
P
ra

kt
ik

um
S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it

W
er

kz
eu

g
en

U
w

e 
K

as
te

ns
W

S
 1

99
9/

20
00

Z
ie

le
:

D
ie

 T
ei

ln
eh

m
er

 s
ol

le
n 

le
rn

en

•
an

w
en

du
ng

ss
pe

zi
fis

c
he

 S
pr

ac
he

n
 z

u 
en

tw
er

fe
n,

•
Im

pl
em

en
tie

ru
ng

sa
uf

ga
be

n
 d

af
ür

 z
u 

er
ke

nn
en

, e
in

zu
or

dn
en

un
d 

zu
 b

es
ch

re
ib

en
,

•
S

pe
zi

fik
at

io
ns

te
c

hn
ik

en
 fü

r 
di

e 
ze

nt
ra

le
n 

W
er

kz
eu

ge
 v

on
E

li 
an

zu
w

en
de

n,

•
da

s
E

li-
S

ys
te

m
 w

irk
sa

m
 e

in
zu

se
tz

en
 u

nd
 z

u 
be

di
en

en
.

S
ie

 s
ol

le
n 

ei
n

se
lb

st
de

fin
ie

r
te

s 
A

nw
en

du
ng

sp
r

oj
ek

t
du

rc
hf

üh
re

n 
kö

nn
en

.

E
li-

1.
0

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

00

�� �� ��
�� �

� �
	 �


� �

� ��
� �

�

� �

��
� �

�
�
� �

�

� �
� ��

� ��
��
��

 ��� �

�
!"

#� ��
���

$ %
��
��
!�

& �!% ���

� ���
 ' �

( �
� �
& �

!��
��

) � �

��
���
�	 � �

�

�� �
� �

���*
� ��

�
+ ,�


� �
�� �

�-�
�.� ���

� �/



B
ei

sp
ie

le
 fü

r 
P

r
oj

ek
tth

em
en

•
G

en
er

at
or

 fü
r 

D
at

en
st

ru
kt

ur
en

•
Li

te
ra

tu
r

-R
ep

or
t-

G
en

er
at

or

•
S

te
ue

rs
pr

ac
he

 fü
r 

M
eß

re
c

hn
er

•
M

ak
ro

sp
ra

c
he

 z
um

 T
es

t v
on

 In
st

ru
m

en
te

n

•
P

ro
gr

am
m

st
ru

kt
ur

en
 n

ac
h 

H
T

M
L 

üb
er

se
tz

t

•
S

pr
ac

he
rw

ei
te

ru
ng

en
 (

z.
 B

. O
cc

am
)

•
N

ot
en

sc
hr

ift
-G

en
er

at
or

•
In

te
rp

re
tie

re
r 

fü
r 

E
nt

sc
he

id
un

gs
ta

be
lle

n

•
T

is
c

hr
ec

hn
er

•
Li

nd
en

m
e

ye
r-

G
ra

m
m

at
ik

en
 z

ur
 B

ild
er

z
eu

gu
ng

E
li-

1.
1

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

01

�� �� ��
�� 
�� 

� �

0 . �
1 ���

�	 �
�-

2�
,3 �

� � �

���
-�
�

� �
� ��

� ��
��
��

 ��� �

4 ,
���
�� 
��
5�

	 �
�� �,

3 �
� � �

�

�
!"

#� ��
���

� ���
 ' �

( �
� �
& �

!��
��

67�� �*
� ��

��� ���
��

8� �
�
�

� � 9
	 


: � �
� �


�
� ��� �

�
�; �

� � �
�/



S
pr

ac
he

n 
in

 d
er

 S
of

tw
ar

e-
E

nt
w

ic
kl

un
g

S
pe

zi
fik

at
io

ns
- 

un
d 

M
od

el
lie

ru
ng

ss
pr

ac
he

n:

S
D

L 
S

pe
ci

fic
at

io
n 

an
d 

D
es

cr
ip

tio
n 

La
ng

ua
g

e 
(C

C
IT

T
):

U
M

L 
U

ni
fie

d 
M

od
el

in
g 

La
ng

ua
g

e:

E
li-

1.
1a

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

01
a

�� �� ��
: 2�

5�0 �� 
�� ,
�

2
�

�

� �
�� �	 ��

: ,
0 �

�
�� <
8 ��

� ���

� �
� ��

� ��
��
��

 ��� �

= �� 7 �� ��
�
�-�
�5�

: >
? �

�	 @
A?

�
!"

#� ��
���

8 �
B� � ���

 ' �
( �
� �
& �

!��
��

) �
� �
� �
1 �� �

�C,
�

) ��
� 5��

-�
�� �
�;�� -�
�

�5�

,� �

� �
�: 2�
5�0 �� 
�� ,
�

2
�

�

� �
�/



S
pr

ac
he

n 
in

 d
er

 S
of

tw
ar

e-
E

nt
w

ic
kl

un
g

D
om

ai
n-

S
pe

ci
fic

 L
an

gu
a

g
e 

(D
S

L)
:

S
pr

ac
he

 z
ug

es
ch

ni
tte

n 
au

f e
in

 s
pe

zi
el

le
s 

A
nw

en
du

ng
sg

eb
ie

t

A
pp

lic
at

io
n 

G
en

er
at

or
s:

Im
pl

em
en

tie
ru

ng
 e

in
er

 D
S

L 
du

rc
h 

ei
ne

n 
P

ro
gr

am
m

ge
ne

ra
to

r

B
ei

sp
ie

le
:

•
S

im
ul

at
io

n 
m

ec
ha

tr
on

is
c

he
r 

R
eg

el
sy

st
em

e

•
R

ob
ot

er
st

eu
er

un
g

•
M

eß
da

te
ne

rf
as

su
ng

•
S

te
ue

ru
ng

 v
on

 P
rü

fs
tä

nd
en

 fü
r 

K
fz

-I
ns

tr
um

en
te

•
Li

te
ra

tu
r

-R
ep

or
t-

G
en

er
at

or
:

st
ri
n

g
 n

a
m

e
 =

  
 I

n
S

tr
in

g
 "

W
h

ic
h

 a
u

th
o

r?
";

in
t 

si
n

ce
 =

  
  

 I
n

In
t 

"S
in

ce
 w

h
ic

h
 y

e
a

r?
";

in
t 

cn
t 

=
 0

;

"\
n

P
a

p
e

rs
 o

f 
",

 n
a

m
e

, 
" 

si
n

ce
 "

, 
si

n
ce

, 
":

\n
";

[ 
S

E
L

E
C

T
 n

a
m

e
 <

=
 A

u
th

o
r 

&
&

 s
in

ce
 <

=
 Y

e
a

r;
  

cn
t 

=
 c

n
t 

+
 1

;
  

Y
e

a
r,

 "
\t

",
 T

itl
e

, 
"\

n
";

] "\
n

",
 n

a
m

e
, 

" 
p

u
b

lis
h

e
d

 "
, 

cn
t,

 "
p

a
p

e
rs

.\
n

";
au

s 
U

. K
as

te
ns

: C
on

st
ru

ct
io

n 
of

 A
pp

lic
at

io
n 

G
en

er
at

or
s 

U
si

ng
 E

li,
 W

or
ks

ho
p 

on
C

om
pi

le
r 

Te
ch

ni
qu

es
 fo

r 
A

pp
lic

at
io

n 
D

om
ai

n 
La

ng
ua

ge
s 

...
, L

in
kö

pi
ng

, A
pr

il 
19

96

zu
m

 T
he

m
a:

C
.W

. K
ru

eg
er

: S
of

tw
ar

e 
R

eu
se

, A
C

M
 C

om
pu

tin
g 

S
ur

ve
ys

 2
4,

 J
un

e 
19

92

C
on

fe
re

nc
e 

on
 D

S
L 

(U
S

E
N

IX
),

 S
an

ta
 B

ab
ar

a,
 O

ct
. 1

99
7

A
C

M
 S

IG
P

LA
N

 W
or

ks
ho

p 
on

 D
S

L 
(P

O
P

L)
, P

ar
is

, J
an

 1
99

7

U
S

-3

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

01
b

�� �� ��
D �� 
2� �

� �
0 . �


�
��
�	 �
�-


2�
5�0 � 
�

� �
: 2�


�
� �

�

� �
� ��

� ��
��
��

 ��� �

= �� 7 �� ��
�
�-�
�	 
5�

� ���
 ' �

( �
� �
& �

!��
��

E �
� �

�: � �
D �� 
2� �

� �
0 . �
) ��
� 5��

-�
9

	 � �
�

�0 . �

,� �

� �
: 2�


�
� �

�� �
�;�� -� F



S
pr

ac
he

n 
in

 d
er

 S
of

tw
ar

e-
E

nt
w

ic
kl

un
g

P
ro

gr
am

m
ie

r
sp

ra
c

he
n 

al
s 

Q
ue

lls
pr

ac
he

n:

•
P

ro
gr

am
m

an
al

ys
e

A
uf

ru
fg

ra
ph

en
, A

bl
au

fg
ra

ph
en

, V
ar

ia
bl

en
ab

hä
ng

ig
ke

ite
n

z.
 B

. f
ür

 Y
ea

r-
20

00
-P

ro
bl

em

•
S

tr
uk

tu
re

rk
en

n
un

g
z.

 B
. f

ür
 R

ee
ng

in
ee

rin
g

P
ro

gr
am

m
ie

r
sp

ra
c

he
n 

al
s 

Z
ie

ls
pr

ac
he

n
ge

ne
rie

rt
 a

us

•
S

pe
zi

fik
at

io
ne

n 
(S

D
L,

 O
M

T
, U

M
L)

•
gr

ap
hi

sc
he

n 
S

tr
uk

tu
rm

od
el

le
n

•
D

S
L,

 A
pp

lic
at

io
n 

G
en

er
at

or

=>
 Ü

be
rs

et
z

er
au

fg
ab

e:
 S

ou
r

ce
-t

o-
S

ou
r

ce
-Ü

be
rs

et
zu

ng

U
S

-4

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

01
c

�� �� ��
� �,

-�

�
�� ��

2�

�

� �
�� �C�
�
�

� � �
	 �

��
�

G ,�� �
�

� �
� ��

� ��
��
��

 ��� �

H
= �� 7 �� ��

�
�-�
�	 
5�

9

H
D �

	 ��
� �

�-
	 ��

� �,
-�


��

�

� I

�

� �	 ��
:
) 8

H
D �

	 ��
� �

�-
	 ��
: ,�

��� <
8 , <

: ,�
��� <

J � ��

�� 5�
�-� �	 ��

:
) 8

� ���
 ' �

( �
� �
& �

!��
��

H
E �
� �

�: � �
D �� 
2� �

� �
0 . �
	 �

�
K �� 5�

�C,
�� �,
-�


��

�

� I

�

� �	 ��
:
) 8 F



P
ra

kt
ik

um
sp

la
n

Te
rm

in
Vo

rle
su

ng
Tu

to
riu

m
Vo

r-
 u

. N
ac

ha
rb

ei
t

1
E

li:
 A

uf
ga

be
nz

er
le

gu
ng

N
ov

ic
e-

G
ui

de

2
N

ov
ic

e-
G

ui
de

 d
ur

ch
ar

be
ite

n

3
ko

nk
re

te
 u

. a
bs

tr
ak

te
 S

yn
ta

x

B
er

ec
hn

un
ge

n 
im

 B
au

m
C

om
pu

ta
tio

ns
 in

 T
re

es

4
P

ro
gr

am
m

an
al

ys
e 

I

5
M

od
ul

be
nu

tz
un

g,
N

am
en

sa
na

ly
se

,

E
ig

en
sc

ha
fte

n 
vo

n 
O

bj
ek

te
n

6
P

ro
gr

am
m

an
al

ys
e 

II C
or

e-
S

pe
zi

fik
at

io
n

7
M

in
is

pr
ac

he
 C

or
e 

vo
rs

te
lle

n
M

in
is

pr
ac

he
 C

or
e 

er
w

ei
te

rn

8
Z

ie
lte

xt
 e

rz
eu

ge
n

C
or

e 
na

ch
 C

 ü
be

rs
et

ze
n

9
P

ro
je

kt
: S

tr
uk

tu
r-

G
en

er
at

or
 v

or
st

el
le

n
P

ro
je

kt
: S

tr
uk

tu
r-

G
en

er
at

or
 b

ea
rb

ei
te

n

10
 -

 1
4

E
ig

en
e 

P
ro

je
kt

e 
de

fin
ie

re
n

un
d 

be
ar

be
ite

n

15
V

or
st

el
lu

ng
 d

er
 P

ro
je

kt
er

ge
bn

is
se

E
li-

1.
2

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

02

�� �� ��
J � ��


� �
� �

5�
�

1��

�

0	 �

� �

� ��

� �
�


� �
� ��

� ��
��
��

 ��� �

H>� ��
�
� �

�� 

�
� �


� �
� �


�

�
�-C
��
5


� �� ��
1 �
� ����

�
+ ,�

� �

�
�- 92�

� ��

�

� �
�

8 �� ,�
� �

� 9�
�	 
�

��

�7
�	 � -�
�

+ ,� <
�
�	

K 
�
� 
�
� ��� F

H*
�	 ��
5��

�� �
��� 

�
�� �

	 �� �� �,
3 �

� �

�

��

�7
�	 � -

� �

�

� ��� �� F

�
!"

#� ��
���



C
om

pi
la

tio
n 

T
as

ks
 f

or
 S

ou
rc

e-
to

-S
ou

r
ce

Tr
an

sl
at

io
n

te
xt

 in
 a

 d
om

ai
n 

sp
ec

ifi
c 

la
ng

ua
g

e

ap
pl

ic
at

io
n 

pr
og

ra
m

 (
H

LL
)

S
tr

uc
tu

rin
g

Tr
an

sl
at

io
n

E
nc

od
in

g

Le
xi

ca
l

an
al

ys
is

S
yn

ta
ct

ic
an

al
ys

is

S
em

an
tic

an
al

ys
is

Tr
an

sf
or

m
at

io
n

C
od

e
ge

ne
ra

tio
n

A
ss

em
bl

y

S
ca

nn
in

g

C
on

ve
rs

io
n

P
ar

si
ng

Tr
ee

co
ns

tr
uc

tio
n

N
am

e
an

al
ys

is

Ty
pe

an
al

ys
is

D
at

a
m

ap
pi

ng

A
ct

io
n

m
ap

pi
ng

E
xe

cu
tio

n-
or

de
r

R
eg

is
te

r
al

lo
ca

tio
n

In
st

ru
ct

io
n

se
le

ct
io

n

In
te

rn
al

ad
dr

es
si

ng

E
xt

er
na

la
dd

re
ss

in
g

In
st

ru
ct

io
n

en
co

di
ng

W
ai

te
, C

ar
te

r:
 A

n 
In

tr
od

uc
tio

n 
to

 C
om

pi
le

r 
C

on
st

ru
ct

io
n,

 H
ar

pe
r 

C
ol

lin
s,

 1
99

2

E
li-

1.
3

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

03

�� �� ��
1 �
0 -


� �
�5�
�� �-
�
�-

0 . �
	 �

�= ��
���

0 �
�		 � �*
�2

� �
��
��� ��
�
�-


�
��
�	 �
�-


2�
5�0 � 
�

� ��
: 2�


�
� �

�

� �
� ��

� ��
��
��

 ��� �

D �� 
2� �
� ?�� ��


� �� <
G �2

,�
� <

E �
���

� ,�

�
!"

#� ��
���

=� � <
> ,

� FL
K ,C
� �� <

E ��	 � 9
4 
2 F
M 9
N F
M

$ %
��
��
!�

& �!% ���

E �
� �

�: � �
0 . �3 �
	 �
	 ��
1 �
0 -


� �
��� �D �� 
2� �

� 
�

	 �
�O: �� 
 <

= B

�2

� �
O �

�
K ,C
� �� <

E ��
	 � 9

4 
2 F
N F
M 9


� F



E
li 

pr
ov

id
es

 s
ol

ut
io

n 
m

et
ho

ds

g
en

er
at

in
g 

to
ol

s

re
us

ab
le

 p
re

co
in

ed
 s

ol
ut

io
ns

 f
or

 c
om

m
on

 ta
sk

s

ex
te

ns
ib

le
 b

y 
do

m
ai

n 
sp

ec
ifi

c 
ro

ut
in

es

Le
xi

ca
l

an
al

ys
is

S
yn

ta
ct

ic
an

al
ys

is

S
em

an
tic

an
al

ys
is

Tr
an

sf
or

m
at

io
n

sc
an

ne
r

g
en

er
at

or

pa
rs

er
g

en
er

at
or

tr
ee

co
ns

tr
uc

tio
n

g
en

er
at

or

at
tr

ib
ut

e
ev

al
ua

to
r

de
fin

iti
on

ta
b

le
g

en
er

at
or

pa
tte

rn
ba

se
d

te
xt

g
en

er
at

or

in
pu

t
pr

oc
es

si
ng

to
ke

n
se

ts

en
co

di
ng

&
co

n
ve

rs
io

n

na
m

e
an

al
ys

is
m

od
ul

es

ty
pe

an
al

ys
is

m
od

ul
es

g
en

er
at

or

E
li-

1.
4

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

04

�� �� ��
� �,

�
	 ��

�-C
,
�=� � <

4 ,
�2,
��
�� �
�5�

J � ��

�� 5�
�-


�

0 -

� �
�

� �
� ��

� ��
��
��

 ��� �

= �� 7 �� ��
�
�-�
�5�

E �
���

� ,��
��
�	 C,
�-�

0 ��
�� -� �

�?;

�
�-�
�

�
!"

#� ��
���

*
�� 
� � 
C�
�5�

� �
� �� 
	 ��

=� � <
> ,

� �
��
�� 
�� ,
�

� ���
 ' �

( �
� �
& �

!��
��

H
) � �
� ��� �

�	 � �
� � ��

��
�7

� �� �
�

E �
���

� ,��
�� �=� �/

H
1 �
0

��
� �
� ��

A ��
� ,
	 �
� 

� ���

�
� �
3 �

���� 
/

H
) ,
0 � �	 �

�: � �*
�0 ,�
�
�� ,
��
�5�

	 �
�� � ��
��
�7

� �� �
�C,
�-�

0 ��
�� -� �

�?;

�
�-�
�/



In
te

gr
at

ed
 to

ol
 s

et
 E

li

E
li 

kn
o

w
s 

ho
w

 to
•
dr

iv
e 

th
e 

g
en

er
at

or
s

•
ob

ta
in

 th
e 

pr
ec

oi
ne

d 
so

lu
tio

ns

•
co

m
po

se
 th

e 
tr

an
sl

at
or

•
re

la
te

 th
e 

us
er

 s
pe

ci
fic

at
io

ns

U
se

r 
sp

ec
ifi

ca
tio

ns
 f

or
 s

ou
r

ce
-t

o-
so

ur
ce

 p
ro

ce
ss

or
s:

co
nt

e
xt

-f
re

e
gr

am
m

ar

sp
ec

ify
ob

je
ct

pr
op

er
tie

s

sp
ec

ify
ta

rg
et

te
xt

pa
tte

rn
s

se
le

ct
no

n-
lit

er
al

to
ke

ns

us
e

na
m

e
an

al
ys

is
m

od
ul

e

us
e

ty
pe

an
al

ys
is

m
od

ul
e

as
so

ci
at

e
ro

le
s

to
tr

ee
gr

am
m

ar

co
m

pu
te

in
tr

ee
co

nt
e

xt
s

co
m

po
se

ta
rg

et
st

ru
ct

ur
e

to
ke

n 
de

sc
rip

tio
ns

E
li-

1.
5

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

05

�� �� ��
=� �

� �

�

� ��� ��
: 2�

5�0 �� 
�� ,
��
�	 �

D �
��� 5��


�

� ,
�
��

�

� F

� �
� ��

� ��
��
��

 ��� �

= �� 7 �� ��
�
�-

	 ��
1 �
� ���


��
� 
�C

,
�=� �

�
!"

#� ��
���

K ,C
� �� <

E ��
	 �

4 
2 F
P

� ���
 ' �

( �
� �
& �

!��
��

H
) �
� �
� �

J � ��

�� 5��

�

0 -

� �
�	 ��
C,
�� -�
�6 ,� � �
���

	 �
�� � ��
�� �

� �

�-�

2�
,�

� �
�/

) 
��
��� �

� �/

H
4;

���
�: � �

� �

�: �� �

�� ,
��
�C,
�
� �

�� �
� 9� �	 �
��
�
�

�
�
�

� 
�
0	 � �


�
=� �0� �

�

��
� ��

�
��

� /



E
xa

m
pl

es
 f

or
 S

pe
ci

fic
at

io
n 

F
ra

gm
en

ts

•
co

nt
e

xt
-f

re
e 

gr
am

m
ar

O
u

tp
u

tI
te

m
s:

  
  

O
u

tp
u

tI
te

m
 /

/ 
','

.

•
se

le
ct

 n
on

-li
te

ra
l t

ok
en

 s
pe

ci
fic

at
io

n
Id

e
n

t:
  

  
  

  
  

C
_

ID
E

N
T

IF
IE

R

•
se

le
ct

 n
am

e 
an

al
ys

is
 m

od
ul

e
$

/N
a

m
e

/C
S

co
p

e
.g

n
rc

:in
st

•
as

so
ci

at
e 

r
ol

es
 to

 tr
ee

 g
ra

m
m

ar
 s

ym
bo

ls
S

Y
M

B
O

L
 D

e
fI

d
e

n
t 

IN
H

E
R

IT
S

Id
D

e
fS

co
p

e
 E

N
D

;

S
Y

M
B

O
L

 U
se

Id
e

n
t 

IN
H

E
R

IT
S

Id
U

se
E

n
v

 E
N

D
;

•
sp

ec
ify

 o
bj

ec
t p

r
op

er
tie

s
K

in
d

: 
D

e
fT

a
b

le
K

e
y;

•
co

m
pu

te
 in

 tr
ee

 c
on

te
xt

R
U

L
E

: 
S

ta
te

m
e

n
t 

::
=

 U
se

Id
e

n
t 

'=
' E

xp
r 

';'

C
O

M
P

U
T

E

IF
 (

N
E

 (
G

e
tK

in
d

 (
U

se
Id

e
n

t.
K

e
y,

 V
a

ri
a

b
le

K
in

d
),

  
  

  
  

V
a

ri
a

b
le

K
in

d
),

  
m

e
ss

a
g

e
 (

E
R

R
O

R
, 

"v
a

ri
a

b
le

 r
e

q
u

ir
e

d
",

  
  

  
  

  
 0

, 
C

O
O

R
D

R
E

F
))

;

E
N

D
;

•
sp

ec
ify

 ta
r

g
et

 te
xt

 p
at

te
rn

s
In

p
C

a
ll

: 
"(

" 
$

1
 s

tr
in

g
 "

("
 $

2
 s

tr
in

g
 "

))
"

•
co

m
po

se
 ta

r
g

et
 s

tr
uc

tu
re

R
U

L
E

: 
E

xp
r 

::
=

 'I
n

S
tr

in
g

' S
tr

in
g

L
it 

C
O

M
P

U
T

E

  
E

xp
r.

C
C

o
d

e
 =

P
T

G
In

p
C

a
ll

 (
"I

n
S

tr
in

g
",

  
  

  
  

  
  

  
  

S
tr

in
g

T
a

b
le

(S
tr

in
g

L
it)

);

E
N

D
;

E
li-

1.
6

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

06

�� �� ��
: 2�

5�0 �� 
�� ,
��
�
���

	 �
�� �	 �

	 � 5� ��
� �

�: 2�

�

� �
�0 ,�
��� � ��

� F

� �
� ��

� ��
��
��

 ��� �

= �� 7 �� ��
�
�-C
,
�

� �



���
�� 7
�-�
�

�
!"

#� ��
���

K ,C
� �� <

E ��
	 �

4 
2 F
M F
N

� ���
 ' �

( �
� �
& �

!��
��

E �
� �

�: � �
5�

3 �
	 �

�: 2�
5�0 �� 
�� ,
�
0 �

-
��
��

	 �
�=� � <

>

� ��� I2

� F



F
un

ne
lW

eb
: S

pe
zi

fik
at

io
ns

fr
a

gm
en

te
zu

sa
m

m
en

fa
ss

en
 u

nd
 d

ok
um

en
tie

re
n

@
=

~

U
m

sc
h

a
ltz

e
ic

h
e

n
 v

o
n

 @
 a

u
f 

T
ild

e
 u

m
g

e
st

e
llt

~
p

 m
a

xi
m

u
m

_
in

p
u

t_
lin

e
_

le
n

g
th

 =
 in

fin
ity

b
e

lie
b

ig
 la

n
g

e
 Z

e
ile

n

D
ie

 A
u

sg
a

b
e

d
a

te
i A

rr
a

yT
yp

e
.c

o
n

 e
rz

e
u

g
e

n
:

~
O

~
<

A
rr

a
yT

yp
e

.c
o

n
~

>
~

{

T
yp

e
: 

'a
rr

a
y'

 I
n

d
e

x 
'o

f' 
T

yp
e

.

~
}

N
o

ch
 e

in
e

 A
u

sg
a

b
e

d
a

te
i:

~
O

~
<

A
rr

a
yA

cc
e

ss
.c

o
n

~
>

~
{

V
a

ri
a

b
le

: 
V

a
ri
a

b
le

 '[
' E

xp
r 

']'
.

~
}

E
li 

fü
g

t 
a

lle
 .

co
n

 D
a

te
ie

n
 z

u
 e

in
e

r 
zu

sa
m

m
e

n
.

D
ie

s 
ka

n
n

 m
a

n
 a

u
ch

 m
it 

fw
-M

a
kr

o
s 

tu
n

:

P
ro

d
u

kt
io

n
e

n
 f

ü
r 

A
rr

a
y-

T
yp

e
n

:

~
$

~
<

A
rr

a
y 

ty
p

e
~

>
=

=
~

{

T
yp

e
: 

'a
rr

a
y'

 I
n

d
e

x 
'o

f' 
T

yp
e

.

~
}

P
ro

d
u

kt
io

n
e

n
 f

ü
r 

A
rr

a
y-

Z
u

g
ri
ff

e
:

~
$

~
<

A
rr

a
y 

a
cc

e
ss

~
>

=
=

~
{

V
a

ri
a

b
le

: 
V

a
ri
a

b
le

 '[
' E

xp
r 

']'
.

~
}

D
ie

 z
u

sa
m

m
e

n
g

e
se

tz
te

 A
u

sg
a

b
e

d
a

te
i:

~
O

~
<

A
rr

a
y.

co
n

~
>

~
{

~
<

A
rr

a
y 

ty
p

e
~

>

~
<

A
rr

a
y 

a
cc

e
ss

~
>

~
}

D
e

r 
E

li-
A

u
sd

ru
ck

X
.f

w
 :

 f
w

G
e

n
 li

e
fe

rt
 e

in
e

D
ir
e

ct
o

ry
 m

it 
d

e
n

 A
u

sg
a

b
e

d
a

te
ie

n
.

E
li-

1.
7

P
ra

kt
ik

um
 S

pr
ac

hi
m

pl
em

en
tie

ru
ng

 m
it 

W
er

kz
eu

ge
n 

W
S

 1
99

9/
20

00
 / 

F
ol

ie
 1

07

�� �� ��
8 ��

� �� 
�
� ��

Q� ���
� 
L

: 2�
5�0 �� 
�� ,
��
�
� ��

� � ��
� ���

�

� �
� ��

� ��
��
��

 ��� �

H
=� � <
>


� ��� I2�
�-

� � �
	 ��

��

�

�
1 �
0 -


� �
��
�	

) ��
� 5��

-�
� F

H
A��

0 �C�
�
�

� � �
	 �

��
6 �


-
��
�� �
5��

� ��
�8� �
�

5�



���
�0 


�
� F


