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Name mobility
in CCS communication is statically defined
(channels cannot be transmitted / received)

what if channels are treated as ordinary values?

can we extend CCS to communicate communication means?
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Name mobility

S

<latexit sha1_base64="TN8hXS2Ikx5Axv128O6bLvECOMU=">AAACEHicbVDLSgNBEJz1GeMr6tHLYBA8hd0gqLegF48JmgckS+iddOKQ2QczvWJY8gXeRP/Fm3j1D/wVT+7GICaxTkVVN1WUFylpyLY/raXlldW19dxGfnNre2e3sLffMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xteZX7zHrWRYXBLowhdHwaB7EsBlEq1m26haJfsCfgicaakyKaodgtfnV4oYh8DEgqMaTt2RG4CmqRQOM53YoMRiCEMsJ3SAHw0bjIpOubHsQEKeYSaS8UnIv79SMA3ZuR76aUPdGfmvUz8z2vH1D93ExlEMWEgsiCSCidBRmiZLoC8JzUSQdYcuQy4AA1EqCUHIVIxTieZCVRA+JDW+U1Mx3Lmp1kkjXLJOS1d1MrFyuV0thw7ZEfshDnsjFXYNauyOhMM2SN7Zi/Wk/VqvVnvP6dL1vTngM3A+vgGVLedZA==</latexit>

as •

<latexit sha1_base64="p4bomjorEuhKQN2NkUbJO2GkTvo=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1ge4kJWAmj10vVgqpVyzbFXsKvkycGSmzGeq94ne3H4rYx4CEAmM6jh2Rm4AmKRROCt3YYARiBEPspDQAH42bTMNP+HFsgEIeoeZS8amIfzcS8I0Z+146mUU1i14m/ud1Yhqcu4kMopgwENkjkgqnj4zQMm0FeV9qJIIsOXIZcAEaiFBLDkKkYpzWNHcUlHKTh/Ek7chZbGSZNE8rTrVycVMt1y5nbeXZITtiJ8xhZ6zGrlmdNZhgY/bMXtir9WS9We/Wx+9ozprtlNgcrM8f9f+i0g==</latexit>

• bs

<latexit sha1_base64="4ks2pV4i4k/fucpZFJYyAqX3Ue0=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1YqWQHrs+0J2kxDOTXrFsV+wp+DJxZqTMZqj3it/dfihiHwMSCozpOHZEbgKapFA4KXRjgxGIEQyxk9IAfDRuMg0/4cexAQp5hJpLxaci/t1IwDdm7HvpZBbRLHqZ+J/XiWlw7iYyiGLCQGSPSCqcPjJCy7QV5H2pkQiy5MhlwAVoIEItOQiRinFa09xRUMpNHsZZR85iI8ukeVpxqpWLm2q5djlrK88O2RE7YQ47YzV2zeqswQQbs2f2wl6tJ+vNerc+fkdz1mynxOZgff4A9tSi0w==</latexit>

as •

<latexit sha1_base64="p4bomjorEuhKQN2NkUbJO2GkTvo=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1ge4kJWAmj10vVgqpVyzbFXsKvkycGSmzGeq94ne3H4rYx4CEAmM6jh2Rm4AmKRROCt3YYARiBEPspDQAH42bTMNP+HFsgEIeoeZS8amIfzcS8I0Z+146mUU1i14m/ud1Yhqcu4kMopgwENkjkgqnj4zQMm0FeV9qJIIsOXIZcAEaiFBLDkKkYpzWNHcUlHKTh/Ek7chZbGSZNE8rTrVycVMt1y5nbeXZITtiJ8xhZ6zGrlmdNZhgY/bMXtir9WS9We/Wx+9ozprtlNgcrM8f9f+i0g==</latexit>

A

<latexit sha1_base64="aDBL+/LX88Z98tJQSEHtl+fGZhM=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXpDvXiERB4JbEjv0OCE2Udmeo1kwwcYr/od3oxXP8PP8A/cRQ4C1qlS1d3VKS9S0pBtf1m5ldW19Y38ZmFre2d3r7h/0DRhrAU2RKhC3fbAoJIBNkiSwnakEXxPYcsb3WR+6wG1kWFwR+MIXR+GgRxIAZRK9atesWSX7Sn4MnFmpMRmqPWK391+KGIfAxIKjOk4dkRuApqkUDgpdGODEYgRDLGT0gB8NG4yfXTCT2IDFPIINZeKT0X8u5GAb8zY99JJH+jeLHqZ+J/XiWlw4SYyiGLCQGRBJBVOg4zQMm0AeV9qJILsc+Qy4AI0EKGWHIRIxTitZO4oKOUmj+NJ2pGz2MgyaZ6VnUr5sl4pVa9nbeXZETtmp8xh56zKblmNNZhgyJ7ZC3u1nqw36936+B3NWbOdQzYH6/MHzGCaHQ==</latexit>

• bs

<latexit sha1_base64="4ks2pV4i4k/fucpZFJYyAqX3Ue0=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1YqWQHrs+0J2kxDOTXrFsV+wp+DJxZqTMZqj3it/dfihiHwMSCozpOHZEbgKapFA4KXRjgxGIEQyxk9IAfDRuMg0/4cexAQp5hJpLxaci/t1IwDdm7HvpZBbRLHqZ+J/XiWlw7iYyiGLCQGSPSCqcPjJCy7QV5H2pkQiy5MhlwAVoIEItOQiRinFa09xRUMpNHsZZR85iI8ukeVpxqpWLm2q5djlrK88O2RE7YQ47YzV2zeqswQQbs2f2wl6tJ+vNerc+fkdz1mynxOZgff4A9tSi0w==</latexit>

B

<latexit sha1_base64="L7FLYDfMedF3yFWYndC9a9GBP0I=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXojePEIiTwS2JDeocEJs4/M9BrJhg8wXvU7vBmvfoaf4R+4ixwErFOlqrurU16kpCHb/rJya+sbm1v57cLO7t7+QfHwqGXCWAtsilCFuuOBQSUDbJIkhZ1II/iewrY3vsn89gNqI8PgjiYRuj6MAjmUAiiVGrV+sWSX7Rn4KnHmpMTmqPeL371BKGIfAxIKjOk6dkRuApqkUDgt9GKDEYgxjLCb0gB8NG4ye3TKz2IDFPIINZeKz0T8u5GAb8zE99JJH+jeLHuZ+J/XjWl45SYyiGLCQGRBJBXOgozQMm0A+UBqJILsc+Qy4AI0EKGWHIRIxTitZOEoKOUmj5Np2pGz3MgqaV2UnUr5ulEpVWvztvLshJ2yc+awS1Zlt6zOmkwwZM/shb1aT9ab9W59/I7mrPnOMVuA9fkDzgOaHg==</latexit>

• ab

<latexit sha1_base64="oLIYWDbWgHUB+E7/HvDiFaaLbH8=">AAACEHicbVC7TsNAEDyHd3gFKGlOREhUkY0iAV0EDSVIJEEkVrQ+NuGU89m6WyMiK3wEooXvoEO0/AGfwR9gBxdAmGo0s7uzmiBW0pLrfjilmdm5+YXFpfLyyuraemVjs2WjxAhsikhF5jIAi0pqbJIkhZexQQgDhe1geJL77Vs0Vkb6gkYx+iEMtOxLAZRJV90gUQrpHoJeperW3An4NPEKUmUFznqVz+51JJIQNQkF1nY8NyY/BUNSKByXu4nFGMQQBtjJqIYQrZ9OPh7z3cQCRTxGw6XiExF/bqQQWjsKg2wyBLqxf71c/M/rJNQ/9FOp44RQizyIpMJJkBVGZlUgv5YGiSD/HLnUXIABIjSSgxCZmGTd/DoKSvnp3WicdeT9bWSatPZrXr12dF6vNo6LthbZNtthe8xjB6zBTtkZazLBNHtkT+zZeXBenFfn7Xu05BQ7W+wXnPcviteeWw==</latexit>

ab

<latexit sha1_base64="/HDNfb/AUwjKYKsdh+IPQD8eQ7U=">AAACCHicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN6CXjxGMQ9IltA76cQhsw9mesWw5AfEq36HN/HqX/gZ/oGbdQ8msU5FVXdXU16kpCHb/rIKS8srq2vF9dLG5tb2Tnl3r2nCWAtsiFCFuu2BQSUDbJAkhe1II/iewpY3upr6rQfURobBHY0jdH0YBnIgBVAq3YLXK1fsqp2BLxInJxWWo94rf3f7oYh9DEgoMKbj2BG5CWiSQuGk1I0NRiBGMMROSgPw0bhJ9umEH8UGKOQRai4Vz0T8u5GAb8zY99JJH+jezHtT8T+vE9Pg3E1kEMWEgZgGkVSYBRmhZVoB8r7USATTz5HLgAvQQIRachAiFeO0k5mjoJSbPI4naUfOfCOLpHlSdU6rFzenldpl3laRHbBDdswcdsZq7JrVWYMJNmDP7IW9Wk/Wm/VuffyOFqx8Z5/NwPr8AcaZmqk=</latexit>

m

<latexit sha1_base64="XSdEmDxDoD/oesFiu/JCDpjTH88=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXojevEIiYAJbEjv0OCE2Udmeo1kwwcYr/od3oxXP8PP8A/cxT0IWKdKVXdXp7xISUO2/WUVVlbX1jeKm6Wt7Z3dvfL+QduEsRbYEqEK9Z0HBpUMsEWSFN5FGsH3FHa88XXmdx5QGxkGtzSJ0PVhFMihFECp1PT75YpdtWfgy8TJSYXlaPTL371BKGIfAxIKjOk6dkRuApqkUDgt9WKDEYgxjLCb0gB8NG4ye3TKT2IDFPIINZeKz0T8u5GAb8zE99JJH+jeLHqZ+J/XjWl44SYyiGLCQGRBJBXOgozQMm0A+UBqJILsc+Qy4AI0EKGWHIRIxTitZO4oKOUmj5Np2pGz2MgyaZ9VnVr1slmr1K/ytorsiB2zU+awc1ZnN6zBWkwwZM/shb1aT9ab9W59/I4WrHznkM3B+vwBFHOaSQ==</latexit>
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Name mobility

S

<latexit sha1_base64="TN8hXS2Ikx5Axv128O6bLvECOMU=">AAACEHicbVDLSgNBEJz1GeMr6tHLYBA8hd0gqLegF48JmgckS+iddOKQ2QczvWJY8gXeRP/Fm3j1D/wVT+7GICaxTkVVN1WUFylpyLY/raXlldW19dxGfnNre2e3sLffMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xteZX7zHrWRYXBLowhdHwaB7EsBlEq1m26haJfsCfgicaakyKaodgtfnV4oYh8DEgqMaTt2RG4CmqRQOM53YoMRiCEMsJ3SAHw0bjIpOubHsQEKeYSaS8UnIv79SMA3ZuR76aUPdGfmvUz8z2vH1D93ExlEMWEgsiCSCidBRmiZLoC8JzUSQdYcuQy4AA1EqCUHIVIxTieZCVRA+JDW+U1Mx3Lmp1kkjXLJOS1d1MrFyuV0thw7ZEfshDnsjFXYNauyOhMM2SN7Zi/Wk/VqvVnvP6dL1vTngM3A+vgGVLedZA==</latexit>

as •

<latexit sha1_base64="p4bomjorEuhKQN2NkUbJO2GkTvo=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1ge4kJWAmj10vVgqpVyzbFXsKvkycGSmzGeq94ne3H4rYx4CEAmM6jh2Rm4AmKRROCt3YYARiBEPspDQAH42bTMNP+HFsgEIeoeZS8amIfzcS8I0Z+146mUU1i14m/ud1Yhqcu4kMopgwENkjkgqnj4zQMm0FeV9qJIIsOXIZcAEaiFBLDkKkYpzWNHcUlHKTh/Ek7chZbGSZNE8rTrVycVMt1y5nbeXZITtiJ8xhZ6zGrlmdNZhgY/bMXtir9WS9We/Wx+9ozprtlNgcrM8f9f+i0g==</latexit>

• bs

<latexit sha1_base64="4ks2pV4i4k/fucpZFJYyAqX3Ue0=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1YqWQHrs+0J2kxDOTXrFsV+wp+DJxZqTMZqj3it/dfihiHwMSCozpOHZEbgKapFA4KXRjgxGIEQyxk9IAfDRuMg0/4cexAQp5hJpLxaci/t1IwDdm7HvpZBbRLHqZ+J/XiWlw7iYyiGLCQGSPSCqcPjJCy7QV5H2pkQiy5MhlwAVoIEItOQiRinFa09xRUMpNHsZZR85iI8ukeVpxqpWLm2q5djlrK88O2RE7YQ47YzV2zeqswQQbs2f2wl6tJ+vNerc+fkdz1mynxOZgff4A9tSi0w==</latexit>

as •

<latexit sha1_base64="p4bomjorEuhKQN2NkUbJO2GkTvo=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1ge4kJWAmj10vVgqpVyzbFXsKvkycGSmzGeq94ne3H4rYx4CEAmM6jh2Rm4AmKRROCt3YYARiBEPspDQAH42bTMNP+HFsgEIeoeZS8amIfzcS8I0Z+146mUU1i14m/ud1Yhqcu4kMopgwENkjkgqnj4zQMm0FeV9qJIIsOXIZcAEaiFBLDkKkYpzWNHcUlHKTh/Ek7chZbGSZNE8rTrVycVMt1y5nbeXZITtiJ8xhZ6zGrlmdNZhgY/bMXtir9WS9We/Wx+9ozprtlNgcrM8f9f+i0g==</latexit>

A

<latexit sha1_base64="aDBL+/LX88Z98tJQSEHtl+fGZhM=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXpDvXiERB4JbEjv0OCE2Udmeo1kwwcYr/od3oxXP8PP8A/cRQ4C1qlS1d3VKS9S0pBtf1m5ldW19Y38ZmFre2d3r7h/0DRhrAU2RKhC3fbAoJIBNkiSwnakEXxPYcsb3WR+6wG1kWFwR+MIXR+GgRxIAZRK9atesWSX7Sn4MnFmpMRmqPWK391+KGIfAxIKjOk4dkRuApqkUDgpdGODEYgRDLGT0gB8NG4yfXTCT2IDFPIINZeKT0X8u5GAb8zY99JJH+jeLHqZ+J/XiWlw4SYyiGLCQGRBJBVOg4zQMm0AeV9qJILsc+Qy4AI0EKGWHIRIxTitZO4oKOUmj+NJ2pGz2MgyaZ6VnUr5sl4pVa9nbeXZETtmp8xh56zKblmNNZhgyJ7ZC3u1nqw36936+B3NWbOdQzYH6/MHzGCaHQ==</latexit>

• bs

<latexit sha1_base64="4ks2pV4i4k/fucpZFJYyAqX3Ue0=">AAACG3icbVC7TgJBFJ3FF+ILpbSZSEysyK4hUTuijSUm8khgQ+4OF5ww+8jMXSPZ4J8YW/0OO2Nr4Wf4B+4ihYCnOjnnPk6OFylpyLa/rNzK6tr6Rn6zsLW9s7tX3D9omjDWAhsiVKFue2BQyQAbJElhO9IIvqew5Y2uMr91j9rIMLilcYSuD8NADqQASqVesdT1YqWQHrs+0J2kxDOTXrFsV+wp+DJxZqTMZqj3it/dfihiHwMSCozpOHZEbgKapFA4KXRjgxGIEQyxk9IAfDRuMg0/4cexAQp5hJpLxaci/t1IwDdm7HvpZBbRLHqZ+J/XiWlw7iYyiGLCQGSPSCqcPjJCy7QV5H2pkQiy5MhlwAVoIEItOQiRinFa09xRUMpNHsZZR85iI8ukeVpxqpWLm2q5djlrK88O2RE7YQ47YzV2zeqswQQbs2f2wl6tJ+vNerc+fkdz1mynxOZgff4A9tSi0w==</latexit>

B

<latexit sha1_base64="L7FLYDfMedF3yFWYndC9a9GBP0I=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXojePEIiTwS2JDeocEJs4/M9BrJhg8wXvU7vBmvfoaf4R+4ixwErFOlqrurU16kpCHb/rJya+sbm1v57cLO7t7+QfHwqGXCWAtsilCFuuOBQSUDbJIkhZ1II/iewrY3vsn89gNqI8PgjiYRuj6MAjmUAiiVGrV+sWSX7Rn4KnHmpMTmqPeL371BKGIfAxIKjOk6dkRuApqkUDgt9GKDEYgxjLCb0gB8NG4ye3TKz2IDFPIINZeKz0T8u5GAb8zE99JJH+jeLHuZ+J/XjWl45SYyiGLCQGRBJBXOgozQMm0A+UBqJILsc+Qy4AI0EKGWHIRIxTitZOEoKOUmj5Np2pGz3MgqaV2UnUr5ulEpVWvztvLshJ2yc+awS1Zlt6zOmkwwZM/shb1aT9ab9W59/I7mrPnOMVuA9fkDzgOaHg==</latexit>

• ab

<latexit sha1_base64="oLIYWDbWgHUB+E7/HvDiFaaLbH8=">AAACEHicbVC7TsNAEDyHd3gFKGlOREhUkY0iAV0EDSVIJEEkVrQ+NuGU89m6WyMiK3wEooXvoEO0/AGfwR9gBxdAmGo0s7uzmiBW0pLrfjilmdm5+YXFpfLyyuraemVjs2WjxAhsikhF5jIAi0pqbJIkhZexQQgDhe1geJL77Vs0Vkb6gkYx+iEMtOxLAZRJV90gUQrpHoJeperW3An4NPEKUmUFznqVz+51JJIQNQkF1nY8NyY/BUNSKByXu4nFGMQQBtjJqIYQrZ9OPh7z3cQCRTxGw6XiExF/bqQQWjsKg2wyBLqxf71c/M/rJNQ/9FOp44RQizyIpMJJkBVGZlUgv5YGiSD/HLnUXIABIjSSgxCZmGTd/DoKSvnp3WicdeT9bWSatPZrXr12dF6vNo6LthbZNtthe8xjB6zBTtkZazLBNHtkT+zZeXBenFfn7Xu05BQ7W+wXnPcviteeWw==</latexit>

ab •

<latexit sha1_base64="htB+JKgd3Sq4TFCHRUMvabicgxw=">AAACEHicbVC7TsNAEDyHd3gFKGlOREhUkY0iAV0EDSVIJEEkVrQ+NuGU89m6WyMiK3wEooXvoEO0/AGfwR9gBxdAmGo0s7uzmiBW0pLrfjilmdm5+YXFpfLyyuraemVjs2WjxAhsikhF5jIAi0pqbJIkhZexQQgDhe1geJL77Vs0Vkb6gkYx+iEMtOxLAZRJVxDcd4NEKaReperW3An4NPEKUmUFznqVz+51JJIQNQkF1nY8NyY/BUNSKByXu4nFGMQQBtjJqIYQrZ9OPh7z3cQCRTxGw6XiExF/bqQQWjsKg2wyBLqxf71c/M/rJNQ/9FOp44RQizyIpMJJkBVGZlUgv5YGiSD/HLnUXIABIjSSgxCZmGTd/DoKSvnp3WicdeT9bWSatPZrXr12dF6vNo6LthbZNtthe8xjB6zBTtkZazLBNHtkT+zZeXBenFfn7Xu05BQ7W+wXnPcvirmeWw==</latexit>

m

<latexit sha1_base64="XSdEmDxDoD/oesFiu/JCDpjTH88=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXojevEIiYAJbEjv0OCE2Udmeo1kwwcYr/od3oxXP8PP8A/cxT0IWKdKVXdXp7xISUO2/WUVVlbX1jeKm6Wt7Z3dvfL+QduEsRbYEqEK9Z0HBpUMsEWSFN5FGsH3FHa88XXmdx5QGxkGtzSJ0PVhFMihFECp1PT75YpdtWfgy8TJSYXlaPTL371BKGIfAxIKjOk6dkRuApqkUDgt9WKDEYgxjLCb0gB8NG4ye3TKT2IDFPIINZeKz0T8u5GAb8zE99JJH+jeLHqZ+J/XjWl44SYyiGLCQGRBJBXOgozQMm0A+UBqJILsc+Qy4AI0EKGWHIRIxTitZO4oKOUmj5Np2pGz2MgyaZ9VnVr1slmr1K/ytorsiB2zU+awc1ZnN6zBWkwwZM/shb1aT9ab9W59/I4WrHznkM3B+vwBFHOaSQ==</latexit>

(A\ab | B | S)\as\bs

<latexit sha1_base64="msfPOLfYFSXQPVBR/puyXCcWjnU=">AAACJnicbVDLTgJBEJzFN75Qj14mEhO8kF1Cot58XDxqFCUBQnqHBibMPjLTa2IQvsNP8Cu86smbMR5M/BQH3AOKlUxSU9U9PV1+rKQh1/1wMjOzc/MLi0vZ5ZXVtfXcxua1iRItsCIiFemqDwaVDLFCkhRWY40Q+Apv/N7pyL+5RW1kFF7RXYyNADqhbEsBZKVmrlQ4rvsgekaB6XLwh/fDE3su9yZVM3HxTTOXd4vuGHyaeCnJsxTnzdxnvRWJJMCQhH3D1Dw3pkYfNEmhcJCtJwZjOwA6WLM0hABNoz/ebcB3EwMU8Rg1l4qPRZzs6ENgzF3g28oAqGv+eiPxP6+WUPug0ZdhnBCGYjSIpMLxICO0tKEhb0mNRDD6OXIZcgEaiFBLDkJYMbEpZm0e3t/tp8l1qeiVi4cX5fzRSZrMIttmO6zAPLbPjtgZO2cVJtgDe2LP7MV5dF6dN+f9pzTjpD1b7Becr2/K06Yr</latexit>

((A | B)\ab | S)\as\bs

<latexit sha1_base64="FoWtF+PTk9HncV1EVmPX3ajkHv4=">AAACKHicbVC7TkJBEN2LL8TXVUubjcQEG3KvIVE71MYSoygJEDJ3GWDD3kd255oY1A/xE/wKW63sjIWNX+KCFAhOdfacmTk7J0iUNOR5n05mbn5hcSm7nFtZXVvfcDe3rk2caoFVEatY1wIwqGSEVZKksJZohDBQeBP0z4b6zS1qI+Poiu4SbIbQjWRHCiBLtdxSoXDyeP94ut8IQPSNAtPjEFjm8g9jJh6Babl5r+iNis8CfwzybFyVlvvVaMciDTEiYXeYuu8l1ByAJikUPuQaqcHEGkAX6xZGEKJpDkbXPfC91ADFPEHNpeIjEicnBhAacxcGtjME6plpbUj+p9VT6hw1BzJKUsJIDI1IKhwZGaGljQ15W2okguHPkcuIC9BAhFpyEMKSqc0xZ/Pwp6+fBdcHRb9UPL4o5cun42SybIftsgLz2SErs3NWYVUm2BN7Ya/szXl23p0P5/O3NeOMZ7bZn3K+fwCn8KaQ</latexit>
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pi-calculus: syntax

p ::= nil
| ⇡.p
| [x = y]p
| p+ p
| p|p
| (y)p
| !p

<latexit sha1_base64="O61dZwbu92UkakycCR14FC5ohtE="></latexit>

⇡ ::= xy
| x(y)
| ⌧

<latexit sha1_base64="w5Z2O9LnBxH6yNfA2T/wBbOk4/g="></latexit>

send y on x
receive on x and store in y
internal action

inactive process
action prefix
matching (like, if x=y then p)
nondeterministic choice
parallel composition
restriction (like       , also written          )
replication (like                )

p\y

<latexit sha1_base64="J1JciOHX9ujOMuSEOW5mQ5SbdJc=">AAACE3icbVDLSgNBEJyNr/iOevQyGARPYVcC6i3oxWME84Bkkd5JRwdnH870isuSzxCv+h3exKsf4Gf4B86uOfiqU1HVXd1UkChpyHXfncrM7Nz8QnVxaXlldW29trHZNXGqBXZErGLdD8CgkhF2SJLCfqIRwkBhL7g+KfzeLWoj4+icsgT9EC4jOZYCyEp+MgxAXBsF5opnF7W623BL8L/Em5I6m6J9UfsYjmKRhhiRsBFm4LkJ+TlokkLhZGmYGkxsPlziwNIIQjR+Xj494bupAYp5gppLxUsRv2/kEBqThYGdDIGuzG+vEP/zBimND/1cRklKGIniEEmF5SEjtLRtIB9JjURQfI5cRlyABiLUkoMQVkxtPT9CQSk/v8smtiPvdyN/SXe/4TUbR2fNeut42laVbbMdtsc8dsBa7JS1WYcJdsMe2CN7cu6dZ+fFef0arTjTnS32A87bJ4kfn2U=</latexit>

(⌫y)p

<latexit sha1_base64="SainQLFcvG+/5GnINqzvYuum/Mc=">AAACDnicbVDLSgNBEJz1GeMr6tHLYBDiJexKQL0FvXiMYB6QLKF30omDs7PLTK8YlvyDeNXv8CZe/QU/wz9wE3MwiXUqqrq7mgpiJS257peztLyyurae28hvbm3v7Bb29hs2SozAuohUZFoBWFRSY50kKWzFBiEMFDaD+6ux33xAY2Wkb2kYox/CQMu+FECZ1Cp1dMKHJ3G3UHTL7gR8kXhTUmRT1LqF704vEkmImoQCa9ueG5OfgiEpFI7yncRiDOIeBtjOqIYQrZ9O/h3x48QCRTxGw6XiExH/bqQQWjsMg2wyBLqz895Y/M9rJ9Q/91Op44RQi3EQSYWTICuMzIpA3pMGiWD8OXKpuQADRGgkByEyMcmamTkKSvnp43CUdeTNN7JIGqdlr1K+uKkUq5fTtnLskB2xEvPYGauya1ZjdSaYYs/shb06T86b8+58/I4uOdOdAzYD5/MHrqecuw==</latexit>

p|p|p| · · ·

<latexit sha1_base64="1VA1QnNXuEkSuT6swd65ISQ+zo4=">AAACEnicbVDLSsNAFJ34tr6qLt0MFsFVSURQd0U3LhXsA5pQbqZXHZwkw8yNWGL/Qtzqd7gTt/6An+EfmNQsbOu5m8M598UJtZKWXPfLmZmdm19YXFqurKyurW9UN7daNkmNwKZIVGI6IVhUMsYmSVLY0QYhChW2w7uzwm/fo7Eyia9ooDGI4CaW11IA5ZKvH4vyRT8h26vW3Lo7Ap8mXklqrMRFr/rt9xORRhiTUGBt13M1BRkYkkLhsOKnFjWIO7jBbk5jiNAG2ejnId9LLVDCNRouFR+J+Hcig8jaQRTmnRHQrZ30CvE/r5vS9XGQyVinhLEoDpFUODpkhZF5GMj70iARFJ8jlzEXYIAIjeQgRC6meTpjS0GpIHsYDPOMvMlEpknroO4d1k8uD2uN0zKtJbbDdtk+89gRa7BzdsGaTDDNntkLe3WenDfn3fn4bZ1xypltNgbn8weqP5+H</latexit>
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pi-calculus: syntax
the only binders are input prefix and name restriction

the notion of free and bound names are defined as usual

the notion of capture avoiding substitution is defined as usual

processes are taken up-to alpha-renaming of bound names

x(y).p

<latexit sha1_base64="pfmQiKD24Wx4ncOtb0H6QaHdigc=">AAACDHicbVDLTgJBEJzFF+IL9ehlIjHBC9k1JOqN6MUjJvJIYEN6hwZHZh+Z6TWQDb9gvOp3eDNe/Qc/wz9wQQ4C1qlS1d3VKS9S0pBtf1mZldW19Y3sZm5re2d3L79/UDdhrAXWRKhC3fTAoJIB1kiSwmakEXxPYcMbXE/8xiNqI8PgjkYRuj70A9mTAiiV6sPi6LQUdfIFu2RPwZeJMyMFNkO1k/9ud0MR+xiQUGBMy7EjchPQJIXCca4dG4xADKCPrZQG4KNxk+m3Y34SG6CQR6i5VHwq4t+NBHxjRr6XTvpA92bRm4j/ea2YehduIoMoJgzEJIikwmmQEVqmNSDvSo1EMPkcuQy4AA1EqCUHIVIxTnuZOwpKuclwNE47chYbWSb1s5JTLl3elguVq1lbWXbEjlmROeycVdgNq7IaE+yBPbMX9mo9WW/Wu/XxO5qxZjuHbA7W5w8x35vu</latexit>

fn(p)

<latexit sha1_base64="zeFRW+XSX2VgZhCY/M8VENTcZlw=">AAACFHicbVC7SgNBFJ31GeMramkzGARtwq4E1C5oYxnBPCBZw93xRgdnZ5eZu2JY8htiq99hJ7b2foZ/4GZNYRJPdTjnPg4niJW05Lpfztz8wuLScmGluLq2vrFZ2tpu2igxAhsiUpFpB2BRSY0NkqSwHRuEMFDYCu7PR37rAY2Vkb6iQYx+CLda9qUAyqTrbgh0Z/tpXw8P4sNeqexW3Bx8lnhjUmZj1Hul7+5NJJIQNQkF1nY8NyY/BUNSKBwWu4nFGMQ93GInoxpCtH6apx7y/cQCRTxGw6XiuYh/N1IIrR2EQTaZp5z2RuJ/Xieh/omfSh0nhFqMHpFUmD+ywsisDuQ30iARjJIjl5oLMECERnIQIhOTrJ+Jo6CUnz4OhllH3nQjs6R5VPGqldPLarl2Nm6rwHbZHjtgHjtmNXbB6qzBBDPsmb2wV+fJeXPenY/f0TlnvLPDJuB8/gBJfZ/K</latexit>

bn(p)

<latexit sha1_base64="c6R2QhuCLoVJ2XVSWeEnxXgDuNk=">AAACFHicbVDLSsNAFJ34tr6qLt0MFqFuSiKCuhPduFSwKrSx3Exv69DJJMzciCXkN8Stfoc7cevez/APTGIX2npWh3Pu43CCWElLrvvpTE3PzM7NLyxWlpZXVteq6xtXNkqMwKaIVGRuArCopMYmSVJ4ExuEMFB4HQxOC//6Ho2Vkb6kYYx+CH0te1IA5dJtOwS6s7000Fk93u1Ua27DLcEniTciNTbCeaf61e5GIglRk1BgbctzY/JTMCSFwqzSTizGIAbQx1ZONYRo/bRMnfGdxAJFPEbDpeKliL83UgitHYZBPlmmHPcK8T+vlVDv0E+ljhNCLYpHJBWWj6wwMq8DeVcaJIIiOXKpuQADRGgkByFyMcn7+XMUlPLTh2GWd+SNNzJJrvYa3n7j6GK/dnwyamuBbbFtVmceO2DH7IydsyYTzLAn9sxenEfn1Xlz3n9Gp5zRzib7A+fjG0Ldn8Y=</latexit>

p[y/x]

<latexit sha1_base64="18kAe3aHFIbH6tnoq07x/pkxdlY=">AAACDnicbVDLTgJBEJz1ifhCPXqZSEw84a4hUW9ELx4xkUcCK+kdGpww+8hMr4Fs+AfjVb/Dm/HqL/gZ/oG7yEHAOlWqurs65UVKGrLtL2tpeWV1bT23kd/c2t7ZLezt100Ya4E1EapQNz0wqGSANZKksBlpBN9T2PAG15nfeERtZBjc0ShC14d+IHtSAKVSM2rdj047Q7dTKNolewK+SJwpKbIpqp3Cd7sbitjHgIQCY1qOHZGbgCYpFI7z7dhgBGIAfWylNAAfjZtM/h3z49gAhTxCzaXiExH/biTgGzPyvXTSB3ow814m/ue1YupduIkMopgwEFkQSYWTICO0TItA3pUaiSD7HLkMuAANRKglByFSMU6bmTkKSrnJcDROO3LmG1kk9bOSUy5d3paLlatpWzl2yI7YCXPYOauwG1ZlNSaYYs/shb1aT9ab9W59/I4uWdOdAzYD6/MHYXSdJw==</latexit>

x(y).p = x(z).(p[z/y]) if z 62 fn(p)

<latexit sha1_base64="JILobpE3Ht3EOgd1YHIgA4Gxp+A="></latexit>

(y)p

<latexit sha1_base64="Vhyo8QCo6dhcB+FAL0iCqk4mv/A=">AAACCnicbVDLTgJBEJz1ifhCPXqZSEzwQnYNiXojevGIiTwS2JDeoYEJs4/M9BrJhj8wXvU7vBmv/oSf4R+4ixwErFOlqrurU16kpCHb/rJWVtfWNzZzW/ntnd29/cLBYcOEsRZYF6EKdcsDg0oGWCdJCluRRvA9hU1vdJP5zQfURobBPY0jdH0YBLIvBVAmlcZnUbdQtMv2FHyZODNSZDPUuoXvTi8UsY8BCQXGtB07IjcBTVIonOQ7scEIxAgG2E5pAD4aN5n+OuGnsQEKeYSaS8WnIv7dSMA3Zux76aQPNDSLXib+57Vj6l+6iQyimDAQWRBJhdMgI7RMS0DekxqJIPscuQy4AA1EqCUHIVIxTluZOwpKucnjeJJ25Cw2skwa52WnUr66qxSr17O2cuyYnbASc9gFq7JbVmN1JtiQPbMX9mo9WW/Wu/XxO7pizXaO2Byszx/Uq5s0</latexit>

(y)p = (z)(p[z/y]) if z 62 fn(p)

<latexit sha1_base64="wxi2ndsMDYE4hwuLLmI8zzCVawo="></latexit>
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pi-calculus: notation

write
nX

i=1

pi instead of p1 + · · ·+ pn

<latexit sha1_base64="ihKhbmlTe95V+PXk0eD0iIkQ15I="></latexit>

write
nY

i=1

pi instead of p1| · · · |pn

<latexit sha1_base64="ahoA/Zt+OjAuwT5Iw2Mki/SnvDQ="></latexit>

write (ea)p instead of (a1) · · · (an)p

<latexit sha1_base64="F+tYMu+n43EYedxMpEaZLlZ2Ql4="></latexit>

input guarded replication: !x(y).p

<latexit sha1_base64="rWdJ7+II0WjvLzA/65maTYd+3aY="></latexit>
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pi-calculus: conventions
we omit trailing nil

vacuous messages written as CCS prefixes

mismatch not necessary (if the number of cases is finite)

polyadic communication (can be encoded)

(y)xy.ym.nil

<latexit sha1_base64="WzLQvhC+Jpp3EYiIIgMOeYRyj4A=">AAACH3icbVBNS8NAEN3Ur1q/qh69LBahIoRECuqt6MWjgm2FtpTNdlqXbjZhdyKGkB/hT/BXeNWTN/Hqwf9iEgtqdU5v35vZmfe8UAqDjvNulebmFxaXysuVldW19Y3q5lbbBJHm0OKBDPS1xwxIoaCFAiVchxqY70noeJOzXO/cgjYiUFcYh9D32ViJkeAMM2pQPajH+70g68g/SO7S2P5+xalv93yGN94oUUKmg2rNsZ2i6F/gTkGNTOtiUP3oDQMe+aCQS2ZM13VC7CdMo+AS0kovMhAyPmFj6GZQMR9MPylMpXQvMgwDGoKmQtKChJ8TCfONiX0v68xvNLNaTv6ndSMcHfcTocIIQfF8EQoJxSLDtcjcAx0KDYgsvxyoUJQzzRBBC8o4z8goi6+S5eHOuv8L2oe227BPLhu15uk0mTLZIbukTlxyRJrknFyQFuHknjySJ/JsPVgv1qv19tVasqYz2+RXWe+fADOkYA==</latexit>

(y)xy.ym

<latexit sha1_base64="u8TX41N9Q2/qBi9aOOoRjz9dTU0=">AAACEnicbVDLSsNAFJ3UV62vqktBBotQNyWRgrorunFZwT6gLWUyva1DJw9mbsQQsvMT/Aq3unInbv0BF/6LSQyorXd15pz7mHNsXwqNpvlhFBYWl5ZXiqultfWNza3y9k5be4Hi0OKe9FTXZhqkcKGFAiV0fQXMsSV07OlFqnduQWnhudcY+jBw2MQVY8EZJtSwvF8Nj/pe0pEuiO7isPbzCmNnWK6YNTMrOg+sHFRIXs1h+bM/8njggItcMq17lunjIGIKBZcQl/qBBp/xKZtAL4Euc0APosxHTA8DzdCjPigqJM1I+D0RMUfr0LGTTofhjZ7VUvI/rRfg+HQQCdcPEFyeHkIhITukuRKJYaAjoQCRpT8HKlzKmWKIoARlnCdkkCRWSvKwZt3Pg/ZxzarXzq7qlcZ5nkyR7JEDUiUWOSENckmapEU4uSeP5Ik8Gw/Gi/FqvH23Fox8Zpf8KeP9Cz1hnqc=</latexit>

[x 6= yi].p

<latexit sha1_base64="pvWWofIbKHVfsaAV5m226AxQPxs=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJyrIREtBF0FAGiTwkx4rOl0045Xx27taIKErBV9BCRYdo+RQK/gXbuICEqUYzu9rZCWIpDDrOp1VaWl5ZXSuvVzY2t7Z3qrt7LRMlmkOTRzLSnYAZkEJBEwVK6MQaWBhIaAejq8xv34M2IlK3OInBD9lQiYHgDFPJ9x66CsZ00hO+HfeqNcd2ctBF4hakRgo0etWvbj/iSQgKuWTGeK4Toz9lGgWXMKt0EwMx4yM2BC+lioVg/GkeekaPEsMwojFoKiTNRfi9MWWhMZMwSCdDhndm3svE/zwvwcG5PxUqThAUzw6hkJAfMlyLtA2gfaEBkWXJgQpFOdMMEbSgjPNUTNJ6Kmkf7vz3i6R1Yrun9sXNaa1+WTRTJgfkkBwTl5yROrkmDdIknIzJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fAMoHpZc</latexit>

X

j 6=i

[x = yj ]p

<latexit sha1_base64="+W/IDxzT2w5JDt/22aZgB/KFmKs=">AAACC3icbVC7TsNAEDyHVwivAAUFzYkIiSqyUSSgQIqgoQwSeUiJZZ0vm3DJ+Wzu1ojI8ifwFbRQ0SFaPoKCf8EJKSBhqtHMrnZn/EgKg7b9aeUWFpeWV/KrhbX1jc2t4vZOw4Sx5lDnoQx1y2cGpFBQR4ESWpEGFvgSmv7wcuw370EbEaobHEXgBqyvRE9whpnkFfc6Jg68ZNBRcEdFStsP5yNv4EZesWSX7QnoPHGmpESmqHnFr0435HEACrlkxrQdO0I3YRoFl5AWOrGBiPEh60M7o4oFYNxkEiClh7FhGNIINBWSTkT4vZGwwJhR4GeTAcNbM+uNxf+8doy9UzcRKooRFB8fQiFhcshwLbJmgHaFBkQ2/hyoUJQzzRBBC8o4z8Q4q6qQ9eHMpp8njeOyUymfXVdK1YtpM3myTw7IEXHICamSK1IjdcJJSp7IM3mxHq1X6816/xnNWdOdXfIH1sc3p++a/A==</latexit>

as

x(y1, ..., yn).q

<latexit sha1_base64="nkwR/AnqQ/UcZ7rqts1KxRnBmek=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBhGx2DYnaEW0sMZFHAmQzO1xwwuzsOnNXJYTar7DVys7Y+h0W/osLUih4qpNz7s099wSxFAZd99PKLC2vrK5l13Mbm1vbO3Z+t26iRHOo8UhGuhkwA1IoqKFACc1YAwsDCY1gcDHxG3egjYjUNQ5j6ISsr0RPcIap5Nv5hyId+l7JcZzS0FdHzq1vF1zHnYIuEm9GCmSGqm9/tbsRT0JQyCUzpuW5MXZGTKPgEsa5dmIgZnzA+tBKqWIhmM5oGn1MDxPDMKIxaCoknYrwe2PEQmOGYZBOhgxvzLw3Ef/zWgn2TjsjoeIEQfHJIRQSpocM1yLtBGhXaEBkk+RAhaKcaYYIWlDGeSomaUm5tA9v/vtFUj92vLJzdlUuVM5nzWTJPjkgReKRE1Ihl6RKaoSTe/JEnsmL9Wi9Wm/W+89oxprt7JE/sD6+ARp1lp8=</latexit>

x(ey).q

<latexit sha1_base64="Ble3FZom3QMCmoHJqxW4z7aFHrY=">AAACBnicbVC7TsNAEDzzDOEVQklzIkIKTWSjSEAXQUMZJPKQEis6nzfhlPPZ3K0hkZWer6CFig7R8hsU/AuOSQEJU41mdrWz40VSGLTtT2tpeWV1bT23kd/c2t7ZLewVmyaMNYcGD2Wo2x4zIIWCBgqU0I40sMCT0PKGl1O/dQ/aiFDd4DgCN2ADJfqCM0ylXqE4KncfhA8opA/JeHJcuesVSnbFzkAXiTMjJTJDvVf46vohjwNQyCUzpuPYEboJ0yi4hEm+GxuIGB+yAXRSqlgAxk2y7BN6FBuGIY1AUyFpJsLvjYQFxowDL50MGN6aeW8q/ud1YuyfuYlQUYyg+PRQ+iNkhwzXIi0FqC80ILJpcqBCUc40QwQtKOM8FeO0pXzahzP//SJpnlScauX8ulqqXcyayZEDckjKxCGnpEauSJ00CCcj8kSeyYv1aL1ab9b7z+iSNdvZJ39gfXwDyjmY4A==</latexit>

xhezi.p

<latexit sha1_base64="1xR4kKD7g0g8pShnWgyif3j02eI=">AAACHnicbVC7TsNAEDzzDOEVoKQ5ESEhishGSECHoKEEiQBSHEXryxJOnM/W3RoIVv6BT+AraKGiQ7RQ8C+cTQpeU41mdrU7E6VKWvL9d29kdGx8YrIyVZ2emZ2bry0sntgkMwKbIlGJOYvAopIamyRJ4VlqEOJI4Wl0uV/4p1dorEz0MfVTbMfQ0/JcCiAndWrrYeLsYju/GYQKdE8hD69lF0mqLua3g9CUYiPt1Op+wy/B/5JgSOpsiMNO7SPsJiKLUZNQYG0r8FNq52BICoWDaphZTEFcQg9bjmqI0bbzMtOAr2YWKOEpGi4VL0X8vpFDbG0/jtxkDHRhf3uF+J/Xyuh8u51LnWaEWhSHXFIsD1lhpGsDeVcaJILic+RScwEGiNBIDkI4MXPtVV0fwe/0f8nJRiPYbOwcbdZ394bNVNgyW2FrLGBbbJcdsEPWZILdsQf2yJ68e+/Ze/Fev0ZHvOHOEvsB7+0TSoqj+w==</latexit>

xhz1, ..., zni.p

<latexit sha1_base64="v2zFUxxRRaewWptijR2ZBQ1XTJg=">AAACHHicbVC7TsNAEDzzJrwClDQnIiQKZNkICegQNJQgkQQpjqz1sYQT57N1t0aAlV/gE/gKWqjoEC0SBf/COaTgNdVoZle7M0mupKUgePdGRsfGJyanpmszs3PzC/XFpZbNCiOwKTKVmdMELCqpsUmSFJ7mBiFNFLaTy4PKb1+hsTLTJ3STYzeFnpbnUgA5Ka6vR5mzq+3yuh8p0D2F/DYON3zf37iNdWQGkp/H9UbgBwPwvyQckgYb4iiuf0RnmShS1CQUWNsJg5y6JRiSQmG/FhUWcxCX0MOOoxpStN1ykKjP1woLlPEcDZeKD0T8vlFCau1NmrjJFOjC/vYq8T+vU9D5TreUOi8ItagOkXSJq0NWGOm6QH4mDRJB9TlyqbkAA0RoJAchnFi47mquj/B3+r+ktemHW/7u8VZjb3/YzBRbYatsnYVsm+2xQ3bEmkywO/bAHtmTd+89ey/e69foiDfcWWY/4L19AiWGoZE=</latexit>

as

x | x.p+ x.q

<latexit sha1_base64="ZgGUuz9juZ1W//ErZ+YZpA3kJsA=">AAACCnicbVDLSgNBEJyNrxhfUcGLl8EgCMKyKwH1FvTiMYJ5QLKE2UknDpl9ONMrCZvkC/wKr3ryJl79CQ/+i7txDxqtU1HVRXeXG0qh0bI+jNzC4tLySn61sLa+sblV3N6p6yBSHGo8kIFqukyDFD7UUKCEZqiAea6Ehju4TP3GPSgtAv8GRyE4Huv7oic4w0TqFPfaQWKn6Xg4mY6nQzM8Hpp3nWLJMq0Z6F9iZ6REMlQ7xc92N+CRBz5yybRu2VaITswUCi5hUmhHGkLGB6wPrYT6zAPtxLP7J/Qw0gwDGoKiQtKZCD8TMfO0HnluMukxvNXzXir+57Ui7J05sfDDCMHn6SIUEmaLNFci+RxoVyhAZOnlQIVPOVMMEZSgjPNEjJKmCkkf9vz3f0n9xLTL5vl1uVS5yJrJk31yQI6ITU5JhVyRKqkRTsbkkTyRZ+PBeDFejbfv0ZyRZXbJLxjvX7zXmxg=</latexit>



1010

Examples
A , (ab) as ab . abm .A0

<latexit sha1_base64="MvBlZyl1jvKymyQeGqQeYyTw0JQ="></latexit>

send m on ab

do something else

send ab on as
create a new (private) channel ab

S , ! as(x) . bs x .nil

<latexit sha1_base64="oI4hqo0VFdIlM0EXGn28qNGGVMQ="></latexit>

receive on as and forward to on bs
B , bs(y) . y(w) . B0

<latexit sha1_base64="5paZhSW+RVsZKgaaN8J9RoE86w8=">AAACFnicbVA9SwNBEN2LXzF+RS1tlgQxQgh3IqhdiI2lgvmAXAhz6xgX9/bO3TklBHt/gr/CVis7sbW18L94iSk08VWP92aYeS+IlbTkup9OZmZ2bn4hu5hbWl5ZXcuvbzRslBiBdRGpyLQCsKikxjpJUtiKDUIYKGwG18dDv3mLxspIn1M/xk4IPS0vpQBKpW6+UPPJSNA9hTd+LrCl/q5frvjlfunuh9R2uvmiW3FH4NPEG5MiG+O0m//yLyKRhKhJKLC27bkxdQZgSAqF9zk/sRiDuIYetlOqIUTbGYyy3PPtxAJFPEbDpeIjEX9vDCC0th8G6WQIdGUnvaH4n9dO6PKwM5A6Tgi1GB4iqXB0yAoj05KQX0iDRDD8HLnUXIABIjSSgxCpmKSt5dI+vMn006SxV/H2K0dn+8VqbdxMlm2xAisxjx2wKjthp6zOBHtgT+yZvTiPzqvz5rz/jGac8c4m+wPn4xtKlJ0g</latexit>

receive on y
receive y on bs

do something else

omit nil

(as) (bs) (A | S | B)

<latexit sha1_base64="PhGQcMpZxDqcdkwPCJe4+mhP1Y0=">AAACC3icbVDJSgNBEO2Je9yiHjx4aQxCBAkzElBvLhePEc0CyRBq2jI26VnorhHCGP/Ar/CqJ2/i1Y/w4L84M+bg9qCbx3tVVNXzIiUN2fa7VZiYnJqemZ0rzi8sLi2XVlabJoy1wIYIVajbHhhUMsAGSVLYjjSC7ylseYOTzG/doDYyDC5oGKHrQz+QV1IApVKvtF4Bs93dqXj5f3R3e3eevuPtXqlsV+0c/C9xxqTMxqj3Sh/dy1DEPgYkFBjTceyI3AQ0SaFwVOzGBiMQA+hjJ6UB+GjcJD9gxLdiAxTyCDWXiucifu9IwDdm6HtppQ90bX57mfif14npat9NZBDFhIHIBpFUmA8yQss0GeSXUiMRZJsjlwEXoIEIteQgRCrGaVTFNA/n9/V/SXO36tSqB2e18uHxOJlZtsE2WYU5bI8dslNWZw0m2Ig9sEf2ZN1bz9aL9fpVWrDGPWvsB6y3T19VmZQ=</latexit>



1111

Example
(ab) as ab . abm .A0

<latexit sha1_base64="R+tha0WkyDdLf0acXOkbiSDkyYc=">AAACKHicbZA9SwNBEIb3/IzxK2ppsxhEhRDuJKB2URvLCMYIuRDm1lEX9z7YnRPCkT/iT/BX2GplJyls/CXunSk0+lYvz8zs7DtBoqQh1x05U9Mzs3PzpYXy4tLyymplbf3SxKkW2BaxivVVAAaVjLBNkhReJRohDBR2gvvTvN55QG1kHF3QIMFeCLeRvJECyKJ+pbELwZ5f435su/JHMjBDvwaBX6v7tR80sDQs4PFOv1J1624h/td4Y1NlY7X6lQ//OhZpiBEJBcZ0PTehXgaapFA4LPupwQTEPdxi19oIQjS9rEg35NupAYp5gppLxQuIPycyCI0ZhIHtDIHuzGQth//VuindHPYyGSUpYSTyRSQVFouM0NJGR34tNRJB/nPkMuICNBChlhyEsDC1dyzbe3iT6f+ay/2616gfnTeqzZPxZUpsk22xXeaxA9ZkZ6zF2kywR/bMXtir8+S8Oe/O6Lt1yhnPbLBfcj6/AGshpSs=</latexit>

! as(x) . bs x

<latexit sha1_base64="iTIGQTr7j5d7v7joHW0/1FZc45I=">AAACEXicbVDLSgNBEJyNrxhfUY8ijAYhQgi7ElBvQS8eI5hEyIbQO3Z0yOyDmV5JWHLyE/wKr3ryJl79Ag/+i7sxB191Kqqrp6fKi5Q0ZNvvVm5mdm5+Ib9YWFpeWV0rrm+0TBhrgU0RqlBfemBQyQCbJEnhZaQRfE9h2xucZvP2LWojw+CCRhF2fbgOZF8KoFTqFbd33AqY8nDfrVTdihum3uypxDNjtzLsFUt21Z6A/yXOlJTYFI1e8cO9CkXsY0BCgTEdx46om4AmKRSOC25sMAIxgGvspDQAH003mcQY873YAIU8Qs2l4hMRv28k4Bsz8r3U6QPdmN+zTPxv1ompf9RNZBDFhIHIDpFUODlkhJZpZuRXUiMRZD9HLgMuQAMRaslBiFSM08IKaR/O7/R/Seug6tSqx+e1Uv1k2kyebbFdVmYOO2R1dsYarMkEu2MP7JE9WffWs/VivX5Zc9Z0Z5P9gPX2CYjfnG8=</latexit>

bs(y) . y(w) . B0

<latexit sha1_base64="tVTMT4lAYbHSb9t7uJMymiFG80o=">AAACCXicbVDLSgNBEJyNrxhfq+LJy2AQI4SwKwH1FuLFYwTzgOwSZiedOGT2wUyvEpZ8gV/hVU/exKtf4cF/cTfJQaN1Kqq66eryIik0WtankVtaXlldy68XNja3tnfM3b2WDmPFoclDGaqOxzRIEUATBUroRAqY70loe6OrzG/fg9IiDG5xHIHrs2EgBoIzTKWeeeDp0vjUKVec8rj0MCP1k55ZtCrWFPQvseekSOZo9Mwvpx/y2IcAuWRad20rQjdhCgWXMCk4sYaI8REbQjelAfNBu8k0/oQex5phSCNQVEg6FeHnRsJ8rce+l076DO/0opeJ/3ndGAcXbiKCKEYIeHYIhYTpIc2VSHsB2hcKEFmWHKgIKGeKIYISlHGeinFaVCHtw178/i9pnVXsauXyplqs1efN5MkhOSIlYpNzUiPXpEGahJOEPJFn8mI8Gq/Gm/E+G80Z85198gvGxzdqX5fT</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

(as)(bs)(

<latexit sha1_base64="KCc0qSJD0k1XzT1+sLXG4QtAwhE=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoMQL2FXAuot6MVjBPOQJITeSScOmX0w0yuEJV/hVU/exKsf48F/cXfdgyYWNBRV3XR3uaGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70OvU7j6iNDPw7moU48GDiy7EUQIl0XwVzWnWTGpYrds3OwJeJk5MKy9Eclr/6o0BEHvokFBjTc+yQBjFokkLhvNSPDIYgpjDBXkJ98NAM4uzgOT+JDFDAQ9RcKp6J+HsiBs+YmecmnR7Qg1n0UvE/rxfR+GIQSz+MCH2RLiKpMFtkhJZJEshHUiMRpJcjlz4XoIEIteQgRCJGSTSlJA9n8ftl0j6rOfXa5W290rjKkymyI3bMqsxh56zBbliTtZhgHntiz+zFmluv1pv1/tNasPKZQ/YH1sc30sWT2A==</latexit>

)

<latexit sha1_base64="9wDU1/NCnUcEk8jhSxR69bkWZfk=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFBE9koEtBF0FAmEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZn73EbQRkbrHWQx+yCZKjAVnmEqt82Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0rmoefXadatebdwUzZTIMTkhZ8Qjl6RB7kiTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGD0iRPg==</latexit>

scope extrusion
⌧

✏✏

<latexit sha1_base64="tzGYbkhSYwLfFQeehcXNrbhRTMs=">AAACKXicbVC5TsNAFFxzhnAFKGkWIiSqyEZIQIegoQwSSZBiEz1vHmGV9aHdZ5TIcs3HIFr4Djqg5Qv4A2yTgmuq0cw7x4+VNGTbr9bU9Mzs3Hxlobq4tLyyWltbb5so0QJbIlKRvvTBoJIhtkiSwstYIwS+wo4/PC38zi1qI6PwgsYxegEMQnktBVAu9Wpb7mgcAGk5Sqtp5oLu9r2r1CVIMtfNlWrWq9Xthl2C/yXOhNTZBM1e7cPtRyIJMCShwJiuY8fkpaBJCoVZ1U0MxiCGMMBuTkMI0Hhp+UrGdxIDFPEYNZeKlyJ+70ghMGYc+HllfvaN+e0V4n9eN6HrQy+VYZwQhqJYRFJhucgILfOMkPelRiIoLkcuQy5AAxFqyUGIXEzy0H4MBaW8dDQuMnJ+J/KXtPcazn7j6Hy/fnwySavCNtk222UOO2DH7Iw1WYsJdsce2CN7su6tZ+vFevsqnbImPRvsB6z3T3m4qDQ=</latexit>

(as)(bs)(

<latexit sha1_base64="KCc0qSJD0k1XzT1+sLXG4QtAwhE=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoMQL2FXAuot6MVjBPOQJITeSScOmX0w0yuEJV/hVU/exKsf48F/cXfdgyYWNBRV3XR3uaGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70OvU7j6iNDPw7moU48GDiy7EUQIl0XwVzWnWTGpYrds3OwJeJk5MKy9Eclr/6o0BEHvokFBjTc+yQBjFokkLhvNSPDIYgpjDBXkJ98NAM4uzgOT+JDFDAQ9RcKp6J+HsiBs+YmecmnR7Qg1n0UvE/rxfR+GIQSz+MCH2RLiKpMFtkhJZJEshHUiMRpJcjlz4XoIEIteQgRCJGSTSlJA9n8ftl0j6rOfXa5W290rjKkymyI3bMqsxh56zBbliTtZhgHntiz+zFmluv1pv1/tNasPKZQ/YH1sc30sWT2A==</latexit>

bs(y) . y(w) . B0

<latexit sha1_base64="tVTMT4lAYbHSb9t7uJMymiFG80o=">AAACCXicbVDLSgNBEJyNrxhfq+LJy2AQI4SwKwH1FuLFYwTzgOwSZiedOGT2wUyvEpZ8gV/hVU/exKtf4cF/cTfJQaN1Kqq66eryIik0WtankVtaXlldy68XNja3tnfM3b2WDmPFoclDGaqOxzRIEUATBUroRAqY70loe6OrzG/fg9IiDG5xHIHrs2EgBoIzTKWeeeDp0vjUKVec8rj0MCP1k55ZtCrWFPQvseekSOZo9Mwvpx/y2IcAuWRad20rQjdhCgWXMCk4sYaI8REbQjelAfNBu8k0/oQex5phSCNQVEg6FeHnRsJ8rce+l076DO/0opeJ/3ndGAcXbiKCKEYIeHYIhYTpIc2VSHsB2hcKEFmWHKgIKGeKIYISlHGeinFaVCHtw178/i9pnVXsauXyplqs1efN5MkhOSIlYpNzUiPXpEGahJOEPJFn8mI8Gq/Gm/E+G80Z85198gvGxzdqX5fT</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

S

<latexit sha1_base64="ocyfUTtl8fBhueYyd3AEbcy89uU=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXojevEIUR4JbEjv0OCE2Udmeo1kwwcYr/od3oxXP8PP8A9ccA8C1qlS1d3VKS9S0pBtf1m5ldW19Y38ZmFre2d3r7h/0DRhrAU2RKhC3fbAoJIBNkiSwnakEXxPYcsbXU/91gNqI8PgjsYRuj4MAzmQAiiV6re9Ysku2zPwZeJkpMQy1HrF724/FLGPAQkFxnQcOyI3AU1SKJwUurHBCMQIhthJaQA+GjeZPTrhJ7EBCnmEmkvFZyL+3UjAN2bse+mkD3RvFr2p+J/XiWlw4SYyiGLCQEyDSCqcBRmhZdoA8r7USATTz5HLgAvQQIRachAiFeO0krmjoJSbPI4naUfOYiPLpHlWdirly3qlVL3K2sqzI3bMTpnDzlmV3bAaazDBkD2zF/ZqPVlv1rv18Tuas7KdQzYH6/MH6daaLw==</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

bs ab

<latexit sha1_base64="fmS0IEYr8b39xPnLikjeSwMCnVY=">AAACBXicbVC7TsNAEDzzDOGVQElzIkKiQJGNIgFdBA1lkMhDiq1ofdmEU84P3a1BkZWar6CFig7R8h0U/At2SAEJU41mdrS748dKGrLtT2tpeWV1bb2wUdzc2t7ZLZX3WiZKtMCmiFSkOz4YVDLEJklS2Ik1QuArbPujq9xv36M2MgpvaRyjF8AwlAMpgDKpVyq7UWbn6dQ3E/cE/F6pYlftKfgicWakwmZo9Epfbj8SSYAhCQXGdB07Ji8FTVIonBTdxGAMYgRD7GY0hACNl05Pn/CjxABFPEbNpeJTEX8nUgiMGQd+NhkA3Zl5Lxf/87oJDc69VIZxQhiKfBFJhdNFRmiZPY28LzUSQX45chlyARqIUEsOQmRikpVUzPpw5r9fJK3TqlOrXtzUKvXLWTMFdsAO2TFz2Bmrs2vWYE0m2AN7Ys/sxXq0Xq036/1ndMmaZfbZH1gf33yPmL4=</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

abm .A0

<latexit sha1_base64="C7yMVwl0MPERokX6T2dh8eARcBk=">AAACC3icbVC7TsNAEDyHVwivAAUFzYkIQRFFNooEdAEayiCRhxRH0fqyCaecH7pbI0VWPoGvoIWKDtHyERT8C3ZIAYGpRjM72p31IiUN2faHlVtYXFpeya8W1tY3NreK2ztNE8ZaYEOEKtRtDwwqGWCDJClsRxrB9xS2vNFV5rfuURsZBrc0jrDrwzCQAymAUqlX3HPD1M7SCXgTt+y75YpbvjjqFUt2xZ6C/yXOjJTYDPVe8dPthyL2MSChwJiOY0fUTUCTFAonBTc2GIEYwRA7KQ3AR9NNpgUm/DA2QCGPUHOp+FTEn4kEfGPGvpdO+kB3Zt7LxP+8TkyDs24igygmDES2iKTC6SIjtEyrI+9LjUSQXY5cBlyABiLUkoMQqRinryqk/3Dm2/8lzZOKU62c31RLtcvZZ/Jsnx2wY+awU1Zj16zOGkywCXtkT+zZerBerFfr7Xs0Z80yu+wXrPcvd0qaOA==</latexit>

)

<latexit sha1_base64="9wDU1/NCnUcEk8jhSxR69bkWZfk=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFBE9koEtBF0FAmEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZn73EbQRkbrHWQx+yCZKjAVnmEqt82Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0rmoefXadatebdwUzZTIMTkhZ8Qjl6RB7kiTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGD0iRPg==</latexit>

)

<latexit sha1_base64="9wDU1/NCnUcEk8jhSxR69bkWZfk=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFBE9koEtBF0FAmEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZn73EbQRkbrHWQx+yCZKjAVnmEqt82Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0rmoefXadatebdwUzZTIMTkhZ8Qjl6RB7kiTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGD0iRPg==</latexit>

scope extrusion
⌧

✏✏

<latexit sha1_base64="tzGYbkhSYwLfFQeehcXNrbhRTMs=">AAACKXicbVC5TsNAFFxzhnAFKGkWIiSqyEZIQIegoQwSSZBiEz1vHmGV9aHdZ5TIcs3HIFr4Djqg5Qv4A2yTgmuq0cw7x4+VNGTbr9bU9Mzs3Hxlobq4tLyyWltbb5so0QJbIlKRvvTBoJIhtkiSwstYIwS+wo4/PC38zi1qI6PwgsYxegEMQnktBVAu9Wpb7mgcAGk5Sqtp5oLu9r2r1CVIMtfNlWrWq9Xthl2C/yXOhNTZBM1e7cPtRyIJMCShwJiuY8fkpaBJCoVZ1U0MxiCGMMBuTkMI0Hhp+UrGdxIDFPEYNZeKlyJ+70ghMGYc+HllfvaN+e0V4n9eN6HrQy+VYZwQhqJYRFJhucgILfOMkPelRiIoLkcuQy5AAxFqyUGIXEzy0H4MBaW8dDQuMnJ+J/KXtPcazn7j6Hy/fnwySavCNtk222UOO2DH7Iw1WYsJdsce2CN7su6tZ+vFevsqnbImPRvsB6z3T3m4qDQ=</latexit>

abm .A0

<latexit sha1_base64="C7yMVwl0MPERokX6T2dh8eARcBk=">AAACC3icbVC7TsNAEDyHVwivAAUFzYkIQRFFNooEdAEayiCRhxRH0fqyCaecH7pbI0VWPoGvoIWKDtHyERT8C3ZIAYGpRjM72p31IiUN2faHlVtYXFpeya8W1tY3NreK2ztNE8ZaYEOEKtRtDwwqGWCDJClsRxrB9xS2vNFV5rfuURsZBrc0jrDrwzCQAymAUqlX3HPD1M7SCXgTt+y75YpbvjjqFUt2xZ6C/yXOjJTYDPVe8dPthyL2MSChwJiOY0fUTUCTFAonBTc2GIEYwRA7KQ3AR9NNpgUm/DA2QCGPUHOp+FTEn4kEfGPGvpdO+kB3Zt7LxP+8TkyDs24igygmDES2iKTC6SIjtEyrI+9LjUSQXY5cBlyABiLUkoMQqRinryqk/3Dm2/8lzZOKU62c31RLtcvZZ/Jsnx2wY+awU1Zj16zOGkywCXtkT+zZerBerFfr7Xs0Z80yu+wXrPcvd0qaOA==</latexit>

)

<latexit sha1_base64="9wDU1/NCnUcEk8jhSxR69bkWZfk=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFBE9koEtBF0FAmEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZn73EbQRkbrHWQx+yCZKjAVnmEqt82Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0rmoefXadatebdwUzZTIMTkhZ8Qjl6RB7kiTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGD0iRPg==</latexit>

)

<latexit sha1_base64="9wDU1/NCnUcEk8jhSxR69bkWZfk=">AAAB83icbVC7TsNAEDzzDOEVoKQ5ESFBE9koEtBF0FAmEnlIiRWdL5twyvls3e0hRVa+gBYqOkTLB1HwL9jGBSRMNZrZ1c5OEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMZHVHNo8kpHuBcyAFAraKFBCL9bAwkBCN5jeZn73EbQRkbrHWQx+yCZKjAVnmEqt82Gl6tbcHHSZeAWpkgLNYeVrMIq4DUEhl8yYvufG6CdMo+AS5uWBNRAzPmUT6KdUsRCMn+RB5/TUGoYRjUFTIWkuwu+NhIXGzMIgnQwZPphFLxP/8/oWx1d+IlRsERTPDqGQkB8yXIu0AaAjoQGRZcmBCkU50wwRtKCM81S0aSXltA9v8ftl0rmoefXadatebdwUzZTIMTkhZ8Qjl6RB7kiTtAknQJ7IM3lxrPPqvDnvP6MrTrFzRP7A+fgGD0iRPg==</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

S

<latexit sha1_base64="ocyfUTtl8fBhueYyd3AEbcy89uU=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHxRHYNiXojevEIUR4JbEjv0OCE2Udmeo1kwwcYr/od3oxXP8PP8A9ccA8C1qlS1d3VKS9S0pBtf1m5ldW19Y38ZmFre2d3r7h/0DRhrAU2RKhC3fbAoJIBNkiSwnakEXxPYcsbXU/91gNqI8PgjsYRuj4MAzmQAiiV6re9Ysku2zPwZeJkpMQy1HrF724/FLGPAQkFxnQcOyI3AU1SKJwUurHBCMQIhthJaQA+GjeZPTrhJ7EBCnmEmkvFZyL+3UjAN2bse+mkD3RvFr2p+J/XiWlw4SYyiGLCQEyDSCqcBRmhZdoA8r7USATTz5HLgAvQQIRachAiFeO0krmjoJSbPI4naUfOYiPLpHlWdirly3qlVL3K2sqzI3bMTpnDzlmV3bAaazDBkD2zF/ZqPVlv1rv18Tuas7KdQzYH6/MH6daaLw==</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

(as)(bs)(

<latexit sha1_base64="KCc0qSJD0k1XzT1+sLXG4QtAwhE=">AAAB+3icbVDLSgNBEJyNrxhfUY9eBoMQL2FXAuot6MVjBPOQJITeSScOmX0w0yuEJV/hVU/exKsf48F/cXfdgyYWNBRV3XR3uaGShmz70yqsrK6tbxQ3S1vbO7t75f2DtgkiLbAlAhXorgsGlfSxRZIUdkON4LkKO+70OvU7j6iNDPw7moU48GDiy7EUQIl0XwVzWnWTGpYrds3OwJeJk5MKy9Eclr/6o0BEHvokFBjTc+yQBjFokkLhvNSPDIYgpjDBXkJ98NAM4uzgOT+JDFDAQ9RcKp6J+HsiBs+YmecmnR7Qg1n0UvE/rxfR+GIQSz+MCH2RLiKpMFtkhJZJEshHUiMRpJcjlz4XoIEIteQgRCJGSTSlJA9n8ftl0j6rOfXa5W290rjKkymyI3bMqsxh56zBbliTtZhgHntiz+zFmluv1pv1/tNasPKZQ/YH1sc30sWT2A==</latexit>

|

<latexit sha1_base64="vl5bIh1TGqL6mtu9yTBk1rrXuvg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKFMJBIiJVZ0vmzCKeezdbeHFJl8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun/QNZHVHDo8kpHuBcyAFAo6KFBCL9bAwkDCXTC9zvy7B9BGROoWZzH4IZsoMRacYSq1H4fVmlt3c9Bl4hWkRgq0htWvwSjiNgSFXDJj+p4bo58wjYJLmFcG1kDM+JRNoJ9SxUIwfpIHndMTaxhGNAZNhaS5CL83EhYaMwuDdDJkeG8WvUz8z+tbHF/4iVCxRVA8O4RCQn7IcC3SBoCOhAZEliUHKhTlTDNE0IIyzlPRppVU0j68xe+XSfes7jXql+1GrXlVNFMmR+SYnBKPnJMmuSEt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENkKWRkQ==</latexit>

nil

<latexit sha1_base64="ebW3P6105P/87qRmX0hGzidLRcA=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhV0JqF3QxjKCeUA2hNnJTRwyOzvM3BXCEvArbLWyE1t/xcJ/cXfdQhNPdTjnXu65J9BSWHTdT6e0srq2vlHerGxt7+zuVfcPOjaKDYc2j2RkegGzIIWCNgqU0NMGWBhI6AbT68zvPoCxIlJ3ONMwCNlEibHgDFPJ90OG98E4UULOh9WaW3dz0GXiFaRGCrSG1S9/FPE4BIVcMmv7nqtxkDCDgkuYV/zYgmZ8yibQT6liIdhBkmee05PYMoyoBkOFpLkIvzcSFlo7C4N0MstoF71M/M/rxzi+GCRC6RhB8ewQCgn5IcuNSMsAOhIGEFmWHKhQlDPDEMEIyjhPxThtp5L24S1+v0w6Z3WvUb+8bdSaV0UzZXJEjskp8cg5aZIb0iJtwokmT+SZvDiPzqvz5rz/jJacYueQ/IHz8Q1ad5aM</latexit>

ab(w) . B0

<latexit sha1_base64="lMqsfIZKhBe63qz09Fr1uW4JWfw=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoMYIYRdCai3EC8eI5gHZEPonXTikNkHM71KCAG/wquevIlXf8WD/+JuzEGjdSqquunq8iIlDdn2h5VZWl5ZXcuu5zY2t7Z38rt7TRPGWmBDhCrUbQ8MKhlggyQpbEcawfcUtrzRZeq37lAbGQY3NI6w68MwkAMpgBLJBa94f+KWym6pdtzLF+yyPQP/S5w5KbA56r38p9sPRexjQEKBMR3Hjqg7AU1SKJzm3NhgBGIEQ+wkNAAfTXcyyzzlR7EBCnmEmkvFZyL+3JiAb8zY95JJH+jWLHqp+J/XiWlw3p3IIIoJA5EeIqlwdsgILZMykPelRiJIkyOXAReggQi15CBEIsZJO7mkD2fx+7+keVp2KuWL60qhWps3k2UH7JAVmcPOWJVdsTprMMEi9sie2LP1YL1Yr9bb92jGmu/ss1+w3r8AdQSUtQ==</latexit>

(ab)(

<latexit sha1_base64="iCmUlnqUwTPJXI6ppVAPnI9AMiw=">AAACDHicdVDLSgNBEJz1Gd9Rj14GgxAvYTcuedyCXjxGMIkQF+kdWx2dfTDTK4YlvyBe9Tu8iVf/wc/wD9yNEYxonYqq7q6m/FhJQ7b9bk1Nz8zOzRcWFpeWV1bXiusbXRMlWmBHRCrSJz4YVDLEDklSeBJrhMBX2PNvDnK/d4vayCg8pkGMXgCXobyQAiiTumXwd3n5rFiyK81GrerWuF2x7bpTdXJSrbt7LncyJUeJjdE+K36cnkciCTAkocCYvmPH5KWgSQqFw8XTxGAM4gYusZ/REAI0Xjr6dsh3EgMU8Rg1l4qPRPy5kUJgzCDws8kA6Mr89nLxL6+f0EXDS2UYJ4ShyINIKhwFGaFlVgPyc6mRCPLPkcuQC9BAhFpyECITk6yXiaOglJfeDYZZR99F8P9Jt1px3ErzyC219sdtFdgW22Zl5rA6a7FD1mYdJtg1e2CP7Mm6t56tF+v1a3TKGu9ssglYb5/A0pus</latexit>

(ab)(

<latexit sha1_base64="iCmUlnqUwTPJXI6ppVAPnI9AMiw=">AAACDHicdVDLSgNBEJz1Gd9Rj14GgxAvYTcuedyCXjxGMIkQF+kdWx2dfTDTK4YlvyBe9Tu8iVf/wc/wD9yNEYxonYqq7q6m/FhJQ7b9bk1Nz8zOzRcWFpeWV1bXiusbXRMlWmBHRCrSJz4YVDLEDklSeBJrhMBX2PNvDnK/d4vayCg8pkGMXgCXobyQAiiTumXwd3n5rFiyK81GrerWuF2x7bpTdXJSrbt7LncyJUeJjdE+K36cnkciCTAkocCYvmPH5KWgSQqFw8XTxGAM4gYusZ/REAI0Xjr6dsh3EgMU8Rg1l4qPRPy5kUJgzCDws8kA6Mr89nLxL6+f0EXDS2UYJ4ShyINIKhwFGaFlVgPyc6mRCPLPkcuQC9BAhFpyECITk6yXiaOglJfeDYZZR99F8P9Jt1px3ErzyC219sdtFdgW22Zl5rA6a7FD1mYdJtg1e2CP7Mm6t56tF+v1a3TKGu9ssglYb5/A0pus</latexit>

dynamic topology of communication



π-calculus
operational semantics
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pi-calculus: LTS

a process
in its current
state

ongoing interaction
with the environment
(with other processes)

the process
state after the
interaction

small-step semantics

p
↵�! q

<latexit sha1_base64="fJF2k9I83ESRo9SUwm1jmfdRfWI=">AAACDHicbVC7TsNAEDyHd3gFaJBoTkRIVJGNkIAOQUMJEiGR4ihaXzbJKWf7uFvzkBU+ga+ghYoO0fIPFPwLTnABCVONZna1OxNoJS257qdTmJqemZ2bXyguLi2vrJbW1q9snBiBVRGr2NQDsKhkhFWSpLCuDUIYKKwF/dOhX7tBY2UcXdK9xmYI3Uh2pADKpFZpU3P/zshuj8CY+Db1QekeDPh1q1R2K+4IfJJ4OSmzHOet0pffjkUSYkRCgbUNz9XUTMGQFAoHRT+xqEH0oYuNjEYQom2mowQDvpNYoJhrNFwqPhLx90YKobX3YZBNhkA9O+4Nxf+8RkKdw2YqI50QRmJ4iKTC0SErjMyqQd6WBolg+DlyGXEBBojQSA5CZGKSdVXM+vDG00+Sq72Kt185utgvH5/kzcyzLbbNdpnHDtgxO2PnrMoEe2BP7Jm9OI/Oq/PmvP+MFpx8Z4P9gfPxDf/sm8Q=</latexit>
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pi-calculus labels
What is a label    ?↵

<latexit sha1_base64="MH/iPTuiFO3sIbcp7a315gNzzUE=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJRJKCLoKEMEnlIiRWtL5vkyPmhuzVSsPIPtFDRIVr+hoJ/wTEuIGGq0cyudna8SElDtv1pFVZW19Y3ipulre2d3b3y/kHLhLEW2BShCnXHA4NKBtgkSQo7kUbwPYVtb3I999sPqI0MgzuaRuj6MArkUAqgVGr1QEVj6JcrdtXOwJeJk5MKy9Hol796g1DEPgYkFBjTdeyI3AQ0SaFwVurFBiMQExhhN6UB+GjcJEs74yexAQp5hJpLxTMRf28k4Bsz9b100gcam0VvLv7ndWMaXriJDKKYMBDzQyQVZoeM0DKtAflAaiSCeXLkMuACNBChlhyESMU47aWU9uEsfr9MWmdVp1a9vK1V6ld5M0V2xI7ZKXPYOauzG9ZgTSbYPXtiz+zFerRerTfr/We0YOU7h+wPrI9vRPaTqQ==</latexit>

free names

bound name

↵ ::= ⌧
| xy
| x(y)
| · · ·

<latexit sha1_base64="BKzWUfMrHddTvk7QfTvgvlahPEA="></latexit>
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Action prefix
⇡.p

⇡�! p

<latexit sha1_base64="CbTt24OMRQp2rC2STkowUocTp+U=">AAACK3icbVC7TsNAEDzzJrwClDQnIiSqyEZIQIegoQSJPKTYQutjE06c7dPdGogsfwAfg2jhO6hAtHwAf4AdUpCEqUYzs7d7E2olLbnuuzM1PTM7N7+wWFlaXlldq65vNG2SGoENkajEtEOwqGSMDZKksK0NQhQqbIW3p6XfukNjZRJfUl9jEEEvll0pgArpqlrzuwZEllcyX8u65v6Dkb0bAmOS+1LKuc6LlFt3B+CTxBuSGhvi/Kr67V8nIo0wJqHA2o7nagoyMCSFwrzipxY1iFvoYaegMURog2zwmZzvpBYo4RoNl4oPRPw7kUFkbT8Ki2QEdGPHvVL8z+uk1D0MMhnrlDAW5SKSCgeLrDCyaAn5tTRIBOXlyGXMBRggQiM5CFGIaVHbyKOgVJA99MuOvPFGJklzr+7t148u9mvHJ8O2FtgW22a7zGMH7JidsXPWYII9smf2wl6dJ+fN+XA+f6NTznBmk43A+foBNKypIA==</latexit>

x(y).p
x(y)���! p

<latexit sha1_base64="3hfjGJPGPvsG3iD4o75SZnOK5x4=">AAACInicbVDLSsNAFJ34rO+qO90MFqFuSiKCuhPduKxgVWhDuZne1sFJMszcaEso+DHiVr/DnbgS/An/wKR2YVvP6nDOfZ5AK2nJdT+dqemZ2bn5wsLi0vLK6lpxfePKxokRWBOxis1NABaVjLBGkhTeaIMQBgqvg7uz3L++R2NlHF1ST6MfQieSbSmAMqlZ3OqWe3sV3ega2bklMCZ+SHOpz3WzWHIr7gB8knhDUmJDVJvF70YrFkmIEQkF1tY9V5OfgiEpFPYXG4lFDeIOOljPaAQhWj8d/NDnu4kFirlGw6XiAxH/dqQQWtsLg6wyBLq1414u/ufVE2of+amMdEIYiXwRSYWDRVYYmYWDvCUNEkF+OXIZcQEGiNBIDkJkYpKlNTIUlPLTbq+fZeSNJzJJrvYr3kHl+OKgdHI6TKvAttkOKzOPHbITds6qrMYEe2TP7IW9Ok/Om/PufPyWTjnDnk02AufrB/mlpM4=</latexit>

x(y).p = x(z).(p[z/y]) if z 62 fn(p)

<latexit sha1_base64="od2WSV/xlm9W2F2NuXZ4zxHbByQ="></latexit>

x(y).p
x(z)���! p[z/y] if z 62 fn(p)

<latexit sha1_base64="kFwybVCOt/+O03Rvcqdomh6/+rg="></latexit>

note:

we call fresh such z

Act)

z is just a placeholder, not an actual value
we define some sort of symbolic semantics for input
(the continuation needs an actual name to evolve)



1616

Matching & Choice

example: login(y) . [y = pwd ] p

<latexit sha1_base64="+lAuktmsibJS0Ib6DRGFNo5ZOw4="></latexit>

Match)
p

↵�! q

[x = x]p
↵�! q

<latexit sha1_base64="5dHW6sz9C0hj4uV/Xe92+G9hPGI="></latexit>

SumL)
p1

↵�! q

p1 + p2
↵�! q

<latexit sha1_base64="HqPLbEVepH8KsL/AuYyXHztuiDc="></latexit>

p2
↵�! q

p1 + p2
↵�! q

<latexit sha1_base64="A5b6MtyydehTpp96WHc4V1OgJWg="></latexit>

SumR)

example:
<latexit sha1_base64="JS/iSGYqzrYch21CQI38bAkB8LY="></latexit>

confirm(y) . ( [y = ok ] p+ [y = no] q )
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Parallel
ParL)

ParR)

p1
↵�! q1

p1|p2
↵�! q1|p2

<latexit sha1_base64="viKs+W7vxh9NhiNLPHCDjezDa3A="></latexit>

p2
↵�! q2

p1|p2
↵�! p1|q2

<latexit sha1_base64="h+HgIvXMoJXBRvrVrDFHv0+JtCU="></latexit>

bn(↵) \ fn(p2) = ;

<latexit sha1_base64="xmNPaoXqU46A2vhaJQAXyw6unzA="></latexit>

bn(↵) \ fn(p1) = ;

<latexit sha1_base64="HrPgn+kJ+tKgcT+o0pEoxYUQ04A="></latexit>

x(y) . yz | w(u) x(v)���! vz | w(u)

<latexit sha1_base64="iDUM4MxyXzr2dsuHUzx9bJ22+eo="></latexit>

fresh

x(y) . yz | w(u) x(w)���! wz | w(u)

<latexit sha1_base64="qR4OPlnzwemXeOkLvANbyXSjjcI="></latexit>

not fresh!
not taken in input!
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Communication
ComL)

p1
xz�! q1 p2

x(y)���! q2

p1|p2
⌧�! q1|(q2[z/y])

<latexit sha1_base64="aMEgC57n31e7g/f1dDHul82cErA="></latexit>

p1
x(y)���! q1 p2

xz�! q2

p1|p2
⌧�! q1[z/y]|q2

<latexit sha1_base64="+8GIyinFtF9Fwx3PchaElE/Dgzk="></latexit>

ComR)

xz . y(v) | x(y) . yz ⌧�! y(v) | zz

<latexit sha1_base64="BWmF+J6Wd47w7h8V8FSxvAxLC14="></latexit>

x(y)
✏✏

yz

<latexit sha1_base64="w7wbdQTIxzRNMsrvQpoPBrDJGBA="></latexit>

xz
✏✏

y(v)

<latexit sha1_base64="hY1tdJZzH/7EuI7fOV5e27DACqI="></latexit>

xz . y(v) | x(y) . yz ⌧�! y(v) | zz

<latexit sha1_base64="BWmF+J6Wd47w7h8V8FSxvAxLC14="></latexit>
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Restriction
Res)

p
↵�! q

(y)p
↵�! (y)q

<latexit sha1_base64="cROADCanZzH6sEwCiwW0YwepfT4="></latexit>

y 62 fn(↵) [ bn(↵)

<latexit sha1_base64="8WZFBxQOGjSzy2TJ5nXzYLNQ/iI=">AAACOnicbZBNS8NAEIY3fn9b9ehlsQh6KYkU1JvoxWMFW4UmlMk61cXNZtmdiCX0f/hjxKv+Ba/exJPgDzCNFT/n9PK8Mzuzb2yUdOT7j97I6Nj4xOTU9Mzs3PzCYmVpueXSzApsilSl9jQGh0pqbJIkhafGIiSxwpP48mDgn1yhdTLVx9QzGCVwrmVXCqACdSpbvVCnFEodJkAXrpt3dX8jBGUuYDMUmfnE8RfuVKp+zS+L/xXBUFTZsBqdymt4loosQU1CgXPtwDcU5WBJCoX9mTBzaEBcwjm2C6khQRfl5d/6fD1zQCk3aLlUvIT4fSKHxLleEhed5am/vQH8z2tn1N2JcqlNRqjFYBFJheUiJ6wsQkN+Ji0SweBy5FJzARaI0EoOQhQwK1L88SgoFeXXvX6RUfA7kb+itVUL6rXdo3p1b3+Y1hRbZWtsgwVsm+2xQ9ZgTSbYDbtj9+zBu/WevGfv5aN1xBvOrLAf5b29AzHfr6w=</latexit>

p
xy�! q

(y)p
x(z)���! q[z/y]

<latexit sha1_base64="E+E3zaSX8J8NPix0HBLM1F6WJlM="></latexit>

y 6= x

<latexit sha1_base64="HUSfCyGecu7ruBhcrwR6US9Fs3A=">AAACDXicbVC7TsNAEDyH9ztASXMiQqKKbBQJ6CJoKEEiDymx0PrYhFPOZ3O3RrGsfAOihe+gQ7R8A5/BH+AEF5Aw1Whmd2c1QaykJdf9dEpz8wuLS8srq2vrG5tb5e2dpo0SI7AhIhWZdgAWldTYIEkK27FBCAOFrWBwPvZbD2isjPQ1pTH6IfS17EkBlEuttKvxng9vyhW36k7AZ4lXkAorcHlT/ureRiIJUZNQYG3Hc2PyMzAkhcLRajexGIMYQB87OdUQovWzybsjfpBYoIjHaLhUfCLi740MQmvTMMgnQ6A7O+2Nxf+8TkK9Ez+TOk4ItRgHkVQ4CbLCyLwH5LfSIBGMP0cuNRdggAiN5CBELiZ5MX+OglJ+NkxHeUfedCOzpHlU9WrV06tapX5WtLXM9tg+O2QeO2Z1dsEuWYMJNmBP7Jm9OI/Oq/PmvP+MlpxiZ5f9gfPxDbC2nMk=</latexit>

z 62 fn((y)p)

<latexit sha1_base64="NRv7CSZl0oBcxedMMt7blmuYwHc=">AAACIXicbVDLSsNAFJ34rO+qK3EzWIR2UxIR1J3oxmUFq0ITys14WwcnkzBzI9ZQ/Bhxq9/hTtyJX+EfmMYurPWsDufc5wkTJS257oczMTk1PTNbmptfWFxaXimvrp3bODUCmyJWsbkMwaKSGpskSeFlYhCiUOFFeHM88C9u0VgZ6zPqJRhE0NWyIwVQLrXLG/e+jsmX2o+Arm0n6+h+tdqrJbV2ueLW3QJ8nHhDUmFDNNrlL/8qFmmEmoQCa1uem1CQgSEpFPbn/dRiAuIGutjKqYYIbZAVL/T5dmqBYp6g4VLxQsTfHRlE1vaiMK8sDv3rDcT/vFZKnf0gkzpJCbUYLCKpsFhkhZF5NsivpEEiGFyOXGouwAARGslBiFxM87BGhoJSQXbX6+cZeX8TGSfnO3Vvt35wuls5PBqmVWKbbItVmcf22CE7YQ3WZII9sCf2zF6cR+fVeXPef0onnGHPOhuB8/kNe/akjQ==</latexit>

Open)

we temporarily remove the restrictiona new kind of label:
bound output

(y)xy . yw
x(y)���! yw

<latexit sha1_base64="JQ4Y589IVL0lhqQh06WsvucRrEA="></latexit>

↵ ::= ⌧
| xy
| x(y)
| x(y)

<latexit sha1_base64="VMXVLWyFEvyj5vMmnf9kqPRJ1K4="></latexit>
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Scope extrusion
CloseL) CloseR)

p1
x(z)���! q1 p2

x(z)���! q2

p1|p2
⌧�! (z)(q1|q2)

<latexit sha1_base64="BWFXssxwCUKtK8eavlHRejOoNLY="></latexit>

p1
x(z)���! q1 p2

x(z)���! q2

p1|p2
⌧�! (z)(q1|q2)

<latexit sha1_base64="3hiPtwsANE/1BjIkkiDfiNo912Y="></latexit>

we restore the restriction

x(v) . v(b) | (y)xy . ya ⌧�! (z)(z(b) | za)

<latexit sha1_base64="fJLoOM1VyzcKQIdr35FbN7HPDZ0="></latexit>

x(z)
✏✏

za

<latexit sha1_base64="I7cVG1QUgM1VajzyngQDPH9P6qQ="></latexit>

x(z)
✏✏

z(b)

<latexit sha1_base64="dAMr/WZEfzpDm8zXcr8NvlduTxQ="></latexit>

x(v) . v(b) | (y)xy . ya ⌧�! (z)(z(b) | za)

<latexit sha1_base64="fJLoOM1VyzcKQIdr35FbN7HPDZ0="></latexit>
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Replication
Rep)

!req(y).p
req(y)����! p|!req(y).p

<latexit sha1_base64="4a9sldQVZOVApAA/Yz6iVP3P3hE="></latexit>

p|!p ↵�! q

!p
↵�! q

<latexit sha1_base64="45sJpZONzG55QxnR6yv+EpnKeto=">AAACRHicdVDLSsNAFJ34tr6qLt2MFsFVSaSgggvRjUsFq0ITys142w5OknHmRi2xP+PHiFvd+Q9uRNyKSe3C51kdzrnPE2olLbnukzM0PDI6Nj4xWZqanpmdK88vHNskNQLrIlGJOQ3BopIx1kmSwlNtEKJQ4Ul4vlf4J5dorEziI+pqDCJox7IlBVAuNcvbfsuAyPTNsvavjWx3CIxJrjIflO5Aj1/0Stm/VrNccatuH/w38QakwgY4aJZf/LNEpBHGJBRY2/BcTUEGhqRQ2Cv5qUUN4hza2MhpDBHaIOt/2eOrqQVKuEbDpeJ9Eb92ZBBZ243CvDIC6tifXiH+5TVSam0GmYx1ShiLYhFJhf1FVhiZx4f8TBokguJy5DLmAgwQoZEchMjFNM/z21BQKsiuu0VG3s9EfpPj9apXq24d1io7u4O0JtgSW2FrzGMbbIftswNWZ4Ldsnv2wB6dO+fZeXXePkuHnEHPIvsG5/0Do760aw==</latexit>

Rep)
p|p ↵�! q

!p
↵�! q|!p

<latexit sha1_base64="wMlodnWgRdGyuOSC0wGG539iApM="></latexit>

alternatively (to avoid infinite branching):

alternatively (if only input guarded replication is allowed):
p

↵�! q

!p
↵�! q|!p

<latexit sha1_base64="F+MEdC9PjJg7avmeRAqRbe826Wk="></latexit>

Rep)
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pi-calculus: semantics

Rep)
p|!p ↵�! q

!p
↵�! q

<latexit sha1_base64="45sJpZONzG55QxnR6yv+EpnKeto=">AAACRHicdVDLSsNAFJ34tr6qLt2MFsFVSaSgggvRjUsFq0ITys142w5OknHmRi2xP+PHiFvd+Q9uRNyKSe3C51kdzrnPE2olLbnukzM0PDI6Nj4xWZqanpmdK88vHNskNQLrIlGJOQ3BopIx1kmSwlNtEKJQ4Ul4vlf4J5dorEziI+pqDCJox7IlBVAuNcvbfsuAyPTNsvavjWx3CIxJrjIflO5Aj1/0Stm/VrNccatuH/w38QakwgY4aJZf/LNEpBHGJBRY2/BcTUEGhqRQ2Cv5qUUN4hza2MhpDBHaIOt/2eOrqQVKuEbDpeJ9Eb92ZBBZ243CvDIC6tifXiH+5TVSam0GmYx1ShiLYhFJhf1FVhiZx4f8TBokguJy5DLmAgwQoZEchMjFNM/z21BQKsiuu0VG3s9EfpPj9apXq24d1io7u4O0JtgSW2FrzGMbbIftswNWZ4Ldsnv2wB6dO+fZeXXePkuHnEHPIvsG5/0Do760aw==</latexit>

Res)
p

↵�! q

(y)p
↵�! (y)q

<latexit sha1_base64="cROADCanZzH6sEwCiwW0YwepfT4="></latexit>

y 62 fn(↵) [ bn(↵)

<latexit sha1_base64="8WZFBxQOGjSzy2TJ5nXzYLNQ/iI=">AAACOnicbZBNS8NAEIY3fn9b9ehlsQh6KYkU1JvoxWMFW4UmlMk61cXNZtmdiCX0f/hjxKv+Ba/exJPgDzCNFT/n9PK8Mzuzb2yUdOT7j97I6Nj4xOTU9Mzs3PzCYmVpueXSzApsilSl9jQGh0pqbJIkhafGIiSxwpP48mDgn1yhdTLVx9QzGCVwrmVXCqACdSpbvVCnFEodJkAXrpt3dX8jBGUuYDMUmfnE8RfuVKp+zS+L/xXBUFTZsBqdymt4loosQU1CgXPtwDcU5WBJCoX9mTBzaEBcwjm2C6khQRfl5d/6fD1zQCk3aLlUvIT4fSKHxLleEhed5am/vQH8z2tn1N2JcqlNRqjFYBFJheUiJ6wsQkN+Ji0SweBy5FJzARaI0EoOQhQwK1L88SgoFeXXvX6RUfA7kb+itVUL6rXdo3p1b3+Y1hRbZWtsgwVsm+2xQ9ZgTSbYDbtj9+zBu/WevGfv5aN1xBvOrLAf5b29AzHfr6w=</latexit>

p
xy�! q

(y)p
x(z)���! q[z/y]

<latexit sha1_base64="E+E3zaSX8J8NPix0HBLM1F6WJlM="></latexit>

y 6= x

<latexit sha1_base64="HUSfCyGecu7ruBhcrwR6US9Fs3A=">AAACDXicbVC7TsNAEDyH9ztASXMiQqKKbBQJ6CJoKEEiDymx0PrYhFPOZ3O3RrGsfAOihe+gQ7R8A5/BH+AEF5Aw1Whmd2c1QaykJdf9dEpz8wuLS8srq2vrG5tb5e2dpo0SI7AhIhWZdgAWldTYIEkK27FBCAOFrWBwPvZbD2isjPQ1pTH6IfS17EkBlEuttKvxng9vyhW36k7AZ4lXkAorcHlT/ureRiIJUZNQYG3Hc2PyMzAkhcLRajexGIMYQB87OdUQovWzybsjfpBYoIjHaLhUfCLi740MQmvTMMgnQ6A7O+2Nxf+8TkK9Ez+TOk4ItRgHkVQ4CbLCyLwH5LfSIBGMP0cuNRdggAiN5CBELiZ5MX+OglJ+NkxHeUfedCOzpHlU9WrV06tapX5WtLXM9tg+O2QeO2Z1dsEuWYMJNmBP7Jm9OI/Oq/PmvP+MlpxiZ5f9gfPxDbC2nMk=</latexit>

z 62 fn((y)p)

<latexit sha1_base64="NRv7CSZl0oBcxedMMt7blmuYwHc=">AAACIXicbVDLSsNAFJ34rO+qK3EzWIR2UxIR1J3oxmUFq0ITys14WwcnkzBzI9ZQ/Bhxq9/hTtyJX+EfmMYurPWsDufc5wkTJS257oczMTk1PTNbmptfWFxaXimvrp3bODUCmyJWsbkMwaKSGpskSeFlYhCiUOFFeHM88C9u0VgZ6zPqJRhE0NWyIwVQLrXLG/e+jsmX2o+Arm0n6+h+tdqrJbV2ueLW3QJ8nHhDUmFDNNrlL/8qFmmEmoQCa1uem1CQgSEpFPbn/dRiAuIGutjKqYYIbZAVL/T5dmqBYp6g4VLxQsTfHRlE1vaiMK8sDv3rDcT/vFZKnf0gkzpJCbUYLCKpsFhkhZF5NsivpEEiGFyOXGouwAARGslBiFxM87BGhoJSQXbX6+cZeX8TGSfnO3Vvt35wuls5PBqmVWKbbItVmcf22CE7YQ3WZII9sCf2zF6cR+fVeXPef0onnGHPOhuB8/kNe/akjQ==</latexit>

Open)

CloseR)…CloseL)
p1

x(z)���! q1 p2
x(z)���! q2

p1|p2
⌧�! (z)(q1|q2)

<latexit sha1_base64="BWFXssxwCUKtK8eavlHRejOoNLY="></latexit>

ComL)
p1

xz�! q1 p2
x(y)���! q2

p1|p2
⌧�! q1|(q2[z/y])

<latexit sha1_base64="aMEgC57n31e7g/f1dDHul82cErA="></latexit>

ComR)…

ParR)…ParL)
p1

↵�! q1

p1|p2
↵�! q1|p2

<latexit sha1_base64="viKs+W7vxh9NhiNLPHCDjezDa3A="></latexit>

bn(↵) \ fn(p2) = ;

<latexit sha1_base64="xmNPaoXqU46A2vhaJQAXyw6unzA="></latexit>

SumL)
p1

↵�! q

p1 + p2
↵�! q

<latexit sha1_base64="HqPLbEVepH8KsL/AuYyXHztuiDc="></latexit>

SumR)…
⇡.p

⇡�! p

<latexit sha1_base64="CbTt24OMRQp2rC2STkowUocTp+U=">AAACK3icbVC7TsNAEDzzJrwClDQnIiSqyEZIQIegoQSJPKTYQutjE06c7dPdGogsfwAfg2jhO6hAtHwAf4AdUpCEqUYzs7d7E2olLbnuuzM1PTM7N7+wWFlaXlldq65vNG2SGoENkajEtEOwqGSMDZKksK0NQhQqbIW3p6XfukNjZRJfUl9jEEEvll0pgArpqlrzuwZEllcyX8u65v6Dkb0bAmOS+1LKuc6LlFt3B+CTxBuSGhvi/Kr67V8nIo0wJqHA2o7nagoyMCSFwrzipxY1iFvoYaegMURog2zwmZzvpBYo4RoNl4oPRPw7kUFkbT8Ki2QEdGPHvVL8z+uk1D0MMhnrlDAW5SKSCgeLrDCyaAn5tTRIBOXlyGXMBRggQiM5CFGIaVHbyKOgVJA99MuOvPFGJklzr+7t148u9mvHJ8O2FtgW22a7zGMH7JidsXPWYII9smf2wl6dJ+fN+XA+f6NTznBmk43A+foBNKypIA==</latexit>

Act) Match)
p

↵�! q

[x = x]p
↵�! q

<latexit sha1_base64="5dHW6sz9C0hj4uV/Xe92+G9hPGI="></latexit>
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Process constants
� =

8
<

:

A1(ex1) , p1
· · ·

An(exn) , pn

9
=

;

<latexit sha1_base64="feKrvZBCaAX+6l5t8+Ivm90dYxM="></latexit>

p ::= · · ·
| Aheyi

<latexit sha1_base64="1RY8d36kdH7pJ1jffzs/STrL2MQ="></latexit>

invocation

A(ex) , p 2 � p[ey/ex]
↵�! q

Aheyi ↵�! q

<latexit sha1_base64="+SY41zaU+LwS47ZVuBNBuTnfBPU="></latexit>

example A(x) , x(y).Bhyi

<latexit sha1_base64="r3pL2CL9GypGjpcvO4le08HvKow=">AAACGnicbVC7TsNAEDzzJrwClDQnIlBoIhtFAjoIDWWQyEOKo2h9LOHE+Wzu1ogo4g/4BL6CFio6REtDwb9gmxRAmGpuZld7M0GspCXX/XAmJqemZ2bn5gsLi0vLK8XVtaaNEiOwISIVmXYAFpXU2CBJCtuxQQgDha3g6jjzWzdorIz0GQ1i7IbQ1/JCCqBU6hW3j8q3O9wnI0H3FV7z2/Jgp1LzVf7kA9/kpFcsuRU3Bx8n3oiU2Aj1XvHTP49EEqImocDajufG1B2CISkU3hX8xGIM4gr62EmphhBtd5jnueNbiQWKeIyGS8VzEX9uDCG0dhAG6WQIdGn/epn4n9dJ6GK/O5Q6Tgi1yA6RTFNmh6wwMi0K+bk0SATZz5FLzQUYIEIjOQiRiknaXCHtw/ubfpw0dytetXJwWi0d1kbNzLENtsnKzGN77JCdsDprMMHu2SN7Ys/Og/PivDpv36MTzmhnnf2C8/4FZp6gFA==</latexit>

B(y) , (z)yz.Ahzi

<latexit sha1_base64="k7gorfEf0omlDujdrWfWGStnjaE=">AAACJnicbVC7TsNAEDzzJrwClDQnIqTQRDZCAjoeDSVIBJDiKFofSzhxPpu7NVJi5T/4BL6CFio6hCiQ+BTOJgWvrUYzO7c3E6VKWvL9N29kdGx8YnJqujIzOze/UF1cOrVJZgQ2RaIScx6BRSU1NkmSwvPUIMSRwrPo+qDQz27RWJnoE+ql2I6hq+WlFECO6lQ39uu9dR6SkaC7Cm94vb8eJs5RPJj3Bv3GXqhKifdDU4JOteY3/HL4XxAMQY0N56hTfQ8vEpHFqEkosLYV+Cm1czAkhcJBJcwspiCuoYstBzXEaNt5mW3A1zILlPAUDZeKlyR+d+QQW9uLI7cZA13Z31pB/qe1MrrcbudSpxmhFsUhki5lccgKI10FyC+kQSIofo5cai7AABEayUEIR2auxYrrI/id/i843WgEm42d483a7v6wmSm2wlZZnQVsi+2yQ3bEmkywO/bAHtmTd+89ey/e69fqiDf0LLMf4318Ag/mpcI=</latexit>

Ahxi | Bhxi

<latexit sha1_base64="UI3PPIeQhbYkDtxhsU8FJ1UIxcY=">AAACGXicbVC7TsNAEDyHVwivACXNiSgSVWSjSEAXoKEMEoFISRStL0s4cT5bd2sEMvADfAJfQQsVHaKlouBfsE0KSJhqNLOr3Rk/UtKS6346hanpmdm54nxpYXFpeaW8unZqw9gIbIlQhabtg0UlNbZIksJ2ZBACX+GZf3mY+WdXaKwM9QndRNgLYKjluRRAqdQvV/e7CvRQIb/umpzc394fjGv9csWtuTn4JPFGpMJGaPbLX91BKOIANQkF1nY8N6JeAoakUHhX6sYWIxCXMMROSjUEaHtJHueOV2MLFPIIDZeK5yL+3kggsPYm8NPJAOjCjnuZ+J/Xiel8t5dIHcWEWmSHSKYps0NWGJn2hHwgDRJB9jlyqbkAA0RoJAchUjFOiyulfXjj6SfJ6XbNq9f2juuVxsGomSLbYJtsi3lshzXYEWuyFhPsgT2xZ/biPDqvzpvz/jNacEY76+wPnI9vCXuhIQ==</latexit>

⌧�! (z1)(Bhz1i | Ahz1i)

<latexit sha1_base64="3OqNnoM5iXpxbJ9XXWpc0IVeKys="></latexit>

⌧�! (z1)(z2)(Ahz2i | Bhz2i)

<latexit sha1_base64="dBGHirI/Xxsff+Xmdz79ERPjVVs="></latexit>

⌧�! (z1)(z2)(z3)(Bhz3i | Ahz3i)

<latexit sha1_base64="cHldVEuVmcX1EvxS0z3w7PN+Ptc="></latexit>
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Constants vs replication
� =

8
<

:

A1(ex1) , p1
· · ·

An(exn) , pn

9
=

;

<latexit sha1_base64="feKrvZBCaAX+6l5t8+Ivm90dYxM="></latexit>

D ,
nY

i=1

!ai(exi).bpi

<latexit sha1_base64="hr0MGDm7gJZbM6RyikitxCwXvDM="></latexit>

where bp , p[a1/A1 , ...,
an /An ]

<latexit sha1_base64="vJmfA1bQxxShV4b5uFQE6/r55is="></latexit>

p ::= · · ·
| Aheyi

<latexit sha1_base64="1RY8d36kdH7pJ1jffzs/STrL2MQ="></latexit>

invocation

introduce one dedicated channel ai for each constant Ai

<latexit sha1_base64="qbAxVHTl79r2C4djgBu0h2JIJIk="></latexit>

(requires polyadic communication)

then run (ea)(bq |D) instead of q

<latexit sha1_base64="4sp6/14sMvxlbaklg7NoVWBvz58="></latexit>
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Example

D ,
nY

i=1

!ai(exi).bpi

<latexit sha1_base64="hr0MGDm7gJZbM6RyikitxCwXvDM=">AAACRnicbVC7btRAFB0vj4TwWqCkGVghhWZlR5EgBSgCCsogsUmktbGuxzebq4zHw8x1kpXlv8nHRLTQ8BNIFIiWWbMFSTjVmXPuY+4prCbPcfw9Gly7fuPmyuqttdt37t67P3zwcNfXjVM4UbWu3X4BHjUZnDCxxn3rEKpC415x9Hbh7x2j81Sbjzy3mFUwM3RACjhI+fD1O5myIzAzjZ9lal1d5i29SrpPRj6BnNbTEyqRSZ fYnnY5PR/3wiFwa8MzH47icdxDXiXJkozEEjv58Gda1qqp0LDS4P00iS1nLTgmpbFbSxuPFtQRzHAaqIEKfdb2d3byWeOBa2nRSdKyF/HfjhYq7+dVESor4EN/2VuI//OmDR+8zFoytmE0arEoXIz9Iq8chQBRluSQGRY/R0lGKnDAjI4kKBXEJiR6YShonbWn8y5klFxO5CrZ3Rgnm+OtD5uj7TfLtFbFY/FUrItEvBDb4r3YEROhxJn4Ir6Kb9F59CP6Ff3+WzqIlj2PxAUMxB+11rLM</latexit>

where bp , p[a1/A1 , ...,
an /An ]

<latexit sha1_base64="vJmfA1bQxxShV4b5uFQE6/r55is="></latexit>

A(x) , x(y).Bhyi

<latexit sha1_base64="r3pL2CL9GypGjpcvO4le08HvKow=">AAACGnicbVC7TsNAEDzzJrwClDQnIlBoIhtFAjoIDWWQyEOKo2h9LOHE+Wzu1ogo4g/4BL6CFio6REtDwb9gmxRAmGpuZld7M0GspCXX/XAmJqemZ2bn5gsLi0vLK8XVtaaNEiOwISIVmXYAFpXU2CBJCtuxQQgDha3g6jjzWzdorIz0GQ1i7IbQ1/JCCqBU6hW3j8q3O9wnI0H3FV7z2/Jgp1LzVf7kA9/kpFcsuRU3Bx8n3oiU2Aj1XvHTP49EEqImocDajufG1B2CISkU3hX8xGIM4gr62EmphhBtd5jnueNbiQWKeIyGS8VzEX9uDCG0dhAG6WQIdGn/epn4n9dJ6GK/O5Q6Tgi1yA6RTFNmh6wwMi0K+bk0SATZz5FLzQUYIEIjOQiRiknaXCHtw/ubfpw0dytetXJwWi0d1kbNzLENtsnKzGN77JCdsDprMMHu2SN7Ys/Og/PivDpv36MTzmhnnf2C8/4FZp6gFA==</latexit>

B(y) , (z)yz.Ahzi

<latexit sha1_base64="k7gorfEf0omlDujdrWfWGStnjaE=">AAACJnicbVC7TsNAEDzzJrwClDQnIqTQRDZCAjoeDSVIBJDiKFofSzhxPpu7NVJi5T/4BL6CFio6hCiQ+BTOJgWvrUYzO7c3E6VKWvL9N29kdGx8YnJqujIzOze/UF1cOrVJZgQ2RaIScx6BRSU1NkmSwvPUIMSRwrPo+qDQz27RWJnoE+ql2I6hq+WlFECO6lQ39uu9dR6SkaC7Cm94vb8eJs5RPJj3Bv3GXqhKifdDU4JOteY3/HL4XxAMQY0N56hTfQ8vEpHFqEkosLYV+Cm1czAkhcJBJcwspiCuoYstBzXEaNt5mW3A1zILlPAUDZeKlyR+d+QQW9uLI7cZA13Z31pB/qe1MrrcbudSpxmhFsUhki5lccgKI10FyC+kQSIofo5cai7AABEayUEIR2auxYrrI/id/i843WgEm42d483a7v6wmSm2wlZZnQVsi+2yQ3bEmkywO/bAHtmTd+89ey/e69fqiDf0LLMf4318Ag/mpcI=</latexit>

D , !a(x).x(y).by | !b(y).(z)yz.az

<latexit sha1_base64="jN1wMeAoxVVF3qUpzIXGxOy8D7w=">AAACRHicbVDBTttAFFxDC6lbIMCxl6VRpeRi2QgJuCHg0GOQGkCKo+h5eYQV67XZfUY4xvksPoF/qESP5dRb1WtVO41UCn2n0cy8fTsTpUpa8v0vztz8q9cLi4037tt3S8srzdW1Y5tkRmBPJCoxpxFYVFJjjyQpPE0NQhwpPIkuD2r95BqNlYn+THmKgxhGWp5LAVRRw2b3MOQhGQl6pPAq5BvQvul4N+2844VJtVi/W0Rl7k 5uJ+5GVPPtceevlJfjJ0Yox8Nmy/f86fCXIJiBFptNd9j8Gp4lIotRk1BgbT/wUxoUYEgKhaUbZhZTEJcwwn4FNcRoB8U0eck/ZhYo4SkaLhWfkvh0o4DY2jyOKmcMdGGfazX5P62f0fnOoJA6zQi1qA+RVDg9ZIWRVWDkZ9IgEdQ/Ry41F2CACI3kIERFZlXHbtVH8Dz9S3C86QVb3u7RVmtvf9ZMg71nH1ibBWyb7bFPrMt6TLA79sC+sUfn3vnu/HB+/rHOObOddfbPOL9+A3LzsXU=</latexit>

then run (ea)(bq |D) instead of q

<latexit sha1_base64="4sp6/14sMvxlbaklg7NoVWBvz58=">AAACR3icbZDPbtNAEMbXgZY0tCXQYy8rkkrJJbIrpJYTEXDgmErkj5RY0Xg9aVZdr53dMTRyzdvwMKhXOPAUiEvFETvJgbTM6dvvm9nZ/QWJkpZc96dTefR4Z/dJda/2dP/g8Fn9+YuBjVMjsC9iFZtRABaV1NgnSQpHiUGIAoXD4OpdmQ8/obEy1h9pmaAfwaWWMymACmtaf5NN7IzTHDU3qebN1uSzDJGkCjGDvL0+zoGyRf 7l5n27yaW2hBDyeMabi2Y+rTfcjrsq/lB4G9Fgm+pN678nYSzSCDUJBdaOPTchPwNDUijMa5PUYgLiCi5xXEgNEVo/W3005yepBYp5goZLxVcm/juRQWTtMgqKzghobu9npfm/bJzS7NzPpE5SQi3KRQUCXC2ywsiCIPJQGiSC8uVYYOACDBChkRyEKMy0QLp1KSjlZ9fLkpF3n8hDMTjteK86ry9OG923G1pVdsxeshbz2Bnrsg+sx/pMsK/sln1nP5xvzi/nzvmzbq04m5kjtlUV5y/N6bIi</latexit>

(a, b)(ax | bx | D)

<latexit sha1_base64="FK/bdVGYnKz5dqiOTba71bWIjSI=">AAACHHicbVDLSgNBEJyNrxhfqx69DAYhgoRdCag3UQ8eI5hESELoHVsdMvtgplcMa/wEP8Gv8Konb+JV8OC/uLsGfPapuqp7eqq8SElDjvNmFcbGJyanitOlmdm5+QV7calpwlgLbIhQhfrEA4NKBtggSQpPIo3gewpbXn8/01uXqI0Mg2MaRNj14TyQZ1IApVTPrlRgw1uvdMJ0KHsjgeHVzfXNV+/l/cF6zy47VScv/he4I1 Bmo6r37PfOaShiHwMSCoxpu05E3QQ0SaFwWOrEBiMQfTjHdgoD8NF0k9zRkK/FBijkEWouFc9J/L6RgG/MwPfSSR/owvzWMvI/rR3T2XY3kUEUEwYiO0RSYX7ICC1T18hPpUYiyH6OXAZcgAYi1JKDECkZp9mV0jzc3+7/guZm1a1Vd45q5d29UTJFtsJWWYW5bIvtskNWZw0m2C27Zw/s0bqznqxn6+VztGCNdpbZj7JePwDkNKK0</latexit>

q = Ahxi | Bhxi

<latexit sha1_base64="88xgHytKu8MPrRKKIOcXO5PDaTQ=">AAACHXicbVC7TsNAEDyHd3gZKGlOREjQRDaKBBRIITSUQSKAlETR+tiEU85nc7dGoAC/wCfwFbRQ0SFaRMG/YIcUkDDVaGZXuzNBrKQlz/t0cmPjE5NT0zP52bn5hUV3afnERokRWBORisxZABaV1FgjSQrPYoMQBgpPg+5B5p9eobEy0sd0E2MzhI6WbSmAUqnlbl7yPb7fUKA7Cvl1w/TJ/e19ZVhruQWv6PXBR4k/IAU2QLXlfjXOI5GEqEkosLbuezE1e2BICoV3+UZiMQbRhQ7WU6ohRNvs9SPd8fXEAkU8RsOl4n0Rf2/0ILT2JgzSyRDowg57mfifV0+ovdPsSR0nhFpkh0imKbNDVhiZdoX8XBokguxz5FJzAQaI0EgOQqRikpaXT/vwh9OPkpOtol8q7h6VCuXKoJlptsrW2Abz2TYrs0NWZTUm2AN7Ys/sxXl0Xp035/1nNOcMdlbYHzgf3zYlojc=</latexit>

⌧�! (a, b)(x(y).by | bx | D)

<latexit sha1_base64="Xml77FRniyGjeecYWNEZefhjKew="></latexit>

⌧�! (a, b)(x(y).by | (z)xz.az | D)

<latexit sha1_base64="uCbsY1CK4AHzeyleujEuv9EGmfg="></latexit>

⌧�! (a, b, z1)(bz1 | az1 | D)

<latexit sha1_base64="5nvLi8CTf8lyOnFctu6kr1SXuZs="></latexit>



2626

Exercise
what’s wrong with the following encoding of matching?

[x = y]p

<latexit sha1_base64="4TaNLGWZVdT6rjbJHWQURH2E2VA=">AAACDHicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoB6EoBePEcwDkiX0TjpxzOyDmV5JWPIL4lW/w5t49R/8DP/AzZqDSaxTUdXd1ZQXKWnItr+s3NLyyupafr2wsbm1vVPc3aubMNYCayJUoW56YFDJAGskSWEz0gi+p7DhDa4nfuMRtZFhcEejCF0f+oHsSQGUSvXW8HLkRp1iyS7bGfgicaakxKaodorf7W4oYh8DEgqMaTl2RG4CmqRQOC60Y4MRiAH0sZXSAHw0bpJ9O+ZHsQEKeYSaS8UzEf9uJOAbM/K9dNIHujfz3kT8z2vF1Dt3ExlEMWEgJkEkFWZBRmiZ1oC8KzUSweRz5DLgAjQQoZYchEjFOO1l5igo5SbD0TjtyJlvZJHUT8rOafni9rRUuZq2lWcH7JAdM4edsQq7YVVWY4I9sGf2wl6tJ+vNerc+fkdz1nRnn83A+vwB88ucZA==</latexit>

as x | y.p

<latexit sha1_base64="zClSTRPu/0CWesBmvtQc2l/OVO8=">AAACGnicbVC7TsNAEDzzDOFloKQ5ESFRRTZCAroIGsogEYiUWNH62IQT54fu1iiWCV+CaOE76BAtDZ/BH2AHF5Aw1Whm53Zv/FhJQ47zac3Mzs0vLFaWqssrq2vr9sbmpYkSLbAlIhXptg8GlQyxRZIUtmONEPgKr/zb08K/ukNtZBReUBqjF8AglH0pgHKpZ292o9wu0tlw9HD/kNbjnl1z6s4YfJq4JamxEs2e/dW9jkQSYEhCgTEd14nJy0CTFApH1W5iMAZxCwPs5DSEAI2XjW8f8d3EAEU8Rs2l4mMRfycyCIxJAz+fDIBuzKRXiP95nYT6R14mwzghDEWxiKTC8SIjtMx/jfxaaiSC4nLkMuQCNBChlhyEyMUkb+nPo6CUlw3TUd6RO9nINLncr7sH9ePzg1rjpGyrwrbZDttjLjtkDXbGmqzFBBuyJ/bMXqxH69V6s95/RmesMrPF/sD6+AZEYKJ2</latexit>

there can be interferences!

other processes can steal the message on x

other processes can send messages on y



π-calculus
bisimulation
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Strong early ground bis
R ✓ P ⇥ P

<latexit sha1_base64="yTFu2A6UfcC7T+i3xnMa+ErpUrE=">AAACOHicbVC7TsNAEDyHV3gHKGlOREhUkY0iAV0EDWVA5CHFVrQ+NnDi/OBujYgs/wYfg2jhH+joECV8AbZJwWuq0czuzd74sZKGbPvZqkxNz8zOVecXFpeWV1Zra+tdEyVaYEdEKtJ9HwwqGWKHJCnsxxoh8BX2/Kujwu/doDYyCs9oHKMXwEUoR1IA5dKwZrsB0KU/Sk8z1yS+QcJrXmoCVNrOXJIBmm/CsFa3G3YJ/pc4E1JnE7SHtXf3PBJJgCEJBcYMHDsmLwVNUijMFtzEYAziCi5wkNMQ8jwvLX+W8e3EAEU8Rs2l4qWI3zdSCIwZB34+WZxofnuF+J83SGi076UyjBPCUBRBJBWWQUZomVeG/FxqJILicuQy5AI0EKGWHITIxSTv8MejoJSX3o6Ljpzfjfwl3d2G02wcnDTrrcNJW1W2ybbYDnPYHmuxY9ZmHSbYHXtgj+zJurderFfr7Wu0Yk12NtgPWB+fYDqvXQ==</latexit>

p
⌧�! p0

<latexit sha1_base64="xOzi9NkencUpPvXlERpL22NsLCo=">AAACHnicbVDLSgNBEJz1GeMrKnjxMhhET2FXAuot6MVjBPOAZAm9YxsHZ3eHmV5NWPMv4lW/w5t41c/wD9zEHIyxTkVVd1dTgVbSkut+OjOzc/MLi7ml/PLK6tp6YWOzbuPECKyJWMWmGYBFJSOskSSFTW0QwkBhI7g9G/qNOzRWxtEl9TX6IXQjeS0FUCZ1Ctu63TOye0NgTHyftgmSgd7nnULRLbkj8GnijUmRjVHtFL7aV7FIQoxIKLC25bma/BQMSaFwkG8nFjWIW+hiK6MRhGj9dPT/gO8lFijmGg2Xio9E/L2RQmhtPwyyyRDoxv71huJ/Xiuh62M/lZFOCCMxDCKpcBRkhZFZMcivpEEiGH6OXEZcgAEiNJKDEJmYZE1NHAWl/LTXH2QdeX8bmSb1w5JXLp1clIuV03FbObbDdtkB89gRq7BzVmU1JtgDe2LP7MV5dF6dN+f9Z3TGGe9ssQk4H9/WQ6PB</latexit>

) 9q0. q ⌧�! q0 ^ p0 R q0

<latexit sha1_base64="uQ1TTffsvux1lc2Ibv6OlunWKGY="></latexit>

pR q )

<latexit sha1_base64="wT9kIXAXkuXYOFafP/o3XKSNNaQ=">AAACJHicbVC7SgNBFJ31bXxFLbUYDIKFhF0R1E60sVQxJpBdwt3xJhky+3DmrhqWNH6M2Op32ImFjf/gH7gbU5jEUx3Ouc/jx0oasu1Pa2Jyanpmdm6+sLC4tLxSXF27NlGiBVZEpCJd88GgkiFWSJLCWqwRAl9h1e+c5n71DrWRUXhF3Ri9AFqhbEoBlEmN4mbs7roBUNtvppc9d/eWu5ey1SbQOrpvFEt22e6DjxNnQEpsgP NG8du9iUQSYEhCgTF1x47JS0GTFAp7BTcxGIPoQAvrGQ0hQOOl/S96fDsxQBGPUXOpeF/Evx0pBMZ0Az+rzA82o14u/ufVE2oeeqkM44QwFPkikgr7i4zQMosH+Y3USAT55chlyAVoIEItOQiRiUmW19BQUMpLH7q9LCNnNJFxcr1XdvbLRxf7peOTQVpzbINtsR3msAN2zM7YOaswwR7ZM3thr9aT9Wa9Wx+/pRPWoGedDcH6+gHRdqXJ</latexit>

p
xy�! p0

<latexit sha1_base64="AIW7LIfHc87orMe7QOozxl7uUSw=">AAACJ3icbVC7TsNAEDzzDOEVoKTgRISgimyEBHQIGsogkRApsaL1sYQTZ/t0t4ZElks+BtHCd9AhKPkE/gA7pCDAVKPZ2dcEWklLrvvuTExOTc/MlubK8wuLS8uVldWmjRMjsCFiFZtWABaVjLBBkhS2tEEIA4UXwc1JUb+4RWNlHJ3TQKMfQi+SV1IA5VK3sqE7fSN71wTGxHdpJ87Nxay0nw0yvc27lapbc4fgf4k3IlU2Qr1b+excxiIJMSKhwNq252ryUzAkhcKs3EksahA30MN2TiMI0frp8JGMbyUWKOYaDZeKD0X82ZFCaO0gDHJnCHRtf9cK8b9aO6GrAz+VkU4II1EsIqlwuMgKI/OnkV9Kg0RQXI5cRlyAASI0koMQuZjkkY0NBaX8tD/I8oy834n8Jc3dmrdXOzzbqx4dj9IqsXW2yXaYx/bZETtlddZggt2zR/bEnp0H58V5dd6+rRPOqGeNjcH5+AIcbqge</latexit>

) 9q0. q xy�! q0 ^ p0 R q0

<latexit sha1_base64="kE7wbbFniZOlYaenkFiiE80L+dk="></latexit>

p
x(y)���! p0

<latexit sha1_base64="NyOrgY9yXxJiCrkF7fRTtwNxuoA=">AAACHnicbVDLSgNBEJyN7/iKCl68DAZRL2FXAupN9OIxgkmEZAm9YycZMrs7zPRqwpp/Ea/6Hd7Eq36Gf+Am5uCrTkVVd1dTgVbSkuu+O7mp6ZnZufmF/OLS8spqYW29ZuPECKyKWMXmKgCLSkZYJUkKr7RBCAOF9aB3NvLrN2isjKNLGmj0Q+hEsi0FUCa1Cpu62Tey0yUwJr5N+3uD/aHe5a1C0S25Y/C/xJuQIpug0ip8NK9jkYQYkVBgbcNzNfkpGJJC4TDfTCxqED3oYCOjEYRo/XT8/5DvJBYo5hoNl4qPRfy+kUJo7SAMsskQqGt/eyPxP6+RUPvIT2WkE8JIjIJIKhwHWWFkVgzya2mQCEafI5cRF2CACI3kIEQmJllTP46CUn7aHwyzjrzfjfwltYOSVy4dX5SLJ6eTtubZFttme8xjh+yEnbMKqzLB7tgDe2RPzr3z7Lw4r1+jOWeys8F+wHn7BDDbo10=</latexit>

p
x(y)���! p0

<latexit sha1_base64="IQURN0gJB9ncdcU768RIUtklM0s=">AAACKXicbVC7TsNAEDzzDO8AJc1BhIAmslEkoIugoQSJEKTEitbHEk6c7dPdGhJZrvkYRAvfQQe0fAF/gB1SQGCq0ezsawKtpCXXfXPGxicmp6ZLM7Nz8wuLS+XllXMbJ0ZgQ8QqNhcBWFQywgZJUnihDUIYKGwGN0dFvXmLxso4OqO+Rj+EbiSvpADKpU55Xbd7RnavCYyJ79J2nJuLWWkv2+7vZHqLd8oVt+oOwP8Sb0gqbIiTTvmzfRmLJMSIhAJrW56ryU/BkBQKs9l2YlGDuIEutnIaQYjWTwevZHwzsUAx12i4VHwg4s+OFEJr+2GQO0OgaztaK8T/aq2Ervb9VEY6IYxEsYikwsEiK4zM30Z+KQ0SQXE5chlxAQaI0EgOQuRikof2aygo5ae9fpZn5I0m8pec71a9WvXgtFapHw7TKrE1tsG2mcf2WJ0dsxPWYILds0f2xJ6dB+fFeXXev61jzrBnlf2C8/EFBEuogw==</latexit>

) 9q0. q x(y)���! q0 ^ p0 R q0

<latexit sha1_base64="9TUaY2P6b205dHnz3p0VEagiNkg="></latexit>

y 62 fn(q)

<latexit sha1_base64="o9WpZXyGjrdX7aop6oe4L4XRuy4=">AAACHnicbVDLSsNAFJ34rO+q4MbNYBF0UxIpqLuiG5cVbCs0odyMtzo4mcSZG7HE/ou41e9wJ271M/wD09iFVc/qcM59HE6YKGnJdT+cicmp6ZnZ0tz8wuLS8kp5da1l49QIbIpYxeY8BItKamySJIXniUGIQoXt8Pp46Ldv0VgZ6zPqJxhEcKllTwqgXOqWN/q+jsmX2o+Armwv6+nBzs1ut1xxq24B/pd4I1JhIzS65U//IhZphJqEAms7nptQkIEhKRQO5v3UYgLiGi6xk1MNEdogK/IP+HZqgWKeoOFS8ULEnxsZRNb2ozCfLFL+9obif14npd5BkEmdpIRaDB+RVFg8ssLIvBjkF9IgEQyTI5eaCzBAhEZyECIX07ypsaOgVJDd9Qd5R97vRv6S1l7Vq1UPT2uV+tGorRLbZFtsh3lsn9XZCWuwJhPsnj2yJ/bsPDgvzqvz9j064Yx21tkYnPcvplijpQ==</latexit>

y 62 fn(q)

<latexit sha1_base64="o9WpZXyGjrdX7aop6oe4L4XRuy4=">AAACHnicbVDLSsNAFJ34rO+q4MbNYBF0UxIpqLuiG5cVbCs0odyMtzo4mcSZG7HE/ou41e9wJ271M/wD09iFVc/qcM59HE6YKGnJdT+cicmp6ZnZ0tz8wuLS8kp5da1l49QIbIpYxeY8BItKamySJIXniUGIQoXt8Pp46Ldv0VgZ6zPqJxhEcKllTwqgXOqWN/q+jsmX2o+Armwv6+nBzs1ut1xxq24B/pd4I1JhIzS65U//IhZphJqEAms7nptQkIEhKRQO5v3UYgLiGi6xk1MNEdogK/IP+HZqgWKeoOFS8ULEnxsZRNb2ozCfLFL+9obif14npd5BkEmdpIRaDB+RVFg8ssLIvBjkF9IgEQyTI5eaCzBAhEZyECIX07ypsaOgVJDd9Qd5R97vRv6S1l7Vq1UPT2uV+tGorRLbZFtsh3lsn9XZCWuwJhPsnj2yJ/bsPDgvzqvz9j064Yx21tkYnPcvplijpQ==</latexit>

) 8z. 9q0. q x(y)���! q0 ^ p0[z/y]R q0[z/y]

<latexit sha1_base64="MGqIumuMnW95QvN5QzbVtTWnk7M="></latexit>

8
>>>>>>>>>>>>>>>>><

>>>>>>>>>>>>>>>>>:

<latexit sha1_base64="aqmm7iRawWuxe5TqO5pAA2Ohy8U="></latexit>

and vice versa

<latexit sha1_base64="CCg41GmfLCIQ/FPhytYxnPmtGp4=">AAACHHicbVDLSsNAFJ34rO/42LkZLIKrkhRB3YluXFawWmhDuZne1qGTSZi5EWvor4hb/Q534lbwM/wDk5qFr7M6nHPu3DsnTJS05HnvztT0zOzcfGVhcWl5ZXXNXd+4tHFqBDZFrGLTCsGikhqbJElhKzEIUajwKhyeFv7VDRorY31BowSDCAZa9qUAyqWuu5V1bJ+D7vEbKZAXURh33apX8ybgf4lfkior0ei6H51eLNIINQkF1rZ9L6EgA0NSKBwvdlKLCYghDLCdUw0R2iCbXD/mu6kFinmChkvFJyJ+n8ggsnYUhXkyArq2v71C/M9rp9Q/DDKpk5RQi2IRSYWTRVYYmf8VeU8aJILicuRScwEGiNBIDkLkYpr39ONRUCrIbkdFR/7vRv6Sy3rN368dnderxydlWxW2zXbYHvPZATtmZ6zBmkywO/bAHtmTc+88Oy/O61d0yilnNtkPOG+fOFyiUQ==</latexit>

for every possible input
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R ✓ P ⇥ P

<latexit sha1_base64="yTFu2A6UfcC7T+i3xnMa+ErpUrE=">AAACOHicbVC7TsNAEDyHV3gHKGlOREhUkY0iAV0EDWVA5CHFVrQ+NnDi/OBujYgs/wYfg2jhH+joECV8AbZJwWuq0czuzd74sZKGbPvZqkxNz8zOVecXFpeWV1Zra+tdEyVaYEdEKtJ9HwwqGWKHJCnsxxoh8BX2/Kujwu/doDYyCs9oHKMXwEUoR1IA5dKwZrsB0KU/Sk8z1yS+QcJrXmoCVNrOXJIBmm/CsFa3G3YJ/pc4E1JnE7SHtXf3PBJJgCEJBcYMHDsmLwVNUijMFtzEYAziCi5wkNMQ8jwvLX+W8e3EAEU8Rs2l4qWI3zdSCIwZB34+WZxofnuF+J83SGi076UyjBPCUBRBJBWWQUZomVeG/FxqJILicuQy5AI0EKGWHITIxSTv8MejoJSX3o6Ljpzfjfwl3d2G02wcnDTrrcNJW1W2ybbYDnPYHmuxY9ZmHSbYHXtgj+zJurderFfr7Wu0Yk12NtgPWB+fYDqvXQ==</latexit>

pR q )

<latexit sha1_base64="wT9kIXAXkuXYOFafP/o3XKSNNaQ=">AAACJHicbVC7SgNBFJ31bXxFLbUYDIKFhF0R1E60sVQxJpBdwt3xJhky+3DmrhqWNH6M2Op32ImFjf/gH7gbU5jEUx3Ouc/jx0oasu1Pa2Jyanpmdm6+sLC4tLxSXF27NlGiBVZEpCJd88GgkiFWSJLCWqwRAl9h1e+c5n71DrWRUXhF3Ri9AFqhbEoBlEmN4mbs7roBUNtvppc9d/eWu5ey1SbQOrpvFEt22e6DjxNnQEpsgP NG8du9iUQSYEhCgTF1x47JS0GTFAp7BTcxGIPoQAvrGQ0hQOOl/S96fDsxQBGPUXOpeF/Evx0pBMZ0Az+rzA82o14u/ufVE2oeeqkM44QwFPkikgr7i4zQMosH+Y3USAT55chlyAVoIEItOQiRiUmW19BQUMpLH7q9LCNnNJFxcr1XdvbLRxf7peOTQVpzbINtsR3msAN2zM7YOaswwR7ZM3thr9aT9Wa9Wx+/pRPWoGedDcH6+gHRdqXJ</latexit>

p
x(y)���! p0

<latexit sha1_base64="NyOrgY9yXxJiCrkF7fRTtwNxuoA=">AAACHnicbVDLSgNBEJyN7/iKCl68DAZRL2FXAupN9OIxgkmEZAm9YycZMrs7zPRqwpp/Ea/6Hd7Eq36Gf+Am5uCrTkVVd1dTgVbSkuu+O7mp6ZnZufmF/OLS8spqYW29ZuPECKyKWMXmKgCLSkZYJUkKr7RBCAOF9aB3NvLrN2isjKNLGmj0Q+hEsi0FUCa1Cpu62Tey0yUwJr5N+3uD/aHe5a1C0S25Y/C/xJuQIpug0ip8NK9jkYQYkVBgbcNzNfkpGJJC4TDfTCxqED3oYCOjEYRo/XT8/5DvJBYo5hoNl4qPRfy+kUJo7SAMsskQqGt/eyPxP6+RUPvIT2WkE8JIjIJIKhwHWWFkVgzya2mQCEafI5cRF2CACI3kIEQmJllTP46CUn7aHwyzjrzfjfwltYOSVy4dX5SLJ6eTtubZFttme8xjh+yEnbMKqzLB7tgDe2RPzr3z7Lw4r1+jOWeys8F+wHn7BDDbo10=</latexit>

y 62 fn(q)

<latexit sha1_base64="o9WpZXyGjrdX7aop6oe4L4XRuy4=">AAACHnicbVDLSsNAFJ34rO+q4MbNYBF0UxIpqLuiG5cVbCs0odyMtzo4mcSZG7HE/ou41e9wJ271M/wD09iFVc/qcM59HE6YKGnJdT+cicmp6ZnZ0tz8wuLS8kp5da1l49QIbIpYxeY8BItKamySJIXniUGIQoXt8Pp46Ldv0VgZ6zPqJxhEcKllTwqgXOqWN/q+jsmX2o+Armwv6+nBzs1ut1xxq24B/pd4I1JhIzS65U//IhZphJqEAms7nptQkIEhKRQO5v3UYgLiGi6xk1MNEdogK/IP+HZqgWKeoOFS8ULEnxsZRNb2ozCfLFL+9obif14npd5BkEmdpIRaDB+RVFg8ssLIvBjkF9IgEQyTI5eaCzBAhEZyECIX07ypsaOgVJDd9Qd5R97vRv6S1l7Vq1UPT2uV+tGorRLbZFtsh3lsn9XZCWuwJhPsnj2yJ/bsPDgvzqvz9j064Yx21tkYnPcvplijpQ==</latexit>

) 8z. 9q0. q x(y)���! q0 ^ p0[z/y]R q0[z/y]

<latexit sha1_base64="MGqIumuMnW95QvN5QzbVtTWnk7M="></latexit>

8
>>>>>>>>>>>>>>>>><

>>>>>>>>>>>>>>>>>:

<latexit sha1_base64="aqmm7iRawWuxe5TqO5pAA2Ohy8U="></latexit>

and vice versa

<latexit sha1_base64="CCg41GmfLCIQ/FPhytYxnPmtGp4=">AAACHHicbVDLSsNAFJ34rO/42LkZLIKrkhRB3YluXFawWmhDuZne1qGTSZi5EWvor4hb/Q534lbwM/wDk5qFr7M6nHPu3DsnTJS05HnvztT0zOzcfGVhcWl5ZXXNXd+4tHFqBDZFrGLTCsGikhqbJElhKzEIUajwKhyeFv7VDRorY31BowSDCAZa9qUAyqWuu5V1bJ+D7vEbKZAXURh33apX8ybgf4lfkior0ei6H51eLNIINQkF1rZ9L6EgA0NSKBwvdlKLCYghDLCdUw0R2iCbXD/mu6kFinmChkvFJyJ+n8ggsnYUhXkyArq2v71C/M9rp9Q/DDKpk5RQi2IRSYWTRVYYmf8VeU8aJILicuRScwEGiNBIDkLkYpr39ONRUCrIbkdFR/7vRv6Sy3rN368dnderxydlWxW2zXbYHvPZATtmZ6zBmkywO/bAHtmTc+88Oy/O61d0yilnNtkPOG+fOFyiUQ==</latexit>

for every possible input

p
↵�! p0

<latexit sha1_base64="bZ+6liFTllc35G0QLTbKuV5aDvo=">AAACIHicbVDLSsNAFJ3UV31X3QhuBovoqiRSUHdFNy4VrAptKDfjbTt0kgwzN9oS6seIW/0Od+JS/8I/MKldaPWsDufc5wm0kpZc990pTE3PzM4V5xcWl5ZXVktr65c2TozAuohVbK4DsKhkhHWSpPBaG4QwUHgV9E5y/+oWjZVxdEEDjX4InUi2pQDKpFZpUzf7Rna6BMbEd2kTlO7CUO/yVqnsVtwR+F/ijUmZjXHWKn02b2KRhBiRUGBtw3M1+SkYkkLhcKGZWNQgetDBRkYjCNH66eiDId9JLFDMNRouFR+J+LMjhdDaQRhklSFQ1056ufif10iofeinMtIJYSTyRSQVjhZZYWQWDfIbaZAI8suRy4gLMECERnIQIhOTLKtfQ0EpP+0PhllG3mQif8nlfsWrVo7Oq+Xa8TitItti22yPeeyA1dgpO2N1Jtg9e2RP7Nl5cF6cV+ftu7TgjHs22C84H19nLqSR</latexit>

) 9q0. q ↵�! q0 ^ p0 R q0

<latexit sha1_base64="WIEky6kpmLuyBGenvp7OvPqu7AM="></latexit>

bn(↵) \ fn(q) = ;

<latexit sha1_base64="TIyugBYTlUTJS8jWgYpEuq147ic="></latexit>

↵ 6= x(y)

<latexit sha1_base64="xgxvGesN8j2rpiKhCr9eQZqRle4=">AAACA3icbVA9TwJBEN3DL8QPUEubjcQEG3JnSNSOaGOJiXwkQMjcMsCGvb1zd85ICKW/wlYrO2PrD7Hwv3gghYKvenlvJvPm+ZGSllz300mtrK6tb6Q3M1vbO7vZ3N5+zYaxEVgVoQpNwweLSmqskiSFjcggBL7Cuj+8mvr1ezRWhvqWRhG2A+hr2ZMCKJE6uWwLVDSAlsY7/lAYnXRyebfozsCXiTcneTZHpZP7anVDEQeoSSiwtum5EbXHYEgKhZNMK7YYgRhCH5sJ1RCgbY9nwSf8OLZAIY/QcKn4TMTfG2MIrB0FfjIZAA3sojcV//OaMfXO22Opo5hQi+khkgpnh6wwMmkEeVcaJIJpcuRScwEGiNBIDkIkYpxUlEn68Ba/Xya106JXKl7clPLly3kzaXbIjliBeeyMldk1q7AqEyxmT+yZvTiPzqvz5rz/jKac+c4B+wPn4xveGZc2</latexit>

Strong early ground bis



3030

R ✓ P ⇥ P

<latexit sha1_base64="yTFu2A6UfcC7T+i3xnMa+ErpUrE=">AAACOHicbVC7TsNAEDyHV3gHKGlOREhUkY0iAV0EDWVA5CHFVrQ+NnDi/OBujYgs/wYfg2jhH+joECV8AbZJwWuq0czuzd74sZKGbPvZqkxNz8zOVecXFpeWV1Zra+tdEyVaYEdEKtJ9HwwqGWKHJCnsxxoh8BX2/Kujwu/doDYyCs9oHKMXwEUoR1IA5dKwZrsB0KU/Sk8z1yS+QcJrXmoCVNrOXJIBmm/CsFa3G3YJ/pc4E1JnE7SHtXf3PBJJgCEJBcYMHDsmLwVNUijMFtzEYAziCi5wkNMQ8jwvLX+W8e3EAEU8Rs2l4qWI3zdSCIwZB34+WZxofnuF+J83SGi076UyjBPCUBRBJBWWQUZomVeG/FxqJILicuQy5AI0EKGWHITIxSTv8MejoJSX3o6Ljpzfjfwl3d2G02wcnDTrrcNJW1W2ybbYDnPYHmuxY9ZmHSbYHXtgj+zJurderFfr7Wu0Yk12NtgPWB+fYDqvXQ==</latexit>

pR q )

<latexit sha1_base64="wT9kIXAXkuXYOFafP/o3XKSNNaQ=">AAACJHicbVC7SgNBFJ31bXxFLbUYDIKFhF0R1E60sVQxJpBdwt3xJhky+3DmrhqWNH6M2Op32ImFjf/gH7gbU5jEUx3Ouc/jx0oasu1Pa2Jyanpmdm6+sLC4tLxSXF27NlGiBVZEpCJd88GgkiFWSJLCWqwRAl9h1e+c5n71DrWRUXhF3Ri9AFqhbEoBlEmN4mbs7roBUNtvppc9d/eWu5ey1SbQOrpvFEt22e6DjxNnQEpsgP NG8du9iUQSYEhCgTF1x47JS0GTFAp7BTcxGIPoQAvrGQ0hQOOl/S96fDsxQBGPUXOpeF/Evx0pBMZ0Az+rzA82o14u/ufVE2oeeqkM44QwFPkikgr7i4zQMosH+Y3USAT55chlyAVoIEItOQiRiUmW19BQUMpLH7q9LCNnNJFxcr1XdvbLRxf7peOTQVpzbINtsR3msAN2zM7YOaswwR7ZM3thr9aT9Wa9Wx+/pRPWoGedDcH6+gHRdqXJ</latexit>

p
x(y)���! p0

<latexit sha1_base64="NyOrgY9yXxJiCrkF7fRTtwNxuoA=">AAACHnicbVDLSgNBEJyN7/iKCl68DAZRL2FXAupN9OIxgkmEZAm9YycZMrs7zPRqwpp/Ea/6Hd7Eq36Gf+Am5uCrTkVVd1dTgVbSkuu+O7mp6ZnZufmF/OLS8spqYW29ZuPECKyKWMXmKgCLSkZYJUkKr7RBCAOF9aB3NvLrN2isjKNLGmj0Q+hEsi0FUCa1Cpu62Tey0yUwJr5N+3uD/aHe5a1C0S25Y/C/xJuQIpug0ip8NK9jkYQYkVBgbcNzNfkpGJJC4TDfTCxqED3oYCOjEYRo/XT8/5DvJBYo5hoNl4qPRfy+kUJo7SAMsskQqGt/eyPxP6+RUPvIT2WkE8JIjIJIKhwHWWFkVgzya2mQCEafI5cRF2CACI3kIEQmJllTP46CUn7aHwyzjrzfjfwltYOSVy4dX5SLJ6eTtubZFttme8xjh+yEnbMKqzLB7tgDe2RPzr3z7Lw4r1+jOWeys8F+wHn7BDDbo10=</latexit>

y 62 fn(q)

<latexit sha1_base64="o9WpZXyGjrdX7aop6oe4L4XRuy4=">AAACHnicbVDLSsNAFJ34rO+q4MbNYBF0UxIpqLuiG5cVbCs0odyMtzo4mcSZG7HE/ou41e9wJ271M/wD09iFVc/qcM59HE6YKGnJdT+cicmp6ZnZ0tz8wuLS8kp5da1l49QIbIpYxeY8BItKamySJIXniUGIQoXt8Pp46Ldv0VgZ6zPqJxhEcKllTwqgXOqWN/q+jsmX2o+Armwv6+nBzs1ut1xxq24B/pd4I1JhIzS65U//IhZphJqEAms7nptQkIEhKRQO5v3UYgLiGi6xk1MNEdogK/IP+HZqgWKeoOFS8ULEnxsZRNb2ozCfLFL+9obif14npd5BkEmdpIRaDB+RVFg8ssLIvBjkF9IgEQyTI5eaCzBAhEZyECIX07ypsaOgVJDd9Qd5R97vRv6S1l7Vq1UPT2uV+tGorRLbZFtsh3lsn9XZCWuwJhPsnj2yJ/bsPDgvzqvz9j064Yx21tkYnPcvplijpQ==</latexit>

) 8z. 9q0. q x(y)���! q0 ^ p0[z/y]R q0[z/y]

<latexit sha1_base64="MGqIumuMnW95QvN5QzbVtTWnk7M="></latexit>

8
>>>>>>>>>>>>>>>>><

>>>>>>>>>>>>>>>>>:

<latexit sha1_base64="aqmm7iRawWuxe5TqO5pAA2Ohy8U="></latexit>

and vice versa

<latexit sha1_base64="CCg41GmfLCIQ/FPhytYxnPmtGp4=">AAACHHicbVDLSsNAFJ34rO/42LkZLIKrkhRB3YluXFawWmhDuZne1qGTSZi5EWvor4hb/Q534lbwM/wDk5qFr7M6nHPu3DsnTJS05HnvztT0zOzcfGVhcWl5ZXXNXd+4tHFqBDZFrGLTCsGikhqbJElhKzEIUajwKhyeFv7VDRorY31BowSDCAZa9qUAyqWuu5V1bJ+D7vEbKZAXURh33apX8ybgf4lfkior0ei6H51eLNIINQkF1rZ9L6EgA0NSKBwvdlKLCYghDLCdUw0R2iCbXD/mu6kFinmChkvFJyJ+n8ggsnYUhXkyArq2v71C/M9rp9Q/DDKpk5RQi2IRSYWTRVYYmf8VeU8aJILicuRScwEGiNBIDkLkYpr39ONRUCrIbkdFR/7vRv6Sy3rN368dnderxydlWxW2zXbYHvPZATtmZ6zBmkywO/bAHtmTc+88Oy/O61d0yilnNtkPOG+fOFyiUQ==</latexit>

early quantification

p
↵�! p0

<latexit sha1_base64="bZ+6liFTllc35G0QLTbKuV5aDvo=">AAACIHicbVDLSsNAFJ3UV31X3QhuBovoqiRSUHdFNy4VrAptKDfjbTt0kgwzN9oS6seIW/0Od+JS/8I/MKldaPWsDufc5wm0kpZc990pTE3PzM4V5xcWl5ZXVktr65c2TozAuohVbK4DsKhkhHWSpPBaG4QwUHgV9E5y/+oWjZVxdEEDjX4InUi2pQDKpFZpUzf7Rna6BMbEd2kTlO7CUO/yVqnsVtwR+F/ijUmZjXHWKn02b2KRhBiRUGBtw3M1+SkYkkLhcKGZWNQgetDBRkYjCNH66eiDId9JLFDMNRouFR+J+LMjhdDaQRhklSFQ1056ufif10iofeinMtIJYSTyRSQVjhZZYWQWDfIbaZAI8suRy4gLMECERnIQIhOTLKtfQ0EpP+0PhllG3mQif8nlfsWrVo7Oq+Xa8TitItti22yPeeyA1dgpO2N1Jtg9e2RP7Nl5cF6cV+ftu7TgjHs22C84H19nLqSR</latexit>

) 9q0. q ↵�! q0 ^ p0 R q0

<latexit sha1_base64="WIEky6kpmLuyBGenvp7OvPqu7AM="></latexit>

bn(↵) \ fn(q) = ;

<latexit sha1_base64="TIyugBYTlUTJS8jWgYpEuq147ic="></latexit>

↵ 6= x(y)

<latexit sha1_base64="xgxvGesN8j2rpiKhCr9eQZqRle4=">AAACA3icbVA9TwJBEN3DL8QPUEubjcQEG3JnSNSOaGOJiXwkQMjcMsCGvb1zd85ICKW/wlYrO2PrD7Hwv3gghYKvenlvJvPm+ZGSllz300mtrK6tb6Q3M1vbO7vZ3N5+zYaxEVgVoQpNwweLSmqskiSFjcggBL7Cuj+8mvr1ezRWhvqWRhG2A+hr2ZMCKJE6uWwLVDSAlsY7/lAYnXRyebfozsCXiTcneTZHpZP7anVDEQeoSSiwtum5EbXHYEgKhZNMK7YYgRhCH5sJ1RCgbY9nwSf8OLZAIY/QcKn4TMTfG2MIrB0FfjIZAA3sojcV//OaMfXO22Opo5hQi+khkgpnh6wwMmkEeVcaJIJpcuRScwEGiNBIDkIkYpxUlEn68Ba/Xya106JXKl7clPLly3kzaXbIjliBeeyMldk1q7AqEyxmT+yZvTiPzqvz5rz/jKac+c4B+wPn4xveGZc2</latexit>

Strong early ground bis



3131

R ✓ P ⇥ P

<latexit sha1_base64="yTFu2A6UfcC7T+i3xnMa+ErpUrE=">AAACOHicbVC7TsNAEDyHV3gHKGlOREhUkY0iAV0EDWVA5CHFVrQ+NnDi/OBujYgs/wYfg2jhH+joECV8AbZJwWuq0czuzd74sZKGbPvZqkxNz8zOVecXFpeWV1Zra+tdEyVaYEdEKtJ9HwwqGWKHJCnsxxoh8BX2/Kujwu/doDYyCs9oHKMXwEUoR1IA5dKwZrsB0KU/Sk8z1yS+QcJrXmoCVNrOXJIBmm/CsFa3G3YJ/pc4E1JnE7SHtXf3PBJJgCEJBcYMHDsmLwVNUijMFtzEYAziCi5wkNMQ8jwvLX+W8e3EAEU8Rs2l4qWI3zdSCIwZB34+WZxofnuF+J83SGi076UyjBPCUBRBJBWWQUZomVeG/FxqJILicuQy5AI0EKGWHITIxSTv8MejoJSX3o6Ljpzfjfwl3d2G02wcnDTrrcNJW1W2ybbYDnPYHmuxY9ZmHSbYHXtgj+zJurderFfr7Wu0Yk12NtgPWB+fYDqvXQ==</latexit>

pR q )

<latexit sha1_base64="wT9kIXAXkuXYOFafP/o3XKSNNaQ=">AAACJHicbVC7SgNBFJ31bXxFLbUYDIKFhF0R1E60sVQxJpBdwt3xJhky+3DmrhqWNH6M2Op32ImFjf/gH7gbU5jEUx3Ouc/jx0oasu1Pa2Jyanpmdm6+sLC4tLxSXF27NlGiBVZEpCJd88GgkiFWSJLCWqwRAl9h1e+c5n71DrWRUXhF3Ri9AFqhbEoBlEmN4mbs7roBUNtvppc9d/eWu5ey1SbQOrpvFEt22e6DjxNnQEpsgP NG8du9iUQSYEhCgTF1x47JS0GTFAp7BTcxGIPoQAvrGQ0hQOOl/S96fDsxQBGPUXOpeF/Evx0pBMZ0Az+rzA82o14u/ufVE2oeeqkM44QwFPkikgr7i4zQMosH+Y3USAT55chlyAVoIEItOQiRiUmW19BQUMpLH7q9LCNnNJFxcr1XdvbLRxf7peOTQVpzbINtsR3msAN2zM7YOaswwR7ZM3thr9aT9Wa9Wx+/pRPWoGedDcH6+gHRdqXJ</latexit>

p
x(y)���! p0

<latexit sha1_base64="NyOrgY9yXxJiCrkF7fRTtwNxuoA=">AAACHnicbVDLSgNBEJyN7/iKCl68DAZRL2FXAupN9OIxgkmEZAm9YycZMrs7zPRqwpp/Ea/6Hd7Eq36Gf+Am5uCrTkVVd1dTgVbSkuu+O7mp6ZnZufmF/OLS8spqYW29ZuPECKyKWMXmKgCLSkZYJUkKr7RBCAOF9aB3NvLrN2isjKNLGmj0Q+hEsi0FUCa1Cpu62Tey0yUwJr5N+3uD/aHe5a1C0S25Y/C/xJuQIpug0ip8NK9jkYQYkVBgbcNzNfkpGJJC4TDfTCxqED3oYCOjEYRo/XT8/5DvJBYo5hoNl4qPRfy+kUJo7SAMsskQqGt/eyPxP6+RUPvIT2WkE8JIjIJIKhwHWWFkVgzya2mQCEafI5cRF2CACI3kIEQmJllTP46CUn7aHwyzjrzfjfwltYOSVy4dX5SLJ6eTtubZFttme8xjh+yEnbMKqzLB7tgDe2RPzr3z7Lw4r1+jOWeys8F+wHn7BDDbo10=</latexit>

y 62 fn(q)

<latexit sha1_base64="o9WpZXyGjrdX7aop6oe4L4XRuy4=">AAACHnicbVDLSsNAFJ34rO+q4MbNYBF0UxIpqLuiG5cVbCs0odyMtzo4mcSZG7HE/ou41e9wJ271M/wD09iFVc/qcM59HE6YKGnJdT+cicmp6ZnZ0tz8wuLS8kp5da1l49QIbIpYxeY8BItKamySJIXniUGIQoXt8Pp46Ldv0VgZ6zPqJxhEcKllTwqgXOqWN/q+jsmX2o+Armwv6+nBzs1ut1xxq24B/pd4I1JhIzS65U//IhZphJqEAms7nptQkIEhKRQO5v3UYgLiGi6xk1MNEdogK/IP+HZqgWKeoOFS8ULEnxsZRNb2ozCfLFL+9obif14npd5BkEmdpIRaDB+RVFg8ssLIvBjkF9IgEQyTI5eaCzBAhEZyECIX07ypsaOgVJDd9Qd5R97vRv6S1l7Vq1UPT2uV+tGorRLbZFtsh3lsn9XZCWuwJhPsnj2yJ/bsPDgvzqvz9j064Yx21tkYnPcvplijpQ==</latexit>

8
>>>>>>>>>>>>>>>>><

>>>>>>>>>>>>>>>>>:

<latexit sha1_base64="aqmm7iRawWuxe5TqO5pAA2Ohy8U="></latexit>

and vice versa

<latexit sha1_base64="CCg41GmfLCIQ/FPhytYxnPmtGp4=">AAACHHicbVDLSsNAFJ34rO/42LkZLIKrkhRB3YluXFawWmhDuZne1qGTSZi5EWvor4hb/Q534lbwM/wDk5qFr7M6nHPu3DsnTJS05HnvztT0zOzcfGVhcWl5ZXXNXd+4tHFqBDZFrGLTCsGikhqbJElhKzEIUajwKhyeFv7VDRorY31BowSDCAZa9qUAyqWuu5V1bJ+D7vEbKZAXURh33apX8ybgf4lfkior0ei6H51eLNIINQkF1rZ9L6EgA0NSKBwvdlKLCYghDLCdUw0R2iCbXD/mu6kFinmChkvFJyJ+n8ggsnYUhXkyArq2v71C/M9rp9Q/DDKpk5RQi2IRSYWTRVYYmf8VeU8aJILicuRScwEGiNBIDkLkYpr39ONRUCrIbkdFR/7vRv6Sy3rN368dnderxydlWxW2zXbYHvPZATtmZ6zBmkywO/bAHtmTc+88Oy/O61d0yilnNtkPOG+fOFyiUQ==</latexit>

late quantification

) 9q0. q x(y)���! q0 ^ 8z. p0[z/y]R q0[z/y]

<latexit sha1_base64="+FtOU6eQr3EbHMaZ+BmNmV2AMJ0="></latexit>

p
↵�! p0

<latexit sha1_base64="bZ+6liFTllc35G0QLTbKuV5aDvo=">AAACIHicbVDLSsNAFJ3UV31X3QhuBovoqiRSUHdFNy4VrAptKDfjbTt0kgwzN9oS6seIW/0Od+JS/8I/MKldaPWsDufc5wm0kpZc990pTE3PzM4V5xcWl5ZXVktr65c2TozAuohVbK4DsKhkhHWSpPBaG4QwUHgV9E5y/+oWjZVxdEEDjX4InUi2pQDKpFZpUzf7Rna6BMbEd2kTlO7CUO/yVqnsVtwR+F/ijUmZjXHWKn02b2KRhBiRUGBtw3M1+SkYkkLhcKGZWNQgetDBRkYjCNH66eiDId9JLFDMNRouFR+J+LMjhdDaQRhklSFQ1056ufif10iofeinMtIJYSTyRSQVjhZZYWQWDfIbaZAI8suRy4gLMECERnIQIhOTLKtfQ0EpP+0PhllG3mQif8nlfsWrVo7Oq+Xa8TitItti22yPeeyA1dgpO2N1Jtg9e2RP7Nl5cF6cV+ftu7TgjHs22C84H19nLqSR</latexit>

) 9q0. q ↵�! q0 ^ p0 R q0

<latexit sha1_base64="WIEky6kpmLuyBGenvp7OvPqu7AM="></latexit>

bn(↵) \ fn(q) = ;

<latexit sha1_base64="TIyugBYTlUTJS8jWgYpEuq147ic="></latexit>

↵ 6= x(y)

<latexit sha1_base64="xgxvGesN8j2rpiKhCr9eQZqRle4=">AAACA3icbVA9TwJBEN3DL8QPUEubjcQEG3JnSNSOaGOJiXwkQMjcMsCGvb1zd85ICKW/wlYrO2PrD7Hwv3gghYKvenlvJvPm+ZGSllz300mtrK6tb6Q3M1vbO7vZ3N5+zYaxEVgVoQpNwweLSmqskiSFjcggBL7Cuj+8mvr1ezRWhvqWRhG2A+hr2ZMCKJE6uWwLVDSAlsY7/lAYnXRyebfozsCXiTcneTZHpZP7anVDEQeoSSiwtum5EbXHYEgKhZNMK7YYgRhCH5sJ1RCgbY9nwSf8OLZAIY/QcKn4TMTfG2MIrB0FfjIZAA3sojcV//OaMfXO22Opo5hQi+khkgpnh6wwMmkEeVcaJIJpcuRScwEGiNBIDkIkYpxUlEn68Ba/Xya106JXKl7clPLly3kzaXbIjliBeeyMldk1q7AqEyxmT+yZvTiPzqvz5rz/jKac+c4B+wPn4xveGZc2</latexit>

Strong late ground bis
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Early vs late
early for every input Bob can choose a different move

late Bob must choose one move, valid for every input

8w. 9q0. · · ·

<latexit sha1_base64="1cIQI6Ziq68ov8/jbK5+jp0XoGQ=">AAACJ3icbVC7TgMxEPTxJrwClBRYRAgKdLpDSECHoKEEiZBIuVO052zAwvfA3gOiU0o+BtHCd9AhKPkE/gAnpADCVKOZXc96okxJQ5737oyMjo1PTE5Nl2Zm5+YXyotL5ybNtcCqSFWq6xEYVDLBKklSWM80QhwprEVXRz2/doPayDQ5o06GYQwXiWxLAWSlZnk1aKcalOK3brAV4J1NNPx6ww14IFopmWa54rleH3yY+ANSYQOcNMufQSsVeYwJCQXGNHwvo7AATVIo7JaC3GAG4gousGFpAjGasOh/pMvXcwOU8gw1l4r3Rfy5UUBsTCeO7GQMdGn+ej3xP6+RU3svLGSS5YSJ6AWRVNgPMkJL2xDyltRIBL3LkcuEC9BAhFpyEMKKua3s16O2trC463RtR/7fRobJ+bbr77j7pzuVg8NBW1Nsha2xTeazXXbAjtkJqzLB7tkje2LPzoPz4rw6b9+jI85gZ5n9gvPxBeHvpjk=</latexit>

9q0. 8w. · · ·

<latexit sha1_base64="hksVNnlYvk9V2H0hhDWkV9+ejSg=">AAACJ3icbVC7TgMxEPTxJrwClBRYRAgKdLpDSECHoKEEiZBIuVO052zAwvfA3gOiU0o+BtHCd9AhKPkE/gAnpADCVKOZXc96okxJQ5737oyMjo1PTE5Nl2Zm5+YXyotL5ybNtcCqSFWq6xEYVDLBKklSWM80QhwprEVXRz2/doPayDQ5o06GYQwXiWxLAWSlZnk1wDubYvj1hhvwoJ1qUIrfusFWIFopmWa54rleH3yY+ANSYQOcNMufQSsVeYwJCQXGNHwvo7AATVIo7JaC3GAG4gousGFpAjGasOh/pMvXcwOU8gw1l4r3Rfy5UUBsTCeO7GQMdGn+ej3xP6+RU3svLGSS5YSJ6AWRVNgPMkJL2xDyltRIBL3LkcuEC9BAhFpyEMKKua3s16O2qbC463RtR/7fRobJ+bbr77j7pzuVg8NBW1Nsha2xTeazXXbAjtkJqzLB7tkje2LPzoPz4rw6b9+jI85gZ5n9gvPxBeBCpjk=</latexit>
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Early/late bisimilarities
early bisimilarity

late bisimilarity

p ⇠E q i↵ 9 a strong early ground bisimulation R with pR q

<latexit sha1_base64="BFMw4Ix40dallyHd+fv9VKVAS1A="></latexit>

p ⇠L q i↵ 9 a strong late ground bisimulation R with pR q

<latexit sha1_base64="OKABaVs6Su3hxq/oOsj49Lb44ac="></latexit>
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Early vs late
P , x(y) . ⌧ + x(y)

<latexit sha1_base64="BT7SSBrnzptGFe4hk0XfCqclkhM=">AAACKHicbVC7TsNAEDyHV3gHKGlOREggoshGSEAXQUMZJBKQYitaH0s4cT6buzUistLyMYgWvoMOpeUP+AMck4LXVLMzu7e3EyZKWnLdoVOamJyaninPzs0vLC4tV1ZW2zZOjcCWiFVsLkKwqKTGFklSeJEYhChUeB7eHI/88zs0Vsb6jPoJBhH0tLySAiiXuhXe9MlI0D2Ft/x+q7/t1+p+zSdI+U5RdytVt+4W4H+JNyZVNkazW/nwL2ORRqhJKLC247kJBRkYkkLhYM5PLSYgbqCHnZxqiNAGWXHJgG+mFijmCRouFS9E/D6RQWRtPwrzzgjo2v72RuJ/Xielq4MgkzpJCbUYLSKpsFhkhZF5RMgvpUEiGP0cudRcgAEiNJKDELmY5pn9eBSUCrL7/iDPyPudyF/S3q17e/XD071q42icVpmtsw22xTy2zxrshDVZiwn2wJ7YM3txHp1X580ZfrWWnPHMGvsB5/0TEzClqQ==</latexit>

Q , P + x(y) . [y = a]⌧

<latexit sha1_base64="CMfWE6NbkNFduKP8bXjkEEvREGM=">AAACKnicbVDLSsNAFJ34tr6qLt0MLYKilEQK6kIQ3bhswVahCeVmvNbBySTO3IghdO/HiFv9Dnfi1h/wD0xrF77O6nDOfZ4wUdKS6746Y+MTk1PTM7OlufmFxaXy8krbxqkR2BKxis15CBaV1NgiSQrPE4MQhQrPwuvjgX92i8bKWJ9SlmAQQU/LSymACqlbrjR9MhJ0T+ENb/AtfreRbfrbNX+7kx1A4BOk3XLVrblD8L/EG5EqG6HRLX/4F7FII9QkFFjb8dyEghwMSaGwX/JTiwmIa+hhp6AaIrRBPvylz9dTCxTzBA2Xig9F/N6RQ2RtFoVFZQR0ZX97A/E/r5PS5V6QS52khFoMFpFUOFxkhZFFSMgvpEEiGFyOXGouwAARGslBiEJMi9R+DAWlgvwu6xcZeb8T+UvaOzWvXttv1quHR6O0Ztgaq7AN5rFddshOWIO1mGD37JE9sWfnwXlxXp23r9IxZ9Szyn7Aef8E1z+mmw==</latexit>

P
x(z)���! ⌧

⌧�! nil

<latexit sha1_base64="pkpk67CQvyF08HSU+0Ox9tBiCDY="></latexit>

P
x(z)���! nil

<latexit sha1_base64="phFOYtd5n9svni+yu1m7v0BZRWY=">AAACJ3icbVA7TsNAFFzzDf8AJQUrIiRoIhtFAroIGsogEUBKrOh5eQkr1mtr9xkSrJQcBtHCOegQlByBG2CHFCQw1WjmfSeIlbTkuh/OxOTU9MxsYW5+YXFpeaW4unZuo8QIrItIReYyAItKaqyTJIWXsUEIA4UXwc1x7l/corEy0mfUi9EPoaNlWwqgTGoVN2vNrpGdawJjoru0u3O/22+GQNdBO9VS9VvFklt2B+B/iTckJTZErVX8al5FIglRk1BgbcNzY/JTMCSFwv58M7EYg7iBDjYyqiFE66eDR/p8O7FAEY/RcKn4QMTfHSmE1vbCIKvMb7TjXi7+5zUSah/4qdRxQqhFvoikwsEiK4zMEkJ+JQ0SQX45cqm5AANEaCQHITIxySIbGQpK+Wm3l2fkjSfyl5zvlb1K+fC0UqoeDdMqsA22xXaYx/ZZlZ2wGqszwR7YE3tmL86j8+q8Oe8/pRPOsGedjcD5/Aa826fq</latexit>

z fresh

<latexit sha1_base64="bsvWq8xaJ3QxMiK4QATdEzClJC8=">AAACG3icbVC7TsNAEDyHVwivQEqaExESVWSjSECHoKEMEnlIsRWtLxtyyvmhuzUiWPkURAvfQYdoKfgM/gA7pICEqUYzuzur8WMlDdn2p1VYWl5ZXSuulzY2t7Z3yrt7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZe6371AbGYU3NI7RC+A2lAMpgDKpV648uNwN/Og+dc2ADzSa4aRXrto1ewq+SJwZqbIZGr3yl9uPRBJgSEKBMV3HjslLQZMUCiclNzEYgxjBLXYzGkKAxkunz0/4YWKAIh6j5lLxqYi/N1IIjBkHfjYZAA3NvJeL/3ndhAanXirDOCEMRR5EUuE0yAgts1aQ96VGIsg/Ry5DLkADEWrJQYhMTLKa/hwFpbz0fpx35Mw3skhaxzWnXju7rlfPL2ZtFdk+O2BHzGEn7JxdsQZrMsHG7Ik9sxfr0Xq13qz3n9GCNdupsD+wPr4B4m6iLg==</latexit>

Q
x(z)���! ⌧

⌧�! nil

<latexit sha1_base64="Syd5Ryyb/eZ5NE/yik2sS+e6SQg="></latexit>

Q
x(z)���! nil

<latexit sha1_base64="zKxIBX/ETq8eNrkNezu4ONTkufw=">AAACJ3icbVA7TsNAFFzzJ/wClBSsiJCgiWyEBHQIGkqQCImUWNHz8hJWrNfW7jMkWCk5DKKFc9AhKDkCN8AOKUjCVKOZ950gVtKS6346E5NT0zOzc/OFhcWl5ZXi6tqVjRIjsCIiFZlaABaV1FghSQprsUEIA4XV4PY096t3aKyM9CV1Y/RDaGvZkgIok5rFzYtGx8j2DYEx0X3a2XnY7TVCoJuglWqpes1iyS27ffBx4g1IiQ1w3ix+N64jkYSoSSiwtu65MfkpGJJCYa/QSCzGIG6hjfWMagjR+mn/kR7fTixQxGM0XCreF/FvRwqhtd0wyCrzG+2ol4v/efWEWod+KnWcEGqRLyKpsL/ICiOzhJBfS4NEkF+OXGouwAARGslBiExMssiGhoJSftrp5hl5o4mMk6u9srdfPrrYLx2fDNKaYxtsi+0wjx2wY3bGzlmFCfbIntkLe3WenDfn3fn4LZ1wBj3rbAjO1w++nKfr</latexit>

Q
x(z)���! [z = a]⌧

<latexit sha1_base64="LjI+79HYAbq7j9rMlYJ/ugIz5Bw=">AAACJHicbVC7TgJBFJ31Lb5WLbWYSEy0IbvGRC1MjDaWkAiYwIbcHS44cfaRmbsKbmj8GGOr32FnLGz8B//ABSkEPNXJOfd5/FhJQ47zaU1Nz8zOzS8s5paWV1bX7PWNiokSLbAsIhXpax8MKhlimSQpvI41QuArrPq3F32/eofayCi8om6MXgDtULakAMqkhr1dqne0bN8QaB3dp529h/1e7eEUvDpB0rDzTsEZgE8Sd0jybIhiw/6uNyORBBiSUGBMzXVi8lLQJIXCXq6eGIxB3EIbaxkNIUDjpYMvenw3MUARj1FzqfhAxL8dKQTGdAM/qwyAbsy41xf/82oJtY69VIZxQhiK/iKSCgeLjNAyiwd5U2okgv7lyGXIBWggQi05CJGJSZbXyFBQyks73V6WkTueyCSpHBTcw8JJ6TB/dj5Ma4FtsR22x1x2xM7YJSuyMhPskT2zF/ZqPVlv1rv18Vs6ZQ17NtkIrK8flkqmOg==</latexit>

early game
Alice picks Q

x(z)���! [z = a]⌧

<latexit sha1_base64="O4G74zWtIu8RDDN4/LD6DyYJpYY="></latexit>

for z = a Bob picks P
x(z)���! ⌧

<latexit sha1_base64="xHYW8MKn2TyLwefZqU55nwPHa4c="></latexit>

for z 6= a Bob picks P
x(z)���! nil

<latexit sha1_base64="El1ErfwKdAYypfKzEu8sJt1/SV8="></latexit>

Bob wins

<latexit sha1_base64="iheRY+79rnv7yYRZ1KVxbNo/eCc=">AAACFHicdVDLSgNBEJz1Gd9Rj14Gg+Ap7AQxyU304jGCUSFZpXfs6ODs7DLTq4YlvyFe9Tu8iVfvfoZ/4G6MoKJ1Kqq6u5oKE60c+f6bNzY+MTk1XZqZnZtfWFwqL68cuTi1Etsy1rE9CcGhVgbbpEjjSWIRolDjcXi1V/jH12idis0h9RMMIrgwqqckUC6dZl3X47txyG+UcYOzcsWv+r4vhOAFEfVtPyfNZqMmGlwUVo4KG6F1Vn7vnscyjdCQ1OBcR/gJBRlYUlLjYLabOkxAXsEFdnJqIEIXZMOvB3wjdUAxT9BypflQxO8bGUTO9aMwn4yALt1vrxD/8jop9RpBpkySEhpZBJHSOAxy0qq8DuTnyiIRFJ8jV4ZLsECEVnGQMhfTvJ8fR0HrILvtFx19FcH/J0e1qtiqNg9qlZ3dUVsltsbW2SYTrM522D5rsTaTzLJ79sAevTvvyXv2Xj5Hx7zRzir7Ae/1A1Gvn9M=</latexit>

z fresh

<latexit sha1_base64="bsvWq8xaJ3QxMiK4QATdEzClJC8=">AAACG3icbVC7TsNAEDyHVwivQEqaExESVWSjSECHoKEMEnlIsRWtLxtyyvmhuzUiWPkURAvfQYdoKfgM/gA7pICEqUYzuzur8WMlDdn2p1VYWl5ZXSuulzY2t7Z3yrt7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZe6371AbGYU3NI7RC+A2lAMpgDKpV648uNwN/Og+dc2ADzSa4aRXrto1ewq+SJwZqbIZGr3yl9uPRBJgSEKBMV3HjslLQZMUCiclNzEYgxjBLXYzGkKAxkunz0/4YWKAIh6j5lLxqYi/N1IIjBkHfjYZAA3NvJeL/3ndhAanXirDOCEMRR5EUuE0yAgts1aQ96VGIsg/Ry5DLkADEWrJQYhMTLKa/hwFpbz0fpx35Mw3skhaxzWnXju7rlfPL2ZtFdk+O2BHzGEn7JxdsQZrMsHG7Ik9sxfr0Xq13qz3n9GCNdupsD+wPr4B4m6iLg==</latexit>

P ⇠E Q

<latexit sha1_base64="eKZp9deJjZ8xERh0jes1xJavkvg=">AAACD3icbVDLSgNBEJyNrxhfUY9eBoPgKexKQL0FRfCYgHlIsoTeSUcHZ3aXmV4xLPkI8arf4U28+gl+hn/gJuZgonUqqrq7mgpiJS257qeTW1hcWl7JrxbW1jc2t4rbO00bJUZgQ0QqMu0ALCoZYoMkKWzHBkEHClvB3fnYb92jsTIKr2gYo6/hJpQDKYAy6brWtVL3Lni9Vyy5ZXcC/pd4U1JiU9R6xa9uPxKJxpCEAms7nhuTn4IhKRSOCt3EYgziDm6wk9EQNFo/nTw84geJBYp4jIZLxSci/t5IQVs71EE2qYFu7bw3Fv/zOgkNTvxUhnFCGIpxEEmFkyArjMyaQN6XBolg/DlyGXIBBojQSA5CZGKSVTNzFJTy04fhKOvIm2/kL2kelb1K+bReKVXPpm3l2R7bZ4fMY8esyi5ZjTWYYJo9sWf24jw6r86b8/4zmnOmO7tsBs7HN5FDnTY=</latexit>
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Early vs late
P , x(y) . ⌧ + x(y)

<latexit sha1_base64="BT7SSBrnzptGFe4hk0XfCqclkhM=">AAACKHicbVC7TsNAEDyHV3gHKGlOREggoshGSEAXQUMZJBKQYitaH0s4cT6buzUistLyMYgWvoMOpeUP+AMck4LXVLMzu7e3EyZKWnLdoVOamJyaninPzs0vLC4tV1ZW2zZOjcCWiFVsLkKwqKTGFklSeJEYhChUeB7eHI/88zs0Vsb6jPoJBhH0tLySAiiXuhXe9MlI0D2Ft/x+q7/t1+p+zSdI+U5RdytVt+4W4H+JNyZVNkazW/nwL2ORRqhJKLC247kJBRkYkkLhYM5PLSYgbqCHnZxqiNAGWXHJgG+mFijmCRouFS9E/D6RQWRtPwrzzgjo2v72RuJ/Xielq4MgkzpJCbUYLSKpsFhkhZF5RMgvpUEiGP0cudRcgAEiNJKDELmY5pn9eBSUCrL7/iDPyPudyF/S3q17e/XD071q42icVpmtsw22xTy2zxrshDVZiwn2wJ7YM3txHp1X580ZfrWWnPHMGvsB5/0TEzClqQ==</latexit>

Q , P + x(y) . [y = a]⌧

<latexit sha1_base64="CMfWE6NbkNFduKP8bXjkEEvREGM=">AAACKnicbVDLSsNAFJ34tr6qLt0MLYKilEQK6kIQ3bhswVahCeVmvNbBySTO3IghdO/HiFv9Dnfi1h/wD0xrF77O6nDOfZ4wUdKS6746Y+MTk1PTM7OlufmFxaXy8krbxqkR2BKxis15CBaV1NgiSQrPE4MQhQrPwuvjgX92i8bKWJ9SlmAQQU/LSymACqlbrjR9MhJ0T+ENb/AtfreRbfrbNX+7kx1A4BOk3XLVrblD8L/EG5EqG6HRLX/4F7FII9QkFFjb8dyEghwMSaGwX/JTiwmIa+hhp6AaIrRBPvylz9dTCxTzBA2Xig9F/N6RQ2RtFoVFZQR0ZX97A/E/r5PS5V6QS52khFoMFpFUOFxkhZFFSMgvpEEiGFyOXGouwAARGslBiEJMi9R+DAWlgvwu6xcZeb8T+UvaOzWvXttv1quHR6O0Ztgaq7AN5rFddshOWIO1mGD37JE9sWfnwXlxXp23r9IxZ9Szyn7Aef8E1z+mmw==</latexit>

P
x(z)���! ⌧

⌧�! nil

<latexit sha1_base64="pkpk67CQvyF08HSU+0Ox9tBiCDY="></latexit>

P
x(z)���! nil

<latexit sha1_base64="phFOYtd5n9svni+yu1m7v0BZRWY=">AAACJ3icbVA7TsNAFFzzDf8AJQUrIiRoIhtFAroIGsogEUBKrOh5eQkr1mtr9xkSrJQcBtHCOegQlByBG2CHFCQw1WjmfSeIlbTkuh/OxOTU9MxsYW5+YXFpeaW4unZuo8QIrItIReYyAItKaqyTJIWXsUEIA4UXwc1x7l/corEy0mfUi9EPoaNlWwqgTGoVN2vNrpGdawJjoru0u3O/22+GQNdBO9VS9VvFklt2B+B/iTckJTZErVX8al5FIglRk1BgbcNzY/JTMCSFwv58M7EYg7iBDjYyqiFE66eDR/p8O7FAEY/RcKn4QMTfHSmE1vbCIKvMb7TjXi7+5zUSah/4qdRxQqhFvoikwsEiK4zMEkJ+JQ0SQX45cqm5AANEaCQHITIxySIbGQpK+Wm3l2fkjSfyl5zvlb1K+fC0UqoeDdMqsA22xXaYx/ZZlZ2wGqszwR7YE3tmL86j8+q8Oe8/pRPOsGedjcD5/Aa826fq</latexit>

z fresh

<latexit sha1_base64="bsvWq8xaJ3QxMiK4QATdEzClJC8=">AAACG3icbVC7TsNAEDyHVwivQEqaExESVWSjSECHoKEMEnlIsRWtLxtyyvmhuzUiWPkURAvfQYdoKfgM/gA7pICEqUYzuzur8WMlDdn2p1VYWl5ZXSuulzY2t7Z3yrt7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZe6371AbGYU3NI7RC+A2lAMpgDKpV648uNwN/Og+dc2ADzSa4aRXrto1ewq+SJwZqbIZGr3yl9uPRBJgSEKBMV3HjslLQZMUCiclNzEYgxjBLXYzGkKAxkunz0/4YWKAIh6j5lLxqYi/N1IIjBkHfjYZAA3NvJeL/3ndhAanXirDOCEMRR5EUuE0yAgts1aQ96VGIsg/Ry5DLkADEWrJQYhMTLKa/hwFpbz0fpx35Mw3skhaxzWnXju7rlfPL2ZtFdk+O2BHzGEn7JxdsQZrMsHG7Ik9sxfr0Xq13qz3n9GCNdupsD+wPr4B4m6iLg==</latexit>

Q
x(z)���! ⌧

⌧�! nil

<latexit sha1_base64="Syd5Ryyb/eZ5NE/yik2sS+e6SQg="></latexit>

Q
x(z)���! nil

<latexit sha1_base64="zKxIBX/ETq8eNrkNezu4ONTkufw=">AAACJ3icbVA7TsNAFFzzJ/wClBSsiJCgiWyEBHQIGkqQCImUWNHz8hJWrNfW7jMkWCk5DKKFc9AhKDkCN8AOKUjCVKOZ950gVtKS6346E5NT0zOzc/OFhcWl5ZXi6tqVjRIjsCIiFZlaABaV1FghSQprsUEIA4XV4PY096t3aKyM9CV1Y/RDaGvZkgIok5rFzYtGx8j2DYEx0X3a2XnY7TVCoJuglWqpes1iyS27ffBx4g1IiQ1w3ix+N64jkYSoSSiwtu65MfkpGJJCYa/QSCzGIG6hjfWMagjR+mn/kR7fTixQxGM0XCreF/FvRwqhtd0wyCrzG+2ol4v/efWEWod+KnWcEGqRLyKpsL/ICiOzhJBfS4NEkF+OXGouwAARGslBiExMssiGhoJSftrp5hl5o4mMk6u9srdfPrrYLx2fDNKaYxtsi+0wjx2wY3bGzlmFCfbIntkLe3WenDfn3fn4LZ1wBj3rbAjO1w++nKfr</latexit>

Q
x(z)���! [z = a]⌧

<latexit sha1_base64="LjI+79HYAbq7j9rMlYJ/ugIz5Bw=">AAACJHicbVC7TgJBFJ31Lb5WLbWYSEy0IbvGRC1MjDaWkAiYwIbcHS44cfaRmbsKbmj8GGOr32FnLGz8B//ABSkEPNXJOfd5/FhJQ47zaU1Nz8zOzS8s5paWV1bX7PWNiokSLbAsIhXpax8MKhlimSQpvI41QuArrPq3F32/eofayCi8om6MXgDtULakAMqkhr1dqne0bN8QaB3dp529h/1e7eEUvDpB0rDzTsEZgE8Sd0jybIhiw/6uNyORBBiSUGBMzXVi8lLQJIXCXq6eGIxB3EIbaxkNIUDjpYMvenw3MUARj1FzqfhAxL8dKQTGdAM/qwyAbsy41xf/82oJtY69VIZxQhiK/iKSCgeLjNAyiwd5U2okgv7lyGXIBWggQi05CJGJSZbXyFBQyks73V6WkTueyCSpHBTcw8JJ6TB/dj5Ma4FtsR22x1x2xM7YJSuyMhPskT2zF/ZqPVlv1rv18Vs6ZQ17NtkIrK8flkqmOg==</latexit>

late game
Alice picks Q

x(z)���! [z = a]⌧

<latexit sha1_base64="O4G74zWtIu8RDDN4/LD6DyYJpYY="></latexit>

z fresh

<latexit sha1_base64="bsvWq8xaJ3QxMiK4QATdEzClJC8=">AAACG3icbVC7TsNAEDyHVwivQEqaExESVWSjSECHoKEMEnlIsRWtLxtyyvmhuzUiWPkURAvfQYdoKfgM/gA7pICEqUYzuzur8WMlDdn2p1VYWl5ZXSuulzY2t7Z3yrt7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZe6371AbGYU3NI7RC+A2lAMpgDKpV648uNwN/Og+dc2ADzSa4aRXrto1ewq+SJwZqbIZGr3yl9uPRBJgSEKBMV3HjslLQZMUCiclNzEYgxjBLXYzGkKAxkunz0/4YWKAIh6j5lLxqYi/N1IIjBkHfjYZAA3NvJeL/3ndhAanXirDOCEMRR5EUuE0yAgts1aQ96VGIsg/Ry5DLkADEWrJQYhMTLKa/hwFpbz0fpx35Mw3skhaxzWnXju7rlfPL2ZtFdk+O2BHzGEn7JxdsQZrMsHG7Ik9sxfr0Xq13qz3n9GCNdupsD+wPr4B4m6iLg==</latexit>

if Bob picks P
x(z)���! ⌧

<latexit sha1_base64="5GT+b4mHybHsP/111ckfjA80XRk="></latexit>

if Bob picks P
x(z)���! nil

<latexit sha1_base64="+9kflWk1VVHQj5K3fsjXbKBMaqk="></latexit>

Alice wins when z 6= a

<latexit sha1_base64="Nwfqte2RW80jw29iVnQlJdjCPG4="></latexit>

Alice wins when z = a

<latexit sha1_base64="BaABOtD1q9SZ/A00+YrW0wqf4+Y="></latexit>

Alice wins

<latexit sha1_base64="2nNu99eOiNQNooOrdoXxcPbYal8=">AAACGHicdVC7TsNAEDzzfmOgpDkRIVFFtokS6Hg0lCARQEqsaH1s4MT5bN2tgcjKjyBa+A46REvHZ/AH2CFIgGCq0czuzmqiVElLnvfmjIyOjU9MTk3PzM7NLyy6S8snNsmMwKZIVGLOIrCopMYmSVJ4lhqEOFJ4Gl3tl/7pNRorE31MvRTDGC607EoBVEgd183btst3lRTIb6S2/Y5b8arbW/WgVude1fMafuCXJGjUNmvcL5QSFTbEYcd9b58nIotRk1Bgbcv3UgpzMCSFwv5MO7OYgriCC2wVVEOMNswHn/f5emaBEp6i4VLxgYjfN3KIre3FUTEZA13a314p/uW1MupuhbnUaUaoRRlEUuEgyAoji0qQn0uDRFB+jlxqLsAAERrJQYhCzIqOfhwFpcL8tld29FUE/5+cBFW/Vt0+Cio7e8O2ptgqW2MbzGcNtsMO2CFrMsGu2T17YI/OnfPkPDsvn6MjznBnhf2A8/oBg1ig7w==</latexit>

P 6⇠L Q

<latexit sha1_base64="D7BnwNj4bNJyPDXgcX6a978YS/I=">AAACE3icbVC7TsNAEDyHV3gHKGlOREhUkY2QgC6ChoIikQhESqxofdmEU85nc7dGRFY+A9HCd9AhWj6Az+APsEMKQphqNLO7s5ogVtKS6346hbn5hcWl4vLK6tr6xmZpa/vaRokR2BCRikwzAItKamyQJIXN2CCEgcKbYHCe+zf3aKyM9BUNY/RD6GvZkwIok/xaW0fUtjLsXPJ6p1R2K+4YfJZ4E1JmE9Q6pa92NxJJiJqEAmtbnhuTn4IhKRSOVtqJxRjEAPrYyqiGEK2fjp8e8f3EAkU8RsOl4mMRf2+kEFo7DINsMgS6tX+9XPzPayXUO/FTqeOEUIs8iKTCcZAVRmZtIO9Kg0SQf45cai7AABEayUGITEyyeqaOglJ++jAcZR15fxuZJdeHFe+oclo/KlfPJm0V2S7bYwfMY8esyi5YjTWYYHfsiT2zF+fReXXenPef0YIz2dlhU3A+vgEAiJ8S</latexit>
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Early vs late: properties
P ⇠L Q ) P ⇠E Q

<latexit sha1_base64="WlXD6vhauMxK6+zEiDPKsPgHb34=">AAACKHicbZA9TwJBEIb38Bu/UEubjcTEitwZErUzGhMLCzCCJHAhc8sAG/Y+sjunkgutP8bY6u+wM7T+A/+BB16h6FRvnndmZ/b1IiUN2fbYys3NLywuLa/kV9fWNzYLW9t1E8ZaYE2EKtQNDwwqGWCNJClsRBrB9xTeeoPziX97h9rIMLihYYSuD71AdqUASlG7wCstI/32Fa/y1rXs9Qm0Du8zepHSdqFol+xp8b/CyUSRZVVpFz5bnVDEPgYkFBjTdOyI3AQ0SaFwlG/FBiMQA+hhM5UB+GjcZPqTEd+PDVDII9RcKj6F+HMiAd+Yoe+lnT5Q38x6E/if14ype+wmMohiwkBMFpFUOF1khJZpRMg7UiMRTC5HLgMuQAMRaslBiBTGaWa/HgWl3ORhOEozcmYT+SvqhyWnXDqplounZ1lay2yX7bED5rAjdsouWYXVmGCP7Jm9sFfryXqz3q3xd2vOymZ22K+yPr4AEC+mQw==</latexit>

P ⇠E Q 6) P ⇠L Q

<latexit sha1_base64="Mqp0tuEd2iQVng7A0zcHN4hVO60=">AAACLHicbVC7SgNBFJ31bXxFLW0Go2AVdkVQO1EEC4soRoXsEu5ObpIhs7PLzF01LPkBP0Zs9TtsRGzt/QM3MYVRT3U45z5PmChpyXVfnbHxicmp6ZnZwtz8wuJScXnl0sapEVgVsYrNdQgWldRYJUkKrxODEIUKr8LOUd+/ukFjZawvqJtgEEFLy6YUQLlUL25UfCuj+jE/476OyT+XrTaBMfEt/3ZOc6deLLlldwD+l3hDUmJDVOrFT78RizRCTUKBtTXPTSjIwJAUCnsFP7WYgOhAC2s51RChDbLBNz2+mVqgmCdouFR8IOLPjgwia7tRmFdGQG372+uL/3m1lJp7QSZ1khJq0V9EUuFgkRVG5jEhb0iDRNC/HLnUXIABIjSSgxC5mOa5jQwFpYLsrtvLM/J+J/KXXG6XvZ3y/tlO6eBwmNYMW2PrbIt5bJcdsBNWYVUm2D17ZE/s2XlwXpw35/27dMwZ9qyyETgfX5daqBg=</latexit>

(see previous example)

(not preserved by input prefix)

p 'E q i↵ p� ⇠E q� for every substitution �

<latexit sha1_base64="3elioBWQEyBoY/lIlX9qesSizzw="></latexit>

p 'L q i↵ p� ⇠L q� for every substitution �

<latexit sha1_base64="HBvXMyaL9iGV+7cI4fQvLtsWC+I="></latexit>

'E and 'L are congruences

<latexit sha1_base64="hEnT1VS7xQT2DgjEJQA3mX9tTTw="></latexit>

(the largest congruences included in each bisimilarity)

<latexit sha1_base64="yh7brIYScByzjDeZx0EaoVcoEDw="></latexit>

⇠E and ⇠L are equivalences but not congruences

<latexit sha1_base64="kLicl0kKU2Bo9gnyizNyGjxLPys="></latexit>

⇠E (resp. ⇠L) is a strong early (resp. late) ground bisimulation

<latexit sha1_base64="mYVQPcb0uV5R61zc37xyHwY81yE=">AAACXHicbVDBahRBEO0do8bE6KrgxUvhrpBclpkgqLdgEDx4iJBNArvDUtNbuzbp6Rm6qsVl2B/zT7wEr+aWP3BmHMEkvtPjvVdV3S8rrWGJ4x+96M7G3Xv3Nx9sbT/cefS4/+TpCRfBaxrrwhb+LEMmaxyNxYils9IT5pml0+z8sPFPv5JnU7hjWZWU5rh0ZmE0Si3N+sfVlBcwnLLJZx+GALueuBx1wqfhHhgGBBZfuCUQer v6G7EotAdLXwQ3h8zU+WDbpbCe9QfxKG4Bt0nSkYHqcDTrX03nhQ45OdEWmSdJXEpaoRejLa23poGpRH2OS5rU1GFOnFbt79fwKjBKASV5MBZakf6dqDBnXuVZncxRvvBNrxH/502CLN6mlXFlEHK6OSTGUnuItTd1rQRz40kEm5cTGAcaPYqQN4Ba12KoK7m2FK1Nq2+rpqPkZiO3ycn+KHk9evd5f3DwvmtrU71QL9WuStQbdaA+qiM1Vlp9Vz/VL3XZu4g2ou1o50806nUzz9Q1RM9/A+mktfE=</latexit>
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p+ nil ' p

<latexit sha1_base64="DuyIPUn/zjP8Z5GpKjM55GwzRL4=">AAACC3icbVC7SgNBFJ31GeMramFhMxgEQQi7ElC7oI1lBPOAbAizk5s4ZHZ2nLkrhCWf4FfYamUntn6Ehf/i7ppCE091OOde7rkn0FJYdN1PZ2FxaXlltbBWXN/Y3Nou7ew2bRQbDg0eyci0A2ZBCgUNFCihrQ2wMJDQCkZXmd96AGNFpG5xrKEbsqESA8EZplKvtK9P/JDhXTBIlJAT6lsRwj3VvVLZrbg56DzxpqRMpqj3Sl9+P+JxCAq5ZNZ2PFdjN2EGBZcwKfqxBc34iA2hk1LFQrDdJH9gQo9iyzCiGgwVkuYi/N5IWGjtOAzSySysnfUy8T+vE+PgvJsIpWMExbNDKCTkhyw3Im0GaF8YQGRZcqBCUc4MQwQjKOM8FeO0qmLahzf7/Txpnla8auXiplquXU6bKZADckiOiUfOSI1ckzppEE4m5Ik8kxfn0Xl13pz3n9EFZ7qzR/7A+fgGlNCa8Q==</latexit>

p+ q ' q + p

<latexit sha1_base64="Tw7b3W+qPqY+sq6ZWCLmUBDn8mI=">AAACAHicbVDLSsNAFJ34rPVVdelmsAhCoSRSUHdFNy4r2Ae0sUymt3XoJJnO3AgldONXuNWVO3Hrn7jwX0xiFtp6Vodz7uWeezwlhUHb/rSWlldW19YLG8XNre2d3dLefsuEkebQ5KEMdcdjBqQIoIkCJXSUBuZ7Etre+Cr12w+gjQiDW5wqcH02CsRQcIaJdKcqE9ozwocJnVRUv1S2q3YGukicnJRJjka/9NUbhDzyIUAumTFdx1boxkyj4BJmxV5kQDE+ZiPoJjRgPhg3zlLP6HFkGIZUgaZC0kyE3xsx842Z+l4y6TO8N/NeKv7ndSMcnruxCFSEEPD0EAoJ2SHDtUjqADoQGhBZmhyoCChnmiGCFpRxnohR0k8x6cOZ/36RtE6rTq16cVMr1y/zZgrkkByRE+KQM1In16RBmoQTTZ7IM3mxHq1X6816/xldsvKdA/IH1sc3VL6Wag==</latexit>

p+ (q + r) ' (p+ q) + r

<latexit sha1_base64="ONvSFJX/7BBPlQ8Af/RegkZiR0k=">AAACCnicbVDLSgNBEJyNrxhfq4IXL4NBSAiEXQmot6AXjxHMA5IQZiedODi7O5npFULMH/gVXvXkTbz6Ex78FzfrHjSxTkVVN11dnpLCoON8Wpml5ZXVtex6bmNza3vH3t1rmDDSHOo8lKFuecyAFAHUUaCEltLAfE9C07u7nPnNe9BGhMENjhV0fTYMxEBwhrHUsw9UqTAq6SLtGOHDiBZUaVQs6Z6dd8pOArpI3JTkSYpaz/ 7q9EMe+RAgl8yYtuso7E6YRsElTHOdyIBi/I4NoR3TgPlgupMk/5QeR4ZhSBVoKiRNRPi9MWG+MWPfiyd9hrdm3puJ/3ntCAdn3YkIVIQQ8NkhFBKSQ4ZrERcDtC80ILJZcqAioJxphghaUMZ5LEZxU7m4D3f++0XSOCm7lfL5dSVfvUibyZJDckQKxCWnpEquSI3UCScP5Ik8kxfr0Xq13qz3n9GMle7skz+wPr4BBBSYxw==</latexit>

p+ p ' p

<latexit sha1_base64="+jm7zAqaSYj3bgj/xdQ+hTx4oLw=">AAAB/nicbVDLSsNAFJ3UV62vqks3g0UQhJJIQd0V3bisYB/QhDKZ3tahk2ScuRFKKPgVbnXlTtz6Ky78F5OYhbae1eGce7nnHl9JYdC2P63S0vLK6lp5vbKxubW9U93d65go1hzaPJKR7vnMgBQhtFGghJ7SwAJfQtefXGV+9wG0EVF4i1MFXsDGoRgJzjCVXHWiqGtEAPdUDao1u27noIvEKUiNFGgNql/uMOJxACFyyYzpO7ZCL2EaBZcwq7ixAcX4hI2hn9KQBWC8JM88o0exYRhRBZoKSXMRfm8kLDBmGvjpZMDwzsx7mfif149xdO4lIlQxQsizQygk5IcM1yItA+hQaEBkWXKgIqScaYYIWlDGeSrGaTuVtA9n/vtF0jmtO436xU2j1rwsmimTA3JIjolDzkiTXJMWaRNOFHkiz+TFerRerTfr/We0ZBU7++QPrI9vDUyVuQ==</latexit>

p|(q|r) ' (p|q)|r

<latexit sha1_base64="H6PLIAYpttgVXS4eoaSIjp4l6DM=">AAACCnicbVC7TgJBFJ3FF+ILNbGxmUhMoCG7hkTtiDaWmMgjAUJmhwtOmN0dZu6aEJY/8CtstbIztv6Ehf/iLm6h4KlOzrk399zjKikM2vanlVlZXVvfyG7mtrZ3dvfy+wcNE4SaQ50HMtAtlxmQwoc6CpTQUhqY50pouqPrxG8+gDYi8O9woqDrsaEvBoIzjKVe/khFxXGkS7RjhAdjWlTRuBTpXr5gl+056DJxUlIgKWq9/FenH/DQAx+5ZMa0HVthd8o0Ci5hluuEBhTjIzaEdkx95oHpTuf5Z/Q0NAwDqkBTIelchN8bU+YZM/HceNJjeG8WvUT8z2uHOLjoToWvQgSfJ4dQSJgfMlyLuBigfaEBkSXJgQqfcqYZImhBGeexGMZN5eI+nMXvl0njrOxUype3lUL1Km0mS47JCSkSh5yTKrkhNVInnETkiTyTF+vRerXerPef0YyV7hySP7A+vgEKeJoL</latexit>

p|q ' q|p

<latexit sha1_base64="nZFN+9pVYD6Ffo6Fj7+3hlozCdY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGiTykxETnyyaccrYvd2ukyEnDV9BCRYdo+RMK/gXbuICEqUYzu9rZ8ZQUBm370yosLa+srhXXSxubW9s75d29pgkjzaHBQxnqtscMSBFAAwVKaCsNzPcktLzRVeq3HkAbEQa3OFHg+mwYiIHgDBPpTk3HtGuED2M6nqpeuWJX7Qx0kTg5qZAc9V75q9sPeeRDgFwyYzqOrdCNmUbBJcxK3ciAYnzEhtBJaMB8MG6cpZ7Ro8gwDKkCTYWkmQi/N2LmGzPxvWTSZ3hv5r1U/M/rRDg4d2MRqAgh4OkhFBKyQ4ZrkdQBtC80ILI0OVARUM40QwQtKOM8EaOkn1LShzP//SJpnlSd0+rFzWmldpk3UyQH5JAcE4eckRq5JnXSIJxo8kSeyYv1aL1ab9b7z2jBynf2yR9YH99VaJcM</latexit>

p|nil ' p

<latexit sha1_base64="PLRqqbpG7GXO7vgMInWBfwUiSbI=">AAACC3icbVC7TsNAEDzzDOEVoKCgOREhUUU2igR0ETSUQSIPKbGi82UTTjmfj7s1UmTyCXwFLVR0iJaPoOBfsE0KSJhqNLOrnZ1AS2HRdT+dhcWl5ZXVwlpxfWNza7u0s9u0UWw4NHgkI9MOmAUpFDRQoIS2NsDCQEIrGF1mfusejBWRusGxBj9kQyUGgjNMpV5pXz90Q4a3wSBRQk5o14oQ7qjulcpuxc1B54k3JWUyRb1X+ur2Ix6HoJBLZm3HczX6CTMouIRJsRtb0IyP2BA6KVUsBOsn+QMTehRbhhHVYKiQNBfh90bCQmvHYZBOZmHtrJeJ/3mdGAdnfiKUjhEUzw6hkJAfstyItBmgfWEAkWXJgQpFOTMMEYygjPNUjNOqimkf3uz386R5UvGqlfPrarl2MW2mQA7IITkmHjklNXJF6qRBOJmQJ/JMXpxH59V5c95/Rhec6c4e+QPn4xsZw5tC</latexit>

(x)nil ' nil

<latexit sha1_base64="JTRx+RKyBr50aC8bYkKMeOE1DKs=">AAACK3icbVC7TsNAEDzzDO8AJc2JCAmayEaRgC6ChjJIJEFKrGh9bMKJ89ncrVEiKx/AxyBa+A4qEC0fwB9ghxQJMNVoZvZ2b4JYSUuu++bMzM7NLywWlpZXVtfWN4qbWw0bJUZgXUQqMlcBWFRSY50kKbyKDUIYKGwGt2e537xHY2WkL2kQox9CT8uuFECZ1CmW9vsH7RDoJuimWqohb1sZ4h2f1LKUW3ZH4H+JNyYlNkatU/xqX0ciCVGTUGBty3Nj8lMwJIXC4XI7sRiDuIUetjKqIUTrp6PPDPleYoEiHqPhUvGRiJMTKYTWDsIgS+Y32t9eLv7ntRLqHvup1HFCqEW+iKTC0SIrjMxaQn4tDRJBfjlyqbkAA0RoJAchMjHJapt6FJTy0/4g78j73chf0jgse5XyyUWlVD0dt1VgO2yX7TOPHbEqO2c1VmeCPbAn9sxenEfn1Xl3Pn6iM854ZptNwfn8ButEqPc=</latexit>

(x)(y)p ' (y)(x)p

<latexit sha1_base64="vPDDPu4hiEy8HXh45c5FqBkCF8s=">AAACHnicbVDLSgNBEJz1Gd9RwYuXwSAkl7ArAfUmevEYwaiQLKF30tHB2d1xplcMa/5FvOp3eBOv+hn+gZOYg0brVFR1dzUVaSUt+f6HNzE5NT0zW5ibX1hcWl4prq6d2TQzAhsiVam5iMCikgk2SJLCC20Q4kjheXR9NPDPb9FYmSan1NMYxnCZyK4UQE5qFzfKd5Vyr6J5y8oYb7jjTtHtYsmv+kPwvyQYkRIbod4ufrY6qchiTEgosLYZ+JrCHAxJobA/38osahDXcIlNRxOI0Yb58P8+384sUMo1Gi4VH4r4cyOH2NpeHLnJGOjKjnsD8T+vmVF3L8xlojPCRAyCSCocBllhpCsGeUcaJILB58hlwgUYIEIjOQjhxMw19esoKBXmd72+6ygYb+QvOdupBrXq/kmtdHA4aqvANtkWK7OA7bIDdszqrMEEu2eP7Ik9ew/ei/fqvX2PTnijnXX2C977Fz2roaA=</latexit>

(x)(x)p ' (x)p

<latexit sha1_base64="WeC9SP8aeA7tzGgmJHqgyVptif4=">AAACB3icbVC7TsNAEDzzDOEVSElzIkIKTWSjSEAXQUMZJPKQEis6XzbhlDvb3K0RkZUP4CtooaJDtHwGBf+CbVxAwmiL0cyudne8UAqDtv1pLS2vrK6tFzaKm1vbO7ulvf22CSLNocUDGeiuxwxI4UMLBUrohhqY8iR0vMll6nfuQRsR+Dc4DcFVbOyLkeAME2lQKlcfjpMKad8IBXc05YNSxa7ZGegicXJSITmag9JXfxjwSIGPXDJjeo4dohszjYJLmBX7kYGQ8QkbQy+hPlNg3Dg7fkaPIsMwoCFoKiTNRPg9ETNlzFR5SadieGvmvVT8z+tFODpzY+GHEYLP00UoJGSLDNciSQXoUGhAZOnlQIVPOdMMEbSgjPNEjJKYikkezvz3i6R9UnPqtfPreqVxkSdTIAfkkFSJQ05Jg1yRJmkRTqbkiTyTF+vRerXerPef1iUrnymTP7A+vgFhhJfw</latexit>

(x)(p+ q) ' (x)p+ (x)q

<latexit sha1_base64="81duNchyy34m6CMyeTNTxpmSHt8=">AAACDnicbVDLTgJBEJzFF+Jr1ZteJhITCAnZNSTqjejFIybySICQ2aHBCbO7w0yvkRASP8Gv8Konb8arv+DBf3EXOShYh0l1VXd6ujwlhUHH+bRSS8srq2vp9czG5tb2jr27VzNhpDlUeShD3fCYASkCqKJACQ2lgfmehLo3uEz8+h1oI8LgBkcK2j7rB6InOMNY6tgHuft8ThWGedoywochjWtVSN5hx846RWcKukjcGcmSGS od+6vVDXnkQ4BcMmOarqOwPWYaBZcwybQiA4rxAetDM6YB88G0x9MbJvQ4MgxDqkBTIelUhN8TY+YbM/K9uNNneGvmvUT8z2tG2Dtrj0WgIoSAJ4tQSJguMlyLOBygXaEBkSU/ByoCyplmiKAFZZzHYhSnlYnzcOevXyS1k6JbKp5fl7Lli1kyaXJIjkiOuOSUlMkVqZAq4eSBPJFn8mI9Wq/Wm/X+05qyZjP75A+sj28n0pnf</latexit>

(x)(p|q) ' p|(x)q if x 62 fn(p)

<latexit sha1_base64="MTkCutjvXsy4mpo7ZJ9BkDwpEmc="></latexit>

[x = x]p ' p

<latexit sha1_base64="2dzuVypODLVsoNhpJ109+x+UEtQ=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MYygnnAZgmzk5s4ZHZ3nLkjCUtKv8JWKzux9UMs/Bc3MYUmnupwzr3cc0+opDDoup9Obml5ZXUtv17Y2NzaLpZ2dhsmsZpDnScy0a2QGZAihjoKlNBSGlgUSmiGg6uJ33wAbUQS3+JIQRCxfix6gjPMpE6p6A8vhoGibSMiuKeqUyq7FXcKuki8GSmTGWqd0le7m3AbQYxcMmN8z1UYpEyj4BLGhbY1oBgfsD74GY1ZBCZIp8HH9NAahglVoKmQdCrC742URcaMojCbjBjemXlvIv7n+RZ7Z0EqYmURYj45hELC9JDhWmSNAO0KDYhskhyoiClnmiGCFpRxnok2q6iQ9eHNf79IGscV76RyfnNSrl7OmsmTfXJAjohHTkmVXJMaqRNOLHkiz+TFeXRenTfn/Wc058x29sgfOB/fCCiXUg==</latexit>

!p ' p|!p

<latexit sha1_base64="5sNc7qWeLkRHANL3fXQfH9rOOiU=">AAACAHicbVC7TsNAEDyHVwivACXNhQiJKrJRJKCLoKEMEnlIiYnOl0045Wwfd2ukyKThK2ihokO0/AkF/4JtXEBgqtHMrnZ2PCWFQdv+sAoLi0vLK8XV0tr6xuZWeXunbcJIc2jxUIa66zEDUgTQQoESukoD8z0JHW9ynvqdO9BGhMEVThW4PhsHYiQ4w0S6rijaN8KHW6ruK2pQrto1OwP9S5ycVEmO5qD82R+GPPIhQC6ZMT3HVujGTKPgEmalfmRAMT5hY+glNGA+GDfOUs/oQWQYhlSBpkLSTISfGzHzjZn6XjLpM7wx814q/uf1IhyduLEIVIQQ8PQQCgnZIcO1SOoAOhQaEFmaHKgIKGeaIYIWlHGeiFHSTynpw5n//i9pH9Wceu30sl5tnOXNFMke2SeHxCHHpEEuSJO0CCeaPJIn8mw9WC/Wq/X2PVqw8p1d8gvW+xdDnZZg</latexit>

Early & late: properties
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Weak semantics
p

↵
=) q defined as expected

<latexit sha1_base64="DQKpScVtcGKb/Kj/WR3AmH7EoNo="></latexit>

weak transitions:

weak bisimulations:

⇡E and ⇡L defined as expected

<latexit sha1_base64="EWdXiS/wm/G5PA17PEHW0juMxIc="></latexit>

⇡E and ⇡L are weak bisimulations

<latexit sha1_base64="xXVIsjer4yyfgc6bRTk8i0d5pxI="></latexit>

⇡E and ⇡L are equivalences but not congruences

<latexit sha1_base64="IGX4L6IXXFcw4gt7fVWJq19xuz4="></latexit>

Bob replies with weak moves

<latexit sha1_base64="EuWl7B0YfvR7LaaQnSf+EsqwMeA=">AAACLHicbVDLSgNBEJz1GeMr6tHLYBA8hV0R1FvQi8cIRoUkhN5JR4fM7izTvUpYcvdrvOqHeBHx6g/4A+7GHDRap6Kqm+quMDGa2PdfvZnZufmFxdJSeXlldW29srF5STZ1CpvKGuuuQyA0OsYmazZ4nTiEKDR4FQ5OC//qDh1pG1/wMMFOBDex7msFnEvdyk7Wpr48saF0mOchyXvNt/IeYSAje4c0KncrVb/mjyH/kmBCqmKCRrfy2e5ZlUYYszJA1Ar8hDsZONbK4KjcTgkTUAO4wVZOY4iQOtn4l5HcTQnYygSd1EaORfy5kUFENIzCfDICvqVprxD/81op9486mY6TlDFWRRBrg+MgUk7nJaHsaYfMUFyOUsdSgQNmdFqCUrmY5q39Cixi2FpDo7ylYLqTv+RyvxYc1I7P96v1k0lfJbEtdsSeCMShqIsz0RBNocSDeBRP4tl79F68N+/9e3TGm+xsiV/wPr4Ad72oxg==</latexit>

weak bisimilarities:

weak observational congruences:

(not preserved by input prefix and choice)

p uE q i↵ 8�. p� ⇡E q� and 8r. p+ r ⇡E q + r

<latexit sha1_base64="yXJnX+aWB8khd44b3DUCle8zXDE="></latexit>

p uL q i↵ 8�. p� ⇡L q� and 8r. p+ r ⇡L q + r

<latexit sha1_base64="guL7SKEJgOa9KhnQ+yDF+PJnGMc="></latexit>


