IDENTIFICATION AND SPECIFICATION OF GENERIC AND SPECIFIC
ENABLERS OF THE FUTURE INTERNET - ILLUSTRATED BY THE
GEOSPATIAL AND ENVIRONMENTAL DOMAIN

ENVIRSFI

Arne 1. Berre, SINTEF
Thomas Uslander, Fraunhofer IOSB
Svein Schade, JRC

ServiceWave 2011
Poznan, 26 October 2011




ENVIR&FI FI-PPP programme. Implementation

Three-phased approach with open calls
Call 1 Call 2

A .
s Up to 5 Trials
A4

USE CASES
A

2010 2011 | 2012 2013 | 2014 2015
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Usage Examples

Expected Functionalities

Available Inputs

4 )

‘I'm planning a visitto the countryside
tomorrow and need to check pollen levels on
my smart phone”

Citizens

. J

IT

/ Public Authority -\

“We'd like to fuse public observational data
with our own records to predict the spread of
harmful algae and broadcast the risk levels at
coastal regions with additional context
information to local population.”

J

N
1T

-

Leisure. “Is the sea state too bad fo go
ahead with tomorrow’s cruise?”
Renewahle energy: "We needto know the
sea state this week to plan maintenance o
our wave-energy harvesters”

Industries

~

f

J

.
1T

ﬂuture Internet Core Platform Enablers

N

LN

/ENVIR%Fl Environmental Enablers

Knowledge and Service Discovery

Sensor Enablement

* planning and observing
+ alerting and notification

Semantic Enrichment

* context awareness
«trust and beliefs

* adaptive models

Fusion and Modelling

* multi-leveled data fusion
* uncertainty propagation

Web-based Geospatial
Processing Services

+data simulation
*mapping

O~

1T

Sensing with and of Things

4 )

*mulfimedia sensors
* mobile sensor platforms
* environmental sensor networks

*consumer devices (phones, laptops ...)

. J

1T

Content

-

*|live sensor feeds

*|lab and scientific data

* online user-generated reporting
*maps, images, audio shots and videos

N

J

1T

~

-

*volunteers

+ site explorers

* spcial networking groups

* non-governmental organisations

N

People’s Observations

%

J




ENVIR&FI

ENVIROFI Project structure

FI-PPP Program

| coreplatform |
i & other
| UsageAreas |

N -

e e e e -
f
y  Capacity & :
| Infrastructure |
| support !
! action
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S - WP4
1 Program | Requirements Analysis
facilitation g and Enablers
: support ! Identification
g action "

ENVIRSFI

WP7

Exploitation, Dissemination and Liaison

WP5

Conceptual

Development of
Environmental
Enablers

-

WP6

Collaboration with
ENVIROFI Stakeholder
Communities

Z
=
ENVIROFIScenarios
WP1 WP2 WP3

Bringing Biodiversity into
the Future Internet

Personal Information
System for Air
Pollutants, Allergensand
teorological condition

Collaborative Usage of
Marine Environmental

Future Internet

Assets

[

WP8
Project Management

’

I

[ Advisory

: Board

R AN

F
ot _t ——

Stakeholders
communities

[ ———
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Synergy with Standards !
lNSP/,;;@
| = International $ g .éﬁ -------
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Standardization TC/211 % § -
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) jened®
r* Wano e i Various @ MES
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"‘ Standardization
OGC ] activities MetOcean

OAS I S q Shared environmental information system
Eurcpean Committee for Standardization
Comité Europesn de Normalisation
Eurcpaisches Komitee filir Mormung GROUP ON |
@ EARTH OBSERVATIONS '
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Bringing Biodiversity into the Future Internet

ENVIR&FI . .
Land - Biodeversity

Explore the use of Future Internet technology for survey,
analysis, quality assurance, persistence and dissemination
of biodiversity data.




Personal Environmental Information System

ENVIR&FI _ .
Air — Personal Environmental Impact

The Personal Environmental Information System seeks
to enhance Human to Environment interaction

C
=
-
-
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FI Collaborative Usage of Marine Environmental Assets

ENVIR&FI MARINE - Oil spill, Marine
environment

Support development of future internet enabled decision
support tools for marine stakeholder communities




Requirements Consolidation and Fl Core Interaction

ENVIR®&FI Requirements vs. Capabilities

» Public :
[ Citizens ][ Authorities ][ Industrles]

requirements capabilites

N\

Knowledge and Service Discovery

Sensor ][ Semantic ][ Fusion&][ Geospatial |

Enablement Enrichment Modelling Processinq)

Future Internet Core Platform

Usage
Examples
(
Enablers ENVIRGFI |
\_
FUTURE
INTERNET
PPP



[ Project Planning }

ENVIR&FI o
c
Y create UC entry i
Use Case Identification ] o
UC [ ) =
'
_ .| read/write UC entry = %
Use Case Discussion ¢ > O
Spec J 8
&)
)
7))
Process > S
QO
v . . (7p)
(TTTTTTTTTITTTTTmTsThsenem s v specify UC in UML -
(1) . Use Case Model Spec. :
________________________________________
Agreement ?
[Information Model Spec. }
. FUTURE ?
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ENVIR&FI

Cover page
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Requirements Consolidation and Fl Core Interaction

ENVIR&FI Abstractions of Use Cases

—  scenario A | scenario B | scenario C
WP1-3 n : |
|
abstracts from
Cross-
cutting UCs
pa / |
- abstracts from // [
WP4

Require-
- INTERREr ment
SN SRR £l

12



Backlog metamodel (UC projects)

Optionally

elaborated by
( Use Case |<) X — —1—‘~7

|

~ Constrainedby | Nonfunctional

Backlog Item o 0 ¢ Requirement

A Compliant 1.®

when passes 10.*
Scenario ki dad |
TOp |eve! Second leve| ) ture Syster;;(zi;almes
areas use cades Use cases Aishlle i
Analysis- use cases> enablers
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4k Done
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Requirements Consolidation and Fl Core Interaction

ENVIR&FI Mapping to FI-WARE Backlogs Items

Require-
ment

ENVIROFI Abstract UC
WP4-5

Optionally e
Use cases . ", backlog =it .| tornciond
Ite ms Compliant
, ( when passes 0.
S 0he 0i
_ Iterations of
Enablers Features
Chapters ) Enablers
mvestment nearld aS Ep I C S (Of En ab I erS) .
| hems [or i um s e e as Stories
L/|l Is ong of Done L .
v when Is one of
I Business I Architecturg . ' On'wr ‘
<L 2 | A User Story | Work Item
[ Feature |71 7 I 1

Acceptance Test
‘ loane when passes

. FUTURE l 1o z
_. !I:)NI-Dl—ERNET Story | Unit Tes

Accoptance Tost
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«¢ Methodologies for Architectural
ENVIR&FI gnalysis from Use cases/stories

Agile requirements interaction with FI-WARE
Multi tier reference architecture

BCE — Boundary Control Entity Pattern
MVC — Model View Controller Pattern
DCI — Data Context Interaction Pattern

- FUTU
: |NTE SEVENTH FRAMEWORK
PPP T PROGRAMME
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Conceptual Development of Environmental Enablers

ENVIR&FI How to Formally ,,ldentify“ Enablers?

. Take sequence diagrams from UCs

~ . Each actor (vertical lines in sequence diagram) is one
“atomic” enabler

= A combination of several atomic enablers + workflow
can be “composite” enabler.

E
NET

m
-




Lifecycle reference model for resources

Application [ GeoPortal
| uses
SDI Components Reference Model
Orchestration
[
QL O
Register Discover = View < [:u;nﬂu-ufnIl:::~:é||=:l$:| Invoke < Security . % E -E
J g andRM | 885
u " - ..-_--. U
ot 2| eonics 2| spatal FY R FY - Dsa I Bk
Metadata Metadata Dataset Services Licences a3~

observe publish discover

17 ENVIRSFI



ARCHITECTURAL REFERENCE MODEL
ENVIR&FI LAYERED MULTI TIER MODEL AND
COMMUNICATION SPACE/ SERVICE BUS MODEL

Composition & /\
Workflow

Composition 4

Workflow

services
services \/

Mar;age:ne%munication services >
services ot \I

Processing
Security,

. Data and Model
Proc_essmg Management
services services

Data and Model
Management
services

Communication
services

Management and metadata

Security and Privacy

. ;
 INTERNET R _
N =

PROGRAMME



ENABLER/SERVICE CATEGORIES
ENVIRSFI — GENERIC/IT AND

DOMAIN/GI SERVICE TYPES

- FROM I1SO 19101/19119 (ISO TC/211)

GIS applications

Legend
A ¢ A G - Geographic
API API API IT - Information Technology
Geographic Information Services
GHsS |lamslews|ass | ePs |ces HS - Human Interaction Services
MS - Model Management Services
t WS - Workflow/Task Services
Y Y SS - System Management Services

PS - Processing Services

Information Technology Services g _
CS - Communication Services

IT | IT IT IT | IT IT

HS | MS | WS | SS| PS | CS The approach is to define Geographic
; y y Information Services in each of the six
HTI — v ISI v CSI groups, where general Information
@ @ { fe— Technology services do not meet the
NNI requirements.
FUTU RI\EJET ?
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APPLICATION TO

ENVIR&FI

GEOSPATIAL SERVICES

Application and geoportals

Network layer

[ | GeoRM (Dig

y
tal Rights manaqeiment) layer

Geographic Human | Geographic model/ Geographic worflow/ [Geographic processing Geographic Geographic
= . interaction Information manag. task management Services Communication System management
ervices Services Services services services Services
taxonomy
Catalogue viewer Registry-service Chain definition service Tranisrz?:TLrL;erwce Encoding service  |No geographic-specific
View services Catalogue-service WWkﬂOSW enactment Coordinate cor?version Transfer service  |Services are identified
i ervice Format conversion i
Examples [Feature access service | e Sy d—_ at this stage
overage access-servic| .
: Coverage conversion
Gazetteer-service e
Rectification
Feature generalization
Temporal reference
system transformation
A4 A 4 A 4
Metadata Register

Reference data
Thematic data
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http://forge.fi-ware.eu

IroaucLIourn

The FI-WARE Product Vision provides a high-level description of the FI-WARE Platform. The FI-WARE Platform aims to provide a framework for development of smart
navigation applications in the Future Internet.

The FI'WARE platform is being developed as part of the Future Internet PPP initiative launched by the European Commission in collaboration with the ICT Industry. More

= Community portal information about the Future Internet PPP initiative can be found at:

= Current events

= Recentchanges u hitp:/fwww fi-ppp.eu &
® Random page L] http flec curopa eU.-"infclrmatiCIn_SUCiety.-"aCtiVitie5.-"10i.-'.|E-'ad.-"ﬂppp.-"mde}:_en htm &
= Help

More information about FI-WARE can be found at:

search o )
s hitp/iwww fi-ware.eu &2

@ FI-WARE Chapters

toolbox You should start reading the Overall FI'WARE Vision.

= What links here It will give you an overview of some basic concepts and principles that are general to FI'WARE (Generic Enablers, FI'WARE Instance, etc).
= Related changes

« Special pages The Reference Architecture of the FI'WARE platform is structured along a number of technical chapters, namely:

= Printable version » Cloud Hosting

= Permanent link » Data/Context Management

= PDFversian » Internet of Things (10T) Services Enablement

create a book « Applications/Services Ecosystem and Delivery Framework
w Add wiki page s Security

= Books help » Interface to Networks and Devices (12ND)

SINTEF 21



ENVIRGE| SaaS, PaaS and laas level
generic/specific enablers

Siecific Enablers

SaaS Provider

Generic
Enablers

SEVENTH FRAMEWORK
PROGRAMME
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ENVIR&FI

(4)
(3)
(2)

(6)

Interaction service
. Portals

FI-WARE Generic Enabler areas:
1. Cloud hosting (laaS)

2. Data/Context management (w. intelligent services)

3. Application Services framework
4. 10T Service enablement
5.12ND

6. Security

SaaS Provider

GE GE GE GE GE GE

sssssss

services

SSSSSSS
services

PaaS Provider

GE GE

(3)
(3)

GE

Boundary
Interaction servicey

(incl. Portals
and Senso
Composition &
Workflow
services

L

Processing
services

services

Management and

Security
services

Compo.sition &

services
— 1

Boundary

Workflow

Processing
services
'

services
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RELATIONSHIP TO THE FI-WARE
ENVIR&®FI CORE PLATFORM CHAPTERS

1. Cloud hosting (laaS) is addressing generic enablers in particular
related to processing and model/information management on the
laaS level.

2. Data/Context management (with intelligent services) is related to

model/information management enablers on the SaaS and PaaS level.

3. Application Services framework — is related to processing and

system management enablers on the PaasS level.

4. 10T Service enablement — is related to boundary enablers on the

SaaS and Paas level

5. Interface to Network and Devices (12ND) is related to

communication enablers on the PaaS and laaS levels.

6._Security is related to System management/Security enablers on the

SaaS and Paas level.
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Requirements Analysis and Enablers Identification

ENVIR&FI Conclusions

« A generic approach for identification of generic and
specific enablers has been developed

* Next steps are focusing on the analysis and refinement
of the identified use cases

« Refinement of the requirements as backlog entries for
the FI PPP Agile requirements approach is starting

« Harmonisation and identification of common
requirements among the use case project is starting
FUTU
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ENVIR&FI Thank you for your attention

Dr. Arne J. Berre
Arne.J.Berre@sintef.no
www.envirofi.eu
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