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Endbenutzer Applikations Datenbank-

Programmierer Administrator/

angelernt | Expede Designer
4 l N (7 l/ ™

Anwendungs OnL|ne Programme mit DB

Programme Abfrage DBMS Verwaltungs

Sprachen Aufrufen | Operationen
o /

DA J
‘§ ¥ 7

E Datenbank -
Verwaltungssystem

) )3 )
Angelernte Fortgeschrittene Anwendungs- Datenbank-
Benutzer Benutzer Programmierer administratoren
| |
Anwendung LB Pracompiler R
. = Anfrage ) P werkzeug
_—
=
DML-Compiler DDL-Compiler
‘ Anfragebearbeitung ‘ DBMS
‘ Datenbankmanager ‘ ‘ Schemaverwaltung ‘
Mehrbenutzersynchr.
Fehlerbehandlung | | [
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* 0% 6 51 6 »D 66
/) % %. & .0k . & $ 0O E & O
& 31 -& ! 0 &t S0 (% . &
& 2
k3
Tabelle:
- definiert Struktur der TUpleS Fremdsch“]ssel_seziehung:
- speichert Entitédtsmenge Angestellter AbtNr: REFERENCES (Abteilung.AbtNr)
Tabelle Angestellter \
PersNr Name AbtNr Chef |Salaer B 2“”:]”':251_"1?: hii |
eIrsiNI. Frimarschiusse
1001 Marxer, Markus |1 10580 — o
1002 Widmer, Anna 2 12010 AbENr. - FremdschlUssg!
1019 Affolter, Vreni 1 1001 4123
1123 Meier, Franz 1 1001 (9765 —Zeile: Tupel
2098 Zuercher, Hedi |1 1001 10019
2109 Heiniger, Urs 2 1002 4098
2345 Becker, Fritz 2 1002 |6346 ADENT Name
3333 Wernli, Peter 1 1001 8978 1 Verkauf
4000 Rey, Herbert 4 15000 > arket
010 Danuser, Vreni |4, |4000 |5100 e
T 4 Finanzen
5 Qs
Spalte: Attributwerte 1 .
Spaltenname: Attributname ire;zre?naertes Tabelle Abteilung
* 3 9
$ 0 " . 0 .3 0.¢&O0 %
*1 7 . 0o 2 2 && 200 0
0o *1 7 ! 0. &
4% ,K% @$6#  6A *1 7 0 O % o *1 7
"% , @$6# 6A . 21 & 1'% & 0
B 17 "2 0 20
&%NN5 * @s6# 6A 7 ! > 7 20 & 7 2 0. & 0
%.2 *1 7 & .0 2 0
** 1866
DO . t@ . 0 @ ! 0 . ) 3
F 0O $ &$ B 7 0 D,,
- % ) )
@ ! F or v o# 1 3 .0 . ) & 0
B 7 2 0 % 0 F or 7 . 0 D,,
07 2 3 0 B 7 E ! $ 7&+ ,-1
;0 . & 3 0 & " 2 0
& 20 3 0 3 KB # 1 $ 2.
0 & 3 1




- By 511 &% 6 51 1
- 4) :
A1 A2 A3 Ad A5 A1 Ad
PROJEKTION =
A1l A2 A3 Al A2 A3
20 50
50 SELEKTION = 70
8 ( A1 > 30 )
70
_* -
- * 1 9)3 ); 2
L R
A B c c ~ E Resultat
ay b, C4 A C4 d, €4 = A B c D E
a | b | & C; | d | & ol by o d o
-* 6 )F ) )G;
L R Resultat
A C © D E A B C D E
a; | by | ¢ C ¢l diy gl = | a | by | d, | ey
a, | by | & C; | dy | e a, | by c,
-** %3 )F ) )6;
L R Resultat
A B C C D E A B C D E
a; | by | & D ¢, | dy [eq ] T la | by | & | dy | &
a, | by | & c; | dy | & Cs d, | e
-*- K ) )
L R Resultat
A G C D E A B c D E
a,; | by | ¢ B c, | d; | e = |3 | b G dq €1
a | by | & C; | d | & % | b B
C3 d, €,
-* /; 6 % 3
L R
A C c D E Resultat
a; | by | c E c, | dy | e | T A B c
ay b, | ¢ C; | dy | & 2 i &
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Datenverarbeitungs-
anforderungen

Informations-
anforderungen

Anforderungs-
spezifikation

DBMS-
Charakteristika

konzepf.
ER Schema Daten?nodeﬂ

e, —

logische
Datenbankstruktur

Hardware/BS-
Charakteristika

physische
Datenbankstruktur
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1$ 2 . $ 2. 0 % )0 . 0 21
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! & &&XK@ L ' K@ L
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1 KA O0"O. $ %B 6 :0 ! *# ! 0.! )
9 . 0.&0 % ( 37 & Fow)
1 K ,1mA) & " 8 0 %7& 1 $& ! 0 (% &
& ! & 0o 20 ( 32? & Mz (o2
% (& A( ! . & D 93 3 #0 % $ &
. 0 70 ) @ 1 70 -& !
D) 2 ( 37 .> & 0 !
<% (% @$A$ D) & 90 ¢ 1: -=&! @ ' 0
%. (! . & $& ! "2 0 20 3 ? « v 4444 %.
*3 1 . & B %
% (& < % A .2 200.! $ %.& O $ !
$& 1 0 $ ( 3?7 "= 0 & F % D)7 R @ 70
> &%.& O
% 6 5IA 73 . & $ 0 9, $ (@ & 2
$ .2 .2 ( 3 ?0F %D)7 R& %. &S 21 &
1 K B4A L. L& . 0 $ & 0 0 9A
$ 9 #3 ( %.& > & 0 0 & & ! 20 . 0 !
0 $& ! $ 0 % & % 0 $ #3 ( 3 ?
$ #3 1 & R 0o.!' 0 > & O R BB P RO
B . iR & R* Pro
5 514 73 9 0 /& %2 $ #3 ( %
" 73 %2 $ #3 S 2 & % " 73 $ #3
0 =?% >/ )
$ $/+ & & ! &0 $ #3
.00 % 0 ! % 3
e e 0O .0 1 $ & 7
AbtMitarbeiter ) 0 o# Iogg 0 0
*#
( .0% #
>7 O(CH% &9/ 3:
> 0
> D ! o* 7
o* + ) &,6
0= )+
* beliebig i..j Mindestens i und maximal j
0..* beliebig (wie oben) 1..* 1 oder mehrere
0..1 O oder 1




0* 5:

J"Fritz Muller" : Angestellter %
——___ProjMA

PL : bearbeitetProj

N
“H\\ ‘ "Hans Meier" : Angestellter I Mars : Projekt

"Vreni Huber" : Angestellter L

| Jupiter : Projekt

Abteilung
¢
beschéftigt
AbtvA | 0-7
Angesteliter ProjZuteilung ProjMA | projekt
0.x 0.x
0"*
0.1 PL
leitetProj
0*- 1
% " o "2 0 20 2 27 (% . & $&
0 (% . & 53 0 0 (% . & 6
0 E &&" " 73 5%
Angestellter bearbeitetPro) +ProjMA| Projekt
0..* | 0__*
ProjZuteilung
ZeitAnteil : unsigned
new()
getProjMAInfo()
0o*. ) + >
"% = SIAG§ " && & !
& & " && &
5,45 51A *3 % 0 && & 0 E && ™" &&
00 * ) ) + >1 )
"1 %6 %&!TAF & $& ! 9 53
% .2 0 2 0 0 5 %. &
4 6 %&1" 1A D 9*3 % : $& ! 0 .0
5
&1 ? #( %6 44 v A O 6. D 0 % " & D
G 33 0 D 21 , O I 0 D h.& - &
for!r 1 "2 0 20 0 / 9* +B 0 2 0
Eses k' = ? &IE566 K! A (C O " o0& > . & 0 E 0
*. 0 0 " 0& 02 *. -& !




65" @%$ % 1 <&%"

( & ! 2. 20 . 0 % 3 0 0
& / . 0 *1 - 0 0 21
3 & & 0
3) A 1> , + 1) - T
D # P % 3 ) 0 % )0 ! & 0 / &
1 20 >0 20 0 & K *1 2 L
% 3) 8
TabName ( Attrl [Type] [PK] [NOT NULL|NULL] [UNIQUE] [REFERENCES Tab(Attr)] |
) =>

NUMBER, INT / |INTEGER, DECIMAL[(10,2)], STRING, CHAR[(n)], DATE, TIME,
DATETIME, BOOLEAN

* 3) 8
B 7 + .. ! 0O B " 2 0
F ov 7 + . . "0 & ! . !
* .0 V7 + . 7 D HD$ . &% ! 2 0
- % A +
80 20 . & O %.& - & . 07 - . -
@ .2 3 . 20 D,, O > 0 . 0
B 7 &% ! 2 0
Student (
Sl studld INT,
+ Name Name CHAR NOT NULL,
+ Wohnord Wohnort CHAR NOT NULL);
- % A + A 1
B 7 0 + . 0O T+ F ov 7 "
Abteilung (
Abtld INT NOT NULL,
Name CHAR NOT NULL);
gehdrtZu p }
Student - Abteilung Student (
= L Studld INT,
Name CHAR NOT NULL,
Wohnort CHAR NOT NULL
Abtld INT NOT NULL REFERENCES Abteilung);
0] % A + > 1
& ! (% . & & %2 & & 2
(% . & 0
Person (PId INT, Name CHAR NOT NULL);
Buch (
Buchld INT,
Bezeichnung CHAR NOT NULL,
leint_aus Ausleihdatum DATE NULL,
Ratoe Ul rpe o 1L_Buch Ausleiher INT NOT NULL REFERENCES Person);

Person (PId INT, Name CHAR NOT NULL);

Buch (Buchld INT, Bezeichnung CHAR NOT NULL);

Ausleihe(

<



Angestellter 1

( 0

%2
&& ™" &

Angestellter .

*) +

E %2

0!
" %

——| _Kind

%

beleqt
Student o °E

20
Kurs

Student |— bele

ot — Kurs

Buchld

INT REFERENCES Buch,

PId INT NOT NULL REFERENCES Person,
Ausleihdatum DATE NOT NULL);
)
"2 0 && 2 0
* .3 0 &&
.3 &&

Angestellter (
Angld INT NOT NULL,
Name CHAR NOT NULL);

Kind (

Angld INT REFERENCES Angestellter,
Vorname CHAR NOT NULL,

GebJahr INT NOT NULL);

&& "2 0 0 F -

Angestellter (
Angld INT NOT NULL,
Name CHAR NOT NULL);

Kind (

Kindld INT NOT NULL

Angld INT REFERENCES Angestellter,
Vorname CHAR NOT NULL,

GebJahr INT NOT NULL);

A 1

& & % . & %. & %

Student ( Studld INT, Name CHAR NOT NULL);
Kurs (Kursld INT, Bezeichnung CHAR NOT NULL);
Belegung (

Studld INT REFERENCES Student,
Kursld INT REFERENCES Kurs);

&& (% . & 0 . 0 "
-. & 0 b, & v *V 7 0
KB 7 . &L:

Belegung

Pruefung

GesamtNote

-
*

Note, Datum

Student ( Studld INT, Name CHAR NOT NULL);
Kurs (Kursld INT, Bezeichnung CHAR NOT NULL);

Belegung (
Studld INT
Kursld INT
GesamtNote

REFERENCES Student,
REFERENCES Kurs,
INT NOT NULL);

Pruefung (
Studld INT REFERENCES Belegung,
Kursld INT REFERENCES Belegung,
Datum DATE NOT NULL,

Note INT NOT NULL);




( 0 %2 h. & ( 3 20 ) && (% . &+ &
F 0! 7 & % ! 0 - & O %. %! UNIQUE+( 0 &. &
& %20 7

Student ( Studld INT, Name CHAR NOT NULL);

Kurs (Kursld INT, Bezeichnung CHAR NOT NULL);

1 : Belegung (
1.0 1. Kurs Belld INT NOT NULL,
Belegung Studld INT REFERENCES Student,
GesamtNote Kursld INT REFERENCES Kurs,
1 GesamtNote INT NOT NULL);
Pruefung Pruefung (
Note, Datum Belld INT REFERENCES Belegung,

Datum DATE NOT NULL,
Note INT NOT NULL);

UNIQUE(Belegung.Studld, BelegungKurs. Id)

7 % A+ )y )

Fahrzeug

Marke
Gewicht

4%

PKW LKW

LadeFlaeche

AnzPlaetze

F7 0O 0. &" > - & E "1 0 D 0 o 200
*.3 . & 0 21 W %! 0 0 . 0
0 62 & #30 *. 3% % 80 *. 20 . & 0 2

0 B 17 0 *. .I' B 17 0 *.3

Fahrzeug (Fzgld INT, Marke CHAR NOT NULL, Gewicht DECIMAL, FzgTyp INT NOT
NULL);

PKW (Fzgld INT REFERENCES Fahrzeug, AnzPlaetze INT NOT NULL);

LKW (Fzgld INT REFERENCES Fahrzeug, LadeFlaeche INT NOT NULL);

C 0 %2 203 *. "2 0 % & 0
0. &0 *.3 I. ! 0 o *t 7 0 37 *. +
0. %&

PKW (Fzgld INT, Marke CHAR, Gewicht DECIMAL, AnzPlaetze INT NOT NULL);
LKW (Fzgld INT, Marke CHAR, Gewicht DECIMAL, LadeFlaeche INT NOT NULL);

( 0 0 20 . &1 $& !
10 0 *. 8 ! 56 #32 0 &2 . . D,,& % ?
1.0 W 1.& 601 - "y

Fahrzeug(Fzgld INT, Marke CHAR, Gewicht DECIMAL, FzgTyp INT NOT NULL,
AnzPlaetze INT NULL, LadeFlaeche DECIMAL NULL);




) C 0 7 37 0 3 ! 0.0 %
0 & - -& ! & & 2 20
@ 55+ 0 0 0. & & & 0 200 00 F
0 7/ & 7 B 7 0 F F 0 $ 2. ! % 0 0 B E
2 0 0 F +7 37
% + + 1
$ 0.0 2 % @ 0
" 0 2 && 2 0 - ( 70.0 % -
). +
1"#" 15, 6 A S . . & 0 & 7& 2 0 2 0
&) 00 & +A 0
6L @$ '5., 6 A @ ! )) && -1 2 0 0 & A0
7 0 &"
Kr %&1= 15, 6 A @ 0 & & O 200 7 .3
D 0 & & 7 2 0 2 ! .2
" 0
1) )
$ 0 @ ! 0 0 *
@ D & @ O & & .33 U 0 I % &
* 1) )
$ F 2 .02 60 ! 7 "
60 *1 7 " - && F & & 8 0
&&™" B 7 0
( 4 6hA . " 00 0 " & "
$ ! B 7 %." 2 0
- * 1) )
$ - F 2 F 0 ! 7 " & O
*1 7 " && . A " && ™" ( &&
" A && " (-0 1 & 1y & && " (
91 *1 7 00 :
PROJNR |PLNr PLName
27 1001 Marxer
25 1001 Marxer
26 1100 Widmer
30 2601 Wehrli
PROJNR [PLNr PLNr PLName
>7 1001 1001 Marxer
55 1001 1100 Widmer
5 1100 2601 Wehrli
30 2601
o< ) )
$ E 2 9(A F F < F 060! & ! 7
0 0 $ & 12 &
0 ) )
( 0 & - B %3 & 7
0 1.& 20 3% 20 "0 " F 0 FO
" 2 ! && $& ! 0




2 4B @B % ¥ <&%"

( 3# ! $ 2. 20 . O )0 21
3 & & .0 3 & 7 3% 1 +*3 1
% .& 2 0%2 ! . 1 0! #3 0" *3 1 . 1 0 ?
"1 516 17& " F 6GA 0 A 2 .00
, 148 516 1"& = F ,6GA + & .0 ) 0
@5y %566 1"& = F @6GA 2 . &0 ( .% .O0Il.& !
2 =>
BIT Wie Boolean
SMALLINT 2 Bytes
INTEGER 4 Bytes
BIGINT 8 Bytes
REAL Flieskomma-Zahl
FLOAT Flieskomma-Zahl
DOUBLE Flieskomma-Zahl
NUMERIC(g,d) g-Stellige Zahl, d-Nachkommastellen
DECIMAL(g,d) g-Stellige Zahl, d-Nachkommastellen
CHAR(s) Strings mit fixer Lange von s-Zeichen
VARCHAR(Ss) Strings mit variabler Lange bis maximal s-Zeichen
BINARY Grosse Binadrdaten, Inhalt ist DBMS unbekannt
BLOB Grosse Binardaten, Inhalt ist DBMS unbekannt
DATE Datum (DD.MM.YYYY)
TIME Zeit (HH:MM:SS)
DATET IME Datum + Zeit (DD.MM.YYYY HH:MM:SS)
2 )
D CREATE TABLE 2 O 0 2 0 (! &0 * . _ 0
% 0 &. & 0 *# % .& #

7 37 0 .7 L& ),+53 0 % 0 &. &
2 C >

CREATE TABLE TabellenName (
AttributName DatenTyp ColumConstraints

)
2 @ @ )
A A 0 $ ! . & 7 .2 .. * 20
%. 0 0 *3 0 & 1
PRIMARY KEY Attribut ist Primarschliissel (= UNIQUE & NOT NULL)
REFERENCES Attribut ist Fremdschlissel aus anderer Tabelle
UNIQUE Attributwerte missen eindeutig sein
NULL Attributwerte kénnen NULL sein (default)
NOT NULL Attributwerte kénnen nicht NULL sein.
CHECK(Bedingung) Wertebereich fur einzelne Attributwerte einschranken
DEFAULT Standardwert festlegen
! 0 O . ! ( 3 70 > 0" AA
CREATE TABLE Example (
MaNr INTEGER PRIMARY KEY,
Name VARCHAR (20) NOT NULL UNIQUE,
Lohn DECIMAL(7,2) NOT NULL CHECK(Lohn BETWEEN 1000 AND 20000),
AbtNr INTEGER NOT NULL REFERENCES Abteilung(Col),
FooColumn INTEGER NOT NULL DEFAULT O
);




A 0 $ ! - & 7 0 7
90 . : AA - A A . 2
- ! & ! ALTER TABLE & % 2 O

PRIMARY KEY Attribut(-kombination) ist Primarschliussel
FOREIGN KEY Attribut(-kombination) ist Fremdschlissel
UNIQUE Attribut(-kombination) missen eindeutig sein
CHECK Wertebereich fur einzelne Attribute einschrénken

' & 0%, ( 3 7 A O 2 0. 4& 0 CREATE

CREATE TABLE Example (

... Definition der Spalten ...

PRIMARY KEY (Attrl, Attr2),

FOREIGN KEY (Attr3) REFERENCES Tablel,
CHECK (Attr4 BETWEEN 1 AND 100)

)

D 0 . 1. 10 ( 3 7 , 8/ (%

ALTER TABLE Example
ADD CONSTRAINT constraintName
FOREIGN KEY (Attr3) REFERENCES Tablel(Attrl) [ON DELETE .];

2* % ) )

CREATE TABLE A ( - ggg‘r;ziene
aKey INTEGER FRIMARY KEY, A

- A
)i
CREATE TABLE B (

bKey INTEGER PRIMARY KEY, n —
aRef INTEGER REFERENCES A (aKey) T ;irk;gzﬂg\ge
) B
DO % 0 53 - 0 & 0 & 0
2* 6C 3 > ) ) 1)
Strategie Operation Ldschen von Tuples der Tabelle A
ON DELETE CASCADE CREATE TABLE B (
Fortpflanzung auf abh. Tabelle B: bKey INTEGER PRIMARY KEY,
Alle Tuples in B, die eines der zu 16- aRef INTEGER REFERENCES A (aKey)
schenden Tuples in A referenzieren, ON DELETE CASCADE
werden auch geldscht )
ON DELETE RESTRICT CREATE TLABLE B (
Falls ein Tupel in B eines der zu 16- bKey INTEGER PRIMARY KEY,
schenden Tupels aus A referenziert, aRef INTEGER REFERENCES A (aKey)
wird die L&schoperation nicht ausge- ON DELETE RESTRICT
fuhrt )
Bem: Dieses Verhalten ist Default

ON DELETE SET NULL CREATE TABLE B (
Das Fremdschlusselattribut aRef ei- bKey INTEGER PRIMARY KEY,
nes Tupels aus B wird auf Null ge- aRef TNTEGER REFERENCES & (aKey)
setzt, falls das referenzierte Tupel ON DELETE SET NULL
aus A geldscht wird )
ON DELETE SET DEFAULT CREATE TABLE B (
Das Fremdschlusselattribut aRef ei- bKey INTEGER PRIMARY KEY,
nes Tupels aus B wird auf Default- aRef INTEGER DEFAULT 7 REFERENCES A (
wert gesetzt, falls das referenzierte ON DELETE SET DEFAULT

Tupel aus A geldscht wird )




*

2 K+) + 4) )3 9 >
Strategie Operation Aenderung des Primérschliisseln von
Tuples aus A
ON UPDATE CASCADE CREATE TABLE B
Fortpflanzung auf abh. Tabelle B: bKey INTEGER PRIMARY KEY,
Der Wert von aRef wird aktualisiert aRef INTEGER REFERENCES A (aKey)
ON UPDATE CASCADE
)
ON UPDATE RESTRICT CREATE TABLE B ({
Falls ein Tupel in B eines der zu bKey INTEGER PRIMARY KEY,
andernden Tupels aus A aRef INTEGER REFERENCES A (aKey)
referenziert, wird die ON UPDATE RESTRICT
Aenderungsoperation nicht )
ausgefihrt Bem: Dieses Verhalten ist Default
ON UPDATE SET NULL CREATE TABLE B (
Das Fremdschlisselattribut aRef bKey INTEGER PRIMARY KEY,
eines Tupels aus B wird auf Null aRef INTEGER REFERENCES A (aKey)
gesetzt, falls der referenzierte ON UPDATE SET NULL
Priméarschlissel aus A geéndert wird |)
ON UPDATE SET DEFAULT CREATE TABLE B (
Das Fremdschlisselattribut aRef bKey INTEGER PRIMARY KEY,
eines Tupels aus B wird auf einen aRef INTEGER REFERENCES A (aKey)
Defaultwert gesetzt, falls der ON UPDATE SET DEFAULT
referenzierte Primérschlissel aus A |)
geéndert wird
2 - C3
G 0 ( DROP TABLE2 O 0A & -1 .
& & 0o 7 & ! 20 0O o0.! 0o F O!' 7Y . &
&& %2 ! 7 / & & -1
20 O " F o1l 7 % & -1 20
2 - « >
DROP TABLE TabellenName;
2 - @ @ /3 9 8)
CASCADE+*! 7 2 - % %! 10 2 _.0F 0'!' 7 +A "
21 0 0 %
| DROP TABLE TabellenName CASCADE;
2. + D )
G 0! 7 . ! . 0 & & 20 ( & "
UNIQUE 0 PRIMARY KEY V A 20 ! 0! % & ( DROP
TABLE 2 O 0! . 1 & -1
2. C >
CREATE INDEX xIndexName ON TableName(Attrl);
CREATE UNIQUE INDEX iIndexName ON TableName(Attrl);
DROP INDEX xIndexName [ON TableName(Attrl)];
20 3 )
$ *I ) & " (5 6 9 2 .0 C Y & &
21 % & 1 & - *1
.00 % 3 +&! 8
20 C >

CREATE SCHEMA SchemaName [

CREATE TABLE t1 ( idl INT PRIMARY KEY )
CREATE TABLE t2 ( id2 INT PRIMARY KEY )
1;




2 C >

INSERT INTO TableName VALUES (1, "Bla Bla®);

INSERT INTO TableName (ID, Desc) VALUES (2, "Bla Bla%);

22 )

22 « >

UPDATE TableName SET Attribute
UPDATE TableName SET Attribute

"Value® WHERE AnotherAttribute = "Value®;
"Value®™ WHERE AnotherAttribute < 1000;

27 C 3

27 ¢ >

DELETE FROM TableName WHERE Attribute = "Value-®;
DELETE FROM TableName WHERE Attribute < 1000;

)

SELECT * FROM Table;
SELECT Attrl, Attr2 FROM Table;

2 ) )

SELECT Attrl FROM Table ORDER BY Attr2, Attr3 ASC;
SELECT Attr2 FROM TABLE ORDER BY Attr2 DESC;

//Aufsteigend sort.
//Absteigend sort.

2 E) )

//Division von Attrl durch Attr2 als neues Attribut mit Namen ,,NewName*

SELECT Attrl / Attr2 AS ,,NewName* FROM Table;

2 = F<$ % /4) + 6

SELECT Attrl FROM Table WHERE Attrl
SELECT Attrl FROM Table WHERE Attrl
SELECT Attrl FROM Table WHERE Attrl BETWEEN 1 AND 10;

"Value”® ;

"Bla® AND Attr2 = "Foo";

SELECT Attrl FROM Table WHERE Attrl IN ("Value 1°, "Value 2%);

2 - > )+)93

SELECT DISTINCT Attrl FROM Table;

2 . 3 3, )

SELECT Attrl FROM TABLE WHERE Attrl LIKE “%Muster%®; //% = Beliebige Zei.
SELECT Attrl FROM TABLE WHERE Attrl LIKE " 34 "; //_ = Genau 1 Zeichen
2 0 1&66/ )

SELECT Attrl FROM TABLE WHERE Attrl IS NULL:

SELECT Attrl FROM TABLE WHERE Attrl IS NOT NULL;

2 )

&& & . 9 .1 > .33 . & : / . ] [ D, ,+@
2 0 0.!' 0 >.33 . 7 3.%& %2 1 & % $

COUNT(*) 2 ! .1 D,,+@ %

SELECT MAX(Attrl) AS "*Maximum'™ FROM Table;

SELECT MINCAttrl) AS "Minimum'” FROM Table;

SELECT AVG(Attrl) AS "Durchschnitt" FROM Table;
SELECT SUM(Attrl) AS "'Summe' FROM Table;

SELECT COUNT(Attrl) AS "Anzahl'™ FROM Table;

SELECT DISTINCT COUNT(Attrl) AS "Anzahl' FROM Table;

//Mit Mehrfachnenn.
//0hne Mehrfachnenn.




2 2 ") >>

GROUP BY+ 2 . & 0o/ . >.33 . 0 0 GROUP BYV=*3 & !
@ .2 @ 0 SELECT+ 2 . &GROUP BY"™ 2 0 . 60 *3 0
SELECT+ > .33 . .0 0 I GROUP BY
SELECT Attrl, COUNT(*) AS "Anzahl™ FROM Table GROUP BY Attri;
HAVING+ . Lo GROUP BY+ . * .0 .2 "
| 0 0.1 0 2 0.&0 GROUP BY+ . 9 &0 WHERE+
SELECT Attrl, MIN(Attr2), COUNT(*) AS "Anzahl" //MINQ-TRICK
FROM Table GROUP BY Attrl HAVING COUNT(*) >= 5;
2 7 & ) )
*H, 0 .1 " 1 1 D &  -&! 2 6 1 53 0
.3 /

SELECT Attribute FROM TableName

WHERE Attribute = (SELECT MIN(Attribute) FROM TableName); //Genau 1 Tupel!
WHERE Attribute < (SELECT AVG(Attribute) FROM TableName); //Genau 1 Tupel!

SELECT Attribute FROM TableName

WHERE Attribute NOT IN (SELECT Attribute FROM TableName); //Mehrere Tupel!

SELECT Attribute FROM TableName
WHERE EXISTS (SELECT Attribute FROM TableName WHERE Attribute = 1);

SELECT Attribute FROM TableName

WHERE Attribute < ANY (SELECT Attribute FROM TableName); //Mehrere Tupel!

SELECT Attribute FROM TableName

WHERE Attribute > ALL (SELECT Attribute FROM TableName); //Mehrere Tupel!

E) + >) )
*H, E " 10 .03 F7 . . &0 ! & 0 JOIN
"2 1 .0 ! N G) ( 3 0 | 0 B & *H,+(.! 9>+
Pl ox 14
2 ) 1>) + F@) ; G
( M43 0. 2 0 O . 0 . " & $ 85
0 .- . &0 (% . &%2 1 %2
SELECT * FROM Tablel, Table2; //Alte Variante
SELECT * FROM Tablel CROSS JOIN Table2; //ldentische Variante uber JOIN
2 );  ?2v )
D INNER JOIN O NATURAL JOIN 2 O 7 7 & %2 . & 27 ! |
. & 0 .. 0 .0 D ' 0 0 NATURAL JOIN *3
0 ! @ & & )
! & O ( 3 20 . 0 =*3 K L. 0K L&% & 2 1 0
0 @ .0 . 0O &- 7

SELECT Tbl1l.Attrl, Thl2_Attr2
FROM Tablel AS Tbll

INNER JOIN Table2 AS Tbl2

ON TbI1_Attrl = Tbl2_Attr2
WHERE TbIl1_Attrl > 10;

ORDER BY TbI1.Attrl ASC;




$ U ! " 73 9$N. 8 ! 3
" 9 # 10 1 & 0 ! 7 ¢ 37

SELECT TblA_Name AS "Oberelement’™, TbIB.Name AS ,,Unterelement*
FROM Tablel AS TblA

INNER JOIN Tablel AS ThbiB

ON TblIA_Lower = TblIB.Super

WHERE TblIA.Super 1S NULL;

2 * 6 F5 )6;

) , 8 20 & .t 73.&
73,8 1 W . 0 9 :
31 0 @ 7 0 %2 9 1 E

SELECT Thbl1.Attrl, ThI2_Attr2 FROM Tablel AS Tbl1l
LEFT [OUTER] JOIN Table2 AS Tbhbl2 ON TbhbI1_Attrl = Tbl2_Attr2;

2 - %  F5 )G

D /& 8 20 & 1 .t 73, &
mo73.8& 1 oW oo 0 %2 9 1
31 0 @ 7 0 9 : E

SELECT Thbl1.Attrl, ThI2_Attr2 FROM Tablel AS Tbl1l
RIGHT [OUTER] JOIN Table2 AS Thl2 ON Tbhl1.Attrl = TbI2_Attr2;

2 » >) )
( > & 3 7 0 % *3 0 / . 7
2 & FE) G

// Resultat = Alle Attribute mit 1 und 2, Vereinigung der Resultate
SELECT Attribute FROM TableName WHERE Attribute=1 OR Attribute=2
UNION

SELECT Attribute FROM TableName WHERE Attribute=2

ORDER BY 2; //Spaltennummer moglich, Alternative: ,,AS“-Bezeichnung

2 ) 3 F )3 3 G

// Resultat = Alle Attribute mit 2, Durchschnitt der Resultate
SELECT Attribute FROM TableName WHERE Attribute=1 OR Attribute=2
INTERSECT

SELECT Attribute FROM TableName WHERE Attribute=2;

2 x ) 1ED3 > , G

// Resultat = Alle Attribute mit 1, Differenz der Resultate
SELECT Attribute FROM TableName WHERE Attribute=1 OR Attribute=2
EXCEPT

SELECT Attribute FROM TableName WHERE Attribute=2;

2 * 1866/<) */8) 6

>.0 %! E *H, =" 1 0 ,&+l. 0? /D$ F ,*$ . 0D
& ! D, ,+@ & 0 @ 2 D 5@

2 - E 8

$ 2 " 21 0 0 2
22 0 B 7 & % 0 O & 0 0 &

2 - E)
&Y ($K1= = AF O 0 & 0 20 ) - C 0
;0 & " 0 (C .% 9 (B & S | 20 0 &
0 0 ) "2 0 X




( % " 0 3% 8 53 - " (+
*3 % " 0 2 0 & 31 2 0
@ % A 21 "0 " 7 C - % %
" & 2 0 *H,+1.& oY% 0 I &
* | 1
2 - 5>) E 8
>_ 0 %! 0 . 2 . & 9SELECT: -&! ;0 . &+53 0
! -& !
2 -* (C >
! & O ( 3 20 3 2 0 . . *3 .2
0 2 - ! 00 & ! 53 2 . & 2- !
& 7 20

CREATE VIEW ViewName (Coll, Col2) AS SELECT Coll, Col2 FROM Tablel;
SELECT * FROM ViewName;
DROP VIEW ViewName;

2 -- (C »>

& 0 C 3 2 3% $ 20 . 0 *3
.0 . 0 %2 . 3% I *3 - &2 0 2+*%3
20 70 0 7 0 %2 . 0

CREATE VIEW ViewName AS

SELECT Tabl.*, Tab2.Coll AS "Column 2"
FROM Tablel AS Tabil

INNER JOIN Table2 AS Tab2

ON Tabl.Coll = Tab2.Col2;

B & *H, 0 2 . ! . INSERT O UPDATE * .
2 W7 D O 53 0 ! -7 . - & 0 RULEt

CREATE RULE "Name' AS
ON [INSERT | UPDATE] TO *ViewName™ DO INSTEAD

"Query"

2 . C >

CREATE RULE "Beispiel™ AS
ON INSERT TO "'ViewBeispiel™ DO INSTEAD
INSERT INTO TableBeispiel VALUES (NEW.Columnl, NEW.Column2);

2 0 >

& 0& & O 20 F *
0 .sql+F .
Fo. * 0 & 0 &. & & F 7 ALTER TABLE
$ * F INSERT+ 2 . & 70 > . 0
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e %$ F @66

*H, " +*1 $ 0 ! & A, 90
A , & & . ( 70 0 1 0
0 ! " ! . 1.& & 1'7% 2 0
7 )
&s 1 " uw&rA ( - 0.& . O Y G 0O O
33 C -% .00 B 2 & & . 0 @ 0 O
. % . &. 0 . .&0 (C -% oO0.1'!' 7
& 5% w&'*A ( 60 1.& 7 37 0 O* 0 C .% 7 0 53
1 & %. . O O*o . /' 0 ( % .07 37
0 0O 70 .7 .&0 53 -& /)
7 ( 1) )8
80 7 , &7 & (C % B 2- 80 ( .% 0 %.
* %" B" & %.& O
C .% - 71 2 . GC % 0 3" 0 B" &
9CREATEUSER: " 2 20 % & & C L% 71 2 B" & X
7 C 1))
| CREATE USER "UserName' PASSWORD "Passwort-;
7 ¢ 1)Cs3
| DROP USER UserName;
7 * 4 8) +)
| ALTER USER "‘UserName' PASSWORD "Passwort®;
7* 4)
7* = >)
*# 3" & . 0 1.& . +53 B & *H, E 0
B "™ & ?CREATEDB . 0 CREATEUSER /Y C %% 7 &
0 /1 %. 1. 0 0o 7! E 10
62 & & NOCREATEDB . 0 NOCREATEUSER

CREATE USER "UserName' PASSWORD "Passwort®™ CREATEDB
ALTER USER "UserName'™ WITH CREATEDB NOCREATEUSER;

NOCREATEUSER;

7* 5: >)
@ C % 0 2 &

/! 0 . 1.4 $ . 0 0 1.& 0 (
2 . &

9 2 C % (+

- % E3 % 0 GRANT V

[ GRANT Privilegl, Privileg2 ON Objekt TO {User | GROUP Group | PUBLIC};

F7 O B % KB " &L - 0 & 0 @ "2 0 2 0 ?
SELECT Daten der Tabelle abrufen

INSERT Daten in Tabelle einflgen

UPDATE Daten in der Tabelle verandern

DELETE Daten aus der Tabelle ldschen

CREATE Tabelle in der aktuellen DB erstellen

DROP Tabelle in der aktuellen DB l6schen

REFERENCES Indizes oder Fremdschlissel auf die Tabelle referenzieren
TRIGGER Stored Procedures aufrufen

ALL Der Benutzer erhalt alle Privilegien




*3 % (G - & 0 CREATE#B " & 2 ! 2 & 217

GRANT CREATE ON DATABASE "Name'™ TO User;

7T - "& /! 20 20 207 0 REVOKE V

[ REVOKE Privilegl, Privileg2 ON Objekt FROM {User | GROUP Group | PUBLIC}; |

7 - ") > H%
$ > .33 * L& & ! % & - 0 (C -% . >.33 -
56 3" & %.& O 20 ! 0 0 " C -% .0
1.& !
7 - ") >> )

| CREATE GROUP GruppenName; |

7- ") > C3
| DROP GROUP GruppenName; |

7 -* % 3 1 8
[ GRANT ALL ON Tabelle TO GROUP GruppenName;

7-- (C 1)18
| ALTER GROUP GruppenName ADD USER Userl, User2;
7. E 8
) 2 - "L & 1'7% 20 ?21. 20 *I o - !
. 0 9" F . & 0 200 o > + 2 .& C -%
& &1 & ! & .0 . & 0 20" 2 ! 0
0 *1 1 0 & 174
70 % 8/6 3) =
) 2 0 1.& . % .3 & | 20
% F - & 200 F. user 0 OoO*" 2 0 21 0
& 0 (C .% %7
CREATE VIEW Example_V AS
SELECT Tabl.* FROM Tablel AS Tabl
WHERE Tabl.login = user;
7 @»w& /, )D
A/D $ 9A / 0 D30 $£1. :20 2 00 $ 2. 3 70
F & &0 1.& 10 % > .33 & %

| Sachbear. | Mgmt |verkauf |HR |

Abteilung R CRUD R R
Angestellter |R CRUD R CRUD
Kunde CRU R CRUD R
Produkt CRU R CRUD
7 % 71" 0 >.33 9*3 .0 5% 9 0 2 0

! 0 0 A/D $) EO /! %2 _& &




4) ) 3
2
12 0 0 %.&
12 0O .06 I %.&
12 0 ! 0 9 & D& 2! 2 0
) 3 )"
F ! 0 % 0o0 0 0
! 0 ! 0 o 7/ & 0 53 21 &
)
% 1 51A$ $ " 53 0 20
0 & ! .& 7 20
(6 &46 1A $ .3 9*1 0. C ! 2! % 1
$ 3 " 93 . 0 .& 7 20
% 66A% 1o 0 20" 0& . & 7
% 6  %( % $ 1o+ .3 21 0 / 2
.3 $ ! B 20 .! 9 &
@ °? % % -0 &
* n )
* 6 &>+ 4) F )=<) G
.0 7 & 1'% & D30 +53 0
%% (
Zeit Transaktion T1 Transaktion T2 DB-Objekt A
tl begin_ transaction 100
t2 begin transaction v = read (A) 100
t3 u = read (A) v =wv + 100 100
t4 u=mu -10 write (v, A)‘\FQIOSPDO
t5 write (u, A \_,_'d_c?mmi 90
t6 commit I Ity w 90
$ #/7 0 & " 2 0 ;0 . & 6 0.1
"0 0 0O ;0 . &! 0 (0
, " K/ OA OL K/ 3 / OL. OKk* % L O #/7 0 . & !
Zeit Transaktion T1 Transaktion T2 DB-Objekt A
tl begin transaction 100
t2 v = read (A4) 100
t3 v =v + 100 100
t4 begin_transaction write (v, A) 200
t5 u = read (A) 200
t6 u=u -10 rollback & 'dirty r' 1o0
t7 write (u, A) 190
té commit 190




*** 4 % 8 ?4 % +

$ B / 0 & " 2 b 0 "
0 & & 2.0 2 0 0 ! ! & !
( , K* % L OB / 0 ! & !
Zeit Transaktion T1 Transaktion T2
tl SELECT sum (KontoStand)

FROM Ronten
t2 INSERT INTC Konten
VALUES (C, 1000, ...) WertC erscheint ab hier als Phantom
t3 SELECT sum (KontoStand) @"
FROM Ronten

o0 /% > % +

@ & .&7 20.0 ! 0 /
. 1 0 2 0 ;0 .&0 " g

31 " +/ 3 / 0 ( 0 , " K/ 3 /
k* % L 0 /3 / 0 .& !

Zeit Transaktion T1 Transaktion T2 Summe DB-Obj A DB-ObjB DB-ObjC
A=A-10; C =C+10 sum = A+B+C sum

t1 begin_transaction (=175) 100 50 25
2 begin_transaction sum=20 0 100 50 25
t3 u=read (A) v =read (A) o‘:‘.’: 0 100 50 25
t4 u=u-10 sum = sum + v 100 100 50 25
tS write (u, A')evz v =read (B) 100 90 50 25
t6 u =read (C) sum =sum+v 150 90 50 25
t7 u=u-+10 150 90 50 25
t8 write (u, C") & 150 90 50 35
t9 commit v =read (C) S¢ 150 90 50 35
t10 non rep . sum = sum + 185 90 50 35
il commit 185 90 50 35
reau vull d
- =3) ) )
- 4 3
& & % 2 0 *3 & V7% 3
0 @ ! ! 7 ! $ &601! 0 > 7 0!
- 5> 3
3 ! & o" 0 $
! 20 0 &3 ! &
00 3 2 0 @ ! !
- >))”)
*3 3 & 2 0 ,! " & 2 0 . 0 1% - &
# 1
/650 ? +*3 , t*3
J/6se ?$E . " *3 *1 3




vorhandene Sperre

neu verlangte Sperre |s-lock

X-lock
0 8 /4 > ))>)
80 56 o " % 2 0
. 31 0& 3 2 0 $
e S0 o0 S0 -
5% & 0 & 1 ! @
0 *3 1 &2 2 0 200
3! 0 @ ! & & Vv 0
*3 & 2 2 0 $ 12 +B
*3 3 & o *
< @$ &, 4 A " & 3
%2 E . " *3 7 5% . 0
Wachstum Schrumpfung | Zeit %.& & 20
OB%& , 4745 A $00 20
*3 & &
0 ) /4 > ))>)
& *3 2 0 $00 & & 0 - . &
0 A 10 &/ I & .00 =* & ! &
&& O 0O B & ! 2 0
+ 3
 +
.& & 6 J@6& 5IA $ 20 " 7& 0 E . "" B %
9 : " .00 %.& O
$56 1 < AB % 0 / 2 " - 9 1 0:
2 / R &
Isy 4% ,4 510 / 1 o " B % " 0o - 0 !
& 2 & 2 0
@ %e&6 % < @51 51A %2 0 B % % 2
/ 10 ! & 0 B %
20 ot " & & %
3 2 &?
$% & 760
D) ! , 0 5% 3
( @ 1 /7 0& ! % .&
(/7 0 ! @ & 1 % .&
g y Beispiel: R1(b), R2(b), W2(b), R2(c), R2(d),
R3(b), R4(d), w3(a), w4a(d), R5(a), R5(C), w2(C)
$ 0! & 0 "2 0 > 3 # . .2 0 F
& & K53 L: . &2 0%, 7! & % 2 0
2 6
$ &0 * 0 B 0 7 & "
! * * 7 & 2 2 0. ¢& ! o !




READ READ |REPEATABLE | SERIALIZABLE
UNCOMMITED | COMMITED READ
Dirty Reads + X
Non-repeatable reads + + X
Phantom rows + + +
2 % +& 3 +
$ ;0 & " 0 "0 & ! 0 #/7 0 0
-& ! ! 00 O*2 &*# 1
2* % +@ +
$ ;0 L& 0 1o O A 0 2.0 $ .
! ( .0& 7& 7" 33 2 1' 20 , & &
0B -& 1 0
2- % > % +
> 20 , T & & 8 0 . 0 $ .
& 0 ;0 & 1 o " 0 "& 2.0 (0 &
L *# 1 2 0 2 ' B -
2. ) 1
> 0o = % $ ! &0 B 7 S
0 2 o - *1 0o * 0 20 0 30 1
20 200 7 ¢&2- 1 F & 0
7 ( 4 ) 16
7 )
BEGIN TRANSACTION [Level]; //Startet eine atomare Operation
INSERT INTO Table ..
COMMIT; //Transaktion erfolgreich abschliessen
7 % 3
K& % 0 & 'L .& 7 20 20 F
*HotH. # . ! / 1 L& - 01 1 E3% .& . 2 0 ?
ROLLBACK;
7* 6
B & *H, . 7% 0 0O ," K/ OA OL9* O O0: . 0K* % LD O
K* % L+) 0. %. " . BEGIN+* B 7 & 2 0 ?
BEGIN TRANSACTION ISOLATION LEVEL READ COMMITED;
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
" 0 ' 0 ' 7 SET& %2 0 ?
SET ISOLATION LEVEL READ COMMITED;
SET ISOLATION LEVEL SERIALIZABLE;
7 - >
*"3 . 0 3 1. 7! % E
F

SAVEPOINT [Name]:
/7.
ROLLBACK TO SAVEPOINT [Name];
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++ + 16
C #3 1 20 *H,e 2 . & 2 ). I 3 # 0 O
1.& .07 B . N %o O*1.& 3 % 0. $ !
20 0 B & 3 $ . 7 F . & 9. 3 %
4) ) ) 3 F 46
2 03 & & 7 B & ! .0 %. 98 (A
5 (At 1., .% 200 ( 0 %. &
5 @ +; (o
__ I 0 5 (A9 53 « A 1o
Application ; && 3 & 1o 1.&
# % -& ! . " 2 0 5 (A
00 *H, 4% E 2 & 20 7
" 10 ) 3 3 - . & C
Driver | Driver | Driver 8 (A 7 & (0& .0 5 (A%.& .

5 08& .0 A

Data Data Data 0 "7 8 (At ! . 2 0 2 0.
Source | | Source | | Source " 0 )00 2 0 0 B & & 0
// \\ ! 8"

= m =

* ) ) +t H) ) )

l. . 0 (0&+ & 0 20 & ! ! 0
DriverManager " A . " t5 6 % .& . O DriverManager

& 20
Class.forName(DriverType); //Automatische Registrier.

DriverManager .registerDriver(new DriverType); //Alternative

0 0 ! 0 *# 1$& 1 & &2 0 ?

| System.setProperty(*'jdbc.drivers’™, "DriverType');

* Yy ) => H&ws/( >

PostgreSQL  org.postgresql .Driver jdbc:postgresql://l1ocalhost
Oracle oracle.jdbc.driver.OracleDriver jdbc:oracle:oci8:@dbname
Sun sun. jdbc.odbc.JdbcOdbcDriver jJjdbc:odbc:dbname

- E) + + 3

String strUrl = "jdbc:DriverName:DatabaseName';

Connection rCon = DriverManager.getConnection(strUrl, "User"™, "Password™);
rCon.close();

D & .0 .7 W - 20 * 56 " 2 0
) )1 H 3

Statement refStatement = rCon.createStatement();
refStatement.close();




- )

& ResultSet %. 7! G O ! o .0 7/ . 0 H. #
%.& & 20 ( 1.& .0 FO *1 7 20 0 *3 0
0 *3 OE"™ 2 0 2 0 ) next() 2 0%. ! 3 & 3. &
ResultSet refResult = refStatement.executeQuery(*"SELECT ..."");
while (refResult.next()) {
String coll = refResult_getString("'ColumnName™) ; //Spaltenname
int col2 = refResult.getInt(2); //Spaltenindex
}
refResult.close();
G 37. & . NULL+@ & ! 2 3% & - & D) 0o 7 37
0 % & F 0O . NULL+@
String coll = refResult.getString(*'ColumnName'™);
if (refResult.wasNull()) { .. }
-,
F7 *H,+ 2 .& 2! 0 % 9INSERT UPDATE DELETE: E &
/71M& 2 200 % 0 % &
| int intModified = refStatement.executeUpdate("INSERT INTO ...“);
0 4) >) +
B 3 0* - 0 L7 && 12 0& " 3 " &7 2 . &
0 )1
' & 0 ( 3 % .& B 3 0=* %2 B % KeL: (" B*
&7 20 . 60 B % @ %-&2 20

String strQuery = "SELECT * FROM Table WHERE Columnl = ? OR Column2 = ?';
PreparedStatement refStatement = rCon.prepareStatement(strQuery);

0O 4 1 )9

refStatement.setint(1, 10); //Variable 1 fullen
refStatement.setString(2, "Example™); //Variable 2 fullen
refStatement.setNull (3, java.SQL.Types.DECIMAL); //Variable 3 = NULL
0* ) 9)
refStatement.executeQuery(); //executeUpdate() fur Modifikationen!
)

1. 60 ResultSet+5 6 ) 5% %. ResultSet % .&
2 0 )-&! 02 % O #3 U

ResultSetMetaData refMD = refResult.getMetaData();
int intColumn = refMD.getColumnCount();
String strColumnName = refMD.getColumnName(i);

G A 1 45§ ) 5§ .& 20 21 7 0

DatabaseMetaData refMD = rCon.getMetaData();
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* 00 &2 0 8 (A . ! 1 60 *H,+ 2 . & COMMIT . & 7 (
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2 5> )
rCon.setAutoCommit(false); //Auto-Commit deaktivieren
rCon.commit(Q); //COMMIT
rCon.rollback(Q); //ROLLBACK
7 /6

7 5> )

int intPreviLevel = rCon.getTransactionlsolation();
rCon.setTransactionlsolation(TRANSACTION_READ UNCOMMITED);
rCon.setTransactionlsolation(TRANSACTION_SERIALI1ZABLE) ;

3 ) + +) )% F; (@ G
6 ) 3) ) %

//NMerkt Anderungen an den Resultaten
Statement refStat = rCon.createStatement(ResultSet.TYPE_SCROLL SENSITIVE,
ResultSet.CONCUR_READ_ONLY);

//Merkt Anderungen an den Resultaten nicht
Statement refStat = rCon.createStatement(ResultSet.TYPE_SCROLL INSENSITIVE,
ResultSet.CONCUR_READ_ONLY);

ResultSet refResult = refStat.executeQuery("..");

refResult._next(); //Nachstes Element
refResult._previous(); //Letztes Element
refResult._first(); //Erstes Element
refResult.last(); //Letztes Element
refResult.beforeFirst(); //Vor die erste Zeile
refResult.afterLast(); //Hinter das letzte Element
refResult.absolute(l); //Erste Zeile
refResult.absolute(-1); //Letzte Zeile
refResult.relative(-2); //Zwei Zeilen zurick
refResult._relative(2); //Zwei Zeilen vorwarts
* 4

refR.isFirst(), refR.isLast(), refR.isBeforeFirst(), refR.isAfterLast()

-K+) ) 3) ) %

Statement refStat = rCon.createStatement(ResultSet._TYPE_SCROLL_SENSITIVE,
ResultSet.CONCUR_UPDATABLE) ;

<) )
refResult.updateDouble(*"COLUMN*, 9.99);
refResult.cancelRowUpdates(); //Abbrechen
refResult.updateRow(); //Bestatigen
refResult.refreshRow(); //Anderungen sichtbar machen

0 9

refResult.moveTolnsertRow();
refResult.updateString(*'COLUMN", *"Blabla');
refResult. insertRow();

C3

refResult.deleteRow();
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16* . ' 0 %2 1! B %0. .0 F. $ B % O. 0 CALL
<Name> . & . 2 0 F. 60! . " SELECT+* B & *H,
10 D I 0. &60! ! .0 E3 % 4 SELECT -&!
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GRANT EXECUTE ON [FUNCTION | PROCEDURE] Name TO User;

* u )l

CREATE [OR REPLACE] FUNCTION myFunction(NUMERIC)
RETURNS NUMERIC AS *SELECT SUM(Column) FROM Table WHERE id = $1°7;
LANGUAGE SQL;

&7 & - $n % 2 0 /71 & 2 0 $&
0 %  SELECT+* . 0 G 0. &" F. -& |
- " C3
| DROP FUNCTION myFunction(NUMERIC);
- " )8 +
| SELECT myFunction(1) FROM Table;
* 467> 16
( o % 2 00 *H,+*# E . K1 L3 %O0. B & 3!
.- & % * 00 & B & *H, . KB, 3&*H,L
* " )1

CREATE [OR REPLACE] FUNCTION myFunction(INTEGER, paramName INTEGER)
RETURNS integer AS $[Funktionsname]$

DECLARE
nrl ALIAS FOR $1; //Alias fur Parameter
nr2 ALIAS FOR paramName; //Alias fur benannten Parameter
foo INTEGER DEFAULT O; //1Instanzvariable mit Default
result INTEGER; //Rickgabewert

BEGIN
result := foo;
result := nrl + nr2;

RETURN result;
END;
$[Funktionsname]$ LANGUAGE plpgsql;

* =>
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IF (Bedingung) THEN ..
ELSIF (Bedingung) THEN ..

ELSE ..
END IF;
G 37.4& - $& " SELECT+ & 2 0 7 & !

0 FOUND . & 7
IF NOT FOUND THEN .. END IF;

*- ") 3
FOR record IN (SELECT * FROM Table) LOOP .. END LOOP;

*.)
query := "UPDATE Table SET name = \"" || value || "\*";
anotherQuery := "SELECT * FROM Table WHERE id = = |] value;

*0 1 )

" B, 3&*H,tF. - *H,+H. L& 7 20 . %!

- 0 & 31 20
SELECT SUM(Column) INTO VariableName FROM Table;
IF (VariableName 1S NULL) THEN .. END IF;

* " ) +

F 0. & & &.0 %1 7 $E! 3 B & *H, 60!

& ! F 0 & $E!3 - w2 &2 2 !

& & * 0 O*H," E 1o )-& !
RAISE [DEBUG | LOG | INFO | NOTICE | WARNING | EXCEPTION]
"Textmeldung mit Variable 1 % und Variable 2 %",
Parameterl, Parameter2;
//Beispiel fur das Werfen von Exceptions
RAISE NOTICE "Das ist eine Variable %", Wert;

* . EXCEPTION - O RAISE_EXCEPTION 0o ! &1 0 B & . .

0 * . 0 %. > &M ) 0. & ! o ! C 3 .
F & " $E! 3 2 2 2 B & *H, ! -& ! X (! -
B, *H,+F.
EXCEPTION
END;
- 0) )
A. . 0 N. 1.& . 0 % .3 .
A. % 3 $2 .&" *H, O B, *H, 7 2.0 0 % 2
. &0 & & %. -& !
- C +0) )

cursName CURSOR FOR SELECT * FROM Table;
OPEN cursName;

//Cursor erstellen
//Cursor zugreifens

- & +@) )

cursName refcursor;
OPEN cursName FOR SELECT * FROM Table;
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//Bestehende Stored Procedure mittels Trigger aufrufen

CREATE OR REPLACE TRIGGER Name [BEFORE | AFTER] [INSERT | DELETE | UPDATE]
ON Table FOR EACH [ROW | STATEMENT]

EXECUTE PROCEDURE StoredProcedure();

//Neue Stored Procedure inline deklarieren
CREATE OR REPLACE TRIGGER Name [BEFORE | AFTER] [INSERT | DELETE | UPDATE]
ON Table FOR EACH [ROW | STATEMENT]

DECLARE
éEGIN
END;
D ROW 2 0 & & O 0 & 7 60 " 0 -3 -& . 20 (
STATEMENT 2 0 . . - 70 3 *H,+ 2 . & & 7
-.* 5+ 18
D OLD . O NEW - . 0 %2 . 3 h& & 20 *
3 2 0 ( + && -0 .3 h& "0 3 7 !
2.0
- - C + 5> )
| IF (TG_OP = "INSERT") THEN Query END IF;
.- C = A+ ) )
CREATE OR REPLACE TRIGGER LogFile AFTER UPDATE OF ColumnName
ON Table FOR EACH ROW
BEGIN
IF (OLD.ColumnName != NEW.ColumnName)
INSERT INTO LogTable VALUES(..);
END IF;
END;
0O %
/. 0 & - - &7 2 > . & & & Mo 1& %B% <%
B . $ - " 7 * 0 20
0 % )

CREATE RULE Name AS
ON [SELECT | UPDATE | DELETE | INSERT] TO Table
DO INSTEAD Query;

o ( >

CREATE RULE deleteMarker AS
ON DELETE TO TableName
DO INSTEAD UPDATE Table SET isDeleted = true WHERE id = OLD.id;
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[ CREATE INDEX iName ON Table(Attribute);
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