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pb : Which kind of communication ?

P ->m-Q

* Ether
umless full bounded

② send is alwaysmette /unsounded
② receive is possible (if there ore messages

③ no order guarantee

*buffer I bounded

①,

③ order of messages is maintained

A shared memory

② sending - weiting to memory

② receiving - reading from memory

③ no order guarantee
:

Lea :
no distinction between

-> active emtities rogents

-> possive / medium
P
-

EVERUTHING IS A PROCESS ↑ 11 --.



PROCESS : interacting through synchromous message passing

STRUCTURE :

a P . c
-

name

·
- interface I port , chommel)

BEHAVIOUR : CCS program

- structure
- interactions

Emple : Computer scientist

pub . C · Coffee
⑧

Coim

Syntax ofs

* Inaction (milf

O dead lock

* Action prefixing

given a chammel coin
, coffee

Tim
.

O

coffee .
O

im
. Coffee .

O

pub .

Join
. Coffee .

O

in general , given a channel c and procen
I

c
.
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.
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↑ Process Constants

-

Break& coin
· Coffee. O

Clock Fick
.

Clock

CM Ef coim offe .

CM

ub .

Jan
· Coffee .S

* Non deterministic Choice

given proces P
, Q one construct P + Q

CTM coin. 1 offe.TM + Fea
.

CTM

Tref
win

.
/uffeetto) .

CTR Not I THE Th ↓
· is not sequental

composition

CTM' If coin
. Coffe. TM' + cam .

Fea
.
CTM"

Qu Qu
⑪Vi ①

CTM N CTMI

same sequences of interactions /same traces

EXERCISE : Brakem Clock

it emits a tick and there it cam stop after any number of ticks

Clack #f Fick
.
Clock

BC ef tick
.
(BC + o BC + On BC

BCf
tick .

BC + tick
.
O



EXERCISE : Failing coffee machine

CM cim . coffee . CM

- can get a cain and provide mothing
-> at any moment ,

can fail emitting a Fal message
BCM · wim. Sffe .

BCM + Fol .

O + BCM I + Fal .

o

2 ?
BCM cin

. offer .
BCM + cin . BCM + Fail

.

O

* Parallel Composition

given two processes P
,
Q you can consider PIQ

cr coinoffe .

CM C5=b
.
Gin

. Coffee .

(
- ~

CM
coim cam S .
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* RESTRICTION

/ CM/ (5) Gcoim , coffeed

CM ·S
pub

⑧

-
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* Relabelling
Choc ef coimhoc

.

CHOC

chips f cam . chips . Chips

:

&
VM f coim .

Item
.

VM camo
COM Item choc
· VM-

cro = VM/ VMEchoc/tem

CHIPS = VM Schips

A BEHAVIOUR

Focus on interactions

-> state transitions

- > triggered by communications (Send/receive (

P comy pl

C5=b
. COL CM =

cam -
CM1

(51=m .
(52 CM1=ffee . CM

c52 = Coffee . C

Com

b Tam
CS 951 - [S2 CM

*

CM1

- [

coffee Coffee

CsICM

in
↓ pot

&
[51 - CM ↑ C52/ CM1

↑

invisible action /silent action



System "Office"

C5=b
. COL CM =

cam -
CM1

(51=m .
(52 CM1=ffee . CM

c52 = Coffee . C

off = (s)(m) L L = /cam ,
coffeel

Spec = pub. Spec

-Off
Lott

↓b ↓ pub

(52/ CM) - L b
...

E Spec * Off
↓ ↑

(252/CM1) IL implementation

We need

"syntax

-> operational behaviour

->

program equivalence

-> verification algorithms and tools


