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RICARDO QUEIROS

= 42 yearsold

= Bornin PORTO

= PhD in Computer Science (FCUP)
= Professor (ESMAD/P.PORTO)

= Researcher (CRACS/INESC-TEC)
= Web & Mobile Developer
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 Main activities/hobbies:

e Teach computer programming
* Do research at CRACS/INESC-TEC
— E-Learning applications, standards and Interoperability

— Computer Science Education

— Programming Languages processing
— XML processing and Architectural Integration
— Mobile computing

e Code (Java, CH, JavaScript, C, Sass,...)

e Play soccer and running

* More about me: http://www.dcc.fc.up.pt/~rqueiros
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e ESMAD (Media Arts and Design Superior School)
* One of the schools of the POLYTECHNIC OF PORTO

* |nthe middle of 2 cities: Vila do Conde & Pdvoa de Varzim
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https://vimeo.com/212716938
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MY CITY

e PORTO
 The second biggest city in Portugal
e ESMAD is located 30km from Porto
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ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
MOTIVATION

=" From monolithic systems to service orientation

Future
2nd Generation

* Service Based and Sharing
* Specialized Domains

* e-Learning frameworks

* Semantic Aware

* Sequencing/Adaptability

* Standards Based

* Total Interoperability

* Cloud Services

e Component Based

* Multiple Domains

-  Content Sharing

. MOF\OchIC . * Users Management

* Single Domain » Standards (XML/JSON)

- [ iere pelelol iy * Basic Interoperability
* No Standards

1th Generation

> 1990 2000
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MOTIVATION

= From monolithic systems to service orientation
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MOTIVATION

= From monolithic systems to service orientation

= Hardware/software evolution
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MOTIVATION

= From monolithic systems to service orientation

= Hardware/software evolution
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MOTIVATION

= From monolithic systems to service orientation

= Hardware/software evolution
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MOTIVATION

= From monolithic systems to service orientation

= Hardware/software evolution
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= From monolithic systems to service orientation

= Hardware/software evolution
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MOTIVATION

= From monolithic systems to service orientation
= Hardware/software evolution

* Heterogenous systems and languages




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
MOTIVATION

= From monolithic systems to service orientation
= Hardware/software evolution

* Heterogenous systems and languages

VLS |
ENY =

—

So, how to put these disparate systems to communicate?
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ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
WEB SERVICES

* |nternet (or WWW) is a massive distributed client/server information system

» o

Internet
(The Web)
— (TCP/IP Network)
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WEB SERVICES

= REST (REpresentational State Transfer)
— is an architectural style for network-based software architectures

— defined by Roy Fielding in his 2000 PhD dissertation "Architectural Styles and the
Design of Network-based Software Architectures”

— REST as a uniform interface:
1. Identification of resources
2. Manipulation of resources via representations

3. Self-descriptive messages
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= REST (REpresentational State Transfer)
— is an architectural style for network-based software architectures

— defined by Roy Fielding in his 2000 PhD dissertation "Architectural Styles and the
Design of Network-based Software Architectures”

. . RESOURCES AS URIs
— REST as a uniform interface: http://server/persons/12

1. Identification of resources
2. Manipulation of resources via representations

3. Self-descriptive messages
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= REST (REpresentational State Transfer)
— is an architectural style for network-based software architectures

— defined by Roy Fielding in his 2000 PhD dissertation "Architectural Styles and the
Design of Network-based Software Architectures”

. . RESOURCES AS URIs
— REST as a uniform interface: http://server/persons/12

1. Identification of resources

2. Manipulation of resources via representations

3. Self-descriptive messages \

JSON, XML, ...
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WEB SERVICES

= REST (REpresentational State Transfer)
— is an architectural style for network-based software architectures

— defined by Roy Fielding in his 2000 PhD dissertation "Architectural Styles and the
Design of Network-based Software Architectures”

. . RESOURCES AS URIs
— REST as a uniform interface: http://server/persons/12

1. Identification of resources

2. Manipulation of resources via representations

3. Self-descriptive messages \ .
. = u .:-__-- = == F
JSON, XML, ... ~ N B

HTTP e

METHODS: GET, POST, PUT, DELETE
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WEB SERVICES

= REST | Identification of resources
— REST requires each resource to have at least one URI
— URI (Uniform Resource Identifier) is used to uniquely identify a resource on the Web

— Example of a resource:

http://server/persons/12

— Prefer nouns to verbs
— Nouns refer to resources
— Resources are handled with HTTP verbs
— Prefer plural forms: /persons/12 vs /person/12
— Name convention?
— UpperCamelCase or lowerCamelCase or snake_case or dashed-snaked-case? ©
— Prefer lowercase and snake case

— Underscores seem more common in APIs




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
WEB SERVICES

= REST | Representation of resources
— Focus on REST services is on resources and how to provide access to them

— Aresource can easily be thought of as an object as in OOP

— Tasks:
— Identify the resources and determine how they are related to each other

— Find a way to represent these resources in our system

XML JSON
<Person> {
<|D>1</ID> “ID": “17,

“Name”: “Ricardo”,
“Email”: “Ricardo.queiros@gmail.com”,
“Country”: “Portugal”

<Name>Ricardo</Name>
<Email>ricardo.queiros@gmail.com</Email>
<Country>Portugal</Country>

</Person> }

— Both client and server should be able to comprehend this format of representation
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WEB SERVICES

= REST | Representation of resources

— Both JSON and XML <XM L>

— be used to receive data from a web server
— are "self describing" (human readable) {J SO N}
— are hierarchical (values within values)
— can be parsed and used by lots of programming languages
— can be fetched with an XMLHttpRequest
— Differences:
— Length: JSON is shorter (usually)
— Legibility: JSON is quicker to read and write
— Parsing
— XML has to be parsed with an XML parser and JSON can be parsed by a standard JavaScript function

— XML is much more difficult to parse than JSON

— JSON is parsed into a ready-to-use JavaScript object
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WEB SERVICES

= REST | Representation of resources

— Serialization formats

<XML>

Name Date Creator Based on Schema/IDL ~ Human-Readable

CSV 1967  Yakov Shafranovich n/a partial yes J So N
XML 1998 Ww3C SGML ves yes {

XML-RPC 1998 Dave Winer XML/SOAP no yes

JSON 2001  Douglas Crockford JavaScript partial yes

YAML 2001 Clark Evans C/Perl/XML partial yes

Candle 2005 Henry Luo XML/JSON yes yes

OpenDDL 2013 Eric Lengyel C/PHP no yes

— Stats:

Research articles on serialization

~~~~~
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WEB SERVICES

= REST | Messaging
— The client and service talk to each other via messages
— Clients send a request to the server, and the server replies with a response
— Apart from the actual data, these messages contain metadata about the message

— Itis important to have some background about the HTTP 1.1 request and response
formats for designing REST Web services
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WEB SERVICES

= REST | Messaging

— HTTP (Hypertext Transfer Protocol) is perhaps the most popular application protocol
used in the Internet (or The WEB)

_& HTTP
Request Message

i

HTTP
Response Message

HTTP Clients
(Web Browser) HTTP over TCP/IP HTTP Server (Web Server)

— |In order for proper communication to take place between the client and the server,
these applications must agree on a specific application-level protocol such as HTTP,
FTP, SMTP, POP, and etc.
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WEB SERVICES

= REST | Messaging
— HTTP in more detail

(2) Browser sends a request message

(1) User issues URL from a browser
http://host:port/path/file

GET URL HTTP/1.1
Host: host:port

{4) Server returns a response message
HTTP/1.1 280 0K

(5) Browser formats the response
and displays

Client (Browser) HTTP (Over TCR/IP)

(3) Server maps the URLto a
file or program under the
document directory.

Server (@ host :port)
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WEB SERVICES

= REST | Messaging
— Example of a HTTP request:

GET /doc/test.html HTTP/1l.1 —— = Request Line
Host: www.test101.com )

Accept: image/gif, image/jpeg, */* ‘ Request
Accept-Language: en-us . RequegtHeaders;ﬁrwessage

Accept-Encoding: gzip, deflate Header
User-Agent: Mozilla/4.8

Content-Length: 35

A

> A blank line separates header & body
bookId=12345&author=Tan+Ah+Teck '} Request Message Body

— Example of a HTTP response:

HTTP/1.1 280 0K — = Status Line A
Date: Sun, 88 Feb xxxx 01:11:12 GMT
Server: Apache/1.3.29 (Win32) Response
Last-Modified: Sat, 87 Feb xxxx Message
ETag: "@-23-4824c3a5" ? Response Headers e Header
Accept-Ranges: bytes
Content-Length: 35
Connection: close
Content-Type: text/html J J

> A blank line separates header & body
<h1>My Home page</hl> } Response Message Body
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= REST | Messaging

— HTTP 1.1 provides a set of request methods, called verbs:
— GET: get a resource from the server
— POST: Ask the server to store/update the data
— PUT: Ask the server to store/update the data
— DELETE: Ask the server to delete the data
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= REST | Messaging

— HTTP 1.1 provides a set of request methods, called verbs:
— GET: get a resource from the server
— POST: Ask the server to store/update the data
— PUT: Ask the server to store/update the data
— DELETE: Ask the server to delete the data

- http://server/persons http://server/persons/12

GET List all the persons Retrieve a single person
POST Create a new person Error
PUT Replace the entire collection with a Replace or create a single person

whole new list of persons

DELETE Delete all persons Delete a single person




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
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= REST | Messaging
— HTTP 1.1 provides a set of request methods, called verbs:
— GET: get a resource from the server
— POST: Ask the server to store/update the data
— PUT: Ask the server to store/update the data
— DELETE: Ask the server to delete the data

POST http://server/ persons/
Host: server

Content-Type: text/xml; charset=utf-8
Content-Length: 123

<?xml version="1.0" encoding="utf-8"?>
<Person>
<I|D>1</ID>
<Name>Ricardo</Name>
<Email>ricardo.queiros@gmail.com</Email>
<Country>Portugal</Country>
</Person>
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WEB SERVICES

= A service designed to support machine-to-machine interaction over a network

HTTP request

'- -
XML/ISON ]—/ s IEE
L] wr
Internet \

Smartphone ' *

Database

(]

= |t uses HTTP for machine-to-machine communication transferring machine
readable file formats such as XML and JSON
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WEB SERVICES

= REST | Uniform interface
— REST APl example
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EXAMPLES

" jpify
— Allows to get your public IP address programmatically

— You can get your public IP directly in

— Plain text

— JSON format

— JSONP format
APIURI Response Sample Output (IPv4) Sample Qutput

Type (IPv6)

https://api.ipify.org text 98.207.254.136 ?
https://api.ipify.org?format=json json {"ip":"98.207.254.136"} ?
https://api.ipify.org?format=jsonp jsonp callback({"ip":"98.207.254.136"}); ?
https://api.ipify.org? jsonp getip({"ip":"98.207.254.136"}); ?
format=jsonp&callback=getip
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EXAMPLES

= jpify

Bash

ip=%(curl -s https://api.ipify.org)
echo "My public IP address is: $ip"

PHP

<?php
$ip = file_get_contents(‘https://api.ipify.org");
echo "My public IP address is: " . $ip;

2>

JavaScript

<script type="application/javascript">
function getlP(json) {
document.write("My public IP address is: ", json.ip);

}

</script>

<script type="application/javascript"
src="https://api.ipify.org?format=jsonp&callback=getIP"></script>
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EXAMPLES

= NASA Open APlIs

— Goal: make NASA data, including imagery, accessible to
application developers
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EXAMPLES

= NASA Open APlIs

— Goal: make NASA data, including imagery, accessible to
application developers

— APl request

https://api.nasa.gov/mars-photos/api/v1/rovers/curiosity/photos?
earth_date=[DATE]&api_key=[APIl_KEY]

— APl response

"photos™: [{"id":182685,"s01":18084, "camera":{"1d":208, "name" : "FHAZ", "rover_id":5,"full_name":"Front Hazard Avoidance Camera”},"img_sr

Lmage;fpra]#msl/redopsﬁod;;surfacef501#61904#0pg5}edr:fcam#FLB 486615455EDR F04815?9FHA499323h .JPG", "earth_date":"2815-86-83", "rover *id":5, " name": "Curiosity”,"landing_date™:"2012-88-
launch date”:"2011-11-26"," "max_sol":1717, "max_date":"2017-86-05", "total_photos":315921, "cameras”: [{“name" " FH. “full_name”:"Front Hazard Avcidance Camera"},

"name" : "NAVCAM" full_name":"Mavigation Camera" } {"name t"Mast Camera"},{"name”:"CHEMCAM","full_name":"Chemistry and Camera Complex"},{"name”:"MAHLI","full_name":"Mars Hand Lens
[mager"},{"name' "hARDI" "full name":"Mars Descent Imager"},{" name":"RHAZ" "full_name":"Rear Hazard Avoidance Camera"}]}} {"id":102686,"scl":1884, " camera":

"id":2@,"name" : "FHAZ", "|nuer_1d"' ,"full_name™:"Front Hazard Avoidance Camera” }, "img_src”:"http://mars.jpl.nasa.gov/ms1l-raw-
images/proj/msl/redops/ods/surface/sol/@1e84/opgs/edr/fcam/FRE_486615455EDR_FR481570FHAZRO323M_. IPG", "earth_date":"2@15-86-03", "rover”
6", " launch_date":"2011-11-26","status”: "active”, "max_sol":1717, "max_date":"2017-@6-05", "total_photos™:315921, "cameras™: [{"name™: "FHHZ","full mame” "Front Hazard Avcidance Camera"},

”name“ "NAVCAM" full_name":"Mavigation Camera”},{"name"”:"MAST", "full nai t"Mast Camera"},{"name”:"CHEMCAM","full_name":"Chemistry and Camera Complex"},{"name”:"MAHLI","full_name":"Mars Hand Lens
Imager"},{"name": "MARDI", "full_nam lars Descent Imager"},{"name":"RHAZ","full name":"Rear Hazard Avcidance Camera"}]}} {"id":102842,"scl":1884," " camera":
"id":21,"name" : "RHAZ", "rover_id":5,"full_name":"Rear Hazard Avoidance Camera "}, "img_src":"http://mars.jpl.nasa.gov/msl-raw-
images/proj/msl/redops/ods/surface/s0l/81684/opgs/edr/rcam/RLE_486615482EDR_FB481570RHAZBO323M_. IPG", "earth_date":"20815-86-03", "rover
6", " launch_date":"2011-11-26", " "status”: "active”, "max_sol”:1717, "max_date":"2017-86-85", "total photo;“:slsgzl,”cameras" [{“name":"FHH »"full_name”:"Front Hazard Avoidance Camera"},
"name": "NAVCAM", "full_name”:"MNavigation Camera"},{"name WST","full_name":"Mast Camera"},{"name”:"CHEMCAM","full_name™:"Chemistry and Camera Complex Is { name":"MAHLI", "full_name”:"Mars Hand Lens
Imager”},{"name":"MARDI","full_name":"Mars Descent Imager"},{"name™:"RHAZ","full_name":"Rear Haﬁard Avoidance Camera“}]}} {"id":102843,"scl":10@4, " camera”
"id":21,"name" : "RHAZ", "rover_id":5,"full_name":"Rear Hazard Avoidance Camera"},"img src":"http://mars.jpl.nasa.gov/msl-raw-
images/proj/msl/redops/ods/surface/sol/@1004/opgs/edr/rcam/RRE_486615482E0R_F@481570RHAZRE323M_. IPG", "earth_date™:"2@815-86-83", "rover”:{"id":5, "name"”: "Curiosity”,"landing_date™:"20812-88-
6", " launch_date":"2811-11-26","status”: "active”, "max_so0l":1717, "max_date":"2817-86-05", "total_photos™:315921, "cameras”: [{"name™:"FHAZ","full_name":"Front Hazard Avoidance Camera"},
"name"”: "NAVCAM", "full_name”:"MNavigation Camera"},{"name”:"MAST","full_name"”:"Mast Camera"},{"name”:"CHEMCAM","full_name":"Chemistry and Camera Complex"},{"name":"MAHLI","full_name":"Mars Hand Lens
Imager”},{"name":"MARDI","full_name":"Mars Descent Imager”},{"name™:"RHAZ","full_name":"Rear Hazard Avoidance Camera”}]}}]1}

ttp://mars.jpl.nasa.gov/msl-raw-

"id":5,"name”: "Curiosity”,"landing_date”:"2812-88-

id":5,"name"”:"Curiosity”,"landing_date™:"20812-88-
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— Student exercise

2015-06-03 Get Mars photo
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EXAMPLES

= NASA Open APlIs

— Student exercise

2015-06-03 Get Mars photo
$(function () {

function getNasa() {
var datePhoto = $("#txt_data").val();
var stringRequest = "https://...?earth_date=" + datePhoto + "&api_key=...";
var url;
$.get(stringRequest, function (data, status) {
if (status == "success") {
url = data.photos[0].img_src;
$("#img_mars").attr("src", url);
} else {
$("body").append('<p style='color:red>Error: " + status.message + "</p>");
}
b;
}

$("#btn_invocar").click(function () {
getNasa();

D;
D;
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EXAMPLES

= NASA Open APlIs

— Student exercise
|2015-08-03
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ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES

EXAMPLES

= Google Maps API

Created by Google in June 2005 A

Goal: allow developers integrate/manipulate Google maps on websites
Currently in version 3.26 (november, 2016)
Available for free

Free service limited (25 000 requests/day)

Avaliable for Android, iOS, web browsers and via Web services (HTTP)

Android i0s Web Web services

More than 2 millions of websites use the Google Maps AP|
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EXAMPLES

= Google Maps API

— Create a basic map

Noi ping &
<IDOCTYPE html|> e
<htmlI> D ta 20| N |
<head> 5c0 Xavier Cidade <] e Eanzeids
<style> e L Al Yy -
#map { height: 500px; } v : Carfpanns
</Sty|e > Foz do Douro gzﬂ(_r:f-!;"«';r lidefonso / x__«“»;-?‘ ¥,
£ 89.0urg 4 : 2
</head> iora_
do Porto o k Tl 43 Séa lfs
< bOdy> e Ponte Luisil i) da part? . 0ol daCe
<div id="map"></div> : A 8, :
i A sadigi £ do Douro
<script> g F o LR vaibe m
var map; Google | ? vila Nova

function initMap() {
map = new google.maps.Map(document.getElementByld('map’), {
center: {lat: 41.156111, Ing: -8.601111}, zoom: 13
D;
}

</script>
<script src=https://maps.googleapis.com/maps/api/js?key=XXX&callback=initMap async></script>
</body>
</html|>
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= Google Maps API
— Change the map type

var myLatlng = new google.maps.LatLng(-34.397, 150.644);

var mapOptions = {

zoom: 8,

center: myLating,

mapTypeld: google.maps. MapTypeld .HYBRID

I3

var map = new google.maps.Map(document.getElementByld("map"),
mapOptions);




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
EXAMPLES

= Google Maps API

— Controls and zoom

Mzpa  Satélite
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= Google Maps API

— Events A

function initMap() {
var myLatlng = {lat: -25.363, Ing: 131.044};

var map = new google.maps.Map(document.getElementByld('map’), { zoom: 4, center: myLatlng });

map.addListener( ‘click’ , function () {
map.setZoom( 8);

}) ) T = F:
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EXAMPLES

= Google Maps API '
— Styling

— Style creator: https://mapstyle.withgoogle.com

var map = new google.maps.Map(document.getElementByld('map’), {
zoom: 4,
center: myLating,
styles: [
{elementType: 'geometry' , stylers: [{color: '#242f3e'}]},
{elementType: 'labels.text.stroke' , stylers: [{color: '#242f3e'}]},
{
featureType: ‘road',
elementType: 'geometry’ ,
stylers: [{color: '#38414e'}]

}

D
}
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= Google Maps API

— Location detection

/I Geolocation
if (navigator.geolocation) {
navigator.geolocation.getCurrentPosition(function(position) {
var pos ={ lat: position.coords.latitude, Ing: position.coords.longitude };
infoWindow.setPosition(pos);
infoWindow.setContent('Location found.");
map.setCenter(pos);
}, function() { handleLocationError(true, infowWindow, map.getCenter()); });
} else {
/I Browser don’t support Geolocation
handleLocationError(false, infowindow, map.getCenter());

}
}




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES

EXAMPLES

= Google Maps API

— Markers

/N

function initMap() {

zoom: 13,
center: {lat: 59.325, Ing: 18.070}

h;

marker = new google.maps.Marker({

map: map,

animation: google.maps. Animation .BOUNCE,
position: {lat: 59.327, Ing: 18.067}

D;

|

var map = new google.maps.Map(document.getElementByld('map’), {

™
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EXAMPLES

= Google Maps API

— Info Windows A

function initMap() {
var esmad = {lat: 41.366949, Ing: -8.738722};
var map = new google.maps.Map(document.getElementByld('map’), {
zoom: 17,
center: esmad
D;
var contentString = '<div id="content"><div id="siteNotice"></div>'+
'<hl id="firstHeading" class="firstHeading">ESMAD</h1>'+
‘<div id="bodyContent">'<p>A <b>ESMAD</b> é uma das escolas do P.PORTO! </p>‘ +
'<p><img src="https://www.esmad.ipp.pt/logo-ipp.png"/></p></div></div>",

var infowindow = new google.maps.Infowindow({ content: contentString });
var marker = new google.maps.Marker({
position: esmad,
map: map
D;
marker.addListener(‘click’, function() {
infowindow.open(map, marker);
D;
}
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EXAMPLES

= Google Maps API

— Info Windows

function initMap() {
var esmad = {lat: 41.366949, Ing: -8.738722};
var map = new google.maps.Map(document.getElementByld('map’), {
zoom: 17,

center: esmad
}); aria, G V-SousaSantos
var contentString = '<div id="content"><div id="siteNotice">4 # ESMAD
'<hl id="firstHeading" class="firstHeading">ESMAD</h1>i8 L.
'<div id:"bodyContent">'<p>A <b>ESMAD</b> é uma dag 4 ESMAD € uma das escolas do PRORTO
'<p><img src="https://www.esmad.ipp.pt/logo-ipp.png"/>< oo ' P.PORTO sco

var infowindow = new google.maps.Infowindow({ content: cog

var marker = new google.maps.Marker({ :
position: esmad,
map: map

D;

marker.addListener(‘click’, function() {
infowindow.open(map, marker);

D;

I’
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EXAMPLES

= Google Maps API
— Shapes
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= Google Maps API

— Layers

var mapOptions = {

zoom: 13,
center: new google.maps.LatLng(51.5,-0.11) win o
} . Mapa Satélite \ \ — e s
o Ay A
var map = new google.maps.Map(document.getElementByld("map”), N en
mapOptions); = s

var transitLayer = new google.maps.TransitLayer();
transitLayer.setMap(map);




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
EXAMPLES

= Google Maps API

— Layers
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= Google Maps API

— Fusion Tables A

— Render data contained in Google Fusion Tables

— Fusion Tables are relational databases

— Link: https://research.google.com/tables?corpus=fusion

— There are tables with relevant information: T
3 . . Mapa Satélite BE.'_‘{'"%\‘-
— Species of butterflies in the USA Paris Bﬂ@;‘ blic
. . J— -\,hf-“.ku stria
— Countries and their numbers Franga %_/w* ki‘ P{
var layer = new google.maps.FusionTablesLayer({ S mg.: g
query: { = g )
select: ‘geometry’, Espanha ar Tirreno
from: '12e2VhiXyMzHWDI6aponObHH_gvIMDoac9RTrcJO', -
where: “name = ‘Portugal™ f
} L (junisisi Me
J): ¥ Marrocos— No 8
layer.setMap(map); /J ‘;;,»'
_______ Argélia él -
Soogle 5. 58817 Dados do maps ©2016 Goagle, INEGL ORION-ME  Termos d= Utilizags

ermos de Uiilizagio
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EXAMPLES
= Google Maps API '
— Services
— Geocoding
— Directions & Distances

— Street View

— Places
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EXAMPLES

= Google Maps API

— Services
— Geocoding
— Directions & Distances
— Street View

— Places

n (R = TEf

Mapa  Satélite
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= Google Maps API '

— Services
— Geocoding
— Directions & Distances Rockford - j @a‘rgazmgﬁﬂ
. G D
— Street View joc]
2 oo Chigago
{55 : s
— Places o Napervillel g = ——
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EXAMPLES

= Google Maps API '
— Services

— Geocoding

— Directions & Distances

— Street View

var panorama,;
function initialize() {
panorama = new google.maps.StreetViewPanorama(
document.getElementByld('map’),
{
position: {lat: 37.869260, Ing: -122.254811},
pov: {heading: 165, pitch: 0},
zoom: 1
D;
}
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= Google Maps API

— Services
— Geocoding
— Directions & Distances

— Street View

var panorama,;
function initialize() {
panorama = new google.maps.S
document.getElementByld(’
{
position: {lat: 37.869260, |
pov: {heading: 165, pitch:
zoom: 1
D;
}
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= Google Maps API '
— Services

— Geocoding

— Directions & Distances

— Street View <div id="map"></div>
<div id="pano"></div>
— Places <script>
function initialize() {
var matosinhos = {lat: 42.345573, Ing: -71.098326};
var map = new google.maps.Map(document.getElementByld('map’), {
center: matosinhos,
zoom: 14
bk
var panorama = new google.maps.StreetViewPanorama(
document.getElementByld('pano’), {
position: matosinhos,
pov: {
heading: 34,
pitch: 10
}
bk
map.setStreetView(panorama);

}
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EXAMPLES

= Google Maps API

— Services
— Geocoding

— Directions & Distances

— Street View <div id="map"></div>
<div id="pano"></div>
— Places =
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EXAMPLES

= Google Maps API

— Services
— Geocoding
— Directions & Distances
— Street View

— Places

4 Pizza Hut Vila do Conde
Rua 5 de Qutubro 1430, Vila do Conde
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EXAMPLES

= Firebase

— Mobile and web application platform with tools and infrastructure designed to help
developers build high-quality apps

— Company founded in 2011 by Andrew Lee and James Tamplin
— Firebase's initial product was a realtime database

— Acquired by Google in October 2014

— URL: https://firebase.google.com

Firebase

The Realtime Backend
for your App!

Realtime Database
Authentication
Cloud Messaging

Storage

Hosting

Lo

000 c

Synchronize Across Web and Moble Devices

Remote Config

Test Lab

GQLOAOFYLID

Crash Reporting




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
EXAMPLES

= Firebase

1. Add and configure the Firebase JavaScript client SDK into your app

— Create a Firebase project in the Firebase console: https://console.firebase.google.com/

— Click Add Firebase to your web app

— Copy the initialization code snippet generated

Criar um projeto X “ Firebase MyProject - Adicionar o Firebase ao seu aplicativo da Web X
rdo seu HTML, antes de outras tags de script
A Faltam 3 projetos para vocé atingir o limite de & Overview ¢ B 2
projetos
<seript src="https://www.gstatic.com/firebasejs/3.6.4/firebase.js"></script>
projeto 0 A <seript=
Adicionar o /! Initialize Firebase
MyProject ESE . var config = {
FIrEb_asel ao seu apiKey: "AILzaSyAdhTD9ZyVqjXCEBW-rttss2kFL2vrIjfe”,
a2 Authentication apllcatlvo da authDomain: "myproject-83e@f.firebaseapp.com”,
Web databaseURL: “"https://myproject-83eB8f.firebaseio.com",
= D yase storageBucket: "myproject-83e8f.appspot.com”,
Portugal - = messagingSenderld: "484349589169
Py Storage 1i S 5
) firebase.initializeApp(config); m
© Hosting </script>
B TestLal a t i
Get Started with Firebase for Web Apps
CANCELAR #F Crash Reporting Firebase Web SDK API Reference [A

Firebase Web Samples [
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= Firebase

- Include the code snippet in your HTML page

<script sre="https://www.gstatic.com/Tirebasejs/3.6.2/firebase. s ></script=
<script=
/f Initialize Firebase
{/ TODO; Replace with your project’'s customized code snippet
var config = {
apikey: "<API_KEY=
authDomain: "<PROJECT_ID=.firebaseapp.com”,
databaseURL: "https://<DATABASE_NAME=.firebaselo.com”,
storageBucket: "<BUCKET=.appspot.com”,
messagingSenderId: "<SENDER_ID=",
¥
firebase.initializeApp(config);

e
</ SCripL=
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EXAMPLES

= Firebase

- Write data
GD  hitps//myproject-83e0f firebaseio.com e @ :
Il Get a reference to the database service _
var database = firebase.database(); myproject 63201
-l users

/| Basic write operation 3- uidor | |

$(#postData’).click(function() { email: “rickyfgmail.con

var userld = $(‘#userld’).val(); -~ username: *ricky’

var name = $('#name").val();
var email = $('#email').val();

database.ref('users/' + userld).set({
username: name,
email: emalil
D
D
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EXAMPLES

= Firebase
- Write data

/| Get a reference to the database service
var database = firebase.database();

// Basic write operation
$(#postData’).click(function() {
var userld = $(‘#userld’).val();
var name = $(‘#name').val();
var email = $(#email).val();

database.ref('users/' + userld).set({
username: name,
email: emalil
D
D

GO hittps://myproject-83e0f firebaseio.com

myproject-83e0f
=) users

L. uido1

GO hitps //myproject-83e0f firebaseic.com

myproject-83e0f
-\ users
- uid01
email: "ricky@gmail.con
; username: "ricky’
o uid02
email: " john@gmail.con

Lo USErname: john’
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= Firebase
- Read data

// Obtains a data snapshot without listening for changes

return database.ref('/users/' + userld).once('value').then(function(snapshot) {
var username = snapshot.val().username;
...

h;

/l Obtains a data snhapshot and listens to child changes

return database.ref(‘/users/' + userld).on(‘value’, function(snapshot) {
var username = snapshot.val().username;
...

h;
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= Firebase

§ Dashboard VEWING RESTAURANT-BACKEND

{ Categories  Appetizers Catagories

restaurant-backend

- business
categories
: - 1d4aa3b2-c059-4fa7-a751-9bca735e4et1
- 1d4aa3b2-c059-4fa7-a751-9bca735e4et5
- 6630fb89-94d6-4fec-a1c3-c48d80b88EL2
6630fb89-94d6-4fec-a1c3-c48d80b88EL3
- 6630fb89-94d6-4fec-a1c3-c48d80b88ELI4

- menultems

- NeWs
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EXAMPLES

= Play Games Services API

— Reversi (Othello) is a strategy board game for two players, played on an 8x8 board

— Othello + Android = Othelloid

oM & o

®] othelloid

HEEEEEEN
HOEEEEEE
g A - S~ .....DD.
Tree. e
| | [o] 1@ e[

@ Jogador 1 (5 pedras)

Computador (9 pedras)

— Users played once but then did not want to play anymore

— Something was missing to motivate them!
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= Play Games Services API
— Games industry is growing exponentially in the worldwide economy
— Key factors: use of common game concepts such as leaderboards and achievements

— The massive use of this approach and the impressive growth of players led to the
concept of gamification as a service

— Steps for GPGS integration:

1. Configuration

2. Implementation

3. Test .
o 7T

4. Publication .\uﬁ )
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= Play Games Services API

— Provides APIs that let you find, retain, and match players for your games on
Android, C++, and the Web

— Can be used by application developers to allow a more competitive and social
experience through the use of

& C(Cloud save
Q Achievements
w Leaderboards

X Multiplayer

— Link: https://developers.google.com/games/services/




ARCHITECTURAL INTEGRATION FROM MONOLITHIC TO CLOUD BASED SERVICES
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= Play Games Services API
— Steps for GPGS integration:

1. Configuration
2. Implementation
3. Test
4. Publication
= Llel OTHELLOID - 289531505488 Ready to test v

@]

LINKED APPS m or Continue to next step

NAME DETAILS OAUTH 2.0 STATUS
CLIENT
|ﬁ| Othelloid com.androidgames.othelloid v IFleac;.-' fo
publish

You can link a maximum of 20 applications in fotal. Apps you link and remove again later still count towards this maximum.
So far, you have linked 1 of 20.
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= Play Games Services API

— Steps for GPGS integration:
Configuration
Implementation

Test

B ow N oe

Publication

ricardo.queiros@gmail.com

androidjogos2015@gmail.co
m

Add account

Canced
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= Play Games Services API
— Steps for GPGS integration:
1. Configuration ATerfe 8 AN
2. Implementation
3. Test
4

. Publication
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= Play Games Services API S

= Om
@]

— Steps for GPGS integration:

< NEW LEADERBOARD ili;i:ili.msaaiiiiliaammmm”mmummm"m“mmm“m.

CO nflg U ratl O n English (United States) - en-us

Name Ranking

I m p | e m e ntati O n English (United States) — en-US 7 of 100 characters
Score formatting i
Test Numeric T What it will look like
Number of decimal places: ,] 23‘450,000

B ow N oe

Publication : )
Icon If no icon is provided, a standard leaderboard icon
612w 512 will be shown to the users.
png or jpg
(optional)
Ordering Larger is better  Smaller is better
Enable tamper protection ON OFF
Limlits | Do not allow scores below this value: Do not allow scores above this value:
(optional)

Leave fields blank for no limit.

List order 1 of1
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= Play Games Services API

— Steps for GPGS integration:

B ow N oe

Configuration
Implementation
Test

Publication

e |ﬂ?]\ OTHELLOID - 289531505488

=  mQg
< NEW LEADERBOARD T .l 100% [l 23:52
English (United States) - en-Us &

Name

English (United States) — en-US “. Top

Semnre ¥ —@& Tudo

Score formatting

Enable tamper protection

Limits
(optional)

List order
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= Play Games Services API

- Steps fOr GPGS |ntegratlon' £ Ig%} OTHELLOID - 289531505488 Ready to test ¥

. Configu ration SORYEIRINTVVENY  sove | sove and edd another achievement

English (United States) - en-uUs

. Implementation

Name Nivel FACIL
English (United States) — en-US 11 of 100 characters

1
2
3. Test Desrpion
4

Este desafio é conquistado quando o jogador ganha um jege ao computador no nivel facil
English (United States) — en-US
(optional for testing)

. Publication

87 of 500 characters
lcon
512 x 512
png or jpg
(optional for testing)
Incremental achievements Are there several steps the user needs to achieve before this achievement is unlocked?

Initial state Revealed  Hidden

Points 200 | 200 of 1,000 achievement points distributed

The point value needs to be between 5 and 200 and needs to be a multiple of 5

List order 1 of 1
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= Play Games Services API

— Steps for GPGS integration:

1. Configuration o
i 3 0 : 4/5
2. Implementation R Achievements i
s Nivel AVANGCADO
3. Test
4. Publication

Nivel DIFICIL
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ADD TESTERS

Enter email addresses to grant test access to your game.
The entered email addresses must be valid Google accounts with Google+ enabled.

u P | ay G a m es Se rVi Ces APl Up to 50 addresses may be entered at a time.

15@al

— Steps for GPGS integration:

Configuration

Implementation

1
2
El -
3. Test
4

Publication = LB OTHELLOID - 280531505488

LW Ready to test v

TESTING GOOGLE PLAY GAME SERVICES

The Google Play game services seftings are ready to test.

TESTING ACCESS
The following users can test the Google Play game services before they are published

Add testers

androidjogos2015@gmail. com
marcia.branco@gmail com
ricardo. queiros @gmail.com

Alpha testers for Ctheliol

amxxx

Beta testers for
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[ 3
Android Jogos 2015 v
d g 2]

. # AL APPLICATIONS [+ ac newappiicaton |
= Play Games Services API

— Steps for GPGS integration:

1. Configuration

2. Implementation
3. Test
4

OTHELLOID # Drait v

. Pu incation STORE LISTING

PRODUCT DETAILS

Portuguese (Portugal) - pt-PT Manage translations v

Title
Portuguese (Portugal) — pt-PT

Othelloid

9 of 30 characters

Short description

ot : Jogo de tabuleiro para dois jogadores inspirado no famoso Reversi (ou Othello)
Yortuguese (Pc

78 of 80 charac

Full description _ Qthelloid & um jogo de tabuleiro para dois jogadores inspirado no famoso Reversi (ou Othello). Cada
Portuguese (Portugal) — pt-P jogador usa uma cor. preta ou branca, e pde uma pedra em um tabuleiro quadrado 8 x 8 de cada
vez. Ha variacbes de tamanhos de tabuleiro

No Othelloid, assim como no Reversi. é usado um tabuleiro com 8 linhas e 8 colunas 64 fichas
idénticas, redondas, brancas por um lado e pretas pelo outro (ou outras cores). O objetivo é cercar
as pecas do adversario de um lado e de outro e vird-las para a sua cor. O jego termina quando se
completa as 64 casas do tabuleire ou quando ndo é mais possivel virar as pecas. O vencedor é
quem termina com mais pecas de sua cor

f 4000 characters

Please have a look at these
common reasons for app suspension

some
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= Play Games Services API

— Steps for GPGS integration:

B W Noe

Configuration
Implementation
Test

Publication

Screenshots

Default — Portuguese (Portugal) — pt-PT

JPEG or 24-bit PNG (no alpha). Min length for any side: 320px. Max length for any side: 3840px

At least 2 screenshots are required overall. Max 8 screenshots per type. Drag to reorder or to move between types

Foryour app to be showcased in the 'Designed for tablets’ list in the Play Store, you need to upload at least one 7-inch and one 10-inch screenshot

If you previously uploaded screenshots, make sure you move them into the right area below

Phone

OTHELLOID

3

Add screenshot

Drop image here
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EXAMPLES

= Play Games Services API

— Steps for GPGS integration:
Configuration
Implementation

Test

B W Noe

. Publication

IESI OTHELLOID - com androidgames.othelloid

APK

PRODUCTION BETA TESTING ALPHA TESTING

Version

1

PRODUCTION CONFIGURATION

CURRENT APK  uploaded on 22 Dec 2014 11:55:48

Supported devices Excluded devices

5385 0
¥ VERSION UPLOADED ON STATUS
1(1.0) 22 Dec 2014 Draft in Prod

APK TRANSLATION SERVICE

Translate your application to target users in other languages?
Purchase professional quality translation from qualified vendors in 3 easy steps.

(1) Upload your xml resource files (2) Select target languages (3) Pay
t r!:l

Start or check progress

# Ready to publish v

Switch to advanced mode

ACTIONS
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= Play Games Services API

— Steps for GPGS integration:
Configuration
Implementation

Test

B W Noe

. . 3 _.“\L“‘:i.i lav
Publication P (Google play [ a |

e — . Othelloid

| =
<  Games . - =1 [#] Add to wishlist
Editors' Choice | e,
his app is compatible withyour device
| |
= S+1  Recommend this on Google
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EXAMPLES

® Cloud Machine Learning Services
— Provides modern machine learning services
— Examples:
— Job Search and Discovery
— Video Analysis

|
— Image Analysis

Looking for documentation vacation plans

‘ £ Emeages
i Pote

— Speech Recognition
— Text Analysis
— Dynamic Translation

— Major Google applications
— Photos (image search)
— Google app (voice search)
— Translate

— Inbox (Smart Reply)
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® Cloud Machine Learning Services

— Student exercise
— Take a photo with a smartphone

— Get the name of the object photographed
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® Cloud Machine Learning Services

— Request code

String requestURL = "https://vision.googleapis.com/v1l/images:annotate?key=myKey";

String myJson = ‘{"requests": [{
"image™: {
"content": <Base64-encoded image data>
2
"features”: [{
"type": "LABEL_DETECTION"

1
B
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® Cloud Machine Learning Services

— Request code

String requestURL = "https://vision.googleapis.com/vl/images:annotate?key=myKey";

String m4 Fuel.post(requestURL)
t

"imag .header(
"con new Pair<String, Object>("content-length”, body.length()),
1, new Pair<String, Object>("content-type", "application/json")
"featur )
"typq .body(msto_n.getBytes()) _
1 .responseString(new Handler<String>() {
By @Override

public void success(@NotNull Request request,
@NotNull Response response,
String data) {
I/l More code goes here

}

@Override

public void failure(@NotNull Request request,
@NotNull Response response,
@NotNull FuelError fuelError) {}

h;
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® Cloud Machine Learning Services

— Response code

{"responses":[{
"labelAnnotations": [
{
"mid": "/m/id1",
"description”: "labell",
"score": 0.91
h
{
"mid": "/m/id2",
"description”: "label2",
"score": 0.90

2

|}1'}"
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® Cloud Machine Learning Services

— Response code

{"resp nnnnnnnn [r

"labelf // Access the labelAnnotations arrays
{ JSONArray labels = new JSONObject(data)

:mi .getJSONArray("responses")

"de .getJSONObiject(0)
| sc .getJSONArray("labelAnnotations");
{ String results = "*;

"mi
“de] // Loop through the array and extract the
"SC{ // description key for each item

Lo | for(int i=0;i<labels.length();i++) {

- results = results +

ﬁ]} labels.getJSONODbject(i).getString("description™) +
ll\nll;
}

// Display the annotations inside the TextView
((TextView)findViewByld(R.id.resultsText)).setText(results);
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EXAMPLES

® Cloud Machine Learning Services

Response code

{"resp

R = =

fRFCE S FICSTLLR

"label

{
"mi
"de
"sc

h

{
"mi
"de
"sc

2

/I Access the labelAnnotations arrays

JSONArray labels = new JSONODbject(data)
.getJSONArray("responses”)
.0etJSONODbject(0)
.getJSONArray("labelAnnotations");

String results = "";

/I Loop through the array and extract the
/I description key for each item
for(int i=0;i<labels.length();i++) {
results = results +
labels.getJSONODbject(i).getString("description™) +
“\n";

}

/I Display the annotations inside the TextView

((TextView)findViewByld(R.id.resultsText)).setText(results);

| PR
= R B
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= ThingSpeak

— Open source Internet of Things (loT) application and API to store and retrieve data
from things using the HTTP protocol over the Internet

— Originally launched by ioBridge in 2010 as a service in support of loT applications

— URL: https://thingspeak.com/

— What we can do with Thingspeak?
1. Send sensor data to the cloud
2. Analyze and visualize the data with MATLAB

3. Trigger a reaction

e L1 ThingSpeak

— RaspberryPi
— Mobile and Web apps
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= ThingSpeak

— ThingSpeak is an loT platform that uses channels to store data sent from apps or
devices

— You create a channel, and then send and retrieve data to and from the channel
— You can make your channels public to share data

— Using the REST API calls such as GET, POST, PUT, and DELETE, you can:
— create a channel
— update its feed

— update an existing channel

sctacmel LI ThingSpeak
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= ThingSpeak

a/
i
|

Data Analysis ’ | Notifi

Other Web Services

ThingsSpeak APIs
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= ThingSpeak

— Example
'Q Control Devices - ThingS; % !O’ipi.wmm’updr x ! COMI1 EE
« C i | & https//thingspeak.co 38675 [ send ||

D ThlngSpeak Channels Apps  Plugins  Account -

ThlngSpeak Control Dewces
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Ricardo Queirds
ricardoqueiros@esmad.ipp.pt

"I practice until | have my life in my fingers”

Pianists’ expression




