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Versandhaus_SC

[in(Bestätigung_EXIT_S) and
in(Versand_EXIT_S) and
Rechnungszahlung]
/st!(Bezahlung_ACT)

[KreditkartenBelastung_DONE]

KreditkartenBelastung_S

Bezahlung_S [ZahlungEingegangen]

[... KreditkartenZahlung]
/st!(KreditkartenBelastung_ACT)

Versandhaus_EXIT_S

Versand_SCBestätigung_SC

Lieferung_S

KreditkartenPrüfung_SBestellung_S

[K
reditkartenFehler]

/st!(Bestellung_ACT)

[Bestellung_DONE and
Rechnungszahlung]

[Bestellung_DONE and
KreditkartenZahlung]
/st!(KreditkartenPrüfung_ACT)

[KreditkarteOK and
KreditkartenPrüfung_DONE]
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Bestätigung_INIT_S

Bestätigung_SC

E-Mail_S

Bestätigung_EXIT_S

/st!(E-Mail_ACT)

[E-Mail_DONE]
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Versand_INIT_S

Versand_EXIT_S

LagerInstruierung_S
[VersandGarantiert]

LagerErmittlung_S

/st!(LagerErmittelung_ACT)

[AllesAbgeschickt]

[LagerErmittelt] 
/fs!(VersandGarantiert) 
st!(LagerInstruierung_ACT)

Versand_SC
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Versandhaus_AC

Bestellung_ACT
KreditkartenBelastung_ACT

LagerInstruierung_ACT

LagerErmittlung_ACT

@Versandhaus_SC

E-Mail_ACT

KreditkartePrüfung_ACT

Bezahlung_ACT

Bestellnummer, e-mail-Adr., ...

Lieferanschrift, ...

Bestellnummer, 
Bestellliste, ... LagerID, 

Bestellliste, 
...

Versandgarantie

Name, Adresse, 
Bestellnummer, ...

Kreditkartennummer, Betrag, ...

Kreditkartennummer, Betrag, ...
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Workflow-Server Kommunikations-Server Applikations-Server

InitApp(AppName,WFID) CreateInst(AppName,WFID) 

Return(ObjRef(AppName))

ObjRef->start(Parameter)

synchroner Operationsaufruf 

assynchroner Operationsaufruf

Versenden einer Nachricht

Done() 

Done() 

.........

Set(Condition)

Done() 

Client

...

...

Assign(Workitem) 

Get(WorklistID) 

Return(ObjRef(WorklistID)) 

Done() 

ObjRef->insert(WorkitemID,Workitem) 

start(App,Parameter) Done() 
Get(WFID) 

Done() 

Return(ObjRef(WFID)) 
Set(Workitem->DONE) 

Done() 

Automatische 
Aktiviät

Interaktive 
Aktivität 
inklusive 
Worklist-

Management
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1 GreedyAlgorithmus { 
2  Berechne initiale Konfiguration (Y1, ..., Yn), so daß jeder 
3   Server-Typ den benötigten Durchsatz erfüllen kann. 
4 
5  Berechne Verfügbarkeit des Systems für diese Konfiguration. 
6  Berechne Performability des Systems für diese Konfiguration. 
7 
8  do { 
9   if(Verfügbarkeit zu niedrig) {    
10   Ermittle Server-Typ x mit der geringsten Verfügbarkeit. 
11    Erhöhe Replikationsgrad Yx des Server-Typs x um 1. 
12    Berechne Performability für neue Konfiguration. 
13   } 
14 
15   if(Erwartete Wartezeit zu hoch) { 
16    Ermittle den Server-Typ x  mit der höchsten erwarteten 
17    Wartezeit mit Hilfe des Performability-Modelles. 
18    Erhöhe den Replikationsgrad Yx des Server-Typs x um 1. 
19   } 
20 
21   Berechne Performability und Verfügbarkeit für die neue  
22    Konfiguration. 
23  }  
24  while (Performability- und Verfügbarkeitsziele nicht erreicht) 
25 } 
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(a) Workflow-Server 1

(d) Applikations-Server 1

(f) aggregierte Systemwartezeit

(e) Applikations-Server 2

(c) Kommunikations-Server

(b) Workflow-Server 2
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0)��Uz.8�7�8!#06.8!g.#0)!1�7��|�(*.�!#Q��^4)06.1��(*-���S7(*$BWO(*���7�C!1�7j H}�2�,0)929��6�)!1Q��qWO�7."|�(*.1$'06M���92��!@�5$B( U��%9�!T06&)�7�u�2�C!#(
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!1Q��������%S%!#��4*�a$B��06�z;g06��!#�2�/+v!#��$'�^|�(*.>�8�7.84E��S7��.8��
�-��7�"!#�^;^��!1Q��Ps W�9��2S7��!>S%(*���1��U��7.10)!#��(*��(6|�WO�7.8�2(EU��
U/-�.1����+\;^Q���STQo(*��9���0q�1-�M/�1�%!J(6|O0\�8�7.846�7.J!@�EWO�� �J.1�%W�92��S�06�~06.1�u.1-��/���2��+/j)V�Q��%�1�>$B(EU��79��7�<;^Q��2STQm0).1�
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!1( (69�|�(*.�U����8!#.8�2M�- !#�7U�:IHJ?A� �7j
V�Q/�o06-/!1()=@S%(*� a,+*-/.#0)!1�2(*�R!#(E(*9��2�iU�.1��4*�%�AMC�p�"!T0)!1�2�8!1�2S%�\(*��!#Q���;g(6.1&�92(C0)UK06��U�!#Q��v;u(*.8&WR�(�;�Q���=
�"!#(*."�*j � !vS706�|��%�7UZ!1Q��2�a���/|�(*.1$'0)!1�2(*�K����!1(w��!#�506�,069���!#�2Sm$B( U/�792��|�(6.�!1Q��B;^Q�0)!8=���|�0)�,069��E�8�2�a(6|^0
QC�EWO(6!#Q��P!#��S�069ES7(*� a,+*-�.10)!#��(*��j�eu���8�E�"!#�7$'0)!1�2Su4)06.8��0)!1�2(*�N()|�!#Q��uW,06.106$'�P!#�%.1��|�(*.~�8-�STQoS7(6� a,+*-�.10)!#��=
(6���l!1Q���!#(E(*9C�2�l06M�9���!#(iU��7.8��4*��!#Q/�qFd06�,069��E!1�2S706929�� L�MX�%�8!}S7(*� a�+*-�.#0]!#�2(6������j �6j��<!#Q���$B�2����$b-�$�U��7+*.8�7�
()|�.1�7W/92�2S70)!#��(*�p()|�!#Q��b���C4*(*9�4*�7UK�8�7."4*�7.�!@�EWO�7��!1(�$'�%�%!N+6��4*�%�K0�4)06�29206M��29���!@��06��UKWO�7.8|�(6.1$'06��S7�5(*.
WO�7."|�(*.1$'06M���92��!@�'+6(C0692�%��06�/Uw.8�7S7(6$'$B�7��U�06W/W�.1(*W/.1��0]!#�N.1�%S7(*� a,+*-�.10)!#��(*���7j
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� �zU��2�%�1�7$ Vl�7��9XU��%�g[\��Q,06��+6�>W�. r0)�1�7�C!1�2�7.8�7�z;^��.u�%�2��eu�7�2�8W��2�%9,| r-�.u�%�2���q�N0)!#�%���C$B��!`U��%.gU,06� XN(*� =
a�+*-�.#0]!#�2(6���8;u�7.8&Ec%�7-�+ UN(*92�20)!gW�06.#06$B�%!1.1���1�2�%.8!u;g�%.1U��%�p&]06����jQUa(*9���0)!u92���7�"!�U��2���N0)!#�%��MO�7�2$��E!T0).8!
0)-/!#(*$'0)!1�2�1STQR�%�2��j�x����w�,0)STQ�!1.<r06+692�2STQ/�7�^x��2��9��7�1�%�wU/�7.^+*�Cr0)��U��7."!#�%�A�N0)!1�7��&]06����r-�MO�7.^U������ STQ,069�!8=
9��7���8!#�������
	���������������������������� "!#�%$��2$ XN(*�C!#.1(6929�|��%���8!1�7.g46(*�'&a(*9���0)!g�2����!#���2�7."!u;u�7.8U��7��j
?w��!)(�+*�%&6�7�/��c7�%�2STQ����P!#�m���%�29��7��;g�%.1U��%�p4*(6�*&N(*92�20)!�069��)+a(6$'$B�7�C!T0).1�N�2�C!1�7.1W/.1�%!1�2�%.8!i-���U��2+*�/()=
.8�2�%.8!�j

(-,/.10�243"05.7698;:</= .10�>?.A@7B = BDCE.�F7. =HG B�F7.?09IEJK>ML?JH6/05B�F
(N0�CPO1J4C1.RQ�S7. =HT .?0�U4VH>;0�2PB/6/2WL7JR6/05B�F�X#UD8HY�243?.10�U4V?. = > < > G B5>H3?B72R2�.5>
([Z\0�.]C;04>"0�C1B/6 T^< . =H= .?0�U4V?.�> G .[_?B5V = 2HU4V?.10�>E6/0�UKVR`7.?04F�a*C;04F G . =
( G 0�.W_EJ = `R8?6HJ5b7Q?c�>\2DF7B5> T .�>NF7. = C;0�>"05. = .5>�aed?.10 G . = ,/. = .7U4VH> < >/Y
( G . =A< >1.5> G 6/0HU4V?.5>gf < CHC1.ihjB5>H3?B�kHd?B = b7.�Y/.5>lLR.5>?B < 0KY�`7.104F G . =
([S1J = V?. = 2^B^Y/. G . = . =HT . < Y�F7.�>Mm7B72KF\noh G J < dE6^.?np 0�> @ = JKd1B5d"0^6/0KFRqsrutvXxwHw
([Z\0�.]C1B�yE0�C1B/6�.[z�> T B5VE6-B5>{c4F7. = B�F\0^JD>?.5>Md?.?0 G . = z^d\2RU4V|:B�F T�< >/Y G . =
(Ad?.�>|:JDF\0KYHF7.5>gf7U4V = 04FHF7.}a~C|04F G .5>?.5> G . = _/�AC;04F G . = 243?. T 0K8E0 T 0�. = F7.5>
(A_?B�V = 2HU4V1.?0�>E6/0HU4VR`7.?0KFlF7. = C;0�>"05. = F�hjB5>H31B72H24d?B = b7.^Y/.5>lf53?.10�U4V?. = n�h�0�>RF\np B^y c4F7. = B�F\0^JK>"2[r-�HtHtRtHt
([Z\0�.9Z7B = 2KF7./6R6 < >/Y125Y = :JKk?. G . = _EJ = `/8?6HJDbE2M0�CP_EJ = `R8?6HJDb?Q�� G 04FEJ = h G J < dE6^.?n� JHJ4C �/B7UDF1J = r-�^��Xxt
([Z7B?2�S7. =HT .?0�UKVH>"0�2�a�04> G .5C G 0�.W_EJ = `R8?6HJ5b7Q < > G fH. = I?. = Q��Rq�3?Q�@7B = BDC1.�F7. =
(PB5d7Y/.7243?.10�U4V?. = F < > G Y/./6^B G .5>sb7. =HG .5>�h%6^.�F T F?. = fH.53?B = B�F1J = 0�2DFub"0�U4VRF\0DY��jn
fHB�I7.531B�F�VNr G����K< 2�. =?� YE0^6R64C1B5>H> � Y?JH6/0�B�F � 3EB = BDC\.�F7. = 2 �
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��� [\��&�-��/|�!#�8.#0)!1��46(*�R:Z(*.8&��,(<;^�\U��%��:Z(*.8&��,(<;>=@V�� W/���NFG�1���7Q��a[qM/�1STQ�����!1! �/j · j · LTj
�
	 [\-��8|G0)9292.10)!#�\4*(*�p� �7."4*�%.1�pU/�7�q� �7."4*�7.D=@V��EW����ZFd�1���7Q�������,����!1�2(*���/j · L#j
� 	�� �7WO�7.10)!#-�.8.#0)!1�N4*(*�p� �7."4*�%.1�AU��%�\� �7."4*�7.D=@V��EW����3FG�1���7Q������������!1�2(*���/j�� L#j
� ��R[qM�+*06��+*�8.#0)!1��U��7��[\-��8|Tr-/Q�.1-��/+*�1c%-��8!#06��U��%��� � U��%�>:Z(*.8&��,(<;>=@V�� W/���\Fd�8�2�%Q��a����,�/��!#��(*� � j · L#j
���! #"
$% '&�()"+*-,.� 0)!1�6� $B��!iU��7.\�7���p�8!1( STQ�06�8!1�2�1STQ/�7.�/�.1(6c7�7���%�2���%�K��-��"!T06�/Up4*�%.19@r0)�6!bFG�1���7Q��v���P=

,����!1�2(*� � j · L#j
���0&213(4�056,�(7,8$09:,�(<;>=!&�*-"
$!9 ��-/�8!T0)��UAU��%�NH}92-/�*W�.1(6c7�7�8�1�%�7��U/�7.qU/�2�o���%��!i�,06STQKU/�7.qVl�7.8$'�����2�t=

.1-���+BU��%�^:(*.8&8��(�;^�i.1�%W�.<r0)�1�7�C!1�2�7."!5Fd�1���7Q�������,����!1�2(*�@?EjBA�L#j
��$%CD"
$% E&�FG"IH%()&KJ4H!,856$%LM5MJ4H%NE,85O* :30)Q�.1�8STQ��7����92��STQ�&6�%��!��\$'��!pU/�7.A�%�2� ��-��"!T06�/U �7�����7.K?p06.1&)(�4C=

+a�P!1!1��c%-�$	���%��!#W/-���&C! � -�9�9�MX�P!#.8�%!#�%�w���8!�FG�1�2�%Q�������,�/��!#��(*�QP/j � LTj
��$'*�FR13(7*KS�,T5O* ���7��!�cP;^�2�1STQ/�7� � ����!1�2�2�%.1-��/+z-���U�eg�%�7��U/�2+*-��/+�U��7.N[\M,06.1MO�7��!#-��/+��7�2�/�7�a� �%.84E�2S%�P=

[q-/|�!1.#06+*�%��Fd�1���7Q�������,����!1�2(*�QP j ¡ P�LTj
��=!&2CD"ILMLO(7"I*-, +N�7Q/.8;u�7Q�."!qU��%.i?pV�V^H��%�2���%�\� �7."4*�7.D=@V��EW��oFd�8�2�%Q�������,����!#��(*����j�PELTj
��=!&2C2U=%H:()=%$% '&�S�=0&�*K"
$09 &a�%+*�7MO�7�aU�-/.1STQ��2�N[q-/�8| r-�Q�.8-���+iMX��,��U�9��2STQ���[\&C!#��4E��! r0)!�( U��%.yU��2�}���2STQC!8=

92�7�%.1�w?p�7�/+*�p����[\-��8| r-�Q/.1-���+ZMX��,��U�9��2STQ��%.'W,0).#069�92�79��7.B� -/M�;u(*.8&8��(�;^��FG�1���7Q��w����,�/��!#��(*�
? j ¡ LTj

VRWYXZV FGS7(*�C!1�2��-�(*-��`!#��$'�i?A06.8&6(<4BSTQ,06���XL����%��!1&6(*�C!#����-��2�%.192��STQ��i?A06.8&6(<4C= +N�%!8!#�bFG�1���7Q��q����,����=
!#�2(6�[P j\PEL#j

] =:()J7H%L6"
=!C^S�,T5O* �N0)-��7.�U��%.^[q-��"|tr-�Q�.1-/��+'�%�2���%��:Z(*.8&��,(<;^�vFG�1�2�%Q�������,�/��!#��(*� �/j ¡ LTj
] WYXZV FGU��2�8S7.8�%!#�N!1�2$B�N?A06.8&6(<4RSTQ,06���XL>���7��!1U��2�8&�.1�%!1�a?A06.8&6(<4C= +N�%!8!#�'Fd�1���7Q�������,����!1�2(*�QP j\PEL#j
_ L6=:`'a%(71#S�,8`Zb V^? b c%-�.i?p(EU��79�92�2�%.1-��/+oU��7�)+N(*�C!#.8(*929c�,-��)=�{��7.1Q�069�!1�7���`4*(*�R:Z(6.1&��,(<;^�vFG�1���7Q��

����,����!#��(*�@? j�PEL
d ��w?p��!1!#9��7.8�m{��%.8;u�7��92U,06-/�7.��7�2�/�7�a:Z(*.8&��,(<;^�54*(6$fV��EWe�N��$ [q-��"|tr-�Q�.8-���+*�8c7-��"!T06��Uf� ��NFG�1���7Q��

����,����!#��(*�@? j�PELTj
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	�V (7"3&2H [q-��"|G06929X$'��!>{��7.892-��"!^WX�%.1�8�2�8!1�7�C!#�%.i�N0)!#�%��-/��UwQ/(*Q��7.^?wV�V � Fd�1���7Q��a[\M��1STQ��/��!1!
� j\A�LTj

� �	 �5[q�/c�06Q�9}U��7.�� �%.84E�2S%�P=�[q-/|�!1.<r06+*�o��$�[\-��8|Tr-/Q�.1-��/+*�1c%-��8!#06��U � ��u06��� �%.84*�%."=�V`�EWe� Fd�8�2�7Q/�o[qM =
�1STQ��/��!1!1���/j\P jBAb-���U �/j � LTj

���� 06�"!14*�%&C!#(*.iU��7.^[\&�!1��4E��!<r0)!��KFG�1���7Q��a[qM/�1STQ�����!1! �/j�P/j ¡ LTj
� � � � 0)�8!#$'0)!1.1��szU��%�^:(*.8&8��(�;>=�V`�EW����NFG�1�2�%Q��a[qM��8STQ�����!1! �/j�P/jBACLTj
� "3&�* [q�/c�06Q�9 0)�z�E�7.84E��S7�P=�[q-/|�!1.<r06+6�7�B06�m�7�����7�'� �%.84*�%."=�V`�EWz;5r06Q/.1�7�/U'�%�2���%��eg�7(*M�06STQC!#-���+6�1c7�%��!"=

.#06-/$'�%�aFd�1���7Q�������,����!1�2(*���/jBA�L#j
X "+(7NE1���	��@,�*K*-, ?A0)!1Q��7$'0)!1�2�1STQ/�7�o?p(EU��%929`c7-�.veg�7�8STQ�.1�%�2M�-��/+��%�2���%�b�8!1( STQ�06�8!1�2�1STQ/�7� /�.1(*c%�7�"=

�1�%�7�yU��%.�+6�7$pr06��+*�7+6�7MO�7���%. r� MX�%.1+C0)��+*�8;g06Q�.8�1STQ��%�2��9��2STQ�&)�7��!#�7��4*(*�Z��-��"!T06��U�c%-3��-��"!T06�/U
;g�%STQ��1�%9�!vFd�8�2�7Q/��[\M��1STQ/����!8!�P j\P/j ¡ L#j

X���X ?A06.1&)(<4�= � �P;>0).1U =@?p( U/�7929��Ah�.1U����P!�	8�7U/�7$ ��-/�8!T0)��UK�7�����7.N?p06.1&)(�4C= +a�P!1!1�b|tr-�.qU��%�1�8�7�
eg�%!1.1�P!#�7���7�������Ceg�%92(*Q���-��/+���Fd�7�/+*92���1STQ �|���! ���� �XL`c7-Fd�8�2�7Q/��[\M��1STQ/����!8!�P j\P/j�PEL#j

X WYW _ FG$'�706��!#��$'��!1(�|G0)�292-/.1�]La?p��!8!#92�%.1���N0)-��7.oM����mc7-�$ �yr06STQ��8!1�7��[q-��"|G06929>�%�2���%�'� �7."4*�7.8�
�,06STQ � ��MX�P!#.1���7M���06Q�$B�'FG�1���7Q������������!1�2(*����j�PEL#j

X WYW"� Fd$B��06��!1�2$B�q!#(o.8�7W,06��.PLu?p��!1!192�7.8�N�N06-��%.�M��2�gc7-�.�:��2�%U��7."4*�%.8|tr-�+*M�06.1&)�7��!i�%�2���%�i� �7."4*�7.8�
�,06STQ��7�����7$�[\-��8|G0)929�FG�1�2�%Q�������,�/��!#��(*����j � LTj

# ��%$�� STQ�.8��!8!@;>06Q/.1�1STQ/�7�2�/92�2STQ/&6�7��!#�%�ZU��%�5H~92-��*W/.1(*c%�7�1�%��|tr-�.�:(*.1&��,(<;>=@V��EW �vFd�8�2�7Q/�'����,����!#�2(6���7�
P/j �m-/��U ?Ej\PEL#j

&# ��%$ � STQ�.8��!8!@;>06Q/.1�1STQ/�7�2�/92�2STQ/&6�7��!#�%�5U��%.l06-��yU��%. � (*.8$z069��2�8�2�7.8-���+uU��7��H}9�-��*W�.8(*c7�%�1�8�7�y| r-�.�:(*.1&��,(<;>=
V`�EW@�g.8�7�1-/9�!#���7.8�7��U��%�pc%�7��!1U��2�8&�.1�%!1�7�w?A06.8&6(<4C= +N�%!8!#�'Fd�1���7Q��a[\M��1STQ��/��!1!�? j � L#j

&# ��%$ F('ELzV}06M/- =�:Z06Q�.8�1STQ��%�2��9��2STQ�&)�7��!7�CU,06�aU��%.uH~92-��*W/.1(*c%�7��|tr-�.�:(*.1&��,(<;>=@V��EW �}�,06STQ)'v� STQ/.1��!8!#�%�
MX�%+*�2�/���7��UR������-��8!#06��U[� ��~������-��8!#06��U[� �$\���8!��/(*Q����Nc%-/4*(*.^U��%��06M��1(6.1M����7.1�%��U��%�A��-��"!T06�/U
� � * MX�P!#.8�%!#�%�pc%-wQ,0)MX�%�ZFG�1�2�%Q�� &a9��7��STQE-/��+ �/j,+�LTj

- ,�()C^1#(/. "I�056L65O*10 � �7���8!#-/��+z�%�2���%�q��� �"!#�%$'�\-��C!#�7.\eg�%. r-�ST&��1��STQC!#�2+6-���+z!1.#06���8�2�%��!1�7. +N(*$'WO(*���%� =
!#�%�,06-��"|8r06929��oFd�8�2�7Q/�5����,����!#�2(6�2+/j ¡ LTj

��,�a0"I(7"I*K=%(4(7"I*-, +N�7Q/.8;u�7Q�."!qU��%.i?pV�V � �7�2�/�7�\� �7."4*�%."=@V��EW��bFG�1���7Q������������!1�2(*����j � L#j
� �� [q-��"| r-�Q�.8-���+*�8c7-��"! r06��U/��U��7�R:Z(6.1&��,(<;>=@V��EW��<���8(�;^���3��-/�8! r0)��U���U��7.@��.1�%W�. r0)�1�7�C!1�2�7.8�7��U/�7�b V^? b FG�1�2�%Q�������,�/��!#��(*�@? j ¡ �1(<;^�2�a[qM/�1STQ�����!1!�? j\A�LTj
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