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Exercise 12.1: JDBC — Database Access In Java

Installation of the JDBC driver
= Create a new Java Project in Eclipse
= Create a new subdirectory ,/lib"

= Download the database connector from the course website
and store it in the ,/lib* folder

= Refresh your project (F5)

= Import DB-connector into your project:
Properties* / ,Java Build Path“ / ,Add JARs"
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Exercise 12.1: JDBC —= Database Access in Java
A simple example:

// Connect to database server

Class.forName ("com.mysgl.jdbc.Driver") ;

Connection conn = DriverManager.getConnection(DB URL,
NETZ USER, DB PASS);

// Execute a query
Statement stmt = conn.createStatement ()

ResultSet rs = stmt.executeQuery("SELECT COUNT (*) AS num FROM
customer") ;

while( rs.next() ) {
System.out.println("result: " + rs.getInt ("num") );

// Close the result set, statement and the connection
rs.close() ;

stmt.close() ;
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Exercise 12.1: JDBC - Database Access In Java

Example query
= Schema:

TOTALPRICE

ORDERSTATUS

¢

>
NAME
ORDERPRIORITY
n 1 n 1
ORDERKEY ORDERS CUSTOMER NATION

ORDERDATE
Qv

L

SHIPPRIORITY

,What's the name of the country, which has the highest
value of undelivered orders?”
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Exercise 12.1: JDBC - Database Access In Java

Example query
= For the question this part of the scheme is relevant:

TOTALPRICE

ORDERSTATUS

[

@
NAME
ORDERPRIORITY
n 1 n 1
ORDERKEY ORDERS CUSTOMER NATION

ORDERDATE
Qo>

@ SHIPPRIORITY

,What's the name of the country, which has the highest
value of undelivered orders?”

|
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Exercise 12.2: Connect Four (Four in a Row)
Schema

ﬁ? "D ) (Stared) (Finished
ini

Users Games @
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Exercise 12.2 (a): Relations

Entities
= Users (userlD, name)

= Games (gamelD, started, finished, date)
= Moves (movelD, slot)
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Exercise 12.2 (a): Relations
Relationships

= play (gamelD, userlID)

= create (gamelD, createdByUserID)
= make (movelD, userlD)

= belongsTo (movelD, gamelD)
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Exercise 12.2 (a): Relations

Combine relations with the same keys

= Users (userlD, name)

= Games (gamelD, started, finished, date, createdByUserID)
= Moves (movelD, slot, userlD, gamelD)

= play (gamelD, useriD)
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Exercise 12.2 (c):
Class Diagram

Tool: ObjectAid UML Explorer

17.Mai 2014

<<lava Clsss>>
@ FourlnARow
S WOTH: int
| FHEGHT int
FrourinARow()
& main(Stringl)void

<<lava Class=>

(© GameGraph

& GameGraph()

@ getColor(int):.Color
© arop(int it ntvois
@ add(int intint):void
@ draw():void

& drawHoriLines void
@ erase():void

@ repaint():void

-horizontalLindigbies | 0.~

<<lava Ciass>>
©Figure ;

= eolor: Color H

& Figure(Color) H
e (Essy Graphics) void

<<lava Class>

<<lava Chss>>

3y
<<lava Chss>> <<Java Class> <<lava Chss>s <<lava Class>>
@ DataBase | (®GameLogic @circle @ Rectangle @ Number ®Coin
L | Fupec_bRVeR: strng L | o shts:inig o xint % [ & rectangle(coorint nt nt inty & Number(Color nt,nt, it nt) mesid
|| DB uRL st i | o paverint oyt ' | @ srawiasyGraphics)void © draw(EasyGraphics)vod el
i | Fuser sting i | o place it orint T orint
FPASS: Sting | LeweTviint & Circle(Colorintntnt) i & Coin(Colorntntnt)
i | © conm: Connecton P | 4none:mt © draw(EasyGraphics)void ; i : © ineY(:void
© stmt Statement dourm E © erase(EasyGraphics)void
5 cleancd: bookan S PE———— ;

& DataBase()
© getuserDistringyint
© getOpenGames(Boolean) LinkedList<integer~
& preparelizwGame(ntint
@ joinGame(int ntyvoid
© startGame(int) void
[} & getPlayersiintyLinkedList<Player>
i@ enterldove(int int intyint
i getfiewlioves intnt)LinkedList<hiove>
b fiishGame(int):void
& checkifRunningéint:Boolean
@ cleanup()rvoid

@ finalize) void

<<lava Class>>
©Move

o userD: int
Fsiot: int
i int

& iove(int intnt)

i | © Drop(int):void

i | @ dropCoin(intint)-void
© removePlayer(int):void
@ slotintint)int

i | @ same(int int intnt it nt nt nt) Boolean

© scarché(yint

Y

<clava Class>>
©Player

name: string
Fia int

& Player(string, nt)
© tostring(yString

Martin Kaufmann — ETH Zirich

<<Java Ciass=>

@ smily
@ x: double.
= y: double
5 dx: double
o dy: double.
= image: il

= background: nt]]
a transparent int

& smiy(Color double,double double, double)
& filimage():void

© crawi(EasyGraphics}void

© save(EasyGraphics)void

® restor(EasyGraphics):void

© move(EasyGraphics}void

<<lava Chss>>
(®DrawingPanel ~draiing

9 serialVersionUID: long

< butfereamage: Buffersdimage
of waidtn: nt

height:int

& DrawingPanel(int int)
@ paintComponent(Graphics):void

<<lava Class>>

©lLine ©Digit ;
o x1:int o numbers: boolean(I
o X2 int &P Digi{Color,int int;intint)
s yliint © araw(EasyGraphics)void
syt <

& Line{Colorntintntint)
& craw(EasyGraphics)vold

plocks [0, S

<<Java Glass=> ;
(@Block

i [exit
oy int
o wiint ;

o hint

\ \ [ & Block(Cobr ntntntnt);
A © draw(EssyGraphics)void |

- ]
<<lava Class>>

(®EasyGraphics

o frame: JFrame

& EasyGraphics(String ntnt)
@ EasyGraphies()
 repaint(:vois

© erase() void

© set(ntntnt):void

@ set{intnt,Color)-void

© getintntyint

~<Java Interface=>
D Graphicsinterface

® repaint()void
© set(int nt nt):void
© gatint ntyint

© draw(EasyGraphics):void
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Exercise 12.2 (c¢): Class Diagram (Inheritance)

=«Java Class»>
(9 EasyGraphics

fourinarow

o frame: JFrame
& drawing: DrawingPanel

ecEasyGraphics(String.int.int}
QcEasyGraphicsf}

@ repaint():void

@ erase():void

@ set(int,int,int}:void

@ set(int,int, Color):void

<<lava Class>=

@ get(int,inty:int & Figure

v

<=]ava Interfaces=
3 Graphicsinterface

fourinarow

@ repaint(}:void
@ =et(int,int,int):void

@ get(int,int):int

fourinarow

< color: Color

QcFigure(Culnr}
ef‘r:rew( Easyizraphics):void

<<lgva Class=>

<<Java Class=>

<<Java Class>>

<< Clags>>

<<lgva Class=>

=«Java Class»> =< lags=>= ==]ava Classs»

(& Block S Line (2 Digit ( Number (® Smily (9 Rectangle \ (3 Circl (3 Coin

fourinarow | foutinarow fourinaron fourinarow fourinarow fourinaron foutinarow fourinarow
o X int o x1:int o blecks: LinkedList<Block> o digits: LinkedList<Digit> o x: double o lines: Linef) o X int \\ o X int
@yt @ 2. int ¢ numbers: booleanO] & Number(Color,intntint,int} FITREETS & Rectangle(Color,nt,intint,int) Epval E1 ST
e Bl ki QCDig'rt(Co\Ur.int.int.int.int} @ draw (EasyGraphics):void a dx: double @ draw(EasyGraphics):void orint orint
ot E2 @ draw(EasyGraphics:void a dy: double & Circle(Colornt,int,int) & Coin(Color,int,int, int)
& Block(Color,int,int,int,int) & Line(Color,int,int,int,int) a image: int]] @ draw (EasyGraphics):void @ incY():void
@ draw (EasyGraphics):void @ draw (EasyGraphics)void a background: intf][ @ erase(EasyGraphics):void

SlrErerslu @ draw (EasyGraphics):void

QcSmiry(Ccllu rdouble double double, double)

= fillmage():void

@ draw(EasyGraphics):void
@ =zave(EasyGraphics):void
@ restore(EasyGraphics):void
@ move{EasyGraphics):void
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Exercise 12.2 (d): Queries

getUserlID()

Query: Lines from table Users where Name=<name>
"SELECT * FROM Users

WHERE Name = \""_|_name_|_n\nn

Insert: New line (Name, GamelD) in table Users with
values (<name>, <gameld>)

"INSERT INTO Users (Name, GamelID)
VALUES

(\""_I_name_l_"\", \""-l—gameID-l_"\")"
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Exercise 12.2 (d): Queries
Query: Lines of table Games with ID = <gamelD>

"SELECT * FROM Games
WHERE ID = \""+gameID+"\™"

getOpenGames|()

Query: Column ID of the lines from table Games where
Started =0

"SELECT ID FROM Games WHERE Started = 0"
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Exercise 12.2 (d): Queries

prepareNewGame()

Insert: New line (Started, Finished, Creater) in table
Games with the values (0, 0, <userlID>)

"INSERT INTO Games (Started, Finished,
Creator) VALUES (0, 0, \""+userID+"\")"

Query: Column ID of the lines from table Games where

Started = 0, Finished = 0 und Creator = <userlD>, ordered

by ID

"SELECT ID FROM Games WHERE Started
AND Finished = 0

AND Creator = \""+userID+"\" ORDER BY ID"

0
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Exercise 12.2 (d): Queries

joinGame()

Update: Column GamelD gets the new value <gamelD> In
table Users on the lines with ID = <userlD>

"UPDATE Users SET GamelID = "+gamelID+"
WHERE ID = "+userID
startGame()

Update: Column Started gets the new value 1 in table
Games on the lines where ID = <gamelD>

"UPDATE Games SET Started 1
WHERE ID = "+gamelD
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Exercise 12.2 (d): Queries

getPlayers()

Query: Columns ID and Name of the lines from table
Users where Gameld = <gamelD>, ordered by ID

"SELECT ID, Name FROM Users
WHERE GameID = \""+gameID+"\" ORDER BY ID"

enterMove()
Insert: (UserlID, Slot, Gameld) in table Moves with the
values (<userID>, <slot>, <gamelD>)

"INSERT INTO Moves (UserID, Slot, GamelD)
VALUES (\""+userID+"\", \""+slot+"\",
\" "_I_gameID_l_"\") 1A

17.Mai 2014 Martin Kaufmann — ETH Zirich
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Exercise 12.2 (d): Queries

Query: Column ID from the lines of table Moves where
Userld = <userlD>, Slot = <slot> und GamelD =
<gamelD>, ordered by ID

"SELECT ID FROM Moves WHERE UserID =
\""+userID+"\" AND Slot = \""+slot+"\" AND
GameID = \""+gameID+"\" ORDER BY ID"

getNewMoves()

Query: Columns UserID, Slot, ID from the lines of table
Moves where GamelD = <gamelD> and ID = <lastID>,
ordered by ID

"SELECT UserID, Slot, ID FROM Moves
WHERE GameID = \""+gameID+"\" AND
ID > \""+1lastID+"\" ORDER BY ID"
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ReaderNr
ReturnDate Shelf
Position

@m}
Cathame
1 1

Category Book
: Cme >
Publisher

Author

b

FamilyName

Reader

i

Birthdate

g

Publishes
P—Lm']am e @
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Exercise 11.1.1: Library

Entities

= Reader (ReaderNr, FamilyName, Firstname, City,
Birthdate)

= Book (ISBN,Title, Author, NumPages, PubYear)
= Publisher (Pubname, Pubcity)

= Category (Cathame)

= Copy (ISBN, CopyNr, Shelf, Position)
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Exercise 11.1.1: Library

Relationships

= Borrows (ReaderNr, ISBN, CopyNr, ReturnDate)
= Available (ISBN, CopyNr)

= Contains (Catname, Containedin)

= |nCat (ISBN, Catname)

= Publishes (ISBN, Pubname)
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Exercise 11.1.1: Library

Combine relations with the same key

= Reader (ReaderNr, FamilyName, Firstname, City,
Birthdate)

= Book (ISBN, Title, Author, NumPages, PubYear,
Pubname)

= Publisher (Pubname, Pubcity)

= Category (Catname, ContainedIn)

= Copy (ISBN, CopyNr, Shelf, Position)

= Borrows (ReaderNr, ISBN, CopyNr, ReturnDate)
= |nCat (ISBN, Catname)
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Exercise 11.1.2: Inheritance

Women

Father Mother

Mother

son Daughter

N
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Exercise 11.2: Inheritance — 1st way
= Men (MName)
= Women (WName)
= |s_Son (Son, Father, Mother)
or Is_Son (Son, Father, Mother)

= |s_Daughter (Daughter, Father, Mother)
or Is_Daughter (Daughter, Father, Mother)
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Exercise 11.2: Inheritance

Man Sﬁn @ M{:rtlher Women

Father Son

Analog for ,is Daughter®
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Exercise 11.1.2: Inheritance — 2nd way

= Men (MName, Father, Mother)
= Women (WName, Father, Mother)
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Exercise 11.1.3: Football

Team

Hgim Gast

Plays

Referee
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Exercise 11.1.3: Football
= Team: (Teamname)

= Refree (RName)
= Play (PName, Local, Guest)
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Exercise 11.1.4: Trains
<Name> '@;’nTI’ 9 > Cantor:

Trainstation N 1

Start Connects Destination

Train \Arrival/
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Exercise 11.1.4: Trains

Entities
= City (Name, Canton)

= Trainstation (Name, NumTracks)
= Train (TrainNr, Length)
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Exercise 11.1.4: Trains

Relationships

= LocatedIn (TrainstationName, CityName, Canton)
= Start (TrainNr, StartTrainstationName)

= Destination (TrainNr, DestTrainstationName)

= Connects (FromTrainstation, ToTrainstation, TrainNr,
Departure, Arrival)

or

= Connects (FromTrainstation, ToTrainstation, TrainNr,
Departure, Arrival)
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Exercise 11.1.4: Trains

Combine relations with the same key
= City (Name, Canton)
= Trainstation (Name, NumTracks, CityName, Canton)

= Train (TrainNr, Length, StartTrainstationName,
DestTrainstationName)

= Connects (FromTrainstation, ToTrainstation, TrainNr,
Departure, Arrival)

or

= Connects (FromTrainstation, ToTrainstation, TrainNr,
Departure, Arrival)
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The relational Algebra

= o Selection

= © Projection

= X cartesian product
= A Join

= p Renaming
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Exercise 11.2: Relational Algebra

Schema
= Reader ( RDNR, Surname, Firstname, City, Birthdate )

= Book (ISBN, Title, Author, NoPages, PubYear,
PublisherName )

= Publisher ( PublisherName, PublisherCity )
= Category ( CategoryName, BelongsTo )

= Copy (ISBN, CopyNumber, Shelf, Position )
= Loan ( ReaderNr, ISBN, Copy, ReturnDate )
= BookCategory ( ISBN, CategoryName )
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Exercise 11.2: Relational Algebra

Queries
a) Find the lastnames of the readers in Zurich?

HSurnfmne (O-C*ity:Zu?‘ich (READER))
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Exercise 11.2: Relational Algebra

Queries

b) Which books (Author, Title) stem from publishers in
Zurich, Berne or New York?

HA-uthm*,Title (BOOK X

(O'C?lty:Zu?‘*ichORO?ﬁty:BETHORC’ity:NmUYO?"k (PUBLISHER)))
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Exercise 11.2: Relational Algebra

Queries

c) Which books (Author, Title) has reader Lemmi
Schmdker borrowed?

HELHIThDT,T‘iﬂE(BOOKF M LOAN W ReaderNr=RDN R

( O Surname=Schmoker AN DFirstname=Lemmi ( READER ) ) )

17.Mai 2014 Martin Kaufmann — ETH Zirich
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Exercise 11.2: Relational Algebra

Queries

d) Which books in the category ,,Alps“ don‘t belong to
the category ,,Switzerland“?

TTISBN (UCategoryNameiAlps (pbl (BOOkcategOFY)))A
TT1SBN (O-CategoryName=Switzerland (pp2 (BookCategory)))

17.Mai 2014 Martin Kaufmann — ETH Zirich
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Exercise 11.2: Relational Algebra

Queries

e) Which readers (Surname, Firstname) have borrowed
books, which have been published in the same place
where they live?

HFirstnawae_.aS*-'u.-r-:rz,a-:rn,e ((T(?it-y:Pubi-i._-ah.e-?*C-’ity (P(]BLISHER X
BOOK X LOAN XRreaderNr=RDNR READER))
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Exercise 11.2: Relational Algebra

Queries

f) Which readers have borrowed at least one book, which
has been lent to Lemmi Schmdker as well?

T[Rl.Firstname,Rl.Surname (

(pr1(READER) Ageagernr=rDNR PL1(LOAN))

AR1.RDNR#R2.RDNR,L1.ISBN=L2.ISBN

(pRZ (GSurname=Schmoker and Firstname=Lemmi (READER)
AReaderNr=RDNR Pr2(LOAN)

)
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!
ETH

|
et o KR sstemseem...
Exercise 11.3: SQL Queries

Queries
a) Which are the lastnames of the readers in Zirich?

SELECT DISTINCT Surname
FROM Reader

WHERE City = 'Zurich'
ORDER BY Surname DESC
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Exercise 11.3: SQL Queries

Queries
b) Which books (Author, Title) stem from publishers in
Zurich, Bern or New York?
SELECT Author, Title
FROM Book B, Publisher P
WHERE B.PublisherName =
P.PublisherName
AND (P.PublisherCity = '"Zurich'
OR P.PublisherCity = 'Bern'
OR P.PublisherCity = 'New York')

17.Mai 2014 Martin Kaufmann — ETH Zirich
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Exercise 11.3: SQL Queries

Queries

c) Which books (Author, Title) has reader Lemmi
Schmdker borrowed?

SELECT B.Author, B.Title

FROM Reader R, Loan L, Book B

WHERE R.Surname = 'Schmoker'
AND R.Firstname = 'Lemmi'
AND R.RDNR = L.ReaderNr
AND L.ISBN = B.ISBN
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Exercise 11.3: SQL Queries

Queries

d) Which books in the categorie "Alps" don‘t belong to
the categorie "Switzerland"?

select ISBN

from BookCategory bl, BookCategory b2
where bl.CategoryName != 'Alps'

and b2.CategoryName = 'Switzerland'
and bl.ISBN = b2.ISBN
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Exercise 11.3: SQL Queries
Queries

e) Which readers (Surname, Firstname) have borrowed
books, which have been published in the same place
where they live?

SELECT R.Firstname, R.Surname
FROM Reader R, Loans L, Book B,
Publisher P
WHERE R.RDNR = L.ReaderNr
AND L.ISBN = B.ISBN
AND B.PublisherName =
P.PublisherName
AND R.City = P.PublisherCity

17.Mai 2014 Martin Kaufmann — ETH Zirich
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Exercise 11.3: SQL Queries
Queries

f) Which readers have borrowed at least one book, which
has been lent to Lemmi Schmdker as well?

SELECT Rl1.Firstname, R1l.Surname
FROM Reader R1, Loan L1, Loan LZ,
Reader RZ2
WHERE R2.Filirstname='Lemmi'
AND R2.NAME = 'Schmdoker'
AND L2 .ReaderNr = R2.RDNR
AND R1.RDNR != R2.RDNR
AND R1l.ReaderNr = L1.RDNR
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Exercise 11.4: SQL Updates

Queries
a) Insert a new Nation with the Name ,,Switzerland®.

INSERT INTO nation
(name) VALUES ('Switzerland')
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Exercise 11.4: SQL Updates

Queries

b) Delete all orders with a total value (totalprice) with less
than 100.

DELETE FROM orders
WHERE totalprice < 100
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Queries
c) Alter the status of an order (orderstatus) with number

(orderkey) 4 from "O" to "F".
UPDATE orders

SET orderstatus = 'F
WHERE orderkey = 4
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