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Timer

Till Central

user:Input

reaction:Output

request:Transaction

answer:Message

set:Int

timeout:Signal

local Int t=0;

local Card Current=Invalid,
local Int CurrentPIN=0

S=Ypy1oZgq` » � }XVXiqTh`d�iqThghoZ[�T*oZgq`
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iqY\mZ^p`M`�¡�`[bo!T*Ypc1eZi>csj¦] [b`grT.]	Ype ^p`eZy	Th�zw�y1Yva1`be ]	i4] iq`uAoZ`beZ[`Oc	j/y1^\c	m�]	^0iqVXirT*`d irT.]sTh`i|
C%Yp§	`b��Ypih`swFTh`irT�[�]	iq`RiqW�`b[Yv��[�]sThY\c1e!i�]	gh`fThg*]	eZiq^�]sTh`_OYpeAThcM]�WZgh`b_ZY\[]sT*`;c)a1`bg�`�¡�`[bo!T*Ypc1e~ih`��
uAoZ`beZ[`bi|�S iqc1^\o�T*Y\c	e�T*c4T*�Z`�[c1e5Cqo!eZ[bThY\c1etcsjJT*�Z`bih`kT(��c�WZghc	W�c1iqYpThY\c1e�]s^zj�c1ghdfo!^�]	i�Y\i�T*�Z`be
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:user?:reaction!enterCard:
OR not(is_Slot(K)):user?K:reaction!enterCard:

Current!=Invalid && p!=getPIN(Current):
user?PIN(p):reaction!errorWrongPIN:
CurrentPIN=p

CardEntered

PINenteredActionEntered

:user?Slot(X):
reaction!enterPIN;set!2:Current=X;

:timeout?Present:
reaction!timeoutError(Current):
Current=Invalid

Current!=Invalid 
   && p==getPIN(Current):
user?PIN(p):
reaction!enterAction;set!2:
CurrentPIN=p

:timeout?Present:
reaction!timeoutError(Current):
Current=Invalid

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

OR :timeout?Present:    TIMEOUT1
reaction!timeoutError(Current):
Current=Invalid

OR :answer?Balance:
reaction!ViewBal(Current):
Current=Invalid

OR :answer?NoMoney:
reaction!byebye(0,Current):
Current=Invalid

:answer?Money(M):
reaction!byebye(M,Current):
Current=Invalid

Ready

WAITING

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

Ready

Counting

n>0:set?n::t=n-1 t==0:set?:
timeout!Present:



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

OR 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

ALTERNATIVELY:
:answer?A:reaction!m2o(A,Current):Current=Invalid
OR :timeout?Present:reaction!timeoutError(Current):Current=Invalid
where m2o(Balance,C)=ViewBal(C)
         | m2o(NoMoney,C)=byebye(0,C)
         | m2o(Money(M),C)=byebye(M,C)

S=Ypy1oZgh`¦ª � ��c1dRW�c1e!`e�T /�`��]�aXY\c	g

irVXiqT*`bd ]seZ_kYvT*i%T*gh]	eZihYvT*Ypc1e�gq`^\]sT*Ypc1e4��Y¹|«`	|vw6W�c1iqihYpmZ^\`�iho![[`bihiqc1gJiqT*]sT*`bi=Y\e�T*�!`�j�c1^p^\c)��Y\e!y0[^\cX[.§
[�VX[^\`�_Z`bW�`beZ_ZY\e!y�c1e¦Th�Z`�[oZgqgh`e�T�iqT*]sT*`���|T�=¡�`[bo!T*Ypc1ekiq`uAoZ`beZ[`bi£c	j!]0��¡!`b_k^p`eZy	Th��[]	e�T*�Z`be
m�`k[.�Z]	g*]	[�T*`bghY � `_t��YvT*��Th�Z`f�Z`b^\W�csjJT*�Z`bih`kT(��cHj�c1ghdkoZ^�]	ib|�¢(e�T*�Z`kj�c	^\^\c)��YpeZynW�]	g*]sy1g*]	W!�Ziw
Th�Z`�Thg*]	eZiq^�]sThY\c1elc	j�]	e���!#"#$)%m$)(6!�+0iqVXiqTh`d d4cX_Z`^XY\e�Thc+]TS¦ghYpWZ§	`�iqThghoZ[�T*oZgq`0Y\i=`�¡�WZ^�]	YpeZ`_
m�V ih�!c ��YpeZy��Zc)� T*c�_Z`bTh`gqd4YpeZ`4YvT*i�y1^pc1m�]	^£irT.]sTh`4iqW�]	[b`>]	e!_ T*�!`Rj�c1gqdfoZ^\]	i UO]	eZ_ X j�c1g
YpeZYpThY�]	^�iqT*]sT*`bi�]	eZ_MT*�Z`¦T*gh]	eZiqYpT*Ypc1e�gh`b^�]sThY\c1e{|

�4� J N����)QUL���L��3Q*� ����� � �0�!`�y1^pc1m�]	^!iqT.]6T*`�ihW�]s[`�c	j%]�iqVXiqTh`d ihW�`[bYp��`b_>Ype �5!#"#$)%m$)(6!�+
Ypi�y	Ypa1`be�m�V~T*�Z`4[gqc1ihi�WZghcX_ZoZ[�Tkc	j�T*�Z`R[c1e�Thghc1^�]	eZ_ _�]sT.]�iqT*]sT*`bikc	j�]	^\^JYvT*il[c1dRW�c	eZ`e�T*i
]seZ_;T*�Z`0[boZghgq`e�T�_�]sT.]+as]	^poZ`iJc1efTh�Z`�[.��]	eZe!`^\ib| ��c1dRdfoZeZYp[�]sThY\c1ekY\i£dRc�_!`^\`b_;m�VkT*gq`�]sThY\eZy
[.�Z]	eZeZ`b^\i�]	i0ih�Z]	gh`b_�as]	ghY\]	mZ^p`i�Th��]sT�[]	e�m�`+��ghYvThTh`eMm�V�c1eZ`�[c	d4W�c1eZ`beAT�]seZ_Mgh`�]s_�m�VM]s^\^
[bc1eZeZ`b[bTh`_M[c1dRW�c1eZ`e�Thi| ��!#"#$&%'$&(6!�+l]	^p^\c)��i�j�c1g�[bc1d4W!^\`�¡4�ZYp`gh]	gh[.�ZYp[�]	^�_�]6T.]�T(VXW�`i�j�c1g
^pc�[]	^�as]	gqY�]	m!^\`i£]	i£��`b^\^�]	iJ[.�Z]	eZeZ`b^ZT(V�W�`ib| ;�eZ_!`gJT*�Z`�]	iqihoZdRW!ThY\c1efTh��]sTJT*�!`�iqW�`b[Yv��[�]sThY\c1e
c	eZ^pV oZih`bi��ZeZYpTh`t_�]sT*]�T(VXW�`ibw¦]	^\^�T*�Z`bih`~_�]sT*]�T(VXW�`bi�[]	e m�`Od4]	WZW�`_ Thc¤m!YpTH��`b^\_Zi�csj
�ZeZYpTh`+^\`beZy	T*�{|J�0�Z`�d>]	W!WZY\eZykWZgh`bih`gra1`bi�Th�Z`¦iqThghoZ[�T*oZgq`lcsj�Th�Z`¦�ZYp`g*]sgh[.�ZYp[�]	^�_�]sT.]kT(VXW�`i�Y\e
c	gh_Z`bg�T*c;YpeZ[gq`�]	iq`¦`FER[Yp`eZ[�VM]	eZ_HThc;§	``bW�Th�Z`+iqY � `¦csj%T*�Z`¦gq`iho!^pT*YpeZykj�c1gqdfoZ^\]�ihd4]	^p^����Z`be
c	W�`bg*]sThY\c1eZi¦c	e~Th�Z`iq`n_�]sT.]HT(VXW�`il��]�a1`;T*cMm�`nThg*]	e!ih^�]6T*`_~YpeAThc�c1W�`g*]6T*Y\c	eZi+c1e mZYpT/��`^p_Zi|
¢(eMT*�!`lSJ�7=x`�¡!]	dRWZ^p`	wZT*�!`lirT.]sTh`�ihW�]	[b`�Y\il��YpeZ[c	d4WZ^p`bTh`^pV!��iqW�`b[Yv��`_�m�V �
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Till Timer Central

user?Msg(Slot(Valid(1,1)))

reaction!Msg(enterPIN)

set.Msg(2)

user?Msg(PIN(1))

reaction!Msg(enterAction)

user?Msg(FunKey(Withdraw(2)))

set.Msg(2)

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

set.Msg(3)

user?Msg(FunKey(Withdraw(2)))

answer.Msg(Money(2))

user?Msg(Slot(Valid(0,3)))

reaction!Msg(byebye(2,Valid(1,1)))



Till Timer Central

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

reaction!Msg(enterPIN)

set.Msg(2)

user?Msg(FunKey(Withdraw(3)))

user?Msg(PIN(0))

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

reaction!Msg(enterAction)

set.Msg(2)

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

set.Msg(3)

answer.Msg(Money(0))

(b)

(c)

Till Timer Central

0 - *

reaction!byebye(M,Card)

(a)

M!=0

S�Y\y1oZgq`D0 � ��`iqT�[�]	iq`/iqW�`b[Yp�Z[�]sThY\c1et��]���w�ih]sT*Ypiqj VXY\eZy�T*`biqT�ih`uAoZ`beZ[`R��m���wAT*`biqT�ih`uAoZ`beZ[`+Th��]sT
gq`�]	[.�!`i�iqT.]6T*` + -*!0/  @$ 2�$:! �����*� ��[)�
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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)

timeout.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)))

timeout.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)

timeout.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)

timeout.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))

timeout.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)))

(a) (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)

(c)
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