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�NkdY�FHY=E3FHY=E[`JKmO�GJZLh$FHY*ERK_GJZdS�ZdY*Y*adKBuÝO[F"a]Y*KHh$FHG��]|mGJO[Z&E[ZLaélfE3`JGJaLEf|mGJO[Zc|HOnO[`iK:h�Ofl[Y�FHGJZdS�E[KBz/E[Z�9
E[K;��YWhq|HKAO3uéKI9]K_|mY*z a]Y*l[Y*`}O:�dz/Y�ZT|AE[KT��OTKmKmG=8L`}Y:>��NkdGiK@GiKÀ|mkLY�FmYWE[KmO[ZUF�k�9 |HkdY�h$ORz/z�Y*FHh�GJE[`
Y*a]G}|mGJZdS0|mOnO[`iKCh�O[ZT|HE[G}Z E3`iK_OAKmO[z/Y,l[Y�FHG=<�h�E3|mGJO[Z+u°ERh$GJ`}G}|mGJY*K,>�V�Z]uÝO[Fm|mILZLEf|HY�`�9[Vo|mkdYWK_Y�l[Y*FmG=<�h*Ef|mGJO[Z
u°E[h$GJ`JG�|HG}YWK�E3FHY�O3u¦|HY�Z"�TIdG�|HY�FHY*K_|mFHGJh$|mY*a/E[ZLa,|mkdYN|HOTOR`JK=E3FHY"Wmh$`JORKmY*a%X�GJZ/|mkdYCK_Y*ZLK_Y�|HkLEf|�|HkdY�FHY�E3FHY
O[Zd`�90`JGJz�G}|mYWaY�oORKHK_G�8dGJ`}G}|mGJY*K�|mOAGJZT|mY*F_u°ERh$Yc|mkLY�zZF�G�|Hk�O3|HkdY�FtK,>6$CZ�|mkLY&O3|HkdY�FCkLE3ZLa
VoE/ZnIdzL8�Y*F
O3u��TIdG�|HY�Y\[@h�G}Y*ZR|�lRY�FHG]<oh�Ef|HG}ORZs|HOnO[`iK�kLE�lRY^8oY�Y*Z@a]Y�lRY�`JO(�oY*a_8�9s|HkdY�FHY*KmY*E[FHhtk�h$O[z/z,IdZdG}|�9[V(8LI]|
|mkdY,9�E[FmYéGJZ+S[Y*ZdY�FtE3`�8LE[KmY*a�ORZ�E[a�kdO]héGJZ	�dI]|�uÝO[FHzÀE3`JGJKmzÀK�E3Z�a{|mkdY,SREP�`8oY$|�F�Y�Y*Z+|mkdY*z E[ZLa
FmYWE3`�a�+���FmYWK�|HFmGihq|tK |mkLY�GJF�I�K_Y�Ef|�E[Z@GJZLa]ILK_|mFHGJE[`oKHh�E[`}Y:>�b=l[Y*ZÀG�u
|HkdY*KmY�|HOnO[`iKPE[FmY�GJZASRY�ZdY*FHE[`L`JY*KHK
h$`JORKmY*a�|HkLE3Z�h�O[z/z/Y�Fth$GiE3`�O[ZdYWK�VL|mkdY,9+kLE�l[YsFHE[FmY*`=9cFPY*`}`}\xa]Y\<LZLY*a+GJZT|mY�Fmu°E[h�Y*K,>obLO[F�Y\ddE3ze�d`JY[VºE
`}O[|�O3u a]Y�lRY�`JO(�dz/Y�ZT|tKRFPY*FmYczÀE[a]YéE[FmORIdZLaA|mkdYsr��LG}Z+lRY�FHG]<�h*Ef|HG}ORZ@|mOnOR`�! f�O[`D.	gh)êV	8dId|�|mkdY,90E3FHY
8LE[KmY*a0O[Z0|mkdY&E�lfE[G}`iEP8dGJ`JG�|�9@O[uB|HkdY&K_ORIdFth$Yéh$O]a]YéE3Z�aAZdO[|�O[ZjiHk6lhmon0lhm�a]Y?<LZdY*a{GJZT|mY�Fmu°E[h�Y*K,>

p a]G=qºY�FHY�ZT|�E(�	�dFHORE[htkYFNE[K�uÝO[`J`JO0FPYWa`F�G�|HkdG}ZG3sr�+�tu! b�jcywvS.(x*)êV�EÀ|mOnOR`=8oO*d�uÝO[FC|mkdY�l[Y*FmG}\
<�h�E3|mGJO[Z{O3uy�������z��K;��YWh$G=<�h�E3|mGJO[ZLK,>�#ê|�FNE[KNh$ORZLh$Y*G}lRY*a0FmGJS[kT|NuÝFHO[z |HkdYw8oY�S[GJZdZdGJZdS@ERK�E3Z{O(�oY�Z
�d`JE3|_uÝORFmz uÝO[FPG}ZT|mY*F_u°ERh$GJZdSsa]G=qºY�FHY�ZT|�E[`}SRO[FHG�|HkdzÀK�E3ZLae�LFmOflnGia]Y*K�KmY�lRY�FtE3`	F�Y�`J`}\êa]Y?<LZdYWaÀE3ZLa@adOnh$\
Idz/Y�ZT|mYWa GJZT|mY�Fmu°E[h�Y*Kc{ p �	�d`JGJh*Ef|mGJO[Z÷w�FHO[SRFHE[z�z/GJZdS�#xZT|mY*F_u°ERh$YWK�VSr�t	B�uÝORFÀK_kdORF_|h|h>}�NkdY{G}ZLG�|HGJE[`
z�O[|mGJlfEf|mGJO[Z uÝO[F�|HkdY`FPORF;~��dFHY*KmY�ZT|mYWa kdY*FmY`FNE[Ks|mkdY�u°ERhq|�|mkLE3|C�?+z�58�YWh$O[z/YWK�E z/O[FHY{E[ZLa
z�ORFmYH�oO(�dIL`JE[FNuÝO[FHz/E[`}GiKmz G}Z{|mkLYc|mY�`JY*h�O[z/zsILZdGJh*Ef|HG}ORZ{h�O[z/zsIdZLG�|�9RVdE3ZLa0|mk�Ef|�FPYHFNE3ZT|mYWa@|HO
E[adE(�]|
3%rz+�tA|mOÀa]YWE3`BE[`JKmOLF�G}|mk-�,+��/K;��YWh$G=<�h�E3|mGJO[ZLK,>LrnGJZLh$Yc|HkdYéGJZR|HY�FHz/Y*a]GiEf|HY'�LFmORS[FtE3z `JY�l[Y*`
uÝO[FHz/E[`}GiKmz/K�ILKmY*aCF�G}|mkdGJZ-3%rz+�t0E3FHYCZdO[|�EP�	�LFmO:�dFmGiEf|HY�uÝORF��,+��/K;�oY*h$G=<�h*Ef|mGJO[Z�K�V�F�YCk�E[aA|mO/G}Zd\
l[Y*K_|mGJSRE3|mY�E[`�|HY�FHZLEf|HG}lRY�FmY,�dFHY*KmY�ZT|HE3|mGJO[ZLK,>$bdORFBY\ddE[z_�L`}Y�3%rz+�t�GiK�8LERK_YWacO[Z&E�K;9nZLhtkdFHO[ZdORILK
h�O[z�\
zsIdZdGih�E3|mGJO[Z{z/OnadY�`�{°FmY*ZLa]Y�Q�\vlRO[ILK�|qV�F�kLY�FHY*E[K��,+��/h�O[z/zsIdZLGJh*Ef|mGJO[Z�K�E3FHYCuÝIL`}`�90ERKI9nZLhtkdFHO[ZLO[ILK
{ÝlnGJEe�TIdY*IdY*K�|h>

p ZdO[|mkdY*F�z/O3|mGJlfEf|HG}ORZ@h$O[Z�h$Y�FHZLK"|HG}z/Y�z/O]a]Y*`}GJZdS%>Tb�G}ZLadG}ZdS,E`W_FHY*E[KmO[Z�EP8d`JY,XCZdO3|HG}ORZÀO3uº|mGJz/Y
G}Z{E[K;9TZ�htkdFmORZdO[I�K�KI9]K_|mY*z/KPGiK�EsZdO[Z@|mFHG}lnGiE3`6�RILY*K_|mGJO[ZAE[ZLaÀ|HkdGJK�GiK=FHY\��Y*hq|HY*a"8�9/|HkdYClfE[FmGJY$|�9�O3u
|mkdY�Y\d]GiK�|HG}ZdSC�dFHO(�oORKHE3`iK�uÝO[F�Y\d]GiK�|HG}ZLSca�+��ºK,>obLO[F�G}ZLK_|HE[ZLh$YRVL|HkdYA�?+z�AK;9nZR|tE0d�a]Y?<LZdY*K�EÀ|HG}z/Y*F
h$O[Z�h$Y?�d|*Vy8dId|À|mkdY*FmY�GiKÀZdO h$ORZLK_Y*ZLKmILK/O[Z÷kdO0F |HG}z/YY�dFHO[SRFmYWKmKmY*K*V"E3ZLa a]G=qoY*FmY*ZT|c�?+z� |mOnO[`iK
kLE�l[Y/E[a]O:�]|mYWa adG]qºY�FHY�ZT|&htkdO[Gih$YWK?>
rnGJz/G}`iE3FH`�9[V�GJZ�|HkdY/O[FHG}SRG}ZLE[`y�������z�,a]Y?<LZdG}|mGJO[Zí|mkdY*FmY/GiKcZdO
�LE3Fm|mGih$Id`iE3FCZdO3|HG}ORZ�O3u |HG}z/YRVsF�kdY*FmYWE[KCa]G]qºY�FHY�ZT|C|mGJz�YWa�Y?dT|HY�ZLKmGJO[ZLKCE3FHYsh$IdFHFHY�ZT|m`�9C8oY�GJZdSC�dFmO[\
��OTK_YWa-! gBg�.��TV��CIdY,.:&*)�>�^PkLOTOTK_GJZdS�E3Z0E(�	�dFHO(�dFHGiEf|mY�|mGJz/Y*a0Y\dn|mY*ZLK_GJO[ZAuÝO[F�E3ZYa�+���KmkdORId`Ja@|HE(~[Y
G}ZT|mO�ERh�h�O[IdZT|cZdO3|&ORZd`=9�|mY*htkLZdGJh*E3`=h�O[ZLKmGia]Y�FtEf|HG}ORZLKcEP8oO[I]|é|HkdY@K_Y*zÀE3ZT|mGih�KcO[u=|mGJz/Y*a K;9]K�|HY�zÀK
8dI]|CE[`JKmO/z�ORFmYw�LFHE[S[zÀEf|HGJh�O[ZLY*KNFHY�`iEf|mYWa0|mO/|mkLYsEP�	�LFmO:�dFmGiEf|HY�ZdYWKmKPuÝORF�ILK_YéGJZ�EÀK;9nK_|mY*z Y*ZdS[G}\
ZdY�Y*FmGJZdS0h�O[ZT|mY?dn|,>6� Y_8oY�`JG}Y*l[Y,|mkLE3|C|HkdY�adG]qºY�FHY�ZT|cGJa]YWE[KcEP8oO[Id|�Y?dT|HY�ZLKmGJO[ZLKCO3u�|HkdY�`JE[ZdS[ILE[S[Y
zsILK_| 8oY�l�E[`}GiadE3|mY*a&Y\d���Y*FmGJz/Y�ZT|HE[`}`�9H8�Y�uÝO[FHY�8oY�GJZdScE[a]O:�]|mYWac|mOcE�l[ORGJaH�dkLY�ZdORz�Y*ZLE�O[uLFHY���Y*h$|mGJO[Z
8�9@|mkdYéILKmY�FtK,>
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Start

tokenCritical

Idle

set worried:=1

set worried:= 1
round:=true

output claim(S1,round) to Q2
set worried:=1

output claim(adr,rnd) to Q2

input token
from Q1

if rnd<>round

if adr=S1

input claim(adr,rnd)
from Q1

round:=not round

reset worried if rnd=round

if worried=0

if adr < S1

if adr > S1

output token to Q2

output close(S1) to env

output open(S1) to env
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ôs¥\lhm õ^ª�i0¨�mon0ÉSÝ-�íY E3FHY+GJZR|HY�FHY*K_|mYWa G}Z htkLY*h�~nG}ZLS¾|mkLE3|A|mkLY KmkLE3FHY*a FHY*KmO[IdFth$Y�GiK0ERh�h�Y*KHK_YWa GJZ
zsI]|HILE3`
Y?ddh$`JILK_GJO[Z�>dbdO[FN|HkdGiK�V	F�Yéh$ORZLK_Gia]Y*FNERKNlnGJKmG=8L`}YéORZd`=9@|mkdY ì ô%á(åAE3ZLa ë ß ì ã á/E[h$|mGJO[ZLK,>
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p ZdO[|mkdY*FNE(�	�dFHORERhtkÀ|mO�l[Y*FmG}uÎ9ÀzsI]|HILE3`�Y?ddh$`JILK_GJO[Z0GJKP|HO/h�O[ze�LE[FmY�|mkdYcz/O]a]Y�`ºO3u:|mkdYéK;��YWh$G=<�h�E3\
|mGJO[Z�F�G�|Hk E3Z EP8LK_|mFtE[h$|�ORZdYÀY\d��dFHY*KHKmG}ZdS0|mkLY@a]Y*KmG}FHY*a�8oY�kLE�lnGJO[F4>
bdO[FéGJZLK_|HE[ZLh$YRVBEfu¦|HY�FékdGia]GJZdS
O3u:E[`}`
ERhq|mGJO[Z�KPa]G=qºY�FHY�ZT|NuÝFmORz ë ß ì ã á	{�Ê X |�E[ZLa ì ô%á(å�{¸Ê X |$Vn|mkdYcz/G}ZLG}zÀE3`�z/O]a]Y*`�uÝORFR8dFHE[ZLhtkdGJZdS
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ORIdF�Y\ddE3ze�d`JY�K;�oY*h$G=<�h*Ef|mGJO[ZAGJKP|mkLYCORZdY�KmkdO0F�Z@GJZ0b�GJS[IdFHY
­%>��NkdYCFHY*adILhq|HG}ORZLK
E3ZLa{h$ORz_��E3FHGJKmO[ZLK�kLE�lRY
8oY�Y*Z�h�E[FmFHG}YWa@ORI]|�ILK_GJZdSAr���+f=�6%r�Ã6rz7S>

open(S2)

close(S1)

close(S2)

close(S2)

open(S3)close(S3)

open(S1)

close(S4)
close(S1)

close(S4)
open(S4)
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