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The Future Internet Public-
Private Partnership (FI-PPP) =

/ Smart Cities

o Goal: capture new opportunities derived from —
Future Internet technology trends Rebiitjiad

Logistics

e-government

= Broadband connectivity, loT, Cloud, Big Data, etc
o Approach: boost innovation by fostering industry-
driven ecosystem /
= Generic Platform (FI-WARE)
= Industry-specific platforms and trials (‘Use-Cases’)

1
H eHealth J
= Broader community of developers and entrepreneurs /
EC provides half of the funding:
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FI-WARE: Targeting developers

needs

Connect apps to the physical world

Manage open data at large scale
and transform it into knowledge

Benefit from open innovation
(crowd-sourcing, apps composition)

Reach target users, monetize

Ensuring Privacy, Security and Trust

Take the most of infrastructures while
L keeping costs lower and under control

access from everywhere, adapt to
devices
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10T-M2M Enablers

Built-in

Data/Context Enablers = APIs & tools

Composition Enablers

Integration and

Business & Delivery Framework
(revenue-share, cross-selling, ...)

Security Enablers

Advanced Cloud Enablers

A

Enablers easing interface to Network
and Devices

FI-WARE Base

o

Application Development
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FI-WARE: Major Technical Chapters
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FI-WARE Generic Enablers (GEs)

o A FI-WARE Generic Enabler (GE):
= set of general-purpose platform functions available through APIs
= Building with other GEs a FI-WARE Reference Architecture

o FI-WARE GE Specifications are open (public and royalty-free) IL
o FI-WARE GE implementation (FI-WARE GEi): r
= Platform product that implements a given GE Open Spec

= There might be multiple compliant GEis of each GE Open Spec . T|
Available FI-WARE GEis published on the FI-WARE Catalogue =

o The FI-WARE project will deliver at least one reference
implementation of FI-WARE GEs: ¢

= Based upon results of previous R&D projects - ! b
= Publicly available Technical Roadmap updated in every release # L 1

= Licensed with no costs within the FI-PPP program 7 A 3 %

u

Commercialized under FRAND conditions or license as open
source

FI-WARE Based Application Development
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FI-WARE Instances

o Future Internet Applications run on top of “FI-WARE Instances” that are
built by “FI-WARE Instance Providers” upon:
= selection of FI-WARE GEis (products) from the FI-WARE Catalogue
= assembly of selected FI-WARE GEis with proprietary added-value products

Future Internet App

FI-WARE Catalogue
; I \

FI-WARE Instance

assemble.“ -
Ssa

1
FI-WARE GE implementations propietary product
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FI-WARE major differential features

« Federation of infrastructures (private/public

Cloud C:,D regions)
=

« Automated GE deployment

« Complete Context Management Platform
Integration of Data and Media Content

« Easy plug&play of devices using multiple protocols
« Automated Measurements/Action <->Context
updates

« Visualization of data (operation dashboards)
« Publication of data sets/services

« 3D and AR visualization of context
* Advanced middleware

« Security Monitoring
« Built-in Identity/Access/Privacy Management
e WERE

* QoS across datacenters (OpenFlow) 0 PE N
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FI-WARE Objectives
(to UFU and USP)

Create the conditions, at each region where the FIILAB is deployed, to
support the development of innovative services and applications by local
entrepreneurs

Explore FI-WARE Generic Enablers (GE), and Specific Enablers (SE) in
order to reduce the time to market of these new services and applications
Deploy FI-Lab Nodes in Brazil, creating the conditions for entrepreneurs
to reach the market

Collaborate with Future Internet initiatives fostering the use of technology
that may help to provide a better living

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

Dissemination Model

Focus on the region’s potential business models, according the local
context and ecosystem
Each FIILAB will have the participation of four stakeholders of the
innovation process:

m Higher Education Institutes (HEI)

m Start-ups and Small and Medium Enterprises (SMES);

= Incubators and Accelerators

= Funding agencies and financing entities.
Explore opportunities regarding Smart Cities, Internet of things, Mobile
devices and Applications

FI-WARE Based Application Development
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FI-WARE Architecture

o http://fforge.fi-ware.org/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Architecture
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FI-WARE loT-M2M & Context/Management altogether

Applications
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FI-WARE Based Applications

o Based on challenges to developers, FI-WARE fosters the creation of new
services and applications that uses FI-WARE architecture

o Some example of applications that are based on FI-WARE enablers
= http://www.fi-ware.org/challenges/
= http://www.fi-ware.org/category/events/challenges-events/
m http://www.fi-ware.org/tag/challenges/

FI-WARE Based Application Development 14
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Sample Application
FI GUARDIAN

Monitor for adverse events
o Created by VM9, an SME from Nova Friburgo, Brazil
o Short Presentation
m https://www.youtube.com/watch?v=UKfHfZRbZZA
o Winner at the FI-WARE contest held at Campus Party 2014 in the Smart
Cities category. Prize 75K €
m http://ec.europa.eu/digital-agenda/en/news/finals-fi-ware-challenges-campus-
party-2014-brazil

FI-WARE Based Application Development 15
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FI-GUARDIAN
Building BIOCKS o e

o Based on several generic o -

enablers
Soclal SOS ond
Collobaration Ponic Request
Fl- WARE Plataform

Fl-Guardian
Smart Monitor for Adverse Events

Tecnologios F-LARE

Qoion WE L. @  zeA

w SSEETOUCOM 10D Doto Object Store S3C

[ ! I
e Viskoe e
Mansaging Martnzoing
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FI-GUARDIAN
Architecture Overview

FI-WARE Based Application Development 17
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FI-WARE
Resources

o Base Site
m  http://www.fi-ware.org
o FI-WARE Enablers Catalog
m http://catalogue.fi-ware.org/enablers
o FI-WARE E-Learning Platform
m http://edu.fi-ware.org/
o FI-WARE LAB
m http://lab.fi-ware.org

FI-WARE Based Application Development 18
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Publish/Subscribe Context Broker -
Orion Context Broker

o Catalog

m  http://catalogue.fi-ware.org/enablers/publishsubscribe-context-broker-orion-context-
broker

o Documentation
m  http://catalogue.fi-ware.org/enablers/documentation-25
o E-Learning Platform
m  http://edu.fi-ware.org/course/view.php?id=44
o Long video tutorial
m  https://www.youtube.com/watch?v=tzjCA1Uhhe8
o Programmers Guide

m https://forge.fi-
ware.org/plugins/mediawiki/wiki/fiware/index.php/Publish/Subscribe_Broker_-
Orion_Context Broker - User_and_Programmers_Guide

o Quick Start

m  https://forge.fi-
ware.org/plugins/mediawiki/wiki/fiware/index.php/Publish/Subscribe_Broker_-
Orion_Context Broker - Quick_Start for_Programmers

FI-WARE Based Application Development 19
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Context management

o Context Management in FI-WARE is about management of Context
data (aka Context Information)

o Context Information is always relevant to “entities”, although entities
can be anything (applications, users, things, ...)

o Orion Context Broker intermediates between context producers
and context consumers

Orion Context o
Broker Applications

CHCD

Slides prepared by Fermin Galan Marquez (fermin@tid.es) Telefénica 1+D

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.
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Orion Context Broker in a
nutshell

Orion Context Broker Context
Consumers
Context \\4 H_query .
Producers QO eenne - 1026
date ti
update .

1026

update —'—’

>
E
<
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NGSI API

o Based on Next Generation Services Interface (NGSI), published by Open Mobile
Alliance (OMA)
= http://technical.openmobilealliance.org/Technical/technical-information/release-
program/current-releases/ngsi-archive

o REST API (XML & JSON rendering)
o Additional “convenience” operations to ease some operations

Context Availability Management (NGSI9) Context Management (NGSI10)

* Register context sources (registerContext) * Update context information (updateContext)

e Search for context sources *  Query context information (queryContext)
(discoverContextAvailability) +  Subscribe to context information notifications

» Subscribe to context sources availability (subscribeContext, updateContextSubcription
notifications (subscribeContextAvailability, & unsubscribeContext)
updateContextAvailabilitySubcription & 22

unsubscribeContextAvailability)

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.
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The NGSI information model

Orion metadata: ID, location
Custom metadata

Meta-data

Context Element Context Element attributes

) “hach + Name . Name
. En:!tled e * Type * Type
ntityType 1 n « Value . Value

| A
[ \ |

Electrical Regulator ) % H et
T FF #* = severity batteryCharg electricPotential

Issue206 e
-
Issue207 } {
- [—
Issue208 . ."
Issues N N illuminance
presence location  Timelnstant
Technicians

Node Lamps Vans

FI-WARE Based Application Development
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Entity Creation (Request)

o Using an updateContext
XML JSON (since release 0.9.0)

(curl localhost:1826/NGSI1@/updateContext -s -5 --
header 'Content-Type: applicatien/xml' -d @- |
xmllint --format - ) <<EOF
<?xml version="1.8" encoding="UTF-8"2>»
<updateContextRequest>
<contextElementlist>
<contextElement>

(curl localhost:1826/NGSI18/updateContext -s -5 --header 'Content-
Type: application/json' --header 'Accept: application/json’ -d @- |
python -mjson.toel) <<EOF
{

“contextElements™: [

"type": "Room"

3 _n - _n " ]

<E?§;§gigm:¥$§é>Rnﬂm isPattern="false"> “ispattern”: "false”,

</entityId> ";it;ibEE::‘%-J[

<contextAttributelist> °
<contextAttribute>

"temperature”,

<name>temperature</name> “centigrads”,

<typercentigrade</type>

<contextValue>23</contextValue> 23
</contextAttribute> 3
<contextAttribute> { " -
e pressure”,
<typermmHg</type> wymluet: "728"
<contextValue>720</contextValue> :
</contextAttribute> }
</contextAttributelist> 3 I

</contextElement>
</contextElementlist>
<updateAction>APPEND</updateAction>
</updateContextRequest>
EOF

1.
"updateAction™: "APPEND"

EOF

FI-WARE Based Application Development 24
Prof. Flavio de Oliveira Silva, Ph.D.

10/14/2014

12



Entity Creation (

Response)

o Using an updateContext
XML

<?xml version="1.8"2>
<updateContextResponse>
<contextResponselList>
<contextElementResponse>
<contextElement>
<entityId typ
<id>Rooml</id>»
<fentityId>
<contextAttributelist>
<contextAttribute>
<name>temperature</name>
<typercentigrade</type>
<contextValue/>
</contextAttribute>
<contextAttribute>
<name>pressure</name>
<type>mmHg</type>
<contextValue/>
</contextAttribute>
</contextAttributelist>
<fcontextElement>
<statusCode>
<code>280</code>
<reasonPhrase>0K</reasonPhrase>
</statusCode>
</contextElementResponse>
</contextResponseList>
</updateContextResponse>

Room” isPattern="false">

JSON (since release 0.9.0)

"contextResponses™: [

"contextElement”: {
"attributes”: [

"temperature”,
"centigrade”,

1.
¢ B W, oW .
name pressure”,
“type": "mmHg",
wyaluet:
b
1
"id": "Rooml”,
"isPattern”: "false™,
“type": "Room”

260",
"reasonPhrase”: "OK"

FI-WARE Based Application Development 25
Prof. Flavio de Oliveira Silva, Ph.D.

Query Context (

request)

(curl localhost:1826/NGSIl@/queryContext -s -5 --
header 'Content-Type: application/xml' -d @- |
xmllint --format -) <<EOF
<?xml version="1.8" encoding="UTF-8"?>
<queryContextRequest>

<entityIdList>

<id>Rooml</id>
</entityId>
<fentityIdList>
<attributelist/>
</queryContextRequest>

| <entityId type="Room" isPattern="false">

JSON (since release 0.9.0)

(curl localhost:1826/NGSI1@/queryContext -s -S --header 'Content-
Type: application/json' --header 'Accept: application/json' -d @- |
python -mjson.tool) <<EOF

{

"entities": [
“typs": "Room”

"isPattern”: "false”,
"id": "Rooml”

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

26
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Query Context (response)

<2xml version="1.8"2>
<queryContextResponse>
<contextResponselist>

<contextElementResponse>

<contextElement>

<entityId type="Room” isPattern="false">

<id>Rooml</id>

</entityld>

<contextAttributeList>

<contextAttributes

<name>temperature</name>

<type>rcentigrade</type>

<contextValue>23¢/contextValue>
</contextAttribute>

<contextAttribute>

<name>pressure</name>
<type>mmHg</type>
<contextValue>728</contextValue>
</contextAttribute>
<fcontextAttributelist>

</contextElement>
<statusCode>
<code>280¢/code>

= h
</statusCode>

ase>0K</rea

</contextElementResponse>

</contextResponselist>
</queryContextResponse>

JSON (since release 0.9.0)

"contextResponses”: [

"contextElement”: {

"attributes”: [ H
"name": "temperature”, ]
“type” igrade”, :
“value”: "23" :
1. :
i ., H
name ]
“type :
“value d
} |
id Room1

“isPattern” :
“type”: "Room” ;
"statusCode” i
“code™: "20@" :

“reasonPhrase”: "OK"

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.
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FI-WARE Context/Data
Management Platform

OMA NGSI-9/10

Distributed
Context
Sources

Applications

Processing/Analysis

Algorithms

Gathered data is
injected for
processing/analysis

Data generated either by CEP

or BigData is published

Gathered data injected
for CEP-like processing

v

Programming of

rules

Complex Event Processing
(PROTON)

&

)

BigData
(COSMOS)

1

Processed data is
injected for
processing/analy
sis

\ Context/Data Management Platform

Direct
bigdata
injection

FI-WARE Based Application Development
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How Orion fits in the FI-WARE

overall platform

BigData Open Data
ETL Processing publishing

N

Short-term
historic data

Big Data

City Services II —n Service
. orchestrator |
Context

GIS Adapters

Context Broker

[ loT Bro;er & Config Management ]

(from sensors to things)

CKAN

wyny 2 Al

7 Bununodoy

Media Streams
Processing

Buijig 7 uswAed

( loT Backend
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content measures / Ll
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29

loT/Sensor

FI-WARE Based Application Development
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Orion in LiveDemo application

Browser widgets

Object Storage Wirecloud (javascript runtime) i |
er

_Wirecloud (server) |

Ticket Management Context Broker History

| Cosmos | CEP
' _'_

NGSI loT
FI_| ‘g1 Adanter
LapD 10T Backend Device ]
‘ 2
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Application Mashup - Wirecloud

o End-user Ul development by using Widget and Mashups

o Widget

A small application or piece of dynamic content that can be easily placed into a web page
Often encapsulate a Web API (directly or through an operator)

Can be easily embedded into webpages (HTML snippets)

"Mashable" widgets generate/consume events, so that they can be wired together to create a
lightweight application mashup

= This requires a widget platform
o Mashup
Lightweight application combining data, services and Uls from multiple sources
Developed by either IT or business staff, as well as by end users
Created in hours or days, not months
Uses a Web Oriented Architecture (WOA)
Often relies on internal + external web services (Web APIs)
Done at data, logic and/or presentation layers

FI-WARE Based Application Development 31
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Widgets and Mashups

o Widgets o

Tasks | Calerclr b |
Task Duein  Done? -
Compette iesach TRl < At 20
Frst ra R8P e w 0= Sun Mon Tue Wed The fn  Sat
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=

/ Jsoriano / Technicians Dashboard =
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Mashups and Operators

o1 Operators represents functionality managed at the presentation layer
o Empower the user to create data mashups (Access + Transform data

sources) by piping + Web API wrapping
o Enhance widget functionality by wiring them each other

3 _——
[ = - ee—— ¥
O Lo imassuplah S-waneu rata- fersande W Cmusmediatyies «warkspace +Dom=

&" Fl- Cload  Siom r— {0y it Fermiecies
. R

/ rafa-fernandez / My multimedia / wiring

° x
© ptBox ™ YouTube Browser R
P—.

i

AL = Toema and Conctons s~ s Perceal Dsta Prosecion Poicy

FI-WARE Based Application Development
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Application Mashup - Wirecloud
Resources

o Catalog
m  http://catalogue.fi-ware.org/enablers/application-mashup-wirecloud
o Documentation

m  http://catalogue.fi-ware.org/enablers/application-mashup-wirecloud/documentation

o E-Learning Platform
m  http://edu.fi-ware.org/course/view.php?id=53

o Short video tutorial
= https://www.youtube.com/watch?v=yzQqstBAUeo

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.
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Setting up your virtual
infrastructure using FI-LAB Cloud

Introduction to FI-LAB Cloud Hosting
Deploying your first VM

Deploying components for your application
Object Storage API

Reference Information

OoOoOooano

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

FI-LAB Cloud Hosting

Your Applications

= OPENSTACK

OpenStack Dashboard

Zompute MNetworking Storage

OpenStack Shared Sorvices

Standard Hardwzre

FI-WARE Based Agglication Development
Prof. Flavio de Oliveira Silva, Ph.D.
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FI-LAB Cloud Hosting

Create your account in lab.fi-ware.eu
Enter in the Cloud Portal

Create your keypair (private/private key)
Deploy your instance

Add a public IP

Open ports to the VM

OO0DoOoOooan

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

If you do not have it or forgot it,
sign up or request for a new one.

—~

Enter your email and password
@ FI-! Chet S Mwhen s skden to access to the FI-LAB.

FI-WARE Based Agplication Development
Prof. Flavio de Oliveira Silva, Ph.D.
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% MINGW32:~/Desktop =

FI-WARE Based Application Development

Prof. Flavio de Oliveira Silva, Ph.D.

Deploying components for your

application
« Deploying applications and not only Servers.
* Ad hoc installation (not template usage).

¢ Managing applications in Servers (install, uninstall, configure, snapshot.

« Deploying different environments for that applications.

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.
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Deploy example

Blueprint template: fiwarel

Servers:

&,

Tier 1: Tomcat

Server: Server:

Tier 2: Context Tier 3:
Broker MongoDB

* Blueprint Template: platform
specification to be deployed.

 Tier: Each kind of software and
server to be deployed.

« Each Tier can be deployed in one or
several servers (e.g. tomcat, 2-5
servers).

Blueprint Instance- Deployed in the
testbed.

45,

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

Demo

(@)FI-E}HRE Cood S Mashop  Acount  Helplinks

Blueprint Templates
Project

0 MNome =
fermandelopez v

Irstorces
Images
Flavers

Oy Fermandallope:

T T T

Description = 1
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Create Blueprint

Hame * Description

DemaSantasder Framhere you can create o new tlueprint.

Description *

Desplicgue o an blueprint con 2 capas. You should introduce the

ety . -

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

Demo

Blueprint Templates
[ Actens -]

Nome - Description = Tiers

DerroSortonder Despliegue de un biuepring con 2 copas. ']

To add new Tier, press

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.
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D e m O After press “Add Tier” you see
this windows to define

Add Tier
Name *: | TierApache
Flaver *: | ml.small (1VCPU/ 10GB Disk / 2048MB 5
Image *: | chef_aware o

Icen: | hitp:fupload wikimedia org/w m
Keypalir: | keypairfla o
public P & . .
You must define a Keypair

Software in Tier Software in Catalogue
MONQOS 2.2.3

tomcat &
mysqgl 1.2.4
nodejs 0.6.15
tomecat &

Install software pressing
*Mandatory fields. Cancel
L&
FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

- O
| roier
You should specify the I . =
maximum, minimum and current 0 Name ": TieiMySQL
Flaver *: | ml.small (1IVCPU/ 10GB Disk / 2048MB &
Image *: | chef aware v
lcon: | hitp:f/www.siliconweek es/wp- m
Keypair: | keypairfla -
puslic p: &
Software in Tier Software in Catalogue
MONQos 2.2.5
mysql1.2.4
mysql1.2.4
nodes 0..15
tomcat &
* Mandatory fields. Cancel
‘|
FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.
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&H- Sk Gom
0 =

Lourch Tomgioke

Clona Temgike

Descrigtion

D shanm s s s e e B o

Press “Action” and select
“Lauch Template” to launch
the Instance.

' FI-WARE Based Application Development

Prof. Flavio de Oliveira Silva, Ph.D.

Demo

Launch Blueprint Instance

Name * Description
Demotantanderinstance From here you can launch a new blueprint instance.
Description * You should specify the “Name”
La instancia correspondiente al template creado andgslesciiptiongion
pondiente &% 1am RigiE : your blueprint.

Cancel Launch Blueprint Instance

* Mandatory fields.

' FI-WARE Based Application Development

Prof. Flavio de Oliveira Silva, Ph.D




Demo

Blueprint Instances

Naome =

DemaSantanderirstonce

[ cors |
Description « Tlers « Stalus v

La instancic correspondiente ol template creade. 2

_ —

Dmciyrg | tam

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

Demo

Blueprint Instances

Nome

DermoSontendordratonce

iorcn e iogrri [l pcrers |

Description = Tiers v Status v

L apor o 2
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Blueprint Instances
Lounch How iuoprict. i sctces - |

Nome « Description « Tiers Status

derinatonce Lo rstoncia cormespondiente of templote creada. 2

Pressing the name you can

see the tiers of this blueprint. Finally, if all was ok.
R

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

Ooud Store Mashup  Account Helpinfo {0y Fernando Lopez

Blueprint Instances / DemoSantanderinstance

Back toinstances.

Software in Tier

tomeat &

" Press it to get information
of xour server. _
. etware in lier

mysql12.4

Info: Connected o project fernando-opez (ID00C

FL-WARE Web Services LLC or ts offiates ©2012 - 2013, Al rights reserved  Sitet

FI-WARE Based Application Development
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Instances

Overview Log VNG

Info Specs IP Addresses

Hame:! DwnSrlmrlmlwe TierApache-1 RAM: 204808

D: 265 feda-AR VCPUs: 1WCPU

Stotus: ACTIVE Disk: 0GB

Security Groups Meta Volumes

1 DermaSantander_0000000000000000000000, . Key name: keypal N velumes attoched,
Image Name: o

Installed Software E3

torcat & INSTALLED

FI-WARE Based Application Development
Prof. Flavio de Oliveira Silva, Ph.D.

= Apache Software Foundation
http://www.apache.org/

If you're seeing this page via a web browser, it means you've setup Tomcat successfully. Congratutations!
As you may have guessed by now, this is e default Tomcat home page. it can be found on the local Slesystem at:

SCATALINA HOME.webapps/ROOT/index.html

whele 'sc.s\m_m HOME" is the root of the Tomcat installation directory. ¥ you're seeing this page, and either a user
Tmlzt. ar)‘nu're wha hasn't got hisher sefup quite right. Pmdmgme latteris nerzse please refer to the
TanuztDDc:. "venta‘m for i ion i is found in the INSTALL file.
NOTE: For security reasons, using the manager webapp is restricted to users with role "manager”. in sCATALTNA ¢
Included with this release are a host of sample JSPs (with i source code), it ion, and an i guide to
web applications.
Ji ilable at " siter

+ users@tomcat.apache.org for general questions related to configuring and using Tomcat
. org for i Tomeat

Thanks for using Tomeat!

Powered by
TOMCAT
Sendets Examples Copyright © 1999-2011 Apache Software Foundation
JSP Examples "All Fights Reserved
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