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lass n
o

tatio
n

: attrib
u

tes an
d

 o
p

eratio
n

s g
ro

u
p

ed
 acco

rd
in

g
 to

 visib
ility

7.3.8 
C

lassifier (fro
m

 K
ern

el, D
ep

en
d

en
cies, P

o
w

erT
yp

es)

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s, it d

e
scrib

e
s a

 se
t o

f in
sta

n
ce

s th
a

t h
a

ve
 fe

a
tu

re
s in

 c
o

m
m

o
n

. 

G
en

eralizatio
n

s

• 
“N

am
espace (from

 K
ernel)” on page 99

• 
“R

edefinableE
lem

ent (from
 K

ern
el)” on pag

e
 1

30

• 
“Type (fro

m
 K

ernel)” o
n page 135

D
escrip

tio
n

A
 cla

ssifie
r is a

 n
a

m
e

sp
a

ce
 w

h
o

se
 m

e
m

b
e

rs ca
n

 in
clu

d
e

 fe
a

tu
re

s. C
la

ssifie
r is a

n
 a

b
stra

ct m
e

ta
cla

ss.

A
 cla

ssifie
r is a

 typ
e

 a
n

d
 ca

n
 o

w
n

 g
e

n
e

ra
liza

tio
n

s,
 th

e
re

b
y m

a
kin

g
 it p

o
ssib

le
 to

 d
e

fin
e

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s to
 

o
th

e
r cla

ssifie
rs. A

 cla
ssifie

r ca
n

 sp
e

cify a
 g

e
n

e
r

a
liza

tio
n

 h
ie

ra
rch

y b
y re

fe
re

n
cin

g
 its g

e
n

e
ra

l cla
s

sifie
rs.

A
 cla

ssifie
r is a

 re
d

e
fin

a
b

le
 e

le
m

e
n

t, m
e

a
n

in
g

 th
a

t
 it is p

o
ssib

le
 to

 re
d

e
fin

e
 n

e
ste

d
 cla

ssifie
rs.

A
ttrib

u
tes

•
isA

b
stra

ct: B
o

o
le

a
n

�

If tru
e, the C

lassifier does not p
ro

vid
e

 a
 co

m
p

le
te

 d
e

cla
r

a
tio

n
 a

n
d

 ca
n

 typically not be instantiated. A
n abs
tract�

classifier is intended to be used by other classifi
ers (e.g., as the target of g

eneral m
etarelatio

nshi
p

s or generalization�
relation

ships). D
efault value is 

fa
lse. 

A
sso

ciatio
n

s

•
/attribute: P

roperty [*]
�

R
efers to all of the P

roperties that are direct (i.
e., n

ot inh
erite

d or im
po

rted) attributes of the cl
assifier. S

ubsets�
C

la
ssifier::fea

tu
re and

 is a derived un
ion

.

•
/ feature : F

eature [*]
�

S
p

e
cifie

s e
a

ch
 fe

a
tu

re
 d

e
fin

e
d

 in
 th

e
 cla

ssifie
r. S

ub
sets N

a
m

e
sp

a
c
e
::m

e
m

b
e
r. T

h
is is a

 d
e

rive
d

 u
n

io
n

.

•
/ general : C

lassifier[*]
�

S
p

e
cifie

s th
e

 g
e

n
e

ra
l C

la
ssifiers for th

is C
lassifier. T

his is derived.
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 c
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D
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ssifie
r is a

 n
a

m
e

sp
a

ce
 w

h
o

se
 m

e
m

b
e

rs ca
n

 in
clu

d
e

 fe
a

tu
re

s. C
la

ssifie
r is a

n
 a

b
stra

ct m
e

ta
cla

ss.

A
 cla

ssifie
r is a

 typ
e

 a
n

d
 ca

n
 o

w
n

 g
e

n
e

ra
liza

tio
n

s,
 th

e
re

b
y m

a
kin

g
 it p

o
ssib

le
 to

 d
e

fin
e

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s to
 

o
th

e
r cla

ssifie
rs. A

 cla
ssifie

r ca
n

 sp
e

cify a
 g

e
n

e
r

a
liza

tio
n

 h
ie

ra
rch

y b
y re

fe
re

n
cin

g
 its g

e
n

e
ra

l cla
s

sifie
rs.

A
 cla

ssifie
r is a

 re
d

e
fin

a
b

le
 e

le
m

e
n

t, m
e

a
n

in
g

 th
a

t
 it is p

o
ssib

le
 to

 re
d

e
fin

e
 n

e
ste

d
 cla

ssifie
rs.

A
ttrib

u
tes

•
isA

b
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o
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�

If tru
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lassifier does not p
ro

vid
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 a
 co

m
p

le
te

 d
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cla
r

a
tio

n
 a

n
d

 ca
n

 typically not be instantiated. A
n abs
tract�

classifier is intended to be used by o
th

e
r classifi
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.g
., a

s th
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 ta
rge

t o
f g

e
neral m

etarelatio
nshi

p
s or generalization�
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ships). D

efault value is 
fa

lse. 

A
sso

ciatio
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•
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roperty [*]
�

R
efers to all of the P

roperties that are direct (i.
e., n

ot inh
e

rite
d or im

po
rted) attributes of the cl

assifier. S
ubsets�

C
la

ssifier::fea
tu

re and
 is a derived un

ion
.

•
/ feature : F

eature [*]
�

S
p

e
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s e
a

ch
 fe

a
tu

re
 d

e
fin

e
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 in
 th

e
 cla

ssifie
r. S

ub
sets N

a
m

e
sp

a
c
e
::m

e
m

b
e
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h
is is a

 d
e

rive
d

 u
n

io
n
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•
/ general : C

lassifier[*]
�

S
p

e
cifie

s th
e

 g
e

n
e

ra
l C

la
ssifiers for th

is C
lassifier. T

his is derived.
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•
generalization: G

eneralization[*]
�

S
pecifies th

e G
en

e
ralization

 relationships for this
 C

lassifier. T
hese G

eneralizations navigate to
 m

ore
 gen

e
ral�

classifiers in the generalization hierarchy. S
ubset
s E

le
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t

•
/ inherited

M
em

b
e

r: N
am

e
dE

lem
e

nt[*]
�

S
pecifies all elem

ents inherited by this classifier
 from

 the general classifiers. S
ubsets 

N
a

m
e
sp

a
c
e
::m

e
m

b
e
r. T

his is�
derived.

•
redefinedC

lassifier: C
lassifier [*]

�

R
eferences the C

lassifiers that are red
e

fin
e

d by th
is C

lassifier. S
u

bsets Red
efin

a
b

leE
lem

e
n

t::re
d

efin
ed

E
lem

en
t

P
ackage D

ependencies 

•
su

bstitution : S
u

bstitution
�

R
eferences th

e sub
stitu

tio
ns that are ow

ned by th
is

 C
lassifier. S

ubsets Ele
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t and�
N

a
m

ed
E

le
m

en
t::clien

tD
e
p

en
d

en
cy.)

P
ackage P

ow
erTypes 

•
pow

ertyp
e

E
xtent : G

en
e

ralizatio
nS

et�
D

esign
ates th

e G
e

neralizatio
nS

et of w
h

ich the assoc
iated C

lassifier is a pow
er type.

C
o

n
strain

ts

[1]  T
he general classifiers are the classifiers re

ferenced by the generalization
 relationships.

general =
 self.parents()

[2]
G

eneralization hierarchies m
ust be dire

cte
d

 a
n

d
 

a
cyclica

l. A
 cla

ssifie
r ca

nnot b
e bo

th a tran
sitively general and 

transitively specific classifier o
f th

e
 sa

m
e cla

ssi
fie

r.

n
o

t self.allP
arents()->

includes(self)

[3]
A

 classifier m
ay only specialize

 cla
ssifie

rs o
f 

a va
lid

 typ
e

.

self.parents()->
forA

ll(c | self.m
ayS

pecializeType(c))

[4]
T

h
e

 inheritedM
em

ber association
 is derived

 b
y in
h

eriting th
e inheritable m

e
m

bers of th
e p

arents.

self.inheritedM
em

ber->
includesA

ll(self.inherit(self.parents()->
collect(p | p.inheritableM

em
bers(self)))

P
ackage P

ow
erTypes 

[5
]

T
h

e
 C

la
ssifie

r th
a

t m
ap

s to
 a

 G
e

n
e

ralizationS
et 

m
ay neither be a sp

ecific nor a general C
lassifier 

in any of the 
G

eneralization rela
tion

ships defined
 for th

at G
ener
alizationS

et. In oth
e

r w
ords, a pow

er typ
e

 m
a

y not 
b

e
 an in

stance of 
itself n

or m
a

y its instan
ces also be its subcla

sses
.

A
d

d
itio

n
al O

p
eratio

n
s

[1
]  T

h
e

 q
u

e
ry a

llF
e

a
tu

re
s() g

ive
s a

ll o
f the featu

res in the nam
espace of the classifier. In general,

 through m
echanism

s such a
s 

inheritan
ce, th

is w
ill be a larg

er set than feature
.

C
lassifier::allF

eatures(): S
et(F

eature);
allF

eatures =
 m

em
ber->

select(oclIsK
indO

f(F
eature))

[2]
T

h
e

 q
ue

ry pa
re

nts() give
s a

ll o
f the

 im
m

ed
ia

te
 a

n
ce

sto
rs o

f a
 g

eneralized C
lassifier.

C
lassifier::parents(): S

et(C
lassifier);

parents =
 generalization.general�

��
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7.3.8 
C

lassifier (fro
m

 K
ern

el, D
ep

en
d

en
cies, P

o
w

erT
yp

es)
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 cla
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 cla
ssifica

tio
n

 o
f in

sta
n

ce
s, it d

e
scrib

e
s a

 se
t o

f in
sta

n
ce

s th
a

t h
a

ve
 fe

a
tu

re
s in

 c
o

m
m

o
n
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G
en

eralizatio
n

s

• 
“N

am
espace (from

 K
ernel)” on page 99

• 
“R

edefinableE
lem

ent (from
 K

ern
el)” on pag

e
 1

30

• 
“Type (fro

m
 K

ernel)” o
n page 135

D
escrip

tio
n

A
 cla

ssifie
r is a

 n
a

m
e

sp
a

ce
 w

h
o

se
 m

e
m

b
e

rs ca
n

 in
clu

d
e

 fe
a

tu
re

s. C
la

ssifie
r is a

n
 a

b
stra

ct m
e

ta
cla

ss.

A
 cla

ssifie
r is a

 typ
e

 a
n

d
 ca

n
 o

w
n

 g
e

n
e

ra
liza

tio
n

s,
 th

e
re

b
y m

a
kin

g
 it p

o
ssib

le
 to

 d
e

fin
e

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s to
 

o
th

e
r cla

ssifie
rs. A

 cla
ssifie

r ca
n

 sp
e

cify a
 g

e
n

e
r

a
liza

tio
n

 h
ie

ra
rch

y b
y re

fe
re

n
cin

g
 its g

e
n

e
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l cla
s

sifie
rs.

A
 cla

ssifie
r is a

 re
d

e
fin

a
b

le
 e
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e
n
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e

a
n

in
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 th
a

t
 it is p

o
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le
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d

e
fin

e
 n

e
ste

d
 cla

ssifie
rs.

A
ttrib

u
tes

•
isA

b
stra

ct: B
o

o
le

a
n

�

If tru
e, the C

lassifier does not p
ro

vid
e

 a
 co

m
p

le
te

 d
e

cla
r

a
tio

n
 a

n
d

 ca
n

 typically not be instantiated. A
n abs
tract�

classifier is intended to be used by other classifi
ers (e.g., as the target of g

e
neral m

e
tarelatio

nshi
p

s or generalization�
rela

tion
ships). D

efault value is 
fa

lse. 

A
sso

ciatio
n

s

•
/attribute: P

roperty [*]
�

R
efers to all of the P

roperties that are direct (i.
e., n

ot inh
e

rite
d or im

po
rted) attributes of the cl

assifier. S
ubsets�

C
la

ssifier::fea
tu

re and
 is a derived un

ion
.

•
/ feature : F

eature [*]
�

S
p

e
cifie

s e
a

ch
 fe

a
tu

re
 d

e
fin

e
d

 in
 th

e
 cla

ssifie
r. S

ub
sets N

a
m

e
sp

a
c
e
::m

e
m

b
e
r. T

h
is is a

 d
e

rive
d

 u
n

io
n

.

•
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lassifier[*]
�

S
p

e
cifie

s th
e

 g
e

n
e

ra
l C

la
ssifiers for th

is C
lassifier. T

his is derived.
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•
generalization: G

eneralization[*]
�

S
pecifies th

e G
en

e
ralization

 relationships for this
 C

lassifier. T
hese G

eneralizations navigate to
 m

ore
 gen

e
ral�

classifiers in the generalization hierarchy. S
ubset
s E

le
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t

•
/ inherited

M
em

b
e

r: N
am

e
dE

lem
ent[*]

�

S
pecifies all elem

ents inherited by this classifier
 from

 the general classifiers. S
ubsets 

N
a

m
e
sp

a
c
e
::m

e
m

b
e
r. T

his is�
derived.

•
redefinedC

lassifier: C
lassifier [*]

�

R
eferences the C

lassifiers that are red
e

fin
e

d by th
is C

lassifier. S
u

bsets Red
efin

a
b

leE
lem

e
n

t::re
d

efin
ed

E
lem

en
t

P
ackage D

ependencies 

•
su

bstitution : S
u

bstitution
�

R
eferences th

e sub
stitu

tio
ns that are ow

ned by th
is

 C
lassifier. S

ubsets Ele
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t and�
N

a
m

ed
E

le
m

en
t::clien

tD
e
p

en
d

en
cy.)

P
ackage P

ow
erTypes 

•
pow

ertyp
e

E
xtent : G

en
e

ralizatio
nS

et�
D

esign
ates th

e G
e

neralizatio
nS

et of w
h

ich the assoc
iated C

lassifier is a pow
er type.

C
o

n
strain

ts

[1]  T
he general classifiers are the classifiers re

ferenced by the generalization
 relationships.

general =
 self.parents()

[2]
G

eneralization hierarchies m
ust be dire

cte
d

 a
n

d
 

a
cyclica

l. A
 cla

ssifie
r ca

nnot b
e bo

th a tran
sitively general and 

transitively specific classifier o
f th

e
 sa

m
e cla

ssi
fie

r.

n
o

t self.allP
arents()->

includes(self)

[3]
A

 classifier m
ay only specialize

 cla
ssifie

rs o
f 

a va
lid

 typ
e

.

self.parents()->
forA

ll(c | self.m
ayS

pecializeType(c))

[4]
T

h
e

 inheritedM
em

ber association
 is derived

 b
y in
h

eriting th
e inheritable m

e
m

bers of th
e p

a
rents.

self.inheritedM
em

ber->
includesA

ll(self.inherit(self.parents()->
collect(p | p.inheritableM

em
bers(self)))

P
ackage P

ow
erTypes 

[5
]

T
h

e
 C

la
ssifie

r th
a

t m
ap

s to
 a

 G
e

n
e

ralizationS
et 

m
ay neither be a sp

ecific nor a general C
lassifier 

in any of the 
G

eneralization rela
tion

ships defined
 for th

at G
ener
alizationS

et. In oth
e

r w
ords, a pow

er typ
e

 m
a

y not 
b

e
 an in

stance of 
itself n

or m
a

y its instan
ces also be its subcla

sses
.

A
d

d
itio

n
al O

p
eratio

n
s

[1
]  T

h
e

 q
u

e
ry a

llF
e

a
tu

re
s() g

ive
s a

ll o
f the featu

res in the nam
espace of the classifier. In general,

 through m
echanism

s such a
s 

inheritan
ce, th

is w
ill be a larg

er set than feature
.

C
lassifier::allF

eatures(): S
et(F

eature);
allF

eatures =
 m

em
ber->

select(oclIsK
indO

f(F
eature))

[2]
T

h
e

 q
ue

ry pa
re

nts() give
s a

ll o
f the

 im
m

ed
ia

te
 a

n
ce

sto
rs o

f a
 g

eneralized C
lassifier.

C
lassifier::parents(): S

et(C
lassifier);

parents =
 generalization.general�

��

54
                U

M
L S

uperstructure S
pecification, v2.1.2

[3
]

T
h

e
 q

u
e

ry a
llP

a
re

n
ts() g

ive
s a

ll of the direct a
nd indirect ancestors of a generalized C

lassifier.

C
lassifier::allP

arents(): S
et(C

lassifier);

allP
arents =

 self.parents()->
union(self.parents()->

collect(p | p.allP
arents())

[4
]

T
he q

uery inheritab
leM

em
bers() give

s all o
f th

e
 

m
e

m
b

e
rs o

f a
 cla

ssifie
r th

a
t m

a
y be in

herited in
 on

e o
f its descendan

ts, 
subject to w

hatever visibility restrictions apply.

C
lassifier::inheritableM

em
bers(c: C

lassifier): S
et(N

am
edE

lem
ent);

p
re: c.allP

arents()->
includes(self)

inheritableM
em

bers =
 m

em
ber->

select(m
 | c.hasV

isibilityO
f(m

))

[5
]

T
he q

uery h
asV

isibilityO
f() d

eterm
ines w

he
th

e
r a

 n
a

m
ed

 e
le

m
e

n
t is visib

le
 

in
 th

e
 classifier. B

y default all are visible. It i
s 

only called w
h

en the argu
m

en
t is som

e
th

ing ow
ned by

 a paren
t.

C
lassifier::hasV

isibilityO
f(n: N

am
edE

lem
ent) : B

oolean;

p
re: self.allP

arents()->
collect(c | c.m

em
ber)->

includes(n)

if (self.inheritedM
em

ber->
includes(n)) th

en
�

h
asV

isib
ilityO

f = (n
.visib

ility <> #p
rivate)

�

else

hasV
isibilityO

f =
 tru

e

[6
]

T
he q

ue
ry co

nfo
rm

sTo() gives true
 for a

 classifi
er that defines a type that conform

s to another. T
h

is is used, for exam
ple, 

in th
e specification of signature conform

an
ce for o

p
erations.

C
lassifier::conform

sTo(other: C
lassifier): B

oolean;

conform
sTo =

 (self=
other) or (self.allP

arents()->
includes(other))

[7
]

T
he query inh

e
rit() d

e
fin

e
s h

ow
 to

 inherit a set
 of elem

ents. H
ere the operatio

n is defined to
 inhe
rit th

em
 all. It is inten

ded 
to be redefined in circum

stances w
here inheritance 

is affected by redefinition.

C
lassifier::inherit(inhs: S

et(N
am

edE
lem

ent)): S
et(N

am
edE

lem
ent);

inherit =
 inhs

[8
]

T
he query m

a
yS

pecializeType() determ
ines w

h
ether
 this classifier m

ay h
ave

 a generalization relation
ship to classifiers o

f 
the specified type. B

y default a classifier m
ay spe

cialize classifiers of the sa
m

e or a m
ore gen

e
ral t

ype. It is in
tend

ed to be 
re

d
efin

e
d b

y cla
ssifie

rs tha
t ha

ve
 d

iffe
re

n
t sp

e
cia

liza
tio

n
 co

n
stra

in
ts.

C
lassifier::m

ayS
pecializeType(c : C

lassifier) : B
oolean;

m
ayS

pecializeType =
 self.oclIsK

indO
f(c.oclType)

S
em

an
tics

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s a

cco
r

d
in

g
 to

 th
e

ir fe
a

tu
re

s.

A
 C

la
ssifie

r m
a

y p
a

rticip
a

te
 in

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s w
ith

 o
th

e
r C

la
ssifie

rs. A
n

 in
sta

n
ce

 o
f a

 
sp

e
cific C

la
ssifie

r is 
a

lso
 a

n
 (in

d
ire

ct) in
sta

n
ce

 o
f e

a
ch

 o
f th

e
 g

e
n

e
ra

l 
C

la
ssifie

rs. T
h

e
re

fo
re

, fe
a

tu
re

s sp
e

cifie
d

 fo
r in

st
a

n
ce

s o
f th

e
 g

e
n

e
ra

l 
cla

ssifie
r a

re
 im

p
licitly sp

e
cifie

d
 fo

r in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r. A

n
y co

n
stra

in
t a

p
p

lyin
g

 
to

 in
sta

n
ce

s o
f th

e
 

g
e

n
e

ra
l cla

ssifie
r a

lso
 a

p
p

lie
s to

 in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r.

T
h

e
 sp

e
cific se

m
a

n
tics o

f h
o

w
 g

e
n

e
ra

liza
tio

n
 a

ffe
ct

s e
a

ch
 co

n
cre

te
 su

b
typ

e
 o

f C
la

ssifie
r va

rie
s. A

ll i
n

sta
n

ce
s o

f a
 

cla
ssifie

r h
a

ve
 va

lu
e

s co
rre

sp
o

n
d

in
g

 to
 th

e
 cla

ssif
ie

r’s a
ttrib

u
te

s. 

A
 C

la
ssifie

r d
e

fin
e

s a
 typ

e
. Typ

e
 co

n
fo

rm
a

n
ce

 b
e

tw
e

e
n

 g
e

n
e

ra
liza

b
le

 C
la

ssifie
rs is d

e
fin

e
d

 so
 th

a
t a

 C
la

ssifie
r co

n
fo

rm
s 

to
 itse

lf a
n

d
 to

 a
ll o

f its a
n

ce
sto

rs in
 th

e
 g

e
n

e
ra

liza
tio

n
 h

ie
ra

rch
y.

R
ea

d
in

g
th

e
S
ta

n
d
a
rd

C
o
n
t’d

– 22 – 2015-02-10 – Sreading –

2
2
/
6
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F
ig

u
re 7.29 - C

lass n
o

tatio
n

: attrib
u

tes an
d

 o
p

eratio
n

s g
ro

u
p

ed
 acco

rd
in

g
 to

 visib
ility

7.3.8 
C

lassifier (fro
m

 K
ern

el, D
ep

en
d

en
cies, P

o
w

erT
yp

es)

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s, it d

e
scrib

e
s a

 se
t o

f in
sta

n
ce

s th
a

t h
a

ve
 fe

a
tu

re
s in

 c
o

m
m

o
n

. 

G
en

eralizatio
n

s

• 
“N

am
espace (from

 K
ernel)” on page 99

• 
“R

edefinableE
lem

ent (from
 K

ern
el)” on pag

e
 1

30

• 
“Type (fro

m
 K

ernel)” o
n page 135

D
escrip

tio
n

A
 cla

ssifie
r is a

 n
a

m
e

sp
a

ce
 w

h
o

se
 m

e
m

b
e

rs ca
n

 in
clu

d
e

 fe
a

tu
re

s. C
la

ssifie
r is a

n
 a

b
stra

ct m
e

ta
cla

ss.

A
 cla

ssifie
r is a

 typ
e

 a
n

d
 ca

n
 o

w
n

 g
e

n
e

ra
liza

tio
n

s,
 th

e
re

b
y m

a
kin

g
 it p

o
ssib

le
 to

 d
e

fin
e

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s to
 

o
th

e
r cla

ssifie
rs. A

 cla
ssifie

r ca
n

 sp
e

cify a
 g

e
n

e
r

a
liza

tio
n

 h
ie

ra
rch

y b
y re

fe
re

n
cin

g
 its g

e
n

e
ra

l cla
s

sifie
rs.

A
 cla

ssifie
r is a

 re
d

e
fin

a
b

le
 e

le
m

e
n

t, m
e

a
n

in
g

 th
a

t
 it is p

o
ssib

le
 to

 re
d

e
fin

e
 n

e
ste

d
 cla

ssifie
rs.

A
ttrib

u
tes

•
isA

b
stra

ct: B
o

o
le

a
n

�

If tru
e, the C

lassifier does not p
ro

vid
e

 a
 co

m
p

le
te

 d
e

cla
r

a
tio

n
 a

n
d

 ca
n

 typically not be instantiated. A
n abs
tract�

classifier is intended to be used by other classifi
ers (e.g., as the target of g

eneral m
etarelatio

nshi
p

s or generalization�
relation

ships). D
efault value is 

fa
lse. 

A
sso

ciatio
n

s

•
/attribute: P

roperty [*]
�

R
efers to all of the P

roperties that are direct (i.
e., n

ot inh
erite

d or im
po

rted) attributes of the cl
assifier. S

ubsets�
C

la
ssifier::fea

tu
re and

 is a derived un
ion

.

•
/ feature : F

eature [*]
�

S
p

e
cifie

s e
a

ch
 fe

a
tu

re
 d

e
fin

e
d

 in
 th

e
 cla

ssifie
r. S

ub
sets N

a
m

e
sp

a
c
e
::m

e
m

b
e
r. T

h
is is a

 d
e

rive
d

 u
n

io
n

.

•
/ general : C

lassifier[*]
�

S
p

e
cifie

s th
e

 g
e

n
e

ra
l C

la
ssifiers for th

is C
lassifier. T

his is derived.

W
in

d
o

w

public
  size: A

rea = (100, 100)
  defaultS

ize: R
ectangle

protected
  visibility: B

oolean =
 true

private
  xW

in: X
W

indow
public
  display()
  hide()
private
  attachX

(xW
in: X

W
indow

)
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•
generalization: G

eneralization[*]
�

S
pecifies th

e G
en

e
ralization

 relationships for this
 C

lassifier. T
hese G

eneralizations navigate to
 m

ore
 gen

e
ral�

classifiers in the generalization hierarchy. S
ubset
s E

le
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t

•
/ inherited

M
em

b
e

r: N
am

e
dE

lem
e

nt[*]
�

S
pecifies all elem

ents inherited by this classifier
 from

 the general classifiers. S
ubsets 

N
a

m
e
sp

a
c
e
::m

e
m

b
e
r. T

his is�
derived.

•
redefinedC

lassifier: C
lassifier [*]

�

R
eferences the C

lassifiers that are red
e

fin
e

d by th
is C

lassifier. S
u

bsets Red
efin

a
b

leE
lem

e
n

t::re
d

efin
ed

E
lem

en
t

P
ackage D

ependencies 

•
su

bstitution : S
u

bstitution
�

R
eferences th

e sub
stitu

tio
ns that are ow

ned by th
is

 C
lassifier. S

ubsets Ele
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t and�
N

a
m

ed
E

le
m

en
t::clien

tD
e
p

en
d

en
cy.)

P
ackage P

ow
erTypes 

•
pow

ertyp
e

E
xtent : G

en
e

ralizatio
nS

et�
D

esign
ates th

e G
e

neralizatio
nS

et of w
h

ich the assoc
iated C

lassifier is a pow
er type.

C
o

n
strain

ts

[1]  T
he general classifiers are the classifiers re

ferenced by the generalization
 relationships.

general =
 self.parents()

[2]
G

eneralization hierarchies m
ust be dire

cte
d

 a
n

d
 

a
cyclica

l. A
 cla

ssifie
r ca

nnot b
e bo

th a tran
sitively general and 

transitively specific classifier o
f th

e
 sa

m
e cla

ssi
fie

r.

n
o

t self.allP
arents()->

includes(self)

[3]
A

 classifier m
ay only specialize

 cla
ssifie

rs o
f 

a va
lid

 typ
e

.

self.parents()->
forA

ll(c | self.m
ayS

pecializeType(c))

[4]
T

h
e

 inheritedM
em

ber association
 is derived

 b
y in
h

eriting th
e inheritable m

e
m

bers of th
e p

a
rents.

self.inheritedM
em

ber->
includesA

ll(self.inherit(self.parents()->
collect(p | p.inheritableM

em
bers(self)))

P
ackage P

ow
erTypes 

[5
]

T
h

e
 C

la
ssifie

r th
a

t m
ap

s to
 a

 G
e

n
e

ralizationS
et 

m
ay neither be a sp

ecific nor a general C
lassifier 

in any of the 
G

eneralization rela
tion

ships defined
 for th

at G
ener
alizationS

et. In oth
e

r w
ords, a pow

er typ
e

 m
a

y not 
b

e
 an in

stance of 
itself n

or m
a

y its instan
ces also be its subcla

sses
.

A
d

d
itio

n
al O

p
eratio

n
s

[1
]  T

h
e

 q
u

e
ry a

llF
e

a
tu

re
s() g

ive
s a

ll o
f the featu

res in the nam
espace of the classifier. In general,

 through m
echanism

s such a
s 

inheritan
ce, th

is w
ill be a larg

er set than feature
.

C
lassifier::allF

eatures(): S
et(F

eature);
allF

eatures =
 m

em
ber->

select(oclIsK
indO

f(F
eature))

[2]
T

h
e

 q
ue

ry pa
re

nts() give
s a

ll o
f the

 im
m

ed
ia

te
 a

n
ce

sto
rs o

f a
 g

eneralized C
lassifier.

C
lassifier::parents(): S

et(C
lassifier);

parents =
 generalization.general�

��
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[3
]

T
h

e
 q

u
e

ry a
llP

a
re

n
ts() g

ive
s a

ll of the direct a
nd indirect ancestors of a generalized C

lassifier.

C
lassifier::allP

arents(): S
et(C

lassifier);

allP
arents =

 self.parents()->
union(self.parents()->

collect(p | p.allP
arents())

[4
]

T
he q

uery inheritab
leM

em
bers() give

s all o
f th

e
 

m
e

m
b

e
rs o

f a
 cla

ssifie
r th

a
t m

a
y be in

herited in
 on

e o
f its descendan

ts, 
subject to w

hatever visibility restrictions apply.

C
lassifier::inheritableM

em
bers(c: C

lassifier): S
et(N

am
edE

lem
ent);

p
re: c.allP

arents()->
includes(self)

inheritableM
em

bers =
 m

em
ber->

select(m
 | c.hasV

isibilityO
f(m

))

[5
]

T
he q

uery h
asV

isibilityO
f() d

eterm
ines w

he
th

e
r a

 n
a

m
ed

 e
le

m
e

n
t is visib

le
 i

n
 th

e
 classifier. B

y default all are visible. It is
 

only called w
h

en the argu
m

en
t is som

e
th

ing ow
ned by

 a paren
t.

C
lassifier::hasV

isibilityO
f(n: N

am
edE

lem
ent) : B

oolean;

p
re: self.allP

arents()->
collect(c | c.m

em
ber)->

includes(n)

if (self.inheritedM
em

ber->
includes(n)) th

en
�

h
asV

isib
ilityO

f = (n
.visib

ility <> #p
rivate)

�

else

hasV
isibilityO

f =
 tru

e

[6
]

T
he

 q
ue

ry co
nfo

rm
sTo() gives true for a

 classifi
er that defines a type that conform

s to another. T
h

is is used, for exam
ple, 

in th
e specification of signature conform

an
ce for o

p
erations.

C
lassifier::conform

sTo(other: C
lassifier): B

oolean;

conform
sTo =

 (self=
other) or (self.allP

arents()->
includes(other))

[7
]

T
he query inh

e
rit() d

e
fin

es h
ow

 to
 inherit a set

 of elem
ents. H

ere the operatio
n is defined to

 inhe
rit th

em
 all. It is inten

ded 
to be redefined in circum

stances w
here inheritance 

is affected by redefinition.

C
lassifier::inherit(inhs: S

et(N
am

edE
lem

ent)): S
et(N

am
edE

lem
ent);

inherit =
 inhs

[8
]

T
he query m

ayS
pecializeType() dete

rm
ines w

h
ether
 this classifier m

a
y h

ave a generalization relation
ship to classifiers o

f 
the specified type. B

y default a classifier m
ay spe

cialize classifiers of the sa
m

e or a m
ore gen

e
ral t

ype. It is in
tend

ed to be 
red

efin
e

d b
y cla

ssifie
rs tha

t ha
ve

 d
iffe

re
n

t sp
e

cia
liza

tio
n

 co
n

stra
in

ts.

C
lassifier::m

ayS
pecializeType(c : C

lassifier) : B
oolean;

m
ayS

pecializeType =
 self.oclIsK

indO
f(c.oclType)

S
em

an
tics

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s a

cco
r

d
in

g
 to

 th
e

ir fe
a

tu
re

s.

A
 C

la
ssifie

r m
a

y p
a

rticip
a

te
 in

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s w
ith

 o
th

e
r C

la
ssifie

rs. A
n

 in
sta

n
ce

 o
f a

 
sp

e
cific C

la
ssifie

r is 
a

lso
 a

n
 (in

d
ire

ct) in
sta

n
ce

 o
f e

a
ch

 o
f th

e
 g

e
n

e
ra

l 
C

la
ssifie

rs. T
h

e
re

fo
re

, fe
a

tu
re

s sp
e

cifie
d

 fo
r in

st
a

n
ce

s o
f th

e
 g

e
n

e
ra

l 
cla

ssifie
r a

re
 im

p
licitly sp

e
cifie

d
 fo

r in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r. A

n
y co

n
stra

in
t a

p
p

lyin
g

 
to

 in
sta

n
ce

s o
f th

e
 

g
e

n
e

ra
l cla

ssifie
r a

lso
 a

p
p

lie
s to

 in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r.

T
h

e
 sp

e
cific se

m
a

n
tics o

f h
o

w
 g

e
n

e
ra

liza
tio

n
 a

ffe
ct

s e
a

ch
 co

n
cre

te
 su

b
typ

e
 o

f C
la

ssifie
r va

rie
s. A

ll i
n

sta
n

ce
s o

f a
 

cla
ssifie

r h
a

ve
 va

lu
e

s co
rre

sp
o

n
d

in
g

 to
 th

e
 cla

ssif
ie

r’s a
ttrib

u
te

s. 

A
 C

la
ssifie

r d
e

fin
e

s a
 typ

e
. Typ

e
 co

n
fo

rm
a

n
ce

 b
e

tw
e

e
n

 g
e

n
e

ra
liza

b
le

 C
la

ssifie
rs is d

e
fin

e
d

 so
 th

a
t a

 C
la

ssifie
r co

n
fo

rm
s 

to
 itse

lf a
n

d
 to

 a
ll o

f its a
n

ce
sto

rs in
 th

e
 g

e
n

e
ra

liza
tio

n
 h

ie
ra

rch
y.
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P
ackage P

ow
erTypes

T
h

e
 n

o
tio

n
 o

f p
o

w
e

r typ
e

 w
a

s in
sp

ire
d

 b
y th

e
 n

o
tio

n
 o

f p
o

w
e

r se
t. A

 p
o

w
e

r se
t is d

e
fin

e
d

 a
s a

 se
t w

h
o

s
e

 in
sta

n
ce

s a
re

 
su

b
se

ts. In
 e

sse
n

ce
, th

e
n

, a
 p

o
w

e
r typ

e
 is a

 cla
ss 

w
h

o
se

 in
sta

n
ce

s a
re

 su
b

cla
sse

s. T
h

e
 p

o
w

e
rtyp

e
E

xte
n

t
 a

sso
cia

tio
n

 re
la

te
s 

a
 C

la
ssifie

r w
ith

 a
 se

t o
f g

e
n

e
ra

liza
tio

n
s th

a
t a

) 
h

a
ve

 a
 co

m
m

o
n

 sp
e

cific C
la

ssifie
r, a

n
d

 b
) re

p
re

se
n

t
 a

 co
lle

ctio
n

 o
f su

b
se

ts 
fo

r th
a

t cla
ss. 

S
em

an
tic V

ariatio
n

 P
o

in
ts

T
h

e
 p

re
cise

 life
cycle

 se
m

a
n

tics o
f a

g
g

re
g

a
tio

n
 is a
 se

m
a

n
tic va

ria
tio

n
 p

o
in

t.

N
o

tatio
n

C
la

ssifie
r is a

n
 a

b
stra

ct m
o

d
e

l e
le

m
e

n
t, a

n
d

 so
 p

ro
p

e
rly sp

e
a

kin
g

 h
a

s n
o

 n
o

ta
tio

n
. It is n

e
ve

rth
e

le
ss 

co
n

ve
n

ie
n

t to
 d

e
fin

e
 

in
 o

n
e

 p
la

ce
 a

 d
e

fa
u

lt n
o

ta
tio

n
 a

va
ila

b
le

 fo
r a

n
y c

o
n

cre
te

 su
b

cla
ss o

f C
la

ssifie
r fo

r w
h

ich
 th

is n
o

ta
t

io
n

 is su
ita

b
le

. T
h

e
 

d
e

fa
u

lt n
o

ta
tio

n
 fo

r a
 cla

ssifie
r is a

 so
lid

-o
u

tlin
e

 re
cta

n
g

le
 co

n
ta

in
in

g
 th

e
 cla

ssifie
r’s n

a
m

e
, a

n
d

 o
p

tio
n

a
lly w

ith
 

co
m

p
a

rtm
e

n
ts se

p
a

ra
te

d
 b

y h
o

rizo
n

ta
l lin

e
s co

n
ta

in
i

n
g

 fe
a

tu
re

s o
r o

th
e

r m
e

m
b

e
rs o

f th
e

 cla
ssifie

r. T
h

e
 sp

e
cific typ

e
 o

f 
cla

ssifie
r ca

n
 b

e
 sh

o
w

n
 in

 g
u

ille
m

e
ts a

b
o

ve
 th

e
 n

a
m

e
. S

o
m

e
 sp

e
cia

liza
tio

n
s o

f C
la

ssifie
r h

a
ve

 th
e

ir o
w

n
 d

istin
ct n

o
ta

tio
n

s.

T
h

e
 n

a
m

e
 o

f a
n

 a
b

stra
ct C

la
ssifie

r is sh
o

w
n

 in
 ita

l
ics.

A
n

 a
ttrib

u
te

 ca
n

 b
e

 sh
o

w
n

 a
s a

 te
xt strin

g
. T

h
e

 fo
r

m
a

t o
f th

is strin
g

 is sp
e

cifie
d

 in
 th

e
 N

o
ta

tio
n

 su
b

 cla
u

se
 o

f “P
ro

p
e

rty 
(fro

m
 K

e
rn

e
l, A

sso
cia

tio
n

C
la

sse
s)” o

n
 p

a
g

e
 1

2
3

.

P
resen

tatio
n

 O
p

tio
n

s

A
n

y co
m

p
a

rtm
e

n
t m

a
y b

e
 su

p
p

re
sse

d
. A

 se
p

a
ra

to
r lin

e
 is n

o
t d

ra
w

n
 fo

r a
 su

p
p

re
sse

d
 co

m
p

a
rtm

e
n

t. If a
 co

m
p

a
rtm

e
n

t is 
su

p
p

re
sse

d
, n

o
 in

fe
re

n
ce

 ca
n

 b
e

 d
ra

w
n

 a
b

o
u

t th
e

 p
re

se
n

ce
 o

r a
b

se
n

ce
 o

f e
le

m
e

n
ts in

 it. C
o

m
p

a
rtm

e
n

t n
a

m
e

s ca
n

 b
e

 u
se

d
 

to
 re

m
o

ve
 a

m
b

ig
u

ity, if n
e

ce
ssa

ry. 

A
n

 a
b

stra
ct C

la
ssifie

r ca
n

 b
e

 sh
o

w
n

 u
sin

g
 th

e
 ke

yw
o

rd
 {a

b
stra

ct} a
fte

r o
r b

e
lo

w
 th

e
 n

a
m

e
 o

f th
e

 C
la

ssi
fie

r.

T
h

e
 typ

e
, visib

ility, d
e

fa
u

lt, m
u

ltip
licity, p

ro
p

e
r

ty 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

ve
n

 if th
e

re
 a

re
 va

lu
e

s 
in

 th
e

 m
o

d
e

l. 

T
h

e
 in

d
ivid

u
a

l p
ro

p
e

rtie
s o

f a
n

 a
ttrib

u
te

 ca
n

 b
e

 sh
o

w
n

 in
 co

lu
m

n
s ra

th
e

r th
a

n
 a

s a
 co

n
tin

u
o

u
s strin

g
.

S
tyle G

u
id

elin
es

• 
A

ttrib
ute nam

e
s typically begin w

ith
 a lo

w
ercase le

tter. M
ulti-w

ord nam
e

s are often form
ed by concaten

ating the w
ords 

and using low
ercase for all letters except for upca

sin
g

 th
e

 first le
tte

r o
f e

a
ch

 w
o

rd
 b

u
t th

e
 first.

• 
C

enter the nam
e of the classifier in boldface.

• 
C

enter ke
yw

ord (includ
ing

 stereotype nam
es) in plai

n
 face w

ith
in guillem

ets above th
e classifier n

am
e.

• 
F

or those lang
uages that d

istin
guish

 betw
een upp

erc
ase an

d low
ercase characters, capitalize nam

e
s (i.e

, begin them
 

w
ith

 an
 u

ppercase character). 

• 
Left justify attributes and operations in plain fac

e.

• 
B

e
g

in
 a

ttrib
u

te
 a

n
d

 operation nam
es w

ith a low
ercas
e letter.

• 
S

how
 full attributes and operations w

hen needed and
 sup

pre
ss the

m
 in oth

e
r conte

xts o
r re

fe
re

nce
s.

R
ea

d
in

g
th

e
S
ta

n
d
a
rd

C
o
n
t’d

– 22 – 2015-02-10 – Sreading –

2
2
/
6
3
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F
ig

u
re 7.29 - C

lass n
o

tatio
n

: attrib
u

tes an
d

 o
p

eratio
n

s g
ro

u
p

ed
 acco

rd
in

g
 to

 visib
ility

7.3.8 
C

lassifier (fro
m

 K
ern

el, D
ep

en
d

en
cies, P

o
w

erT
yp

es)

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s, it d

e
scrib

e
s a

 se
t o

f in
sta

n
ce

s th
a

t h
a

ve
 fe

a
tu

re
s in

 c
o

m
m

o
n

. 

G
en

eralizatio
n

s

• 
“N

am
espace (from

 K
ernel)” on page 99

• 
“R

edefinableE
lem

ent (from
 K

ern
el)” on pag

e
 1

30

• 
“Type (fro

m
 K

ernel)” o
n page 135

D
escrip

tio
n

A
 cla

ssifie
r is a

 n
a

m
e

sp
a

ce
 w

h
o

se
 m

e
m

b
e

rs ca
n

 in
clu

d
e

 fe
a

tu
re

s. C
la

ssifie
r is a

n
 a

b
stra

ct m
e

ta
cla

ss.

A
 cla

ssifie
r is a

 typ
e

 a
n

d
 ca

n
 o

w
n

 g
e

n
e

ra
liza

tio
n

s,
 th

e
re

b
y m

a
kin

g
 it p

o
ssib

le
 to

 d
e

fin
e

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s to
 

o
th

e
r cla

ssifie
rs. A

 cla
ssifie

r ca
n

 sp
e

cify a
 g

e
n

e
r

a
liza

tio
n

 h
ie

ra
rch

y b
y re

fe
re

n
cin

g
 its g

e
n

e
ra

l cla
s

sifie
rs.

A
 cla

ssifie
r is a

 re
d

e
fin

a
b

le
 e

le
m

e
n

t, m
e

a
n

in
g

 th
a

t
 it is p

o
ssib

le
 to

 re
d

e
fin

e
 n

e
ste

d
 cla

ssifie
rs.

A
ttrib

u
tes

•
isA

b
stra

ct: B
o

o
le

a
n

�

If tru
e, the C

lassifier does not p
ro

vid
e

 a
 co

m
p

le
te

 d
e

cla
r

a
tio

n
 a

n
d

 ca
n

 typically not be instantiated. A
n abs
tract�

classifier is intended to be used by o
th

e
r classifi

e
rs (e

.g
., a

s th
e

 ta
rge

t o
f g

e
neral m

etarelatio
nshi

p
s or generalization�

relation
ships). D

efault value is 
fa

lse. 

A
sso

ciatio
n

s

•
/attribute: P

roperty [*]
�

R
efers to all of the P

roperties that are direct (i.
e., n

ot inh
e

rite
d or im

po
rted) attributes of the cl

assifier. S
ubsets�

C
la

ssifier::fea
tu

re and
 is a derived un

ion
.

•
/ feature : F

eature [*]
�

S
p

e
cifie

s e
a

ch
 fe

a
tu

re
 d

e
fin

e
d

 in
 th

e
 cla

ssifie
r. S

ub
sets N

a
m

e
sp

a
c
e
::m

e
m

b
e
r. T

h
is is a

 d
e

rive
d

 u
n

io
n

.

•
/ general : C

lassifier[*]
�

S
p

e
cifie

s th
e

 g
e

n
e

ra
l C

la
ssifiers for th

is C
lassifier. T

his is derived.

W
in

d
o

w

public
  size: A

rea = (100, 100)
  defaultS

ize: R
ectangle

protected
  visibility: B

oolean =
 true

private
  xW

in: X
W

indow
public
  display()
  hide()
private
  attachX

(xW
in: X

W
indow

)
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•
generalization: G

eneralization[*]
�

S
pecifies th

e G
en

e
ralization

 relationships for this
 C

lassifier. T
hese G

eneralizations navigate to
 m

ore
 gen

e
ral�

classifiers in the generalization hierarchy. S
ubset
s E

le
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t

•
/ inherited

M
em

b
e

r: N
am

e
dE

lem
e

nt[*]
�

S
pecifies all elem

ents inherited by this classifier
 from

 the general classifiers. S
ubsets 

N
a

m
e
sp

a
c
e
::m

e
m

b
e
r. T

his is�
derived.

•
redefinedC

lassifier: C
lassifier [*]

�

R
eferences the C

lassifiers that are red
e

fin
e

d by th
is C

lassifier. S
u

bsets Red
efin

a
b

leE
lem

e
n

t::re
d

efin
ed

E
lem

en
t

P
ackage D

ependencies 

•
su

bstitution : S
u

bstitution
�

R
eferences th

e sub
stitu

tio
ns that are ow

ned by th
is

 C
lassifier. S

ubsets Ele
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t and�
N

a
m

ed
E

le
m

en
t::clien

tD
e
p

en
d

en
cy.)

P
ackage P

ow
erTypes 

•
pow

ertyp
e

E
xtent : G

en
e

ralizatio
nS

et�
D

esign
ates th

e G
e

neralizatio
nS

et of w
h

ich the assoc
iated C

lassifier is a pow
er type.

C
o

n
strain

ts

[1]  T
he general classifiers are the classifiers re

ferenced by the generalization
 relationships.

general =
 self.parents()

[2]
G

eneralization hierarchies m
ust be dire

cte
d

 a
n

d
 

a
cyclica

l. A
 cla

ssifie
r ca

nnot b
e bo

th a tran
sitively general and 

transitively specific classifier o
f th

e
 sa

m
e cla

ssi
fie

r.

n
o

t self.allP
arents()->

includes(self)

[3]
A

 classifier m
ay only specialize

 cla
ssifie

rs o
f 

a va
lid

 typ
e

.

self.parents()->
forA

ll(c | self.m
ayS

pecializeType(c))

[4]
T

h
e

 inheritedM
em

ber association
 is derived

 b
y in
h

eriting th
e inheritable m

e
m

bers of th
e p

arents.

self.inheritedM
em

ber->
includesA

ll(self.inherit(self.parents()->
collect(p | p.inheritableM

em
bers(self)))

P
ackage P

ow
erTypes 

[5
]

T
h

e
 C

la
ssifie

r th
a

t m
ap

s to
 a

 G
e

n
e

ralizationS
et 

m
ay neither be a sp

ecific nor a general C
lassifier 

in any of the 
G

eneralization rela
tion

ships defined
 for th

at G
ener
alizationS

et. In oth
e

r w
ords, a pow

er typ
e

 m
a

y not 
b

e
 an in

stance of 
itself n

or m
a

y its instan
ces also be its subcla

sses
.

A
d

d
itio

n
al O

p
eratio

n
s

[1
]  T

h
e

 q
u

e
ry a

llF
e

a
tu

re
s() g

ive
s a

ll o
f the featu

res in the nam
espace of the classifier. In general,

 through m
echanism

s such a
s 

inheritan
ce, th

is w
ill be a larg

er set than feature
.

C
lassifier::allF

eatures(): S
et(F

eature);
allF

eatures =
 m

em
ber->

select(oclIsK
indO

f(F
eature))

[2]
T

h
e

 q
ue

ry pa
re

nts() give
s a

ll o
f the

 im
m

ed
ia

te
 a

n
ce

sto
rs o

f a
 g

eneralized C
lassifier.

C
lassifier::parents(): S

et(C
lassifier);

parents =
 generalization.general�

��
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[3
]

T
h

e
 q

u
e

ry a
llP

a
re

n
ts() g

ive
s a

ll of the direct a
nd indirect ancestors of a generalized C

lassifier.

C
lassifier::allP

arents(): S
et(C

lassifier);

allP
arents =

 self.parents()->
union(self.parents()->

collect(p | p.allP
arents())

[4
]

T
he q

uery inheritab
leM

em
bers() give

s all o
f th

e
 

m
e

m
b

e
rs o

f a
 cla

ssifie
r th

a
t m

a
y be in

herited in
 on

e o
f its descendan

ts, 
subject to w

hatever visib
ility restrictions apply.

C
lassifier::inheritableM

em
bers(c: C

lassifier): S
et(N

am
edE

lem
ent);

p
re: c.allP

arents()->
includes(self)

inheritableM
em

bers =
 m

em
ber->

select(m
 | c.hasV

isibilityO
f(m

))

[5
]

T
he q

uery h
asV

isibilityO
f() d

eterm
ines w

he
th

e
r a

 n
a

m
ed

 e
le

m
e

n
t is visib

le
 i

n
 th

e
 classifier. B

y default all are visible. It is
 

only called w
h

en the argu
m

en
t is som

e
th

ing ow
ned by

 a paren
t.

C
lassifier::hasV

isibilityO
f(n: N

am
edE

lem
ent) : B

oolean;

p
re: self.allP

arents()->
collect(c | c.m

em
ber)->

includes(n)

if (self.inheritedM
em

ber->
includes(n)) th

en
�

h
asV

isib
ilityO

f = (n
.visib

ility <> #p
rivate)

�

else

hasV
isibilityO

f =
 tru

e

[6
]

T
he

 q
ue

ry co
nfo

rm
sTo() gives true

 for a
 classifi

er that defines a type that conform
s to another. T

h
is is used, for exam

ple, 
in th

e specification of signature conform
an

ce for o
p

erations.

C
lassifier::conform

sTo(other: C
lassifier): B

oolean;

conform
sTo =

 (self=
other) or (self.allP

arents()->
includes(other))

[7
]

T
he query inh

e
rit() d

e
fin

es h
ow

 to
 inherit a set

 of elem
ents. H

ere the operatio
n is defined to

 inhe
rit th

em
 all. It is inten

ded 
to be redefined in circum

stances w
here inheritance 

is affected by redefinition.

C
lassifier::inherit(inhs: S

et(N
am

edE
lem

ent)): S
et(N

am
edE

lem
ent);

inherit =
 inhs

[8
]

T
he query m

ayS
pecializeType() dete

rm
ines w

h
ether
 this classifier m

a
y h

ave a generalization relation
ship to classifiers o

f 
the specified type. B

y default a classifier m
ay spe

cialize classifiers of the sam
e or a m

ore gen
e

ral t
ype. It is in

tend
ed to be 

red
efin

e
d b

y cla
ssifie

rs tha
t ha

ve
 d

iffe
re

n
t sp

e
cia

liza
tio

n
 co

n
stra

in
ts.

C
lassifier::m

ayS
pecializeType(c : C

lassifier) : B
oolean;

m
ayS

pecializeType =
 self.oclIsK

indO
f(c.oclType)

S
em

an
tics

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s a

cco
r

d
in

g
 to

 th
e

ir fe
a

tu
re

s.

A
 C

la
ssifie

r m
a

y p
a

rticip
a

te
 in

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s w
ith

 o
th

e
r C

la
ssifie

rs. A
n

 in
sta

n
ce

 o
f a

 
sp

e
cific C

la
ssifie

r is 
a

lso
 a

n
 (in

d
ire

ct) in
sta

n
ce

 o
f e

a
ch

 o
f th

e
 g

e
n

e
ra

l 
C

la
ssifie

rs. T
h

e
re

fo
re

, fe
a

tu
re

s sp
e

cifie
d

 fo
r in

st
a

n
ce

s o
f th

e
 g

e
n

e
ra

l 
cla

ssifie
r a

re
 im

p
licitly sp

e
cifie

d
 fo

r in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r. A

n
y co

n
stra

in
t a

p
p

lyin
g

 
to

 in
sta

n
ce

s o
f th

e
 

g
e

n
e

ra
l cla

ssifie
r a

lso
 a

p
p

lie
s to

 in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r.

T
h

e
 sp

e
cific se

m
a

n
tics o

f h
o

w
 g

e
n

e
ra

liza
tio

n
 a

ffe
ct

s e
a

ch
 co

n
cre

te
 su

b
typ

e
 o

f C
la

ssifie
r va

rie
s. A

ll i
n

sta
n

ce
s o

f a
 

cla
ssifie

r h
a

ve
 va

lu
e

s co
rre

sp
o

n
d

in
g

 to
 th

e
 cla

ssif
ie

r’s a
ttrib

u
te

s. 

A
 C

la
ssifie

r d
e

fin
e

s a
 typ

e
. Typ

e
 co

n
fo

rm
a

n
ce

 b
e

tw
e

e
n

 g
e

n
e

ra
liza

b
le

 C
la

ssifie
rs is d

e
fin

e
d

 so
 th

a
t a

 C
la

ssifie
r co

n
fo

rm
s 

to
 itse

lf a
n

d
 to

 a
ll o

f its a
n

ce
sto

rs in
 th

e
 g

e
n

e
ra

liza
tio

n
 h

ie
ra

rch
y.
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P
ackage P

ow
erTypes

T
h

e
 n

o
tio

n
 o

f p
o

w
e

r typ
e

 w
a

s in
sp

ire
d

 b
y th

e
 n

o
tio

n
 o

f p
o

w
e

r se
t. A

 p
o

w
e

r se
t is d

e
fin

e
d

 a
s a

 se
t w

h
o

s
e

 in
sta

n
ce

s a
re

 
su

b
se

ts. In
 e

sse
n

ce
, th

e
n

, a
 p

o
w

e
r typ

e
 is a

 cla
ss 

w
h

o
se

 in
sta

n
ce

s a
re

 su
b

cla
sse

s. T
h

e
 p

o
w

e
rtyp

e
E

xte
n

t
 a

sso
cia

tio
n

 re
la

te
s 

a
 C

la
ssifie

r w
ith

 a
 se

t o
f g

e
n

e
ra

liza
tio

n
s th

a
t a

) 
h

a
ve

 a
 co

m
m

o
n

 sp
e

cific C
la

ssifie
r, a

n
d

 b
) re

p
re

se
n

t
 a

 co
lle

ctio
n

 o
f su

b
se

ts 
fo

r th
a

t cla
ss. 

S
em

an
tic V

ariatio
n

 P
o

in
ts

T
h

e
 p

re
cise

 life
cycle

 se
m

a
n

tics o
f a

g
g

re
g

a
tio

n
 is a
 se

m
a

n
tic va

ria
tio

n
 p

o
in

t.

N
o

tatio
n

C
la

ssifie
r is a

n
 a

b
stra

ct m
o

d
e

l e
le

m
e

n
t, a

n
d

 so
 p

ro
p

e
rly sp

e
a

kin
g

 h
a

s n
o

 n
o

ta
tio

n
. It is n

e
ve

rth
e

le
ss 

co
n

ve
n

ie
n

t to
 d

e
fin

e
 

in
 o

n
e

 p
la

ce
 a

 d
e

fa
u

lt n
o

ta
tio

n
 a

va
ila

b
le

 fo
r a

n
y c

o
n

cre
te

 su
b

cla
ss o

f C
la

ssifie
r fo

r w
h

ich
 th

is n
o

ta
t

io
n

 is su
ita

b
le

. T
h

e
 

d
e

fa
u

lt n
o

ta
tio

n
 fo

r a
 cla

ssifie
r is a

 so
lid

-o
u

tlin
e

 re
cta

n
g

le
 co

n
ta

in
in

g
 th

e
 cla

ssifie
r’s n

a
m

e
, a

n
d

 o
p

tio
n

a
lly w

ith
 

co
m

p
a

rtm
e

n
ts se

p
a

ra
te

d
 b

y h
o

rizo
n

ta
l lin

e
s co

n
ta

in
i

n
g

 fe
a

tu
re

s o
r o

th
e

r m
e

m
b

e
rs o

f th
e

 cla
ssifie

r. T
h

e
 sp

e
cific typ

e
 o

f 
cla

ssifie
r ca

n
 b

e
 sh

o
w

n
 in

 g
u

ille
m

e
ts a

b
o

ve
 th

e
 n

a
m

e
. S

o
m

e
 sp

e
cia

liza
tio

n
s o

f C
la

ssifie
r h

a
ve

 th
e

ir o
w

n
 d

istin
ct n

o
ta

tio
n

s.

T
h

e
 n

a
m

e
 o

f a
n

 a
b

stra
ct C

la
ssifie

r is sh
o

w
n

 in
 ita

l
ics.

A
n

 a
ttrib

u
te

 ca
n

 b
e

 sh
o

w
n

 a
s a

 te
xt strin

g
. T

h
e

 fo
r

m
a

t o
f th

is strin
g

 is sp
e

cifie
d

 in
 th

e
 N

o
ta

tio
n

 su
b

 cla
u

se
 o

f “P
ro

p
e

rty 
(fro

m
 K

e
rn

e
l, A

sso
cia

tio
n

C
la

sse
s)” o

n
 p

a
g

e
 1

2
3

.

P
resen

tatio
n

 O
p

tio
n

s

A
n

y co
m

p
a

rtm
e

n
t m

a
y b

e
 su

p
p

re
sse

d
. A

 se
p

a
ra

to
r lin

e
 is n

o
t d

ra
w

n
 fo

r a
 su

p
p

re
sse

d
 co

m
p

a
rtm

e
n

t. If a
 co

m
p

a
rtm

e
n

t is 
su

p
p

re
sse

d
, n

o
 in

fe
re

n
ce

 ca
n

 b
e

 d
ra

w
n

 a
b

o
u

t th
e

 p
re

se
n

ce
 o

r a
b

se
n

ce
 o

f e
le

m
e

n
ts in

 it. C
o

m
p

a
rtm

e
n

t n
a

m
e

s ca
n

 b
e

 u
se

d
 

to
 re

m
o

ve
 a

m
b

ig
u

ity, if n
e

ce
ssa

ry. 

A
n

 a
b

stra
ct C

la
ssifie

r ca
n

 b
e

 sh
o

w
n

 u
sin

g
 th

e
 ke

yw
o

rd
 {a

b
stra

ct} a
fte

r o
r b

e
lo

w
 th

e
 n

a
m

e
 o

f th
e

 C
la

ssi
fie

r.

T
h

e
 typ

e
, visib

ility, d
e

fa
u

lt, m
u

ltip
licity, p

ro
p

e
r

ty 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

ve
n

 if th
e

re
 a

re
 va

lu
e

s 
in

 th
e

 m
o

d
e

l. 

T
h

e
 in

d
ivid

u
a

l p
ro

p
e

rtie
s o

f a
n

 a
ttrib

u
te

 ca
n

 b
e

 sh
o

w
n

 in
 co

lu
m

n
s ra

th
e

r th
a

n
 a

s a
 co

n
tin

u
o

u
s strin

g
.

S
tyle G

u
id

elin
es

• 
A

ttrib
ute nam

e
s typically begin w

ith
 a lo

w
ercase le

tter. M
ulti-w

ord nam
e

s are often form
ed by concaten

ating the w
ords 

and using low
ercase for all letters except for upca

sin
g

 th
e

 first le
tte

r o
f e

a
ch

 w
o

rd
 b

u
t th

e
 first.

• 
C

enter the nam
e of the classifier in boldface.

• 
C

enter ke
yw

ord (includ
ing

 stereotype nam
es) in plai

n
 face w

ith
in guillem

ets above th
e classifier n

a
m

e.

• 
F

or those lang
uages that d

istin
guish

 betw
een upp

erc
ase an

d low
ercase characters, capitalize nam

e
s (i.e

, begin them
 

w
ith

 an
 u

ppercase character). 

• 
Left justify attributes and operations in plain fac

e.

• 
B

e
g

in
 a

ttrib
u

te
 a

n
d

 operation nam
es w

ith a low
ercas
e letter.

• 
S

how
 full attributes and operations w

hen needed and
 sup

pre
ss the

m
 in oth

e
r conte

xts o
r re

fe
re

nce
s.
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E
xam

p
les

F
ig

u
re 7.30 - E

xam
p

les o
f attrib

u
tes

T
h

e
 a

ttrib
u

te
s in

 F
ig

u
re

 7
.3

0
 a

re
 e

xp
la

in
e

d
 b

e
lo

w
.

• 
C

lassA
::nam

e is an attribu
te w

ith type S
tring.

• 
C

lassA
::sh

ape is an attribute w
ith type R

ectangle.

• 
C

lassA
::size is a pub

lic attribu
te of type Integer 

w
ith m

u
ltiplicity 0..1.

• 
C

lassA
::area is a derived attribute w

ith type Integ
e

r. It is m
arked as read-o

nly.

• 
C

lassA
::heig

ht is an
 attribute o

f typ
e Integ

er w
ith

 a default initial valu
e of 5.

• 
C

lassA
::w

id
th is an attribute o

f typ
e

 Integ
e

r.

• 
C

lassB
::id is an

 attribute that red
efin

e
s C

lassA
::n

am
e

.

• 
C

lassB
::sh

ape is an attribute that redefines C
lassA
::sh

ape. It has type S
quare, a specialization of R

e
ctangle.

• 
C

lassB
::heigh

t is an
 attribute th

at redefines C
lass

A
::h

eigh
t. It has a defau

lt of 7
 for C

lassB
 in

sta
n

c
e

s th
a

t o
ve

rrid
e

s th
e

 
C

lassA
 defau

lt of 5
.

• 
C

lassB
::w

idth is a derived
 attribute th

at redefines
 C

lassA
::w

id
th, w

hich
 is no

t d
e

rived.

A
n

 a
ttrib

u
te

 m
a

y a
lso

 b
e

 sh
o

w
n

 u
sin

g
 a

sso
cia

tio
n

 n
o

ta
tio

n
, w

ith
 n

o
 a

d
o

rn
m

e
n

ts a
t th

e
 ta

il o
f th

e
 a

rro
w

 a
s sh

o
w

n
 in

 F
ig

u
re

 
7

.3
1

.

F
ig

u
re 7.31 - A

sso
ciatio

n
-like n

o
tatio

n
 fo

r attrib
u

te

C
lassB

id {redefines nam
e}

shape: S
quare

height =
 7

/ w
idth

C
lassA

nam
e: S

tring
shape: R

ectangle
+ size: Integer [0..1]
/ area: Integer {readO

nly}
height: Integer=

 5
w

idth: Integer

W
indow

A
rea

size

1
W

indow
A

rea
size

1

R
ea

d
in

g
th

e
S
ta

n
d
a
rd

C
o
n
t’d

– 22 – 2015-02-10 – Sreading –

2
2
/
6
3
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F
ig

u
re 7.29 - C

lass n
o

tatio
n

: attrib
u

tes an
d

 o
p

eratio
n

s g
ro

u
p

ed
 acco

rd
in

g
 to

 visib
ility

7.3.8 
C

lassifier (fro
m

 K
ern

el, D
ep

en
d

en
cies, P

o
w

erT
yp

es)

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s, it d

e
scrib

e
s a

 se
t o

f in
sta

n
ce

s th
a

t h
a

ve
 fe

a
tu

re
s in

 c
o

m
m

o
n

. 

G
en

eralizatio
n

s

• 
“N

am
espace (from

 K
ernel)” on page 99

• 
“R

edefinableE
lem

ent (from
 K

ern
el)” on pag

e
 1

30

• 
“Type (fro

m
 K

ernel)” o
n page 135

D
escrip

tio
n

A
 cla

ssifie
r is a

 n
a

m
e

sp
a

ce
 w

h
o

se
 m

e
m

b
e

rs ca
n

 in
clu

d
e

 fe
a

tu
re

s. C
la

ssifie
r is a

n
 a

b
stra

ct m
e

ta
cla

ss.

A
 cla

ssifie
r is a

 typ
e

 a
n

d
 ca

n
 o

w
n

 g
e

n
e

ra
liza

tio
n

s,
 th

e
re

b
y m

a
kin

g
 it p

o
ssib

le
 to

 d
e

fin
e

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s to
 

o
th

e
r cla

ssifie
rs. A

 cla
ssifie

r ca
n

 sp
e

cify a
 g

e
n

e
r

a
liza

tio
n

 h
ie

ra
rch

y b
y re

fe
re

n
cin

g
 its g

e
n

e
ra

l cla
s

sifie
rs.

A
 cla

ssifie
r is a

 re
d

e
fin

a
b

le
 e

le
m

e
n

t, m
e

a
n

in
g

 th
a

t
 it is p

o
ssib

le
 to

 re
d

e
fin

e
 n

e
ste

d
 cla

ssifie
rs.

A
ttrib

u
tes

•
isA

b
stra

ct: B
o

o
le

a
n

�

If tru
e, the C

lassifier does not p
ro

vid
e

 a
 co

m
p

le
te

 d
e

cla
r

a
tio

n
 a

n
d

 ca
n

 typically not be instantiated. A
n abs
tract�

classifier is intended to be used by other classifi
ers (e.g., as the target of g

e
neral m

e
tarelatio

nshi
p

s or generalization�
rela

tion
ships). D

efault value is 
fa

lse. 

A
sso

ciatio
n

s

•
/attribute: P

roperty [*]
�

R
efers to all of the P

roperties that are direct (i.
e., n

ot inh
e

rite
d or im

po
rted) attributes of the cl

assifier. S
ubsets�

C
la

ssifier::fea
tu

re and
 is a derived un

ion
.

•
/ feature : F

eature [*]
�

S
p

e
cifie

s e
a

ch
 fe

a
tu

re
 d

e
fin

e
d

 in
 th

e
 cla

ssifie
r. S

ub
sets N

a
m

e
sp

a
c
e
::m

e
m

b
e
r. T

h
is is a

 d
e

rive
d

 u
n

io
n

.

•
/ general : C

lassifier[*]
�

S
p

e
cifie

s th
e

 g
e

n
e

ra
l C

la
ssifiers for th

is C
lassifier. T

his is derived.

W
in

d
o

w

public
  size: A

rea = (100, 100)
  defaultS

ize: R
ectangle

protected
  visibility: B

oolean =
 true

private
  xW

in: X
W

indow
public
  display()
  hide()
private
  attachX

(xW
in: X

W
indow

)
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•
generalization: G

eneralization[*]
�

S
pecifies th

e G
en

e
ralization

 relationships for this
 C

lassifier. T
hese G

eneralizations navigate to
 m

ore
 gen

e
ral�

classifiers in the generalization hierarchy. S
ubset
s E

le
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t

•
/ inherited

M
em

b
e

r: N
am

e
dE

lem
ent[*]

�

S
pecifies all elem

ents inherited by this classifier
 from

 the general classifiers. S
ubsets 

N
a

m
e
sp

a
c
e
::m

e
m

b
e
r. T

his is�
derived.

•
redefinedC

lassifier: C
lassifier [*]

�

R
eferences the C

lassifiers that are red
e

fin
e

d by th
is C

lassifier. S
u

bsets Red
efin

a
b

leE
lem

e
n

t::re
d

efin
ed

E
lem

en
t

P
ackage D

ependencies 

•
su

bstitution : S
u

bstitution
�

R
eferences th

e sub
stitu

tio
ns that are ow

ned by th
is

 C
lassifier. S

ubsets Ele
m

e
n

t::o
w

n
e
d

E
le

m
e
n

t and�
N

a
m

ed
E

le
m

en
t::clien

tD
e
p

en
d

en
cy.)

P
ackage P

ow
erTypes 

•
pow

ertyp
e

E
xtent : G

en
e

ralizatio
nS

et�
D

esign
ates th

e G
e

neralizatio
nS

et of w
h

ich the assoc
iated C

lassifier is a pow
er type.

C
o

n
strain

ts

[1]  T
he general classifiers are the classifiers re

ferenced by the generalization
 relationships.

general =
 self.parents()

[2]
G

eneralization hierarchies m
ust be dire

cte
d

 a
n

d
 

a
cyclica

l. A
 cla

ssifie
r ca

nnot b
e bo

th a tran
sitively general and 

transitively specific classifier o
f th

e
 sa

m
e cla

ssi
fie

r.

n
o

t self.allP
arents()->

includes(self)

[3]
A

 classifier m
ay only specialize

 cla
ssifie

rs o
f 

a va
lid

 typ
e

.

self.parents()->
forA

ll(c | self.m
ayS

pecializeType(c))

[4]
T

h
e

 inheritedM
em

ber association
 is derived

 b
y in
h

eriting th
e inheritable m

e
m

bers of th
e p

a
rents.

self.inheritedM
em

ber->
includesA

ll(self.inherit(self.parents()->
collect(p | p.inheritableM

em
bers(self)))

P
ackage P

ow
erTypes 

[5
]

T
h

e
 C

la
ssifie

r th
a

t m
ap

s to
 a

 G
e

n
e

ralizationS
et 

m
ay neither be a sp

ecific nor a general C
lassifier 

in any of the 
G

eneralization rela
tion

ships defined
 for th

at G
ener
alizationS

et. In oth
e

r w
ords, a pow

er typ
e

 m
a

y not 
b

e
 an in

stance of 
itself n

or m
a

y its instan
ces also be its subcla

sses
.

A
d

d
itio

n
al O

p
eratio

n
s

[1
]  T

h
e

 q
u

e
ry a

llF
e

a
tu

re
s() g

ive
s a

ll o
f the featu

res in the nam
espace of the classifier. In general,

 through m
echanism

s such a
s 

inheritan
ce, th

is w
ill be a larg

er set than feature
.

C
lassifier::allF

eatures(): S
et(F

eature);
allF

eatures =
 m

em
ber->

select(oclIsK
indO

f(F
eature))

[2]
T

h
e

 q
ue

ry pa
re

nts() give
s a

ll o
f the

 im
m

ed
ia

te
 a

n
ce

sto
rs o

f a
 g

eneralized C
lassifier.

C
lassifier::parents(): S

et(C
lassifier);

parents =
 generalization.general�

��
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[3
]

T
h

e
 q

u
e

ry a
llP

a
re

n
ts() g

ive
s a

ll of the direct a
nd indirect ancestors of a generalized C

lassifier.

C
lassifier::allP

arents(): S
et(C

lassifier);

allP
arents =

 self.parents()->
union(self.parents()->

collect(p | p.allP
arents())

[4
]

T
he q

uery inheritab
leM

em
bers() give

s all o
f th

e
 

m
e

m
b

e
rs o

f a
 cla

ssifie
r th

a
t m

a
y be in

herited in
 on

e o
f its descendan

ts, 
subject to w

hatever visibility restrictions apply.

C
lassifier::inheritableM

em
bers(c: C

lassifier): S
et(N

am
edE

lem
ent);

p
re: c.allP

arents()->
includes(self)

inheritableM
em

bers =
 m

em
ber->

select(m
 | c.hasV

isibilityO
f(m

))

[5
]

T
he q

uery h
asV

isibilityO
f() d

eterm
ines w

he
th

e
r a

 n
a

m
ed

 e
le

m
e

n
t is visib

le
 

in
 th

e
 classifier. B

y default all are visible. It i
s 

only called w
h

en the argu
m

en
t is som

e
th

ing ow
ned by

 a paren
t.

C
lassifier::hasV

isibilityO
f(n: N

am
edE

lem
ent) : B

oolean;

p
re: self.allP

arents()->
collect(c | c.m

em
ber)->

includes(n)

if (self.inheritedM
em

ber->
includes(n)) th

en
�

h
asV

isib
ilityO

f = (n
.visib

ility <> #p
rivate)

�

else

hasV
isibilityO

f =
 tru

e

[6
]

T
he q

ue
ry co

nfo
rm

sTo() gives true
 for a

 classifi
er that defines a type that conform

s to another. T
h

is is used, for exam
ple, 

in th
e specification of signature conform

an
ce for o

p
erations.

C
lassifier::conform

sTo(other: C
lassifier): B

oolean;

conform
sTo =

 (self=
other) or (self.allP

arents()->
includes(other))

[7
]

T
he query inh

e
rit() d

e
fin

e
s h

ow
 to

 inherit a set
 of elem

ents. H
ere the operatio

n is defined to
 inhe
rit th

em
 all. It is inten

ded 
to be redefined in circum

stances w
here inheritance 

is affected by redefinition.

C
lassifier::inherit(inhs: S

et(N
am

edE
lem

ent)): S
et(N

am
edE

lem
ent);

inherit =
 inhs

[8
]

T
he query m

a
yS

pecializeType() determ
ines w

h
ether
 this classifier m

ay h
ave

 a generalization relation
ship to classifiers o

f 
the specified type. B

y default a classifier m
ay spe

cialize classifiers of the sa
m

e or a m
ore gen

e
ral t

ype. It is in
tend

ed to be 
re

d
efin

e
d b

y cla
ssifie

rs tha
t ha

ve
 d

iffe
re

n
t sp

e
cia

liza
tio

n
 co

n
stra

in
ts.

C
lassifier::m

ayS
pecializeType(c : C

lassifier) : B
oolean;

m
ayS

pecializeType =
 self.oclIsK

indO
f(c.oclType)

S
em

an
tics

A
 cla

ssifie
r is a

 cla
ssifica

tio
n

 o
f in

sta
n

ce
s a

cco
r

d
in

g
 to

 th
e

ir fe
a

tu
re

s.

A
 C

la
ssifie

r m
a

y p
a

rticip
a

te
 in

 g
e

n
e

ra
liza

tio
n

 re
la

tio
n

sh
ip

s w
ith

 o
th

e
r C

la
ssifie

rs. A
n

 in
sta

n
ce

 o
f a

 
sp

e
cific C

la
ssifie

r is 
a

lso
 a

n
 (in

d
ire

ct) in
sta

n
ce

 o
f e

a
ch

 o
f th

e
 g

e
n

e
ra

l 
C

la
ssifie

rs. T
h

e
re

fo
re

, fe
a

tu
re

s sp
e

cifie
d

 fo
r in

st
a

n
ce

s o
f th

e
 g

e
n

e
ra

l 
cla

ssifie
r a

re
 im

p
licitly sp

e
cifie

d
 fo

r in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r. A

n
y co

n
stra

in
t a

p
p

lyin
g

 
to

 in
sta

n
ce

s o
f th

e
 

g
e

n
e

ra
l cla

ssifie
r a

lso
 a

p
p

lie
s to

 in
sta

n
ce

s o
f th

e
 sp

e
cific cla

ssifie
r.

T
h

e
 sp

e
cific se

m
a

n
tics o

f h
o

w
 g

e
n

e
ra

liza
tio

n
 a

ffe
ct

s e
a

ch
 co

n
cre

te
 su

b
typ

e
 o

f C
la

ssifie
r va

rie
s. A

ll i
n

sta
n

ce
s o

f a
 

cla
ssifie

r h
a

ve
 va

lu
e

s co
rre

sp
o

n
d

in
g

 to
 th

e
 cla

ssif
ie

r’s a
ttrib

u
te

s. 

A
 C

la
ssifie

r d
e

fin
e

s a
 typ

e
. Typ

e
 co

n
fo

rm
a

n
ce

 b
e

tw
e

e
n

 g
e

n
e

ra
liza

b
le

 C
la

ssifie
rs is d

e
fin

e
d

 so
 th

a
t a

 C
la

ssifie
r co

n
fo

rm
s 

to
 itse

lf a
n

d
 to

 a
ll o

f its a
n

ce
sto

rs in
 th

e
 g

e
n

e
ra

liza
tio

n
 h

ie
ra

rch
y.

U
M

L S
uperstructure S

pecification, v2.1.2
       55

P
ackage P

ow
erTypes

T
h

e
 n

o
tio

n
 o

f p
o

w
e

r typ
e

 w
a

s in
sp

ire
d

 b
y th

e
 n

o
tio

n
 o

f p
o

w
e

r se
t. A

 p
o

w
e

r se
t is d

e
fin

e
d

 a
s a

 se
t w

h
o

s
e

 in
sta

n
ce

s a
re

 
su

b
se

ts. In
 e

sse
n

ce
, th

e
n

, a
 p

o
w

e
r typ

e
 is a

 cla
ss 

w
h

o
se

 in
sta

n
ce

s a
re

 su
b

cla
sse

s. T
h

e
 p

o
w

e
rtyp

e
E

xte
n

t
 a

sso
cia

tio
n

 re
la

te
s 

a
 C

la
ssifie

r w
ith

 a
 se

t o
f g

e
n

e
ra

liza
tio

n
s th

a
t a

) 
h

a
ve

 a
 co

m
m

o
n

 sp
e

cific C
la

ssifie
r, a

n
d

 b
) re

p
re

se
n

t
 a

 co
lle

ctio
n

 o
f su

b
se

ts 
fo

r th
a

t cla
ss. 

S
em

an
tic V

ariatio
n

 P
o

in
ts

T
h

e
 p

re
cise

 life
cycle

 se
m

a
n

tics o
f a

g
g

re
g

a
tio

n
 is a
 se

m
a

n
tic va

ria
tio

n
 p

o
in

t.

N
o

tatio
n

C
la

ssifie
r is a

n
 a

b
stra

ct m
o

d
e

l e
le

m
e

n
t, a

n
d

 so
 p

ro
p

e
rly sp

e
a

kin
g

 h
a

s n
o

 n
o

ta
tio

n
. It is n

e
ve

rth
e

le
ss 

co
n

ve
n

ie
n

t to
 d

e
fin

e
 

in
 o

n
e

 p
la

ce
 a

 d
e

fa
u

lt n
o

ta
tio

n
 a

va
ila

b
le

 fo
r a

n
y c

o
n

cre
te

 su
b

cla
ss o

f C
la

ssifie
r fo

r w
h

ich
 th

is n
o

ta
t

io
n

 is su
ita

b
le

. T
h

e
 

d
e

fa
u

lt n
o

ta
tio

n
 fo

r a
 cla

ssifie
r is a

 so
lid

-o
u

tlin
e

 re
cta

n
g

le
 co

n
ta

in
in

g
 th

e
 cla

ssifie
r’s n

a
m

e
, a

n
d

 o
p

tio
n

a
lly w

ith
 

co
m

p
a

rtm
e

n
ts se

p
a

ra
te

d
 b

y h
o

rizo
n

ta
l lin

e
s co

n
ta

in
i

n
g

 fe
a

tu
re

s o
r o

th
e

r m
e

m
b

e
rs o

f th
e

 cla
ssifie

r. T
h

e
 sp

e
cific typ

e
 o

f 
cla

ssifie
r ca

n
 b

e
 sh

o
w

n
 in

 g
u

ille
m

e
ts a

b
o

ve
 th

e
 n

a
m

e
. S

o
m

e
 sp

e
cia

liza
tio

n
s o

f C
la

ssifie
r h

a
ve

 th
e

ir o
w

n
 d

istin
ct n

o
ta

tio
n

s.

T
h

e
 n

a
m

e
 o

f a
n

 a
b

stra
ct C

la
ssifie

r is sh
o

w
n

 in
 ita

l
ics.

A
n

 a
ttrib

u
te

 ca
n

 b
e

 sh
o

w
n

 a
s a

 te
xt strin

g
. T

h
e

 fo
r

m
a

t o
f th

is strin
g

 is sp
e

cifie
d

 in
 th

e
 N

o
ta

tio
n

 su
b

 cla
u

se
 o

f “P
ro

p
e

rty 
(fro

m
 K

e
rn

e
l, A

sso
cia

tio
n

C
la

sse
s)” o

n
 p

a
g

e
 1

2
3

.

P
resen

tatio
n

 O
p

tio
n

s

A
n

y co
m

p
a

rtm
e

n
t m

a
y b

e
 su

p
p

re
sse

d
. A

 se
p

a
ra

to
r lin

e
 is n

o
t d

ra
w

n
 fo

r a
 su

p
p

re
sse

d
 co

m
p

a
rtm

e
n

t. If a
 co

m
p

a
rtm

e
n

t is 
su

p
p

re
sse

d
, n

o
 in

fe
re

n
ce

 ca
n

 b
e

 d
ra

w
n

 a
b

o
u

t th
e

 p
re

se
n

ce
 o

r a
b

se
n

ce
 o

f e
le

m
e

n
ts in

 it. C
o

m
p

a
rtm

e
n

t n
a

m
e

s ca
n

 b
e

 u
se

d
 

to
 re

m
o

ve
 a

m
b

ig
u

ity, if n
e

ce
ssa

ry. 

A
n

 a
b

stra
ct C

la
ssifie

r ca
n

 b
e

 sh
o

w
n

 u
sin

g
 th

e
 ke

yw
o

rd
 {a

b
stra

ct} a
fte

r o
r b

e
lo

w
 th

e
 n

a
m

e
 o

f th
e

 C
la

ssi
fie

r.

T
h

e
 typ

e
, visib

ility, d
e

fa
u

lt, m
u

ltip
licity, p

ro
p

e
r

ty 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

ve
n

 if th
e

re
 a

re
 va

lu
e

s 
in

 th
e

 m
o

d
e

l. 

T
h

e
 in

d
ivid

u
a

l p
ro

p
e

rtie
s o

f a
n

 a
ttrib

u
te

 ca
n

 b
e

 sh
o

w
n

 in
 co

lu
m

n
s ra

th
e

r th
a

n
 a

s a
 co

n
tin

u
o

u
s strin

g
.

S
tyle G

u
id

elin
es

• 
A

ttrib
ute nam

e
s typically begin w

ith
 a lo

w
ercase le

tter. M
ulti-w

ord nam
e

s are often form
ed by concaten

ating the w
ords 

and using low
ercase for all letters except for upca

sin
g

 th
e

 first le
tte

r o
f e

a
ch

 w
o

rd
 b

u
t th

e
 first.

• 
C

enter the nam
e of the classifier in boldface.

• 
C

enter ke
yw

ord (includ
ing

 stereotype nam
es) in plai

n
 face w

ith
in guillem

ets above th
e classifier n

a
m

e.

• 
F

or those lang
uages that d

istin
guish

 betw
een upp

erc
ase an

d low
ercase characters, capitalize nam

e
s (i.e

, begin them
 

w
ith

 an
 u

ppercase character). 

• 
Left justify attributes and operations in plain fac

e.

• 
B

e
g

in
 a

ttrib
u

te
 a

n
d

 operation nam
es w

ith a low
ercas
e letter.

• 
S

how
 full attributes and operations w

hen needed and
 sup

pre
ss the

m
 in oth

e
r conte

xts o
r re

fe
rence

s.
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E
xam

p
les

F
ig

u
re 7.30 - E

xam
p

les o
f attrib

u
tes

T
h

e
 a

ttrib
u

te
s in

 F
ig

u
re

 7
.3

0
 a

re
 e

xp
la

in
e

d
 b

e
lo

w
.

• 
C

lassA
::nam

e is an attribu
te w

ith type S
tring.

• 
C

lassA
::sh

ape is an attribute w
ith type R

ectangle.

• 
C

lassA
::size is a pub

lic attribu
te of type Inte

ger 
w

ith m
u

ltiplicity 0..1.

• 
C

lassA
::area is a derived attribute w

ith type Integ
er. It is m

arked as read-o
nly.

• 
C

lassA
::heig

ht is an
 attribute o

f typ
e

 Integ
er w

ith
 a default initial valu

e of 5.

• 
C

lassA
::w

id
th is an attribute o

f typ
e Integ

er.

• 
C

lassB
::id is an

 attribute that red
efin

es C
lassA

::n
am

e.

• 
C

lassB
::sh

ape is an attribute that redefines C
lassA
::sh

ape. It has type S
quare, a specialization of R

e
ctangle.

• 
C

lassB
::heigh

t is an
 attribute th

at redefines C
lass

A
::h

eigh
t. It has a defau

lt of 7
 for C

lassB
 in

sta
n

c
e

s th
a

t o
ve

rrid
e

s th
e

 
C

lassA
 defau

lt of 5
.

• 
C

lassB
::w

idth is a derived
 attribute th

at redefines
 C

lassA
::w

id
th, w

hich
 is no

t d
e

rived.

A
n

 a
ttrib

u
te

 m
a

y a
lso

 b
e

 sh
o

w
n

 u
sin

g
 a

sso
cia

tio
n

 n
o

ta
tio

n
, w

ith
 n

o
 a

d
o

rn
m

e
n

ts a
t th

e
 ta

il o
f th

e
 a

rro
w

 a
s sh

o
w

n
 in

 F
ig

u
re

 
7

.3
1

.

F
ig

u
re 7.31 - A

sso
ciatio

n
-like n

o
tatio

n
 fo

r attrib
u

te

C
lassB

id {redefines nam
e}

shape: S
quare

height =
 7

/ w
idth

C
lassA

nam
e: S

tring
shape: R

ectangle
+ size: Integer [0..1]
/ area: Integer {readO

nly}
height: Integer=

 5
w

idth: Integer

W
indow

A
rea

size

1
W

indow
A

rea
size

1
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P
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F
o

r e
xa

m
p

le
, a

 B
a

n
k A

cco
u

n
t Typ

e
 cla

ssifie
r co

u
ld

 h
a

ve
 a

 p
o

w
e

rtyp
e

 a
sso

cia
tio

n
 w

ith
 a

 G
e

n
e

ra
liza

tio
n

S
e

t. T
h

is 
G

e
n

e
ra

liza
tio

n
S

e
t co

u
ld

 th
e

n
 a

sso
cia

te
 w

ith
 tw

o
 G

e
n

e
ra

liza
tio

n
s w

h
e

re
 th

e
 cla

ss (i.e
., g

e
n

e
ra

l C
la

ssif
ie

r) B
a

n
k A

cco
u

n
t 

h
a

s tw
o

 sp
e

cific su
b

cla
sse

s (i.e
., C

la
ssifie

rs): C
h

e
ckin

g
 A

cco
u

n
t a

n
d

 S
a

vin
g

s A
cco

u
n

t. C
h

e
ckin

g
 A

cco
u

n
t a

n
d

 S
a

vin
g

s 
A

cco
u

n
t, th

e
n

, a
re

 in
sta

n
ce

s o
f th

e
 p

o
w

e
r typ

e
: B

a
n

k A
cco

u
n

t Typ
e

. In
 o

th
e

r w
o

rd
s, C

h
e

ckin
g

 A
cco

u
n

t a
n

d
 S

a
vin

g
s 

A
cco

u
n

t a
re

 bo
th

: in
sta

n
ce

s o
f B

a
n

k A
cco

u
n

t Typ
e

, a
s w

e
ll a

s su
b

cla
s

se
s o

f B
a

n
k A

cco
u

n
t. (F

o
r m

o
re

 e
xp

la
n

a
tio

n
 a

n
d

 
e

xa
m

p
le

s, se
e

 E
xa

m
p

le
s in

 th
e

 G
e

n
e

ra
liza

tio
n

S
e

t su
b

 cla
u

se
, b

e
lo

w
.)

7.3.9 
C

o
m

m
en

t (fro
m

 K
ern

el)

A
 co

m
m

e
n

t is a
 te

xtu
a

l a
n

n
o

ta
tio

n
 th

a
t ca

n
 b

e
 a

tta
c

h
e

d
 to

 a
 se

t o
f e

le
m

e
n

ts.

G
en

eralizatio
n

s

• 
“E

lem
ent (from

 K
e

rnel)” on page
 64

.

D
escrip

tio
n

A
 co

m
m

e
n

t g
ive

s th
e

 a
b

ility to
 a

tta
ch

 va
rio

u
s re

m
a

r
ks to

 e
le

m
e

n
ts. A

 co
m

m
e

n
t ca

rrie
s n

o
 se

m
a

n
tic fo

rce
, b

u
t m

a
y co

n
ta

in
 

in
fo

rm
a

tio
n

 th
a

t is u
se

fu
l to

 a
 m

o
d

e
le

r.

A
 co

m
m

e
n

t ca
n

 b
e

 o
w

n
e

d
 b

y a
n

y e
le

m
e

n
t.

A
ttrib

u
tes

•
m

ultiplicitybod
y: S

trin
g [0..1]�

S
pecifies a string that is the com

m
ent
.

A
sso

ciatio
n

s

•
a

nnotatedE
lem

ent: E
lem

ent[*]
�

R
eferences the E

lem
ent(s) being com

m
ented.

C
o

n
strain

ts

N
o

 a
d

d
itio

n
a

l co
n

stra
in

ts

S
em

an
tics

A
 C

o
m

m
e

n
t a

d
d

s n
o

 se
m

a
n

tics to
 th

e
 a

n
n

o
ta

te
d

 e
le

m
e

n
ts, b

u
t m

a
y re

p
re

se
n

t in
fo

rm
a

tio
n

 u
se

fu
l to

 th
e

 re
a

d
e

r o
f th

e
 

m
o

d
e

l.

N
o

tatio
n

A
 C

o
m

m
e

n
t is sh

o
w

n
 a

s a
 re

cta
n

g
le

 w
ith

 th
e

 u
p

p
e

r ri
g

h
t co

rn
e

r b
e

n
t (th

is is a
lso

 kn
o

w
n

 a
s a

 “n
o

te
 sym

b
o

l”). T
h

e
 

re
cta

n
g

le
 co

n
ta

in
s th

e
 b

o
d

y o
f th

e
 C

o
m

m
e

n
t. T

h
e

 co
n

n
e

ctio
n

 to e
a

ch
 a

n
n

o
ta

te
d

 e
le

m
e

n
t is sh

o
w

n
 b

y a
 se

p
a

ra
te

 d
a

sh
e

d
 

lin
e

.

P
resen

tatio
n

 O
p

tio
n

s

T
h

e
 d

a
sh

e
d

 lin
e

 co
n

n
e

ctin
g

 th
e

 n
o

te
 to

 th
e

 a
n

n
o

ta
te

d
 e

le
m

e
n

t(s) m
a

y b
e

 su
p

p
re

sse
d

 if it is cle
a

r fro
m

 
th

e
 co

n
te

xt, o
r n

o
t 

im
p

o
rta

n
t in

 th
is d

ia
g

ra
m

.

M
eta

O
b

ject
F

a
cility

(M
O

F
)

– 22 – 2015-02-10 – main –

2
3
/
6
3



O
p
en

Q
u
estio

n
s...

– 22 – 2015-02-10 – Smof –

2
4
/
6
3

•
N
ow

yo
u
’ve

b
een

“
tricke

d
”
ag
ain

.
T
w
ice.

•
W
e
d
id
n
’t
tell

w
h
at

th
e
m
o
d
e
llin

g
la
n
g
u
a
g
e
for

m
eta-m

o
d
ellin

g
is.

•
W
e
d
id
n
’t
tell

w
h
at

th
e
is-in

sta
n
ce

-o
f
relatio

n
o
f
th
is
lan

g
u
ag
e
is.

•
Id
e
a
:
h
ave

a
m
in
im

a
l
o
b
je
ct-o

rie
n
te
d
co

re
co
m
prisin

g
th
e
n
o
tio

n
s
o
f

cla
ss,

a
sso

cia
tio

n
,
in
h
e
rita

n
ce

,
e
tc.

w
ith

“
self-exp

lain
in
g
”
sem

an
tics.

•
T
h
is
is
M
e
ta

O
b
je
ct

F
a
cility

(M
O
F
),

w
h
ich

(m
ore

or
less)

co
in
cid

es
w
ith

U
M
L
In
frastru

ctu
re

[O
M
G
,
2
0
0
7
a].

•
S
o
:
th
in
g
s
o
n
m
eta

level

•
M
0
are

o
b
ject

d
iag

ram
s/
system

states

•
M
1
are

w
o
rd
s
o
f
th
e
la
n
g
u
a
g
e
U
M
L

•
M
2
are

w
o
rd
s
o
f
th
e
la
n
g
u
a
g
e
M
O
F

•
M
3
are

w
o
rd
s
o
f
th
e
la
n
g
u
a
g
e
...

M
O

F
S
em

a
n
tics
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•
O
n
e
ap
pro

ach
:

•
T
reat

it
w
ith

o
u
r
sig

n
a
tu
re
-b
a
se
d
th
e
o
ry

•
T
h
is
is
(in

eff
ect)

th
e
rig

h
t
d
irectio

n
,
b
u
t
m
ay

req
u
ire

n
ew

(or
exten

d
ed
)

sig
n
atu

res
for

each
level.

(F
or

in
stan

ce,
M
O
F
d
o
esn

’t
h
ave

a
n
otion

of
S
ign

al,
ou

r
sign

atu
re

h
as.)

•
O
th
er

ap
pro

ach
:

•
D
efi
n
e
a
g
e
n
e
ric,

g
ra
p
h
b
a
se
d
“
is-in

stan
ce-o

f”
relatio

n
.

•
O
b
ject

d
iag

ram
s
(th

at
are

g
rap

h
s)

th
en

are
th
e
system

states
—

n
o
t
o
n
ly

g
ra
p
h
ica

l
re
p
re
se
n
ta
tio

n
s
o
f
system

states.

•
If
th
is
w
orks

o
u
t,
g
o
o
d
:
W
e
can

easily
exp

erim
en
t
w
ith

d
iff
eren

t
lan

g
u
ag
e

d
esig

n
s,
e.g

.
d
iff
eren

t
fl
avo

u
rs

o
f
U
M
L
th
at

im
m
ed
iately

h
ave

a
sem

an
tics.

•
M
o
st

in
terestin

g
:
also

d
o
g
en
eric

d
efi
n
itio

n
o
f
b
eh
avio

u
r
w
ith

in
a
clo

sed
m
o
d
ellin

g
settin

g
,
b
u
t
th
is
is
clearly

still
research

,
e.g

.
[B
u
sch

erm
ö
h
le

an
d
O
elerin

k,
2
0
0
8
].

M
eta

-M
o

d
ellin

g
:

(A
n

ticip
a

ted
)

B
en

efi
ts
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en
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O
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•
W
e’ll

(su
p
erfi

cially)
lo
o
k
at

th
ree

asp
ects:

•
B
en
efi
ts

for
M
o
d
e
llin

g
T
o
o
ls.

•
B
en
efi
ts

for
L
a
n
g
u
a
g
e
D
e
sig

n
.

•
B
en
efi
ts

for
C
o
d
e
G
e
n
e
ra
tio

n
a
n
d
M
D
A
.

B
en

efi
ts

fo
r

M
o
d
ellin

g
T
o
o
ls
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2
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/
6
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•
T
h
e
m
eta-m

o
d
el

M
U
o
f
U
M
L
im

m
e
d
ia
te
ly

pro
vid

es
a
d
a
ta
-stru

ctu
re

represen
tatio

n
for

th
e
ab
stract

syn
tax

(∼
for

o
u
r
sig

n
atu

res).

If
w
e
h
ave

co
d
e
g
en
eratio

n
for

U
M
L
m
o
d
els,

e.g
.
in
to

Java,
th
en

w
e
can

im
m
ed
iately

represen
t
U
M
L
m
o
d
els

in
m
e
m
o
ry

for
Java.

(B
ecau

se
each

M
O
F
m
o
d
el

is
in

p
articu

lar
a
U
M
L
m
o
d
el.)

•
T
h
ere

exist
to
o
ls
an
d
libraries

called
M
O
F
-re

p
o
sito

rie
s,

w
h
ich

can
g
en
erically

represen
t
in
stan

ces
o
f
M
O
F
in
stan

ces
(in

p
articu

lar
U
M
L

m
o
d
els).

A
n
d
w
h
ich

can
o
ften

g
en
erate

sp
ecifi

c
co
d
e
to

m
an
ip
u
late

in
stan

ces
o
f

M
O
F
in
stan

ces
in

term
s
o
f
th
e
M
O
F
in
stan

ce.

B
en

efi
ts

fo
r

M
o
d
ellin

g
T
o
o
ls

C
o
n
t’d
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•
A
n
d
n
o
t
o
n
ly

in
m
e
m
o
ry
,
if
w
e
can

represen
t
M
O
F
in
stan

ces
in

fi
les,

w
e

o
b
tain

a
can

o
n
ical

represen
tatio

n
o
f
U
M
L
m
o
d
els

in
fi
le
s,

e.g
.
in

X
M
L
.

→
X
M
L
M
etad

ata
In
terch

an
g
e
(X

M
I)

•
N
o
te
:
A

priori,
th
ere

is
n
o
g
rap

h
ical

in
form

atio
n
in

X
M
I
(it

is
o
n
ly

ab
stract

syn
tax

like
o
u
r
sig

n
atu

res)
→

O
M
G

D
iag

ram
In
terch

an
g
e.

•
N
o
te
:
T
h
ere

are
slig

h
t
am

b
ig
u
ities

in
th
e
X
M
I
stan

d
ard

.

A
n
d
d
iff
eren

t
to
ols

by
d
iff
eren

t
ven

d
ors

often
seem

to
lie

at
op

p
osite

en
d
s
on

th
e

scale
of

in
terpretation

.
W
h
ich

is
su
rely

a
coin

cid
en
ce.

In
som

e
cases,

it’s
p
ossib

le
to

fi
x
th
in
gs

w
ith

,
e.g.,

X
S
LT

scrip
ts,

b
u
t
fu
ll
ven

d
or

in
d
ep
en
d
en
ce

is
to
d
ay

n
ot

given
.

P
lu
s
X
M
I
com

p
atib

ility
d
o
esn

’t
n
ecessarily

refer
to

D
iagram

In
terch

an
ge.

•
T
o
re
-ite

ra
te
:
th
is
is
g
e
n
e
ric

fo
r
a
ll
M
O
F
-b
ased

m
o
d
ellin

g
lan

g
u
ag
es

su
ch

as
U
M
L
,
C
W
M
,
etc.

A
n
d
also

for
D
o
m
a
in

S
p
e
cifi

c
L
a
n
g
u
a
g
e
s
w
h
ich

d
o
n
’t
even

exit
yet.
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3
0
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•
W
e’ll

(su
p
erfi

cially)
lo
o
k
at

th
ree

asp
ects:

•
B
en
efi
ts

for
M
o
d
e
llin

g
T
o
o
ls.

✔

•
B
en
efi
ts

for
L
a
n
g
u
a
g
e
D
e
sig

n
.

•
B
en
efi
ts

for
C
o
d
e
G
e
n
e
ra
tio

n
a
n
d
M
D
A
.

B
en

efi
ts

fo
r

L
a
n
g
u
a
g
e

D
esig

n
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•
R
ecall:

w
e
said

th
at

co
d
e-g

en
erators

are
p
o
ssib

le
“
read

ers”
o
f
stereo

typ
es.

•
F
or

exam
p
le,

(h
eavily

sim
p
lifyin

g
)
w
e
co
u
ld

•
in
tro

d
u
ce

th
e
stereotyp

es
B
u
tto

n
,
T
o
o
lb
ar,

...

•
for

con
ven

ien
ce,

in
stru

ct
th
e
m
o
d
ellin

g
to
ol

to
u
se

sp
ecial

p
ictu

res
for

stereotyp
es

—
in

th
e
m
eta-d

ata
(th

e
ab
stract

syn
tax),

th
e
stereotyp

es
are

clearly
presen

t.

•
in
stru

ct
th
e
co
d
e-gen

erator
to

au
tom

atically
ad
d
in
h
eritan

ce
from

G
tk::B

u
tton

,
G
tk::T

o
olb

ar,
etc.

co
rre

sp
o
n
d
in
g
to

th
e
stereotyp

e.

E
t
v
o
ilà

:
w
e
can

m
o
d
el

G
tk-G

U
Is
an
d
g
en
erate

co
d
e
for

th
em

.

•
A
n
o
th
er

view
:

•
U
M
L
w
ith

th
ese

stereotyp
es

is
a
n
e
w

m
o
d
e
llin

g
la
n
g
u
a
g
e
:
G
tk-U

M
L
.

•
W
h
ich

lives
on

th
e
sam

e
m
eta-level

as
U
M
L
(M

2).

•
It’s

a
D
o
m
a
in

S
p
e
cifi

c
M
o
d
ellin

g
L
a
n
g
u
a
g
e
(D

S
L
).

O
n
e
m
ech

an
ism

to
d
efi
n
e
D
S
L
s
(b
ased

o
n
U
M
L
,
an
d
“
w
ith

in
”
U
M
L
):

P
ro
fi
le
s.

B
en

efi
ts

fo
r

L
a
n
g
u
a
g
e

D
esig

n
C

o
n
t’d
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•
F
or

each
D
S
L
d
efi
n
ed

by
a
P
ro
fi
le,

w
e
im

m
ed
iately

h
ave

•
in

m
em

ory
represen

tatio
n
s,

•
m
o
d
ellin

g
to
o
ls,

•
fi
le

represen
tatio

n
s.

•
N
o
te
:
h
ere,

th
e
se
m
a
n
tics

o
f
th
e
stereo

typ
es

(an
d
th
u
s
th
e
lan

g
u
ag
e
o
f

G
tk-U

M
L
)
lie

s
in

th
e
co

d
e
-g
e
n
e
ra
to
r.

T
h
at’s

th
e
fi
rst

“
read

er”
th
at

u
n
d
erstan

d
s
th
ese

sp
ecial

stereo
typ

es.
(A

n
d
th
at’s

w
h
at’s

m
ean

t
in

th
e
stan

d
ard

w
h
en

th
ey’re

talkin
g
ab

o
u
t
g
ivin

g
stereo

typ
es

sem
an
tics).

•
O
n
e
can

also
im

p
o
se

ad
d
itio

n
al

w
ell-form

ed
n
ess

ru
les,

for
in
stan

ce
th
at

certain
co
m
p
o
n
en
ts

sh
all

all
im

p
lem

en
t
a
certain

in
terface

(an
d
th
u
s
h
ave

certain
m
eth

o
d
s
availab

le).
(C

f.
[S
tah

l
an
d
V
ö
lter,

2
0
0
5
].)

B
en

efi
ts

fo
r

L
a
n
g
u
a
g
e

D
esig

n
C

o
n
t’d
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3
3
/
6
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•
O
n
e
step

fu
rth

er:

•
N
o
b
o
d
y
h
in
d
ers

u
s
to

o
b
tain

a
m
o
d
el

o
f
U
M
L
(w

ritten
in

M
O
F
),

•
th
row

o
u
t
p
arts

u
n
n
ecessary

for
o
u
r
p
u
rp
o
ses,

•
ad
d
(=

in
teg

rate
in
to

th
e
existin

g
h
ierarch

y)
m
ore

ad
eq
u
at

n
ew

co
n
stru

cts,
for

in
stan

ce,
co

n
tra

cts
or

so
m
eth

in
g
m
ore

clo
se

to
h
ard

w
are

as
in
te
rru

p
t
or

se
n
so
r
or

d
riv

e
r,

•
an
d
m
ayb

e
also

stereo
typ

es.

→
a
n
ew

lan
g
u
ag
e
stan

d
in
g
n
ext

to
U
M
L
,
C
W
M
,
etc.

•
D
raw

b
ack:

th
e
resu

ltin
g
lan

g
u
ag
e
is
n
o
t
n
ecessarily

U
M
L
an
y
m
ore,

so
w
e
ca

n
’t

u
se

pro
ven

U
M
L
m
o
d
ellin

g
to
o
ls.

•
B
u
t
w
e
can

u
se

all
to
o
ls
for

M
O
F
(or

M
O
F
-like

th
in
g
s).

F
or

in
stan

ce,
E
clip

se
E
M
F
/
G
M
F
/
G
E
F
.

B
en

efi
ts:

O
verview
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3
4
/
6
3

•
W
e’ll

(su
p
erfi

cially)
lo
o
k
at

th
ree

asp
ects:

•
B
en
efi
ts

for
M
o
d
e
llin

g
T
o
o
ls.

✔

•
B
en
efi
ts

for
L
a
n
g
u
a
g
e
D
e
sig

n
.

✔

•
B
en
efi
ts

for
C
o
d
e
G
e
n
e
ra
tio

n
a
n
d
M
D
A
.

B
en

efi
ts

fo
r

M
o
d
el

(to
M

o
d
el)

T
ra

n
sfo

rm
a
tio

n
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5
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•
T
h
ere

are
m
an
ifo

ld
ap
p
licatio

n
s
for

m
o
d
el-to

-m
o
d
el

tran
sform

atio
n
s:

•
F
or

in
stan

ce,
to
o
l
su
p
p
ort

for
re
-fa

cto
rin

g
s,

like
m
o
vin

g
co
m
m
o
n

attrib
u
tes

u
pw

ard
s
th
e
in
h
eritan

ce
h
ierarch

y.

T
h
is
can

n
ow

b
e
d
efi
n
ed

as
g
ra
p
h
-re

w
ritin

g
ru
les

o
n
th
e
level

o
f
M
O
F
.

T
h
e
g
rap

h
to

b
e
rew

ritten
is
th
e
U
M
L
m
o
d
el

•
S
im

ilarly,
o
n
e
co
u
ld

tran
sform

a
G
tk
-U

M
L
m
o
d
el

in
to

a
U
M
L
m
o
d
e
l,

w
h
ere

th
e
in
h
eritan

ce
fro

m
classes

like
G
tk::B

u
tto

n
is
m
ad
e
exp

licit:

T
h
e
tran

sform
atio

n
w
o
u
ld

ad
d
th
is
class

G
tk::B

u
tto

n
an
d
th
e
in
h
eritan

ce
relatio

n
an
d
rem

o
ve

th
e
stereo

typ
e.

•
S
im

ilarly,
o
n
e
co
u
ld

h
ave

a
G
U
I-U

M
L
m
o
d
el

tran
sform

ed
in
to

a
G
tk
-U

M
L
m
o
d
el,

or
a
Q
t-U

M
L
m
o
d
el.

T
h
e
form

er
a
P
IM

(P
latform

In
d
ep
en
d
en
t
M
o
d
el),

th
e
latter

a
P
S
M

(P
latform

S
p
ecifi

c
M
o
d
el)

—
cf.

M
D
A
.



S
p
ecia

l
C

a
se:

C
o
d
e

G
en

era
tio

n
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3
6
/
6
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•
R
ecall

th
at

w
e
said

th
at,

e.g
.
Java

co
d
e,

can
also

b
e
seen

as
a
m
o
d
el.

S
o
co
d
e-g

en
eratio

n
is
a
sp

e
cia

l
ca

se
o
f
m
o
d
el-to

-m
o
d
el

tran
sform

atio
n
;

o
n
ly

th
e
d
estin

atio
n
lo
o
ks

q
u
ite

d
iff
eren

t.

•
N
o
te
:
C
o
d
e
g
en
eratio

n
n
eed

n
’t
b
e
as

exp
en
sive

as
b
u
yin

g
a
m
o
d
ellin

g
to
o
l

w
ith

fu
ll
fl
ed
g
ed

co
d
e
g
en
eratio

n
.

•
If
w
e
h
ave

th
e
U
M
L
m
o
d
el

(or
th
e
D
S
L
m
o
d
el)

g
iven

as
an

X
M
L
fi
le,

co
d
e
g
en
eratio

n
can

b
e
a
s
sim

p
le

a
s
an

X
S
LT

scrip
t.

“
C
an

b
e”

in
th
e
sen

se
o
f

“
T
h
ere

m
ay

b
e
situ

a
tio

n
w
h
ere

a
g
ra
p
h
ica

l
a
n
d
a
b
stra

ct

rep
resen

ta
tio

n
o
f
so
m
eth

in
g
is
d
esired

w
h
ich

h
a
s
a
clear

a
n
d

d
irect

m
a
p
p
in
g
to

so
m
e
tex

tu
a
l
rep

resen
ta
tio

n
.”

In
g
en
eral,

co
d
e
g
en
eratio

n
can

(in
co
llo

q
u
ial

term
s)

b
eco

m
e
arb

itrarily
d
iffi

cu
lt .

E
xa

m
p
le:

M
o
d
el

a
n
d

X
M

I
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〈〈p
t100〉〉

S
en
sorA

〈〈65
C
02〉〉

C
o
n
tro

llerA
〈〈N

E
T
2270〉〉

U
sb
A

gath
er

1

u
p
d
ate

1

<
?
x
m
l

v
e
r
s
i
o
n

=
’
1
.
0
’

e
n
c
o
d
i
n
g

=
’
U
T
F
-
8
’

?
>

<
X
M
I

x
m
i
.
v
e
r
s
i
o
n

=
’
1
.
2
’

x
m
l
n
s
:
U
M
L

=
’
o
r
g
.
o
m
g
.
x
m
i
.
n
a
m
e
s
p
a
c
e
.
U
M
L
’

t
i
m
e
s
t
a
m
p

=
’
M
o
n

F
e
b

0
2

1
8
:
2
3
:
1
2

C
E
T

2
0
0
9
’
>

<
X
M
I
.
c
o
n
t
e
n
t
>

<
U
M
L
:
M
o
d
e
l

x
m
i
.
i
d

=
’
.
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.
’
>

<
U
M
L
:
N
a
m
e
s
p
a
c
e
.
o
w
n
e
d
E
l
e
m
e
n
t
>

<
U
M
L
:
C
l
a
s
s

x
m
i
.
i
d

=
’
.
.
.
’

n
a
m
e

=
’
S
e
n
s
o
r
A
’
>

<
U
M
L
:
M
o
d
e
l
E
l
e
m
e
n
t
.
s
t
e
r
e
o
t
y
p
e
>

<
U
M
L
:
S
t
e
r
e
o
t
y
p
e

n
a
m
e

=
’
p
t
1
0
0
’
/
>

<
/
U
M
L
:
M
o
d
e
l
E
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ö
lter,

M
.
(2
0
0
5
).

M
o
d
ellg

etrieb
en
e

S
o
ftw

areen
tw

ick
lu
n
g
.
d
p
u
n
k
t.verlag

,
H
eid

elb
erg

.


