/?q=line&i=1498378
• Slide 16: Decagon by il Capitano from the Noun Project https://thenounproject.com/search/?q=Decagon%20&i=705238
• Slide 17: time period by Yuri Mazursky from the Noun Project https://thenounproject.com/search/?q=time%20period&i=537555
• Slide 17: Time by remmachenasreddine from the Noun Project https://thenounproject.com/search/?q=time&i=3093738
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