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ABBREVIATION AND ACRONYMS

Acronym Description
SDK Software Development Kit
API Application Programming Interface
REST Representational State Transfer
ISP Internet Service Provider
VM Virtual Machine
MS Management System
SOAP Simple Object Access Protocol
SLA Service Level Agreement
DWH, DW Data Warehouse
BI Business Intelligence
WP Work Package
SME Small Medium Enterprises
ETL Extract, Transform, Load
EDW Enterprise Data Warehouse
OoDSs Operational Data Store
DSS Decision Support System
RBDMS Relational Database Management System
DDD Domain Driven Design
O&M Observation and Measurements
SAS Sensor Alert Service
SOS Sensor Observation Service
TDD Test Driven Development
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1. Preface

1.1 Introduction, Why an only document?

At the end of the first year of the project, WP4 provided 5 del i verables (D4. 1
Management Adaptati ono, D4. 2 ASystem Operation
busi ness intelligenceo; D4 . 4 AOpen Dat ao and
adaptations of prototypes that belonged to the first version of the iCity platform. But it was

hard to get a whole vision of the iCity platform through them, as it was arisen during the

second year of the project when other WPs had to work with the iCity platform.

To avoid this issue again, WP4 includes also inside this document the global vision of the
iCity platform, the whole status of iCity platform at the end of the second year of the project
(which is the evolution of the first platform prototype provided at M12) and the mapping of the
five prototypes D4.6, D4.7, D4.8, D4.9 and D4.10 with the different modules that compose
the iCity platform. Besides, these five committed prototypes that should be delivered by WP4
at M24 are also reported inside this document, and they can be found on the following
sections of the document:

T D4.6 ASystem Managersvdnt sAa@agHad i®&adn i n
D4. 7 ASystem Oper ateivsencloged ia phapder 6 o n

1
1 D4.8 "Datawarehouse & business intelligence-r e \néenclosed in chapter 7
1 D4.9 "Open Data-r e \stnclosed in chapter 8

1

D4.10 "SDKs-r e \s@nclosed in chapter 9

This unique document aims to document better the iCity platform, improving its

understanding and usability by other activities and work packages of the iCity project.

iCity Platform Prototype -rev Page 11
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2. Introduction

2.1 Purpose

The main objective of this document is to offer a global perspective of the platform, which will
allow the different stakeholders to know about the associated details of their areas of interest,
whilst keeping in view the global perspective. Also aims to reflect the current status of the
developments and the Platform at the end of the second year of the project

22 2 KI 0 Qigity Rl&f8rnP

Conceptually, iCity platform is an infrastructures manager that, by using the appropriate
interfaces, all ows the group of usersd develope
and unified way.

It provides an information and application services framework into which content through the
| ocal infrastructure sources are added and made

The 60pend pl atform i s regul at ed t hrough sep
user/developers and the data/infrastructure provider. The host city accepts no technical or
legal liability or responsibility between the partners.

iCity Platform Prototype -rev Page 12
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3. Overview of iCity Platform

7

31 A/ AGe LI FOGF2NNQ&a DSYSNIf 5SaONALIGAZY

From a high level perspective, a vision of the iCityp | at f or mb s cam becrdpliederedt ur e
as a set of components which interact with a central element, which is the core of the iCity
platform.

Conceptually this is shown in the figure below:

Developers

Core
Platform

anagement
System
-~

Infrastructures

Figure 1iCity Platform components

Using this concept as the starting reference, the following points will detail each one of these
components. This structure or top level model makes easy to the reader to focus in the
component in which heds most interested in.

The structure or model will enable the reader to understand for each defined part:

i Global definition T Associated architecture
1 The interaction points with the other areas.
9 Definition of the Access interfaces.

1 Environment of a user6 profile.

9 Current implementation stage.

3.1.1 CoreQ BAlatform Environment
3.1.1.1 Definition

The iCity platform core acts like a hub, connecting the city infrastructure with the software
developers who require access to the data and infrastructures. The iCity platform also
reports its status to a third area where the monitoring functions are performed, enabling

access for developers
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Developers

anagement
System

Infrastructures

Figure 2 Core Platform Environment

3.1.1.2 Dependencieg Relationships

The Central element of the architecture interacts with the other remaining environments such
as Developers, Management System and Infrastructures of the platform.

3.1.1.3 Access interfaces

As mentioned, the Central Core interacts with the rest of the platform areas. The existing
interfaces to communicate with those environments are:

1 With Developers Environment:

The central system provides developers a set of services and libraries that allow
them access to the information and also to the infrastructures management;

Developers and users have to initially access and register in the iCity platform via
an interface called Portal to enable its access and allow interacting with the
platform.

T h e r am thterface to access to the Open Data libraries and Open Data portal. In
this interface user can find all the information related to Open Data offered by
involved cities in the project.

T With Infrastructure Environment:

Infrastructures: Once an infrastructure is opened to iCity Platform by a city, the
communication between both objects can be integrated with the central system
through a set of entry libraries (in case of integration starts from the infrastructure
to the Core) or by using the interface which makes the infrastructure available. (In
case of integration starts from the Central Core to the infrastructure).

These two defined interface types provide global coverage to any type of
infrastructure that should be integrated in the platform. Each infrastructure acts
like a data source that might require its own specific version (using one of the two
models of integration described above), whilst some of them can be reused in the
future.
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1 Interfaces with Management System Environment:

- The Management System interacts with the different components of the central
element directly through the Operation System, in order to know the status of the
processes that conform the platform.

- In order to manage and know the status of each one of the components of the
platform and ensure the proper operation of it, the Management system collects
information from the components by using an own process called SAS and acting
like an elements administrator, informing about the events occurred in the
platform.

- This area is only accessible for administreé
from each city and iCity Platform administrators.

3.1.2 DevelopersEnvironment

3.1.2.1 Definition

The devel opersé environment wil/| all ow developer

The aim of this environment is to open the platform by using multiple methods and languages
in order to engage the largest number of developers interested in iCity project.

Core
Platform jJ™"

anagement

Infrastructures

Figure 3 Developer's Environment

3.1.2.2 Dependencieg Relationships
The developersdé environment interacts and operat

3.1.2.3 Access Interfaces

Developers will have access to the data or directly to the platform by previously registering in
the i City De wsngthefellowing intétfaces a |

1 Public portal (available at www.icityproject.com ):

iCity Platform Prototype -rev Page 15
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. '3
lc‘ty Opening-up public infrastructures in urban spaces

promoting the co-creation of services of public interest

THE PROJECT WHO WE ARE? SPECIAL INTEREST GROUP NEWS & EVENTS DOCUMENTATION CONTACT
November 2012 PRESENTATION TECHNOLOGICAL SOLUTION Ve
icityproject

This project is co-funded by: icityproject #ictyproject first year's
public documentation is avaiable @

ityproject. te you t
mgarrigap Es el @ickyproject RT
@citycampSCL: Hablando sobre abrir

il Movil Forum

Telefonica

Wl Smart City Expo &
World Congress.

Cips sanion infraestructuras @mgarrigap
* %o
w—. . T
Weare open h,vr(c‘muar::(:? en % i day of the @ictyproject 3rd
communities to *ax Consortium Meeting: ictyproject.eu

In today’s scene of restrictions and shrinking budgets, the need to identify new ways of
collaboration in the provision of services of public interest becomes essential to maintain its
quality in European cities. On the other hand, the growing societal demands ta open the public
information and public goods for its re-use opens new opportunities to explore other ways of 250 rply - rwess - favoree
offering public services that have been traditionally delivered by public administrations solely.

citizb Today we host the
@icityproject 3rd consortium meeting

October 2012
Join the conversation
June 2012 The iCity project aims at making a step forward in the co-creation of services of public
interest by third parties (developers, small and medium enterprises,...) that are pushing for
May 2012 their space as service providers in the urban spaces of Smart Cities. The project intends to iCity Project
develop and deploy an approach to allow these interested parties to create, deplay, operate
April 2012 and exploit services based in the use of available public information, digital assets and
infrastructures in cities. This represents a shift in the governance of cities and the concept |
upon which traditional public service delivery has been based. AW City Project I

wte qusta

Figure 4 iCity Public Portal

- Offers public information related to iCity Project.
- Links with the iCity Developers Portal and iCity Open Data Portal
9 Private portal ( available at http://icity-devp.icityproject.com):

icit Developer Network — o

HOME RESOURCES

Discover the iCity API

* Create an iCity app with your solution.
* Integrate to your secure infrastructure.
* Enable custom alerting to your mobile de:

n answered before signing up? Drop u

Figure 5 iCity Developer's Portal

- Allows the registration of developers.
- Guarantees secure access

- Manages workflows
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1 API REST: accessible through the iCity Developers Portal where it s possi bhlle to ob
the information about using the APl and main functionalities as well as keep updated of
its status. The main characteristics are:

- Based on standards
- ltcanbechosent he out put for mat Of¥®despondeSON, TXT,
- Includes next functions:

o Obtain information from all components (infrastructures, devices,
collections, ...)

o Obtain information about the latest data recorded and real-time data by
including some parameters

In order to guarantee security access, these methods will be available by registering into de

iCity portal (see Appendix I: iCity APl Functionalities)

1 Open Data Portal includes the following functions (http://opendata.icityproject.com/ ) :

@ic"lty Apps Dsta Mews Library ThePortal | Esmews

iCi 1
I‘ k\ Welcome to the iCity Open Data Portal !

l & & 3 The iCity project aims at making a step forward in the co-creaticn of services

1 & 0 F of public interest by third parties that are pushing for their space as service
\‘ '—, providers in the urban spaces of Smart Cities.
Search here for Data, Documents and Apps Search here for portal content

SEron I e 200 Fon

Browse through these categaries of data, documents and apps

e w 4 m 9 &

a O KX &m M W

W

- . s
=
Latest records E Recent Documents E] Recent Apps

Figure 6 iCity Open Data Portal

- Search for contents

- Catalog of contents
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- Publish new apps

3.1.3 InfrastructuresCEnvironment
3.1.3.1 Definition

The Infrastructures environment is where the iCity platform will be hosted on behalf of the
cities, wh e r e infrabtreictute avitl lael storédOwaitle sei@ices provided back to the
cities for local geographic dissemination to developers and users.

Developers

Co re anagement
Platform J™"

Figure 7 Infrastructures' Environment

3.1.3.2 Dependencieg Relationships

The infrastructure environment interacts with the core platform only.

3.1.3.3 Accesdnterfaces

Each of the infrastructures may have different access interfaces or even not have any. In the
latter case, the core will provide an input interface to perform integrationcal | ed A UNni ver
connectoro that wild.l b e o friecor wilbfacittatenthemntegratiano n . T h i

of new open infrastructures in a standard way.

To enable these infrastructures inside iCity Platform, there is available an administration
Portal to manage all the information related to the new connected infrastructures as well as
the definition of policies and rules of use. This portal will interact with iCity developers Portal,
managing the access to the cities infrastructur e

an API interface developed that will be available soon.
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With these both definition of interfaces will be covered all requirements related to

infrastructures management.
3134 LYLX SYSyidldAaz2yQa {{iF0iS® w2l RYI LJ

Currently, there are some O060pend infrastructure:
integration for the cities. Each city provides a number of n e w 6 hfrastudiures that will be

progressively incorporated into the platform.

3.1.4 Management System Environment (Administration)

3.1.4.1 Definition

All systems and service provision requires management and monitoring in order for the
environment to be measurable to give a consistent service and level of quality so the

developers and users have a guaranteed SLA.

The proposed management system provides the following functions at this stage of the iCity
platform:

- An Administration portal allows the edition of the configuration parameters related to
events and alarms of the monitoring module. Also, it manages the different users and

groups of the System Management.

- A Monitoring module checks different components of iCity platform like element
status, hardware status, network status, services monitoring, threshold alarms and

spatial alarms.

3.1.4.2 Dependencis¢ Reldionship

The Management System environment only interacts with the Core Platform

3.1.4.3 Access Interfaces

This system has a graphical user interface as follow:
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Zenoss’ DASHBOARD INFRASTRUCTURE ~ REPORTS  ADVANCED ; senour B

Event Console History  EventClasses Event Manager Page Tips

V(@ J{:taJ{ V)] + [ setect-flexport- J{ conngue

Ui

@  SMARTCITY.S.. isatapsdg.. [Statusipl. 41-0913:42:01  1241812:05:38 11150 Interface operationally: Down
W SMARTCITY-S.. zenwin (StatusWmi  11-26 11:38:31  121812:09:52 31708  Could not read Windows services (NT_STATUS_ACC...

Zenoss‘ DASHBOARD EVENTS  INFRASTRUCTURE - ADVANCED

| Basic J
Q

/Ping Production

4 REPORT CLASSES (19) 25; 3
4 @ Device Reports (2) ) REGIC /CIM/WMI VMware Virtual Platform Production
REGIO SR /CIM/WMI VMware Virtual Platform Production
/Server/Windows .1.3.6.1.4.1.311.1.1.3.1.2 Production|
=] Ping Status Issues JCIM/WMI VMware Virtual Platform Production

=] SNMP Status Issues

/Server/Windows .1.3.6.1.4.1.311.1.1.3.1.2 Production!

Figure 8 Management System Environment

3.1.4.4 UseK R@Arofile

The user of this environment is an administrator user or an operator role. The administrator
user is responsible for managing and monitoring the whole iCity platform.

Additionally, the system enables access to external users in order to provide customized

monitoring service.
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4. iCity Pl at f drchitéciure

4.1 Introduction

The main purpose of this section is to offer a clear view of iCity platform that is closest to the
overall project overview in order to make more understandable the architecture to technical
and non-technical users by using an understandable block Scheme and its functional

modules.

The idea is to change the first prototype architecture with a new one designed by modules

implemented with a simple

blocks schema, which includes all the necessary modules to

perform the environments described in the previous section.

Open Data

Platform

External
Orchestration
Service Sync

External

External

External

riC'ity Compon'q‘nts

Barcelona

External Users Internal User Developers

‘ g 5 \‘,:ﬂ
4 -ese“tation

London

q E] E Security and Control access
__) 29 —
() =
cDG C®
T3 Weatherstation ] oy Core Platform Manager Monitoring
Layer

—_— Infrastructures Connectors Layer
COBO

Transport Layer

Infrastructures

Figure 9 New architecture version

The following points describe each one of the modules that conform the iCity Platform.

External Users Internal User Developers

. : —

iCity
Platform

Security and Control access

Core Platform Manager Monitoring
Layer

Infrastructures Connectors Layer

Transport Layer

Infrastructures

Figure 10 iCityd #érchitecture Blocks

4.2 Presentation- Access Layer (Portals)

This module includes the

portals which allow different users and applications to use,

manage, monitor and control any object from infrastructured kyer:
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B
29
=]

o

\ ‘anager

Access Layer (Portals)

Monitoring Public App

Manager
Portal Manage Portal Portal Portal Store

g';i: Developer Infrastructures

Portal

Figure 11 Presentation- Access Layer

1 Open Data Portal: This portal gives access to any developer to the Open data
and explains how to use it.

1 Developers Portal: iCity Developers Portal provides developers the initial access
and registration and a set of services and libraries that allow them accessing to
the information and also to the platforms management.

1 Infrastructures Manage Portal: This environment enables the infrastructured s
manager to add, remove or edit any infrastructure included in iCity platform.

1 Monitoring Manager Portal: The aim of monitoring is to provide a portal that will
provide users the access to this functionality available inside the platform to
different users. With this tool you can get specific information about the current
use of each component of the platform.

1 Public Portal: Public portal offers all the information related to the iCity Project
and also includes the links to redirect to the different portals mentioned above.

1 App Store: The App Store provides a portal to access to all applications
developed for iCity project for being used by end users.
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4.2.1 Open Data Portal

The iCity Open Data Portal® is an instance of the Open Data platform developed by
Fraunhofer FOKUS in its previous projects, which was customised in the iCity project and
integrated with the open data platforms of the cities involved in iCity. The details on that are
presented in the section 7 of this document.

The first version of the Fraunhofer Open Data platform was developed by Fraunhofer
FOKUS during the course of the EU Open Cities project (http://opencities.net, Grant
agreement: 270896) and it was published under the AGPL version 3 license.

@i(:ity Apps Data News Library ThePortal | Lsgain

l‘ L\ Welcome to the iCity Open Data Portal !

. - - - The iCity project aims at making a step forward in the co-creation of
| & B | N services of public interest by third parties that are pushing for their space

\‘ ', as service providers in the urban spaces of Smart Cities.

Search here for Data, Documents and Apps. Search here for portal content.

Q Search in News and Portal

Browse through these categories of data, documents and apps

@ w 4 m v H
il

jucation and Science | Environment and Climate

(88)

s

Infrastructure, Building
and Habitation

(110

Figure 12 Homepage of the iCity Open Data Portal

The platform offers an integrated solution for publishing open data. It provides a data portal
(i.e., the user front-end) and a data registry. Furthermore is offers a Content Management
System to maintain static content and a blog-like news section. The latest version of the
platform was developed only with a German user interface, which was extended with the
support of English in the iCity project. The primary benefit that the platform offersi s a-
stop-s ho p 0 e x p e ring thedewelopenanadb novel third-party applications. Application
developers have a consolidated view on all of the open data available that has been
catalogued, and allow navigating, identifying, accessing and using data of interest. The

! http://opendata.icityproject.com/
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pl atfor mbés main functions |l i ke viewinpgsaand

accessible without registration, thus for guests. The user can access the data via several
channels. Starting from the homepage he/she can directly access one of the categories (e.g.
Education and Science or Health) and browse the associated datasets. On the homepage as
well, users can find a search input field to search for keywords within the data catalogue (see
Figure 12). Another possibility is to navigate to the data catalogue view (or the app view) and
browse the datasets from there (see Figure 13jError! No se encuentra el origen de la
referencia.). The datasets can be filtered by several filter categories (Categories, Authors,
Keywords, Formats and Licences) and can be sorted by relevance, name or update date. In
this view as well it is possible to enter a search term.

Figure 13. The Data Catalogue View

Each dataset is provided with a detail view to browse the full data of it (see Figure 14iError!
No se encuentra el origen de la referencia.). All metadata and resources are displayed in
this view. In addition registered users have the option to comment and rate on the dataset.
The metadata includes a description, license, date, categories and keywords.
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