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Kotlin & Android Toolchain
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Plan for the next few weeks
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Kotlin, Android Toolchain

Arch Styles 1 - MVVM

P2 Project Proposal [requirements]
Building Android Apps (Guest Lecture)
Arch Styles 2 - Server/Client

Arch Styles 3

P3 Iteration 1 Demo [requirements]
Reading Week

Design Patterns 1 - Creational
Design Patterns 2 - Structural
Design Patterns 3 - Behavioral

P4 Iteration 2 Demo [requirements]
Design Patterns 4

Testing

Continuous Integration, Release

P5 Iteration 3 Demo [requirements]

implementation

architrecture

implementation
architrecture

architrecture

design
design

design

design
quality assurance

quality assurance
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- Android-related technologies

|



* Programming language: Kotlin

* IDE: Android Studio
* Build system: Gradle

e Ul framework: Jetpack Compose



Kotlin

* Modern, general-purpose language

* Designed by JetBrains as a drop-in replacement for Java
* compatible with Java source code and ecosystem

* Google’s recommended language for Android development
* if not the only possible language as of now...



Kotlin — Grammar Sugars Overview

MainActivity : ComponentActivity() { . Nullability in the type system helps prevent NullPointExceptions

onCreate(savedInstanceState: Bundle?) {
.onCreate(savedInstanceState) O——— Semicolons are optional
setContent { Lambdas allow you to pass code to a function as a parameter

Greeting( )
|

Named parameters make code easier to read

@Composable
Greeting(name: String) {
Text ( name!")

I String templates simplify concatenation

Some other key differences from Java:
* fun keyword to start function (method) declaration;
* val keyword to start variable declaration;
* name: type syntaxfortype annotations;
type cannot hold a null value; type? can
when instead of switch;




Kotlin — Resources

* Official documentation: https://kotlinlang.org/docs/home.html

* Introduction and samples of Kotlin for Android:
Nttps://developer.android.com/kotlin

* Kotlin programming section in CS346:
Nttps://student.cs.uwaterloo.ca/~cs346/1251/course-
notes/development/kotlin/index.html



https://kotlinlang.org/docs/home.html
https://developer.android.com/kotlin
https://student.cs.uwaterloo.ca/~cs346/1251/course-notes/development/kotlin/index.html
https://student.cs.uwaterloo.ca/~cs346/1251/course-notes/development/kotlin/index.html

Android Studio — New Project

Mew Project

Empty Activity
Create a new empty activity with Jetpack Compose
Name [cs446Demo1251

Package name ca.uwaterloo.cs446 avoid using underscore “_” in package name

Save location C:\projects\CS446Demo1251

Minimum SDK APl 24 ("Nougat"; Android 7.0) minimum Sdk Setting |t lower can:
’ .
¥ Your app will run on approximately 97.4% of devices. 4 let your app run on Ol_der deV|CeS

* complicate the usage of newer APIs
Build configuration language Kotlin DSL (build.gradle.kts) [Recommended] 21 iS the absolute minimum for Supporting
Jetpack Compose

Previous Cancel Finish




Android Studio — First Glance

run debug

€8] cs448Demai251 ain [ Medium Phoi
@ Androld ~ [ BRI X MainActivity.kt =x0@ : 3
o |~ C2epp 1 package ca.uwaterloo.cs44s -]
~ [ manifests - ] .
o N X H @
& o < device manager
~ [Jkotlin+j R
D@”l A 16 [»<> class MainActivity : ComponentActivity() { & . .
~ ca.uwaterloo.cs446 . N
17 @ override fun onCreate(savedInstanceState: Bundle?) { In t ll n And r Id m l t r h r
> [ui.theme 18 super.onCreate(savedInstanceState) + S a a 0 e u a O e e

e T et = (or connect your Android phone as the

» [0 ca.uwaterloo.cs446 (test) 21 CS446Demo1251Theme

> Cares 22 scaffold(modifier = Modifier.fillMaxSize()) { innerPadding -> d e b u ggi ng d evi C e)

~ &7 Gradle Scripts 23 Greeting(
24 name = "Android",

&2 build.gradle.kts (Project: CS446Demo1251) -
&2 bulld.gradie.kts (Madule :app) 5 modifier = Modifier.padding(innerPadding)

= proguard-rules.pro (ProGuard Rules for ":app”) o )

£83 gradle.properties (Project Properties) o } r

€3 gradle-wrapper.properties (Gradle Version) i }

(@ libs.versions.toml (Version Catalog) 30 }

£83 local.properties (SDK Location) 31 }

&3 settings.gradle.kts (Project Settings) 32
33 @Composable
34 fun Greeting(name: String, modifier: Modifier = Modifier) {
35 Text(

36 text = "Hello $name!",
37 modifier = modifier

a1 @ @Preview(showBackground = true)
42 @Composable

45 [ fun GreetingPreview() {

44 CS4460emol1251Theme {

45 Greeting( name: "Android®)

T EH o & @ 9

0O CsS446Demol1251 > Dapp 11 LF UTF-8 ([ 4spaces o




Android Studio — Project Files

The “logical” view of project files The “physical” view of project files
Android ~ Project Files - B o X
~ [3app ~ [3 C:\projects\C5446Demo1251

~ [ manifests > [0 .gradle
M AndroidManifest.xml > [J.idea
~ [ kotlin+java
~ [2] ca.uwaterloo.cs446 Caapp
> [EJ ui.theme v Osre
[Z MainActivity.kt » (= androidTest
> [E] ca.uwaterloo.cs446 (androidTest) ~ 2 main
> [2] ca.uwaterloo.cs4486 (test) * Djﬂ‘u’ﬂ
> [(2res * [2res

~ &7 Gradle Scripts
£3 build.gradle.kts (Project: CS446Demol1251)

[%] AndroidManifest.xml

&2 build.gradle.kts (Module :app) ' I:all?e“

= proguard-rules.pro (ProGuard Rules for “:app") © -gitignore

3 gradle.properties (Project Properties) EE build.gradle kts

33 gradle-wrapper.properties (Gradle Version) = proguard-rules.pro
libs.versions.toml (Version Catalog) » [ gradle

33 local.properties (SDK Location) @ .gitignore

&3 settings.gradle.kts (Project Settings) Eébuild gradle.kts

£33 gradle.properties
(=] gradlew

= gradlew.bat

8 local.properties
&2 settings.gradle.kts



Android Studio — Project Files (cont.)

Project Files - & o X

root-project —— - [ Ci\projects\CS446Demo1251
> [0 .gradle
> [J.idea
sub-project ——— [=app
~ [Osrc
» [nandroidTest

~ [ main source code
> [Djava

> [Z2res

[ AndroidiManifest.xml
> Catest Android config

@ .gitignore
IEE;} build.gradle.kts

= proguard-rules.pro
> [J gradle
@) .gitignore
&2 build.gradle. kts I

build config

{21 gradle.properties I
(-] gradlew

= gradlew.bat

{81 local.properties
&3 settings.gradle.kts
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More about AndroidManifest.xml config file: https://developer.android.com/guide/topics/manifest/manifest-intro



https://developer.android.com/guide/topics/manifest/manifest-intro

Gradle Build System

% settings.gradle.kts ¢ 0 B Uild LifecyCIe

O,

c
S @
=
c
N @
= include("subProject1") Project()
:: 2 . " . " 1
E Settings() ——> include("subProject2") —> Project() —/
includeBuild("build-logic") Project()

(Task X) ( Task V) ( Tis:Z)

®

% build.gradle.kts

— %build.gradle.kts £ /

@ build.gradle.kts

Phase

Configuration

depends on

©

runs before
My G )2 3G ) — — — (o ) ———— o)y ———¥mr) — @
- ——- ————>()

Execution
Phase

11
https://docs.gradle.org/current/userguide/build_lifecycle.html



https://docs.gradle.org/current/userguide/build_lifecycle.html

Gradle — Important Notes

* Source code / test code: assume a directory structure
* source code: src/main/java/...packages.../*.kt
* test code: src/{test,androidTest}/java/...packages.../*.kt

* Build config file

dependencies plugins other configs
declare 3rd party libraries used pre- and post-processing
dependencies { h-LUl]iI'IS { namespace = "ca.uwaterloo.cs446"

compileSdk = 35
alias(1libs.plugins.android.application)

implementation(1ibs.androidx.core.ktx)

alias(libs.plugins.kotlin.android) defaultConfig {
implementation(libs.androidx.lifecycle.runtime.ktx) alias(libs.plugins.kotlin.compose) applicationId = -ca.uwaterloo.cs446"
implementation(1ibs.androidx.activity.compose) } minSdk = 24

implementation(platform(1ibs.androidx.compose.bom))
implementation(1ibs.androidx.vi)
implementation(1ibs.androidx.vi.graphics)

versionCode = 1
versionName = "1.0"
implementation(1ibs.androidx.vi.tooling.preview)
implementation(1ibs.androidx.material3) target sdk: b
testImplementation(libs. junit) . . . .
androidTestImplementation(1ibs.androidx.junit) * the hlgheSt versionyourapp is dGSlgned torunon
androidTestImplementation(1ibs.androidx.espresso.core) * should equal to CompileSdk‘

androidTestImplementation(platform(libs.androidx.compose.bom)) Use 34 or higher if vou plan to publish to GooglePlay!

androidTestImplementation(libs.androidx.vi.test.junit4) )
debugImplementation(1ibs.androidx.vi.taoling) More on APl levels: https://apllevels.com/

debugImplementation(libs.androidx.vi.test.manifest) 12

testInstrumentationRunner = "androidx.test.runner.AndroidJUnitRunner®



https://developer.android.com/google/play/requirements/target-sdk
https://apilevels.com/

Gradle — Resources

e Official documentation:
https://docs.gradle.org/current/userguide/userguide.html

* Gradle for Android notes: hitps://cookbook.gradle.org/android/

* Android Gradle plugin documentation:
https://developer.android.com/build

13


https://docs.gradle.org/current/userguide/userguide.html
https://cookbook.gradle.org/android/
https://developer.android.com/build

Jetpack Compose

* Android’s recommended modern toolkit for building native Ul

* Key features:

* intuitive domain specific language (in Kotlin) for describing Ul
* live previews to speed up debugging iterations
* modern Ul components

e See the demo... And more resources:

Tutorial: https://developer.android.com/develop/ui/compose/tutorial

Official documentation:
https://developer.android.com/develop/ui/compose/documentation

Android app samples: hitps://developer.android.com/develop/ui/compose/samples

CS346 notes on mobile app: https://student.cs.uwaterloo.ca/~cs346/1257/course-
notes/development/application-styles/mobile.html

14


https://developer.android.com/develop/ui/compose/tutorial
https://developer.android.com/develop/ui/compose/documentation
https://developer.android.com/develop/ui/compose/samples
https://student.cs.uwaterloo.ca/~cs346/1251/course-notes/development/application-styles/mobile.html
https://student.cs.uwaterloo.ca/~cs346/1251/course-notes/development/application-styles/mobile.html

Agenda (recap)

* Programming language: Kotlin
* IDE: Android Studio
* Build system: Gradle

e Ul framework: Jetpack Compose

* Review the linked resources
* Prepare questions to ask in next week’s guest lecture
* Let me know if you want to see demos/analysis on specific topics in class

15
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