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processo inattivo
variabile di processo (per la ricorsione)
prefisso azione
canale ristretto
rietichettatura del canale
scelta nondeterministica (somma)

p, q ::= nil
| x
| µ.p
| p\↵
| p[�]
| p+ q
| p|q
| rec x. p

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

composizione parallela
ricorsione

(gli operatori sono elencati in ordine di precedenza)

CCS: sintassi



Un po’ di notazione
<latexit sha1_base64="7NxTP51J0grsD6rYiVOPTBm26sw="></latexit>

scriviamo
nX

i=1

pi invece di p1 + · · ·+ pn

<latexit sha1_base64="uiBUhMW9fAoqj9Kbqh/26QaMPb4="></latexit>

scriviamo
nY

i=1

pi invece di p1| · · · |pn

<latexit sha1_base64="LeLada6WNRI/+vKfy/+Mv5aVPvo="></latexit>

scriviamo p\{a1, ..., an} invece di p\a1 · · · \an

<latexit sha1_base64="a95R/ovtWuKUvgKHQdlaJ//6yrw="></latexit>

scriviamo µn.p invece di µ.µ....µ.| {z }
n

p



CCS op. semantica
p

µ�! q

p[�]
�(µ)���! q[�]

<latexit sha1_base64="c8TRPe923kw8jnEVi8CxhsxGNLo="></latexit>

Rel)
p

µ�! q µ 62 {↵,↵}
p\↵ µ�! q\↵

<latexit sha1_base64="evOZCK6hL14zN0ukm97vpTEdTJY="></latexit>

Res)

p1
µ�! q1

p1|p2
µ�! q1|p2

<latexit sha1_base64="tSCAWNIeG4pA5jgibywmg60D+7M=">AAACOHicbZDPSsNAEMY3/rf+q3r0slgETyURwR6LevCoYFVoSpis07q4SdbdiVpiXshH8Cm8KgjexKtPYFJ70NY5fXy/GWbmC7WSllz3xZmYnJqemZ2brywsLi2vVFfXzmySGoEtkajEXIRgUckYWyRJ4YU2CFGo8Dy8Pij5+S0aK5P4lPoaOxH0YtmVAqiwguqh3zUgMh143L83sndFYExyl/lRmvObwMsrJXvQwc7/vCR5UK25dXdQfFx4Q1FjwzoOqm/+ZSLSCGMSCqxte66mTgaGpFCYV/zUogZxDT1sFzKGCG0nG3yb863UAiVco+FS8YGJvycyiKztR2HRGQFd2VFWmv+xdkrdRieTsU4JY1EuIqlwsMgKI4sYkV9Kg0RQXo5cxlyAASI0koMQhZkWuVaKPLzR78fF2U7d2603TnZrzf1hMnNsg22ybeaxPdZkR+yYtZhgj+yZvbBX58l5dz6cz5/WCWc4s87+lPP1DR2grfc=</latexit>

p2
µ�! q2

p1|p2
µ�! p1|q2

<latexit sha1_base64="fJa0QTl/AOW1nH90BOWKXN7vr+Q=">AAACOHicbVDLSgNBEJz1GeMr6tHLYBA8hd0gmGNQDx4jmETIhqV37MTB2YczvWpY80N+gl/hNYLgTbz6Be7GPfiqU1FVTXeXHytpyLYn1szs3PzCYmmpvLyyurZe2djsmCjRAtsiUpE+98GgkiG2SZLC81gjBL7Crn91lPvdG9RGRuEZjWLsBzAM5UAKoEzyKsfuQINIY6/O3Tsth5cEWke3qRskY37t1cflzHPu//dzJ894lapds6fgf4lTkCor0PIqL+5FJJIAQxIKjOk5dkz9FDRJoXBcdhODMYgrGGIvoyEEaPrp9Nsx300MUMRj1FwqPhXx+0QKgTGjwM+SAdCl+e3l4n9eL6FBo5/KME4IQ5EvIqlwusgILbMakV9IjUSQX45chlyABiLUkoMQmZhkvZazPpzf3/8lnXrN2a81TverzcOimRLbZjtsjznsgDXZCWuxNhPsgT2xCXu2Hq1X6816/4rOWMXMFvsB6+MTIRqt+Q==</latexit>

p1
��! q1 p2

��! q2

p1|p2
⌧�! q1|q2

<latexit sha1_base64="hRuW0tatAaKGLR7Qdqk+aVl0fsc="></latexit>

ParL) Com) ParR)

p[rec x. p/x]
µ�! q

rec x. p
µ�! q

<latexit sha1_base64="llZym87nlxBxMZ5x4ykuoZ/+DFo="></latexit>

Rec)

p1
µ�! q

p1 + p2
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>

p2
µ�! q

p1 + p2
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>

SumL) SumR)

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>

Act)



CCS
Codificare  un linguaggio imperativo



Prima cosa: terminazione
Un canale dedicato done:

viene inviato un messaggio quando il comando corrente 
termina

Done , done

<latexit sha1_base64="WV58djPVPpKR7LNEcNovbFPFzOs="></latexit>

<latexit sha1_base64="nzjgD5SBtHsWCcY83NkDOh9gSgU="></latexit>

Done
done���! nil



Terminazione

•

<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>

• done���! •

<latexit sha1_base64="L3WhEY1M7LX8DAgMftTU6BvUBUs=">AAACKnicbVC5TsNAEF1zE64AJc2KCIkqshHi6BA0lCCRgBRH0XgzhBXrXWt3zCHLf8In8BW0UNFFiI4PwQ4uuKZ6evPmeC9KlHTk+0NvbHxicmp6ZrY2N7+wuFRfXmk7k1qBLWGUsRcROFRSY4skKbxILEIcKTyPro/K/vkNWieNPqP7BLsxDLS8lAKooHr1nTBKlULi4Z2VgysCa81tFsZAV5Ky0BSz5eqsbzTmec4rea/e8Jv+qPhfEFSgwao66dXfw74RaYyahALnOoGfUDcDS1IozGth6jABcQ0D7BRQQ4yum4385XwjdUCGJ2i5VHxE4veJDGLn7uOoUJaPu9+9kvyv10npcq+bSZ2khFqUh0gqHB1ywsrCPPK+tEgE5efIpeYCLBChlRyEKMi0SLJW5BH8dv8XtLeawXZz/3S7cXBYJTPD1tg622QB22UH7JidsBYT7IE9sWf24j16r97Qe/uSjnnVzCr7Ud7HJxwSqa4=</latexit>



Skip

non fa nulla invia  done

⌧.Done

<latexit sha1_base64="vx5kR6YctcpAIfhyQ5dKZUB4wlM=">AAACMnicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCAroIKChBIhApsaL1ZQMnznfW3RoRWfkVWvgAfgY6RMtHYJsUJLDVaGZXMztRoqQj33/zZmbn5hcWK0vV5ZXVtfXaxua1M6kV2BJGGduOwKGSGlskSWE7sQhxpPAmuj8t9JsHtE4afUXDBMMYbrUcSAGUU73aZpcgbXRjoDs3yM6MxlGvVvcbfjn8LwjGoM7Gc9Hb8CrdvhFpjJqEAuc6gZ9QmIElKRSOqt3UYQLiHm6xk0MNMbowK8OP+G7qgAxP0HKpeEni74sMYueGcZRvlimntYL8T+ukNDgKM6mTlFCLwoikwtLICSvzVpD3pUUiKJIjl5oLsECEVnIQIifTvKYJw8KGjFFu8itQKsweh0V3wXRTf8H1fiM4aBxfHtSbJ+MWK2yb7bA9FrBD1mTn7IK1mGCP7Ik9sxfv1Xv3PrzPn9UZb3yzxSbG+/oGIAiqyw==</latexit>

<latexit sha1_base64="jQmzCyHwc9ia49E26Ui4OtCzu+c=">AAACNXicbVC7TsNAEDyHVwjPhJLmRIREFdkRAkoEDWWQSIKUWGh9bMIp57O5WyMiK99BC1/Bt1DQIVp+AdukIIGpRjM72tEEsZKWXPfNKS0sLi2vlFcra+sbm1vb1VrHRokR2BaRisx1ABaV1NgmSQqvY4MQBgq7weg897sPaKyM9BWNY/RDGGo5kAIok/x+CHRnB6kdyXhys113G24B/pd4U1JnU7Ruqk6tfxuJJERNQoG1Pc+NyU/BkBQKJ5V+YjEGMYIh9jKqIUTrp0XrCd9PLFDEYzRcKl6I+DuRQmjtOAyyy6LlvJeL/3m9hAYnfip1nBBqkT8iqbB4ZIWR2RzIb6VBIsibI5eaCzBAhEZyECITk2yfmYcKCB+zOv+2yRNodEQTXslW9OY3+0s6zYZ31GheHtZPz6Z7ltku22MHzGPH7JRdsBZrM8Hu2RN7Zi/Oq/PufDifP6clZ5rZYTNwvr4BeUKsFA==</latexit>

skip

<latexit sha1_base64="PMt0pkV1XciZH3snL2gDWPEc6uM="></latexit>

• ⌧�! Done
done���! nil



Variabili

un processo dedicato alla gestione di ogni variabile
possiamo leggere il suo valore attuale (      canale)
possiamo scrivere qualsiasi valore (canale        )   

XW ,
nX

i=1

xwi.Xi

<latexit sha1_base64="gN7bM82/RNWZFwBv3xQSo829o/U="></latexit>

xri

<latexit sha1_base64="YdfhPDyyHG5BhD4pqGovw0V7zng=">AAACInicbVDLTgJBEJzFF+IL9OhlIjHxRHYNiXojevGIiTwS2JDeoYEJs4/M9BrIhl/wqh/g13gznkz8GHeRg4B1qlR1p7rLi5Q0ZNtfVm5jc2t7J79b2Ns/ODwqlo6bJoy1wIYIVajbHhhUMsAGSVLYjjSC7ylseeO7zG89oTYyDB5pGqHrwzCQAymAMmmie7JXLNsVew6+TpwFKbMF6r2Sle/2QxH7GJBQYEzHsSNyE9AkhcJZoRsbjECMYYidlAbgo3GT+bEzfh4boJBHqLlUfC7i340EfGOmvpdO+kAjs+pl4n9eJ6bBtZvIIIoJA5EFkVQ4DzJCy7QF5H2pkQiyy5HLgAvQQIRachAiFeO0lqXALIbCUJnlr0ApN5lMZ2l3zmpT66R5WXGqlZuHarl2u2gxz07ZGbtgDrtiNXbP6qzBBBuxZ/bCXq036936sD5/R3PWYueELcH6/gHceqSP</latexit>

xwi

<latexit sha1_base64="FijSHND2+X2fDtiJ4g4YvsbLV7w=">AAACInicbVDLTgJBEJzFF+IL9OhlIjHxRHaNiXojevGIiTwS2JDeoYEJs4/M9Cpkwy941Q/wa7wZTyZ+jLvIQcA6Vaq6U93lRUoasu0vK7e2vrG5ld8u7Ozu7R8US4cNE8ZaYF2EKtQtDwwqGWCdJClsRRrB9xQ2vdFt5jcfURsZBg80idD1YRDIvhRAmTR+6spusWxX7Bn4KnHmpMzmqHVLVr7TC0XsY0BCgTFtx47ITUCTFAqnhU5sMAIxggG2UxqAj8ZNZsdO+WlsgEIeoeZS8ZmIfzcS8I2Z+F466QMNzbKXif957Zj6V24igygmDEQWRFLhLMgILdMWkPekRiLILkcuAy5AAxFqyUGIVIzTWhYCsxgKQ2UWvwKl3GQ8mabdOctNrZLGecW5qFzfX5SrN/MW8+yYnbAz5rBLVmV3rMbqTLAhe2Yv7NV6s96tD+vzdzRnzXeO2AKs7x/lK6SU</latexit>

= xw1.X1 + · · ·+ xwn.Xn

<latexit sha1_base64="UX/j8ID6zwLYfIpb0sKDJNCemFo="></latexit>

Xi , xri.Xi + XW

<latexit sha1_base64="hiNotWxT3oZiwyIYAShtXNVS5iU="></latexit>

<latexit sha1_base64="7ZYkFUQV0YgSVqm5mf3Uotzndh8="></latexit>

x che varia su V = {v1, ..., vn}



Dichiarazione di variabili

rilascia una variabile non inizializzata e termina

XW|Done

<latexit sha1_base64="yvaTIIpYqo6W7tCgCh2/Ml6C9iU=">AAACOXicbVBNT9tAEF1DW0KgbQInxGXVCIlTZFdIlFsEHDgGiXxIiRWNlwldsd61dseIyET8ml7LD+CXcOSGuPIHsE2QGtJ3enpvRm/mRYmSjnz/wVta/vT5y0pltbq2/vXb91p9o+tMagV2hFHG9iNwqKTGDklS2E8sQhwp7EWXR4Xfu0LrpNFnNEkwjOFCy7EUQLk0qm0NY6Dfbpz1e9Obd35sNE5HtYbf9EvwRRLMSIPN0B7Vvcrw3Ig0Rk1CgXODwE8ozMCSFAqn1WHqMAFxCRc4yKmGGF2YlT9M+U7qgAxP0HKpeCnivxsZxM5N4iifLK/86BXi/7xBSuNfYSZ1khJqUQSRVFgGOWFlXg7yc2mRCIrLkUvNBVggQis5CJGLad7WXGARQ8YoN/8VKBVm15Oiu+BjU4uk+7MZ7DUPTvcarcNZixW2zX6wXRawfdZiJ6zNOkywW/aH/WV33r336D15z2+jS95sZ5PNwXt5Bebjrj8=</latexit>

<latexit sha1_base64="BgngrILJVyAuYVlaMtjudCnYZFQ=">AAACNnicbVC7TsNAEDyHd3iFUNKciJCoIjtCQBlBQxkkQiIlIVpfNuGU89m6W0dBVvgOWvgKfoWGDtHyCdgmBa+pRjM72tH4kZKWXPfFKSwsLi2vrK4V1zc2t7ZLO+VrG8ZGYFOEKjRtHywqqbFJkhS2I4MQ+Apb/vg881sTNFaG+oruIuwFMNJyKAVQKt10A6BbO0wmYGb3036p4lbdHPwv8eakwuZo9HeccncQijhATUKBtR3PjaiXgCEpFM6K3dhiBGIMI+ykVEOAtpfktWf8ILZAIY/QcKl4LuL3RAKBtXeBn17mNX97mfif14lpeNpLpI5iQi2yRyQV5o+sMDLdA/lAGiSCrDlyqbkAA0RoJAchUjFOB/rxUAHhNK3zb5ssgUaHNOPFdEXv92Z/yXWt6h1Xa5dHlfrZfM9Vtsf22SHz2AmrswvWYE0mmGEP7JE9Oc/Oq/PmvH+dFpx5Zpf9gPPxCZThrKY=</latexit>var x

<latexit sha1_base64="HvJaYzGC10Im/ih/vxf7sKbZGms=">AAACM3icbVDLSgNBEJyNr/hOzNHLYBQ8SNjNQb0IQS8eI5goJMvSO+nEIbMPZnqDYcm3eNUP8GPEm3j1H9yNOZhowUBR1U31lB8raci236zC0vLK6lpxfWNza3tnt1Tea5so0QJbIlKRvvfBoJIhtkiSwvtYIwS+wjt/eJX7dyPURkbhLY1jdAMYhLIvBVAmeaXKYfuim448+2TkOdmrdyeHXqlq1+wp+F/izEiVzdD0ylax24tEEmBIQoExHceOyU1BkxQKJxvdxGAMYggD7GQ0hACNm06vn/CjxABFPEbNpeJTEX9vpBAYMw78bDIAejCLXi7+53US6p+7qQzjhDAUeRBJhdMgI7TMakHekxqJIL8cuQy5AA1EqCUHITIxyXqaC8xjKIqUmf8VKOWmj+NJ1p2z2NRf0q7XnNNa/aZebVzOWiyyfXbAjpnDzliDXbMmazHBxuyJPbMX69V6tz6sz5/RgjXbqbA5WF/fGkKpkg==</latexit>

V = {v0, v1, v2}

<latexit sha1_base64="+IWJYZIc6xP2syZ2ZJHQ4YLMHr8="></latexit>

X0

xr0,xw0

⌃⌃

xw1

◆◆

xw2



XW

xw0

OO

xw1

}}

xw2

!!

X1

xr1,xw1

33

xw0

@@

xw2

>>

X2

xr2,xw2

RR

xw0

jj

xw1
kk

<latexit sha1_base64="nzjgD5SBtHsWCcY83NkDOh9gSgU="></latexit>

Done
done���! nil

<latexit sha1_base64="HdsOWAwkNO6tDTwA0jh7prm6usE=">AAACInicbVDLSgNBEJz1GeMr0aOXwSB4CrtB1GPQi8cI5gHJEnonnWTI7IOZXjEs+QWv+gF+jTfxJPgx7sY9mMQ6FVXdVHd5kZKGbPvLWlvf2NzaLuwUd/f2Dw5L5aOWCWMtsClCFeqOBwaVDLBJkhR2Io3gewrb3uQ289uPqI0MgweaRuj6MArkUAqgTOr5ctAvVeyqPQdfJU5OKixHo1+2Cr1BKGIfAxIKjOk6dkRuApqkUDgr9mKDEYgJjLCb0gB8NG4yP3bGz2IDFPIINZeKz0X8u5GAb8zU99JJH2hslr1M/M/rxjS8dhMZRDFhILIgkgrnQUZombaAfCA1EkF2OXIZcAEaiFBLDkKkYpzWshCYxVAYKrP4FSjlJk/TWdqds9zUKmnVqs5ltXZ/Uanf5C0W2Ak7ZefMYVeszu5YgzWZYGP2zF7Yq/VmvVsf1ufv6JqV7xyzBVjfP6ocpG4=</latexit>

|



Assegnamento

xwi.Done

<latexit sha1_base64="U3V7lC5VVv0ARHgaO2thkOYgWFI=">AAACPXicbVDLSgNBEJz1Gd9RjyIMBsFT2BVBvYl68BjBRCFZQu/Y0cHZmWWmVw1LTn6NV/0Av8MP8CZevbq75mDUOhVV3VR3RYmSjnz/1Rsbn5icmq7MzM7NLywuVZdXWs6kVmBTGGXsRQQOldTYJEkKLxKLEEcKz6Obo8I/v0XrpNFn1E8wjOFKy54UQLnUra53TG4X29n93aAr650Y6Nr1smOjcdCt1vy6X4L/JcGQ1NgQje6yV+lcGpHGqEkocK4d+AmFGViSQuFgtpM6TEDcwBW2c6ohRhdm5R8Dvpk6IMMTtFwqXor4cyOD2Ll+HOWT5ZW/vUL8z2un1NsLM6mTlFCLIoikwjLICSvzBpBfSotEUFyOXGouwAIRWslBiFxM88ZGAosYMka50a9AqTC77xfdBb+b+kta2/Vgp75/ulM7OBy2WGFrbINtsYDtsgN2whqsyQR7YI/siT17L96b9+59fI+OecOdVTYC7/MLcOuwAg==</latexit>

<latexit sha1_base64="FZWJL8tv/fZuMpvO1ML9ghKatGE=">AAACMHicbVBNS8NAFNz4Wet3PXpZLIKnkoioCILoxaOC1UIN5WV91qWbTdh9kUron/Cqv8Jfoyfx6q9wE3PQ6pyGmTe8YaJUSUu+/+ZNTE5Nz8zW5urzC4tLyyurjUubZEZgWyQqMZ0ILCqpsU2SFHZSgxBHCq+iwUnhX92jsTLRF/SQYhhDX8tbKYCc1Bnyg0N+35O9labf8kvwvySoSJNVOOuteo3rm0RkMWoSCqztBn5KYQ6GpFA4ql9nFlMQA+hj11ENMdowLwuP+GZmgRKeouFS8VLEn4kcYmsf4shdxkB3dtwrxP+8bka3+2EudZoRalE8IqmwfGSFkW4J5DfSIBEUzZFLzQUYIEIjOQjhxMxN8+uhAsKhq/NvmyKBRic04nW3YjC+2V9yud0Kdlvb5zvNo+NqzxpbZxtsiwVsjx2xU3bG2kwwxR7ZE3v2XrxX7937+D6d8KrMGvsF7/MLHN2owQ==</latexit>x := vi

invia un messaggio per cambiare lo stato della variabile
e poi termina

<latexit sha1_base64="0p2A5KbaswKk6hvEf0buYG/GxAI="></latexit>

• xwi��! Done
done���! nil



Composizione sequenziale 

p1|done.p2

<latexit sha1_base64="kalcjK8n+tfxH/HxLEPH5LK4jMg=">AAACNXicbVC7TsNAEDzzDO8AoqI5ESFRRTZCAjoEDSVIBJASy1pfFjhxvjvdrRGRycfQwgfwLRR0iJZfwA4pCLDVaGZXMzupVdJTGL4GY+MTk1PTtZnZufmFxaX68sq5N7kT2BJGGXeZgkclNbZIksJL6xCyVOFFentU6Rd36Lw0+ox6FuMMrrW8kgKopJL6mk2ih04GdCOp6BqN/aZNtpN6I2yGg+F/QTQEDTack2Q5qHW6RuQZahIKvG9HoaW4AEdSKOzPdnKPFsQtXGO7hBoy9HExyN/nm7kHMtyi41LxAYk/LwrIvO9lablZJfW/tYr8T2vndLUXF1LbnFCLyoikwoGRF06WxSDvSodEUCVHLjUX4IAIneQgREnmZVMjhpUNGaP86FegVFzc9/pld9Hvpv6C8+1mtNPcP91pHBwOW6yxdbbBtljEdtkBO2YnrMUEK9gje2LPwUvwFrwHH9+rY8HwZpWNTPD5BVqoq+Q=</latexit>

scelta infelice: non è scalabile

p1|done.p2|done.p3

<latexit sha1_base64="rmW28lnLnpcN8YzrsreVgXD5eOE="></latexit>

c1; c2; c3

<latexit sha1_base64="BN4QoVWO1MVxTgdZFYD4BuKaIbE=">AAACKXicbVDLSsNAFJ3UV61vXboZLIKrktSCihvRjUsFq4U0lJvptQ6dZMLMjVhCP8OtfoBf407d+iMmNQurHhg4nHMv584JEyUtue67U5mZnZtfqC7WlpZXVtfWNzavrU6NwLbQSptOCBaVjLFNkhR2EoMQhQpvwuFZ4d/co7FSx1c0SjCIYBDLWymAcskXPe9Y9Jr52++t192GOwH/S7yS1FmJi96GU+32tUgjjEkosNb33ISCDAxJoXBc66YWExBDGKCf0xgitEE2uXnMd1MLpHmChkvFJyL+3MggsnYUhflkBHRnf3uF+J/np3R7GGQyTlLCWBRBJBVOgqwwMi8DeV8aJILicuQy5gIMEKGRHITIxTRvZyqwiCGtlZ3+FSgVZA+jcd6d97upv+S62fBajaPLVv3ktGyxyrbZDttjHjtgJ+ycXbA2E0yzR/bEnp0X59V5cz6+RytOubPFpuB8fgG/IaZ1</latexit>

assumiamo

<latexit sha1_base64="mZIhP5a//6Jn/J/2dTiC1b/bwVM=">AAAB/XicbVDLSsNAFJ34rPVVdelmsAguSkmKqOCm6MZlBfuAJITJ9LYOnTyYuRFKKH6FW125E7d+iwv/xSRmoa1ndTjnXu65x4+l0Gian8bS8srq2nplo7q5tb2zW9vb7+koURy6PJKRGvhMgxQhdFGghEGsgAW+hL4/uc79/gMoLaLwDqcxuAEbh2IkOMNMsrlnOY1Lp8G9llerm02zAF0kVknqpETHq305w4gnAYTIJdPatswY3ZQpFFzCrOokGmLGJ2wMdkZDFoB20yLyjB4nmmFEY1BUSFqI8HsjZYHW08DPJgOG93rey8X/PDvB0YWbijBOEEKeH0IhoTikuRJZF0CHQgEiy5MDFSHlTDFEUIIyzjMxycqpZn1Y898vkl6raZ01W7en9fZV2UyFHJIjckIsck7a5IZ0SJdwEpEn8kxejEfj1Xgz3n9Gl4xy54D8gfHxDUtMlKY=</latexit>c1 ; c2
<latexit sha1_base64="IoqEkIqeCdBxWcntzwnnGSQmLrU=">AAACOnicbVC7TsNAEDzzDOGVQIVoTiRIVJEdIUEZQUMZJEIiJVa0vmzgxNln3a0RkRXxNbTwAXwJJSWi5QOwQwpCmGpuZldzO0GspCXXfXMWFpeWV1YLa8X1jc2t7VJ559rqxAhsCa206QRgUckIWyRJYSc2CGGgsB3cned++x6NlTq6olGMfgg3kRxKAZRJ/dJe2rNDXo37XpWHeoBKAa+K7DXulypuzZ2AzxNvSipsima/7BR6Ay2SECMSCqztem5MfgqGpFA4LvYSizGIO7jBbkYjCNH66eSGMT9MLJDmMRouFZ+I+HsjhdDaURhkkyHQrf3r5eJ/Xjeh4amfyihOCCORB5FUOAmywsisHOQDaZAI8p8jlxEXYIAIjeQgRCYmWVszgXkMaa3s7FWglJ8+jPLuvL9NzZN2veYd1zzvsl5pnE1rLLB9dsCOmMdOWINdsCZrMcEe2RN7Zi/Oq/PufDifP6MLznRnl83A+foGQZ6r+Q==</latexit>

p1 modella c1
<latexit sha1_base64="y1ngy2bfQq7sBlEQj4EdpP/vbdU=">AAACOnicbVC7TsNAEDyHV3gnUCGaEwkSVWRHSFBG0FAGiZBIiRWtLxs45eyz7taIyIr4Glr4AL6EkhLR8gHYIQUBppqb2dXcThAracl1X53CwuLS8kpxdW19Y3Nru1TeubY6MQJbQittOgFYVDLCFklS2IkNQhgobAej89xv36GxUkdXNI7RD+EmkkMpgDKpX9pLe3bIq3G/XuWhHqBSwKsie036pYpbc6fgf4k3IxU2Q7Nfdoq9gRZJiBEJBdZ2PTcmPwVDUiicrPUSizGIEdxgN6MRhGj9dHrDhB8mFkjzGA2Xik9F/LmRQmjtOAyyyRDo1v72cvE/r5vQ8NRPZRQnhJHIg0gqnAZZYWRWDvKBNEgE+c+Ry4gLMECERnIQIhOTrK25wDyGtFZ2/ipQyk/vx3l33u+m/pJ2veYd1zzvsl5pnM1qLLJ9dsCOmMdOWINdsCZrMcEe2CN7Ys/Oi/PmvDsf36MFZ7azy+bgfH4BRSir+w==</latexit>

p2 modella c2

<latexit sha1_base64="HAuezCEUkOQ6DrGRbNckyOKlGWs="></latexit>

p3 puo’ iniziare dopo p1



Sequenziale?
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>

• done���! •

<latexit sha1_base64="L3WhEY1M7LX8DAgMftTU6BvUBUs=">AAACKnicbVC5TsNAEF1zE64AJc2KCIkqshHi6BA0lCCRgBRH0XgzhBXrXWt3zCHLf8In8BW0UNFFiI4PwQ4uuKZ6evPmeC9KlHTk+0NvbHxicmp6ZrY2N7+wuFRfXmk7k1qBLWGUsRcROFRSY4skKbxILEIcKTyPro/K/vkNWieNPqP7BLsxDLS8lAKooHr1nTBKlULi4Z2VgysCa81tFsZAV5Ky0BSz5eqsbzTmec4rea/e8Jv+qPhfEFSgwao66dXfw74RaYyahALnOoGfUDcDS1IozGth6jABcQ0D7BRQQ4yum4385XwjdUCGJ2i5VHxE4veJDGLn7uOoUJaPu9+9kvyv10npcq+bSZ2khFqUh0gqHB1ywsrCPPK+tEgE5efIpeYCLBChlRyEKMi0SLJW5BH8dv8XtLeawXZz/3S7cXBYJTPD1tg622QB22UH7JidsBYT7IE9sWf24j16r97Qe/uSjnnVzCr7Ud7HJxwSqa4=</latexit>

• done���! •

<latexit sha1_base64="ON4cX0YgqKWo4eM3XIlwokJ3LQg=">AAACH3icbVDLSsNAFJ34rPVVdelmsAiCUBIpqLuiG5cVrApNKTfTax2cTMLMjVpCP8JP8Cvc6sqduO3CfzGJWfg6q8M553LvPUGspCXXnThT0zOzc/OVheri0vLKam1t/dxGiRHYEZGKzGUAFpXU2CFJCi9jgxAGCi+Cm+Pcv7hFY2Wkz2gUYy+EoZZXUgBlUr+26weJUkjcvzdyeE1gTHSX+iHQtaR0EGkcj3mZ6dfqbsMtwP8SryR1VqLdr334g0gkIWoSCqztem5MvRQMSaFwXPUTizGIGxhiN6MaQrS9tHhqzLcTCxTxGA2Xihcifp9IIbR2FAZZMr/W/vZy8T+vm9DVQS+VOk4ItcgXkVRYLLLCyKwt5ANpkAjyy5FLzQUYIEIjOQiRiUlWXzXrw/v9/V9yvtfwmo3D02a9dVQ2U2GbbIvtMI/tsxY7YW3WYYI9sCf2zF6cR+fVeXPev6JTTjmzwX7AmXwCSKOkiA==</latexit>

• done���! •

<latexit sha1_base64="L3WhEY1M7LX8DAgMftTU6BvUBUs=">AAACKnicbVC5TsNAEF1zE64AJc2KCIkqshHi6BA0lCCRgBRH0XgzhBXrXWt3zCHLf8In8BW0UNFFiI4PwQ4uuKZ6evPmeC9KlHTk+0NvbHxicmp6ZrY2N7+wuFRfXmk7k1qBLWGUsRcROFRSY4skKbxILEIcKTyPro/K/vkNWieNPqP7BLsxDLS8lAKooHr1nTBKlULi4Z2VgysCa81tFsZAV5Ky0BSz5eqsbzTmec4rea/e8Jv+qPhfEFSgwao66dXfw74RaYyahALnOoGfUDcDS1IozGth6jABcQ0D7BRQQ4yum4385XwjdUCGJ2i5VHxE4veJDGLn7uOoUJaPu9+9kvyv10npcq+bSZ2khFqUh0gqHB1ywsrCPPK+tEgE5efIpeYCLBChlRyEKMi0SLJW5BH8dv8XtLeawXZz/3S7cXBYJTPD1tg622QB22UH7JidsBYT7IE9sWf24j16r97Qe/uSjnnVzCr7Ud7HJxwSqa4=</latexit>

•

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

• done���! •

<latexit sha1_base64="ON4cX0YgqKWo4eM3XIlwokJ3LQg=">AAACH3icbVDLSsNAFJ34rPVVdelmsAiCUBIpqLuiG5cVrApNKTfTax2cTMLMjVpCP8JP8Cvc6sqduO3CfzGJWfg6q8M553LvPUGspCXXnThT0zOzc/OVheri0vLKam1t/dxGiRHYEZGKzGUAFpXU2CFJCi9jgxAGCi+Cm+Pcv7hFY2Wkz2gUYy+EoZZXUgBlUr+26weJUkjcvzdyeE1gTHSX+iHQtaR0EGkcj3mZ6dfqbsMtwP8SryR1VqLdr334g0gkIWoSCqztem5MvRQMSaFwXPUTizGIGxhiN6MaQrS9tHhqzLcTCxTxGA2Xihcifp9IIbR2FAZZMr/W/vZy8T+vm9DVQS+VOk4ItcgXkVRYLLLCyKwt5ANpkAjyy5FLzQUYIEIjOQiRiUlWXzXrw/v9/V9yvtfwmo3D02a9dVQ2U2GbbIvtMI/tsxY7YW3WYYI9sCf2zF6cR+fVeXPev6JTTjmzwX7AmXwCSKOkiA==</latexit>

• done���! •

<latexit sha1_base64="L3WhEY1M7LX8DAgMftTU6BvUBUs=">AAACKnicbVC5TsNAEF1zE64AJc2KCIkqshHi6BA0lCCRgBRH0XgzhBXrXWt3zCHLf8In8BW0UNFFiI4PwQ4uuKZ6evPmeC9KlHTk+0NvbHxicmp6ZrY2N7+wuFRfXmk7k1qBLWGUsRcROFRSY4skKbxILEIcKTyPro/K/vkNWieNPqP7BLsxDLS8lAKooHr1nTBKlULi4Z2VgysCa81tFsZAV5Ky0BSz5eqsbzTmec4rea/e8Jv+qPhfEFSgwao66dXfw74RaYyahALnOoGfUDcDS1IozGth6jABcQ0D7BRQQ4yum4385XwjdUCGJ2i5VHxE4veJDGLn7uOoUJaPu9+9kvyv10npcq+bSZ2khFqUh0gqHB1ywsrCPPK+tEgE5efIpeYCLBChlRyEKMi0SLJW5BH8dv8XtLeawXZz/3S7cXBYJTPD1tg622QB22UH7JidsBYT7IE9sWf24j16r97Qe/uSjnnVzCr7Ud7HJxwSqa4=</latexit>

r

<latexit sha1_base64="ILkl0DvMAsfuBdFnVR+sFI8LBDQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptParW3Lqbg64SryA1UqA1qn4NxxG3ISjkkhkz8NwY/YRpFFzCojK0BmLGZ2wKg5QqFoLxkzzogp5ZwzCiMWgqJM1F+L2RsNCYeRikkyHDB7PsZeJ/3sDi5MpPhIotguLZIRQS8kOGa5E2AHQsNCCyLDlQoShnmiGCFpRxnoo2raSS9uEtf79Kuhd1r1G/bjdqzZuimTI5IafknHjkkjTJHWmRDuEEyBN5Ji+OdV6dN+f9Z7TkFDvH5A+cj2+BD5GH</latexit>



Sequential!
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>

• done���! •

<latexit sha1_base64="L3WhEY1M7LX8DAgMftTU6BvUBUs=">AAACKnicbVC5TsNAEF1zE64AJc2KCIkqshHi6BA0lCCRgBRH0XgzhBXrXWt3zCHLf8In8BW0UNFFiI4PwQ4uuKZ6evPmeC9KlHTk+0NvbHxicmp6ZrY2N7+wuFRfXmk7k1qBLWGUsRcROFRSY4skKbxILEIcKTyPro/K/vkNWieNPqP7BLsxDLS8lAKooHr1nTBKlULi4Z2VgysCa81tFsZAV5Ky0BSz5eqsbzTmec4rea/e8Jv+qPhfEFSgwao66dXfw74RaYyahALnOoGfUDcDS1IozGth6jABcQ0D7BRQQ4yum4385XwjdUCGJ2i5VHxE4veJDGLn7uOoUJaPu9+9kvyv10npcq+bSZ2khFqUh0gqHB1ywsrCPPK+tEgE5efIpeYCLBChlRyEKMi0SLJW5BH8dv8XtLeawXZz/3S7cXBYJTPD1tg622QB22UH7JidsBYT7IE9sWf24j16r97Qe/uSjnnVzCr7Ud7HJxwSqa4=</latexit>

r

<latexit sha1_base64="ILkl0DvMAsfuBdFnVR+sFI8LBDQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJPKQEis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqW19Y3NrfJ2ZWd3b/+genjUNZHVHDo8kpHuB8yAFAo6KFBCP9bAwkBCL5jdZn7vEbQRkbrHeQx+yKZKTARnmEptParW3Lqbg64SryA1UqA1qn4NxxG3ISjkkhkz8NwY/YRpFFzCojK0BmLGZ2wKg5QqFoLxkzzogp5ZwzCiMWgqJM1F+L2RsNCYeRikkyHDB7PsZeJ/3sDi5MpPhIotguLZIRQS8kOGa5E2AHQsNCCyLDlQoShnmiGCFpRxnoo2raSS9uEtf79Kuhd1r1G/bjdqzZuimTI5IafknHjkkjTJHWmRDuEEyBN5Ji+OdV6dN+f9Z7TkFDvH5A+cj2+BD5GH</latexit>

• d1�! •

<latexit sha1_base64="Ngoc9/C3US62XjeDMtjMhY2yMfQ=">AAACIHicbVC7TsNAEDzzDOFloKQ5ESFRoMhGkYAOQUMZJAJIcRStL0tyyvmhuzUPWf4JPoGvoIWKDlGCxL9gGxe8thrNztzejB8rachx3qyJyanpmdnaXH1+YXFp2V5ZPTNRogV2RKQifeGDQSVD7JAkhRexRgh8hef++KjYn1+hNjIKT+k2xl4Aw1BeSgGUU3172/MTpZC4d6PlcESgdXSdelHuKZ5MB1nfzXgl6tsNp+mUw/8CtwINVk27b394g0gkAYYkFBjTdZ2YeilokkJhVvcSgzGIMQyxm8MQAjS9tEyV8c3EAEU8Rs2l4iWJ3x0pBMbcBn6uDIBG5veuIP/bdRO63OulMowTwlAUh0gqLA8ZoWUeHflAaiSC4ufIZcgFaCBCLTkIkZNJ3l8978P9nf4vONtpuq3m/kmrcXBYNVNj62yDbTGX7bIDdszarMMEu2MP7JE9WffWs/VivX5JJ6zKs8Z+jPX+CcETpL0=</latexit>

• d1�! •

<latexit sha1_base64="fLeORYx25aULzzfWesjvoeeNlBA=">AAACFXicbVC7TsNAEDzzDOFloKQ5iJCoIhtFAroIGsogkYeURNH6sklOOT90twYiKzWfwFfQQkWHaKkp+Bec4AISphrN7Gp3xouUNOQ4n9bC4tLyympuLb++sbm1be/s1kwYa4FVEapQNzwwqGSAVZKksBFpBN9TWPeGlxO/fovayDC4oVGEbR/6gexJAZRKHfug5cVKIfHWvZb9AYHW4V3S7bhjnjkdu+AUnSn4PHEzUmAZKh37q9UNRexjQEKBMU3XiaidgCYpFI7zrdhgBGIIfWymNAAfTTuZRhnzo9gAhTxCzaXiUxF/byTgGzPyvXTSBxqYWW8i/uc1Y+qdtRMZRDFhICaHSCqcHjJCy7Qj5F2pkQgmnyOXAReggQi15CBEKsZpafm0D3c2/TypnRTdUvH8ulQoX2TN5Ng+O2THzGWnrMyuWIVVmWAP7Ik9sxfr0Xq13qz3n9EFK9vZY39gfXwDHNSflw==</latexit>

• d2�! •

<latexit sha1_base64="URMyK1IYpg9cRXrdKU4R1NUiZPQ=">AAACFXicbVC7TgJBFJ3FF+ILtbQZJSZWZJeQqB3RxhITeSRAyN3hAhNmH5m5q5INtZ/gV9hqZWdsrS38FxfcQsFTnZxzb+49xw2VNGTbn1ZmaXlldS27ntvY3Nreye/u1U0QaYE1EahAN10wqKSPNZKksBlqBM9V2HBHl1O/cYvayMC/oXGIHQ8GvuxLAZRI3fxh242UQuLtey0HQwKtg7u41y1NeOp08wW7aM/AF4mTkgJLUe3mv9q9QEQe+iQUGNNy7JA6MWiSQuEk144MhiBGMMBWQn3w0HTiWZQJP44MUMBD1FwqPhPx90YMnjFjz00mPaChmfem4n9eK6L+WSeWfhgR+mJ6iKTC2SEjtEw6Qt6TGolg+jly6XMBGohQSw5CJGKUlJZL+nDm0y+SeqnolIvn1+VC5SJtJssO2BE7YQ47ZRV2xaqsxgR7YE/smb1Yj9ar9Wa9/4xmrHRnn/2B9fENHmyfmA==</latexit>

• d2�! •

<latexit sha1_base64="wNcxPuYoxgDx6+DNJlha7x5HgvQ=">AAACIHicbVC7TsNAEDyHVwgvAyXNiQiJAkV2FAnoEDSUQSKAFFvR+rIkp5wfulvzkJWf4BP4Clqo6BAlSPwLdnDBa6vR7MztzQSJkoYc582qTE3PzM5V52sLi0vLK/bq2pmJUy2wI2IV64sADCoZYYckKbxINEIYKDwPRkfF/vwKtZFxdEq3CfohDCJ5KQVQTvXsHS9IlULi3o2WgyGB1vF15sW5p3gy6497zTEvRT277jScyfC/wC1BnZXT7tkfXj8WaYgRCQXGdF0nIT8DTVIoHNe81GACYgQD7OYwghCNn01SjflWaoBinqDmUvEJid8dGYTG3IZBrgyBhub3riD/23VTutzzMxklKWEkikMkFU4OGaFlHh15X2okguLnyGXEBWggQi05CJGTad5fLe/D/Z3+LzhrNtxWY/+kVT84LJupsg22ybaZy3bZATtmbdZhgt2xB/bInqx769l6sV6/pBWr9KyzH2O9fwLCq6S+</latexit>



Composizione sequenziale

�d(done) = d

<latexit sha1_base64="GRAqoaMdzqW0BEONOk+PSbrOnRY=">AAACOXicbVDLSgNBEJz1Gd9RT+JlMAh6CbsiqAch6MVjBKNCsoTe2VYHZ2eWmV4xLMGv8aof4Jd49CZe/QF3Yw5GrVNR1U11V5Qq6cj3X72x8YnJqenKzOzc/MLiUnV55dyZzApsCaOMvYzAoZIaWyRJ4WVqEZJI4UV0e1z6F3donTT6jHophglca3klBVAhdatrnfRGduOtTgJ0IymPjcb+Nj/kcbda8+v+APwvCYakxoZodpe9Sic2IktQk1DgXDvwUwpzsCSFwv5sJ3OYgriFa2wXVEOCLswHP/T5ZuaADE/Rcqn4QMSfGzkkzvWSqJgsT3W/vVL8z2tndLUf5lKnGaEWZRBJhYMgJ6wsykEeS4tEUF6OXGouwAIRWslBiELMirZGAssYMka50a9AqTC/7/WL7oLfTf0l5zv1YLd+cLpbaxwNW6ywdbbBtljA9liDnbAmazHBHtgje2LP3ov35r17H9+jY95wZ5WNwPv8Ap/XrPM=</latexit>

(p1[�d]|d.p2)\d

<latexit sha1_base64="eE9ahzRfqJpyEPjUPRpv9FU5cTg="></latexit>

<latexit sha1_base64="mZIhP5a//6Jn/J/2dTiC1b/bwVM=">AAAB/XicbVDLSsNAFJ34rPVVdelmsAguSkmKqOCm6MZlBfuAJITJ9LYOnTyYuRFKKH6FW125E7d+iwv/xSRmoa1ndTjnXu65x4+l0Gian8bS8srq2nplo7q5tb2zW9vb7+koURy6PJKRGvhMgxQhdFGghEGsgAW+hL4/uc79/gMoLaLwDqcxuAEbh2IkOMNMsrlnOY1Lp8G9llerm02zAF0kVknqpETHq305w4gnAYTIJdPatswY3ZQpFFzCrOokGmLGJ2wMdkZDFoB20yLyjB4nmmFEY1BUSFqI8HsjZYHW08DPJgOG93rey8X/PDvB0YWbijBOEEKeH0IhoTikuRJZF0CHQgEiy5MDFSHlTDFEUIIyzjMxycqpZn1Y898vkl6raZ01W7en9fZV2UyFHJIjckIsck7a5IZ0SJdwEpEn8kxejEfj1Xgz3n9Gl4xy54D8gfHxDUtMlKY=</latexit>c1 ; c2

<latexit sha1_base64="EgYEOtuWf1Nd6JvS6l6Vh7ijPCA="></latexit>

( ((p1[�d1 ] | d1.p2)\d1)[�d2 ] | d2.p3)\d2
<latexit sha1_base64="/XpY6qbko8hfCXir6IX2S382RRQ="></latexit>

( ((p1[�d] | d.p2)\d)[�d] | d.p3)\d
<latexit sha1_base64="ItvWO8vUQBH+i36xZoXCUFyduLw=">AAACI3icbVDLSgNBEJyNr/he9SReBoOgl7AbRT2KXjxGMCokYZmddOKQ2ZlhplcJIfg1XvVDvIkXD36FP+BuDKKJdSqquqnuio0UDoPg3StMTc/MzhXnFxaXlldW/bX1K6dTy6HGtdT2JmYOpFBQQ4ESbowFlsQSruPuWe5f34F1QqtL7BloJqyjRFtwhpkU+Zu7JgobbavvFTVRZe+H7kd+KSgHQ9BJEo5IiYxQjfzPRkvzNAGFXDLn6mFgsNlnFgWXMFhopA4M413WgXpGFUvANfvDFwZ0J3UMNTVgqZB0KMLvjT5LnOslcTaZMLx1414u/ufVU2wfN/tCmRRB8TwIhYRhkONWZN0AbQkLiCy/HKhQlDPLEMEKyjjPxDQr609gHoNaSzfIWgrHO5kkV5VyeFiuXByUTk5HfRXJFtkmuyQkR+SEnJMqqRFOHsgjeSLP3qP34r16b9+jBW+0s0H+wPv4AogUpKE=</latexit>

(p1 _ p2) _ p3

<latexit sha1_base64="ZofAujDLGkYrFovBNjsg2Wf8cd8=">AAACIXicbVDLSsNAFJ34flt1JW4Gi+CqJEXUZdGNSwXbCm0IN+NtHZxMxpkbtYTix4hb/Q534k78Cv/AtHbh66wO59zniY2Sjnz/zRsbn5icmp6ZnZtfWFxaLq2sNlyaWYF1karUnsXgUEmNdZKk8MxYhCRW2IwvDwd+8xqtk6k+pZ7BMIGulh0pgAopKq2bKGh3bHqjuYmqvE1Wgu4qvOJRqexX/CH4XxKMSJmNcByVPtrnqcgS1CQUONcKfENhDpakUNifa2cODYhL6GKroBoSdGE+fKHPtzIHlHKDlkvFhyJ+78ghca6XxEVlAnThfnsD8T+vlVFnP8ylNhmhFoNFJBUOFzlhZZEN8nNpkQgGlyOXmguwQIRWchCiELMirB9DQakwv+31i4yC34n8JY1qJditVE92yrWDUVozbINtsm0WsD1WY0fsmNWZYHfsgT2yJ+/ee/ZevNev0jFv1LPGfsB7/wSUP6QE</latexit>

p1 _ p2 ,

assumiamo
<latexit sha1_base64="IoqEkIqeCdBxWcntzwnnGSQmLrU=">AAACOnicbVC7TsNAEDzzDOGVQIVoTiRIVJEdIUEZQUMZJEIiJVa0vmzgxNln3a0RkRXxNbTwAXwJJSWi5QOwQwpCmGpuZldzO0GspCXXfXMWFpeWV1YLa8X1jc2t7VJ559rqxAhsCa206QRgUckIWyRJYSc2CGGgsB3cned++x6NlTq6olGMfgg3kRxKAZRJ/dJe2rNDXo37XpWHeoBKAa+K7DXulypuzZ2AzxNvSipsima/7BR6Ay2SECMSCqztem5MfgqGpFA4LvYSizGIO7jBbkYjCNH66eSGMT9MLJDmMRouFZ+I+HsjhdDaURhkkyHQrf3r5eJ/Xjeh4amfyihOCCORB5FUOAmywsisHOQDaZAI8p8jlxEXYIAIjeQgRCYmWVszgXkMaa3s7FWglJ8+jPLuvL9NzZN2veYd1zzvsl5pnE1rLLB9dsCOmMdOWINdsCZrMcEe2RN7Zi/Oq/PufDifP6MLznRnl83A+foGQZ6r+Q==</latexit>

p1 modella c1
<latexit sha1_base64="y1ngy2bfQq7sBlEQj4EdpP/vbdU=">AAACOnicbVC7TsNAEDyHV3gnUCGaEwkSVWRHSFBG0FAGiZBIiRWtLxs45eyz7taIyIr4Glr4AL6EkhLR8gHYIQUBppqb2dXcThAracl1X53CwuLS8kpxdW19Y3Nru1TeubY6MQJbQittOgFYVDLCFklS2IkNQhgobAej89xv36GxUkdXNI7RD+EmkkMpgDKpX9pLe3bIq3G/XuWhHqBSwKsie036pYpbc6fgf4k3IxU2Q7Nfdoq9gRZJiBEJBdZ2PTcmPwVDUiicrPUSizGIEdxgN6MRhGj9dHrDhB8mFkjzGA2Xik9F/LmRQmjtOAyyyRDo1v72cvE/r5vQ8NRPZRQnhJHIg0gqnAZZYWRWDvKBNEgE+c+Ry4gLMECERnIQIhOTrK25wDyGtFZ2/ipQyk/vx3l33u+m/pJ2veYd1zzvsl5pnM1qLLJ9dsCOmMdOWINdsCZrMcEe2CN7Ys/Oi/PmvDsf36MFZ7azy+bgfH4BRSir+w==</latexit>

p2 modella c2

<latexit sha1_base64="jiYgigVm7v88yc57P/O7bO5AybQ="></latexit>

ora d e’ locale a p1 e p2



Condizionale
<latexit sha1_base64="LTjMNXVuxuuTDr1ocoRE1pVZ6oM="></latexit>

if x = vi then c1 else c2

riceve lo stato della variabile
e poi sceglie di conseguenza

xri.p1 +
X

j 6=i

xrj .p2

<latexit sha1_base64="6+mcGw785QBzGUOTgr3WhF/fz6Q="></latexit>

assumiamo
<latexit sha1_base64="IoqEkIqeCdBxWcntzwnnGSQmLrU=">AAACOnicbVC7TsNAEDzzDOGVQIVoTiRIVJEdIUEZQUMZJEIiJVa0vmzgxNln3a0RkRXxNbTwAXwJJSWi5QOwQwpCmGpuZldzO0GspCXXfXMWFpeWV1YLa8X1jc2t7VJ559rqxAhsCa206QRgUckIWyRJYSc2CGGgsB3cned++x6NlTq6olGMfgg3kRxKAZRJ/dJe2rNDXo37XpWHeoBKAa+K7DXulypuzZ2AzxNvSipsima/7BR6Ay2SECMSCqztem5MfgqGpFA4LvYSizGIO7jBbkYjCNH66eSGMT9MLJDmMRouFZ+I+HsjhdDaURhkkyHQrf3r5eJ/Xjeh4amfyihOCCORB5FUOAmywsisHOQDaZAI8p8jlxEXYIAIjeQgRCYmWVszgXkMaa3s7FWglJ8+jPLuvL9NzZN2veYd1zzvsl5pnE1rLLB9dsCOmMdOWINdsCZrMcEe2RN7Zi/Oq/PufDifP6MLznRnl83A+foGQZ6r+Q==</latexit>

p1 modella c1
<latexit sha1_base64="y1ngy2bfQq7sBlEQj4EdpP/vbdU=">AAACOnicbVC7TsNAEDyHV3gnUCGaEwkSVWRHSFBG0FAGiZBIiRWtLxs45eyz7taIyIr4Glr4AL6EkhLR8gHYIQUBppqb2dXcThAracl1X53CwuLS8kpxdW19Y3Nru1TeubY6MQJbQittOgFYVDLCFklS2IkNQhgobAej89xv36GxUkdXNI7RD+EmkkMpgDKpX9pLe3bIq3G/XuWhHqBSwKsie036pYpbc6fgf4k3IxU2Q7Nfdoq9gRZJiBEJBdZ2PTcmPwVDUiicrPUSizGIEdxgN6MRhGj9dHrDhB8mFkjzGA2Xik9F/LmRQmjtOAyyyRDo1v72cvE/r5vQ8NRPZRQnhJHIg0gqnAZZYWRWDvKBNEgE+c+Ry4gLMECERnIQIhOTrK25wDyGtFZ2/ipQyk/vx3l33u+m/pJ2veYd1zzvsl5pnM1qLLJ9dsCOmMdOWINdsCZrMcEe2CN7Ys/Oi/PmvDsf36MFZ7azy+bgfH4BRSir+w==</latexit>

p2 modella c2



Condizionale

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>

• done���! •

<latexit sha1_base64="L3WhEY1M7LX8DAgMftTU6BvUBUs=">AAACKnicbVC5TsNAEF1zE64AJc2KCIkqshHi6BA0lCCRgBRH0XgzhBXrXWt3zCHLf8In8BW0UNFFiI4PwQ4uuKZ6evPmeC9KlHTk+0NvbHxicmp6ZrY2N7+wuFRfXmk7k1qBLWGUsRcROFRSY4skKbxILEIcKTyPro/K/vkNWieNPqP7BLsxDLS8lAKooHr1nTBKlULi4Z2VgysCa81tFsZAV5Ky0BSz5eqsbzTmec4rea/e8Jv+qPhfEFSgwao66dXfw74RaYyahALnOoGfUDcDS1IozGth6jABcQ0D7BRQQ4yum4385XwjdUCGJ2i5VHxE4veJDGLn7uOoUJaPu9+9kvyv10npcq+bSZ2khFqUh0gqHB1ywsrCPPK+tEgE5efIpeYCLBChlRyEKMi0SLJW5BH8dv8XtLeawXZz/3S7cXBYJTPD1tg622QB22UH7JidsBYT7IE9sWf24j16r97Qe/uSjnnVzCr7Ud7HJxwSqa4=</latexit>

• done���! •

<latexit sha1_base64="L3WhEY1M7LX8DAgMftTU6BvUBUs=">AAACKnicbVC5TsNAEF1zE64AJc2KCIkqshHi6BA0lCCRgBRH0XgzhBXrXWt3zCHLf8In8BW0UNFFiI4PwQ4uuKZ6evPmeC9KlHTk+0NvbHxicmp6ZrY2N7+wuFRfXmk7k1qBLWGUsRcROFRSY4skKbxILEIcKTyPro/K/vkNWieNPqP7BLsxDLS8lAKooHr1nTBKlULi4Z2VgysCa81tFsZAV5Ky0BSz5eqsbzTmec4rea/e8Jv+qPhfEFSgwao66dXfw74RaYyahALnOoGfUDcDS1IozGth6jABcQ0D7BRQQ4yum4385XwjdUCGJ2i5VHxE4veJDGLn7uOoUJaPu9+9kvyv10npcq+bSZ2khFqUh0gqHB1ywsrCPPK+tEgE5efIpeYCLBChlRyEKMi0SLJW5BH8dv8XtLeawXZz/3S7cXBYJTPD1tg622QB22UH7JidsBYT7IE9sWf24j16r97Qe/uSjnnVzCr7Ud7HJxwSqa4=</latexit>

<latexit sha1_base64="1eM4qIuGyyhKYINvAnNi7sLHh/w=">AAACIHicbVDLSgNBEJz1bXxFPXoZDIIHCbtB1GPQi0cFo0I2hN5JmwyZnVlmetWw5Cf8BL/Cq568iUcF/8VN3IOvOhVV1XR3RYmSjnz/zZuYnJqemZ2bLy0sLi2vlFfXzp1JrcCGMMrYywgcKqmxQZIUXiYWIY4UXkT9o5F/cY3WSaPPaJBgK4aulldSAOVSu7wTRqlSSDy8tbLbI7DW3GRh0gNNJs46RuNwyItQu1zxq/4Y/C8JClJhBU7a5Y+wY0QaoyahwLlm4CfUysCSFAqHpTB1mIDoQxebOdUQo2tl46+GfCt1QIYnaLlUfCzi94kMYucGcZQnY6Ce++2NxP+8ZkpXB61M6iQl1GK0iKTC8SInrMzrQt6RFolgdDlyqbkAC0RoJQchcjHN+yvlfQS/v/9LzmvVYK9aO92t1A+LZubYBttk2yxg+6zOjtkJazDB7tgDe2RP3r337L14r1/RCa+YWWc/4L1/Ai0ppP0=</latexit>• ���!
•

<latexit sha1_base64="1eM4qIuGyyhKYINvAnNi7sLHh/w=">AAACIHicbVDLSgNBEJz1bXxFPXoZDIIHCbtB1GPQi0cFo0I2hN5JmwyZnVlmetWw5Cf8BL/Cq568iUcF/8VN3IOvOhVV1XR3RYmSjnz/zZuYnJqemZ2bLy0sLi2vlFfXzp1JrcCGMMrYywgcKqmxQZIUXiYWIY4UXkT9o5F/cY3WSaPPaJBgK4aulldSAOVSu7wTRqlSSDy8tbLbI7DW3GRh0gNNJs46RuNwyItQu1zxq/4Y/C8JClJhBU7a5Y+wY0QaoyahwLlm4CfUysCSFAqHpTB1mIDoQxebOdUQo2tl46+GfCt1QIYnaLlUfCzi94kMYucGcZQnY6Ce++2NxP+8ZkpXB61M6iQl1GK0iKTC8SInrMzrQt6RFolgdDlyqbkAC0RoJQchcjHN+yvlfQS/v/9LzmvVYK9aO92t1A+LZubYBttk2yxg+6zOjtkJazDB7tgDe2RP3r337L14r1/RCa+YWWc/4L1/Ai0ppP0=</latexit> • �
��
!
•

<latexit sha1_base64="dzWPACGqHTdzvjsZjWVuCp5bJsE=">AAAB9nicbVDLTgJBEJzFF+IL9ehlIjHxRHaJUY4kXjxiIo8ENqR3aGDC7CMzvQay4Re86smb8ervePBf3MU9KFinSlV3urq8SElDtv1pFTY2t7Z3irulvf2Dw6Py8UnbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3qb+Z1H1EaGwQPNI3R9GAdyJAVQJs30QA7KFbtqL8HXiZOTCsvRHJS/+sNQxD4GJBQY03PsiNwENEmhcFHqxwYjEFMYYy+lAfho3GSZdcEvYgMU8gg1l4ovRfy9kYBvzNz30kkfaGJWvUz8z+vFNKq7iQyimDAQ2SGSCpeHjNAyLQH5UGokgiw5chlwARqIUEsOQqRinLZSSvtwVr9fJ+1a1bmu1u6vKo163kyRnbFzdskcdsMa7I41WYsJNmFP7Jm9WDPr1Xqz3n9GC1a+c8r+wPr4BuDTktY=</latexit>xri

<latexit sha1_base64="IjYLjCfXayQ7kYmwt6rQzdv/WsE=">AAAB9nicbVDLTgJBEOzFF+IL9ehlIjHxRHaJUY4kXjxiIo8ENmR2aGDC7CMzvQay4Re86smb8ervePBf3MU9KFinSlV3urq8SElDtv1pFTY2t7Z3irulvf2Dw6Py8UnbhLEW2BKhCnXX4waVDLBFkhR2I43c9xR2vOlt5nceURsZBg80j9D1+TiQIyk4ZdJMD+xBuWJX7SXYOnFyUoEczUH5qz8MRexjQEJxY3qOHZGbcE1SKFyU+rHBiIspH2MvpQH30bjJMuuCXcSGU8gi1EwqthTx90bCfWPmvpdO+pwmZtXLxP+8XkyjupvIIIoJA5EdIqlwecgILdMSkA2lRiKeJUcmAya45kSoJeNCpGKctlJK+3BWv18n7VrVua7W7q8qjXreTBHO4BwuwYEbaMAdNKEFAibwBM/wYs2sV+vNev8ZLVj5zin8gfXxDYf8kp0=</latexit>xr0
<latexit sha1_base64="UIS0xeo8GGdiP7QHIG6N+QAJlOU=">AAAB+nicbVC7TsNAEFyHVwivACXNiQiJhsiOEKSMREMZJPKQkig6XzbhlPNDd2tEZPITtFDRIVp+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTX5QaV9LFFkhR2Q43ccxV23OlV6nfuURsZ+Lc0C3Hg8Ykvx1JwSqTugx7G8syZD8sVu2pnYMvEyUkFcjSH5a/+KBCRhz4JxY3pOXZIg5hrkkLhvNSPDIZcTPkEewn1uYdmEGd55+wkMpwCFqJmUrFMxN8bMfeMmXluMulxujOLXir+5/UiGtcHsfTDiNAX6SGSCrNDRmiZFIFsJDUS8TQ5MukzwTUnQi0ZFyIRo6SZUtKHs/j9MmnXqs5FtXZzXmnU82aKcATHcAoOXEIDrqEJLRCg4Ame4cV6tF6tN+v9Z7Rg5TuH8AfWxzeSwJRU</latexit>xri�1
<latexit sha1_base64="t0MXASP7EF4EQho6UooXxB8XnE8=">AAAB+nicbVDLSgNBEOyNrxhfUY9eBoMgCGE3iOYY8OIxgnlAEsLspBOHzD6Y6RXDmp/wqidv4tWf8eC/uLvuQRPrVFR109Xlhkoasu1Pq7Cyura+UdwsbW3v7O6V9w/aJoi0wJYIVKC7LjeopI8tkqSwG2rknquw406vUr9zj9rIwL+lWYgDj098OZaCUyJ1H/QwlmfOfFiu2FU7A1smTk4qkKM5LH/1R4GIPPRJKG5Mz7FDGsRckxQK56V+ZDDkYson2Euozz00gzjLO2cnkeEUsBA1k4plIv7eiLlnzMxzk0mP051Z9FLxP68X0bg+iKUfRoS+SA+RVJgdMkLLpAhkI6mRiKfJkUmfCa45EWrJuBCJGCXNlJI+nMXvl0m7VnUuqrWb80qjnjdThCM4hlNw4BIacA1NaIEABU/wDC/Wo/VqvVnvP6MFK985hD+wPr4Bj56UUg==</latexit>xri+1

<latexit sha1_base64="/MEJ79O7t3ZFhM5J2MiuH4y6Y04=">AAAB9nicbVA9TwJBEJ3DL8Qv1NJmIzGxInfEKCWJjSUm8pEAIXvLABv29i67cwZy4S/YamVnbP07Fv4X75BCwVe9vDeTefP8SElLrvvp5DY2t7Z38ruFvf2Dw6Pi8UnThrER2BChCk3b5xaV1NggSQrbkUEe+Apb/uQ281uPaKwM9QPNIuwFfKTlUApOmTQ1fd0vltyyuwBbJ96SlGCJer/41R2EIg5Qk1Dc2o7nRtRLuCEpFM4L3dhixMWEj7CTUs0DtL1kkXXOLmLLKWQRGiYVW4j4eyPhgbWzwE8nA05ju+pl4n9eJ6ZhtZdIHcWEWmSHSCpcHLLCyLQEZANpkIhnyZFJzQQ3nAiNZFyIVIzTVgppH97q9+ukWSl71+XK/VWpVl02k4czOIdL8OAGanAHdWiAgDE8wTO8OFPn1Xlz3n9Gc85y5xT+wPn4Buiekts=</latexit>xrn

<latexit sha1_base64="8R0EMl0r29b3LFK5iS6LsWD+o8E=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJyrIjBCkj0VAGQUKkxIrOl0045fzQ3RoURfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzt+rKQhx/m0Siura+sb5c3K1vbO7l51/6BjokQLbItIRbrrc4NKhtgmSQq7sUYe+Arv/Mll5t89oDYyCm9pGqMX8HEoR1JwSqUb27YH1ZpjOznYMnELUoMCrUH1qz+MRBJgSEJxY3quE5M345qkUDiv9BODMRcTPsZeSkMeoPFmedQ5O0kMp4jFqJlULBfx98aMB8ZMAz+dDDjdm0UvE//zegmNGt5MhnFCGIrsEEmF+SEjtEw7QDaUGol4lhyZDJngmhOhlowLkYpJWkol7cNd/H6ZdOq2e27Xr89qzUbRTBmO4BhOwYULaMIVtKANAsbwBM/wYj1ar9ab9f4zWrKKnUP4A+vjG+xJkaQ=</latexit>...

<latexit sha1_base64="8R0EMl0r29b3LFK5iS6LsWD+o8E=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJyrIjBCkj0VAGQUKkxIrOl0045fzQ3RoURfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzt+rKQhx/m0Siura+sb5c3K1vbO7l51/6BjokQLbItIRbrrc4NKhtgmSQq7sUYe+Arv/Mll5t89oDYyCm9pGqMX8HEoR1JwSqUb27YH1ZpjOznYMnELUoMCrUH1qz+MRBJgSEJxY3quE5M345qkUDiv9BODMRcTPsZeSkMeoPFmedQ5O0kMp4jFqJlULBfx98aMB8ZMAz+dDDjdm0UvE//zegmNGt5MhnFCGIrsEEmF+SEjtEw7QDaUGol4lhyZDJngmhOhlowLkYpJWkol7cNd/H6ZdOq2e27Xr89qzUbRTBmO4BhOwYULaMIVtKANAsbwBM/wYj1ar9ab9f4zWrKKnUP4A+vjG+xJkaQ=</latexit>...



Iterazione

assumiamo
riceve lo stato della variabile
e poi sceglie di conseguenza, eventualmente ricorrendo

rec y. xri.(p[�d]|d.y)\d+
X

j 6=i

xrj .Done

<latexit sha1_base64="PnbUibRTih7UI13J4s7yYodqQe4="></latexit>

Y , xri.(p[�d]|d.Y )\d+
X

j 6=i

xrj .Done

<latexit sha1_base64="xdbT6AK1TXOd2PfoQGGVyKrzvtA="></latexit>

Y , xri.(p _ Y ) +
X

j 6=i

xrj .Done

<latexit sha1_base64="WD5yqOc9fQWeB0XLqsDo7bmz9B4="></latexit>

<latexit sha1_base64="5SlR2ROXyJeooGoTkchfuAU9CjI=">AAACLXicbVDLSgNBEJz1Gd9Rj14Gg+Ap7IqoFyHoxaOCMYHsEnonHTNk9sFMrxqWfIEfI171OzwI4tWzf+BkjeCrT0VVd1d3hamShlz32ZmYnJqemS3NzS8sLi2vlFfXLkySaYF1kahEN0MwqGSMdZKksJlqhChU2Aj7xyO9cYXayCQ+p0GKQQSXsexKAWSpdnnLj4B6pptf96TCoc9vDq/a0udfdCexnGiXK27VLYr/Bd4YVNi4Ttvld7+TiCzCmIQCY1qem1KQgyYprM28nxlMQfThElsWxhChCfLinSHfygxQwlPUXCpekPh9IofImEEU2s7iyt/aiPxPa2XUPQhyGacZYSxGRmSfLoyM0NLmhLwjNRLB6HLkMuYCNBChlhyEsGRmg/uxFJQK8pvB0Gbk/U7kL7jYqXp71Z2z3UrtaJxWiW2wTbbNPLbPauyEnbI6E+yW3bMH9ujcOU/Oi/P62TrhjGfW2Y9y3j4Ar9Op1A==</latexit>

while x = vi do c

<latexit sha1_base64="WCXncbC3AJwCNzGPx423cKc+fFI=">AAACNnicbVC7TsNAEDyHV3gHEBXNiQSJKrIjJCgjaChBIgQpsaL1ZRNOOfusuzUisvIxtPABfAsFJaLlE7CDCxKYajSzq9mdIFbSkuu+OaWFxaXllfLq2vrG5tZ2ZWf31urECGwJrbS5C8CikhG2SJLCu9gghIHCdjC6yP32AxordXRD4xj9EIaRHEgBlEm9yn7atQNei2s81H1UCnhN1Ca9StWtu1Pwv8QrSJUVuOrtOOVuX4skxIiEAms7nhuTn4IhKRRO1rqJxRjECIbYyWgEIVo/nd4/4UeJBdI8RsOl4lMRf2+kEFo7DoNsMgS6t/NeLv7ndRIanPmpjOKEMBJ5EEmF0yArjMyKQd6XBokgvxy5jLgAA0RoJAchMjHJmpoJzGNIa2VnvwKl/PRxnHfnzTf1l7Qbde+k7nnXjWrzvKixzA7YITtmHjtlTXbJrliLCZayJ/bMXpxX5935cD5/RktOsbPHZuB8fQOcWaqx</latexit>

p modella c



Riassumendo
tutti i canali di comunicazione con le variabili 
devono essere ristretti per garantire che le richieste di 
lettura/scrittura siano sincronizzate

sono possibili diverse ottimizzazioni:

prefisso d'azione invece del collegamento per la composizione 
sequenziale
guardie più espressive
rimuovere le transizioni silenziose

p\{xw1, xr1, · · · }

<latexit sha1_base64="68FuK09sb0N5Cl36i72SPNXzfE8=">AAACFHicbVC7TgJBFJ3FF+ILtbSZSEwsDNk1JGpHtLHERB4JuyGzwwUmzD4yc1chG1o/wa+w1crO2Npb+C/OIoWCt5icnHPvPXOPH0uh0bY/rdzS8srqWn69sLG5tb1T3N1r6ChRHOo8kpFq+UyDFCHUUaCEVqyABb6Epj+8yvTmHSgtovAWxzF4AeuHoic4Q0N1ijR2fcaHWjI9oG46uu84JyNlHpd3I9TupFMs2WV7WnQRODNQIrOqdYpfbjfiSQAhcrNVtx07Ri9lCgWXMCm4iYbYWLI+tA0MWQDaS6eXTOhRohlGNAZFhaRTEn5PpCzQehz4pjNgONDzWkb+p7UT7J17qQjjBCHkmREKCVMjzZUwEQHtCgWILPs5UBFSzhRDBCUo49yQicmsYPJw5q9fBI3TslMpX9xUStXLWTJ5ckAOyTFxyBmpkmtSI3XCyQN5Is/kxXq0Xq036/2nNWfNZvbJn7I+vgFUsp6O</latexit>



Example: optimisation

x := 1; y := 2

<latexit sha1_base64="Zxqtz0wBnRWr1tF36vHkKO6v2HA=">AAAB+3icbVDLSsNAFJ3UV62vqks3g0VwVZIiqJVC0Y3LCvYhbSmT6W0dOpOEmRuxhH6FW125E7d+jAv/xSRmoa1ndTjnXu65xw2kMGjbn1ZuaXlldS2/XtjY3NreKe7utYwfag5N7ktfd1xmQAoPmihQQifQwJQroe1OrhK//QDaCN+7xWkAfcXGnhgJzjCW7h6rNediWq1VBsWSXbZT0EXiZKREMjQGxa/e0OehAg+5ZMZ0HTvAfsQ0Ci5hVuiFBgLGJ2wM3Zh6TIHpR2ngGT0KDUOfBqCpkDQV4fdGxJQxU+XGk4rhvZn3EvE/rxvi6KwfCS8IETyeHEIhIT1kuBZxE0CHQgMiS5IDFR7lTDNE0IIyzmMxjKspxH04898vklal7JyUz29OSvXLrJk8OSCH5Jg45JTUyTVpkCbhRJEn8kxerJn1ar1Z7z+jOSvb2Sd/YH18A+Lhk+I=</latexit>

xw1.done

<latexit sha1_base64="LFA8zn5k6e6XkMqHo3bL6j91db0=">AAACHHicbVBNS8NAEN3Ur1q/oh69LBahp5KIoN6KXjxWsB/QlrLZTuvSzSbsTtQS8hf8Cf4Kr3ryJl4FD/4XkxpQW+f05r0ZZt7zQikMOs6HVVhYXFpeKa6W1tY3Nrfs7Z2mCSLNocEDGei2xwxIoaCBAiW0Qw3M9yS0vPF5prduQBsRqCuchNDz2UiJoeAMU6pvV7pBKmfb8d1t0nerP33XZ3gtMB4ECpKkb5edqjMtOg/cHJRJXvW+/dkdBDzyQSGXzJiO64TYi5lGwSUkpW5kIGR8zEbQSaFiPphePHWU0IPIMAxoCJoKSack/N6ImW/MxPfSyexLM6tl5H9aJ8LhSS8WKowQFM8OoZAwPWS4Fql3oAOhAZFlnwMVinKmGSJoQRnnKRml2ZXSPNxZ9/OgeVh1j6qnl0fl2lmeTJHskX1SIS45JjVyQeqkQTi5J4/kiTxbD9aL9Wq9fY8WrHxnl/wp6/0LGaKjag==</latexit>

yw2.done

<latexit sha1_base64="Ia3UP3lfifUnX/iv4ZzleP8HWbw=">AAACHHicbVBNS8NAEN34WetX1KOXxSL0VJJSUG9FLx4r2A9oS9hsp3XpZhN2J0oJ+Qv+BH+FVz15E6+CB/+LSS2orXN6894MM+/5kRQGHefDWlpeWV1bL2wUN7e2d3btvf2WCWPNoclDGeqOzwxIoaCJAiV0Ig0s8CW0/fFFrrdvQRsRqmucRNAP2EiJoeAMM8qzy70wk/PtZHKXetXKT98LGN4ITAahgjT17JJTcaZFF4E7AyUyq4Znf/YGIY8DUMglM6brOhH2E6ZRcAlpsRcbiBgfsxF0M6hYAKafTB2l9Dg2DEMagaZC0ikJvzcSFhgzCfxsMv/SzGs5+Z/WjXF42k+EimIExfNDKCRMDxmuReYd6EBoQGT550CFopxphghaUMZ5RsZZdsUsD3fe/SJoVSturXJ2VSvVz2fJFMghOSJl4pITUieXpEGahJN78kieyLP1YL1Yr9bb9+iSNds5IH/Kev8CHPajbA==</latexit>

xw1.yw2.done

<latexit sha1_base64="EApK1e4lc+D7AvDiqePeWbaWi2Q=">AAACLHicbVBNS8NAEN34WetX1aOXxSJ4KokI6k304rGC/YCmhM12qoubTdidqCXkr/gT/BVe9eRFpFd/h5tasLbO6c17M8y8FyZSGHTdD2dufmFxabm0Ul5dW9/YrGxtN02cag4NHstYt0NmQAoFDRQooZ1oYFEooRXeXRR66x60EbG6xkEC3YjdKNEXnKGlgsqJH1u52M4eH/LAq/32A9sfTvR+xPBWYNaLFeR5UKm6NXdUdBZ4Y1Al46oHlaHfi3kagUIumTEdz02wmzGNgkvIy35qIGH8jt1Ax0LFIjDdbOQwp/upYRjTBDQVko5ImNzIWGTMIArtZPGlmdYK8j+tk2L/pJsJlaQIiheHUEgYHTJcC+sdaE9oQGTF50CFopxphghaUMa5JVObZdnm4U27nwXNw5p3VDu9OqqenY+TKZFdskcOiEeOyRm5JHXSIJw8kRfySt6cZ+fd+XSGP6Nzznhnh/wp5+sbnkqqcQ==</latexit>

( (xw1.done)[�d] | d.yw2.done )\d

<latexit sha1_base64="hGS/kk9NPWlJTQE6fVLxxdCOLYg="></latexit>

<latexit sha1_base64="fAF4G0u/Gwxru8dkeHVPE1vEeK4=">AAACJHicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCQImgoQwSSZASK1pfNnBwvrPu1kBk5R9o4QP4GjpEQcO3YIcUhDDVaGZXsztRoqQj3//0Zmbn5hcWS0vl5ZXVtfXKxmbTmdQKbAijjL2KwKGSGhskSeFVYhHiSGErujsr/NY9WieNvqRBgmEM11r2pQDKpWanb82D7laqfs0fgU+TYEyqbIx6d8MrdXpGpDFqEgqcawd+QmEGlqRQOCx3UocJiDu4xnZONcTowmx07pDvpg7I8AQtl4qPRPy9kUHs3CCO8skY6Mb99QrxP6+dUv84zKROUkItiiCSCkdBTliZ94C8Jy0SQXE5cqm5AAtEaCUHIXIxzYuZCCxiyBjlJr8CpcLscTDMuwv+NjVNmvu14LC2f3FQPTkdt1hi22yH7bGAHbETds7qrMEEu2VP7Jm9eK/em/fuffyMznjjnS02Ae/rG5r8pXQ=</latexit>_
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http://caal.cs.aau.dk//

Concurrency Workbench, 
Aalborg Edition



CAAL
CAAL è uno strumento basato sul web per

la modellazione, la visualizzazione e la verifica
di processi concorrenti in CCS (e la sua estensione temporale)

Edit permette di specificare processi (definiti ricorsivamente)

Explore i loro LTS (collassando stati equivalenti)

Verify equivalenza tra processi

Verify controlla la soddisfazione delle formule HML (model 
checking)

sviluppato per scopi educativi

permette di giocare al Game della simulazione



Edit processes Explore LTS

Verify HML & Equivalences play bisimulation Game

CAAL



CAAL sintassi per  CCS
0

a.P    ‘a.P    tau.P

P + Q

P | Q

P \ {a1,…,an}

P[b1/a1,…,bn/an]

A = P ;

<latexit sha1_base64="GnnmpGwasapS4dXehmk75bD/grM=">AAACG3icbVA9TwJBFNzDL8Qv1NJmIzGxInfEqCXRxhITARMg5N3ywA17e5fdd0Zy4W/YGf0vdsbWwr9i5R0SI+BUk5n3MpPxIyUtue6nk1taXlldy68XNja3tneKu3sNG8ZGYF2EKjS3PlhUUmOdJCm8jQxC4Cts+sPLzG/eo7Ey1Dc0irATwEDLvhRAqdRuB0B3fj/RUo27xZJbdifgi8SbkhKbotYtfrV7oYgD1CQUWNvy3Ig6CRiSQuG40I4tRiCGMMBWSjUEaDvJpPOYH8UWKOQRGi4Vn4j49yOBwNpR4KeXWUc772Xif14rpv55J5E6igm1yIJIKpwEWWFkOgbynjRIBFlz5FJzAQaI0EgOQqRinK4zE6iA8CGt85uYjuXNT7NIGpWyd1quXJ+UqhfT2fLsgB2yY+axM1ZlV6zG6kywiD2yZ/biPDmvzpvz/nOac6Y/+2wGzsc351eihQ==</latexit>

nil

<latexit sha1_base64="3S5QGK9BzUNy3pQ9wFuvQS/a/ec=">AAACJnicbVDLSgNBEJz1GeMrKp68DAbBU9gNoh6DXjxGMA9IQuiddOKQ2QczvWJY8jHeRP/Fm4g3v8OTu2sUk1inoqqbKsoNlTRk2+/WwuLS8spqbi2/vrG5tV3Y2a2bINICayJQgW66YFBJH2skSWEz1Aieq7DhDi9Tv3GH2sjAv6FRiB0PBr7sSwGUSN3CftsDujX9GMalH1oddwtFu2Rn4PPEmZAim6DaLXy2e4GIPPRJKDCm5dghdWLQJIXCcb4dGQxBDGGArYT64KHpxFn9MT+KDFDAQ9RcKp6J+PcjBs+Ykecml1nDWS8V//NaEfXPO7H0w4jQF2kQSYVZkBFaJrsg70mNRJA2Ry59LkADEWrJQYhEjJKhpgIVEN4ndX4Tk7Gc2WnmSb1cck5L5euTYuViMluOHbBDdswcdsYq7IpVWY0JFrMH9sSerUfrxXq13r5PF6zJzx6bgvXxBc5OppQ=</latexit>

a.P
<latexit sha1_base64="mN3lVAnovBv0zlkeLYwlrDo8QPk=">AAACMXicbVDLSgNBEJz1Gd+rHr0MBsFT2BVRj0EvHiOYByQh9E46cXD2wUyvKMte/Rpvov/iTbz6B56cXaP46lNR1U1VV5Aoacjznpyp6ZnZufnKwuLS8srqmru+0TJxqgU2Raxi3QnAoJIRNkmSwk6iEcJAYTu4PCn09hVqI+PonG4S7IcwjuRICiBLDVzei61cXGe9EOjCjDLI89onbuQDt+rVvHL4X+BPQJVNpjFw33rDWKQhRiQUGNP1vYT6GWiSQmG+2EsNJiAuYYxdCyMI0fSz8pOc76QGKOYJai4VL0n8fpFBaMxNGNjNMuFvrSD/07opjY76mYySlDAShRFJhaWREVraDpAPpUYiKJIjlxEXoIEIteQghCVT29kPQwWE1zbOl6Mty/9dzV/Q2qv5B7W9s/1q/XhSW4VtsW22y3x2yOrslDVYkwl2y+7YA3t07p0n59l5+VidciY3m+zHOK/vxt6rug==</latexit>

a.P
<latexit sha1_base64="tYqL9OnvGicTT+3yQAmYGKrL/EE=">AAACIHicbVDLSgNBEJyN7/iKevQyGARPYVdEPYpePEYwD0iW0Dt2dHD2wUyPKEu+xJvov3gTj/opntxdFzGJdSqquqmigkRJQ6774VRmZufmFxaXqssrq2vrtY3NtomtFtgSsYp1NwCDSkbYIkkKu4lGCAOFneD2LPc7d6iNjKNLekjQD+E6kkMpgDJpUFvvE9hGPwS6McO0ORrU6m7DLcCniVeSOivRHNS++lexsCFGJBQY0/PchPwUNEmhcFTtW4MJiFu4xl5GIwjR+GlRfMR3rQGKeYKaS8ULEf9+pBAa8xAG2WXRcNLLxf+8nqXhsZ/KKLGEkciDSCosgozQMlsE+ZXUSAR5c+Qy4gI0EKGWHITIRJtNNBaogPA+q/ObmI3lTU4zTdr7De+wsX9xUD85LWdbZNtsh+0xjx2xE3bOmqzFBLPskT2zF+fJeXXenPef04pT/myxMTif33Xao8Y=</latexit>

⌧.P

<latexit sha1_base64="RVdH4PApMkOOua3PKm21e7b1pqI=">AAACKHicbVDLSgNBEJyNrxhfUQ8evAwGQRDCroh6DHrxmIB5QBJC76QTh8w+mOkVZdmv8Sb6L94kVz/Dk5s1ion2qaaqm6opN1TSkG2PrdzC4tLySn61sLa+sblV3N5pmCDSAusiUIFuuWBQSR/rJElhK9QInquw6Y6uJnrzDrWRgX9DDyF2PRj6ciAFUEr1insdD+jWDOJqwo/596OW9Iolu2xnw/8CZwpKbDrVXvGj0w9E5KFPQoExbccOqRuDJikUJoVOZDAEMYIhtlPog4emG2cfSPhhZIACHqLmUvGMxN8XMXjGPHhuupklnNcm5H9aO6LBRTeWfhgR+mJiRFJhZmSElmkzyPtSIxFMkiOXPheggQi15CBESkZpVTOGCgjv0zg/jmlZznw1f0HjpOyclU9qp6XK5bS2PNtnB+yIOeycVdg1q7I6Eyxhj+yZvVhP1qv1Zo2/VnPW9GaXzYz1/glukabV</latexit>

P+ Q

<latexit sha1_base64="FHmtldPJSn0SdcYeNiPjk3q/tH0=">AAACLHicbVDLSgNBEJz1GeMr6jGXwSB4kLAbRD2KXjwmYB6QhNA7dnTI7IOZXlHWHPwab6L/4kXEqx/hyckaRaMNA0VVN1VTfqykIdd9dqamZ2bn5nML+cWl5ZXVwtp6w0SJFlgXkYp0yweDSoZYJ0kKW7FGCHyFTX9wPNKbl6iNjMJTuo6xG8B5KPtSAFmqVyh2AqAL00+rw84Ov7Hvi6gNe4WSW3az4X+BNwYlNp5qr/DeOYtEEmBIQoExbc+NqZuCJikUDvOdxGAMYgDn2LYwhABNN80+MeRbiQGKeIyaS8UzEn9epBAYcx34djNLOKmNyP+0dkL9g24qwzghDMXIiKTCzMgILW07yM+kRiIYJUcuQy5AAxFqyUEISya2rl+GCgivbJxvR1uWN1nNX9ColL29cqW2Wzo8GteWY0W2ybaZx/bZITthVVZngt2yO/bAHp1758l5cV4/V6ec8c0G+zXO2wd2Kahe</latexit>

P |Q
<latexit sha1_base64="pjN94No8ANKbmdWs2t0PP7sQXvM="></latexit>

P\{a1, ..., an}
<latexit sha1_base64="jp08Co971rqn4nbXYQvFH/2uLYY=">AAACVHicbVDLTsMwEHQD5U0pcORiUSFxqEJSIeCI4MKxSBSQ2lBtzBasOk5kbxAoygfxNdwQ/AriQBrKmz2NZ3Y14wkTJS153nPFmZisTk3PzM7NLyzWlurLK6c2To3AjohVbM5DsKikxg5JUnieGIQoVHgWDg9H+tkNGitjfUJ3CQYRXGk5kAKooPr1w14EdG0HWTvvXnzg0M+3+h8P8POm67rNL1V/V3Ue9OsNz/XK4X+BPwYNNp52v/7Su4xFGqEmocDaru8lFGRgSAqF+VwvtZiAGMIVdguoIUIbZOVnc76RWqCYJ2i4VLwk8ftFBpG1d1FYbJYZf2sj8j+tm9JgL8ikTlJCLUZGJBWWRlYYWbSI/FIaJIJRcuRScwEGiNBIDkIUZFrU+sNQAeFtEefTsSjL/13NX3Dacv0dt3W83dg/GNc2w9bYOttkPttl++yItVmHCXbPHtgTe648Vl6dCaf6vupUxjer7Mc4tTf7MraP</latexit>

P[b1/a1, ...,
bn /an]

<latexit sha1_base64="0N2Yog17dcm9yu7B/tTBZ5S+AqA=">AAACMHicbVC7TsNAEDyH9ztAScGJCIkqsiMElDwayiARiJRE0frYhFPOZ3O3RiArJV9Dh+BfoEK0fAIVtgmIELYazexqZsePlLTkui9OYWx8YnJqemZ2bn5hcam4vHJmw9gIrIlQhabug0UlNdZIksJ6ZBACX+G53zvK9PNrNFaG+pRuI2wF0NWyIwVQSrWL680A6NJ2koM+b5KRoLsKr77Jar9dLLllNx8+CrwBKLHBVNvFj+ZFKOIANQkF1jY8N6JWAoakUNifbcYWIxA96GIjhRoCtK0kf6TPN2MLFPIIDZeK5yT+vkggsPY28NPNPOFfLSP/0xoxdfZaidRRTKhFZkRSYW5khZFpQ8gvpEEiyJIjl5oLMECERnIQIiXjtLIhQwWEN2mcH8e0LO9vNaPgrFL2dsqVk+3S/uGgtmm2xjbYFvPYLttnx6zKakywO3bPHtmT8+A8O6/O29dqwRncrLKhcd4/AUYKqu0=</latexit>

A , P



CAAL sintassi per HML
tt

ff

F and G

F or G

⟨a1,…,an⟩F

[a1,…,an]F

<latexit sha1_base64="pkJUMXCWRdCNuR2HliKf9BxUegg=">AAACGnicbVA9SwNBFNyLXzF+RS1tFoNgFe6CqGXQxjKCSYTLEd5tXuKSvQ9234nhyM+wE/0vdmJr41+x8i4GMYlTDTPvMcP4sZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WiRItsCkiFelbHwwqGWKTJCm8jTVC4Cts+8PL3G/fozYyCm9oFKMXwCCUfSmAMsntBEB3fj8lGnfLFbtqT8AXiTMlFTZFo1v+6vQikQQYklBgjOvYMXkpaJJC4bjUSQzGIIYwQDejIQRovHRSecyPEgMU8Rg1l4pPRPz7kUJgzCjws8u8opn3cvE/z02of+6lMowTwlDkQSQVToKM0DLbAnlPaiSCvDlyGXIBGohQSw5CZGKSjTMTqIDwIavzm5iN5cxPs0hatapzWq1dn1TqF9PZiuyAHbJj5rAzVmdXrMGaTLCIPbJn9mI9Wa/Wm/X+c1qwpj/7bAbWxzclnqIg</latexit>

tt

<latexit sha1_base64="l2SWH4ESHHREEaHu6erqf6awpqk=">AAACGnicbVA9SwNBFNyLXzF+RS1tFoNgFe6CqGXQxjKCSYQkhHebd3HJ3ge778Rw5GfYif4XO7G18a9YeXcGMYlTDTPvMcO4kZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCWMtsClCFepbFwwqGWCTJCm8jTSC7ypsu6PLzG/fozYyDG5oHGHPh2EgPSmAUqnT9YHuXC/xvEm/XLGrdg6+SJwpqbApGv3yV3cQitjHgIQCYzqOHVEvAU1SKJyUurHBCMQIhthJaQA+ml6SV57wo9gAhTxCzaXiuYh/PxLwjRn7bnqZVTTzXib+53Vi8s57iQyimDAQWRBJhXmQEVqmWyAfSI1EkDVHLgMuQAMRaslBiFSM03FmAhUQPqR1fhPTsZz5aRZJq1Z1Tqu165NK/WI6W5EdsEN2zBx2xursijVYkwkWskf2zF6sJ+vVerPef04L1vRnn83A+vgG9pWiBA==</latexit>

↵

<latexit sha1_base64="/eYhx6UW5YBFFgyE+c9lzjAZrv0=">AAACLXicbVDLSgNBEJyNrxhfUY96GAyCp7Aroh6DgnqMYB6QhNA76cQhsw9metWw5OLXeBP9Fw+CePUfPLlZo2i0T0VVN1VdbqikIdt+tjJT0zOzc9n53MLi0vJKfnWtaoJIC6yIQAW67oJBJX2skCSF9VAjeK7Cmts/Hum1K9RGBv4FDUJsedDzZVcKoIRq5zebHtCl6cYnQ968xk4P+RdzOmznC3bRTof/Bc4YFNh4yu38e7MTiMhDn4QCYxqOHVIrBk1SKBzmmpHBEEQfethIoA8emlacfjHk25EBCniImkvFUxJ/XsTgGTPw3GQzTTipjcj/tEZE3cNWLP0wIvTFyIikwtTICC2TepB3pEYiGCVHLn0uQAMRaslBiISMkr5+GSogvEnifDsmZTmT1fwF1d2is1/cPd8rlI7GtWXZBttiO8xhB6zEzliZVZhgt+yOPbBH6956sl6s18/VjDW+WWe/xnr7APlgqTA=</latexit>

F ^ G

<latexit sha1_base64="1f3Fi0ElpZbASEFyhmdYYYJfeOI=">AAACK3icbVDLSgNBEJyN73fUm14Gg+Ap7Iqox6CgHiOYGMguoXfSiYOzD2Z6g7IE/Bpvov/iSfHqT3hys0bRxD7VVHVTNeXHShqy7RerMDE5NT0zOze/sLi0vFJcXaubKNECayJSkW74YFDJEGskSWEj1giBr/DSvz4e6Jc91EZG4QXdxugF0A1lRwqgjGoVN9wA6Mp00pM+d3uI/Pt92m8VS3bZzoePA2cISmw41Vbxw21HIgkwJKHAmKZjx+SloEkKhf15NzEYg7iGLjYzGEKAxkvzP/T5dmKAIh6j5lLxnMTfFykExtwGfraZJxzVBuR/WjOhzqGXyjBOCEMxMCKpMDcyQsusHORtqZEIBsmRy5AL0ECEWnIQIiOTrK0/hgoIb7I4P45ZWc5oNeOgvlt29su753ulytGwtlm2ybbYDnPYAauwM1ZlNSbYHbtnj+zJerCerVfr7Wu1YA1v1tmfsd4/AUSmqFA=</latexit>

F _ G

<latexit sha1_base64="CbRupI2LwVZ7WkUEsoGjYC7NKOU="></latexit>

3{a1,...,an}F

<latexit sha1_base64="uMhsyO3XkCGyKc40c2yvUoqkP0Y="></latexit>

2{a1,...,an}F



CAAL
mutual exclusion protocols analysis



Algoritmo di mutua esclusione di Peterson

while (true) {
    ...
    b1 = true ; % vuole entrare
    k = 2 ; % da la priorita’ a P2
    while (b2 && k==2) skip ; % aspetta
    ...  % entra nella sezione critica
    b1 = false %esce dalla sezione critica
}

<latexit sha1_base64="nXSZsucNlmDJKuziIree2aeueE8="></latexit>

% Due processi P1, P2
% Due variabili booleane b1, b2 (inizialmente false)
% quando Pi vuole entrare nella sezione critica setta bi a true
% Una variabile intera k, con valori in {1,2}
% (il cui valore iniziale e’ arbitrario)
% il processo Pk ha priorita’ sull’altro processo
%
% Il processo P1 in pseudocodice, il process P2 e’ analogo a P1



P1 , b1wt .kw2 .P1a

<latexit sha1_base64="pzE8Rw75/aAmPuj0DDgnhHogJW4="></latexit>

P1a , b2rf .P1b

<latexit sha1_base64="qRJslxh7XF4kVIKrRzBECE1f5Qk="></latexit>

P1b , enter1 .exit1 .b1wf .P1

<latexit sha1_base64="62lnn9G0mpxgsy1KaSYV0DI4FYc="></latexit>

Esce dal 
ciclo

Cicla

K2 , kr2 .K2+ KW

<latexit sha1_base64="CSqts1Fu5KuahUTcZMrkDnbQgnA="></latexit>

K1 , kr1 .K1+ KW

<latexit sha1_base64="7cto3rXGRAYM4J4yN8hDVN9Cn2g="></latexit>

KW , kw1 .K1+ kw2 .K2

<latexit sha1_base64="kZNRoQg/t8rQ/c/BhaTZ4hsfwD0="></latexit>

Le mettiamo per osservare 
entrata e uscita di P1

+b2rt .(kr1 .P1b+ kr2 .P1a)

<latexit sha1_base64="c7KuUWnrO8HFA3VATU7UCDkZsdg="></latexit>

B1W , b1wf .B1f + b1wt .B1t

<latexit sha1_base64="OhJ5L8gH1nPNo4iagm2FOjlFjE8=">AAACb3icbVBNa9tAEF2rTeKqaWK3hx4KZakJpASMFAxJbya99JYU6g+whRmtR87i1UrZHaU1Qj+rP6b02v6A/oNIqqF23Dk93nvDm3lhqqQlz/vRcJ483ds/aD5znx++ODputV8ObZIZgQORqMSMQ7CopMYBSVI4Tg1CHCochcuPlT66R2Nlor/QKsUghoWWkRRAJTVrXU9joFsb5Vf+qJiSkaAXCu/cmpaUh/7XqOj+M0WFe7 Yp0qZIhTtrdbyuVw/fBf4adNh6bmbtRnM6T0QWoyahwNqJ76UU5GBICoWFO80spiCWsMBJCTXEaIO8/rzgJ5kFSniKhkvFaxI3N3KIrV3FYemsr3ysVeT/tElG0WWQS51mhFpUQSQV1kFWGFlWinwuDRJBdTlyqbkAA0RoJAchSjIrO94KrGIoSZTd/gqUCvJvq6Lszn/c1C4Ynnf9XvfD516nf7VuscnesHfslPnsgvXZJ3bDBkyw7+wn+8V+N/44r523Dv9rdRrrnVdsa5z3D6uxv4U=</latexit>

B1f , b1rf .B1f + B1W

<latexit sha1_base64="OGzTmyomF7J+Uq/N7ELzQSvHPcU="></latexit>

B1t , b1rt .B1t+ B1W

<latexit sha1_base64="teYQL9rdUgcKaCIACrP2StYU12k="></latexit>

P1 in CCS

% Processo P1 in pseudocodice
while (true) {
    ...
    b1 = true ; % vuole entrare
    k = 2 ; % da la priorita’ a P2
    while (b2 && k==2) skip ; % aspetta
    ...  % entra nella sezione critica
    b1 = false %esce dalla sezione critica
}

P1a senza attesa attiva

P1a , b2rf .P1b+ kr1 .P1b

<latexit sha1_base64="0ceaQMLzC0y+peCmpfQCSqapcmk="></latexit>



SP , (B1f|B2f|KW|P1|P2)\{kw1 , kr1 , kw2 , kr2 , ...}

<latexit sha1_base64="8fbLZP1UwWAf3/Ij953DIZt2qCE="></latexit>

<latexit sha1_base64="h9zsk0XMupk9ISARZeewa4ogq+c="></latexit>

B2W , b2wf .B2f + b2wt .B2t

% Processo P2 in pseudocodice
while (true) {
    ...
    B2 = true ; % vuole entrare
    k = 1; % da la priorita’ a P1
    while (b1 && k==1) skip ; % aspetta
    ...  % entra nella sezione critica
    B2 = false %esce dalla sezione critica
}

K2 , kr2 .K2+ KW

<latexit sha1_base64="CSqts1Fu5KuahUTcZMrkDnbQgnA="></latexit>

K1 , kr1 .K1+ KW

<latexit sha1_base64="7cto3rXGRAYM4J4yN8hDVN9Cn2g="></latexit>

KW , kw1 .K1+ kw2 .K2

<latexit sha1_base64="kZNRoQg/t8rQ/c/BhaTZ4hsfwD0="></latexit>

<latexit sha1_base64="YdwKssCR8vA8DFpyOHXmYoha7T0="></latexit>

P2 , b2wt .kw1 .P2a

<latexit sha1_base64="TfjN3vnp2xkeSWetDVQfS3jY/78="></latexit>

P2b , enter2 .exit2 .b2wf .P2

<latexit sha1_base64="QJkB1jAGw/wOuGLWlTC4POC1p60="></latexit>

B2f , b2rf .B2f + B2W
<latexit sha1_base64="hULrU+xhBvBWQFN7mYM7r9tImAU="></latexit>

B2t , b2rt .B2t+ B2W

Algoritmo in CCS

Intero sistema

<latexit sha1_base64="nX3DeHkDViyvxmk1dcGJ4ganWXI="></latexit>

P2a , b1rf .P2b+ kr2 .P2b



P1 , b1wt .kw2 .P1a

<latexit sha1_base64="pzE8Rw75/aAmPuj0DDgnhHogJW4="></latexit>

P1b , enter1 .exit1 .b1wf .P1

<latexit sha1_base64="62lnn9G0mpxgsy1KaSYV0DI4FYc="></latexit>

P1a , b2rf .P1b+ kr1 .P1b

<latexit sha1_base64="0ceaQMLzC0y+peCmpfQCSqapcmk="></latexit>

SP , (B1f|B2f|KW|P1|P2)\{kw1 , kr1 , kw2 , kr2 , ...}

<latexit sha1_base64="8fbLZP1UwWAf3/Ij953DIZt2qCE="></latexit>

una formula per la mutua esclusione?

F , [exit1]↵ _ [exit2]↵

<latexit sha1_base64="pipkUiCyuXWyyayXOO9ZG0zcHNI="></latexit>

F ^ [�](· · · )

<latexit sha1_base64="c4xa68W4ZmNqgf/rwl3BURkiRVU=">AAACOnicbVDLTgJBEJzFF+IDkKOXicRED5JdQ6LeiCbGIyYiJLAhvbMtTph9ZKZXJYRv8ar/4I949Wa8+gEuyEGQOlWqulOV8mIlDdn2u5VZWl5ZXcuu5zY2t7bzheLOrYkSLbAhIhXplgcGlQyxQZIUtmKNEHgKm17/Yuw3H1AbGYU3NIjRDaAXyjspgFKpWyhddh7R7yFvH7kHHeFHZA67hbJdsSfg/4kzJWU2Rb1btPIdPxJJgCEJBca0HTsmdwiapFA4ynUSgzGIPvSwndIQAjTucNJ+xPcTAxTxGDWXik9E/PsxhMCYQeCllwHQvZn3xuIir53Q3ak7lGGcEIZiHERS4STICC3TWZD7UiMRjJsjlyEXoIEIteQgRCom6U4zgQoIn9I6C9sYCkAPtD9KJ3TmB/tPbo8rTrVydl0t186nY2bZLttjB8xhJ6zGrlidNZhgA/bMXtir9WZ9WJ/W1+9pxpr+lNgMrO8fhQ2s3Q==</latexit>

F ^ [�](F ^ [�](· · · ))

<latexit sha1_base64="cdf7q4Z9ZPmqsNbq9MdncwCmOJI=">AAACR3icbVDLSgNBEJyNr/hM1KOXwSDEg2FXAupNFMRjBBOFzRJ6ZztxyOyDmV41hFz9Gq/6D36CX+FNPLpZc4jROhVV3XR1+YmShmz73SrMzS8sLhWXV1bX1jdK5c2tlolTLbApYhXrWx8MKhlhkyQpvE00QugrvPH752P/5h61kXF0TYMEvRB6kexKAZRJnTK/aD9g0EPuHnjVad4WQUxmf79Trtg1Owf/S5wJqbAJGp1Nq9QOYpGGGJFQYIzr2Al5Q9AkhcLRSjs1mIDoQw/djEYQovGG+SsjvpcaoJgnqLlUPBdxemMIoTGD0M8mQ6A7M+uNxf88N6XusTeUUZISRmJ8iKTC/JARWmYdIQ+kRiIYJ0cuIy5AAxFqyUGITEyz0n4dVED4mMX5N42hEPRAB6OsQme2sL+kdVhz6rWTq3rl9GxSZpHtsF1WZQ47YqfskjVYkwn2xJ7ZC3u13qwP69P6+hktWJOdbfYLBesb5UywZA==</latexit>

F ^ [�](F ^ [�](F ^ [�](· · · )))

<latexit sha1_base64="6C2x0biI2sX3Yl/L9TIawFg94zk=">AAACVHicdVDLSgNBEJxd31Hz0KOXwSCYg2FXAuotKIhHBfOAZAm9s504OPtgplcNIV/h13jVfxD8Fw9uYg5GY52Kqm66uvxESUOO82HZS8srq2vrG7nNre18oVjaaZo41QIbIlaxbvtgUMkIGyRJYTvRCKGvsOXfX0z81gNqI+PoloYJeiEMItmXAiiTesWjy+4jBgPknSPv8D/eFUFMplKp9Iplp+pMwf8Sd0bKbIbrXskqdINYpCFGJBQY03GdhLwRaJJC4TjXTQ0mIO5hgJ2MRhCi8UbTv8b8IDVAMU9Qc6n4VMSfGyMIjRmGfjYZAt2Z395EXOR1UuqfeiMZJSlhJCaHSCqcHjJCy6ww5IHUSAST5MhlxAVoIEItOQiRiWnW4NxBBYRPWZyFaQyFoIc6GGcVur8L+0uax1W3Vj27qZXr57My19ke22eHzGUnrM6u2DVrMMGe2Qt7ZW/Wu/VpL9kr36O2NdvZZXOw8186U7Ls</latexit>

qualsiasi label

MEX , F ^ [�]MEX

<latexit sha1_base64="i9mX+WDMh1CEOPdcQ3w2uCxN1sc="></latexit>

una formula definita ricorsivamente!
(max)

Algoritmo di Peterson in CCS
<latexit sha1_base64="YdwKssCR8vA8DFpyOHXmYoha7T0="></latexit>

P2 , b2wt .kw1 .P2a

<latexit sha1_base64="TfjN3vnp2xkeSWetDVQfS3jY/78="></latexit>

P2b , enter2 .exit2 .b2wf .P2

<latexit sha1_base64="nX3DeHkDViyvxmk1dcGJ4ganWXI="></latexit>

P2a , b1rf .P2b+ kr2 .P2b



P1 , b1wt .kw2 .P1a

<latexit sha1_base64="pzE8Rw75/aAmPuj0DDgnhHogJW4="></latexit>

P1b , enter1 .exit1 .b1wf .P1

<latexit sha1_base64="62lnn9G0mpxgsy1KaSYV0DI4FYc="></latexit>

P1a , b2rf .P1b+ kr1 .P1b

<latexit sha1_base64="0ceaQMLzC0y+peCmpfQCSqapcmk="></latexit>

SP , (B1f|B2f|KW|P1|P2)\{kw1 , kr1 , kw2 , kr2 , ...}

<latexit sha1_base64="8fbLZP1UwWAf3/Ij953DIZt2qCE="></latexit>

P1 ha la possibilita’ di entrare?

una formula definita ricorsivamente!

G , henter1itt

<latexit sha1_base64="yw5dGAFv4FswfBA9DbQF3T+ANAY="></latexit>

G _ h�i(· · · )

<latexit sha1_base64="sGolwoIjfJoH8ocNZshhF3ZlX/0="></latexit>

G _ h�i(G _ h�i(· · · ))

<latexit sha1_base64="k9xZd6MZsqixFYHNAm3sNBDqWN4="></latexit>

G _ h�i(G _ h�i(G _ h�i(· · · )))

<latexit sha1_base64="GPK/UHt3UcKXibaFfrDmIJkUXzQ="></latexit>

EN , G _ h�iEN

<latexit sha1_base64="wgN+AbDE5TXgzZUFm4zCtULsuOQ="></latexit>

(min)

<latexit sha1_base64="YdwKssCR8vA8DFpyOHXmYoha7T0="></latexit>

P2 , b2wt .kw1 .P2a

<latexit sha1_base64="TfjN3vnp2xkeSWetDVQfS3jY/78="></latexit>

P2b , enter2 .exit2 .b2wf .P2

<latexit sha1_base64="nX3DeHkDViyvxmk1dcGJ4ganWXI="></latexit>

P2a , b1rf .P2b+ kr2 .P2b

Algoritmo di Peterson in CCS



P1 , b1wt .kw2 .P1a

<latexit sha1_base64="pzE8Rw75/aAmPuj0DDgnhHogJW4="></latexit>

P1b , enter1 .exit1 .b1wf .P1

<latexit sha1_base64="62lnn9G0mpxgsy1KaSYV0DI4FYc="></latexit>

P1a , b2rf .P1b+ kr1 .P1b

<latexit sha1_base64="0ceaQMLzC0y+peCmpfQCSqapcmk="></latexit>

SP , (B1f|B2f|KW|P1|P2)\{kw1 , kr1 , kw2 , kr2 , ...}

<latexit sha1_base64="8fbLZP1UwWAf3/Ij953DIZt2qCE="></latexit>

non abbiamo deadlock?

una formula definita ricorsivamente!

H , h�itt

<latexit sha1_base64="GTAovVu8HtbVtFd+f3fNIP9qQXQ="></latexit>

H ^ [�](· · · )

<latexit sha1_base64="nPgXOH6hj8JjrU+yLDIJPPYiIXo=">AAACOnicbVDLTgJBEJz1ifgCOXqZSEzwINk1JuqN6IUjJoIksCG9sw1OmH1kplclhG/xqv/gj3j1Zrz6AS7IQR51qlR1pyrlxUoasu0Pa2V1bX1jM7OV3d7Z3dvP5Q8aJkq0wLqIVKSbHhhUMsQ6SVLYjDVC4Cm89/o3Y//+EbWRUXhHgxjdAHqh7EoBlEqdXKHafkK/h7x16pbawo/InHRyRbtsT8AXiTMlRTZFrZO39tt+JJIAQxIKjGk5dkzuEDRJoXCUbScGYxB96GErpSEEaNzhpP2IHycGKOIxai4Vn4j4/2MIgTGDwEsvA6AHM++NxWVeK6HupTuUYZwQhmIcRFLhJMgILdNZkPtSIxGMmyOXIReggQi15CBEKibpTjOBCgif0zpL2xgKQA+0P0ondOYHWySNs7JzXr66PS9WrqdjZtghO2Il5rALVmFVVmN1JtiAvbBX9ma9W5/Wl/X9d7piTX8KbAbWzy+Itazf</latexit>

H ^ [�](H ^ [�](· · · ))

<latexit sha1_base64="xmKs7My9nAtT1HyHF6Sfl1w1Yy8=">AAACR3icbVDLTgJBEJzFFz4BPXqZSEzgINk1JOqN6MWjJqImsCG9sw1OmH1kplclG65+jVf9Bz/Br/BmPLrgHgStU6WqO11dXqykIdt+twoLi0vLK8XVtfWNza1SubJ9baJEC2yLSEX61gODSobYJkkKb2ONEHgKb7zh2cS/uUdtZBRe0ShGN4BBKPtSAGVSr8zPuw/oD5B3Dtzab94VfkSmXu+Vq3bDnoL/JU5OqizHRa9ilbp+JJIAQxIKjOk4dkxuCpqkUDhe6yYGYxBDGGAnoyEEaNx0+sqY7ycGKOIxai4Vn4r4eyOFwJhR4GWTAdCdmfcm4n9eJ6H+sZvKME4IQzE5RFLh9JARWmYdIfelRiKYJEcuQy5AAxFqyUGITEyy0mYOKiB8zOL8m8ZQAHqk/XFWoTNf2F9yfdhwmo2Ty2a1dZqXWWS7bI/VmMOOWIudswvWZoI9sWf2wl6tN+vD+rS+fkYLVr6zw2ZQsL4B7LiwaA==</latexit>

H ^ [�](H ^ [�](H ^ [�](· · · )))

<latexit sha1_base64="DqhXinQ/jbs7nkp457sjT+YTvss=">AAACVHicdVDLTgJBEJxdRfHFQ49eJhITOEB2DYl6M3rhqIkICWxI72yDE2YfmelVCeEr/Bqv+g8m/osHF+Tgs06Vqu50dfmJkoYc582yV1Zza+v5jc2t7Z1CsVTevTFxqgW2Raxi3fXBoJIRtkmSwm6iEUJfYccfX8z9zh1qI+PomiYJeiGMIjmUAiiTBqV6q3+PwQh5r+5V/+N9EcRkarXaoFRxGs4C/Ddxl6TClrgclK1iP4hFGmJEQoExPddJyJuCJikUzjb7qcEExBhG2MtoBCEab7r4a8YPUwMU8wQ1l4ovRPy6MYXQmEnoZ5Mh0K356c3Fv7xeSsMTbyqjJCWMxPwQSYWLQ0ZomRWGPJAaiWCeHLmMuAANRKglByEyMc0a/HZQAeFDFufPNIZC0BMdzLIK3Z+F/SY3Rw232Ti9albOzpdl5tk+O2BV5rJjdsZa7JK1mWCP7Ik9sxfr1Xq3V+zc56htLXf22DfYhQ9Fn7Ly</latexit>

DF , H ^ [�]DF

<latexit sha1_base64="8lOyfsmQYbTII33tE3m81OBvE1Q="></latexit>

(max)

Algoritmo di Peterson in CCS



P1b , enter1 .exit1 .b1wf .P1

<latexit sha1_base64="62lnn9G0mpxgsy1KaSYV0DI4FYc="></latexit>

SP , (B1f|B2f|KW|P1|P2)\{kw1 , kr1 , kw2 , kr2 , ...}

<latexit sha1_base64="8fbLZP1UwWAf3/Ij953DIZt2qCE="></latexit>

P1 puo’ entrare ogni volta che fa una richiesta?

una formula definita ricorsivamente!

P1 , b1wt .req1.kw2 .P1a

<latexit sha1_base64="BUZIPJAJpL9ztzIz4szvf0An5aI="></latexit>

P1a , b2rf .P1b+ kr1 .P1b

<latexit sha1_base64="0ceaQMLzC0y+peCmpfQCSqapcmk="></latexit>

A , hexit1itt _ [�]A

<latexit sha1_base64="6WEATukQpqKh1/xCQEJrVmLy9zE="></latexit>

REQ , [req1]A ^ [�]REQ

<latexit sha1_base64="qLsAaXrVc8U/Cgs3DjARKLdVrdU="></latexit>

(min)

(max)

<latexit sha1_base64="TfjN3vnp2xkeSWetDVQfS3jY/78="></latexit>

P2b , enter2 .exit2 .b2wf .P2

<latexit sha1_base64="nX3DeHkDViyvxmk1dcGJ4ganWXI="></latexit>

P2a , b1rf .P2b+ kr2 .P2b

<latexit sha1_base64="zg6PcxfMI0wt7lXG3MOqo/+NWxY="></latexit>

P2 , b2wt .req2kw1 .P2a

Algoritmo di Peterson in CCS
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LTS up to strong bisimilarity
Algoritmo di Peterson in CAL



LTS up to weak bisimilarity
Algoritmo di Peterson in CAL



LTS up to weak bisimilarity, after renaming 
enter1/2 to enter and exit1/2 to exit

Algoritmo di Peterson in CAL



LTS LTS up to strong bisimilarity

LTS up to weak bisimilarity LTS up to weak bisimilarity,
enter and exit

Algoritmo di Peterson in CAL



Algoritmo di Hyman 
<latexit sha1_base64="QmkEzDJ76VoUtaAM+nohwAsIc48="></latexit>

% Due processi H1, H2

% Due variabili booleane b1, b2 (inizialmente false)

% quando Hi vuole entrare nella sezione critica setta bi a true

% Una variabile intera k, con valori in {1,2}

% (il cui valore iniziale e’ arbitrario)

% il processo Hk ha priorita’ sull’altro processo

%

% Il processo H1 in pseudocodice, il process H2 e’ analogo a H1

while (true) {
    ...
    b1 = true ;             % H1 vuole entrare
    while (k==2){           % finche’ H2 ha la priorita’
          while (b2) skip ; % H1 aspetta
           k = 1;           % H1 setta la sua priorita’
          }                 % H1 entra nella sezione critica
….
      b1 = false            % H1 esce dalla sezione critica
}



while (true) {
    ...
    b1 = true ;             % H1 vuole entrare
    while (k==2){           % finche’ H2 ha la priorita’
          while (b2) skip ; % H1 aspetta
           k = 1;           % H1 setta la sua priorita’
          }                 % H1 entra nella sezione critica
….
      b1 = false            % H1 esce dalla sezione critica
}

K2 , kr2 .K2+ KW

<latexit sha1_base64="CSqts1Fu5KuahUTcZMrkDnbQgnA="></latexit>

K1 , kr1 .K1+ KW

<latexit sha1_base64="7cto3rXGRAYM4J4yN8hDVN9Cn2g="></latexit>

KW , kw1 .K1+ kw2 .K2

<latexit sha1_base64="kZNRoQg/t8rQ/c/BhaTZ4hsfwD0="></latexit>

B1W , b1wf .B1f + b1wt .B1t

<latexit sha1_base64="OhJ5L8gH1nPNo4iagm2FOjlFjE8="></latexit>

B1f , b1rf .B1f + B1W

<latexit sha1_base64="OGzTmyomF7J+Uq/N7ELzQSvHPcU="></latexit>

B1t , b1rt .B1t+ B1W

<latexit sha1_base64="teYQL9rdUgcKaCIACrP2StYU12k="></latexit>

H1 in CCS
<latexit sha1_base64="h9zsk0XMupk9ISARZeewa4ogq+c="></latexit>

B2W , b2wf .B2f + b2wt .B2t
<latexit sha1_base64="QJkB1jAGw/wOuGLWlTC4POC1p60="></latexit>

B2f , b2rf .B2f + B2W
<latexit sha1_base64="hULrU+xhBvBWQFN7mYM7r9tImAU="></latexit>

B2t , b2rt .B2t+ B2W

<latexit sha1_base64="rwBGctz6IcAsQmJDxlCLv5BkCyQ="></latexit>

H1 , b1wt .H1a
<latexit sha1_base64="UnqraFqeEAKl5+DkPIRJ0aHyEhg="></latexit>

H1a , kr2 .H1b+ kr1 .H1d
<latexit sha1_base64="eWvxdaRNY/ehbG740wzavxIuLPQ="></latexit>

H1b , b2rt .H1b+ b2rf .H1c
<latexit sha1_base64="DXm3CExAHzMScu3wSdDNQnNgG9Q="></latexit>

H1c , kw1 .H1a
<latexit sha1_base64="weHJZY8Xu4hvl9BCW9drf1ww//s="></latexit>

H1d , enter1 .exit1 .b1rt.H1



H2 in CCS

H2 e’ analogo a H1

<latexit sha1_base64="fbMfp9sguSo5GXfQWw2wfWr7ZoY="></latexit>

SP , (B1f|B2f|KW|H1|H2)\{kw1 , kr1 , kw2 , kr2 , ...}
Intero sistema

K2 , kr2 .K2+ KW

<latexit sha1_base64="CSqts1Fu5KuahUTcZMrkDnbQgnA="></latexit>

K1 , kr1 .K1+ KW

<latexit sha1_base64="7cto3rXGRAYM4J4yN8hDVN9Cn2g="></latexit>

KW , kw1 .K1+ kw2 .K2

<latexit sha1_base64="kZNRoQg/t8rQ/c/BhaTZ4hsfwD0="></latexit>

B1W , b1wf .B1f + b1wt .B1t

<latexit sha1_base64="OhJ5L8gH1nPNo4iagm2FOjlFjE8="></latexit>

B1f , b1rf .B1f + B1W

<latexit sha1_base64="OGzTmyomF7J+Uq/N7ELzQSvHPcU="></latexit>

B1t , b1rt .B1t+ B1W

<latexit sha1_base64="teYQL9rdUgcKaCIACrP2StYU12k="></latexit>

<latexit sha1_base64="h9zsk0XMupk9ISARZeewa4ogq+c="></latexit>

B2W , b2wf .B2f + b2wt .B2t
<latexit sha1_base64="QJkB1jAGw/wOuGLWlTC4POC1p60="></latexit>

B2f , b2rf .B2f + B2W
<latexit sha1_base64="hULrU+xhBvBWQFN7mYM7r9tImAU="></latexit>

B2t , b2rt .B2t+ B2W

<latexit sha1_base64="UnqraFqeEAKl5+DkPIRJ0aHyEhg="></latexit>

H1a , kr2 .H1b+ kr1 .H1d
<latexit sha1_base64="eWvxdaRNY/ehbG740wzavxIuLPQ="></latexit>

H1b , b2rt .H1b+ b2rf .H1c
<latexit sha1_base64="DXm3CExAHzMScu3wSdDNQnNgG9Q="></latexit>

H1c , kw1 .H1a
<latexit sha1_base64="weHJZY8Xu4hvl9BCW9drf1ww//s="></latexit>

H1d , enter1 .exit1 .b1rt.H1

<latexit sha1_base64="rwBGctz6IcAsQmJDxlCLv5BkCyQ="></latexit>

H1 , b1wt .H1a



LTS up to weak bisimilarity, after renaming 
enter1/2 to enter and exit1/2 to exit

Algoritmo di Hyman in CAL 


