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O�PRQTS,UWVYXZPR["V�\/]�^�\_XZQF`FVYab[dcfe>ghabPh[FghP
i�[FabjkPRUYlWamVon5\/]qp�rLS,lWc_\ts
p�ruS/lWc/\�s0vHe>gh\,VYrLS,[TwHx

y S,rbrbnzv S,ruabghP�{/|�wFgRlhx c/ruS>x S/g_x `F}
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VY`>UES/r�l�n>XZXZPRVWUWn5ab[$SfXZ\"wFPhr�wFamUYPhgRVYrmn�]LUY\_X�amVYl���UY\_XZPhruSZlWQ�Phgham�TghS,VYab\_[@x@��`FU
S,QdQFUY\_S/gE��ab[>j_\_rbjkPhl2�T[dwFab[dcIVY�FP��E���,�����(�E F�/¡F¡H¢R£0¤,���t¥/¦W�,§¨\/]�VY�dP©XZ\"w>Phr�vS
c,UES/Qd�FabgtS/rqUYPhQFUYPRlWPh[zVES,VYab\_[+\/]�g��dS/[d[FPhrm��ªTS/lWPhw$l�n>l�VYPhX«gh\_XZX<`d[FaughS,VYab\_[@¬Hgh\_Xf�
QF`FVYab[dcVY�dP+c/UY\/`dQ®\/]fl�n>XZXZPRVWUYabPhl5\/]<VY�dabl�w>auS/c/UES,X�¬¯S/[Tw�gh\/XZQd`>VYau[Fc�VY�dP
ruS,UYc/Phl�V�Q�\_lWlWabªdrbP$lW`dªFc/UY\_`FQ°\/]�VY�dPhlWP©l�n>XZXZPRVWUYabPhl�s*�Fabg��°ab[dwF`dgRP©S/`>VY\_XZ\/UW�
QF�dablWXZl�\,]�VY�dP�`d[dwFPRUYrmn>ab[dc$XZ\"wFPhr�x � P�wFPRlWgRUYabª�P�S©VY\z\_r�vezn>XZX2±q²"VWUES/g�VY\/Utv
s*�FaugE�:vH]C\/U�S2c_abjkPh[+XZ\"wFPhrqS,[Tw+³q´¯³�QFUY\/Q�PRUWVonzvT`dlWPhl0\/`FU�S,QdQFUY\_S/gE�+VY\5�T[dw
S�c,UY\_`dQI\/]l�n>XZXZPRVWUYabPhl0\,]�VY�dPZXZ\"w>Phr�s*�Fabg��(Q>UYPhlWPRUYjkP<VY�dPZQFUY\/Q�PRUWVonzx:µ��Faul
c,UY\_`dQ¶gtS/[¶VY�FPh[¶ª�P�`dlWPtw]·\/U�l�n>XZXZPRVWUWn(UYPtw>`dgRVYab\/[°wF`>UYab[dc(XZ\"w>Phr*g��FPhg�}z�
ab[dc2`FlWau[FcZPR²>abl�VYau[Fc5�"`F\/VYabPh[zVW��ªTS,lWPtw�XZPRVY�F\"wFlhxTi¯[drbab}kP0QFUYPRj>ab\/`dl�S,QdQ>UY\kS/gE�dPRlhv
\/`FU'XZPRVY�d\"w2gtS,[©wFPRVYPRgRV¯S,UYªdamVWUES�UWn�l�VWUY`FgRVY`FUES,r:l�n>XZXZPRVWUYabPhl*S�UYablWau[Fcf]CUY\/X¸VY�dP
gh\/XZX�`F[dabgtS,VYab\/[�l�VWUY`dg�VY`FUYP�\,]�VY�dP0XZ\"w>Phr�x
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H9I�JLKMI�NPO-Q�RGSTI�U�VLUTNGWMXZYE[\[\O-V?JLY^]�_�JLUTNGW`[aI�]�O�Scb�dGO�b�KEUTNGWMe�X?XZ_G[\O>X*V?d�e&VfXLYE[a[\O�VLJ?U�O>X
Ig<e`[\I�]�O�Sce�JLOaO�U�VLd�O�J'KENGI&HhNji$kmlonqplon;r@s>t5uvI�Jfe�JLO\b-I�]�O>]wUTN�VLI`VLd�Oa[\I�]�O�S7VLdGJ?I�_�W�d
VLdGOP_�XLOwIgaXZRmO�b�UTe�S�K�O�YEH9I�J?]�Xwr xGu-y�z�t5{<|<IV?d}eR�RGJLI�e�b�dGO>X~J?O���_GUTJLO^VLdGOP[\IE]GO�STS�O�J�V?I
RGJLI&�EU8]�OhUTN�g�I�J?[�e&VLUTI�N�I�N�VLd�O*RGJ?O�XLO�N�b�O�Ig�XLYE[a[\O�VLJ?Y$UTN�e'[\I�]�O�S�{E�;dGUTX9U8XcRmIVLO�N�VLU8eSTS�Y
O�J?JLI�J�RGJ?I�N�O�u�eN�]Pb-I�[aR�JLI�[aU8XLO�X*VLdGO\e_�V?I�[�e&V?U�I�NwI�g9[\I�]�O�S7b�dGO>b�K�UTNGW3umHhd�UTb�d�UTX�I�N�O
Ig�U1V�X~[�eUTNjX!V?JLO�NGWV?d�X~e�X�e���O�J?U��3b�eVLUTI�N�VLO�b�d�NGUT��_GO�{A�;dGOwb�d3eSTS�O�NGW�OMIgfe�_�VLI�[\eVLU8b
XZYE[\[\O-VLJ?Y$]GO-VLO>boV?U�I�N�UTX,V?IfUTN�g�O�J<XZYE[\[\O-VLJ?UTO�X7I�g3V?dGO*XZV?e&V?O-��XZR3e�b-Oh_�N�]�O�J?STY�UTNGWfe�[\I�]�O�S
� n	�	��p&���hO-Q�RGSTU8b-U�VLSTY�b-I�N3X!V?JL_�b-VLUTNGW^V?dGO�X!V�e&V?O-��XZR�e�b-O�{��;dGO`UTN�g�O�J?JLO>]�XLYE[a[\O�VLJ?U�O>X$[$_�XZV� O�W�_�e�J?e�N�V?O�O>]�V?I � O��&eSTUT]vu9IV?dGO�J?HhUTXLOMVLd�OwJ?O�XL_GS1V�X~I�g'XLYE[\[aO�VLJ?Y���J?O�]�_3b-O�]�[\I�]�O�S
b�dGO�b�KEUTNGWae�JLO�_GN�V?JL_�XZV!H<I�JLVLdEY�{

� N�V?dGUTX�R�eRmO�JhH<O�RGJLO>XZO�N�Vhea[\O-V?dGI�]�g�I�J;VLd�Ofe_�V?I�[�e&V?UTb�]�O�VLO�b-VLUTI�NMIg,XZYE[\[\O-V?JLY
]�U�J?O�b-VLSTY�g�J?I�[�VLd�OMXLI�_�J?b�O`b�IE]GO�I�g�e�[aI�]�O�S�uAJLO>��_�U�J?U�N�WwNGI�e�]�]�U1V?U�I�N�eS;UTNGRG_�V\g�J?I�[
VLdGO\_�XLO�J>{ ��_GJ'eRGRGJ?I�e�b�d^eRGR�S�UTO�X�VLIM[\I�]�O�S8X�HhJLU�VZV?O�NP_�XLU�NGW�VLd�O\¡AJLI�[\O�S8e�XLR3O>b-U��3b�e�
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ÁG¹�©�ª�¯L«TËE·�¹G½�¿Z¾?º¾Lª-Ö5½�¯�ºÂ��µG×�¾?º�¯Z¾?·�¹G½\Øh·�¾L`¾L�ªf¿Zª�¾;¨�À�¬�º¹�©�·8©Gº¾Lª'½�ª�¹Gª�¯�º&¾?¨�¯�¿AØh�·T¬�Mº¯?ª
¸�º�«�·8©v¼�¾?Gª'«8º¯?½�ª�¿Z¾;Â3¨�¿L¿L·�Ì�«�ª'¿LÁGÌG½�¯?¨�Á�Â�¨�À�¬�º�¹�©�·8©Gº&¾?ª'¿ZËE§\§\ª-¾L¯?·Tª�¿;ØhG·8¬��º¯?ª�º�«�«v¸&º�«�·8©
·T¿,¬-¨�§\ÂGÁ�¾Lª>©vµ&Ù�¹G«T·T®�ª<ÂG¯Lª�¸E·�¨�Á�¿ º�ÂGÂG¯?¨�º�¬��ª�¿v¾?¨�¿LÂmª�¬-·�À�ËE·�¹�½�¿LË�§\§\ª-¾?¯LË'Á3¿Z·T¹G½fÍ�Ã�Ä&ÏTÄ&Ñ�Í�É-È�Í
° Ú�¼�±>Û&³�¼3¨�ÁG¯�§\ª-¾?G¨�©^¬�º�¹w©�ª-¾?ª�¬-¾�ÄÑ�Ü-Ç	È�ÑLÄ&ÑoÝa¿!¾?¯LÁ3¬o¾LÁ�¯?º�«B¿LË�§\§\ª-¾?¯L·Tª�¿�º¯?·8¿Z·T¹G½�À�¯?¨�§Þ¾L�ª
¬-¨�§\§$ÁG¹G·8¬�º&¾?·�¨�¹�¿Z¾L¯?Á�¬o¾?ÁG¯Lª`¨À�º^§\¨�©�ª�«�µ7ßà¿?¬�º�«Tº�¯?¿Lª-¾\¬�º¹�¨�¹G«TË�Ì3ª`Á�¿Lª�©�¾L¨�¿ZÂmª�¬�·1À�Ë
À�ÁG«�«;¿LË�§\§\ª-¾?¯LË�Ì3ª�¾!Ø9ª�ª�¹�º^¿Lª-¾$¨À�¬-¨�§aÂm¨�¹�ª�¹�¾?¿Ê¨À�ºM§\¨E©Gª�«�µBÔ;Gª`¿ZËE§\§\ª-¾L¯?Ëw½�¯L¨�ÁGÂ
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chan box_1 = [1] of {pid,pid}; chan box_2 = [1] of {pid,pid};
chan box_3 = [1] of {pid,pid}; chan box_4 = [1] of {pid,pid}; 
chan box_5 = [1] of {pid,pid}; chan network = [5] of {pid,pid};
pid received_from

proctype mailer(chan in) {
  pid source, dest;
  pid blocked_client = 3; 
  chan out;
  do :: in?source,dest;
        if :: source==blocked_client -> skip
           :: else -> 
              if :: dest==1 -> out = box_1 :: dest==2 -> out = box_2
                 :: dest==3 -> out = box_3 :: dest==4 -> out = box_4
                 :: dest==5 -> out = box_5
              fi;
              out!source,dest
       fi
  od
}

proctype client(chan in) {
  pid source, dest;
  do :: in?source,dest; assert(dest==_pid); received_from = source
     :: atomic { nfull(network) -> source = _pid;
         if :: dest = 1 :: dest = 2 :: dest = 3 :: dest = 4 :: dest = 5 fi; 
         network!source,dest }
  od
}

init {
  atomic {
    run client(box_1); run client(box_2); run client(box_3); 
    run client(box_4); run client(box_5); run mailer(network)
  }
}

never {    /* !([]  (received_from!=3)) */
T0_init:
  if :: (! (received_from!=3)) -> goto accept_all
     :: (1) -> goto T0_init
  fi;
accept_all: skip }

(1)

(2)

(3)

(4)

(5)
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