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Geschachtelte Anfrage

» Unteranfrage in der where-Klausel

Title: groh: profilel (23.05.2014) * Welche Prifungen sind besser als durchschnittlich verlaufen?
Date: Fri May 23 09:12:52 CEST 2014
_ _ select ”
Duration: 93:32 min from priifen p
Pages: 58 where p.Note < ( select avg (Note)
from prufen );
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Geschachtelte Anfrage Geschachtelte Anfrage

+ Unteranfrage in der where-Klausel
+ Welche Prifungen sind besser als durchschnittlich verlaufen?

select *

from prifen p

where p.Note < ( select avg (Note)
from prufen );

&

* Unteranfrage in der where-Klausel
* Welche Prifungen sind besser als durchschnittlich verlaufen?

select *

from prifen p

where p.Note < ( select avg (Note)
from prufeg );
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Geschachtelte Anfrage (Forts.)

» Unteranfrage in der select-Klausel
+ Fir jedes Ergebnistupel wird die Unteranfrage ausgefihrt

* Man beachte, dass die Unteranfrage korreliert ist (greift auf
Attribute der umschlief’ienden Anfrage zu)

Geschachtelte Anfrage

* Unteranfrage in der where-Klausel

+ Welche Prifungen sind besser als durchschnittlich verlaufen?

K

select *

from prifen p

where p.Note < ( select avg (Note)
from prufen );

select p.PersNr, p.Name, ( select sum (v.SWS) as
Lehrbelastung from Vorlesungen v
where v.gelesenVon=p.PersNr )

& from Professoren p;
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Geschachtelte Anfrage (Forts.) Geschachtelte Anfrage (Forts.)
» Unteranfrage in der select-Klausel » Unteranfrage in der select-Klausel
» FuUr jedes Ergebnistupel wird die Unteranfrage ausgefihrt + Fir jedes Ergebnistupel wird die Unteranfrage ausgefihrt
+ Man beachte, dass die Unteranfrage korreliert ist (greift auf * Man beachte, dass die Unteranfrage korreliert ist (greift auf
Attribute der umschlielienden Anfrage zu) Attribute der umschlief’ienden Anfrage zu)
select p.PersNr, p.Name, ( select sum (v.SWS) as select p.PersNr, p.Name, ( select sum (v.SWS) as%
Lehrbelastung from Vorlesungen v Lehrbelastung from Vorlesungen v
where v.gelesenVon=p.PersNr ) where v.gelesenVon=p.PersNr )
from Professoren p;% from Professoren p;

&
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Geschachtelte Anfrage (Forts.)

» Unteranfrage in der select-Klausel
» Fur jedes Ergebnistupel wird die Unteranfrage ausgefihrt

+ Man beachte, dass die Unteranfrage korreliert ist (greift auf
Attribute der umschlielienden Anfrage zu)

select p.PersNr, p.Name, ( select sum (v.SWS) as%
Lehrbelastung from Vorlesungen%v
where v.gelesenVon=p.PersNr )

from Professoren p;
s

Geschachtelte Anfrage (Forts.)

» Unteranfrage in der select-Klausel
+ Fir jedes Ergebnistupel wird die Unteranfrage ausgefihrt
* Man beachte, dass die Unteranfrage korreliert ist (greift auf

Attribute der umschlief’ienden Anfrage zu)

select p.PersNr, p.Name, ( select sum (v.SWS) as
Lehrbelastung from Vorlesungen v
where v.gelesenVon=p.PersNr )

from Professoren p;
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Geschachtelte Anfrage (Forts.)

» Unteranfrage in der select-Klausel
» FuUr jedes Ergebnistupel wird die Unteranfrage ausgefihrt

+ Man beachte, dass die Unteranfrage korreliert ist (greift auf
Attribute der umschlielienden Anfrage zu)

b
select p.PersNr, p.Name, ( select sum (v.SWS) as

Lehrbelastung from Vorlesungen v
where v.gelesenVon=p.PersNr )

from Professoren p;

Entschachtelung korrelierter Unteranfragen durch Join

Welcher Assistent hat einen Boss der junger ist als er selbst?

select a.*
from Assistenten a
where exists
( select p.*
from Professoren p
where a.Boss = p.PersNr and p.GebJahr>a.GebJahr)

Entschachtelung durch Join

select a.* 8

from Assistenten a, Professoren p
where a.Boss=p.PersNr and p.Geblahr > a.Geblahr;
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Verwertung der Ergebnismenge einer
Unteranfrage

select tmp.MatrNr, tmp.Name, tmp.VorlAnzahl

from (select s.MatrNr, s.Name, count(*) as VorlAnzahl
from Studenten s, héren h
where s.MatrNr=h.MatrNr
group by s.MatrNr, s.I\%Iame) tmp

where tmp.VorlAnzahl > 2;

Verwertung der Ergebnismenge einer
Unteranfrage

select tmp.MatrNr, tmp.Name, tmp.VorlAnzahl

from (select s.MatrNr, s.Name, count(*) as VorlAnzahl
from Studenten s, héren h
where s.MatrNr=h.MatrNr
group by s.MatrNr, s.Name) tmp

where tmp.VorlAnzahl > 2; &

Wer hort mehr als 2 Vorlesungen? MatrNr Name VorlAnzahl Wer hort mehr als 2 Vorlesungen? Matrhr Name VorlAnzahl
28106 Carnap 4 28106 Carnap 4
29120 | Theophrastos 3 29120 | Theophrastos 3
180 180
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Weitere Anfragen mlt Unteranfragen (WDH) finde die Studenten die alle vierstundigen Vorlesungen horen:
( Se|eCt Name select Name selects.”
) from Studenten s
from Assistenten ) from Studanten where not exists I
. (select v.*
union where Semester > = all from Vorlesungen v
where v.SWS=4 and not exists
( select Name ( select Semester (select h *
)’ where h.VorINr = v.VorINr and h.MatrNr = s_MatrNr));
select Name 8
—_—>

from Professoren
where PersNr not in ( select gelesenVon

from Vorlesungen );

select h.MatrNr
from horen h
group by h.MatrNr
having count (*) = (select count (*)
from Vorlesungen v where v.SWS=4);
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finde die Studenten die alle vierstundigen Vorlesungen horen:

select s.*
from Studenten s
where not exists
I (select v.*
from Vorlesungen v
where v.SWS=4 and not exists
(select h.*
from horen h
where h.VorINr = v.VorINr and h.MatrNr = s MatrNr));

R

select h.MatrNr
from horen h
group by h.MatrNr
having count (*) = (select count (*)
from Vorlesungen v where v.SWS=4);

finde die Studenten die alle vierstundigen Vorlesungen horen:

select s.*
from Studenten s
where not exists
(select v.*
from Vorlesungen v
where v.SWS=4 and not exists
(selecth.*
from horen h
where h.VorINr = v.VorINr and h.MatrNr = s_MatrNr));

&

EE—

select h.MatrNr
from horen h
group by h.MatrNr
having count (*) = (select count (*)
from Vorlesungen v where v.SWS=4);
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finde die Studenten die alle vierstundigen Vorlesungen horen:

select s.*
from Studenten s
where not exists
(select v.*
from Vorlesungen v
where v.SWS=4 and not exists
(select h.*
from horen h
where h.VorINr = v.VorINr and h.MatrNr = s MatrNr));

R

select h.MatrNr I
from horen h
group by h.MatrNr
having count (*) = (select count (*)
from Vorlesungen v where v.SWS=4);

finde die Studenten die alle vierstundigen Vorlesungen horen:

select s.*
from Studenten s
where not exists
(select v.*
from Vorlesungen v
where v.SWS=4 and not exists
(selecth.*
from horen h
where h.VorINr = v.VorINr and h.MatrNr = s_MatrNr));

EE—

select h.MatrNr &
from horen h
group by h.MatrNr
having count (*) = (select count (*)
from Vorlesungen v where v.SWS=4);
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finde die Studenten die alle vierstundigen Vorlesungen horen:

select s.*
from Studenten s
where not exists
(select v.*
from Vorlesungen v
where v.SWS=4 and not exists
(select h.*
from horen h
where h.VorINr = v.VorINr and h.MatrNr = s MatrNr));

R

select h.MatrNr
from horen h  I;
group by h.MatrNr
having count (*) = (select count (*)
from Vorlesungen v where v.SWS=4);

finde die Studenten die alle vierstundigen Vorlesungen horen:

select s.*
from Studenten s
where not exists
(select v.*
from Vorlesungen v
where v.SWS=4 and not exists
(selecth.*
from horen h
where h.VorINr = v.VorINr and h.MatrNr = s_MatrNr));

EE—

select h.MatrNr
from horen h
group by h.MatrNr
having count (*) = (select count (*) i,
from Vorlesungen v where v.SWS=4);
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Nullwerte

finde die Studenten die alle vierstundigen Vorlesungen horen:

select s.*
from Studenten s
where not exists
(select v.*
from Vorlesungen v
where v.SWS=4 and not exists
(select h.*
from horen h
where h.VorINr = v.VorINr and h.MatrNr = s MatrNr));

R

select h.MatrNr
from horen h
group by h.MatrNr
having count (*) = (select count (*) |,
from Vorlesungen v where v.SWS=4);

* unbekannter Wert
* wird vielleicht spater nachgereicht

* Nullwerte kdnnen auch im Zuge der Anfrageauswertung entstehen
(Bsp. duliere Joins)

* manchmal sehr Uberraschende Anfrageergebnisse, wenn Nullwerte
vorkommen
select count (*)
from Studenten
where Semester < 13 or Semester > =13 |,
* Wenn es Studenten gibt, deren Semester-Attribut den Wert null
hat, werden diese nicht mitgezahlt

* Der Grund liegt in folgenden Regeln fir den Umgang mit
null-Werten begriundet:

185
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Auswertung bei Null-Werten

1. In arithmetischen Ausdriicken werden Nullwerte propagiert,
d.h. sobald ein Operand null ist, wird auch das Ergebnis null.
Dementsprechend wird z.B. null + 1 zu null ausgewertet.
Aber auch null * 0 wird zu null ausgewertet.

&

. SQL hat eine dreiwertige Logik, die nicht nur true und false

kennt, sondern auch einen dritten Wert unknown. Diesen
Wert liefern Vergleichsoperationen zuriick, wenn mindestens
eines ihrer Argumente null ist. Beispielsweise wertet SQL das
Pradikat (PersNr=...) immer zu unknown aus, wenn die
PersNr des betreffenden Tupels den Wert null hat.

3. Logische Ausdriicke werden nach den folgenden Tabellen

Auswertung bei Null-Werten

1. In arithmetischen Ausdriicken werden Nullwerte propagiert,
d.h. sobald ein Operand null ist, wird auch das Ergebnis null.
Dementsprechend wird z.B. null + 1 zu null ausgewertet.
Aber auch null * 0 wird zu null ausgewertet.

. SQL hat eine dreiwertige Logik,die nicht nur true und false

kennt, sondern auch einen dritten Wert unknown. Diesen
Wert liefern Vergleichsoperationen zurlick, wenn mindestens
eines ihrer Argumente null ist. Beispielsweise wertet SQL das
Pradikat (PersNr=...) immer zu unknown aus, wenn die
PersNr des betreffenden Tupels den Wert null hat.

3. Logische Ausdriicke werden nach den folgenden Tabellen

berechnet: berechnet:
187 187
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Iand true unknown false hot and true unknown false hot
true true unknown [false true false true true unknown ffalse true false
unknown unknown |unknown [false unknown [unknown unknown [unknown [unknown false unknown [unknown
false false false false false true false false false false false true
or true unknown [false or true unknown false
true true true true true true true true
unknown frue unknown® junknown unknown ftrue unknown unknown
false true unknown false false true unknown false
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Vergleiche mit like

Platzhalter "%" ;" "
+ "%" steht fur beliebig viele (auch gar kein) Zeichen

. steht fur genau ein Zeichen

select * from Studenten

Programming Languages

&

Programming Languages

Imperative (,HOW") Declara:cive (,WHAT")

g /
where Name like “T%eophrastos”; e \ / N
o Procedural ~ Object-Oriented Logic-Based Functional
select distinct Name
" C J Prol Li
from Vorlesungen v, hoéren h, Studenten s ave rolo8 =P
where s.MatrNr = h.MatrNr and h.VorINr = v.VorINr and
v.Titel = "%thik%";
191
o & . o & .
1+ Java as a Programming Language L+ Java as a Programming Lanﬁigg/ \‘
Programming Languages
C-Compiler: —
By
Compiled
p ing L :
rogrammlng angt_lages Languages' Operating Operating
P h g (e.g. C) System 1 System 2
ks Imperativé (,HOW®) Declaraiive GWHATY) e
- .
e \ / ™~
e ~ Java- —) s
Procedural  Object-Oriented Logic-Based Functional Compiler:
Virtual
C J Prol Li
ava rolog 'SP Machine Java Virtual Java Virtual
Languages: Machine Machine
(e.g. Java)
Operating Operating
System 1 System 2
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P %avaasa Programming Lang'lggg/ \‘ T %avaasa Programming Lanﬁigg/ \‘

C-Compiler: — C-Compiler: —
Compiled Compiled
LanguagES: Operating Operating LanguageS: Operating Operating
(e.g. C) System 1 System 2 (e.g. C) System 1 System 2
Java- ) Java- )
Compiler: Compiler:
Virtual Virtual
Machine Java Virtual Java Virtual Machine Java Virtual Java Virtual &
Languages: Machine Machine Languages: Machine Machine
(e.g. Java) (e.g. Java)
By
Operating Operating Operating Operating
System 1 System 2 System 1 System 2
o & . .
1+ Java as a Programming Language + Java as a Programming Language .
Imperative Programming MEMOTY (simplified model) Imperative Programming MEMOTY (smplified model
cellnr cellname cell content cellnr cellname cell content
¢ Imperative program: : * Imperative program: :
Sequence of statements | 1123 |plato false | Sequence of statements | 1123  plato false |
* Instructions change state | 1124 | * Instructions change state | 1124 |
(especially memory) of | 1125 |horst 101 | g (especially memory) of | 1125 | horst 101 | g
computer system | 1126 |heiner 0 | = computer system | 1126 | heiner 0 =
| 1127 | 1127 |
| 1128 |fritz 0 | | 1128 fritz 0 |
boolean plato; - boolean plato; "
_% int horst; : b _g int horst; .
| int heiner; | 4027 boolean plato; e int heiner; ‘ 4027 boolean plato;
*g' int fritz; 2028 Tt h - - *g' int fritz; 2028 Tt h - "
“| plato = false; mn orsti g °l plato = false; in orst; g
horst = 101; 4029 int heiner; £ horst = 101; 4029 int heiner; -
heiner = 2; 4030 int fritz; g heiner = 2; 4030 int fritz; i—'
fritz = horst + heiner; | 4029 plato = false; £ fritz = horst + heiner; ‘ 4029 plato = false; I
horst = 2000; | 4030 horst - 101; | horst = 2000; 4030 horst - 101; |
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Imperative Programming

MEMOTY (simplified madel)

Imperative Programming

MEMOrY (simplified madel)

cellnr cellname cell content cellnr cellname cell content
* Imperative program: Ly : * Imperative program: :
Sequence of statements | 1123 |plato false | Sequence of statements | 1123 plato false |
* Instructions change state | 1124 | * Instructions change staté: | 1124 |
(especially memory) of | 1125 |horst 101 | .2 (especially memory) of | 1125 horst 101 | g
computer system | 1126 |heiner 0 | = computer system | 1126 | heiner 0 =
| 1127 | 1127 |
| 1128 |fritz 0 | | 1128 fritz 0 |
boolean plato; - boolean plato; "
E int horst; : HE_: int horst; .
5| int heiner; | 4027 boolean plato; e int heiner; ‘ 4027 boolean plato;
*g' int fritz; 2028 Tt h . *g' int fritz; 2028 Tt h .
» (%] . L]
“| plato = false; mn orsti g °l plato = false; in orst; g
horst = 101; 4029 int heiner; £ horst = 101; 4029 int heiner; -
heiner = 2; 4030 int fritz; g heiner = 2; 4030 int fritz; i—'
fritz = horst + heiner; | 4029 plato = false; £ fritz = horst + heiner; ‘ 4029 plato = false; I
horst = 2000; | 4030 horst - 101; | horst = 2000; 4030 horst - 101; |
o & . (RN .
1+ Java as a Programming Language + Java as a Programming Language
Imperative Programming MEMOry (simplified model) Pr0cedura| Programming
cellnr cellname cell content
. * Group sequences of instructions into named ,,procedures” (,,functions”,
* Imperative program: . ,methods”, ,,sub-routines” etc.)
Sequence of statements | 1123 [plato false | Iy
* Instructions change state | 1124 | int doSelfSumSquare (int someNumber) {
(especially memory) of | 1125 |[horst 2000 | .2 int a;
computer system | 1126 | heiner 2 |'5 a = someNumber + someNumber;
| 1127 | a=a*a;j
1128 |fritz 103 | EEIEIELL L7
boolean plato; - 1
_% int horst; .
| int heiner; | 4027 boolean plato;
€| int fritz; - Advantages
8 _ . 4028 int horst; 4 ) ) .
plato = false; - - 6 * no copying of instruction sequences
— . 4029 int heiner; =
horst 101; b+ .
i - - 2 * better testing
heiner = 2; 4030 int fritz; £ . L . .
fritz = horst + hei . @ * modularity (e.g. code change inside function doesn‘t affect caller)
ritz = hors einer; | 4029 plato = false; | .£ . code re-use
horst = 2000; | 4030 horst - 101; |

+ etc.
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Procedural Programming

[BREN
1

* Group sequences 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; i

* Advantages

* no copying of instruction sequences

+ better testing

* modularity (e.g. code change inside function doesn‘t affect caller)
+ code re-use

*« efc.

sava as a Programming Language

L

5]

int horst;
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;

In the example: Control flow is transferred to function, back to main
program, back to function and back to main program

b

*ava as a Programming Language

control flow

Imperative Programming

MEMOTY (simplified madel)

cellnr cellname cell content
* Imperative program: .
equence of statements | 1123 [plato false |
* Instructions change state | 1124 |
(especially memory) of | 1125 |horst 2000 |
computer system | 1126 |heiner 2 |
| 1127 |
| 1128 |fritz 103
boolean plato; :
int horst; :
int heiner; | 4027 boolean plato;
int fritz; 2028 T L o
plato = false; in Orst;/
horst = 101; 4029 int heiner;
heiner = 2; 4030 int fritz;
fritz = horst + heiner; | 4029 plato — false;
horst = 2000; | 4030 horst - 101; |

data

instructions

int horst;
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;

In the example: Control flow is transferred to function, back to main
program, back to function and back to main program
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int horst; int horst;
int heiner; int heiner;
horst = 101; horst = 101;
heiner = 2; heiner = 2;
heiner = doSelfSumSquare (horst); heiner = doSelfSumSquare (horst) ;
heiner = doSelfSumSquare (117); heiner = doSelfSumSquare(117);
horst = horst + 2; ™~ horst = horst + 2;
™~
- \\- -
. / .
int doSelfSumSquare (int someNumber) { / int doSelfSumSquare (int someNumber) {
int a; “ int a;
N a = someNumber + someNumber; a = someNumber + someNumber;
a=a* a; a=a®*a;
return a; return a;
} }
* In the example: Control flow is transferred to function, back to main * Inthe example: Control flow is transferred to function, back to main
program, back to function and back to main program program, back to function and back to main program
o & . @, .
1+ Java as a Programming Language + Java as a Programming Language
int horst; int horst;
int heiner; int heiner;
horst = 101; horst = 101;
heiner = 2; heiner = 2;
heiner = doSelfSumSquareHeiner (horst); heiner = doSelfSumSquareHeiner (horst) ;
heiner = doSelfSumSquareHeiner (117); heiner = doSelfSumSquareHeiner (117);
horst = horst + 2; horst = horst + 2;
. | .
int doSelfSumSquareHeiner (int someNumber) { int doSelfSumSquareHeiner (int someNumber) {
int a; int a;
a = someNumber + someNumber; a = someNumber + someNumber;
a=a * a; a=a* a;
a = a * heiner; a = a * heiner;
return a; % return a; [}g
} }
» functions often access global variables (bad style!) + functions often access global variables (bad style!)

|1r

* Goal: ,Keep things local” (better testing, code re-use etc.) * Goal: ,Keep things local” (better testing, code re-use etc.)
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int horst; Object-oriented Programming 5

int heiner;
horst = 101;

heimew = 2f * Object-oriented programming:

heiner = doSelfSumSquareHeiner (horst);

heiner = doSelfSumSquareHeiner(117); Group data and functions into objects €<=

horst = horst + 2; Models of state and behaviour of real world objects
state ,fields” ; behaviour ,methods”

. e e
int doSelfSumSquareHeiner (int someNumber) { * Methods should mainly act on an object’s fle|d5|%

» Classes: Blueprints for objects = Objects: Instances of classes

int a;
a = someNumber + someNumber; . Advantages
a=a* a;
a = a * heiner; * Intuitive models
return a; . .
) * Information hiding

* Increased modularity, locality etc.

» functions often access global variables (bad style!) + Increased code re-use

* Goal: ,Keep things local” (better testing, code re-use etc.) . etc.
[ZREN . @, .
1+ Java as a Programming Language + Java as a Programming Language
Object-oriented Programming class Bicycle {
int cadence = 0; |
*  Object-oriented programming: int speed = 0; > fields
int gear = 1; | (state)
Group data and functions into 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 i i
void chaﬁ@eGear(lnt newValue) {
» Classes: Blueprints for objects = Objects: Instances of classes gear = newValue; L >~ class
}
* Advantages _ methods
« |ntuitive models void speedUp (int increment) { " (behaviour)
. s speed = speed + increment;
* Information hiding }
* Increased modularity, locality etc.
« Increased code re-use void applyBrakes (int decrement) {
b speed = speed - decrement;
¢ efc. }
}

Source: [JTutorial]
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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) ; bikel.speedUp (10) ;

. | class Bicycle { 1 . i class Bicycle {
bikel.changeGear (2) ; | int cadence = 0; | bikel. QhangeGear (2); : int cadence = 0;
| int speed = 0; i i int speed = 0;
int gear = 1; l int gear = 1;
bikeZ2.changeCadence (50) ; bike?2.changeCadence (50) ;

void changeCadence (int newValus) { | void changeCadence (int newValus) { |

bike2.speedUp(10) ; ) EmekmER = FeTielmeg 3 bikeZ2.speedUp(10) ; } cadence = newvalue;
bikeZ2.changeGear (2) ; 3 ! bike?2.changeGear (2) ; ;

. : | void changeGear (int newvValue) { | . ; ! void changeGear (int newValue) {
bikeZ2.changeCadence (40) ; 1 s = mRdEEs | bikeZ.changeCadence (40) ; ' o = s
bike2.speedUp(10) ; 3 ' | bikeZ2.speedUp(10) ; ! }
bikeZ2.changeGear (3) ; ! void speedUp(int increment) { | bike?2.changeGear (3); ! void speedUp(int increment) {

i speed = speed + increment; i speed = speed + incremsnt;
} } } !
} void applyBrakes (int decrement) { } void applyBrakes (int decremsnt) {
speed = speed - decrement; i | speed = speed - decrement;
‘ } }
1 }
Source: [Tutorial] Source: [Tutoriall
O & &,
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class BicyCleDemo { public class SomeCode {
public static void main(String[] args) {
// Create two different Bicycle objects
Bicycle bikel = new Bicycle();

Bicycle bike2 = new Bicycle();

public static d.main(String[] args) {

a new Professor("Russel”, "C4", 232);
new Professor("Kopernikus", "C3", 318);
new Professor("Popper"”, "C3", 52);
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// Invoke methods on these objects Professo;en/ i ne:e:r:::f:::;:rfu;::t, cza, 3:;f
bikel.changeCadence (50) ; ]
bikel.speedUp (10) ; e o [PersNil Nam€ RangRaum
. | class Bicycle { | C 1 P
bikel.changeGear (2) ; 3 int cadence = 0; 3 Wes/ 5//25’/
% i:t :g::d::l?; 212_§4> 3“5§E|//Cy 2 / public class Professor {
3 | i | . T L~ . public String name;
bike2.changeCadence (50); f i) SrrrgeErdrEe(feE soovelee) § | leLMW 9/)1{( public String rang;
bike2 .speedUp (10) ! cacience = newValue; i 2133 § popper 37| 52 public int raum;
. | i | —'—‘--.ﬁ 1
bikez. ChangeGear (2); . . 213‘}4 Mﬂw ) 309 public Professor(String name, String rang, int raum){
bike2.changeCadence (40) ; | T e T 2136 ) Cdfie | C4 | 36 this.name = name;
. ? ’ 1 this. = 3
bikeZ2.speedUp(10) ; b 2137 Kant ca4 | 7 e = :::ﬁ]
bike?2. changeGear (3); i void speedUp(int increment) { T
| speed = speed + increment; |
} } i F 5 public void teach(){
. . o Professoren: { System.out.printin("”... now teaching something :-)");
} f void applyBrakes(int decrement) { | Name: varchar(40) !
| speed = speed - decrement; ' ) ’
3 ! ; Rang: char(3), }
o Raum: integer [}
Source: [JTutorial]
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public class SomeCode { public class SomeCode {
public static void main(String[] args) { public static void main(String[] args) {
Professor prof2125 = new Professor("Sokrates"”, "C4", 226); Professor prof2125 = new Professor("Sokrates”, "C4", 226);
Professor russelTheOldLad = new Professor("Russel"”, "C4", 232); Professor russelTheOldLad = new Professor("Russel", "C4", 232);
[% Professor kopiWopi = new Professor("Kopernikus", "C3", 31@); Professor kopilWopi = new Professor("Kopernikus", "C3", 318);
Professor gtuwegghf678 = new Professor("Popper”, "C3", 52); Professor gtuwegghf678 = new Professor("Popper”, "C3", 52);
Professor gustl = new Professor("Augustinus", "C3", 309); Professor gustl = new Professor("Augustinus“, "C3", 3@9);
Professor oldMary = new Professor("Curie", "C4", 36); 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);
PersNii Name |RangRaum| } 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 |Kopernikus| C3 | 310 publisGtring) anes 2127 |Kopernikus| C3 | 310 gene;
g H g H
2133 | Popper c3 52 ? aum; 2133 | Popper Cc3 52 § aum;
2134 |Augustinus| C3 309 c Professor(String name, String rang, int raum){ 2134 |Augustinus| C3 309 c Professor(String name, String rang, int raum){
2136 Curie c4 | 36 his.name = name; 2136 Curie c4 36 his.name = name;
this.rang = rang; this.rang = rang;
2137 Kant C4 7 this.raum = raum; 2137 Kant C4 7 this.raum = raum;
/ } / }
Professoren: {[ PersNr: integer, /| punic vosa teachO{ . _ ) Professoren: {[ PersNr: integer, /| puwtic voua teachOf . . .
System.out.println("... now teaching something :-)"); System.out.printin("”... now teaching something :-)");
Name:@archar(40p) } Name:@archar(40j 1
Rang:Char(3),>/ ) Rang:Char(3).> !
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public class SomeCode {

public static void main(String[] args) {

??? Professor prof2125 = new Professor("Sokrates"”, "C4", 226);

"= = m 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);
Professoren \ Professor prof_2144 = new Professor("Kant", "C4", 7);
PersNfi Name |Rang Raum\ , }
2125 | Sokrates | C4 | 226
2126 Russel c4 232 public class Professor {
2127 |Kopemikus| €3 | 310 A ST G

public String rang;
public int raum;

2133 | Popper c3 52

2134 |Augustinus| C3 309 blic Professor(String name, String rang, int raum){
2136 Curie C4 | 36 his.name = name;

2137 | Kant | C4 | 7 3, rane = rans;

raum = raum;
}
- o |_—pBTic void teach(){
Professoren: {[ PersNr. integer, < System.out.println("... now teaching something :-)");

Name: varchar(40), }\
Rang: char(3), }

Raum: integerg I}




