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Lecture Format ()

* Videos of lectures online
e (this week’s is online, next will appear in a few days)

e from now on lecture videos online ~week in advance

e Goal:

e you watch the lectures at your own pace (before or in
class) and you do the exercises, pause / rewatch

 Anastasia walks around and answers questions
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Last lecture recap
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Intents

e Mechanism to launch activities from other activities

e To change activity: need to create object of type Intent,
then call the method startaActivity with that object

* ex:
Intent 1 = new Intent(this,
OtherActivity.class);

startActivity(1i);
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Bundles

Mechanism to pass data to activities: Bundles
Can put data in and retrieve it

ex.
bundle.putFloat("pi", 3.14);

bundle.getFloat("pi");

An Intent comes by default with the bundle Extra
intent.putExtras("pi", 3.14)
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Using web services
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Web services

e web service = set of responses from a web server that
aren’t HTML

e a web API (application programming interface) is a set of
commands we can use to communicate with a server

e web APIs are defined on the server side
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Web services

web service = set of responses from a web server that
aren’t HTML

return formats: typically JSON or XML
query formats: often HTTP GET request w/ query strings

e ex: https://www.google.com/search?g=hello

find web APIs: www.programmableweb.com
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XML

XML is eXtensible Markup Language
* used already for our user interface layout
e places keys inside < > brackets, followed by their values

<client>
<name>Jeff</name>
<age>32</age>

</client>
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JSON

e JSON “Javascript Object Notation”
e value/attribute pairs

[{client: {“name”:"Jeff”, "age”: 32}}]
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JSON example

{
"type": "success",
"value": |
{
"id": 166,
"joke": "Chuck Norris doesn't play god.
Playing is for children.",
"categories": []
b
{
"id": 557,
"joke": "Chuck Norris can read from an input stream.",
"categories": |
"nerdy"
]
}
]
}
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Parsing JSON

Two main libraries in Java:

* Org.json

e GSON

both have more or less the same functionality (url, get, ...)

ex.
json.getAsJsonObject(“a”).get(“b"”).getAsInt ()

{llalI: {llb": 42}, “C,,: {lld": 22}}
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Coding demo
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choose a REST API

e \We will use a REST API, i.e., that follows the
REpresentational State Transfer architecture [*]

e they are stateless and separate the client and server (their
implementation can be done independently)

e server/ client only know the format of msg

e REST-compliant systems are called RESTful systems

[*] for our first example we will use {JSON} Placeholder, a fake API for testing and prototyping.
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communicate

1. Allow your app to go online (in AndroidManifest.xml)

2. Use alibrary or client to do the HTTP request towards the API (e.g., Volley,
Retrofit 2, lon, ...)

3. Read JSON data and turn them into a Java object using a library (e.g.,
org.json, GSON) [*]

* You should have a class to store these objects, often called POJOs (Plain
Old Java Objects)

4. Setup & Make the Http request.
e Use a callback function to wait for response

5. ... do stuff with the data we read

[*] these libraries do de-serialization
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app > manifests > AndroidManifest.xml

1) Allow your app to go online (in AndroidManifest.xml)

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="fr.ups.lab3 firstcontact">
<application

<activity

</activity>
</application>

. <uses-permission android:name="android.permission.INTERNET" />

</manifest>
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app > Gradle Scripts > build.gradle (Module: ...)

2) Add the needed libraries in Gradle
(Retrofit 2 for Http requests, Gson for reading JSON files)
Check the warning and do a Sync Now (to download them)

plugins {
id 'com.android.application’

}

android {
compileSdk 30

}

dependencies {
implementation 'androidx.appcompat:appcompat:1.3.1"'
implementation 'com.google.android.material:material:1.4.0'
implementation 'androidx.constraintlayout:constraintlayout:2.1.1'
testImplementation 'junit:junit:4.+'
androidTestImplementation 'androidx.test.ext:junit:1.1.3'
androidTestImplementation ‘androidx.test.espresso:espresso-core:3.4.0'

implementation 'com.squareup.retrofit2:retrofit:2.4.0'
implementation 'com.squareup.retrofit2:converter-gson:2.4.0'

}
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3a) Look at the fake APl {JSON} Placeholder

C @ jsonplaceholder.typicode.com
Q Getting Started ®me Latest Headlines ﬂ Streaming - Evalu... m anastasia's home [3 Stats 5

&« c @ jsonplaceholder.typicode.com/posts

W check XV, a new test runne

i Apps  Getting Started =mm Latest He: | streaming - Evalu... [ anastasia'shome [E5 Stats [E5 tabl [5 tab2 |

itle": "sunt aut facere repellat provident occaecati excepturi optio reprehenderit",
"body": "quia et suscipit\nsuscipit recusandae consequuntur expedita et cum\nreprehenderit molestiae u

Resources

"userIid": 1,
"id": 2,
"title"

JSONPIlaceholder comes with a set of 6 ¢

"qui est esse",

"body": "est rerum tempore vitae\nsequi sint nihil reprehenderit dolor beatae ea dolores neque\nfugiat
aperiam non debitis possimus qui neque nisi nulla"
[posts 100 posts Y,
{
[comments 500 comments "userId": 1,
"id": 3,
lalburns 100 albums "title": "ea molestias quasi exercitationem repellat qui ipsa sit aut",
"body": "et iusto sed quo iure\nvoluptatem occaecati omnis eligendi aut ad\nvoluptatem doloribus vel a
[photos 5000 photos aut”
Y
[todos 200 todos t, .
userId": 1,
"id": 4,
users 10 users "title": "eum et est occaecati",
"body": "ullam et saepe reiciendis voluptatem adipisci\nsit amet autem assumenda provident rerum culpa’
sunt voluptatem rerum illo velit"
Note: resources have relations. For example: posts have many cc e
full list.

Link for placeholder server: https://j[sonplaceholder.typicode.com/
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app > java > my_project_java_classes

3b) Create a class to store objects from the JSON (deserialized data).
Its variables should correspond to the data we read from the API.

package fr.ups.lab3 firstcontact;

public class PlaceholderPost {
private int userlID;
private int id;
private String title;
private String body;

Names same as
the ones used in the API

public int getUserId() {
return userID;

}

public int getId() {
return id;

}

public String getTitle() {
return title;

}

public String getBody() {
return body;

}
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app > java > my_project_java_classes

4a) Create an Interface (a pattern, similar to class)

Make sure you import the files for retrofit2

package fr.ups.lab3 firstcontact test;

import java.util.List;
import retrofit2.Call; needed imports
import retrofit2.http.GET;

public interface PlaceholderAPI { .
@GET ("posts") < part of the url that “GET” will use

Call<List<PlaceholderPost>> getPosts () ;«———define how to store
} the entities it reads
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4b)

app > java > MainActivity.java

In your MainActivity.java, in onCreate setup the http connection

package fr.ups.lab3 firstcontact test;

import
import
import
import
import
import
import
import
import
import

androidx.appcompat.app.AppCompatActivity;
android.os.Bundle;

android.util.Log;
android.widget.TextView;

java.util
retrofit2
retrofit2
retrofit2
retrofit2
retrofit2

.List;

.Call;

.Callback;

.Response;

.Retrofit;
.converter.gson.GsonConverterFactory;

public class MainActivity extends AppCompatActivity {

private TextView textView;
private PlaceholderAPI myPlaceholderApi;

@Override
protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);
setContentView(R.layout.activity main);

textView

Retrofit

Setup the Retrofit reading
define the url
= findViewById(R.id.textView); and setup the JSON conversion

retrofit = new Retrofit.Builder()

.baseUrl("https://jsonplaceholder.typicode.com/")
.addConverterFactory(GsonConverterFactory.create())

cbuild();
myPlaceholderApi = retrofit.create(PlaceholderAPI.class); ¢——— read data
get_all posts(); «———a new method to treat data using the format
(see next page) you’ve defined
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app > java > MainActivity.java
4c) In your MainActivity.java, in your new method, treat data

ublic cla ainActivity extend CompatActivity { . .
pubLIC chass Taimenivity ° ApprompatAcHEH setup the list that waits

void get_all_posts(){«————OUI new method to treat data for data

Call<List<PlaceholderPost>> call = myPlaceholderApi.getPosts();

a callback method that

call.enqueue(new Callback<List<PlaceholderPost>>() { <l .
@override WaItS fOF data
public void onResponse(Call<List<PlaceholderPost>> call, . .

Response<List<PlaceholderPost>> response) { to be added N the IlSt
if (response.isSuccessful()) {
Log.d("Success", "Got something");
List<PlaceholderPost> posts = response.body(); onReSponse
for (PlaceholderPost p: posts) { here we add

Log.d("Success", p.getTitle());

our code for

String content = p.getUserId() + "\n";

content += p.getId() + "\n"; VVf]Eit t() (j()
content += p.getTitle() + "\n";
content += p.getBody() + "\nm\n"; when we get data

textView.append(content);

}

} else {
textView.setText("Code " + response.code());
return;
}
}
@override .
public void onFailure(Call<List<PlaceholderPost>> call, Throwable t) { ()IlI?EiJ.].lll:EE
textView.setText (t.getMessage());
) what happens

when we do not

)i
}

}
II! the parameters match the ones in my Interface (List<PlaceholderPost>) in 4a
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troubleshooting (1)

 make sure your Emulator / phone is connected to the
network

e |If your emulator does not connect, see this post

* https://blog.tda-corp.co.jp/blog-tieng-viet/android-emulator-wifi-
connected-with-no-internet/
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troubleshooting (2)

e (known problems)

e Error "Installed Build Tools Revision 31.0.0 is
corrupted”, go into the file Grardlie scripts >
Build.gradle (module) and change 31 and replace it

by 30 in the following 3 places: compilesdkversion,
buildToolsVersion, targetSdkVersion.

e For downloads, make sure your proxy is setup (in
Appearance & Behaviour > System Setup > HTTP

Proxy. Ihe proxy's address is proxy.iut-
orsay. fr and its port number is 3128.
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Lab 3

1. Use the ICNDB (Internet Chuck Norris Database)

2. Mix in some images from memegen.link
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Advance reading

* Next week’s topic:

e Services

e Read https://developer.android.com/gquide/components/
services
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Questions
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