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Till C
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entral

user:Input

reaction:Output

request:Transaction

a� nswer:Message

set:Int

timeout:Signal

local Int t=0;

local Card Current=Invalid,
local Int CurrentPIN=0
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:user?:reaction!enterCard:
O
 

R not(is_Slot(K)):user?K:reaction!enterCard:

C
¡

urrent!=Invalid && p!=getPIN(Current):
u¢ ser?PIN(p):reaction!errorWrongPIN:
C
¡

urrentPIN=p

C
¡

ardEntered

PINenteredActionEntered

:user?Slot(X):
r£ eaction!enterPIN;set!2:Current=X;

:timeout?Present:
reaction!timeoutError(Current):
C
¡

urrent=Invalid
C
¡

urrent!=Invalid 
   && p==getPIN(Current):
u¢ ser?PIN(p):
r£ eaction!enterAction;set!2:
C
¡

urrentPIN=p
:timeout?Present:
r£ eaction!timeoutError(Current):
C
¡

urrent=Invalid

:user?FunKey(Act):
Request!TA(Act,Acc(Current),CurrentPIN);set!3:

O
 

R :timeout?Present:    TIMEOUT1

reaction!timeoutError(Current):

Current=Invalid

O
 

R :answer?Balance:
reaction!ViewBal(Current):
C
¡

urrent=Invalid

O
 

R :answer?NoMoney:
reaction!byebye(0,Current):
C
¡

urrent=Invalid

:answer?Money(M):
reaction!byebye(M,Current):
C
¡

urrent=Invalid

Ready

WAITING

t
¤
>0:set?::t=t-1
O
¥

R n>0:set?n::t=n-1

Ready

C
¡

ounting

n¦ >0:set?n::t=n-1 t
§
==0:set?:
t
§
imeout!Present:




O
 

R :Request?TA(ViewBalance,A,P):
   answer!Balance:

O
 

R A==P:Request?TA(Withdraw(M),A,P):
   answer!Money(M):

A
¨

!=P:Request?TA(Withdraw(M),A,P):
   answer!NoMoney: Main

(a) Timer
(b) Central

(c) Till

A
©

LTERNATIVELY:

:answer?A:reaction!m2o(A,Current):Current=Invalid
O
¥

R :timeout?Present:reaction!timeoutError(Current):Current=Invalid
wª here m2o(Balance,C)=ViewBal(C)
         | m2o(NoMoney,C)=byebye(0,C)
         | m2o(Money(M),C)=byebye(M,C)

Ð�!?P.="45*��Xâi¯m/.0��_/.1+*�1��d»m*�YK%a, !$/'4

�5Y"*m�54C%'1"6A&q%D�5!$/.1:/'7E%'13²3³N´Nµ�¶)µ�·Q³�¸�6A� 6A�5*�0¤0�/ ("*�& !$1��5/I%~��45!?�"�'*)6A�545="#G�C="4A*�!$6�*s}X�"&q%'!?1"*�(
;�� 65Y+/Îlb!?1"PeY"/�l �C/e("*-�5*�4A0�!?1"*�!L�C6kP.&?/.;K%'&�6B�R%D�5*�6A�K%'#-*@%'1+(®�CY+*�79/.4A03="&$%'6	��%'1"(«� 79/.4
!?1"!?�5!q%'&E6A�C%D�C*-6|%'1"(��CY"*��C45%'1"6A!?�C!?/.1n45*-&q%D�5!$/.1SU

¬népÉ�ÌxèKé�ÏGË�è+Ë�¨nÏ3
�èKç.¨�¬ j�Y+*dP.&?/.;K%'&+6A�R%H�C*b65�K%D#�*|/'7N%k6A� 6A�5*�0 65�E*�#-!?`K*-(@!?1�²8³N´Nµ�¶)µ�·Q³�¸
!?6�P'!?,.*-1\;��W�CY"*�#�4A/.656��"45/ ("="#G�8/'7m�CY"*�#�/.1��545/.&)%'1"(®(K%D�R%e6A�C%D�C*-68/'7�%'&$&�!L�C6:#�/.0��_/'1"*�1��C6
%D1"(>�CY"*�#-="454A*�1��i(K%D�R%I,D%'&?="*�6�/.13�5Y"*b#RYK%'1"1+*�&$6-Uu¯m/.0�03="1"!?#a%D�5!$/.18!$6�0�/X(+*�&$*-(>;��8�C4A*a%D�5!$1"P
#RY"%'1"1"*-&$6|%'6�65Y"%'45*-(g,D%'45!$%';"&?*�6)�5YK%D�b#�%'1g;E*Ilb45!L�5�5*�1�;��n/.1"*k#�/'0��E/.1"*-12�|%D1"(�45*a%D(e;���%D&$&
#-/.1"1"*-#-�5*�(�#�/.0��E/.1"*�1��56�Uu²3³N´Nµ�¶mµ�·Q³�¸:%'&?&$/�lb6u79/.4m#-/.0��+&$*G}�Y"!?*�45%'45#RY"!?#a%'&�(K%H�R%���� �E*�6�79/.4
&?/X#�%'&X,D%'4A!q%';+&$*�6�%'6�lm*-&$&�%'6�#RY"%'1"1"*-&"���X�E*�6-UMDd1"(+*�4��CY"*|%'6A65="0��+�5!$/.13�5YK%D���CY+*|6A�_*-#�!L`K#a%D�5!$/.1
/'1"&?�Ñ="65*-6e`"1"!?�5*F(K%D�C%T��� �E*�6-M�%'&$&|�CY"*-65*W(K%D�C%\��� �_*-6e#�%'1 ;_*�0�%'�"�E*�(å�5/�;+!?�
`K*-&$("6n/D7
`"1"!?�5*I&$*-1"P'�CYSU�j�Y"*k0@%'�+�"!$1"P8�"45*-65*�4B,.*-6|�5Y"*�6A�545="#G�C="4A*:/D7x�5Y"*�Y"!?*�4C%D45#RY"!?#a%'&_(K%D�R%8��� �E*�6b!$1
/'45("*-4m�C/>!?1"#�4A*a%'6A*�*-Æ�#�!?*�1"#G��%'1"(
�5/>�'*�*-�e�5Y"*I6A!$��*�/D7N�CY"*�4A*�65=+&?�C!?1"P879/.4A03="&$%�650�%'&?&ElbY"*-1
/'�_*-4C%D�5!$/.1"6�/'1W�5Y"*�6A*<(K%D�R%
��� �E*�6:YK%a,.*>�C/�;E*<�54C%'1+65&q%H�C*�(W!?12�5/n/.�E*�4C%H�C!$/'1"6I/.1 ;"!?�^`K*�&?("6�U
~�1��CY+*:��j|ÂO*G}+%'0��"&?*'M"�CY+*:6B�R%D�5*k65�K%'#-*k!$6:op!?1"#�/'0��"&?*-�5*�&?�+r)6A�_*-#�!L`K*�(e;��_â

­o®�¯I°(±�²]³^´@µ]¶5· ­o¯x¸ ¹ ¹IºY­o¯x¸ ¶Pµ]»1ºY­v¼Oµ]½w´G»¿¾�¹Pº�­v¼�À�¾�½�½]µ]¹ ³
­o¯x¸ ¹ ¹x· ­o¯x¸ ¹ ¹ Á ¼OÂ�½w´G»WÂ�¹ ±�´^¾w´@µ�º�­o¯x¸ ¹ ¹ Á ¼�ÃQ»L»Wµ]½]´Äº�­o¯.¸ ¹ ¹ Á ¼�Ã�»y»Wµ]½w´kÅCÆÈÇ
­v¼�À�¾�½�½]µ]¹ ³7· ­�Ã]³^µ�»1º�­�»WµÉ¾]Êk´a¸ Â�½�º�­o³aµk´cº�­�´a¸ ¶PµËÂ�Ã]´ÄºY­�»WµËÌnÃ]µÉ³@´�º�­`¾�½]³@Í�µ�»
­o¯x¸ ¹ ¹ Á ¼OÂ�½w´G»WÂ�¹ ±�´^¾w´@µ`· = p º = p
­o¯x¸ ¹ ¹ Á ¼�Ã�»y»Èµ�½w´o· = p º = p º = p º = p º = p

Î



j�Y"*�6B�R%D�5*n65�K%'#-*n79/.48�CY+*n#�/.1��C4A/.&m6B�R%D�5*n/'7|#�/.0��E/.1"*�1��&J�8y'¿'N#�/.1+65!$6B�C6>/'7b79/.=+436A�C%D�C*-6
lbY+!$#RYT#a%D1T;_*
4A*��"4A*�6A*�1��C*-(Ñ;��\��l)/�;"!L�C6�Ugti%'&$="*-63/'7��5Y"*
&$/ #a%D&i,D%'4A!q%';"&?*&JK8L'L'yÏB�>�.�]�$��-C*8/D7
("%D�R%n��� �_*U�! "�$#w%'45*<45*-�"45*-65*-12�5*�(T;��W%�;"!?��`"*�&$(W/'7m&$*-1"P'�CY�`",'*'U�Ð�!$P+UN¾n65Y"/�lb6:Y"/�l �CY"*
("%D�R%@��� �E*Ð�� "�G#�!$6I0�%'�"�E*�(F�5/
65="#RY®%
;"!L�^`K*-&$(QUkj�Y"*>4A!$P.Y��C0�/.6B�I;"!L��%'#G�C6k%'6�%@�C%'Pn%'1+(
!?1"("!?#a%D�5*�6��CY"*8%'&?�5*�4A1K%D�C!L,.*�op!zU{*DU	=B-CV� 0'W8:#�/.4�Z> .'¿8 # r��5Y"*�#-="454A*�1��^,D%'&?="*:;_*-&$/.1"P'6b�5/"U�~�1g#a%'6A*
/D7I%'&L�C*-451K%D�5!?,'*UZ7 .'¿8 #KM)�5Y"*�4A*g%D45*n��lm/®%'4AP.="0�*�1��C6>lbY"!?#RYZ�"4A*-`+}T�5Y"*n�R%'P+U 
 /'�C*n�5YK%D�<!$1
�5Y"*nP.*-1"*�45%'&�#a%D65*�%'4AP.="0�*�1��C6>#�%'1[;_*
Y+!$*�45%'45#RY+!$#a%D&m(K%D�C%w��� �_*-6<�5Y"*�0�65*-&?,'*�6�M)%'6>&?/.1"P�%'6
�5Y"*�(K%D�R%n��� �_*�("*G`K1"!?�5!$/.1 !$6k1"/D��4A*�#-="456A!?,.*DUe�I�_*-4C%D�5!$/.1"6I�5YK%D��0@%D1"!$�"=+&q%D�5*3Y"!$*-4C%'4A#RY"!$#�%'&
("%D�R%
��� �_*-63%'4A*3�CY"*-1�%'=X�C/.0�%D�C!?#a%'&?&?��#-/.1�,.*�4B�C*-(�!$1��C/�/.�E*�45%D�C!?/.1"6�/.1��5Y"*<#�/.4A45*�6A�_/'1"("!$1+P
;+!?��`K*-&$("6-U)°�,'*�4A��#-/.0��_/.1+*�1��|/'7 ­v¼�À�¾�½�½]µ]¹ ³ !?6b*�1"#-/X("*-(g!?1e%'1e%'1K%'&?/.P./.="6�lm%a�.U

VX!?1"#�*k0�/X(+*�&$6�Y"%�,'*��C/�;_*�`K1"!L�C*DM"1K%D�5="4C%'&S1 =+03;_*-456|YK%a,.*k�C/<;E*:4A*�6B�C45!?#-�5*�(��C/�%>0@%H}2h
!?03="0�,'%D&$="*DMc|~ OÑI=@-C*sU8j�Y"*�*98L|m���­y�6k&$/ #a%'&�,D%'4A!q%';+&$*EÒsMN79/.4�!?1"6A�C%'1"#-*'MN�CY"*-1\45%'1"P.*-6I7945/.0ÔÓ
�5/«|m OÑI=@-C*sU�ÐK/.4:%e(+*-�R%D!$&$*-(W("*�6A#�45!?�+�C!?/.1 /'7)�5Y"*<�C4C%D1"65&$%D�C!?/.1QMN65*-*F� ¾xÓD�zU�Ð�/'4k%e�K%D4A�C!?#�="&$%'4

Valid

Invalid 0

1

0

bit#

AccPIN

1 0

1 0

3 24

234

Ð�!$P.="4A*�¾+âu°�1"#-/X("!?1"P</'7�("%D�R%3��� �_*t�! "�$#Fo�|m HÑI=B-C* · ¾�r

P'&$/.;K%D&N6A�R%H�C*f�tÕ ­o®�¯I°(±�²�³@´@µ]¶ M��CY+*��"4A/��A*�#G�C!?/.1w/.�E*�45%D�C/'4�Ö\!$6b="65*-(F�C/�45*-79*-4|�5/��5Y"*:,D%'&?="*�6
/D7��CY+*:&?/X#�%'&S,D%'4A!q%';"&?*�6-M"#�/.1��545/.&N6B�R%D�5*�6d%'1"(w#RY"%'1"1"*-&$6�U�Ö ¯.¸ ¹ ¹ Á ¼�Ã�»y»Wµ]½w´ o]�ÎrGM"79/'4|!?1"6A�C%'1"#-*'M�45*G79*�456
�5/��5Y"*|`+,.*I;"!L�C6u#�/'4545*-65�E/.1"("!?1"P��5/��5Y"*d,D%'&?="*b/'7�J�8y'L'LÏ@�>�.�]�G�"-C*GM %'1"(ÐÖ ¯x¸ ¹ ¹ Á ¼�ÃQ»L»Wµ]½]´a× ow�Hr�45*G79*�4A6)�C/
�5Y"*k65*-#�/.1"(g45!?P.Y��C0�/.6A��;+!?�b/'7x�CY"!?6�;"!?��`"*�&$(SU


 /ÎlØ�_o]�Îr>79/.4��5Y"*F!$1+!?�C!$%'&�6A�C%D�C*-6n%'1"(Ù�8ow�.�j�H� r<79/'4��CY+*w�C45%'1"65!L�C!?/.1Z4A*�&q%H�C!$/'1Ñ#�%'1ã;_*
79/'450�%'&$!?��*�(SU>��%'1"(�� lb!?&$&K;E*^�"4A/.�E/.65!L�C!$/'1K%'&"�C*-450�6�M+%'1"(@�5Y =+6�YK%a,.*^�5/3;E*^("*G`K1"*�(n/'1@�CY"*
6A!$1"P'&$*�;"!L�C6�/'7c�:/.4�� � M+45*�6A�_*-#-�5!?,.*-&?�'U

� Êxª9ËÎª9èKé)Ï-Ë�è+Ë�¨ Ï'¬ j�Y"*�!?1"!?�5!q%'&_6A�C%D�C*:/'7�%<6A� 6B�C*�0f6A�_*-#�!?`"*�(glb!L�CYg²3³N´Nµ�¶mµ�·S³x¸8!?6b("*-�5*�4Bh
0�!$1+*�(e;2���5Y"*�!?1"!?�5!q%'&_#�/.1��545/.&�6A�C%D�C*-6d/D7�!?�56d%D=+�C/.0�%D�C%�%D6|l)*�&?&�%D6d!?1"!?�5!q%'&E,'%D&$="*-6b79/'4d&?/X#�%'&
,D%'4A!q%';+&$*�6-M�!L7�("*-`"1"*�(QUw~�1T%'("("!L�C!?/.1QM�%'&$&u/.=+�5�"=+�>#RY"%'1"1"*-&$63/'7m�CY"*�#�/.0��_/'1"*�1��C6803="6A�8;_*
#-&$*�%'45*-( o979/.4k�CY+!$6:�"="45�E/.6A*'M��5Y"*�4A*@!$6�%g6A�_*-#�!$%'&i,D%'&?="*{?7)+Z> .'S79/.4k�CY"*�(K%D�C%e��� �_*�/'7�*�%'#RY
#RY"%'1"1"*-&ÃrGU8~�1"�"=+�k#RYK%D1"1"*�&?6k/.4�&$/ #a%'&�,D%'45!$%';"&?*�6^lb!L�CY"/.=X�k%'1W!$1"!L�C!$%'&N,'%D&$="*>#�%'1WYK%a,.*�%'45;+!Lh
�54C%'4B��,D%'&$="*-6�U�ÐK/.4x%'13²8³�´Qµ�¶mµ�·Q³�¸�6A� 6A�5*�0Ò0�/ ("*-&�M��_o]�Îr�Y+*�1"#-*m#�/'1"65!?6A�C6�/'7K%|#�/.1��A="1"#-�5!$/.1
/D7Q�"4A/.�_/'65!?�5!$/.1"%'&X�5*�450�6�6A�C%D�C!?1"Pk�CYK%D���5Y"*|;"!?�56�/'7F�|79/'4�lbY"!$#RY@%'1<!$1"!L�C!q%D&X,D%'&$=+*�!$6�65�E*�#-!?`K*-(
%D45*k65*G�|�5/>�CY"!?6�,'%D&$="*DU

ÐK/.4>!?1"6A�C%'1"#�*DMm!?1[�5Y"*���j|Â *s}"%D0��"&?*
�CY"*�&?/X#�%'&),D%'4A!q%';"&?*��>�.�]�$��-C*>!$1T�5Y"*ÚJK8L'L'�#�/'0<h
�E/.1"*-1��eop6B�C/.4A!$1"Pe�CY"*
#-="454A*�1��>#�%'45(T!?1"65*-4A�C*-(T!$1��C/e�CY"*@0@%'#RY+!$1"*ark03=+6A�>YK%a,'*@�CY"*@!$1"!L�C!q%D&
,D%'&?="*Ú=B-CV� 0'W8:#KU3~�1®%'("("!L�C!?/.1QMS�5Y"*<#�/.1��C4A/.&�6B�R%D�5*�/D7)�5Y"!$6�#-/.0��E/.1"*-1���08="6A�:;E*ÚÛ(�H �#x22U>�^6
=B-CV� .'¿8:#�!?6�0�%'�"�E*�(3�C/&=B-CV� .'¿8:#xÜ · oÉÓI�jÓI�jÓ;�jÓI�jÓ�r�%'1"(ÚÛR�H �#x2|!$6�0�%'�"�E*�(3�5/I�CY"*�;"!L��65*-J2="*�1"#-*
ÛR�H �#x2"Ü · owÓI�jÓ.r�o965="�E*�4A65#-45!$�X�fÝc(+*�1"/'�5*�68�5Y"*�»m/X/'&$*a%D1®4A*��"4A*�65*-1��R%D�5!$/.1�rsMc� ®�¯;°�±�²]³^´@µ]¶ o]�Îr
6B�R%'4B�C6�lb!?�5Y

� ®�¯I°(±�²�³@´@µ]¶ ow�Îr · oËÖ ¯x¸ ¹ ¹ Á ¼�Ã�»y»Èµ�½w´aÞ o]�Îrcß Ó�r�à«ÏHÏOÏ�à�oËÖ ¯x¸ ¹ ¹ Á ¼�ÃQ»L»Wµ]½]´@á ow�Hrcß Ó�rnà
oËÖ ¯.¸ ¹ ¹ Á ¼OÂ�½w´G»WÂ�¹ ±�´^¾w´@µwÞ o]�Îrcß Ó�r�à®oËÖ ¯x¸ ¹ ¹ Á ¼OÂ�½w´G»WÂ�¹ ±�´^¾w´@µâ× o]�Îr7ß Ó.r�àãÏHÏHÏ

ä



ú)©Hè"Ê�ÏaªÃËÎª9ÉEÊ ©Î¨ épè+Ë�ªpÉEÊæå­É�©gèåÏaªpÊ1�Eé9¨\ç.É � 
�ÉEÊ�¨ Ê_Ë�¬ j�Y"*>�54C%'1"6A!?�5!$/.1�4A*�&q%H�C!$/'1��8o]�x��� � r
!?6uP.!?,'*�1@;��>�5Y"*d#-/.1��A="1+#-�C!?/.1�/'7S�5Y"*|�54C%'1+65!?�5!$/.1<4A*�&q%H�C!$/'1"6�/'7S�5Y"*|6A� 6A�5*�0 #�/.0��E/.1"*�1��56�U��^6
(+*�65#-45!?;_*-(3%';E/�,.*'MÎ�CY+*i;E*�Y"%�, !?/.4N/'7X*a%'#RY�#�/.0��_/'1"*�1��>çZ!$1:%'1:²8³�´Qµ�¶mµ�·Q³�¸)6A� 6B�C*�0Ò0�/X(+*�&
!?6�65�E*�#-!?`K*-(®;�� %n6A�C%D�C*>�C45%'1"6A!?�C!?/.1�("!$%'P.4C%D0gUéè !?�5Y«J>�k .-���8 *98:)I-��e[Q��dI("*�1"/D�C!$1+P��5Y"*<65*G��/D7
#-/.0��_/.1+*�1���ç�y�6��C45%'1"6A!?�C!?/.1"6-M �5Y"*�!$("*�%3!$6m�5/3�C45%'1"65&$%D�C*I%'&$&��C45%'1"65!L�C!?/.1"6`ÒoÕYJ7�k .-��j8 *98:);-��aoÉç8r
/D7"!?�56�V jb¿Z!$1��C/|�"4A/.�_/'65!?�5!$/.1"%'&D79/.4A03="&$%'6�M��!êIë ìBow�x���O�ÇrGUxj�Y"*-65*�%'4A*)65%D�C!?6A`K*-(8!L7+�CY+*i�54C%'1"6A!?�5!$/.1
#�%'1�`K45*�!?1I�CY"*�#-="454A*�1��xP.&$/';K%'&'6B�R%D�5*��.MD%D1"(��CY"*�*G¹S*-#-��/'7 �CY"*��54C%'1+65!?�5!$/.1Sy{6S`"45!$1+P�!$6N4A*3íK*-#-�C*-(
;��F�5Y"*>65=+#�#�*-656A/.4�6B�R%D�5*�� � Ué�!êIë ì)%'45*>#-/.1��A="1+#-�C!?/.1"6�/'7i�K%H�5�C*-451W0�%D�C#RY"!?1"P
#-/.1"("!L�C!$/'1"6^79/.4
�5Y"*k!$1"�+=+�b6A�C%D�C*-0�*-12�56�M��"4A*�#�/'1"("!?�5!$/.1+6�M"/.=X�C�"=+�|6B�R%D�5*�0�*�1��C6|%'1"(e�E/.6A�5#�/.1"(+!?�C!?/.1"6-U

�d1"1"/'�C%D�C!?/.1"6b/'7��5Y"*�²3³N´Nµ�¶)µ�·Q³�¸��54C%'1"6A!?�5!$/.1"6�#�%'1w#-/.1��R%'!?1g=+65*�4Áh�("*G`K1"*-(w79="1"#G�C!$/'1"6�M
%D45!?�5Y"0�*-�C!?#�/.�E*�4C%H�C!$/'1"6|%'1"(w/'�_*-4C%D�5!$/.1"6b/.1eY"!?*�4C%D45#RY"!?#a%'&x²3³N´Nµ�¶mµ�·Q³�¸8(K%D�R%>��� �_*-6�U����.�Î�
6AY"/�lb6�Y"/�l �K%D�5�5*�4A1
0@%H�C#RY"!?1"P8!?6)�E*�4B79/.450�*�(QUMD|65*-4Bh�(+*-`K1"*-(n79="1"#-�5!$/.1+6�op*DU{P+U?MX;_/'�A�C/.0¥&?*-7Ã�
/D7uÐ�!$P+UE�.r|%D45*:*�&$!?0�!?1K%D�5*�(n;��e45*��+&q%'#-!$1"P<�CY"*-0]lb!?�CYe�CY"*-!$4|("*-`"1"!?�5!$/.1"68op1+/'�C*k�CYK%H�d�5Y"!$6|!$6
/'1"&?�®�_/'6565!?;"&$*�79/.481+/.1Xh�4A*�#-="456A!?,.*
79=+1"#-�5!$/.1T("*G`K1"!L�C!$/'1"6RrsM�%'1"(��5Y"*�1[/.�E*�45%D�C!?/.1"68/'1T(K%D�R%
��� �E*�6)%'45*b4A*��"&$%'#�*-(�;��<�"4A*�("!?#a%D�5*�6i/.1>�CY"*|#�/.4A45*-65�E/.1"("!?1"Pk;"!?��`K*-&$("6^op6A*�*8��¾+ÓH�K79/.4�("*G�R%'!?&$6CrGU
ÐK/.4|*G}+%'0��"&?*'M��CY"*�*G}X�"45*-656A!$/.1�î{ïæðkYK%'6|�C/@;E*��54C%'1+65&q%H�C*�(w!$1��C/@%��"4A*�("!?#a%D�5*8("*G`K1"*�(�/'1
�5Y"*<;"!?�56I/'7`îw%'1+(ãð8%'1"(��CYK%H�k!$6�6C%H�C!$6B`K*�(W!L7`î�ïñð�U3j�Y"*<�C4C%D1"65&$%D�C!?/.1F!$6^65!$0�!$&$%'4b�C/n�CY"*
=+65=K%'&N!?0��+&$*�0�*�1��C%D�C!?/.1
!$1�YK%D45(+lm%'45*�� ¾D�zU

j�Y"*��"45/'�_/.6A!?�5!$/.1K%D&S79/.4508="&q%'6�#-/.454A*�6A�_/.1+("!$1"P��C/��CY"*k�C45%'1"65!L�C!?/.1"6b#a%'1gP.*-�|7p%'!?45&?��#�/'0<h
�+&$*G}_Ui�I1"*I/D7N�CY"*I6A!$0��"&$*-6A�)�C4C%D1"65!L�C!$/'1"6)!?1@�CY+*I��j|Â *G}+%'0��"&$*d!$6i�CY"*^�54C%'1+65!?�5!$/.1Ròu&q%';E*�&?*�(
gó4�=WJ�=@?�ô\!$1gÐ�!$P"Um�eop#�r��CY"%D�|45*�J2="*-6A�56I%�#�%'45(e!?7��CY"*-45*:!$6b1"/�!$1"�+=+�b7945/.0��5Y"*:="65*-4�U�~­�d!$6
�54C%'1+65&q%H�C*�(e%'6�79/.&?&$/�lb6�â

� ¯.¸ ¹ ¹ ë õ ®0Æ ¯;ÆÈÇ�ö o]�x��� � r · oËÖ ¯x¸ ¹ ¹ Á ¼OÂ�½w´G»WÂ�¹ ±�´^¾w´@µ o]�ÎrM÷øÛ(�O �#x2 Ü rnà
oËÖ ¯x¸ ¹ ¹ Á ¼OÂ�½]´G»ÈÂ�¹ ±�´^¾É´@µ o]�O� rÄ÷øÛ(�H �#x2"Üxrnà
oËÖ ¼�À�¾�½�½]µ]¹ ³ËÁ Ã]³aµ]» o]�ÎrM÷ù?7)"Z7 .'ÈÜ�r�à�okÖ ¼�À�¾�½�½�µ]¹ ³ÉÁ »Èµw¾wÊË´a¸ Â�½ ow� � rM÷æ�"-C*����w�! "�$#;Ü�rnà
oËÖ ¯x¸ ¹ ¹ Á ¼�ÃQ»L»Wµ]½]´ ow�H� rÄ÷æÖ ¯.¸ ¹ ¹ Á ¼�Ã�»y»Wµ]½w´ o]�Îr5r�à�okÖ ¯.¸ ¹ ¹ Á ¼�Ã�»y»Wµ]½w´kÅCÆÈÇ o]�O�ÇrM÷úÖ ¯x¸ ¹ ¹ Á ¼�Ã�»y»Èµ�½w´kÅCÆÈÇ ow�HrArnà
oËÖ ¼�À�¾�½�½]µ]¹ ³ËÁ »WµËÌnÃ]µÉ³@´ ow�O�ÇrÄ÷ø?7)+Z> .':Üxr�à\okÖ ¼�À�¾�½�½�µ]¹ ³ÉÁ ³^µk´ ow�O�ÇrM÷ù?7)+Z> .':Üxr

j�Y"*<`K4A6A�:65=";X�C*�4A0�6:#�/'4545*-65�E/.1"(W�C/e�"45*-#�/.1+("!?�5!$/.1 %'1"(®%'#G�C!$/'1QUtÖ ¼�À�¾�½�½�µ]¹ ³ÉÁ »Èµw¾wÊË´a¸ Â�½ ow�O�ÇrI!$6
=+65*�(n45%D�CY+*�4u�CYK%'1�Ö ¼�À�¾�½�½�µ]¹ ³ÉÁ »Èµw¾wÊË´a¸ Â�½ ow�Hr�;E*�#a%D="65*^�5Y"*^0�*�6A6C%'P'*|lb4A!?�5�5*�1@�5/��5Y"*d�E/.4B�m#�%'1
/.1"&L�
;E*84A*a%'(w!$1g�5Y"*879/.&?&$/�lb!$1+P�#-&$/ #R��#-� #�&?*no�V *�#'UQ�.rGM_%'1"(g�CY"*�&q%'6B�d79/.=+4^65=+;+�C*-450�6^0�%'�'*�65="4A*
�5YK%D�3�5Y"*n&$/ #a%D&i,D%'4A!q%';"&?*�6&�7�.�w�$�"-C*8%'1"(û�>�.�]�G�"-C*�<>=^?Ò�D*�*��[�CY+*�!$4:,D%'&$="*-6<%'1"(��5Y"*n="12="65*-(
/'=+�C�"=X�k�_/.4B�C6�%D45*>#�&?*a%'4A*�(QU8ÐK/.4I1"/'�C%D�C!?/.1K%'&x#�/'12,'*�1"!?*�1"#-*'M7÷ !$6^="65*-(\%'6^*�J2=K%'&?!?���F/'1�;"!?�
`"*�&$(+6�M�%'1"(üÛR�H �#x2 Ü M7?7)+Z> .' Ü %D1"(��"-C*��"�É�� ��$# Ü %D45*>#�/'1"6A�C%'1��C6k45*-�"45*-65*�1��5!$1"Pn�CY+*3,'%D&$="*3/D7
�5Y"*w;+!?�<`K*�&?(Ñ�5Y"!$6�#�/.1+6A�R%D12��l�%D6
0@%D�"�_*-(��5/ão9*'U�P"U?MéÛR�H �#x2"Ü · oÉÓI�jÓ�rArGUã�d&$&b65=";X�C*�4A0�6
08="6A�86A�C!?&$&u;E*@#�/'12,'*�4B�C*�(T�5/F�"45/'�_/.6A!?�5!$/.1K%D&�79/.4503=+&q%'6klbY"!$#RY\!$686B�C45%'!$P.Y��A79/.4Alm%'45(®!$1®#a%'6A*
/D7��CY"*�/.�E*�4C%H�C/.4s÷<â8j�Y"*@`K4A6A�36A=";+�5*�450º!?6:�54C%'1"6A&q%D�5*�(�!?1��C/\oËÖ ¯.¸ ¹ ¹ Á ¼OÂ�½w´G»WÂ�¹ ±�´^¾w´@µQýÞ o]�Îr	ß Ó�rÄà
okÖ ¯.¸ ¹ ¹ Á ¼OÂ�½w´G»WÂ�¹ ±�´^¾w´@µ ý× o]�Îrcß Ó�rsU

���<*�%'#RYT#�&?/X#R�W�C!?#R�®/.1+*
/'7��CY+*@�C45%'1"65!L�C!?/.1"68!?1T%'1�VXjb¿�`K4A*�6-M��X!?*�&?("!$1"Pe�CY"*n6A="#�#-*�6Áh
6A/.4n6A�C%D�C*DU¤j�Y+*�/.1"&?�Ñ*G}X#-*��+�5!$/.1 /X#-#�="4A6n!?7k1"/��54C%'1+65!?�5!$/.1Z#a%'1ã`K4A*'U ~�1 ²8³N´Nµ�¶)µ�·Q³�¸
6B� 6A�C*-0 0�/ ("*�&?6>!?�<!?6�=+65=K%'&?&?��%'656A="0�*-(Ñ�5YK%D�<!$1[�CY+!$6>#a%D65*'M)�CY"*e6A� 6A�5*�0 45*-0@%D!$1"6>!?1�!L�C6
#-="454A*�1���6A�R%H�C*'Mx%'1+(®/.=X�C�"=+�k#RY"%'1"1"*-&$6�%'45*>#-&$*a%D45*�(SU>j�Y"!$6k#a%D1®;E*>65*-*�1�%D6�%D1®%D("("!?�5!$/.1"%'&
þ !$("&?*��54C%'1+65!?�5!$/.1IÿA8 #P' ��79/.4�*a%'#RYå6B�R%D�5*e�5YK%D��`K45*-6@!L7^�CY+*w1"*-P�%D�C!?/.1�/'7k%'&?&��"45*-#�/.1"(+!?�C!?/.1"6
%D1"( !?1"�"=+�e�K%H�5�C*-451"6�/'7��CY"*W/'�5Y"*�4n�54C%'1"6A!?�5!$/.1"6n!?6n�C45=+*Zo965*-*å� � ä ��79/.4n(+*-�R%D!$&$6CrGU j�Y2="6�M
�5Y"*T�C45%'1"65!L�C!?/.1Ò45*�&$%D�C!?/.1 ��ê�o]�x���O�ÇrF/'7@% #�/.0��_/'1"*�1�� ("*�6A#�4A!$;E*�( ;2� %D1 VXjb¿ !$6�P.!L,.*-1
;�� �CY"*®("!$6k�A="1"#G�C!$/'1±/'7<%'&?&	�!êIë ì�%'1"( �CY"*®!$("&?* �54C%'1"6A!?�5!$/.1"6-U�Ð�/'4g�CY+*\��j|Â *G}+%'0��"&?*'M

�������	��

����������

��������������������
������! "���#�%$'&���(#�"�")*�+

�,�����!�����-�"��&.��&�

�0/

¡



� ¯.¸ ¹ ¹ ow�x��� � r · 1ì32 ¯C»W¾�½]³$¸ ´a¸ Â�½]³�4¿¯.¸ ¹ ¹ 5 � ¯.¸ ¹ ¹ ë ìBow�.�j� � r76Ú� ¯.¸ ¹ ¹ ë ¸ 89¹ µ o]�x��� � rGU 
 /'�5*I�CYK%H��� ¯.¸ ¹ ¹ ë ¸ 8n¹ µ ow�.�j� � rm("*�1+/'�C*-6
�5Y"*k("!$6k�A="1"#G�C!$/'1e/D7�!?("&$*^�54C%'1+65!?�5!$/.1+6�79/.4�*a%'#RYe6A�C%D�C*k!?1{J�8y'¿' U

ú)©Hè"Ê�ÏaªÃËÎª9ÉEÊ�©H¨ é9è+ËÎª9ÉEÊ�å­É�©>èKÊãæxæQëOç.É_ÊEË�èKªpÊ�ªpÊ1� � ÍxéÃËÎªÉ
�é9¨@ç.É � 
�ÉEÊ�¨XÊEËÎÏ'¬ �d6m#�/'0<h
08="1"!$#�%D�C!?/.1�;_*G��lm*-*�1e#�/.0��_/'1"*�1��C6)!$1n%�6A� 6A�5*�0�6B�C4A="#-�5="45*�("!$%'P.45%'0¥!$6i0�/ ("*-&$*�(�;��
65Y"%'4Bh
!?1"PI,D%'45!$%';"&?*�6�79/.4��CY"*b#RYK%'1+1"*�&?6�M��CY"*��54C%'1+65!?�5!$/.1>4A*�&$%D�C!?/.1s�8o]�x���O�Çr�79/.4u%�6A� 6A�5*�0¥#�/'12�C%'!$1+!$1"P
08="&?�5!$�"&?*>#�/.0��_/'1"*�1��C68!$6:65!$0��"&L�F�CY"*@#�/.1��A=+1"#-�5!$/.1®/'7|%'&$&�#-/.0��_/.1+*�1��C6-y��C45%'1"6A!?�C!?/.1 45*�&$%Hh
�5!$/.1+6�âc� ®e¯;°�±Q²�³@´@µ�¶ ow�.�j�H� r · � ¯.¸ ¹ ¹ o]�x���O� r�àÚ� ¯.¸ ¶\µ]» ow�.�j�H� r�à{� ¼Oµ�½w´G»¿¾â¹ ow�.�j�H� reÏ

9 ÊFå­ÉEé�:xªpÊ1�\Ë�ùx¨wËa©Hè"Ê�ÏaªÃËÎª9ÉEÊÑ©Î¨ épè+Ë�ªpÉEÊu¬ 
 /�l±�5YK%D�|�"4A/.�_/'65!?�5!$/.1"%'&_79/.4A03="&$%'6�79/.4��n%'1+(
�ZYK%a,.*b;E*�*�1<("*G`K1"*-(QM+%D&$& �_/.6A65!?;"&$*�*s}+*-#�=+�5!$/.1<6A*�J2="*�1+#�*�6)/'7_%�#�*�4B�R%'!?13`+}X*�(�;"=+�i%'4A;"!?�54C%'4B�
0�%H}X!$08="0 &$*-1"P'�5Y<;>= � %D45*|P.!?,'*�1@;��<�CY+*^65*G��/'7Q65/.&?=+�C!?/.1"6��C/:�CY"*|�"45/'�_/.6A!?�5!$/.1K%D&+79/.4508="&q%
? · � ®�¯I°(±�²�³@´@µ]¶ ow�A@sr7àCBED òFG�H @ � ®e¯;°�±Q²�³@´@µ�¶ ow� G ��� G�I ò rsMN%
45*-65="&L��/'7|£X�aôa�H÷Lõ'�Ã� ó��CY"*3�54C%'1"6A!?�5!$/.1F4A*Gh
&$%D�C!?/.1QM+%'6�*G}X�"&$%'!$1"*-(g!?1 � ¼D��U

? #�/.1��C%'!$1"6J;K= � 4A*-79*-45*�1+#�*�6 � G �C/@�5Y"*3P.&?/.;K%'&�6A� 6B�C*�0c6A�C%D�C*DMQ45*G79*�454A!$1"P��C/@�5Y"*36B�C*��+6
/D7d�5Y"*n*G}X*�#-=+�C!?/.1�65*�J2="*-1"#�*DU�Ð�/'4��'@O��� ò �HÏHÏHÏ3��� B �C/W;E*�%F,'%D&$!$(\*G}X*�#-=+�C!?/.1Ñ6A*�J2="*-1"#�*DMK�A@
08="6A�d;_*�%'1g!$1"!L�C!q%D&S6A�C%D�C*DMS%D1"(Tow�'@O��� ò re�Îow� ò ���ALsre�OÏHÏHÏK03="6B�^;E*:*�&$*-0�*-1��C6|/'7��CY+*:�54C%'1"6A!?�5!$/.1
4A*�&$%D�C!?/.1QU

ën¨�Ë�¨2© � ªpÊ�ªpÊ1�ÒèÒË�¨ Ï-ËÑÏ�¨,MQÍ�¨XÊxç.¨�¬ j�*-6A��#�%'65*F6A�_*-#�!L`K#a%D�5!$/.1+6Wo979/.4�*G}+%'0��"&$*DM��CY"*F4A*Gh
J2="!?45*-0�*-12�8�CYK%D�3%w#�*-4A�C%'!$1�#-/.1��C4A/.&m6B�R%D�5*
;_*�45*�%'#RY"*�([!?1�/.1"*@%'=+�C/'0@%D�5/.1QM�/'43%w#-*�4A�C%'!$1
6A*�J2="*-1"#�*�/D7+�C45%'1"6A!?�C!?/.1"6�;E*i*s}X*�#�=X�C*�(Kr�%'45*i%'&?65/b�C45%'1"65&$%D�C*-(8%D=+�C/.0�%D�5!$#a%D&$&?�|!?12�5/d�+45*�(+!$#a%H�C*�6
/�,'*�43#-/.1��C45/'&)6B�R%D�5*�6�M�&$/ #a%'&�,D%'4A!q%';"&?*�6:%'1"(\#RYK%'1"1"*-&$68%D�3("!L¹S*-45*-12��6A�5*��"68/'7b%'1�*s}X*�#�=X�C!$/'1
6A*�J2="*-1"#�*3op1"/'�5*��CYK%D�u!L�u!$6�1"/D�u("!$6B�C!$1+P.="!$6AY"*�(<;E*-��l)*�*-1
%��"45*-("!$#�%D�C*|%'1+(�!L�C6�#RYK%'45%'#-�5*�4A!$6A�5!$#
79=+1"#-�5!$/.1QU rFj�Y"!$6�!?6^6A=";r�A*�#G�:/'7��CY"*379/'&$&$/�lb!?1"P�6A*�#G�C!$/'1QU:Å�*G�ON G ("*-1"/'�C*>6A="#RY %
�"45*-("!$#�%D�C*
%D1"( ? �CY"*e65�E*�#-!?`K#�%D�C!?/.1�%'6�%��"45/.�E/.6A!?�C!?/.1K%'&i79/.4508="&q%[op%'#-�5=K%'&$&L�.M��CY+*\ûG�H£ �Eõ �5õT0�/ ("*�&zM
6A!$1"#-*�!L�C6�0�%H}X!$0�%'&S*s}X*�#�=X�C!$/'1g!?6|4A*�6B�C45!?#-�5*�(��C/�&$*�1+P'�CYP;Q= � rsU)j�Y"*k*s}+*-#�=+�5!$/.1g65*-J =+*�1"#-*�6
65%D�C!?6A7Ã� !$1+P:�5Y"*��C*�6B��#�%'65*|65�E*�#-!?`K#�%D�C!?/.1@%D45*��CY"*-1@("*-65#-45!$;E*�(@;2�>�5Y"*|�"45/.�E/.6A!?�C!?/.1K%'& 79/.4508="&q%
? àRN G U ? àRN G !$6d�54C%'1+65&q%H�C*�(�!?1��C/n#�/'1��A="1"#G�C!?,'*>1"/.4A0@%'&�79/.4A0gMS%'1"( %
65/.&?=+�C!?/.1F!?6^#�/'0<h
�+=+�C*-(\;�� 0�*�%'1"6k/'7�%�6A�C%'1"(K%D45(\65%D�C!?6A`�%D;"!$&?!?���F6A/.&?,'*�4-M�*DU{P"U
VX��j|�O� ¾ � �zU@j�Y"*�;"!?�k`K*-&$("6
�5Y"*86B�R%D�5*86A�K%'#�*3%D�^(+!?¹_*�45*-1��^6B�C*��+6I#�/.1+65!$6B�C6I/D7u%'45*�%'=+�5/.0�%D�C!?#a%'&?&?��0@%'�+�_*-(w;K%'#R���C/��CY"*
=+1"("*�4A&?� !$1+Pw²8³�´Qµ�¶mµ�·Q³�¸�(K%D�C%���� �E*�6-M�%'1"(SM�;��W*G} �54C%'#G�C!$1+Pe�5Y"*�,D%'&?="*�6k/'7i�CY+*�0�*�6A6C%'P.*
#RY"%'1"1"*-&$6�M��5Y"*b65/.&?=+�C!?/.1>!$6�#-/.1�,.*-4A�C*-(
!$1��5/k%'1<~B�.� �54C%'#-*8ozÂFV"¯�r�45*-�"45*-65*-12�5!$1"Pk�CY+*|(+*�65!?45*-(
�5*�6B�d6A*�J2="*-1"#�*DU

S T�Õ	�x���a
F×

è !L�CYF�5Y"*�%';_/�,'*<�54C%'1+65&q%H�C!$/'1F!?�^!$6��E/.656A!$;"&?*8�C/�("*G�C*�4A0�!?1"*8�5*�6A�:6A*�J2="*�1+#�*�6:79/.4�%'4A;"!?�54C%'4B�
�5*�6B�
#a%D65*F6A�_*-#�!?`"#a%D�5!$/.1"6�P.!L,.*�1å%'6@% �"45*-("!$#�%D�C*g/�,.*�4
% `K1"!L�C*e*G}X*�#-=+�C!?/.1å6A*�J2="*�1+#�*'Uÿ~�1
�5Y"!$6�65*-#-�C!?/.1�!L�8!?6�6AY"/�lb1TY"/�l 6B� 6A�C*-0 �5*�6A�5!$1"Pg#a%'1\;_*�65="�"�E/.4B�C*�(SUFj�/g�CY"!?6�*-1"(QM��CY+45*�*
!?0��E/.4B�R%'1��N#-&q%'6A65*�6�/'7 �C*�6B��#�%'65*-6�%'4A*u*G}+%'0�!$1"*-(�;��k45*G79*�4A45!$1+Pb�5/|�5Y"*i��j|Â�*G}+%'0��"&?*'Uxj�Y"*�6A*
!?1"#�&?="("*�op�"%'4A�5!q%'&qr)~B�.� �54C%'#-*�6�M�6A*�J2="*�1+#�*�6�/D7��C45%'1"6A!?�C!?/.1"6-MK%'1"(e65*-J =+*�1"#-*�6�/'7�6A�R%H�C*�6-Umjx*�6B�
6A*�J2="*-1"#�*-6^%'4A*^P.*-1"*�45%D�C*-(
79="&$&L��%'=+�5/.0@%H�C!$#�%'&$&L�8;���0@%D� !?1"P>V ��j|�Ò6A/.&?,'* ? àUN G lbY"*�4A* ?!?6��CY"*<79/.4508="&q%n("*-65#�4A!$;"!?1"P��CY"*wop;E/.="1"(+*�(�rk0�/ ("*�&u%D1"(VN G !$6:%n�C*�6B�8#�%'65*�65�E*�#-!?`K#�%D�C!?/.1QU
W *�6A="&?�56|%'45*��CY+*�1��C4C%D1"65&$%D�C*-(e;"%'#R�n!$1��C/>~B�'� �C45%'#�*-68o9("*��+!$#-�5*�(g%'6dÂFV"¯m6CrGU

X



Y è"©�ËÎªpè"é ��Z ¦ Ë�©ÎèKç.¨ Ï'¬ �I1"*��E/.656A!$;"&?*g�5*�6A�e#�%'65*�6A�_*-#�!?`"#a%D�5!$/.1ã!?6
;K%'6A*�( /.1ã�K%'4B�C!q%D&$&?�
6A�_*-#�!L`K*�(
~B�'� ;_*-YK%a, !$/.4i/'7N%k6A� 6B�C*�0eU�~­7N1"/�1"*�P.%D�C!?/.1"6i%'45*|="6A*�(QM 65="#RYn�"%'4A�5!q%'&"~B�'� �C4C%D#�*�6
#�%'1<;_*�P'4C%'�"Y+!$#a%D&$&?�k4A*��"4A*�6A*�1��C*-(@;���ÂFV"¯m6-U��^1�ÂFV+¯�("*G`K1"!$1+Pk%k=+65*�#a%D65*b1"/.4A0@%'&?&?�k("/ *�6
1+/'��65Y"/�l®�CY"*u#�/'0��"&?*-�5*�!$1"�+=+�x%'1"(k/.=+�5�"=+��;E*�YK%a, !$/'4N/'7X�5Y"*�6A� 6B�C*�0 %D�Q*a%'#RY:6A�5*��QMH;"=+�x/.1"&L�
�"%'4A�5!$#�=+&q%'4�4A*�&$*G,D%'1��^%D65�E*�#-�56^/'7�!?��U)»i��0�*�%'1"6|/'7��5Y"*��C4C%D1"65&$%D�C!?/.1n�C/��"45/.�E/.6A!?�C!?/.1K%'&_&$/.P'!$#
%D1"(�VX��j|�3y{6�6A/.&?, !$1+P�#a%'�K%D;"!$&?!?�C!?*�6-M'%'1>*s}+%'0��+&$*m79/.4�%k#-/.0��"&$*G�C*m~B�'� �C45%'#�*m#�/.4A45*�6A�_/'1"("!$1+P
�5/3�CY"*�;E*�Y"%�, !?/.4�("*�6A#�4A!$;E*�(�;��
�CY"*�=+65*�#a%D65*k!$6�#-/.0��"=+�C*-(QUiVX="#RYg%'1�~B�.�±�C45%'#�*�#�%'1n�CY"*-1
;E*�="6A*�(3�5/^�C*-6A���5Y"*�!$0��"&?*�0�*�1��R%D�5!$/.1SUN~­��!$6��_/.6A65!?;"&$*u�C/I=+65*�7945*-*),D%'4A!q%';"&?*�6xlb!?�CY+!$1��5Y"*m�5*�6A�
#�%'65*b6A�_*-#�!?`"#a%D�5!$/.1QM';"!$1"(+!$1"P.6x79/.4�lbY"!?#RY@%D45*�#-/.0��+=+�C*-(�;��>VX��j|� %'1+(<�5Y"*�1<4A*Gh­�54C%'1+65&q%H�C*�(
!?1��C/e²3³N´Nµ�¶mµ�·S³x¸<(K%D�C%n��� �E*>,'%D&$="*-6�U>j�Y"*<6A� 6B�C*�0Ù�5*�6B�C*�4k�CY2="6k("45%alb6�%D1�ÂFV+¯ÒlbY"!?#RY
!?6|%'=+�C/'0@%D�5!$#�%'&$&L�>�C4C%D1"65&$%D�C*-(g!?12�5/<�"45/.�E/.6A!?�C!?/.1K%'&_&$/.P'!$#�%'1+(e79*-(g!?12�5/�VX��j|�3���5Y"*k65/.&L,.*-4�y�6
4A*�6A="&?�56d%D45*��CY"*-1e�54C%'1+65&q%H�C*�(�;K%D#R�n!$1��C/�ÂFV"¯m6b�CY+*k�5*�6B�C*�4b#�%'1w%D1K%'&?� �-*'U

[	\ �'ï^�E÷$�^]wj�l)/�#a%'6A*�6<%'4A*@#�/'1"65!?("*�4A*�(Qâ�~�6��5Y"*�4A*n%w;E*�YK%a, !$/.4:lbY"*�4A*n0�/'1"*-� #a%D1�;_*
lb!L�CY"(+4C%alb1�%D�^%'&$&io�N ò rn�®~�6d!?�|�E/.656A!$;"&?*:�5/�lb!?�5Y"("45%�lÒ0�/.1"*G�nlb!?�5Y"/.=+�dYK%a, !$1"P�*�1��C*-45*�(W%
#�%'45(\o�N�LGr��

N ò · B1G�H @ oËÖ ¼�À�¾�½�½]µ�¹ ³ËÁ »WµÉ¾]Êk´a¸ Â�½ o]� G rM÷ �e2O���323��o z �3��r Ü r�àC_ Üa`÷ Ó Ü
N�L · B1G�H @ o

G D òFbcH @ Ö ¼�À�¾�½�½]µ]¹ ³ËÁ Ã]³aµ]» o]� b r `÷ %(' )+*-ok�ir Ü à
Ö ¼�Àâ¾â½Q½]µ]¹ ³ÉÁ »WµÉ¾]Êk´a¸ Â�½ o]� G r�÷ �e23�"�e2O�.o z �3�Nr Ü r�àC_ Ü `÷ Ó Ü

T
d

ill T
d

imer C
e

entral

uf ser?Msg(Slot(Valid(1,1)))

rg eaction!Msg(enterPIN)

sh et.Msg(2)

uf ser?Msg(PIN(1))

reaction!Msg(enterAction)

uf ser?Msg(FunKey(Withdraw(2)))

sh et.Msg(2)

R
i

equest.Msg(TA(Withdraw(2),1,1))

sh et.Msg(3)

uf ser?Msg(FunKey(Withdraw(2)))

aj nswer.Msg(Money(2))

uf ser?Msg(Slot(Valid(0,3)))

reaction!Msg(byebye(2,Valid(1,1)))
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ill T
d

imer C
e

entral

uf ser?Msg(Slot(Valid(0,0)))

reaction!Msg(enterPIN)

sh et.Msg(2)

uf ser?Msg(FunKey(Withdraw(3)))

uf ser?Msg(PIN(0))

uf ser?Msg(FunKey(Withdraw(0)))

reaction!Msg(enterAction)

sh et.Msg(2)

R
i

equest.Msg(TA(Withdraw(0),0,0))

sh et.Msg(3)

aj nswer.Msg(Money(0))

(
k
b)

(
k
c)

Till Timer Central

0 - *

reaction!byebye(M,Card)

(
k
a)

M!=0
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Till Timer Central

reaction!Msg(enterCard)
user?Msg(PIN(0))

reaction!Msg(enterCard)

user?Msg(Slot(Valid(5,5)))

reaction!Msg(enterPIN)

set.Msg(2)

user?Msg(PIN(2))

reaction!Msg(errorWrongPIN)

user?Msg(PIN(2))

reaction!Msg(errorWrongPIN)

user?Msg(PIN(2))

reaction!Msg(errorWrongPIN)

t
á
imeout.Msg(Present)

reaction!Msg(timeoutError(Valid(5,5)))

user?Msg(Slot(Valid(0,4)))

reaction!Msg(enterPIN)

set.Msg(2)

user?Msg(PIN(0))

reaction!Msg(enterAction)

set.Msg(2)

user?Msg(PIN(4))

user?Msg(Slot(Valid(3,5)))

user?Msg(Slot(Valid(0,0)))

t
á
imeout.Msg(Present)

reaction!Msg(timeoutError(Valid(0,4)))

user?Msg(Slot(Valid(0,0)))

reaction!Msg(enterPIN)

set.Msg(2)
user?Msg(PIN(0))

reaction!Msg(enterAction)

user?Msg(Slot(Valid(3,0)))
set.Msg(2)

user?Msg(FunKey(ViewBalance))

Request.Msg(TA(ViewBalance,0,0))

set.Msg(3)

t
á
imeout.Msg(Present)

reaction!Msg(timeoutError(Valid(0,0)))

answer.Msg(Balance)

user?Msg(Slot(Valid(0,0)))

reaction!Msg(enterPIN)

set.Msg(2)

user?Msg(PIN(0))

reaction!Msg(enterAction)

user?Msg(FunKey(Withdraw(0)))

set.Msg(2)

Request.Msg(TA(Withdraw(0),0,0))

set.Msg(3)

answer.Msg(Money(0))

reaction!Msg(byebye(0,Valid(0,0)))

Till Timer Central

reaction!Msg(enterCard)
user?Msg(PIN(0))

reaction!Msg(enterCard)

user?Msg(Slot(Valid(4,0)))

reaction!Msg(enterPIN)
set.Msg(2)

user?Msg(PIN(2))

reaction!Msg(errorWrongPIN)

user?Msg(PIN(2))

reaction!Msg(errorWrongPIN)

user?Msg(PIN(2))

reaction!Msg(errorWrongPIN)

t
á
imeout.Msg(Present)

reaction!Msg(timeoutError(Valid(4,0)))

user?Msg(Slot(Valid(0,5)))

reaction!Msg(enterPIN)
user?Msg(PIN(0))

set.Msg(2)

reaction!Msg(enterAction)

set.Msg(2)

user?Msg(PIN(2))

t
á
imeout.Msg(Present)

reaction!Msg(timeoutError(Valid(0,5)))

user?Msg(Slot(Valid(0,4)))

reaction!Msg(enterPIN)

set.Msg(2)
user?Msg(PIN(0))

reaction!Msg(enterAction)

set.Msg(2)

user?Msg(FunKey(ViewBalance))

Request.Msg(TA(ViewBalance,4,0))

set.Msg(3)

answer.Msg(Balance)

reaction!Msg(ViewBal(Valid(0,4)))

(
â
a) (

â
b)

Till Timer Central

reaction!Msg(enterCard)

user?Msg(Slot(Valid(0,2)))

reaction!Msg(enterPIN)

set.Msg(2)

user?Msg(PIN(0))

user?Msg(Slot(Invalid))

reaction!Msg(enterAction)

set.Msg(2)

user?Msg(PIN(2))

user?Msg(FunKey(ViewBalance))

timeout.Msg(Present)

Request.Msg(TA(ViewBalance,2,0))

set.Msg(3)

user?Msg(FunKey(Withdraw(1)))

reaction!Msg(timeoutError(Valid(0,2)))

answer.Msg(Balance)

user?Msg(Slot(Invalid))

reaction!Msg(enterPIN)

set.Msg(2)

(
â
c)
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øÂü�ð'÷}èQè
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äýïêäÒòêçcèEö3øÂïcè^ûVïwð ü ð}æyñ�ûyè^ûÚ�Uð,ûyèEö´î�ôyèEî � ä¡ñyå3��ûyè
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� é
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ïwä¡ð~ñyò+ø~ñyû#�êæ�ï�ø"ïwä¡ð~ñ{ø~ñ ø~ö�$�ò�ä¡ò%ø~ò7ïcôyè�ü ø~òcäÒò7õ#ð}ç�ïwôyè�å}èEñyè^çcøÂïwäÒð}ñ{ð~õ�ïcè^ò�ï	î^ø~òcèEò>)A��ô�è^ä¡ç
øZ=3=yçcð}ø~î�ô äÒòQû�ä�¢�è^çcèEñnïOõ#ç�ð.� ïwôyè�=yç�è^òcèEñnïwè^û ð~ñyèUäÒñ ïcô øÂï{ïwô�è^çcèUä¡ò{ñyð æyòcèUð~õ>ò =�èEî^ä¡ø~ö¡ä�ß^è^û
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