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c1: T1ó
...
cn: Tnó

op1: ...ô
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post:  
result =
               (t.c1.iswild or t.c1.el = self.c1.el) and
                ...
               (t.cn.iswild or t.cn.el = self.cn.el)

W(T1)

iswild:  Boolean
el: T1

Ttt

c1:  W(T1)
...
cn: W(Tn)

match(t: Ttt):  Boolean
op1: ...
...
opm: ...

<<datatype>>

W(Tn)

iswild:  Boolean
el: Tn

.......
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<<of>>
Sss

<<space>>

op1: ...
...
opm: ...

Xxx
<<tuple>>

..........
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post:  self.tuples = self.tuples@pre U {  t }

Sss

- tuples:  bag(Ttt) = empty

read(t: Ttt): Tttx  { guarded }
take(t: Ttt): Tttx  { guarded }
write(t: Ttt)  { guarded }
op1: ...
...
opm: ...

Tttx

ok:  Boolean
el: Ttt

<<datatype>>

The datatype Tttx  roughly
corresponds  to  Ttt  U { undef }.

*

pre:   exists t’ in self.tuples  s.t.  t’.match(t) = true
post:  result.ok = true  and
             result.el   in  { t’ in self.tuples | t’.match(t) = true }
            and  self.tuples = self.tuples@pre

pre:   not exists t’ in  self.tuples  s.t.  t’.match(t) = true
post:  result.ok = false  and  
             self.tuples =  self.tuples@pre

pre:   exists t’ in self.tuples s.t.  t’.match(t) = true
post:   result.ok = true and
             result.t in  {  t’ in self.tuples@pre | t’.match(t) = true }
             and  self.tuples = self. tuples@pre - {r esult }

pre:   not exists t’ in self.tuples  s.t.  t’.match(t) = true
post:  result.ok = false  and  
             self.tuples = self.tuples@pre
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<<space>> <<use>>
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<<active>>
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receive_order(p: Prod_Code,      )  
                                 q:Quantity, 
                   (              c:client)
cancel_order(d: Date)

pr: Prod_Code
qt: Quantity
dt: Date
ct: Client
st: Status

Order
<<tuple>>

Product
<<tuple>>

pr: Prod_Code
qt: Quantity

Orders
<<space>>

Warehouse
<<space>>

ORS WH

<<of>>

<<of>>

not exists wh, wh’ in self
s.t.  wh.pr =  wh’.pr
        and   wh <>  wh’

size(allInstances(Orders)) = 1 and
size(allInstances(Wharhouse)) = 1 and
size(allInstances(Invoicer)) >= 1 and
size(allInstances(MS_Handler)) = 1 and
size(allInstances(WH_Handler)) = 1

not exists or, or’ in self 
s.t.  or.dt = or’.dt
       and   or <>  or’

the_prod: Prod_Code
the_quant: Quantity
the_date: Date
the_client: Client

Invoicer
<<active>>

<<use>>
<<use>>

<<use>>

ORS WH

<<use>>

Prod_Code Quantity Client

Status
<<enumeration>>

Pending
Invoiced
Cancelled

the_prod: Prod_Code
the_quant: Quantity
the_date: Date
the_client: Client

MS_Handler
<<active>>

the_prod: Prod_Code
the_quant: Quantity

add_p(p: Prod_Code,           )
    (         q:Quantity)

WH_Handler
<<active>>
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[q <= q’] write(<p,q,d,Invoiced>)

<p,q,d,Pending> = 
take(_,_,_,_,Pending)

Printer Invoicer Wharehous
\

<p,q’> =  take(p,_)

printinvoice(p,q,d)
write(<p,q’ - q>)

[q’ < q ]
write(<p,q,d,Pending>)

write(<p,q’>)

Orders
]

L-ìóôQø��oéES0' � ��é
!$ø¼éAë��)éÕïRìÑ÷Tô�=÷
�§�Öñ�,�oè¼é�ìóë0�$ñ¡ì"�)éf���K���oé*�

^ Ñ Îtæß`_ Ê	ä>Ë�Ì*Í Ð<ËzÏ«åcÍ`Îba æ�àdcEæTß ÑÅÒ Ô

±�ë>6$é
� �*���?�Áé�èj÷��$éO��è¼ñ
�8ë0è¼ñ
��oñ	�)ñQë$�$é{ë¼ìóéAë0�oò��?��ñ_ï_éAò��£ø��¼òóé9���j÷+�)é
�Áø���ìóë¼ôÔê¹ðFöM�¼ç�ñD.jéE��ø��£é`�£èj÷��
��ø��=èFé*J$�£éAë���ì ñ¡ë¶÷ò òóñ
�,�¹ø��`�£ñ7���£ñ�jé��oò����Ôñ_ïRéAòMïRì"�����oì#.õø��oéTï£���K���£é��<����ñ$ñ�=ï_ìóëj÷
�oéTï��_ìÑ÷��£ø��¼òóé�����÷�)é
�
ø���ì ë¼ôEê¹ðFö,þ%�Hé����oìóò òMë¼éAéTïz�oñ�ìóë0�$é
���£ìóô$÷
�oéD�£è¼é�ì#���j÷� ��ñ��,�oèõé6ì ë$���oñ_ïRø���éTï����£é��oé{ñ���$�jé
�¹ñQë��oè¼éÔø���é
ñ��f�oè¼é�ñ+�oè¼é*�D�Rì ëjï��±ñ
��ê�ðFöÆïRì²÷ô+�=÷���� �£�3é��£é$þµ�Hé<�)ñ¡ë���ìÑï_é���ñ¡ë¼ò����£è¼ñ&��é�ïRìÑ÷Tô�=÷
�<�?�oè�÷��D�Áé��oè¼ì ë��
÷��oéO�£è¼é���ñ¥���5�£éAòóé*�¡÷Të$���Öñ�ÙïRì"�����oì#.õø��oéTï����K���oé*�<�)þ&���£é
�)ì���éAò#�	��òÑ÷���8ïRìÑ÷Tô�!÷��<��þ���é
!$ø¼éAë���éª
�)ñQòóò²÷�.jñ�!÷��oì ñ¡ë
ïRìÑ÷Tô�=÷
�<�8÷ë�ï{���=÷
�oé?�Í÷�=è¼ìóë¼é:� �

2 ò²÷���3ïRì²÷ô+�=÷����)þRñ+.$�_ìóñQø���ò��$þ¼ï_ñ6ë¼ñ+���jñ¥��é�÷Të$�����oñ+.¼òóé���� �0��éAéÊþ¼é&� ôK�óþ$�£è¼é�é�Jõ÷����¼ò é3ì ë>L-ìóôK� ? � � ò"��ñ
��é
!$ø¼éAë���éE÷ë�ï3�)ñ¡ò òÑ÷�.jñ+�=÷��£ìóñQë�ïRì²÷ô+�=÷����4�Hñ����íjë¼éAò��;�8ì��oè;�£ø��¼ò é£���j÷+�)é
� �¹ì ëjïRéAé�ï³�Áé£�{÷ëÆø���éz�oè¼é
ë¼é�� �)òÑ÷+����ì´íjé��s�¹ùr�oøK�¼òóé
�8÷Tëjï7�oøK�¼òóéO���j÷��é
� ú!þd�£è¼é�ë¼é�� ÷+����ñ0��ìÑ÷��£ìóñQë��;ùfñ
�M÷Tëjï0ø���é¡úH÷ëjï<�oè¼é�ñ+�vé*�=÷��£ìóñQë��
�Öñ��÷+���)é
����ì ë¼ô<�oè¼é��£ø��¼ò é����j÷�)é:�6ù>@�ø
î
B$ª�DF@6G ï�ø+ª�ï�î4C}øQú8ìóë¶÷7��é
!¾øõéAë��)éª:�)ñ¡ò òÑ÷
.vñ+�=÷
�oìóñQë�ïRì²÷ô�!÷��Â�8ì#�£è¼ñ¡ø��
���oñ+.¼òóé����)þ�.jé
�A÷Tø���é,��ø�� è�ïRìÑ÷Tô�!÷��<�%�oñQø¼ô¡è¼ò���ïRé*�¼ì�� �M�oèõéÁé�J_é
�)ø��£ìóñQë;ñ���ñ�jé��=÷
�oì ñ¡ë��A÷ò ò��,÷���ñQë¼ô3ñ+.0/oé
� �s� �
±�ë|L-ì ô��MS{�Hé=�£é��jñ����÷ëlé*J¼÷
���¼òóé�ñ���÷>��é
!$ø¼éAë���é:ïRìÑ÷Tô�=÷
� �Öñ+�?�£è¼é6ì ë$�$ñQì��)é����K���£é��z��±U�E��èõñ��,��è¼ñ
�
�oè¼é�ìóë0�$ñ¡ì���é��8èj÷ë�ïRòóé
�,�oè¼é�ñ+�=ïRé��s� '8ì#�f�=÷��$é:�3÷=�jéAë�ïRìóë¼ôÔñ�=ï_é���ùfì\�À÷ë0�vú����oñ+�~�oèõé	���j÷+�)éfe�@�Bø4@g�{þd�£è¼éAë
�oè¼éD�£ø��¼òóé�ñ
���£è¼é�ñ�!ïRé��oé�ï7���oñ_ïRø�� �`���£ñ�~�£è¼é	����÷�)éih£î'@#ø&ñ�þKõ���ø&�+ì��l�oè¼é	!$øj÷Të$�£ì#���Kì�����økj<��ìóéAë0�Aþ��£è¼éAë
�oè¼é¹ñ+�=ïRé*�Áì��Mìóë0�$ñ¡ì"�)éTï:÷ëjï��oèõé��oéTï_ø��)éTï�!$øj÷Të$�£ì#����ì������oì#���oéAë�.j÷�F�6ì ëlh£î'@#ø¥ñ�þ�õ���øÊþ¡ñ�£è¼é����8ì"��éO�oèõé����Áñ
�=÷��$é{ë��oø��õòóé
�8÷
�oé?���£ì#���oéAë�.�÷�F��ìóë<�oèõé?��ñ���£é
���jñQëjïRìóëõô����j÷�)é:� �

m,×�Ø �onV�$nKÝ âp�d�rqBßsàBÝµÞ
�Fé�è�÷:�$éD�Öñ¡øõëjï��6ø��=è£��ñ�£é=���£ñ.¼ò é��K÷
�oì��?�£è¼é�ø���éKñ��9���=÷
�oé��Í÷�=è¼ìóë¼é:�9�£ñ?ïRé
��� �oì�.vé	�oèõé{.jéAè�÷:�_ìóñQø��
ñ��H÷+� �oì��$é±ñ+.0/oé
� �s��ø���ìóë¼ô��oø��¼ò éE���j÷+�)é
�;ù_�)òóéT÷
�oò��6ì��3ì"��ë¼ñ+�O��é{ë���ì�.¼òóéO�oñÍ÷����ñ0�)ìÑ÷
�oé	���=÷��£é?�K÷+� èõìóë¼é
�5�8ì��oè
�oø��¼ò éE���j÷+�)é
� ús�8çÁè¼éE�oéT÷+��ñ¡ëEì"�5�oèj÷
���oèõé±ñ+�jé��=÷
�oìóñQë��B�Öñ+�¹÷+���)é
����ìóëõô�÷=�£ø��¼ò é?���j÷��é?�:ø����l.vé��A÷ò òóéTï�.0�
�oè¼é�÷� �£ì#�$é¹ñ+.0/oé
� �F�Ù÷ë�ïz��ñ��£è¼é��<�K÷���÷
���jéT÷���ñ¡ë¼ò��1ì ë7�£è¼é�÷+� �oì ñ¡ë7��÷�����ñ��l�oè¼éE�K÷�=è¼ì ë¼é����!÷ë���ì#�£ìóñ¡ë��)þ
÷ëjï>�A÷ë¼ëõñ�8ô¡é{ë¼é��=÷
�oé�é��$éAë0�F���oñ	���£ìóô¡ôQé��,��ø�� è<���!÷ë���ì#�£ìóñ¡ë�� �

2 ñQë���ì²ïRé����Öñ��ì ë����!÷ë��)éD�£è¼é�±�ë0�$ñ¡ì"�)é���÷� �£ì#�$é��)òÑ÷+���¹ìóëz�£è¼é=�£ø¼ë¼ë¼ì ë¼ôKé�Jõ÷����¼ò é&�?6$ø��=è|�)òÑ÷+���¹èj÷�¹ë¼ñ
ñ�jé��=÷
�oì ñ¡ë��Ù÷ëjï>��ñD�Öñ�,��ñ_ïRéAò òóì ë¼ô;ì��F�5.jéAèj÷��_ìóñ¡øK���8ì#�oèm÷D���!÷��oéE�K÷�=è¼ì ë¼é��HéE�A÷ë�ø���é�ñ¡ëõò#���£è¼é?�£ì#��éTï

�



/ go
s

go / 
t = ORS.take(_,_,_,_,Pending); go;

Take_Order

go  [t.ok = True ] /  
t’ = WH.take(t.pr,_); go;

go  [t.ok = False ] / 
 t’ = ORS.write(t); go;

go   [t.qt <= t’.qt ] /  
WH.write(t’.pr, t’.qt - t.qt);
ORS.write(t.pr, t.qt, t.ct,  t.dt,  Invoiced);
PR.printinvoice(t.pt, t.qt, t.ct,  t.dt);
go;

go  [t.qt > t’.qt ] /  
WH.write(t’);
ORS.write(t);
go;

Take_Prod

Invoice
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Source Target

{  x = TS.read(t) }   [cond(x) ]  /  act(x)
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[�TV�Z��.�
Source Target

{  Null = TS.read(t) }    /  act
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{  x = TS.take(t) }   [cond(x) ]  /  act(x)
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Source Target

SPACE(TS) 
 [ let y = TS.read(t)  in                                                         ]
 [   y.ok = true and  cond(y.el) and assign(x,y.el)  ]  /  
act(x)

� TV�Y6[����
[�TV�Z��.�
Source Target

SPACE(TS) 
 [ TS.read(t) .ok = false  ]  /   act

���Z�4� [ ���"��� Yd�
TV�.����

Source Target

SPACE(TS) 
 [ let y = TS.take(t)  in 
     y.ok = true and  cond(y.el) and assign(x,y.el)  ]  /  
act(x)

� TV�Y6[����
TM�.�6�.�
Source Target

SPACE(TS) 
 [ TS.take(t) .ok = false  ]  /   act
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Working Invoicing

{ <p,q,c,d,s> = ORS.take(_,_,_,_,Pending) } /
the_prod = p;
the_quant = q;
the_client = c;
the_date = d;

{ <p,q> = WH.take(the_prod,_) }

[q => the_quant ]  /
ORS.write(the_prod,   the_quant,  the_client,  the_date, Invoiced);
WH.write(the_prodt, q  -  the_quant);
PRI.PRINTINVOICE(the_prod,  the_quant,  the_client,  the_date)

[q < the_quant] /
ORS.write(the_prod,   the_quant,       )
                       the_client,  the_date,
             (         Pending);
WH.write(the_prod,the_quant);
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Working

receive_order(p,q,c) /
ORS.write(p,q,c,Now,Pending);

{ <p,q,c,d,s> = 
ORS.take(the_prod,the_quant,the_client,the_date,_) }

[s = Pending] /
ORS.write(the_prod,   the_quant,                    )
(                      the_client,  the_date, Cancelled);

delete_order(p,q,c,d) /
the_prod = p;
the_quant = q;
the_date=d;
the_client = c;

Deleting

[s <> Pending] /
PR.PRINTNOTICE(......)
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Working
{ <p,q> = WH.read(_,0) } /
®
PRI.PRINTNOTICE(.......)

{ <p,q> = WH.take(the_prod,_) }  /
®
WH.write(the_prod, q + the_quant)

add(p,q) / ¯
the_prod = p; the_quant = q;
°

Adding
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