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let KKK() =

(new u1@d1:Release 
!a1(u1); (do !u1;KKK() or  !k1;KKKst()))

and KKKst() =
(new u2@d2:Release 
do !a2(u2); (do !u2;KKKst() or  !k2;KKK())
or  ?a3(u3); (do ?u3;KKKst() or  ?k3;KKKst())
or  ?a5(u5); (do ?u5;KKKst() or  ?k5;KKKst()))

let E1() = 
?a1(u1); (do ?u1;E1() or  ?k1;E1())

let E2() =
?a2(u2); (do ?u2;E2() or  ?k2;E2())

let KK() =
(new u3@d3:Release 
!a3(u3); (do !u3;KK() or  !k3;KK_P()))

and KK_P() =
(new u4@d4:Release  new u5@d5:Release 
do !a4(u4); (do !u4;KK_P() or  !k4;KK())
or  !a5(u5); (do !u5;KK_P() or  !k5;KK_PP()))

and KK_PP() =
(new u6@d6:Release 
do !a6(u6); (do !u6;KK_PP() or  !k6;KK_P())
or  ?a7(u7); (do ?u7;KK_PP() or  ?k7;KK_PP())
or  ?a9(u9); (do ?u9;KK_PP() or  ?k9;KK_PP()))

and KKPse() = 
do ?a4(u4); (do ?u4;KKPse() or  ?k4;KKPse())
or  ?a6(u6); (do ?u6;KKPse() or  ?k6;KKPse())

let K() = 
(new u7@d7:Release 
!a7(u7); (do !u7;K() or  !k7;K_P()))

and K_P() = 
(new u8@d8:Release  new u9@d9:Release 
do !a8(u8); (do !u8;K_P() or  !k8;K())
or  !a9(u9); (do !u9;K_P() or  !k9;K_PP()))

and K_PP() = 
(new u10@d10:Release 
!a10(u10); (do !u10;K_PP() or  !k10;K_P()))

and KPse() = 
do ?a8(u8); (do ?u8;KPse() or  ?k8;KPse())
or  ?a10(u10); (do ?u10;KPse() or  ?k10;KPse())

[1]substrate

[2]substrate
[3]kinase
[5]kinase

[1]enzyme

[2]enzyme

[3]substrate

[4]substrate
[5]substrate

[6]substrate
[7]kinase
[9]kinase

[4]phtase
[6]phtase

[7]substrate

[8]substrate
[9]substrate

[10]substrate

[8]phtase
[10]phtase

BBB34#�� � 	 � �� 2

4#3BBB�� � 	 � �� 2

D� � �� � � � � � � �� � � �� � � � �
� � 	 � � � � � � �!#?%��� � �� 
 �� � �
� � ( � 	 � � *�� � � �� � � �� � � �
� � 	 � �� 2� � +�

� � �� � � 
 �� � � �� � � � � � &� � �� � �
� � � � � �� � � 3��	 � ��� �� ��� �0� � � �� � 1
� � � � � � � � ��� �� � � �� � �� � �� � +
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type Release = chan() 
type Bond = chan(Release) 
type React = chan()

new a1@1.0:Bond val d1=1.0 new k1@1.0:React
new a2@1.0:Bond val d2=1.0 new k2@1.0:React
new a3@1.0:Bond val d3=1.0 new k3@1.0:React
new a4@1.0:Bond val d4=1.0 new k4@1.0:React
new a5@1.0:Bond val d5=1.0 new k5@1.0:React
new a6@1.0:Bond val d6=1.0 new k6@1.0:React
new a7@1.0:Bond val d7=1.0 new k7@1.0:React
new a8@1.0:Bond val d8=1.0 new k8@1.0:React
new a9@1.0:Bond val d9=1.0 new k9@1.0:React
new a10@1.0:Bond val d10=1.0 new k10@1.0:React

…

run 100 of KKK()  run 100 of KK()   run 100 of K()
run 1 of E2()  run 1 of KKPse()  run 1 of KPse()
run 1 of E1()

� �*- �3�8 , � �� � � � � � �� �� � � �� � � � �� � &� � � �� �� �
� � � 	 �� � ��� � � � � �� � �� � �?�	 � �� � � �� � +
!� � �� � � � &�� � �� � � � � � � 
 �� � �� � � � � � �� �

� 2� � � � ��� � � � � � � �� � �� � � � +%
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� ���� � � � � �� �� � � � �#+$�PPP
#$$2BBB*�#$$2BB*�#$$2B*���
#24?*�#2BB � � *�#2B � � +��

=� � � � ��� �- 21- +�
D� � � � � ��� �- � � 2� � * * !� �� � � � � � � �� �&�� � %+

BBBQ�� � � � � � �	 ��
 �� �� � �4#

BB:   �� �� � � �� � �� - � �

B:   ���� ��� � �� � �� � �#$$P

BBB

BB

B

BB:  
B:  

#24#����� 5� � � � 


B:  BBB BBBQ

4#�

4?

BB BB:  

BB:  >� � �

BB:   B

B:  >� � �

B:   

! � � � � � � %

!�� � � � %
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BBBQ

BB:   

B:   
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BBBQ

BB:   

B:   

BBBQ

BB:   

B:   

B21-

- 21-

BBBQ

BB:   

B:   

� ���� � � � � �� �� � � � �#+$�PPP
#$$2BBB*�#$$2BB*�#$$2B*���
#$24?*�#$2BB � � *�#$2B � � +
!� � �#24#��� �� � ��� � � � � �� � � � �� �� � � �� � �� � � 
 � � � �� � �
� � � � � � %

B=1- � =1-

B:   

8 � � � � �� � � �� � �� - ��

B:  BBB BBBQ

4#�

4?

BB BB:  

BB:  >� � �

BB:   B

B:  >� � �

B:   

! � � � � � � %

!�� � � � %
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 �	 � 	 	 � ��� � %�� � � � 	 � �� �( �
M� � � ! � �� � �� � � � �� � �� � %�NR$' ) S �� � � <) � � � �! � 
 %

� � � : � � � � � �� �&� 3�#� � � ?R$' )
=� �� � � � � 3�M?$' � � O$' )
� � 
 �� � 3�#L$' � � � $' )
 � � � � �� : � � 
 �� � �� � � � � 3�M$*$$$: � $*$$$

' +� � � �� � ��� 	 ! � 	 � ��� � � �� � � � �� � � � � �� 	 %
RO$*$NM� � #� RB) !� ) � � - %

4+� � �� ! � � � � � � �� %3�� ' � � �#' ) ! � �� � � � %
K� � � � ! � � - � � � � %3�#?' � � �M' ) ! '  M�� � � � %
. � � � � #N� � � �� +?R� ) ! 
 T
 %
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