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Relevant European projects
Orchestra Open Architecture and Spatial DataOrchestra - Open Architecture and Spatial Data
Sany -Sensors Anywhere 
SWING -Semantic Web Services INteroperability in Geospatial decision making 
ENVISION -ENVIronmental Services Infrastructure with Ontologies 
NETMAR - Open service network for marine environmental data 
OEPI - Exploring and Monitoring Any Organisation's Environmental PerformanceOEPI Exploring and Monitoring Any Organisation s Environmental Performance 

Indicators 
PESCADO - Personalized Environmental Service Configuration and Delivery 

OrchestrationOrchestration 
SUDPLAN - Sustainable Urban Development Planner for Climate Change Adaptation 
TATOO - Tagging Tool based on a Semantic Discovery Framework 
UncertWeb - The Uncertainty Enabled Model Web 
UrbanFlood - Building an Early Warning System Framework for European Cities 
GENESIS -GENeric European Sustainable Information Space for environment p p
ICT-ENSURE - ICT for Environmental Sustainability Research 
GIGAS - GEOSS INSPIRE and GMES an Action in Support 
REMICS: Migration to Cloud services with Model Driven Service InteroperabilityREMICS:  Migration to Cloud services – with Model Driven Service Interoperability 



Web sites and Project references
• ISO/TC211: http://www.isotc211.org/
• OGC: http://www.opengeospatial.org/

• ORCHESTRA: http://www.eu-orchestra.org/
• SANY: http://www.sany-ip.eu/
• SANY book: http://sany-ip.eu/publications/3317
• SERVUS (PhD- Usländer, 2010):
• http://digbib.ubka.uni-karlsruhe.de/volltexte/1000016721

• SWING: http://138.232.65.156/swing
• ENVISION: http://www.envision-project.eu/
• ENVIP projects: http://ifgi.uni-
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The goal of ISO/TC 211...g
... is to develop a family of international standards (using a 
conceptual modeling approach) that will

support the understanding and usage of geographic 
informationinformation
increase the availability, access, integration, and sharing 
of geographic information, enable inter-operability of g g p , p y
geospatially enabled computer systems
contribute to a unified approach to addressing global contribute to a unified approach to addressing global 

l i l d h it i bll i l d h it i blecological and humanitarian problemsecological and humanitarian problems
ease the establishment of geospatial infrastructures on 
local regional and global levellocal, regional and global level
contribute to sustainable development
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ISO/TC 211 Publicatons (1)

• ISO 6709:2008 – Standard representation  of geographic point location by coordinates
ISO 19101:2002 Reference model (under revision)• ISO 19101:2002 – Reference model (under revision)

• ISO 19101-2:2008 – Reference model – Part 2: Imagery
• ISO/TS 19103:2005 – Conceptual schema language (under revision)
• ISO/TS 19104:2008 – Terminology 
• ISO 19105:2000 Conformance and testing• ISO 19105:2000 – Conformance and testing
• ISO 19106:2004 – Profiles
• ISO 19107:2003 – Spatial schema
• ISO 19108:2002 – Temporal schema
• ISO 19109:2005 Rules for application schema• ISO 19109:2005 – Rules for application schema
• ISO 19110:2005 – Feature cataloguing methodology
• ISO 19111:2007 – Spatial referencing by coordinates
• ISO 19111-2:2009 – Spatial referencing by coordinates – Part 2: Extension for parametric 

valuesvalues
• ISO 19112:2003 – Spatial referencing by geographic identifiers
• ISO 19113:2003 – Quality principles (under revision)
• ISO 19114:2003 – Quality evaluation procedures (under revision)
• ISO 19115:2003 – Metadata (under revision)ISO 19115:2003 Metadata (under revision)
• ISO 19115-2:2008 – Metadata – Part 2: Extensions for imagery and gridded data
• ISO 19116:2004 – Positioning services
• ISO 19117:2005 – Portrayal (under revision)
• ISO 19118:2005 – Encoding (under revision)
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ISO/TC 211 Publications (2)

• ISO 19119:2005 – Services
• ISO/TR 19120:2001 – Functional standards
• ISO/TR 19121:2000 – Imagery and gridded data
• ISO/TR 19122:2004 – Qualification and certification of personnel
• ISO 19123:2005 – Schema for coverage geometry and functions
• ISO 19125-1:2004 – Simple feature access – Part 1: Common architecture (under revision)
• ISO 19125-2:2004 – Simple feature access – Part 2: SQL Option (under revision)
• ISO/TS 19127:2005 – Geodetic codes and parameters
• ISO 19128:2005 – Web Map Server Interface
• ISO/TS 19129:2009 – Imagery, gridded and coverage data framework
• ISO 19131:2007 – Data product specification
• ISO 19132:2007 – Location-based services – Reference model
• ISO 19133:2005 – Location-based services – Tracking and navigation
• ISO 19134:2007 – Location-based services – Multimodal routing and navigation
• ISO 19135:2005 – Procedures for item registration
• ISO 19136:2007 – Geography Markup Language (GML)
• ISO 19137:2007 – Core profile of the spatial schema
• ISO/TS 19138:2006 – Data quality measures (under revision)
• ISO/TS 19139:2007 – Metadata – Implementation specification
• ISO 19141:2008 – Schema for moving features
• ISO 19144-1:2009 – Classification systems – Part 1: Classification system structure
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ISO 19101 (revised version, 2010)
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19101 – Use of conceptual modeling
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Reference model conceptual framework for the 
ISO geographic information standardsISO geographic information standards
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Open Geospatial Consortium

• Consortium of 330+ companies, government agencies, 
and academic institutes

OGC MissionOGC Mission
To lead in the To lead in the 

and academic institutes

• Open Standards development by consensus process

• Interoperability Programs provide end-to-end 
implementation and testing before spec approval

development, development, 
promotion and promotion and 

implementation and testing before spec approval

• Standard encodings, e.g.

– GeographyML, SensorML, Observations & 
Measurements, TransducerML, etc.

harmonization of harmonization of 
open spatial open spatial 

, ,

• Standard Web Service interfaces, e.g.

– Web Map Service

– Web Feature Service

standardsstandards
Web Feature Service

– Web Coverage Service

– Catalog Service

– Sensor Web Enablement Services (Sensor Sensor Web Enablement Services (Sensor 
Observation Service, Sensor Alert Service, Sensor 
Process Service, etc.)

ENVISION 
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OGC Reference ModelOGC Reference Model
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ORCHESTRA
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Open Geospatial Service Platform
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RM-OA Design Process
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RM-OA Scope
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RM-OA Design
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Influence of standards on RM-OA
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Evolution of Reference Models
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OA Infrastructure services
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High level architecture
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OA Support services
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Orchestra Application Architecture
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Thematic services
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OMM Information and Service Meta model
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RM-OA Information viewpoint
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Orchestra Information Meta Model
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RM-OA Service viewpoint 
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Service and Interface type examples

29



RM-OA Meta-information approach
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Meta-information purposes
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SANY
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SANY and SensorSA
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SensorSA – Sensor Service Architecture
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SensorSA and RM-ODP
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Service domains  in SensorSA
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RM-OA Sensor extensions
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RM-OA and SensorSA – as a platform

38



Future directions
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Decision Support Infrastructure – using 
the ESA SSE (Service Support 
Environment) Platform
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Semantic Extension
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SERVUS
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SERVUS Model hierarchy
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SERVUS Models and Design activities
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Semantic annotation of OGC Web 
ServicesServices
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Principle of Rephrasing, Resource 
Discovery and MatchingDiscovery and Matching
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Information, Resourcs and Service model
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SERVUS Implementation architecture
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Architecture of Semantic catalogue
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Use os Semantic technologies
(SWING ENVISION REMICS projects)(SWING, ENVISION, REMICS projects)

• Semantic publishing

• Semantic Annotation
• Semantic Discovery and matchmakingy g
• Semantic Interoperability and Mediation

• Semantic Composition
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SWING
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SWING

• Semantic Web Services INteroperability in Geospatial decision making

http://www.swing-project.org/

• Semantic Web Services INteroperability in Geospatial decision making 
• A framework for semantic discovery and composition of geospatial 

services
• Prototyped in the area of Mineral Resources Management• Prototyped in the area of Mineral Resources Management
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Semantic Web and Web Services - SWS

Web Services Semantic WebDynamic Web Services
UDDI, WSDL, SOAP

Semantic Web
Services

Static WWW Semantic WebStatic
URI, HTML, HTTP RDF, RDF(S), OWL, etc.
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SWS – Tasks to be Automated

Describe the 
service explicitly, 
in a formal wayI k & M it

Service 
Description

Service

in a formal way
Make available 
the description 
of the service

Invoke & Monitor 
services following 

programmatic  
conventions  

Service 
Publishing

Service
Enactment & 

Monitoring

Locate different 
services suitable 
for a given goal

Service Service

Service 
Mediation

Choose the most 
appropriate

Composition

Service 
N ti ti &

Service 
Discovery

Combine 
services to 

achieve a goal

appropriate 
services among 

the available ones   

Negotiation & 
Contracting
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The WSMO Approach to SWS

Objectives that a client mayObjectives that a client may 
have when consulting a Web Service

Semantic description of Web
Services: 
• Capability (functional)

I t f ( )

Provide the formally
specified terminology

of the information used
b ll h • Interfaces (usage) by all other components

Connectors between components with
mediation facilities for handling 

heterogeneities 
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Wide Variety of Languages for Specifying 
Ontologiesg

• Graphical: Semantic Networks, Topic Maps, UML, RDF

Logical: Description Logics First Order Logic R les• Logical: Description Logics, First Order Logic, Rules, 
Conceptual Graphs

ENVISION 



A Conceptual Model for Web Services

Advertising of Web Service
- complete item description

Capability 

- Advertising of Web Service
- Support for WS Discovery 

Non-functional Properties

- quality aspects 
- Web Service Management 

p y

functional description

Non functional Properties

DC + QoS + Version + financial

Web Service WSWS

client-service 
interaction interface 
f i WS

realization of 
functionality by 

tiWeb Service
Implementation
(not of interest in Web 
Service Description)

WSWS

WSWS

for consuming WS 
- external visible 
behavior

- communication

aggregation
- functional   
decomposition 

- WS compositionWSWScommunication 
structure 

- ‘grounding’

WS compositionWSWS

OrchestrationInterface

ENVISION 
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SWING – High-level Architecture

ENVISION 58

See demo at http://www.swing-project.org/showcase.html



SWING components and tools

• MiMS: Environment for domain expert
– Convenient semantic annotation & discovery; use composed services (

• WSMX: Semantic web services platform
– Geospatial semantic discovery; execution of composed services

• Concept Repository: Ontologies for semantic annotation
– Used throughout components

• Visual OntoBridge: Annotation tool• Visual OntoBridge: Annotation tool
– Semi-automatic annotation of services and queries

• Catalogue: OGC Catalogue
– Semantic discovery in interaction with WSMX

• Composition Studio: Environment for IT expert
– Convenient semantic annotation & discovery; graphically compose servicesConvenient semantic annotation & discovery; graphically compose services
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ENVISION
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ENVISION – An Infrastructure for MaaS

• ENVIronmental Services Infrastructure with ONtologies

• Portal with a pluggable decision 
support framework

Vi l i h i i• Visual service chaining
• Migration of existing models to 

MaaS

• Semantic annotation infrastructure
• Visual semantic annotation 

mechanism 
• Multilanguage ontology 

management

• Execution space• Execution space 
• Semantic discovery catalogue 
• Semantic service mediator

ENVISION 61

• Adaptive service chaining execution



ENVISION Architecture
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A General Scenario for MaaS – User Operations

D i ti
• Discover existing resources 

B ild th d li kflDesign time • Build the modeling workflow
• Register/Annotate the new Service

• Discover existing Modeling Services

(provide on-the-shelf modeling solutions)

Set-up time 

• Discover existing Modeling Services 
• Select a region of interest
• Discover existing data sources
• Select the data sources• Select the data sources
• Set the parameters
• Play the scenario

(connect the appropriate sources of 
information to feed the modeling service)

Execution time

• Discover existing Modeling Services
• Select a region of interest
• Discover existing data sourcesExecution time Discover existing data sources
• Select the appropriate sensors data streams
• Select functional parameters for the alerting system

(interact with the information provided by 
the models and monitor the system)

ENVISION 63
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MaaS Scenario – Landslide Hazard Risk Assessment

How to set up Web services that can be manipulated by non-technical operators 
and can simulate damage under different climatic and/or another potential trigger 

(e.g. earthquake) for landslides scenarios? 

ENVISION 64Source: French Geological Survey (BRGM) 



MaaS Scenario – Oil Spill Risk Analysis

How to set up Web services that can be manipulated by non-technical operators 
and can enable a quick and adequate response in order to minimize biological 

consequences of oil spills at sea? 

ENVISION 65Source: SINTEF 



ENVIP 

66



Current ENVIP project areas

Ontologies / 
domain models

(Service)
discovery

(Service) 
Composition

Sensors access 
/ streams

(Web) 
visualization

Multilingualism Transformation/ 
mapping

Standards 
contributions

Security

TATOO X X X

PESCADOPESCADO X X X

UncertWeb X X X

SUDPLAN X X

HYDROSYS X X

NETMAR X X X X X X

OEPI X X X

GENESIS‐DEC X X X X X X

LARKC X X

ENVISION X X X X X X X X

DIADEM X X X X
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TATOO
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PESCADO
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WSMO-Lite tools 
(Demo: SOA4All Studio http://www soa4all eu/)(Demo: SOA4All Studio http://www.soa4all.eu/)
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Linked Open (Geospatial) Data
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Linked Open Services

72See:  http://www.linkedopenservices.org/ 



Linked Open Services
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REMICS

ENVISION 74

See:  www.remics.eu



Model Driven Service Interoperability in 
the REMICS projectthe REMICS project

Model Driven 
Interoperability

SOA and Cloud Computing 
Patterns applied,

Legacy Components Replacement  
and Wrapping,

Design by Service Composition

Service mediation for 
adaptation

Source
Architecture Migrate

Target 
Architecture
for Service 

Interoperability

Knowledge: REMICS KDM
Business Process and Rules

Components: SoaML
Implementation: UML, U2TP

SoaML with REMICS extensions 
for Service Clouds,

Links to Business Models

Recover

Architecture Migrate
Cloud platform

Forward MDA 
through 

PIM4Cloud

p ,

Knowledge Discovery,
Reverse Engineering

Model Transformation, Code 
Generation, Traceability

Legacy
Artifacts

PIM4Cloud

Service 
Cloud 

Implementa

Validate , 
Control and 
SuperviseSource code, binaries, 

documentation, users 
knowledge, configuration files, 

execution logs and traces

RESERVOIR, Joyant, Amazon, 
Google, Microsoft

Artifacts Implementa
tion

execution logs and traces.

Models@Runtime for application 
management, 

Model Checking, Model-based 
Testing for validation
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Semantic Interoperability using Flora2 
(SINTEF)(SINTEF)
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Open Issues: Standardizationp

• Model References already standard (W3C SAWSDL)

• Support in OGC/TC211 Standards required
– Storing semantic annotationStoring semantic annotation
– Querying semantic annotations
– End-user tools support

• ...
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Open Issues: Processesp

• Model References already standard (W3C SAWSDL)
• Extensions for model based annotations ?Extensions for model based annotations ?
• Support in OGC/TC211 Standards possible ?

– Storing semantic annotationStoring semantic annotation
– Querying semantic annotations
– End-user tools support

• How can we annotate Geoprocesses
– Domain vocabulary of Geo-operations required? All?
– Or just describing relation between input and output?

ENVISION 



Conclusions and Outlook

• Infrastructures and platforms based on service oriented 
architectures are maturing link to a Future Internet Corearchitectures are maturing – link to a Future Internet Core 
platform …

• Modeling approaches for different resources• Modeling approaches for different resources –
data/information, services (SoaML – see tutorial on 
Tuesday), events, processes are maturingy), , p g

• Semantic technology extensions are being experimented 
with – what are the experiences and best practices ?

• Further work on harmonisation, integration and 
standardisation of approaches is a logical next step. 
ENVIP community, ISO/TC211, OGC etc. 

• Further work is needed on semantic interoperability and 
iti
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SWING  Showcase

See: Showcase video at:

http://138 232 65 156/swinghttp://138.232.65.156/swing
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