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Calculus of Communicating Systems (CCS
,
Milmer o

Alea : set of processes

(
- executing in parallel
- interaction /communication

-

: Which kind of communication ?pl

-P medium
Q

- ther :

bounded

-④ send is always possible (umbounded)

② receive is possible if a mesrage is available (destructive(

③ no order guarantee

-offer

① as before (bounded ? (

③ order of messages is preserved

- shored memory

① vend mo weite

② receive -> read

③ order : no guarantee

i

La : no distinction between

-> active entities -a agents
->

possive - -> medium



slogan : everything is a process

Vel--
1 BUFFER

Processes : communicating via synchromous interactions
(handshakey

STRUCTURE name

P
⑳

b
interface (ports ,

chammels)

Example : Computer scientist

coffee un publications

pub· CS · Coffee
.

Coim

Behaviour-> CC program

- structure
- interaction

Syntox of CCs programs

↑ Inaction (mill

O deadlock

* Action prefixing

given a channel (coim , coffee -... (

-

Coll . O

coffee. O

con
. Coffee . O



im general given an action (imput /output chommel) d

2
.

P

* Proces constant

def
Break = in . Coffee. O

Clock
f Tick

. Clack

def
CM I coin. Toffee .

CM

* Non Determinidic Choice

given processes 9 and Q P + Q

def
CTM = coin

. (cotte .
CTM + Fea

.
CTM ↑

(equivalent ?
CTM' coim

. Coffee .

CTM' + com
.

Fear .
CTM

different behaviour ! CTM

O

CTM
Daf
⑭

Exercise : Broken Clock

It surely emito on tick
,
then it can stop at any time

Clock = Tick
.
Clock

BC = Eck
.

(BC + 04 BC + 0 = BC

⑭

BC = Tick . BC + Eck
. O OK



ise : CM = com . Coffe . CM

failing machine

-> car imput a coin without providing coffee

-> at
any time

it con farl emitting signal Fail

-BCM =

coin .

BCM + coim . Toffee . BCM + coim
.
Fall . O

+ cam
. Toffee . Fall. o + fall. . O-

OT equivalent ?
--

BCM = Fall
.

O + cim (BCM + Toffee .

BCM)

* Parallel Composition

CM = com . Toffee .
CM Co = Tub .

Com
. Coffee .

Co

↑ ↑

CM .

Com Com
⑳ CE ·

pub

. ·

Coffee coffee

[MCE cam

·· · pub

·

coffee

* Restriction

(cm/ (5) - Gaim , coffeed

CM . · [8 ·
pub

. ·

[MCE cam

... · pub

Coffee



* beling
auf

CHOC = coim
.

Choc
.
CHOC

CHIPS
f
coim. hips . CHIPS

i

VM f cam. m
.

VM

= un /chete A
Item

CHOC
cam

com
· VM·

Choc

CHIPS I verchi tem

* Behaviour

processes will perform

-> state tromations

-> determined by communications

= Tuboez = Comee
CS2 = coffee .

Co

Cam Cam
C

Tub
+ cos

m

X C62 c -x CM1
M

M

FeeCo

coffee

CM) Co

↓ Feb
T

CM I Cos - CM1/C62

↑ t
com/con ?

invisible

silent action



= Tuboez CM = Com .
CM1

cM1 = cofee .

CM

CS2 = coffee .
Co

Cam Cam
C

Tub
+ cos

m

X C62 c -x CM1
M

M

te
coffee

Office = (51CM) incoffee
L

Office Spec = pit. Spec

↓ pub -Tub
(61/cm) L

Tdo Spec s off

implementalon
((62/cm)IL T T

specification

We need to define rigorously :

-> syetox
-> operational behaviour

->

program equivalence

-> verification algorithms and tools


