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m
unicating System

s



Sequenziale vs Concorrente



Esem
pio

•
C

onsideriam
o un program

m
a con 2 thread  che stam

pano le 
sequenze di 3 lettere abc e xyz rispettivam

ente.
1. #include <pthread.h>
2. #include <stdio.h>
3. void * tf1()
4. {
5. printf("x");
6. printf("y");
7. printf("z");
8. return NULL;
9. }
10. void * tf2()
11. {
12. printf("a");
13. printf("b");
14. printf("c");
15. return NULL;
16. }
17. int m

ain(void)
18. {
19. pthread_t tID1;
20. pthread_t tID2;
21. pthread_create(&tID1, NULL, &tf1, NULL);
22. pthread_create(&tID2, NULL, &tf2, NULL);
23. pthread_join(tID1, NULL);
24. pthread_join(tID2, NULL);
25. printf("\nfine\n");
26. return 0;   }

per compilare
gcc main.c -lpthread 

A
ggiungendo un ritardo tipo  


for (i=0; i<N
; i++); 

tra le istruzioni si possono ottenere tutte le seguenti stam
pe 

abcxyz fine     xyzabc fine       axbycz fine 

m
a non   

aybcxz fine



Concorrenza
IM

P/HO
FL (paradigm

i sequenziali)
- determ

inatezza
- due program

m
i che non term

inano sono equivalenti

paradigm
i concorrenti

- presentano un nondeterm
inism

o intrinseco agli osservatori 
esterni
- la non term

inazione può essere una caratteristica 
desiderabile (ad esem

pio nei  server)
- non tutti i processi non term

inati sono equivalenti
- l'interazione è un problem

a prim
ario

- sono necessarie nuove nozioni di com
portam

ento / 
equivalenza



CCS: le basi
Algebra di processi
- focus su pochi operatori prim

itivi (caratteristiche essenziali)
- sintassi concisa per costruire e com

porre processi
- non è un vero e proprio linguaggio di program

m
azione

- piena potenza di calcolo (Turing equivalente)

Sem
antica operazionale strutturale

- sm
all steps (Labelled Transition System

)
- processi com

e stati
- interazioni com

e etichette
- definito da regole di inferenza
- definito per induzione sulla struttura dei processi

Com
unicazione

 - binaria, passaggio di m
essaggi su canali



un processo
nel suo stato attuale

interazione continua
con l'am

biente
(con altri processi)

il processo
dopo l'interazione

p
µ�!

q

<latexit sha1_base64="B3/yF2xaaoqVWDAiFRTvxYNtLzk=">AAACCXicbVDLTgJBEJz1ifhCjScvE4mJJ7JrSPBI9OIRE3kkQEjv0MCE2YczvSrZ8AV+hVc9eTNe/QoP/ou7uAcF61Sp6k5Xlxsqaci2P62l5ZXVtfXcRn5za3tnt7C33zBBpAXWRaAC3XLBoJI+1kmSwlaoETxXYdMdX6Z+8w61kYF/Q5MQux4MfTmQAiiReoXDkHcetByOCLQO7uOOF035ba9QtEv2DHyROBkpsgy1XuGr0w9E5KFPQoExbccOqRuDJikUTvOdyGAIYgxDbCfUBw9NN57Fn/KTyAAFPETNpeIzEX9vxOAZM/HcZNIDGpl5LxX/89oRDc67sfTDiNAX6SGSCmeHjNAy6QV5X2okgjQ5culzARqIUEsOQiRilBSVT/pw5r9fJI2zklMuVa7LxepF1kyOHbFjdsocVmFVdsVqrM4Ei9kTe2Yv1qP1ar1Z7z+jS1a2c8D+wPr4Bq3LmoA=</latexit>

num
ero di stati/transizioni

può essere infinito

Transizioni con etichette



Esem
pio: processo contatore

<latexit sha1_base64="iSb6NVB2gdVwhfxcIrSIecBXbgQ="></latexit>

A
0

...
A

n

val

**
in
c
//

reset

cc

stop

✏✏

A
n
+
1

...

N
il

4 possibili interazioni con l’esterno:


- reset - resetta il contatore a 0

- inc - increm

enta il contatore

- stop- ferm

a il contatore

- val - restituisce il valore del contatore 



LTS: Labelled Transition 
System

<latexit sha1_base64="fPioP3EEs4nO2sxr3+8XTQJGLQ0=">AAACCXicbVC7TsNAEDyHVwivACXNiQiJyrJTAGUEDWUQ5CElVrS+bMIp54fu1ojIyhcgWvgOOkTLV/AZ/AFOcEESphrN7O6sxo+VNOQ4X1ZhZXVtfaO4Wdra3tndK+8fNE2UaIENEalIt30wqGSIDZKksB1rhMBX2PJHV1O/9YDayCi8o3GMXgDDUA6kAMqkW9u2e+WKYzsz8GXi5qTCctR75e9uPxJJgCEJBcZ0XCcmLwVNUiiclLqJwRjECIbYyWgIARovnb064SeJAYp4jJpLxWci/t1IITBmHPjZZAB0bxa9qfif10locOGlMowTwlBMg0gqnAUZoWXWAfK+1EgE08+Ry5AL0ECEWnIQIhOTrJS5o6CUlz6OJ1lH7mIjy6RZtd0zu3pTrdQu87aK7Igds1PmsnNWY9eszhpMsCF7Zi/s1Xqy3qx36+N3tGDlO4dsDtbnD4xGmnM=</latexit>

...



CCS: stati e etichette
Cos'è un processo   ?
un agente sequenziale
un sistem

a in cui m
olti agenti sequenziali interagiscono

Cos'è un'etichetta    ?
µ

<latexit sha1_base64="F3w5bmBRFcdHpFYn5B/E09q5PzE=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRpFBG0FAGQUKkxIrOl0045c627vZAkZVPoIWKDtHyPRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w+6JrKaQ4dHMtK9gBmQIoQOCpTQizUwFUi4C6aXmX/3ANqIKLzFWQy+YpNQjAVnmEo3A2WH1Zpbd3PQZeIVpEYKtIfVr8Eo4lZBiFwyY/qeG6OfMI2CS5hXBtZAzPiUTaCf0pApMH6SR53TE2sYRjQGTYWkuQi/NxKmjJmpIJ1UDO/NopeJ/3l9i+NzPxFhbBFCnh1CISE/ZLgWaQdAR0IDIsuSAxUh5UwzRNCCMs5T0aalVNI+vMXvl0n3rO416s3rRq11UTRTJkfkmJwSjzRJi1yRNukQTibkiTyTF+fReXXenPef0ZJT7BySP3A+vgEJgpJl</latexit>

un'azione (ad esem
pio un’uscita)

un'azione (ad esem
pio un ingresso)

un'azione interna (azione silenziosa)
(nessuna interazione con l'am

biente)
⌧

<latexit sha1_base64="L+nCcYpzKJsC4dyTTaRzCrJoOAQ=">AAAB9nicbVC7TsNAEDyHVwivACXNiQiJKrIRUigjaCiDRB5SYkXryyY55fzQ3RoRWfkFWqjoEC2/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIokwYE8bBas+t2Dr5KnILUWIHWsPo1GIUi9jEgocCYvmNH5CagSQqFi8ogNhiBmMEE+ykNwEfjJnnWBT+LDVDII9RcKp6L+HsjAd+Yue+lkz7Q1Cx7mfif149pfOUmMohiwkBkh0gqzA8ZoWVaAvKR1EgEWXLkMuACNBChlhyESMU4baWS9uEsf79KOhd157LeuLusNa+LZsrshJ2yc+awBmuyW9ZibSbYlD2xZ/ZiPVqv1pv1/jNasoqdY/YH1sc30cWS1w==</latexit>

↵
!v

<latexit sha1_base64="cxDmhVEJIMbpe7CCWepzztjpIPk=">AAAB+nicbVA9TwJBEN3DL8Qv1NJmlZhYkTtDgiXRxhITQRK4kLllgA17H9mdIyHIn7DVys7Y+mcs/C/enVco+KqX92Yyb54XKWnItj+twtr6xuZWcbu0s7u3f1A+PGqbMNYCWyJUoe54YFDJAFskSWEn0gi+p/DBm9yk/sMUtZFhcE+zCF0fRoEcSgGUSJ0eqGgMp9N+uWJX7Qx8lTg5qbAczX75qzcIRexjQEKBMV3HjsidgyYpFC5KvdhgBGICI+wmNAAfjTvP8i74eWyAQh6h5lLxTMTfG3PwjZn5XjLpA43NspeK/3ndmIZX7lwGUUwYiPQQSYXZISO0TIpAPpAaiSBNjlwGXIAGItSSgxCJGCfNlJI+nOXvV0n7surUqvW7WqVxnTdTZCfsjF0wh9VZg92yJmsxwRR7Ys/sxXq0Xq036/1ntGDlO8fsD6yPb36TlFI=</latexit>

↵
?v

<latexit sha1_base64="QZn2AUQzzbMof28Isr50x561apc=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRUuiIoKEMEnlIiRWtL5vklPNDd+tIkclP0EJFh2j5GQr+Bce4gISpRjO72tnxIiUN2fanVVhb39jcKm6Xdnb39g/Kh0ctE8ZaYFOEKtQdDwwqGWCTJCnsRBrB9xS2vcntwm9PURsZBg80i9D1YRTIoRRAqdTpgYrGcD3tlyt21c7AV4mTkwrL0eiXv3qDUMQ+BiQUGNN17IjcBDRJoXBe6sUGIxATGGE3pQH4aNwkyzvnZ7EBCnmEmkvFMxF/byTgGzPzvXTSBxqbZW8h/ud1YxpeuYkMopgwEItDJBVmh4zQMi0C+UBqJIJFcuQy4AI0EKGWHIRIxThtppT24Sx/v0paF1Xnslq7v6zUb/JmiuyEnbJz5rAaq7M71mBNJphiT+yZvViP1qv1Zr3/jBasfOeY/YH18Q2tc5Rw</latexit>

↵

<latexit sha1_base64="+1vtOyCB6arOQ+RE++R+/RL6K8E=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRpFBG0FAGiTykxIrWl01y5PzQ3RopRPkHWqjoEC1/Q8G/YBsXkDDVaGZXOztepKQh2/60CmvrG5tbxe3Szu7e/kH58KhtwlgLbIlQhbrrgUElA2yRJIXdSCP4nsKON71O/c4DaiPD4I5mEbo+jAM5kgIokdp9UNEEBuWKXbUz8FXi5KTCcjQH5a/+MBSxjwEJBcb0HDsidw6apFC4KPVjgxGIKYyxl9AAfDTuPEu74GexAQp5hJpLxTMRf2/MwTdm5nvJpA80McteKv7n9WIaXbpzGUQxYSDSQyQVZoeM0DKpAflQaiSCNDlyGXABGohQSw5CJGKc9FJK+nCWv18l7YuqU6vWb2uVxlXeTJGdsFN2zhxWZw12w5qsxQS7Z0/smb1Yj9ar9Wa9/4wWrHznmP2B9fENRFKTpw==</latexit>    
ricevuto 

 sul canale 
v

↵

<latexit sha1_base64="+1vtOyCB6arOQ+RE++R+/RL6K8E=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRpFBG0FAGiTykxIrWl01y5PzQ3RopRPkHWqjoEC1/Q8G/YBsXkDDVaGZXOztepKQh2/60CmvrG5tbxe3Szu7e/kH58KhtwlgLbIlQhbrrgUElA2yRJIXdSCP4nsKON71O/c4DaiPD4I5mEbo+jAM5kgIokdp9UNEEBuWKXbUz8FXi5KTCcjQH5a/+MBSxjwEJBcb0HDsidw6apFC4KPVjgxGIKYyxl9AAfDTuPEu74GexAQp5hJpLxTMRf2/MwTdm5nvJpA80McteKv7n9WIaXbpzGUQxYSDSQyQVZoeM0DKpAflQaiSCNDlyGXABGohQSw5CJGKc9FJK+nCWv18l7YuqU6vWb2uVxlXeTJGdsFN2zhxWZw12w5qsxQS7Z0/smb1Yj9ar9Wa9/4wWrHznmP2B9fENRFKTpw==</latexit>

p <latexit sha1_base64="Xm/ASdckfw9AsGAcus1Nh4wicFI=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrJRpFBG0FAGRB5SYkXnyyaccj6f7taRIit/QAsVHaLlfyj4F2zjAgJTjWZ2tbMTaCksuu6HU1pb39jcKm9Xdnb39g+qh0ddG8WGQ4dHMjL9gFmQQkEHBUroawMsDCT0gtl15vfmYKyI1D0uNPghmyoxEZxhKt1pOqrW3Lqbg/4lXkFqpEB7VP0cjiMeh6CQS2btwHM1+gkzKLiEZWUYW9CMz9gUBilVLATrJ3nSJT2LLcOIajBUSJqL8HMjYaG1izBIJ0OGD3bVy8T/vEGMk0s/EUrHCIpnh1BIyA9ZbkRaAdCxMIDIsuRAhaKcGYYIRlDGeSrGaSeVtA9v9fu/pHtR9xr15m2j1roqmimTE3JKzolHmqRFbkibdAgnE/JInsizM3denFfn7Xu05BQ7x+QXnPcv1IyRrQ==</latexit>

 inviato 
 sul canale 

v



CCS: azioni & coazioni
Possiam

o essere ancora più astratti di così
senza perdere espressività com

putazionale

↵
!v

<latexit sha1_base64="cxDmhVEJIMbpe7CCWepzztjpIPk=">AAAB+nicbVA9TwJBEN3DL8Qv1NJmlZhYkTtDgiXRxhITQRK4kLllgA17H9mdIyHIn7DVys7Y+mcs/C/enVco+KqX92Yyb54XKWnItj+twtr6xuZWcbu0s7u3f1A+PGqbMNYCWyJUoe54YFDJAFskSWEn0gi+p/DBm9yk/sMUtZFhcE+zCF0fRoEcSgGUSJ0eqGgMp9N+uWJX7Qx8lTg5qbAczX75qzcIRexjQEKBMV3HjsidgyYpFC5KvdhgBGICI+wmNAAfjTvP8i74eWyAQh6h5lLxTMTfG3PwjZn5XjLpA43NspeK/3ndmIZX7lwGUUwYiPQQSYXZISO0TIpAPpAaiSBNjlwGXIAGItSSgxCJGCfNlJI+nOXvV0n7surUqvW7WqVxnTdTZCfsjF0wh9VZg92yJmsxwRR7Ys/sxXq0Xq036/1ntGDlO8fsD6yPb36TlFI=</latexit>

↵
?v

<latexit sha1_base64="QZn2AUQzzbMof28Isr50x561apc=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRUuiIoKEMEnlIiRWtL5vklPNDd+tIkclP0EJFh2j5GQr+Bce4gISpRjO72tnxIiUN2fanVVhb39jcKm6Xdnb39g/Kh0ctE8ZaYFOEKtQdDwwqGWCTJCnsRBrB9xS2vcntwm9PURsZBg80i9D1YRTIoRRAqdTpgYrGcD3tlyt21c7AV4mTkwrL0eiXv3qDUMQ+BiQUGNN17IjcBDRJoXBe6sUGIxATGGE3pQH4aNwkyzvnZ7EBCnmEmkvFMxF/byTgGzPzvXTSBxqbZW8h/ud1YxpeuYkMopgwEItDJBVmh4zQMi0C+UBqJIJFcuQy4AI0EKGWHIRIxThtppT24Sx/v0paF1Xnslq7v6zUb/JmiuyEnbJz5rAaq7M71mBNJphiT+yZvViP1qv1Zr3/jBasfOeY/YH18Q2tc5Rw</latexit>

non teniam
o conto dei valori com

unicati
(im

m
aginate che ci sia un canale dedicato per ogni valore)

diventa solo
↵
v

<latexit sha1_base64="gFQAW9/91OKS1GTFZ9MzvGpjMjg=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHxRHaNCR6JXjxiIo+E3ZDeoYEJs4/M9JKQDR/gV3jVkzfj1c/w4L+4ixwUrFOlqivdXX6spCHb/rQKG5tb2zvF3dLe/sHhUfn4pG2iRAtsiUhFuuuDQSVDbJEkhd1YIwS+wo4/uc39zhS1kVH4QLMYvQBGoRxKAZRJ/XLFjTI7T6cuqHgM/em8X67aNXsBvk6cJamyJZr98pc7iEQSYEhCgTE9x47JS0GTFArnJTcxGIOYwAh7GQ0hQOOli+Pn/DwxQBGPUXOp+ELE34kUAmNmgZ9NBkBjs+rl4n9eL6HhtZfKME4IQ5EvIqlwscgILbO3kQ+kRiLIL0cuQy5AAxFqyUGITEyymkpZH87q9+ukfVlzrmr1+6tq42bZTJGdsjN2wRxWZw12x5qsxQSbsSf2zF6sR+vVerPef0YL1jJTYX9gfXwDh6CZ5w==</latexit>

diventa solo
↵
v

<latexit sha1_base64="Tffw+R7Q6rbhYGN4x6KOn5mNq3U=">AAAB+nicbVDLTgJBEJzFF+IL9ehlIjHxRHYNCR6JXjxiIo8ENqR3aGDC7CMzvSRk5Se86smb8erPePBf3MU9KFinSlV3urq8SElDtv1pFTY2t7Z3irulvf2Dw6Py8UnbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3qb+Z0ZaiPD4IHmEbo+jAM5kgIolbp9UNEEBrNBuWJX7SX4OnFyUmE5moPyV38YitjHgIQCY3qOHZGbgCYpFC5K/dhgBGIKY+ylNAAfjZss8y74RWyAQh6h5lLxpYi/NxLwjZn7XjrpA03MqpeJ/3m9mEbXbiKDKCYMRHaIpMLlISO0TItAPpQaiSBLjlwGXIAGItSSgxCpGKfNlNI+nNXv10n7qurUqvX7WqVxkzdTZGfsnF0yh9VZg92xJmsxwRR7Ys/sxXq0Xq036/1ntGDlO6fsD6yPb99zlJA=</latexit>

o solo

o solo

↵

<latexit sha1_base64="+1vtOyCB6arOQ+RE++R+/RL6K8E=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRpFBG0FAGiTykxIrWl01y5PzQ3RopRPkHWqjoEC1/Q8G/YBsXkDDVaGZXOztepKQh2/60CmvrG5tbxe3Szu7e/kH58KhtwlgLbIlQhbrrgUElA2yRJIXdSCP4nsKON71O/c4DaiPD4I5mEbo+jAM5kgIokdp9UNEEBuWKXbUz8FXi5KTCcjQH5a/+MBSxjwEJBcb0HDsidw6apFC4KPVjgxGIKYyxl9AAfDTuPEu74GexAQp5hJpLxTMRf2/MwTdm5nvJpA80McteKv7n9WIaXbpzGUQxYSDSQyQVZoeM0DKpAflQaiSCNDlyGXABGohQSw5CJGKc9FJK+nCWv18l7YuqU6vWb2uVxlXeTJGdsFN2zhxWZw12w5qsxQS7Z0/smb1Yj9ar9Wa9/4wWrHznmP2B9fENRFKTpw==</latexit>

↵ <latexit sha1_base64="wr21JEX7twWsqRVBEmObyTSabsk=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWQjpFBG0FAGiTykOIrWl01yyvmhuzUoslLzFbRQ0SFavoOCf8E2KSBhqtHMjnZ3vEhJQ7b9aRXW1jc2t4rbpZ3dvf2DcuWwbcJYC2yJUIW664FBJQNskSSF3Ugj+J7Cjje9zvzOPWojw+COZhH2fRgHciQFUCoNyhU3TO0snbigognMB+WqXbNz8FXiLEiVLdAclL/cYShiHwMSCozpOXZE/QQ0SaFwXnJjgxGIKYyxl9IAfDT9JD99zk9jAxTyCDWXiuci/k4k4Bsz87100geamGUvE//zejGNLvuJDKKYMBDZIpIK80VGaJk+jXwoNRJBdjlyGXABGohQSw5CpGKcllRK+3CWv18l7fOac1Gr315UG1eLZorsmJ2wM+awOmuwG9ZkLSbYA3tiz+zFerRerTfr/We0YC0yR+wPrI9v4ruY/g==</latexit>

�

<latexit sha1_base64="kjMSfPdnMGxrxnq6p0GvnuWdwlU=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKEI9BLx4jmAckS+iddOKQ2QczvUJY8hFe9eRNvPo1HvwXZ+MeNLFORVU13V1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18Khj4lQLbItYxboXgEElI2yTJIW9RCOEgcJuML3J/e4jaiPj6J5mCfohTCI5lgLISt2BstERDKs1t+4uwFeJV5AaK9AaVr8Go1ikIUYkFBjT99yE/Aw0SaFwXhmkBhMQU5hg39IIQjR+tjh3zs9SAxTzBDWXii9E/D2RQWjMLAxsMgR6MMteLv7n9VMaX/mZjJKUMBL5IpIKF4uM0NL2gHwkNRJBfjlyGXEBGohQSw5CWDG1xVRsH97y96ukc1H3LuuNu8ta87popsxO2Ck7Zx5rsCa7ZS3WZoJN2RN7Zi9O5rw6b877T7TkFDPH7A+cj2/5e5QM</latexit>

denota  o         o

↵

<latexit sha1_base64="+1vtOyCB6arOQ+RE++R+/RL6K8E=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRpFBG0FAGiTykxIrWl01y5PzQ3RopRPkHWqjoEC1/Q8G/YBsXkDDVaGZXOztepKQh2/60CmvrG5tbxe3Szu7e/kH58KhtwlgLbIlQhbrrgUElA2yRJIXdSCP4nsKON71O/c4DaiPD4I5mEbo+jAM5kgIokdp9UNEEBuWKXbUz8FXi5KTCcjQH5a/+MBSxjwEJBcb0HDsidw6apFC4KPVjgxGIKYyxl9AAfDTuPEu74GexAQp5hJpLxTMRf2/MwTdm5nvJpA80McteKv7n9WIaXbpzGUQxYSDSQyQVZoeM0DKpAflQaiSCNDlyGXABGohQSw5CJGKc9FJK+nCWv18l7YuqU6vWb2uVxlXeTJGdsFN2zhxWZw12w5qsxQS7Z0/smb1Yj9ar9Wa9/4wWrHznmP2B9fENRFKTpw==</latexit>

↵ <latexit sha1_base64="wr21JEX7twWsqRVBEmObyTSabsk=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWQjpFBG0FAGiTykOIrWl01yyvmhuzUoslLzFbRQ0SFavoOCf8E2KSBhqtHMjnZ3vEhJQ7b9aRXW1jc2t4rbpZ3dvf2DcuWwbcJYC2yJUIW664FBJQNskSSF3Ugj+J7Cjje9zvzOPWojw+COZhH2fRgHciQFUCoNyhU3TO0snbigognMB+WqXbNz8FXiLEiVLdAclL/cYShiHwMSCozpOXZE/QQ0SaFwXnJjgxGIKYyxl9IAfDT9JD99zk9jAxTyCDWXiuci/k4k4Bsz87100geamGUvE//zejGNLvuJDKKYMBDZIpIK80VGaJk+jXwoNRJBdjlyGXABGohQSw5CpGKcllRK+3CWv18l7fOac1Gr315UG1eLZorsmJ2wM+awOmuwG9ZkLSbYA3tiz+zFerRerTfr/We0YC0yR+wPrI9v4ruY/g==</latexit>

� <latexit sha1_base64="q9ACCUpl1WDzBsBb4SecNqYLkQE=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4hwZJoY4mJPBIg5O5wwQmzj8zcNZINvV9hq5WdsfU3LPwXZ5FCwVOdnHNP7r3Hj5U05LqfTm5tfWNzK79d2Nnd2z8oHpZaJkq0wKaIVKQ7PhhUMsQmSVLYiTVC4Cts+5OrzG/fozYyCm9pGmM/gHEoR1IAWWlQLPUia2fptKdsbAizQbHsVtw5+CrxFqTMFmgMil+9YSSSAEMSCozpem5M/RQ0SaFwVuglBmMQExhj19IQAjT9dH77jJ8mBijiMWouFZ+L+DuRQmDMNPDtZAB0Z5a9TPzP6yY0uuinMowTwlBki0gqnC8yQkv7NfKh1EgE2eXIZcgFaCBCLTkIYcXEtlSwfXjL36+S1nnFq1ZqN9Vy/XLRTJ4dsxN2xjxWY3V2zRqsyQR7YE/smb04j86r8+a8/4zmnEXmiP2B8/ENnL6ZYw==</latexit>

denota il suo  duale (assum
iam

o              )
↵
=

↵

<latexit sha1_base64="bqHsMYKbbmfmdsaeJwn51zD9ma8=">AAACGXicbVC7TgJBFJ3FF+ILtbSZSEisyK4hwcaEaGOJiTwSIOTucIEJs4/M3DUhG77AT/ArbLWyM7ZWFv6Lu0CB4KlOzrkn957rhkoasu1vK7OxubW9k93N7e0fHB7lj08aJoi0wLoIVKBbLhhU0sc6SVLYCjWC5ypsuuPb1G8+ojYy8B9oEmLXg6EvB1IAJVIvX+wEiZ2m4yUGKhzBdMqv+Zz28gW7ZM/A14mzIAW2QK2X/+n0AxF56JNQYEzbsUPqxqBJCoXTXCcyGIIYwxDbCfXBQ9ONZ3WmvBgZoICHqLlUfCbiciIGz5iJ5yaTHtDIrHqp+J/Xjmhw1Y2lH0aEvkgXkVQ4W2SElkl95H2pkQjSy5FLnwvQQIRachAiEaPkcbnkH85q+3XSuCw55VLlvlyo3iw+k2Vn7JxdMIdVWJXdsRqrM8Ge2At7ZW/Ws/VufVif89GMtcicsj+wvn4BerOhXQ==</latexit>



CCS: com
unicazione

p
1

��!
q
1

<latexit sha1_base64="X6BSexAHHyMlxED8New8m/RVXZw=">AAACEXicbVDLTgJBEJzFF+IL9WhMJhITT2TXkOCR6MUjJvJIgGx6hwYmzD6c6VXJhpOf4Fd41ZM349Uv8OC/uCAHBetUqepKd5cXKWnItj+tzNLyyupadj23sbm1vZPf3aubMNYCayJUoW56YFDJAGskSWEz0gi+p7DhDS8mfuMWtZFhcE2jCDs+9APZkwIoldz8YeQ6vH2vZX9AoHV4l7RVmu7CmN+4jpsv2EV7Cr5InBkpsBmqbv6r3Q1F7GNAQoExLceOqJOAJikUjnPt2GAEYgh9bKU0AB9NJ5m+MebHsQEKeYSaS8WnIv5OJOAbM/K9dNIHGph5byL+57Vi6p11EhlEMWEgJotIKpwuMkLLtB/kXamRCCaXI5cBF6CBCLXkIEQqxmlhubQPZ/77RVI/LTqlYvmqVKicz5rJsgN2xE6Yw8qswi5ZldWYYA/siT2zF+vRerXerPef0Yw1y+yzP7A+vgE2MZ1v</latexit>

p
2

��!
q
2

<latexit sha1_base64="E4W7H4HYUzBRfLHdlLnz0YxMEGU=">AAACHHicbVC7SgNBFJ31GeMramkzGASrsBuEWAZtLCMYDWTDcndyjYOzD2fuqmHJL/gJfoWtVnZiK1j4L87GFGo81eHccx/nhqmShlz3w5mZnZtfWCwtlZdXVtfWKxubZybJtMC2SFSiOyEYVDLGNklS2Ek1QhQqPA+vjor6+Q1qI5P4lIYp9iIYxPJCCiArBZW9NKhz/07LwSWB1slt7ifWX4zLfWXn9GE04tdBPahU3Zo7Bp8m3oRU2QStoPLp9xORRRiTUGBM13NT6uWgSQqFo7KfGUxBXMEAu5bGEKHp5eNEI76bGaCEp6i5VHws4s+OHCJjhlFonRHQpflbK8T/at2MLg56uYzTjDAWxSKSCseLjNDSRkfelxqJoLgcuYy5AA1EqCUHIayY2d+V7T+8v+mnyVm95u3XGif71ebh5DMlts122B7zWIM12TFrsTYT7J49sif27Dw4L86r8/ZtnXEmPVvsF5z3L8f6opc=</latexit>

p
1 |p

2
⌧�!

q
1 |q

2

<latexit sha1_base64="3wpHtucaNSxU0xkmKw1Qg2Fdb9g=">AAACFnicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBCWChjJI5CElkbU+NsmJs325WwORSc8n8BW0UNEhWloK/gU7pOA11WhmV7szgVbSkuu+OzOzc/MLi4Wl4vLK6tp6aWOzYePECKyLWMWmFYBFJSOskySFLW0QwkBhM7g8yf3mFRor4+icRhq7IfQj2ZMCKJP80o72vVvtV3nnxsj+gMCY+DrtECRjPsysoV/1S2W34k7A/xJvSspsippf+uhcxCIJMSKhwNq252rqpmBICoXjYiexqEFcQh/bGY0gRNtNJ1nGfDexQDHXaLhUfCLi940UQmtHYZBNhkAD+9vLxf+8dkK9w24qI50QRiI/RFLh5JAVRmYlIb+QBokg/xy5jLgAA0RoJAchMjHJWitmfXi/0/8ljWrF268cnO2Xj46nzRTYNtthe8xjB+yInbIaqzPB7tgDe2RPzr3z7Lw4r1+jM850Z4v9gPP2CR1Nn4U=</latexit>



Esem
pio: distributore autom

atico

<latexit sha1_base64="DSQb5J0SXVe4iBoujpB45g4SLPo="></latexit>V
endM

ach
coin
//S
erve

1

co↵
ee

}}

tea

aa

coin
✏✏

S
erve

2
cap

p
u
ccin

o

QQ

<latexit sha1_base64="UyHZc/+uy3b9uq7RUzrPvb36zvk="></latexit>
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Sintassi CCS



CCS: sintassi
processo inattivo
variabile di processo (per la ricorsione)
prefisso azione
canale ristretto
rietichettatura del canale
scelta nondeterm

inistica (som
m

a)

p,q
::=

n
il

|
x

|
µ
.p

|
p\↵

|
p[�

]
|

p
+
q

|
p|q

|
rec

x
.
p

<latexit sha1_base64="uT0LkpQKsi7jkU4csmomSJEBSko="></latexit>

com
posizione parallela

ricorsione

(gli operatori sono elencati in ordine di precedenza)



CCS: sintassi

(gli operatori sono elencati in ordine di precedenza)

che si legge

p,q
::=

n
il

|
x

|
µ
.p

|
p\↵

|
p[�

]
|

p
+
q

|
p|q

|
rec

x
.
p

<latexit sha1_base64="uT0LkpQKsi7jkU4csmomSJEBSko="></latexit>

<latexit sha1_base64="yvek89snLoHGsfSMXl46Y4D9Hg8="></latexit>

rec
x
.
co↵

ee.x
+

tea.n
il|w

ater.n
il

<latexit sha1_base64="VVNmo+wbl7ZTW88HkYdocQx+Hu4="></latexit>

rec
x
.
(((co↵

ee.x
)
+

tea.n
il)|w

ater.n
il)



CCS: sintassi
l'unico operatore che lega le variabili e’ la  ricorsione

la nozione di variabile libera (di processo) è definita com
e al 

solito

la nozione di capture avoiding substitution è definita com
e al 

solito
p[ q/

x ]

<latexit sha1_base64="6/zGujBelI+LAyTs1UOfm80sx2M=">AAACDnicbVDLTgJBEJzFF+IL9ehlIjHxhLuGRI5ELx4xkUcCK+kdGpww+3Cm10A2/IPxqt/hzXj1F/wM/8AFOQhYp0pVd1envEhJQ7b9ZWVWVtfWN7Kbua3tnd29/P5B3YSxFlgToQp10wODSgZYI0kKm5FG8D2FDW9wNfEbj6iNDINbGkXo+tAPZE8KoFRqRq27h7PO0O3kC3bRnoIvE2dGCmyGaif/3e6GIvYxIKHAmJZjR+QmoEkKheNcOzYYgRhAH1spDcBH4ybTf8f8JDZAIY9Qc6n4VMS/Gwn4xox8L530ge7NojcR//NaMfXKbiKDKCYMxCSIpMJpkBFapkUg70qNRDD5HLkMuAANRKglByFSMU6bmTsKSrnJcDROO3IWG1km9fOiUyqWb0qFyuWsrSw7YsfslDnsglXYNauyGhNMsWf2wl6tJ+vNerc+fkcz1mznkM3B+vwBU+qdHg==</latexit>

un processo è detto chiuso se non ha variabili libere

i processi sono  considerati alfa-ridenom
inati  rispetto alle 

variabili vincolate

rec
x
.
p

<latexit sha1_base64="Lzo4czGKGLl1ONdYmRi3pvl/zgs=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESlWUjJKCLoKEMEnlIiRWdL5twyvmhuzUQWUnLV9BCRYdo+Q4K/gXbuICEqUYzu9rZ8SIpNNr2p1FaWl5ZXSuvVzY2t7Z3zOpuS4ex4tDkoQxVx2MapAigiQIldCIFzPcktL3xZea370BpEQY3OInA9dkoEEPBGaZS36z2fIa33jBRwKezB2sW9c2abdk56CJxClIjBRp986s3CHnsQ4BcMq27jh2hmzCFgkuYVnqxhojxMRtBN6UB80G7SR59Sg9jzTCkESgqJM1F+L2RMF/rie+lk1lQPe9l4n9eN8bhmZuIIIoRAp4dQiEhP6S5EmknQAdCASLLkgMVAeVMMURQgjLOUzFOS6qkfTjz3y+S1rHlnFjn1ye1+kXRTJnskwNyRBxySurkijRIk3ByT57IM3kxHo1X4814/xktGcXOHvkD4+Mb1mSY+A==</latexit>fv(p)

<latexit sha1_base64="Y51ei9Wvd1Z/VJVnwk6UZIk0p2E=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNIgFdBA1lkMhDSkx0vmzCKWf7dLeOFFlp+ApaqOgQLX9Cwb9gGxeQMNVoZlc7O56SwqBtf1qFldW19Y3iZmlre2d3r7x/0DZhpDm0eChD3fWYASkCaKFACV2lgfmehI43uU79zhS0EWFwhzMFrs/GgRgJzjCR7vs+wwczikfTeVWdDsoVu2ZnoMvEyUmF5GgOyl/9YcgjHwLkkhnTc2yFbsw0Ci5hXupHBhTjEzaGXkID5oNx4yz1nJ5EhmFIFWgqJM1E+L0RM9+Yme8lk1nKRS8V//N6EY4u3FgEKkIIeHoIhYTskOFaJHUAHQoNiCxNDlQElDPNEEELyjhPxCjpp5T04Sx+v0zaZzWnXru8rVcaV3kzRXJEjkmVOOScNMgNaZIW4USTJ/JMXqxH69V6s95/RgtWvnNI/sD6+AZV9pcL</latexit>

<latexit sha1_base64="GMqVLclj7E307WM1wu3N6UVtmWE=">AAACNXicbVDLTgJBEJzFF+IL9ehlIjHxtNklRr2YoF48YiKPBAiZHRqcMDu7mek1kA38jp/gV3jVeOBmvPoLLisHAftUXVWd7i4vlMKg43xYmZXVtfWN7GZua3tndy+/f1A1QaQ5VHggA133mAEpFFRQoIR6qIH5noSa17+d6rUn0EYE6gGHIbR81lOiKzjDhGrnr5s+w0evG2vgo/HAHqe96cY8EGpkD+gVnXMMFx3Ddr7g2E5adBm4M1Agsyq385NmJ+CRDwq5ZMY0XCfEVsw0Ci5hlGtGBkLG+6wHjQQq5oNpxemrI3oSGYYBDUFTIWlKwt+JmPnGDH0vcaZnLmpT8j+tEWH3shULFUYIik8XoZCQLjJciyRDoB2hAZFNLwcqFOVMM0TQgjLOEzJKQs0lebiL3y+DatF2z+3i/VmhdDNLJkuOyDE5JS65ICVyR8qkQjh5Jq/kjbxbL9bE+rS+fq0ZazZzSObK+v4Be5St0A==</latexit>

rec
x
.
coin.x

=
rec

y.
coin.y



sem
antica operazionale del CCS



CCS: etichette
insiem

e di azioni (di ingresso),  denotate da

insiem
e di azioni osservabili, denotate da

una separata azione silenziosa

insiem
i di azioni, denotate da

C <latexit sha1_base64="kf8yqu4vBjcachvt2v5JkNpkMII=">AAACHnicbVDLTgJBEJz1ifhCTbx4mUhMPJFdQyJHIhePmMgjgQ3pHRqcMPvITK+RrPyL8arf4c141c/wD9xFDgL2qVLVNV1TXqSkIdv+slZW19Y3NnNb+e2d3b39wsFh04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW9Uy/TWPWojw+CWxhG6PgwDOZACKKV6heNumMqZO+n6QHcCVFKbTHqFol2yp8OXgTMDRTabeq/w3e2HIvYxIKHAmI5jR+QmoEkKhZN8NzYYgRjBEDspDMBH4ybT/BN+FhugkEeouVR8SuJfRwK+MWPfSzezjGZRy8j/tE5Mg4qbyCCKCQORHSKpcHrICC3TnyPvS41EkCVHLgMuQAMRaslBiJSM06bmHgWl3ORhnHXkLDayDJoXJadcqtyUi9WrWVs5dsJO2Tlz2CWrsmtWZw0m2CN7Zi/s1Xqy3qx36+N3dcWaeY7Y3FifP0f9pAc=</latexit>C <latexit sha1_base64="ay2Bhcu0AKyDyCQ7PI6Kk2296qU=">AAACEXicbVDJTgJBFOzBDXFDPXrpSEw8kRljIkciF4+YyJLAhLxpHtihZ0n3GyOZ8BXGq36HN+PVL/Az/ANnRg4C1qlS9ZZKeZGShmz7yyqsrW9sbhW3Szu7e/sH5cOjtgljLbAlQhXqrgcGlQywRZIUdiON4HsKO96kkfmdB9RGhsEdTSN0fRgHciQFUCr1+j7QvQCVNGaDcsWu2jn4KnHmpMLmaA7K3/1hKGIfAxIKjOk5dkRuApqkUDgr9WODEYgJjLGX0gB8NG6SR57xs9gAhTxCzaXiuYh/NxLwjZn6XjqZRTTLXib+5/ViGtXcRAZRTBiI7BFJhfkjI7RMu0A+lBqJIEuOXAZcgAYi1JKDEKkYp+UsHAWl3ORxmnXkLDeyStoXVeeyWru9rNSv520V2Qk7ZefMYVeszm5Yk7WYYCF7Zi/s1Xqy3qx36+N3tGDNd47ZAqzPHy+enrA=</latexit>

↵ <latexit sha1_base64="DJu+X/EeY3Ho8+dgWqn9iFUBKKE=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWQjJFJG0FAGiTykOIrWl01yyvmhuzUoslLzFbRQ0SFavoOCf8E2KSBhqtHMjnZ3vEhJQ7b9aRXW1jc2t4rbpZ3dvf2DcuWwbcJYC2yJUIW664FBJQNskSSF3Ugj+J7Cjje9zvzOPWojw+COZhH2fRgHciQFUCoNyhU3TO0snbigognMB+WqXbNz8FXiLEiVLdAclL/cYShiHwMSCozpOXZE/QQ0SaFwXnJjgxGIKYyxl9IAfDT9JD99zk9jAxTyCDWXiuci/k4k4Bsz87100geamGUvE//zejGN6v1EBlFMGIhsEUmF+SIjtEyfRj6UGokguxy5DLgADUSoJQchUjFOSyqlfTjL36+S9nnNuajVby+qjatFM0V2zE7YGXPYJWuwG9ZkLSbYA3tiz+zFerRerTfr/We0YC0yR+wPrI9v4w2Y/w==</latexit>

↵

<latexit sha1_base64="zuP7d5yZuXvu1TEatAy36xw74Qg=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAGiTykxIrWl01y5PzQ3RopRPkHWqjoEC1/Q8G/YBsXkDDVaGZXOztepKQh2/60CmvrG5tbxe3Szu7e/kH58KhtwlgLbIlQhbrrgUElA2yRJIXdSCP4nsKON71O/c4DaiPD4I5mEbo+jAM5kgIokdp9UNEEBuWKXbUz8FXi5KTCcjQH5a/+MBSxjwEJBcb0HDsidw6apFC4KPVjgxGIKYyxl9AAfDTuPEu74GexAQp5hJpLxTMRf2/MwTdm5nvJpA80McteKv7n9WIa1d25DKKYMBDpIZIKs0NGaJnUgHwoNRJBmhy5DLgADUSoJQchEjFOeiklfTjL36+S9kXVqVXrt7VK4ypvpshO2Ck7Zw67ZA12w5qsxQS7Z0/smb1Yj9ar9Wa9/4wWrHznmP2B9fENRKSTqA==</latexit>

C
\
C
=

;

<latexit sha1_base64="fO4GCa3Ut2x7VZSsMruCozg7kF0=">AAACJXicbVDLSsNAFJ3Ud31VXboZLIKrkkjBbgTRjUsFq0ITys30tg6dJMPMjVBCv8NP8Cvc6sqdCC7EXzGJXVTrXR3OOfd1Qq2kJdf9cCpz8wuLS8sr1dW19Y3N2tb2tU1SI7AtEpWY2xAsKhljmyQpvNUGIQoV3oTDs0K/uUdjZRJf0UhjEMEgln0pgHKqW/P8COhOgMrOxr4A7Se5uxiWTQljfsx9jDSNLFK3Vncbbll8FngTUGeTuujWPv1eItIIYxIKrO14rqYgA0NSKBxX/dSiBjGEAXZyGEOENsjK18Z8P7VACddouFS8JHG6I4PI2lEU5s7iXvtXK8j/tE5K/VaQyVinhLEoFpFUWC6ywsg8BeQ9aZAIisuRy5gLMECERnIQIifTPMRqnof39/tZcH3Y8JqN1mWzfnI6SWaZ7bI9dsA8dsRO2Dm7YG0m2AN7Ys/sxXl0Xp035/3HWnEmPTvsVzlf331BpqM=</latexit>

⇤
=

C
[
C

<latexit sha1_base64="YLDwxLRbe/CfBpt4ltv2/Lml3QY=">AAACI3icbVC7SgNBFJ31GeNr1dJmMAhWcVcEbQQxjYVFBBOFbAh3JzdxcPbBzF1BlnyGn+BX2GplJzYW+RdnY4qYeKvDOfd1Tpgqacjzvp25+YXFpeXSSnl1bX1j093abpok0wIbIlGJvgvBoJIxNkiSwrtUI0ShwtvwoVbot4+ojUziG3pKsR1BP5Y9KYAs1XEPgyvb3AV+xoMI6F6AymuDQGRpkNi5Ym0+IQw6bsWreqPis8AfgwobV73jDoNuIrIIYxIKjGn5XkrtHDRJoXBQDjKDKYgH6GPLwhgiNO18ZGzA9zMDlPAUNZeKj0icnMghMuYpCm1n8aOZ1gryP62VUe+0ncs4zQhjURwiqXB0yAgtrXPkXamRCIrPkcuYC9BAhFpyEMKSmY2wbPPwp93PguZR1T+unl4fV84vxsmU2C7bYwfMZyfsnF2yOmswwZ7ZK3tj786L8+F8Ol+/rXPOeGaH/Sln+AMiy6Vp</latexit>

�

<latexit sha1_base64="iHEB0giwjzOa6Q3+0+ErZM+WnjI=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS+iddOKQ2QczvUJY8hFe9eRNvPo1HvwXZ+MeNLFORVU13V1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18Khj4lQLbItYxboXgEElI2yTJIW9RCOEgcJuML3J/e4jaiPj6J5mCfohTCI5lgLISt2BstERDKs1t+4uwFeJV5AaK9AaVr8Go1ikIUYkFBjT99yE/Aw0SaFwXhmkBhMQU5hg39IIQjR+tjh3zs9SAxTzBDWXii9E/D2RQWjMLAxsMgR6MMteLv7n9VMaN/xMRklKGIl8EUmFi0VGaGl7QD6SGokgvxy5jLgADUSoJQchrJjaYiq2D2/5+1XSuah7l/XG3WWteV00U2Yn7JSdM49dsSa7ZS3WZoJN2RN7Zi9O5rw6b877T7TkFDPH7A+cj2/5zZQN</latexit>

� <latexit sha1_base64="pmMgdgEBZjguDiaGcVGDeolAQWo=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4hkZJoY4mJPBIg5O5wwQmzj8zcNZINvV9hq5WdsfU3LPwXZ5FCwVOdnHNP7r3Hj5U05LqfTm5tfWNzK79d2Nnd2z8oHpZaJkq0wKaIVKQ7PhhUMsQmSVLYiTVC4Cts+5OrzG/fozYyCm9pGmM/gHEoR1IAWWlQLPUia2fptKdsbAizQbHsVtw5+CrxFqTMFmgMil+9YSSSAEMSCozpem5M/RQ0SaFwVuglBmMQExhj19IQAjT9dH77jJ8mBijiMWouFZ+L+DuRQmDMNPDtZAB0Z5a9TPzP6yY0qvVTGcYJYSiyRSQVzhcZoaX9GvlQaiSC7HLkMuQCNBChlhyEsGJiWyrYPrzl71dJ67ziVSu1m2q5frloJs+O2Qk7Yx67YHV2zRqsyQR7YE/smb04j86r8+a8/4zmnEXmiP2B8/ENnRCZZA==</latexit>

L
=

⇤
[
{⌧}

<latexit sha1_base64="aYkWJ+JdZSUt85n4lf2UM/EfjOE=">AAACE3icbVC7SgNBFJ31GeMramnhYBCswq4EtBGCNhYpIhgNZJdwd3LVwdkHM3cEWVL6CX6FrVZ2YusHWPgv7q4p1Hiqwzn3cO89YaqkIdf9cKamZ2bn5isL1cWl5ZXV2tr6uUmsFtgViUp0LwSDSsbYJUkKe6lGiEKFF+HNceFf3KI2MonP6C7FIIKrWF5KAZRLg9qWHwFdC1BZe3Tot/PgEHxhUz/zCaw/GtTqbsMtwSeJNyZ1NkZnUPv0h4mwEcYkFBjT99yUggw0SaFwVPWtwRTEDVxhP6cxRGiCrHxkxHesAUp4ippLxUsRfyYyiIy5i8J8sjjb/PUK8T+vb+nyIMhknFrCWBSLSCosFxmhZd4Q8qHUSATF5chlzAVoIEItOQiRizavrJr34f39fpKc7zW8ZuPgtFlvHY2bqbBNts12mcf2WYudsA7rMsHu2SN7Ys/Og/PivDpv36NTzjizwX7Bef8ChlGevw==</latexit>

µ

<latexit sha1_base64="gpFieHjQi2NJctbUXT28uefIc70=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAGQUKkxIrOl0045c627vZAkZVPoIWKDtHyPRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w+6JrKaQ4dHMtK9gBmQIoQOCpTQizUwFUi4C6aXmX/3ANqIKLzFWQy+YpNQjAVnmEo3A2WH1Zpbd3PQZeIVpEYKtIfVr8Eo4lZBiFwyY/qeG6OfMI2CS5hXBtZAzPiUTaCf0pApMH6SR53TE2sYRjQGTYWkuQi/NxKmjJmpIJ1UDO/NopeJ/3l9i+Omn4gwtgghzw6hkJAfMlyLtAOgI6EBkWXJgYqQcqYZImhBGeepaNNSKmkf3uL3y6R7Vvca9eZ1o9a6KJopkyNyTE6JR85Ji1yRNukQTibkiTyTF+fReXXenPef0ZJT7BySP3A+vgEJ1JJm</latexit>

⌧
62
⇤

<latexit sha1_base64="mMqkHX13f3/JNo0IqybrzsJ6hIQ=">AAACBnicbVA9TwJBEN3DL8QvxNJmIzGxInfGREqijYUFJvKRcITMLQNu2Nu77M4ZCaH3V9hqZWds/RsW/hfvkELBV728Ny8z84JYSUuu++nkVlbX1jfym4Wt7Z3dveJ+qWmjxAhsiEhFph2ARSU1NkiSwnZsEMJAYSsYXWZ+6x6NlZG+pXGM3RCGWg6kAEqlXrHkEyS+jsiX2r9Oc33oFctuxZ2BLxNvTspsjnqv+OX3I5GEqEkosLbjuTF1J2BICoXTgp9YjEGMYIidlGoI0XYns9un/DixQBGP0XCp+EzE34kJhNaOwyCdDIHu7KKXif95nYQG1e5E6jgh1CJbRFLhbJEVRqalIO9Lg0SQXY5cai7AABEayUGIVEzSlgppH97i98ukeVrxzirVm7Ny7WLeTJ4dsiN2wjx2zmrsitVZgwn2wJ7YM3txHp1X5815/xnNOfPMAfsD5+MbG3OZEg==</latexit>

insiem
e di azioni (di uscita),  denotate da



LTS di un processo

•
µ�!

•

<latexit sha1_base64="krcgxqsETA33Pnpmz9cICeW1Zn8=">AAACE3icbVC7TsNAEDzzDOEVoKTgRIREFdkoEikjaCiDRB5SHEXrYwknzg/d7QGRlZJP4CtooaJDtHwABf+CE1xAwlSjmV3tzgSJkoZc99OZm19YXFourBRX19Y3Nktb2y0TWy2wKWIV604ABpWMsEmSFHYSjRAGCtvBzenYb9+iNjKOLmiYYC+EQSSvpADKpH5pzw+sUkj+vZaDawKt47vUD+0o1/ulsltxJ+CzxMtJmeVo9Etf/mUsbIgRCQXGdD03oV4KmqRQOCr61mAC4gYG2M1oBCGaXjoJMuIH1gDFPEHNpeITEX9vpBAaMwyDbDIEujbT3lj8z+tauqr1UhklljAS40MkFU4OGaFl1hDyS6mRCMafI5cRF6CBCLXkIEQm2qyyYtaHN51+lrSOKl61UjuvlusneTMFtsv22SHz2DGrszPWYE0m2AN7Ys/sxXl0Xp035/1ndM7Jd3bYHzgf39Lwn4w=</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

p <latexit sha1_base64="l7lNDk1vIYTjyx9lC6jUahRXbFc=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAmEnlIiRWdL5twyvl8ulsjRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OoKWw6LqfTmljc2t7p7xb2ds/ODyqHp/0bBQbDl0eycgMAmZBCgVdFChhoA2wMJDQD+a3md9/BGNFpO5xocEP2UyJqeAMU6mjx9WaW3dz0HXiFaRGCrTH1a/RJOJxCAq5ZNYOPVejnzCDgktYVkaxBc34nM1gmFLFQrB+kgdd0ovYMoyoBkOFpLkIvzcSFlq7CIN0MmT4YFe9TPzPG8Y4bfqJUDpGUDw7hEJCfshyI9IGgE6EAUSWJQcqFOXMMEQwgjLOUzFOK6mkfXir36+T3lXda9SbnUatdVM0UyZn5JxcEo9ckxa5I23SJZwAeSLP5MWJnVfnzXn/GS05xc4p+QPn4xt9n5GE</latexit>

a partire da   considera tutti gli stati raggiungibili:
p <latexit sha1_base64="l7lNDk1vIYTjyx9lC6jUahRXbFc=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAmEnlIiRWdL5twyvl8ulsjRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OoKWw6LqfTmljc2t7p7xb2ds/ODyqHp/0bBQbDl0eycgMAmZBCgVdFChhoA2wMJDQD+a3md9/BGNFpO5xocEP2UyJqeAMU6mjx9WaW3dz0HXiFaRGCrTH1a/RJOJxCAq5ZNYOPVejnzCDgktYVkaxBc34nM1gmFLFQrB+kgdd0ovYMoyoBkOFpLkIvzcSFlq7CIN0MmT4YFe9TPzPG8Y4bfqJUDpGUDw7hEJCfshyI9IGgE6EAUSWJQcqFOXMMEQwgjLOUzFOK6mkfXir36+T3lXda9SbnUatdVM0UyZn5JxcEo9ckxa5I23SJZwAeSLP5MWJnVfnzXn/GS05xc4p+QPn4xt9n5GE</latexit>

l'LTS di CCS è infinito (uno stato per ogni processo)

l'LTS di un processo può essere finito/infinito



Processo N
il

n
il6�!

<latexit sha1_base64="SiTYsaQnU4O8Mj8/i8WwHseeDrk=">AAACE3icbVC7TsNAEDzzDOEVoKTgRIREFdkoEikRNJRBIglSHEXrYxNOnM/W3ZqHLJd8Al9BCxUdouUDKPgX7OCC11SjmV3t7ASxkpZc992Zmp6ZnZuvLFQXl5ZXVmtr610bJUZgR0QqMmcBWFRSY4ckKTyLDUIYKOwFl0eF37tCY2WkT+k2xkEIYy1HUgDl0rC25YdAF8Eo1VJl3NcR+TdGji8IjImu02xYq7sNdwL+l3glqbMS7WHtwz+PRBKiJqHA2r7nxjRIwZAUCrOqn1iMQVzCGPs51RCiHaSTRzK+k1igiMdouFR8IuL3jRRCa2/DIJ8sYtvfXiH+5/UTGrUGqdRxQqhFcYikwskhK4zMG0J+Lg0SQZEcudRcgAEiNJKDELmY5JVV8z6839//Jd29htdstE6a9YPDspkK22TbbJd5bJ8dsGPWZh0m2B17YI/sybl3np0X5/VrdMopdzbYDzhvn4IXn1w=</latexit>

il processo inattivo non fa nulla

nessuna interazione è possibile con l'am
biente

rappresenta un agente term
inato

nessuna regola di sem
antica operativa associata a nil



LTS di un processo

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

n
il

<latexit sha1_base64="APngiTYbwtNXtEOM8b6JcZmdGlU=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhV0JmDJoYxnBPCAbwuzkJg6ZnR1m7gphCfgVtlrZia2/YuG/uLtuoYmnOpxzL/fcE2gpLLrup1NaW9/Y3CpvV3Z29/YPqodHXRvFhkOHRzIy/YBZkEJBBwVK6GsDLAwk9ILZdeb3HsBYEak7nGsYhmyqxERwhqnk+yHD+2CSKCEXo2rNrbs56CrxClIjBdqj6pc/jngcgkIumbUDz9U4TJhBwSUsKn5sQTM+Y1MYpFSxEOwwyTMv6FlsGUZUg6FC0lyE3xsJC62dh0E6mWW0y14m/ucNYpw0h4lQOkZQPDuEQkJ+yHIj0jKAjoUBRJYlByoU5cwwRDCCMs5TMU7bqaR9eMvfr5LuRd1r1Ju3jVrrqmimTE7IKTknHrkkLXJD2qRDONHkiTyTF+fReXXenPef0ZJT7ByTP3A+vgFaJZaL</latexit>



 prefisso azione

un processo con prefisso un’azione può eseguire l'azione
e continuare com

e previsto

l'azione può com
portare un'interazione con l'am

biente

µ
.p

µ�!
p

<latexit sha1_base64="sinDyGSX9d6pIMlOFlS6cjWHKmc=">AAACF3icbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FCCRAJSHKH1sUlOOdunuzUPWf4APoGvoIWKDtFSUvAv2CYFr6lGM7Pa3Qm0kpZc992pzMzOzS9UF2tLyyura/X1jZ6NEyOwK2IVm/MALCoZYZckKTzXBiEMFJ4Fk8PCP7tCY2UcndKtxkEIo0gOpQDKpYt6wx8aEGlWS/0waWru3xg5GhMYE18XUsZ1lqfcpluC/yXelDTYFMcX9Q//MhZJiBEJBdb2PVfTIAVDUijMan5iUYOYwAj7OY0gRDtIy2cyvpNYoJhrNFwqXor4fSKF0NrbMMiTIdDY/vYK8T+vn9CwPUhlpBPCSBSLSCosF1lhZN4S8ktpkAiKy5HLiAswQIRGchAiF5O8tlreh/f7+7+kt9f0Ws32SavROZg2U2VbbJvtMo/tsw47YsesywS7Yw/skT05986z8+K8fkUrznRmk/2A8/YJppugag==</latexit>

aspetta una m
oneta, poi dà un caffè e poi si ferm

a

coin
.co↵

e
.n
il

co
in

���!
co↵

e
.n
il

co
↵
e

���!
n
il

<latexit sha1_base64="OI3CO+VBHS6YqPwNrKOaOtwpc6U="></latexit>

coin
.co↵

ee
.n
il

<latexit sha1_base64="sIFOcK+OPpzpzxGmC58gkiPbpLk=">AAACKXicbVDLSsNAFJ34tr6qLt0MFsFVSUTRpejGZQVbhbaUyfSmXjqZhJkbQUK+xE/wK9zqyp0KrvwRJ7Xgo97V4ZxzXydMFVry/Vdvanpmdm5+YbGytLyyulZd32jZJDMSmjJRibkKhQWFGpqEpOAqNSDiUMFlODwt9csbMBYTfUG3KXRjMdAYoRTkqF71oBMLukbKZYK6qHcSZy5n5d98FAEUTiqJMMo1qqJXrfl1f1R8EgRjUGPjavSq751+IrMYNEklrG0HfkrdXBhCqaCodDILqZBDMYC2g1rEYLv56L2C72RWUMJTMBwVH5HwsyMXsbW3ceic5Y32r1aS/2ntjKKjbo46zQi0LBcRKhgtstKgiwJ4Hw0QifJy4Ki5FEYQgUEupHRk5oKsuDyCv99PgtZePdivH53v145PxskssC22zXZZwA7ZMTtjDdZkkt2xB/bInrx779l78d6+rFPeuGeT/Srv4xMwD6kx</latexit>

coin
.co↵

e
.n
il

co
in

���!
co↵

e
.n
il

co
↵
e

���!
n
il

<latexit sha1_base64="OI3CO+VBHS6YqPwNrKOaOtwpc6U="></latexit>

Act)



LTS del processo

p <latexit sha1_base64="l7lNDk1vIYTjyx9lC6jUahRXbFc=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAmEnlIiRWdL5twyvl8ulsjRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OoKWw6LqfTmljc2t7p7xb2ds/ODyqHp/0bBQbDl0eycgMAmZBCgVdFChhoA2wMJDQD+a3md9/BGNFpO5xocEP2UyJqeAMU6mjx9WaW3dz0HXiFaRGCrTH1a/RJOJxCAq5ZNYOPVejnzCDgktYVkaxBc34nM1gmFLFQrB+kgdd0ovYMoyoBkOFpLkIvzcSFlq7CIN0MmT4YFe9TPzPG8Y4bfqJUDpGUDw7hEJCfshyI9IGgE6EAUSWJQcqFOXMMEQwgjLOUzFOK6mkfXir36+T3lXda9SbnUatdVM0UyZn5JxcEo9ckxa5I23SJZwAeSLP5MWJnVfnzXn/GS05xc4p+QPn4xt9n5GE</latexit>

µ
.p

<latexit sha1_base64="tJsyxAS8mtxylIFf3kEpRDNStOM=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJyrJRJFJG0FAGCYdIiRWdL5twyt3ZulsjRVa+gRYqOkTL51DwL9jBBSRMNZrZ1c5OlEhh0fM+ncra+sbmVnW7trO7t39QPzzq2jg1HAIey9j0ImZBCg0BCpTQSwwwFUm4j6bXhX//CMaKWN/hLIFQsYkWY8EZ5lIwUKmbDOsNz/UWoKvEL0mDlOgM61+DUcxTBRq5ZNb2fS/BMGMGBZcwrw1SCwnjUzaBfk41U2DDbBF2Ts9SyzCmCRgqJF2I8HsjY8ramYryScXwwS57hfif109x3AozoZMUQfPiEAoJi0OWG5G3AHQkDCCyIjlQoSlnhiGCEZRxnotpXkst78Nf/n6VdC9cv+m2bpuN9lXZTJWckFNyTnxySdrkhnRIQDgR5Ik8kxdn5rw6b877z2jFKXeOyR84H99Mt5MY</latexit>

•
µ�!

•

<latexit sha1_base64="krcgxqsETA33Pnpmz9cICeW1Zn8=">AAACE3icbVC7TsNAEDzzDOEVoKTgRIREFdkoEikjaCiDRB5SHEXrYwknzg/d7QGRlZJP4CtooaJDtHwABf+CE1xAwlSjmV3tzgSJkoZc99OZm19YXFourBRX19Y3Nktb2y0TWy2wKWIV604ABpWMsEmSFHYSjRAGCtvBzenYb9+iNjKOLmiYYC+EQSSvpADKpH5pzw+sUkj+vZaDawKt47vUD+0o1/ulsltxJ+CzxMtJmeVo9Etf/mUsbIgRCQXGdD03oV4KmqRQOCr61mAC4gYG2M1oBCGaXjoJMuIH1gDFPEHNpeITEX9vpBAaMwyDbDIEujbT3lj8z+tauqr1UhklljAS40MkFU4OGaFl1hDyS6mRCMafI5cRF6CBCLXkIEQm2qyyYtaHN51+lrSOKl61UjuvlusneTMFtsv22SHz2DGrszPWYE0m2AN7Ys/sxXl0Xp035/1ndM7Jd3bYHzgf39Lwn4w=</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>



Scelta non determ
inistica 

Il processo              può com
portarsi com

e      o com
e

p
1

µ�!
q

p
1
+
p
2

µ�!
q

<latexit sha1_base64="mV8EbR86+dHTcsUlzVOKKOHtgnc=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBAEIewGQQ8eRC8eIxgNZMPSO3bikNndcabXB0t+xk/wK7zqSQ8iXv0Kd2MOaqxTUdVNd1WolbTkuq/OxOTU9Mxsaa48v7C4tFxZWT2zSWoENkWiEtMKwaKSMTZJksKWNghRqPA87B8V/vk1GiuT+JTuNHYi6MWyKwVQLgWVfb9rQGQ68Lh/a2TvksCY5Cbzo3TArwblwtnWQf1fN6hU3Zo7BB8n3ohU2QiNoPLmXyQijTAmocDatudq6mRgSAqFg7KfWtQg+tDDdk5jiNB2smHKAd9MLVDCNRouFR+K+HMjg8jauyjMJyOgS/vXK8T/vHZK3b1OJmOdEsaiOERS4fCQFUbm9SG/kAaJoPgcuYy5AANEaCQHIXIxzfss5314f9OPk7N6zdup7Z3sVA8OR82U2DrbYFvMY7vsgB2zBmsywe7ZI3tiz86D8+K8Ox/foxPOaGeN/YLz+QWa/aq5</latexit>

p
2

µ�!
q

p
1
+
p
2

µ�!
q

<latexit sha1_base64="3nHTyzNxgeZpgZhFtb0qD8/lhTA=">AAACMHicdVDLSgNBEJz1GeMr6tHLYBAEIeyGgDl4CHrxGME8IBtC79iJQ2YfzvSqYcnP+Al+hVc96UHEq1/hJuagidapqOqmu8qLlDRk26/W3PzC4tJyZiW7ura+sZnb2q6bMNYCayJUoW56YFDJAGskSWEz0gi+p7Dh9U9HfuMGtZFhcEGDCNs+9ALZlQIolTq5Y7erQSRRp8jdOy17VwRah7eJ68dDfj3Mpo5z+J/byeXtgj0GnyXOhOTZBNVO7s29DEXsY0BCgTEtx46onYAmKRQOs25sMALRhx62UhqAj6adjFMO+X5sgEIeoeZS8bGIPzcS8I0Z+F466QNdmWlvJP7ltWLqltuJDKKYMBCjQyQVjg8ZoWVaH/JLqZEIRp8jlwEXoIEIteQgRCrGaZ/ZtA9nOv0sqRcLTqlQPi/lKyeTZjJsl+2xA+awI1ZhZ6zKakywe/bIntiz9WC9WO/Wx/fonDXZ2WG/YH1+AZy/qro=</latexit>

p
1
+
p
2

<latexit sha1_base64="gjsX03V7FQzXlO1l2flTu7psORg=">AAAB+XicbVDLSsNAFJ34rPVVdelmsAiCUJJSsMuiG5cV7APaUCbT2zp0MhlmboQS+hFudeVO3Po1LvwXk5iFtp7V4Zx7ueeeQEth0XU/nbX1jc2t7dJOeXdv/+CwcnTctVFsOHR4JCPTD5gFKRR0UKCEvjbAwkBCL5jdZH7vEYwVkbrHuQY/ZFMlJoIzTKWeHnmXelQfVapuzc1BV4lXkCop0B5VvobjiMchKOSSWTvwXI1+wgwKLmFRHsYWNOMzNoVBShULwfpJHndBz2PLMKIaDBWS5iL83khYaO08DNLJkOGDXfYy8T9vEOOk6SdC6RhB8ewQCgn5IcuNSHsAOhYGEFmWHKhQlDPDEMEIyjhPxTgtppz24S1/v0q69ZrXqDXvGtXWddFMiZySM3JBPHJFWuSWtEmHcDIjT+SZvDiJ8+q8Oe8/o2tOsXNC/sD5+AYWlpN8</latexit>

p
1

<latexit sha1_base64="glxzMy2w5odLSGDqun40fiCnTHQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAGQUKkxIrOl0045Xw+3a1BkZVPoIWKDtHyPRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1pZXVvfKG9WtrZ3dveq+wddG8WGQ4dHMjK9gFmQQkEHBUroaQMsDCTcBdPLzL97AGNFpG5xpsEP2USJseAMU+lGD71htebW3Rx0mXgFqZEC7WH1azCKeByCQi6ZtX3P1egnzKDgEuaVQWxBMz5lE+inVLEQrJ/kUef0JLYMI6rBUCFpLsLvjYSF1s7CIJ0MGd7bRS8T//P6MY6bfiKUjhEUzw6hkJAfstyItAOgI2EAkWXJgQpFOTMMEYygjPNUjNNSKmkf3uL3y6R7Vvca9eZ1o9a6KJopkyNyTE6JR85Ji1yRNukQTibkiTyTF+fReXXenPef0ZJT7BySP3A+vgGpPZIo</latexit>

p
2

<latexit sha1_base64="dV5MJYvjpuiBYKxymHt0u16H/TM=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrKjSKSMoKEMgjykxIrOl0045Xw+3a1BUZRPoIWKDtHyPRT8C7ZxAQlTjWZ2tbMTaCksuu6nU1hb39jcKm6Xdnb39g/Kh0cdG8WGQ5tHMjK9gFmQQkEbBUroaQMsDCR0g+lV6ncfwFgRqTucafBDNlFiLDjDRLrVw9qwXHGrbga6SrycVEiO1rD8NRhFPA5BIZfM2r7navTnzKDgEhalQWxBMz5lE+gnVLEQrD/Poi7oWWwZRlSDoULSTITfG3MWWjsLg2QyZHhvl71U/M/rxzhu+HOhdIygeHoIhYTskOVGJB0AHQkDiCxNDlQoyplhiGAEZZwnYpyUUkr68Ja/XyWdWtWrVxs39UrzMm+mSE7IKTknHrkgTXJNWqRNOJmQJ/JMXpxH59V5c95/RgtOvnNM/sD5+AaqzJIp</latexit>

aspetta una m
oneta, poi dà un caffè o un tè, poi si ferm

a
coin

.(co↵
ee
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il
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tea
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il)

co
in
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<latexit sha1_base64="zoLYEOKgG4ZKXwqTEnLh3WD2LUE="></latexit>

coin
.(co↵

ee
.n
il
+

tea
.n
il)

<latexit sha1_base64="DqS8/Bef+Ra35XN6OUyA0I12HRc="></latexit>

coin
.(co↵

ee
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il
+

tea
.n
il)

co
in
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co↵

ee
.n
il
+

tea
.n
il

co
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ee

��
tea
  

n
il

<latexit sha1_base64="zoLYEOKgG4ZKXwqTEnLh3WD2LUE="></latexit>

Sum
L)

Sum
R)



LTS del processo
p <latexit sha1_base64="l7lNDk1vIYTjyx9lC6jUahRXbFc=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAmEnlIiRWdL5twyvl8ulsjRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OoKWw6LqfTmljc2t7p7xb2ds/ODyqHp/0bBQbDl0eycgMAmZBCgVdFChhoA2wMJDQD+a3md9/BGNFpO5xocEP2UyJqeAMU6mjx9WaW3dz0HXiFaRGCrTH1a/RJOJxCAq5ZNYOPVejnzCDgktYVkaxBc34nM1gmFLFQrB+kgdd0ovYMoyoBkOFpLkIvzcSFlq7CIN0MmT4YFe9TPzPG8Y4bfqJUDpGUDw7hEJCfshyI9IGgE6EAUSWJQcqFOXMMEQwgjLOUzFOK6mkfXir36+T3lXda9SbnUatdVM0UyZn5JxcEo9ckxa5I23SJZwAeSLP5MWJnVfnzXn/GS05xc4p+QPn4xt9n5GE</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

q

<latexit sha1_base64="bEP2aONPY+LrlU50StdLi7xotc0=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgTiTykxIrOl0045Xw2d3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbObzO89gjYiUnc4j8EP2VSJieAMU6n9MKrW3Lqbg64SryA1UqA1qn4NxxG3ISjkkhkz8NwY/YRpFFzCojK0BmLGZ2wKg5QqFoLxkzzogp5ZwzCiMWgqJM1F+L2RsNCYeRikkyHDe7PsZeJ/3sDipOEnQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu6d1lvtC9rzeuimTI5IafknHjkijTJLWmRDuEEyBN5Ji+OdV6dN+f9Z7TkFDvH5A+cj29/LpGF</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

p
+

q

<latexit sha1_base64="xix6ghdNgQPGLTl+1g2IcEX5KRA=">AAAB9XicbVDLSgNBEJz1GeMr6tHLYBAEIexKwByDXjxGNA9IQpiddOKQ2dlxplcJSz7Bq568iVe/x4P/4u66B02sU1HVTVeXr6Ww6LqfztLyyuraemGjuLm1vbNb2ttv2TAyHJo8lKHp+MyCFAqaKFBCRxtggS+h7U8uU7/9AMaKUN3iVEM/YGMlRoIzTKQbfXo/KJXdipuBLhIvJ2WSozEoffWGIY8CUMgls7bruRr7MTMouIRZsRdZ0IxP2Bi6CVUsANuPs6gzehxZhiHVYKiQNBPh90bMAmungZ9MBgzv7LyXiv953QhHtX4slI4QFE8PoZCQHbLciKQDoENhAJGlyYEKRTkzDBGMoIzzRIySUopJH97894ukdVbxqpXadbVcv8ibKZBDckROiEfOSZ1ckQZpEk7G5Ik8kxfn0Xl13pz3n9ElJ985IH/gfHwDu72SNA==</latexit>



Ricorsione

com
e una definizione ricorsiva 

aspetta una m
oneta, poi dà un caffè ed è di nuovo pronto 

                                  o un tè e si ferm
a
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<latexit sha1_base64="llZym87nlxBxMZ5x4ykuoZ/+DFo="></latexit>
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<latexit sha1_base64="JNACfBfplYJXBQ1UOlX9/T2tMPQ="></latexit>

rec
x
.
coin

.(co↵
ee
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il)

<latexit sha1_base64="j7pPKXeHvfcbnRH1OBDWI4ZPkDA="></latexit>

let
x
=

p
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x

<latexit sha1_base64="ik/r2yRfqYGVkVvQRFLWzFQwaJ8=">AAACKHicbVC7SgNBFJ2Nr/iOWtoMBsEq7ErANIJoYxnBJEKyhLvjTRwy+2DmrhiWpPRjxFa/w07S+gf+gZM1gq9THc65zxMkShpy3YlTmJtfWFwqLq+srq1vbJa2tpsmTrXAhohVrK8CMKhkhA2SpPAq0QhhoLAVDM6mfusWtZFxdEnDBP0Q+pHsSQFkpW6Jd0KgG9PLFNJofMePeTL+kmRklW6p7FbcHPwv8WakzGaod0vvnetYpCFGJBQY0/bchPwMNEmhcLTSSQ0mIAbQx7alEYRo/Cz/ZMT3UwMU8wQ1l4rnIn7vyCA0ZhgGtjI/8rc3Ff/z2in1ar79KEkJIzFdRFJhvsgILW1EyK+lRiKYXo5cRlyABiLUkoMQVkxtZj+GglJ+djcc2Yy834n8Jc3Dilet1C6q5ZPTWVpFtsv22AHz2BE7YeeszhpMsHv2yJ7Ys/PgvDivzuSztODMenbYDzhvH6S/qGM=</latexit>
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<latexit sha1_base64="JNACfBfplYJXBQ1UOlX9/T2tMPQ="></latexit>
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<latexit sha1_base64="sm7qIcMc5XultzpRj6IGgQaLosk="></latexit>
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<latexit sha1_base64="sm7qIcMc5XultzpRj6IGgQaLosk="></latexit>



Ricorsione tram
ite 

costanti di processo
im

m
aginate che alcune costanti     di processo siano disponibili 

insiem
e ad     un insiem

e di dichiarazioni della form
a

per ogni costante

A
,

p
2
�

p
µ�!

q

A
µ�!

q

<latexit sha1_base64="JS663FjlqqydZgnbuwu4RGf7E6Y="></latexit>

A

<latexit sha1_base64="ZanKptpX2vJMgodaVvq3quVbTRI=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiRxRLx4hkUcCG9I7NDhh9pGZXiPZ8AHGq36HN+PVz/Az/AN3kYOAdapUdXd1youUNGTbX1ZubX1jcyu/XdjZ3ds/KB4etUwYa4FNEapQdzwwqGSATZKksBNpBN9T2PbGN5nffkBtZBjc0SRC14dRIIdSAKVS46pfLNllewa+Spw5KbE56v3id28QitjHgIQCY7qOHZGbgCYpFE4LvdhgBGIMI+ymNAAfjZvMHp3ys9gAhTxCzaXiMxH/biTgGzPxvXTSB7o3y14m/ud1YxpW3UQGUUwYiCyIpMJZkBFapg0gH0iNRJB9jlwGXIAGItSSgxCpGKeVLBwFpdzkcTJNO3KWG1klrYuyUylXG5VS7XreVp6dsFN2zhx2yWrsltVZkwmG7Jm9sFfryXqz3q2P39GcNd85ZguwPn8AzA6aHA==</latexit>

�

<latexit sha1_base64="DqunJeJTLVd8VqUUQjvq3ONfkQ4=">AAACDHicbVDLTgJBEJzFF+IL9ehlIjHxRHYNiRyJevCIiTwS2JDeocGR2Udmeo1kwy8Yr/od3oxX/8HP8A9cVg4C1qlS1d3VKS9S0pBtf1m5ldW19Y38ZmFre2d3r7h/0DRhrAU2RKhC3fbAoJIBNkiSwnakEXxPYcsbXU791gNqI8PglsYRuj4MAzmQAiiVmt0rVAS9Ysku2xn4MnFmpMRmqPeK391+KGIfAxIKjOk4dkRuApqkUDgpdGODEYgRDLGT0gB8NG6SfTvhJ7EBCnmEmkvFMxH/biTgGzP2vXTSB7ozi95U/M/rxDSouokMopgwENMgkgqzICO0TGtA3pcaiWD6OXIZcAEaiFBLDkKkYpz2MncUlHKTx/Ek7chZbGSZNM/KTqVcvamUaheztvLsiB2zU+awc1Zj16zOGkywe/bMXtir9WS9We/Wx+9ozprtHLI5WJ8/2POcUw==</latexit>

A
,

p

<latexit sha1_base64="zC0KL54HJeG2TXOOrBjK/Zhpf4k=">AAACE3icbVC7TsNAEDzzJrwClDQnIiSqyEZIUPJoKEEiDymx0PqyCSfOZ+dujYisfAaihe+gQ7R8AJ/BH2AbF5Aw1Whmd2c1QaykJdf9dGZm5+YXFpeWKyura+sb1c2tpo0SI7AhIhWZdgAWldTYIEkK27FBCAOFreDuPPdb92isjPQ1jWL0Qxho2ZcCKJP80y4ZCXqgcMjjm2rNrbsF+DTxSlJjJS5vql/dXiSSEDUJBdZ2PDcmPwVDUigcV7qJxRjEHQywk1ENIVo/LZ4e873EAkU8RsOl4oWIvzdSCK0dhUE2GQLd2kkvF//zOgn1j/1U6jgh1CIPIqmwCLLCyKwN5D1pkAjyz5FLzQUYIEIjOQiRiUlWz5+joJSfPozGWUfeZCPTpHlQ9w7rx1eHtZOzsq0ltsN22T7z2BE7YRfskjWYYEP2xJ7Zi/PovDpvzvvP6IxT7myzP3A+vgFYNp9H</latexit>

Const)

P
,

coin
.(co↵

ee
.P

+
tea

.n
il)

<latexit sha1_base64="TkIt7gxvI4e31gP8XGWM8KuKJTU="></latexit>



CCS: buffer di capacita’ 1
B

10

in

⌦⌦
B

11

o
u
t

II

<latexit sha1_base64="RkqIPc175JbdoOrR6SInZCB7Z1w="></latexit>

rec
x
.
in
.ou

t.x

<latexit sha1_base64="IpYmEnVKFb+Zl9mebHZOYnY1zEc="></latexit>

�
=

{
B

10
,

in
.B

11
,
B

11
,

ou
t.B

10
}

<latexit sha1_base64="gwW2ccZXEbSVXMGY9QQ4PLa9AsQ="></latexit>

in
•

<latexit sha1_base64="Ng216oT1R27BnZLR9h66idWH7rQ=">AAACG3icbVDLTgJBEJzFF+IL5ehlIjHxRHYNiRyJXjxiIo8ENqR3aHDC7CMzvUaywT8xXvU7vBmvHvwM/8Bd5CBgnSpV3dM15UVKGrLtLyu3tr6xuZXfLuzs7u0fFA+PWiaMtcCmCFWoOx4YVDLAJklS2Ik0gu8pbHvjq8xv36M2MgxuaRKh68MokEMpgFKpXyz1fKA7SYkMpo89L1YKqV8s2xV7Br5KnDkpszka/eJ3bxCK2MeAhAJjuo4dkZuAJikUTgu92GAEYgwj7KY0AB+Nm8zCT/lpbIBCHqHmUvGZiH83EvCNmfheOplFNcteJv7ndWMa1tz0X1FMGIjsEEmFs0NGaJm2gnwgNRJBlhy5DLgADUSoJQchUjFOa1p4FJRyk4fJNO3IWW5klbTOK061UrupluuX87by7JidsDPmsAtWZ9eswZpMsAl7Zi/s1Xqy3qx36+N3NGfNd0psAdbnD/q5otQ=</latexit>

•
ou

t

<latexit sha1_base64="xmCOsPjaY7K5OPVBEagXhFb7wbc=">AAACHHicbVDJSgNBFOxxN27jcvPSGARPYUYEPYpePEYwUUiG8Kbzoo09C92vxTjETxGv+h3exKvgZ/gHzow5mMQ6FVVvKSpMlTTkeV/O1PTM7Nz8wmJlaXlldc1d32iaxGqBDZGoRF+FYFDJGBskSeFVqhGiUOFleHta+Jd3qI1M4gvqpxhEcB3LnhRAudRxt9qhVQrpsR0B3UjKEkuDjlv1al4JPkn8IamyIeod97vdTYSNMCahwJiW76UUZKBJCoWDStsaTEHcwjW2chpDhCbIyvQDvmsNUMJT1FwqXor4dyODyJh+FOaTRUYz7hXif17LUu8oyGScWsJYFI9IKiwfGaFlXgvyrtRIBEVy5DLmAjQQoZYchMhFm/c0chSUCrL7ftGRP97IJGnu1/yD2tH5QfX4ZNjWAttmO2yP+eyQHbMzVmcNJtgDe2Yv7NV5ct6cd+fjd3TKGe5sshE4nz/6dKNf</latexit>

B
uffer 1



CCS: buffer di capacita’ 2
B

20
,

in
.B

21

<latexit sha1_base64="+fPYyB9jLkUafmvofsXxmrFZqGo=">AAACKnicbVC5TsNAFFxzE64AJc2KCIkqsiMkKFFoKEEih5Q41vPmEVas12b3GRFZ6fkYRAvfQRfR8gP8AXZIAYSpRjPvnDBR0pLrjp25+YXFpeWV1dLa+sbmVnl7p2nj1AhsiFjFph2CRSU1NkiSwnZiEKJQYSu8PSv81j0aK2N9RcME/QgGWl5LAZRLQXm/Hri9Gu+SkaAHCu94NwK6kZRJParWA69XC8oVt+pOwGeJNyUVNsVFUP7s9mORRqhJKLC247kJ+RkYkkLhqNRNLSYgbmGAnZxqiND62eSXET9ILVDMEzRcKj4R8WdHBpG1wyjMK4tD7V+vEP/zOildn/j5V0lKqEWxiKTCySIrjMxDQt6XBomguBy51FyAASI0koMQuZjmqf0aCkr52cNwlGfk/U1kljRrVe+oenJ5VDmtT9NaYXtsnx0yjx2zU3bOLliDCfbIntkLe3WenDdn7Lx/l845055d9gvOxxccVKdc</latexit>
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21
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<latexit sha1_base64="2pLRNRoJPXyO5CJgM8Yded8xQco="></latexit>B
22
,

ou
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21

<latexit sha1_base64="MzX/8uKQYcfJBICGzu3rxtzUDbk="></latexit>

B
20
,

in
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21

<latexit sha1_base64="+fPYyB9jLkUafmvofsXxmrFZqGo=">AAACKnicbVC5TsNAFFxzE64AJc2KCIkqsiMkKFFoKEEih5Q41vPmEVas12b3GRFZ6fkYRAvfQRfR8gP8AXZIAYSpRjPvnDBR0pLrjp25+YXFpeWV1dLa+sbmVnl7p2nj1AhsiFjFph2CRSU1NkiSwnZiEKJQYSu8PSv81j0aK2N9RcME/QgGWl5LAZRLQXm/Hri9Gu+SkaAHCu94NwK6kZRJParWA69XC8oVt+pOwGeJNyUVNsVFUP7s9mORRqhJKLC247kJ+RkYkkLhqNRNLSYgbmGAnZxqiND62eSXET9ILVDMEzRcKj4R8WdHBpG1wyjMK4tD7V+vEP/zOildn/j5V0lKqEWxiKTCySIrjMxDQt6XBomguBy51FyAASI0koMQuZjmqf0aCkr52cNwlGfk/U1kljRrVe+oenJ5VDmtT9NaYXtsnx0yjx2zU3bOLliDCfbIntkLe3WenDdn7Lx/l845055d9gvOxxccVKdc</latexit>
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21
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<latexit sha1_base64="2pLRNRoJPXyO5CJgM8Yded8xQco="></latexit>B
22
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ou
t.B

21

<latexit sha1_base64="MzX/8uKQYcfJBICGzu3rxtzUDbk="></latexit>
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<latexit sha1_base64="ZFDanafj5wy33zRGm+DOXQrSEog="></latexit>

in
•

<latexit sha1_base64="Ng216oT1R27BnZLR9h66idWH7rQ=">AAACG3icbVDLTgJBEJzFF+IL5ehlIjHxRHYNiRyJXjxiIo8ENqR3aHDC7CMzvUaywT8xXvU7vBmvHvwM/8Bd5CBgnSpV3dM15UVKGrLtLyu3tr6xuZXfLuzs7u0fFA+PWiaMtcCmCFWoOx4YVDLAJklS2Ik0gu8pbHvjq8xv36M2MgxuaRKh68MokEMpgFKpXyz1fKA7SYkMpo89L1YKqV8s2xV7Br5KnDkpszka/eJ3bxCK2MeAhAJjuo4dkZuAJikUTgu92GAEYgwj7KY0AB+Nm8zCT/lpbIBCHqHmUvGZiH83EvCNmfheOplFNcteJv7ndWMa1tz0X1FMGIjsEEmFs0NGaJm2gnwgNRJBlhy5DLgADUSoJQchUjFOa1p4FJRyk4fJNO3IWW5klbTOK061UrupluuX87by7JidsDPmsAtWZ9eswZpMsAl7Zi/s1Xqy3qx36+N3NGfNd0psAdbnD/q5otQ=</latexit>

•
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<latexit sha1_base64="xmCOsPjaY7K5OPVBEagXhFb7wbc=">AAACHHicbVDJSgNBFOxxN27jcvPSGARPYUYEPYpePEYwUUiG8Kbzoo09C92vxTjETxGv+h3exKvgZ/gHzow5mMQ6FVVvKSpMlTTkeV/O1PTM7Nz8wmJlaXlldc1d32iaxGqBDZGoRF+FYFDJGBskSeFVqhGiUOFleHta+Jd3qI1M4gvqpxhEcB3LnhRAudRxt9qhVQrpsR0B3UjKEkuDjlv1al4JPkn8IamyIeod97vdTYSNMCahwJiW76UUZKBJCoWDStsaTEHcwjW2chpDhCbIyvQDvmsNUMJT1FwqXor4dyODyJh+FOaTRUYz7hXif17LUu8oyGScWsJYFI9IKiwfGaFlXgvyrtRIBEVy5DLmAjQQoZYchMhFm/c0chSUCrL7ftGRP97IJGnu1/yD2tH5QfX4ZNjWAttmO2yP+eyQHbMzVmcNJtgDe2Yv7NV5ct6cd+fjd3TKGe5sshE4nz/6dKNf</latexit>
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CCS: buffer booleano
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<latexit sha1_base64="VqqzeTbiEve9H/SXNXx7CZRNrTY="></latexit>
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<latexit sha1_base64="gO/mKZ5t072uLp3c2x0LUKaTvE0="></latexit>B
t ,

ou
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t .B
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<latexit sha1_base64="7JmoBLb/hRuYP8uNrfo/HZm+b0g="></latexit>
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f
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f .B

;

<latexit sha1_base64="n09VajmmvljLHALa1aBrlXv5omc="></latexit>
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<latexit sha1_base64="gO/mKZ5t072uLp3c2x0LUKaTvE0="></latexit>B
t ,

ou
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t .B
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<latexit sha1_base64="7JmoBLb/hRuYP8uNrfo/HZm+b0g="></latexit>
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ou
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<latexit sha1_base64="n09VajmmvljLHALa1aBrlXv5omc="></latexit>

in
t •

<latexit sha1_base64="Oo/G1WxNB5g6s/Kl1pYDy/DMo8I=">AAACHXicbVDLTgJBEJzFF+ILNZ68TCQmnsiuIZEj0YtHTOSRwIb0Dg1OmH1kptdINvgrxqt+hzfj1fgZ/oG7yEHAOlWquqdryouUNGTbX1ZuZXVtfSO/Wdja3tndK+4fNE0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PJGV5nfukdtZBjc0jhC14dhIAdSAKVSr3jU9YHuJCUymPTosevFSiH1iiW7bE/Bl4kzIyU2Q71X/O72QxH7GJBQYEzHsSNyE9AkhcJJoRsbjECMYIidlAbgo3GTafwJP40NUMgj1FwqPhXx70YCvjFj30sns7Bm0cvE/7xOTIOqm/4sigkDkR0iqXB6yAgt016Q96VGIsiSI5cBF6CBCLXkIEQqxmlRc4+CUm7yMJ6kHTmLjSyT5nnZqZSrN5VS7XLWVp4dsxN2xhx2wWrsmtVZgwmWsGf2wl6tJ+vNerc+fkdz1mznkM3B+vwBrxmjuw==</latexit>

in
f
•

<latexit sha1_base64="NVQF/SZNGaLMZJytt7r0FKXotak=">AAACHXicbVDLTgJBEJzFF+ILNZ68TCQmnsiuIZEj0YtHTOSRwIb0Dg1OmH1kptdINvgrxqt+hzfj1fgZ/oG7yEHAOlWquqdryouUNGTbX1ZuZXVtfSO/Wdja3tndK+4fNE0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PJGV5nfukdtZBjc0jhC14dhIAdSAKVSr3jU9YHuJCUymPQGj10vVgqpVyzZZXsKvkycGSmxGeq94ne3H4rYx4CEAmM6jh2Rm4AmKRROCt3YYARiBEPspDQAH42bTONP+GlsgEIeoeZS8amIfzcS8I0Z+146mYU1i14m/ud1YhpU3fRnUUwYiOwQSYXTQ0ZomfaCvC81EkGWHLkMuAANRKglByFSMU6LmnsUlHKTh/Ek7chZbGSZNM/LTqVcvamUapeztvLsmJ2wM+awC1Zj16zOGkywhD2zF/ZqPVlv1rv18Tuas2Y7h2wO1ucPl7+jrQ==</latexit>
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t

<latexit sha1_base64="PMMuzG5yAzCjtwmOKU0KvbHU0BU=">AAACHnicbVC7SgNBFJ31bXxFBRubwSBYhV0RtBRtLCOYKCTLcndyo4OzD2buiGGN3yK2+h12Yquf4R+4G7cwiac6nHMfhxOmShpy3S9nanpmdm5+YbGytLyyulZd32iZxGqBTZGoRF+FYFDJGJskSeFVqhGiUOFleHta+Jd3qI1M4gvqp+hHcB3LnhRAuRRUtzqhVQrpsRMB3UjKEkuDgIJqza27Q/BJ4pWkxko0gup3p5sIG2FMQoExbc9Nyc9AkxQKB5WONZiCuIVrbOc0hgiNnw3zD/iuNUAJT1FzqfhQxL8bGUTG9KMwnyxSmnGvEP/z2pZ6R34m49QSxqJ4RFLh8JERWubFIO9KjURQJEcuYy5AAxFqyUGIXLR5UyNHQSk/u+8P8o688UYmSWu/7h3Uj84PascnZVsLbJvtsD3msUN2zM5YgzWZYA/smb2wV+fJeXPenY/f0Smn3NlkI3A+fwCwBqRG</latexit>•
ou

t
f

<latexit sha1_base64="1VgQzUwSXDRQaWUeDIglvmThaXA=">AAACHnicbVC7SgNBFJ31Gd9RwcZmMAhWYVcCWoo2lhFMIiTLcndyo4OzD2buiGGN3yK2+h12Yquf4R+4G7fQ6KkO59zH4YSpkoZc98OZmp6ZnZuvLCwuLa+srlXXN9omsVpgSyQq0RchGFQyxhZJUniRaoQoVNgJr08Kv3OD2sgkPqdhin4El7EcSAGUS0F1qxdapZDuexHQlaQssTQKBkG15tbdMfhf4pWkxko0g+pnr58IG2FMQoExXc9Nyc9AkxQKR4s9azAFcQ2X2M1pDBEaPxvnH/Fda4ASnqLmUvGxiD83MoiMGUZhPlmkNJNeIf7ndS0NDv1MxqkljEXxiKTC8SMjtMyLQd6XGomgSI5cxlyABiLUkoMQuWjzpn4dBaX87HY4yjvyJhv5S9r7da9RPzxr1I6Oy7YqbJvtsD3msQN2xE5Zk7WYYHfskT2xZ+fBeXFenbfv0Smn3Nlkv+C8fwGZHKQ4</latexit>
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Com
posizione parallela

i processi che girano in parallelo possono intrecciare le loro 
azioni o sincronizzarsi quando vengono eseguite due azioni
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<latexit sha1_base64="tSCAWNIeG4pA5jgibywmg60D+7M=">AAACOHicbZDPSsNAEMY3/rf+q3r0slgETyURwR6LevCoYFVoSpis07q4SdbdiVpiXshH8Cm8KgjexKtPYFJ70NY5fXy/GWbmC7WSllz3xZmYnJqemZ2brywsLi2vVFfXzmySGoEtkajEXIRgUckYWyRJ4YU2CFGo8Dy8Pij5+S0aK5P4lPoaOxH0YtmVAqiwguqh3zUgMh143L83sndFYExyl/lRmvObwMsrJXvQwc7/vCR5UK25dXdQfFx4Q1FjwzoOqm/+ZSLSCGMSCqxte66mTgaGpFCYV/zUogZxDT1sFzKGCG0nG3yb863UAiVco+FS8YGJvycyiKztR2HRGQFd2VFWmv+xdkrdRieTsU4JY1EuIqlwsMgKI4sYkV9Kg0RQXo5cxlyAASI0koMQhZkWuVaKPLzR78fF2U7d2603TnZrzf1hMnNsg22ybeaxPdZkR+yYtZhgj+yZvbBX58l5dz6cz5/WCWc4s87+lPP1DR2grfc=</latexit>
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<latexit sha1_base64="fJa0QTl/AOW1nH90BOWKXN7vr+Q=">AAACOHicbVDLSgNBEJz1GeMr6tHLYBA8hd0gmGNQDx4jmETIhqV37MTB2YczvWpY80N+gl/hNYLgTbz6Be7GPfiqU1FVTXeXHytpyLYn1szs3PzCYmmpvLyyurZe2djsmCjRAtsiUpE+98GgkiG2SZLC81gjBL7Crn91lPvdG9RGRuEZjWLsBzAM5UAKoEzyKsfuQINIY6/O3Tsth5cEWke3qRskY37t1cflzHPu//dzJ894lapds6fgf4lTkCor0PIqL+5FJJIAQxIKjOk5dkz9FDRJoXBcdhODMYgrGGIvoyEEaPrp9Nsx300MUMRj1FwqPhXx+0QKgTGjwM+SAdCl+e3l4n9eL6FBo5/KME4IQ5EvIqlwusgILbMakV9IjUSQX45chlyABiLUkoMQmZhkvZazPpzf3/8lnXrN2a81TverzcOimRLbZjtsjznsgDXZCWuxNhPsgT2xCXu2Hq1X6816/4rOWMXMFvsB6+MTIRqt+Q==</latexit>
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<latexit sha1_base64="hRuW0tatAaKGLR7Qdqk+aVl0fsc="></latexit>
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<latexit sha1_base64="uUibm6Y9R17adxhr57t+oMt24L0="></latexit>
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<latexit sha1_base64="RwP0S7P4D8qzFwECuvnn8KcCz6o="></latexit>
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<latexit sha1_base64="l9HcYwJu5wbJDx3uUZIUBa/Lqkk="></latexit>
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<latexit sha1_base64="fp76AGk5nqZSqkCXh5b0oa1jDpc="></latexit>
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<latexit sha1_base64="9PKlRg4BCcwQevUTOOC6mlMnwk8="></latexit>
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LTS del processo
p <latexit sha1_base64="l7lNDk1vIYTjyx9lC6jUahRXbFc=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAmEnlIiRWdL5twyvl8ulsjRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OoKWw6LqfTmljc2t7p7xb2ds/ODyqHp/0bBQbDl0eycgMAmZBCgVdFChhoA2wMJDQD+a3md9/BGNFpO5xocEP2UyJqeAMU6mjx9WaW3dz0HXiFaRGCrTH1a/RJOJxCAq5ZNYOPVejnzCDgktYVkaxBc34nM1gmFLFQrB+kgdd0ovYMoyoBkOFpLkIvzcSFlq7CIN0MmT4YFe9TPzPG8Y4bfqJUDpGUDw7hEJCfshyI9IGgE6EAUSWJQcqFOXMMEQwgjLOUzFOK6mkfXir36+T3lXda9SbnUatdVM0UyZn5JxcEo9ckxa5I23SJZwAeSLP5MWJnVfnzXn/GS05xc4p+QPn4xt9n5GE</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

q

<latexit sha1_base64="bEP2aONPY+LrlU50StdLi7xotc0=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgTiTykxIrOl0045Xw2d3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbObzO89gjYiUnc4j8EP2VSJieAMU6n9MKrW3Lqbg64SryA1UqA1qn4NxxG3ISjkkhkz8NwY/YRpFFzCojK0BmLGZ2wKg5QqFoLxkzzogp5ZwzCiMWgqJM1F+L2RsNCYeRikkyHDe7PsZeJ/3sDipOEnQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu6d1lvtC9rzeuimTI5IafknHjkijTJLWmRDuEEyBN5Ji+OdV6dN+f9Z7TkFDvH5A+cj29/LpGF</latexit>

p|q

<latexit sha1_base64="woocYZuk5O/KxCcfHaSrCQkRx4A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJFJG0FAGQR5SYkXnyyaccj4fd2tQFPIJtFDRIVq+h4J/wTYuIDDVaGZXOzuBlsKi6344haXlldW14nppY3Nre6e8u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmJynfucOjBWRusapBj9kYyVGgjNMpCv9cDsoV9yqm4H+JV5OKiRHc1D+7A8jHoegkEtmbc9zNfozZlBwCfNSP7agGZ+wMfQSqlgI1p9lUef0KLYMI6rBUCFpJsLPjRkLrZ2GQTIZMryxi14q/uf1YhzV/ZlQOkZQPD2EQkJ2yHIjkg6ADoUBRJYmByoU5cwwRDCCMs4TMU5KKSV9eIvf/yXtk6pXq9Yva5XGWd5MkRyQQ3JMPHJKGuSCNEmLcDImj+SJPDv3zovz6rx9jxacfGef/ILz/gU6XJKF</latexit>

•

<latexit sha1_base64="SWoLJMTudRl+nmr1qr2AVtstC4c=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BLx4jmAckS5iddOKQ2QczPUJY8hFe9eRNvPo1HvwXd+MeNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LuEElI2yTJIW9RCMPA4XdYHqT+91H1EbG0T3NEvRDPonkWApOmdQdBFYppGG15tbdBdgq8QpSgwKtYfVrMIqFDTEiobgxfc9NyE+5JikUzisDazDhYson2M9oxEM0frqIO2dn1nCKWYKaScUWIv7eSHlozCwMssmQ04NZ9nLxP69vadzwUxklljAS+SGSCheHjNAy6wHZSGok4nlyZDJigmtOhFoyLkQm2qyYStaHt/z9Kulc1L3LeuPusta8Lpopwwmcwjl4cAVNuIUWtEHAFJ7gGV6c1Hl13pz3n9GSU+wcwx84H9821ZQ0</latexit>

•
⌧
�!
•

<latexit sha1_base64="/bDjRWDcwGwh45PmF5sIiqNr66M=">AAACFHicbVC7TsNAEDyHd3gFKGlOREhUkY0ikTKChhIkQiLFVrQ+lnDi/NDdHg9ZafkEvoIWKjpES0/Bv2AHF5Aw1WhmV7szYaqkIdf9dCozs3PzC4tL1eWV1bX12sbmuUmsFtgRiUp0LwSDSsbYIUkKe6lGiEKF3fD6qPC7N6iNTOIzuk8xiGAYy0spgHJpUON+aJVC8u+0HF4RaJ3cZj6BHZXGoFZ3G+4YfJp4JamzEieD2pd/kQgbYUxCgTF9z00pyECTFApHVd8aTEFcwxD7OY0hQhNk4yQjvmsNUMJT1FwqPhbx90YGkTH3UZhPRkBXZtIrxP+8vqXLVpDJOLWEsSgOkVQ4PmSElnlFyC+kRiIoPkcuYy5AAxFqyUGIXLR5Z9W8D28y/TQ53294zUbrtFlvH5bNLLJttsP2mMcOWJsdsxPWYYI9sCf2zF6cR+fVeXPef0YrTrmzxf7A+fgGp1Wf/g==</latexit>



CCS: buffer paralleli
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<latexit sha1_base64="f6z6USopAr7wDCuxlBRmy5jltY0=">AAACKnicbVA7TsNAFFzzDf8AJc2KCIkqshESKaPQUAaJJEiJYz0vj7BivTa7z4jISs9hEC2cgy6i5QLcADukIMBUo5n3nTBR0pLrjp25+YXFpeXSyura+sbmVnl7p23j1AhsiVjF5jIEi0pqbJEkhZeJQYhChZ3w9rTwO/dorIz1BQ0T9CMYaHktBVAuBeX9RuD2Pd4jI0EPFN7xXgR0IymTelRtBF7fC8oVt+pOwP8Sb0oqbIpmUP7sXcUijVCTUGBt13MT8jMwJIXC0WovtZiAuIUBdnOqIULrZ5NfRvwgtUAxT9BwqfhExJ8dGUTWDqMwrywOtb+9QvzP66Z0XfPzr5KUUItiEUmFk0VWGJmHhPxKGiSC4nLkUnMBBojQSA5C5GKapzYzFJTys4fhKM/I+53IX9I+qnrH1dr5caXemKZVYntsnx0yj52wOjtjTdZigj2yZ/bCXp0n580ZO+/fpXPOtGeXzcD5+AIY8ada</latexit>
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<latexit sha1_base64="+wRT4PY3mt440S7BK2iY2+8ciV4="></latexit>
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<latexit sha1_base64="hUflIMxvswIbYuSm7AxrD7zzq9k="></latexit>



CCS: buffer paralleli
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<latexit sha1_base64="f6z6USopAr7wDCuxlBRmy5jltY0=">AAACKnicbVA7TsNAFFzzDf8AJc2KCIkqshESKaPQUAaJJEiJYz0vj7BivTa7z4jISs9hEC2cgy6i5QLcADukIMBUo5n3nTBR0pLrjp25+YXFpeXSyura+sbmVnl7p23j1AhsiVjF5jIEi0pqbJEkhZeJQYhChZ3w9rTwO/dorIz1BQ0T9CMYaHktBVAuBeX9RuD2Pd4jI0EPFN7xXgR0IymTelRtBF7fC8oVt+pOwP8Sb0oqbIpmUP7sXcUijVCTUGBt13MT8jMwJIXC0WovtZiAuIUBdnOqIULrZ5NfRvwgtUAxT9BwqfhExJ8dGUTWDqMwrywOtb+9QvzP66Z0XfPzr5KUUItiEUmFk0VWGJmHhPxKGiSC4nLkUnMBBojQSA5C5GKapzYzFJTys4fhKM/I+53IX9I+qnrH1dr5caXemKZVYntsnx0yj52wOjtjTdZigj2yZ/bCXp0n580ZO+/fpXPOtGeXzcD5+AIY8ada</latexit>
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<latexit sha1_base64="+wRT4PY3mt440S7BK2iY2+8ciV4="></latexit>
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confrontare con il buffer a capacità 2


