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VITAL TV

“Virtualized Programmable Interfaces for innovative
cost-effective loT deployments in Smart Cities”

A novel Approach for Integrating Application silos in
Modern Smart Cities
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Project Facts

The VITAL project (EU FP7 - 608682) is financially supported by the European Union Seventh

Framework Programme (FP7 2007-2013).
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VITAL Motivation: Integrating Smart City Silos

Process Integration, Integrated Security, Enhanced Intelligence, City Operations Optimization

AN

Sustainable Development Connected Governance Natural Resources Management

Technical Silos
VITAL Virtualization Layer — Integrated Development

Organizational Silos

Application Silos

l

/‘b Platform & Platform & Platform & Platform &
Applications /| > Applications /| Applications /> Applications

Information Silos &
Fragmentation

Fragmented ICOs Access, Fragmented Intelligence, Fragmented Security, Limited Data
Sharing, Limited Integration
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L2

Provide the means
for repurposing and
reusing loT data &
services in Smart
Cities
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Project Goals

2

Enable application
development across
diverse loT systems

and domains

L2

Facilitate Unified
Management &
Governance of loT
Systems in the Smart
City

© VITAL Consortium



VITAL Major Work Areas

Virtualized Platform
Business Context Filtering

Alleviate Technical Silos — Enable
Cross-Context Apps

Federating / Integrating Different loT Systems
Integrated Architectures or silo architectures?

Federation of IoT Platforms &
Architectures

\_ J
4 N\
Virtualized Unified Access  Learn-once use across platforms interfaces
Interfaces (VUAISs) e Ensure compatibility across diverse systems
\_ J
4 N\

Unified Access to ICOs

Applications Development & Deployment across loT
architectures / domains

Integrated Development &
Management Tools

\, J
( N
. e For Cross-Context Applications
Study of Business Models & SLAs . . PP .
e Spanning multiple loT systems & domains
\_ J
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VITAL Platform Overview

E nine

Integrated loT Applications
(Cross-Platform & Cross-Context)

/
VITAL Virtualization, Interoperability and Integration Framework

VITAL Development Environment & Tools Governance Toolkit (Legal, Ethical, Policy) .
Information & Business Event Processing (CEP) & Sensor-Driven Business Smart Cities Info DB
Context Filtering A Event Management | Process Management (BPM)

Virtualized Unified Access Interfaces (VUAIs) -
Meta-Architecture & Migration Layer ' _
(Connectors & Drivers to loT Platforms) VITAL Semantic
- ’ Directory Service
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VITAL Architecture (High Level Functional View)

Added Value Functionalities (CEP, Discovery,
Filtering) are provided via Virtualized Interfaces
(VUAISs), but through PPIs

4 )
loT Systems are accessed via a Virtualized
Abstract PPI (Platform Provider Interface)

. J

-
loT data are modelled according to a common
(VITAL) ontology (extending W3C SSN)

. J

4 )

. J

4 )
VITAL Provides a range of development &
management tools

. J
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VITAL Ontology: Modeling for Semantic Interoperability

W3C SSN Cloud Smart

(Sensor/loT Concepts Cities
Ontology) (OpenloT) Concepts

VITAL
Ontology

Smart Cities Concepts - Smart Cities Concepts — City Smart Cities Concepts —
Apps Information Stakeholders and Apps
e Smart Energy e Demographics e Citizens
e Smart Transport e City structures & e Authorities
e Smart Security Taxonomies (Homes, e Businesses
e City KPls Bui[dings, Neighborhoods,
. Regions)
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VITAL Supports (Linked) Open Data — Innovation Vehicle

 Open Data Sets are key enabler
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Supported loT Systems & Platforms

1 Four different loT Platform selected

xively’

Global Sensor Networks by LogMeln

d PPl Enabled — Augmented to support
the Platform Provider Interface

(@

sl QIE

OPENIoT &

J OpenloT is used as a basis for ensuring
the semantic interoperability of the
various data streams

FIT 12T-lab
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Integration of external loT Platforms

External loT System

Sensor Data Adapter

The data adapters query devices and
services to retrieve data and feed it into
the loT system.

SN

Global Sensor Networks

f

LD, and allows data exchange over

The Management & Governance Web Ul
provides an abstract view of systems,
services, sensors, diagnostics, etc...

The PPIs adapts external data

ormats and protocols to JSON-

pull and push protocols.

Value added services
(CEP, Semantic Reasoning,
Configuration, Security,...)

vital:Running

VITAL provides a uniform and
virtualized access to multiple
platforms and loT silos, abstracting
them as they were a unique system.
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loT System Agnostic Management & Governance (1/2)

Hello, Admin
4 @ onine

Search... Q
@ ICOs/Sensors < o .

+ =
& loT / Services -

@& Vital Systems
¥ Calendar (3]

= Mailbox @
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Leafiet | © OpenStreetMap contributors

A Admin Istrator ~

# Home - Map of ICOs/Sensors

Q Search Managed Entity
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© O O /[ viTAL HEALTHMAP x G

€& - C ff [)127.0.0.1:8001/#/ico/list

£r

calthmap

| Hello, Admin List of ICOs/Sensors # Home - List of ICOs/Sensors
@ Online
Search... Q Name Status Type Description
Temperature VitalSensor  Lorem ipsum dolor sit amet, consectetur adipiscing elit. [T
@ ICOs/Sensors g Sensor0 Etiam ut risus lorem. Donec gravida leo non ligula

feugiat, eu bibendum ex fringilla.

List

Temperature  UERITLLTE]

Sensor1

VitalSensor ~ Lorem ipsum dolor sit amet, consectetur adipiscing elit. & More
Etiam ut risus lorem. Donec gravida leo non ligula
feugiat, eu bibendum ex fringilla.

9 Map

& loT/ Services

& Vital Systems Sensor2 Etiam ut risus lorem. Donec gravida leo non ligula
feugiat, eu bibendum ex fringilla.

[ Calendar [ 3]

Temperature VitalSensor  Lorem ipsum dolor sit amet, consectetur adipiscing elit. [T

Etiam ut risus lorem. Donec gravida leo non ligula
feugiat, eu bibendum ex fringilla.

Sensor3
&= Mailbox D

Temperature @ERLAA® VitalSensor  Lorem ipsum dolor sit amet, consectetur adipiscing elit. ® More
Temperature (BRI VitalSensor ~ Lorem ipsum dolor sit amet, consectetur adipiscing elit. & More
Sensord Etiam ut risus lorem. Donec gravida leo non ligula
feugiat, eu bibendum ex fringilla.

Temperature (BRI VitalSensor  Lorem ipsum dolor sit amet, consectetur adipiscing elit. ® More
Sensors Etiam ut risus lorem. Donec gravida leo non ligula
feugiat, eu bibendum ex fringilla.

Temperature  (EIETENLE] VitalSensor ~ Lorem ipsum dolor sit amet, consectetur adipiscing elit. & More
Sensoré Etiam ut risus lorem. Donec gravida leo non ligula
feugiat, eu bibendum ex fringilla.

RCIUEIEWIEI vital:Running VitalSensor ~ Lorem ipsum dolor sit amet, consectetur adipiscing elit.
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loT System Agnostic Management & Governance
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Current Status

Kick Off End
(Sept 2013) (Sept 2015)
[ ® ®
Now
(1 Year)
Achieved goals:

 Requirements & Specification (WP2)

* First definition of Virtual Models, Data and Metadata (WP3)

 Demo implementation of CEP with Istanbul Traffic data (WP4)
 Management and Governance Platform: first prototype (WP5)

 Demo PPl implementation for HiReply integration with VITAL (WP5)
 Demo PPl implementation of OpenloT integration with Camden data (WP5)
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VITAL Applications: Activity Monitoring and Security Management at London’s

Camden Borough

Facilitate Camden Market Stakeholders in
Managing & Tracking Activity and Security
Incidents

To M

eeee 02-UK 3G 08:44
CAMDEN
0] weoce M E)

Integrate (live) data currently fragmented in loT-
based systems (CCTV system, Footfall system,
Transport For London (TFL) systems)
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VITAL Applications: Traffic Management at Istanbul Metropolitan Municipality

Holistic Approach to Traffic Management —
Harnessing Multiple Traffic Systems and Delivering
Functionalities at various scales & granularities (e.g.,
Long Term Planning, Day-to-Days Operations)

Traffic Systems & Sensors e.g., Remote Traffic
Microwave Sensor (RTMS), Bluetooth Sensor, Smart
Sensors, Wireless Magnetic Sensors, Loop Detectors,
Traffic Cameras, Electronic Violation Detection
System (EVDS), Lane Control System (LCS) etc.
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1 VITAL introduces a new integrated cross-platform and cross-context
approach to the development & deployment of loT applications in Smart
Cities

(1 The VITAL approach builds on proven blueprint solutions for the semantic
interoperability of 10T applications (FP7-OpenloT, W3C SSN)

d VITAL is a first (sound) step towards the wider vision of integrated
development, management and governance of smart city services across
areas such as energy, transport, urban mobility, security and ICT
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More Information

=1k 1 \/|ITAL Web Site: http://www.vital-iot.com

All our (public) deliverables and publications are accessible there!

Subscribe our newsletter!
Stay tuned for VITAL “Smart Cities” Hackathon, Summer 2015

g Follow us on Twitter: @VITALfp7
ﬂ Join our “VITAL” discussion group on LinkedIn!

ﬂ Like our “VITAL Project” Page on Facebook!

Turkey Holland Business Forum, Istanbul, Dec. 4t", 2014 © VITAL Consortium


http://www.vital-iot.com/

THANKS!

Sema F. Oktug, Prof.Dr.
Department of Computer Eng.
Istanbul Technical University
oktug@itu.edu.tr
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