
In
tro

d
u

cto
ry

P
ro

g
ram

m
in

g
In

tro
d

u
ctio

n

A
n

n
e

H
axth

au
sen

a

IM
M

,D
T

U

W
elco

m
e!

1.
P

racticalinform
ation

for
courses

02100
and

02199

2.
Introduction

to
program

m
ing

and
to

Java

(a)
course

goaland
m

otivation

(b)
w

hatis
a

com
puter,a

program
and

a
program

m
ing

language

(c)
exam

ple
ofa

Java
program

(d)
how

to
com

pile
and

execute
Java

program
s

(e)
dem

o
ofa

Java
program

having
a

graphicaluser
interface

a.P
arts

ofthis
m

aterialare
inspired

by/originate
from

a
course

atIT
U

developed
by

N
iels

H
allenberg

and
P

eter
S

estoft

on
the

basis
ofa

course
atK

V
L

developed
by

M
orten

Larsen
and

P
eter

S
estoft.
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C
o

u
rse

staff

Teachers:

A
nne

H
axthausen:course

coordinator
+

02100+
02199

lecturer
in

autum
n

P
aulF

ischer:lecturer
3

days
in

January

Jø
rgen

S
teensgaard-M

adsen:responsible
for

m
andatory

exercise

H
ans

H
enrik

Lø
vengreen:responsible

for
projectexercises

Jens
T

hyge
K

ristensen:02115
lecturer

in
autum

n

M
any

studentassistants.

C
ourse

secretary:

A
nnette

B
endtsen
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A
b

o
u

t
m

e
(A

n
n

e
H

axth
au

sen
)

Is
associate

professor
atC

S
E

(C
om

puter
S

cience
and

E
ngineering)

section,

atthe
D

T
U

departm
entIM

M
(Inform

atics
and

M
atem

aticalM
odelling).

research
area:language

design
and

m
athem

aticalm
ethods

for
softw

are
developm

ent

civilingeniø
r

from
D

T
U

1985

lic.techn.in
com

puter
science,D

T
U

1989

em
ployed

atD
ansk

D
atam

atik
C

enter
and

C
R

I1988-1994

(co-designer
ofR

A
IS

E
,a

softw
are

developm
entm

ethod)

guestresearcher
ata

Japanese
research

lab
1993

assistantprofessor
atD

T
U

(ID
and

IT
)

1994-1997

associate
professor

atD
T

U
(IT

and
IM

M
)

1997-
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P
racticalin

fo
rm

atio
n

:
co

u
rse

activities

1.
P

art1,in
13

w
eek

sem
ester:

Lectures.

E
xercise

sessions.

M
andatory

assignm
entatthe

end
ofthe

period.

2.
P

art2,in
3

w
eek

period
:

Lectures
and

exercises
(in

graphicaluser
interfaces).

P
rojectw

ork.

M
andatory

projectreport.

R
em

aining
practicalinfo

concerns
part1

ofthe
course.
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P
racticalin

fo
rm

atio
n

:
lectu

res

Tuesdays,9
-

10
(incl.break)

in
building

116,aud.81.

Lecture
plan

can
be

found
on

the
W

W
W

hom
e

page.

P
lease,ask

questions
during

the
lectures!
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P
racticalin

fo
rm

atio
n

:
exercise

sessio
n

s

Tuesdays,10
-

12.

F
irstexercise

session
takes

place
Tuesday,S

eptem
ber

10th.

P
roblem

s
for

an
exercise

session
can

be
found

on
the

hom
epage

one
w

eek
before

the

session.

Teaching
assistants

w
illbe

available
to

help
you.

You
w

illthen
be

divided
into

classes
of25-35

students.

T
he

class
division

and
class

room
s

w
illbe

announced
on

cam
pusnet6/9

afternoon.
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P
racticalin

fo
rm

atio
n

:
evalu

atio
n

x
=

score
given

for
m

andatory
assignm

entatthe
end

ofthe
13

w
eek

period

y
=

score
given

for
m

andatory
reportatthe

end
ofthe

3
w

eek
period

finalscore
=

00,ifx
=

00
or

y
=

00

finalscore
ap

p
rox.=
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P
racticalin

fo
rm

atio
n

:
teach

in
g

m
aterialetc.

H
o

m
e

p
ag

e:
http://w

w
w

.im
m

.dtu.dk/courses/02100

contains
practical inform

ation,teaching
m

aterial,...

In
sp

ect
th

e
p

ag
e

each
w

eek

Text
b

o
o

k:
Lew

is
&

Loftus:Java
S

oftw
are

S
olutions,th

ird
edition

can
be

boughtatP
olyteknisk

B
oghandelin

bld.101

L
ectu

re
n

o
tes:

P
eter

S
estoft:S

ystem
atic

S
oftw

are
Test

...

w
illbe

m
ade

available
atthe

hom
epage.

O
verh

ead
s:

w
illbe

available
atthe

hom
epage

the
day

before
the

lecture

E
xercises:

w
illbe

available
atthe

hom
epage

one
w

eek
before

the
exercise

session

S
o

lu
tio

n
s

to
selected

exercises:
w

illbe
available

atthe
hom

epage
som

etim
e

after
the

exercise
session
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In
stallatio

n
s

fo
r

yo
u

r
o

w
n

P
C

T
he

cd
ofthe

book
contains

Java2-S
D

K
-1.4

for
W

indow
s.

W
e

offer:

a
w

ebpage
for

W
indow

s
and

Linux
U

sers,and

a
course

cd
for

W
indow

s
U

sers

from
w

here
you

can
dow

nload
som

e
tools

for
installation:

Tools
for

Java:Java2-S
D

K
-1.4,B

lueJ-1.2.1,N
etbeans-3.3.2

O
ther

usefultools:editors,w
ord

processing
system

s,A
dobe

A
crobatR

eader

You
can

order
the

course
cd

by
paying

10
kr

here
or

in
IM

M
’s

notesalg
as

soon
as

possible
and

n
o

t
later

than
Tuesday

10/9.
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IM
M

s
n

o
tesalg

IM
M

s
notesalg

is
in

building
305.O

pening
hours

are:

1.w
eek:

9-14,

2.w
eek:12-14,

3.-
13.w

eek:M
ondays

and
Tuesdays

12-13
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A
dvices

o
n

th
e

w
eekly

w
o

rk

T
he

course
has

reputation
for

being
dem

anding.

T
he

expected
w

ork
to

be
m

ade
by

you
each

w
eek:

L
ectu

res:
up

to
1

hour

E
xercises:

2
hours

H
o

m
ew

o
rk:

atleast5
hours

before
lecture:read

the
relevantsections

in
the

book

after
lectures:look

over
the

overheads
and

sum
up

for
your-selfw

hatyou
have

learnt.If

there
is

som
ething

thatyou
do

notunderstand,ask
your

teaching
assistantor

m
e

before
exercises:read

the
problem

s
carefully

and
try

to
solve

them

after
exercises:com

plete
your

solutions
and

com
pare

them
w

ith
the

solutions
thatw

ill

be
puton

the
hom

epage;ask
your

teaching
assistant,ifsom

ething
is

notclear
to

you
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P
racticalin

fo
rm

atio
n

:
co

n
tact

in
fo

Ifyou
have

questions
ofadm

inistrative
kind,please

send
them

to
the

course
secretary

(c02100@
im

m
.dtu.dk

or
c02199@

im
m

.dtu.dk).

Ifyou
have

questions
concerning

program
m

ing,please
address

them
to

your
teaching

assistantor
postthem

on
cam

pusnet.

Ifyou
have

questions
concerning

tools
installation,please

address
them

to
your

teaching

assistantor
Lars

M
unch

C
hristensen

(lm
c@

im
m

.dtu.dk)
w

ho
m

ade
the

cd.

E
-m

ailadresses
ofteaching

assistants
can

be
found

on
the

course
W

W
W

hom
epage.

c
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C
o

u
rse

g
o

al

to
give

you
know

ledge
aboutbasic

concepts
for

im
perative

and
object-or iented

program
m

ing
languages,e.g.

–
inputand

output

–
data

types
and

values

–
expressions

and
statem

ents

–
objects,classes,m

ethods
and

inheritance

to
give

you
skills

in
solving

and
docum

enting
sm

aller
program

m
ing

tasks.

to
have

fun!

W
e

use
the

program
m

ing
language

Java
to

illustrate
this.

In
other

w
ords:this

is
notjusta

course
in

Java,butin
generalcom

puter
science

concepts.
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M
o

tivatio
n

W
hy

learn
to

program
?

–
B

ecause
itis

a
partofthe

toolbox
ofan

engineer

–
B

ecause
itis

only
in

thatw
ay

thatyou
can

really
understand

the
possibilities

and

lim
itations

in
using

com
puters

–
B

ecause
you

can
better

envisage
new

types
ofsolutions

and
products

–
B

ecause
itis

tough
to

be
able

to

–
K

now
Java?

ItC
ould

H
elp

Your
S

alary:S
alaries

for
IT

professionals,especially
those

w
ith

Java
training,continue

to
increase

...:in
average

$78750
in

north
eastU

S
A

(A
C

M

TechN
ew

s,A
ugust18,2000).

W
hy

Java?

–
Java

is
w

ellsuited
for

generalprogram
m

ing
(like

C
,P

ascal,C
+

+
,B

asic,M
L,...)

–
Java

is
w

ellsuited
for

w
indow

s-oriented
program

m
ing

ofuser
interfaces

–
Java

is
w

ellsuited
for

consum
er

program
s:internettrading,hom

e
banking,interactiv

graphics,chat,distributed
gam

es,...
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W
h

at
is

a
co

m
p

u
ter?

hardw
are:hard

disks,floppy
disks,keyboard,screen,printers,cpu,

softw
are:

–
operating

system
:W

indow
s

98,W
indow

s
2000,W

indow
s

N
T,U

nix,P
alm

O
S

,Linux,

–
applications:M

icrosoftW
ord,S

tar
O

ffice,N
etscape,JavaE

dit,

E
xam

p
les

o
f

co
m

p
u

ters

P
C

M
ainfram

e
(e.g.in

D
anske

B
ank,Told-S

kat)

S
erver

(e.g.w
eb

server,file
server,m

ailserver)

H
earing

A
id

P
alm

P
ilot

M
obilphone

c
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S
im

p
lifi

ed
co

m
p

u
ter

c
H

axthausen
and

S
estoft,IM

M
/D

T
U

,
30.august2002

02100+
02115+

02199+
02312

Introductory
P

rogram
m

ing
S

ide
1-16



W
h

at
is

a
p

r o
g

ram
?

A
program

consists
ofinternalinstructions

to
a

com
puter.

Internalinstructions
m

ay
im

ply
external,visible

results.

E
.g.calculation

and
show

ing
a

balance,painting
ofa

graph,...

C
om

puters
only

do,w
hatyou

ask
them

to
do

...butthey
can

do
a

lotofinstructions
quickly.
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H
ow

is
a

p
ro

g
ram

execu
ted

o
n

a
m

ach
in

e?

1.
P

rogram
is

read
from

the
harddisk

to
the

internalm
em

ory.

2.
T

he
first/nextinstruction

in
the

program
is

stored
in

the
C

P
U

.T
he

C
P

U
execute

the

instruction.

3.
T

he
C

P
U

stores
m

aybe
the

resultofa
calculation

in
the

internalm
em

ory.

4.
T

he
C

P
U

outputs
m

aybe
the

resultofa
calculation

on
the

screen.

5.
T

he
C

P
U

receives
m

aybe
inputfrom

the
user.
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W
h

at
is

a
p

ro
g

ram
m

in
g

lan
g

u
ag

e?

A
program

m
ing

language
is

a
notation

for
instructions

to
the

com
puter,i.e.for

program
s.

P
rogram

m
ing

languages
have

a
syn

tax:rules
for,w

hatare
the

allow
ed

sentences
ofthe

language

a
sem

an
tics:defines

the
m

eaning
ofthe

sentences

O
ne

should
be

very
carefulw

hen
using

program
m

ing
languages.

E
xam

ple:

correct:S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
H
e
j
"
)
;

w
rong:S

y
s
t
e
m
.
o
u
t
.
P
r
i
n
t
(
"
H
e
j
"
)
;
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A
sim

p
le

Java
p

ro
g

ram

p
u
b
l
i
c

c
l
a
s
s
H
e
l
l
o

{

p
u
b
l
i
c
s
t
a
t
i
c

v
o
i
d
m
a
i
n
(
S
t
r
i
n
g
[
]
a
r
g
s
)

{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
T
h
i
s

w
o
r
k
s
!
"
)
;

}

}

T
he

nam
e

ofthe
program

(class)
is
H
e
l
l
o

;the
file

nam
e

should
be
H
e
l
l
o
.
j
a
v
a

.

T
he

program
textin

the
m

ethod
m
a
i
n

is
executed

w
hen

the
program

is
started.

T
he

m
ethod

callS
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n

w
rites

to
the

screen.

T
he

m
eaning

ofp
u
b
l
i
c

s
t
a
t
i
c
v
o
i
d

and
S
t
r
i
n
g
[
]

a
r
g
s

w
illbe

explained
later

in
the

course.
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H
ow

to
co

m
p

ile
an

d
execu

te
a

Java
p

ro
g

ram

H
e
l
l
o
.
j
a
v
a

program
 text

com
pile:

j
a
v
a
c
 
H
e
l
l
o
.
j
a
v
a

Java bytecode
H
e
l
l
o
.
c
l
a
s
s

j
a
v
a
 
H
e
l
l
o

execute program
:

1.
E

dit
a

Java
program

and
store

itin
the

file,e.g.as
here

H
e
l
l
o
.
j
a
v
a

2.
C

om
pile

the
program

to
Java

bytecode,using
the

j
a
v
a
c

com
piler;e.g.

j
a
v
a
c

H
e
l
l
o
.
j
a
v
a

T
his

results
in

a
new

file
H
e
l
l
o
.
c
l
a
s
s

containing
the

com
piled

program
.

3.
E

xecute
the

com
piled

program
,using

the
j
a
v
a

interpreter;e.g.j
a
v
a

H
e
l
l
o

T
his

results
in

the
textT

h
i
s
w
o
r
k
s
!

on
the

screen.
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K
in

d
s

o
f

erro
rs

T
hree

typicalkinds
oferrors:

1.
C

om
pile-tim

e
errors

2.
R

untim
e

errors
(dansk:K

ørselsfejl)

3.
Logicalerrors

A
d

1:
F

or
exam

ple
syntax

errors
(like

m
issing

sem
icolon),unknow

n
nam

e
ofvariable,w

rong

types.A
re

found
by

the
com

piler.

A
d

2:
F

or
exam

ple
division

by
zero.A

re
found

by
the

runtim
e

system
.

A
d

3:
W

hen
you

have
asked

the
program

to
do

som
ething

else
than

w
hatyou

w
anted

itto
do.

A
re

found
by

the
user

w
hen

getting
w

rong
output.
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R
em

em
b

er
th

is
w

eek

1.
To

filloutthe
questionaire

and
return

ithere
after

the
lecture

2.
To

order
a

cd
now

or
in

IM
M

notesalg
(ifyou

w
antone)

notlater
than

10/9

3.
To

buy
the

textbook
in

the
book

store

4.
To

read
in

the
textbook:“F

eature
W

alkthrough”
and

section
(1.0–1.2

and)
1.3–1.4

and

2.0–2.8
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