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Lecture mainly follows
Sun's Java Tutorial available at
http://java.sun.com/docs/books/tutorial/
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1 Java as a Programming Language

Deepening readings:

http://en.wikipedia.org/wiki/lmperative programming
http://en.wikipedia.org/wiki/Declarative programming
http://java.sun.com/docs/books/tutorial /java/concepts/object.html
http://java.sun.com/docs/books/tutorial/java/concepts/class.html
http://java.sun.com/docs/books/tutorial/java/concepts/inheritance.html
http://java.sun.com/docs/books/tutorial/java/concepts/interface.html
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Programming Languages

ImperatTvé (,HOW") Declarafive (,WHAT")

N, / ~
\ Vs ~—
N, / T
N 7 -~
N,

Procedural  Object-Oriented Logic-Based Functional

C Java Prolog Lisp

ks C-Compiler: —
Compiled
Languages: Operating Operating
(e.g. C} System 1 System 2
Java- )
Compiler:
Virtual
Machine Java Virtual Java Virtual
Language5' Machine Machine
(e.g. Java)
Operating Operating
System 1 System 2
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I&nperative Programming MEMOTY (simplified model)

cellnr cellname cellcontent
* Imperative program: .
Sequence of statements | 1123 |plato false |
* Instructions change state | 1124 |
(especially memory) of | 1125 |horst 101 |
computer system | 1126 |heiner 0 |
| 1127 |
| 1128 |fritz 0 |
boolean plato; .
E int horst; .
‘8| int heiner; | 4027 boolean plato;
E int fritz; 2028 Tt L o
“| plato = false; in orsts
horst = 101; 4029 int heiner;
heiner = 2; 4030 int fritz;
fritz = horst + heiner; | 4029 plato = false;
IBEEE = AU | 4030 horst - 101; |

L |
sava as a Programming Language

data

instructions

Pr[gcedural Programming

* Groupsequences of instructions into named ,,procedures” (,,functions”,

14

,methods”, ,sub-routines” etc.)

int doSelfSumSquare (int someNumber) {

int a;

a = someNumber + someNumber;
a=a * a;

return a;

* Advantages

* no copying of instruction sequences
* better testing

+  modularity

* codere-use

* etc.

= |
sdva as a Programming Language

int horst;
y int heiner;

horst = 101;
heiner = 2;

heiner = doSelfSumSquare (horst):;
heiner = doSelfSumSquare (117);
horst = horst + 2;

int doSelfSumSquare (int someNumber) {

int a;
a = someNumber + someNumber;
a=a* a;

return a;

* Inthe example: Control flow is transferred to procedure, back to main

program, back to procedure and back to main program

int horst;
l; int heiner;

horst = 101;

heiner = 2;

heiner = doSelfSumSquare (horst);
heiner = doSelfSumSquare (117);
horst = horst + 2;

int doSelfSumSquareHeiner (int someNumber) {

int a;
a = someNumber + someNumber;
a =a * a;

= a * heiner;
return a;

* Proceduresoften access global variables (bad style!)

* Goal: ,Keep things local” (better testing, code re-use etc.)
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Object-oriented Programming class Bicycle { - ™
L b int cadence = 0; I field
- _n- | fields
+  Object-oriented programming: AIE SEEEC = 0 e
_ int gear = 1; | (state)
Group data and proceduresinto objects €= ] ] -~
Models of state and behaviour of real world objects void changeCadence (int newValue) { ~
state ,fields” ; behaviour ,methods” cadence = newValue;
}
+ Methods should mainly act on an object’s fields . .
void changeGear (int newValue) {
* Classes: Blueprints for objects = Objects: Instances of classes gear = newValue; — class
}
* Advantages | methods
« |Intuitive models void speedUp (int increment) { (" (behaviour)
. L speed = speed + increment;
¢ Information hiding }
¢ Increased modularity, locality etc.
« Increased code re-use void applyBrakes (int decrement) {
speed = speed - decrement;
+  etc. }
} _/
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@\ . O& -8 A )F Introduction to Java Basics.pptx - Microsoft PowerPoint -8x
J dVa aS a Progra m m I ng La nguage ’EHIJ Start  Einfigen Entwurf  Animationen \ Bildschirmprasentation | Uberprifen Ansicht  Acrobat @
‘E '$’ EE]- @. @Knmmema:auﬁei.{hnen Axiﬂ.ﬁsung: . Aktuelle Aufldsung ver... ~
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% lebliC static void main (String[] args} { ’ Bildschirmprésentation sta:’ten Einrichten Bildschirme |

a—

// Create two different Bicycle objects
Bicycle bikel = new Bicycle();
Bicycle bike2 = new Bicycle();

| 1 Java as a Programming Language

class BicycleDemo {
public static void main(String[] args) {

// Create two different Bicycle objects

Bicycle bikel = new Bicycle();

Bicycle bike2 = new Bicycle();

// Invoke methods on these objects

bikel.changeCadence (50) ;

bilkel .geaeclp (10) g @ (e
bikel.changeGear(2) ;

// Invoke methods on these objects
bikel.changeCadence (50) ;
bikel.speedUp (10) ; iy e S S S S S

bike?2.changeGear (3);

woid applyBrakes (int decrement) {

void speedUp(int increment] {
} speed = speed + increment;

! int cadence = 0; “liss Bisyele | ;

| S50 e = @5 bikel.changeGear (2); e cmtenee = 0 !

- . ' int gear = 1; int speed = 0; 1
bikeZ?.changeCadence (30); 3 bike? .changeCadence (S0) ; e e |
bikeZ. SpeedUp (10) ; void changeCadence (int newvalue) { bike2.speeduUp (10) ; 14 changeCadence (3n nevalue) ¢ |
bike2.changeGear (2) ; i cadence = newvalue; bike2.changeGear (2) ; p T :
= g ’ 1 bike2.changeCadence (40) ; woid changeGear(inc newValue) { |
bikeZ.changeCadence (40) ; void changeGear (int newvalue) | E%];ei.iﬁeedmé(m)(;) _ = Xt |
bike2 .speedUp (10) ; gear = newValue; e B T
'

'
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void applyBrakes (int decrement) |
speed = speed - decrement;
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