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1a)

ER-Diagramm: siehe Anlage

Wertebereiche von Attributen:

Land:

Grenze:

LandDaten:

Agrarprodukt:

Religion:

Ortschaft:

Flug:
Buchung:

Reise:

Flaeche
VerweisFlagge
VerweisK arte

Laenge

Jahr

L ebenserwM

L ebenserwW
GeschlechtM Geb
GeschlechtMInsg
EWZ

BIP

Menge
Prozent

EwWZ
istHafenstadt

FlugNr
B-ID
R-ID

Platz
istStaedtereise

Ganzzahl
Ganzzahl
Ganzzahl

Ganzzahl

Ganzzahl
Ganzzahl
Ganzzahl
Gleitp.zahl
Gleitp.zahl
Ganzzahl
Ganzzahl

Ganzzahl
Gleitp.zahl

Ganzzahl
Ganzzahl

Ganzzahl
Ganzzahl
Ganzzahl

Ganzzahl
Ganzzahl

>0
[0, 130]
[0, 130]
(0, 1]
[0, 1]
>0

>0

>0

[0, 100]
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1b)
)]

Relationales Schema:

Land( LNaneKurz, LNanmelLang, Flaeche, Koordi nateB, KoordinatelL, Allglnfo,
Lagebeschrei bung, Verwei sFl agge, Verwei sKarte, ENane, Ot Nane )

Erdteil ( ENane )
Organi sation( Abk, OrgName )
N- Kat ast rophe( Art )

LandDat en( Jahr, LebenserwM Lebenserw Geschlecht Mzb, Geschl echt M nsg, EWZ, BIP,

Ar gar produkt ( ANane, Menge, Jahr, LNameKurz )

Rel i gi on( Rel Nane, Prozent, Jahr, LNanmeKurz )

Al 't Name( Al t Nane )

Otschaft( OtName, KoordinateB, KoordinatelL, EWZ, istHafenstadt, LNaneKurz )

Haupt st adt ( Ort Nane, Koordi nat eB, Koordinatel, EWZ, istHafenstadt, LNaneKurz )

Firma( FNane, OtNane )

Fl uggesel | schaft ( FNane, Ot Nane )

Rei sebuero( FNanme, Ot Nane )

Rei severanstal ter( FNanme, Ot Nane )

Flug( FlugNr, Datum StartFlughafenOtNane, FNane, FirnensitzOtNane )

Buchung( B-1D, PersNane, PersAnschrift, FNane, FirnmensitzOrtNane, R 1D)

Rei se( R-1D, ReiseBeginn, ReiseEnde, Platz, istStaedtereise, FNane,
FirmensitzOrt Nane )

Land- Al t Name( LNamekurz, AltNane )

Zi el flughafen( FlugNr, Datum OrtNane )
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Flug-Rb. ( FlugNr, Datum FNane, FirnensitzOtNane )

B- Rueckflug( B-I1D, FlugNr, Datum)

Keine Tabellen fur folgende Relationen:
- FErdteil-Land
- Daten
- Land-Ot
- Land- Haupt st adt
- Land- Agrar
- Land-Religion
- Firmensitz
- Startflughafen
- Flug- Fg.
- Reise-Rv.
- Buchung- Rb.
- Rei sebuchung

Unterstrichene Attribute sind PrimérschlUssel.
Unterbrochen-unterstrichene Attribute sind Fremdschl lissel.
Kursive Attribute stammen aus aufgel 6sten 1:n-Relationen.
Hinweis:
- Be Zidflughafen n:m-Beziehung, weil Zwischenstopps méglich sind.

Datentypen: siehe DDL-Schema

ii) und ii)

DDL-Schema: siehe Anlage

iv)
Normalform:

Die dritte Normalform halten wir fir angemessen und ausreichend. Unser RM-Schemaist bereitsin dritter
Normalform.
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SOL-DDL Schema:

CREATE TABLE Land

(
LNameKur z
LNanmeLang
Fl aeche
Koor di nat eB
Koor di nat eL
Al'l gl nfo
Lagebeschr ei bung
Ver wei sFl agge
Ver wei sKart e
ENanme

Ot Namre

)

CREATE TABLE Erdteil
( EName

)

CREATE TABLE Organi sation
( Abk

O gName
)

CREATE TABLE N-Kat astrophe
( Art
)

CREATE TABLE LandDat en
( Jahr
Lebenser wM
Lebenser wV
CGeschl echt MGeb
Geschl echt M nsg
EWw
BI P
LNameKur z
FOREI GN KEY (LNanmeKur z)

)

CREATE TABLE Agr ar pr odukt
( ANane

Menge

Jahr

LNameKur z

VARCHAR ( 10)
VARCHAR ( 100)
| NT

FLOAT,

FLOAT,

VARCHAR (1024),
VARCHAR (1024),

| NT
| NT
VARCHAR (100)

VARCHAR (100)

VARCHAR (100)

VARCHAR ( 10)
VARCHAR ( 100)

VARCHAR (100)

T
ek

=

| NT
VARCHAR ( 10)

REFERENCES Land

VARCHAR (100)
| NT

| NT

VARCHAR ( 10)

PRI MARY KEY,
UNIQUE  NOT NULL,
CHECK (VALUE > 0),

DEFAULT 0  CHECK (VALUE >= 0),
DEFAULT 0  CHECK (VALUE >= 0),
REFERENCES Er dt ei |

ON UPDATE CASCADE ON DELETE CASCADE,
REFERENCES Or t schaf t

ON UPDATE CASCADE ON DELETE SET NULL

PRI MARY KEY

PRI MARY KEY,

PRI MARY KEY

PRIMARY KEY  CHECK (VALUE > 0),
CHECK (VALUE BETWEEN 0 AND 130),
CHECK (VALUE BETWEEN 0 AND 130),
CHECK (VALUE BETWEEN 0 AND 1),
CHECK (VALUE BETWEEN O AND 1),
CHECK (VALUE > 0),

CHECK (VALUE > 0),

NOT NULL,

ON UPDATE CASCADE ON DELETE CASCADE

PRI MARY KEY,
CHECK (VALUE > 0),
NOT NULL,

NOT NULL,

FOREI GN KEY (Jahr) REFERENCES LandDat en ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (LNaneKurz) REFERENCES LandDaten ON UPDATE CASCADE ON DELETE CASCADE

)

CREATE TABLE Rel i gi on
( Rel Nane

Prozent

Jahr

LNameKur z

VARCHAR (100)
FLOAT

| NT

VARCHAR ( 10)

PRI MARY KEY,

CHECK ( VALUE BETWEEN 0 AND 100),
NOT NULL,

NOT NULL,

FORElI GN KEY (Jahr) REFERENCES LandDaten ON UPDATE CASCADE ON DELETE CASCADE,
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)

FOREI GN KEY (LNaneKurz) REFERENCES LandDat en ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE Al t Name

(
)

Al t Nane

CREATE TABLE Ortschaft

(

)

Ot Nane
Koor di nat eB
Koor di nat eL
Ew

i st Haf enst adt
LNameKur z

FOREI GN KEY ( LNameKur z)

CREATE TABLE Haupt st adt

(

CREATE TABLE Fl uggesel | schaft

(

)

CREATE TABLE Rei sebuero

(

)

Ot Nane
Koor di nat eB
Koor di nat eL
Ew

i st Haf enst adt
LNameKur z

VARCHAR (100)

VARCHAR (100)
FLOAT,

FLOAT,

| NT

SMALLI NT
VARCHAR ( 10)

PRI MARY KEY

PRI MARY KEY,

CHECK (VALUE > 0),
DEFAULT O,
NOT NULL,

REFERENCES Land ON UPDATE CASCADE ON DELETE CASCADE

VARCHAR (100)
FLOAT,

FLOAT,

| NT

SMALLI NT
VARCHAR ( 10)

PRI MARY KEY,

CHECK (VALUE > 0),
DEFAULT O,
NOT NULL,

FOREI GN KEY (LNaneKurz) REFERENCES Land ON UPDATE CASCADE ON DELETE CASCADE

FName
Ot Namre

VARCHAR (100)
VARCHAR (100)

PRI MARY KEY,
NOT NULL,

FOREI GN KEY (Ot Name) REFERENCES Ortschaft ON UPDATE CASCADE ON DELETE CASCADE

FName
Ot Nane

VARCHAR (100)
VARCHAR (100)

PRI MARY KEY,
NOT NULL,

FORElI GN KEY (Ot Name) REFERENCES Ortschaft ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE Rei severanstal ter

(

)

FNane
Ot Nane

VARCHAR (100)
VARCHAR (100)

PRI MARY KEY,
NOT NULL,

FOREI GN KEY (Ot Nanme) REFERENCES Ortschaft ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE Fl ug

(

Fl ugNr
Dat um
St art Fl ughOrt Nane
FNanme

Fi rmensi t zOr t Nane

| NT
DATE

VARCHAR (100)
VARCHAR (100)

VARCHAR (100)

PRI MARY KEY
PRI MARY KEY,
REFERENCES Ot schaft (Ot Name)

ON UPDATE CASCADE ON DELETE CASCADE,
REFERENCES Fl uggesel | schaft

ON UPDATE CASCADE ON DELETE CASCADE,
REFERENCES Fl uggesel | schaft (Ot Name)
ON UPDATE CASCADE ON DELETE CASCADE

CHECK (VALUE >= 0),
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CREATE TABLE Buchung
( B-1D I NT PRI MARY KEY  CHECK (VALUE >= 0),
Per sName VARCHAR ( 100) NOT NULL,
Per sAnschri ft VARCHAR (100) NOT NULL,
FName VARCHAR (100) REFERENCES Rei sebuer o
ON UPDATE CASCADE ON DELETE CASCADE,
Firmensit zOr t Nane VARCHAR (100) REFERENCES Rei sebuero (Ot Nane)
ON UPDATE CASCADE ON DELETE CASCADE,
R-1D | NT REFERENCES Rei se

)

ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE Rei se

(

R-1D | NT PRI MARY KEY  CHECK (VALUE >= 0),
Rei seBegi nn DATE,
Rei seEnde DATE,
Pl at z I NT CHECK (VALUE > 0),
i st St aedt erei se SMALLI NT DEFAULT O,
FName VARCHAR (100) REFERENCES Rei severanstal ter
ON UPDATE CASCADE ON DELETE CASCADE,
Firmensit zOrt Nane VARCHAR (100) REFERENCES Rei severanstal ter (Ot Name)

ON UPDATE CASCADE ON DELETE CASCADE,
CHECK ( Rei sebegi nn < Rei seEnde)

CREATE TABLE Vor konmmen

(

)

LNameKur z VARCHAR (10) NOT NULL,

Art VARCHAR (100) NOT NULL,

FOREI GN KEY (LNaneKurz) REFERENCES Land ON UPDATE CASCADE ON DELETE CASCADE,
FORElI GN KEY (Art) REFERENCES N- Kat astrophe ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE G enze

(

)

Laenge | NT CHECK (VALUE > 0),
LNameKur zA VARCHAR ( 10) NOT NULL,
LNameKur zB VARCHAR ( 10) NOT NULL,

FOREI GN KEY (LNameKurzA) REFERENCES Land (LNameKur z)

ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (LNameKurzB) REFERENCES Land (LNameKur z)

ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE Mtglied

(

)

LNarmeKur z VARCHAR ( 10) NOT NULL,
Abk VARCHAR ( 10) NOT NULL,

FOREI GN KEY (LNameKurz) REFERENCES Land ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Abk) REFERENCES Or gani sati on ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE Land- Al t Nane

(

)

LNameKur z VARCHAR ( 10) NOT NULL,

Al t Nane VARCHAR (100) NOT NULL,

FOREI GN KEY (LNaneKurz) REFERENCES Land ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Al t Name) REFERENCES Al t Name ON UPDATE CASCADE ON DELETE CASCADE

CREATE TABLE Ot - Al t Nane

(

Ot Nane VARCHAR (100) NOT NULL,
Al t Nane VARCHAR (100) NOT NULL,
FORElI GN KEY (Ot Name) REFERENCES Ortschaft ON UPDATE CASCADE ON DELETE CASCADE,
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FOREI GN KEY (Al t Nane) REFERENCES Alt Name ON UPDATE CASCADE ON DELETE CASCADE
)
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CREATE TABLE Rei sezielort
( Ot Nane VARCHAR (100) NOT NULL,
R-ID I NT NOT NULL,

FORElI GN KEY (Ot Nane) REFERENCES Ortschaft ON UPDATE CASCADE ON DELETE CASCADE,

FOREI GN KEY (R-1D) REFERENCES Rei se ON UPDATE CASCADE ON DELETE CASCADE
)

CREATE TABLE Zi el fl ughafen

( O t Nane VARCHAR ( 100) NOT NULL,
Fl ugNr | NT NOT NULL,
Dat um DATE NOT NULL,

FORElI GN KEY (Ot Nane) REFERENCES Ortschaft ON UPDATE CASCADE ON DELETE CASCADE,

FORElI GN KEY (Fl ugNr) REFERENCES Fl ug ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Datum REFERENCES FI ug ON UPDATE CASCADE ON DELETE CASCADE

)
CREATE TABLE Fl ug- Rb

( Fl ugNr | NT NOT NULL,
Dat um DATE NOT NULL,
FNare VARCHAR (100) NOT NULL,
Fi r mensi t zOr t Nare VARCHAR (100) NOT NULL,

FORElI GN KEY (Fl ugNr) REFERENCES Fl ug ON UPDATE CASCADE ON DELETE CASCADE,
FORElI GN KEY (Datun) REFERENCES Fl ug ON UPDATE CASCADE ON DELETE CASCADE,

FOREI GN KEY (FNane) REFERENCES Rei sebuero ON UPDATE CASCADE ON DELETE CASCADE,

FOREI GN KEY (FirmensitzOrt Name) REFERENCES Rei sebuero (Ot Nane)

ON UPDATE CASCADE ON DELETE CASCADE

)
CREATE TABLE Rb-Rv

( Buer oFNane VARCHAR (100) NOT NULL,
Buer oOr t Narre VARCHAR (100) NOT NULL,
Rei sever anst FNane VARCHAR (100) NOT NULL,
Rei sever anst Ot Nane VARCHAR (100) NOT NULL,
FOREI GN KEY (Buer oFNane) REFERENCES Rei sebuero (FNane)
ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Buer oOrt Nane) REFERENCES Rei sebuero (Ot Nane)
ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY ( Rei sever anst FNane) REFERENCES Rei severanstal ter (FNane)

ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Rei severanst Ort Nane) REFERENCES Rei severanstalter (Ot Nane)
ON UPDATE CASCADE ON DELETE CASCADE

)
CREATE TABLE B- Hi nf | ug

( B-1D I NT NOT NULL,
Fl ugNr I NT NOT NULL,
Dat um DATE NOT NULL,

FOREI GN KEY (B-1D) REFERENCES Buchung ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Fl ugNr) REFERENCES Fl ug ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Datum) REFERENCES Fl ug ON UPDATE CASCADE ON DELETE CASCADE

)
CREATE TABLE B- Rueckf | ug

( B-1D I NT NOT NULL,
Fl ugNr I NT NOT NULL,
Dat um DATE NOT NULL,

FOREI GN KEY (B-1D) REFERENCES Buchung ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Fl ugNr) REFERENCES Fl ug ON UPDATE CASCADE ON DELETE CASCADE,
FOREI GN KEY (Datum REFERENCES FI ug ON UPDATE CASCADE ON DELETE CASCADE

)

Hinweise:
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- Firmanicht as Tabelle, wegen is-a-Beziehung




