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M
u

tu
a
 E

s
c
lu

s
io

n
e
 

   - S
i h

a
 m

u
tu

a
 e

s
c
lu

s
io

n
e
 q

u
a
n
d
o
 n

o
n
 p

iu
` d

i u
n
 p

ro
c
e
s
s
o
 a

lla
 v

o
lta

 p
u
o
` a

c
c
e
d
e
re

 a
 v

a
ria

b
ili c

o
m

u
n
i  

             - N
e
s
s
u
n
 v

in
c
o
lo

  e
` im

p
o
s
to

 s
u
ll'o

rd
in

e
  c

o
n
 il q

u
a
le

 le
 o

p
e
ra

z
io

n
i s

u
lle

 v
a
ria

b
ili c

o
m

u
n
i s

o
n
o
 e

s
e
g
u
ite

. 

 

 

t 

P
1  

P
2  
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E
s
e
m

p
io

 d
i m

u
tu

a
 e

s
c
lu

s
io

n
e
 

  - P
1
 e

 P
2
 u

tiliz
z
a
n
o
 u

n
a
 s

te
s
s
a
 te

le
s
c
riv

e
n
te

. 

- L
a
 te

le
s
c
riv

e
n
te

 d
e
v
e
 e

s
s
e
re

 a
s
s
e
g
n
a
ta

 a
d
 u

n
 s

o
lo

 p
ro

c
e
s
s
o
 a

lla
 v

o
lta

 p
e
r tu

tta
 la

 d
u
ra

ta
 d

e
l s

u
o
 u

s
o
. 

 - Ip
o
te

s
i d

i s
o
lu

z
io

n
e
: 

  
R

ic
h
ie

s
ta

 
 

 
 

 
R

ila
s
c
io

 

 
... 

 
 

 
 

 
... 

 
re

p
e
a
t  u

n
til  lib

e
ra

; 
 

 
lib

e
ra

 :=
 tru

e
; 

 
lib

e
ra

 :=
 fa

ls
e
; 

 
 

 
... 

 
... 

 
V

a
lo

re
 in

iz
ia

le
 

lib
e
ra

 :=
 tru

e
; 

- P
o
s
s
ib

ile
 s

e
q
u
e
n
z
a
 e

rra
ta

 d
i e

s
e
c
u
z
io

n
e
: 

to
: 

re
p
e
a
t  u

n
til  lib

e
ra

 
 

(P
1
) 

t1
: 

re
p
e
a
t  u

n
til  lib

e
ra

 
 

(P
2
) 

t2
: 

lib
e
ra

 :=
 fa

ls
e
 

 
 

(P
1
) 

t3
: 

lib
e
ra

 :=
 fa

ls
e
 

 
 

(P
2
) 

 - L
a
 te

le
s
c
riv

e
n
te

 ris
u
lta

 a
s
s
e
g
n
a
ta

  a
d
 e

n
tra

m
b
i i p

ro
c
e
s
s
i. 



S
is

O
p

. A
 –

 T
e

o
ria

 3
 

1
5

 

 

E
s
e
m

p
io

 d
i m

u
tu

a
 e

s
c
lu

s
io

n
e
 

- D
u
e
 p

ro
c
e
s
s
i h

a
n
n
o
 a

c
c
e
s
s
o
 a

d
 u

n
a
 s

tru
ttu

ra
 d

a
ti o

rg
a
n
iz

z
a
ta

 a
 p

ila
  (s

ta
c
k
) p

e
r d

e
p
o
s
ita

re
 e

 p
re

le
v
a
re

 m
e
s
s
a
g
g
i: 

  
 

 
 

    
In

s
e
rim

e
n
to

 (y
) 

 
 

 
 

 
P

re
lie

v
o
 (x

) 

 
... 

 
 

 
 

 
 

... 

 
to

p
 :=

 to
p
 +

 1
; 

 
 

 
 

x
 :=

 s
ta

c
k
 [to

p
]; 

 
s
ta

c
k
 [to

p
] :=

 y
; 

 
 

 
 

to
p
 :=

 to
p
 - 1

; 

 
... 

 
 

 
 

 
 

... 

- U
n
'e

s
e
c
u

zio
n
e
 c

o
n
te

m
p
o
ra

n
e
a
  d

e
lle

 d
u
e
 p

ro
c
e
d
u
re

 p
u
o
`  p

o
rta

re
 a

d
 u

n
 u

s
o
 s

c
o
rre

tto
  d

e
lla

 ris
o
rs

a
.  

-E
s
e
m

p
io

 - P
1
 in

s
e
ris

c
e
 e

 P
2
 p

re
le

v
a
: 

t0
: 

to
p
 :=

 to
p
 +

 1
 

(P
1
) 

t1
: 

x
 :=

 s
ta

c
k
 [to

p
] 

(P
2
) 

t2
 

to
p
 :=

 to
p
 - 1

  
(P

2
) 

t3
: 

s
ta

c
k
 [to

p
] :=

 y
 

(P
1
) 

  

L
o

 s
te

s
s
o

 p
ro

b
le

m
a

 s
i h

a
 c

o
n

 
rife

rim
e

n
to

 a
ll'e

s
e

c
u

zio
n

e
 

c
o

n
te

m
p

o
ra

n
e

a
 d

i u
n
a

 q
u

a
lu

n
q

u
e

 d
e

lle
 

d
u

e
 o

p
e

ra
z
io

n
i  d

a
 p

a
rte

 d
e

i d
u

e
  

p
ro

c
e

s
s
i 

stack
 

to
p
 

Item
A

 

Item
B

 

y
 

S
is

O
p

. A
 –

 T
e

o
ria

 3
 

1
6

 

 

S
e
z
io

n
e
 c

ritic
a
 

  - L
a
 s

e
q
u
e
n
z
a
 d

i is
tru

z
io

n
i c

o
n
 le

 q
u
a
li u

n
 p

ro
c
e
s
s
o
 a

c
c
e
d
e
 e

 m
o
d
ific

a
 u

n
 in

s
ie

m
e
 d

i v
a
ria

b
ili c

o
m

u
n
i  p

re
n
d
e
 il n

o
m

e
 d

i 

s
e

zio
n
e
 c

ritic
a
. 

  - A
d
 u

n
 in

s
ie

m
e
 d

i v
a
ria

b
ili c

o
m

u
n
i p

o
s
s
o
n
o
 e

s
s
e
re

 a
s
s
o
c
ia

te
 u

n
a
 s

o
la

  s
e
z
io

n
e
 c

ritic
a
 (u

s
a
ta

 d
a
 tu

tti i p
ro

c
e
s
s
i) o

 p
iu

`  

s
e
z
io

n
i c

ritic
h
e
 (c

la
s
s
e
  d

i s
e
z
io

n
i c

ritic
h
e
). 

  - L
a
 re

g
o
la

 d
i m

u
tu

a
 e

s
c
lu

s
io

n
e
  s

ta
b
ilis

c
e
 c

h
e
: 

  
"s

e
z
io

n
i c

ritic
h
e
 a

p
p
a
rte

n
e
n
ti a

lla
 s

te
s
s
a
 c

la
s
s
e
 d

e
v
o
n
o
 e

s
c
lu

d
e
rs

i m
u
tu

a
m

e
n
te

 n
e
l te

m
p
o
", 

 
o
v
v
e
ro

: 

 
"u

n
a
 s

o
la

 s
e
z
io

n
e
 c

ritic
a
 d

i u
n
a
 c

la
s
s
e
 p

u
ò
 e

s
s
e
re

 in
 e

s
e
c
u
z
io

n
e
 a

d
 o

g
n
i is

ta
n
te

". 
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S
o

lu
z
io

n
e
 a

l p
ro

b
le

m
a
 d

e
lla

 m
u

tu
a
 e

s
c
lu

s
io

n
e
 

  - T
e
m

p
ific

a
zio

n
e
  d

e
ll'e

s
e
c
u

zio
n
e
 d

e
i s

in
g
o
li p

ro
c
e
s
s
i d

a
 p

a
rte

 d
e
l p

ro
g
ra

m
m

a
to

re
 (e

rro
ri "tim

e
 d

e
p
e
n
d
e
n
t") 

  - In
ib

izio
n
e
 d

e
lle

 in
te

rru
zio

n
i  d

e
l p

ro
c
e
s
s
o
re

 s
u
l q

u
a
le

 s
o
n
o
 e

s
e
g
u
ite

 le
 s

e
z
io

n
i c

ritic
h
e
 d

u
ra

n
te

 l'e
s
e
c
u
z
io

n
e
 d

i c
ia

s
c
u
n
a
 d

i 

e
s
s
e
 (s

o
lu

zio
n
e
 p

a
rzia

le
 e

d
 in

e
ffic

ie
n
te

). 

  - S
tru

m
e
n
ti d

i s
in

c
ro

n
iz

za
zio

n
e
: s

e
m

a
fo

ri e
 a

ltri. 
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 S
e
m

a
fo

ri 

  • 
- U

n
 s

e
m

a
fo

ro
 e

` u
n
a
 v

a
ria

b
ile

 in
te

ra
 n

o
n
 n

e
g
a
tiv

a
  (s

 ≥
 0

) c
o
n
 v

a
lo

re
 in

iz
ia

le
 s

o  ≥
 0

. 

 - A
l s

e
m

a
fo

ro
 e

` a
s
s
o
c
ia

ta
 u

n
a
 lis

ta
 d

i a
tte

s
a
  Q

s  n
e
lla

 q
u
a
le

 s
o
n
o
 p

o
s
ti i d

e
s
c
ritto

ri  d
e
i p

ro
c
e
s
s
i c

h
e
 a

tte
n
d
o
n
o
 

l'a
u
to

riz
z
a
z
io

n
e
 a

 p
ro

c
e
d
e
re

. 

 - S
u
l s

e
m

a
fo

ro
 s

o
n
o
 a

m
m

e
s
s
e
 s

o
lo

  d
u
e
 o

p
e
ra

z
io

n
i in

d
iv

is
ib

ili  (p
rim

itiv
e
): 

 
 

 
 

w
a
it (s

) 
 

 
s
ig

n
a
l (s

) 

 
 

 
 

  P
(s

)  
 

 
    V

(s
) 

  - w
a
it  e

 s
ig

n
a
l  s

o
n
o
 re

a
liz

z
a
te

 tra
m

ite
 c

h
ia

m
a
te

 a
l S

.O
. (S

V
C

) e
d
 e

s
e
g
u
ite

 in
 m

o
d
o
 m

o
n
ito

r, c
io

è
 la

 v
a
ria

b
ile

 s
e
m

a
fo

ro
 è

 

p
ro

te
tta

. 
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w
a
it e

 s
ig

n
a
l 

w
a
it (s

): 

 
b
e
g
in

  

 
 

 
if  s

 =
 0

 th
e
n
  

 
 

 
 

<
il p

ro
c
e
s
s
o
 v

ie
n
e
 s

o
s
p
e
s
o
  e

  

 
 

 
 

   il s
u
o
 d

e
s
c
ritto

re
 in

s
e
rito

 in
 Q

s >
; 

 
 

 
e
ls

e
  s

:=
 s

 - 1
; 

 
e
n
d
; 

 s
ig

n
a
l  (s

): 

 
b
e
g
in

  

 
 

 
if  <

e
s
is

te
 u

n
 p

ro
c
e
s
s
o
 in

 c
o
d
a
>

 th
e
n
  

 
 

 
 

<
il s

u
o
 d

e
s
c
ritto

re
 v

ie
n
e
 rim

o
s
s
o
 d

a
 Q

s  e
  

 
 

 
 

   il s
u
o
 s

ta
to

 m
o
d
ific

a
to

 in
 p

ro
n
to

>
; 

 
 

 
e
ls

e
  s

 :=
 s

 +
 1

; 

 
e
n
d
; 

- L
'e

s
e
c
u
z
io

n
e
 d

e
lla

 s
ig

n
a
l (s

)  n
o
n
 c

o
m

p
o
rta

 c
o
n
c
e
ttu

a
lm

e
n
te

 a
lc

u
n
a
 m

o
d
ific

a
 a

llo
 s

ta
to

 d
e
l p

ro
c
e
s
s
o
 c

h
e
 l'h

a
 e

s
e
g
u
ita

. 

- L
a
 s

c
e
lta

 d
e
l p

ro
c
e
s
s
o
 s

o
s
p
e
s
o
 a

v
v
ie

n
e
 tra

m
ite

 p
o
litic

a
 F

IF
O

. 

L
a

 w
a

it  p
u
ò

 e
s
s
e

re
 

p
a

s
s
a
n

te
  (s

 >
 0

) o
 

b
lo

c
c
a

n
te

  (s
 =

 0
), n

e
l 

q
u

a
l c

a
s
o

 s
i v

e
rific

a
 u

n
 

c
o

n
te

x
t s

w
itc

h
 

L
a
 s

ig
n
a
l  è

 
s
e
m

p
re

 
p
a
s
s
a
n
te
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M
u

tu
a
 e

s
c
lu

s
io

n
e
 tra

m
ite

 s
e

m
a
fo

ro
  

e
 p

rim
itiv

e
 w

a
it e

 s
ig

n
a
l 

- A
d
 o

g
n
i c

la
s
s
e
 d

i s
e
z
io

n
i c

ritic
h
e
 v

ie
n
e
 a

s
s
o
c
ia

ta
 u

n
a
 v

a
ria

b
ile

 s
e
m

a
fo

ro
 s

; p
ro

lo
g
o
 e

d
 e

p
ilo

g
o
 v

e
n
g
o
n
o
 re

a
liz

z
a
ti 

ris
p
e
ttiv

a
m

e
n
te

 tra
m

ite
 w

a
it (s

)  e
 s

ig
n
a
l (s

). 

 - A
, B

 s
e
z
. c

rit. d
e
lla

 s
te

s
s
a
 c

la
s
s
e
; s

 s
e
m

a
fo

ro
 (v

a
lo

re
 in

iz
ia

le
: s

0  =
 1

): 

  
 

p
ro

c
e
s
s
o
 P

1
 

 
 

 
 

p
ro

c
e
s
s
o
 P

2
 

 
 

... 
 

 
 

 
 

 
... 

 
 

w
a
it (s

); 
 

 
 

 
 

w
a
it (s

); 

 
 

<
s
e
z
io

n
e
 c

ritic
a
 A

>
; 

 
 

 
<

s
e
z
io

n
e
 c

ritic
a
 B

>
; 

 
 

s
ig

n
a
l (s

); 
 

 
 

 
 

s
ig

n
a
l (s

); 

 
 

... 
 

 
 

 
 

 
... 

- L
a
 n

a
tu

ra
 p

rim
itiv

a
 d

i w
a
it  e

 s
ig

n
a
l  a

s
s
ic

u
ra

 la
 p

ro
p
rie

tà
 d

i m
u
tu

a
 e

s
c
lu

s
io

n
e
. 

- L
a
 s

o
lu

z
io

n
e
 è

 c
o
rre

tta
 p

e
r q

u
a
lu

n
q
u
e
 n

u
m

e
ro

 d
i p

ro
c
e
s
s
i  e

 p
e
r v

e
lo

c
ità

 re
la

tiv
e
 a

rb
itra

rie
. 

- S
o
n
o
 ris

o
lti i p

ro
b
le

m
i d

i a
tte

s
a
 a

ttiv
a
  e

 a
tte

s
a
 in

d
e
fin

ita
  (g

e
s
tio

n
e
 o

p
p
o
rtu

n
a
 d

e
lla

 c
o
d
a
 d

e
i p

ro
c
e
s
s
i b

lo
c
c
a
ti, e

s
. F

IF
O

). 

U
n
 p

ro
c
e
s
s
o
 n

o
n
 p

u
ò
 ria

p
p
ro

p
ria

rs
i d

e
lla

 s
e
z
io

n
e
 c

ritic
a
 c

h
e
 h

a
 a

p
p
e
n
a
 lib

e
ra

to
 s

e
 c

i s
o
n
o
 a

ltre
 ric

h
ie

s
te

 p
e
n
d
e
n
ti (n

e
lla

 

s
ig

n
a
l è

 rim
a
s
to

 s
 =

 0
). 
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In
d

iv
is

ib
ilità

 d
i w

a
it e

 s
ig

n
a
l  

  - O
c
c
o
rre

 g
a
ra

n
tire

 c
h
e
 l'a

z
io

n
e
 d

i a
n
a
lis

i e
 m

o
d
ific

a
 d

e
l s

e
m

a
fo

ro
 n

o
n
 s

ia
 s

e
p
a
ra

ta
 d

a
lla

 a
z
io

n
e
 d

i s
o
s
p
e
n
s
io

n
e
. 

 - E
s
e
m

p
io

:  
s
 =

 0
 

t0
: 

 
 

if  s
 =

 0
 

 
(P

1
) 

t1
: 

 
 

s
 :=

 s
 +

 1
 

 
(P

2
) 

t2
: 

 
 

s
o
s
p
e
n
s
io

n
e
 

(P
1
) 

 
S

i h
a
 c

o
m

e
 c

o
n
s
e
g
u
e
n
z
a
 u

n
 p

ro
c
e
s
s
o
 s

o
s
p
e
s
o
 (P

1
) s

u
 u

n
 s

e
m

a
fo

ro
 c

h
e
 v

a
le

 1
. 

 - S
i p

u
ò
 o

tte
n
e
re

 in
d
iv

is
ib

ilità
 in

ib
e
n
d
o
 le

 in
te

rru
zio

n
i  d

u
ra

n
te

 l'e
s
e
c
u
z
io

n
e
 d

i w
a
it  e

 s
ig

n
a
l.  

 
T

a
le

 s
o
lu

z
io

n
e
 v

a
le

 s
o
lo

  s
e
 tu

tte
 le

 w
a
it  e

 s
ig

n
a
l  re

la
tiv

e
 a

llo
 s

te
s
s
o
 s

e
m

a
fo

ro
 s

o
n
o
 e

s
e
g
u
ite

 s
u
llo

 s
te

s
s
o
 p

ro
c
e
s
s
o
re

. 

 - N
e
l c

a
s
o
 d

i s
is

te
m

a
 m

u
ltip

ro
c
e
s
s
o
re

 o
c
c
o
rre

 c
o
n
s
id

e
ra

re
 w

a
it  e

 s
ig

n
a
l  c

o
m

e
 s

e
zio

n
i c

ritic
h
e
 b

re
v
i  e

 p
ro

te
g
g
e
rle

 m
e
d
ia

n
te

 

la
 lo

c
k
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L
O

C
K

 (x
), U

N
L

O
C

K
 (x

) 

  lo
c
k
 (x

): 
b
e
g
in

 

 
 

 
 

re
p
e
a
t u

n
til  x

 =
 0

; 

 
 

 
 

 
x
 :=

 1
; 

 
 

 
e
n
d
;  

 u
n
lo

c
k
 (x

): b
e
g
in

 

 
 

 
 

x
 :=

 0
; 

 
 

 
e
n
d
;  

 - x
 in

d
ic

a
to

re
 a

s
s
o
c
ia

to
 a

lla
 c

la
s
s
e
 d

i s
e
z
io

n
i c

ritic
h
e
 (in

iz
ia

liz
z
a
to

 a
d
 0

): 

 
x
 =

 0
 

n
e
s
s
u
n
a
 s

e
z
io

n
e
 c

ritic
a
 in

 e
s
e
c
u
z
io

n
e
 

 
x
 =

 1
 

u
n
a
 s

e
z
io

n
e
 c

ritic
a
 in

 e
s
e
c
u
z
io

n
e
 

 - lo
c
k
 e

 u
n
lo

c
k
 d

e
v
o
n
o
 e

s
s
e
re

 in
d
iv

is
ib

ili:  o
c
c
o
rro

n
o
 s

p
e
c
ia

li is
tru

z
io

n
i d

e
i p

ro
c
e
s
s
o
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C
H

G
 (In
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l) 

 - N
e
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o
te
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i c
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e
 l'h

a
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c
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 la
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u
tu
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s
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lu

s
io
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e
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o
lo

 a
 liv
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 d
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g
o
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c
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n
a
 c
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 d
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e
m
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s
o
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n
lo

c
k
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d
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X
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O

C
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g

g
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O
C

K
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X
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m
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a
m

e
n
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O
C

K
 

 e
n
t
e
r
_
s
e
c
t
i
o
n
:
 
 
 
 

#
 
l
o
c
k
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R
1
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L
O
C
K
 

c
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p
 
R
1
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0
 

 
 

#
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r
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a
l
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?
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e
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t
e
r
_
s
e
c
t
i
o
n
 

#
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e
 
R
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e
 
1
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i
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n
i
f
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c
a
 
c
h
e
 
 

#
 
l
a
 
s
e
z
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e
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r
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i
à
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o
c
c
u
p
a
t
a
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o
c
c
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r
r
e
 
r
i
p
r
o
v
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r
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e
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c
t
i
o
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n
l
o
c
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o
v
 
L
O
C
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0
 



S
is

O
p

. A
 –

 T
e

o
ria

 3
 

2
3

 

 

In
d

iv
is

ib
ilità

 d
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n
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e
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iù
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n
e
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 in

 c
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 s
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o
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e
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s
e
g
u
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u
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ro
c
e
s
s
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ri d

iv
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i s
i 

h
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: 

 w
a
it (s

e
m

) :  
b
e
g
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<
d
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a
b
ilita

z
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n
e
 in

te
rru

z
io

n
i>

; 
 

 
 

 
 

lo
c
k
 (x

); 
 

 
 

 
 

<
c
o
d
ic

e
 d

e
lla

 w
a
it>

; 
 

 
 

 
 

u
n
lo

c
k
 (x

); 
 

 
 

 
 

<
a
b
ilita

z
io

n
e
 in

te
rru

z
io

n
i>

; 
 

 
 

 
e
n
d
; 

   s
ig

n
a
l (s

e
m

): 
b
e
g
in

  
 

 
 

 
 

<
d
is

a
b
ilita

z
io

n
e
 in

te
rru

z
io

n
i>

; 
 

 
 

 
 

lo
c
k
 (x

); 
 

 
 

 
 

<
c
o
d
ic

e
 d

e
lla

 s
ig

n
a
l>

; 
 

 
 

 
 

u
n
lo

c
k
 (x

); 
 

 
 

 
 

<
a
b
ilita

z
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n
e
 in

te
rru

z
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n
i>
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d
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i c
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i c
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u
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s
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lu

s
io
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 w
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it e

 s
ig
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l 

  - II L
iv
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llo
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s
e
z
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n
i c
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h
e
: w

a
it(s

) e
 s

ig
n
a
l(s

)  

 
m

u
tu

a
 e

s
c
lu

s
io

n
e
 tra

m
ite

 lo
c
k
(x

) e
 u

n
lo

c
k
(x

) 

  - III L
iv

e
llo
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s
e
z
io

n
i c

ritic
h
e
: lo

c
k
(x
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n
lo

c
k
(x

) 

 
m

u
tu

a
 e

s
c
lu

s
io

n
e
 tra

m
ite
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a
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w
a
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s
t-a

n
d
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e
t) 
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E
s
e
m

p
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: P
ro

d
u

tto
re

-C
o

n
s
u

m
a
to
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 - B
u
ffe

r in
 g

ra
d
o
 d

i c
o
n
te

n
e
re

 N
 m

e
s
s
a
g
g
i, a

 c
u
i a

c
c
e
d
o
n
o
 il p

ro
c
e
s
s
o
 P

 in
 s

c
rittu

ra
 e

d
 il p

ro
c
e
s
s
o
 C

 in
 le

ttu
ra

: 

          - Il p
ro

d
u
tto

re
 n

o
n
 p

u
ò
 in

s
e
rire

  u
n
 m

e
s
s
a
g
g
io

 n
e
l b

u
ffe

r s
e
 q

u
e
s
to

 è
 p

ie
n
o
. 

- Il c
o
n
s
u
m

a
to

re
 n

o
n
 p

u
ò
 p

re
le

v
a
re

  u
n
 m

e
s
s
a
g
g
io

 d
a
l b

u
ffe

r s
e
 q

u
e
s
to

 è
 v

u
o
to

. 

- In
d
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a
n
d
o
 c

o
n
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d
 =
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u
m

e
ro

 d
e
i m

e
s
s
a
g
g
i d

e
p
o
s
ita

ti 
e
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 n
u
m

e
ro

 d
e
i m

e
s
s
a
g
g
i e

s
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N
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e
n
s
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n
e
 d

e
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u
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 d
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 d
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 d
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 d
is

p
o
n
ib

ile
" 

 
s
p
a
z
io

-d
is

p
  

v
a
lo

re
 in

iz
ia

le
 N
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b
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-d
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 m
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s
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p
a
z
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s
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n
a
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e
s
s
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p
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<

c
o
n
s
u
m

a
z
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n
e
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e
s
s
a
g
g
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>
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v
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v
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n
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n
a
 s

o
lu

z
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n
e
 s

im
m

e
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a
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o
n
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e
s
s
u
n
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ro
c
e
s
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 - P
 e
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 p

o
s
s
o
n
o
 o

p
e
ra

re
 in

 p
a
ra

lle
lo

 s
u
l b

u
ffe

r s
u
 m

e
s
s
a
g
g
i d

iv
e
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i.- P
 e

 C
 n

o
n
 p

o
s
s
o
n
o
 o

p
e
ra

re
 s

u
l m

e
d
e
s
im

o
 m

e
s
s
a
g
g
io
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in
d
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e
n
d
e
n
te

m
e
n
te

 d
a
lla

 s
u
a
 lu

n
g
h
e
z
z
a
. (P

 e
 C

 te
n
ta

n
o
 d

i a
c
c
e
d
e
re

 a
llo

 s
te

s
s
o
 m

e
s
s
a
g
g
io

 s
o
lo

 n
e
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 c
o
n
d
iz
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n
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ite
 d
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u
ffe

r 

p
ie

n
o
 e

 b
u
ffe

r v
u
o
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. In
 ta

li c
o
n
d
iz
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n
i u

n
o
 d

e
i d

u
e
 p

ro
c
e
s
s
i è

 b
lo

c
c
a
to

 d
a
lla

 w
a
it). 
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P
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itiv
e
 p

e
r lo

 s
c
a
m

b
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 d
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g
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i 
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e
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s
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g
g
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 s
i p

u
ò
 c

o
n
s
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e
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 c

o
s
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ito
 d

a
: o

rig
in

e
, d

e
s
tin

a
z
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n
e
, c

o
n
te

n
u
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p
e
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e
s
s
a
g
g
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  =
  

re
c
o
rd

  

 
 
 

 
 

 
 

o
rig

in
e
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...; 

 
 
 

 
 

 
 

d
e
s
tin

a
z
io

n
e
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...; 

 
 
 

 
 

 
 

c
o
n
te

n
u
to
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n
d
  

  - N
e
l c

a
s
o
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 s

e
m

p
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e
 s

i p
u
ò
 s

u
p
p
o
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 c
h
e
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d
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g
n
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c
e
s
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o
c
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 c
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d
a
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e
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e
s
s
a
g
g
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e
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i c
o
m

u
n
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a
z
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n
e
 u

s
a
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 d
a
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c
e
s
s
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o
n
o
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s
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n
d
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c
e
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o
v
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a
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e
s
s
a
g
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 p
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e
n
d
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s
s
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g
g
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 c
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d
a
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e
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n
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s
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g
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 d
a
lla

 c
o
d
a
 o

 s
o
s
p
e
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e
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c
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 d
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e
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a
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c
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s
s
o
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n
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c
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n
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n
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ò
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s
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e
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a
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u
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a
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s
c
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n
e
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iù
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n
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b
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o
d
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a
z
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n
e
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v
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n
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z
a
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S
is

te
m

i O
p
e
ra

tiv
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o
s
s
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s
o
 p

e
r in

te
ra

z
io

n
e
 P

ro
d
u
tto

ri-C
o
n
s
u
m

a
to

ri */ 

 ty
p
e
  IO

_
b
u
ffe

r =
 m

o
n
ito

r  

 
v
a
r   

b
u
ffe

r: b
lo

c
k
; in

u
s
e
: b

o
o
le

a
n
; 

 
 
 

fre
e
, lo

a
d
e
d
: c

o
n
d
itio

n
; 

  
p
ro

c
e
d
u
re

  e
n
try

  d
e
liv

e
r  (in

: b
lo

c
k
);  

 
 
b
e
g
in

  

 
 
 

if  in
u
s
e
  th

e
n
  fre

e
.w

a
it; 

 
 
 

b
u
ffe

r :=
 in

;  

 
 
 

in
u
s
e
 :=

 tru
e
;  

 
 
 

lo
a
d
e
d
.s
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n
a
l  

 
 
e
n
d
  

  
p
ro

c
e
d
u
re
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n
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v
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u
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c
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b
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if  n
o
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a
d
e
d
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a
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 b
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 :=
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n
d
  

  
b
e
g
in

   in
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 c
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 p
ro

c
e
s
s
  b

u
ffe

r_
c
o
n
tro

l;  

 
v
a
r  

in
p
u
tm

, o
u
tp

u
tm

: m
e
s
s
a
g
e
; 

 
 
 

d
a
ta

q
, re

a
d
y
q
: 

 
q
u
e
u
e
 o

f  m
e
s
s
a
g
e
; 

 re
p
e
a
t  fo

re
v
e
r  

 
re

c
e
iv

e
 (in

p
u
tm

);  

 
c
a
s
e
  in

p
u
tm

.c
o
n
te

n
ts

.ty
p
e
  o

f  

 
 
"d

a
ta

":  
if  <

c
i s

o
n
o
 m

e
s
s
a
g
g
i n

e
lla

 c
o
d
a
 re

a
d
y
q
>

  

 
 
 

 
th

e
n
   b

e
g
in

   

 
 
 

 
 

 
<

p
re

p
a
ra

 o
u
tp

u
tm

>
; 

 
 
 

 
 

 
s
e
n
d
 (o

u
tp

u
tm

)  

 
 
 

 
 

 e
n
d
; 

 
 
 

 
e
ls

e
  <

in
s
e
ris

c
i in

p
u
tm

 n
e
lla

 c
o
d
a
 d

a
ta

q
>

;  

 
 
"re

a
d
y
": 

if  <
c
i s

o
n
o
 m

e
s
s
a
g
g
i n

e
lla

 c
o
d
a
 d

a
ta

q
>

  

 
 
 

 
th

e
n
   b

e
g
in

   

 
 
 

 
 

 
<

p
re

p
a
ra

 o
u
tp

u
tm

>
; 

 
 
 

 
 

 
s
e
n
d
 (o

u
tp

u
tm

)  
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 e
n
d
; 

 
 
 

 
e
ls

e
  <

in
s
e
ris

c
i in

p
u
tm

 n
e
lla

 c
o
d
a
 re

a
d
y
q
>

;  

 
e
n
d
  c

a
s
e
   

e
n
d
   

 - N
o
ta

: ip
o
te

s
i d

i p
ro

d
u
tto

ri e
 c

o
n
s
u
m

a
to

ri in
d
is

tin
g
u
ib

ili (u
n
 m

e
s
s
a
g
g
io

 p
ro

d
o
tto

 p
u
ò
 e

s
s
e
re

 p
re

le
v
a
to

 d
a
 u

n
 q

u
a
ls

ia
s
i 

c
o
n
s
u
m

a
to

re
). 
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B
u

ffe
r d

i c
o

m
u

n
ic

a
z
io

n
e
 

  p
ro

c
e
s
s
  p

ro
d
_
i;  

 
v
a
r  

m
e
s
s
: 

m
e
s
s
a
g
e
; 

re
p
e
a
t  fo

re
v
e
r  

 
...  

 
<

p
ro

d
u
z
io

n
e
 in

fo
rm

a
z
io

n
e
>

;  

 
m

e
s
s
.c

o
n
te

n
ts

.ty
p
e
 :=

 "d
a
ta

";  
 

/* c
o
s
tru

z
io

n
e
 m

e
s
s
. */ 

 
m

e
s
s
.c

o
n
te

n
ts

.in
fo

 :=
 <

in
fo

rm
a
z
io

n
e
>

;  

 
m

e
s
s
.d

e
s
tin

a
tio

n
 :=

 b
u
ffe

r_
c
o
n
tro

l;  

 
s
e
n
d
 (m

e
s
s
);  

 
 

 
 

/*  <
<

----  */  

 
...  

e
n
d
  ;  

 p
ro

c
e
s
s
  c

o
n
s
_
j;  

 
v
a
r  

m
e
s
s
1
, m

e
s
s
2
: 

m
e
s
s
a
g
e
; 

re
p
e
a
t  fo

re
v
e
r  

 
...  

 
m

e
s
s
1
.c

o
n
te

n
ts

.ty
p
e
 :=

 "re
a
d
y
";  

 
m

e
s
s
1
.d

e
s
tin

a
tio

n
 :=

 b
u
ffe

r_
c
o
n
tro

l;  
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s
e
n
d
 (m

e
s
s
1
);  

 
 

 
 

/*  <
<

----  */  

 
re

c
e
iv

e
 (m

e
s
s
2
);   

 
 

 
/*  <

<
----  */  

 
<

e
s
tra

z
io

n
e
 e

 u
s
o
 in

fo
rm

a
z
io

n
e
>

; 

 
...  

e
n
d
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C
o

n
fro

n
to

 tra
 le

 d
u

e
 s

tru
ttu

re
 

- a
m

b
ie

n
te

 g
lo

b
a
le

: 

 

       - s
c
a
m

b
io

 d
i m

e
s
s
a
g
g
i:  

b
u

ffer_
co

n
tro

l

d
ataq

read
y
q

p
ro

d
u

tto
re

co
n

su
m

ato
re

in
p
u
tm

"d
ata"

in
p
u
tm

"read
y
"

co
d
a"receiv

e"

 

I/O
 b

u
ffer co

d
a m

u
tex

 

b
u
ffer 

free 

lo
ad

ed
 

P
ro

d
u
tto

re 
C

o
n
su

m
ato

re 

S
c
h

e
m

a
tiz

z
a

z
io

n
e
 d

e
lla

 s
tr

u
ttu

r
a

 

in
te

r
n

a
 d

e
l m

o
n

ito
r 
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O
s
s
e
rv

a
z
io

n
i 

  - S
in

c
ro

n
iz

za
zio

n
e
 tra

 p
ro

c
e
s
s
i a

ttra
v
e
rs

o
 s

c
a
m

b
io

 d
i m

e
s
s
a
g
g
i  

  
- I p

ro
c
e
s
s
i p

ro
d
u
tto

ri n
o
n
 s

o
n
o
 re

g
o
la

ti. P
u
ò
 n

a
s
c
e
re

 l'e
s
ig

e
n
z
a
 d

i u
n
 b

u
ffe

r illim
ita

to
 (c

o
d
a
 d

a
ta

q
).  

  
- N

e
ll'e

s
e
m

p
io

 p
re

c
e
d
e
n
te

 p
rim

a
 d

i in
v
ia

re
 u

n
 m

e
s
s
a
g
g
io

 d
i tip

o
 "d

a
ta

" il p
ro

c
e
s
s
o
 p

ro
d
u
tto

re
 p

u
ò
 in

v
ia

re
 u

n
 m

e
s
s
a
g
g
io

 

"re
a
d
y
_
to

_
s
e
n
d
" a

 b
u
ffe

r_
c
o
n
tro

l, c
h
e
 ris

p
o
n
d
e
rà

 "o
k
_
to

_
s
e
n
d
" s

e
 c

'é
 p

o
s
to

 n
e
lla

 c
o
d
a
. 

 - P
ro

te
zio

n
e
   

  
- C

h
i a

s
s
ic

u
ra

 c
h
e
 i p

ro
d
u
tto

ri ris
p
e
ttin

o
 il p

ro
to

c
o
llo

 d
e
fin

ito
?
 B

u
ffe

r_
c
o
n
tro

l p
o
tre

b
b
e
 rito

rn
a
re

 c
o
n
 "o

k
_
to

_
s
e
n
d
" u

n
a
 

c
h
ia

v
e
 d

i a
c
c
e
s
s
o
 p

e
r p

o
i e

s
e
g
u
ire

 u
n
a
 a

u
te

n
tic

a
zio

n
e
. 

  - R
id

u
zio

n
e
 d

e
l p

a
ra

lle
lis

m
o
   

  
- N

o
n
 é

 p
o
s
s
ib

ile
 l'a

c
c
e
s
s
o
 c

o
n
te

m
p
o
ra

n
e
o
 a

d
 u

n
a
 ris

o
rs

a
 d

a
 p

a
rte

 d
i p

iù
 p

ro
c
e
s
s
i. G

li a
c
c
e
s
s
i s

o
n
o
 s

e
q
u
e
n

zia
liz

za
ti 

d
a
l p

ro
c
e
s
s
o
 s

e
rv

ito
re

. T
a
lv

o
lta

 s
i p

u
ò
 o

v
v
ia

re
 a

l p
ro

b
le

m
a
 s

u
d
d
iv

id
e
n
d
o
 la

 ris
o
rs

a
 in

 p
iù

 ris
o
rs

e
 g

e
s
tite

 d
a
 p

ro
c
e
s
s
i 

d
iv

e
rs

i.  
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C
o

s
tru

tti lin
g

u
is

tic
i  

p
e
r il m

o
d

e
llo

 a
 s

c
a

m
b

io
 d

i m
e
s

s
a
g

g
i 

 - C
la

s
s
ific

a
z
io

n
e
: 

  
a
) d

e
s
ig

n
a

zio
n
e
  d

e
i p

ro
c
e
s
s
i s

o
rg

e
n
te

 e
 d

e
s
tin

a
ta

rio
 d

i o
g
n
i c

o
m

u
n
ic

a
z
io

n
e
  

 
 
 

- d
e
s
ig

n
a
z
io

n
e
 d

ire
tta

 o
 e

s
p
lic

ita
  

 
 
 

 
 

-- s
im

m
e
tric

a
  

 
 
 

 
 

-- a
s
im

m
e
tric

a
  

 
 
 

- d
e
s
ig

n
a
z
io

n
e
 in

d
ire

tta
 o

 g
lo

b
a
le

  

 
 
 

 
 

-- m
a
ilb

o
x
  

 
 
 

 
 

-- p
o
rte

 

  
b
) tip

o
 d

i s
in

c
ro

n
iz

z
a

zio
n
e
  tra

 i p
ro

c
e
s
s
i c

o
m

u
n
ic

a
n
ti   

 
 
 

- s
in

c
ro

n
a
  

 
 
 

- a
s
in

c
ro

n
a
  

  - C
a
ra

tte
ris

tic
h
e
 o

rto
g
o
n
a
li:  

 
le

 s
o
lu

z
io

n
i p

ro
p
o
s
te

 p
e
r a

)  e
  b

)  s
o
n
o
 tra

 lo
ro

 in
d
ip

e
n
d
e
n
ti  
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P
rim

itiv
e
 c

o
n

 d
e
s
ig

n
a
z
io

n
e
 e

s
p

lic
ita

 

   
s
e
n

d
  <

e
x
p
re

s
s
io

n
_
lis

t>
  to

  <
d
e
s
tin

a
tio

n
_
d
e
s
ig

n
a
to

r>
  

  
re

c
e
iv

e
  <

v
a
ria

b
le

_
lis

t>
  fro

m
  <

s
o
u
rc

e
_
d
e
s
ig

n
a
to

r>
  

 - L
'e

s
e
c
u
z
io

n
e
 d

e
lla

  s
e
n
d
  d

e
te

rm
in

a
 il c

o
n
te

n
u
to

 d
e
l m

e
s
s
a
g
g
io

 m
e
d
ia

n
te

 la
 v

a
lu

ta
z
io

n
e
 d

e
lle

 e
s
p
re

s
s
io

n
i in

 

<
e
x
p
re

s
s
io

n
_
lis

t>
. 

 - <
d
e
s
tin

a
tio

n
_
d
e
s
ig

n
a
to

r>
 d

à
 a

l p
ro

g
ra

m
m

a
to

re
 il c

o
n
tro

llo
 s

u
 d

o
v
e
 in

v
ia

re
 il m

e
s
s
a
g
g
io

.  

 - L
'e

s
e
c
u
z
io

n
e
 d

e
lla

  re
c
e
iv

e
  d

e
te

rm
in

a
 l'a

s
s
e
g
n
a
m

e
n
to

 d
e
i v

a
lo

ri c
o
n
te

n
u
ti n

e
l m

e
s
s
a
g
g
io

 a
lle

 v
a
ria

b
ili in

 <
v
a
ria

b
le

_
lis

t>
, e

 

la
 s

u
c
c
e
s
s
iv

a
 d

is
tru

z
io

n
e
 d

e
l m

e
s
s
a
g
g
io

.  

 - <
s
o
u
rc

e
_
d
e
s
ig

n
a
to

r>
 d

à
 a

l p
ro

g
ra

m
m

a
to

re
 il c

o
n
tro

llo
 s

u
ll'o

rig
in

e
 d

e
i m

e
s
s
a
g
g
i.  
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D
e
s
ig

n
a
z
io

n
e
 e

s
p

lic
ita

 

  - L
a
 c

o
p
p
ia

  
(<

d
e
s
tin

a
tio

n
_
d
e
s
ig

n
a
to

r>
, <

s
o
u
rc

e
_
d
e
s
ig

n
a
to

r>
)  

 
d
e
fin

is
c
e
 u

n
 c

a
n
a
le

 d
i c

o
m

u
n
ic

a
zio

n
e
.  

 - S
c
h
e
m

a
 s

im
m

e
tric

o
  

 
I p

ro
c
e
s
s
i s

i n
o
m

in
a
n
o
 e

s
p
lic

ita
m

e
n
te

   (d
ire

c
t n

a
m

in
g
)  l'u

n
 l'a

ltro
:  

  
 
 

s
e
n
d
   m

e
s
s
a
g
e
  to

  P
2
 

 
 
 

re
c
e
iv

e
   m

e
s
s
a
g
e
  fro

m
  P

1
 

  - P
1
 in

v
ia

 u
n
 m

e
s
s
a
g
g
io

 c
h
e
 p

u
ò
 e

s
s
e
re

 ric
e
v
u
to

 s
o
lo

 d
a
 P

2
 

- P
2
 ric

e
v
e
 u

n
 m

e
s
s
a
g
g
io

 c
h
e
 p

u
ò
 p

ro
v
e
n
ire

 s
o
lo

 d
a
 P

1
  

 - S
e
m

p
lic

e
 d

a
 im

p
le

m
e
n
ta

re
 e

 d
a
 u

tiliz
z
a
re

: u
n
 p

ro
c
e
s
s
o
 p

u
ò
 c

o
n
tro

lla
re

 in
 m

a
n
ie

ra
 s

e
le

ttiv
a
 g

li in
te

rv
a
lli d

i te
m

p
o
 in

 c
u
i 

ric
e
v
e
 m

e
s
s
a
g
g
i d

a
g
li a

ltri p
ro

c
e
s
s
i. 

 - E
' u

s
a
to

 n
e
i m

o
d
e
lli d

e
l tip

o
 p

ip
e
lin

e
:  c

o
lle

z
io

n
e
 d

i p
ro

c
e
s
s
i c

o
n
c
o
rre

n
ti in

 c
u
i l'o

u
tp

u
t d

i u
n
 p

ro
c
e
s
s
o
 c

o
s
titu

is
c
e
 l'in

p
u
t d

i 

u
n
 a

ltro
. Il s

is
te

m
a
 é

 c
o
n
c
e
p
ito

 in
 te

rm
in

i d
i flu

s
s
o
 d

i in
fo

rm
a

zio
n
e
.  
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D
ire

c
t n

a
m

in
g

 - e
s
e
m

p
io

 

 - E
la

b
o
ra

z
io

n
e
 b

a
tc

h
 m

e
d
ia

n
te

 s
c
a
m

b
io

 d
i m

e
s
s
a
g
g
i. E

s
e
m

p
io

 d
i s

is
te

m
a
 a

 p
a
ra

d
ig

m
a
 p

ip
e
lin

e
. 

 p
ro

c
e
s
s
  re

a
d
e
r;  

 
v
a
r   

c
a
rd

: c
a
rd

im
a
g
e
; 

 
lo

o
p
  

 
 
 

<
re

a
d
 c

a
rd

 fro
m

 c
a
rd

re
a
d
e
r>

;  

 
 
 

s
e
n
d
  c

a
rd

  to
  e

x
e
c
u
te

r 

 
e
n
d
   

e
n
d
;  

p
ro

c
e
s
s
  e

x
e
c
u
te

r;  

 
v
a
r   

c
a
rd

: c
a
rd

im
a
g
e
;   lin

e
: lin

e
im

a
g
e
; 

 
lo

o
p
  

 
 
 

re
c
e
iv

e
  c

a
rd

  fro
m

  re
a
d
e
r; 

 
 
 

<
p
ro

c
e
s
s
 c

a
rd

 a
n
d
 g

e
n
e
ra

te
 lin

e
>

; 

 
 
 

s
e
n
d
  lin

e
  to

  p
rin

te
r 

 
e
n
d
   

e
n
d
;  

p
ro

c
e
s
s
  p

rin
te

r;  

S
is

O
p

. A
 –

 T
e

o
ria

 3
 

4
2

 

 
v
a
r   

lin
e
: lin

e
im

a
g
e
; 

 
lo

o
p
  

 
 
 

re
c
e
iv

e
  lin

e
  fro

m
  e

x
e
c
u
te

r; 

 
 
 

<
p
rin

t lin
e
 o

n
 lin

e
 p

rin
te

r>
 

 
e
n
d
   

e
n
d
;  
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D
ire

c
t n

a
m

in
g

: S
c
h

e
m

a
 a

s
im

m
e
tric

o
 

  - Il m
itte

n
te

 n
o
m

in
a
 e

s
p
lic

ita
m

e
n
te

  il d
e
s
tin

a
ta

rio
, m

e
n
tre

 q
u
e
s
ti, a

l c
o
n
tra

rio
, n

o
n
 e

s
p
rim

e
  il n

o
m

e
 d

e
l p

ro
c
e
s
s
o
 c

o
n
 c

u
i 

d
e
s
id

e
ra

 c
o
m

u
n
ic

a
re

. (V
e
d
i e

s
e
m

p
io

 "b
u
ffe

r_
c
o
n
tro

l".) 

  - N
o
ta

z
io

n
e
:  

 
 
 

 
s
e
n
d
  <

m
e
s
s
a
g
e
>

  to
  P

2
 

 
 
 

 
p
ro

c
e
s
s
_
id

 :=
 re

c
e
iv

e
  <

m
e
s
s
a
g
e
>

  

  
o
p
p
u
re

:  

 
 
 

 
s
e
n
d
  (P

2
, m

e
s
s
a
g
e
) 

 
 
 

 
re

c
e
iv

e
  (p

ro
c
e
s
s
_
id

, m
e
s
s
a
g
e
)  

 - In
  p

ro
c
e
s
s
_
id

  il ric
e
v
e
n
te

 d
is

p
o
n
e
 d

e
ll'id

e
n
tità

 d
e
l m

itte
n
te

  p
e
r l'e

v
e
n
tu

a
le

 m
e
s
s
a
g
g
io

 d
i ris

p
o
s
ta

.  

  - L
a
 d

e
s
ig

n
a
z
io

n
e
 a

s
im

m
e
tric

a
 fa

c
ilita

 la
 o

rg
a
n
iz

z
a
z
io

n
e
 d

e
lla

 in
te

ra
z
io

n
e
 tra

 p
ro

c
e
s
s
i s

e
c
o
n
d
o
 il p

a
ra

d
ig

m
a
 C

lie
n
te

-

S
e
rv

ito
re

,  in
 c

u
i u

n
 p

ro
c
e
s
s
o
 g

e
s
to

re
 d

i u
n
a
 ris

o
rs

a
 (s

e
rv

ito
re

) ric
e
v
e
 ric

h
ie

s
te

 d
a
 p

iù
 p

ro
c
e
s
s
i c

lie
n
te

.  
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M
o

d
e
llo

 C
lie

n
te

-S
e
rv

ito
re

  

  - C
o
rris

p
o
n
d
e
 a

ll'u
s
o
 d

i u
n
 p

ro
c
e
s
s
o
 c

o
m

e
 g

e
s
to

re
 d

i u
n
a
 ris

o
rs

a
.  

  
 
 

P
i (c

lie
n
te

)  
 

 
P

j (s
e
rv

ito
re

)  

  
 
 

... 
 

 
 

 
 

... 

 
 
 

s
e
n
d
  <

ric
h
ie

s
ta

>
; 

 
 

re
c
e
iv

e
  <

ric
h
ie

s
ta

>
; 

 
 
 

re
c
e
iv

e
  <

ris
u
lta

to
>

; 
 

 
<

e
s
e
c
u
z
io

n
e
>

; 

 
 
 

... 
 

 
 

 
 

s
e
n
d
  <

ris
u
lta

to
>

; 

 
 
 

 
 

 
 

 
 

... 

- S
c
h
e
m

a
  d

a
-m

o
lti-a

-u
n
o
 : 

 
I p

ro
c
e
s
s
i c

lie
n
te

 s
p
e
c
ific

a
n
o
  il d

e
s
tin

a
ta

rio
  d

e
lle

 lo
ro

 ric
h
ie

s
te

. Il p
ro

c
e
s
s
o
 s

e
rv

ito
re

 é
 p

ro
n
to

 a
 ric

e
v
e
re

 m
e
s
s
a
g
g
i d

a
 

q
u
a
lu

n
q
u
e
 c

lie
n
te

. 

 - S
c
h
e
m

a
  d

a
-u

n
o
-a

-m
o
lti  o

  d
a
-m

o
lti-a

-m
o
lti : 

 
I p

ro
c
e
s
s
i c

lie
n
te

 in
v
ia

n
o
 ric

h
ie

s
te

 n
o
n
 a

d
 u

n
 p

a
rtic

o
la

re
 s

e
rv

ito
re

, m
a
 a

d
 u

n
o
 q

u
a
lu

n
q
u
e
 s

c
e
lto

 tra
 u

n
 in

s
ie

m
e
 d

i 

s
e
rv

ito
ri e

q
u
iv

a
le

n
ti. 

 
E

' d
i d

iffic
ile

 re
a
liz

z
a
z
io

n
e
 c

o
n
 d

e
s
ig

n
a
z
io

n
e
 e

s
p
lic

ita
. R

ic
h
ie

d
e
 d

i p
a
s
s
a
re

 a
d
 u

n
a
 d

e
s
ig

n
a

zio
n
e
 in

d
ire

tta
  o

 g
lo

b
a
le

  

(m
a
ilb

o
x
). 
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M
o

d
e
llo

 c
lie

n
t-s

e
rv

e
r  e

 n
a
m

in
g

 

  - Il d
ire

c
t n

a
m

in
g
 é

 in
 g

e
n
e
ra

le
 p

o
c
o
 a

d
a
tto

 a
l m

o
d
e
llo

 c
lie

n
t-s

e
rv

e
r. 

 - In
 p

re
s
e
n
z
a
 d

i p
iù

 c
lie

n
ti  la

 re
c
e
iv

e
  d

i u
n
 s

e
rv

ito
re

 d
o
v
re

b
b
e
 c

o
n
s
e
n
tire

 la
 ric

e
z
io

n
e
 d

i u
n
 m

e
s
s
a
g
g
io

 d
a
 u

n
 q

u
a
ls

ia
s
i 

c
lie

n
te

. N
e
l c

a
s
o
 d

i d
e
s
ig

n
a
z
io

n
e
 e

s
p
lic

ita
 s

im
m

e
tric

a
 s

a
re

b
b
e
 n

e
c
e
s
s
a
ria

 a
lm

e
n
o
 u

n
a
 re

c
e
iv

e
  p

e
r o

g
n
i c

lie
n
te

.  

 - In
 p

re
s
e
n
z
a
 d

i p
iù

 s
e
rv

ito
ri e

q
u
iv

a
le

n
ti  la

 s
e
n
d
  d

i u
n
 c

lie
n
te

 d
o
v
re

b
b
e
 p

ro
d
u
rre

 u
n
 m

e
s
s
a
g
g
io

 c
h
e
 p

o
s
s
a
 e

s
s
e
re

 ric
e
v
u
to

 

d
a
 u

n
 q

u
a
ls

ia
s
i s

e
rv

ito
re

.  

  - O
c
c
o
rre

 u
n
o
 s

c
h
e
m

a
 p

iù
 s

o
fis

tic
a
to

 p
e
r la

 d
e
fin

iz
io

n
e
 d

e
i c

a
n
a
li d

i c
o
m

u
n
ic

a
z
io

n
e
: d

e
s
ig

n
a

zio
n

e
 g

lo
b
a
le

  o
 in

d
ire

tta
.  F

a
 

u
s
o
 d

i n
o
m

i g
lo

b
a
li d

e
tti  m

a
ilb

o
x
.  
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D
e
s
ig

n
a
z
io

n
e
 g

lo
b

a
le

 

  - U
n
a
 m

a
ilb

o
x
  p

u
ò
 a

p
p
a
rire

 c
o
m

e
 <

d
e
s
tin

a
tio

n
_
d
e
s
ig

n
a
to

r>
 o

 c
o
m

e
 <

s
o
u
rc

e
_
d
e
s
ig

n
a
to

r>
 n

e
lle

 is
tru

z
io

n
i d

i s
e
n
d
  e

 re
c
e
iv

e
  

d
i q

u
a
lu

n
q
u
e
 p

ro
c
e
s
s
o
.  

 - I m
e
s
s
a
g
g
i in

v
ia

ti a
d
 u

n
a
 s

p
e
c
ific

a
 m

a
ilb

o
x
 p

o
s
s
o
n
o
 e

s
s
e
re

 ric
e
v
u
ti d

a
 q

u
a
ls

ia
s
i p

ro
c
e
s
s
o
  c

h
e
 e

ffe
ttu

i u
n
a
 re

c
e
iv

e
  

d
e
s
ig

n
a
n
d
o
 ta

le
 m

a
ilb

o
x
.  

 - N
o
ta

z
io

n
e
:  

 
 
 

 
s
e
n
d
   m

e
s
s
a
g
e
  to

  A
_
m

b
o
x
 

 
 
 

 
p
ro

c
e
s
s
_
id

 :=
 re

c
e
iv

e
   m

e
s
s
a
g
e
  fro

m
  A

_
m

b
o
x
 

  
o
p
p
u
re

: 

 
 
 

 
s
e
n
d
  (A

-m
b
o
x
, m

e
s
s
a
g
e
) 

 
 
 

 
re

c
e
iv

e
  (A

-m
b
o
x
, m

e
s
s
a
g
e
)  

 - I p
ro

c
e
s
s
i p

o
s
s
o
n
o
 s

e
le

zio
n
a
re

 i tip
i d

i m
e
s
s
a
g
g
io

  c
h
e
 d

e
s
id

e
ra

n
o
 ric

e
v
e
re

 e
ffe

ttu
a
n
d
o
 re

c
e
iv

e
  s

u
lle

 m
a
ilb

o
x
 o

p
p
o
rtu

n
e
.  
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U
s
o

 d
e
lle

 m
a
ilb

o
x
 

  - L
a
 m

a
ilb

o
x
 c

o
n
s
e
n
te

 in
 m

o
d
o
 im

m
e
d
ia

to
 la

 p
ro

g
ra

m
m

a
z
io

n
e
 d

e
lle

 in
te

ra
z
io

n
i c

lie
n
te

-s
e
rv

ito
re

 a
n
c
h
e
 n

e
l c

a
s
o
 d

a
-m

o
lti-a

-

m
o
lti.  I c

lie
n
ti e

s
e
g
u
o
n
o
 u

n
a
 s

e
n
d
  s

u
lla

 m
a
ilb

o
x
 a

s
s
o
c
ia

ta
 a

l s
e
rv

iz
io

, i s
e
rv

ito
ri u

n
a
 re

c
e
iv

e
.  

 - C
'é

 u
n
a
 a

n
a
lo

g
ia

 c
o
n
 il c

a
s
o
 d

e
lla

 m
a
ilb

o
x
  in

 a
m

b
ie

n
te

 a
 m

e
m

o
ria

 c
o
m

u
n
e
, in

 c
u
i p

u
re

 n
o
n
 é

 s
p
e
c
ific

a
ta

 l'id
e
n
tità

 d
e
l 

p
a
rtic

o
la

re
 s

e
rv

ito
re

.  

  - L
'im

p
le

m
e
n
ta

z
io

n
e
 d

e
lle

 m
a
ilb

o
x
 in

 a
m

b
ie

n
te

 d
is

trib
u
ito

 p
re

s
e
n
ta

 p
ro

b
le

m
i d

i n
a
tu

ra
 re

a
liz

za
tiv

a
. Il s

u
p
p
o
rto

 a
 te

m
p
o
 d

i 

e
s
e
c
u

zio
n
e
  d

e
l lin

g
u
a
g
g
io

 d
e
v
e
 g

a
ra

n
tire

 c
h
e
:  

  
- u

n
 m

e
s
s
a
g
g
io

 d
i ric

h
ie

s
ta

 in
d
iriz

z
a
to

 a
d
 u

n
a
 m

a
ilb

o
x
 é

 in
v
ia

to
 a

 tu
tti i p

ro
c
e
s
s
i   c

h
e
 p

o
s
s
o
n
o
 e

s
e
g
u
ire

 u
n
a
 re

c
e
iv

e
  s

u
 

d
i e

s
s
a
; 

 
- n

o
n
 a

p
p
e
n
a
 il m

e
s
s
a
g
g
io

 é
 ric

e
v
u
to

 d
a
 u

n
 p

ro
c
e
s
s
o
, e

s
s
o
 n

o
n
 é

 p
iù

 d
is

p
o
n
ib

ile
 p

e
r tu

tti g
li a

ltri s
e
rv

ito
ri.  
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P
o

rte
 

  - S
o
n
o
 m

a
ilb

o
x
 il c

u
i n

o
m

e
 p

u
ò
 c

o
m

p
a
rire

 s
o
la

m
e
n
te

 in
 u

n
 p

ro
c
e
s
s
o
  c

o
m

e
 <

s
o
u
rc

e
-d

e
s
ig

n
a
to

r>
 in

 u
n
o
 s

ta
te

m
e
n
t d

i 

re
c
e
iv

e
.  

 - S
o
n
o
 d

i re
a
liz

za
zio

n
e
 p

iù
 s

e
m

p
lic

e
  d

e
lle

 m
a
ilb

o
x
: 

 
tu

tte
 le

 re
c
e
iv

e
  c

h
e
 in

d
ic

a
n
o
 u

n
a
 p

o
rta

 c
o
m

p
a
io

n
o
 in

 u
n
 s

o
lo

 p
ro

c
e
s
s
o
.  

 - F
o
rn

is
c
o
n
o
 u

n
a
 s

o
lu

z
io

n
e
 a

l p
ro

b
le

m
a
  "p

iù
 c

lie
n
ti - u

n
 s

o
lo

 s
e
rv

ito
re

" (m
a
 n

o
n
 a

 q
u
e
llo

 "p
iù

 c
lie

n
ti - p

iù
 s

e
rv

ito
ri"). 

  - U
n
 p

ro
c
e
s
s
o
 p

u
ò
 s

e
le

zio
n
a
re

 i m
e
s
s
a
g
g
i  c

h
e
 d

e
s
id

e
ra

 ric
e
v
e
re

 a
ttra

v
e
rs

o
 l'u

s
o
 d

i p
o
rte

 d
is

tin
te

.   

 - S
e
 u

n
 p

ro
c
e
s
s
o
 e

ffe
ttu

a
 re

c
e
iv

e
  s

u
 u

n
a
 s

o
la

 p
o
rta

, lo
 s

c
h
e
m

a
 d

i d
e
s
ig

n
a
z
io

n
e
 é

 lo
g
ic

a
m

e
n
te

 e
q
u
iv

a
le

n
te

 a
d
 u

n
 d

ire
c
t 

n
a
m

in
g
 a

s
im

m
e
tric

o
, a

 m
e
n
o
 d

i a
s
p
e
tti d

i m
o
d
u
la

rità
 e

 fle
s
s
ib

ilità
.  
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N
a
m

in
g

  

  - d
ire

c
t n

a
m

in
g
  

 
-->

  
 

c
o
m

u
n
ic

a
z
io

n
e
  

o
n
e
 to

 o
n
e
  

- p
o
rt n

a
m

in
g
  

 
-->

 
 

c
o
m

u
n
ic

a
z
io

n
e
  

m
a
n
y
 to

 o
n
e
  

- g
lo

b
a
l n

a
m

in
g
   

-->
 

 
c
o
m

u
n
ic

a
z
io

n
e
 

m
a
n
y
 to

 m
a
n
y
  

 - Il g
lo

b
a
l n

a
m

in
g
 é

 il c
a
s
o
 p

iù
 g

e
n
e
ra

le
. G

li a
ltri d

u
e
 s

c
h
e
m

i lim
ita

n
o
 i tip

i d
i in

te
ra

zio
n
e
 d

ire
tta

m
e
n
te

 p
ro

g
ra

m
m

a
b
ili   m

a
 

s
o
n
o
 p

iù
 s

e
m

p
lic

i d
a
 im

p
le

m
e
n
ta

re
.  

  - L
a
 d

e
s
ig

n
a
z
io

n
e
 d

e
i c

a
n
a
li p

u
ò
 a

v
v
e
n

ire
 s

ta
tic

a
m

e
n
te

, a
 te

m
p
o
 d

i c
o
m

p
ila

z
io

n
e
, o

 d
in

a
m

ic
a
m

e
n
te

, a
 te

m
p
o
 d

i e
s
e
c
u
z
io

n
e
.  

 - N
a
m

in
g
 s

ta
tic

o
: 

 
- im

p
e
d
is

c
e
 a

d
 u

n
 p

ro
g
ra

m
m

a
 d

i c
o
m

u
n
ic

a
re

 tra
m

ite
 c

a
n
a
li n

o
n
 n

o
ti a

 te
m

p
o
 d

i c
o
m

p
ila

z
io

n
e
; n

e
 lim

ita
 le

 c
a
p
a
c
ità

 d
i 

s
o
p
ra

v
v
iv

e
n
z
a
 in

 u
n
 a

m
b
ie

n
te

 d
in

a
m

ic
o
.  

 
- il p

o
te

n
zia

le
  a

c
c
e
s
s
o
 d

i u
n
 p

ro
g
ra

m
m

a
 a

d
 u

n
 c

a
n
a
le

 d
e
v
e
 e

s
s
e
re

 a
s
s
ic

u
ra

to
 fin

 d
a
ll'in

iz
io

, e
 c

io
è
 p

e
rm

a
n
e
n
te

m
e
n
te

.   

 - N
a
m

in
g
 d

in
a
m

ic
o
: 

 
- u

n
o
 s

c
h
e
m

a
 s

ta
tic

o
 d

i b
a
s
e
 d

i d
e
s
ig

n
a
z
io

n
e
 d

e
i c

a
n
a
li v

ie
n
e
 a

rric
c
h
ito

 m
e
d
ia

n
te

 v
a
ria

b
ili p

e
r la

 d
e
s
ig

n
a
z
io

n
e
 d

i 

s
o
rg

e
n
te

 o
 d

e
s
tin

a
z
io

n
e
.  
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S
in
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ro
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iz

z
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z
io

n
e
 

  - S
e
n
d
  a

s
in

c
ro

n
a
 

- S
e
n
d
  s

in
c
ro

n
a
  ("re

n
d
e
z
-v

o
u
s
" s

e
m

p
lic

e
) 

- S
e
n
d
  d

i tip
o
 "c

h
ia

m
a
ta

 a
 p

ro
c
e
d
u
ra

 re
m

o
ta

"   ("re
n
d
e
z
-v

o
u
s
" e

s
te

s
o
)  

  - R
e
c
e
iv

e
  s

in
c
ro

n
a
  

- R
e
c
e
iv

e
  a

s
in

c
ro

n
a
 e

 In
te

rro
g
a
z
io

n
e
 d

e
llo

 s
ta

to
 d

i u
n
 c

a
n
a
le
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S
e
n

d
 a

s
in

c
ro

n
a
 

  - Il p
ro

c
e
s
s
o
 m

itte
n
te

 c
o
n
tin

u
a
 la

 s
u
a
 e

s
e
c
u

zio
n
e
  im

m
e
d
ia

ta
m

e
n
te

 d
o
p
o
 c

h
e
 il m

e
s
s
a
g
g
io

 é
 s

ta
to

 in
v
ia

to
.  

 - Il m
e
s
s
a
g
g
io

 ric
e
v
u
to

 c
o
n
tie

n
e
 in

fo
rm

a
z
io

n
i c

h
e
 n

o
n
 p

o
s
s
o
n
o
 e

s
s
e
re

 a
s
s
o
c
ia

te
 a

llo
 s

ta
to

 a
ttu

a
le

 d
e
l m

itte
n
te

.  (D
iffic

o
ltà

 d
i 

v
e
rific

a
 d

e
i p

ro
g
ra

m
m

i).  

 - L
'in

te
ra

z
io

n
e
 v

ie
n
e
 d

e
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ita
 c

o
m

e
 s

c
a
m

b
io

 d
i m

e
s
s
a
g
g
i a

s
in

c
ro

n
o
.  

 - P
e
r la

 m
e
m

o
riz

z
a
z
io

n
e
 d

e
i m

e
s
s
a
g
g
i il s

u
p
p
o
rto

 d
e
l lin

g
u
a
g
g
io

 d
e
v
e
 m

e
tte

re
 a

 d
is

p
o
s
iz
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n
e
 u

n
a
 c

o
d
a
 in

 in
g
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s
s
o
 a

d
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g
n
i 

p
ro

c
e
s
s
o
  n

e
l c

a
s
o
 d

i d
ire

c
t n

a
m

in
g
, e

d
 u

n
a
 c

o
d
a
 in

 in
g
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s
s
o
 a

d
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g
n
i p

o
rta
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 m

a
ilb

o
x
  n

e
l c

a
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o
 d

i g
lo

b
a
l n

a
m
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in
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ro

n
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  - In
 a

n
a
lo
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ia

 c
o
n
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e
c
c
a
n
is
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o
 s

e
m

a
fo
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o
, la

 s
e
n
d
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s
in
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ro

n
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 c
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ra
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ta
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s
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i u
s
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  (i c

o
s
tru

tti d
i p

iù
 a

lto
 liv

e
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o
s
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o
n
o
 e

s
s
e
re

 re
a
liz

z
a
ti m

e
d
ia

n
te

 s
e
n
d
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s
in

c
ro

n
e
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- c
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n
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s
p
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s
s
iv

a
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ic

h
ie

d
e
 a
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e
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 re
a
liz

z
a
tiv

o
 u

n
 b

u
ffe

r d
i c

a
p
a
c
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ta
. S

i p
u
ò
 o

v
v
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 m

o
d
ific

a
n
d
o
n
e
 la

 s
e
m

a
n
tic
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a
) u

n
 p

ro
c
e
s
s
o
 m

itte
n
te

 s
i b

lo
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