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3UREOHP�²�.RQWH[W�²�.UlIWH�²

/|VXQJ

(LQ�JXWHU�&RPSLOHU�LVW�LQ�GHU�6SUDFKH�JHVFKULHEHQ��GLH�HU��EHUVHW]HQ�VROO��,Q
6HOEVWDQZHQGXQJ�GHV�0XVWHUNRQ]HSWHV�VFKUHLEH� LFK�DOVR�GDV�9RUZRUW�]XP
7KHPD�LQ�GHU�0XVWHUIRUP�

3UREOHP

'LH�+DXSWIUDJHQ�GLHVHV�%XFKHV�VLQG�PHWKRGLVFKH�XQG�GLGDNWLVFKH�GHU�6RIWZDUH�
WHFKQLN�� DE� HLQHU� JHZLVVHQ�(QWZXUIVNRPSOH[LWlW� �(QWZXUI � DOV� 3UR]H�� XQG
3URGXNW�YHUVWDQGHQ��.RPSOH[LWlW�MHQVHLWV�YRQ�KXQGHUW�YHUQHW]WHQ�0RGXOHQ�
ZHUGHQ�(QWZHUIHU�XQG�$QZHQGHU�YRU�/HKU��XQG�/HUQSUREOHPH�JHVWHOOW�

�� (UIDKUXQJ�LVW�HUSUREWHV�:LVVHQ��VLH�VHW]W�GDV�(UOHEQLV�YRUDXV��(QWZHU�
IHQ�LQ�GHU�,QGXVWULH�Ol�W�GLHV�DEHU�QLFKW�]X��,P�6RJ�QHXHU�7HFKQLNHQ
XQG� NXU]OHELJHU�0lUNWH� EOHLEW� GHP�(QWZHUIHU� NHLQH� =HLW�� XP� GDV
9HUVXFK�XQG�,UUWXP�3ULQ]LS�DXV]XOHEHQ��'LH�)UDJH�KHL�W��:LH�NDQQ
GHU�8QHUIDKUHQH� DXV� GHU� (UIDKUXQJ� GHV� ([SHUWHQ� OHUQHQ"�0HWKR�
GHQ��XQG�)DNWHQZLVVHQ�DOOHLQ�JHQ�JHQ�QLFKW��XP�SURGXNWLY�]X�ZHUGHQ�
8PJHNHKUW��:LH�NDQQ�GHU�([SHUWH�VHLQH�(UIDKUXQJHQ�YHUPLWWHOQ�²
HLQJlQJLJ�XQG�LQ�N�U]HVWHU�=HLW"

9RUZRUW

Ä�³

/LWHUDULVFKHV
%RRWVWUDSSLQJ

7UDQVIHU�XQG
:LHGHUYHUZHQGXQJ
YRQ�(UIDKUXQJVZLVVHQ



9RUZRUW

YLLL

�� :LHGHUYHUZHQGXQJ�LVW�GLH�0D[LPH�I�U�GLH�VFKQHOOH�0DUNWHLQI�KUXQJ�HL�
QHV�(QWZXUIV��:LHGHUYHUZHQGXQJ�LP�JUR�HQ�6WLO�HUODXEHQ�REMHNWRUL�
HQWLHUWH�)UDPHZRUNV��GDV�VLQG�DQSD�EDUH�6\VWHPNRPSRQHQWHQ��6RIW�
ZDUH�+DOEIDEULNDWH� LP� DOOJHPHLQHQ�� .RPSOHWWO|VXQJHQ� LP� (LQ]HO�
IDOO���:LHGHUYHUZHQGHW�ZHUGHQ�KLHU� VRZRKO�GHU�3URJUDPPFRGH� DOV
DXFK�GHU�(QWZXUI��GHU�HLQHU�)DPLOLH�YRQ�$QZHQGXQJHQ�JHPHLQVDP
LVW��6RPLW�LVW�GHU�$XIZDQG��XP�HLQH�$QZHQGXQJ�DXV�HLQHP�6WDQGDUG�
)UDPHZRUN� ]X� HQWZLFNHOQ�� GHXWOLFK� JHULQJHU� DOV� I�U� HLQH�(LJHQHQW�
ZLFNOXQJ��'LH�.RPSOH[LWlW�KHXWLJHU�)UDPHZRUNV��PHLVW�HLQLJH�KXQ�
GHUW�.ODVVHQ�XQG�.RPPXQLNDWLRQVSIDGH�� HUVFKZHUW� LQGHV� GDV�)LQ�
GHQ� XQG� 9HUVWHKHQ� GHU� $QSDVVXQJVVWHOOHQ�� 'LH� )UDJH� ODXWHW�� :LH
NRPPW�GHU�$QZHQGXQJVSURJUDPPLHUHU�]XP�QRWZHQGLJHQ�$UFKLWHN�
WXUYHUVWlQGQLV"�:LH�ILQGHW�HU�VLFK�UDVFK�]XUHFKW�LP�IUHPGHQ�(QWZXUI"

�� 2EMHNWRULHQWLHUWH� )UDPHZRUNV� HUI�OOHQ� DP� ZLUWVFKDIWOLFKVWHQ� GHQ
:LHGHUYHUZHQGXQJV�$QVSUXFK��VLH�VLQG�DEHU�DXFK�VFKZLHULJ�]X�HQW�
ZHUIHQ��:LH�NDQQ�GHU�(QWZHUIHU�GLH�$QSDVVXQJVVWHOOHQ� IOH[LEHO�JH�
VWDOWHQ"�:LH�GRNXPHQWLHUW�HU�GLH�YDULDEOHQ�XQG�GLH�IHVWHQ�$VSHNWH�VHL�
QHV�)UDPHZRUNV"�9HUDOOJHPHLQHUW�KDQGHOW�HV�VLFK�KLHU�XP�GLH�DOWHQ
/HLGHQ�GHV� 6RIWZDUH�(QWZHUIHUV�� GHU� VLFK� LP�:LUUZDUU� VHLQHU� RGHU
IUHPGHU�8QWHUODJHQ� ]XUHFKWILQGHQ�PX��� XP�(QWZXUIVHQWVFKHLGXQ�
JHQ�LQ�GHU�6RIWZDUH�$UFKLWHNWXU�]X�UHYLGLHUHQ�

.RQWH[W

'DV� 3UREOHP� VWHKW� LP�0LWWHOSXQNW� GHV� (UIDKUXQJVDXVWDXVFKHV� LP�*,�$U�
EHLWVNUHLV�Å)UDPHZRUNV�	�(QWZXUIVPXVWHU´�� ��'LHVHU�VHW]W� VLFK�JUR�HQWHLOV
DXV�LQGXVWULHOOHQ�)UDPHZRUN�(QWZLFNOHUQ�]XVDPPHQ��GRUW�ELQ�LFK�]XVWlQGLJ
I�U�GDV�7KHPD�(QWZXUIVPXVWHU��'HU�WHFKQLVFKH�.RQWH[W�GHV�%XFKHV�GHFNW
VLFK�PLW�GHQ�)UDJHQ�GHV�$UEHLWVNUHLVHV��]ZHL�3URMHNWH�ELOGHQ�GLH�%DVLV�

�����������������������������������������������������������������������

�� 'LH� hEHUVHW]XQJ� Å5DKPHQ´� LVW� VHOWHQ�� JHPHLQW� VLQG� 6RIWZDUH�,QIUDVWUXNWXUHQ�
GLH�GHU�$QZHQGHU�I�U�VHLQHQ�=ZHFN�XP�HLQ]HOQH�)XQNWLRQHQ�HUZHLWHUW�

�� KWWS���ZZZ�XQL�SDGHUERUQ�GH�FV�DJ�HQJHOV�DJBGW�*,�JL�IJ����KWP

2ULHQWLHUXQJ
LQ�IUHPGHQ�(QWZ�UIHQ

(QWZXUI �XQG
'RNXPHQWDWLRQ

NRPSOH[HU�.RPSRQHQWHQ

http://www.uni-paderborn.de/cs/ag-engels/ag_dt/GI/gi-fg219.htm


3UREOHP�²�.RQWH[W�²�.UlIWH�²�/|VXQJ

L[

��� HLQ�(YDOXLHUXQJVSURMHNW�PLW�GHU�6$3�$*��:DOOGRUI
7KHPD� (QWZXUI� XQG� ,PSOHPHQWLHUXQJ� HLQHU� 6FKQLWWVWHOOH� ]ZL�

VFKHQ�GHP�6$3�5���%XVLQHVV�2EMHFW�5HSRVLWRU\�XQG�GHU
2SHQ� 6FULSWLQJ� $UFKLWHFWXUH� >2GHQWKDO� 	� 4XLEHOGH\�
&LUNHO������@

3UREOHP� (QWZHUIHQ�XQG�'RNXPHQWLHUHQ�PLW�(QWZXUIVPXVWHUQ

��� HLQ�.RRSHUDWLRQVSURMHNW�PLW�GHU�)DFKKRFKVFKXOH�.RQVWDQ]
7KHPD� +70/�EDVLHUWH� 6RIWZDUHGRNXPHQWDWLRQ� PLW� (QWZXUIV�

PXVWHUQ�>%ODFKQLN������@
3UREOHP� (QWZXUI� HLQHV� ZHUN]HXJJHVW�W]WHQ�'RNXPHQWDWLRQVPR�

GHOOV� I�U�GLH�1DFKGRNXPHQWDWLRQ�HLQHV�)UDPHZRUNV�DXV
GHU�)HUWLJXQJVWHFKQLN

0LW� GHP� VRIWZDUHWHFKQLVFKHQ�.RQWH[W� �EHUODSSW� VLFK� GHU� IDFKGLGDNWLVFKH�
)�U�GDV�6WXGLXP�GHU�7HFKQLVFKHQ�,QIRUPDWLN�ZXUGH�HLQ�6WXGLHQPRGHOO�HQW�
ZRUIHQ�²�,QIRUPDWLN�6\VWHPWHFKQLN���>/DQJ�HW�DO���������4XLEHOGH\�&LUNHO������F�
����E@��+LHU�GLHQHQ�(QWZXUIVPXVWHU�DOV�/HLWELOG�I�U�GLH�EHUXIOLFKH�4XDOLIL�
]LHUXQJ��=HQWUDOHU�7HLO�GLHVHV�6WXGLHQPRGHOOV�LVW�GLH�9RUOHVXQJ�Å2EMHNWRULHQ�
WLHUWHU�6\VWHPHQWZXUI´���$XV�PHLQHU�/HKU�(UIDKUXQJ�XQG�GHU�%HWUHXXQJ�YRQ
6WXGLHQSURMHNWHQ�NRQQWH�LFK� IDFKGLGDNWLVFKH�0XVWHU�DEOHLWHQ��VLH�HUJlQ]HQ�GLH
/HKUPXVWHU��GLH�GHU]HLW�LP�,QWHUQHW�JHVDPPHOW�ZHUGHQ�²�Å3HGDJRJLFDO�3DW�
WHUQV��6XFFHVVHV�LQ�7HDFKLQJ�2EMHFW�7HFKQRORJ\´���

.UlIWH

*LEW� HV� DQGHUH�:HJH�GHV�:LVVHQVWUDQVIHUV� XQG�(UIDKUXQJVHUZHUEV"�:DQQ
VLQG�GLHVH�YRU]X]LHKHQ"�/HKU��XQG�+DQGE�FKHU��%DXWHLOHNDWDORJH�XQG�',1�
%OlWWHU�²�XQVHUH�)DFKOLWHUDWXU�ELHWHW�VLFK�DQ�DOV�0HWHUZDUH��9HUPLWWHOW�GLH�WUD�
GLWLRQHOOH�3UR]H���XQG�3URGXNWGRNXPHQWDWLRQ�(QWZXUIVHUIDKUXQJ� LQ�ZLHGHU�
YHUZHQGEDUHU�)RUP"

�����������������������������������������������������������������������

�� KWWS���ZZZ�WL�HW�LQI�XQL�VLHJHQ�GH�(&%6�OHLWELOGHU�KWP
�� KWWS���ZZZ�WL�HW�LQI�XQL�VLHJHQ�GH�FRXUVHV�RRV�RRV�KWPO
�� KWWS���ZZZ�OLILD�LQIR�XQOS�HGX�DU�SSS�

)RUVFKXQJ�XQG�3UD[LV

/HKUH

http://www.ti.et-inf.uni-siegen.de/ECBS/leitbilder.htm
http://www.ti.et-inf.uni-siegen.de/courses/oos/oos.html
http://www-lifia.info.unlp.edu.ar/ppp/
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:DV�VLQG�GLH�.UlIWH��DQ�GHUHQ�.RPSHQVDWLRQ�HLQH�/|VXQJ�]X�EHZHUWHQ�LVW"

�� /HUQ��XQG�$QZHQGXQJV|NRQRPLH�GHV�7UDQVIHUPHGLXPV
(IIL]LHQ]�GHV�=XJULIIV"�6WHLOH�/HUQNXUYH"�1DFKKDOWLJNHLW�GHV�HUZRU�
EHQHQ�:LVVHQV"�$NWXDOLVLHUEDUNHLW�GHV�:LVVHQV"

�� %HQXW]HUDN]HSWDQ]�GHV�7UDQVIHUPHGLXPV
(LQIDFK� ]X� HUOHUQHQ"� /HVHUIUHXQGOLFK"� *OHLFKHUPD�HQ� DQZHQGEDU
YRP�$QIlQJHU�XQG�([SHUWHQ"�9HUOl�OLFKNHLW"�9HUEUHLWXQJ"

'HU� 3U�IVWHLQ� I�U� GLH�.RPSHQVDWLRQ� GLHVHU�.UlIWH� KHL�W�9HUI�JEDUNHLW� XQG
:LHGHUYHUZHQGEDUNHLW�YRQ�([SHUWHQZLVVHQ�LQ�DOOHQ�GUHL�$UWHQ��0HWKRGHQ��XQG
)DNWHQZLVVHQ�HLQHUVHLWV��(UIDKUXQJVZLVVHQ�DQGHUHUVHLWV�

/|VXQJ

'LH�/|VXQJ�GHV�IDFKGLGDNWLVFKHQ�3UREOHPV�²�ZLH�OHKUH�LFK�(UIDKUXQJVZLV�
VHQ"�²�OLHJW�LQ�GHU�$QZHQGXQJ�HLQHV�QHXHQ�/HKUYHKLNHOV��GHU�0XVWHUIRUP��6LH
YHUPLWWHOW�(UIDKUXQJHQ�NXU]�XQG�E�QGLJ��VR�GD��HLQ�XQHUIDKUHQHU�(QWZHUIHU
VFKQHOO�SURGXNWLY�ZLUG��(QWZXUIVPXVWHU�XQG�LKUH�9HUNQ�SIXQJ�]X�0XVWHUVSUD�
FKHQ�YHUGLFKWHQ�GDV�([SHUWHQZLVVHQ�HLQHV�)DFKJHELHWV�

'LH�/|VXQJ�GHV� VRIWZDUHWHFKQLVFKHQ�3UREOHPV� ²�ZLH� HQWZHUIH� XQG� GRNX�
PHQWLHUH�LFK�NRPSOH[H�.RPSRQHQWHQ"�²�OLHJW�LQ�GHU�PHWKRGLVFKHQ�9HU]DK�
QXQJ� EHLGHU�+DQGOXQJHQ�� Å'RFXPHQWLQJ� E\�'HVLJQLQJ´��'LH�9HU]DKQXQJ
HUUHLFKHQ� ZLU� GXUFK� HLQH� +\SHUWH[W�'RNXPHQWDWLRQVPHWKRGH�� GLH� VLFK� DQ
(QWZXUIVPXVWHUQ�RULHQWLHUW��,QGHP�ZLU�)RUP�XQG�,QKDOW�GHU�0XVWHU�ZHFK�
VHOVHLWLJ�DQZHQGHQ��ZHUGHQ�XQVHUH�(QWZ�UIH�OHVEDUHU�XQG�YHUVWlQGOLFKHU��ZLU
HQWZHUIHQ�XQG�GRNXPHQWLHUHQ�]XJOHLFK�XQG�VFK|SIHQ�VR�DXV�GHU�GXDOHQ�1D�
WXU�GHU�0XVWHU��VLH�VLQG�VRZRKO�JHQHUDWLY��GLH�/|VXQJ�HU]HXJHQG��DOV�DXFK�GH�
VNULSWLY��GLH�/|VXQJ�EHVFKUHLEHQG�

'LH�/|VXQJVVWUXNWXUHQ�� LKUH�$QZHQGEDUNHLW�XQG�)ROJHUXQJHQ�ZHUGH�LFK�LQ
GLHVHU�$UEHLW�]HLJHQ�XQG�3UD[LVEHLVSLHOH�JHEHQ�

gNRQRPLH

(UJRQRPLH



�

'DV�DNWXHOOH�6FKODJZRUW�

(QWZXUIVPXVWHU��

'HU�$UFKLWHNW�&KULVWRSKHU�$OH[DQGHU�KlOW�GLH�*DVWUHGH�DXI �GHU�2236/$���
²�GHU�EHGHXWHQGVWHQ�.RQIHUHQ]��EHU�GLH�REMHNWRULHQWLHUWH�6RIWZDUHWHFKQLN�
6HLQ�0XVWHUEHJULII��HQWZLFNHOW�LQ�GHQ���HU�-DKUHQ�I�U�GLH�*HElXGH�$UFKLWHN�
WXU�XQG�6WlGWHSODQXQJ�>$OH[DQGHU�HW�DO�������@��KDW�GDV�6FKODJZRUW�JHSUlJW�
(V�ZDU�ZRKO�GLH�6XFKH�QDFK�GHU�.RQ]HSWLRQ�HLQHV�$UFKLWHNWXU�+DQGEXFKV�I�U
GHQ�6RIWZDUH�(QWZXUI ��2236/$������GLH�]XU�DOH[DQGULQLVFKHQ�0XVWHUIRUP
I�KUWH�������KLH��GHU�%HVWVHOOHU�GHU�,QIRUPDWLN�Å'HVLJQ�3DWWHUQV��(OHPHQWV
RI �5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH´�>*DPPD�HW�DO�������@��'HU�0XVWHU�
EHJULII �KDW�HLQH�%HZHJXQJ�DXVJHO|VW��GLH�LKUHVJOHLFKHQ�VXFKW��]ZHL�LQWHUQDWLR�
QDOH� .RQIHUHQ]HQ� ILQGHQ� MlKUOLFK� VWDWW�� Å3DWWHUQ� /DQJXDJHV� RI � 3URJUDP�
PLQJ´�3/R3����«��(XUR3/R3����«�

$OOWDJVVSUDFKOLFK� YHUVWHKHQ� ZLU� XQWHU� HLQHP�0XVWHU� GUHLHUOHL�� HLQH�9RUODJH�
QDFK�GHU�ZLU�HWZDV�KHUVWHOOHQ��HLQ�EHLVSLHOKDIWHV�9RUELOG�RGHU�HLQH�UHJHOPl�L�
JH��VLFK�ZLHGHUKROHQGH�6WUXNWXU���,Q�DOOHQ�GUHL�%HGHXWXQJHQ�ZLUG�GHU�0XVWHU�

�����������������������������������������������������������������������

�� %HUXKW�DXI�HLQHP�%HLWUDJ�I�U�GLH�*,�=HLWVFKULIW�Å,QIRUPDWLN�6SHNWUXP´
>4XLEHOGH\�&LUNHO������E@�

�� KWWS���KLOOVLGH�QHW�SDWWHUQV�FRQIHUHQFHV�

�� ,QWHUGLV]LSOLQlUH�'LVNXVVLRQHQ�]XP�0XVWHUEHJULII�ILQGHQ�VLFK� LQ�>&RDG�������
+RPEDFK��������5LHKOH������@�

hEHUEOLFN

=XU�$NWXDOLWlW

%HJULIIVEHVWLPPXQJ

http://link.springer.de/link/service/journals/00287/index.htm
http://hillside.net/patterns/conferences/
file:///D|/Klaus/Springer-Verlag/Abgabe/Abgabe-CD/offline/siegen/Diplom/NHombach/nh_pages/nh_dipde.htm


hEHUEOLFN

�

EHJULII �LQ�GHU�REMHNWRULHQWLHUWHQ�6RIWZDUHWHFKQLN�DQJHZDQGW��NRQVWUXNWLY�DOV
9RUODJH� �JHQHUDWLYH�(QWZXUIVPXVWHU��� GHVNULSWLY� DOV�9RUELOG� I�U� GLH�'RNX�
PHQWDWLRQ� YRQ� (QWVFKHLGXQJHQ� XQG� VWUXNWXUHOO� DOV� 2ULHQWLHUXQJ� LQ� HLQHP
NRPSOH[HQ� (QWZXUI��0XVWHU� VLQG� HUSUREWH� /|VXQJVVWUXNWXUHQ� I�U� ZLHGHU�
NHKUHQGH�3UREOHPH��LP�*HJHQVDW]�]XP�+DOEIDEULNDW�.ODVVHQELEOLRWKHN�ZHU�
GHQ�(QWZ�UIH�XQFRGLHUW�ZLHGHUYHUZHQGEDU��'LH�KDQGOXQJVEH]RJHQH�0XVWHU�
IRUP�PDFKW�GDV�(UIDKUXQJVZLVVHQ�GHV�([SHUWHQ�]XJlQJOLFK��]XU�'LVSRVLWLRQ
GHV�(QWZHUIHUV�VWHKHQ�QLFKW�QXU�(LQ]HONODVVHQ��VRQGHUQ�.ODVVHQNRQILJXUDWLR�
QHQ�²�0LNUR�$UFKLWHNWXUHQ�

%HLVSLHO

'HU�(QWZXUI �HLQHU�JUDILVFKHQ�%HQXW]HUVFKQLWWVWHOOH��*8,��ZlUH�RKQH�(UIDK�
UXQJ� P�KVDP�� DG� KRF� XQG� IHKOHUDQIlOOLJ�� (LQ� PXVWHUJHVW�W]WHU� (QWZXUI
N|QQWH�QXQ�IROJHQGHUPD�HQ�YHUODXIHQ��:LU�GHILQLHUHQ�]XQlFKVW�XQVHU�3UR�
EOHP��]XP�%HLVSLHO�GLH�(QWNRSSOXQJ�XQWHUVFKLHGOLFKHU��DEHU�NRQVLVWHQWHU�9L�
VXDOLVLHUXQJHQ� HLQHV� 'DWHQEHVWDQGV�� XQG� VXFKHQ� GDQQ� LQ� HLQHP� Å0XVWHU�
EXFK´�QDFK�JHHLJQHWHQ�9RUODJHQ��:LU�ILQGHQ�HLQ�VWUDWHJLVFKHV�0XVWHU�QDPHQV
02'(/�9,(:�&21752//(5��09&��%LOG����XQG�HUIDKUHQ��GD��HV�VLFK�LQ�LQ�
WHUDNWLYHQ�*UDILNDQZHQGXQJHQ�EHZlKUW�KDW��:HQLJH�6HLWHQ�EHVFKUHLEHQ�GDV
LPPHU�ZLHGHUNHKUHQGH�(QWZXUIVSUREOHP��GHQ�$QZHQGXQJVNRQWH[W�XQG�HL�
QH�/|VXQJVVWUXNWXU�

0XVWHUJHVW�W]WHU
*8,�(QWZXUI

%LOG���
,OOXVWUDWLRQ�]XP

6WUDWHJLHPXVWHU�09&

>*DPPD�HW�DO��������
6�����@



'DV�DNWXHOOH�6FKODJZRUW���(QWZXUIVPXVWHU

�

*UDILN�XQG�7H[W�VLQG�DQVFKDXOLFK�XQG� LQWXLWLY��ZLU�HUIDKUHQ��ZLH�GLH�09&�
'UHLWHLOXQJ��GLH�HKHUQHQ�3ULQ]LSLHQ�GHU�6RIWZDUHWHFKQLN�XPVHW]W��ÅVFKZDFKH
.RSSOXQJ�]ZLVFKHQ�XQG�VWDUNH�.RKlVLRQ�LQ�GHQ�0RGXOHQ´�YRQ�+HUEHUW�$�
6LPRQ�XQG�Å,QIRUPDWLRQ�KLGLQJ´�YRQ�'DYLG�3DUQDV� >6LPRQ��������3DUQDV�
����@��:LU�ZHUGHQ�DXI �IHLQN|UQLJH�WDNWLVFKH�0XVWHU�YHUZLHVHQ��VLH�KDEHQ�GLH�
VHOEH�2UGQXQJ��0XVWHUQDPH�XQG�6\QRQ\PH��(LQRUGQXQJ��=ZHFN�XQG�(LQ�
VDW]PRWLYH�� $QZHQGXQJV�6]HQDULHQ�� DOOJHPHLQH� /|VXQJVVWUXNWXU�� EHWHLOLJWH
.ODVVHQ�XQG�GHUHQ�=XVDPPHQVSLHO��9RU��XQG�1DFKWHLOH��%HLVSLHOH��1DFKZHL�
VH��EHU�GHQ�HUIROJUHLFKHQ�3UD[LVHLQVDW]��4XHUYHUZHLVH�XQG�$EJUHQ]XQJHQ�]X
lKQOLFKHQ�0XVWHUQ�

(LQ� VROFKHV�7DNWLNPXVWHU�KHL�W�38%/,6+(5�68%6&5,%(5� �.ODVVHQGLDJUDPP
LQ�%LOG�����(V�EHVFKUHLEW�GLH�.RUUHODWLRQ�]ZLVFKHQ�GHP�]HQWUDOHQ�'DWHQEH�
VWDQG� �02'(/�� XQG� GHQ� YHUVFKLHGHQHQ� 6LFKWHQ� �9,(:6���'DV�38%/,6+(5�
2EMHNW� XQWHUULFKWHW� DOOH� 68%6&5,%(5�2EMHNWH� �EHU� =XVWDQGVlQGHUXQJHQ
�1RWLI\6XEVFULEHUV������ LQGHP� HV� GHUHQ�$NWXDOLVLHUXQJ� YHUDQOD�W� �8SGDWH�����
'DEHL�VLQG�GLH�68%6&5,%(5�2EMHNWH�XQWHUHLQDQGHU�HQWNRSSHOW�XQG�VRPLW�DXV�
WDXVFKEDU� ²� G\QDPLVFK� ]XU�3URJUDPPODXI]HLW��'DV�0XVWHU� EHVFKUHLEW� DOVR
HLQH���]X�Q�$EKlQJLJNHLW�]ZLVFKHQ�2EMHNWHQ��$XI �GLHVH�:HLVH�Ol�W�VLFK�]XP
%HLVSLHO�HLQ�'DWHQEHVWDQG��LQ�GHU�38%/,6+(5�5ROOH��DXI �YHUWHLOWHQ�5HFKQHUQ
RGHU�LQ�PHKUHUHQ�)HQVWHUQ�HLQHV�5HFKQHUV�XQWHUVFKLHGOLFK�GDUVWHOOHQ��DOV�7D�
EHOOH�RGHU�'LDJUDPP��68%6&5,%(5�5ROOHQ��

�����������������������������������������������������������������������

�� 'HU�&21752//(5�I�U�GLH�$EIUDJH�XQG�6WHXHUXQJ�GHU�%HQXW]HUDNWLRQHQ�LVW�I�U
XQVHU�%HLVSLHO�QLFKW�ZLFKWLJ�

0XVWHUIRUP

2EMHNW�(QWNRSSOXQJ�
38%/,6+(5�68%6&5,%(5

%LOG���
/|VXQJVVWUXNWXU
GHV�7DNWLNPXVWHUV
38%/,6+(5�68%6&5,%(5

$EVWUDNWH.ODVVH�$

$EVWUDNWH2SHUDWLRQ��

.RQNUHWH.ODVVH�%

.RQNUHWH2SHUDWLRQ��

%�HUEW�YRQ�$

$�DJJUHJLHUW�%

/HJHQGH
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9LHOH�0XVWHU�ZLH�38%/,6+(5�68%6&5,%(5� VWDPPHQ� DXV�*8,�)UDPHZRUNV�
(7����8QL'UDZ�XQG�,QWHU9LHZV�>/HZLV��+UVJ��������@��HV�ZDUHQ�HUIDKUHQH
)UDPHZRUN�(QWZLFNOHU� >*DPPD�� +HOP�� -RKQVRQ�� 9OLVVLGHV�� ����@�� GLH� GLH
0XVWHUIRUP�IDYRULVLHUWHQ��0XVWHU�]XU�)UDPHZRUN�'RNXPHQWDWLRQ�OHJHQ�GDV
(UIDKUXQJVZLVVHQ� GHU�(QWZLFNOHU� RIIHQ� XQG� YHUULQJHUQ� VR� GHQ� /HUQ�� XQG
(LQDUEHLWXQJVDXIZDQG�I�U�GHQ�)UDPHZRUN�$QZHQGHU�

6RIWZDUHPXVWHU� VLQG� DOOJHPHLQ� NHLQ� DNDGHPLVFKHV�7KHPD�� YLHOPHKU� JHKHQ
VLH� DXV� GHU� LQGXVWULHOOHQ� 3UD[LV� KHUYRU�� ,PPHU� PHKU� 6RIWZDUHKlXVHU� YHU�
VXFKHQ�� LKUHQ�(UIDKUXQJVIXQGXV� LQ� KDXVLQWHUQHQ�0XVWHUE�FKHUQ� ]X� GRNX�
PHQWLHUHQ��3XEOL]LHUWH�0XVWHUE�FKHU�XQWHUVFKHLGHQ�VLFK�KDXSWVlFKOLFK�LQ�LK�
UHP� $EVWUDNWLRQVJUDG�� VR� JLEW� HV� 0XVWHU� I�U� GLH� 6\VWHPDQDO\VH� >)RZOHU�
����@��I�U�GHQ�3URJUDPPHQWZXUI �>*DPPD�HW�DO�������@�XQG�I�U�GLH�&RGLH�
UXQJ�>&RSOLHQ������@�

'DV� 6SHNWUXP� GHU� (QWZXUIVPXVWHU� HUIRUGHUW� HLQH� %HVWDQGVDXIQDKPH� LQ
NRPSULPLHUWHU�)RUP�

(7+26��

%HNDQQWOLFK� OLHJW� GDV� 3RWHQWLDO� GHU� 2EMHNWRULHQWLHUXQJ� LQ� GHU� :LHGHUYHU�
ZHQGEDUNHLW��'LH�.DSVHOXQJ�YRQ�'DWHQ�XQG�2SHUDWLRQHQ�HUODXEW�GLH�V\VWH�
PDWLVFKH�:LHGHUYHUZHQGXQJ� YRQ� 6WUXNWXU� XQG�9HUKDOWHQ� LQ� HLQHU�.RPSR�
QHQWH��GHU�.ODVVH��(QWZXUIVPXVWHU�HUZHLWHUQ�QXQ�GLH�:LHGHUYHUZHQGXQJ�DXI
NRPPXQL]LHUHQGH�*UXSSHQ�YRQ�.ODVVHQ��:LHGHUYHUZHQGXQJ�ILQGHW� LP�JUR�HQ
VWDWW��GDV�KHL�W�DXI �HLQHU�DUFKLWHNWRQLVFKHQ�(EHQH��lKQOLFK�GHU�HLQHV�)UDPH�
ZRUNV��,P�*HJHQVDW]�GD]X�VLQG�(QWZXUIVPXVWHU�DEHU�DEVWUDNW��NHLQ�&RGH��
XQG�VRPLW�DQZHQGXQJVXQDEKlQJLJ��VLH�VLQG�GHVKDOE�JXW�JHHLJQHW��HLQ�)UDPH�
ZRUN�]X�GRNXPHQWLHUHQ�

'LH�)RUP�HLQHV�6RIWZDUHPXVWHUV�ZLUG�QRFK�GLVNXWLHUW��'HU�DOH[DQGULQLVFKH
9LHUWHLOHU�3UREOHP�.RQWH[W�.UlIWH�/|VXQJ� LVW� HU]lKOHQG�� YRQ� HSLVFKHU�$UW��3RUW�

�����������������������������������������������������������������������

�� =XP�.�U]HO�(7+26��HLQ�GLGDNWLVFKHV�0XVWHU��PHKU�LP�$QKDQJ�]X�.DSLWHO���

0XVWHU�XQG�)UDPHZRUNV

(�ZLH�Å(FRQRPLF´

7�ZLH�Å7HFKQLFDO´



'DV�DNWXHOOH�6FKODJZRUW���(QWZXUIVPXVWHU

�

ODQG�0XVWHU�KDOWHQ�GLHVH�)RUP�ZHLWJHKHQGVW�HLQ����*DPPD�0XVWHU�VLQG�VFKH�
PDWLVFKHU�� VLH�ZHUGHQ� QDFK� GUHL]HKQ�*OLHGHUXQJVSXQNWHQ� EHVFKULHEHQ�� ,P
+LQEOLFN�DXI �GLH�*UDQXODULWlW�GHU�/|VXQJVVWUXNWXU�ODVVHQ�VLFK�]ZHL�0XVWHUND�
WHJRULHQ� XQWHUVFKHLGHQ�� 6SUDFKVSH]LILVFKH� &RGLHUXQJV�0XVWHU� VWHOOHQ� GLH
NOHLQVWH� .DWHJRULH�� ,GLRPH� DXV� V\QWDNWLVFKHQ� 6WUXNWXUHQ� >&RSOLHQ�� ����@�
*DPPD�0XVWHU�GDJHJHQ�VLQG�JUREN|UQLJH�6WUXNWXUHQ�DXV�GUHL�ELV�YLHU�.ODV�
VHQ��VLH�XQWHUVW�W]HQ�GHQ�3URJUDPPHQWZXUI�

'DV�]ZHFNPl�LJH�0HGLXP�I�U�(QWZXUIVPXVWHU�LVW�+\SHUWH[W��GD�HLQ�0XVWHU
QLFKW�LVROLHUW�DXIWULWW��VRQGHUQ�VWHWV�DVVR]LDWLY�LP�9HUEXQG��XQG�HUVW�GDV�1DYL�
JLHUHQ�LP�,QIRUPDWLRQVUDXP�HLQH�HIIL]LHQWH�9HUZHQGXQJ�HUODXEW��$OH[DQGHU
VSULFKW�KLHU�YRQ�Å0XVWHUVSUDFKHQ´�XQG�EHWRQW�GDPLW� GLH�9HUQHW]XQJ�� ,KUH
*XWHQEHUJ�)RUP�ZHUGHQ�0XVWHUE�FKHU�EDOG��EHUZLQGHQ��SURSULHWlUH�(QW�
ZXUIVPXVWHU�� DOVR� VROFKH�� GLH� ILUPHQVSH]LILVFKHV�.QRZ�KRZ�ZLGHUVSLHJHOQ�
ZHUGHQ�LQ�,QWUDQHW]HQ�YHUI�JEDU�JHKDOWHQ��QLFKWSURSULHWlUH�LP�,QWHUQHW�

0XVWHU�VLQG�OHUQSV\FKRORJLVFK�3UREOHP�/|VXQJV�3DDUH�JOHLFKHU�6WUXNWXU��VLH
XQWHUVW�W]HQ�GHQ�(UZHUE�YRQ�)HUWLJNHLWHQ��,Q�GHU�LQGXVWULHOOHQ�6FKXOXQJ�XQG
GHU�DNDGHPLVFKHQ�/HKUH�ZHUGHQ�VLH�EHUHLWV�GLGDNWLVFK�HLQJHVHW]W�����0RWLYDWL�
RQVSV\FKRORJLVFK� VWHLJHUQ� (QWZXUIVPXVWHU� GDV� 6HOEVWZHUWJHI�KO� GHV� 3UR�
JUDPPLHUHUV��2ULHQWLHUW�HU�VLFK�DQ�GHQ�0XVWHUQ�HLQHV�([SHUWHQ��GRNXPHQ�
WLHUW� HU� GDPLW� GLH�4XDOLWlW� VHLQHV�3URJUDPPV�XQG�GLVWDQ]LHUW� VLFK� ]XJOHLFK
YRP�+DFNHUWXP�

'HU]HLW�VLQG�%HP�KXQJHQ�LP�*DQJH��GLH�EHZlKUWHQ�3ULQ]LSLHQ�XQG�6WUDWH�
JLHQ� GHU�3URMHNWI�KUXQJ� XQG� GHU�7HDPRUJDQLVDWLRQ� LQ�0XVWHUIRUP� ]X� EH�
VFKUHLEHQ���'DV�:LVVHQ��EHU�JXWH�2UJDQLVDWLRQVIRUPHQ�HQWEHKUW�ELVKHU�GHU
SUDJPDWLVFKHQ�9HUPLWWOXQJ��2UJDQLVDWLRQVPXVWHU�YHUVSUHFKHQ�KLHU�$EKLOIH�

(QWZXUIVPXVWHU� VFKDIIHQ� HLQ� JHPHLQVDPHV�9RNDEXODU�� HV� YHUHLQIDFKW� GLH
7HDPNRPPXQLNDWLRQ�XQG�HUOHLFKWHUW�VR�GLH�'LVNXVVLRQ��EHU�NRPSOH[H�=X�
VDPPHQKlQJH�� 2ULJLQDOWRQ� DXV� HLQHP� 3URMHNW�0HHWLQJ�� Å1HKPHQ� ZLU� DQ
GLHVHU�6WHOOH�GDV�38%/,6+(5�68%6&5,%(5�0XVWHU��XP�GLH�.RPSRQHQWHQ�]X
HQWNRSSHOQ�´�)�U�6SUDFKNXQGLJH��GLH�GDV�0XVWHUYRNDEXODU�EHKHUUVFKHQ�� LVW
GDPLW�DOOHV�JHVDJW�

�����������������������������������������������������������������������

�� KWWS���F��FRP�SSU�
�� KWWS���ZZZ�OLILD�LQIR�XQOS�HGX�DU�SSS�
�� KWWS���ZZZ�EHOO�ODEV�FRP�SHRSOH�FRSH�3DWWHUQV�3URFHVV�LQGH[�KWPO

+�ZLH�Å+XPDQ´

2�ZLH�Å2UJDQL]DWLRQDO´

6�ZLH�Å6RFLDO´

http://c2.com/ppr/
http://www-lifia.info.unlp.edu.ar/ppp/
http://www.bell-labs.com/people/cope/Patterns/Process/index.html


hEHUEOLFN

�

*HVDPWEHZHUWXQJ

'LH�*DWWXQJ�0XVWHUEXFK�NDQQ�DXI �HLQH�ODQJH�7UDGLWLRQ�YHUZHLVHQ��VLH�KDW�LK�
UH�$QIlQJH�QLFKW�HUVW�EHL�&KULVWRSKHU�$OH[DQGHU��)�U�GLH�(QWZLFNOXQJ�GHV
+DQGZHUNV�XQG�GHU�,QGXVWULH� LP�����-DKUKXQGHUW�ZDUHQ�0XVWHUE�FKHU�YRQ
JUXQGOHJHQGHU�%HGHXWXQJ��VLH�VWHOOWHQ�HLQ�.RPSHQGLXP�SUDNWLVFKHQ�:LVVHQV
GDU��'LH� %HUXIVHUIDKUXQJ� DXV� YHUJDQJHQHQ� -DKUKXQGHUWHQ� VFKOXJ� VLFK� KLHU
QLHGHU�

'LH�KHXWLJHQ�+DQGZHUNH�ZDQGHOQ�VLFK�PLW�GHU�7HFKQLN�²�VR�GHU�6RIWZDUH�
(QWZXUI��(U�ZXUGH� VFKRQ� LPPHU� DOV�+DQGZHUNVNXQVW� YHUVWDQGHQ�� LP� JXWHQ
6LQQH� DOV� .XQVWKDQGZHUN�� Å&RPSXWHU� 3URJUDPPLQJ� DV� DQ� $UW´� >.QXWK�
����@�� LP�VFKOHFKWHQ�6LQQH�DOV�6SH]LDOLVWHQWXP��NU\SWLVFKH�3URJUDPPH��GLH
QXU�GHU�Å.�QVWOHU´�ZDUWHQ�NDQQ��0LW�+LOIH� YRQ�0XVWHUE�FKHUQ� j� OD�(ULFK
*DPPD�HW�DO��N|QQHQ�ZLU�IRUWDQ�GLH�.XQVW�GHV�6RIWZDUHKDQGZHUNV�EHVFKUHL�
EHQ�XQG�YRU�DOOHP�OHKUHQ�«

.DSLWHOYRUVFKDX

6\PPHWULH�XQG�6RIWZDUH�

'LH�6XFKH�QDFK�(QWZXUIVPXVWHUQ

,P�HUVWHQ�(QWZXUIVPXVWHU�6HPLQDU�EHWUHXWH�LFK�HLQH�4XHUVFKQLWWVEHIUDJXQJ
]XP�0XVWHUEHJULII��EHIUDJW�ZXUGHQ�GLH�'R]HQWHQ�DOOHU�)DFKEHUHLFKH�XQVHUHU
8QLYHUVLWlW� >+RPEDFK��������DXI �&'�520�LP�$QKDQJ@��'LH�4XLQWHVVHQ]
GHU�$QWZRUWHQ� LVW� HLQGHXWLJ��0XVWHU� VLQG� HQWZHGHU� HLQ� HWDEOLHUWHV�RGHU� HLQ
DNWXHOOHV�7KHPD�LQ�)RUVFKXQJ�XQG�/HKUH��'DPDOV�ULHI �GLH�6LHJHQHU�+RFK�
VFKXO]HLWVFKULIW�Å'LDJRQDO´�GD]X�DXI��IDFK�EHUJUHLIHQGH�%HLWUlJH�]XP�6\P�
PHWULHEHJULII �HLQ]XUHLFKHQ��'LHV�HUPXWLJWH�PLFK�]X�HLQHP�XQJHZ|KQOLFKHQ
(LQVWLHJ��,FK�VFKULHE�HLQ�(VVD\��EHU�Å6\PPHWULH�XQG�6RIWZDUH´��PHLQ�=LHO�LVW
HV��GLH�6XFKH�QDFK�(QWZXUIVPXVWHUQ�LQWHUGLV]LSOLQlU�]X�PRWLYLHUHQ�

(UIDKUXQJVWUDQVIHU

�



�

(LQH�3DUDOOHOH�]XP�(VVD\�]HLJW�VLFK�LQ�GHU�$OWHUVSURVD�YRQ�&KULVWRSKHU�$OH�
[DQGHU�²�GHP�6SLULWXV�UHFWRU�GHU�0XVWHUEHZHJXQJ��,Q�VHLQHP�PHKUElQGLJHQ
:HUN�Å7KH�1DWXUH�RI �2UGHU´�>$OH[DQGHU������@�EHVFKUHLEW�HU�GHQ�:HJ�MHQ�
VHLWV�GHU�0XVWHU��*HRPHWULH�XQG�bVWKHWLN�VLQG�KLHU�GLH�/HLWPRWLYH��EHLGH�YHUHLQW
GHU�6\PPHWULHEHJULII�

(UIDKUXQJ�YHUPLWWHOQ�

HLQH�QHXH�6FKUHLENXOWXU

(QWZXUIVPXVWHU� WUDGLHUHQ�HLQH�DQGHUH�4XDOLWlW�GHV�:LVVHQV��QLFKW�GDV�PH�
WKRGLVFKH�RGHU� IDNWLVFKH�:LVVHQ�VWHKW� LP�9RUGHUJUXQG�²�YLHOPHKU� VROO�GDV
(UIDKUXQJVZLVVHQ�GHU�([SHUWHQ��EHUPLWWHOW�ZHUGHQ��,FK�ZLGPH�PLFK�DOVR�IDFK�
GLGDNWLVFKHQ� %HWUDFKWXQJHQ� ]XP� 6NLOO�(UZHUE�� GDV� KHL�W� ]X� 7UDQVIHU� XQG
:LHGHUYHUZHQGXQJ�YRQ�(UIDKUXQJVZLVVHQ�LP�DOOJHPHLQHQ�XQG�LQ�GHU�6RIW�
ZDUHWHFKQLN�LP�EHVRQGHUHQ��,FK�IRUPXOLHUH�KLHU�GLHVH�4XDOLWlW�GHV�:LVVHQV�
VLH�LVW�YRUQHKPOLFK�GDUDXI �DXVJHULFKWHW��GLH�=HLWVSDQQH�]X�YHUN�U]HQ��ELV�HLQ
,QIRUPDWLNDEVROYHQW�I�U�GLH�HLQVWHOOHQGH�)LUPD�SURGXNWLY�ZLUG�

'HU�6WDQG�GHU�.XQVW�VRIWZDUHWHFKQLVFKHU�(QWZXUIVPXVWHU�LVW�NDXP�V\VWHPDWL�
VLHUW��GDV�LVW�GXUFKDXV�YHUVWlQGOLFK��GHQQ�GLH�0XVWHUEHZHJXQJ�LQ�GHU�,QIRU�
PDWLN�QDKP�HUVW�$QIDQJ�GHU���HU�LKUHQ�/DXI ��PLW�GHU�'LVVHUWDWLRQ�YRQ�(ULFK
*DPPD�XQG�GHP�HUVWHQ�$UFKLWHNWXU�:RUNVKRS�DXI �GHU�2236/$������,FK
VRUWLHUH� LQ� GLHVHP�.DSLWHO� GLH�/LWHUDWXU� �PHLVW�:HEVHLWHQ��� XQG� I�KUH� HLQH
0XVWHUV\VWHPDWLN� HLQ�� 'LH� )DFKJHPHLQVFKDIW�� GLH� VLFK� GHU� (UIDKUXQJVYHU�
PLWWOXQJ� SHU�0XVWHUIRUP�YHUVFKULHEHQ�KDW�� SIOHJW� HLQH� QHXH� 6FKUHLENXOWXU�
ZLH�VLFK�GLHVH� lX�HUW�XQG�ZRGXUFK� VLH� VLFK�YRQ�GHU� WUDGLWLRQHOOHQ�6FKUHLE�
NXOWXU�XQWHUVFKHLGHW��LVW�GHU�]ZHLWH�*HJHQVWDQG�GHV�.DSLWHOV�

(QWZHUIHQ�XQG�'RNXPHQWLHUHQ

PLW�0XVWHUQ

'LHQWHQ�GLH�YRULJHQ�.DSLWHO�GD]X��GLH�*HVDPWSHUVSHNWLYH�DXI �GLH�0XVWHUEH�
ZHJXQJ�]X�HUIDVVHQ�XQG�GDV�*HVLFKWHWH�]X�VDPPHOQ�XQG�]X�RUGQHQ��VR� LVW
�����������������������������������������������������������������������

� KWWS���ZZZ�FHWXV�OLQNV�RUJ�RRBSDWWHUQV�KWPO

�

�

http://www.cetus-links.org/oo_patterns.html
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GDV� OHW]WH�.DSLWHO�HLQHP�DNWXHOOHQ�)RUVFKXQJVWKHPD�JHZLGPHW�²�GHP�PX�
VWHUJHVW�W]WHQ�(QWZHUIHQ�XQG�'RNXPHQWLHUHQ��0HLQ�$QVDW]�JHKW�]XU�FN�DXI
GLH�$UEHLWHQ�YRQ�'RQDOG�(��.QXWK�]X�Å/LWHUDWH�3URJUDPPLQJ´�XQG�HUZHL�
WHUW�GLHVH�XP�GLH�%HODQJH�GHV�(QWZHUIHQV�]XP�/LWHUDWH�'HVLJQLQJ��'LH�(UJHE�
QLVVH�ZXUGHQ�LQ�,QGXVWULHSURMHNWHQ�JHZRQQHQ�XQG�DOV�(UIDKUXQJVEHULFKW�GHU
)DFKJHPHLQVFKDIW�DXI �GHU�(&223����]XU�'LVNXVVLRQ�JHVWHOOW��$XI �GHU�(X�
UR3/R3����RUJDQLVLHUWH�LFK�HLQHQ�([SHUWHQZRUNVKRS�]XP�7KHPD�Å3DWWHUQ�
$LGHG�6RIWZDUH�'RFXPHQWDWLRQ´���EHU�GHQ�KLHU�HUXLHUWHQ�6WDQG�GHU�7HFKQLN
EHULFKWH� LFK� LP�$QKDQJ��'RUW� ILQGHW� VLFK� DXFK� HLQH� 3URMHNWVNL]]H�� VLH� EH�
VFKUHLEW��ZLH�GLH�)RUVFKXQJVHUJHEQLVVH�]XP�YHU]DKQWHQ�(QWZHUIHQ�XQG�'R�
NXPHQWLHUHQ��EHUI�KUW�ZHUGHQ�LQ�HLQH�:HUN]HXJXPJHEXQJ�PLW�NRPPHU]LHO�
OHQ�.RPSRQHQWHQ�

$QKlQJH

'LH�0XVWHUEHZHJXQJ�LVW�UHLFK�DQ�)DFHWWHQ��LKUH�,GHHQ�XQG�0HWKRGHQ�ILQGHQ
VLFK� LQ� )RUVFKXQJ� XQG� /HKUH� XQWHUVFKLHGOLFKVWHU� (QWZXUIVGLV]LSOLQHQ��8P
GLHV�]X�GRNXPHQWLHUHQ��KDEH�LFK�HLQLJH�3URMHNW��XQG�(UIDKUXQJVEHULFKWH�WHLO�
ZHLVH�LP�2ULJLQDO��(QJOLVFK��XQG�PLW�HLJHQHQ�/LWHUDWXUYHU]HLFKQLVVHQ�DQ�GLH
.DSLWHO�DQJHKlQJW��VLH�VLQG�LQ�VLFK�JHVFKORVVHQ�XQG�YHUGHXWOLFKHQ�GLH�.RQ�
]HSWH�XQG�0HWKRGHQ�GHV�MHZHLOLJHQ�.DSLWHOV�

&'

6LH�LVW�HLQH�JHRUGQHWH�0DWHULDOVDPPOXQJ�]X�GHQ�7KHPHQ�GHU�HLQ]HOQHQ�.D�
SLWHO��'LH�0XVWHUEHZHJXQJ�YHUVWHKW�VLFK�SULPlU�DOV�HLQH�,QWHUQHW�%HZHJXQJ�
PLW�$XVQDKPH�GHU�0XVWHUNDWDORJH�ILQGHW�VLH�LKUHQ�1LHGHUVFKODJ�QXU�VHOWHQ�LQ
JHEXQGHQHU�)RUP��(LQH�$UEHLW�� GLH� GHQ� DNWXHOOHQ�7HFKQLNVWDQG� XQG� VHLQH
7HQGHQ]HQ�EHKDQGHOW��NDQQ�VLFK�GHU]HLW�LP�ZHVHQWOLFKHQ�QXU�DXI �:HETXHOOHQ
EH]LHKHQ��'D�GLHVH�EHNDQQWHUPD�HQ�IO�FKWLJ�VLQG��KDEH� LFK�GLH�ZLFKWLJVWHQ
:HEVHLWHQ�DXI �GLH�%XFK�&'�NRSLHUW��VLH�ODVVHQ�VLFK�HLQIDFK�SHU�0DXVNOLFN�LP
&RPSXVNULSW��GHU�2QOLQH�9HUVLRQ�GHV�%XFKHV��DXIUXIHQ��:HLWHUKLQ�ILQGHW�GHU
/HVHU�HLQLJHV�%HLVSLHOPDWHULDO�LQ�)RUP�YRQ�+70/����3')��XQG�:LQ+HOS��
'DWHLHQ�DXI �GHU�&'�



http://www.springer.com/978-3-540-65825-2
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