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EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 1

Separation of Concerns -
Model, Console Apps, Unit Testing



Work Environment
+ Software Management
* Github tutorial: v

https://www.youtube.com/playlist?list=PL5dxAmCm jv_58KxTSd 1 CRbpinmSF8EPJTx
rivate/repository for EECS1022 workspace: https://github.com/

+ Lab Machines

* Create an EECS account: https://webapp.eecs.yorku.ca/activ8

b

* Remote labs: https://remotelab.eecs.yorku.ca/

* Eclipse available

* Github commands available via a'terminal

* Clone a copy of repository here _ ook
+ Your{Own"Machine > (e

wet®

ithab

Loca)

r/ﬁ\

* Download the latestEclipse: https://www.eclipse.org/downloads/

* Github desktop: (hitps://desktop.github.com/
* Clone a copy of repository here

AT




Working over Remote Labs
- Do not invoke the eclipse via the GUI icon!
(which invokes Version 4.12)
- On a terminal, type eclipse4.16 &
- Do not type eclipse (which also invokes Version 4.12)
- Before you log out and all data get lost,
always commit and push your work back to Github!!




If You Want Extra Practice:

https://www.eecs.yorku.ca/~ jackie/teaching/tutorials/index.html# java_from_scratch

More examples (EECS1021-W19)
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blic cl CircleAppl { ‘a‘lt ]Ei‘lf C l A l 1-
= }j ;as:smell:gd? Z:t | of execution ) 81 Onso e PP |Ca lon
public static vo@tring[] args) {
// Starting th€ exefution of the application.

// System.in _denotes the standard input (i.e., keyboard).
-? Scanner 'input = new Scanner(System.in);

// Start the actual application code here.

/*

* Calculate the first circle.

s’

// Step 1: Prompt the user for the radius of the 1st circl
a System.out.println("Enter the radius of the 1st circle:");

// Declare a variable to store the user input.

// Step 2: Read h : ber from the user

ert
Ags:g“‘ ”fW
pones ol

double areal(=)3.14 * radiusl * radiusl;
String arealg(=)String. format("%. , areal);
// Step 4: Output the result back to the user. 3 dm W .
System.out.println("Area of circle is: " + areals); rd

/*

* Calculate the second circle.

b

// Step 1: Prompt the user for the radius of the 2nd circle.
System.out.println("Enter the radius of the 2nd circle:");
// Declare a variable to store the user input.

// Step 2: Read a floating-point number from the user.
double radius2 Qtngut .nextDouble();

// Step 3: Compute the area of the input circle accordingly.
double area2\=)3.14 * radiusl * radius2;

String area2d{ = String. format("%.2f", area2);

// Step 4: Outplt the result back to the user.
System.out.println("Area of circle is: " + area2s);

// end of the application code.

\/ input.close(Q); 4
. . Souvre
; } 4“ uﬂ),mgw{'




public class CircleAppl { COﬂSOle AppliCdﬁOI’l

// main method: entry point of execution

public static void main(String[] args) {
// Starting the execution of the application.
// System.in denotes the standard input (i.e., keyboard).
Scanner input = new Scanner(System.in);

// Start the actual application code here.

/*
* Calculate the first circle.

.
// Step 1: Prompt the user for the radius of the 1st circle. _,W M(A)kte P

System.out.println("Enter th st circle:"); (5’
// Declare a variable ore the user input.

// Ste oating-point number from the user:

double input.nextDouble(); 4 _/7

// Step 3: (dmpute the area of the input circle accordingly, A‘Mua
Zdouble areal = 3.14 * radiusl * radiusl; {ﬁ / b

String areals = String.format("%.2f", areal);

// Step 4: Output the result back to the user.
System.out.println("Area of circle is: " + areals);

/*
* Calculate the second circle.
b
// Step 1: Prompt the user for the radius of the 2nd circly.
System.out.println("Enter the radius of the 2nd circle:"
// Declare a variable t i 1
// Step 2+ ating-point number from the user.
doublegadius2 & input.nextDouble();
// Step 3: Ceffipute the area of the input circle accordingly.
2doub1e area2 = 3.14 * radiusl * radius2;
String area2s = String.format("%.2f", area2);
// Step 4: Output the result back to the user.
System.out.println("Area of circle is: " + area2s);

// end of the application code.

input.close();




Utility Methods
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public class CircleApp2 {
// main method: entry point of execution
public static void main(String[] args) {
// Starting the execution of the application.
// System.in denotes the standard input (i.e.,
Scanner input = new Scanner(System.in);

keyboard) .

// Start the actual application code here.

/*

* Calculate the first circle.

%/
// Step 1: Prompt the user for the radius of the 1st circle.
System.out.println("Enter the radius of the 1st circle:");
// Declare a variable to store the user input.
// Step 2: Read a floating-point number from the user.
double radiusl = input.nextDouble();
// Step 3: Compute the area of the input circle accordingly.

// Change: reuse formula calculation by calling the utility method
double areal = Circle.getArea(radiusl);

String areals = String.format("%.2f", areal);
// Step 4: Output the result back to the user.

System.out.println("Area of circle is: " + areals);
/lﬁ

* Calculate the second circle.

.y

// Step 1: Prompt the user for the radius of the 2nd circle.
System.out.println("Enter the radius of the 2nd circle:");
// Declare a variable to store the user input.

// Step 2: Read a floating-point number from the user.
double radius2 = input.nextDouble();

// Step 3: Compute the area of the input circle accordingly.

// Change: reuse formula calculation by calling the utility method|
double area2 = Circle.getArea(radius2);

String area2s = String.format("%.2f", area2);
// Step 4: Output the result back to the user.
System.out.println("Area of circle is: " + area2s);

// end of the application code.

input.closeQ);




Calling Utility Methods

use

public class Circle {

double area = 0.0 ab
area = 3 14 * radius * radius;
Iﬂd,»' r‘etur'n ar'ea, 23 23

e A

/*
* Utility methods: not requiring creating of objects in order to use them.
*gl' tatic doubl \4 (doubl 2db {
public static double getArea(double radius)
—
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public class CircleApp2 {
// main method: entry point of execution
public static void main(String[] args) {
// Starting the execution of the application.
// System.in denotes the standard input (i.e.,
Scanner input = new Scanner(System.in);

keyboard).

// Start the actual application code here.

/*

* Calculate the first circle.

*/
// Step 1: Prompt the user for the radius of the 1st circle.
System.out.println("Enter the radius of the 1st circle:");
// Declare a variable to store the user input.
// Step Zzyad a floating-point number from the user.
double radiusl = input.nextDouble();
// Step 3: Compute the area of the input circle accordingly.

// Change ofreusy formula calculagEQn by calling the utility method
doublelareall]= Circle.getAreaCradiusl);

String areals = String. format("%.2f", areal);
// Step 4: Output the result back to the user.

System.out.println("Area of circle is: " +_greals);
.
/*
* Calculate the second circle.
74

// Step 1: Prompt the user for the radius of the 2nd circle.
System.out.println("Enter the radius of the 2nd circle:");
// Declare a varjable to store the user input.

// Step 2: Rea floating-point number from the user.
double radius2 = input.nextDouble();

\f // Step 3: Compute t‘;iar‘ea of the input circle accordingly.

ati¥h b

Clrcle getArea(radlusZ),

e ——
String area2s = String. format("%.2f", area2);
// Step 4: Output the result back to the user.
System.out.println("Area of circle is: " + area2s);

alling the utility method

double area2

// end of the application code.

input.close();




Junit Tests (automated testing of utility methods)

use

public class TestCircle {

/*

public class Circle {
/*

*/
public static double getArea(double radius) {
kbl 0.0

double area = 0.0;
area = 3.14 * radius * radius; )41 o

return area; (0.0 (0.0
o = 30 09

* Utility methods: not requiring creating of objects in order to use them.

* Each test method corresponds to a ***manual***
* launch and interaction with the CircleApp2.
4

@Test

public void testl1(

. assertEquals(314.0, Circle.getArea(10.0); 1);

@Test

public void test2() {

assertEquals(20.0 * 20.0 * 3.1415926, Circle.getArea(20.0), 1);
—
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Jjunit__tests

Separation of Concerns

- Expected vs. Actual Values
- Methods
* calling methods from model

L con’rainin print statements
* assertions

console_apps [rcle 4?72
use T 927 '

- Classes & Methods
- Methods L l/ltf/'% Meﬁaﬂ/

¥ con’rainingprin’r statements
* return statements

- main method
* calling methods from model

* containing[print _statements|
* con’rain eturn statements




EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 2

Use of Debugger and
Introduction to Conditionals



Arithmetic Sequence - FEirst Term (FT)
EEF] > wiff‘erance (d)
@f_){*@.w)-\v'l}\w' / 2
A7 19,1 111
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Ost: WFET

v 'Z.,wl: FT +_0( _é:_
M: T +2d
teh: | FT +3d

eq: T+ @
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Debugger: [Step O;/erjl Step Intof|Step Out

public class SequenceAppl {
public static void main(String[] args) {
PScanner input = new Scanner(System.in);

// Stage 1: Prompt the user and read inputs

int Z inputhextInt():
> System.out.println("Enter the common difference (d):");

trin = Sequence.getSequencel(tt
> 'nt@: Sequente.getSumi(ft, d);

aSystem.out.pr'i tln("Enter the first term (FT) of an arithmetic seq. of size 5:");

\’2

use

int(d)= input.nextIntQ); "
2 @z. \\43 g‘ ,4, “7 public class Sequence { \/ 3 2
q
// Stage Z'I/Eompl;lte the result 4ep N otic static srind@NTEE
) r M‘to — el

a String result = ""§
-

}

int e.r'ml = 5 Z
int‘ter‘mZ = +M; // terml + d
nt'herm3 = +2*§; // term2 + d
// Stage 3: Output the result to console intfectms = + 3% §; // term3 + d
3System.out.pr‘intln("Sequence " + seq + " has sum " + sum); X =9 infytetmS = fk + 4 * f; // termd + d
. a resulf = "<" + terml + ", " + term2 + ", " + term3 + ", " + termd + ", " + term5 + ">";
Va input.closeQ); - =

eturn result;
1 ¥ '

stop #tO stop o/ sepotf) e

AR ARRET RV EENN

— — - c— —

public static int getSuml(int ft, int d) {
int result = 0;

£

ft + d; // terml + d

int term3 = ft + 2 * d; // term2 + d
int term4 = ft + 3 * d; // term3 + d
int term5 = ft + 4 * d; // term4 + d

int sum = terml + term2 + term3 + term4 + termS;
result = sum; // wrong: sum = result;

return result;




Debugger: Step Over, Step Into, Step Out

public class TestSequence {
v
W\

td
- °

@Test
dbublic void testGetSequencel
=2.5tring(seg) = Sequence .getSequence
~ assertEquals("<3, 5, 7,

}

@Test

public void testGetSuml() {
int sum = Sequence.getSuml(3, 2);
assertEquals(35, sum);

public class Sequenc

2

public static String getSequencel(int ft, int d) {
a String result = "";

int terml = ft;
aint term2 = ft + d; // terml + d

int term3 = ft + 2 * d; // term2 + d
¢int term4 = ft + 3 * d; // term3 + d
* int termS = ft + 4 * d; // term4 + d

result = "<" + terml + ", " + term2 + ", "

return result;

}

public static int getSuml(int ft, int d) {
int result = 0;

int terml = ft;

int term2 = ft + d; // terml + d

int term3 = ft + 2 * d; // term2 + d
int term4 = ft + 3 * d; // term3 + d
int termS = ft + 4 * d; // term4 + d

int sum = terml + term2 + term3 + term4 + termS;
result = sum; // wrong: sum = result;

return result;

+ term3 + ",

"+ termd + ", "

+ termS + ">";
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EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 3

Exploration of
Logical Operations and Nested Conditionals



Single If-Stmt with Overlapping Conditions

public static Siring getletterGradel(int marks) @

Correct i Test Value:
marks =(63

}
else if(marks >= 75) {

Ke-w @

’7e’|.se if(mabr'ks >= 70) {
K 1g = "Bn;'—
}
i’else if(marks >= 65) {

X 1g = "C+";
7
SR

}
‘-Else if(marks >= 55) {
19 =0
}

r Ll 55 60 65 70 75 80 90
else {
lig):= < F

U

return lg;



Multiple If-Stmts with Overlapping_Conditions

public stat Strlng getLetterGradeZ(lnt marks) {

Str‘ln @ I pr —;’6/\{'

incorrect >/ . Test Value:
7 i‘migkf ek &) e
2 - p 24
S{ 1f(r$1r‘ks >= 80) \
1 ‘ 2( 1g = "A";
S

if(mdrks >= 70) {

1 (2 F
20 s
K19=B;

1f(marks >= 65) {

o{ )( 1g = C+
)ﬂ 1f'(mar' s >= 60) { Dlem[e 9 Jg/lt

‘ lfcmgks@) D 7 {\/{Mﬁ'

| if(marks >= 50) {
lg = "D";

e B0 1 50 55 60 65 70 75 80 90
1gs = Sk
}

\\/

return 1g;

}



Multiple If-Stmts with Non-Overlapping Conditions

public static String getLetterGrade2(int marks) { 4(7 Z ks < m
String 1g = " (“% - MAV -—
‘o . <
if&& marks <= 100) {i E)

Test Value:

)( Lg = "A+
macks 9o =
/)nf(se - mé}kg& nSrl? <90) { @ X% marks @

X ten @ vas < o0
/71f(?5 <= rks && mar‘@< 80) {@
%19-

2115(70 <= marks ;& mark@?S) { @

)(19_ 'R

211:(65 <= mér‘ks && mar@ 70) { @

K lg = "C+"
ingﬁ mar‘ks && ma;l-('

gR=NGE
& @ @
.—)lf(_a <= mark§ && marks < 60) {
Kie=" ? @ NN
alfCS <= m%%lgs & marks < 55) { @ T
1g = "D";

g = 4
V& e
63 @5 « () 50 55 60 65 70 75 80 90 /0O

return 1g;

3




Multiple If-Stmts with Non-Overlapping_Conditions ()

public static String getLetterGrade2(int marks) {

String 19 = 0"(D) b3 ® Correct

1f(90 <= marks 44 marks <= 100) {

lg = "A+"
J;BQ <= mar'k E; _____2_0_)_{
b 1F(75 <_©ks (1) mar‘ks < ;[-0) o @
alg = "B+"

%117(70 <= marks@marks < 75) {

Igh=

}

if(65 <= marks &4 marks < 70) {
1g = "C+";

} (3. -
) if(60 !::Zmar*ks &‘ marks < 65) {
- 1lg = "C"; —_—

}
if(55 <= marks ‘x‘ marks < 60) {
1g = "D+";

> [ if ﬁ_= g maqr;s < 50) { 50 55 60 65 70 75 80 90 m

return 1g; Z& _
}



Nested If-Stmts

public static String getLetterGrade3(int marks) {

Test Value:
String 1g = ""; 77@ rr C"' o marks 93
if(marks >= 80! 4 %

iF(ma‘ >= 909) {
- 86
1 -

erse 1. |
Y
: a7

3

else if(marks >= 75) L
e L 52

}
else if(marks >= 55) {
if(marks >= 70) {
1g = "B";
}
else if(marks >= 65) {
1g = "C+";
}
else if(marks >= 60) {
1g = "C";
}
else {
1g = "D+";

}
}
else if(marks >= 50) {

1g = "D";
}

else { 60

19 = "F";
}

65

70 ) 75

return 1g;



Nested If-Stmts

Test Value:
marks = 93
marks = 86

public static String getLetterGrade3(int marks) {
String 1g = "";

A bt ﬁ""j\('Correc’r

if(marks >= 80

41F(mar‘ksz=_ﬂm, {

1g = "A+";

} -
else {

i maks o
} —

}

else if(marks >= 75) { 70

1g = "B+";

- 52
@Qﬁw;ﬁ? —b @ % B
L} = I (W’H "b g
1?e ;gméé% >=6){ \\| b <
}

else if(marks >= 60) {
1g = "C";

}
else {
1g = "D+";
}
}
else if(marks >= 50) {

1g = "D";
}

else { 50 55 60 65 70 75 80 90

19 = "F";
}

return 1g;



Nested If-Stmts

public static String getLetterGrade3(int marks) {

Correct

String 1g.= " Ejf
21 f( >= 80) {
477 if(marky :i 90) {
- 19 = "A+II;
_? =
else {
T lg = "A%;
}
}
relse if(marks >= 75) {
1 1g = "B+";

13
;else if(mdzgs >m 555-{
it(marks >= 70) {
1g = "B";
}
else if(marks >= 65) {
SIGE=R Erls
}
else if(marks >= 60) {
1g = "C";
}
else {
1g = "D+";
}

}

else if(marks >= 50) {
1g = "D";

}

else {
1g = "F";

}

o

return 1g;

}

Test Value:

=(93)
86

——0—0—0—0—0—0—0—

50

55

60

65

70 75

80 90



/ @©

didWell = !(J_g.equal§("D+"@[g.equals(“D")@I_g_.equals("F“));

Tl = i F
|
didWell = !(Ii._equals("D+")@ lg.equals("D") Il /ig.equals("F"));

@



EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 4

Introducing Loops to
Patternize Repetitive Actions



}

System.out.println("i is: "

oo pn e
L, as L4(7 BTt adets 4 tue,

ey benict e ) phatte
of— LOF



Console

for(intM=0) T<5; T +o) {
—ZSystem.out.println(’i is: "

i value | Stay Condition | Stage | Action

at T
0 o<t @ |Te#7 T
1 [1¢s @ [RHZfPEET

ctt
2 |2<¢ @

Mt T
s e O [ma| e
a |4 <& D |Tede ]7{:‘2 C
& 't<c (&)



for-Loop: Scope of Loop Counter

int i = 0;
for(; 1 <5; 1 ++) {

}

for(int 1 = 0; 1 <5; 1 ++) {
System.out.println("i 1is:

+ 1);

System.out.println("i is: " @BD;



b ,
Grade Calculator using a for-Loop 5f i AJF

System.out.println("Enter your name:");

String name = input.nextlLine();

double .weightedSum’= 0.0;

mn

String report -= "";
for(int i =Q) i <=5; i ++) {

System.out.println(name +

"

int weight = input.nextInt(Q);
System.out.println(name + ", what's the marks of your Assignment " 4—GD+-" (Cout of 100)?")

int marks = input.nextInt();
reporti+s' "Assignment "
if(l<=4 {

- report += \n";

}

+(1) +

[ IJ
, what's the weight of your Assignment " +(i)+ "7"); \\,

weightedSum!=)weightedSum + marks * (weight / 100.0);

-
%

"[" + marks + ", " + weight + "%]";

System.out.println(report);
System.out.println("Weighted Sum:

+ weightedSum);



while-Loop Syntax m&@jzzewf":lf v

while(i <) { INDAN
System.out.println("1 1s: "
1 ++; é

4 7 4 it edlc
“ T,




while-Loop: Tracing

int 1 = 0Q;

while{i_<‘5

D {

1 ++;

\: System.out.println("i is: "

}

ystem.out.println("i is: "

Console

+ 1);

+ 1);

whea a/alqa’c&@, * -[.»,(:e , ext.

erfovn/ oxffzbé wMe

———

i value | Stay Condition | Stage | Action
0 [0<¢¢ @ [T M C
. “t T
1 |1es O |REZ P
2 |2<¢ @
t T
3 ERRNON X2 v
el 4 |4<s D |Irgs|ree ©
/@ £zc (&)
§” pestl-
(ofe, 7€)



Get Arithmetic Sequence using a for-Loop

public static String getSequencela(int ft, int d, in

String result = "";

int(term : ﬂ.,|
result +=

in m=0;
for(int 1 =1; 1 <=n; 1 ++) {

result += term; Te="1 = o e
if@ { // not the last term

result += ", ";

}

sum += term;
term += d; // term = term + d

resu
result += "“has average " + ((double) sum / n);

return result; @Test
public void test_getSequencela() {
String result = Utilities.getSequencela(6, 11, 4);

assertEquals('@G@l?@ZbS@ has average 22.5", result);

}



Tracing: Arithmetic Sequence with Indefinite Length
pavametess .

public static String getSequenceZb(in
- String result = ""

@Test

—> int term = ﬁ£(55> public v01d test getSequenceZb()
result += "<';"?

C3nbuBo kS

\(4%{/ l\?__

) - n" .
,%7resu1t +=

leyreturnlresultﬂ

¥




EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 5

Introducing Arrays:
Syntax, Applications, and Tracing



Tracing: Calculation of Indeﬁniqfe Number of Assignments

12€ public static void main(String[] args) { # : »

13 Scanner input = new Scanner(System.in); @ - 7V 5 I r‘ TeS'l' IﬂprS:
14 - I
15 System.out.println("Enter your name:"); ) H -
16 String name = input.nextlLine(); ‘ 0.0 — w !#@ Welgh‘l‘ -._l_o—-
17 v |

18 double weightedSum = 0.0; — —
19 Stringm;p%= e Nez . C U."Jc marks — ii‘
20 il =1V s

21 boolean‘usarWastsToContinge = true;

22 whlle\userWantsToCont"Lnue) {

23 ystem. out. 2iame + ", what's the weight of your Assignment " + i + "?");

24 (1 nt weigqﬁ:' 1 .nextIntQ);

25 . nput.nextLine(ly // consume the new line character

26 ystem E'Utﬂ’ name + ", what's the marks of your Assignment " + i + " (out of 100)?");

27 / nt ma extInt();

28 nput. ine(Q);

29 epor@LAsmgnment # +@+ " [ + marks + "

30 I eport += "\n"; 7 ( %

31 elghtedSum = weightedSum + marks * (weight / 100.0); \A

3z B -

33 | )/ T

34 \ ystem out.println("Would you like to continue? (Y for yes, otherwise no)?");

35 \ trmg answer)= 1inpu exE=ine();

36 M 1 serWantsToContinue .equals("Y");

37 .

38 System.out.printl n&%rt\, ‘F"e TMQ

39 System.out.println("Weighted Sum: " + weightedSum); 00 -l' Lu_(, * 0 ,

49

41 input.close(); + d‘f 0 /S— -r bd ,G 0 2

42 }

o et A L (ug, 0f] R.20¢4, k47 |- 3[4, 4]

45



Tracing: Calculation of Indefinite

12€ public static void main(String[] args) {

13 Scanner input = new Scanner(System.in);

14

15 System.out.println("Enter your name:");

16 String name = input.nextLine();

17

18 double weightedSum = 0.0;

19 String report = "";

20 int 1= 1;

21 boolean userWantsToContinue = true;

22 whileCuserWantsToContinue) {

23 System.out.println(name + ", what's the weight of your Assignment " + i + "?");
24 int weight = input.nextInt();

25 input.nextLine(); // consume the new line character

26 System.out.println(Cname + "

27 int marks = input.nextIntQ);

28 input.nextLine();

29 report += "Assignment " + i + " [" + marks + ", " + weight + "%]";
30 report += "\n";

31 weightedSum = weightedSum + marks * (weight / 100.0);

32 1 ++;

33

34 System.out.println("Would you like to continue? (Y for yes, otherwise no)?");
String answer = input.nextLine();

@ e = seekenes

38 System.out.println(report);

39 System.out.println("Weighted Sum: " + weightedSum);

49

41 input.close(Q);

44
45

, what's the marks of your Assignment " + i + " (out of 100)?");

} ' N> et § L3b | (o)
wes ololeted 7

Number of Assignments

Test Inputs:
pweight = 10
marks = 44

marks = 54
Y

weight = 20
marks = 64

Het. Tt



Indexi £ A . Initiali NS & M aw <F
ndexing_or an Array: lnitializer Aﬂqf/ Td\f@&f

L @@@ . P omputer r:/\emory

Address Calculation

- base address
- offset (unit




== Y b
Indexing_of an Array: New Object i fol X

Computer Memory

Address Calculation i[z] H

- base address
- offset unit ]




Implementing Utility Method using Arrays

public static int[] (getIntermediateSums(int[] w8 {
—> int[] result = null;

int sum = 0; A —

int[] sums = 4Eﬂ’int[~~.lenyth ;

for(int i_=-8, i".< N§.length; i ++) {
=7 gy 4

~75 sum {=- 2o
}/7 gg%ﬂ& “4xg @

result = Su;%; public void t10 { L.
int[JGnput )= {Z, 3, 4, 53;
int[Kexpsted = {2; 5; 9; 14};

_€>int[] result )= ArrayUtilities.getIntermediateSuMEZEﬁEQEjZ
assertArrayEquals(expected, result);

return{result;

}

[ > @Test
YQMH’. / public void test2() {
int[] input = {};

<§§> int[] expected = {};
I

int[] result = ArrayUtilities.getIntermediateSums(input);
assertArrayEquals(expected, result);

=l
(7
N | RS
o
A ln



. . . Mt
Implementing Utility Method using Arrays vMI|

public static int[] (getIntermediateSums(int[] &) { T’IW‘t /\al
A

—»int[] result = null; W’(
1
~> int sum = 0; 0
int[] sums = new int[@s).length]; {2 fff€£{ ,~€;‘
_Ffor(int 1 =(0, i <(Mg.lenath; i ++) { ]17
sum += @[i];

sums[i] = sum;
@Test

}
result(=)sums; public void test1() {
—7 o‘—‘ | 0 \ int[] input = {2, 3, 4, 5};

int[] expected = {2, 5, 9, 14};
4J94 int[] result = ArrayUtilities.getIntermediateSums(input);
assertArrayEquals(expected, result);

return result;
————

@Test

(W public void test2() {
int[] input =({}
\ int[] expected = {}:

int[J{result)= Aﬁ}ﬁ§Utilities.getIntermediateSums(input);
4‘“\3\ /\; assertArrayEquals(expected, result); ‘




EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 6

Classes, Attributes, Constructors,
Accessors, Mutators, Method Invocations



Mewber Suesit 5 W"£ o == P gl

Visualization: Creating Objects L ompu’rer Memory
public class Member { Templa’re Deﬁnlhon ?
)
private i )
private
Skl .
i ote StringRlme; B (23
private double : :
private double |height; r__m (D0
public Member() { N ml/
// do nothing ‘ W. 0.0
} F;ub .. —0.0 ¢

3

Instance Creation Ll L 28 3ec0
public class MemberApp2 { 14. Yﬂdl/
public static v01d ma1n(Str‘1ng[] ar'gs) { w Z Q
h. 2o
y o
System out println("Memberl and Member2 are the same object: " + (suyeon == yuna)); o

System.out.println("Memberl and Member2 are distinct object: " + (suyeon != yuna));




Methods: Accessor vs. Mutators

L

3

public getBMIReport() {

String result = "";

double heightInMeters = this height / 100,
double bmi = ¢hisiweight / (heightInMeters * heightInMeters)Y

String interpretation = ""
if(bmi < 18.5) {

interpretation = "Underweight";
}
else if (bmi < 25.0) {
interpretation = "Normal";
}
else if (bmi < 30.0) {
interpretation = "Overweight";
}
else {
interpretation = "Obese";
I

result = interpretation + " (" + String.format("%.1f", bmi) + ")";

return result;

Z

3

public void changeWeightBy(double units) {

this.weight(+=Junits;

Accessor

&

Aau’;mtm o
aarg
Wi

wodshoatent.
L rzf g g, o meokfocer
rhdls] b wih &
Attidup):

Mutator

\N »wlﬁ W 7[ ot



public class Member {

private int id,
private char type;

[ 4
private double balance; Rtb‘ (LA{P\S‘

private String name;

private double weight;
private double height;

public Member(double weight, double height) {
this.weight = weight;
this.height = height;

}

public double getWeight() {

return &his.weight;
} ¢ ,,,w\(.

public double getHeight() {
return this.height;

}
————————
public String getBMIReport() { lrls
String result =

double heightInMeters = s.hei ht / 10@
double bmi = y‘s.weighé eightInMeters * heightInMeters);

String interpretation = "";
if(bmi < 18.5) {
interpretation = "Underweight";

}
else if (bmi < 25.0) {
interpretation = "Normal";

¥
else if (bmi < 30.0) {
interpretation = "Overweight";

}
else {

interpretation = "Obese";
}

result = interpretation + " (" + String.format("%.1f", bmi) + ")"}
return result;
- =42

publiE void cﬁangeWeighth(double -'un-'e}t-s) {

weight += units;
}

|} QA el

matedor”

Visualization: Calling Methods

20>

aldv T

Member

d’/‘\y Member

id

type

| ’rype

balance

[ name [Z
fweight | 34

 height ]

@Test

=> Member alan =

— Member mark =
// Initial megsure
assertEquals
assertEqual

e assertEquals("Obese (30.8)
hange measures
.changeWelghtBy\ 37,
changeWe1ghtB -13)

balance

name

weight

height




EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 7

Aliasing,
Reference-Typed, Single-Valued Attributes



%] @] &5

ReFerenc@mmg Address | % ‘ &
v J

szte;ﬁc void test_aliasing_01b @’ng/

Member®alan = new Membe L.Q. ‘1& Member
7 Membersmark = new Membe 3 ®d_a: Vo @’AA A d
2// Initial measures '24[' - —

type
assertEquals(85, alan.getWeight(), 0.1);@M JE“* i

assertEquals(101, mark.getWeight(), 0.1); 4he Luwp L0, balance
assertEquals("Overweight (27.8)", alan.getBMIReport()); "ﬂ'me
assertEquals("Obese (30.8)", mark.getBMIReport()); weight K
- height | /7€
mark = alan; MCA&/‘ A W\AVE> ) ‘/ o
9 oo Ledib
Change measures —J
qalanLchangeWeightB)((—B §1 valt L] . Member
assertEquals("Normal (Z3.5)", etBMIReport()); id
assertEquals("Normal (23.5)",|mark.lgetBMIReport()); type
balance

IZDILLLMQ v::::m‘ 0]
i | =17

Alan mak.




Reference Aliasing: (&5yirg Address Y2y

@Test {
public void test_aliasing_02() {

() Member alan = new Member(); | Mober|
5 @ Member mark = new Member();

Member tom =(alanj
@ alan = mark;

@ mark 5‘_{%;
Lhwmefa/ : ol K7 et

A/A/l = wavks ) 7
ok = NMS] i @ Q
o/&“lcvé



¥ o, tremer = olen. deﬂ?cmﬁ( 1

public class Member {

ReFerence-Typed private int id;

private char type;

o = 9 S 3 ; Pd
Single-Valued Brtvats dbible neigii B k

AffribUfes private double height; mﬁ.& trewner =

- - _ — Trainer trainer; Jo/la
¥ M = V’lﬂk- T(AM | llﬁe%%

A W —— public Member(String name) {
@Test ) this.name = name;

public void test_MemberTrainer_01() { } 'b/] --2| Tra|ner
" " o . —————
Member alan = new Member("Alan"); public Trainer getTrainer() { d
Member mark = new Member("Mark™"); return thlw L
A Member tom = new Member("Tom™); } d/ % 7( ’hm i J—M
-7 assertTruefa etTrainer() == null); a1

assertNull mar'k otT * public void registerTrainer(Trainer tr'alner') {
th'LS trainer = trainer;

getIrainess;

assertFalse(tom. getTr‘alner‘( I= null); (PA

Trainer jaced /'= new Trainer("Jared"); PUbllC V01d _Lﬂn "‘(Me"ff‘/‘

Traine @ new Trainer("Jon"); +* this.trainer =T get ralner(

registerTrainer(jared); 1 Wl

mark/registerTeainer(jon); i
\/sser'tTrue Calan Jgetirainer() != null && alan.getTrainer() ==

a

ssertTrue(marK.getTrainer() != null &% mark.getTrainer() == jon); Member Member Member
assertNull(tom.getTrainer()); A\M d d d

=3

type type type

tom/referTrainer(mark);
assertTrue(tom.getTrainer() != null &% tom.getTrainer() == jon); trainer @ trainer - trainer

S S
assertTrue(tom.getlTrainer() != null & tom.getTrainer() == jared); weight weight weight

} height height height




Reference-Typed Attributes: EOI\H 3L,
Single-Valued vs. Multi-Valued Jrajner b i
3 name name
. Joc
public class Member { \M.%E
/* single-valued */ A
private Trainer trainer; Mu‘“%
es G B/ d
/* multi-valued */ ét;ﬁ T All)""/\7 Menmpber _'bf‘ﬂ. ’N;I Member
private Facilit@faci ties: — trainer trainer
b 5 to S facilities | facilities |

Gt 20005 o Soup amz/ o (2 o |

whoe” et («wk?( +hP ~7 21 TaE
Stts the  ololriss - of - zowp
‘Fﬂal'(ili DLJPCt

Facility Facility Facility Facility
—Fl —~~ name name name name
price price price price
units units units units




EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 8

Aliasing,
Reference-Typed, Multi-Valued Attributes



St > rep. tpe % heeyert facdireolo] = £l
Reference-Typed, Multi-Vdlued Attributes e heeyen foedtasz]- 12 5

i ) 500 XE¥ heyeon.-lzm(m&]: 7[35
facilities e S .

public class Member {
private String name;

Facility Facility Facility
name- ~ name LG name 7
price | 2.5 price 2.0 price | /&
units units z units é

%’j
AT

l\agean. M’?’r@ﬁgﬂ == ]

private final int MAX_NUMBER_OF_FACILITIES = 6;
private Facility[] facilities;
private int nof;

public Member() {
this|facilities = new Facility[MAX_NUMBER_OF_FACILITIES];
this|nof = 0;

} @Test

public void test(Q {

public Member(String name) {

ITIOR Facilit = new Facility("Spinning Class", 2.5, 1);
STt harie) = e Facility f2 = new Facility("Gym", 2.0,_22;

} Fac111ty(F3’= new Facility("Locker™, %éé’ii%

» Member. heeyeor’ = new Member("Heeyeon™);
assertEquals@, heeyeon.getNumberOfFacilites());
heeyeon.addFacility(fl);

J assertEquals(1, heeieon .getNumberOfFacilites());

public int getNumberOfFacilites() {
return thrsTrof

; |

publje=vQid aaaFaa[lty(Facility {

facilities[this.nof] = f;

heeyeon.addFacility(f2));
assertEquals(2, heeyedh.getNumberOfFacilites());

heeyeon.addFacilit_y@E
———
assertEquals(3, heey€bn.getNumberOfFacilites());




Reference-Typed, Multi-Valued Attributes getPaymentDue

= 7ls ember “Heeyeon”
¢==0 |""'/“lac(l¢{lps|[o']f VU()} a—wé/l M | 4 y 7

name

il l L -rac—l&(p“ﬂa t—VD() 4( facilities LSE

- nO'F
=<7 hebyesn. 1ottt 1. 46,
public class Member { U
private String name; ‘H Facility Facility j Facility
name T name — name S

private final int MAX_NUMBER_OF_FACILITIES =

private Facility[] facilities; price (’Zg price 2.0 price (/
private int nof; {ﬁ units / units units
public double qetPavmentDue() { fﬁ(, ZPC x

double result = 'l’m‘r \( 1A 'PZ ‘P5

for(int i 3 i< + vis.nof; 1 ++) {

% esul this. ?ac1[1%1es[1] getPaymentDue();

0 @Test
returf result; 1 public void test_2() {
} 2 Facility f1 = new Facility("Spinning Class", 2.5, 1);
= Facility f2 = new Facility("Gym", 2.0, 2);
public void addFacility(Facility f) { Facility f3 = new Facility("Locker", 1.5, 3);

this.facilities[this.nof] = Member heeyeon = new Member("Heeyeon");

this.nof ++; heeyeonfaddFacility(f1);
} heeyeonfladdFacility(f2);
heeyeonfladdFacility(f3);} «

}
A. T-;;a MNM?’M[&] ) GHW, X assertEquals(2.5 * 1 + 2.0 * 2 + 1.5 * 3,\heeyeori.getPaymentDue(), 0.01);
\




*#[ heyfeo .%cziztrestajeqmwo.egwls("ém”) @

Reference-Typed, Multi-Valued Attributes %5,7, ., getFacilityUnits
| extendFacilityUnits

public class Member {
private String name;

Member “Heeyeon” i”‘ol:
name /'J 0 Z 2 d ¢

facilities ~

nof {
‘ISpinning Class” “Locker”
_p/w Facility Facility Facility

name T name — name (e
price | 2.X price | 2.0 rice | / 5’
units / units i(&\l/\ units

private final int MAX_NUMBER_OF_FACILITIES =
private Facility[] facilities;
private int nof; "

1)
public int gg;FacilitzUnits(Str‘ing H&

Facility Tg= tors.getracility(reme);
ﬁint units = -1; @

if(f != null) {
= units = f.getUnitsQ;

}
retugf.rz'zm;g

—_— of v 2
public void extendFacilityUnits(String n#, int kewMery) {
Facility f = <elds.getFacility(name);
if(f !'= null) {

. . 30 {
f.setUnits(f.getUnits() + howMany); Facility f1 = new Facility("Spinning Class", 2.5, 1); 'P%
} "é U4 Facility f2 = new Facility("Gym", 2.0, 2);
} Facility f3 = new Facility("Locker", 1.5, 3);
private Facility getFacility(String -name) {
—»Facility f = null; Member heeyeon = new Member("Heeyeon"); ndl’
2boolean hasFound = heeyeon.addFacility(f1);
or(int i = 0; am 8&& i < this.nof; i ++) heeyeon.addFacility(f2);
jf* i{ : o . getName() . equals (aame) heeyeon.addFaciliy(f3);

int units
assertEqua

v
- .extendFacilityUnits("Gym" ,@;
assertEquals(4, heeyeon. getFacilitx nits("Gym" ));

}



EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 9

Mobile App Development in Android Studio
Model, View, Controller



GUI Components

Text -> TextView

Text -> Plain Text
Containers -> Spinner

Buttons -> Button




View vs. Controller: Proqrammlnq

A
- Layouts GUI Components _ Define Control Mefhods ~ (il
- Declare ids of GUI Components 0% 0 ¢ - Retrieve Inputs from GUI
_ Attach/Register Con’rrol Methods _ Display Outputs on GUI ﬁ
Ly Jor eacihkww cleck »
Conllee 2
2 bkl

Each user interaction with a GUI component

generates an event whose occurrence
executes the attached/registered control method




Model-View-Controller: Tracing

View

1129 O W

CO nfrOl ler Counter App - Jackie Wang

Counter c;

Initial Value

@Override
protected void onCreate(Bundle savedInstanceState) {
, super.onCreate(savedInstanceState);

setContentView(R. layoﬁ_tl:tivity_main) :

_)'c = new Counter( value;]o)
} g

public vo %omﬁitiBHttanErﬁ ﬁiaantirplikigwiew view) {
Str ng“t nitvValue 1eld(R.id.inputInitValue);
1n1tVa1ue = Inteer parseInt(textInitValue);

setContentsOfTextV1ew(R id.outputCounterValue, newContents: "Countgf’Value: " + c.getValue());

INITIALIZE A NEW COUNTER

/A‘ Aal\q A'al\ -

e i 2

J

public void' computeButtonIncrementClicked(View view) {
> e inc remh, v

setContentsOfTextView(R.id.outputCounterValue, newContents: "Counter Value: "

public void computeButtonDecrementClicked(View view) {
c.decre )

setContentsOfTextView(R. id.outputCounterValue, newContents: "Counter Value: " { ¢.getValue());




- Define Control Methods

- Retrieve Inputs from GUI
- Call Methods on model Objects
- Display Outputs on GUI

- Layout GUI Components
- Declare ids of GUI Components
- Attach Control Methods

- model package
- O0FP:

+ classes

+ attribures

+ methods

- Assertions on model Objects
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Java Tutorials - Week 10

Two-Dimensional Arrays
Part I: Console App



Calculating Distances between Cities

houtderd <!
0 1|1 7 @‘M ?7
bTYM / i B ]
AR
TBoton Dmgo ‘U, Hoagion,
£ AQY et




2D Array: Initialization and Indexing
14 AMM%’\

o £ Z

]2 Isl(:!}rl :I;I:"_I;? ZAIEA

01 23 01 23 01 2%

[t 2
kt2li] ¢ o vou)

Dlﬂmd?/\ [5t2 [1][2] ( @tersecta c'[‘ Zfd/ o)

iy o L _2 3 —gwu mluw ool peimn)
e L2 L2 Ll (el
‘ 1 ym— e Al
319 $; 6( ,é g 79{ ﬂb‘
2| A4l eluliz dt )




Creating_a new 2D Array Object

)]0 list2a

int[] rowl
int[] row2
int[] row3

1st2al0)] =

SRS

-

=




Encoing_Distances Table via a 2D Array okg‘favx(ﬁ[ﬂ[o:]

CHICAGO BOSTON NEW_YORK ATLANTA MIAMI DALLAS HOUSTON

distance > @\/ 1 2 3 4 5 6

CHICAGO 0) /\_ﬁ| 0 983 | 787 | 714 | 1375 | 967 | 1087
J

BOSTON @. /\_2| 983 | 0 | 214 | 1102 | 1763 | 1723 | 1842
NEW_YORK 2 /\_ﬂ| 787 | 214 0 888 | 1549 | 1548 | 1627
ATLANTA 3 /\_ﬂ| 714 | 1102 | 888 0 661 | 781 | 810
MIAMI 4 | \ﬂ| 1375 | 1763 | 1549 | 661 0 1426 | 1187
DALLAS 51 7 \ﬂ| 967 | 1723 | 1548 | 781 | 1426 0 239
HOUSTON 6 /\2| 1087 | 1842 | 1627 | 810 | 1187 | 239 0
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Java Tutorials - Week 11

Two-Dimensional Arrays
Part I: Utility Methods



Uky 3L

v C v | &
0 0 0 0
[ l
2 2
0O 1 2
[ 1T (0]
(

2
2

2

’ 5
2 0
Z |
0 > .
! >

Z

0 1
oyl . VAFI I
| 18161713
2l a9 lolule2
T Ao IzI3 T4
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Problem: Given an input 2D array of integers,
return its overall average vs. row averages.

b5 25
Y ]
/0.

| 1~19 1w

I

/2 ]

2-£

(LY

T Az

6.4

A~~$18

méo



pble @l ﬂetﬁmﬂa;((mfmgj o} ~b 211z q
8 e -3 I3 I3 T
77
GM_"L/’LQ 2 2ES
%%M@ A ATETT
> ip,lz, Ka = K



Problem: Given an input 2D array of integers,
return the row with the maximum sum.

AN ' m&m mmﬁoufam —
a{&a l0|/o]/o /OJ / OD
%lﬁ [21] 4 (/7—' J, 1
2TIE 111 Rk S 1

vetus A[wwlm‘m(]



> ww&@al

bece: Ll”""ma’
{4 SooN

| | Lt LS Q
Torasre. 3 gristert ”2/ o olten ity i

th st o0 o
e T L b6t o w (’FM)l

WJoR  glower AP
,l, “ o¥h L fontie
Al mgetal.
| Jelp

10

[~

N

1Z

/0

/o
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Problem: Given an input 2D array_of int gers, determine if

it is a square (i.e., each row has the same number of columns, and

that number is equal to the number of rows of the 2-D array).




Problem: Given an input 2D array of integers,
return a string array of size 2 displaying

the lower-left and upper-left triangular areas of elements.

Assumption: The input 2D array is of a square shape.

atola]
ATLE] AREE] ‘ffﬁ Y =
a[z1(] afll] aRIR =
4Bl 45]0] ABIR] 4BIE] - D&
Uppe,-Lefc [ T AP
a[ol_Jm atoaf;] afol[z] alol (3] / oﬁ ' AT
o) AM(T '
ﬁjfﬁ% a[r?} él Tk 1[4 ur[e/ Lo\: ¢ )‘f: m .
KAL) T Ty 2 -




EECS1022 Programming for Mobile Computing
(Winter 2021)

Java Tutorials - Week 12

Java API - Developing a Birthday Book
using ArrayList vs. Hashtable



An Example Birthday Book & A
) bb.getSize() &

o ’l/ bb.getBirthday("Jim")
,];,atf 1/" 12 bb.getBirthday("Jeremy")

1O v ostP Yo& I bb.addBirthday("Suyeon"”, May-21)
/0“’? ’LL 7 v bb.removeBirthday("Alan"

domain ool range |otfeming(Augustsin) > {4l
bb.remind(November-13) uzw\.,g

L?Mm algfrf t {3
gﬁfhblﬂggbok bb s




@Test
public void test 010 { BirthdayBookV1 - Tracing ArrayList Methods

BirthdayBookV1 bb = new BirthdayBookV1();
assertEquals(@, bb.getSize());{y

Birthday bdl = new Birthday(i, 2});
Birthday bd2 = new Birthday(8, 11);
Birthday bd3 = new Birthday(10, 15);
bb.addBirthday("Alan",Vbdl);
bb.addBirthday("Mark",/bd2);
bb.addBirthday("Tom", /bd2)
bb.addBirthday("Jim", bd3);
assertEquals(4, bb.getSize()); l‘

day| =

Birthday bb.getBi r'thdayl "Jim")
J

assertTrue(jimBirthday.getMonth() ==
assertNull(bb.getBirthday("Jeremy"));

bb.addBirthday("Suyeon", new Birthday(é, 21));
assertEquals(5, bb.getSize()); S’

7. Y€
bb.removeBirthday("Alan"); u Lo
assertEquals(4, bb.getSize())
assertNull(bb.getBirthday("Alan™));

String[] (remindersl = bb.remind(new Birthday;

String[] expectedRemindersl = {"Mark", "Tom"};
assertArrayEquals(expectedRemindersl, remindersl);

String[] reminders2 = bb.remind(new Birthday(11, 13));
String[] expectedReminders2 = {};
assertArrayEquals(expectedReminders2, reminders2);

mBirthday.getDay() == 15);

Q.it >
X




@Test

public void test_02() {
BirthdayBookV2 @ = new BirthdayBookV2();

assertEquals(0,

bb.getSize()); ()

Birthday bdl = new Blrthday(s 21);
Birthday®bd2 = new Blrthday(8 i1);
Birthday-bd3 = new Birthday(10, 15)}
bb.addBirthday("Alan", bdl);
bb.addBirthday("Mark", bd2);
bb.addBirthday("Tom", bdZ);
bb.addBirthday("Jim",

assertEquals(4, bb. getSIZeszz

Birthday jimBirthday = bb.getBirthday("Jim");

assertTrue(jimBirthday.getMonth() == 10 && jimBirthday.getDay()

assertNull(bb.getBirthday("Jeremy"));

bb.addBirthday("Suyeon", new Birthday(5, 21

assertEquals(5, bb.getSize( 2);5

bb.removeBirthday("Alan");

assertNull(bb.getBirthday("Alan"));

assertEquals(4, bb.getSize(D); 4 7/

o7

assertArrayEquals(expectedRemindersl, remlndersl), 1ibﬂ

String[] remindersl = bb.remind(ne! Birt;j{

String[] expectedRemindersl = {"

BirthdayBookV?2 - Tracing Hashtable Methods

wawes  Lnolods

BB V2

i

2 |8

U:)/'\-%

o |

\A\‘EH\
V4

= 15);
' 17
wl £
MP‘M» o [ 2]

Strlng[] reminders2 = bb.remind(new Birthday(11l, 13));

String[] expectedReminders2 = {};

assertArrayEquals(expectedReminders2, reminders2);

ot’l@

ol
— b th
g dg




