FIWARE tutorial — First steps m
Budapest, Hungary, 26! November 2014 g

Sandor Laki, Jozsef Stéger, Gergé Gombos
Wigner Research Centre for Physics
Contact: laki.sandor@wigner.mta.hu

FILUHRE 02 FIWARE Lab

OPEN APIs FOR OPEN MINDS Spork yourimagination
«? FIWARE Ops

Easing your operations
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http://www.fi-ware.org
http://www.fi-ware.org
http://lab.fi-ware.org
http://lab.fi-ware.org

Understanding FIWARE (Open Standard Platform)

(advanced OpenStack-based Cloud + rich library of Generic Enablers)

& FILARE

OPEN APIs FOR OPEN MINDS —=nidh
Driven by
implementation

ensured
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FIWARE Generic Enablers (GEs)

A FIWARE Generic Enabler (GE):
set of general-purpose platform functions available through APls
Building with other GEs a FIWARE Reference Architecture

FIWARE GE Specifications are open (public and royalty-free)

FIWARE GE implementation (FIWARE GEi): ‘
Platform product that implements a given GE Open Spec . ' l

There might be multiple compliant GEis of each GE Open Spec

One open source reference implementation of each
FIWARE GE (FIWARE GEri):

Well-known open source license
Publicly available Technical Roadmap updated in every release

_ ‘ S
A
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Available FIWARE GEis, GEris and incubated enablers are
published on the FIWARE Catalogue
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http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Architecture
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Architecture
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Architecture
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Summary_of_FI-WARE_Open_Specifications
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/FI-WARE_Technical_Roadmap
http://catalogue.fi-ware.eu/

FIWARE major differential features

Federation of infrastructures (privatg
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

 Easy incorporation of advanced 3D and AR features
» Visual representation of context information

* Security Monitoring
* Built-in Identity/Access/Privacy Management

» Advanced networking (SDN) and middlewar
* Interface to robots




Ecosystem and platform: two tied concepts
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Easing your operations
OPEN APIs FOR OPEN MINDS
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https://www.youtube.com/watch?v=2VLhO07LJfg

Extending the FIWARE Lab offering for
service providers and developers .0 Fi Lab

~ Origin nodes
® Nodes selected by Open Call

% Wiireless access

D Customer devices

6 User community
< Cloud

Q Energy measure
Sensor network
@ Open data

@ Media services



https://www.youtube.com/watch?v=2VLhO07LJfg

A live instance of FIWARE Not only platform, tools...this is
available to developers for powered by data!

free experimentation
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Modularity; integration with legacies

Domain-specific platforms = FIWARE + specific enablers
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FIWARE — Getting started & FILARE

OPEN APIs FOR OPEN MINDS

Cloud portal: https://cloud.lab.fi-ware.org

0% FIWARE Lab

Spark your imagination

GE/GEri catalogue: hitp://catalogue.fi-ware.org/enablers

FIWARE

Easing your operations

Open data sources: htips://data.lab.fi-ware.org/

Mashup framework: htips://mashup.lab.fi-ware.org

FIWARE Academy: htip://edu.fi-ware.org/

L1 help desk:
SE catalogues: fiware-lab-help@lists.fi-ware.org

E-Health: http://cataloque.fi-star.eu/enablers

Media & content: http://mediafi.org/catalogue/

Transport and agrifood — FISPACE: htip://dev.fispace.eu/doc/wiki/Home

Manufacturing: http://www.fitman-fi.eu/phase-iii-package/information-for-phase-iii-
bidders

Smart Energy: hitp://finesce.qgithub.io/

’ E FILARE
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Live FIWARE
Tutorial

1. start auction
11. stop auction

10. add a new row to the table & update output textbox
17. update Winner output textbox

WireCloud front-end

2. auction.state=started
12. auction.state=stopped

9. notify — if MaxBid changed
16. notify — Winner entity changed

5. send a bid

User application

Orion Context Broker GE

Auction DEMO
Context Broker GE - Orion

Complex Event Processing GE
— Proton

Web mashup GE — WireCloud

3. notify - auction.state has changed
6. notify - new bid
13. notify — auction.state has changed

8. notify - MaxChange event to update MaxBid entity
15. notify = Winner event to update Winner entity

Proton CEP GE

4. Auction temporal context

launched

. Process each incoming bid event,
calculate the maximum bid and generate a

MaxChange event with the current

maximum value and the userid.

8%, Forward MaxChange
event to the.W| nner event /44 auction temporal context
processing agent

g [stopped, generate a Winner event

with the winner’s id and the -

maximum bid. ‘Ow F I H | \JQL H Hi




LET’S GO TO...

FIWARE Lab (http://lab.fiware.org)

o
O;o FILWARE Lab cioud Store Mashup Account Help&info

B Click an the links to see the FIWARE video tutorials

Cloud Store Mashup Account
Bueprint
Biueprint Templates let you quickly create a template from which

0 DUlka your applicarion

You can specify the software you need in the Tier Templates and
easily deploy all the instances with one click

@m Help? @m.rr GEs 'Q FIWARE Lab nodes ®e!l.eurninn

Ask 3 question See our Catalogue. Learn about FWARE Ops. Train yoursell.
The challenges are closing Twests ¥ Potow
EOSTED APRE. 27 Jord By ADMIN IMPACT scc 12 Sap

SIMPACT mot

The Smart Society Challenge and the FI-WARE Excellence Award are nearing the deadline. After an
W ur o oonder OF &N entrepneneur,
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STEP 1:

VM provisioning

Lowrch brsfonoes.

Do of
Sy ———. T — “w -
Images | ER 2 Acoes & fecuty B 3L Metwicig S 4. FoslCivo
P me . Desscr g Licr
. ety Fe Selols Tor dar e a1
P W Solum = Wearslny v T . A i S ST s
’ - el W T e et s el
L ¥ W ok
. e Flawor Detoals.
o e w - b by =ty
’.)
P s e il »
it ]
SEu e eLt
- . - — b
- = #dw
- - e il
il o =< - -
. Mol
= fi-ware
' . - a1 * Wy e - =B
' Instances
i Tvabaw o Mawie w W Address v e v Keypos = Malus = Timly + EX%Fulards .
i i ~ L vl W PO
1 d g BInInE el B R | | TR | 20 D TTET S
e lig
T AR | | R | N e LT CEE | e—
Lounch Instonces
Il R | | WO | 0 e HLTORE - P Flors
EN EEEETE EEE T e IR er——
frede T i W Description Tl Al AR | | R | R D ATV iea i
SRl et 0 WOl FPERRONDE Ve R, SOy - 2
- WA . Gronaps. Ordl ot Mechoresme. STl A AN | | W | 0N e LT —
L e T
® ettty e o _
—

12

E FILARE



STEP 2:

Orion Context Broker GEri

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

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

« Orion Context Broker intermediates between context producers and
context consumers

Orion Context
Broker Applications

e

E E FILARE



STEP 2:

Orion Context Broker GEri
NGSI information model

Orion metadata: 1D, location
Custom metadata

Context Element — Context Element attributes Meta-data
* MName
T * Mame
. i has’
En‘!tYFd " T‘II-DE « Type
* EntityType O * Value = Value
1 n

Electrlcal Regulator

#
Issue206
Issue207
g Issue208
Issues
Technicians

Va ns

MNode Lamps

\l

severity batteryCharge  electricPotential
4
=
illuminance
presence location Timelnstant
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STEP 2:

Orion Context Broker GEri

Orion Context Broker Context
Consumers

o a— subscriptions
Producers NN Y -
- ©

5 & FIWARE



STEP 2:

Orion Context Broker GEri
Create an entity

url = 'http://<IP_of orionCB>:1026/NGSI10/updateContext’

payload = {
"contextElements": [
{

"type": "Bid",
"isPattern": "false",
"id": "BidDEMO9",
"attributes™: [
{
"name": "bid",
"type": "integer",
"value": "0"
}
]
}
1,
"updateAction": "APPEND"

}

headers = { 'Accept’ : 'application/json’,
‘content-type’ : 'application/json’

}

r = requests.post(url, data=json.dumps(payload), headers=headers)

Update an entity

payload = {
"contextElements": [
{

"type": "Bid",
"isPattern": "false",
"id": "BidDEMO9",
"attributes™: [
{
"name": "bid",
"type": "integer”,
"value": "1000"
}
]
}
1
"updateAction": "UPDATE"

}

16



STEP 3:

Proton Complex Event Processing GEri

Event
Sources
Detected
Situations
- i __-'
OI:J
—1 Definitions
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STEP 3:

Proton Complex Event Processing GEri

« From Event-Condition-Action to Pattern-Condition-Action

= In certain scenarios, single events are insignificant, a CEP engine can detect
combinations of events, and generate derived events, called situations,

which are meaningful

Event Processing
Rules / Patterns

Authoring
Tool
I Q% Definitions
g
e Build Time
B e e e ...+ mmmmmmmmmmmmmm e
[ Run Time
I
Detected
Input Events Situations
e B EEES AGA

Event
Sources

Detected SituationsJ
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STEP 3:

Proton Complex Event Processing GEri

JMS JMS
Files Files
REST Client REST Client
Custom Custom

Output Events
Input Output
Adapters Engine State Adapters

Definitions
Repository \
Rest Admin API
Authoring Tool
Rest API Web Ul

Push Events
REST Service

1 E FILARE



STEP 3:

Proton Authoring Tool
http://[<CEP_GE_IP>:8080/AuthoringTool

Open Project = | | Mew = | | Venfy Save

WolingDEMO
= Evenis
|_'| AuctionStatusContextUpdate
[F] BidContextUpdate
[5] MaxChange
[Z) Winner
&= EPAs
[Z] MaxChangeERA
|| WinnerEPA
= Contaxis
= Temporal Contexis
[E| AuctionTempaoralConte:xt
O Segmentation Conbexts
= Composite Conexis
&= Consumers
[E CrionCE
&= Producers
= AcBons

Mumber of errors and warnings = 0

MaxChangeEPA

Sawve and Export Imiport project...

General

Ewvent Selection

Participant Events

Ewent Alias
BidContextUpdate

Computed Variables
Mame

maxyal

Conditon

Dwarivation

Draw EPM

WinnerEPA x| AuclionTemporalConbaxt

Show Required Only

Add New

Aggregation
Type

Pllgn

Delete Project

Add New

Condition
BidContextpdate bid=0

Refresh

BidContextl lpdate Expr

BidContexipdate bid

Consumpbion
Reuss

&

20
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STEP 3:

Orion Context Broker GEri
Registering the CEP instance

Register CEP to get notfication on the changes of AuctionStatus:
(curl <IP_of_orionCB>:1026/NGSI10/subscribeContext -s -S --header 'Content-Type: application/xml' -d @- |
xmllint --format -) <<EOF

<?xml version="1.0"2> For CEP the only acceptable subscription format is XML!
<subscribeContextRequest> Otherwhile notfications will not be handled by CEP.
<entityldList>

<entityld type="AuctionStatus" isPattern="false">
<id>AuctionDEMO</id>
</entityld>
</entityldList>

<attributeList> IP of the CEP instance
<attribute>status</attribute>
</attributeList>

<reference>http://10.0.8.109:8080/ProtonOnWebServer/rest/events</reference>
<duration>P1M</duration>

<notifyConditions>

; o Response:
<notifyCondition> <?xml version="1.0"7?>
<type>ONCHANGE</type> ! 0™

<subscribeContextResponse>

<condValueList>
<subscribeResponse>

<condValue>status</condValue>
</condValueList>
</notifyCondition>
</notifyConditions>

<subscriptionld>546e18fba85d637c37b205bc</subscriptionld>
<duration>P1M</duration>

<throttling>PT6S</throttling> <throttling>PT6S</throttling>

. </subscribeResponse>
</subscribeContextRequest>
EOI; : xtRequ </subscribeContextResponse>

21 CF



All the situations generated by CEP have these attributes.

STEP 3:

Orion Context Broker GEri
The Orion entity for a situation generated by CEP

url = "http://<IP_of_orionCB>:1026/NGSI10/updateContext’

payload = {
"contextElements": [
{

"type": "MaxBid",
"isPattern": "false",
"id": "MaxBidDEMO",
"attributes™: [
{

"name": "Name",

"type": "string",

"value": "0"
e

"name": "Certainty",
"type": "percentage”,
llvaluell: IIOII

}
{

7

}
{

"name": "OccurrenceTime",
lltypell: Ildatell’
llvaluell: IIOII

"name": "DetectionTime",
lltypell: Ildatell’
llvaluell: IIOII

}

"name": "Duration",
"type": "double",
"value™: "0.0"

"name": "Cost",
"type": "double",
"value™: "0.0"

"name": "Eventld",
"type": "string",

Ilvaluell: "0“

"name": "maxbid"”,

"type": "integer"”,

Ilvaluell: lloll \

{
"name™: "maxentity”,
"type": "string",
"value": "0"

}

]

}
1,

"updateAction": "APPEND"

headers = { '"Accept’ : 'application/json’,
‘content-type’ : 'application/json’

}

r = requests.post(url,
data=json.dumps(payload),
headers=headers)

\Attributes defined by us...

22
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How to deploy a CEP project?
1. export it to the external repository

/

First click on Save and Export

Select Destin
Download fil Export fo external repositorny ‘

/

And then on Export to external repository

23



How to deploy a CEP project?
1. export it to the external repository

Select Destination

Name| AuctionDEMO]

This CEP project can be referred to as AuctionDEMO.




How to deploy a CEP project?
2. the (project) definition is available in the repo.

HTTP GET request for receiving the stored project definitions
GET <IP_of CEP_Instance>:8080/ProtonOnWebServerAdmin/resources/definitions

Response

[
{

"name": "/opt/repositories/tomcat10/DoSAttack.json",
"url": "/ProtonOnWebServerAdmin/resources/definitions/DoSAttack"

"name": "/opt/repositories/tomcat10/DoSAttack2.json",
"url": "/ProtonOnWebServerAdmin/resources/definitions/DoSAttack2"

"name": "/opt/repositories/tomcat10/Test.json",
"url": "/ProtonOnWebServerAdmin/resources/definitions/Test"

"name": "/opt/repositories/tomcat10/AuctionDEMO.json",
"url": "/ProtonOnWebServerAdmin/resources/definitions/AuctionDEMO"

23 CF



How to deploy a CEP project?
3. Activate AuctionDEMO

HTTP PUT request sent to the following end-point
PUT <IP_of CEP_Instance>:8080/ProtonOnWebServerAdmin/resources/instances/ProtonOnWebServer

Content:

"action": "ChangeDefinitions",

I "definitions-url": "/ProtonOnWebServerAdmin/resources/definitions/AuctionDEMO" I

}

Response : 200 OK

26 CF



How to deploy a CEP project?
4. Start and stop AuctionDEMO

Start the CEP instance
HTTP PUT request sent to the following end-point
PUT <IP_of CEP_Instance>:8080/ProtonOnWebServerAdmin/resources/instances/ProtonOnWebServer
Content:
{"action":"ChangeState","state":"start"}

Response : 200 OK

Stop the CEP instance
HTTP PUT request sent to the following end-point
PUT <IP_of CEP_Instance>:8080/ProtonOnWebServerAdmin/resources/instances/ProtonOnWebServer
Content:

{"action":"ChangeState","state":"stop"}

Response : 200 OK

Get status of the instance

GET <IP_of _CEP_Instance>:8080/ProtonOnWebServerAdmin/resources/instances/ProtonOnWebServer

21 CF



STEP 4:

WireCloud Web Mashup GEri

Backenc
service
10‘
X

Backenc
service

Sacken
service

Context
Broker

NGSI API

Dbject Storage
API
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STEP 4:

WireCloud Web Mashup GEri
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STEP 4:

How to create a WireCloud Widget...

Main.js

}
}.bind(this));

var InputBox = function InputBox() {

this.textPreference = "";
MashupPlatform.widget.context.registerCallback(function (newValues) {
if ("heightInPixels" in newValues) {
repaint.call(this);

MashupPlatform.prefs.registerCallback(handlerPref.bind(this));

Il Input callbacks:

MashupPlatform.wiring.registerCallback("inputMsg", handlerinputMsg.bind(this));

}
Index.html Config.xml
<html|> <Template
<head> xmlns="http://wirecloud.conwet.fi.upm.es/ns/template#">

<meta http-equiv="Content-Type,,
content="text/html; charset=UTF-8">
<title>TextBox</title>
<!--CSS -->
<link id="css_style" href="css/style.css"
type="text/css" rel="stylesheet" />

<link id="css_theme" type="text/css" rel="stylesheet" />
<!--J§ -->
<script type="text/javascript" src="js/widget/TextBox.js">
</script>
<script type="text/javascript" src="js/widget/main.js">
</script>

</head>

<body>

</body>

</html>

<Catalog.ResourceDescription>
<Vendor>CoNWeT</Vendor>
<Name>output-box</Name>
<DisplayName>Output Box</DisplayName>
<Author>sblanco</Author>
<Version>1.0</Version>
<Mail>sblanco@conwet.com</Mail>
<Description>It sends a message written...</Description>
</Catalog.ResourceDescription>
<Platform.Wiring>
<InputEndpoint name="inputMsg" type="text" label="Msg"
description="We get the message"
friendcode="textMsg"/>
</Platform.Wiring>
</Template>




STEP 4:

...or a WireCloud Operator...

<?xml version='1.0' encoding="UTF-8'?>
<operator xmins="http://wirecloud.conwet.fi.upm.es/ns/macdescription/1"
vendor="CoNWeT" name="ngsientity2table" version="1.0"> ;
o s Config.xml
<title>NGSI Entity To Table Data</title>
<authors>wigner</authors>
<image>images/catalogue.png</image>
<description>Convert NGSI entities coming from...</description>
</details>
<wiring>
<outputendpoint name="tableOutput"” type="text" label="Data"
description="Transformed data from the received entity" friendcode="data"/>
<inputendpoint name="entitylnput" type="text" label="Entity"
description="Received entity will be transform to a Table" friendcode="entity"/>
</wiring>
<scripts>
2:253 src="js/main.js"/> MashupPIa_tform.wiring.register.CaIlbz_ack("entitylnput“, function (entityString) {
<Iscripts> var entity = JSON.parse(entityString);
</operator> var structure = [];

var structureString = [J;

var dataString = [];
for (var key in entity) {

}

structure.push(key);
StrUCtUreString.push("{\"id\":\""+key+"\"}");
datastring'push(ll\llll+key+ll\ll:\llll+entity[key]+ll\llll);

M ain. JS structure = "\"structure\":["+structureString.join()+"]";

});

var data = "\"data\":[{"+dataString.join()+"}]";
var output = "{"+structure+","+data+"}";
MashupPlatform.wiring.pushEvent("tableOutput", output);

31
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What can you do with FIWARE?

) Smartaxi

N demand forecasting |

350 connected sensors for the r ; 304
management of public resources
through a single connectivity
platform and enhancing various
areas such as transport, energy

Gorvizes. REAL-TIME FORECAST
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Success Stories? Get inspiration!

Building Streaming Media Creating Interactive 30 The Fl-Content use case Naevatec (Kurento Generic Magic Box Interview with
Applications with FIVWWAR... Applications and Shared... project - Social and... Enabler) - Interview with... Javier Herrero at CeBIT...
41 visualizaciones Hace 1 mes 20 visualizaciones Hace 1 mes 14 visudlizaciones Hace 1 mes 23 visudlizaciones Hace 1 mes 27 wvisualizaciones Hace 1 mes

|

PNRSEHE . I - - . ! =3
Thorsten Sandfuchs (SAP) FIAWARE Business Connecting to the Internet  Connecting to the Internet  FI'WWARE and Fl-Content in
interview at CeBIT 2014 Framework by Thorsten...  of Things (loT) with Fl-... of Things {loT) with Fl-... the EU Future Internet...
22 visualizaciones Hace 1 mes 24 visualizaciones Hace 1 mes 23 visualizaciones Hace 1 mes 12 visualizaciones Hace 1 mes 33 visualizaciones Hace 1 mes
1 k1 W

_ S .

Magic Box & FI'WARE, CeBIT Future Talks 2014 SmartTaxi: The Value for a FI-LAB: A guide to the most FI-OP5: access from
Javier Herrero at CeBIT... 15 visualizaciones Hace 1 mes Developer - FI'WARE in...  exciting Future Internet...  everywhere in Europe by...
15 visualizaciones Hace 1 mes 119 visualizaciones Hace 2 mezes 133 visualizaciones Hace 2 meses 20 visualizaciones Hace 2 meses
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Example: Smart City platform
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OPEN APIs FOR OPEN MINDS

Join us!

http://fiware.org

O’ FIWARE Lab
http://lab.fiware.org Spark your imagination

FIWARE

Easing your operations

Follow @Fiware on Twitter !



http://fi-ware.org
http://lab.fi-ware.org

