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[Frogramm und vereinfachtes Speichermodell | nouncrollfluss
- VErEl o Vereinfachtes Speicher-Modell o Vereinfachtes Speicher-Modell
[int ZellNr  Zell-Name  Zellinhalt int horst; Zel-Nr  ZellName  ZellInhalt
-Qoé\{ int heiner; (Adresse)  (Variablenname) int heiner; (Adresse)  (Variablenname)
\,53” \int fritz; int fritz;
QQ\’{- ~horst = 101; 1124 horst = 101;% 1124
& hegner =2 , 1125 horst heiner = 2; , 1125 |horst 101
@6‘ fri¥tz = horst + heiner; . = fritz = horst + heiner; ‘ =
& | horst = 2000; 1126 |heiner ‘E horst = 2000; 1126 |heiner |§
- 1127 | - 1127 |
1128  fritz | 1128 |fritz |
4027 | | 4027 |
‘ 4028 int horst; ‘ £ | 4028 int horst; | £
4029 int heiner; E 4029 int heiner; g
4030 int fritz; ? 4030 int fritz; g"
‘ 4029 horst = 101; ‘ 5 | 4029 horst = 101; |n'
‘ 4030 heiner = 2; ‘ | 4030 heiner = 2; |
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nonicrollfluss: Bedingte Verzweigung

N
noncrollfluss: Methodenaufruf wgignmaes speicher-Modell

.- Vereinfachtes Speicher-Modell

int horst; Zell-Nr  Zell-Name Zell-Inhalt
int heiner; (Adresse)  (Variablenname)
int fritz;
horst = 101; 1124
heiner = 2; , 1125 horst 2000
fritz = horst + heiner; .
horst = 2000; 1126 heiner 2 ‘
if (heiner == 2) 1127 \
horst = 10; 1128  fritz 103 |
else s
horst = 11; .
fritz = 17; I} ‘ 4027 ‘
. ‘ 4028 int horst; ‘
4029 int heiner;
4030 int fritz;
‘ 4029 horst = 101; ‘
‘ 4030 heiner = 2; ‘

Zell-Nr Zell-Name Zell-Inhalt
s (Adresse)  (Variablenname)
int horst; H
int heiner; 1124
int fritz;
horst = 101; 1125 | horst 2000
heiner = 2: 1126 | heiner 2
fritz = horst + heiner; 1127 E
horst = 2000; - S
E Iy fritz = doSelfSumSquare (5); 1128 | frice 1_DO
® fritz = doSelfSumSquare (heiner) ; H
[a] [ 2024 |
[ 2025 |
[ 4027 \
int /doSelfSumSquare (int someNumber) { 4028 iz TEESES
int a; - -
a = someNumber + someNumber: 4029 e HEImEEs
£ a=a* a: 4030 int fritzs e
E ) return a; 4029 horst = 101; E
g 4030 heiner = 2; g
o : (-
[ 8756 A os |
‘ 8757 a=someNumber+someNumber ; ‘
[ 8758 B=a e |
14 31
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| rrucedurale Programmierung

TN .
| rrucedurale Programmierung

Gruppiere Sequenzen von Instruktionen in benamte , Prozeduren” (,,Funktionen®,
»Methoden®, ,Subroutinen” etc.)

int doSelfSumSquare (int someNumber) {

int a;
a = someNumber + someNumber;
a=a* aj; N
return a;
}
Vorteile:

* Sequenzen von Instruktionen miissen nicht immer wieder kopiert werden
*  bessere Testbarkeit

*  Modularitat (bspw. betrifft eine Anderung innerhalb der Prozedur nicht die
anderen Programmstellen wo diese benutzt wird. )

* Code Wiederverwendung
+ etc

Gruppiere Sequenzen von Instruktionen in benamte ,,Prozeduren” (,,Funktionen,
»Methoden”, , Subroutinen” etc.)

int doSelfSumSquare (int someNumber) {
k int a;
a = someNumber + someNumber;

a=a * a;

return a;

Vorteile:

* Sequenzen von Instruktionen missen nicht immer wieder kopiert werden

¢ bessere Testbarkeit

= Modularitat (bspw. betrifft eine Anderung innerhalb der Prozedur nicht die
anderen Programmstellen wo diese benutzt wird. )

* Code Wiederverwendung

+ etc.

24 24
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m @ :
| rrucedurale Programmierung

Gruppiere Sequenzen von Instruktionen in benamte , Prozeduren” (,,Funktionen®,

»Methoden®, ,Subroutinen” etc.)

int doSelfSumSquare (int someNumber) {

int a; N
a = someNumber + someNumber;
a=a* aj;
return a;
}
Vorteile:

a

* Sequenzen von Instruktionen miissen nicht immer wieder kopiert werden

* bessere Testbarkeit

*  Modularitat (bspw. betrifft eine Anderung innerhalb der Prozedur nicht die
anderen Programmstellen wo diese berjytzt wird. )

* Code Wiederverwendung
+ etc

24

ﬁu@i‘ucrollﬂuss: Methodenaufruf

int horst:
int heiner;
int fritz;
horst = 101;
heiner = 2;

fritz = horst + heiner:

horst = 2000;

fri%z = doSelfSumSquare (5) ;
fritz = doSelfSumSquare (heiner) ;

int [doSelfSumSquare (int someNumber) {
int a;
a = someNumper + someNumber:
a=a* a;
return ar

Vereinfachtes Speicher-Modell

Zell-Nr  Zell-Name Zell-Inhalt
(Adresse)  (Variablenname) .
1124
1125 |horst 2000
1126 | heiner 2
1127
1128 fritz 1.00
| 204 )
| 2025
[ 4027 |
| 4028 int horst; |
4029 int heiner;
4030 int fritz;
4029 horst = 101;
4030 heiner = 2;
| 8756 femis = |
[ 8757 e T e e |
| 8758 a=a> a; |

Daten

Programm
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Gruppiere Sequenzen von Instruktionen in benamte ,,Prozeduren” (,,Funktionen,
»Methoden”, , Subroutinen” etc.)

int doSelfSumSquare (int someNumber) {

int a;
a = someNumber + someNumber;
a=a * a;
return a;
}
Vorteile:

* Sequenzen von Instruktionen missen nicht immer wieder kopiert werden
¢ bessere Testbarkeit

= Modularitat (bspw. betrifft eine Anderung innerhalb der Prozedur nicht die
anderen Programmstellen wo diese benutzt wird. ) N

* Code Wiederverwendung
+ etc.
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m @ .
| Literatur zu Teil 11.0

e Lernziele der Veranstaltung: Praktische Fahigkeit, kleinere
Probleme mit Datenbanken und Java I6sen zu kdnnen +
Grundlagen fir vertiefte Einarbeitung legen.

® Begren#te Zeit in Veranstaltung --> Viele grundlegende
Informatikkonzepte knnen nur vereinfacht behandelt werden.

e Die meisten Blicher =,Einflihrung in die Informatik” haben
Informatiker als Zielgruppe --> hier nur eingeschrankt zu
empfehlen

AL

e --> Wikipedia-Artikel als Hintergrundliteratur. ‘,_,_-7-7175‘,‘
Erganzend / alternativ: [1] und [2] =
WIKIPEDIA

The Free Encyclopedia

32
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| vojektorientierte Programmierung

Grundidee:

Attribute
(engl. fields, attributes, properties)

in Objekte €=

Methoden
(engl. methods)

ks

on (meist realweltlichen) Objekten

Klasse: Bauplan fir Objekte

Objekte: Instanzen ihrer Klasse

Nassen und Objekte in Java

Grundidee:

Attribute
(engl. fields, attributes, properties)

Methoden
(engl. methods)

e Methoden sollten bevorzugt auf den eigenen Attributen arbeiten

i

Nassen und Objekte in Java

class Bicycle {
int cadence = 0;

int speed = 0;

int gear = 1;

void changeCadence (int newValue)
cadence = newValue;

}

void changeGear (int newValue) {
gear = newValue;

}

void speedUp (int increment) {
speed = speed + increment;

}

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

} N

{

{

|\ V_Attribute
|' (Zustand)

._Methoden
~ (Verhalten)

Klassen-

< Defini-

tion

class Bicycle {
int cadence =
int speed = 0;
int gear = 1;

0;

void changeCadence (int newValue)
cadence = newValue;

}
s

void changeGear (int newValue) {
gear = newValue;

}

void speedUp (int increment) {
speed = speed + increment;

}

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

}

{

‘\__V_Attribute
~ (Zustand)

._Methoden
~ (Verhalten)

Klassen-

" Defini-

tion



Nassen und Objekte in Java Niassen und Objekte in Java

class BicycleDemo { class BicycleDemo {

public static void main(String[] args) { public static void main(String[] args) {
// Create two different Bicycle objects // Create two different Bicycle objects
Bicycle bikel = new Bicycle(); Bicycle bikel = new Bicycle();
Bicycle bike2 = new Bicycle(); Bicycle bike2 = new Bicycle();
// Invoke methods on these objects // Invoke methods on these objects
bikel.changeCadence (50) ; bikel.changeCadence (50) ;
bikel.speedUp (10) ; [ Gmes miegete [T bikel.speedUp (10) ; T

bikel.changeGear (2) ; | int cadence = 0; ‘ bikel.changeGear (2) ; ; int cadence = 0;
! int speed = 0; ' ; int speed = 0;
int gear = 1; 0 int gear = 1;

bikeZ. Changecadence (50) ‘ void changeCadence(int newValue} { bike2. chanquadence (50) ; void changeCadence (int newValue) {

bike2.speedUp (10) ; : cadence = newValue; 3 bike?2.speedUp (10) ; } cadence = newValus;
bikeZ2.changeGear (2) ; bike?2.changeGear (2) ;
bike2.changeCadence (40) ; veid ;2:igieiiiégﬁﬁeﬁe'"“'al“e’ ‘ bikeZ2.changeCadence (40) ; veid Ziiigfiii—iﬂifmm’ !
bike2.speedUp(10) ; 3 ' | bikeZ2.speedUp(10) ; ! }
bikeZ2.changeGear (3) ; i void spesdUp(int increment) { ! bike?2.changeGear (3); : void speedUp(int increment] {

} speed = speed + increment; } i speed = speed + incremsnt;

: ! : }
} ks | | }

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

niassen und Objekte in Java %atenbanken Java

class BicycleDemo {
public static void main(String[] args) {
. . . public static void main(String[] args) {
// Create two different Bicycle objects Professor prof2125 = new Professor("Sokrates”, "C4", 226);

Bicycle bikel = new Bicycle () g Professor russelTheOldLad = new Professor("Russel", "C4", 232);
Professor kopilWopi = new Professor("Kopernikus", "C3", 318);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);

public class SomeCode {

Bicycle bike2 = new Bicycle();

Professor gustl = new Professor("Augustinus”, "C3", 3@9);
. Professor oldMary = new Professor("Curie”, "C4", 36);
// Invoke me[‘@hods on these Ob]eCtS Professoren Professor prof_2144 = new Professor("Kant", "C4", 7);
bikel.changeCadence (50) ;
bikel.speedUp (10) ; - s T !
bikel.changeGear (2) ; ity o = (O 2125 | Sokrates | C4 | 226 -
i:t :gz:djl?" 2126 Russel G4 | 232 public cliss Professor {
3 | i | f public String name;
bikeZ.changeCadence (50) ; 3 o) s o) [ | 2127 |Kopernikus| C3 | 310 public String rang:
bike2.speedUp(10) ; 3 cadence = newValue; 3 2133 | Popper C3 52 public int raum;
) | i | -
bikeZ.changeGear (2) ; ) - i i 2134 |Augustinus| C3 | 309 public Professor(String name, String rang, int raum){
bike?2.changeCadence (40) ; 3 veid Zzzzg?zg;ﬁ:w'al“e) o 2136 | Curie c4 | 36 this.name = name;
. ? ’ ! this. = 3
bikeZ2.speedUp(10) ; b 2137 Kant ca4 | 7 e = :::ﬁ]
bikeZ2.changeGear (3) ; void speedUp(int increment) { }
| speed = speed + increment; |
} } i F 5 A public void teach(){
} . . o Professoren: {[ mgﬂ’ System.out.printin("”... now teaching something :-)");
void apply_vafakas (;nt zecremen:) { Name: varchar(40), !
! speed = speed - decrement; '
3 ! | Rang: char(3), }
[ |

Raum: integer [} -
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public class SomeCode {

public static void main(String[] args) {
Professor prof2125 = new Professor("Sokrates"”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel"”, "C4", 232);
Professor kopiWopi = new Professor("Kopernikus", "C3", 31@);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus", "C3", 309);
Professor oldMary = new Professor("Curie", "C4", 36);

-
public class Somééode {

public static void main(String[] args) {
Professor prof2125 = new Professor("Sokrates”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel", "C4", 232);
Professor kopilWopi = new Professor("Kopernikus", "C3", 318);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus“, "C3", 3@9);
Professor oldMary = new Professor("Curie”, "C4", 36);

Professoren Professor prof_2144 = new Professor("Kant", "C4", 7); Professoren Professor prof_2144 = new Professor("Kant", "C4", 7);
PersNif Name |Rang|Raum) , } PersNif Name |Rang|Raum| ) }
2125 | Sokrates | C4 | 226 2125 | Sokrates | C4 | 226
2126 Russel c4 | 232 public class Professor { 2126 Russel C4 | 232 public class Professor {
2127 |Kopemikus| C3 | 310 :ﬂ:iig :::1:: T 2127 |Kopernikus| €3 | 310 :3:1:2 :::;:: e
2133 | Popper | C3 | 52 public int raum; 2133 | Popper | C3 | 52 public int raum;
2134 Augusﬂnus c3 309 public Professor(String name, String rang, int raum){ 2134 AUQUSﬂnUS ) 309 public Professor(String name, String rang, int raum){
2136 | Cure | C4 | 36 this.name = name; 2136 | Curie | C4 | 36 this.name = name;
this.rang = rang; this.rang = rang;
2137 Kant C4 7 this.raum = raum; 2137 Kant C4 7 this.raum = raum;
} }
o o public void teach(){ o o f public void teach(){
Professoren: {[ mﬂ-’ System.out.println("... now teaching something :-)"); Professoren: {[ Mﬂ’ System.out.printin("”... now teaching something :-)");
Name: varchar(40), } Name: varchar(40), }
Rang: char(3), } Rang: char(3), }

Raum: integer T}

H &
Datenbanken

Java

Raum: integer 1}

Datenbanken

Java

public class SomeCode {

public static void main(String[] args) {
Professor prof2125 = new Professor("Sokrates"”, "C4", 226);
Professor rysselTheOldLad = new Professor("Russel"”, "C4", 232);
Professor kopiWopi = new Professor("Kopernikus", "C3", 31@);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus"”, "C3", 309);
Professor oldMary = new Professor("Curie", "C4", 36);

Professoren Professor prof_2144 = new Professor("Kant", "C4", 7);
PersNif Name |Rang|Raum) }
2125 | Sokrates | C4 | 226 !
2126 Russel c4 232 public class Professor {
- public String name;
2127 |Kopernikus| C3 | 310 public String rang:
2133 Popper Cc3 52 public int raum;
2134 |Augustinus| C3 309 public Professor(String name, String rang, int raum){
2136 | Cure | C4 | 36 this.name = name;
this.rang = rang;
2137 Kant C4 7 this.raum = raum;
}
s o fi public void teach(){
Professoren: {[ Wg’(ﬁxo) System.out.println("... now teaching something :-)");
ame: varchar, b }
Rang: char(3), }

Raum: integer 1}

/

Professo;en/ g 1
Nome_angRapm

®
7
=

Wes//fj//z

public class SomeCode {

new Professor("Curie”, "C4", 36);
new Professor("Kant", "C4", 7);

B
Eji
e

g

el
)
¥
2
N

A3

2133 Popper 4 3| 52
2134 fRugustinuel €3 | 309
2136 ) Cdafie | C4 | 36
2137 Kant | C4 | 7

A
=

public class Professor {
public String name;
public String rang;
public int raum;

public Professor(String name, String rang, int raum){

this.name = namej
this.rang = rang;
this.raum = raum;

}

Professoren: {

public void teach(){

System.out.println("... now teaching something :-)");

Name: varchar(40), }

Rang: char(3),
Raum: integer [}
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?9?7?

Professoren \

PersNii Name [Rang Raum\
2125 | Sokrates | C4 | 226 ’

public class SomeCode {

public static void main(String[] args) {

Professor prof2125 = new Professor("Sokrates"”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel"”, "C4", 232);
Professor kopiWopi = new Professor("Kopernikus", "C3", 31@);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus", "C3", 309);
Professor oldMary = new Professor("Curie", "C4", 36);
Professor prof_2144 = new Professor("Kant", "C4", 7);

2126 | Russel C4 | 232
2127 |Kopernikus| C3 | 310
2133 | Popper c3 52
2134 |Augustinus| C3 | 309
2136 Curie C4 | 36
2137 Kant c4 7

?97?

Professoren \

PPersNif Name [RangRau \
2125 | Sokrates | C4 | 226 4

public class SomeCode {

public static void main(String[] args) {
Professor prof2125 = new Professor("Sokrates”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel", "C4", 232);
Professor kopilWopi = new Professor("Kopernikus", "C3", 318);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus“, "C3", 3@9);
Professor oldMary = new Professor("Curie”, "C4", 36);
Professor prof_2144 = new Professor("Kant", "C4", 7);

public class Professor {
public String name;
public String rang;
public int raum;

blic Professor(String name, String rang, int raum){
his.name = namej
is.rang = rang;
= raum;

Professoren: {[ PersNr: integer,
Name: varchar(40),
Rang: char(3),
Raum: integer T}

|_—pBTic void teach(){ W

<: System.out@println("... now teaching something :-)");

}}\

2126 | Russel C4 | 232
2127 |Kopernikus| C3 | 310
2133 | Popper C3 52
2134 |Augustinus| C3 | 309
2136 Curie c4 | 36
2137 Kant c4 7

H &
Datenbanken

Java

Professoren: {[ PersNr: integer,
Name: varchar(40),
Rang: char(3),
Raum: integer 1}

Datenbanken

public class Professor {
public String name;
public String rang;
public int raum;

blic Professor(String name, String rang, int raum){
his.name = namej

is.rang = rang;

= raum;

|_1mBTTc void teach(){

< System.out.printin(”. ..

T

now teaching something :-)");

Java

??77?

AN

Professoren \

PersNii Name [Rang Raum\
2125 | Sokrates | C4 | 226 ’

public class SomeCode {

public static void main(String[] args) {

Professor prof2125 = new Professor("Sokrates"”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel"”, "C4", 232);
Professor kopiWopi = new Professor("Kopernikus", "C3", 31@);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus"”, "C3", 309);
Professor oldMary = new Professor("Curie", "C4", 36);
Professor prof_2144 = new Professor("Kant", "C4", 7);

2126 | Russel C4 | 232
2127 |Kopernikus| C3 | 310
2133 | Popper c3 52
2134 |Augustinus| C3 | 309
2136 Curie C4 | 36
2137 Kant c4 7

public class Professor {
public String name;
public String rang;
public int raum;

blic Professor(String name, String rang, int raum){
his.name = namej
is.rang = rang;
= raum;

ky

Professoren: {[ PersNr: integer,
Name: varchar(40),
Rang: char(3),
Raum: integer 1}

|_—pBTic void teach(){

< System.out.println("...

}}\

now teaching something :-)");

-

Professo;en/
ersN ij{/ﬁw

public static

public class SomeCode {

d.main(String[] args) {
=_pew Professor("Sokrates”, "C4", 226);
new Professor("Russel”, "C4", 232);

new Professor("Curie”, "C4", 36);
new Professor("Kant", "C4", 7);

2125 P Sokrstes |-C4 1 226']

W S

2126 ) Russel 4 C4-1 2

2127 WKoperfikys{” C3-{ 330
2133 Popper 4 | 52
2134 fRugustinuel €3 | 309
2136 ) Cdafie | C4 | 36
2137 Kant | C4 | 7

Professoren: {
Name: varchar(40),
Rang: char(3),
Raum: integer [}

public class Professor {
public String name;
public String rang;
public int raum;

public Professor(String name, String rang, int raum){

this.name = namej
this.rang = rang;
this.raum = raum;

}

public void teach(){
System.out.printin(”. ..
}

now teaching something :-)");

}
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