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Why should you know something about Java?

= Java is an example of a statically typed language (like C and C++)
opposed to Python’s dynamic

" One of the most widespread used programming languages
= Used in other courses at the Department of Computer Science

TIOBE Programming Community Index




Java history

= Java 1.0 released 1995 by Sun Microsystems

(acquired by Oracle 2010) PyPy is adopting the same
A here” ideas to Python
Write Once, Run Anywhere (Just-in-Time compilation)

= 1999 improved performance by the Java HotSpot Performance Engine
= Current version Java 10 (released March 2018)

= Java compiler generates Java bytecode that is executed on a
Java virtual machine (JVM)



Installing Java

Run compiled Java programs:

java.com/download

To compile Java programs into bytecode
you need a compiler, e.g. from Java SE
Development Kit (JDK):

www.oracle.com/technetwork/java/javase/
downloads/

(you might need to add the JDK directory to your
PATH, e.g. C:\Program Files\Java\jdk-10.0.1\bin)
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ava |IDE

= Many available, some popular: IntelliJ IDEA, Eclipse, and NetBeans

= An IDE for beginners:

Blue)

€ WeOUDEA Fls GOY Vew Nevgwe Cooe Awyae Refactor Buid Run Toom VO Window HeD W toee View igne Soree Mo Run Dwg P Teem Toos Wndow 1D
eie 1 Creotuates sovs - pusns gwnt - | VoAm—Datanecouyeee: see A bt J rmes Sesn Com vt e v Methsns 8 .4
- ' B <ot co
Cagema | Cgemme ) Do | B3 00m ) £ poage | ) commen | 3 graph © W Couphtition ' Pew N PYED A Q -k v e
S R v ¥ i it e 1 | S
v -, AN e N + B G Conge Core Lararws o o
v i ey B & mteem E - . * 0 S Pokag
Grnprai o~ o tawrs —s < .
= v . H <t lomstes atinmetoble
™ s " 8
[§ [omoerorngal ! - n
* s . . Setwe sajacentinden() (
: e A ot Flabteset (34} !
. - ,
i . Show smadoc 1
: - Find Usages ¥ |y ¢
- a9 - Callherarchy | 2 SR—— :
AbstractContigurableC ’
= a Insent Code.
AbstrarConfprabieNetwerk .
RS ————— - pellic tisal lans Coupuiiterin | g o~ Rensme %
AnstracCraph Jhest bookam & ; . - Mo ™
Betracsietwork X . s e g - Cooy e
Anstracen . inw » i Stvarn " Safely Delete. w
Adsiracrtind ovctedNetaces Connection « Cotional. absent . e s - X
> . )| Terde X56 | inkee ~oN
Distomalcimiegers wsed as type for fiekd ‘enpactedNodeCount’ leys... (71 L i 2 "1l Debug Test Fie XP6 | Change Method Paramesers ac
Begarts any uses of ™ \ o 5 the type for & "l } i L ~ov
08 0 & parameter Optiomsl was Gesgaed 10 provide 8 brnted mechanam bor ibvary method relum tyses mhere there nesded 10 be 4 Caa way 10 feoresent 50 st Using & S meand o - v toton ! "’
Tieks with type JevautilOptionsl o w10 srobiemats if the Class sends 10 be Sertaieable, wheh JavawtilOptienal is ot viiuarense ity - st P1 Exvraus Soperchis ~o0s
= ; By L% — oy | Lt Svpescics .
¥ » UemestOrger Vioer (mortonn Glrectat] { ThES.directed = Sirectet; | v wirs A S Xra | Use Supertype Where Porsibie w
© « tndoonn v S ) Z * | rodue .
D = Crash
4 Graoniui1oe ’ y c XX | bove lnner to Outer Level
Rogh <8 ce XC | Comvert Anonymeus 10 Member..
@ pelic stathe Craphbilder-tbjects directed ectrivrml Paste XV Erncapsulat Filds i
¥ X e » Replace Comtructor withFactory... ~0F
, R e i Replace Cansiructos with Buider 8
st Srasaiui iéo - invert Soolesn ~o1
. : Inspect and Transé
®  pealic stathc Geapiul lderabjocts { roturs s Graghct 1ger<mjectoifalae) ) ) 1. 3 wactand
- - M S
4 Grashicd Loe - o Gommnets : Iy .
- vcros . Sespoctidma g Bt @ B et by bt
peblic static o o
Youm o L
v weila 8 Unit Tests 70.0-SNAPSROT
< s Loading: WULES 1//035. SONDType. 973/ CORLERt /£ 9903 L13¢ Len/ Snagshat s/ can/ google/ guava guave-test L1/ J0. S-SNAPSH
W Mtpa1//0ss. sunutype. org/costont/ repositaries/sampahots/conyeogia/ puovel guave-test dV20. S-SAAPIG
g MALBN1//01%.S00PLYPe. ST CONt Nt repot 187 108/ MIPIAOLY COn! 9003 10/ peres/ parat st 10/ 0-SHAPIH
. o as » us
" FIEPRITTRIV: WY S Pwrry o s IO



https://www.jetbrains.com/idea/
https://www.eclipse.org/
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Compiling and running a Java program

HelloWorld.java

Java compiler
(javac)

[HelloWorId.class}

Java Virtual
Machine
(java)

l execution

HelloWorld. java

public class HelloWorld {
public static void main( String[] args ) {
System.out.println( "Hello World!" );
System.exit( 0 ); //success

BN Command Prompt — [] X
C:\Users\aul2l\Desktcb>javac HelloWorld.java

C:\Users\aul2l\Desktcpb>java HelloWorld
Hello World!

C:\Users\aul2l\Desktop>




Java : main

" name.java must be equal tothe public class name

= A class can only be excuted using Java name (without .class) if the
class has a class method main with signature

public static void main (String[] args)

" (this is inherited from C and C++ sharing a lot of syntax with Java)

public class print arguments { > java print arguments x y z
public static void main( String[] args ) { | x
for (int i=0; i<args.length; i++) |y
System.out.println( args[i] ) -
}




primitive. java

/**

* A Java docstring to be processed using 'javadoc'
*/
// comment until end-of-line
public class primitive ({
public static void main( String[] args ) {
int x; // type of variable must be declared before used
x =1; // remember ';' after each statement
int y=2; // indentation does not matter
int a=3, b=4; // multiple declarations and initialization
System.out.println(x + y + a + b);
int[] v={1, 2, 42, 3}; // array of four int
System.out.println(v[2]); // prints 42, arrays 0O-indexed
/* multi-line comment
that continues until here */

v = new int[3]; // new array of size three, containing zeros
System.out.println(v[2]) ;
if (x == y) // if-syntax '(' and ')' mandatory

a=1;

b 2;

} else { // use '{' and '}' to create block of statements
= 4; b= 3; // two statements on one line

)




Why state types — Python works without...

= Just enforcing a different programming style
= Helps users to avoid mixing up values of different types

= (Some) type errors can be

. . public class type error {
Caught at COmplle tlme public static_void main( String[] args ) {
int x = 3;
String y = "abc";
System.out.println(x / y);

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII }
type error.py }

x =3 shell

y - " abc"

print ("program running...") > Javac type error.java
print(x / y) | javac type error.java

| type error.java:5: error: bad operand types for
Python shell . .
binary operator '/

| program running... System.out.println(x / y);
A

| TypeError: unsupported operand type(s) for second type: String

|

. |

| ----> 4 print(x / y) | first type: int

|
/: 'int' and 'str' | 1 error




Basic Java types

import java.math.*;

public class biginteger {

Type Values public static void main( String[] args ) {
BigInteger x = new BigInteger ("2")

340282366920938463463374607431768211456

boolean trueor false while (true) {
— // BigIntegers are immutable
byte 8 bit integer x = x.multiply (x) ;
char character (16-bit UTF) // java.math.BigInteger.toString()
System.out.println (x) ;
short 16 bit integer }
int 32 bit integer ) }
float 32 bit floating bout | 4
: : : | 16
double 64 bit floating point | 256
class BigInteger arbitrary precision integers | | | 65536
J J yP & | 4294967296
class String strings | 18446744073709551616
|
|




import java.util.*; // java.util contains ArrayList
Java arrays

public class concatenate array list ({
public static void main( String[] args ) {
// ArraylList is a generic container
= The size of a builtin Java ArrayList<String> A = new ArrayList<String> () ;

. ArraylList<String> B new ArrayList<String> () ;
array C.an nOt be mOdIerd ArrayList<String> C new ArrayList<String> () ;
when first created. If you

A.add("al") ;
need a bigger array you e
have to instantiate a new C.addAll (a) ;
array. C.addAll (B) ;
for (String e : C) { // foreach over iterator
System.out.println(e) ;
}
= Or better use a standard }
collection class like :
:
ArrayList AL
| A2

| B1




Function arguments

Must declare the number of
arguments and the types, and
the return type

The argument types are part of
the signature of the function

Several functions can have the
same name, but different type
signatures

Python keyword arguments,
* and ** do not exist in Java

functions. java

public class functions {

private static int f (int x) {
return x * x;

}

private static int f (int x, int y) {
return x * y;

}

private static String f(String a, String b) {
return a + b; // string concatenation

}

public static void main( String[] args ) {
System.out.println(£(7)) ;
System.out.println(£f(3, 4));

"def")) ;

System.out.println (f ("abec",

functions.py

def f(x, y=None):

| if y == None:
49 vy = X
| 12 if type(x) is int:
| abcdef return x * y
else:
return x + y
print(£(7), £(3, 4), f£('abc', 'def'))




Class

Constructor = method with
name equal to class name

this =referes to current
object (Python "self”)

Use private/public on
attributes/methods to give
access outside class

Use new name(arguments)
to create new objects

There can be multiple
constructors, but with
distinct type signatures

class rectangle ({
private int width, height; // declare attributes
// constructor, class name, no return type
public rectangle (int width, int height) {
this.width = width; this.height = height;
}

public int area() {
return width * height;

}
}

public class A class {
public static void main( String[] args ) {
rectangle R = new rectangle(6, 7);
System.out.println(R.area()) ;
}
}

| 42




Inheritance

= Java supports single
inheritance using
extends

= Attributes and methods
that should be
accessible in a subclass
must be declared
protected (or public)

= Constructors are not
inherited but can be
called using super

inheritance. java

class basic_rectangle {
// protected allows subclass to access attributes
protected int width, height;
public basic_rectangle(int width, int height) {
this.width = width; this.height = height;
}
}

class rectangle extends basic_rectangle ({
public rectangle(int width, int height) ({
// call constructor of super class
super (width, height) ;
}
public int area () ({
return width * height;
}
}

public class inheritance ({
public static void main( String[] args ) {
rectangle R = new rectangle(6, 7);
System.out.println(R.area()) ;
}
}

| 42




Generic class

= Class that is
parameterized by one
or more types

= Primitive types cannot
by type parameters

" |nstead use wrappers,
like Integer for int

generic pair.java

class pair<element> ({
private element x, y;

public pair(element x, element y) ({
this.x = x; this.y = y;
}

element first() { return x; }
element second() { return y; }

}

public class generic pair ({
public static void main( String[] args ) {
pair<Integer> p = new pair<Integer>(6, 7);
System.out.println(p.first() * p.second())
}
}

| 42




Interface

= Java does not support

multiple inheritance like
Python

But a class can implement
an arbitrary number of
interfaces

" An interface specifices a set

of attributes and methods a
class must have

The type of a variable can
be an interface, and the
variable can hold any object
where the class is stated to
implement the interface

interface. java

interface shape {
public int area(); // method declaration

}

class rectangle implements shape ({
private int width, height;

// constructor, class name, no return type
public rectangle(int width, int height) ({

this.width = width; this.height = height;
}

public int area() {
return width * height;

}
}

public class interfaces {
public static void main( String[] args ) {
shape R = new rectangle(6, 7);
System.out.println(R.area()) ;
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