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〉〉〉
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∈
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b
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b
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∪
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p
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b
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〉〉〉

o
i
=


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u
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hatIfT

hings
A

re
M

issing?

M
ost

com
p
on

en
ts

of
asso

ciation
s

or
asso

ciation
en

d
m

ay
b
e

om
itted

.
F
or

in
stan

ce
[?

,
17],

S
ection

6.4.2,
prop

oses
th

e
follow

in
g

ru
les:

•
N

a
m

e
:

U
se

A
〈C

1 〉
···

〈C
n
〉

if
th

e
n
am

e
is

m
issin

g
.

E
xa

m
p
le

:C
D

A
C

D
for

C
D

•
R
e
a
d
in

g
D

ire
ctio

n
:

n
o

d
efau

lt.

•
R
o
le

N
a
m

e
:

u
se

th
e

class
n
am

e
at

th
at

en
d

in
low

er-case
letters

E
xa

m
p
le

:C
D

c
d

for
C

D

O
th

e
r

co
n
ve

n
tio

n
:

(u
sed

e.g
.
b
y

m
o
d
ellin

g
to

o
l
R
h
ap

so
d
y)

C
D

itsC
itsD

for
C

D
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W
hatIfT

hings
A

re
M

issing?

•
M

u
ltip

licity:
1

In
m

y
o
p
in

io
n
,
it’s

safer
to

assu
m

e
0
..1

or
∗

if
th

ere
are

n
o

fi
xed

,
w

ritten
,

ag
reed

co
n
ven

tio
n
s

(“
exp

ect
th

e
w
orst”

).

•
P
ro

p
e
rtie

s:
∅

•
V

isib
ility:

p
u
b
lic

•
N

a
vig

a
b
ility

a
n
d

O
w

n
e
rsh

ip
:

n
o
t

so
easy.

[?
,
4
3
]

“
V
a
rio

u
s

o
p
tio

n
s

m
a
y

b
e

c
h
o
se

n
fo

r
sh

o
w

in
g

n
a
v
ig

a
tio

n
a
rro

w
s

o
n

a
d
ia

g
ra

m
.

In
p
ra

c
tic

e
,
it

is
o
fte

n
c
o
n
v
e
n
ie

n
t

to
su

p
p
re

ss
so

m
e

o
f
th

e
a
rro

w
s

a
n
d

c
ro

sse
s

a
n
d

ju
st

sh
o
w

e
x
c
e
p
tio

n
a
l
situ

a
tio

n
s:

•
S
h
o
w

a
ll

a
rro

w
s

a
n
d

x
’s.

N
a
v
ig

a
tio

n
a
n
d

its
a
b
se

n
c
e

a
re

m
a
d
e

c
o
m

p
le

te
ly

e
x
p
lic

it.

•
S
u
p
p
re

ss
a
ll

a
rro

w
s

a
n
d

x
’s.

N
o

in
fe

re
n
c
e

c
a
n

b
e

d
ra

w
n

a
b
o
u
t

n
a
v
ig

a
tio

n
.

T
h
is

is
sim

ila
r

to
a
n
y

situ
a
tio

n
in

w
h
ic

h
in

fo
rm

a
tio

n
is

su
p
p
re

sse
d

fro
m

a
v
ie

w
.

•
S
u
p
p
re

ss
a
rro

w
s

fo
r

a
sso

c
ia

tio
n
s

w
ith

n
a
v
ig

a
b
ility

in
b
o
th

d
ire

c
tio

n
s,

a
n
d

sh
o
w

a
rro

w
s

o
n
ly

fo
r

a
sso

c
ia

tio
n
s

w
ith

o
n
e
-
w
a
y

n
a
v
ig

a
b
ility.

In
th

is
c
a
se

,
th

e
tw

o
-w

a
y

n
a
v
ig

a
b
ility

c
a
n
n
o
t

b
e

d
istin

g
u
ish

e
d

fro
m

situ
a
tio

n
s

w
h
e
re

th
e
re

is
n
o

n
a
v
ig

a
tio

n
a
t

a
ll;

h
o
w
e
v
e
r,

th
e

la
tte

r
c
a
se

o
c
c
u
rs

ra
re

ly
in

p
ra

c
tic

e
.”
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W
ait,IfO

m
itting

T
hings...

•
...is

ca
u
sin

g
so

m
u
ch

tro
u
b
le

(e.g.
lead

in
g

to
m

isu
n
d
erstan

d
in

g),
w

h
y

d
o
es

th
e

stan
d
ard

say
“ In

p
ra

ctice
,
it

is
o
fte

n
co

n
ve

n
ie

n
t...”?

Is
it

a
go

o
d

id
ea

to
trad

e
co

n
ve

n
ie

n
ce

for
p
re

cisio
n
/
u
n
a
m

b
ig

u
ity?

It
d
e
p
e
n
d
s.

•
C
o
n
ven

ien
ce

as
su

ch
is

a
leg

itim
ate

g
o
al.

•
In

U
M

L
-A

s-S
ketch

m
o
d
e,

p
recisio

n
“
d
o
esn

’t
m

atter”
,

so
co

n
ven

ien
ce

(for
w

riter)
can

even
b
e

a
p
rim

ary
g
o
al.

•
In

U
M

L
-A

s-B
lu

ep
rin

t
m

o
d
e,

p
re

cisio
n

is
th

e
p
rim

ary
g
o
a
l.

A
n
d

m
isu

n
d
erstan

d
in

g
s

are
in

m
o
st

cases
an

n
oyin

g
.

B
u
t:

(even
in

U
M

L
-A

s-B
lu

ep
rin

t
m

o
d
e)

If
all

asso
ciatio

n
s

in
yo

u
r

m
o
d
el

h
ave

m
u
ltip

licity
∗
,

th
en

it’s
p
ro

b
ab

ly
a

g
o
o
d

id
ea

n
o
t

to
w

rite
all

th
ese

∗
’s.

S
o
:

tell
th

e
read

er
ab

o
u
t

it
an

d
leave

o
u
t

th
e
∗
’s.
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O
verview

W
h
a
t’s

le
ft?

N
a
m

e
d

asso
ciation

w
ith

at
least

tw
o

typ
ed

e
n
d
s,

each
h
avin

g

•
a

ro
le

n
a
m

e
,

•
a

m
u
ltip

licity,

•
a

set
of

p
ro

p
e
rtie

s,

•
a

visib
ility,

•
a

n
a
vig

a
b
ility,

an
d

•
an

o
w

n
e
rsh

ip
.

T
h
e

P
la

n
:

•
E
xten

d
syste

m
sta

te
s,

in
tro

d
u
ce

so-called
lin

k
s

as
in

stan
ces

of
asso

ciation
s

—
d
ep

en
d
s

on
n
a
m

e
an

d
on

typ
e

an
d

n
u
m

b
e
r

of
en

d
s.

•
In

tegrate
ro

le
n
a
m

e
an

d
m

u
ltip

licity
in

to
O

C
L

syn
ta

x/
se

m
a
n
tics.

•
E
xten

d
typ

in
g

ru
le

s
to

care
for

visib
ility

an
d

n
a
vig

a
b
ility

•
C
on

sid
er

m
u
ltip

licity
also

as
p
art

of
th

e
co

n
stra

in
ts

set
In

v(C
D

).

•
P
ro

p
e
rtie

s:
for

n
ow

assu
m

e
P

v
=

{
u
n
i
q
u
e
}.

•
P
ro

p
e
rtie

s
(in

gen
eral)

an
d

o
w

n
e
rsh

ip
:

later.
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A
ssociations

in
G

eneral

R
e
ca

ll:
W

e
con

sid
er

asso
ciation

s
of

th
e

follow
in

g
form

:

〈r
:
〈ro

le
1

:
C

1 ,µ
1 ,P

1 ,ξ
1 ,ν

1 ,o
1 〉〉,...,〈ro

le
n

:
C

n
,µ

n
,P

n
,ξ

n
,ν

n
,o

n
〉〉〉

O
n
ly

th
ese

p
arts

are
relevan

t
for

exten
d
ed

system
states:

〈r
:
〈ro

le
1

:
C

1 ,
,P

1 ,
,

,
〉,...,〈ro

le
n

:
C

n
,

,P
n
,

,
,
〉

(recall:
w
e

assu
m

e
P

1
=

P
n

=
{
u
n
i
q
u
e
}).

T
h
e

U
M

L
stan

d
ard

th
in

ks
of

asso
ciation

s
as

n
-ary

re
la

tio
n
s

w
h
ich

“live
o
n

th
e
ir

o
w

n
”

in
a

system
state.

T
h
at

is,
lin

k
s

(=
asso

ciation
in

stan
ces)

•
d
o

n
o
t

b
elon

g
(in

gen
eral)

to
certain

ob
jects

(in
con

trast
to

p
oin

ters,
e.g.)

•
are

“fi
rst-class

citizen
s”

n
e
xt

to
o
b
je

cts,

•
are

(in
gen

eral)
n
o
t

d
irected

(in
con

trast
to

p
oin

ters).
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L
inks

in
System

States

〈r
:
〈ro

le
1

:
C

1 ,
,P

1 ,
,

,
〉,...,〈ro

le
n

:
C

n
,

,P
n
,

,
,
〉

O
n
ly

for
th

e
cou

rse
of

lectu
res

07/08
w
e

ch
an

ge
th

e
d
efi

n
ition

of
system

states:

D
e
fi
n
itio

n
.

L
etD

b
e

a
stru

ctu
re

of
th

e
(exten

d
ed

)
sign

atu
re

S

=
(T

,C

,V
,a

tr
).

A
system

state
ofS

w
rt.D

is
a

p
air

(σ
,λ

)
con

sistin
g

of
•

a
typ

e-con
sisten

t
m

ap
p
in

g

σ
:D

(C

)
9

(a
tr

(C

)
9D

(T

)),

•
a

m
ap

p
in

g
λ

w
h
ich

assign
s

each
asso

ciation
〈r

:
〈ro

le
1

:
C

1 〉,...,〈ro
le

n
:
C

n
〉〉

∈
V

a
relation

λ
(r)

⊆ D

(C
1 )

×
···×D

(C
1 )

(i.e.
a

set
of

typ
e-con

sisten
t

n
-tu

p
les

of
id

en
tities).
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A
ssociation/L

ink
E

xam
ple

C

D

x
:
In

t
•×

0
.
.
∗

n

S
ig

n
a
tu

re
:

S

=
({

In
t}

,{
C

,D
}
,{

x
:
In

t,

〈A
C

D
:
〈c

:
D

,0
..∗

,{
u
n
i
q
u
e
}
,×

,0〉,

〈n
:
C

,0
..∗

,{
u
n
i
q
u
e
}
,>

,1〉〉}
,

{
C

7→
∅
,D

7→
{
x
}})

A
syste

m
sta

te
ofS

(som
e

reason
ab

leD

)
is

(σ
,λ

)
w

ith
:

σ
=

{1
C
7→

∅
,3

D
7→

{
x
7→

1}
,7

D
7→

{
x
7→

2}}

λ
=

{
A

C
D

7→
{(1

C
,3

D
),(1

C
,7

D
)}}
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E
xtended

System
States

and
O

bjectD
iagram

s

L
e
g
itim

a
te

q
u
e
stio

n
:

h
ow

d
o

w
e

represen
t

system
states

su
ch

as

σ
=

{1
C
7→

∅
,3

D
7→

{
x
7→

1}
,7

D
7→

{
x
7→

2}}

λ
=

{
A

C
D

7→
{(1

C
,3

D
),(1

C
,7

D
)}}

as
o
b
je

ct
d
ia

g
ra

m
?
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O
C

L
and

A
ssociations:

Syntax

R
e
ca

ll:
O

C
L

syn
tax

as
in

tro
d
u
ced

in
L
ectu

re
03,

in
terestin

g
p
art:

e
x
p
r

::=
...

|
r
1 (e

x
p
r
1 )

:
τ
C
→

τ
D

r
1

:
D

0
,1
∈

a
tr

(C
)

|
r
2 (e

x
p
r
1 )

:
τ
C
→

S
e
t(τ

D
)

r
2

:
D

∗
∈

a
tr

(C
)

N
o
w

b
e
co

m
e
s

e
x
p
r

::=
...

|
ro

le
(e

x
p
r
1 )

:
τ
C
→

τ
D

µ
=

0
..1

or
µ

=
1

|
ro

le
(e

x
p
r
1 )

:
τ
C
→

S
e
t(τ

D
)

oth
erw

ise

if
〈r

:
...,〈ro

le
:
D

,µ
,

,
,

,
〉,...,〈ro

le
′
:
C

,
,

,
,

,
〉,...〉

∈
V

or

〈r
:
...,〈ro

le
′
:
C

,
,

,
,

,
〉,...,〈ro

le
:
D

,µ
,

,
,

,
〉,...〉

∈
V
,ro

le
6=

ro
le

′.

N
o
te

:

•
A

sso
ciatio

n
n
am

e
as

su
ch

d
o
esn

’t
o
ccu

r
in

O
C
L

syn
tax,

ro
le

n
am

es
d
o
.

•
e
x
p
r
1

h
as

to
d
en

o
te

an
o
b
ject

o
f
a

class
w

h
ich

“
p
articip

ates”
in

th
e

asso
ciatio

n
.
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