GNING USER INTERFACE
OKU GAME APP)

- [ntroduction
+ Understanding Sudoku Game

« Designing by Declaration

« (reating the Opening Screen
 « Using Alternate Resources
= Using ScrollView
= Using Different Layout for L

« [mplementing an About Box

andscape Mode

¢ Adding a Menu
* Adding Settings
- Debugglng
< Debugging with Log Messages
ReweaEbugglng with Debugger
Questions
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' roid development with a simple "Hel|c =
’ ), And['oidn

6.1 1
, .d us to And

Chapte! l, 11“(0:-“(::‘( journey: [n Chapter 2 WL expl?rcd the core structyre Fogr,

gl th? SF‘}I(;I sed build 8 solid foundation: Chapter 3 covered essential comand out ;\h -

apps- This I : ments. These concepts gave us a deeper understanding OfAnfl)o,r.]mS e ac{’;d‘m&a

intents & ‘%r panded our knowledge by exploring user interface roid's by, Vit

Chapters 4 d 5 expr €5 and varigys Vievfbg%k&
Sin the

OSVSteln.

pter 6, We dive into a practical project by designing a user interface for 5 g
a3udg

Now, I Cha e

This chaptel'bl'idges theory and appllcatlon. [tallows us to use what we've learned thes

appealing and user-friendly interface for the game. Through this hands-on project weeat'e

: en our understanding of key elements in Android deveaopmg ain
ent,

experience. This helps deep
practical example. It helps us learn how to design interfaces thst
CES that are

The Sudoku game serves as a .
g This exercise lets us grasp the intricacies of Uf ¢
esigﬁ’

intuitive, interactive, and visually pleasin
within the context of a real-world application. It makes the learning process both engaging ang
an

effective. Let's design the Ul for the Sudoku game.

Android ec
ku fame

ayiw}_ﬂ
Practicyf

ding Sudoku Game

The Sudoku game is a popular logic-based puzzle thati
d each of the nine 3x3 subgrids contain all the nu

each row, each column, an
lay of Sudoku:

repetition. Let us understand the rules and gamep
'—-_"—"_—T”_—"

6.2 Understan
nvolves filling a 9x9 grid with numbers so that

mbers from 1 to 9 without

rj_?f“s— g5 iz
:??—;M#T/ﬁ
3 T//—-#T’; s
7195 6|3|2
3| 6 FUERET e
6|8 Tl
o| 1|48 R in
e Tl
56T 14 2 TM
lel2)8 2=

1. Grid Struc T ‘
 furthe l;‘{t“l‘e..'ll’le Sudoku grid consists of g1 cells, orgd
» r vwndedmto nine 3x3 subgrids.
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Designin

‘ g User Interface (Sudoky Game App) .
piective: The goal of Sudoku is to fill in the grid wi
7, ObJ¢

th number -
] TS from 1 i
ch row, each column, and each 3x3 subgrig Contains all the 9 Insuch g way that
ed : X

Wumbers exactl
) e 3 onc
Given Numbers: At the beginning of the game, ided
iv

n SOme numberg are alre
o = "
re known as "givens” or "clues." The player's taskis to complet

ady provideq in the grid,

These a e the grid by filling in the

remaining empty cells.

5. Rules:
« Each row must contain the numbers 1 to 9, without repetition.
+ Each column must contain the numbers 1 to 9, without repetition.
« Each 3x3 box must contain the numbers 1 to 9, without repetition.

6. Logic and Strategy: Solving Sudoku requires logical thinkin
often use techniques such as scanning, cross-hatching,
numbers for each cell.

g and strategic planning, Players
and elimination to deduce the correct

. Unique Solution: A valid Sudoku puzzle has only one unique solution. This means that there
is only one way to correctly fill in the grid while following the rules of the game.

- Difficulty Levels : Sudoku puzzles come in varying levels of difficulty, ranging from easy to
hard. The complexity of the puzzle is determined by the number and placement of initial
givens.

- Error Avoidance: In Sudoku, making a mistake can lead to an unsolvable puzzle. Therefore,

players must be careful and methodical in their number placements to avoid errors.

The solution to the above sudoku is given below
1171658 39]2]4
8|59 |2|7|4|3]|6]1
3lal2lol1]6|5]|8]7
7o l0: 150 [ 4 1285 641342
4:72 31697 ]1]5]8
6|81 113 |5:f2]|7(4]|9
91| 4| 8|35 |27]6
2138 7|6 2[4 85
é BlL7 1412198 [ 443,4

(} Scanned with OKEN Scanner



l l icati ent
6.4 | Mobile Application Developm .

L NEw GANE

Traditionally, Sudoku is played using pencil
and paper, but digital versions have gained
popularity. In the paper format, errors can lead
to significant rework, requiring the erasure of

previous entries. In contrast, the mobile app

version offers the advantage of easily modifying

entries without the hassle of erasing mistakes

manually. The Sudoku example program for
Android is shown in the figure.

6.3 Designing by Declaration

In the context of designing user interfaces,

two main approaches are commonly used: proc‘e}di}lml
and declarative.

1. Procedural Design: Procedural design involves creating user interfaces using Cf;(jie;;;
example, in a Swing application, developers write Java code to define and mani nzmm
components like JFrame and JButton. This approach is known for its programmatic i
where the logic and structure of the Ul are defined through code. o "tﬁeflfl

2. Declarative Design: Declarative design, on the other hand, focuses on descrlzl:fignmg?

in a markup language without the need for extensive code. For examplef Whe:detailiﬁé.@‘l

web page, HTML is used to specify the layout and content presentation withou

: declard
Implementation logic. XML is another markup language commonly used for
design,

L Andoid‘s Apprch

et sinlns tive
- . declalan .
* Android provides flexibili and

ty by supporting both procedural (Java code)

nantly!

approaches for creating user interfaces, Developers can choose to work pre |
or XML to define the Ul components and their attributes. pis &8

* Android documentation ' ‘
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7 9 User Inierfuce (Sudoky, G
; - . ame App)
What is Designing by Declaration?
—
; ®

Designing by declaration rfafers to the approach of cr
appearance using declaranve markup languageg Such as XM, . " S by defining tpei, str
method, developers specify the layout, Properties, » Father thap Ucture anq

Writing pr.
_ nd behay; & Procedyrg| )
| o rup to focus on what should be displayed rath e, : avior of U ¢, code. In thig

¢ Mponentg throy

€ating user interface

8h descriptiye

logic, developers can achieve a more modula
separation of concerns, making it easier to
functionality.

, UI desi ;
r'and maintajnap)e Codebase, Thj design from the application
Manage and update the U i

. 2. Ease of Maintenance: Changes to the Ul canb
markup, without the need to modify the appl

3. Consistency: Declarative design promotes consistency in Ul elements and layouts across the
application to enhance the overall user experience.

4. Collaboration:

e made more efficiently by editing the declarative
ication logic.

Designers and developers can collaborate effectively by working on separate
aspects of the UI, with designers focusing on the visual presentation using XML files.

\
6.4 Creating the Opening Screen

An Opening screen. also known as a splash screen is the starting page of an app. The_opening screen
S€rves as the entry point to the application and often provides essential mformat‘lon, Opt}onS. 0;
actions for users to interact with. This screen is crucial as it provides the first impression an

“a"lgatlonal options for the user.

| e" Charact

sy

AU ey

eristics and Components of an Opening \ s n

R RN

fo 3€reen sets the tone for the user experience ' . :
Atures anq functionalities, It is designed to capture users' attention, p

}[{1}:0 the application, and guide users towards their intended actionls-’ ng below.
; e key characteristics and components of an openning screen ar‘e 1s' rovide
The opening screen may introduce the'applllc;t;::'s.p

disblay the application's logo or branding €t¢
Navigation:

et
: y . Llsel's to lllOV . < ex
It typically offers navigation Opthl’lS.fOr Ltings, viewing tutorials, or ex
° @Pplication sych a5 starting a new task, accessing s¢
~ features, 7 : :

* CGallto pctigp,
 USersto tage o

RS SN

The Ssbns he application's
The Openin and serves as a gateway to the app

ovide a seamless entry point
destinations within the app.

a brief overview of
. Intro}ductiOm

'ts pur Pose, or o different sections of

ploring

at encourage

-ompts th _

; ttons )
prominent b ¢ or starting a neW

e include
The opening screen may inclt creating an accoun

Pecific actions such as signing 10,
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lopment

Mobile Applicaﬁon Deve | |
: fthe opening SCrE= plays a crucial role in creatip a

et esign 0 Seats ' »
, yisual Design: The dlt ngten corporates visually appealing elements, colors, 5
ers.

. POsitiye firsf

: ] ‘
impresSIOH on us Phicg tQ

age users. catian'e T i ' :
a lity: Depending on the application's purpose, the opening screen may jy,,

. ali A o . : ;
. Functlo.n -lements, animations, oF multimedia content to enhance user engagement
interactive ;

. Indicators: In cases where the application requires time to load or initialize, the
. Load_l“g screen may display Joading indicators or progress bars to inform users about

opening

process.

The opening screen should be visually appealing, user-friendly, and offer clear navigation to ensure
e op :

users can easily access the main features of thjlpp.

i)

P

IRequleents for the Sudoku Openg reen

A

Fof‘a Su

doku game, the opening screen serves as the gateway to the various functionalities of the
game. The specific requirements include:

1. Starting a New Game : A prominent button that a

llows users to start a new Sudoku game
session.

' | ’ ey had
2. Continuing a Previous Game : A button that enables users to resumea Sudoku game they
previously saved.

' : : - ion about
3. Viewing Information About Sudoku : A button to display instructions or informat!
how to play Sudokuy, including rules and tips.

4. Exiting the App : A button to close the Sudoku application.

The Sudoku opening screen should be designed with the following considerations:

sthout
: & . ion WIthO
* Layout : Use a simple and intuitive layout that guides the user to their desired act
confusion.

¥ Iv‘

.gl'.l 1, OSSIbe

¥ De~Sl : Incorporate a visually appealing design that matches the theme of Sudokuw, P>
using calm and neutral colors to reflect the puzzle nature of the game.

U that ar® oY
s : . at ¢ ‘
ser Expen_ence : Ensure the screen is responsive and accessible, with buttons

to read and interact with,

< putals?
; : oses U
Pening screen will not only serve its functional PUTP

ce, making the app inviting and easy to use.

By focusing on these aspects, the o
enhancethe overall user experi n

_Step-hy-Step Procegs

T Sudol pingSc'oen
Step 1. Project Setup, SR RS

o ' . sdeﬁnm?

M ‘?;2;:;?2 ;:lzre?u‘?{g ?ny Android application is to set up the project. 'rhi‘s 'r,ltﬁl:g_. : etfi;:‘ﬁii

This ensuresg tii;;trlife{‘;[%tj :mmp, la'n guage and minimum SDK version, f‘"{?i‘j}.th thaide”

range of Androjqd devrie;?_P iation is correctly configured and R ’
1z (;pf.n Android Studio.

3: t;tj‘]lc lc :l'[;‘:;‘:;) i\nd!rt)ld Studio Project.

imy yVlew Activity" Templ

ate,
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Desi-gning User Interface (Sudoku Game App) 6.7

4, Name Your Project: 'Sudoku’.

5. Set Language: Java.
6. Set the minimum SDK to "API 21: Android 5.0 (Lollipop)".

7. Finish Project Setup
2. Define the Layout in XML:
outs in Android define the structure of the user interface. XML files are used to create
which is preferred over procedural layouts due to its simplicity and
file specifies how Ul elements are arranged on the screen. The below
he layout for the opening screen of the Sudoku game using XML.

ep

Lay
4 declarative layout,
readability. The layout
code create and define t

Eg activity_main.xml

—

e—

<xml version="1.0" encoding=“utf—8"?>

<LinearLayout
xmlns:android=“http://schemas.android.com/apk/res/android"

android:orientation="vertical"
android:1ayout_width="match_parent"
android:1ayout_height="match_parent"
android:background=“@color/background"

android:padding="30dp">

<TextView

android:id="@+id/main_title"
android:1ayout_width="wrap_content"

‘android:1aybUt_height="wrap_content"v
android:text="@string/main_title"
android:textSize="24sp"
android:1ay0ut_gravity="center"
android:1ayout_marginTop="100dP"
'android:1ayout_marginBottom="25dp"
android:texthlor:"@color/text_6010P" />

lf"éButton 5 |

; aﬂdf'Oidiid="@+id/continue_button"

. a”droid:1ayout_width="match_parent"
‘"-androidrlayout_heights

uwr.ap__content"
,Léndroidftextu"@string/continu

e__label" />

me_button”

atch;parent"
, content”
me_label"

éf’@+id/hew’,_,ga

android:id
oid:layout width="m

o4

e
e
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¢Button ook
android:id= @+1d.
android:layout_W1dth=

' ight=
andr01d:1ayout_he1g :
android:text:“@string/about_label />

/about__button"
umatch_par‘ent "
narap_content”

<Button )
android:id=“@+id/exit_button
android:1ayout_width="match_parent“
android:1ayout_height="wrap_content"
android:text=“@string/exit_1abel" />
¢/LinearLayout> |
Explanation \ —

This layout XML defines a simple and clean opening screen for the Sudoku game, with a centeEtiﬂ:
and four buttons arranged vertically for different actions. '

1. LinearLayout Container:

o The root element of the layout is a '<LinearLayout>'. This container arranges its child

views in a single column (vertical orientation).
« Attributes such as ‘android:layout width="match_parent™ and 'android:layout.
height="match_parent™ ensure that the layout fills the entire screen. The background| |

color is set using a reference to a color resource (‘@color/background’), and paddingis|

applied ("android:padding="30dp™) to provide space around the edges.
2. TextView for Title:

« Inside the 'LinearLayout', a '<TextView>' is used to display the main title of the app- The|

android:id="@+id/main_title" attribute assigns a unique ID to this "TextView'sO itcanbe} |
referenced in the code. 7

ok Th 1 . . ¥
attiit::tt to_be dlspllayed is referenced from a string resource ('@string/main_ntle)- Othe_r,
A enteestl}l:Ch_lde anquid:teXtSiZﬁ"24sp"' for textsize, 'android:layou't_gFEIVit}’="C‘mtle rw
r the title horizontally, 'android:layout_marginBottom="25dp" for spacing ¢

the title, and 'a i :
) ndroid:textColor=" : to whit®

2 ' - & R 1} colOI‘

3. Continue Button: @android:color/white™ to set the text

* A'<Button>'j i : '"“e;
button™ attri‘bsu‘ieﬁne.d for continuing a previous game. The 'android:id="@+id/ cont
2o € assigns a unique ID to this button bel

on text j ; : il

The 'android-la;cs)lftef,vl-lslng a reference to a string resource (.@Strmg/coﬂ“nue'le i

4 Wi =n Al

th match_parent"' attribute makes the buttor! sp‘: vs B¢

wi
idth of the parent contaip

buttonh i - €r, While 'a id- . _n C()ntent
e ton height to adjyst based ndroid:layout_height="wrap-
. w Game Button: Its content.

. Another ,<B ,
; uttons’ g v gall
b ' Is defin : s aid/new-e
utton’ and the teyy jg set f ed for starting a new game. It has the ID l@b‘:l(,i)/
abel)-

£ P ["Om . . : : :
.S‘l,m'lar to the continye by A string resource (‘@string/new_game-"="  ~ ent'? .
—=E.Content, respective on, the layout width and height are set t0 ‘matct-

ly e ine
: €Nsuring consistent button sizing.
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5, About and Exit Buttons:
_ Two more '«Button>' elements are defined for displaying informati
ation about the
game

('@+id/about_'button" with text '@string/about_label") and for exiti
exit_button’ with text @string/exit_label"). r exiting the app (‘@+id/

. Both buttons fol]‘ow the same layout attributes as the previous butt
the parent container's width and adjust their height based on cont ons, ensuring they fill
ntent.

rings.xml:

st_:rmgs to be defined separately from the code and hence it is easi
icati e

t in the application. The below code define the text strings used i;

3. Definé strings in st
resources allow text
d localize tex
'strings.xml’ file.

String
+o manage an
the layout in the

res/values/strings.xml

¢<2xml version="1.0" encoding="utf-8"?>

(resources>
¢<string name="app_name" sSudoku</string>

¢string name=“main_tit1e">Android Sudoku</string>
<string name=“continue_1abel“>Continue</str‘ing>
<string name="new_game_label”>New Game</string>
<string name="about_1abe1">About</string>
<string name="exit_labe1">Exi1:</str‘ing>
</resources>
Explanation |
* <resources>: The root element for defining resour

ces.

ecific name and value.

s <stri Zam . . _
ing name="...">: Defines a string resource with a sp
es a string resource named 'app-

For exam ' :
Ple, '<string rlélme="app_name">Sud0ku</string>' defin

namel Wlth the
e value "Sudoku".
g the 1@string/' syntaX allowing for

These str
strin :
easy upd g resources are referenced in the layout XML file usin
Defj bdates and localization.
l < =
e Colors in colors.xml:
‘ lication t0 ensure a

COlO
I'resoy ‘
. rc
es allOW colors to be dEfiHEd and reus it i the

- COnsista
Colors xm|" filer scheme. The below code define the

%

S %m)
. (me‘l Version=

tepyg,

ed throughout the app
rused in the Jayo

packground colo

res/values/colors.xml

n N
1.0" encoding="utf-8"?>

<c010|" it

e Name="

bl:sﬁ’ngme | backgr‘OUnd">#FFFFFF</color‘>
ég)’ ,me,=' "text'_color“ >#000000< /color>

se J
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="_">: Defines a color resource with a s
. <color name=".. > Defines

: pecific name g4 hex cq
example, '<color name="background">#FFFFFF</color>' defines g or

' 3 CO]Or Feso valu& FO]‘
'‘background' with the hex value '#FFFFFF'. (White color). Urce Mgy
This color resource is referenced in the layout XML file using the '@color/’ SYtax o set e
color or text_color of the 'LinearLayout'. ackgroy, i
step 5. Define the Activity in Java: ﬂ\

Activities are the entry points for interacting with the user. They provide the windoy in wh;
the app draws its UL The '‘onCreate’ method is where the activity's initial setup It

S done, sy
creating the layout and setting up event listeners. The below code define the majp e t;hfzi
the Sudoku app in Java. \

%@' MainActivity.java

package com.example;;leoku;

import android.os.Bundle;

import androidx.appcompat.app.AppCompatActivity;
import android.view.View;

import android.widget.Button;

public class MainActivity extends AppCompatActivity {
@verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity main);

Button continueButton = findvViewById(R.id.continue_button);
Button newGameButton = ﬁndViewById(R.id.neW_game;button);
Button aboutButton = findviewById(R.id.about_button);
Button exitButton = findviewById(R.id.exit_button);

continueButton.setOnClickListener(new View.OnClickLiSte"er() ¢
.@0verride
public void onClick(View v) {
// Handle continue button click
)

1513

s ? r() {
newGameButton.setOnClickListener(new View.OnClickLlstene .
@override

public void onClick(View v) {
; // Handle new game button click

)3

-
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aboutButton.seto a3
. nClickLj Ser Inte
@override 1stener(ney Vi dish, (Sudoky g
-0nC1ick ¢ App)
List
enep

publjj void onClick(vie
W
Handle about butto;) : (){
click

}
1

exitButton.setOnCli )
@override ClickListener(new View
public void onClick(Vi OnCthLiStenep(
finish(); iew v) { ) {
}
1
}

Lo |

920 GO R
. Q

The below di :
features thedlsplayed output in bortrait
Sudoku appli P e escTeen, for: the . A ?Ode
ication. T v ndroid
A E s he screen showcases a cle
ensure readabili esign with a light background 2 Android S
ili nd, t oi
Atthe top cente'rtyfand a pleasant user eXperienc - o
the title " of the screen, a T ¢ % :
And : 7. eXtVlew d : Continue
aclear int ro‘d Sudoku” in black tex PRy '
roduction to the a ext to provide
- ; pp.

New Game

Below
the tj
: title, four butt
ons are arranged vertically,

ach lab
Eled wi
N ith a di
o Game," "Ab()ut " fferent function: "Continue "

and "Exit"

In 1andsca g
"aycut issuie mode, the output sh ;
: ows the opening screen for the Android Sudoku application with a
e that only two buttons, nContinue” and
ause the

wh
W Gar i ére not
Verticy) sn;e, are visiple 'anl;ttsns are displayed. We can observ
i pac d t " \ " " pelt
SSet g € availaple j e "About” and "Exit" buttons ar¢ ue oceurs bec
landséa frtical orje n landscape mode is reduced compare
t 3D moda 1. Ntation, - T ‘
. he dew’c&!?(’_de, there iSn't' meaning all buttons are stacked vertically: w
S ap e ’ .Scl-ee ey enough ve . 5
T D hej ertical space t0 displ
iy : : ght_ el ; ; :

missing: This iss

dto portrait mode. The LinearLayout
¢ rotated to

hen the scree

ni
constraints of

due to the

11 four puttons

ay a

JE—
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Explanation

. package org.example.sudoku;: Declares the package for the class.

« import statements: Import necessary classes from the Android and AndroidX libraries.

« MainActivity extends AppCompatActivity: Defines the main activity class, inheriting from

‘AppCompatActivity' to ensure compatibility with older Android versions.

« onCreate(Bundle savedInstanceState): Thism

Itis used to perform the initial setup for
« super.

ethod is called when the activity is first created. 1 |
the activity.
onCreate(savedlnstanceState): Calls
any setup required by the parent class.

o the layoid
setContentView(R.layout.activity_main): Sets the layout for the activity using
resource defined in 'activity_main.xml'.
findViewByld(R.id...): Finds vi
manipulation.

' erfom -
the superclass's ‘onCreate method 0 P

. for furthe’}
ews by their ID and assigns them to0 variables

- = i e
setOnClickListener(new View.OnClickListener()): Sets click listeners for: £
~ handle user interactions.

continueButton.setOnClickListener(...): Sets a click listener for the "Contint®
code inside the ‘onClick' method will be executed when the putton is clicked:

5 s : WAl g an
newGameButton.setOnClickListener(...): Sets a click listener for the New €

-

3

+ A " w0l Ll
aboutButton.setOnClickListener(...): Sets a click listener for the "About putter. g J

apxit” putton

s exitButton,.set
‘B“‘-w’ﬂps(,t()n(:lickl,istener(...): Sets a click listener for the

method is callec 2 .
is called to close the activity when the button is clicked.

6.5 Usin . i
: \g Alternate
Switching the e Resources

mulator ¢ . :

off the hatt r physical device to lanc

fthe bottom of the screen lyl : .al device to landscape mode m
Previous section, Ad This is

few L
3]

ay result ina

(10
i , outp®
. sue can be observed in the landscape mode ot d
" S : : andscape Ny
% Sl o Justing the layout to work wi rved in the landscap i qllcngl”gﬂ“ e
s Ng Sereens, When this oc. ork with all orientations can be €1  5pe
: iSCape mode or yye e oceur

a'Se 8, it is nece
v friendly and visually + SeroliView!, The :

»

I 7 -, < e s ice lo
appealing interf; se approaches ensure that the APP“C“t
s ihterface in both orientations L

SPY a4
e Jayort gl
ssary to create a different it Yn ﬂ,mnf“i

y

C} Scanned with OKEN Scanner



Designing User Interface (Sudoky Game A
, s [o7]
5.1 Using ScrollView
> 6'5 }oilVie'w is a layout container that enables scrolling for j s
A Scro '

“ontis t00 Jarge to fit on the screen. By wrapping the ex
corlo11 throilgh the content to ensure all buttons are accessi
sCr '

SCreen orientatiop,
ﬁ activity_main.xml
=

oxnl version="1.0" encoding="utf-8"? _

(Scrollview

xmlns:android="http://schemas.android. com/apk/res/android"
android:layout_width="match_parent"

android:layout_height="match_parent"

android: background="@color/background"
android:padding="3@dp" >

gLinearLayout
i andr‘oid:ohientation=“ver~tical“
’ android:layout_width="match_parent"
android: layout__height="match_pa rent"”

‘android:background="@color/background"
‘android: padding="3edp">

<TextView
android:id="@+id/main_title"
_android:layout_width="wrap_content"

:ﬂ'éhdhoid:1ayout_height="wrap_content"
'f;_android:text="@string/main_title"

~ android:textSize="24sp"
o 'a"d',“oid:1ayout_gravity="center‘"
‘>i;andP0id:1ayout_marginTop="100dp“

_ android:layout_marginBottom="25dp"
‘athOid:textColor="@color/teXt_COlor" 2

;j‘?n.drjoid:id="@+id/continue_button" :
ndroid:layout_width="match_parent"
ndroid:layout_height="wrap_content" 7
‘androig itext="@string/continue_label

.ndr—oid ; id:v"@-'g-id/hew;game—bUtton" :

2ndroid:layout_width="match_parent’
Jndrold:layout_hesght="wrap_content’

gndr\oid:text="@stping/new#gamg_labe

/>

4

C} Scanned with OKEN Scanner
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6.

<Button .
android:id="@+id/about_button

android:1ayout_width="match_parent"
android:layout_height="wrap_content"
android:text="@string/about_label" 1>

<Button
android:id="@+id/exit_button"
android:layout_width="match_parent"
android:layout_height="wrap_content"

android:text="@string/exit_label" />
</LinearLayout>
</ScrollView>
Explanation l

+ ScrollView: The root elementis a 'ScrollView', which allows the entire content to be scrollable vertically.

This ensures that all buttons are accessible, even if they don't fit within the available vertical space on
the screen.

+ LinearLayout: The 'LinearLayout' is placed inside the 'ScrollView". Its height is set to ‘match_parent,
allowing it to expand only as much as needed to fit its content.

+ TextView and Buttons: The 'TextView' and 'Button' elements are nested within the 'LinearLayout, ©0
ensure that they are displayed in a vertical stack.

By using a'ScrollView’, the layout can adapt to different screen sizes and orientations, ensuring all Ul elements
are accessible.

The below output demonstrate the use of a ScrollView
in both portrait and landscape modes for the Android
Sudoku application's opening screen. This ensures all
buttons—Continue, New Game, About, and Exit—are
accessible to the user. The scroll bar remains always

visible for users to navigate vertically through the
options seamlessly,

Android Sudoku

Thx§ design choice enhances the user experience by »
maintaining a consistent and clean interface while

regardless of screen orientation.

accommodating varying screen sizes and orientations.

g

Android Sudoku
Android Sudoky :

=

-
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/ "_;;:e rent Layout for Landscape Mode

6.5.2 Using
reating? separate layout fllfa for landsca.p? mode allows for better optimization ofthe Ul for di

ptations. This approach lnv?lves defining a distinct layout that rearranges or resi or different
propriately within the horizontal space available in landscape mode AR

6.15

orie

fitap

res/layout-land/activity_main.xml:

ol version="1. g" encoding="utf-8"?>

(LinearLayout
(nlns:android="http: //schemas.android.com/apk/res/android"

android: orientation="horizontal"
android:1ayout_width=“match_parent"
android:layout_height= "match_parent"
android: background="@color/background "
android:padding="3edp"
android:gravity="center">

<LinearLayout
android:orientation="vertical”
android: 1ayout_width="0dp"
android: layout_height="wr‘ap_content"
android:layout_weight=" 1
android:gravity="center">

<TextView

android:id=“@+id/main_ﬁit1e :
android:1aydut_width="wrap_content )
andF‘Oid:layout_height=“wrap_content

‘ android:text="@string/main_tit1e"
android:textSize="24sp"
android:layout_gravity="ce
android:layout marginBottom=

; android:textColor="@color/teXt_

nter“

uzsdp"
color" /?

<Button :
‘andﬁoid:ide"@+id/continue_butt°”" ]

. android: '1ayout__width="wrap._c°"tentt-.

: -a;',‘dV‘Oid:1ayout__height=",Wr'ap__conten o
) gé'_‘droid:text="@s—tr-ing/ co‘ﬂti”“eflabe

android: 1de"@+id/new. ame_button”
taLd @+1d/. 8 ’con'tel’ltl

android:layout width="wraP_

e
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android:1ayout_height="wrap_content"
android: text:"@str‘ing/new__game_label"/>

<Button :
android: id="@+id/about_button

android: 1ayout__width="wrap_content"
android:layout_height="wr'ap_content
android:text="@string/about_label"/>

”

<Button
android:id="@+id/exit_button” ?
android:layout_width="wrap_content” %5
android:layout_height="wrap_content” ; L
android:text="@string/exit_label"/>
</LinearlLayout>

</LinearLayout> b .
EXpl’ana'tiOnjil 4___,_,—“

« Separate Layout File: The layout file is placed in the 'res/ layout-land’ directory, which is aufﬂmﬁﬁ‘:‘i‘??;g
used by the Android system when the device is in landscape mode. ' ;

o Horizontal LinearLayout: The root element is a 'LinearLayout’ with horizontal orientation, aﬂwﬁg 2
the buttons and title to be arranged side by side, optimizing the use of horizontal space- |
- = i L 492 V\‘

« Vertical Inner LinearLayout: Inside the horizontal 'LinearLayout', a vertical ‘LinearLayout *su'?ﬁr;g :
stack the title and buttons vertically. The 'android:layout_weight="1"" attribute ensures that the L

layout expands to fill the available vertical space, centering the elements. .
. " spates
By using a different layout for landscape mode, the Ul can be tailored to better fit the available scree?

,rfaz‘

ensuring all elements are visible and accessible.

Android Sudoku

The output image shows the application’s
opening screen in landscape mode with
vertically centered buttons and a title. This

{layout ensures al] U] components are visible
and accessihle,

e
- e

6 Implemenfing an About Box
The About box ig an essenti g ; o V‘}b,e'a" Jicd
uvidezsﬁzgil feia ture that provides users with information ab,"ﬂ-‘;etdvéﬁ'

th information about the application to enhanc€ = .

ving insights int
e NSIEhLs into what ¢ elevali:. v
ext of the Sudoky hat the app does, its purpose, or any other® of Sudof

app, the About hox will display a brief description

experience hy gj
ln the cont

C} Scanned with OKEN Scanner



| | oku Game App) m
4, and its objectives. When the user selects the About button, the app will dj
playe ’

(actiVitY)

: to Implement an About Box

Tocreae .n About box that provide§ information about the Sudoku game When the user selects the
sbout button, follow these steps. This process Involves adding an activity and setting it up to display
information about the game.

1. Define a New Activity: This activity will display the About information,
2. Create a Layout File for the Activity: The layout will include a ScrollView containing a
TextView for displaying the content.

3. Add String Resources: These resources wil] contain the title and content for the About box.

4, Create the Activity Class:

This class will set up the layout and handle the display of the
content.

5. Wire Up the About Button: In the main activity,

set up a click listener for the About button to
start the new activity. '

- Update AndroidManifest.xml: Declare the new activi
recognizes it.

-Step

ty in the manifest file so the system

o

P 1: Define the Layouf for the About Activity:

Ste

%@) 'res/layout/about.xml'

<?xml version="1.g" encoding="utf-8"?>
<ScrollView ' g
Xmins:android="http://schemas.android.com/apk/res/android
‘android:1ayout_width="match_parent"
android:1ayout_height="match_parent"
android:padding:"ledp">
<TextView
'éndroid:idé"@+id/about;content"
~ @ndroid:layout_width="wrap_content”
,i;ahdroid:1ayout_height="WPEP_Content"
androidftextsize="19Pt"

_ id:text="@string/about_text" />
POllviays e »

i
e ———
e eT———— T

!
e

Is tlrle sereen Size.

Cl‘ouv,ew Makes the content scrollable if it exceec cingresource. AR
XtView: DisplaYS the About text, referenced from a st sk

|

4
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Sudoku is a hgibhas!d number ‘plﬂm pu;ﬂ.,, - PR
Starting with & partially completed 9xo grid, the X i
objective 4s to fill the grid so that each AR
row, each column, and each of the 3x3 boxes
(also called <irblocks</i>) contains the a:a_m bl iy

1 to 9 exactly once. ¢ Ay ;

1fstrin:b

. lhnut_l:lllﬂ T[tle for the Ahuut ncﬂﬂr}t

+ about_text: Text cantent rnrthemmmmmg wmm
Stup!i:(:mmma&houtlcﬁﬁty- i

Create a new Java clags ‘About java’ in the smfmﬂnﬂwwm{ ¢ impl

Rl e

package com.example.sudoku; T

import android.app.Activity;
import android.os.Bundle;

public class About extends Activity { S I i,
@override : e L N
protected void onCreate(Bundle mtdmm:m} { E"

super. mcreite(savedxnsmcﬁmﬂ. A s e :.'

'.
o
.'q:-r =@ L

setContentView(R. layout. abw:i;
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putton aboutButton = findViewByld(R.ig about p
abnutﬂuttnn.SEtDnElickLister‘Ep(nEH View ~Outton);

D "
@override ncllcnismn"*‘r‘f} {
public void onClick(View v) {
Intent intent =

= New Intent{Haiﬁﬂctiu'
1ty.thi
startActivity(intent); Y.this, Ahnut.class};

1)

Explanation

« Intent to Start About Activity: In the ‘aboutButton.setOnC

. . lickListener'
Intent is created to start the 'Ahout’ activity. Tietind, a0

«_startActivity Methaod: This method is called with the ‘Intent' to launch the About activity,
Step 5: Declare the New Activity in AndroidManifest.xml:

Add the following activity declaration to the ‘AndreoidManifestxm!' file.

m\ndrnidhlnnifest.xml'

‘activity android:name=".About"

android:label="@string/about_title">
<factiy ity»

" et T B activity is
: ‘When users click i oku application’s main screen, the About activi
| click the About button in the Sud pp The Back buittan can be use i

lu.unched. displaying information about Sudoku in a scrollable view. _ avides users with detailed
,Iimmss the window and return to the main screen. This implementation Pt
informatign about the game,

Sudoku i 3 lagle-hased numﬂ_.ln.r
placament puzzle. Starting w'té

a parlially E-:mpla.'-.‘IEdlngJ ?E o

the pajective (s 10 fill tnegri e/
fhat each row, each eolum

» fosm calle
he 313 boses (@
Android Sudoku Efﬁii:‘;éoﬁtainﬁ the digits 189

gxactly once-

—d
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I_-____J..-———-_'_"_‘._._

[aplunstion ) . L o Jeas =
EX: it Declaration: Declares the About activity so it canhe lunched s
s Ay A T ——

e A . T
6.7 Applying a Theme . i
A theme in Android s a collection of style attributes that define the look and 'héi'ﬂf-.&n'ﬂppﬁé'ﬁ*ﬂ-‘jt
activity, Themes are similar to Cascading Style Sheets (C35) used in web development asmef%aﬂ-%
ky Hih;

the content from the presentation. This separation allows developers to apply a consistant

. . : lonk ang
fee} across the entire app or specific components without modifying the underlying Iunctluﬁalh_nd?
B P -y pas e = . s =% l.'."'“

Importanee and Benelits of Applying o Theme

B

oW

P B o e TR B F

1. Consistency: Themes ensure a consistent user interface throughout the application, ET‘

defining a set of styles and applying them globally, all Ul components adhere to the same fsul
standards. ; BN e

ol
2. Reusability: Themes allow for the reuse of style attributes. Instead of setting styles [ndividualy,
for each component, a theme can apply a uniform style across multiple activities or views,

3. Maintainability: With themes, updating the look and feel of the app is stralghtfﬂm’?“f
Changes to the theme are reflected throughout the app, making it easier to maintain anl-
update the design.

4. Customization: Themes provide the flexibility to customize and extend default stﬁ"fff-
Developers can create their own themes or extend existing ones to tailor the Ul to their spesife
needs.

5. User Experience: A well-designed theme enhances the user experience by |;|ﬂ::'ul|:|1llgﬁ"f'if‘“"’u:~I .

. appealing and coherent interface. It makes the app look professional and polished.

L

Ht""'hﬁ"m‘:"ﬂ ]-Fl'lll'l'lllr.'l'l'L-'H ion of Applving a Theme
Step 1: Applying a Default Theme: )

- . . g
The first step is to modify the ‘AndroidManifest.xml’ file to apply a predefined theme to 1
activity.

it

4 Modify the About Activity Declaration
Update the About activity declaration to include the android:theme’ propert:

‘AndroidManifest.xm]'

<activity android:name=".About”
android:label="@string/aba ut_title”

android: theme="gandroid:style/Theme,Dia log™>
4/activitys

W

| __H;';.:" 1T

aston ke
roiditheme: This attribute applies the specified theme to the ncﬂ'-"ﬁi} Th" (i
mﬂ Pialog' veference points 1 a predefined thome that styles e 3 Jroith
oMk prefix: Indicateg that the referenced resource is defined BY

L

s
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jying @ Custom Theme:

g [ dened o s th.e requirements, a custom theme can be created by
“? ging ctyles in 'res/values/styles.xm] :
defiming =% :
nead Custom Theme:
M“‘""—_

A Di‘ﬁ
‘ res/values/st yles.xml'

cresources? ) )
¢style name="CustomDialogTheme parent="Theme.AppCompat.Dialog">

citem name="android:windowBackground”>@color/background</item>
citem name="android:textColor">@color/text_color</item>
«1-- Add more style attributes as needed -->
¢/style>
<f’resources>‘

o s

Explanation

fonmmins

. CustomDialogTheme: A custom theme that extends an existing theme ("Theme.AppCompat.
Dialog’). Additional style attributes can be defined to customize the look and feel of the dialog.

& Apply the Custom Theme:

Update the About activity declaration to include the custom theme in the ‘AndroidManifest.
xml’,

in ‘AndroidManifest.xml’

<activity android:name=".About”
android:label="@string/about_title”
andmid:theme=“@5tyle/CustomDialogTheme“>

<Vactivity)

Explanation

\_ S

* android:theme: Applies the custom theme to the activity. The ‘@style/CustomDialogTheme’
reference points to the custom theme defined in ‘stylesxml’.

oy

i e . .

EE ThisAbqut box will now appear as a dialog, making it visually distinct from the rest of the application.

mw:‘}’le change helps in emphasizing the informational nature of the About box and makes it look
iny, 2 i

o *grated with the overall app design.

— |
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Sudcku is a logic-based
number placement puzzle.

Starting with a partally
completed 9x9 gnd, the
objective 15 to fill the grid so
that each row, each column,
and each of the 3x3 boxes
(alzc called blocks) containg
the digits 1 1o 9 exactly once.

Default Theme Custom Theme _J
Different between Styles vs Themes
Feature ] Style 2 . _
] attributes that ean be applied o an
Definition A set of attributes that can be applied | A set of attributes thd i
to a specific view or view group. entire aolivity ur_:l_pphi.ﬂ - _d_l;;l..l:—
. = - pplication i
Applied directly to views in layout XML | Applied o actmn_es nrthe Ellt:‘:egr-f:ifﬂﬂﬂfmﬁ
Application files or programmatically. the ﬂmlrnid?-la_mlﬂﬂlﬂﬂ__ e p
= s I mer [
Can inherit styles from other styles Can inherit themes from ©
Inheritance

using the parent attribute.

the parent EHHW

Applied globally o all views ar 4

Applied only to the view or view group e
‘Scope A S et ] use the theme. — k|
to which it is assigned. —pates for specifit
: ; a ' :
. Can override specific attributes ofa | Can override ﬂ'iemti o mgtﬁ'ﬂﬁﬂgﬁwf
Attribute Override . T ) s Or View groups us e
S view, such as text color or background. | vie el = rcnfﬂmwdﬂﬁ
» e A
Reusahili Can he reused across different views or | Can be reused across Pt &
[RR1E 1 i i
sahility view groups within the same app. ennrew -

Use Cases

Used for defining view-spediiic
appedrance, 5uch as wxt color or
background.

‘ LE.
a pEa_r'!'Jﬂ i
lised for defining :app-iﬂd‘—;hﬁrp
as color scherme of font @m

i

—_—

6.8 Al:lding a Menu

Android supports bwo kinds of menus: the options menu, which appe
physical Menu bulton or taps the overflow menu icen (three vertical dots

P[-ESEES 'Ill-l'-\:‘
; when the e av'iiff;'.g"
al= T S
] on nie ] ..r._-.ﬁ

)
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L 'éxt‘ ';'_venll: which pops up when the user presses and holds on the e
- otlons menu that opens when the user interacts with the o en. Let us discuss on
~d other options. e overflow menu icon to

‘ cna;ge the The

-Thfs step is to ensure the application theme includes an ActionBar to display the m T
pctionBar provides a familiar navigation and menu interaction for users M

We need to modify t
involves setting the

support.
ﬁ 'res/va]ueslstyles.xm]'
"http://schemas.android. com/tools">

he 'styles.xml’ file to extend a theme that includes the ActionBar. This
base theme to 'Theme.Material3.DayNight', which includes ActionBar

¢resources xmlns:tools=
K== Base application theme. -->
"Theme.Sudoku" parent="Theme.MaterialB.DayNight" />
"Theme.AppCompat.Dialog">
/background</item>

 «¢style name=
. «style name="CustomDialogTheme" parent=
<item name:"android:windowBackground">@color

<item name="android: textColor” >@color/text_color</item>

</style>
' »</resources>
Explanation
’ parem:"'rheme.MaterialB.DayNight": Sets the base theme to one that includes ActionBar
support.
* Theme.Sudoku: Defines the primary theme for the Sudoku application.
s with specified background

* CustomDialogTheme: Defines a custom theme for dialog window
St ‘ and text colors. ‘////__J
Step 2: : |
"D Z: Define Strings for Menu Items: | N
k e they are easily configurable an

Wen . : :
cedtn define e text labels for the 78 B xml' to definé Jabels for the ment

Maintaj ; -
i aintainable, Add the necessary string resources if 'strings-
 liems, :

Ms/valueslstrings.xnﬂ'
7' </S‘tf‘ing>

<string name:"Settings_label">Settin35' .

St,,r:»ing name="hints_title">Show Hint5</5t"ing> tring?
String name="hints_summar‘y">Sh’ow past Results</s

nu item.

for the Settings me

the Show Hints option-

for-the Show past Resul

hgs label: Defines the label
ints: Defines the label for
esults: Defines the label

ts option
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Step 3: Define the Menu in XML:

We need to create a menu resource file that defines the Structure anq conteng
menu. Create a new XML file 'menu.xml’ in the 'res/me

v e fthe ne
nu’ directory to define the menzli):lons .
Cmg, -

Mes/menu/menu.xml'

<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android="

http://schemas.android.com

/apk/res/androiq"s
<item android:id="@+id/settings"

android:tit1e="@string/settings_label" />
<item android:id="@+id/show_hints"

android:title="@string/show_hints" /> |
<item android:id=“@+id/show_past_results" ‘

android:title=

"@string/show_past_results" />
</menu>

‘Explanation

* menu: The root element for defining a menu.
* item: Defines a single menu item. T
android:title sets the label.

Step 4: Modify MainActivity to Handle the Menu:

; ; ithin the
We need to inflate the menu defined in XML and handle menu item selections with

1 i the menu
MainActivity. Update ‘MainActivity,java' to include the necessary methods to inflate
and respond to menu item selections.

he android:id attribute uniquely identifies the item, while|

S

1. Add the necessary imports to

SE

import android.view.Menu;

'MainActivity.java'":

import android.view.MenuInﬂater;

importiandroid.view.MenuItem;
Explanation

* Menu: Répresents the options menu.
L * Menulnflater:

Used to instantiate menu XM, files into Menu Obie‘ci//
. Menultem:ﬁ Represents a single item in a menu. g et ‘
2. Override the 'onCr

eateOptionsMenu' method to inflate the menu:

_|@0verride
Public boolean onCreate0

: super}onCreateOption
. MenulInfiater inflater

PtionsMenu(Menu menu) {
SMenu(menu) ;

' = BetMenulnflater();
;nﬂater.inﬂate(R.menu

St -menu, menu); 7
Ll Th s el retubn true; A
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Explane
T

» onCreateOptionsMenu: This methoq s Called w

hen the opy
; Ptions meny i g
. super.onCreateOptlonsMenu(menu): Calls the Superclass imple st create
y m *
. Menulnflater inflater = entation,
files.

d.

ets g i
Menulnﬂater to Instantiate menu XM|,

)
3
]
-
=]
-
&
g
»
£,
@
(=]
.
S
=
@

» @ menu with options for
Settings, Show Hints, and Show Past Results appears. The selection of these menu items can be further

implemented to perform their respective actions. This enhances the user experience by providing easy
access to configurable options,

|

*we

Sudoku

Settings...

Show Hints

Show Past Results

id Sudoku
Android Sudoku Androi

-
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onoptionsltemSelected: This method is called whenever an item in the Option
. $ me
selected. ;

U j5

. Menultem item: Represents the selected menu item.

« return false: Indicates that the menu item selection has not been handled yet. Acti

ons w;
implemented in the next section. Will bo ‘7
\.
6.9 Adding Settings

We have already added the menu with menu items Settings, Show Hints, and Show Past Results, Noy, ‘

by clicking on Settings, let's create preferences. Preferences allow users to configure settings thy;
control the behavior and appearance of the application.

Understanding Preferences

Preferences are used to save and retrieve key-value pairs of primitive data types. They providea‘
simple way for apps to store user preferences such as settings and retrieve them when needed

Preferences are essential for maintaining user-specific configurations to improve user experienceby
allowing personalization and to ensure that settings persist across app sessions.

How Preferences Work

Preferences are stored in a SharedPreferences file, which is essentially a key-value pair storé
system.

S5
They can be accessed and modified using methods provided by the SharedPreferences cla

ul
Preferences can be defined in an XML file, which Android uses to generate the necessary ’
components to display and manage the settings.

S R T

Step-b

Step Implementation of Preferences
Step 1: Define the Preferences Activity:

. e for
;L jgure settings ™
We need to create a new activity to handle user preferences for users to configur
the app. Let us creat

e anew Java class 'Prefs.java' to manage the prefe;enzcef"//l

srclmain/java/com/examplelsudokulPrefs.java'

package com.example.stoku;

import android.os.Bundle;
import androidx.preference.Pr‘eferenceFr‘agmentCOmpat;

import androidx.appcompat.app.AppCompatActivity;

public class Prefs extends AppCompatActivity {
@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

8‘3t§upportFra:gment:Manager.( ) -beginTransaction()
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.replace(android.Rr.id.
Lcommit();

}

public static class PrefsFragment extends p
.~ ngsS -

@override
public void onCreatepref

setPreferencesFromResource(R.xml.preferen
ces

.y

D!S‘lgn i n

g Use .m
T Interface (Sudoky Game A
content -

s New Prestragment())

f erenceFragmentCompat {

es{Bundie savsdmstawce&ate
String rootKey) { :

, rootKey);

)
}
1 ae
Enﬁaﬁ!ﬁﬂﬂ

L

*

in the "preferences.xml’ file,

onCreatePreferences: Loads the preferenc

-Stepz neﬁne the Preferences in XMl

i%nwdmddmemepmwﬁmumummm

»«’xml versaann“l 8" entadnng- “yrf-8"1>

‘<PreferenceScreen xmlns:android= “http:/

<ListPreference
android:key="dificulty_ level”
android:title="Dificulty Lev

android: summary="Select the

el”

e - android:defaultvalue=
Preferencescreen>

« Prefs Class: Extends AppCompatActivity’ to provide a container for the preferences fragment.
anCreate: Sets up the fragment transaction to display the” PrefsFragment’.

PrefsFragment Class: Extends ‘ProferencebragmentCompat’ to display the prefe

Jmﬁgmfmrum

dificulty

. vels”
androiﬂ:entrieS="@@rr3y/dlicu}t) izy values”
android:entryValues= @ﬁrrayidlfcu -

y 2>
andrnid'defaultValue- medium
<SwitchPreferenceCompatl
aﬂﬁmld:key— download_ data” ) "dditlcnal qt?
android:title="Download Data" ble down102d1 ©
android: summary="Enable pr 3575

wgglse” /?

rences defined

yoes from the XML resource.

rs to configure. Create a new XML

i ok /res android”>
fsaheaas.anﬂmm.com/apure:/

level of the 837°

G Scanned with OKEN Scanner



IIIII t
m Mobile Application Developmen

d '¢ﬁﬂ&TnkdedeMPmepmﬁxmwa'. . |
e an rof d:summary: Summary text providing additional information about the Prefereng,
: :Ejizzd.:entries: The displayed names for the-list items. :
. android:entryValues: The values corresponding to each entry.
android:defaultValue: Default value for the preference.
« SwitchPreferenceCompat: Represents a preference with a switch that can be toggled on apg o
« android:key: Unique identifier for the preference.
-amhdmﬁﬂaTnmdBmamdmrmemekmnw.
. android:summary: Summary text providing additional information about the preference,

. android:defaultValue: Default value for the preference.

Step 3: Define Preference Entries in Arrays XML:

We need to provide the entries and values for the ListPreference. Create a new XML file ‘arrays
«ml' to define the entries and values for the difficulty level preference.

%‘@Mslvalues/arrays.xml‘

¢<?xml version="1.0" encoding="utf-8"?>
<resources>
¢<string-array name="dificulty_levels">
<item>Easy</item>
<item>Medium</item>
<item>Hard</item>
</string-array>
<string-array name="dificulty_values">
<item>easy</item>
<item>medium</item>
<item>hard</item>
</string-array>
</resources>
| Explanation /,/
* string-array: Defines an array of stri;gs. ‘
* hame: Unique identifier for the array.

*_item: Represents each item in the array. /

Step 4: Update MainActivity: lectedr

Se

: .qnsite™
m to the preferences activity, the onopt: ‘
ty’ needs to be updated.

To connect the settings menu ite
method in 'MainActivi

@0verride

public boel 3
=N onOptionsItemselected(MenuItem item) {

Sy emId();

E= R-ld.SE‘ti‘ngs) {

. -getlt
- AF o(id

-
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ntent(th

7is, Prefs. ¢

e added here if needed
L | ) e gese . |
— erthe Preferences Activity in the Manifest:
g 5 REBISEED ¢ fvity i
e encure that the preferences activity is registered in the Ande:
e need o ENSUTE | 5“ St indy e =d in the AndroidManifest xm] so it
mni%‘!aﬁntﬁ%é* Add the preferences activity to the AndroidManifest xnl” file

app.
. anémid:izhﬁl: Sets the labed for the acti
+ android:theme: Specifies 13

St

wWily

e !'ﬁpﬂ“&g? for the 3

= Imenu with a Sefu ¥ FALY. Sei ” ] 1 the Settings option

hen the Menu button is pressed

S el £t ings oplion
& prelerences screen where the user can loggle ic Lslockihe]
Wty Jevel Tohic wai. 4S5 L4l WogEe Betiing and select the |

=ty level. This enhances the user experience by providi

SRR E ; e g 30 S STT LAY RIAIYIGL
i
i
i
| z.
% |
|
i i
| i
s
|
i
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: Séttings:.;,- o

Difficulty Level
Select the difficulty tave( of the game

. Download Data
Enable or disable download;
il ing ;..»’
gdditional data
Difficulty Level :
O Easy

® Medium

O Hard

6.10 Debugging

) o . - are, [t isan
Debugging is the process of identifying, analyzing, and fixing bugs or 1.3511‘.35 i SOft::nootle il
essential part of the software development lifecycle to ensure that apphcat}ons T i =
meet the desired functionality and performance standards. Android provides VazzooftheiraPPSV
techniques to facilitate the debugging process and ensure the quality and performan
R e e ing

1. Error Identification:

ichcah.

Debugging helps in identifying errors or bugs in the code: whic 1
then be fixed to ensure the application functions as intended. e i Wi :;
2. Performance Optimization: The inefficiencies in the code can be identified and 0P
improve the performance of the application. o s clea

3. Code Quality Improvement: Regular debugging ensures that the codebase I¢ -
maintainable, and free of bugs, leading to higher quality software. _ . smooﬂﬂy to

4. User Experience Enhancement: Debugging ensures that the applicatioﬂ gl .

~ provide a better and more reliable experience for users.

; Can, }

i : jal isSU€° e

o ?reventlng Future Issues: By thoroughly debugging the application, potentid’ =, futt™
identified and resolved befo

. R (o]
re they cause problems. It reduces the likelihoo
updates, | e

BERr

A ey e

A s AL
u_ to Debugging in Android

A i, B

In Andr}oid developrigrmmm

s

i

dro . ) icati

2o nt, there are two primary approaches to debugging applic
. ebugging with Log Messages

2: Debugging with the Debugger:

ons:

-
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610 sages pIay 2 crucial role in tracking the flow ?f execution and diagnosing issues in Android
me The Android Log class offers several static methods that developers can utilize to print
nt severity levels to the system log. By incorporating log messages strategically
oughout the codeba§?, developers czfn gain insights ?nto the application’s behavior, identify
potenﬁa} issues, and facilitate the deblfggmg pro.cess effectively.

n addition to printing messages of various severity levels, the Android Log class provides developers
withthe flexibility to customize log messages based on the context and importance of the information
being logged. By using different log levels such as Error, Warning, Information, Debugging, and
verbose, developers can categorize and prioritize log messages to focus on critical areas of the
codebase or specific functionalities that require attention.

The log messages can also include relevant contextual information, variable values, method calls,
and timestamps to provide a comprehensive view of the application’s runtime behavior. Developers
an leverage log messages not only for debugging purposes but also for performance monitoring,
tracking user interactions, and analyzing system events to enhance the overall quality and reliability
of ‘the Android application.

T}}e following table summarizes the different log levels, their methods, and detailed descriptions
with example usage:
s

| Method | = pescription Example Usage

A Used to log error messages, indicating Loge(TAG, "Error occurred  while
: serious i h i "
issues that may cause the processing the request )

| application to malfunction.

Used to log warning messages, indicating Logw(TAG, "P otential issue detected in the

Log.w e
potentlal issues that should be looked configuration”)

\\ﬂtﬂ.

e Used‘ to log informational messages. |y o i(TAG, "Application started
\ PFOV‘ldln‘g useful information about the | . csfilly”)

- | application’s normal operations.
: Used to log debugging messages, which
; Og.q . are useful during development €O |, ., {(TAG, myariable x value is: " +x)
=

\ understand the flow and state of the
L application. //“

Used to log verbose messages, providing Log v(TAG, “Entering method
detailed information for diagnostic| _jcylateResults0’)
Purposes,

condition

Used to log critical failure messages: | .o wif(TAG, "Unexpected

i i 3 . - w
ndicating serious errors that should | . red!”)

L2ever happen. i

A
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MainActivity-java

package com.example.sudoku;

s

import android.content.Intent;

android.os.Bundle;

import android.util.Log; N
import androidx.appcompat.app.AppCompatAct1v1ty;
import android.view.View;

import android.widget.Button;

import android.view.Menu;

import android.view.MenuInflater;

import android.view.MenuItem;

import

public class MainActivity extends AppCompatActivity {
private static final String TAG = "SudokuApp”;

@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
Log.i(TAG, "MainActivity created"); // Informational messagé

Button continueButton = ﬁndViewById(R.id.continue_button%
Button newGameButton = ﬁndViewById(R.id.new_game_buttonﬁ
Button aboutButton = ﬁndViewById(R.id.about_button);
Button exitButton = findviewById(R.id.exit_button);

01

continueButton.setOnClickListener (new View.OnClickListene’
@verride

public void onClick(View v) {

Log.d(TAG, "Continue button clicked");
// Handle continue button click

}
s
NewGameByttq "
: n.seto i i : . jsteneé
@verrige nCl;CkLlstEner(new View.OnClickl
publj ; ‘
ltz vzld onClick(View v) {
g. ' :
// (TAG, New Game button clicked");
Handle n ;

€W game button click

D

y

(} Scanned with OKEN Scanner




B
©Signing User Interface (Sudoky Game A )
PP

Listener(new View.DnClickListener()
@override |

public void onClick(View vy {

Log.d(TAG, "About butto
Intent intent -

;Mwwﬂikmmgguttcn.setOﬂCIick

i Cli(kgd“);
new Intent(&ain&c

tivity.this, About . "
start&ctiwity(intent); b CIaSS)J
}
i
exitﬁutten.5et0ﬁCIiCkListener(new Vigw.QnCIickListenev() {
@verride |
public void onClick({Vview vy {
Log.d(TaG, "Exit button clicked");
finish();
3.
N;
}
@verride

Public boolean ontreateOptionsMenu(Meny meny) {
SUpev,onCreateﬂptionsﬂenu(menu);

Menulnflater inflater = getMenuInfate
inﬂa&ﬁr.inﬂate

LGg,i(TAG‘ '"thions meny cpeated“); 7/ Informational message
returp true :

r();

(R.menu.menu, menu);

) 3
®verpyge
PbUC booYean OnOptionsItemSelected(Menultem item) {
Int iq . item.getItemId();
i (id R.id;settings) { )
- Llog.d(Tag, “Settings menu item selected”);
StartActivity

{(new Intent(this, Prefs.class));
return troe;

og(ry " ' “ id): // Warning message
.ng‘H;T&G* "Unhandled menu item selected: " + id); /

;b ',Pe'items_caﬁvbe'added here if needed
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sxplanation ‘ —
xp - Tog messages added in the 'MainActivityjava code help track key eventsg and actions
. 'M;nAgctivity' is created, an informational message is logged with "Log.i(TAG, "MainActiy + Whep ™

¥ - n * Cr’eat .
For button clicks, debugging messages such a:s Log.d(TAG, Fontmue button clicked"y % ed).
"New Game button clicked”)’, 'Log.d(TAG, "About button clicked")', and 'Log, d(TAG, "Exitg,im(}'
dlicked”)" are logged to track user interactions with the continue, new game, about, and ¢ Uttoy

Xit butt0ns
respectively. ,

« When the options menu is created, another informational message is logged with "Logi(TAG "Opti
ad 4 ns
menu created”)".

« Finally, menu item selections are tracked with 'Log.d(TAG, "Settings menu item selected")' for g3,
settings item, and a warning message "Log.w(TAG, "Unhandled menu item selected: " +id)'js logged for
any unhandled menu items.

« The 'TAG' is a constant string used in log messages to identify the source of the log message, It is
particularly useful in filtering the logs based on the tag name. In the example code, "TAG' is setto|
"SudokuApp™'. This allows developers to filter and view only the log messages related to the Sudoku
app in Logcat or when using ‘adb logcat'. This filtering capability makes it easier to track and diagnose
issues specific to the application without being overwhelmed by logs from other parts of the system.

Viewing Log Messages

Using Logcat in Android Studio:

1. Open Logcat: In Android Studio, open the Logcat window by selecting 'View > Tool Windows
> Logcat'.

. : § terb
2. Filter by Tag: Use the filter option to search for specific tags or severity levels. We can filter%
the TAG used in log messages, such as "SudokuApp".

3. Run the App: Run the application to see the log messages in real-time.

T [ Basemeung S-05680 emuiton$554) anaro . A5y + | [ Susokkes R =
I g | 2820515 20:3421.798 1732117821 Sudokukpy e T mainActivity created
[ gp ¢ 2824-B6-15 20:34:22.839 17321-17321 SusokuApp cox. exanple. suseky ¥ oprisas meay created
8.10.2 Debugging with Debugger i
De i i . . iecues ¢
apb;;%g?g Wwith a debugger is an essential approach for identifying and I esolving lssvariables, 5;“[ v
thfouahlons' A debugger allows developers to pause program execution, I15P eCtot cause Of;ﬂ'v
issuesg Tchoiie hn;_by-hne’ and monitor the application's state to understand the 12 are not 2
' method is partic s
: ularly usefu i : roblem
traceab\?“”th logm Ssages i ! Tor diagnosing comples P :
».;..,w*_r‘ﬁzw:v.’z S T ——— ; Z
D OfDEbuO‘G' = dln'
- me An alysis. P :‘"‘"“—\"-n:.«.’: ST - i C }
:Pro i , appP
variable values, me Vides the ability to inspect the current state of 2" P

Mory usage, and thread states.
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py-step Execution: Allows developers to execute code Jip
p-by-

- e-by-line o it axc:
: 559 tif)’ the exact point where an error occurs. y-iine, making it easier tq
i en : ” A re®

conditional Breakpoints: Enables setting conditions for bres
A ,

kpoints to pause exe
hen certain conditions are met to reduce the noise of unnec
w

essary breaks.
+ Watch variables: Helps in tracking the value changes of specific variables during execution,
4+ Call Stack Inspection: Provides insight into the sequence of method
particular point in the C?d‘?_’j Ithelpsm understanding the flow and depend

Cution only

calls leading to a
encies.

min s Up the l)vhugg«q' \ndr)id Studio
N 1, Enable Debuggable Mode:

Ensure the application is in debuggable mode. This can be done by setting the
‘android:debuggable’ attribute to "true’ in the ‘AndroidManifest.xml’ file during development.

En AndroidManifest.xml

<?xml version="1.8" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android”
xmlns:tools="http://schemas.android.com/tools">

<application
android:debuggable="true"
android:allowBackup="true" )
android:dataExtractionRules=“@xml/data_extraction_rules
android:fullBackupContent=“@xml/backuP-FU1es"
android:icon="@mipmap/ic_launcher”
android:label="@string/app_name" )
andr‘did:roundIcon:"@mipmap/ic_launcher_r‘ound
android: supportsRtl="true"
android: theme="@style/Theme.Sudoku”

- tools:targetApi="31"

tools: ignbre="HardchedDebugMode" >
<activity

- android:name=".MainActivity"

android:exported="true">

<intent-filter> Ry tent.actiO”'MAIN" />
~ <action android:name="android-in

gory- LAUNCHER™ />

' ' te
W 5 . .intent-ca
. <category android:name= android

/intent-filter>

vitys -

Y android:name=".About"

. id :1abe1="@5tring/ about_t
ndroid: theme="@android: style/Ther

itle” "
e.Dialog 2
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¢Jactivity? \ 1
cactivity andr !

android:labe1=

oid:name=“.Prefs“
"@string/settings_label" >

</application>

manifest> . __———=—emrnmT
\ :

2. Set reakpoints:
« Open the Java file in Android Studio.

« Clickin the left margin next to the line number where we want to set a breakpoint, A req !

dot will appear, indicating the breakpoint.

@override
protected void onCreate(Bundl

e savedInstanceSt te) {'
nceSta

21

3. Attach the Debugger:
. Click on the 'Debug' button (green bug icon) in th
select 'Debug 'app".
« Android Studio will build the project and deploy the ap
emulator in debug mode.

:

e toolbar or right-click the projectand

p to the connected device O

4. Debugging Controls: el
° . do 1
Resume Program (F9): Continues execution until the next breakpoint or the €0 »

program.
» Pause Program: Pauses the execution at the current line.
L ]
Step Over (F8): Executes the current line and moves to the next line. -
etho -

Y S x :
i::gol;‘to (F7): If the current line contains a method call, steps into that me==
. e

* StepO i
P Out (Shift+F8): Steps out of the current method and returns to th

* Evaluate Ex i
i pression (Alt+F8): Allow . . n
: \% sions 2
current execution point. ): Allows evaluation of expres
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. Inspect variables:

. When the program is paused at a breakpoint, the 'Variables' pane in Android Studio
shows the current values of all variables in the current scope.

. Hovering over a variable in the editor window also shows its current value.

protected void’opicrgate'gpun‘ﬂg ‘savedInstanceState) {
uper.onCreate(savedInstancestate);
setContentview(R.layout.activity_main);

’ 234 ~rparant e IETRE
# LAVALY STCOLE0 ) f7- 1 '} 4

& *main"@10,647 in group “main®™: RUNNNG { fvaluate expressicn (Enter) or add a watch (CtrieShiftsEnter) %
B T S et AR, S > Bihise (ManActivity@ 11178} T B

savedinstanceState = Colacting data

R.ij.continue_button = Collecting data

R.isyout.activity_main = Colecting data.

- dormCreste:7144, Activity (android.app) ke
pertormCresie: 7135, Activity (angroid.app) !.
caActivityOnCreate:1271, Instrumentation (android.app)
performsunchActivity:2038, Activity Thread (android app)
handielsunchActivity:3093, ActivityThread (anoroid 2pp) ]
execule 78, LaunchActivityem (android app.serveriransaction) |
executeCalibacks: 108, Transectionk xecutor (android.anp, servertran sactic

mﬁﬁq‘“:ﬂﬁ' Trgnsoclioﬂi xecutor imdroﬁmp.wveﬂlmsgdbn)

6. Call Stack:

|

The 'Call Stack' pane shows the sequence of method calls that led to the current execution
point. This helps in understanding the flow of execution and dependencies.
7. Watch Expressions:

Add specific variables or expressions to the 'Watches’ pane to monitor their values throughout
the execution of the program.

‘
3.11 Review Questions

1. What is procedural design in the context of Ul design?
- Wt declarative design, and how is it typically implemented in Android devel(.)pment? 7
. Why does Google recommend using declarative XML for designing Android user interfaces:
: Ix§cribe the advantages of declarative design over procedural design.tv
6: W}}:at ('iOes "designing by declaration” refer to in Android development:
& thtt Is the purpose of an About Box in an ap.p? i
8. W},atare the two kinds Qf menus supported in Android? 5
9. are the different approaches of debugging an Android APP
' What ,s an Importance of Debugging with a D cbugger?

ening screen for an app-
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