
Softw
are

D
esign,M

odelling
and

A
nalysis

in
U

M
L

L
ecture

06:
C

lass
D

iagram
s

I

2013-11-11

P
rof.

D
r.

A
n
d
reas

P
o
d
elski,

D
r.

B
e
rn

d
W

e
stp

h
a
l

A
lb

ert-L
u
d
w

igs-U
n
iversität

F
reib

u
rg,

G
erm

an
y
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C
ourse

M
ap

U
M

L

ModelInstances

NS

W
E

C
D

,
S
M

S

=
(T

,C

,V
,a

tr
),

S
M

M
=

(Σ DS

,AS

,→
S
M

)

ϕ
∈

O
C
L

e
x
p
r

C
D

,
S
D

S

,S
D

B
=

(Q
S
D

,q
0 ,AS

,→
S
D

,F
S
D

)

π
=

(σ
0 ,ε

0 )
(
c
o
n
s
0
,S

n
d

0
)

−−
−
−
−
−
−
−→

u
0

(σ
1 ,ε

1 )···
w

π
=

((σ
i ,co

n
s

i ,S
n
d

i ))
i
∈
N

G
=

(N
,E

,f
)

M
a
th

e
m

a
tic

s

O
D

U
M

L

!

✔

✔

✔

✔ ✔

✔
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C
ontents

&
G

oals

L
a
st

L
e
c
tu

re
:

•
O

C
L

S
em

an
tics

•
O

b
ject

D
iag

ram
s

T
h
is

L
e
c
tu

re
:

•
E
d
u
c
a
tio

n
a
l
O

b
je

c
tiv

e
s:

C
ap

ab
ilities

for
follow

in
g

tasks/q
u
estion

s.

•
W

h
at

is
a

class
d
iag

ram
?

•
F
or

w
h
at

p
u
rp

o
ses

are
class

d
iag

ram
s

u
sefu

l?

•
C
o
u
ld

yo
u

p
lease

m
ap

th
is

class
d
iag

ram
to

a
sig

n
atu

re?

•
C
o
u
ld

yo
u

p
lease

m
ap

th
is

sig
n
atu

re
to

a
class

d
iag

ram
?

•
C
o
n
te

n
t:

•
S
tu

d
y

U
M

L
syn

tax.

•
P
rep

are
(exten

d
)

d
efi

n
itio

n
o
f
sig

n
atu

re.

•
M

ap
class

d
iag

ram
to

(exten
d
ed

)
sig

n
atu

re.

•
S
tereo

typ
es

–
for

d
o
cu

m
en

tatio
n
.
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U
M

L
C

lass
D

iagram
s:

Stocktaking
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U
M

L
C

lass
D

iagram
Syntax

[O
estereich,2006]

G
esch

äftsm
itarb

eiter
G

esch
äftsm

itarb
eiter

K
la
s
s
e
n
d
ia
g
ra
m
m

a
ttrib

u
t

o
p
e
ra

tio
n
()

«
S

te
re

o
ty

p
1
»

a
ttrib

u
t =

 w
e
rt

«
S

te
re

o
ty

p
1
, S

te
re

o
ty

p
2
»

P
a
k
e
t::K

la
s
s
e

Sichtbarkeit:
+ public elem

ent
# protected elem

ent
– private elem

ent
~ package elem

ent

S
yn

tax fü
r A

ttrib
u

te:
Sichtbarkeit Attributnam

e : Paket::Typ [M
ultiplizität O

rdnung] = Initialw
ert {Eigenschaftsw

erte}
Eigenschaftsw

erte: {readO
nly}, {ordered}, {com

posite}
S

yn
tax fü

r O
p

eratio
n

en
:

Sichtbarkeit O
perationsnam

e (Param
eterliste):R

ückgabetyp {Eigenschaftsw
erte}

Param
eterliste: R

ichtung N
am

e : Typ = Standardw
ert

Eigenschaftsw
erte: {query}

R
ichtung: in, out, inout

K
la
s
s
e

A
b
s
tr
a
k
te

K
la
s
s
e
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W
hatD

o
W

e
(H

ave
to)

C
over?

A
c
la

ss
G

esch
äftsm

itarb
eiter

G
esch

äftsm
itarb

eiter

K
la
s
s
e
n
d
ia
g
ra
m
m

a
ttrib

u
t

o
p
e
ra

tio
n
()

«
S

te
re

o
ty

p
1
»

a
ttrib

u
t =

 w
e
rt

«
S

te
re

o
ty

p
1
, S

te
re

o
ty

p
2
»

P
a
k
e
t::K

la
s
s
e

Sichtbarkeit:
+ public elem

ent
# protected elem

ent
– private elem

ent
~ package elem

ent

S
yn

tax fü
r A

ttrib
u

te:
Sichtbarkeit Attributnam

e : Paket::Typ [M
ultiplizität O

rdnung] = Initialw
ert {Eigenschaftsw

erte}
Eigenschaftsw

erte: {readO
nly}, {ordered}, {com

posite}
S

yn
tax fü

r O
p

eratio
n

en
:

Sichtbarkeit O
perationsnam

e (Param
eterliste):R

ückgabetyp {Eigenschaftsw
erte}

Param
eterliste: R

ichtung N
am

e : Typ = Standardw
ert

Eigenschaftsw
erte: {query}

R
ichtung: in, out, inout

K
la
s
s
e

A
b
s
tr
a
k
te

K
la
s
s
e

•
h
as

a
set

o
f
ste

re
o
ty

p
e
s,

•
h
as

a
n
a
m

e
,

•
b
elo

n
g
s

to
a

p
a
c
k
a
g
e
,

•
can

b
e

a
b
stra

c
t,

•
can

b
e

a
c
tiv

e
,

•
h
as

a
set

o
f
o
p
e
ra

tio
n
s,

•
h
as

a
set

o
f
a
ttrib

u
te

s.

E
ach

a
ttrib

u
te

h
as

•
a

v
isib

ility,

•
a

n
a
m

e
,
a

ty
p
e
,

•
a

m
u
ltip

lic
ity,

an
o
rd

e
r,

•
an

in
itia

l
v
a
lu

e
,
an

d

•
a

set
o
f
p
ro

p
e
rtie

s,
su

ch
as

re
a
d
O

n
ly,

o
rd

e
re

d
,
etc.

W
a
n
te

d
:

p
laces

in
th

e
sign

atu
re

to
represen

t
th

e
in

form
ation

from
th

e
p
ictu

re.
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E
xtended

Signature
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R
ecall:

Signature

S

=
(T

,C

,V
,a

tr
)

w
h
ere

•
(b

asic)
typ

esT

an
d

classesC

,
(b

oth
fi
n
ite),

•
typ

ed
attrib

u
tes

V
,
τ

fromT

or
C

0
,1

or
C

∗ ,
C

∈C

,

•
a
tr

:C

→
2

V
m

ap
p
in

g
classes

to
attrib

u
tes.

T
o
o

a
b
stra

c
t

to
represen

t
class

d
iagram

,
e.g.

n
o

“p
lace”

to
p
u
t

class
ste

re
o
-

ty
p
e
s

or
attrib

u
te

v
isib

ility.

S
o:

E
x
te

n
d

d
efi

n
ition

for
classes

an
d

attrib
u
tes:

Ju
st

as
attrib

u
tes

alread
y

h
ave

typ
es,

w
e

w
ill

assu
m

e
th

at

•
classes

h
ave

(am
on

g
oth

er
th

in
gs)

ste
re

o
ty

p
e
s

an
d

•
attrib

u
tes

h
ave

(in
ad

d
ition

to
a

typ
e

an
d

oth
er

th
in

gs)
a

v
isib

ility.
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E
xtended

C
lasses

F
rom

n
ow

on
,
w
e

assu
m

e
th

at
each

class
C

∈C

h
as:

•
a

fi
n
ite

(p
ossib

ly
em

p
ty)

set
S

C
of

ste
re

o
ty

p
e
s,

•
a

b
o
olean

fl
ag

a
∈
B

in
d
icatin

g
w

h
eth

er
C

is
a
b
stra

c
t,

•
a

b
o
olean

fl
ag

t
∈
B

in
d
icatin

g
w

h
eth

er
C

is
a
c
tiv

e
.

W
e

u
se

SC

to
d
en

ote
th

e
set
⋃

C
∈C

S
C

of
stereotyp

es
inS

.

(A
ltern

atively,
w
e

co
u
ld

ad
d

a
set

S
t

as
5
-th

co
m

p
o
n
en

t
toS

to
p
ro

vid
es

th
e

stereo
-

typ
es

(n
am

es
o
f
stereo

typ
es)

to
ch

o
o
se

fro
m

.
B

u
t:

to
o

u
n
im

p
ortan

t
to

care.)

C
o
n
v
e
n
tio

n
:

•
W

e
w

rite

〈C
,S

C
,a

,t〉
∈C

w
h
en

w
e

w
an

t
to

refer
to

all
asp

ects
of

C
.

•
If

th
e

n
ew

asp
ects

are
irrelevan

t
(for

a
given

con
text),

w
e

sim
p
ly

w
rite

C
∈C

i.e.
old

d
efi

n
ition

s
are

still
valid

.
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E
xtended

A
ttributes

•
F
rom

n
ow

on
,
w
e

assu
m

e
th

at
each

attrib
u
te

v
∈

V
h
as

(in
ad

d
ition

to
th

e
typ

e):

•
a

v
isib

ility

ξ
∈
{p

u
b
lic

︸
︷
︷
︸

:=
+

,private
︸
︷
︷
︸

:=
−

,protected
︸
︷
︷
︸

:=
#

,p
ackage
︸
︷
︷
︸

:=
∼

}

•
an

in
itia

l
v
a
lu

e
e
x
p
r
0

given
as

a
w
ord

from
la

n
g
u
a
g
e

fo
r
in

itia
l

v
a
lu

e
s,

e.g.
O

C
L

expresion
s.

(If
u
sin

g
Java

as
a
c
tio

n
la

n
g
u
a
g
e

(later)
Java

exp
ressio

n
s

w
o
u
ld

b
e

fi
n
e.)

•
a

fi
n
ite

(p
ossib

ly
em

p
ty)

set
of

p
ro

p
e
rtie

s
P

v .

W
e

d
efi

n
e

PC

an
alogou

sly
to

stereotyp
es.

C
o
n
v
e
n
tio

n
:

•
W

e
w

rite
〈v

:
τ
,ξ

,e
x
p
r
0 ,P

v 〉
∈

V
w

h
en

w
e

w
an

t
to

refer
to

all
asp

ects
of

v
.

•
W

rite
on

ly
v

:
τ

or
v

if
d
etails

are
irrelevan

t.
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A
nd?

•
N

o
te

:
A

ll
d
efi

n
ition

s
w
e

h
ave

u
p

to
n
ow

p
rin

c
ip

a
lly

still
a
p
p
ly

as
th

ey
are

stated
in

term
s

of,
e.g.,

C
∈C

—
w

h
ich

still
h
as

a
m

ean
in

g
w

ith
th

e
exten

d
ed

view
.

F
or

in
stan

ce,
system

states
an

d
ob

ject
d
iagram

s
rem

ain
m

ostly
u
n
ch

an
ged

.

•
T
h
e

o
th

e
r

w
a
y

ro
u
n
d
:

m
o
st

of
th

e
n
ew

ly
ad

d
ed

asp
ects

d
o
n
’t

c
o
n
-

trib
u
te

to
th

e
con

stitu
tion

of
system

states
or

ob
ject

d
iagram

s.

•
T

h
en

w
h
at

a
re

th
ey

u
sefu

l
for...?

•
F
irst

of
all,

to
represen

t
class

d
iagram

s.

•
A

n
d

th
en

w
e’ll

see.
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M
apping

U
M

L
C

D
s

to
E

xtended
Signatures
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F
rom

C
lass

B
oxes

to
E

xtended
Signatures

A
class

b
ox

n
in

d
u
c
e
s

an
(exten

d
ed

)
sign

atu
re

class
as

follow
s:

n
:

〈〈
S

1 ,...,S
k
〉〉

C

ξ
1

v
1

:
τ
1

=
v
0
,1

{
P

1
,1 ,...,P

1
,m

1 }
...

ξ
ℓ

v
ℓ
:
τ
ℓ
=

v
0
,ℓ
{
P

ℓ
,1 ,...,P

ℓ
,m

ℓ }

 

C

(n
)

:=
〈C

,{
S

1 ,...,S
k }

,a
(n

),t(n
)〉

V
(n

)
:=

{〈v
1

:
τ
1 ,ξ

1 ,v
0
,1 ,{

P
1
,1 ,...,P

1
,m

1 }〉,...,〈v
ℓ
:
τ
ℓ ,ξ

ℓ ,v
0
,ℓ ,{

P
ℓ
,1 ,...,P

ℓ
,m

ℓ }〉}

a
tr

(n
)

:=
{
C

7→
{
v
1 ,...,v

ℓ }}

w
h
ere

•
“ab

stract”
is

d
eterm

in
ed

by
th

e
fon

t:

a
(n

)
=

{

tru
e

,
if

n
=

C
or

n
=

C
{

A
}

fa
lse

,
oth

erw
ise

•
“active”

is
d
eterm

in
ed

by
th

e
fram

e:

t(n
)

=

{

tru
e

,
if

n
=

C
or

n
=

C

fa
lse

,
oth

erw
ise
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W
hatIfT

hings
A

re
M

issing?

•
F
or

in
stan

ce,
w

h
at

ab
ou

t
th

e
b
ox

ab
ove?

C

v
:
I
n
t

•
v

h
as

n
o

v
isib

ility,
n
o

in
itia

l
v
a
lu

e
,
an

d
(strictly

sp
eakin

g)
n
o

p
ro

p
e
rtie

s.

It
d
e
p
e
n
d
s.

•
W

h
at

d
o
es

th
e

stan
d
ard

say?
[O

M
G

,
2007a,

121]

“
P
re

se
n
ta

tio
n

O
p
tio

n
s.

T
h
e

ty
p
e
,
v
isib

ility,
d
e
fa

u
lt,

m
u
ltip

lic
ity,

p
ro

p
e
rty

strin
g

m
a
y

b
e

su
p
p
re

sse
d

fro
m

b
e
in

g
d
isp

la
ye

d
,
e
v
e
n

if
th

e
re

a
re

v
a
lu

e
s

in
th

e
m

o
d
e
l.”

•
V

isib
ility:

T
h
ere

is
n
o

“
n
o

visib
ility”

—
an

attrib
u
te

h
a
s

a
visib

ility
in

th
e

(exten
d
ed

)
sig

n
atu

re.

S
o
m

e
(an

d
w
e)

assu
m

e
p
u
b
lic

as
d
efau

lt,
b
u
t

co
n
ven

tio
n
s

m
ay

vary.

•
In

itia
l
v
a
lu

e
:

so
m

e
assu

m
e

it
g
iv

e
n

b
y

d
o
m

a
in

(su
ch

as
“
leftm

o
st

valu
e”

,
b
u
t

w
h
at

is
“
leftm

o
st”

o
f
Z

?).
S
o
m

e
(an

d
w
e)

u
n
d
erstan

d
n
o
n
-d

e
te

rm
in

istic
in

itia
lisa

tio
n
.

•
P
ro

p
e
rtie

s:
p
ro

b
ab

ly
safe

to
assu

m
e
∅

if
n
o
t

g
iven

at
all.
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F
rom

C
lass

D
iagram

s
to

E
xtended

Signatures

•
W

e
view

a
c
la

ss
d
ia

g
ra

m
C
D

as
a

grap
h

w
ith

n
o
d
es

{
n

1 ,...,n
N
}

(each
“class

rectan
gle”

is
a

n
o
d
e).

•C

(C
D

)
:=
⋃

Ni=
1 C

(n
i )

•
V

(C
D

)
:=
⋃

Ni=
1
V

(n
i )

•
a
tr

(C
D

)
:=
⋃

Ni=
1
a
tr

(n
i )

•
In

a
U

M
L

m
o
d
e
l,

w
e

can
h
ave

fi
n
ite

ly
m

a
n
y

class
d
iagram

s,

CD

=
{C

D
1 ,...,C

D
k }

,

w
h
ich

in
d
u
c
e

th
e

follow
in

g
sign

atu
re:

S

(CD

)
=

(T

,

k
⋃i=

1 C

(C
D

i ),
k
⋃i=

1

V
(C
D

i ),
k
⋃i=

1

a
tr

(C
D

i )

)

.

(A
ssu

m
in

gT

g
iven

.
In

“
reality”

,
w
e

can
in

tro
d
u
ce

typ
es

in
class

d
iag

ram
s,

th
e

class
d
iag

ram
th

en
co

n
trib

u
tes

to T

.)
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/
4
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Is
the

M
apping

a
F

unction?

•
IsS

(CD

)
w
e
ll-d

e
fi
n
e
d
?

T
w
o

p
ossib

le
so

u
rc

e
s

fo
r
p
ro

b
le

m
s:

(1)
A

c
la

ss
C

m
ay

ap
p
ear

in
m

u
ltip

le
class

d
ia

g
ra

m
s:

(i)

C

v
:
I
n
t

C
D

1

C

w
:
I
n
t

C
D

2

(ii)

C

v
:
I
n
t

C
D

1

C

v
:
B
o
o
l

C
D

2

S
im

p
ly

fo
rb

id
th

e
case

(ii)
—

easy
syn

tactical
ch

eck
on

d
iagram

.
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Is
the

M
apping

a
F

unction?

(2)
A

n
a
ttrib

u
te

v
m

ay
ap

p
ear

in
m

u
ltip

le
c
la

sse
s:

C

v
:
B
o
o
l

D

v
:
I
n
t

T
w
o

ap
proach

es:

•
R
eq

u
ire

u
n
iq

u
e

attrib
u
te

n
am

es.
T

h
is

req
u
irem

en
t

can
easily

b
e

estab
lish

ed
(im

p
licitly,

b
eh

in
d

th
e

scen
es)

b
y

view
in

g
v

as
an

ab
b
reviatio

n
forC

::v
or

D
::v

d
ep

en
d
in

g
o
n

th
e

co
n
text.

(C
::v

:
B
o
o
l

an
d

D
::v

:
I
n
t

are
u
n
iq

u
e.)

•
S
u
b
tle,

form
alist’s

ap
p
ro

ach
:

o
b
serve

th
at

〈v
:
B
o
o
l,

.
.
.〉

an
d

〈v
:
I
n
t,

.
.
.〉

are
d
iff

e
re

n
t

th
in

g
s

in
V

.
B

u
t

w
e

d
o
n
’t

fo
llow

th
at

p
ath

...
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Sem
antics

•
T

h
e

sem
an

tics
of

a
set

of
c
la

ss
d
ia

g
ra

m
sCD

fi
rst

of
all

is
th

e
in

d
u
ced

(exten
d
ed

)
sig

n
a
tu

reS

(CD

).

•
T

h
e

sig
n
a
tu

re
gives

rise
to

a
set

of
sy

ste
m

sta
te

s
given

a
stru

c
tu

reD

.

•
D

o
w
e

n
eed

to
red

efi
n
e/exten

dD

?
N

o
.

(W
o
u
ld

b
e

d
iff

eren
t

if
w
e

co
n
sid

ered
th

e
d
efi

n
itio

n
o
f
en

u
m

eratio
n

typ
es

in
class

d
iag

ram
s.

T
h
en

th
e

d
o
m

ain
o
f
an

en
u
m

eratio
n

typ
e

τ
,
i.e.

th
e

setD

(τ
),

w
o
u
ld

b
e

d
eterm

in
ed

b
y

th
e

class
d
iag

ram
,
an

d
n
o
t

free
for

ch
o
ice.)

DSDC
DTDC

C

D
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•
T

h
e

sem
an

tics
of

a
set

of
c
la

ss
d
ia

g
ra

m
sCD

fi
rst

of
all

is
th

e
in

d
u
ced

(exten
d
ed

)
sig

n
a
tu

reS

(CD

).

•
T

h
e

sig
n
a
tu

re
gives

rise
to

a
set

of
sy

ste
m

sta
te

s
given

a
stru

c
tu

reD

.

•
D

o
w
e

n
eed

to
red

efi
n
e/exten

dD

?
N

o
.

(W
o
u
ld

b
e

d
iff

eren
t

if
w
e

co
n
sid

ered
th

e
d
efi

n
itio

n
o
f
en

u
m

eratio
n

typ
es

in
class

d
iag

ram
s.

T
h
en

th
e

d
o
m

ain
o
f
an

en
u
m

eratio
n

typ
e

τ
,
i.e.

th
e

setD

(τ
),

w
o
u
ld

b
e

d
eterm

in
ed

b
y

th
e

class
d
iag

ram
,
an

d
n
o
t

free
for

ch
o
ice.)

•
W

h
at

is
th

e
eff

ect
on

Σ DS

?
L
ittle

.

F
or

n
ow

,
w
e

on
ly

re
m

o
v
e

ab
stract

class
in

stan
ces,

i.e.

σ
:D

(C

)
9

(V
9

(D

(T

)
∪D

(C

∗ )))

is
n
ow

o
n
ly

called
sy

ste
m

sta
te

if
an

d
on

ly
if,

for
all

〈C
,S

C
,1

,t〉
∈C

,

d
om

(σ
)
∩ D

(C
)

=
∅
.

W
ith

a
=

0
as

d
efau

lt
“ab

stractn
ess”,

th
e

earlier
d
efi

n
ition

s
ap

p
ly

d
irectly.

W
e’ll

revisit
th

is
w

h
en

d
iscu

ssin
g

in
h
eritan

ce.
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W
hatA

boutT
he

R
est?

•
C
la

sse
s:

•
A
c
tiv

e
:

n
ot

represen
ted

in
σ
.

L
a
te

r:
relevan

t
for

b
eh

aviou
r,

i.e.,
h
ow

system
states

evolve
over

tim
e.

•
S
te

re
o
ty

p
e
s:

in
a

m
in

u
te.

•
A
ttrib

u
te

s:

•
In

itia
l
v
a
lu

e
:

n
ot

represen
ted

in
σ
.

L
a
te

r:
provid

es
an

in
itial

valu
e

as
eff

ect
of

“creation
action

”.

•
V
isib

ility:
n
ot

represen
ted

in
σ
.

L
a
te

r:
view

ed
as

ad
d
ition

al
ty

p
in

g
in

fo
rm

a
tio

n
for

w
ell-form

ed
n
ess

of
system

tran
sform

ers;
an

d
w

ith
in

h
eritan

ce.

•
P
ro

p
e
rtie

s:
su

ch
as

r
e
a
d
O
n
l
y
,
o
r
d
e
r
e
d
,
c
o
m
p
o
s
i
t
e

(D
e
p
re

c
a
te

d
in

th
e

stan
d
ard

.)

•
r
e
a
d
O
n
l
y

—
la

te
r

treated
sim

ilar
to

visib
ility.

•
o
r
d
e
r
e
d

—
to

o
fi
n
e

for
ou

r
represen

tation
.

•
c
o
m
p
o
s
i
t
e

—
cf.

lectu
re

on
asso

ciation
s.
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Stereotypes
as

L
abels

or
Tags

•
S
o,

a
class

is

〈C
,S

C
,a

,t〉

w
ith

a
th

e
ab

stractn
ess

fl
ag,

t
activen

ess
fl
ag,

an
d

S
C

a
set

of
ste

re
o
ty

p
e
s.

•
W

h
at

are
S
tereotyp

es?

•
N

o
t

represen
ted

in
system

states.

•
N

o
t

con
trib

u
tin

g
to

typ
in

g
ru

les.
(cf.

la
te

r
lectu

re
on

typ
e

th
eory

for
U

M
L
)

•
[O

estereich
,
2006

]:
V

iew
stereotyp

es
as

(ad
d
ition

al)
“
la

b
e
llin

g
”

(“tags”)
or

as
“
g
ro

u
p
in

g
”.

U
sefu

l
for

d
o
cu

m
en

tation
an

d
M

D
A

.

•
D

o
c
u
m

e
n
ta

tio
n
:

e.g.
layers

of
an

arch
itectu

re.
S
om

etim
es,

p
ackages

(cf.
th

e
stan

d
ard

)
are

su
ffi

cien
t

an
d

“righ
t”.

•
M

o
d
e
l
D

riv
e
n

A
rc

h
ite

c
tu

re
(M

D
A

):
la

te
r.
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E
xam

ple:
Stereotypes

for
D

ocum
entation

C
ore

V
iew A

pplication/Q
t

T
race

sortm
ove

filter

jum
p

zoom

V
iew

/Q
t

•
E
xa

m
p
le:

T
im

in
g

D
ia

g
ra

m
V

iew
er

[S
ch

u
m

a
n
n

et
a
l.,

2
0
0
8
]

•
A

rch
itectu

re
o
f
fo

u
r

layers:

•
co

re,
d
a
ta

layer

•
a
b
stra

ct
view

layer

•
to

o
lk

it-sp
ecifi

c
view

layer/
w

id
g
et

•
a
p
p
lica

tio
n

u
sin

g
w

id
g
et

•
S
tereo

typ
e

“
=

”
layer

“
=

”
co

lo
u
r
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Stereotypes
as

Inheritance

•
A

n
oth

er
view

(d
u
e

to
w

h
om

?):
d
istin

gu
ish

•
T
e
c
h
n
ic

a
l
In

h
e
rita

n
c
e

If
th

e
ta

rg
e
t

p
la

tfo
rm

,
su

ch
as

th
e

p
ro

g
ram

m
in

g
lan

g
u
ag

e
for

th
e

im
p
lem

en
tatio

n
o
f

th
e

b
lu

ep
rin

t,
is

o
b
ject-orien

ted
,
assu

m
e

a
1
-o

n
-1

relatio
n

b
etw

een
in

h
eritan

ce
in

th
e

m
o
d
el

an
d

o
n

th
e

targ
et

p
latform

.

•
C
o
n
c
e
p
tu

a
l
In

h
e
rita

n
c
e

O
n
ly

m
ean

in
g
fu

l
w

ith
a

c
o
m

m
o
n

id
e
a

o
f
w

h
at

stereo
typ

es
stan

d
for.

F
or

in
stan

ce,
o
n
e

co
u
ld

lab
el

each
class

w
ith

th
e

team
th

at
is

resp
o
n
sib

le
for

realisin
g

it.
O

r
w

ith
licen

sin
g

in
form

atio
n

(e.g
.,

L
G
P
L

an
d

p
ro

p
rietary).

O
r

o
n
e

co
u
ld

h
ave

lab
els

u
n
d
ersto

o
d

b
y

co
d
e

g
en

erators
(cf.

lectu
re

o
n

M
D

S
E
).

•
C
o
n
fu

sin
g
:

•
In

h
eritan

ce
is

often
referred

to
as

th
e

“is
a”-relation

.
S
h
arin

g
a

stereotyp
e

also
expresses

“b
ein

g
som

eth
in

g”.

•
W

e
can

alw
ays

(ab
-)u

se
U

M
L
-in

h
eritan

ce
for

th
e

con
cep

tu
al

case,
e.g.

C
ore

C
ell

T
race
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