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THE FUTURE INTERNET ENABLEMENT OF
THE ENVIRONMENT INFORMATION SPACE



Three phases of the Future Internet

ENVIR&FI Programme (FI-PP

Phase 2: Apr 2013 - Mar 2015

* Prepare for early trials

» Develop core platform and
use case specific
functionalities

* Run early trials

Phase 1: Apr 2011 - Mar 2013

« Usage area requirements

* Development of
architecture and generic
and specific enablers

« Evaluation of test
infrastructures
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Phase 3: May 2014 - Oct 2015

Provide stable infrastructure
for large-scale trials

Prove viability of concept
through large-scale trials
including innovative SMEs
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ENVIR&FI Projects in the FI-PPP
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Scenarios

ENVIR&FI

Bringing Biodiversity into the Future Internet
Enabled biodiversity surveys with advanced ontologies

Analysis, quality assurance and dissemination of
biodiversity data

Personal Information System for Air Pollutants,
allergens and meteorological conditions

Enhance human to environment interaction

Atmospheric conditions and pollution in “the palm of
your hand”

Collaborative Usage of Marine Data Assets
Assess needs of key marine user communities

Selection of representative marine use cases for further :
trial: leisure and tourism, ocean energy devices,
aquaculture, oil spill alert i
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ENVIRSF Service-oriented Analysis and Design
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“ENVIROfying” the Future Internet:

ENVIR&F Requirements vs. Capabilities
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ENVIR&FI Compliance with Standards ?
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ENVIR&FI
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ISO Reference Model for Open Distributed Processing (RM-ODP)
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ENVIRSFI ISO 19119 rev: Change areas

e Focus on normative parts (requirements) (Configuration management and
backword compatibility)

e Service taxonomy (multiple, including “life cycle” )

— Revise/enhance the services taxonomy — with specification of both architectural based and life
cycle based taxonomy and their relationships

e Service modeling (examples of Service models)
— Relationship with OWS Common (OGC)

e Abstract test suite — test all the requirements
e Missing modularisation recommendation, PMG comments
e Relationship to Enterprise architecture, and enterprise viewpoint i.e. TOGAF

e Relationship to ISO 19101 reference model, classify concepts etc., matrix ref.
service

e OSE relationship — previous ISO standard (withdrawn)

e References to other documents — TR 15449, projects etc. ..ENVIROFI etc.
e Clarify/ relationship/references to CEN/TC289 TR 15449-4 and input references 5
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ENVIR&FI

Reference Architecture Baseline

OGC 07-097 OGC 09-132r1 OGC 13-015 | . I1so19119
Best Practices Discussion Best Practices revision
paper paper paper ! . W
N 1\ ----- + T

ISO Reference Model for Open Distributed Processing (RM-ODP)

RM-OA

Environmental
Risk Management

, orchestra
Y

Geospatial SOA

SensorSA

Environmental
Monitoring

I

I /‘\('/
! S@NY -
|

Y

SWE Best Practices

Biodiversity, Air

Environmental quality and
and Health Risks Maritime Risks
: “Heaven i
| E@ ENVIRSFI
v ’
Spatial Information FI-WARE

Sensor Web

2006 2007

A\ 4

2008 2009

. FUTURE
~ INTE
PPP

—d
Z
rm
—

10

Infrastructure core platform
2010 2011 2012 2013 |_o
SEVENTH m(ucwoux E




ENVIR&FI  FI-WARE Core Platform Architecture (1)

Allocation of Virtual Machines (VMS)

Allocation of Object Storage

Creation of Cloud Proxies

FI-WARE

Generic
Enablers
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ENVIR&FI  FI-WARE Core Platform Architecture (2)

Complex Event Processing (CEP)
Publish/Subscribe Broker

Big Data Analysis

Video Analysis

Query broker

Location Service

Semantic Application (Support)

FI-WARE
Data Data
Proces- LGELE Generic
sing tics Enablers
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ENVIR&FI  FI-WARE Core Platform Architecture (3)

Service Description Repository
Marketplace
Light Semantic Composition Editor

Mashup Factory

WireCloud
Mediator
FI-WARE
App
Services Generic
Enablers
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ENVIR&FI  FI-WARE Core Platform Architecture (4)

Things Management
Device Management
Advanced Connectivity Managemen

Data Handling

Protocol Adapter

FI-WARE

Generic
Enablers
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ENVIR&FI  FI-WARE Core Platform Architecture (5)

Security Monitoring
|dentity Management
Data handling

DB Anonymizer

Context-based Security & Compliance

Secure Storage
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ENVIREFI ENVIROFI Architecture
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...worthwhile to compare with
ENVIRWFI  ORCHESTRA services of 2007

Service Type Name

Authentication Service

OA Info-Structure

ISO 19119 Service

Taxonomy
GeoModel/InfoManagement

Authorisation Service

OA Info-Structure

GeoModel/InfoManagement

Catalogue Service

OA Info-Structure

GeoModel/InfoManagement

Document Access Service

OA Info-Structure

GeoModel/InfoManagement

Feature Access Service

OA Info-Structure

GeoModel/InfoManagement

Map and Diagram Service

OA Info-Structure

GeoModel/InfoManagement

Name Service

OA Info-Structure

GeoModel/InfoManagement

Sensor Access Service

OA Info-Structure

GeoModel/InfoManagement

Service Monitoring Service

OA Info-Structure

GeoModel/InfoManagement

User Management Service

OA Info-Structure

GeoModel/InfoManagement

Annotation Service OA Support GeoModel/InfoManagement
Coordinate Operation Service | OA Support Geographic Processing Services
Format Conversion Service OA Support GeoModel/InfoManagement
Gazetteer Service OA Support GeoModel/InfoManagement

Ontology Access Service OA Support GeoModel/InfoManagement

Schema Mapping Service OA Support GeoModel/InfoManagement

Service Chain Access Service | OA Support Workflow/Task Management Services
Thesaurus Access Service OA Support GeoModel/InfoManagement
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ENVIR&FI Mapping of Environmental Enablers

Harvesters, connectors and mediators (MED):
facilitate easier interoperability between other
backend services and data sources

-referenced data collection applicati
(GEO): provide ways to record and archive geo-
ed measurements and designed to su
mobile crowd-sou wd-tasking

Semantic tagging tools (TAG): support for
semantic enrichment of environmental data

ion tools for heterogeneous data sou
(FUSION) preparing and aggregating
nmental data into formats suitable for

Event detection and notification services (NOT)

Geospatial data provisioning and storage (OGC):
relate to the provisioning and storage of
environmental observations and measurements

Existing standards
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ENVIR&FI ENVIROFI Architectural Results

(Open) Environmental Architectures heavily rely upon
geospatial data models and services (standards)

These standards need to be realized on top of, or better,
need to be integrated into the core platform (FI-WARE)

generic Environmental Monitoring and Decision Lifecycle
as a framework for use case generalization

Contributions to standardization
CEN /TC289 TR 15449 on Spatial Data Infrastructure in Europe
ISO/TC211 19119 Geospatial Service Architecture
OGC Topic 12 on Service Architecture

g
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ENVIR&FI Requirements Matching

Not limited to the

environmental
usage area. Requirements - Enablers matching
=> Delegated to
Generic Enablers of
the FI-WARE core
platform

B Requirements fulfilled

B Requirements partially
fulfilled

W Requirements not fulfilled




ENVIR&FI Catalogue (http://catalogue.envirofi.eu/)
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ENVIROFI Catalogue Overview

The ENVIROFI Catalogue is the central repository for implementations of Specific Enablers (SE) for the environmental Usage Area within the
Future Internet Public Private Partnership programme (FI-PPP). In addition, the catalogue presents the ENVIROF| pilot scenarios - concrete
examples of adopting a combination of ENVIROFI Specific Enablers and FI-Ware Generic Enablers (GE) for domain specific tasks

ENVIROFI specific enablers are broken into six thematic groups based on the type of functionality and role they provide. The specific enabler
thematic groups are as follows:

« Harvesters, connectors and mediators: collection of brokers, connectors and mediator services which support protocols and data models
found in the environmental domain. This thematic class of specific enabler is there to facilitate easier interoperability between specific enabler
services, encouraging agile and flexible service composition in the future internet.

+ Geo-referenced data T ed observation and sample data is key in the environmental usage area. The

services in this thematic class provide ways

The
oit
H 0 m e p a ge . g t( 2 d services that provide support for semantic enrichment of environmental data streams and sources. This

. lud nmental domain ontology support, harvester services and linked data services allowing uncertainty annotation of
mel

.
O Ve r‘v I e W of heferogeneous data sources: heterogeneous environmental data fusion services operating at different semantic levels. This

lud ss pre-processing, feature extraction, situation assessment and prediction services, preparing and aggregating

ta il to formats suitable for use by human end users and automated services such as alert services.

S p e C i fi C e n a b I e rs ang notification services: services which provide a variety of notification mechanisms compatible with the environmental

rds and protocols.
pravisioning and storage: services related to the provisioning and storage of environmental observations and

measurements. This category includes a number of existing open source environmental services that have gained traction in the environmental
geospatial community.
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News /

Recent
developments

Biodiv app v0.5.8 released , Jul 03 2013
Biodiv app v0.5.7 released , May 23 2013
Biodiv app v0.5.6 released , Apr 29 2013
ENVIROFI Wirecloud demo , Apr 22 2013
Biodiv app v0.5.5 released , Apr 19 2013

@ENVIROFI on Twitter

' ENVIROFI Project @ENVIROFI - The IN
Congertation Board discussed requireme

Internet Capacity
L J iy

News

' ENVIROFI MARINE @ENVIROFI_MAS
DAY at the Intemational Conference Cer

ENVIROFI
Tweets
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http://catalogue.envirofi.eu/

ENVIR&FI Thank you for your attention

Thomas Uslander
thomas.uslaender@iosb.fraunhofer.de
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