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.XU]IDVVXQJ

'LHVH $UEHLW WKHPDWLVLHUW GLH 0RWLYDWLRQ� GLH 5HDOLVLH�

UXQJ XQG GLH $QZHQGXQJ YRQ DXWRPDWLVLHUWHQ &KD�

UDNWHUHQ LQ YLUWXHOOHQ :HOWHQ� -�QJVWH (QWZLFNOXQJHQ

LP %HUHLFK GHU 9LUWXHOOHQ 5HDOLWlW PDFKHQ HV P|JOLFK�

YHUQHW]WH YLUWXHOOH :HOWHQ DXI]XEDXHQ� GLH JOHLFK]HLWLJ

YRQ PHKUHUHQ 7HLOQHKPHUQ EHVXFKW ZHUGHQ N|QQHQ�

'DEHL ZlKOW MHGHU 7HLOQHKPHU MHZHLOV HLQH GUHLGLPHQ�

VLRQDOH )LJXU DXV� GLH LKQ GHQ DQGHUHQ 7HLOQHKPHUQ

JHJHQ�EHU UHSUlVHQWLHUW� 6R NDQQ MHGHU %HQXW]HU GLH

$NWLRQHQ GHU DQGHUHQ YHUIROJHQ� DEHU DXFK PLW LKQHQ LQ

'LDORJ WUHWHQ RGHU JHPHLQVDPH $NWLRQHQ GXUFKI�KUHQ�

,Q GLHVHU $UEHLW ZLUG HLQ .RQ]HSW HUDUEHLWHW� ZLH GDV

9HUKDOWHQ YRQ &KDUDNWHUHQ LQ YHUQHW]WHQ YLUWXHOOHQ

:HOWHQ� DOVR %HZHJXQJVDEOlXIH XQG 7H[WGLDORJH PLW

UHDOHQ 7HLOQHKPHUQ� DXWRPDWLVFK JHVWHXHUW ZHUGHQ

NDQQ� 'LH 5HDOLVLHUXQJ GHU (UJHEQLVVH HUIROJW LQ HLQHU

.RSSOXQJ YRQ 950/� XQG -DYD� ZREHL GLH �'�

'DUVWHOOXQJHQ LQ 950/� XQG GLH 0HFKDQLVPHQ GHU

9HUKDOWHQVVWHXHUXQJ LQ -DYD GHILQLHUW ZHUGHQ� 'DV 9HU�

KDOWHQ VHOEHU NDQQ PLW +LOIH HLQHU 6NULSWVSUDFKH JHVWHX�

HUW ZHUGHQ� GHUHQ ,QWHUSUHWDWLRQ -DYDNODVVHQ �EHUQHK�

PHQ� GLH ]XVlW]OLFK ]XU 6NULSWVSUDFKH LQ GLHVHU $UEHLW

HQWZLFNHOW ZHUGHQ� ,Q EHVDJWHU 6NULSWVSUDFKH ODVVHQ VLFK

9HUKDOWHQVZHLVHQ LQ 3UR]HGXUHQ GHILQLHUHQ XQG KLHUDU�

FKLVFK VWUXNWXULHUHQ� ZDV GXUFK HLQ %HLVSLHO JH]HLJW

ZLUG� :HLWHUJHKHQGH $QVlW]H N|QQHQ DXI GLH ]XU 9HU�

I�JXQJ JHVWHOOWH %DVLVIXQNWLRQDOLWlW XQWHU $QZHQGXQJ

GHU 6NULSWVSUDFKH� DEHU DXFK GXUFK HLQH REMHNWRULHQ�

WLHUWH 3URJUDPPLHUVFKQLWWVWHOOH� DXIEDXHQ� 'LH 3UR�

JUDPPLHUVFKQLWWVWHOOH ZLUG GXUFK HLQH HLQIDFKH ,PSOH�

PHQWDWLRQ GHV 6FKHPD�.RQ]HSWHV GHPRQVWULHUW�

$EVWUDFW

7KLV ZRUN GHDOV ZLWK WKH PRWLYDWLRQ� WKH UHDOLVDWLRQ DQG

WKH DSSOLFDWLRQ RI DXWRPDWHG FKDUDFWHUV LQ YLUWXDO

ZRUOGV� /DWHVW GHYHORSPHQWV LQ WKH DUHD RI YLUWXDO UHDO�

LW\ PDNH LW SRVVLEOH� WR VHW XS QHWZRUNHG YLUWXDO ZRUOGV�

ZKLFK FDQ EH YLVLWHG VLPXOWDQHRXVO\ E\ VHYHUDO SDUWLFL�

SDQWV� 7KHUHE\ HDFK SDUWLFLSDQW VHOHFWV UHVSHFWLYHO\ D

WKUHH�GLPHQVLRQDO ILJXUH� ZKLFK UHSUHVHQWV KLP WR RWKHU

SDUWLFLSDQWV� 6R HDFK XVHU FDQ IROORZ WKH DFWLRQV RI WKH

RWKHU� EXW� LQ DGGLWLRQ� KH FDQ FDUU\ RQ GLDORJV ZLWK

RWKHU SDUWLFLSDQWV DQG SHUIRUP FRPPRQ DFWLRQV�

,Q WKLV ZRUN D FRQFHSW LV ZRUNHG RXW DERXW WKH EHKDY�

LRXU RI FKDUDFWHUV LQ QHWZRUNHG YLUWXDO ZRUOGV� WKDW LV

PRYHPHQWV DQG WH[W GLDORJV ZLWK UHDO SDUWLFLSDQWV�

ZKLFK FDQ EH DXWRPDWLFDOO\ FRQWUROOHG� 7KH UHDOLVDWLRQ

RI WKH FRQFHSW UHVXOWV LQ D WLH�LQ RI 950/� DQG -DYD�

ZKHUHE\ WKH �'�SUHVHQWDWLRQV DUH GHILQHG LQ 950/�

DQG WKH PHFKDQLVPV RI EHKDYLRXU DUH FRQWUROOHG LQ

-DYD� 7KH EHKDYLRXU LWVHOI FDQ EH GHVFULEHG ZLWK WKH

KHOS RI D VFULSW ODQJXDJH� ZKLFK LV LQWHUSUHWHG E\ -DYD�

FODVVHV� ERWK VXEMHFWV RI GHYHORSPHQW LQ WKLV ZRUN� ,Q

WKLV VFULSW ODQJXDJH EHKDYLRXU FDQ EH GHILQHG LQ SURFH�

GXUHV� 0RUHRYHU EHKDYLRXU FDQ EH KLHUDUFKLFDOO\ VWUXF�

WXUHG� 7KH IHDWXUHV RI WKH VFULSW ODQJXDJH DUH VKRZQ E\

DQ H[DPSOH� 0RUH H[WHQGHG DSSURDFKHV FDQ VHW XS RQ

WKLV SODWIRUP E\ PHDQV RI WKH VFULSW ODQJXDJH� EXW DOVR

WKURXJK DQ REMHFW�RULHQWHG SURJUDP LQWHUIDFH� 7KH

DSSOLFDELOLW\ RI WKH SURJUDP LQWHUIDFH LV GHPRQVWUDWHG

WKURXJK D VLPSOH LPSOHPHQWDWLRQ RI WKH VFKHPH�

FRQFHSW�
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��(LQOHLWXQJ �

��9LUWXDO�5HDOLW\�6\VWHPH �
����9LUWXHOOH�5HDOLWlW �
����9LUWXHOOH�*HPHLQVFKDIWHQ �
����0HWDSKHUQ ��

��0RGHOOH�PHQVFKOLFKHU�9HUKDOWHQVVWHXHUXQJ ��
����0RWRULVFKH�3URJUDPPH ��
����'LH�6FKHPDWKHRULH ��

��.RPSOH[H�$QLPDWLRQ�YRQ��'�2EMHNWHQ ��
����+LHUDUFKLHELOGXQJ ��
����,QWHUSRODWLRQ�YRQ�6FKO�VVHOV]HQHQ ��
����0RWLRQ�7UDFNLQJ ��
����.LQHPDWLN�XQG�,QYHUVH�.LQHPDWLN ��
����3K\VLNDOLVFK�EDVLHUWH�$QLPDWLRQ ��
����$QLPDWLRQ�PLWWHOV�QHXURQDOHU�1HW]H ��
����$XIJDEHQRULHQWLHUWH�$QLPDWLRQ ��
����9HUKDOWHQVJHVWHXHUWH�$QLPDWLRQ ��

��$XWRQRPH�$JHQWHQ ��
����(LQRUGQXQJ ��
����$UFKLWHNWXU ��
����$XVZDKO�YRQ�+DQGOXQJHQ ��
����/HUQHQ�DXV�(UIDKUXQJ ��

��0XOWLXVHU�:HOWHQ�XQG�$YDWDUH ��

��3URJUDPPJHVWHXHUWH�95�&KDUDNWHUH ��
����hEHUOHJXQJHQ�I�U�HLQH�HLJHQH�5HDOLVLHUXQJ ��
����hEHUEOLFN��EHU�GLH�6RIWZDUHPRGXOH ��
����(LQH�6NULSWVSUDFKH�I�U�+DQGOXQJVSOlQH ��
����'LDORJYHUKDOWHQ ��
����$QZHQGXQJ�GHU�6NULSWVSUDFKH�XQG�GHU�3URJUDPPLHUVFKQLWWVWHOOH ��

��$XVEOLFN ��
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6HLWH��

��(LQOHLWXQJ

$OV�$XWRPDWHQ� �JULHFKLVFK�αυτοµατος�Æ
Å6LFK� VHOEVW�EHZHJHQG´��EH]HLFKQHWH�PDQ

XUVSU�QJOLFK�PHFKDQLVFKH�*HELOGH��GLH�DOV

5HDNWLRQ�DXI�HLQ�(UHLJQLV�7lWLJNHLWHQ�YRQ

0HQVFKHQ�RGHU�7LHUHQ�QDFKDKPWHQ��LQGHP

VLH�HLQHQ�IHVWJHOHJWHQ�3ODQ�VFKULWWZHLVH�DXV�

I�KUWHQ��%HUHLWV� LP�$OWHUWXP�ZXUGHQ�0H�

FKDQLVPHQ� JHEDXW�� GLH� GLH� %HZHJXQJHQ

YRQ�/HEHZHVHQ�QDFKELOGHWHQ�� 6R� � VFKULHE

+HURQ�YRQ�$OH[DQGULD� LP�HUVWHQ�-DKUKXQ�

GHUW� Q�� &KU�� �EHU� GHQ� %DX� YRQ� $XWRPD�

WHQWKHDWHUQ��6SlWHU���HLQKHUJHKHQG�PLW�GHU

(QWZLFNOXQJ�YRQ�8KUZHUNHQ���HQWVWDQGHQ

IHLQPHFKDQLVFKH� .XQVWZHUNH� ZLH� EHL�

VSLHOVZHLVH� GLH� N�QVWOLFKH� (QWH� YRQ

9DXFDQVRQ��������RGHU�GHU�6FKUHLEHU�YRQ

'UR]���������DEHU�DXFK�YHUVFKLHGHQH�8KUHQ�PLW�)LJXUHQZHUN���YJO��GWY�%URFNKDXV�/H[LNRQ������

'HU�%HJULII�&KDUDNWHU��JULHFKLVFK�χαρακτηρας�Æ�Å'DV�(LQJHSUlJWH´��EHGHXWHW�LP�ZHLWHUHQ�6LQQH

GLH�W\SLVFKHQ�:HVHQVDUWHQ�XQG�0HUNPDOH�HLQHU�3HUVRQ�RGHU�6DFKH��ZLUG�DEHU�DXFK�I�U�GLH�3HUV|Q�

OLFKNHLW��GLH� LQQHUHQ�:HUWH��HLQH�5ROOH�RGHU�GLH�lX�HUH�(UVFKHLQXQJ�HLQHV�0HQVFKHQ�DQJHZHQGHW�

�YJO��GWY�%URFNKDXV�/H[LNRQ������

'LH�.RPELQDWLRQ�GHU�:RUWH�$XWRPDW�XQG�&KDUDNWHU� LP�7LWHO�PHLQHU�$UEHLW�Å$XWRPDWLVLHUWH�&KD�

UDNWHUH�LQ�YLUWXHOOHQ�:HOWHQ´�Ol�W�VLFK�GHPHQWVSUHFKHQG�DXI�YHUVFKLHGHQH�:HLVHQ�GHXWHQ�

��� HLQH�)LJXU�ZLUG�GXUFK�HLQHQ�YRUKHU�IHVWJHOHJWHQ�3ODQ�JHVWHXHUW�

��� W\SLVFKH�0HUNPDOH�XQG�(LJHQDUWHQ�HLQHV�0HQVFKHQ�RGHU�HLQHU�5ROOH�ZHUGHQ�PLW�+LOIH�HLQHV�3UR�

JUDPPHV�QDFKJHDKPW�

��� PHQVFKOLFKH�7XJHQGHQ�ZLH� HLQ�%HZX�WVHLQ� I�U�9HUDQWZRUWXQJ�RGHU� VR]LDOHV�+DQGHOQ�ZHUGHQ

DXI�HLQ�3URJUDPP��EHUWUDJHQ�

$EELOGXQJ �� .�QVWOLFKH (QWH YRQ -� GH 9DXFDQVRQ



6HLWH��

8P�HV�YRUZHJ]XQHKPHQ��LFK�ZHUGH�PLFK�LP�5DKPHQ�GLHVHU�$UEHLW�QXU�PLW�GHQ�3XQNWHQ���XQG����

DOVR�GHU�0RGHOOLHUXQJ�YRQ�%HZHJXQJHQ�XQG�5ROOHQ�GXUFK�+DQGOXQJVSOlQH���EHVFKlIWLJHQ��GD�3XQNW

�� �GLH�hEHUWUDJXQJ�HLQHV�%HZX�WVHLQV� I�U� LQQHUH�:HUWH�DXI� HLQ�3URJUDPP��PHLQHU�$QVLFKW�QDFK

ZHGHU�HUVWUHEHQVZHUW�QRFK�YRUVWHOOEDU�LVW�

'XUFK� GLH� UDVDQWH� (QWZLFNOXQJ

GHU� &RPSXWHU� ELV� KHXWH� VLQG

PLWWOHUZHLOH� DXFK� DXIZHQGLJH�%H�

UHFKQXQJHQ� LQ� (FKW]HLW� P|JOLFK

JHZRUGHQ�� (LQH� VROFKH� $QZHQ�

GXQJ�� GLH� HQRUPH� $QVSU�FKH� DQ

GLH� 5HFKHQOHLVWXQJ� VWHOOW�� LVW� GLH

GUHLGLPHQVLRQDOH�'DUVWHOOXQJ�YRQ

6]HQHQ��GLH�LP�&RPSXWHU�DOV�0R�

GHOOH�UHSUlVHQWLHUW�VLQG��)�U� MHGHQ

%LOGSXQNW� PX�� GDV� =XVDPPHQ�

VSLHO� YRQ� 3HUVSHNWLYH�� /LFKW� XQG

6FKDWWHQ�� 6SLHJHOXQJHQ�� 7UDQVSD�

UHQ]� HW� FHWHUD� VLPXOLHUW� ZHUGHQ�

GDPLW� %LOGHU� HQWVWHKHQ� N|QQHQ�

GLH� DXV� XQVHUHU� 6LFKW� UHDOLVWLVFK

XQG�JODXEKDIW�ZLUNHQ��6\VWHPH��GLH�HLQ�2SHULHUHQ�XQG�1DYLJLHUHQ�LQ�GHUDUWLJHQ�YRQ�&RPSXWHUQ�VL�

PXOLHUWHQ�� GUHLGLPHQVLRQDOHQ� :LUNOLFKNHLWHQ� RGHU� N�QVWOLFKHQ� :HOWHQ� HUODXEHQ�� ZHUGHQ�9LUWXHOOH

5HDOLWlWHQ��95��JHQDQQW��'DEHL�ZLUG�GHP�%HQXW]HU�HLQH�VWlQGLJ�DNWXDOLVLHUWH�$QVLFKW�GHU�:HOW�GDUJH�

ERWHQ��GHUHQ�3HUVSHNWLYH�HU�GXUFK�6WHXHULQVWUXPHQWH�PDQLSXOLHUHQ�NDQQ�

:LFKWLJ�LVW��GD��GHP�%HWUDFKWHU�GHU�%LOGHU�GDV�*HI�KO�YHUPLWWHOW�ZLUG��HLQ�7HLO�GHU�N�QVWOLFKHQ�:HOW

]X�VHLQ��XQG�HU�VR�YRP�%HWUDFKWHU�]XP�7HLOQHKPHU�ZLUG��'LHVH�,OOXVLRQ�NDQQ�GXUFK�GDV�9RUJDXNHOQ

YRQ�6LQQHVUHL]HQ��GLH�DXIJUXQG�YRQ�(UIDKUXQJHQ�LQ�GHU�UHDOHQ�:HOW�JODXEKDIW�HUVFKHLQHQ��HU]HXJW

ZHUGHQ�

$EELOGXQJ �� $QVLFKW HLQHU YLUWXHOOHQ 5HDOLWlW

DXV GHP 950/��%URZVHU YRQ 6RQ\

Å&RPPXQLW\ 3ODFH´



6HLWH��

'LH� (LQELQGXQJ� YRQ� 3HUVRQHQ� LQ

YLUWXHOOH�5HDOLWlWHQ�NDQQ�GXUFK� VSH]L�

HOOH� (LQ�� XQG� $XVJDEHJHUlWH�� EHL� GH�

QHQ� HLQ� EUHLWHUHV� 6LQQHVVSHNWUXP� DOV

EHL� KHUN|PPOLFKHU� +DUGZDUH� HLQEH�

]RJHQ� ZLUG�� JHI|UGHUW� ZHUGHQ�� =X

QHQQHQ� VLQG� LQ� GLHVHP� =XVDPPHQ�

KDQJ� LQVEHVRQGHUH� 'DWHQKHOPH� RGHU

%ULOOHQ� ]XU� 3UlVHQWDWLRQ� YRQ� VWHUHR�

VNRSLVFKHQ�%LOGHUQ�PLW�HLQHU�9HUVWlU�

NXQJ�GHV��'�(LQGUXFNHV�XQG�'DWHQ�

KDQGVFKXKH� RGHU� �DQ]�JH� � ]XP� JH�

VWHQ��EH]LHKXQJVZHLVH� WDVWRULHQWLHUWHQ

1DYLJLHUHQ�XQG�2SHULHUHQ�

'DV�Å(LQWDXFKHQ´�LQ�YLUWXHOOH�:HOWHQ�PLW�+LOIH�VSH]LHOOHU�*HUlWH�ZLUG�DOV�,PPHUVLRQ�EH]HLFKQHW��6RO�

FKH�*HUlWH�VLQG�MHGRFK�QXU�HLQ�$VSHNW�YRQ�YLUWXHOOHU�5HDOLWlW��1LFKW�HEHQVRJXW��DEHU�GHQQRFK�P|J�

OLFK� LVW�DXFK�GHU�(LQVDW]�YRQ�QRUPDOHQ�7DVWDWXUHQ��0lXVHQ�XQG�0RQLWRUHQ��EHL�GHP�HLQ�7HLO�GHU

,PPHUVLRQ�GXUFK�,PDJLQDWLRQ��DOVR�9RUVWHOOXQJVNUDIW��DXVJHWDXVFKW�ZHUGHQ�PX��

'DV�:HVHQWOLFKH�DQ�HLQHP�95�6\VWHP�LVW� MHGRFK�HKHU�GLH�6RIWZDUH��GLH�YRUJLEW��ZHOFKH�YLUWXHOOHQ

:HOWHQ�PRGHOOLHUEDU��ZHOFKH�,QWHUDNWLRQVIRUPHQ�UHDOLVLHUW�VLQG�XQG�ZLH�GLH�8PVHW]XQJ�GHU�6]HQHQ

LQ�%LOGHU� HUIROJW��'LH� 6RIWZDUH� EHVWLPPW� HEHQIDOOV�� LQZLHIHUQ�PHKUHUH� 7HLOQHKPHU� JOHLFK]HLWLJ� LQ

YLUWXHOOH�5HDOLWlWHQ�HLQWUHWHQ�G�UIHQ��RE�VLH�VLFK�JHJHQVHLWLJ�EHL�LKUHP�+DQGHOQ�EHREDFKWHQ�XQG�DXI

ZHOFKH�:HLVH�VLH�LQ�.RQWDNW�WUHWHQ�RGHU�VRJDU�JHPHLQVDPH�$NWLRQHQ�GXUFKI�KUHQ�N|QQHQ��'LHVH

)DNWRUHQ�VLQG�HV��GLH��EHU�GHQ�SUDNWLVFKHQ�1XW]HQ�GHU�95�DOV�XQLYHUVHOOH�%HQXW]XQJVVFKQLWWVWHOOH

I�U�GDV�1DYLJLHUHQ�XQG�2SHULHUHQ�LQ�'DWHQ��6LPXODWLRQHQ�RGHU�5HFKQHUQHW]HQ�XQG�I�U�NRRSHUDWLYHV

$UEHLWHQ�HQWVFKHLGHQ�

9LUWXHOOH�:HOWHQ�RKQH�DQGHUH�7HLOQHKPHU�HU]HXJHQ�PLW�GHU�=HLW�HLQ�*HI�KO�YRQ�(LQVDPNHLW��XQEH�

OHEWH�YLUWXHOOH�6WlGWH�VLQG�ZLH�*HLVWHUVWlGWH��hEOLFKHUZHLVH�ZLUG�PDQ�GDKHU�LQ�6\VWHPHQ��GLH�PHKUH�

UH�%HQXW]HU�]XODVVHQ��I�U�GLH� MHZHLOV�DQGHUHQ�DOV�GUHLGLPHQVLRQDOH�*HVWDOW�PLW�EHVWLPPWHP�%HZH�

JXQJVYHUKDOWHQ� GDUJHVWHOOW�� GLH� VR]XVDJHQ� DOV� 6WHOOYHUWUHWHU� VHLQHU� VHOEVW� I�U� GLH� DQGHUHQ� VLFKWEDU

ZLUG��'XUFK�GDV�$XVVHKHQ�VHLQHU�VLFK�YHUWUHWHQGHQ�)LJXU��GLH�$YDWDU�JHQDQQW�ZLUG��XQG�VHLQ�9HU�

KDOWHQ� LQ�GHU�YLUWXHOOHQ�:HOW�SUlJW�PDQ�EHZX�W�RGHU�XQEHZX�W�HLQHQ� LQGLYLGXHOOHQ�&KDUDNWHU� I�U

VHLQHQ�6WHOOYHUWUHWHU��LQ�GHVVHQ�5ROOH�PDQ�EHLP�%HWUHWHQ�GHU�YLUWXHOOHQ�:HOW�VFKO�SIW�

$EELOGXQJ �� %HQXW]HULQ PLW 'DWHQKHOP XQG �KDQGVFKXKHQ

�YRQ 0F*UHHY\� 0LFKDHO � )LVKHU� 6FRWW� 1$6$ $PHV 5HVHDUFK
&HQWHU� 0RIIHW )LHOG� &$�� DXV >)2/��@�



6HLWH��

:LH�LP�ZLUNOLFKHQ�/HEHQ�JLEW�HV�DEHU�DXFK�LQ�YLUWXHOOHQ�:HOWHQ�QLFKW�QXU�GLH�5ROOH�YRQ�=XVFKDXHUQ

XQG�.RQVXPHQWHQ��YLHOPHKU�ZHUGHQ�EHVWLPPWH�2UWH�GLH�$QZHVHQKHLW�YRQ�&KDUDNWHUHQ�UHJHOUHFKW

EHQ|WLJHQ��XP�IXQNWLRQLHUHQ�RGHU�]XU�*HOWXQJ�NRPPHQ�]X�N|QQHQ��'DEHL�GHQNH� LFK�DQ�YLUWXHOOH

*HJHQVW�FNH�]X�9HUNlXIHUQ�LQ�*HVFKlIWHQ��]X�3DVVDQWHQ�XQG�0XVLNHUQ�DXI�GHU�6WUD�H��DEHU�DXFK�DQ

NRPSOH[H� 'DWHQYHUDUEHLWXQJVV\VWHPH� �'9�6\VWHPH�� ZLH� SHUVRQLIL]LHUWH� +LOIHV\VWHPH� LQ� *HVWDOW

YRQ�0XVHXPV��RGHU�6WDGWI�KUHUQ�XQG�%LEOLRWKHNDUHQ��DOVR�7HLOH�GHU�.XOLVVH�RGHU�)XQNWLRQVWUlJHU�

GLH�EDVLHUHQG�DXI��GHU�0HWDSKHU�0HQVFK�UHDOLVLHUEDU�VLQG��$XV�GLHVHP�.RQWH[W�KHUDXV�HQWVWDQG�I�U

PLFK�GLH�0RWLYDWLRQ��PLFK�PLW� DXWRPDWLVLHUWHQ�&KDUDNWHUHQ� LQ�YLUWXHOOHQ�:HOWHQ� ]X�EHVFKlIWLJHQ�

0LW�+LOIH�YRQ�SURJUDPPJHVWHXHUWHQ�)LJXUHQ�P|FKWH� LFK�GDV�9HUKDOWHQ�YRQ�&KDUDNWHUHQ�QDFKDK�

PHQ�XQG�VR�5ROOHQ�EHVHW]HQ��GLH�DQVRQVWHQ�IHKOHQ�Z�UGHQ��'LHV�VROO�]X�HLQHU�JU|�HUHQ�5HDOLWlWVQl�

KH�YLUWXHOOHU�:HOWHQ�I�KUHQ�

'LHVH� $UEHLW� ZLUG� NHLQH� XOWLPDWLYHQ� /|VXQJHQ� YRUVWHOOHQ�� VRQGHUQ� VWDWWGHVVHQ� HLQH� DXVEDXIlKLJH

3ODWWIRUP� ]XU� (QWZLFNOXQJ� XQG� (USUREXQJ� YRQ� DXWRPDWLVLHUWHQ� &KDUDNWHUHQ� DQELHWHQ�� 'HU

6FKZHUSXQNW� VROO� VHLQ�� YLHOH�0|JOLFKNHLWHQ� GHU�:HLWHUHQWZLFNOXQJ� XQG� ,QWHJUDWLRQ� VSH]LDOLVLHUWHU

0RGXOH�RIIHQ]XKDOWHQ��,Q�GLHVHP�=XVDPPHQKDQJ�KDEH�LFK�HLQH�6NULSWVSUDFKH�]XU�9HUKDOWHQVVWHXH�

UXQJ�HQWZLFNHOW��GLH�GLH�'HILQLWLRQ�YRQ�UHDNWLYHP�9HUKDOWHQ�YHUHLQIDFKHQ�VROO��'DU�EHUKLQDXV�KDEH

LFK�HLQH�3URJUDPPLHUVFKQLWWVWHOOH�I�U�(UZHLWHUXQJHQ�LQ�-DYD�LPSOHPHQWLHUW�XQG�GLHVH�DXFK�EHLVSLHO�

KDIW�DQJHZHQGHW�� LQGHP�LFK�DXI� LKUHU�*UXQGODJH�HLQ�ZHLWHUJHKHQGHV�.RQ]HSW���DXI�GHU�%DVLV�YRQ

6FKHPDWD���HLQJHEUDFKW�KDEH�

=XQlFKVW�ZLUG�GLHVH�$UEHLW�DEHU�YRQ�GHQ�*UXQGODJHQ�KDQGHOQ��DQJHIDQJHQ�EHL�GHQ�3ULQ]LSLHQ�YLUWX�

HOOHU�5HDOLWlW��'DQDFK�ZHUGH�LFK�DXI�DXVJHZlKOWH�SV\FKRORJLVFKH�0RGHOOH�GHU�PHQVFKOLFKHQ�9HUKDO�

WHQVVWHXHUXQJ�HLQJHKHQ��XP�,GHHQ�I�U�HLJHQH�$QVlW]H�]X�HQWZLFNHOQ��(V�IROJW�HLQH�=XVDPPHQVWHO�

OXQJ� YHUVFKLHGHQHU�0HWKRGHQ� ]XU�$QLPDWLRQ� NRPSOH[HU�2EMHNWH�� GLH�PLU�8QWHUVW�W]XQJ� EHL� GHU

'HILQWLRQ�YRQ�%HZHJXQJHQ�OLHIHUQ�VROO��'DV�GDQQ�DQVFKOLH�HQGH�.DSLWHO�ZLUG�VLFK�PLW�$JHQWHQ�EH�

VFKlIWLJHQ�XQG�JLEW�HLQHQ�hEHUEOLFN��EHU�GHQ�6WDQG�GHU�)RUVFKXQJ�]X�GLHVHP�7KHPD��GDV�GLH�(QW�

ZLFNOXQJ� YRQ� UHDNWLYHU� 6RIWZDUH� PLW� YHUWHLOWHU� (QWVFKHLGXQJVNRPSHWHQ]� ]XP� 6FKZHUSXQNW� KDW�

1DFK�HLQHU�NXU]HQ�9RUVWHOOXQJ�YRQ�6WDQGDUGLVLHUXQJVEHP�KXQJHQ�LP�=XVDPPHQKDQJ�PLW�YLUWXHO�

OHQ�:HOWHQ�LP�0HKUEHQXW]HU�%HWULHE�XQG�$YDWDUHQ�NRPPH�LFK�VFKOLH�OLFK�]X�GHU�%HVFKUHLEXQJ�GHU

YRQ�PLU� HQWZLFNHOWHQ�.RQ]HSWH�XQG�6RIWZDUH� ]XU�6WHXHUXQJ�YRQ� DXWRPDWLVLHUWHQ�&KDUDNWHUHQ� LQ

YLUWXHOOHQ�:HOWHQ��'D��GDEHL�LP�5DKPHQ�GLHVHU�$UEHLW�QLFKW�DOOH�)UDJHQ�EHDQWZRUWHW�XQG�DOOHV�WHFK�

QLVFK�0DFKEDUH� UHDOLVLHUW� ZHUGHQ� NRQQWH�� LVW� VHOEVWYHUVWlQGOLFK�� 'HVZHJHQ� LVW� GHU� DEVFKOLH�HQGH

$XVEOLFN�GHQMHQLJHQ�'LQJHQ�JHZLGPHW��GLH�DXV�*U�QGHQ�GHU�EHJUHQ]WHQ�=HLW�]XU�3URJUDPPLHUXQJ�

GHP�)HKOHQ� DXVUHLFKHQG� VFKQHOOHU�+DUGZDUH� RGHU� GHQ�=ZlQJHQ� YRQ� 6WDQGDUGV� QLFKW� XQWHUVXFKW

ZHUGHQ�NRQQWHQ��$XFK�,GHHQ�I�U�P|JOLFKH�:HLWHUHQWZLFNOXQJHQ�VROOHQ�DQ�GLHVHU�6WHOOH�YRUJHVWHOOW

ZHUGHQ�



6HLWH��

'HU�$XWRU�ELWWHW�XP�9HUJHEXQJ��GD��DXV�lVWKHWLVFKHQ�*U�QGHQ�GDUDXI�YHU]LFKWHW�ZRUGHQ�LVW��VWlQGLJ�GLH�([LVWHQ]

ZHLEOLFKHU�$XVSUlJXQJHQ�YRQ�0HQVFKHQ�H[SOL]LW�LP�7H[W�NHQQWOLFK�]X�PDFKHQ�

(EHQVR�ZHLVH�LFK�GDUDXI�KLQ��GD��GLHVH�$UEHLW�QDFK�GHU�DOWHQ��ELVKHU�J�OWLJHQ��5HFKWVFKUHLEXQJ�YHUID�W�LVW�



6HLWH��

��9LUWXDO�5HDOLW\�6\VWHPH

���� 9LUWXHOOH�5HDOLWlW

0HGLHQ�VLQG�.RPPXQLNDWLRQVPLWWHO� �Å9HUPLWWHOQGHV´��]XU�9HUEUHLWXQJ�YRQ�:LVVHQ� �� HWZD�GXUFK

=HLFKHQ��%LOGHU��5HGH��'UXFN��)LOP�RGHU�5XQGIXQN���LQ�JHVHOOVFKDIWOLFKHQ�*UXSSHQ�RGHU�DQ�HLQ�JUR�

�HV�3XEOLNXP��YJO��GWY�%URFNKDXV�/H[LNRQ��������6LH��EHUWUDJHQ�,QIRUPDWLRQHQ�DXI�LKU�3XEOLNXP�

LQGHP� VLH� 0RGHOOH� LQ� GHU� 9RUVWHOOXQJ� GLHVHU� 0HQVFKHQ� HU]HXJHQ�� 'LH� 0RGHOOH� N|QQHQ� UDXP�

]HLWOLFKHU��DEHU�DXFK�DEVWUDNWHU�1DWXU�VHLQ���ZLH�]XP�%HLVSLHO�LQ�YLHOHQ�)DFKE�FKHUQ��'DV�0HGLXP

VHOEVW�EHVWLPPW�XQG�EHJUHQ]W�GLH�)RUPHQ�GHU�0RGHOOHQWZLFNOXQJ��'LH�*UHQ]HQ�YRQ�0HGLHQ�DXV]X�

UHL]HQ�RGHU�GXUFK�7ULFNV�]X��EHUVFKUHLWHQ��XP�EHLP�(PSIlQJHU�HLQH�P|JOLFKVW�VW|UXQJVIUHLH��YJO�

>6+$��@���UHDOH�XQG�XPIDVVHQGH�9RUVWHOOXQJ�GHU�]X��EHUWUDJHQGHQ�6DFKYHUKDOWH�]X�HU]HXJHQ��LVW�VHLW

MHKHU�GDV�$QOLHJHQ�GHU�6HQGHU�YRQ�1DFKULFKWHQ�PLW�+LOIH�YRQ�.RPPXQLNDWLRQVPLWWHOQ��.LQRSUR�

GX]HQWHQ�YHUVXFKHQ��GLH�)ODFKKHLW�GHU�/HLQZDQG�GXUFK�EUHLWH�/HLQZlQGH��DXVJHIHLOWH�,OOXVLRQVWULFNV

XQG�5XQGXPEHVFKDOOXQJ�]X��EHUZLQGHQ��%XFKDXWRUHQ�NRQVWUXLHUHQ�GXUFK�GHWDLOOLHUWH�%HVFKUHLEXQ�

JHQ�YRQ�$NWHXUHQ�XQG�*HJHEHQKHLWHQ�LPDJLQlUH�6]HQHQ���YJO��=LHOLQVNL�,Q��>5g7��@�

'DV�+HUHLQKROHQ�GHV�/HVHUV�LQ�HLQH�YRP�$XWRU�NRQVWUXLHUWH�3KDQWDVLHZHOW�ZLUG�]XP�%HLVSLHO�LQ�0L�

FKDHO�(QGHV�Å'LH�XQHQGOLFKH�*HVFKLFKWH´�WKHPDWLVLHUW��,Q�GLHVHP�EHNDQQWHQ�5RPDQ�ZLUG�HU]lKOW�

ZLH�GHU�/HVHU�HLQHV�%XFKHV�VLFK�SO|W]OLFK�LQ�GHU�GDULQ�EHVFKULHEHQHQ�:HOW�PLW�DOOHUOHL�SKDQWDVWLVFKHQ

.UHDWXUHQ��2UWHQ�XQG�3KlQRPHQHQ�ZLHGHUILQGHW��'RUW�HUOHEW�HU�GLH�+DQGOXQJ�DXV�VHLQHU�HLJHQHQ

3HUVSHNWLYH��JUHLIW�LQ�GLH�+DQGOXQJ�HLQ�XQG�LQWHUDJLHUW�PLW�GHQ�$NWHXUHQ��GLH�LKQ�DOV�MHPDQG�ZDKU�

QHKPHQ��GHU�HU�LQ�:LUNOLFKNHLW�JDU�QLFKW�LVW��(U�DOV�/HVHU��=XVFKDXHU��LVW�LQ�GLH�5ROOH�HLQHV�$NWHXUV

JHVFKO�SIW�

Å����QLFKW�PHKU�VFKDXHQ�RGHU�JORW]HQ��VRQGHUQ�WXQ���NRQ]LSLHUHQ���PDFKHQ���GDV�ZlUH�GHU�0RGXV�
LQ�GHP�VLFK�GDQQ�DXFK�GHU�ILOPLVFKH�3UR]H��UHDOLVLHUWH�´

�V��=LHOLQVNL�,Q��>5g7��@��6����

*HQDX�GLHVH� ,GHH�ZLUG�EHL� GHU� VRJHQDQQWHQ�9LUWXHOOHQ�5HDOLWlW� YHUIROJW��'HU�=XVFKDXHU�ZLUG� ]XP

$NWHXU�XQG�ZLUNW�EHL�GHU�*HVWDOWXQJ�GHU�+DQGOXQJ�PLW��'DEHL�QLPPW�HU�VHLQ�8PIHOG�DXV�VHLQHU�SHU�

V|QOLFKHQ�3HUVSHNWLYH�ZDKU��GLH�HU�GXUFK�6WHXHUXQJVPHFKDQLVPHQ�YHUlQGHUQ�NDQQ��0LW�+LOIH�GLHVHU

0HFKDQLVPHQ�NDQQ�GHU�%HQXW]HU�GXUFK�GLH�YLUWXHOOH�:HOW�QDYLJLHUHQ�XQG�HUKlOW�GDEHL�VWlQGLJ�DNWXDOL�



6HLWH��

VLHUWH��I�U� LKQ�SHUV|QOLFK�DXIEHUHLWHWH�%HVFKUHLEXQJHQ�VHLQHU�:HOWVLFKW��,Q�IU�KHQ�6\VWHPHQ�GLHVHU

$UW� ZDUHQ� XQG� VLQG� GLHVH� %HVFKUHLEXQJHQ� WH[WXHOO�� KHXW]XWDJH� YHUEUHLWHQ� VLFK� GDQN� VFKQHOOHUHU

5HFKQHU�6\VWHPH�PLW�(FKW]HLW�*UDSKLNDXVJDEH��GLH�DXV�GHQ�GUHLGLPHQVLRQDOHQ�6]HQHQEHVFKUHLEXQ�

JHQ�UHDOLVWLVFKH�3URMHNWLRQHQ�DXI�0RQLWRUHQ�RGHU�VSH]LHOOHQ�$XVJDEHJHUlWHQ�PLW�YHUEHVVHUWHU�UlXP�

OLFKHU� ,OOXVLRQ� HU]HXJHQ�� =XP�1DYLJLHUHQ� VWHKHQ� KHXWH� QHEHQ� 7DVWDWXUHQ�� -R\VWLFNV� XQG�0lXVHQ

DXFK�'DWHQKDQGVFKXKH�RGHU��DQ]�JH�]XU�9HUI�JXQJ�

,Q�N�QVWOLFKH�:HOWHQ�HLQ]XWDXFKHQ�XQG�GLH�*UHQ]HQ�GHU�DOOWlJOLFKHQ�(UIDKUXQJ�]X�YHUVFKLHEHQ��LVW

NHLQH�QHXH�,GHH��YLHOPHKU�Ol�W�VLFK�GHU�:XQVFK�GDQDFK�GXUFK�GLH�JHVDPWH�0HQVFKKHLWVJHVFKLFKWH

]XU�FNYHUIROJHQ��$XI�XQWHUVFKLHGOLFKH�:HLVHQ���HWZD�GXUFK�3DQRUDPDGDUVWHOOXQJHQ��GXUFK�SHUIHN�

WHQ�5HDOLVPXV��GXUFK�=XKLOIHQDKPH�YRQ�WHFKQLVFKHQ�+LOIVPLWWHOQ�RGHU�'URJHQ���VLQG�LPPHU�ZLHGHU

*UHQ]�EHUVFKUHLWXQJHQ�� KlXILJ� YRQ�.�QVWOHUQ�� � LQ� DQGHUH� 5HDOLWlWHQ� YHUVXFKW� ZRUGHQ�� 6R� LVW� HV

QLFKW�YHUZXQGHUOLFK��GD��JHUDGH�.�QVWOHU�VLFK�QHXHUGLQJV�PLW�95�,QVWDOODWLRQHQ�EHVFKlIWLJHQ��ELHWHW

GLH� QHXH� 7HFKQLN� GRFK� GLH�0|JOLFKNHLW�� QLFKW� QXU� YLHOIlOWLJH� XQG� G\QDPLVFKH� N�QVWOLFKH�:HOWHQ

XQPLWWHOEDU�]X�HUVFKDIIHQ��VRQGHUQ�DXFK�PLWWHQ�LQ�LKQHQ�]X�VHLQ��VLH�]X�GXUFKZDQGHUQ�XQG�,QWHUDNWL�

RQVIRUPHQ�PLW�LQ�GDV�.XQVWZHUN�HLQ]XEH]LHKHQ�

Å5HYROXWLRQlU�LVW�QLFKW�GLH�.RQVWUXNWLRQ�N�QVWOLFKHU�:HOWHQ��VRQGHUQ�GLH�0|JOLFKNHLW�� LQ�VLH�HLQ�
]XWUHWHQ��DOVR�GLH�QRUPDOH�6LWXDWLRQ�GHV�SDVVLYHQ�RGHU�DXFK�PDQLSXODWLY�HLQJUHLIHQGHQ�lX�HUHQ�%H�
REDFKWHUV�LQVRZHLW�]X�YHUlQGHUQ��DOV�GLHVHU�QXQ�GLH�N�QVWOLFKHQ�:HOWHQ�YRQ�LQQHQ�XQG�DOV�7HLO�LKUHU
EHREDFKWHW�´

�V��5|W]HU�,Q��>5g7��@��6����

0LW�VROFKHUDUW�LQWHUDNWLYHQ�&RPSXWHULQVWDOODWLRQHQ�EHVFKlIWLJHQ�VLFK�]XP�%HLVSLHO�&KULVWD�6RPPH�

UHU�XQG�/DXUHQW�0LJQRQQHDX��,KU�+DXSWDXJHQPHUN�OLHJW�GDEHL�DXI�GHU�Å9HUELQGXQJ�YRQ�.XQVW�XQG�OH�

EHQGLJHQ� RGHU� OHEHQVlKQOLFKHQ� 6\VWHPHQ�� ZLH� HWZD� HFKWHV� /HEHQ�� .�QVWOLFKHV� /HEHQ� XQG� 9LUWXHOOHV� /HEHQ� �́ �V�

>620��E@�

([HPSODULVFK� VHL� KLHU� HLQH� ,Q�

VWDOODWLRQ�QDPHQV�$�9ROYH� GLH�

VHU� EHLGHQ� .�QVWOHU� VNL]]LHUW�

.�QVWOLFKH�� YRQ� HLQHP� VFKQHO�

OHQ�*UDSKLNUHFKQHU� LQ�(FKW]HLW

HU]HXJWH�.UHDWXUHQ�ZHUGHQ�PLW

+LOIH� HLQHU� 6SLHJHONRQVWUXNWLRQ

LQ� HLQ�:DVVHUEHFNHQ� SURML]LHUW�

LQ�GHQHQ�VLH� VLFK�EHZHJHQ�XQG

PLWHLQDQGHU� LQWHUDJLHUHQ� N|Q�

QHQ��%HQXW]HU� GHV� 6\VWHPV� KD�

$EELOGXQJ �� $�9ROYH� 177�,&& ��� � 6RPPHUHU X� 0LJQRQQHDX



6HLWH��

EHQ�GLH�0|JOLFKNHLW��HLJHQH�.UHDWXUHQ�DQ�HLQHP�7RXFKVFUHHQ�]X�HQWZHUIHQ�XQG�LQ�GDV�:DVVHUEHN�

NHQ�HLQ]XVFKOHXVHQ��,Q�GLHVHP�ÅOHEHQ´�VLH�GDQQ�I�U�HLQH�JHZLVVH�=HLW��ZREHL�VLH�VLFK�LKUHU�)RUP�HQW�

VSUHFKHQG�IRUWEHZHJHQ��'LH�)RUP�DOOHLQ�EHVWLPPW��DXI�ZHOFKH�:HLVH�XQG�PLW�ZHOFKHU�*HVFKZLQ�

GLJNHLW�VLFK�GLH�.UHDWXUHQ�IRUWEHZHJHQ��'LH�*HVFKZLQGLJNHLW�KDW�I�U�VLH�HLQH�EHVRQGHUH�%HGHXWXQJ�

GHQQ� LQ� GHP�:DVVHUEHFNHQ� KHUUVFKHQ� GLH� KDUWHQ�*HVHW]H� GHV� /HEHQV�� GLH� 6FKQHOOHQ� IUHVVHQ� GLH

/DQJVDPHQ��QHKPHQ�GHUHQ�(QHUJLH�DXI�XQG�HUK|KHQ�GDPLW�LKUH�&KDQFH��OlQJHU�]X�OHEHQ�XQG�VLFK

]X�YHUPHKUHQ��'HU�)RUWSIODQ]XQJVPHFKDQLVPXV� IROJW�GHQ�3ULQ]LSLHQ�GHU�*HQHWLN�� DOVR�GHU�1HX�

NRPELQDWLRQ�YRQ�(LJHQVFKDIWHQ�QDFK�GHQ�5HJHOQ�0HQGHOV�XQG�GHU�+HUVWHOOXQJ�QHXHU�(LJHQVFKDI�

WHQ� GXUFK�GLH�0HFKDQLVPHQ�0XWDWLRQ� XQG�&URVV�2YHU��'LH�%HYRU]XJXQJ� HLQ]HOQHU� ,QGLYLGXHQ� �

QlPOLFK�GHU�VFKQHOOHUHQ���UHDOLVLHUW�HLQH�HLQIDFKH�HYROXWLRQlUH�(QWZLFNOXQJ�GHU�3RSXODWLRQ��'LH�%H�

WUDFKWHU�EH]LHKXQJVZHLVH�%HQXW]HU�GHV�6\VWHPV�N|QQHQ�GLH�.UHDWXUHQ�EHREDFKWHQ��LQGHP�VLH�YRQ

REHQ�LQ�GDV�:DVVHUEHFNHQ�VHKHQ��'DEHL�N|QQHQ�VLH�PLW�LKUHQ�+lQGHQ�LP�:DVVHU�XQG�DQ�GHU�2EHU�

IOlFKH�GXUFK�EHVWLPPWH�*HVWHQ�(LQIOX��DXI�GDV�6\VWHP�QHKPHQ��LQGHP�VLH�GLH�.UHDWXUHQ�IHVWKDOWHQ�

DQORFNHQ�RGHU�YHUMDJHQ�XQG�LKQHQ�DXI�GLHVH�:HLVH�EHLP�-DJHQ�RGHU�)OLHKHQ�]X�+LOIH�NRPPHQ��:LH

DXFK�LQ�DQGHUHQ��lKQOLFKHQ�,QVWDOODWLRQHQ�GHU�EHLGHQ�.�QVWOHU�ZLUG�LQ�GLHVHU�N�QVWOLFKHQ�:HOW�PLW

LQQRYDWLYHQ�� QDW�UOLFKHQ� ,QWHUDNWLRQVIRUPHQ� H[SHULPHQWLHUW� XQG� YHUVXFKW�� GLH�*UHQ]HQ� ]ZLVFKHQ

5HDOHP�XQG�,UUHDOHP�]X�YHUZLVFKHQ���YJO��>620��D@��>620��E@��>)$/��@�

'XUFK�GLH�WHFKQLVFKH�9HUQHW]XQJ�YRQ�5HFKQHUDQODJHQ�LVW�GLH�JOHLFK]HLWLJH�7HLOQDKPH�PHKUHUHU�=X�

VFKDXHU�EH]LHKXQJVZHLVH�$NWHXUH�P|JOLFK��'D�95�YHUVFKLHGHQVWH�KHUN|PPOLFKH�.XQVWIRUPHQ�XQG

0HGLHQ�YHUHLQLJHQ�XQG�HLQH�JOREDOH�9HUQHW]XQJ�UHDOLVLHUHQ�NDQQ��ZLUG�HV�DXFK�K\SHUPHGLDOHV�*HVDPW�

NXQVWZHUN�JHQDQQW��95�DOV�HLJHQVWlQGLJHV�0HGLXP�LVW�JHUDGH�GDEHL��HLQHQ�3ODW]�LQ�GHU�0HGLHQODQG�

VFKDIW�]X�ILQGHQ��LQ�GHU�.XQVW��DEHU�DXFK�LQ�GHU�,QGXVWULH��)RUVFKXQJ�XQG�$XVELOGXQJ�]XU�3UlVHQWD�

WLRQ�YRQ��'�6LPXODWLRQHQ��:HLWHUH�$QZHQGXQJVIHOGHU� ILQGHQ� VLFK� LQ� GHU�8QWHUKDOWXQJVLQGXVWULH�

QlPOLFK� I�U� LQWHUDNWLYH�)LOPH�XQG� 6SLHOH��'LHVH�(QWZLFNOXQJ�ZLUG�ZDKUVFKHLQOLFK� ]X�/DVWHQ� HWD�

EOLHUWHU�(LQ]HOPHGLHQ�ZLH�EHLVSLHOVZHLVH�GHP�)HUQVHKHQ��EHL�GHP�GLH�ZHVHQWOLFKH�,QWHUDNWLRQVIRUP

LP�(LQ��XQG�$XVVFKDOWHQ�YRQ�.DQlOHQ�EHVWHKW��JHVFKHKHQ��ZHVZHJHQ�95�DXFK�GHQ�VRJHQDQQWHQ

6XEVWLWXWLRQVPHGLHQ��Å(UVHW]XQJVPHGLHQ´��]X]XRUGQHQ� LVW� �YJO�� >)$/��@��6������� ,Q�=XNXQIW�ZHU�

GHQ�ZLU� VWDWW�GHVVHQ� DQ�YRUJHJHEHQ�6]HQDULHQ� WHLOQHKPHQ�N|QQHQ�� VHOEHU� DOV�$NWHXU�PLW� DQGHUHQ

$NWHXUHQ�LQWHUDJLHUHQ��'LQJH�YHUlQGHUQ�XQG�GLH�+DQGOXQJ�PLWJHVWDOWHQ�N|QQHQ��'LH�DQGHUHQ�$N�

WHXUH� ZHUGHQ� SURJUDPPJHVWHXHUWH� &KDUDNWHUH� RGHU� PHQVFKOLFKH� 7HLOQHKPHU� VHLQ�� GLH� 6]HQDULHQ

ZHUGHQ�GHU�5HDOLWlW�HQWQRPPHQ�EH]LHKXQJVZHLVH�HQWOHKQW�VHLQ��DEHU�DXFK�Y|OOLJ�QHXH��DEVWUDNWH�XQG

LUUHDOH�(UIDKUXQJHQ�VLQG�GHQNEDU��(V�ZLUG�DOOHV�UHDOLVLHUEDU��ZDV�PDQ�VLFK�QXU�JHQDX�JHQXJ�YRUVWHO�

OHQ�NDQQ��XP�HV� LQ�JODXEKDIWH�6]HQHQ�XPVHW]HQ�]X�N|QQHQ���YJO��5|W]HU� LQ� >5g7��@��=LHOLQVNL� LQ

>5g7��@�



6HLWH��

Å,Q� LKP� ZHUGHQ� VLH� PLW� DQGHUHQ�0HQVFKHQ� RGHU� N�QVWOLFKHQ� /HEHZHVHQ� LQWHUDJLHUHQ�� VLFK� QHXH
,GHQWLWlWHQ�]XOHJHQ�RGHU�NRPPXQLNDWLYH�(UIDKUXQJHQ�PDFKHQ�N|QQHQ��GLH�UHDO�QLFKW�P|JOLFK�Zl�
UHQ�´

�V��5|W]HU�,Q��>5g7��@��6����

(LQHUVHLWV�ZLUG�GLH�5HDOLWlW�PLW�GHP�9LUWXHOOHQ�YHUVFKZLPPHQ��DQGHUHUVHLWV�ZHUGHQ�GLH�0HQVFKHQ

GXUFK�GLH�$XVHLQDQGHUVHW]XQJ�PLW�GHP�9LUWXHOOHQ�HLQ� WLHIHUHV�9HUVWlQGQLV� I�U�XQG�YLHOOHLFKW�DXFK

%HG�UIQLV�QDFK� UHDOHQ�(UOHEQLVVHQ�KDEHQ��'LH�(QWZLFNOXQJ� LP�)UHL]HLWYHUKDOWHQ� LQ�5LFKWXQJ�YRQ

$NWLYLWlWHQ�PLW�HLQHP�KRKHQ�7KULOO�:HUW�ZLH�%XQJHH�-XPSLQJ��([WUHP�5DIWLQJ�XQG�lKQOLFKHP�LVW

EHUHLWV�HLQ�,QGL]�KLHUI�U��YJO��5|W]HU�LQ�>5g7��@���,Q�GLHVHP�=XVDPPHQKDQJ�SRVWXOLHUW�GHU�)UHL]HLW�

IRUVFKHU�2SDVFKRZVNL�GLH�VRJHQDQQWH�(UOHEQLVJHVHOOVFKDIW�

Å'HU�PRGHUQH�0HQVFK�VHKQW�VLFK�QLFKW�PHKU�QDFK�*O�FN��VRQGHU�ZLOO�*O�FN�SDXVHQORV�HUOHEHQ��'LH
(UOHEQLVLQIODWLRQ�DOV�PDVVHQKDIW�LQV]HQLHUWH�,QGLYLGXDOLWlW�LVW�YRUSURJUDPPLHUW�´

�V��>23$��@��6�����

'DV� .RPPXQLNDWLRQVPLWWHO� 95� ELHWHW� VLFK� HEHQVR� DOV� 3ODWWIRUP� ]XP� NRRSHUDWLYHQ� $UEHLWHQ� LQ

5HFKQHUQHW]HQ�ZLH�DOV�DOWHUQDWLYH�%HQXW]XQJVVFKQLWWVWHOOH�DQ��'LHVH�EHLGHQ�$VSHNWH�VROOHQ� LQ�GHQ

IROJHQGHQ�$EVFKQLWWHQ�QlKHU�EHWUDFKWHW�ZHUGHQ��GD�VLH�GHQ�.RQWH[W�I�U�GLHVH�$UEHLW�GDUVWHOOHQ��6LH

ZDUHQ�*HJHQVWDQG� GHV� VWXGHQWLVFKHQ�3URMHNWHV�1HW]9LVLRQ� DQ� GHU�8QLYHUVLWlW� %UHPHQ�� DXV� GHP

VLFK�GDV�7KHPD�I�U�PHLQH�'LSORPDUEHLW�HUJHEHQ�KDW��YJO��>1(7��@��

���� 9LUWXHOOH�*HPHLQVFKDIWHQ

9LUWXHOOH�*HPHLQVFKDIWHQ�JHKHQ�DXV�HLQHU�9HUNQ�SIXQJ�YRQ�0HQVFKOLFKNHLW�XQG�7HFKQRORJLH�KHU�

YRU��&RPSXWHU�XQG�5HFKQHUQHW]H�VWHOOHQ�KLHUEHL�GLH�,QIUDVWUXNWXU�I�U�HLQ�QHXHV�.RPPXQLNDWLRQV�

PHGLXP���&RPSXWHU�PHGLDWHG�&RPPXQLFDWLRQ��&0&����QHEHQ�GHP�7HOHIRQ��GHP�5DGLR�XQG�GHP�)HUQ�

VHKHU� ]XU� 9HUI�JXQJ�� .RPPXQL]LHUHQ� 0HQVFKHQ� PLW� +LOIH� GHU� &0&� DXI� GHU� *UXQGODJH� HLQHU

UlXPOLFKHQ�9RUVWHOOXQJ��ZLUG�GLHVHU�YRUJHVWHOOWH��YLUWXHOOH��5DXP�&\EHUVSDFH�JHQDQQW���YJO��5KHLQJROG

,Q��>)$6��@�

1RYDN�GHILQLHUW�&\EHUVSDFH�DOV�

ÅUlXPOLFKH�9LVXDOLVLHUXQJ�DOOHU�,QIRUPDWLRQHQ�LQ�DOOHQ�JOREDOHQ�LQIRUPDWLRQVYHUDUEHLWHQGHQ�6\VWH�
PHQ�� GLH� GXUFK�9HUELQGXQJHQ� KHXWLJHU� XQG� ]XN�QIWLJHU�1HW]ZHUNH� UHDOLVLHUW� ZLUG� XQG� GLH� HLQH
YROOVWlQGLJH�.RSUlVHQ]�XQG�,QWHUDNWLRQ�YLHOHU�1XW]HU�HUP|JOLFKW�´

�V��1RYDN��0����������,Q��>%(1��@��6�����

7UHIIHQ�PHKUHUH�0HQVFKHQ�KLQUHLFKHQG�UHJHOPl�LJ�LQ�HLQHP�VROFKHQ�5DXP�]XVDPPHQ��ELOGHQ�VLFK

YLUWXHOOH�*HPHLQVFKDIWHQ�DOV�*UXSSHQ�YRQ�0HQVFKHQ��GLH��ZlKUHQG�VLH�VLFK�PLW�:RUWHQ�RGHU�DQGH�



6HLWH���

UHQ�.RPPXQLNDWLRQVIRUPHQ�ZLH�*HVWHQ�YHUVWlQGLJHQ��VR]LDOH�%H]LHKXQJHQ�DXIEDXHQ��,Q�YLUWXHOOHQ

*HPHLQVFKDIWHQ� ZLUG� �EHU� DOOWlJOLFKH� RGHU� IDFKOLFKH� 7KHPHQ� GLVNXWLHUW�� )UHXQGVFKDIWHQ� ZHUGHQ

JHVFKORVVHQ��JHPHLQVDPH�3URMHNWH�ZHUGHQ�GXUFKJHI�KUW�RGHU�5ROOHQVSLHOH�JHVSLHOW��'LH�PHLVWHQ�GHU

]XU�=HLW�H[LVWLHUHQGHQ�YLUWXHOOHQ�*HPHLQVFKDIWHQ�HU]HXJHQ�GLH�UlXPOLFKH�,OOXVLRQ�DXI�GHU�%DVLV�YRQ

7H[WEHVFKUHLEXQJHQ�GHV�DNWXHOOHQ�2UWHV�VRZLH�GHU�0|JOLFKNHLWHQ��DQ�DQGHUH�2UWH�]X�JHODQJHQ��'LH

7HLOQHKPHU�N|QQHQ�GDQQ��EHU�7H[WEHIHKOH�GHQ�2UW�ZHFKVHOQ�XQG�EHNRPPHQ�HQWVSUHFKHQG�HLQH

QHXH�2UWVEHVFKUHLEXQJ�

Market Square [ N E S W ]
   You are standing on the market square, the famous Square of Midgaard.
A large, peculiar looking statue is standing in the middle of the square.
Roads lead in every direction, north to the temple square, south to the
common square, east and westbound is the main street.
A small sword lies here.
A note has been left here.
A Healer is standing here smiling happily.
His eyes shine in a soft blue! 1

2UWH�N|QQHQ�DOV�7UHIISXQNWH�I�U�/HXWH��GLH�]X�EHVWLPPWHQ�7KHPHQ�GLVNXWLHUHQ�ZROOHQ��GLHQHQ��$X�

�HUGHP�ZHUGHQ�PHKUHUH�$UWHQ�YRQ�6SLHOHQ�DQJHERWHQ�� LQVEHVRQGHUH�08'V� �0XOWL�8VHU�'DQJH�

RQV��

Å08'V�VLQG�GLH�$XVJDQJVSXQNWH�XQG�HUVWHQ�,PSOHPHQWDWLRQHQ�GHV�&\EHUVSDFH�´

�V��+DOEDFK�,Q��>)$6��@��6������

,Q� GLHVHQ�$GYHQWXUHV� �$EHQWHXHUVSLHOH�� EHZHJHQ� VLFK� GLH� 6SLHOHU� LQ� HLQHU� WH[WXHOO� EHVFKULHEHQHQ

YLUWXHOOHQ�:HOW��O|VHQ�JHPHLQVDP�RGHU�JHJHQHLQDQGHU�$XIJDEHQ��EHVWHKHQ�$EHQWHXHU�XQG�VDPPHOQ

GDEHL�(UIDKUXQJVSXQNWH��GLH�LKUHU�6SLHOILJXU�PHKU�0DFKW�LQ�)RUP�HLQHU�9HUEHVVHUXQJ�LKUHU�(LJHQ�

VFKDIWHQ�XQG�)HUWLJNHLWHQ�YHUOHLKHQ��'LH�7HLOQHKPHU�N|QQHQ�VLFK��EH]LHKXQJVZHLVH�LKUHU�6SLHOILJXU�

HLQH� 6HOEVWEHVFKUHLEXQJ� KLQ]XI�JHQ�� GLH� GLH� MHZHLOV� DQGHUHQ� 7HLOQHKPHU� DEUXIHQ� N|QQHQ��'XUFK

GLHVH�%HVFKUHLEXQJ��DEHU�DXFK�EHVRQGHUV�GXUFK�9HUKDOWHQ�XQG�*HVSUlFKH��NDQQ�GHU�6SLHOHU�I�U�VHL�

QH�6SLHOILJXU�HLQH�3HUV|QOLFKNHLW�PLW�NRQNUHWHQ�&KDUDNWHUHLJHQVFKDIWHQ�QDFK�VHLQHP�%HOLHEHQ�HQW�

ZLFNHOQ��GLH�LKQ�JHJHQ�EHU�GHQ�DQGHUHQ�7HLOQHKPHUQ�UHSUlVHQWLHUW�

,Q�YLUWXHOOHQ�*HPHLQVFKDIWHQ�WULWW�LQ�GHQ�+LQWHUJUXQG��ZHU�RGHU�ZDV�PDQ�LP�ZLUNOLFKHQ�/HEHQ��LQ

UHDO� OLIH�� LVW� RGHU� EHVLW]W�� GLH� WDWVlFKOLFKHQ� UlXPOLFKHQ�XQG� ]HLWOLFKHQ�*HJHEHQKHLWHQ� YHUOLHUHQ� DQ

%HGHXWXQJ��GD�VROFKH�*HPHLQVFKDIWHQ�EHL�HLQHU�JOREDOHQ�9HUQHW]XQJ�DXV�0HQVFKHQ��DXV�DOOHU�:HOW

EHVWHKHQ�N|QQHQ��+HUYRUJHUXIHQ�GXUFK�GHQ�ZHOWZHLW�UDSLGHQ�$QVWLHJ�YRQ�0HQVFKHQ�PLW�1HW]]X�

JDQJ�ZLUG�GHU�8PJDQJ� LQ�XQG�PLW�YLUWXHOOHQ�*HPHLQVFKDIWHQ� VRZLH�GLH� ,PSOLNDWLRQHQ�GHU�GDPLW

YHUEXQGHQHQ�VR]LDOHQ�9HUlQGHUXQJHQ�DQ�%HGHXWXQJ�JHZLQQHQ��6FKRQ�KHXWH�YHUODJHUQ�YLHOH�0HQ�

������������������������������������������������
� $XV GHP 08' GHU 8QLYHUVLWlW %UHPHQ Å5HDOPV RI 0DJLF´� E���LQIRUPDWLN�XQL�EUHPHQ�GH� 3RUW �����

� DOOHUGLQJV QXU VROFKH PLW &RPSXWHU XQG 1HW]DQVFKOX��



6HLWH���

VFKHQ�7HLOH� LKUHV�|IIHQWOLFKHQ�/HEHQV� LQ�'DWHQQHW]H�� WUHIIHQ�GRUW�)UHXQGH��GLVNXWLHUHQ��EHVXFKHQ

LKUH�%DQN�RGHU�0XVHHQ��JHKHQ� LKUHP�%HUXI�QDFK��NDXIHQ�HLQ�RGHU� UHFKHUFKLHUHQ� LQ�%LEOLRWKHNHQ�

'XUFK�GLH�VFKQHOO�DQVWHLJHQGH�=DKO�GHU�1XW]HU�XQG�GLH�YHUPHKUWH�1XW]XQJVGDXHU�ZHUGHQ�DXV�*H�

PHLQVFKDIWHQ�*HVHOOVFKDIWHQ�HQWVWHKHQ��GLH�QHXDUWLJH�5HJHOQ�GHV�=XVDPPHQOHEHQV�HUIRUGHUQ��1HX�

DUWLJ�GHVZHJHQ��ZHLO�GLH�%�UJHU�EHOLHELJ��EHU�GHQ�*OREXV�KLQZHJ�YHUWHLOW�OHEHQ�N|QQHQ��VLFK�PHLVW

QLHPDOV�SHUV|QOLFK��LQ�UHDO�OLIH��NHQQHQOHUQHQ�XQG���EHL�%HGDUI���LKUH�ZDKUH�,GHQWLWlW�JHKHLPKDOWHQ

N|QQHQ���YJO��>)$6��@��>/2(��@��>*,%��@�

$QJHVLFKWV�GHU�LPPHU�VFKQHOOHU�ZHUGHQGHQ�5HFKQHUQHW]H�XQG�&RPSXWHU�PLW��'�%HVFKOHXQLJXQJ�

GLH�PHKU�XQG�PHKU�DXFK�1XW]HUQ�RKQH�%HUHLWVFKDIW�]XP�(LQWLSSHQ�YRQ�%HIHKOHQ�]XU�9HUI�JXQJ

VWHKHQ��ZHUGHQ�LQ�=XNXQIW�GLH�KHXWH�QRFK�YRUKHUUVFKHQGHQ�WH[WEDVLHUWHQ�YLUWXHOOHQ�:HOWHQ�GXUFK

VROFKH�PLW�LQWXLWLY�EHGLHQEDUHQ�%HQXW]XQJVVFKQLWWVWHOOHQ�HUVHW]W�ZHUGHQ��GLH�HLQ�1DYLJLHUHQ�LQ�GUHL�

GLPHQVLRQDOHQ��LPPHUVLYHQ�:HOWHQ�LQ�(FKW]HLW�HUODXEHQ�

���� 0HWDSKHUQ

*UDSKLVFKH� %HQXW]XQJVVFKQLWWVWHOOHQ� EDVLHUHQ� PHLVW� DXI� GHU� VRJHQDQQWHQ� 6FKUHLEWLVFK�� RGHU

'HVNWRS�0HWDSKHU��ZREHL�DXI�GHP�'HVNWRS�2EMHNWH�ZLH�3DSLHUNRUE�RGHU�2UGQHU�YHUVDPPHOW�VLQG�

GHUHQ�(LJHQVFKDIWHQ�GLUHNW�PDQLSXOLHUW�ZHUGHQ��'DJHJHQ� OLHJHQ�95�6\VWHPHQ�5DXP�XQG�=HLW�DOV

0HWDSKHUQ�]XJUXQGH��5lXPOLFKH�7LHIH�LVW�EHL�GHU�*HVWDOWXQJ�YRQ�%HQXW]XQJVVFKQLWWVWHOOHQ�YRU�DO�

OHP�GHVZHJHQ�Q�W]OLFK��ZHLO�VLFK�PLW�LKUHU�+LOIH�HLQH�JU|�HUH�=DKO�YRQ�2EMHNWHQ�DXI�JOHLFKHU�)OlFKH

�EHUVLFKWOLFK�XQWHUEULQJHQ�Ol�W��'LHVHU�(IIHNW�HQWVWHKW�GDGXUFK��GD��VLFK��EHUODSSHQGH�RGHU��EHU�

VFKQHLGHQGH�2EMHNWH� VXEMHNWLY� WURW]GHP�VR� HUVFKHLQHQ�� DOV�ZlUHQ� VLH� YROOVWlQGLJ�SUlVHQW�� ,Q�95�

6\VWHPHQ�HUJLEW�VLFK�]XVlW]OLFK�GLH�0|JOLFKNHLW��XP�2EMHNWH��GLH�JHUDGH�GLH�6LFKW�YHUGHFNHQ��KHU�

XP]XQDYLJLHUHQ��GDPLW�PDQ�2EMHNWH�LP�+LQWHUJUXQG�RGHU�DP�5DQGH�QlKHU�EHWUDFKWHQ�NDQQ��'D�EHL

95�6\VWHPHQ�GHU�%HQXW]HU�GLUHNW� LQ�HLQHU�DXI� LKQ�ZLUNHQGHQ�6]HQH�KDQGHOW�XQG�QLFKW�QXU�EHRE�

DFKWHQG�DQ�HLQHP�*HJHQVWDQG�KDQWLHUW��LVW�GHU�HQWGHFNHQGH�&KDUDNWHU�GHV�2SHULHUHQV�VWlUNHU�DXV�

JHSUlJW���YJO��>(%(��@��6���II�XQG�6���������

,P�EHVRQGHUHQ�HLJQHQ�VLFK�95�6\VWHPH�DOV�3ODWWIRUP�I�U�NRRSHUDWLYHV�$UEHLWHQ��GD�GLH�$NWLRQHQ

GHU�DQGHUHQ�7HLOQHKPHU�ÅOLYH´�PLWYHUIROJW�ZHUGHQ�N|QQHQ�� ,Q�GLHVHP�=XVDPPHQKDQJ�ELHWHW�95

HLQ� LQWXLWLY�EHGLHQEDUHV�*HU�VW� I�U�YHUVFKLHGHQH�.RPPXQLNDWLRQVIRUPHQ�XQG� I�U�GHQ�$XVWDXVFK

VRZLH�GDV�JHPHLQVDPH�%HDUEHLWHQ�YRQ�'RNXPHQWHQ��'LH�UHDOH�UlXPOLFKH�(QWIHUQXQJ�GHU�3URMHNW�

WHLOQHKPHU�WULWW�GDEHL�]XJXQVWHQ�GHU�*HVFKZLQGLJNHLW�GHU�1HW]ZHUNYHUELQGXQJ�LQ�GHQ�+LQWHUJUXQG�

�YJO��>1(7��@�



6HLWH���

��0RGHOOH�PHQVFKOLFKHU�9HUKDOWHQVVWHXHUXQJ

:LOO�PDQ�N�QVWOLFKH�$NWHXUH�LQ�YLUWXHOOHQ�:HOWHQ�PLW�HLQHP�9HUKDOWHQ�DXVVWDWWHQ��GDV�YRP�6WDQG�

SXQNW�PHQVFKOLFKHU�%HWUDFKWHU�DXV�JODXEKDIW�HUVFKHLQW��VR�LVW�HV�DQJHEUDFKW��YHUKDOWHQVSV\FKRORJL�

VFKH�0RGHOODQVlW]H�]XP�9HUKDOWHQ�GHV�0HQVFKHQ�VHOEVW�LQ�GLH�8QWHUVXFKXQJHQ�GLHVHU�$UEHLW�HLQ�

]XEH]LHKHQ��'LH�GRUW�YHUZHQGHWHQ�(UNOlUXQJVPRGHOOH�ILQGHQ�QLFKW�DXI�QHXURQDOHU�(EHQH�VWDWW��VRQ�

GHUQ� DEVWUDKLHUHQ�YRQ�GHQ�(LQ]HOKHLWHQ�GHU�6SHLFKHUXQJ�YRQ�:LVVHQ� XQG�)HUWLJNHLWHQ� VRZLH� GHU

NRQNUHWHQ�.RQWUROOH� �EHU�0XVNHOQ�� ,Q� GHQ� EHLGHQ� IROJHQGHQ�$EVFKQLWWHQ� �EHU�PRWRULVFKH� 3UR�

JUDPPH�XQG�GLH�6FKHPDWKHRULH�ZHUGHQ�]ZHL�ZHLW�YHUEUHLWHWH�.RQ]HSWH�YRUJHVWHOOW��GLH�,GHHQ�EHL

GHU�6WHXHUXQJ�DXWRPDWLVLHUWHU�&KDUDNWHUH�OLHIHUQ�N|QQHQ�

���� 0RWRULVFKH�3URJUDPPH

,Q�GHU� HLQVFKOlJLJHQ�'LVNXVVLRQ��EHU�GLH�+HUVWHOOXQJ� YRQ�%HZHJXQJHQ�EHLP�0HQVFKHQ�KHUUVFKW

KHXWH�GLH�0HLQXQJ�YRU��GD��YRU�GHU�%HZHJXQJ�VHOEVW�HLQH�$UW�3URJUDPP�]XVDPPHQJHVWHOOW�ZLUG�

GDV�GHQ�%HZHJXQJVDEODXI�HLQHV� OlQJHUHQ�=HLWUDXPHV�YRUJLEW��)�U�GLHVH�7KHVH�VSUHFKHQ�YRU�DOOHP

9HUVXFKH��GLH�EHOHJHQ��GD��NRRUGLQLHUWHV�9HUKDOWHQ� DXFK�GDQQ�P|JOLFK� LVW��ZHQQ�GLH� VHQVRULVFKH

5�FNPHOGXQJ�JHVW|UW�LVW��$X�HUGHP�KDW�VLFK�DXV�5HDNWLRQV]HLW�0HVVXQJHQ�HLQH�V\VWHPDWLVFKH�$E�

KlQJLJNHLW� GHU� /DWHQ]]HLW� ]ZLVFKHQ� HLQHU� %HZHJXQJVDXIIRUGHUXQJ� XQG� VHLQHU�'XUFKI�KUXQJ� YRQ

GHU�$UW�GHU�%HZHJXQJ�HUJHEHQ��ZRUDXV�PDQ�IROJHUW��GD��GHU�NRPSOHWWH�%HZHJXQJVDEODXI�YRU�GHU

$XVI�KUXQJ� �� MHGHQIDOOV� LQ� HLQHP� JHZLVVHQ� 5DKPHQ� �� YRUSURJUDPPLHUW� ZLUG�� 6ROFKH�PRWRULVFKH

3URJUDPPH�HQWKDOWHQ�.RPPDQGRV��EHU�VSH]LILVFKH�0XVNHOEHZHJXQJHQ��DEHU�DXFK�3OlQH�DXI�DE�

VWUDNWHUHU�(EHQH�ZLH� GLH� UlXPOLFK�]HLWOLFKH�&KDUDNWHULVWLN� YRQ�%HZHJXQJHQ� XQDEKlQJLJ� YRQ� GHQ

EHWHLOLJWHQ�0XVNHOJUXSSHQ�

0RWRULVFKH�3URJUDPPH�N|QQHQ�DXV�LQ�GHU�9HUJDQJHQKHLW�JH�EWHQ�)HUWLJNHLWHQ�JHZRQQHQ�RGHU�QHX

]XVDPPHQJHVWHOOW�ZHUGHQ��)HUWLJNHLWHQ� VLQG� LQ�GLHVHP�6LQQH�3URJUDPPH��GLH� VLFK�EHZlKUW�KDEHQ

XQG� LP�*HGlFKWQLV� JHVSHLFKHUW� ZHUGHQ�� XP� VLH� LQ� =XNXQIW� VFKQHOOHU� ]XU� 9HUI�JXQJ� ]X� VWHOOHQ�

'XUFK�hEHQ�N|QQHQ�EHVWLPPWH�%HZHJXQJVNODVVHQ�PLW�YDULDEOHQ�$QWHLOHQ�DEVWUDKLHUW�ZHUGHQ��GLH

PLW�NRQNUHWHQ�3DUDPHWHUQ�EHOHJEDU�VLQG��,QZLHZHLW�GLHVH�$EVWUDNWLRQ�VWDWWILQGHQ�NDQQ��KlQJW�LQVEH�

VRQGHUH�YRP�DQJHZHQGHWHQ�/HUQYHUIDKUHQ�XQG��DXIZDQG�DE��0RWRULVFKH�3DUDPHWHU�VLQG�]XP�%HL�

VSLHO�.UDIW��6FKQHOOLJNHLW��5LFKWXQJ�RGHU�UlXPOLFKH�$XVGHKQXQJ�HLQHU�%HZHJXQJ�



6HLWH���

9HUVXFKH�KDEHQ�HEHQIDOOV�QDKHJHOHJW��GD��PRWRULVFKH�3URJUDPPH�KLHUDUFKLVFK�VWUXNWXULHUW�YRUOLH�

JHQ��$Q�GHU�6SLW]H�GHU�+LHUDUFKLH�EHILQGHQ� VLFK�GLH� VRJHQDQQWHQ� JHQHUDOLVLHUWHQ�3URJUDPPH�� GLH� GHQ

%HZHJXQJVDEODXI�DXI�HLQHU�JUREHQ��YRQ�0XVNHONRPPDQGRV�DEVWUDKLHUWHQ�(EHQH�YRUJHEHQ��DXI�GHU

XQWHUVWHQ�6WXIH�EHILQGHQ�VLFK�NRQNUHWH�$QZHLVXQJHQ�I�U�0XVNHONRQWUDNWLRQHQ��'LH�$UW�GHU�+LHUDU�

FKLHELOGXQJ� ZLUG� GXUFK� GDV� /HUQYHUIDKUHQ� EHVWLPPW�� 'LH� 6WUXNWXULHUXQJ� GHU� PRWRULVFKHQ� 3UR�

JUDPPH�DXI�GLH�EHVFKULHEHQH�:HLVH�EHZLUNW�HLQH�VLJQLILNDQWH�6SHLFKHUHUVSDUQLV�XQG�HLQH�6LFKHUXQJ

GHU�.RQVLVWHQ]�GHV�PRWRULVFKHQ�9HUKDOWHQV���YJO��>=,(��@�6�����������>1(8��@�6���������>35,��@�

>6&+��@�6����������

���� 'LH�6FKHPDWKHRULH

'LH�6FKHPDWKHRULH��YRQ�5��$��6FKPLGW��������YHUVXFKW�]X�HUNOlUHQ��ZLH�0HFKDQLVPHQ�GHU�9HUKDO�

WHQVVWHXHUXQJ�UHSUlVHQWLHUW�XQG�JHOHUQW�ZHUGHQ��VR�GD��GLHVH�DXFK�XQWHU�YHUlQGHUWHQ�%HGLQJXQJHQ

HUIROJUHLFK�DQJHZHQGHW�ZHUGHQ�N|QQHQ��'DV�.RQ]HSW�GHV�PRWRULVFKHQ�3URJUDPPHV�ZLUG�GDEHL� LQ�HLQ

XPIDVVHQGHV�0RGHOO�]XU�9HUKDOWHQVVWHXHUXQJ�LQWHJULHUW�XQG�XP�hEHUOHJXQJHQ�]XU�+DQGOXQJVDXV�

ZDKO�XQG�$GDSWLRQ�HUZHLWHUW�

Å(LQ�6FKHPD� LVW� GDV�&KDUDNWHULVWLNXP� HLQHU� 3RSXODWLRQ� YRQ�2EMHNWHQ� XQG� EHVWHKW� DXV� HLQHP
6DW]�YRQ�5(*(/1��GLH�DOV�$QZHLVXQJHQ�I�U�GLH�(U]HXJXQJ�HLQHV�3URWRW\SHQ�GLHVHU�3RSXODWLRQ
�GHP�.RQ]HSW��GLHQHQ�´

�V��>(9$��@��6�����

0HQVFKHQ� HQWZLFNHOQ� GXUFK� hEXQJ� 5HJHOQ� �6FKHPDWD�� �EHU� LKU� HLJHQHV� 9HUKDOWHQ�� (LQ� VROFKHV

6FKHPD�HQWKlOW�GLH�(UJHEQLVVH�XQG�3DUDPHWHU�DOOHU�YRUDQJHJDQJHQHQ�$XVI�KUXQJHQ�GLHVHV�6FKHPDV

�:HOFKH�3DUDPHWHU�KDEHQ�]X�ZHOFKHQ�.RQVHTXHQ]HQ�JHI�KUW"�:XUGH�GDV�=LHO�HUUHLFKW"���VR�GD��LP

HUQHXWHQ�$QZHQGXQJVIDOO�GLHVHV�:LVVHQ��EHU�YHUJDQJHQH�6LWXDWLRQHQ�]XU�:DKO�GHU�3DUDPHWHU�KHU�

DQJH]RJHQ�ZHUGHQ�NDQQ�

*HOHUQWH�9HUKDOWHQVDNWH�N|QQHQ�DXFK�XQWHU�QHXHQ�%HGLQJXQJHQ� DXVJHI�KUW�ZHUGHQ�� DOVR�PX��HV

0HFKDQLVPHQ�JHEHQ��GLH�YHUDOOJHPHLQHUEDUH�5HODWLRQHQ�EH]LHKXQJVZHLVH�.RQ]HSWH�H[WUDKLHUHQ�XQG

9HUKDOWHQVDNWH�DQ�GLH�DNWXHOOH�6LWXDWLRQ�DQSDVVHQ��'LH�9HUKDOWHQVDNWH�VLQG�LQ�IOH[LEOHQ��JHQHUDOLVLHU�

WHQ� 9HUKDOWHQVVFKHPDWD� JHVSHLFKHUW�� GLH� YRQ� GHQ� .RQWUROOPHFKDQLVPHQ� JHHLJQHW� SDUDPHWULVLHUW

ZHUGHQ��.|QQHQ�DQKDQG�EHVWHKHQGHU�6FKHPDWD�QLFKW�GLH�JHZ�QVFKWHQ�(UJHEQLVVH�HU]LHOW�ZHUGHQ�

VR�ZHUGHQ�6XEVFKHPDWD��DOVR�9DULDWLRQHQ�YRUKDQGHQHU�6FKHPDWD��PLW� VSH]LILVFKHQ�(LJHQVFKDIWHQ

KHUJHVWHOOW�

0RWRULVFKH�+DQGOXQJVVFKHPDWD�HQWKDOWHQ�IROJHQGH�,QIRUPDWLRQHQ�



6HLWH���

• $QIDQJVEHGLQJXQJHQ

• +DQGOXQJVVSH]LILNDWLRQHQ�I�U�GDV�PRWRULVFKH�3URJUDPP

• 6HQVRULVFKH�.RQVHTXHQ]HQ�HU]HXJWHU�%HZHJXQJHQ

• (UJHEQLVVH�GHU�+DQGOXQJVDXVI�KUXQJ

�YJO��>6&+��@��6������X����������XQG�>6&+��@�

������ $QIDQJVEHGLQJXQJHQ

1DFK�MHGHU�+DQGOXQJ�ZHUGHQ�GLH�$QIDQJVEHGLQJXQJHQ��GLH�]XU�3ODQXQJ�YHUZHQGHW�ZRUGHQ�ZDUHQ�

JHVSHLFKHUW��'LHV� VLQG� ,QIRUPDWLRQHQ��EHU�GHQ�$QIDQJV]XVWDQG�GHV�0XVNHOV\VWHPV�XQG�GHU�8P�

ZHOW��]XP�%HLVSLHO�3RVLWLRQ�GHU�.|USHUWHLOH�XQG�GHV�.|USHUV�LP�5DXP�VRZLH�YLVXHOOH�XQG�DXGLWLYH

,QIRUPDWLRQ��EHU�GHQ�=XVWDQG�GHU�8PZHOW��'LH�JHVSHLFKHUWHQ�$XVJDQJVEHGLQJXQJHQ�N|QQHQ�EHL

HLQHU�HUQHXWHQ�+DQGOXQJVSODQXQJ�ZLHGHUYHUZHQGHW�ZHUGHQ�� LQGHP�VLH� LQ�5HODWLRQ� ]X�GHQ� MHZHLOV

HUUHLFKWHQ�5HVXOWDWHQ�JHVHW]W�ZHUGHQ���YJO��>6&+��@��6�����

������ +DQGOXQJVVSH]LILNDWLRQ

'LH�+DQGOXQJ�VHOEVW�EHVWHKW�LQ�GHU�$XVI�KUXQJ�HLQHV�PRWRULVFKHQ�3URJUDPPHV�I�U�GLH�+HUVWHOOXQJ

YRQ�0XVNHONRPPDQGRV��'LHVH� 3URJUDPPH� N|QQHQ� GXUFK�9DULDWLRQ� YRQ�3DUDPHWHUQ�PRGLIL]LHUW

ZHUGHQ�� 5HDNWLRQV]HLW�9HUVXFKH� KDEHQ� HUJHEHQ�� GD�� DOOH� %HZHJXQJVSDUDPHWHU� HLQHU� +DQGOXQJ

VFKRQ�LQ�GHU�3ODQXQJVSKDVH�GLHVHU�+DQGOXQJ�VSH]LIL]LHUW�ZHUGHQ�XQG�GHU�%HZHJXQJVDEODXI�GDPLW

ZHLWHVWJHKHQG�IHVWJHOHJW�ZLUG���YJO��>6&+��@��6�����



6HLWH���

������ 6HQVRULVFKH�.RQVHTXHQ]HQ

:lKUHQG�XQG�QDFK�GHU�+DQGOXQJ�ZHUGHQ�5�FNNRSSOXQJVUHL]H�DXV�GHU�8PZHOW�VRZLH�YRQ�GHU�%H�

ZHJXQJ�VHOEVW�KHUJHVWHOOWH� VHQVRULVFKH� ,QIRUPDWLRQHQ�JHVDPPHOW�XQG� DEJHVSHLFKHUW��'LHVH�'DWHQ

ZHUGHQ� EHQ|WLJW�� XP� ]X� EHZHUWHQ�� RE� GDV� DQJHVWUHEWH� 5HVXOWDW� ZLUNOLFK� HUUHLFKW� ZXUGH�� �YJO�

>6&+��@��6�����

������ (UJHEQLVVH�GHU�+DQGOXQJVDXVI�KUXQJ

1DFK�$EVFKOX��HLQHU�+DQGOXQJ�ZHUGHQ�GLH�JHVDPPHOWHQ�VHQVRULVFKHQ�.RQVHTXHQ]HQ�LQ�.HQQWQLV

GHV�5HVXOWDWHV�LQ�%H]XJ�]XP�XUVSU�QJOLFK�EHDEVLFKWLJWHQ�(UJHEQLV�JHVHW]W��'DEHL�LVW�GLH�*HQDXLJ�

NHLW� GHU� (UJHEQLVLQIRUPDWLRQ� GLUHNW� DEKlQJLJ� YRQ� GHU� )�OOH� GHU� 5�FNNRSSOXQJVLQIRUPDWLRQ�� %HL

IHKOHQGHP� )HHGEDFN� NDQQ� NHLQH� (UJHEQLVLQIRUPDWLRQ� HUPLWWHOW� XQG� DEJHVSHLFKHUW� ZHUGHQ�� IDOOV

QLFKW�GDV�(UJHEQLV�GHU�+DQGOXQJ�VFKRQ�YRQ�YRUQKHUHLQ�YRUKHUVHKEDU�LVW���YJO��>6&+��@��6�����

������ 6FKHPDELOGXQJ

:HUGHQ�PHKUHUH�%HZHJXQJHQ�GHV�JOHLFKHQ�7\SV�JHPDFKW��N|QQHQ�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�$Q�

IDQJVEHGLQJXQJHQ��GHU�+DQGOXQJ��GHU�:DKUQHKPXQJ�XQG�GHP�(UJHEQLV� DEVWUDKLHUW�ZHUGHQ��'LH

6WlUNH�GLHVHU�%H]LHKXQJHQ�HUK|KW� VLFK�GXUFK� MHGH�%HZHJXQJ�GHVVHOEHQ�7\SV��'LHVH�%H]LHKXQJHQ

I�U�HLQHQ�EHVWLPPWHQ�%HZHJXQJVW\SHQ�GHILQLHUHQ�HLQ�6FKHPD�

'LH�%H]LHKXQJ��GLH�DXFK�(ULQQHUXQJVVFKHPD�RGHU�5HFDOOVFKHPD�JHQDQQW�ZLUG��VRUJW�GDEHL�I�U�GLH

=XRUGQXQJ��XQWHU�ZHOFKHQ�%HGLQJXQJHQ�ZHOFKH�3DUDPHWHU�VSH]LIL]LHUW�ZHUGHQ�P�VVHQ��XP�HLQ�EH�

VWLPPWHV�=LHO�]X�HUUHLFKHQ��'DV�:LHGHUHUNHQQXQJVVFKHPD��5HFRJQLWLRQVFKHPD��HQWKlOW�GLH�5HODWL�

RQ� ]ZLVFKHQ�GHQ�SURSULR]HSWLY� XQG� H[WHUR]HSWLY� HUOHEWHQ�:DKUQHKPXQJHQ�XQG� GHP�(UIROJ� GHU

$QZHQGXQJ��-H�YLHOIlOWLJHU�GLH�hEXQJVVLWXDWLRQHQ��XP�VR�HIIHNWLYHU�ZLUG�GDV�6FKHPD�JHOHUQW��:lK�

UHQG�GHU�GDEHL�DEODXIHQGHQ�$EVWUDNWLRQ�ZLUG�IHVWJHOHJW�� LQZLHZHLW�GLH�%HZHJXQJ�EH]LHKXQJVZHLVH

GDV�PRWRULVFKH�3URJUDPP�GXUFK�3DUDPHWHU�YDULLHUW�ZHUGHQ�NDQQ���YJO��>6&+��@��6��������



6HLWH���

$EELOGXQJ �� (ULQQHUXQJV� XQG :LHGHUHUNHQQXQJV�6FKHPD

�YJO� >6&+��@� 6� ���

������ +HUVWHOOXQJ�YRQ�%HZHJXQJHQ

,VW� I�U� HLQHQ� DXV]XI�KUHQGHQ�%HZHJXQJVW\S� VFKRQ� HLQ� 6FKHPD� YRUKDQGHQ��ZLUG� DQKDQG� GHV� JH�

Z�QVFKWHQ�(UJHEQLVVHV��GHU�DNWXHOOHQ�$QIDQJVEHGLQJXQJHQ�XQG�GHP�(ULQQHUXQJVVFKHPD�HUPLWWHOW�

ZHOFKHU�3DUDPHWHU�ZLH�]X�VSH]LIL]LHUHQ�LVW��XP�GDV�JHZ�QVFKWH�(UJHEQLV�]X�HU]LHOHQ��'DEHL�PX��]XU

HUIROJUHLFKHQ�%HZHJXQJVKHUVWHOOXQJ�GLH� NRQNUHW� YRUOLHJHQGH�.RPELQDWLRQ�YRQ�JHZ�QVFKWHP�(U�

JHEQLV�XQG�$QIDQJVEHGLQJXQJHQ�YRUKHU�QRFK�QLFKW�JH�EW�ZRUGHQ�VHLQ��GD�GDV�(ULQQHUXQJVVFKHPD

DXI� GHU� *UXQGODJH� IU�KHUHU� HUIROJUHLFKHU� 3DUDPHWHUVSH]LILNDWLRQHQ� HLQH� ,QWHUSRODWLRQ� KHUVWHOOHQ

NDQQ��$XI�GLHVH�$UW�XQG�:HLVH�NDQQ�GDV�HUOHUQWH�6FKHPD�DXI�LPPHU�QHXH�6LWXDWLRQHQ�DQJHZHQGHW

ZHUGHQ� XQG� ]X� QHXDUWLJHQ� %HZHJXQJHQ� EH]LHKXQJVZHLVH� DOOJHPHLQ� +DQGOXQJHQ� I�KUHQ�� �YJO�

>6&+��@��6�����X��������



6HLWH���

������ 5�FNNRSSOXQJ

:lKUHQG�GHU�3ODQXQJ�HLQHU�+DQGOXQJ�ZLUG�JOHLFK]HLWLJ�HUPLWWHOW��ZHOFKH�VHQVRULVFKHQ�.RQVHTXHQ�

]HQ�EHL�$XVI�KUXQJ�GHU�+DQGOXQJ�]X�HUZDUWHQ�VLQG��*UXQGODJH�KLHUI�U�VLQG�IU�KHU�HUOHEWH�VHQVRUL�

VFKH�.RQVHTXHQ]HQ� LQ�%H]LHKXQJ�PLW� GHQ� GD]XJHK|ULJHQ�$XVJDQJVEHGLQJXQJHQ� XQG� GHP� DQJH�

VWUHEWHQ�5HVXOWDW��0DQ�XQWHUVFKHLGHW�GLH�SURSULR]HSWLYH�XQG�H[WHUR]HSWLYH�VHQVRULVFKH�5�FNNRSS�

OXQJ�� GLH� SURSULR]HSWLYH� LVW� GLH�:DKUQHKPXQJ� GHU� N|USHUHLJHQHQ�1HUYHQ]HOOHQ� LQ�0XVNHOQ� XQG

*HOHQNHQ��GLH�H[WHUR]HSWLYH�EH]LHKW�VLFK�DXI�5HL]H�GHU�6LQQH��YLVXHOOH��DXGLWLYH��DXV�GHU�8PJHEXQJ�

'XUFK�GHQ�9HUJOHLFK�YRQ�DQWL]LSLHUWHU�XQG�WDWVlFKOLFKHU�:DKUQHKPXQJ�N|QQHQ�ZlKUHQG�XQG�QDFK

%HZHJXQJHQ�)HKOHU� EHVWLPPW�ZHUGHQ��'LH�(LQEH]LHKXQJ� YRQ�)HKOHUU�FNNRSSOXQJ� NDQQ� JHQXW]W

ZHUGHQ��XP�EHVWHKHQGH�6FKHPDWD�]X�YHUEHVVHUQ�XQG�VR�GLH�*HQDXLJNHLW�YRQ�%HZHJXQJHQ�]X�HUK|�

KHQ� RGHU� XP�QHXH� 6FKHPDWD� DXV]XSUlJHQ��0LW� ]XQHKPHQGHP�/HUQIRUWVFKULWW� YHUULQJHUW� VLFK� GLH

%HGHXWXQJ�GHU�5�FNNRSSOXQJ���YJO��>6&+��@��6��������X��������

Å'LH�127:(1',*.(,7�SHULSKHUHQ�)HHGEDFNV�NDQQ�DOV�XPJHNHKUW� SURSRUWLRQDO�]XU�)l�
KLJNHLW�GHV�=16��EHWUDFKWHW�ZHUGHQ��MHGHQ�ZLFKWLJHQ�$VSHNW�GHU�NRPPHQGHQ�%HZHJXQJHQ�YRUDXV�
VFKDXHQG�]X�EHVWLPPHQ�´

�V��0DF1HLODJH��0DF1HLODJH���������]LW��Q���>6&+��@��6�����

������������������������������������������������
� $QPHUNXQJ GHV $XWRUV� =16 I�U =HQWUDOHV 1HUYHQV\VWHP



6HLWH���

������ =XVDPPHQIDVVHQGHV�0RGHOO

=XVDPPHQIDVVHQG�HUJLEW�VLFK�IROJHQGHV�0RGHOO�I�U�GLH�6FKHPDWKHRULH�

$EELOGXQJ �� 6FKHPDWKHRULH

6FKDXELOG ]XU 6FKHPDWKHRULH IUHL QDFK >+2)��@� 6� ����



6HLWH���

��.RPSOH[H�$QLPDWLRQ�YRQ��'�2EMHNWHQ

,Q�GLHVHP�$EVFKQLWW�VROOHQ�YHUVFKLHGHQH��EHNDQQWH�$QVlW]H�]XU��'�&RPSXWHUDQLPDWLRQ�EHKDQGHOW

ZHUGHQ��'LH�5HSUlVHQWDWLRQVIRUPHQ�GHU�%HZHJXQJVDEOlXIH�UHLFKHQ�GDEHL�YRQ�NRPSOHWW�.H\IUDPH��

EH]RJHQHQ�6SH]LILNDWLRQHQ�ELV� ]X�|NRQRPLVFKHUHQ�� V\PEROLVFKHQ�%HVFKUHLEXQJHQ��:HOFKH�GLHVHU

5HSUlVHQWDWLRQVIRUPHQ�JHZlKOW�ZHUGHQ�VROOWH��KlQJW�LP�:HVHQWOLFKHQ�GDYRQ�DE��RE�GLH�$QLPDWLRQ

LP�YRUDXV�SODQEDU�LVW�RGHU�RE�VLH�VLFK�HUVW�]XU�/DXI]HLW�DOV�(UJHEQLV�HLQHU�6LPXODWLRQ�XQG�RGHU�%H�

QXW]HUHLQJDEH�HUJLEW��'LH�LP�IROJHQGHQ�YRUJHVWHOOWHQ�7HFKQLNHQ�VLQG�GDEHL�JUXQGVlW]OLFKH�,GHHQ��GLH

LQ�NRQNUHWHQ�$QZHQGXQJHQ�RIW�LQ�.RPELQDWLRQHQ�DXIWUHWHQ���YJO��>:$7��@��6�����������>)2/��@�

6�����������

���� +LHUDUFKLHELOGXQJ

$QLPDWLRQHQ�VLQG�LQ�GHU�5HJHO�VHKU�NRPSOH[H�%HZHJXQJHQ�YRQ�HEHQIDOOV�VHKU�NRPSOH[HQ�2EMHN�

WHQ��(LQ�2EMHNW�PLW� VHFKV�%HZHJXQJV�)UHLKHLWVJUDGHQ� �'2)�I�U�'HJUHHV�RI�)UHHGRP���EHU� I�QI

6HNXQGHQ�EHL����%LOGHUQ�SUR�6HNXQGH�]X�DQLPLHUHQ��EHGHXWHW�]XP�%HLVSLHO�������=DKOHQ�DQJHEHQ

]X�P�VVHQ��8P�GLHVHP�$XIZDQG�]X�HQWJHKHQ��LVW�HV�HUIRUGHUOLFK��$QLPDWLRQVV\VWHPH�PLW�0HFKD�

QLVPHQ�]XU�+LHUDUFKLHELOGXQJ�DXV]XVWDWWHQ��-HGH�+LHUDUFKLHHEHQH�ELOGHW�HLQHQ�SDUDPHWULVLHUWHQ�,Q�

SXW�DXI�HLQHQ�SDUDPHWULVLHUWHQ�2XWSXW�DE��GHU�ZLHGHUXP�DOV�,QSXW�I�U�GLH�GDUXQWHUOLHJHQGH�(EHQH

JLOW��$XI�GHU�XQWHUVWHQ�(EHQH�H[LVWLHUHQ�QXU�QRFK�GLH�3ULPLWLYHQ��GLH�GLUHNW�GHP�5HQGHUHU��0RGXO

]XU�JUDSKLVFKHQ�$XVJDEH���EHUJHEHQ�ZHUGHQ�N|QQHQ��'XUFK�GLH�+LHUDUFKLHELOGXQJ�N|QQHQ�%HZH�

JXQJVDEOlXIH�DXI�EHOLHELJ�DEVWUDNWHP�1LYHDX�VSH]LIL]LHUW�ZHUGHQ��XQG�GHU�&RPSXWHU��EHUQLPPW�GLH

hEHUVHW]XQJ�LQ�3ULPLWLYHQ�XQG�GLH�%HUHFKQXQJ�GHU�3DUDPHWHU�EH]LHKXQJVZHLVH�9HNWRUHQ��+LHUDU�

FKLHELOGXQJ�NDQQ�]XP�%HLVSLHO�GXUFK�GDV�.RQ]HSW�GHU�3UR]HGXU�HUUHLFKW�ZHUGHQ��GDV�GLH�*UXSSLH�

UXQJ�DQGHUHU�3UR]HGXUHQ�XQWHU�(LQEH]LHKXQJ�YRQ�3DUDPHWHUZHUWHQ�HUODXEW��$OV�Q�W]OLFK�KDW� VLFK

DXFK�GDV�.RQ]HSW�GHU�$NWHXUH�HUZLHVHQ��LP�6LQQH�GHU�REMHNWRULHQWLHUWHQ�3URJUDPPLHUXQJ�ZHUGHQ

%HZHJXQJHQ�QLFKW�VHSDUDW�YRQ�GHQ�2EMHNWHQ�EHWUDFKWHW��VRQGHUQ�VLQG�GLHVHQ�DOV�(LJHQVFKDIW�]XJH�

RUGQHW��6R�ÅZHL�´�]XP�%HLVSLHO�HLQ�3IHUG�2EMHNW��ZLH�HV�EHLP�*DORSS�VHLQH�%HLQH�]X�NRRUGLQLHUHQ

KDW�� %HL� GHU� $QLPDWLRQ� HWZD� HLQHU� 5HLWHUV]HQH� EUDXFKW� PDQ� VLFK� GDQQ� QLFKW� PHKU� XP� 3IHUGH�

,QWHUQD�]X�N�PPHUQ���>:$7��@��6�����������>)2/��@��6�����������

������������������������������������������������
� .H\IUDPH  HQJOLVFK I�U 6FKO�VVHOELOG



6HLWH���

���� ,QWHUSRODWLRQ�YRQ�6FKO�VVHOV]HQHQ

.H\IUDPH�6\VWHPH� KDEHQ� LKUHQ�1DPHQ� YRQ� GHU� WUDGLWLRQHOOHQ� $QLPDWLRQVSURGXNWLRQ�� GLH� ]XHUVW

YRQ�:DOW�'LVQH\�HLQJHVHW]W�ZXUGH��'LHVH�EHVWHKW�GDULQ��GD��IlKLJH�=HLFKQHU�GHQ�$EODXI�GHU�$QL�

PDWLRQ�XQG�GDV�$XVVHKHQ�GHU�$NWHXUH�GXUFK�GDV�+HUVWHOOHQ�PDUNDQWHU�6FKO�VVHOELOGHU��NH\IUDPHV�

IHVWOHJHQ��ZlKUHQG�ZHQLJHU�EHJDEWH�=HLFKQHU�DXI�GLHVHU�*UXQGODJH�GLH�=ZLVFKHQELOGHU��LQEHWZHHQV�

SURGX]LHUHQ��'LH�(PXODWLRQ�GLHVHU�7HFKQLN�PLW�+LOIH�GHV�&RPSXWHUV�ZDU�GLH�,GHH�GHU�IU�KHQ�$QL�

PDWLRQVWRROV��EHL�GHQHQ�GDV�=HLFKQHQ�GHU�=ZLVFKHQELOGHU�GXUFK�YRP�&RPSXWHU�EHUHFKQHWH�,QWHU�

SRODWLRQHQ�HUVHW]W�ZXUGH��'DV�3UREOHP�XQG�GLH�+HUDXVIRUGHUXQJ�EHL�GLHVHU�7HFKQLN�LVW��P|JOLFKVW

ZHQLJ�6FKO�VVHOELOGHU�KHUVWHOOHQ�]X�P�VVHQ�XQG�WURW]GHP�GLH�ULFKWLJHQ�,QWHUSRODWLRQHQ�]X� ILQGHQ�

+LHUI�U�JLEW�HV�YHUVFKLHGH�$QVlW]H��ZREHL�GLH�PHLVWHQ�DXI�6SOLQHV�EDVLHUHQ���>:$7��@��6����������

>)2/��@��6�����������

���� 0RWLRQ�7UDFNLQJ

8P�VFKQHOO�RGHU�LQ�(FKW]HLW�$QLPDWLRQHQ�$NWHXUH�PLW�QDW�UOLFKHQ�%HZHJXQJHQ�DXV]XVWDWWHQ��N|Q�

QHQ�%HZHJXQJHQ�UHDOHU�6FKDXVSLHOHU�DOV�9RUELOG�KHUDQJH]RJHQ�ZHUGHQ��'LH�DXWRPDWLVFKH�(UIDVVXQJ

YRQ�%HZHJXQJHQ� GLHVHU� 6FKDXVSLHOHU� ZLUG�0RWLRQ� 7UDFNLQJ� JHQDQQW��*UXQGVlW]OLFK� JLEW� HV� YHU�

VFKLHGHQH�0HWKRGHQ��XP�0RWLRQ�7UDFNLQJ�]X�UHDOLVLHUHQ��%LVKHU�LVW�GDV�$XIEULQJHQ�YRQ�,QGLNDWR�

UHQ�� GHUHQ� UlXPOLFKH� 3RVLWLRQ� GXUFK� 6HQVRUHQ� HUPLWWHOW�ZHUGHQ� NDQQ�� DXI�PDUNDQWHQ� 6WHOOHQ� GHV

.|USHUV�DP�ZHLWHVWHQ�YHUEUHLWHW��'LHVHV�7KHPD�ZXUGH�X�D��YRQ�*LQVEHUJ�XQG�0D[ZHOO�XQWHUVXFKW�

GLH�0RWLRQ�7UDFNLQJ�YHUZHQGHW�KDEHQ��XP�HLQH�JUDSKLVFKH�0DULRQHWWH�]X�VWHXHUQ��0RWLRQ�7UDFNLQJ

NDQQ�KHOIHQ��VFKZHU�PRGHOOLHUEDUH�%HZHJXQJVDEOlXIH�EHVFKUHLEEDU�]X�PDFKHQ��,Q�GLHVHP�=XVDP�

PHQKDQJ�LVW�GHU�$XIEDX�YRQ�%HZHJXQJVELEOLRWKHNHQ��GDWHQEDQNHQ�LP�*HVSUlFK���YJO��*LQVEHUJ�X�

0D[ZHOO�,Q��>%$'��@��6����������>:$7��@��6�����������>)2/��@��6�����������



6HLWH���

���� .LQHPDWLN�XQG�,QYHUVH�.LQHPDWLN

.LQHPDWLN�LVW�GLH�/HKUH�YRQ�%HZHJXQJHQ�RKQH�5�FNVLFKW�DXI�GLH

VLH� YHUXUVDFKHQGHQ� SK\VLNDOLVFKHQ� .UlIWH�� ,Q� GLHVHP� =XVDP�

PHQKDQJ�ZHUGHQ� JHRPHWULVFKH� XQG� ]HLWOLFKH�%H]LHKXQJHQ� ]ZL�

VFKHQ� 3RVLWLRQHQ�� *HVFKZLQGLJNHLWHQ� XQG� %HVFKOHXQLJXQJHQ

EHZHJWHU�.|USHU�XQWHUVXFKW�� LQVEHVRQGHUH� LP�5DKPHQ�GHU�*H�

WULHEHOHKUH� XQG� 5RERWLN�� (LQH� ZLFKWLJH�.HQQJU|�H� LVW� KLHU� GLH

$Q]DKO� GHU� )UHLKHLWVJUDGH� �'HJUHHV� RI� IUHHGRP�� '2)V��� EHL�

VSLHOVZHLVH�GLH�$Q]DKO�GHU�EHZHJOLFKHQ�*HOHQNH�HLQHV�5RERWHU�

DUPHV�� 'LH� .LQHPDWLN� VWHOOW� XQWHU� DQGHUHP� 5HJHOQ� EHUHLW�� PLW

GHQHQ�EHL�JHJHEHQHQ�*HOHQN]XVWlQGHQ�EH]LHKXQJVZHLVH�%DKQHQ

GHV�EHVDJWHQ�5RERWHUDUPHV�GLH�3RVLWLRQHQ�RGHU�%DKQHQ�GHV�IUHL�

HQ� (QGHV� �HWZD� GHU� *UHLIKDQG�� HUPLWWHOW� ZHUGHQ� N|QQHQ�� 'DV

IUHLH�(QGH�HLQHV�VROFKHQ�$UPHV�ZLUG�(QG�(IIHFWRU�JHQDQQW��%HL

GHU� ,QYHUVHQ� .LQHPDWLN� LVW� GLH� 3UREOHPVWHOOXQJ� JHQDX� XPJH�

NHKUW�� %HL� YRUJHJHEHQHU� =LHOSRVLWLRQ� RGHU� %DKQ� GHV� (QG�

(IIHFWRUV� VROOHQ� GLH�:LQNHO� GHU�*HOHQNH� EHUHFKQHW� ZHUGHQ�� -H

PHKU�'2)V�GDEHL�]X�EHWUDFKWHQ�VLQG��XP�VR�NRPSOH[HU� LVW�QD�

W�UOLFK�GDV�3UREOHP��,Q�GHQ�VHOWHQVWHQ�)lOOHQ�JLEW�HV�JHQDX�HLQH

/|VXQJ��VRQGHUQ�HQWZHGHU�JDU�NHLQH�RGHU�YLHOH��DXV�GHQHQ�HLQH�EHVWLPPWH�DXVJHZlKOW�ZHUGHQ�NDQQ�

=XU� (LQVFKUlQNXQJ� GHV� /|VXQJVUDXPHV� ZHUGHQ� GHP� 6\VWHP� �EOLFKHUZHLVH� ]XVlW]OLFKH� =ZlQJH

�&RQWUDLQWV��EHLJHI�JW��GLH�]XP�%HLVSLHO�GLH�0LQLPLHUXQJ�GHV�(QHUJLHDXIZDQGHV�RGHU�GLH�%HJUHQ]XQJ

GHV�%HZHJXQJVVSLHOUDXPHV�YRQ�*HOHQNHQ�EHZLUNHQ�

9HUIDKUHQ�DXV�GHU� ,QYHUVHQ�.LQHPDWLN�ZHUGHQ�EHLP�+HUVWHOOHQ�YRQ�&RPSXWHUDQLPDWLRQHQ� DQJH�

ZDQGW��GD�PLW�LKUHU�+LOIH���HWZD�EHL�GHU�6WHXHUXQJ�HLQHU�PHQVFKHQlKQOLFKHQ�)LJXU���QLFKW�DOOH�:LQ�

NHO�GHU�*HOHQNH�YRUJHJHEHQ�ZHUGHQ�P�VVHQ��VRQGHUQ�HQWVSUHFKHQG�GHU�&RQWUDLQWV�GHV�.|USHUEDXV

EHUHFKQHW�ZHUGHQ�N|QQHQ��'HU�$XIZDQG�GHV�$QLPDWLRQVGHVLJQV�NDQQ�VR�HQWVFKHLGHQG�YHUULQJHUW

ZHUGHQ��GLH�.RQWUROOH��EHU�GLH� ]X�EHZHJHQGHQ�)LJXUHQ�NDQQ�GDGXUFK� DXI� HLQHU� ]LHOJHULFKWHWHUHQ

(EHQH�VWDWWILQGHQ��$OOHUGLQJV�LVW�GHU�%HUHFKQXQJVDXIZDQG�EHL�HLQHU�JUR�HQ�$Q]DKO�YRQ�'2)V�VHKU

KRFK��ZRPLW�GLHVHV�9HUIDKUHQ�HUVW�LQ�OHW]WHU�=HLW�EHL�(FKW]HLWDQZHQGXQJHQ�]XP�(LQVDW]�NRPPHQ

NRQQWH���YJO��>:$7��@��6�����������>)2/��@��6������������>%$'��@�

$EELOGXQJ �� $QDWRPLVFKH =HLFKQXQJ
YRQ /HRQDUGR GD 9LQFL

�1RUWK :LQJ � /HRQDUGR�
KWWS���FHOOLQL�OHRQDUGR�QHW�PXVHXP�Q

RUWK�KWPO DP ����������



6HLWH���

���� 3K\VLNDOLVFK�EDVLHUWH�$QLPDWLRQ

,P�*HJHQVDW]� ]XU�.LQHPDWLN�ZHUGHQ� LQ� GHU�'\QDPLN� VROFKH�%HZHJXQJHQ�XQWHUVXFKW�� GLH� GXUFK

SK\VLNDOLVFKH�.UlIWH��ZLH�]XP�%HLVSLHO�GLH�6FKZHUNUDIW��EHZLUNW�RGHU�EHHLQIOX�W�ZHUGHQ��)�U�GHQ

$QLPDWRU�EHGHXWHW�GLHV��GD��HU�YLHOH�%HZHJXQJHQ�QLFKW�VHOEHU�VSH]LIL]LHUHQ�PX���GD�VLH�VLFK�GLUHNW

DXV�GHQ�ZLUNHQGHQ�*HVHW]HQ�HUJHEHQ��6R�Z�UGH�HWZD�HLQ�*XPPLEDOO�ZHJHQ�GHU�6FKZHUNUDIW�DXWR�

PDWLVFK�HLQHQ�VFKLHIHQ�7LVFK�KHUXQWHUUROOHQ��GDQQ�IDOOHQ��MH�QDFK�)X�ERGHQ�ZHJHQ�VHLQHU�(ODVWL]LWlW

HLQLJH�0DOH�DXIWUXPSIHQ�XQG�VFKOLH�OLFK�UHLEXQJVEHGLQJW�OLHJHQEOHLEHQ��'HU�3UHLV�I�U�GLH�GHUDUW�JH�

ZRQQHQH�9HUHLQIDFKXQJ� I�U� GDV�$QLPDWLRQVGHVLJQ� LVW�� GD�� GLH� SK\VLNDOLVFKHQ�(LJHQVFKDIWHQ� GHU

8PZHOW�XQG�GHU�2EMHNWH�PRGHOOLHUW�ZHUGHQ�P�VVHQ��:LH�]XU�.LQHPDWLN�JLEW�HV�DXFK�]XU�'\QDPLN

HLQ�LQYHUVHV�*HJHQVW�FN���YJO��>)2/��@��6������������0XUWK\�X��5DLEHUW�,Q��>%$'��@��>%$'��@�

'HU�(LQVDW]�GHU�*HVHW]H�GHU�'\QDPLN�VLQG�%HLVSLHOH�I�U�SK\�

VLNDOLVFK�EDVLHUWH�$QLPDWLRQ��(EHQIDOOV�LQ�GLHVHV�*HELHW�IDOOHQ

VSH]LHOOH�6LPXODWLRQHQ�GHU�%HZHJXQJHQ�YRQ�+DXW��0XVNHOQ�

+DDUHQ� XQG� .OHLGXQJ�� %HNDQQWH� 3LRQLHUH� VLQG� KLHU� GLH

6FKZHL]HU� 1DGMD� 0DJQHQDW�7KDOPDQQ� XQG� LKU� (KHPDQQ

'DQLHO��GLH�VHLW�-DKUHQ�YHUVXFKHQ��SHUIHNWH�0RGHOOH�YLUWXHOOHU

$NWHXUH� ]X� VFKDIIHQ�� ZREHL� GLH� SUlIHULHUWH� 9HUVXFKVSHUVRQ

0DULO\Q�0RQURH�LVW��'LH�ZHVHQWOLFKHQ�3UREOHPH�VLQG��+DDUHQ

�GXUFKVFKQLWWOLFK�����������XQG�.OHLGXQJ�XQWHU�GHQ�(LQIO�V�

VHQ�YRQ�:LQG��*UDYLWDWLRQ�XQG�.ROOLVLRQ�HLQ�QDW�UOLFKHV�$XV�

VHKHQ� XQG�%HZHJXQJVYHUKDOWHQ� ]X� JHEHQ�� GLH� SHUIHNWH�$QLPDWLRQ�PHQVFKOLFKHU� �RGHU� WLHULVFKHU�

)RUWEHZHJXQJ�HUIRUGHUW�GLH�(LQEH]LHKXQJ�GHU�MHZHLOLJHQ�DQDWRPLVFKHQ�XQG�SK\VLRORJLVFKHQ�(LJHQ�

VFKDIWHQ��1HXHUGLQJV�EHVFKlIWLJHQ� VLFK�GLH�7KDOPDQQV� DXFK�PLW�GHU� DXIJDEHQRULHQWLHUWHQ� �☞� ���

$XIJDEHQRULHQWLHUWH�$QLPDWLRQ�� XQG� DXWRQRPHQ� �☞� ��$XWRQRPH�$JHQWHQ��9HUKDOWHQVVWHXHUXQJ

LKUHU�$NWHXUH���YJO��>63(��@��>7+$��@�

6ROFKHUDUW�NRPSOH[H�6LPXODWLRQHQ�VLQG�KHXWH�QLFKW�LQ�(FKW]HLW�GXUFKI�KUEDU��YLHOPHKU�UHFKQHQ�RIW

JDQ]H�Å)DUPHQ´�YRQ�*UDSKLNUHFKQHUQ�ZRFKHQODQJ�DQ�$QLPDWLRQVVHTXHQ]HQ�I�U�6SH]LDOHIIHNWH�LQ

6SLHOILOPHQ�RGHU�:HUEHVHQGXQJHQ��'DV�(635,7�3URMHNW�+80$12,'��EHL� GHP� DXFK�GLH�7KDO�

PDQQV�PLWDUEHLWHQ��KDW�HV�VLFK�]XP�=LHO�JHVHW]W��HLQ�SDUDOOHOHV�(FKW]HLW�6\VWHP�PLW�YHUHLQIDFKWHQ�

DEHU�VFKQHOOHUHQ�$OJRULWKPHQ�I�U�GLH�6LPXODWLRQ�YLUWXHOOHU�0HQVFKHQ�]X�HQWZLFNHOQ���YJO��>7+$��@�

$EELOGXQJ �� 7KDOPDQQV 0DULO\Q 0RQURH
6LPXODWLRQ



6HLWH���

���� $QLPDWLRQ�PLWWHOV�QHXURQDOHU�1HW]H

1HXURQDOH� 1HW]H� VLQG� SDUDOOHOH� 9HUDUEHLWXQJVHLQULFKWXQJHQ� RGHU� 3URJUDPPLHUPRGHOOH�� GLH� YRQ

7HLOVWUXNWXUHQ�GHU�,QIRUPDWLRQVYHUDUEHLWXQJ� LQ�/HEHZHVHQ�DEJHOHLWHW�VLQG��%HVRQGHUH�(LJHQVFKDI�

WHQ� VLQG� LKUH� $QSDVVXQJV�� XQG� /HUQIlKLJNHLW�� 1HXURQDOH� 1HW]H� EHVWHKHQ� DXV� 9HUDUEHLWXQJV�

HOHPHQWHQ��1HXURQHQ��PLW�MHZHLOV�HLQHP�(LQ��XQG�HLQHP�$XVJDQJ��'LH�9HUDUEHLWXQJVHOHPHQWH�HU�

]HXJHQ�PLWWHOV� HLQHU�:LFKWXQJVIXQNWLRQ� DXV� HLQHP�(LQJDQJVPHUNPDO� HLQ�$XVJDQJVPHUNPDO��(LQ

QHXURQDOHV�1HW]�ÅOHUQW´��LQGHP�GLH�$EZHLFKXQJHQ�]ZLVFKHQ�WDWVlFKOLFKHP�XQG�JHZ�QVFKWHP�0X�

VWHU�GLH�:LFKWXQJVIDNWRUHQ�DGDSWLHUHQ��1HXURQDOH�1HW]H�ZHUGHQ�XQWHU�DQGHUHP� LQ�%HUHLFKHQ�GHU

N�QVWOLFKHQ�,QWHOOLJHQ]�XQG�]XU�6SUDFK��XQG�%LOGHUNHQQXQJ�HLQJHVHW]W�

'LHVH�/HUQ�(LJHQVFKDIW�QHXURQDOHU�1HW]H�NDQQ�EHL�GHU�$QLPDWLRQ�]XU�$XWRPDWLVLHUXQJ�XQNUHDWLYHU�

VLFK�ZLHGHUKROHQGHU�� NRPSOH[HU�$XIJDEHQ� HLQJHVHW]W� ZHUGHQ�� %HLVSLHOVZHLVH� NDQQ� GDV� (LQJDQJV�

PHUNPDO�DXV�HLQHP�6SUDFKPXVWHU�XQG�GDV�$XVJDQJVPHUNPDO�DXV�GHQ�3DUDPHWHUQ�HLQHU�0XQGDQL�

PDWLRQ�EHVWHKHQ�� GLH� GLHVHU�7RQDXIQDKPH� HQWVSUHFKHQ��'DV�1HW]� NDQQ� OHUQHQ��ZHOFKH� /DXWH� ]X

ZHOFKHQ�0XQGVWHOOXQJHQ�JHK|UHQ��XQG�GLH�0XQGEHZHJXQJHQ�]X�QHXHQ�6SUDFKDXIQDKPHQ�VHOEVWWl�

WLJ�JHQHULHUHQ����YJO��>35,��@��6���������

���� $XIJDEHQRULHQWLHUWH�$QLPDWLRQ

$XIJDEHQRULHQWLHUWH� RGHU� ]LHOJHULFKWHWH� $QLPDWLRQVV\VWHPH� YHUVXFKHQ� GLH� $UEHLWVZHLVH� ]ZLVFKHQ

5HJLVVHXU�XQG�6FKDXVSLHOHU�QDFK]XHPSILQGHQ��0LW�+LOIH�YRQ�$QZHLVXQJHQ�NDQQ�GHU�$QLPDWRU�HL�

QHU�)LJXU�YRUJHEHQ��ÅZDV�VLH�WXQ�VROO´��'HQNEDU�VLQG�]XP�%HLVSLHO�%HIHKOH�ZLH���1LPP�GDV�*ODV

XQG�VWHOOH�HV�DXI�GHQ�7LVFK��RGHU�ÅJHKH�OLQNV�GXUFK�GLH�7�U´���YJO��>63(��@�

9RUDXVJHVHW]W�ZHUGHQ�HQWVSUHFKHQG�YRUGHILQLHUWH�%HZHJXQJVHLQKHLWHQ��'LHVH�(LQKHLWHQ�VLQG��EOL�

FKHUZHLVH� ZHJHQ� GHU� SRWHQWLHOOHQ� .RPSOH[LWlW� GHU� DXV]XI�KUHQGHQ� %HZHJXQJHQ� KLHUDUFKLVFK

VWUXNWXULHUEDU�

8P� DXV� YRUJHJHEHQHQ� =LHOHQ� RGHU� $XIJDEHQ� NRQNUHWH� %HZHJXQJHQ� DE]XOHLWHQ�� LVW� HLQ� =XRUG�

QXQJVSUR]H�� QRWZHQGLJ�� GHU� +DQGOXQJHQ�PLW� ]X� HUZDUWHQGHQ� 5HVXOWDWHQ� LQ� 9HUELQGXQJ� EULQJW�

'DYLG�=HOW]HU�YRQ�GHU�&RPSXWHU�*UDSKLFV�5HVHDUFK�*URXS�GHU�8QLYHUVLWlW�2KLR� VFKOlJW�KLHUI�U

GHQ�(LQVDW]�ZLVVHQVEDVLHUWHU�9HUIDKUHQ�DXV�GHU�NODVVLVFKHQ�.,�YRU��'DQQ�QlPOLFK�VHL�HV�P|JOLFK�

DXWRPDWLVFK�YRQ�JOREDOHQ�=LHOHQ�DXI�7HLO]LHOH�]X�VFKOLH�HQ�XQG�VR�+DQGOXQJHQ�VLQQYROO�]XVDPPHQ�

]XVWHOOHQ���YJO��=HOW]HU�,Q��>%$'��@��6����������



6HLWH���

���� 9HUKDOWHQVJHVWHXHUWH�$QLPDWLRQ

�����ZXUGH�LQ�GHP�FRPSXWHUDQLPLHUWHQ�)LOP�Å6WHOOD�	�6WDQOH\�²�%UHDNLQJ�WKH�,FH´�]XP�HUVWHQ�0DO

GHU�$QVDW]�YHUKDOWHQVJHVWHXHUWHU�$QLPDWLRQ�YHUIROJW��'HU�$QLPDWLRQVYRUJDQJ�ZXUGH�I�U�)LVFKH�XQG

9|JHO�DXWRPDWLVLHUW��LQGHP�PDQ�I�U�GLH�HLQ]HOQHQ�,QGLYLGXHQ�YHUKDOWHQVVSH]LILVFKH�%HZHJXQJVPX�

VWHU��ZLH�]XP�%HLVSLHO�GDV�6FKZLPPHQ�EH]LHKXQJVZHLVH�)OLHJHQ�LQ�HLQHP�6FKZDUP��LPSOHPHQWLHUWH�

'LH�V\QWKHWLVFKHQ�7LHUH�DJLHUHQ�XQG�UHDJLHUHQ�LQ�LKUHU�FRPSXWHUJHQHULHUWHQ�8PZHOW��EDVLHUHQG�DXI

GHU� I�U� VLH� GHILQLHUWHQ� 9HUKDOWHQVJUXQGODJH�� 'LH� $UEHLW� GHV� $QLPDWRUV� EHVFKUlQNWH� VLFK� DXI� GLH

$QLPDWLRQ�HLQHV�/HLWWLHUHV�XQG�DXI�GLH�*HVWDOWXQJ�GHU�GUDPDWXUJLVFKHQ�%HZHJXQJVDEOlXIH�

'LH�$QLPDWLRQVDUEHLW� ZLUG� DOVR� HUOHLFKWHUW�� LQGHP� GLH�*HVDPWEHZHJXQJ� DXI� HLQIDFKH�� DXWRQRPH

2EMHNWH��☞���$XWRQRPH�$JHQWHQ��DXIJHWHLOW�XQG�VR�VWUXNWXULHUW�ZLUG��)�U�HLQIDFKH�0RGHOOH�ZLUG

GLH� 9HUKDOWHQVGHILQLWLRQ� GDGXUFK� ZHVHQWOLFK� HUOHLFKWHUW�� )�U� GLIIHUHQ]LHUWHUH� $QZHQGXQJHQ� ZLUG

MHGRFK�GDV�VLFK�DXV�GHQ�YLHOIlOWLJHQ�:HFKVHOZLUNXQJHQ�]ZLVFKHQ�GHQ�,QGLYLGXHQ�HUJHEHQH�VHPDQWL�

VFKH�1HW]ZHUN�VHKU�NRPSOH[��$JHQWHQ�VLQG�]XU�=HLW�*HJHQVWDQG�]DKOUHLFKHU�)RUVFKXQJVDUEHLWHQ�

�>0$(��D@��>0$(��E@�

1RUPDQ�%DGOHU�YRP�&HQWHU�IRU�+XPDQ�0RGHOLQJ�DQG�6LPXODWLRQ�DQ�GHU

8QLYHUVLWlW�YRQ�3HQQV\OYDQLD�EHVFKlIWLJW�VLFK�LQ�VHLQHQ�)RUVFKXQ�

JHQ�PLW�YLUWXHOOHQ�'DUVWHOOHUQ�LQ�PLOLWlULVFKHQ�XQG�]LYLOHQ�(FKW]HLW�

6LPXODWLRQHQ�XQWHU�EHVRQGHUHU�%HU�FNVLFKWLJXQJ�YRQ�]LHOJHULFKWH�

WHP� 9HUKDOWHQ� VRZLH� DQDWRPLVFKHQ� XQG� SK\VLRORJLVFKHQ� (LJHQ�

VFKDIWHQ�� ,Q� GLHVHP� =XVDPPHQKDQJ� HQWVWDQG� GDV� SURGXNWUHLIH

6\VWHP�QDPHQV�Å-DFN´��EHL�GHP�GDV�9HUKDOWHQ�YRQ�)LJXUHQ�DOV�5H�

VXOWDW�NRQNXUULHUHQGHU�=LHOH��]XP�%HLVSLHO�(UUHLFKHQ�HLQHV�=LHORU�

WHV�Ù�.ROOLVLRQVYHUPHLGXQJ��HQWVWHKW��Å-DFN´�NDQQ�VLFK�VHOEVWlQ�

GLJ� VRJDU� LQ� XQHEHQHP� XQG� XQEHNDQQWHP� �YLUWXHOOHP�� *HOlQGH

EHZHJHQ�XQG�GDEHL�GXUFK�9HUODJHUXQJ�VHLQHV�6FKZHUSXQNWHV�RGHU

GXUFK�6FKULWWH�GDV�*OHLFKJHZLFKW� KDOWHQ��1DW�UOLFK�ZLUNHQGH�%H�

ZHJXQJVDEOlXIH�ZHUGHQ�PLW�+LOIH�GHWDLOOLHUWHU�.UDIWVLPXODWLRQ�HUUHLFKW��EHL�GHU�GDV�%HZHJXQJVSR�

WHQWLDO�YRQ�)LJXUHQ�DXI�GHU�*UXQGODJH�HLQHV�0XVNHO��XQG�6NHOHWWPRGHOOV�HUPLWWHOW�ZLUG���>%$'��@�

>75$��@�

$EELOGXQJ �� 6WlUNHVLPXODWLRQ EHL
1RUPDQ %DGOHUV Å-DFN´



6HLWH���

��$XWRQRPH�$JHQWHQ

���� (LQRUGQXQJ

'LH�(UIRUVFKXQJ� N�QVWOLFKHU�� DXWRQRPHU�$JHQWHQ�ZLUG� JHPHLQKLQ� DOV� 6FKQLWWPHQJH� GHU�:LVVHQ�

VFKDIWVIHOGHU�$UWLILFLDO�/LIH� �$/��XQG�$UWLILFLDO� ,QWHOOLJHQFH� �$,��DQJHVHKHQ��:lKUHQG�VLFK�$/�PLW�GHU

0RGHOOLHUXQJ� QDW�UOLFKHU� /HEHQVIRUPHQ� EHVFKlIWLJW�� XP� ]XP� %HLVSLHO� (YROXWLRQVPHFKDQLVPHQ

RGHU�gNRV\VWHPH�EHVVHU�]X�YHUVWHKHQ��YHUVXFKW�$,��&RPSXWHU�PLW�,QWHOOLJHQ]�QDFK�PHQVFKOLFKHP

9RUELOG�DXV]XVWDWWHQ��'DV�JHPHLQVDPH�,QWHUHVVH�EHVWHKW�LQ�GHU�6\QWKHVH�YRQ�N�QVWOLFKHQ�*HVFK|S�

IHQ�PLW�PHQVFKHQlKQOLFKHU�,QWHOOLJHQ]��'LHVH�VROOHQ�VLFK�QDFK�0|JOLFKNHLW�VHOEVWlQGLJ�LQ�LKUHU�8P�

JHEXQJ�]XUHFKWILQGHQ�� VLFK� VLQQYROO� VRZLH� ]LHOEHZX�W�YHUKDOWHQ� XQG� HYHQWXHOO� DXFK�QHXH�9HUKDO�

WHQVZHLVHQ�GD]XOHUQHQ���YJO��>0$(��D@��>0$(��E@�

Å$XWRQRPRXV�DJHQWV�DUH�FRPSXWDWLRQDO�V\VWHPV�WKDW�LQKDELW�VRPH�FRPSOH[��G\QDPLF�HQYLURQPHQW�
VHQVH�DQG�DFW�DXWRQRPRXVO\�LQ�WKLV�HQYLURQPHQW��DQG�E\�GRLQJ�VR�UHDOL]H�D�VHW�RI�JRDOV�RU�WDVNV�WKDW
WKH\�DUH�GHVLJQHG�IRU�´

�V��>0$(��D@�

$XWRQRPH�$JHQWHQ� N|QQHQ� LQ

XQWHUVFKLHGOLFKHQ� $XVSUlJXQ�

JHQ� DXIWUHWHQ�� DOV� 5RERWHU�� GLH

VLFK� LQ� GHU� UHDOHQ�:HOW� DXIKDO�

WHQ�� DOV� ]ZHL�� RGHU� GUHLGLPHQ�

VLRQDOH� DQLPLHUWH� )LJXUHQ� LQ

FRPSXWHUJHQHULHUWHQ� 8PJH�

EXQJHQ�� RGHU� DOV� VRJHQDQQWH

.QRZERWV��GLH�DOV�N|USHUORVH�+HO�

IHU�6RIWZDUHV\VWHPH�EHZRKQHQ�

-HGH� GLHVHU� $XVSUlJXQJHQ� KDW

HLJHQH� W\SLVFKH� (LQVDW]EHUHL�

FKH�� EHLVSLHOVZHLVH� ZHUGHQ� DX�

WRQRPH� 5RERWHU� ]XU� $UEHLW� LQ

I�U�0HQVFKHQ�VFKZHU�]XJlQJOLFKHQ�RGHU�JHIlKUOLFKHQ�*HJHQGHQ�HLQJHVHW]W��DQLPLHUWH�)LJXUHQ�ZHU�

$EELOGXQJ ��� .ODVVLILNDWLRQ $XWRQRPHU $JHQWHQ

�YJO� >)5$��@�



6HLWH���

GHQ�LQ�6LPXODWLRQVSURJUDPPHQ�YHUZHQGHW�XQG�.QRZERWV�PDFKHQ�VLFK�LQ�NRPSOH[HQ�6RIWZDUHV\VWH�

PHQ�DOV�,QWHUIDFH�$JHQWV�]XU�8QWHUVW�W]XQJ�GHU�%HQXW]HU�Q�W]OLFK��:lKUHQG�$JHQWHQ�PLW�FRPSXWHU�

JHQHULHUWHU�9LVXDOLVLHUXQJ�IU�KHU�YRUZLHJHQG�LQ�PLOLWlULVFKHQ�$QZHQGXQJHQ�ZLH�*HIHFKWVVLPXODWLR�

QHQ�DXIWUDWHQ��GULQJHQ�VLH�KHXWH�LQ�]LYLOH�%HUHLFKH�XQG���LP�%HVRQGHUHQ���LQ�GLH�8QWHUKDOWXQJVLQGX�

VWULH� LQ� )RUP� YRQ� 'DUVWHOOHUQ� LQ� )LOPHQ�� YLUWXHOOHQ� :HOWHQ� RGHU� &RPSXWHUVSLHOHQ� HLQ� �YJO�

>0$(��D@���*HUDGH�ZHQQ�(FKW]HLW�,QWHUDNWLRQ�PLW�GHU�8PZHOW�JHIRUGHUW� LVW��VLQG�DJHQWHQEDVLHUWH

$QVlW]H� HUIROJYHUVSUHFKHQG�� GD� VLH� DXIJUXQG� HLQHU� VSH]LILVFKHQ� 3URJUDPP�$UFKLWHNWXU� ]XU� %H�

VFKUHLEXQJ�UHDNWLYHQ�9HUKDOWHQV�EHVRQGHUV�JHHLJQHW�VLQG�

���� $UFKLWHNWXU

$JHQWHQ�EDVLHUWHQ�'9�6\VWHPHQ� OLHJW� HLQH� FKDUDNWHULVWLVFKH�$UFKLWHNWXU� ]XJUXQGH�� NHLQH� ]HQWUDOH

(QWVFKHLGXQJVLQVWDQ]�LVW�I�U�GLH�(UI�OOXQJ�IXQNWLRQDOHU�$QIRUGHUXQJHQ�]XVWlQGLJ��YLHOPHKU�ZLUG�GLH

(QWVFKHLGXQJVNRPSHWHQ]�DXI�HLJHQVWlQGLJH�0RGXOH��$JHQWHQ��DXIJHWHLOW��GLH�MHZHLOV�I�U�HLQHQ�NOHL�

QHQ�7HLO�GHU�*HVDPWDXIJDEH�([SHUWHQ�VLQG��'LHVH�0RGXOH�ODXIHQ�DOV�SDUDOOHOH�3UR]HVVH�DXI�HLQHP

RGHU�PHKUHUHQ�5HFKQHUQ�XQG�NRPPXQL]LHUHQ�PLWHLQDQGHU�XQG�PLW�LKUHU�8PZHOW�GXUFK�P|JOLFKVW

HLQIDFKH�%RWVFKDIWHQ��,QQHUKDOE�GHU�0RGXOH�ZLUG�GDV�9HUKDOWHQ�PLW�+LOIH�YRQ�5HJHOQ�IHVWJHOHJW��GLH

LPPHU�GDQQ�DXIJHUXIHQ�ZHUGHQ��ZHQQ�%RWVFKDIWHQ�YRQ�DQGHUHQ�0RGXOHQ�RGHU�YRQ�6HQVRUHQ�HLQ�

WUHIIHQ��:lKUHQG�GHU�$EDUEHLWXQJ�GHU�5HJHOQ�N|QQHQ�ZLHGHUXP�%RWVFKDIWHQ�DQ�DQGHUH�$JHQWHQ��

HWZD�$XIWUlJH�]XU�%HZlOWLJXQJ�YRQ�7HLODXIJDEHQ���JHVFKLFNW�ZHUGHQ��VR�GD��VHPDQWLVFKH�1HW]H�YRQ

:HFKVHOZLUNXQJHQ�]ZLVFKHQ�GHQ�$JHQWHQ�HQWVWHKHQ��8P�GDV�9HUKDOWHQ�YRQ�$JHQWHQ�YLHOIlOWLJ�]X

JHVWDOWHQ��VLQG�UHGXQGDQWH�5HJHOQ�VLQQYROO��GDV�KHL�W��GD��I�U�JHJHEHQH�6LWXDWLRQHQ�PHKUHUH�DOWHUQD�

WLYH�5HJHOQ�YHUI�JEDU�VLQG��$XV�GLHVHQ�5HJHOQ�NDQQ�GDQQ�HLQH�]XIlOOLJ�DXVJHZlKOW�XQG�]XU�$QZHQ�

GXQJ�JHEUDFKW�ZHUGHQ�RGHU��ZHQQ�HLQH�5HJHO� IHKOJHVFKODJHQ� LVW�� HLQH� ]ZHLWH� YHUVXFKW�ZHUGHQ�� -H

PHKU�5HGXQGDQ]�HLQJHEDXW�LVW��XP�VR�UREXVWHU�XQG�LQWHUHVVDQWHU�ZLUG�GDV�9HUKDOWHQ�GHV�$JHQWHQ�

�YJO��>0$(��D@��>0$(��E@�

'LHVH�(LJHQVFKDIWHQ���QlPOLFK�9LHOIlOWLJNHLW�XQG�5REXVWKHLW���VRZLH�GLH�,OOXVLRQ�YRQ�HPRWLRQDOHP

XQG�VR]LDOHP�9HUKDOWHQ�VLQG�JHUDGH�EHLP�(LQVDW]�YRQ�$JHQWHQ�LQ�YLUWXHOOHQ�:HOWHQ�ZLFKWLJHU�DOV�HLQ

KRKHU�*UDG�DQ�,QWHOOLJHQ]��HQWVFKHLGHQG�LVW�GLH�*ODXEZ�UGLJNHLW�GHU�+DQGOXQJHQ�

$XVJHKHQG� YRQ� GHU� VSH]LHOOHQ� $UFKLWHNWXU� ODVVHQ� VLFK� IROJHQGH� $QIRUGHUXQJHQ� DQ� DXWRQRPH

$JHQWHQ�DXIVWHOOHQ��YJO��>0$(��E@��

• :DKUQHKPXQJ� GHU� 8PZHOW�� GLH� XQWHU� 8PVWlQGHQ� VWlQGLJHQ� 9HUlQGHUXQJHQ� DXVJHVHW]W� VHLQ

NDQQ�



6HLWH���

• $XVZDKO� YRQ�+DQGOXQJHQ�� GLH� VLQQYROO� VLQG�� XP� LQ� GHU� MHZHLOV� DNWXHOOHQ� 6LWXDWLRQ� HLQHP� EH�

VWLPPWHQ�=LHO�QlKHU]XNRPPHQ�

• .RQWUROOH�YRQ�%HZHJXQJHQ�DEKlQJLJ�YRQ�GHU�DXV]XI�KUHQGHQ�+DQGOXQJ�

• $QSDVVXQJ�YRQ�9HUKDOWHQVZHLVHQ�LP�6LQQH�HLQHU�2SWLPLHUXQJ�DXI�GHU�*UXQGODJH�YRQ�JHPDFK�

WHQ�(UIDKUXQJHQ�

• .RPPXQLNDWLRQ�PLW�DQGHUHQ�$JHQWHQ�XQG�PHQVFKOLFKHQ�$NWHXUHQ�

9RQ�GLHVHQ�$QIRUGHUXQJHQ�ZHUIHQ�GDV�$XVZlKOHQ�YRQ�+DQGOXQJHQ�XQG�GDV�/HUQHQ�DXV�(UIDKUXQJ

�$QSDVVXQJ��GLH�JU|�WHQ�3UREOHPH�DXI�XQG�VROOHQ�LQ�GHQ�IROJHQGHQ�$EVFKQLWWHQ�QlKHU�EHOHXFKWHW

ZHUGHQ�

���� $XVZDKO�YRQ�+DQGOXQJHQ

%HL�$JHQWHQ��GLH�PHKUHUH��RIW�NRQNXUULHUHQGH�XQG��EHU�GLH�=HLW�YHUlQGHUOLFKH�=LHOH�YHUIROJHQ�XQG

GDEHL� MHZHLOV� YHUVFKLHGHQH� GHQNEDUH� $NWLRQHQ� LP� 5HSHUWRLUH� KDEHQ�� LVW� GLH� $XVZDKO� VLQQYROOHU

+DQGOXQJHQ�XQWHU�(LQEH]LHKXQJ� � YRQ� 6HQVRUGDWHQ� QLFKW� WULYLDO�� Å6LQQYROO´�PHLQW� GDEHL�� GD�� GLH

$NWLRQ�GHP�(UUHLFKHQ�YRQ�=LHOHQ�GLHQHQ�VROO��%HVRQGHUV�GLH�XQYRUKHUVHKEDUH�'\QDPLN�GHU�8P�

ZHOW��GLH��EHU�6HQVRUHQ�ZDKUJHQRPPHQ�ZLUG��ZHOFKH�P|JOLFKHUZHLVH�]X�ZHQLJ��]X�XQJHQDXH�RGHU

ZLGHUVSU�FKOLFKH�'DWHQ�OLHIHUQ��XQG�GLH�9HUlQGHUXQJHQ�GHU�=LHOH�DEKlQJLJ�YRQ�LQWHUQHQ�VRZLH�H[�

WHUQHQ�=XVWlQGHQ�PDFKHQ�HV�XQP|JOLFK��LPPHU�GLH�RSWLPDOH�+DQGOXQJ�LP�6LQQH�GHU�=LHOH�]X�ILQ�

GHQ��=X�EHDFKWHQ�LVW�DXFK��GD��GLHVH�(QWVFKHLGXQJ�EHL�HQGOLFKHU�6SHLFKHUNDSD]LWlW�XQG�5HFKHQOHL�

VWXQJ�LQ�(FKW]HLW�HUIROJHQ�PX���DOVR�HWZD�LP�5DKPHQ�HLQHU�Å6FKUHFNVHNXQGH´��ZLH�PDQ�HV�YRQ�HL�

QHP�0HQVFKHQ�HUZDUWHQ�Z�UGH�

,Q�GHQ�PHLVWHQ�)lOOHQ�LVW�HV�DEHU�JDU�QLFKW�QRWZHQGLJ��LPPHU�GHQ�RSWLPDOHQ�:HJ�]XP�=LHO�]X�ILQ�

GHQ��YLHOPHKU� UHLFKW�HV� DXV�� LUJHQGHLQHQ�:HJ�]XP�=LHO� ]X� ILQGHQ��ZHQQ�GLHVHU�QXU� HLQLJHUPD�HQ

DGlTXDW� HUVFKHLQW��'DEHL�PX��YHUPLHGHQ�ZHUGHQ��GD��GHU�$JHQW� VLFK� I�U� NHLQH� GHU�$OWHUQDWLYHQ

HQWVFKHLGHQ�NDQQ��VWlQGLJ�]ZLVFKHQ�+DQGOXQJHQ�ZHFKVHOW�RGHU�LQ�(QGORVVFKOHLIHQ�JHUlW�

%HL�GHQ�=LHOHQ�GLIIHUHQ]LHUW�PDQ�HLQH�5HLKH�YRQ�$UWHQ��]X�HUUHLFKHQGH�RGHU�]X�YHUPHLGHQGH�=X�

VWlQGH� VRZLH�GLH�(UI�OOXQJ�YRQ�%HG�UIQLVVHQ��$XIJDEHQ��0RWLYDWLRQHQ�RGHU�%HGLQJXQJHQ��ZREHL

PHLVW�PHKUHUH�=LHOH�NRQNXUULHUHQ�XQG�PLW�XQWHUVFKLHGOLFKHQ�3ULRULWlWHQ�YHUVHKHQ�VLQG��'LH�5HSUl�

VHQWDWLRQ�GLHVHU�=LHOH�NDQQ�LPSOL]LW�RGHU�H[SOL]LW�UHDOLVLHUW�VHLQ��,PSOL]LW�EHGHXWHW�LQ�GLHVHP�=XVDP�

PHQKDQJ��GD��GLH�=LHOH�EHLP�'HVLJQ�GHV�$JHQWHQ�QLFKW�DXVGU�FNOLFK�IRUPXOLHUW�ZHUGHQ��VRQGHUQ
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QXU�LQ�GHU�9RUVWHOOXQJ�GHV�(QWZLFNOHUV�H[LVWLHUHQ��ZlKUHQG�EHL�H[SOL]LWHU�5HSUlVHQWDWLRQ�GHU�=LHOH

GLHVH�NRQNUHW�EH]HLFKQHW�ZHUGHQ��$UFKLWHNWXUHQ��GLH�PLW� LPSOL]LWHQ�=LHOHQ�DUEHLWHQ��KDEHQ�JHJHQ�

�EHU�H[SOL]LWHQ�GHQ�1DFKWHLO��GD��VLH�IHVW�HLQSURJUDPPLHUW�XQG�GDPLW�VWDWLVFK�VLQG��'RFK�ODVVHQ�VLFK

DXFK�PLW�+LOIH�YRQ�H[SOL]LWHQ�)RUPHQ�GHU�5HSUlVHQWDWLRQ�QLHPDOV�DOOH�=LHOH�EHVFKUHLEHQ��LQVEHVRQ�

GHUH��ZHQQ�PLW�H[SOL]LWHU�)RUPXOLHUXQJ�OHGLJOLFK�GHU�6ROO]XVWDQG�YRQ�9DULDEOHQ�JHPHLQW�LVW��ZLH�LQ

GHQ�PHLVWHQ�$QZHQGXQJHQ�

,Q�GLHVHP�=XVDPPHQKDQJ�VHL�DXI�GLH� LQWHQVLYHQ�)RUVFKXQJHQ�YRQ�%DUEDUD�+D\HV�5RWK��3KLOLSSH

0RULJQRW�XQG�DQGHUHQ�YRP�.QRZOHGJH�6\VWHPV�/DEURUDWRU\�GHU�6WDQIRUG�8QLYHUVLW\�YHUZLHVHQ��GLH�VLFK

DXVJLHELJ�PLW� GHU� ]LHOJHULFKWHWHQ� 6WHXHUXQJ� DXWRQRPHU�$JHQWHQ� QDFK�PHQVFKOLFKHP�9RUELOG� DQ�

KDQG�YRQ�0RWLYDWLRQVSURILOHQ�EHVFKlIWLJHQ��,P�9RUGHUJUXQG�VWHKW�GDEHL�GLH�0RGHOOLHUXQJ�YRQ�3HU�

V|QOLFKNHLW�I�U�$NWHXUH�LQ�YLUWXHOOHQ�8PJHEXQJHQ��%HL�LKUHP�$QVDW]�VLQG�&KDUDNWHU]�JH�XQG��GLH

%HIULHGLJXQJ�YHUVFKLHGHQ�VWDUN�DXVJHSUlJWHU�%HG�UIQLVVH�GDV�ZHVHQWOLFKH�.ULWHULXP�]XU�+DQGOXQJV�

DXVZDKO�� �YJO�� >+$<��@�� >+$<��D@�� >+$<��E@�� >+$<��F@�� >+$<��G@�� >+$<��D@�� >+$<��E@�

>+$<��F@��>+$<��G@�

:LOO�PDQ�YHUVFKLHGHQDUWLJH�$JHQWHQLPSOHPHQWDWLRQHQ�YHUJOHLFKHQ�� VR�P�VVHQ�GLH�&KDUDNWHULVWLND

GHV�NRQNUHWHQ�$QZHQGXQJVIDOOV��8PJHEXQJ��$XIJDEH�XQG�$UW�GHV�$JHQWHQ��EHU�FNVLFKWLJW�ZHUGHQ�

=XP�%HLVSLHO�HUIRUGHUQ�8PJHEXQJHQ��LQ�GHQHQ�GLH�.RVWHQ�YRQ�)HKOHQWVFKHLGXQJHQ�KRFK�VLQG��HLQ

K|KHUHV�0D��DQ�$QWL]LSDWLRQ�DOV�VROFKH��LQ�GHQHQ�GXUFKDXV�PHKUHUH�$OWHUQDWLYHQ�DXVSURELHUW�ZHU�

GHQ�N|QQHQ��$QGHUH�(LQIOX�IDNWRUHQ��GLH�EHL�GHU�%HWUDFKWXQJ�HLQH�5ROOH�VSLHOHQ��VLQG�GLH�9LHOIDOW

XQG�$UW�GHU�YHUI�JEDUHQ�6HQVRUHQ�VRZLH�GLH�HUIRUGHUOLFKH�5HDNWLRQV]HLW�GHV�$JHQWHQ�

'LH�$XVZDKO�GHU�MHZHLOV�QlFKVWHQ�+DQGOXQJ�JHVFKLHKW�EHL�HLQHP�$JHQWHQ�DOV�5HDNWLRQ�DXI�HLQH�HLQ�

JHKHQGH�%RWVFKDIW��'DV�*HVDPWYHUKDOWHQ�HLQHV�DJHQWHQEDVLHUWHQ�6\VWHPV� HUJLEW� VLFK� DOVR� DXV�GHU

6XPPH�GHV�9HUKDOWHQV�DOOHU�HLQ]HOQHQ�$JHQWHQ�VRZLH�GHP�(QWVFKHLGXQJV�1HW]ZHUN��GDV�GLH�HLQ�

]HOQHQ�$JHQWHQ� XQWHUHLQDQGHU� MHZHLOV� KHPPHQG� RGHU� DNWLYLHUHQG� YHUELQGHW�� 'LHVH� VHPDQWLVFKHQ

1HW]H�ZHUGHQ�EHL�JU|�HUHQ�$QZHQGXQJHQ�UHODWLY�NRPSOH[�XQG�VLQG�VFKZHU�]X��EHUEOLFNHQ��VR�GD�

PHLVW�VSH]LHOOH�:HUN]HXJH�]XU�+HUVWHOOXQJ�YRQ�$JHQWHQV\VWHPHQ�HLQJHVHW]W�ZHUGHQ��6LH�XQWHUVFKHL�

GHQ� VLFK� EH]�JOLFK� GHU� 8QWHUVW�W]XQJ� ]XP� $XIEDX� GHU� 1HW]ZHUNH�� XQG� ]ZDU� XQWHU� IROJHQGHQ

$VSHNWHQ��YJO��>0$(��E@��

• :HUGHQ�,QWHQVLWlWHQ�YRQ�9HUELQGXQJHQ�XQWHUVW�W]W"

• .|QQHQ�9HUELQGXQJHQ�YRQ�H[SOL]LW�IRUPXOLHUWHQ�=LHOHQ�RGHU�JOREDO�JHVSHLFKHUWHQ�=XVWlQ�

GHQ�DEKlQJHQ"

• 6LQG�0HFKDQLVPHQ�]XU��KLHUDUFKLVFKHQ��6WUXNWXULHUXQJ�GHV�1HW]ZHUNHV�YRUKDQGHQ"
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• *LEW� HV� :HUN]HXJH�� GLH� YRQ� HLQ]HOQHQ� 9HUELQGXQJHQ� DEVWUDKLHUHQ� XQG� (QWZLFNOHUQ� GLH

6SH]LILNDWLRQ�GHU�=XVDPPHQKlQJH�DXI�K|KHUHU�(EHQH��]XP�%HLVSLHO�PLW�+LOIH� HLQHV�0R�

GHOOV�]XU�5HGXNWLRQ�YRQ�=LHOHQ�LQ�7HLO]LHOH��HUODXEHQ"

���� /HUQHQ�DXV�(UIDKUXQJ

,P�OHW]WHQ�$EVFKQLWW�VLQG�3UREOHPH�XQG�/|VXQJVDQVlW]H�GHU�+DQGOXQJVDXVZDKO�YRUJHVWHOOW�ZRUGHQ�

,P�IROJHQGHQ�ZLUG�JHNOlUW��ZLH�GDV��EHU�GLH�6HQVRUHQ�DXIJHQRPPHQH�)HHGEDFN�DXV�GHU�8PZHOW�]XU

VWHWLJHQ�9HUEHVVHUXQJ�GHV�9HUKDOWHQV�JHQXW]W�ZHUGHQ�NDQQ��6ROFKH�0HFKDQLVPHQ�ZHUGHQ�EHL�QLFKW�

WULYLDOHQ�$QZHQGXQJHQ�Q|WLJ��GD�HV�RIW�]X�NRPSOH[�LVW��GLH�9HUKDOWHQVZHLVHQ�DOOHU�GHQNEDUHQ�6LWXD�

WLRQHQ�SHU�+DQG�XQG� LP�YRUKLQHLQ� ]X� SURJUDPPLHUHQ�� LQVEHVRQGHUH�ZHJHQ� GHU� VLFK� VWlQGLJ� lQ�

GHUQGHQ�8PZHOW��'DV�3UREOHP�GHV�/HUQHQV�DXV�(UIDKUXQJHQ�LVW��EHL�JHJHEHQHQ�=LHOHQ��+DQGOXQ�

JHQ�XQG�6HQVRUGDWHQ�HLQH�2SWLPLHUXQJ�GHU�+DQGOXQJVDXVZDKO�LP�6LQQH�GHU�=LHOH�]X�HUUHLFKHQ��XQG

]ZDU� EDVLHUHQG� DXI� ELVKHU� JHPDFKWHQ� (UIDKUXQJHQ�� DOVR� GHP� (UIROJ� RGHU� 0L�HUIROJ� IU�KHUHU

+DQGOXQJHQ��'HU�/HUQPHFKDQLVPXV�VROOWH�GHQ�(LQJULII�HLQHV�Å7UDLQHUV´�P|JOLFK��DEHU�QLFKW�Q|WLJ

PDFKHQ��GDV�KHL�W�HU�VROOWH�LP�ZHVHQWOLFKHQ�XQ�EHUZDFKW�XQG�DXWRQRP�VWDWWILQGHQ��DEHU�GLH�(LQJD�

EH�YRQ�(UVWZLVVHQ�RGHU�GLH�PDQXHOOH�.RUUHNWXU�YRQ�*HOHUQWHP�HUODXEHQ��(UIDKUXQJHQ�VROOWHQ�QLFKW

QXU� LQ� H[SOL]LWHQ� 7UDLQLQJVSKDVHQ� DXIJH]HLFKQHW� ZHUGHQ�� YLHOPHKU� VROOWHQ� DOOH� +DQGOXQJHQ� ]XU

:HLWHUHQWZLFNOXQJ�EHLWUDJHQ�N|QQHQ��'DEHL� LVW� HLQH�)LOWHUXQJ�QLFKW� UHOHYDQWHU�RGHU�XQSODXVLEHOHU

�]XP�%HLVSLHO�JHVW|UWHU��6HQVRUGDWHQ�Q|WLJ��XP�GLH�HQWVWHKHQGH�'DWHQIOXW�LQ�GHQ�*ULII�]X�EHNRP�

PHQ�

=XVlW]OLFK�]XP�HLJHQWOLFKHQ�/HUQPHFKDQLVPXV�ZHUGHQ�ZHLWHUH�$OJRULWKPHQ�EHQ|WLJW��HWZD�]XU�%H�

ZHUWXQJ� GHV� (UIROJHV� HLQHU�+DQGOXQJ� XQG� GLH�$XIWHLOXQJ� GLHVHU� %HZHUWXQJ� DXI� 7HLOKDQGOXQJHQ�

RGHU�]XU�$XVZDKO�YRQ�DOWHUQDWLYHQ�+DQGOXQJHQ��XP�GLHVH�LP�([SHULPHQW�DXV]XSURELHUHQ��,P�DOO�

JHPHLQHQ�EULQJHQ�GLH�HLQ]HOQHQ�/HUQYHUIDKUHQ�VSH]LHOOH�9HUIDKUHQ�]XU�+DQGOXQJVDXVZDKO�PLW��(V

ODVVHQ�VLFK�GUHL�.ODVVHQ�YRQ�$UFKLWHNWXUHQ�]XU�,PSOHPHQWDWLRQ�GHU�+DQGOXQJVDXVZDKO�PLW�/HUQHI�

IHNWHQ�XQWHUVFKHLGHQ��YJO��>0$(��E@��
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1DPH hEHUOHJXQJ +DQGOXQJVDXVZDKO /HUQPHFKDQLVPXV ([SHULPHQWLHU�

VWUDWHJLH

5HLQIRUFHPHQW

/HDUQLQJ

(LQH 0DWUL[ HQWKlOW

I�U MHGHV 6LWXDWLRQ�

+DQGOXQJ�3DDU HLQHQ

YRUUDXVVLFKWOLFKHQ

(UIROJVZHUW�

$XVZDKO GHUMHQLJHQ

+DQGOXQJ PLW GHP

JU|�WHQ ]X HUZDUWHQGHQ

(UIROJVVLJQDO� 'DEHL

ZHUGHQ DXFK GLH ZDKU�

VFKHLQOLFK QlFKVWHQ

+DQGOXQJHQ HLQEH]R�

JHQ�

-H QDFK HPSIDQJHQGHP

(UIROJVVLJQDO ZLUG GHU

HQWVSUHFKHQGH :HUW LQ GHU

0DWUL[ HUK|KW RGHU HUQLHG�

ULJW�

%HL HLQHP EHVWLPP�

WHQ 3UR]HQWDQWHLO

ZLUG QLFKW GLH RSWL�

PDOH� VRQGHUQ HLQH

]XIlOOLJH +DQGOXQJ

DXVJHZlKOW�

&ODVVLILHU 6\V�

WHPV

(LQH /LVWH YRQ 5H�

JHOQ �&ODVVLILHU� PLW

MHZHLOV HLQHU

$QZHQGXQJVEH�

GLQJXQJ� HLQHU

+DQGOXQJ XQG HLQHP

6WlUNHZHUW EHVWLP�

PHQ GLH +DQGOXQJV�

DXVZDKO�

$XV GHQMHQLJHQ &ODVVL�

ILHUV� GHUHQ %HGLQJXQJ

]XU DNWXHOOHQ 6LWXDWLRQ

SD�W� ZLUG SURSRUWLRQDO

]X GHUHQ 6WlUNH HLQHU

DXVJHZlKOW�

(PSIlQJW GHU $JHQW HLQ

(UIROJVVLJQDO E]JO� HLQHU

+DQGOXQJ� ZLUG GLH 6WlUNH

GHUMHQLJHQ 5HJHOQ� GLH ]X

GHU $XVI�KUXQJ GLHVHU

+DQGOXQJ EHLJHWUDJHQ

KDEHQ� DQJHSD�W�

,Q EHVWLPPWHQ =HLW�

LQWHUYDOOHQ ZHUGHQ

GLH 5HJHOQ PLW GHQ

JHULQJVWHQ 6WlUNH�

ZHUWHQ GXUFK 0XWD�

WLRQHQ XQG &URVV�

RYHUV HUIROJUHLFKHU

5HJHOQ HUVHW]W��

0RGHO %XLOGHUV (LQ NDXVDOHV 0RGHOO

DXV %HGLQJXQJHQ�

+DQGOXQJHQ XQG LK�

UHQ ZDKUVFKHLQOLFKHQ

5HVXOWDWHQ ZLUG LQ

)RUP YRQ 6FKHPDWD

DXIJHEDXW�

'XUFK $EJOHLFK GHU

6LWXDWLRQ XQG GHU =LHOH

PLW GHQ ZDKUVFKHLQOL�

FKHQ 5HVXOWDWHQ GHU

6FKHPDWD ZLUG GDV JH�

HLJQHWVWH 6FKHPD DXV�

JHZlKOW XQG GLH ]XJH�

K|ULJH +DQGOXQJ�VIROJH�

DXVJHI�KUW�

9HUlQGHUXQJHQ GHU 8P�

ZHOW ZHUGHQ ZlKUHQG GHU

+DQGOXQJVDXVI�KUXQJ

DXIJH]HLFKQHW XQG LQ GLH

/LVWH GHU 5HVXOWDWH GHV

DNWLYHQ 6FKHPDV HLQEH]R�

JHQ� :HQQ LQ HLQHP

6FKHPD ,QNRQVLVWHQ]HQ

HQWVWHKHQ� ZHUGHQ QHXH

6FKHPDWD PLW GLIIHUHQ�

]LHUWHUHQ %HGLQJXQJHQ

DEJHVSDOWHQ�

0HKUHUH $QVlW]H

VLQG P|JOLFK� ,Q YRU�

KDQGHQHQ ,PSOH�

PHQWDWLRQHQ ZHUGHQ

([SHULPHQWH EDVLH�

UHQG DXI =XIDOO� =LH�

OHQ RGHU $XIPHUN�

VDPNHLW GXUFKJH�

I�KUW�

������������������������������������������������
� &ODVVLILHU 6\VWHPV YHUZHQGHQ ]XP (UVWHOOHQ DOWHUQDWLYHU 9HUKDOWHQVZHLVHQ Å*HQHWLVFKH $OJRULWKPHQ´� GLH QDFK GHP 9RUELOG GHU
*HQHWLN SRVLWLYH 0HUNPDOH QHX NRPELQLHUHQ XQG JOHLFK]HLWLJ 0HFKDQLVPHQ ]XU $EVWUDNWLRQ ]XU 9HUI�JXQJ VWHOOHQ� �YJO� >:(6��@�
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'HQ�YHUVFKLHGHQHQ�9HUIDKUHQ�]XU�+DQGOXQJVDXVZDKO�XQG�]XP�/HUQHQ�KDIWHQ�MHZHLOV�JHZLVVH�9RU�

XQG�1DFKWHLOH� DQ�� GLH� YRU� HLQHP�(LQVDW]� XQWHU�%HU�FNVLFKWLJXQJ� GHU�$QIRUGHUXQJHQ� DEJHZRJHQ

ZHUGHQ�VROOWHQ��6R�N|QQHQ�EHLVSLHOVZHLVH�5HLQIRUFHPHQW�/HDUQLQJ�XQG�&ODVVLILHU�6\VWHPV�QXU�PLW

NRQVWDQWHQ�=LHOHQ�XPJHKHQ��0RGHO�%XLOGHUV�N|QQHQ�]ZDU��GD�VLH�HLQH�6WUXNWXULHUXQJ�PLW�+LOIH�YRQ

6FKHPDWD� YRUQHKPHQ��PLW� YDULLHUHQGHQ� =LHOHQ� XPJHKHQ�� GRFK� HUJHEHQ� VLFK� ZHJHQ� GHV� %HUHFK�

QXQJVDXIZDQGHV�I�U�GHQ�VWlQGLJHQ�$EJOHLFK�YRQ�6LWXDWLRQHQ��=LHOHQ�XQG�YHUJDQJHQHQ�5HVXOWDWHQ

(LQVFKUlQNXQJHQ�I�U�GHQ�(FKW]HLWEHWULHE�



6HLWH���

��0XOWLXVHU�:HOWHQ�XQG�$YDWDUH

'HU�6WDQGDUG�]XU�%HVFKUHLEXQJ�YLUWXHOOHU�:HOWHQ�LVW�GHU]HLW�950/���9LUWXDO�5HDOLW\�0RGHOLQJ�/DQ�

JXDJH��� 9HUWHLOWH� :HOWHQ� VLQG� ZLH� EHL� +70/� �+\SHUWH[W� 0DUNXS� /DQJXDJH�� DXI� GHU� %DVLV� GHV

+773�3URWRNROOV��+\SHUWH[W�7UDQVPLVVLRQ�3URWRFRO��XQG�85/V��8QLIRUP�5HVRXUFH�/RFDWRU��UHDOL�

VLHUEDU��6HLW�GHU�9HUVLRQ���LVW�HV�LP�5DKPHQ�GHV�6WDQGDUGV�P|JOLFK��2EMHNWH�PLW�+LOIH�QHXHU�0H�

FKDQLVPHQ�VRZLH�HLQHU�3URJUDPPLHUVFKQLWWVWHOOH�]X�-DYD�XQG�-DYD6FULSW�PLW�9HUKDOWHQ�DXV]XVWDWWHQ�

/HLGHU�IHKOHQ�GHP�6WDQGDUG�]XU�=HLW�QRFK�ZHVHQWOLFKH�9RUJDEHQ�I�U�GHQ�0HKUEHQXW]HUEHWULHE�XQG

GHU�5HSUlVHQWDWLRQ�YRQ�$YDWDUHQ��ZDV�]XU�)ROJH�KDW��GD��ZHJHQ�GHU�1DFKIUDJH�QDFK�0HKUEHQXW�

]HUZHOWHQ�GLH�+HUVWHOOHU� YRQ�950/�%URZVHUQ�KLHUI�U� HLJHQH�.RQ]HSWH� HQWZLFNHOQ� XQG� VR� HLQHQ

JHZLVVHQ� :LOGZXFKV� HQWVWHKHQ� ODVVHQ�� 'HP� HQWJHJHQ]XZLUNHQ�� KDW� VLFK� GLH� ,QLWLDWLYH� 8QLYHUVDO

$YDWDUV�YHUVFKULHEHQ��'LHVH�*UXSSH�HUDUEHLWHW�LQ�HUVWHU�/LQLH�9RUVFKOlJH�]XU�6WDQGDUGLVLHUXQJ�YRQ

$YDWDUHQ��XP�GLHVH�XQDEKlQJLJ�YRP�YHUZHQGHWHQ�%URZVHU�3URGXNW�YHUZHQGHQ�]X�N|QQHQ��$X�HU�

GHP�VROO�HUP|JOLFKW�ZHUGHQ��GLH�(LJHQVFKDIWHQ�GHV�$YDWDUV�DXFK�EHLP�:HFKVHOQ�GHU�:HOW��EHU�HLQH

85/�ÅPLW]XQHKPHQ´�� LQGHP�)RUPDWH�I�U�VROFKH�(LJHQVFKDIWHQ�YRUJHJHEHQ�ZHUGHQ��XQG�]ZDU� LQ

HLQHU�)RUP��GLH�GLH�EHVWHKHQGH�950/��6\QWD[�QLFKW�YHUOHW]W��$XIEDXHQG�DXI�GHQ�950/��6WDQGDUG

ZLOO�8QLYHUVDO�$YDWDUV�DOVR�HLQH���ZLH�VLH�HV�QHQQHQ���8QLYHUVDO�$YDWDU�0DUNXS�/DQJXDJH�VSH]LIL]LH�

UHQ��GLH�HLQH�IRUPDOH�%HVFKUHLEXQJ�HLQHU�%HQXW]HUUHSUlVHQWDWLRQ�HUODXEW���YJO��>0$��@�

)ROJHQGH�,QKDOWH�]XU�'HILQLWLRQ�YRQ�$YDWDUHQ�ZHUGHQ�YRUJHVFKODJHQ�

• HLQ� %HQXW]HUSURILO� DOV� 85/� DXI� HLQ� +70/�'RNXPHQW�� ZHOFKHV� GLH� UHDOH� RGHU� HLQH� HUGDFKWH

,GHQWLWlW�GHV�%HQXW]HUV��ZLH�HLQH�+RPHSDJH��YRUVWHOOW�

• HLQ�$YDWDU�0RGHOO�� EHVWHKHQG� DXV� HLQHP��'�0RGHOO� LQ�950/�VRZLH�$QJDEHQ�GDU�EHU��ZDQQ

XQG�ZLH�GDV�0RGHOO�]X�DQLPLHUHQ�LVW��%HL�NRPSOH[HQ�2EMHNWHQ�VROOHQ�DXFK�YHUHLQIDFKWH�9HUVLR�

QHQ�I�U�%HWUDFKWHU�PLW�ODQJVDPHUHQ�5HFKQHUQ�]XU�9HUI�JXQJ�JHVWHOOW�ZHUGHQ�

• HLQ�0HFKDQLVPXV�]XU�VLFKHUHQ�,GHQWLIL]LHUXQJ�GHU�UHDOHQ�3HUVRQ��GLH�VLFK�KLQWHU�GHP�$YDWDU�YHU�

ELUJW��]XP�%HLVSLHO�HLQ�3,1�RGHU�HLQ�=HUWLILNDW��'LHV� LVW�EHLVSLHOVZHLVH� I�U�2QOLQH�6KRSSLQJ� LQ

YLUWXHOOHQ�:HOWHQ�XQEHGLQJW�YRQQ|WHQ�

• ,QIRUPDWLRQHQ��EHU�GLH�(UUHLFKEDUNHLW�SHU�&KDW�RGHU�,QWHUQHW�7HOHSKRQLH��GLH�EHNDQQWJHEHQ��DXI

ZHOFKH�:HLVH�PDQ�DXFK�PLW�3DUWQHUQ�MHQVHLWV�GHU�*UHQ]HQ�HLQHU�YLUWXHOOHQ�:HOW�]X�NRPPXQL]LH�

UHQ�EHUHLW�LVW�



6HLWH���

• DQELHWHUVSH]LILVFKH�'DWHQ��HWZD� LQ�6SLHOHQ�HUZRUEHQH�3XQNWH�RGHU�*HJHQVWlQGH�UHVSHNWLYH�EHL

6KRSSLQJ�:HOWHQ�GHU�,QKDOW�GHV�:DUHQNRUEHV�

�YJO��>0$��@�

6ROFKH�.RQ]HSWH�ZHUGHQ�LQ�=XNXQIW�DXFK�EHL�GHU�,PSOHPHQWLHUXQJ�YRQ�DXWRPDWLVLHUWHQ�&KDUDNWH�

UHQ� ]X� EHDFKWHQ� VHLQ�� XP� GLH�*UHQ]H� ]ZLVFKHQ�$YDWDUHQ� XQG�$JHQWHQ�ZHLWHVWJHKHQG� ]X� YHUZL�

VFKHQ�



6HLWH���

�� 3URJUDPPJHVWHXHUWH�95�&KDUDNWHUH

���� hEHUOHJXQJHQ�I�U�HLQH�HLJHQH�5HDOLVLHUXQJ

������ 0RWLYDWLRQ

9LUWXHOOH�:HOWHQ�RKQH�%HZRKQHU�ZLUNHQ�RIW�ZLH

*HLVWHUVWlGWH��VLH�YHUPLWWHOQ�HLQ�*HI�KO�GHU�(LQ�

VDPNHLW��XQG�HV�PDQJHOW� LKQHQ�DQ�,QWHUDNWLYLWlW�

'LHVHQ� 0DQJHO� YHUVXFKHQ� $QELHWHU� YRQ� 95�

6\VWHPHQ��GLH�HLQHQ�%HWULHE�I�U�PHKUHUH�%HQXW�

]HU� YRUVHKHQ�� DE]XVWHOOHQ�� ,Q� VROFKHQ� 6\VWHPHQ

ZHUGHQ� GLH� MHZHLOV� DQGHUHQ� ]XJHVFKDOWHWHQ� %H�

QXW]HU� GXUFK� $YDWDUH� UHSUlVHQWLHUW�� $OOHUGLQJV

ZROOHQ� GLHVH� PHQVFKOLFKHQ� $NWHXUH� PHLVW� GLH

YLUWXHOOH�:HOW�NRQVXPLHUHQ�XQG�QLFKW�HWZD�HLQH

LKQHQ�]XJHZLHVHQH�5ROOH�VSLHOHQ�RGHU�JDU�'LHQ�

VWH�DQELHWHQ��:LH�DEHU�ZLUNW�HLQ�YLUWXHOOHV�6KRS�

SLQJ�&HQWHU� RKQH� 9HUNlXIHU�� HLQH� %LEOLRWKHN

RKQH�%LEOLRWKHNDU�RGHU� HLQ�0XVHXP�RKQH�0X�

VHXPVI�KUHU"�:LH� VROOHQ� 95�6SLHOH� IXQNWLRQLH�

UHQ��ZHQQ�XQEHOLHEWH�5ROOHQ�QLFKW� EHVHW]W�ZHU�

GHQ� RGHU� &KDUDNWHUH� HLQIDFK� QLFKW� HLQJHORJJW

VLQG"

,Q� GHQ� QlFKVWHQ� $EVFKQLWWHQ� ZLUG� QXQ� DOV

+DXSWJHJHQVWDQG� PHLQHU� 8QWHUVXFKXQJHQ� HLQ

9HUIDKUHQ� HQWZLFNHOW�� ZLH� EHVWLPPWH� 5ROOHQ

GXUFK�DXWRPDWLVLHUWH���DOVR�SURJUDPPJHVWHXHUWH���&KDUDNWHUH��GLH�ZLH�$YDWDUH� ILJ�UOLFK�GDUJHVWHOOW

ZHUGHQ���EHUQRPPHQ�ZHUGHQ�N|QQHQ�

$EELOGXQJ ��� 3URSRUWLRQVWXGLH YRQ /HRQDUGR GD 9LQ�
FL

�:HE0XVHXP� 3DULV� KWWS���ZZZ�IKL�
EHUOLQ�PSJ�GH�ZP�SDLQW�DXWK�YLQFL�VNHWFK� DP

����������



6HLWH���

0HLQH�8PVHW]XQJ�ZLUG�DXVJHZlKOWH�(UNHQQWQLVVH�XQG�0RGHOOH�DXV�GHU�9HUKDOWHQVVWHXHUXQJ�EHLP

0HQVFKHQ�XQG�GHU�$QLPDWLRQ�YRQ��'�2EMHNWHQ�PLW�$JHQWHQNRQ]HSWHQ�QHX�NRPELQLHUHQ�XQG�GLHVH

I�U� DXWRPDWLVLHUWH� &KDUDNWHUH� LQ� YLUWXHOOHQ� :HOWHQ� HLQVHW]HQ�� 'DEHL� VROO� QLFKW� GLH� 1DFKELOGXQJ

PHQVFKOLFKHU�,QWHOOLJHQ]�LP�9RUGHUJUXQG�VWHKHQ��VRQGHUQ�YLHOPHKU�GLH�0RGHOOLHUXQJ�YRQ�YLHOIlOWL�

JHP�XQG�YRU�DOOHP�JODXEKDIWHP�9HUKDOWHQ��$XFK�VROO�]XQlFKVW�NHLQ�:HUW�DXI�SHUIHNWHQ�5HDOLVPXV

EHL�GHU�'DUVWHOOXQJ�JHOHJW�ZHUGHQ��ZDV�HLQHQ�(FKW]HLWEHWULHE�EHL�GXUFKVFKQLWWOLFKHU�+DUGZDUHDXV�

VWDWWXQJ�YHUKLQGHUQ�Z�UGH��1LFKWVGHVWRWURW]�VROO�GDV�.RQ]HSW�6FKQLWWVWHOOHQ�XQG�0|JOLFKNHLWHQ�]XU

(UZHLWHUXQJ�HQWKDOWHQ�XQG�VR�HLQH�3ODWWIRUP�I�U�:HLWHUHQWZLFNOXQJHQ�XQG�GLH�(LQELQGXQJ�VSH]LDOL�

VLHUWHU�0RGXOH�GDUVWHOOHQ��$X�HUGHP�ZLOO� LFK�QLFKW���ZLH�DQGHUH��GLH�VLFK� WKHRUHWLVFK�PLW�$JHQWHQ

EHVFKlIWLJHQ���HLQ�H[SHULPHQWHOOHV�95�6\VWHP�VSH]LHOO�I�U�PHLQH�$QIRUGHUXQJHQ�VHOEHU�HQWZLFNHOQ�

VRQGHUQ�EHVWHKHQGH�6WDQGDUGV�EHU�FNVLFKWLJHQ��'LHV�HUK|KW�GLH�0|JOLFKNHLWHQ�I�U�GHQ�SUDNWLVFKHQ

(LQVDW]�PHLQHU�6RIWZDUH�� VHW]W�PLFK�DXI�GHU�DQGHUHQ�6HLWH� MHGRFK�GHQ�0lQJHOQ�GHU�YHUZHQGHWHQ

6WDQGDUGV�XQG�3URGXNWH�DXV��0HLQH�,PSOHPHQWDWLRQ�ZLUG�DXI�950/���%HVFKUHLEXQJVVSUDFKH�I�U

YLUWXHOOH�:HOWHQ��DXIVHW]HQ�XQG�6WHXHUXQJVPRGXOH�LQ�-DYD�I�U�DXWRPDWLVLHUWH�&KDUDNWHUH�HQWKDOWHQ�

GLH�VRZRKO�HLQH�-DYD�3URJUDPPLHUVFKQLWWVWHOOH�DOV�DXFK�HLQH�VSH]LHOOH�6NULSWVSUDFKH�]XU�9HUKDOWHQV�

GHILQLWLRQ�]XU�9HUI�JXQJ�VWHOOHQ�

$EELOGXQJ ��� $XWRPDWLVLHUWHU &KDUDNWHU



6HLWH���

������ $QIRUGHUXQJHQ

'DV�9HUIDKUHQ�]XU�(UVWHOOXQJ�DXWRPDWLVLHUWHU�&KDUDNWHUH� VROOWH�YHUVFKLHGHQHQ�$QIRUGHUXQJHQ�JH�

Q�JHQ�

'LHVH�VLQG�LP�HLQ]HOQHQ�

• /HLFKWH�(LQELQGEDUNHLW�LQ�EHVWHKHQGH�:HOWHQ�VROO�JHJHEHQ�VHLQ�

• .RPSOH[H�%HZHJXQJHQ�PLW�SDUDOOHO�DEODXIHQGHQ�7HLOEHZHJXQJHQ�VROOHQ�GHILQLHUEDU�VHLQ�

• $XV�XQWHUVFKLHGOLFKHQ�6LWXDWLRQHQ�VROO�SRWHQWLHOO�XQWHUVFKLHGOLFKHV�9HUKDOWHQ�UHVXOWLHUHQ�

• 7H[WGLDORJH�PLW�P|JOLFKVW�YLHOIlOWLJHP�'LDORJYHUKDOWHQ�VROOHQ�XQWHUVW�W]W�ZHUGHQ�

• 0HFKDQLVPHQ� ]XU�3DUDPHWULVLHUXQJ� XQG�.RQILJXUDWLRQ��PLW� GHQHQ�&KDUDNWHUH� RKQH�3URJUDP�

PLHUDXIZDQG�LQ�P|JOLFKVW�YLHOIlOWLJHU�)RUP�YHUZHQGHW�ZHUGHQ�N|QQHQ��VROOHQ�EHUHLWJHVWHOOW�ZHU�

GHQ�

• 'LH�:LHGHUYHUZHQGEDUNHLW� GHU� 6RIWZDUH�0RGXOH� VROO� GXUFK� REMHNWRULHQWLHUWH� 3URJUDPPLHUXQJ

VLFKHUJHVWHOOW�ZHUGHQ�

• 6SH]LDOLVLHUWH�0RGXOH� �� ]XP�%HLVSLHO� ]XU�$QLPDWLRQ�YRQ�+DXW��.OHLGXQJ�XQG�+DDUHQ� �� VROOHQ

HLQELQGEDU�VHLQ�

������ $XVZDKO�GHU�6RIWZDUH�.RQILJXUDWLRQ

,Q� GHQ� OHW]WHQ� -DKUHQ� KDW� VLFK� 950/� DOV� GHU� 6WDQGDUG� ]XU� %HVFKUHLEXQJ� YRQ� LQWHUDNWLYHQ� �'�

2EMHNWHQ�XQG�YLUWXHOOHQ�:HOWHQ�HQWZLFNHOW��,Q�950/�GHILQLHUWH�YLUWXHOOH�:HOWHQ�N|QQHQ�LP�:::

�:RUOG�:LGH�:HE��YHUWHLOW�YRUOLHJHQ�XQG�PLW�VRJHQDQQWHQ�950/�%URZVHUQ�HUIRUVFKW�ZHUGHQ��'LH�

VH�%URZVHU�VLQG�3URJUDPPH��GLH�GLH�950/�:HOWHQ�GDUVWHOOHQ�XQG�GHP�%HQXW]HU�HUODXEHQ��GXUFK

GLHVH�:HOWHQ�]X�QDYLJLHUHQ��bKQOLFK�ZLH�EHLP�Å6XUIHQ´�GXUFK�GDV�:::�PLW�+LOIH�YRQ�+70/�

%URZVHUQ��N|QQHQ�DXFK�LQ�950/�:HOWHQ�5HFKQHU��XQG�/lQGHUJUHQ]HQ��EHU�+\SHUOLQNV�P�KHORV

�EHUZXQGHQ�ZHUGHQ�

'LH� HUVWH�9HUVLRQ�GHU�950/��6SH]LILNDWLRQ�ZXUGH� YRQ� 6LOLFRQ�*UDSKLFV� DXI� GHU�*UXQGODJH� GHV

2SHQ�,QYHQWRU�'DWHLIRUPDWHV�HQWZLFNHOW��EHL�GHU�950/��6SH]LILNDWLRQ�ZDUHQ�]XVlW]OLFK�LQVEHVRQ�

GHUH� GLH� )LUPHQ� 6RQ\�5HVHDUFK� XQG�0LWUD� EHWHLOLJW�� %HL� GHU� 6WDQGDUGLVLHUXQJ�ZXUGHQ� DXFK�9RU�

VFKOlJH�DXV�GHU�(PDLO�'LVNXVVLRQVJUXSSH�ZZZ�YUPO#ZLUHG�FRP�EHU�FNVLFKWLJW�



6HLWH���

,Q�GHU�950/��6SH]LILNDWLRQ�VLQG�YHUVFKLHGHQH�9HUIDKUHQ�]XU�6WHXHUXQJ�EHZHJWHU�2EMHNWH�HQWKDO�

WHQ��'HU�HLQIDFKVWH�0HFKDQLVPXV��VLQG�GLH�VRJHQDQQWHQ�,QWHUSRODWRUHQ��PLW�GHQHQ�5RWDWLRQHQ�XQG

7UDQVODWLRQHQ� YRQ�2EMHNWHQ� XQG� 7HLOREMHNWHQ� GXUFKJHI�KUW� ZHUGHQ� N|QQHQ�� MHGRFK� EOHLEHQ� GLH

%HZHJXQJVDEOlXIH�LPPHU�GLHVHOEHQ��:HVHQWOLFK�PHKU�0|JOLFKNHLWHQ�ELHWHW�GLH�6WHXHUXQJ��EHU�-D�

YD6FULSW��HLQH�8QWHUPHQJH�YRQ�-DYD��'LH� LQ�GLHVHU�6NULSWVSUDFKH�QRWLHUWHQ�3URJUDPPWHLOH�ZHUGHQ

GLUHNW� LQ�GLH�950/�'DWHLHQ�JHVFKULHEHQ�XQG�YRP�%URZVHU� LQWHUSUHWLHUW��'LH�GULWWH�XQG�XPIDQJ�

UHLFKVWH�$OWHUQDWLYH�ELHWHW�GLH�6FKQLWWVWHOOH�]X�H[WHUQHQ�-DYD�3URJUDPPHQ��6ROFKH�3URJUDPPH�N|Q�

QHQ�DOOH�9RU]�JH�GHU�3URJUDPPLHUVSUDFKH�-DYD�QXW]HQ�XQG�QHEHQ�GHU�EOR�HQ�6WHXHUXQJ�GHU��'�

2EMHNWH� ]XP�%HLVSLHO� DXFK�'DWHLRSHUDWLRQHQ�� IHQVWHUEDVLHUWH�%HQXW]XQJVVFKQLWWVWHOOHQ� XQG�1HW]�

ZHUN�=XJULIIH�GXUFKI�KUHQ��hEHU�GLH�-DYD�950/�6FKQLWWVWHOOH�G�UIHQ�YHUVFKLHGHQH�,QIRUPDWLRQHQ

DXVJHWDXVFKW�ZHUGHQ�� 3DUDPHWHU� N|QQHQ�PLW�+LOIH� YRQ�)LHOGV� �6WDUWSDUDPHWHU�� YRQ� GHU� YLUWXHOOHQ

:HOW� DQ� -DYDSURJUDPPH��EHUJHEHQ�ZHUGHQ�� RGHU� HV� N|QQHQ�.DQlOH� I�U� GHQ�(UHLJQLVDXVWDXVFK� �

(YHQW,QV�XQG�(YHQW2XWV���HLQJHULFKWHW�ZHUGHQ�

950/��:HOW�Æ�-DYD�3URJUDPP -DYD�3URJUDPP�Æ�950/��:HOW

6WDUWSDUDPHWHU��)LHOGV�

(UHLJQLVVH� �(YHQW,QV��� 5HDNWLRQ� DXI� ]�%�� 0DXV�

NOLFNV�DXI�HLQ�2EMHNW��=HLWWDNWH��9HUlQGHUXQJ�GHU

UlXPOLFKHQ�1lKH�� � GHU�6LFKWEDUNHLW�RGHU� HLQ]HO�

QHU�9HNWRUHQ

6WHXHUXQJ� �(YHQW2XWV�� EHOLHELJHU� 9HNWRUHQ� RGHU

6FKDOWHU�]X�MHGHU�=HLW�GHV�3URJUDPPDEODXIHV



6HLWH���

8P� QLFKW� GHQ� %HVFKUlQNXQJHQ� GHU

6NULSWVSUDFKH� -DYD6FULSW� ]X� XQWHUOLH�

JHQ�� XP� .RQILJXUDWLRQVGDWHQ� DEVSHL�

FKHUQ� XQG� XP� HLQH� IHQVWHURULHQWLHUWH

%HQXW]HUI�KUXQJ� UHDOLVLHUHQ� ]X� N|Q�

QHQ�� KDEH� LFK�PLFK� HQWVFKORVVHQ�� ]XU

5HDOLVLHUXQJ� GHU� DXWRPDWLVLHUWHQ� 95�

&KDUDNWHUH� GLH� -DYD�6FKQLWWVWHOOH� ]X

YHUZHQGHQ�

:HJHQ�GHU�$NWXDOLWlW�YRQ�950/��JLEW

HV� GHU]HLW� OHLGHU� NHLQHQ� %URZVHU�� GHU

GLH�6SH]LILNDWLRQ�YROOVWlQGLJ�HUI�OOW�� VR

GD�� LFK� ZlKUHQG� GHU� (QWZLFNOXQJ

PHLQHU�6RIWZDUH�VWlQGLJ�DXI�GHU�6XFKH

QDFK� GHQ� DNWXHOOVWHQ� 3URGXNWHQ� XQG

9HUVLRQHQ�ZDU��=XP�7HVWHQ�GHU�DNWX�

HOOHQ�3URJUDPPH�XQG�950/��:HOWHQ�KDEH�LFK�GHQ�%URZVHU�&RPPXQLW\�3ODFH�I�U�:LQGRZV���17

GHU�)LUPD�6RQ\�YHUZHQGHW��GD�GLHVHU�PLW�GHU� ,PSOHPHQWDWLRQ�GHU� -DYD�6FKQLWWVWHOOH� DP�ZHLWHVWHQ

IRUWJHVFKULWWHQ�LVW�

������ (EHQHQ�GHU�9HUKDOWHQVVWHXHUXQJ

'DV�9HUIDKUHQ�]XU�9HUKDOWHQVGHILQLWLRQ�YRQ�DXWRPDWLVLHUWHQ�&KDUDNWHUHQ�VROO�YHUVFKLHGHQH�6WHXH�

UXQJVP|JOLFKNHLWHQ�HUODXEHQ��:LH�VFKRQ�LQ�GHQ�YRUDQJHJDQJHQHQ�.DSLWHOQ��EHU�0RGHOOH�PHQVFKOL�

FKHU�9HUKDOWHQVVWHXHUXQJ���EHU�GLH�$QLPDWLRQ�YRQ��'�2EMHNWHQ�XQG��EHU�DXWRQRPH�$JHQWHQ�HU�

OlXWHUW�ZXUGH��N|QQHQ�KLHUEHL�PHKUHUH�$EVWUDNWLRQVHEHQHQ�XQG�'HQNPRGHOOH�XQWHUVFKLHGHQ�ZHU�

GHQ��=LHO�PHLQHU�,PSOHPHQWDWLRQ� LVW� LQVEHVRQGHUH��6FKQLWWVWHOOHQ�DXI�HLQHU�P|JOLFKVW�JUR�HQ�=DKO

GLHVHU�(EHQHQ�]X� VFKDIIHQ��XP�VR� IOH[LEOH�XQG�YLHOVFKLFKWLJH�+DQGOXQJHQ�GHILQLHUEDU�]X�PDFKHQ

XQG�JOHLFK]HLWLJ�HLQH�3ODWWIRUP�I�U�ZHLWHUJHKHQGH�0RGHOOH� ]XU�9HUI�JXQJ�]X� VWHOOHQ��(EHQHQ�GHU

9HUKDOWHQVVWHXHUXQJ�N|QQWHQ�PHLQHV�(UDFKWHQV�VHLQ�

��� 6SH]LILNDWLRQ�HLQ]HOQHU�9HNWRUHQ�

��� ,QWHUSRODWLRQ�YRQ�6FKO�VVHOYHNWRUHQ�]X�IO�VVLJHQ�%HZHJXQJHQ�

��� 6\QFKURQLVDWLRQ�YRQ�VHTXHQWLHOOHQ�XQG�SDUDOOHOHQ�(LQ]HOEHZHJXQJHQ�

$EELOGXQJ ��� 'HU 950/��%URZVHU YRQ 6RQ\

Å&RPPXQLW\ 3ODFH´



6HLWH���

��� 5HDNWLRQ�DXI�8PZHOWHLQIO�VVH�

��� +DQGOXQJVDXVZDKO�XQWHU�(LQEH]LHKXQJ�YRQ�=LHOHQ�XQG�6HQVRULQIRUPDWLRQHQ�

��� )HVWOHJXQJ�GHU�+DQGOXQJVDXVZDKO�DXI�GHU�*UXQGODJH�YRQ�&KDUDNWHUHLJHQVFKDIWHQ�

��� $GDSWLRQ�YRQ�+DQGOXQJHQ�LP�6LQQH�YRQ�]LHOEH]RJHQHU�2SWLPLHUXQJ�

'LHVH�(EHQHQ�]HLFKQHQ�VLFK�GXUFK�HLQHQ�DQVWHLJHQGHQ�$EVWUDNWLRQVJUDG�DXV�XQG�VROOHQ�JOHLFK]HLWLJ

HLQH�3ULRULWlWHQOLVWH�I�U�PHLQH�5HDOLVLHUXQJ�DOV�-DYDNODVVHQ�VHLQ��:lKUHQG�LQ�(EHQH����GLH�YRQ�GHU

950/�-DYD�6FKQLWWVWHOOH�LPSOHPHQWLHUW�ZLUG��DXVVFKOLH�OLFK�GDV�6HW]HQ�NRQNUHWHU�:HUWH�XQWHUVW�W]W

LVW��ZHUGHQ�YRQ�PLU�LQ�GHQ�IROJHQGHQ�(EHQHQ���MHZHLOV�DXIEDXHQG�DXI�GHQ�YRULJHQ���DEVWUDNWHUH�$Q�

VWHXHUXQJHQ�XQG�.RQ]HSWH�EHUHLWJHVWHOOW��0HFKDQLVPHQ�GHU�(EHQH���N|QQWHQ�]XP�%HLVSLHO�HUODX�

EHQ��&KDUDNWHUH�GXUFK�HLQH�$Q]DKO�YRQ�PDUNDQWHQ�3DUDPHWHUQ��HWZD�.HQQJU|�HQ�I�U�)UHXQGOLFK�

NHLW�� $JLOLWlW�� $JJUHVVLRQ� RGHU� lKQOLFKH�� ]X� VSH]LIL]LHUHQ�� (LQH� VROFKH� 9HUKDOWHQVVWHXHUXQJ� GXUFK

9RUJDEH�HLQHU�3HUV|QOLFKNHLW�PLW�+LOIH�YRQ�0RWLYDWLRQVSURILOHQ�KDEHQ��%DUEDUD�+D\HV�5RWK��3KLO�

LSSH�0RULJQRW� XQG� DQGHUH� YRP�.QRZOHGJH� 6\VWHPV�/DEURUDWRU\� GHU� 6WDQIRUG�8QLYHUVLW\� YRUJH�

VFKODJHQ� �YJO�� >+$<��@�� >+$<��D@�� >+$<��E@�� >+$<��F@�� >+$<��G@�� >+$<��D@�� >+$<��E@�

>+$<��F@��>+$<��G@��

(LQLJH�JUXQGOHJHQGH�)XQNWLRQHQ��GLH�LQ�GHP�EHVFKULHEHQHQ�6FKLFKWHQPRGHOO�EHQDQQW�ZXUGHQ��KDEH

LFK�DOV��-DYDNODVVHQ�LPSOHPHQWLHUW��GLH�DOV�3URJUDPPLHUVFKQLWWVWHOOH�I�U�:HLWHUHQWZLFNOXQJHQ�GLHQHQ

N|QQHQ��'LH�HLQ]HOQHQ�0RGXOH�XQG�LKU�=XVDPPHQVSLHO�ZHUGHQ�LP�IROJHQGHQ�NXU]�EHKDQGHOW�

���� hEHUEOLFN��EHU�GLH�6RIWZDUHPRGXOH

8P�PHLQH�6RIWZDUH�PLW� DQJHPHVVHQHP�$XIZDQG� IHUWLJVWHOOHQ�]X�N|QQHQ��ZDU�HV�XQEHGLQJW�QRW�

ZHQGLJ��HLQH�$XVZDKO�DXV�GHQ�YLHOHQ�'LQJHQ��GLH�PDQ�UHDOLVLHUHQ�N|QQWH��]X�WUHIIHQ��6R�VLQG�LQ�GHQ

.DSLWHOQ��EHU�$QLPDWLRQ�XQG�$JHQWHQ�HLQLJH�/|VXQJHQ�I�U�7HLOSUREOHPH�YRUJHVWHOOW�ZRUGHQ��EHL�

VSLHOVZHLVH�ZLH�UHDOLVWLVFK�DQLPLHUW�ZHUGHQ�NDQQ�XQG�ZLH�EHL�$JHQWHQ�UHDNWLYHV�XQG�DGDSWLYHV�9HU�

KDOWHQ�HU]HXJW�ZLUG��,P�5DKPHQ�PHLQHU�,PSOHPHQWDWLRQ�LVW�HV�QLFKW�GDV�$QOLHJHQ��VROFKH�VSH]LHOOHQ

/|VXQJHQ�]X�SHUIHNWLRQLHUHQ��9LHOPHKU�P|FKWH�LFK�HLQH�DOOJHPHLQH�%DVLV�VFKDIIHQ��GLH�HLQHUVHLWV�GLH

EHTXHPH�'HILQLWLRQ�YRQ�UHDNWLYHP�9HUKDOWHQ�XQG�DQGHUHUVHLWV�GLH�,QWHJUDWLRQ�GHU�YHUVFKLHGHQVWHQ

VSH]LDOLVLHUWHQ�.RQ]HSWH�DXI�HLQIDFKH�:HLVH�JHVWDWWHW��$XIVHW]HQG�DXI�GHP�SRSXOlUVWHQ�6WDQGDUG�]XU

%HVFKUHLEXQJ�YLUWXHOOHU�:HOWHQ��QlPOLFK�950/���VROOHQ�PHLQH�-DYD�.ODVVHQ�GLH�QRWZHQGLJHQ�3UL�

PLWLYHQ� XQG�:HUN]HXJH� ]XU�9HUKDOWHQVVWHXHUXQJ� DXWRPDWLVLHUWHU� &KDUDNWHUH� LQ� YLUWXHOOHQ�:HOWHQ



6HLWH���

]XU�9HUI�JXQJ�VWHOOHQ�XQG�GXUFK�HLQH�G\QDPLVFKH�6FKQLWWVWHOOHQYHUZDOWXQJ�GLH�(UZHLWHUEDUNHLW�XQG

$QSD�EDUNHLW�VLFKHUVWHOOHQ�

'LH�ZLFKWLJVWH�)XQNWLRQDOLWlW�PHLQHU� ,PSOHPHQWDWLRQ� EHVWHKW� LQ� GHU�5HDOLVLHUXQJ� HLQHU� VSH]LHOOHQ

6NULSWVSUDFKH�]XU�'HILQLWLRQ�YRQ�UHDNWLYHP�9HUKDOWHQ� �☞�����(LQH�6NULSWVSUDFKH�I�U�+DQGOXQJV�

SOlQH��PLW�GLUHNWHP�=XJULII�DXI�NRQILJXULHUEDUH�6FKQLWWVWHOOHQ�]XU�YLUWXHOOHQ�:HOW��$X�HUGHP�VWHOOH

LFK�GXUFK�HLQH�REMHNWRULHQWLHUWH�3URJUDPPLHUVFKQLWWVWHOOH� HLQH�%DVLVIXQNWLRQDOLWlW� ]XU�(UZHLWHUXQJ

GHU�6NULSWVSUDFKH�RGHU�I�U�DQGHUH�:HLWHUHQWZLFNOXQJHQ�]XU�9HUI�JXQJ��,QVJHVDPW�EHVWHKW�PHLQ�-D�

YD�3URJUDPP� DXV� ��� .ODVVHQ�� ]XVDPPHQJHID�W� LQ� GUHL� 0RGXOHQ� �950/,QWHUIDFH�� 955RERW�

6FKHPH5RERW��� GLH� LQ� GLHVHP� $EVFKQLWW� LP� *UREHQ� HUOlXWHUW� ZHUGHQ�� GD� VLH� GLH� 3URJUDPPLHU�

VFKQLWWVWHOOH�UHSUlVHQWLHUHQ�

'LH�GUHLGLPHQVLRQDOH�)LJXU�� GLH� LFK� ]XP�7HVWHQ�PHLQHU� -DYDNODVVHQ� HQWZRUIHQ�KDEH�� EHVWHKW� DXV

HLQIDFKHQ�JHRPHWULVFKHQ�)RUPHQ��6LH�LVW�DOV�VRJHQDQQWHU�35272�LQ�950/��UHDOLVLHUW��ZDV�VRYLHO

EHGHXWHW��GD��HV�VLFK�XP�HLQHQ�3URWRW\SHQ�KDQGHOW��GHU�EHOLHELJ�RIW�LQVWDQ]LLHUW�XQG�GXUFK�GLH�hEHU�

JDEH�EHVWLPPWHU�3DUDPHWHU�JHHLJQHW�YDULLHUW�ZHUGHQ�NDQQ��0LW�+LOIH�GLHVHV�0HFKDQLVPXV�ZLUG�GLH

JOHLFKH�)LJXU���MHZHLOV�PLW�HLQHU�XQWHUVFKLHGOLFKHQ�9HUKDOWHQVNRQILJXUDWLRQ���HLQIDFK�DQ�YHUVFKLHGH�

QHQ�2UWHQ�GHU�YLUWXHOOHQ�:HOW�HLQVHW]EDU�

,Q�950/��H[LVWLHUW�HLQ�VSH]LHOOHU�.QRWHQW\S�QDPHQV�6FULSW�]XU�(LQELQGXQJ�YRQ�-DYDSURJUDPPHQ

LQ�YLUWXHOOH�:HOWHQ��'LHVHP�.QRWHQ��GHU�LUJHQGHLQHP�950/�2EMHNW�XQWHUJHRUGQHW�VHLQ�NDQQ��ZLUG

DOV�(LJHQVFKDIW�HLQH�85/�DXI�HLQH�-DYDNODVVH��EHUJHEHQ��'LHVH�.ODVVH�PX��DOV�(OWHUQNODVVH�6FULSW

KDEHQ��6LH�LVW�7HLO�GHU���LQ�GHU�950/��6SH]LILNDWLRQ�YRUJHJHEHQHQ���950/�-DYD�6FKQLWWVWHOOH��GLH

LQVEHVRQGHUH�GHQ�OHVHQGHQ�RGHU�VFKUHLEHQGHQ�=XJULII�DXI�6FKQLWWVWHOOHQGDWHQ�HUODXEW��'LH�6FKQLWW�

VWHOOH�EHVWHKW�DXV�EHOLHELJHQ�950/��'DWHQW\SHQ���]XP�%HLVSLHO�DXV�9HNWRUHQ��6WULQJV�RGHU�ERRO�

VFKHQ�:HUWHQ��GLH�DOV�)LHOGV��(YHQW,QV�RGHU�(YHQW2XWV�DXVJHWDXVFKW�ZHUGHQ��'LH�%HUHLWVWHOOXQJ�GHU

-DYDNODVVH�6FULSW�LVW�$XIJDEH�GHU�+HUVWHOOHU�YRQ�950/��%URZVHUQ��(LQ�6FULSW�.QRWHQ�LVW�DOV�6WHXH�

UXQJVHLQKHLW�7HLO�PHLQHV�950/�3URWRW\SHQ��GHU�GLH�GUHLGLPHQVLRQDOH�5HSUlVHQWDWLRQ�PHLQHV� DX�

WRPDWLVLHUWHQ�&KDUDNWHUV�HQWKlOW��$XI�GHU�-DYDVHLWH�KDEH�LFK�GLH�.ODVVHQ�950/,QWHUIDFH��955RERW�

XQG�6FKHPH5RERW�DOV�8QWHUNODVVHQ�YRQ�6FULSW�KHUJHVWHOOW�XQG�VR�QDFK�XQG�QDFK�PHKU�)XQNWLRQDOL�

WlW�KLQ]XJHI�JW�



6HLWH���

$EELOGXQJ ��� hEHUEOLFN �EHU 6RIWZDUHPRGXOH

:lKUHQG�6FULSW�QXU�GLH�QDFNWH�6FKQLWWVWHOOH�]XU�YLUWXHOOHQ�:HOW�UHDOLVLHUW��LVW�GLH�.ODVVH�950/,QWHU�

IDFH�I�U�HLQH�ZHLWHUJHKHQGH�9HUZDOWXQJ�GHU�6FKQLWWVWHOOH�]XVWlQGLJ��'LH�]X�YHUZDOWHQGHQ�(YHQW,QV

XQG�(YHQW2XWV�ZHUGHQ�GDEHL�DOV�6WDUWSDUDPHWHU��EHUJHEHQ�XQG�VLQG�GDQDFK�PLW�+LOIH�YRQ��=XJULIIV�

IXQNWLRQHQ��EHU�LKUHQ�1DPHQ�DQVSUHFKEDU��'LH�6FKQLWWVWHOOH�]XU�YLUWXHOOHQ�:HOW�LVW�VRPLW�QLFKW�LP

3URJUDPP�IHVWJHOHJW��VRQGHUQ�Ol�W�VLFK�EHL�%HGDUI�YHUlQGHUQ�RGHU�HUZHLWHUQ��'LH�YRQ�950/,QWHU�

IDFH� EHUHLWJHVWHOOWH�� G\QDPLVFKH� 6FKQLWWVWHOOHQYHUZDOWXQJ� XPID�W� DXFK� GLH� ,PSOHPHQWDWLRQ� YRQ

)XQNWLRQHQ�]XU�$QLPDWLRQ�OLQHDUHU�7UDQVODWLRQV��XQG�5RWDWLRQVEHZHJXQJHQ�XQG�GHUHQ�6\QFKURQL�

VDWLRQ�DQKDQG�HLQHV�JHPHLQVDPHQ�=HLWWDNWHV��6RZRKO�VHTXHQWLHOOH�DOV�DXFK�SDUDOOHOH�(LQ]HOEHZHJXQ�



6HLWH���

JHQ�ZHUGHQ�XQWHUVW�W]W��$X�HUGHP�EHVWHKW�GLH�0|JOLFKNHLW��%HZHJXQJHQ�]\NOLVFK���DOVR�LQ�VWlQGLJHU

:LHGHUKROXQJ����ELV�]XU�H[SOL]LWHQ�%HHQGLJXQJ�DEODXIHQ�]X�ODVVHQ�

'LH�.ODVVH�955RERW�EDXW�DXI�GHU�)XQNWLRQDOLWlW�YRQ�950/,QWHUIDFH�DXI�XQG�HUJlQ]W�HLQHQ�,QWHU�

SUHWHU�I�U�GLH�YRQ�PLU�HQWZRUIHQH�6NULSWVSUDFKH�]XU�'HILQLWLRQ�YRQ�+DQGOXQJVSOlQHQ�I�U�DXWRPDWL�

VLHUWH�&KDUDNWHUH� LQ�YLUWXHOOHQ�:HOWHQ��'LHVH�6NULSWVSUDFKH� �☞� ����(LQH�6NULSWVSUDFKH� I�U�+DQG�

OXQJVSOlQH��ELHWHW�QLFKW�QXU�GHQ�=XJULII�DXI�GLH�)XQNWLRQDOLWlW�YRQ�950/,QWHUIDFH��VRQGHUQ�HUODXEW

DXFK� GLH� .RQILJXUDWLRQ� YRQ� 'LDORJYHUKDOWHQ�� GLH� 6WUXNWXULHUXQJ� PLW� +LOIH� YRQ� 3UR]HGXUHQ� XQG

&DOOEDFNV��9DULDEOHQ�XQG�.RQWUROOVWUXNWXUHQ��(LQH�)HQVWHUEHGLHQXQJ�HUODXEW�GDV�'XUFKI�KUHQ�YRQ

7H[WGLDORJHQ�VRZLH�GDV�(GLWLHUHQ��/DGHQ�XQG�6SHLFKHUQ�GHU�9HUKDOWHQVGHILQLWLRQHQ�

'LH�JHVDPWH�)XQNWLRQDOLWlW�GHU�6NULSWVSUDFKH�KDEH�LFK�]XVlW]OLFK�DOV�-DYD�3URJUDPPLHU�VFKQLWWVWHOOH

]XU�9HUI�JXQJ�JHVWHOOW��XP�:HLWHUHQWZLFNOXQJHQ�]X�HUOHLFKWHUQ��$OV�H[HPSODULVFKH�'HPRQVWUDWLRQ

GHU�3URJUDPPLHUVFKQLWWVWHOOH�KDEH�LFK�LQ�GHU�.ODVVH�6FKHPH5RERW�HLQHQ�VFKHPDRULHQWLHUWHQ�$QVDW]

LPSOHPHQWLHUW��GHU�PLW�HLQHU�DQJHSDVVWHQ�)HQVWHUREHUIOlFKH�HLQH�6WUXNWXULHUXQJ�LQ�9HUKDOWHQVVFKH�

PDWD� UHDOLVLHUW� XQG�GLH� 6NULSWVSUDFKH� XP� VSH]LILVFKH�3UR]HGXUHQ� HUZHLWHUW� �☞� ������%HLVSLHOKDIWH

$QZHQGXQJ�GHU�3URJUDPPLHUVFKQLWWVWHOOH��'HU�6FKHPH5RERW��



6HLWH���

$EELOGXQJ ��� hEHUEOLFN �EHU -DYD�.RPSRQHQWHQ



6HLWH���

���� (LQH�6NULSWVSUDFKH�I�U�+DQGOXQJVSOlQH

(LQH�ZLFKWLJH�)XQNWLRQDOLWlW�GHV�YRQ�PLU�HQWZLFNHOWHQ�-DYD�3URJUDPPHV�LVW�GLH�%HUHLWVWHOOXQJ�HLQHU

VSH]LHOOHQ� 6NULSWVSUDFKH� ]XU� +DQGOXQJVGHILQLWLRQ�� 'LHV� EHGHXWHW� LP� HLQ]HOQHQ�� GD�� MHGHP� GHU

$JHQWHQ�HLQH�RGHU�PHKUHUH�7H[WGDWHLHQ�]XJHRUGQHW�VHLQ�N|QQHQ��'HU�LQ�GLHVHQ�'DWHLHQ�HQWKDOWHQH

7H[W�ZLUG�YRP�-DYD�3URJUDPP�]XU�/DXI]HLW�DOV�+DQGOXQJVSODQ�LQWHUSUHWLHUW�XQG�LQ�NRQNUHWH�$NWLR�

QHQ��EHUVHW]W��ZREHL�GHU�7H[W�GHQ�5HJHOQ�GHU�6NULSWVSUDFKH�JHKRUFKHQ�PX���'LH�JHQDXH�'HILQLWLRQ

GLHVHU�6SUDFKH� LVW� LP�$QKDQJ�GLHVHU�$UEHLW�]X�ILQGHQ��HLQLJH�(LJHQVFKDIWHQ�XQG�%HLVSLHOH�ZHUGHQ

MHGRFK�LP�IROJHQGHQ�KHUDXVJHVWHOOW�

������ 9RUGHILQLHUWH�3UR]HGXUHQ

(LQH�5HLKH�YRQ�3ULPLWLYHQ�VWHKHQ�GHP�%HQXW]HU�GHU�6NULSWVSUDFKH�LQ�)RUP�YRQ�SDUDPHWULVLHUEDUHQ

3UR]HGXUHQ�]XU�9HUI�JXQJ��GLH�VLFK�DXI�GLH�$QVWHXHUXQJ�YRQ�6FKQLWWVWHOOHQ�VRZLH�GLH�$XVJDEH�YRQ

7H[W�LQ�GHP�GDI�U�YRUJHVHKHQHQ�'LDORJIHQVWHU�EH]LHKHQ��'LH�3DUDPHWHU�VROFKHU�3UR]HGXUHQ�ZHU�

GHQ�JHQHUHOO�DOV�GXUFK�HLQH�PLW�.RPPDWD�JHWUHQQWH�/LVWH��EHUJHEHQ��ZREHL�MHGHU�3DUDPHWHU�DXV�HL�

QHP�3DUDPHWHUQDPHQ�3DUDPHWHUZHUW�3DDU�EHVWHKW��=XP�GLUHNWHQ�6HW]HQ�YRQ�(YHQW2XWV�GHU�7\SHQ

5RWDWLRQV��7UDQVODWLRQVYHNWRUHQ��6WULQJV�XQG�)ODJV�LVW�GLH�3UR]HGXU�(YHQW2XW�YRUJHVHKHQ��PLW�GHUHQ

+LOIH�]XP�%HLVSLHO�7H[WQDFKULFKWHQ�YHUVHQGHW��6FKDOWHU�YHUlQGHUW�RGHU�.|USHUWHLOH�UXFNDUWLJ�EHZHJW

ZHUGHQ�N|QQHQ�

%HLVSLHO��6HQGHQ�HLQHV�6WULQJV�DQ�HLQ�9RUOHVHPRGXO��EHU�GLH�6FKQLWWVWHOOH�Å5HDG(QJLQH,Q´��

EventOut vector ReadEngineIn, value ‘Test der Vorlesefunktion’

)�U� OLQHDUH�$QLPDWLRQHQ� N|QQHQ�7UDQVODWH� XQG�5RWDWH� EHQXW]W� ZHUGHQ��'DEHL� ZHUGHQ� MHZHLOV� GHU

=LHO]XVWDQG�XQG�GLH�'DXHU�GHU�%HZHJXQJ�DOV�3DUDPHWHU��EHUJHEHQ��'LH�'DXHU�ZLUG� LQ�(LQKHLWHQ

HLQHV�JOREDOHQ�=HLWWDNWHV��GHU�LQ�GHU�YLUWXHOOHQ�:HOW�PLWWHOV�HLQHV�VRJHQDQQWHQ�7LPH6HQVRUV�YRUJH�

JHEHQ�ZLUG��GHILQLHUW��6RZRKO�7UDQVODWH�DOV�DXFK�5RWDWH�N|QQHQ�GHQ�.RQWUROOIOX��RSWLRQDO�HQWZHGHU

VRIRUW�]XU�FNJHEHQ�RGHU�ELV�]XP�(QGH�GHU�%HZHJXQJ�EHKDOWHQ��EHL�5RWDWLRQHQ�NDQQ�DX�HUGHP�HLQH

HQGORVH�:LHGHUKROXQJ�DQJHZLHVHQ�ZHUGHQ��HWZD�XP�GLH�VWlQGLJHQ�$UP��XQG�%HLQEHZHJXQJHQ�LP

+LQWHUJUXQG�DEODXIHQ�]X�ODVVHQ��6ROFKH�SDUDOOHO�JHVWHXHUWHQ�9HNWRUHQ�N|QQHQ�PLW�+LOIH�GHU�3UR]H�

GXU�6WRS� VHOHNWLY� ]XP�6WLOOVWDQG�JHEUDFKW�ZHUGHQ��)�U� HLQH� ]HLWOLFKH� 6\QFKURQLVDWLRQ� VHTXHQWLHOOHU

XQG�SDUDOOHOHU�$NWLRQHQ�LVW�GLH�3UR]HGXU�:DLW�JHGDFKW��GLH�I�U�HLQH�EHVWLPPWH�$Q]DKO�YRQ�=HLWWDN�

WHQ�GHQ�.RQWUROOIOX��I�U�VLFK�EHDQVSUXFKW�



6HLWH���

%HLVSLHO��$FKVHO]XFNHQ��

Rotate vector arm1rot , axisx 0, axisy 0, axisz 1 , direction 50 50 0, slides 5, wait false
Rotate vector arm2rot , axisx 0, axisy 0, axisz 1 , direction -50 -50 0, slides 5, wait false
Wait slides 15

6ROOHQ�7H[WQDFKULFKWHQ�DQ�GHQ�%HQXW]HU�GHU�YLUWXHOOHQ�:HOW�JHULFKWHW�ZHUGHQ��NDQQ�GLH�3UR]HGXU

6D\�]XP�(LQVDW]�NRPPHQ��'HU�DOV�3DUDPHWHU��EHUJHEHQH�7H[W�ZLUG�LQ�GHU�REHUHQ�+lOIWH�HLQHV�JH�

WHLOWHQ�)HQVWHUV� DXVJHJHEHQ��ZlKUHQG� IU�KHUH�$XVJDEHQ�QDFK�REHQ�JHVFUROOW�ZHUGHQ��*OHLFK]HLWLJ

VWHKW�GHU�XQWHUH�7HLO�I�U�7H[WHLQJDEHQ�GHV�%HQXW]HUV�]XU�9HUI�JXQJ��☞�����'LDORJYHUKDOWHQ��

%HLVSLHO��7H[WDXVJDEH��

Say Folge mir, ich führe dich hier herum!

������ 9RUGHILQLHUWH�)XQNWLRQHQ�XQG�2SHUDWRUHQ

8P� NRPSOH[H� $QLPDWLRQHQ� GXUFK]XI�KUHQ�� VLQG� %HUHFKQXQJHQ� QRWZHQGLJ�� 'LHVH� $QIRUGHUXQJ

HUI�OOW�GLH�6NULSWVSUDFKH�PLW�+LOIH�YRUGHILQLHUWHU�2SHUDWRUHQ�XQG�)XQNWLRQHQ� DXI� UDWLRQDOHQ�RGHU

ERROVFKHQ�:HUWHQ��GLH�XQWHU�%HDFKWXQJ�GHU�6\QWD[�XQG�GHU�7\SHQ�EHOLHELJ�YHUVFKDFKWHOW�ZHUGHQ

N|QQHQ��'LH�5HLKHQIROJH�GHU�UHNXUVLYHQ�$EDUEHLWXQJ�NDQQ�GXUFK�(LQVDW]�YRQ�.ODPPHUQ�JHHLJQHW

EHHLQIOX�W�ZHUGHQ��1HEHQ�GHQ�*UXQGUHFKHQDUWHQ��+, −, ∗, ���XQG�ORJLVFKHQ�2SHUDWRUHQ��&, |, !, =,
>, <, >=, <=��VLQG�LQVEHVRQGHUH�GLH�WULJRQRPHWULVFKH�)XQNWLRQHQ��VLQ��FRV��WDQ��DVLQ��DFRV��DWDQ��VRZLH
GLH�:XU]HOIXQNWLRQ��VTUW��LPSOHPHQWLHUW�

)�U�GLH�6XFKH�LQ�6WULQJV�QDFK�7HLO�6WULQJV�H[LVWLHUW�GHU�2SHUDWRU�&RQWDLQV��0LW�VHLQHU�+LOIH�NDQQ�]XP

%HLVSLHO�LQ�GHQ�ELVKHULJHQ�%HQXW]HUHLQJDEHQ��)XQNWLRQ�KLVWRU\��QDFK�6FKO�VVHOZ|UWHUQ�JHVXFKW�ZHU�

GHQ�

1RUPDOHUZHLVH�ZLUG�HLQ�$XVGUXFN�HUVW�EHUHFKQHW��ZHQQ�HU�ZLUNOLFK�JHEUDXFKW�ZLUG��DOVR�ZHQQ�HLQH

GHU�3ULPLWLYHQ�VHLQHQ�:HUW�EHQ|WLJW��0DQFKPDO�PDFKW�HV�DEHU�DXFK�6LQQ��GLHVH�%HUHFKQXQJ�H[SOL]LW

KHUEHL]XI�KUHQ�� EHLVSLHOVZHLVH� XP�GRSSHOWH�$XVZHUWXQJHQ� ]X� YHUKLQGHUQ� RGHU� GLH� 3UR]HGXU�6D\

DQ]XZHLVHQ��QLFKW�HLQHQ�EHVWLPPWHQ��$XVGUXFN��VRQGHUQ�VHLQHQ�:HUW�DXV]XJHEHQ��(LQH�VROFKH�HU�

]ZXQJHQH�$XVZHUWXQJ�NDQQ�PLW�GHU�)XQNWLRQ�(YDOXDWH�HU]LHOW�ZHUGHQ�



6HLWH���

%HLVSLHOH��$XVJHEHQ�GHU�(UJHEQLVVH�YRQ�$XVGU�FNHQ��

Say Evaluate (180+(atan (20.3/12.6))) <= 90
Say Evaluate (history(5) contains Essen) | (history(5) contains Hunger)

������ 9DULDEOHQ

8P� IO�FKWLJH�=XVWlQGH� ]X� VSHLFKHUQ� XQG� XP�%HUHFKQXQJHQ� LQ� 7HLOVFKULWWH� ]HUOHJHQ� ]X� N|QQHQ�

EUDXFKW�PDQ�JOREDOH�XQG�ORNDOH�9DULDEOHQ��'LH�:HUW]XZHLVXQJHQ�ZHUGHQ�RKQH�YRUKHULJH�'HNODUD�

WLRQ�GHU�9DULDEOHQ�PLW�*OREDO9DU�UHVSHNWLYH�/RFDO9DO�GXUFKJHI�KUW��ZREHL�HV�EHODQJORV�LVW��RE�GLHVH

]XYRU�VFKRQ�HLQPDO�YHUZHQGHW�ZXUGHQ��/RNDOH�9DULDEOHQ�VWHKHQ�LP�*HJHQVDW]�]X�GHQ�LPPHU�J�OWL�

JHQ�� JOREDOHQ� 9DULDEOHQ� QXU� LQ� GHU� JHUDGH� DNWLYHQ� VHOEVWGHILQLHUWHQ� 3UR]HGXU� �☞� �����

6HOEVWGHILQLHUWH�3UR]HGXUHQ��]XU�9HUI�JXQJ��'D�GHQ�9DULDEOHQ�NHLQH�7\SHQ�]XJHRUGQHW� VLQG�� JH�

VFKLHKW� GLH�:HUW]XZHLVXQJ� ]XQlFKVW� QXU� DXI� GHU� %DVLV� YRQ� =HLFKHQNHWWHQ�� IDOOV� GLH� $XVZHUWXQJ

QLFKW�H[SOL]LW�PLWWHOV�(YDOXDWH�KHUEHLJHI�KUW�ZLUG��'HU�HLQHU�9DULDEOHQ�]XJHZLHVHQH�:HUW�NDQQ�GXUFK

LKUHQ�1DPHQ�PLW�GHP���=HLFKHQ�DOV�3UlIL[�UHIHUHQ]LHUW�ZHUGHQ�

%HLVSLHO��:HUW]XZHLVXQJ�XQG�5HIHUHQ]LHUXQJ�GHU�JOREDOHQ�9DULDEOH�ÅIRRG´��

GlobalVar food Evaluate %food-1

'D�GLH�6FKQLWWVWHOOHQGDWHQ����DOVR�GLH�GHILQLHUWHQ�(YHQW,QV�XQG�(YHQW2XWV���VWlQGLJ�DOV�JOREDOH�9D�

ULDEOHQ�DXVOHVEDU�VLQG��LVW�HLQ�EHTXHPHU�=XJULII�DXI�GHQ�=XVWDQG�GHU�YLUWXHOOHQ�:HOW�P|JOLFK�

������ .RQWUROOVWUXNWXUHQ

.RQWUROOVWUXNWXUHQ�VLQG�ZLFKWLJH�0HFKDQLVPHQ��XP�GHQ�$EODXI�HLQHV�3URJUDPPHV�]X�PDQLSXOLHUHQ�

(VVHQWLHOO�VLQG�GDEHL�GLH�EHGLQJWH�%HIHKOVDXVI�KUXQJ�XQG�GDV�9RU��XQG�=XU�FNVSULQJHQ�LQQHUKDOE

HLQHV�3URJUDPPHV�

%HGLQJWH�$NWLRQHQ�N|QQHQ� LQ� GHU� 6NULSWVSUDFKH�PLW�+LOIH� HLQHU� Å,I����WKHQ���HOVH���́ �$QZHLVXQJ�GHIL�

QLHUW�ZHUGHQ��'LH�'XUFKI�KUXQJ�YRQ�+DQGOXQJHQ�NDQQ�VRPLW�DEKlQJLJ�YRQ�%HGLQJXQJHQ�JHPDFKW

ZHUGHQ�

%HLVSLHO��LI�$QZHLVXQJ��

if %food < 5 then Say ich habe Hunger else Say Noch bin ich satt

)�U�6SU�QJH� LQQHUKDOE�GHV�3URJUDPPHV�ZLUG�GHU�%HIHKO� Å*RWR´�EHUHLWJHVWHOOW��PLW�GHP�GHILQLHUWH

3URJUDPPVWHOOHQ��GLH�PLW�Å7DJ´�JHNHQQ]HLFKQHW�ZHUGHQ��DQJHVSUXQJHQ�ZHUGHQ�N|QQHQ��'LH�GD]ZL�

VFKHQOLHJHQGHQ�=HLOHQ�ZHUGHQ� QLFKW� DXVJHI�KUW��0LW�+LOIH� GLHVHV�0HFKDQLVPXV� N|QQHQ�� IDOOV� GLH

(LQVSUXQJVWHOOH�KLQWHU�GHP�6SUXQJEHIHKO�VWHKW��$NWLRQHQ�XQWHUGU�FNW�ZHUGHQ��ZHQQ�VLFK�GLH�(LQ�
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VSUXQJVWHOOH�DEHU�YRU�GHP�6SUXQJEHIHKO�EHILQGHW��NRPPW�HV�]X�HLQHU�ZLHGHUKROWHQ�$XVI�KUXQJ�GHU

HLQJHVFKORVVHQHQ�=HLOHQ��$XI�GLHVH�:HLVH�N|QQHQ�6FKOHLIHQ�UHDOLVLHUW�ZHUGHQ�

%HLVSLHO��6FKOHLIH��

Tag WartenaufEssen
Say ich habe Hunger
Wait slides 10
if %food < 5 then Goto WartenaufEssen

������ 6HOEVWGHILQLHUWH�3UR]HGXUHQ

6ROOHQ�NRPSOH[H�3URJUDPPH�EH]LHKXQJVZHLVH�+DQGOXQJVSOlQH�HU]HXJW�ZHUGHQ��LVW�GLH�+LHUDUFKLH�

ELOGXQJ�HLQ�XQHUOl�OLFKHV�+LOIVPLWWHO��XP�GLH�YLHOIlOWLJHQ�(LQ]HODNWLRQHQ�]X�VWUXNWXULHUHQ�XQG�GDPLW

KDQGKDEEDUHU�]X�PDFKHQ��8P�GLHV�]X�HUP|JOLFKHQ��VLHKW�GLH�6NULSWVSUDFKH�GDV�(UVWHOOHQ�VHOEVWGHIL�

QLHUWHU�3UR]HGXUHQ�YRU��6ROFKH�3UR]HGXUHQ�N|QQHQ� VRZRKO�YRUGHILQLHUWH� DOV� DXFK� VHOEVWGHILQLHUWH

3UR]HGXUDXIUXIH� ]X� QHXHQ�� NRPSOH[HUHQ� (LQKHLWHQ� ]XVDPPHQVWHOOHQ�� %HL� GHU� 'HILQLWLRQ� HLJHQHU

3UR]HGXUHQ� NDQQ� HLQH� 3DUDPHWHUOLVWH� DQJHJHEHQ�ZHUGHQ�� ZREHL� GLH� HLQ]HOQHQ� 3DUDPHWHU� QLHPDOV

]ZLQJHQG��VRQGHUQ�LPPHU�RSWLRQDO�VLQG�XQG�GHVZHJHQ�MHZHLOV�HLQ�'HIDXOW�:HUW�DQJHJHEHQ�ZHUGHQ

PX��

%HLVSLHO��GLH�VHOEVWGHILQLHUWH�3UR]HGXU�QDPHQV�Å1RG´�UHDOLVLHUW�.RSIQLFNHQ��

procedure Nod wait true
begin
  Rotate vector headrot, axisx 1, axisy 0, axisz 0 , direction 20 -20 20 -20 0, slides 5
  if %wait then Wait slides 25
end

'LH�3UR]HGXU�955RERW0DLQ�LVW�GLH�+DXSWSUR]HGXU��GLH�QDFK�GHP�/DGHQ�HLQHU�3URJUDPPGDWHL�JH�

VWDUWHW�ZLUG�

(LQH�VSH]LHOOH�$UW�VHOEVWGHILQLHUWHU�3UR]HGXUHQ�VLQG�GLH�&DOOEDFNV��GLH�GLH�5HDNWLRQ�DXI�(UHLJQLVVH

DXV� GHU� 8PZHOW� EHVFKUHLEHQ� VROOHQ�� &DOOEDFNV� ZHUGHQ� GXUFK� JOHLFKQDPLJH� (YHQW,QV� GHU� -DYD�

950/��6FKQLWWVWHOOH� DXVJHO|VW�� )DOOV� I�U� HLQHQ� HLQWUHWHQGHQ�(YHQW,Q� HLQ� &DOOEDFN�� GDV� KHL�W� HLQH

JOHLFKQDPLJH� 3UR]HGXU�� H[LVWLHUW�� ZLUG� GLHVH� DXVJHI�KUW�� 'LH� YRUKHU� JHUDGH� DNWLYH� 3UR]HGXU� ZLUG

GHUZHLO�DXI�HLQHP�6WDFN�DEJHOHJW�XQG�QDFK�$EDUEHLWXQJ�GHV�&DOOEDFN�ZLHGHU�DXIJHQRPPHQ�

3UR]HGXUDXIUXIH�N|QQHQ�YRU�LKUHU�$XVI�KUXQJ�ZLH�6WULQJV�EHKDQGHOW�ZHUGHQ��DOVR�DXFK�9DULDEOHQ

]XJHZLHVHQ�RGHU�DOV�3DUDPHWHU�DQ�DQGHUH�3UR]HGXUHQ��EHUJHEHQ�ZHUGHQ�

1RUPDOHUZHLVH�ZHUGHQ� GLH� 3UR]HGXUGHILQLWLRQHQ� VRIRUW� EHLP�/DGHQ� GHU� 6NULSWGDWHLHQ� HLQJHOHVHQ

XQG�ZHUGHQ�GDQDFK�LQ�HLQHU�/LVWH�YHUZDOWHW��,Q�PDQFKHQ�)lOOHQ�LVW�HV�MHGRFK�QRWZHQGLJ��]XU�/DXI�

]HLW�QHXH�3UR]HGXUHQ�]XVDPPHQ]XVWHOOHQ�RGHU�DOWH�3UR]HGXUHQ�]X�YHUlQGHUQ��,QGHP�GLH�6NULSWVSUD�

FKH�KLHUI�U�HLQ�9HUIDKUHQ�LPSOHPHQWLHUW��ZLUG�GHU�*UXQGVWHLQ�I�U�DGDSWLYHV�9HUKDOWHQ�JHOHJW�
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%HLVSLHO��'HILQLHUHQ�XQG�$XIUXI�GHU�3UR]HGXU�ÅQHZSURF´��

LocalVar commands [Say Das Herstellen neuer Prozeduren...\nSay ... zur Laufzeit]
LocalVar commands [%commands\nSay ...FUNKTIONIERT!]
LocalVar defproc [procedure newproc\nbegin\n %commands\nend]
%defproc
newproc

������ 3UHSUR]HVVRU

%HLP�(LQOHVHQ�GHU�.RQILJXUDWLRQVGDWHL�ILQGHW�]XQlFKVW�HLQH�9RUYHUDUEHLWXQJ�GHV�6NULSWSURJUDPPHV

GXUFK�HLQHQ�3UHSUR]HVVRU�VWDWW��6R�ZHUGHQ�]XP�%HLVSLHO�.RPPHQWDUH�HQWIHUQW��GLH�ZLH�LQ�GHQ�3UR�

JUDPPLHUVSUDFKHQ�&�RGHU�-DYD�PLW�������RGHU�������QRWLHUW�ZHUGHQ��'HVZHLWHUHQ�HUODXEW�GHU�3UH�

SUR]HVVRU�HLQH�0RGXODULVLHUXQJ� LQ�PHKUHUH�'DWHLHQ��GLH�PLW� HLQHU� ,PSRUW�$QZHLVXQJ�HLQJHEXQGHQ

ZHUGHQ�N|QQHQ��VR�GD��3UR]HGXUHQ�]X�0RGXOHQ�]XVDPPHQID�EDU�VLQG�

������ (UZHLWHUEDUH�6FKQLWWVWHOOH�]XU�YLUWXHOOHQ�:HOW

8P� (UZHLWHUEDUNHLW� DXFK� RKQH� bQGHUXQJHQ� LQ� GHQ� -DYDNODVVHQ� ]X� JHZlKUOHLVWHQ�� ZHUGHQ� GLH

6FKQLWWVWHOOHQ�]ZLVFKHQ�GHU�6NULSWVSUDFKH��-DYD�XQG�950/�G\QDPLVFK�YHUZDOWHW��'DV�EHGHXWHW��GD�

GLH�-DYDNODVVHQ�VHOEVW�NHLQ�:LVVHQ��EHU�GHQ�$XIEDX�GHU�DQ]XVWHXHUQGHQ�&KDUDNWHUH�RGHU�GLH�YLUWX�

HOOH�:HOW�EHVLW]HQ���VWDWW�GHVVHQ�YHUZDOWHQ�VLH�QXU�(LQ��XQG�$XVJDQJVGDWHQ��GHUHQ�1DPHQ�VLH�LQ�GHU

6NULSWVSUDFKH�DOV�5HIHUHQ]�DXI�GLH�6FKQLWWVWHOOHQGDWHQ�GXUFKUHLFKHQ��'LH�6SH]LILNDWLRQ�GHU�6FKQLWW�

VWHOOH�EHVWHKW�DXV�/LVWHQ�YRQ�(YHQW,QV�XQG�(YHQW2XWV�XQG�ZLUG�EHLP�/DGHQ�GHU�-DYDNODVVHQ��EHUJH�

EHQ��'LHVH�(YHQW,QV�XQG�(YHQW2XWV�N|QQHQ�5RWDWLRQV��RGHU�7UDQVODWLRQVYHNWRUHQ��ERROVFKH�:HUWH

RGHU�=HLFKHQNHWWHQ�VHLQ��GLH�LQ�GHU�950/��:HOW�EHOLHELJ�PLW�2EMHNWHQ�YHUNQ�SIEDU�VLQG��6ROFKH

2EMHNWH�VLQG�]XP�%HLVSLHO�GLH�HLQ]HOQHQ�.|USHUWHLOH�RGHU�6HQVRUHQ�GHV�DQ]XVWHXHUQGHQ�&KDUDNWHUV�

HV�NRPPHQ�DEHU�DXFK�DQGHUH�2EMHNWH�VRZLH�ZHLWHUH�-DYDNODVVHQ�ZLH�VHOEVWGHILQLHUWH�6HQVRUHQ�RGHU

VSH]LHOOH�0RGXOH�HWZD�]XU�6SUDFKHLQ��XQG��DXVJDEH�R�l��LQ�)UDJH��'XUFK�GLHVHQ�0HFKDQLVPXV�]XP

$XVWDXVFK�YRQ�%RWVFKDIWHQ�PLW�DQGHUHQ�-DYDNODVVHQ�ZLUG�GLH�$XIWHLOXQJ�GHU�*HVDPW�)XQNWLRQDOLWlW

LQ�SDUDOOHO�DEODXIHQGH��VSH]LDOLVLHUWH�([SHUWHQ�QDFK�GHP�9RUELOG�YRQ�$JHQWHQDUFKLWHNWXUHQ�P|JOLFK�

$XI�GLH�LQ�GHU�6FKQLWWVWHOOHQEHVFKUHLEXQJ�VSH]LIL]LHUWHQ�(YHQW2XWV�NDQQ�LQ�GHQ�3UR]HGXUHQ�(YHQW2XW�

7UDQVODWH�XQG�5RWDWH��EHU�GHUHQ�1DPHQ�%H]XJ�JHQRPPHQ�ZHUGHQ��(YHQW,QV�ZLUNHQ�VLFK�GXUFK�GHQ

$XIUXI�JOHLFKQDPLJHU�&DOOEDFNV�DXV��$X�HUGHP�VWHKHQ�VRZRKO�(YHQW,QV�DOV�DXFK�(YHQW2XWV�I�U�GHQ

/HVH]XJULII�DOV�JOREDOH�9DULDEOHQ�]XU�9HUI�JXQJ�
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$EELOGXQJ ��� (UZHLWHUEDUH 6FKQLWWVWHOOH GHU 6NULSWVSUDFKH ]XU YLUWXHOOHQ :HOW
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���� 'LDORJYHUKDOWHQ

%LVODQJ�LVW�LP�950/��6WDQGDUG�NHLQ�9HUIDKUHQ�]XU�WH[WOLFKHQ�,QWHUDNWLRQ�YRUJHVHKHQ�'DV�OLHJW�GDU�

DQ��GD��GHU�0HKUEHQXW]HUEHWULHE� LQVJHVDPW�QRFK�QLFKW�HQWKDOWHQ� LVW��=ZDU�ELHWHQ�HLQLJH�%URZVHU

HLJHQH� /|VXQJHQ� DQ�� GLH� MHGRFK� XQWHUHLQDQGHU� QLFKW� NRPSDWLEHO� VLQG�� 8P� GLH� 0|JOLFKNHLW� ]XU

VSUDFKOLFKHQ� 9HUVWlQGLJXQJ�PLW� PHLQHQ� DXWRPDWLVLHUWHQ� &KDUDNWHUHQ� QLFKW� YRQ� )LUPHQVWDQGDUGV

DEKlQJLJ�]X�PDFKHQ��KDEH�LFK�I�U�GLHVHQ�=ZHFN�HLQHQ�HLJHQHQ�0HFKDQLVPXV�YRUJHVHKHQ��GHU�PLW

MHGHP�-DYD�IlKLJHQ�%URZVHU�IXQNWLRQLHUW��1DW�UOLFK�LVW�HV�I�U�GLH�=XNXQIW�Z�QVFKHQVZHUW��VRZRKO

PLW�$YDWDUHQ�DOV�DXFK�PLW�$JHQWHQ�DXI�GLHVHOEH�$UW�XQG�:HLVH�]X�NRPPXQL]LHUHQ��0HLQH�/|VXQJ�

GLH�DOVR�DOV�HLQH�WHPSRUlUH�EHWUDFKWHW�ZHUGHQ�VROOWH��VLHKW�HLQ�JHWHLOWHV�)HQVWHU�YRU��LQ�GHVVHQ�XQWHUHQ

7HLO�GHU�%HQXW]HU�7H[WQDFKULFKWHQ�DQ�GHQ�$JHQWHQ�HLQJHEHQ�NDQQ��,P�REHUHQ�7HLO�ZHUGHQ�GLH�$XV�

VDJHQ�EHLGHU�*HVSUlFKVSDUWQHU�VFUROOEDU�DXVJHJHEHQ��VR�GD��VLFK�GHU�ELVKHULJH�9HUODXI�GHU�8QWHU�

KDOWXQJ�JXW�]XU�FNYHUIROJHQ�Ol�W�

$EELOGXQJ ��� 7H[WGLDORJ

'LH�)lKLJNHLW�]XU�WH[WOLFKHQ�,QWHUDNWLRQ�EHVFKUlQNW�VLFK�DXI�HLQHQ�HLQIDFKHQ�0HFKDQLVPXV��GHU�HKHU

PLW�:HL]HQEDXPV� (/,=$� DOV� PLW� HLQHP� VSUDFKYHUVWHKHQGHQ� .,�6\VWHP� ]X� YHUJOHLFKHQ� LVW�� 'LH

*UXQGODJH�GHV�'LDORJYHUKDOWHQV�ELOGHW�HLQH�/LVWH�YRQ�7ULSHOQ��GLH�DXV�GHU�.RQILJXUDWLRQVGDWHL�JHOH�

VHQ�ZLUG��0LW�+LOIH�GHU�)XQNWLRQ�GHV�3UHSUR]HVVRUV�]XP�,PSRUWLHUHQ�YRQ�'DWHLHQ�NDQQ�DXFK�KLHU

HLQH�0RGXODULVLHUXQJ�YRUJHQRPPHQ�ZHUGHQ��'LH�HLQ]HOQHQ�7ULSHO�N|QQHQ�DXV�HLQHP�6XFKPXVWHU�

HLQHU�$QWZRUW�XQG�HLQHP�%HIHKO�GHU�6NULSWVSUDFKH�EHVWHKHQ�
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%HLVSLHOH�

Suchmuster Antwort Befehl
"Kannst Du %1" "Natuerlich. Und Du? Kannst Du %1 ?" Nod
"Erinnerst Du Dich an %1" "Wie könnte ich %1 vergessen ?" Shrug
"%1 vielleicht %2" "Du scheinst unsicher zu sein" PointUser
"Komm %1 her %2" "Ok, ich komme !" GotoUser
"%1" "Fuehlst du dich von Maschinen bedroht?"  Oh

'LH�6XFKPXVWHU�HQWKDOWHQ�YDULDEOH�$QWHLOH��:LOGFDUGV���GLH�PLW�HLQHP���=HLFKHQ�XQG�HLQHU�1XP�

PHU�YRQ�������JHNHQQ]HLFKQHW�ZHUGHQ�XQG�GHQHQ�EHOLHELJH�7H[WWHLOH�]XJHZLHVHQ�ZHUGHQ�N|QQHQ�

'LHVH�7H[WWHLOH�N|QQHQ�LP�$QWZRUWWH[W�XQG�LP�%HIHKO�UHIHUHQ]LHUW�ZHUGHQ��%HL�%HQXW]HUHLQJDEHQ

ZHUGHQ�DOOH�JHODGHQHQ�6XFKPXVWHU�DXI�LKUH�*�OWLJNHLW�JHSU�IW��3DWWHUQ�0DWFKLQJ���ZREHL�HLQH�/LVWH

SDVVHQGHU�7ULSHO�HUVWHOOW�ZLUG��GDQQ�GDYRQ�HLQHV�DXVJHZlKOW�XQG�]XU�$QZHQGXQJ�JHEUDFKW�ZLUG��'LH

$XVZDKO� DXV� GHU�/LVWH� SDVVHQGHU�7ULSHO� JHVFKLHKW� ]XIlOOLJ�� XP� XQYRUKHUVHKEDUHV�� YLHOIlOWLJHV� XQG

LQWHUHVVDQWHV�'LDORJYHUKDOWHQ�KHU]XVWHOOHQ��$OOHUGLQJV�ZLUG�]XYRU�HLQH�*HZLFKWXQJ�GHU�7ULSHO�YRU�

JHQRPPHQ�� GLH� LP�ZHVHQWOLFKHQ� YRQ� GHU�$Q]DKO� GHU� �EHUHLQVWLPPHQGHQ�� NRQVWDQWHQ�:RUWH� LP

6XFKPXVWHU�DEKlQJW��6R�ZHUGHQ�VSH]LHOOH�5HJHOQ�LPPHU�JHJHQ�EHU�DOOJHPHLQHQ�5HJHOQ�EHYRU]XJW�

.RQNUHW�KDEH�LFK�IROJHQGH�*HZLFKWXQJVIXQNWLRQ�J�LPSOHPHQWLHUW��

Sei

trip_anz = Anzahl der passenden Tripel

konst_anz = Anzahl der übereinstimmenden, konstanten Wörter des Suchmusters

var_anz = Anzahl der Wildcards des Suchmusters

Dann ist

g(trip_anz,konst_anz,var_anz)   =   trip_anz*konst_anz+var_anz

'XUFK�GLH�0XOWLSOLNDWLRQ�GHU�$Q]DKO�GHU��EHUHLQVWLPPHQGHQ��NRQVWDQWHQ�:|UWHU�GHV�6XFKPXVWHUV

PLW�GHU�$Q]DKO�GHU�SDVVHQGHQ�7ULSHO�ZLUG�YHUKLQGHUW��GD��HLQH�JUR�H�=DKO�DOOJHPHLQHU�5HJHOQ�HLQH

]X�JUR�H�hEHUPDFKW�JHJHQ�EHU�ZHQLJHQ�VSH]LHOOHQ�5HJHOQ�HUKlOW�

1RUPDOHUZHLVH�ZLUG�GLH�$EELOGXQJ�HLQHU�7H[WHLQJDEH�GHV�%HQXW]HUV�DXI�HLQH�$QWZRUW�DXWRPDWLVFK

DXIJHUXIHQ�� ZHQQ� LP� 'LDORJIHQVWHU� GLH� 5(7851�7DVWH� RGHU� GHU� $17:257�.QRSI� JHGU�FNW

ZLUG��=XVlW]OLFK�NDQQ�GLHVHU�9RUJDQJ�DXFK�H[SOL]LW�LQQHUKDOE�GHU�6NULSWVSUDFKH�PLW�+LOIH�GHU�YRUGH�

ILQLHUWHQ�3UR]HGXU�$QVZHU�DXVJHO|VW�ZHUGHQ��HWZD�ZHQQ�HLQH�7H[WQDFKULFKW��EHU�HLQHQ�(YHQW,Q�HLQ�

JHKW�

������������������������������������������������
� DXV *U�QGHQ GHU 3HUIRUPDQFH KDEH LFK DXI HLQH 1RUPLHUXQJ YHU]LFKWHW�
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���� $QZHQGXQJ�GHU�6NULSWVSUDFKH�XQG�GHU�3URJUDPPLHUVFKQLWWVWHOOH

������ (LQEH]LHKXQJ�YRQ�8PZHOWHLQIO�VVHQ

2IW�VROOHQ�8PZHOWHLQIO�VVH�LQ�GLH�+DQGOXQJVDXVZDKO�PLW�HLQEH]RJHQ�ZHUGHQ��XP�UHDNWLYHV�9HUKDO�

WHQ�]X�HU]HXJHQ��6ROFKH�,QIRUPDWLRQHQ��EHU�GHQ�=XVWDQG�GHU�YLUWXHOOHQ�:HOW�HUUHLFKHQ�GHQ�DXWR�

PDWLVLHUWHQ�&KDUDNWHU��EHU�VHLQH�(YHQW,QV��GLH�LPPHU�GDQQ�HLQHQ�&DOOEDFN�HU]HXJHQ��ZHQQ�VLFK�GHU

=XVWDQG�GHV�PLW�LKQHQ�YHUEXQGHQHQ�'DWXPV�YHUlQGHUW�KDW��*UXQGVlW]OLFK�N|QQHQ�(YHQW,QV�PLW�EH�

OLHELJHQ�'DWHQ� JOHLFKHQ� 7\SV� LQ� GHU� YLUWXHOOHQ�:HOW� YHUNQ�SIW� VHLQ�� ]XP� %HLVSLHO�PLW� 9HNWRUHQ�

)ODJV�RGHU�6WULQJV�DQGHUHU�2EMHNWH�VRZLH�HLJHQHU�7HLOREMHNWH��(V�H[LVWLHUHQ�MHGRFK�VSH]LHOOH�6HQVR�

UREMHNWH� LQ�950/���GLH�HEHQIDOOV�(UHLJQLVVH�HU]HXJHQ�� LQVEHVRQGHUH�EDVLHUHQG�DXI�%HQXW]HUDNWLR�

QHQ��,P�HLQ]HOQHQ�VLQG�6HQVRUHQ�I�U�UlXPOLFKH�1lKH��I�U�$QNOLFNHQ��.ROOLVLRQ�PLW�GHP�%HQXW]HU

RGHU�6LFKWEDUNHLW�YRUKDQGHQ��$QGHUH�6HQVRUHQ� �� VRJHQDQQWH�7LPH6HQVRUV��� VRUJHQ� I�U� UHJHOPl�LJH

=HLWWDNWH�

(LQLJHQ�$QZHQGXQJHQ�ZHUGHQ�GLHVH�6WDQGDUGVHQVRUHQ�MHGRFK�QLFKW�DXVUHLFKHQ��6ROOHQ�HWZD�$JHQ�

WHQ�HQWZLFNHOW�ZHUGHQ��GLH�VLFK�DXWRQRP�LQ�XQEHNDQQWHQ�:HOWHQ�]XUHFKWILQGHQ��ZHUGHQ�NRPSOH[HUH

6HQVRUHQ� EHQ|WLJW�� EHLVSLHOVZHLVH� XP� .ROOLVLRQHQ� PLW� DQGHUHQ� 2EMHNWHQ� YRUKHU]XVHKHQ�� 6ROFKH

VSH]LDOLVLHUWHQ�6HQVRUHQ�N|QQHQ�GXUFK� VHSDUDWH� -DYD�.ODVVHQ� LPSOHPHQWLHUW�ZHUGHQ��GLH� LKUHUVHLWV

(YHQW2XWV�HU]HXJHQ�

������ 0|JOLFKNHLWHQ�GHU�9HUKDOWHQVVWHXHUXQJ�PLW�+LOIH�GHU�6NULSWVSUDFKH

'LH�0|JOLFKNHLWHQ�XQG�*UHQ]HQ�GHU�6NULSWVSUDFKH�VROOHQ�DQ�GLHVHU�6WHOOH�DXI�GHU�*UXQGODJH�GHU�]X�

YRU�GLIIHUHQ]LHUWHQ�(EHQHQ�GHU�9HUKDOWHQVVWHXHUXQJ��☞������(EHQHQ�GHU�9HUKDOWHQVVWHXHUXQJ��XQ�

WHUVXFKW�ZHUGHQ�

(LQ�JHQHUHOOHU�9RUWHLO�YRQ�6NULSWVSUDFKHQ� LVW�GLH�7DWVDFKH��GD��NHLQ� VHSDUDWHU�.RPSLOLHUXQJVYRU�

JDQJ�DQIlOOW��GDV�(GLWLHUHQ��/DGHQ�XQG�6SHLFKHUQ�GHV�6NULSWSURJUDPPHV�NDQQ�]XU�/DXI]HLW�JHVFKH�

KHQ��*HQHUHOOHU�1DFKWHLO�LVW�GDJHJHQ�GLH�DOOJHPHLQ�VFKOHFKWH�3HUIRUPDQFH�DOOHU�LQWHUSUHWHUEDVLHUWHQ

6SUDFKHQ�

:lKUHQG�GLH�-DYD�950/��6FKQLWWVWHOOH�VHOEVW�OHGLJOLFK�GDV�6HW]HQ�YRQ�6FKQLWWVWHOOHQGDWHQ�ZLH�]XP

%HLVSLHO�9HNWRUHQ�JHVWDWWHW��NDQQ�PLW�+LOIH�GHU�LQ�GHU�6NULSWVSUDFKH�YRUGHILQLHUWHQ�3UR]HGXUHQ�]X�

VlW]OLFK� DXFK� HLQH� OLQHDUH� ,QWHUSRODWLRQ� YRQ� YRUJHJHEHQHQ� 6FKO�VVHOYHNWRUHQ� YRUJHQRPPHQ�ZHU�

GHQ��'DGXUFK�ZLUG�GLH�$QLPDWLRQ�YRQ�2EMHNWHQ�LQ�YLUWXHOOHQ�:HOWHQ�ZHVHQWOLFK�HUOHLFKWHUW��$X�HU�



6HLWH���

GHP�ZLUG�GLH�6\QFKURQLVDWLRQ�YRQ�SDUDOOHO�XQG�VHTXHQWLHOO� DEODXIHQGHQ�(LQ]HOEHZHJXQJHQ�XQWHU�

VW�W]W�� $QIDOOHQGH� %HUHFKQXQJHQ� N|QQHQ� PLW� +LOIH� YRUGHILQLHUWHU� )XQNWLRQHQ� XQG� 2SHUDWRUHQ

GXUFKJHI�KUW� ZHUGHQ�� ZREHL� DXFK� LQNUHPHQWHOOH� %HUHFKQXQJHQ�PLW�+LOIH� YRQ� 6FKOHLIHQ�P|JOLFK

XQG�=ZLVFKHQHUJHEQLVVH�GXUFK�9DULDEOHQ�VSHLFKHUEDU�VLQG��'LH�%HVFKUHLEXQJ�YRQ�NRPSOH[HP�9HU�

KDOWHQ�ZLUG�GXUFK�VHOEVWGHILQLHUEDUH�3UR]HGXUHQ�XQG�GXUFK�LQ�0RGXOH�DXIWHLOEDUH�6NULSWSURJUDPPH

HUKHEOLFK�HQWODVWHW��GD�VR�HLQH�KLHUDUFKLVFKH�6WUXNWXULHUXQJ�GHU�+DQGOXQJHQ�PDFKEDU�LVW�

'LH�+DQGOXQJVDXVZDKO�NDQQ�EHTXHP�YRQ�6HQVRULQIRUPDWLRQHQ�DEKlQJLJ�JHPDFKW�ZHUGHQ��GD�]XU

5HDNWLRQ� DXI� EHOLHELJH� (UHLJQLVVH� XQG� (LQIO�VVH� MHZHLOV� &DOOEDFNV�� GDV� KHL�W� 3UR]HGXUHQ� LQ� GHU

6NULSWVSUDFKH�� DXIJHUXIHQ� ZHUGHQ� XQG� GLH� DNWXHOOHQ� =XVWlQGH� GLHVHU� 8PZHOWHLQIO�VVH� LPPHU� DOV

JOREDOH�9DULDEOHQ�YHUI�JEDU�VLQG�

,Q�HLQHP�HLQJHVFKUlQNWHQ�0D�H�N|QQHQ�DXFK�H[SOL]LWH�=LHOH�LQ�GLH�+DQGOXQJVDXVZDKO�HLQEH]RJHQ

ZHUGHQ�� IDOOV� VLFK�GLHVH�GXUFK�.HQQJU|�HQ��=LHOYHNWRUHQ�RGHU� lKQOLFKHV� DOV�9DULDEOHQ� �]�%��1DK�

UXQJBVROO��1DKUXQJBLVW��EHVFKUHLEHQ�ODVVHQ��$OOHUGLQJV�H[LVWLHUW�NHLQ�HLQJHEDXWHU�0HFKDQLVPXV�]XP

$EJOHLFK�YRQ�6LWXDWLRQHQ�XQG�=LHOHQ��GHU�DXWRPDWLVFK�HLQH�]LHOJHULFKWHWH�$NWLRQ�DXVI�KUHQ�Z�UGH�

(EHQIDOOV�QLFKW�GLUHNW� LPSOHPHQWLHUW� LVW�GLH�9HUZDOWXQJ�YRQ�&KDUDNWHUHLJHQVFKDIWHQ��PLW�GHU�HLQH

9DULDWLRQ�GHV�9HUKDOWHQV�DXI�GHU�*UXQGODJH�YRQ�&KDUDNWHUSDUDPHWHUQ�P|JOLFK�ZlUH��'LHV�P��WH

HWZDV�XPVWlQGOLFK�PLW�EHGLQJWHQ�%HIHKOVDXVI�KUXQJHQ�DQ�GHQ�HQWVFKHLGHQGHQ�6WHOOHQ�GHV�6NULSW�

SURJUDPPHV�LQ�$EKlQJLJNHLW�YRQ�9DULDEOHQ��GLH�GHQ�&KDUDNWHU�DQKDQG�YRQ�.HQQJU|�HQ�EHVFKUHL�

EHQ��JHO|VW�ZHUGHQ�

%HL�PDQFKHQ�$QZHQGXQJHQ� LVW�DGDSWLYHV�9HUKDOWHQ�JHIUDJW��GDV�KHL�W��GD��GLH�+DQGOXQJHQ�HLQHU

]LHOEH]RJHQHU�2SWLPLHUXQJ�XQWHUOLHJHQ��'LHV�VHW]W�HLQH�5�FNNRSSOXQJ��EHU�GDV�(UUHLFKHQ�YRQ�=LH�

OHQ�YRUDXV��'D�GLH�6NULSWVSUDFKH�MHGRFK�NHLQH�9HUZDOWXQJ�YRQ�=LHOHQ�YRUJLEW��NDQQ�DXI�GLHVHU�(EH�

QH�DXFK�NHLQ�HLQJHEDXWHU�/HUQPHFKDQLVPXV�DQJHERWHQ�ZHUGHQ��:HU� MHGRFK� LQQHUKDOE�GHU�6NULSW�

VSUDFKH�=LHOH� VHOEVW�YHUZDOWHW�� NDQQ�GXUFKDXV� DXFK� DGDSWLYHV�9HUKDOWHQ� UHDOLVLHUHQ�� LQGHP�HU�EHL�

VSLHOVZHLVH�GLH�+DQGOXQJVDXVZDKO�YRQ�HLQHU�*HZLFKWXQJVPDWUL[�DEKlQJLJ�PDFKW�XQG�GLH�HLQ]HOQHQ

*HZLFKWH�EDVLHUHQG�DXI�GHP�)HHGEDFN��EHU�GHQ�(UIROJ�YRQ�$NWLRQHQ�RSWLPLHUW��=XVlW]OLFK�EHVWHKW

GLH�0|JOLFKNHLW��NRPSOHWW�QHXH�+DQGOXQJVDEOlXIH�LQ�)RUP�YRQ�3UR]HGXUHQ�]XU�/DXI]HLW�]X�HU]HX�

JHQ�RGHU�DOWH�3UR]HGXUHQ�GXUFK�QHXH�]X�HUVHW]HQ�

������ %HLVSLHOKDIWH�$QZHQGXQJ�GHU�3URJUDPPLHUVFKQLWWVWHOOH��'HU�6FKHPH5RERW

(LQ�ZHVHQWOLFKHU�0DQJHO� GHU� 6NULSWVSUDFKH�� GLH� YRQ�GHU�.ODVVH�955RERW� ]XU�9HUI�JXQJ� JHVWHOOW

ZLUG��LVW�GDV�)HKOHQ�HLQHV�LQWHJULHUWHQ�9HUIDKUHQV��GDV�9HUKDOWHQ�DEKlQJLJ�YRQ�]XU�/DXI]HLW�YDULLH�

UHQGHQ�%HGLQJXQJHQ�LP�*DQ]HQ�RGHU�LQ�7HLOHQ�GXUFK�QHXHV��VLWXDWLRQVJHUHFKWHUHV�DXV]XZHFKVHOQ�



6HLWH���

6ROFKH�%HGLQJXQJHQ��GLH�]X�HLQHU�9HUlQGHUXQJ�GHV�9HUKDOWHQV�I�KUHQ�VROOHQ��HUJHEHQ�VLFK�]XP�%HL�

VSLHO�DXV�8PZHOWHLQIO�VVHQ��LQWHUQHQ�=XVWlQGHQ�RGHU�GHU�,QWHUDNWLRQ�PLW�GHP�%HQXW]HU�

'LHVHU� 0DQJHO� NDQQ�� ZLH� LP� IROJHQHQHQ� DXVJHI�KUW�� ZHJHQ� GHU� 9HUI�JEDUNHLW� GHU� -DYD�

3URJUDPPLHUVFKQLWWVWHOOH� HLQIDFK�EHKREHQ�ZHUGHQ�� JHQDXVR�ZLH� DXFK� DQGHUH�9HUEHVVHUXQJHQ� DXI

GLHVHP�:HJH�GHQNEDU�VLQG�

8P�GLH�*HVWDOWXQJ�YRQ�VLWXDWLRQVDEKlQJLJHP�9HUKDOWHQ�]X�HUOHLFKWHUQ�XQG�XP�GLH�9HUZHQGXQJ�GHU

3URJUDPPLHUVFKQLWWVWHOOH�]XU�HLQIDFKHQ�(UZHLWHUXQJ�GHU�)XQNWLRQDOLWlW�GHV�955RERW�]X�GHPRQVWULH�

UHQ��KDEH�LFK�GHQ�VRJHQDQQWHQ�6FKHPH5RERW�DOV�.LQGNODVVH�YRQ�955RERW�HQWZLFNHOW��6RPLW�HUEW�GLH�

VHU�GLH�%DVLVIXQNWLRQDOLWlW�]XU�,QWHUSUHWDWLRQ�GHU�6NULSWSURJUDPPH�XQG�]XU�6WHXHUXQJ�GHU�DXWRPDWL�

VLHUWHQ�&KDUDNWHUH�� HUJlQ]W� DEHU� HLQ� 6FKHPDNRQ]HSW� VRZLH� HLQH� VSH]LHOOH� 3URJUDPPLHUXPJHEXQJ

]XP�9HUZDOWHQ�YRQ�6FKHPDWD��'LHVH�6FKHPDWD�IDVVHQ�MHZHLOV�HLQ�6NULSWSURJUDPP��HLQH�.RQILJXUD�

WLRQ�GHV�'LDORJYHUKDOWHQV�XQG�HLQH�%HZHUWXQJVIXQNWLRQ�]XVDPPHQ��(LQ�+LQWHUJUXQGSUR]H���EHU�

SU�IW�VWlQGLJ�DQKDQG�GHU�%HZHUWXQJVIXQNWLRQHQ��ZHOFKHV�GHU�6FKHPDWD�]XU�DNWXHOOHQ�6LWXDWLRQ�SD�W

XQG�DNWLYLHUW�GHVVHQ�6NULSWSURJUDPP��ZREHL�QLFKW�QXU�GHVVHQ�+DXSWSUR]HGXU�955RERW0DLQ�DXVJH�

I�KUW�ZLUG��VRQGHUQ�DXFK�GLH�/LVWH�GHU�EHNDQQWHQ�3UR]HGXUHQ�XQG�&DOOEDFNV�VRZLH�GLH�'LDORJGHILQL�

WLRQ�HUVHW]W�ZLUG��'LH�%HZHUWXQJVIXQNWLRQHQ�VLQG�QRUPDOH�3UR]HGXUHQ�GHU�6NULSWVSUDFKH��PLW�GHU

%HVRQGHUKHLW��GD��VLH� MHZHLOV�GLH�JOREDOH�9DULDEOH� UDWLQJ�PLW�HLQHP�=DKOZHUW�EHOHJHQ�P�VVHQ��$Q�

VRQVWHQ�G�UIHQ�EHOLHELJH�%HUHFKQXQJHQ��.RQWUROOVWUXNWXUHQ�XQG�%H]�JH�DXI�JOREDOH�9DULDEOHQ�HQW�

KDOWHQ�VHLQ��XP�UDWLQJ�]X�HUPLWWHOQ�

=XVlW]OLFK�]X�GLHVHU�(LJHQEHZHUWXQJ�N|QQHQ�VLFK�GLH�6FKHPDWD�JHJHQVHLWLJ�LQ�LKUHU�%HZHUWXQJ�SR�

VLWLY�RGHU�QHJDWLY�EHHLQIOXVVHQ��XP�GLH�$NWLYLHUXQJ�GHU�MHZHLOV�DQGHUHQ�]X�KHPPHQ�RGHU�]X�I|UGHUQ�

)�U�GLHVHQ�=ZHFN�HUZHLWHUW�6FKHPH5RERW�GHQ�%HIHKOVVDW]�GHU�6NULSWVSUDFKH�XP�GLH�3UR]HGXU�,QKLELW�

GLH�DOV�3DUDPHWHU�HLQHQ�:HUW��GHU�JU|�HU�RGHU�NOHLQHU�1XOO�VHLQ�NDQQ��XQG�HLQHQ�6FKHPDQDPHQ�HU�

ZDUWHW��'HU�:HUW�ZLUG�GDQQ�]X�GHU�*HVDPWKHPPXQJ�GHV�DQJHVSURFKHQHQ�6FKHPDV�DGGLHUW��GLH�*H�

VDPWEHZHUWXQJ� HLQHV�6FKHPDV� HUJLEW� VLFK� DXV�GHU� 6XPPH� VHLQHU�(LJHQEHZHUWXQJ� XQG� DXV� VHLQHU

+HPPXQJ��(LQ�6FKHPD�NDQQ�GHQ�%HIHKO�,QKLELW�DXFK�DXI�VLFK�VHOEVW�DQZHQGHQ��XP�SO|W]OLFKHQ��XQ�

JHZROOWHQ�8QWHUEUHFKXQJHQ�YRU]XEHXJHQ�RGHU�DEHU�XP�VLFK�VHOEVW�]X�GHDNWLYLHUHQ��$XI�GLHVH�:HLVH

VLQG�VHPDQWLVFKH�1HW]H�PLW�9HUVWlUNXQJHQ�XQG�+HPPXQJHQ�]ZLVFKHQ�GHQ�6FKHPDWD�DXIEDXEDU�

(LQH�]XVlW]OLFKH�6WUXNWXULHUXQJ�ZLUG�GXUFK�HLQH�KLHUDUFKLVFKH�2UGQXQJ�GHU�6FKHPDWD�HUUHLFKW��GLH

PLW�HLQHU�VSH]LHOOHQ�0DVNH�HU]HXJW�ZLUG��'LHVHU�'LDORJ�HUODXEW�GLH�VHSDUDWH�9HUHUEXQJ�YRQ�%HZHU�

WXQJVIXQNWLRQ��+DQGOXQJVSODQ�XQG�'LDORJYHUKDOWHQ�YRQ�6FKHPDWD�DQ�6XEVFKHPDWD�



6HLWH���

$EELOGXQJ ��� 0DVNH ]XP $Q]HLJHQ GHU 6FKHPDKLHUDUFKLH

(LQH�ZHLWHUH�(UJlQ]XQJ�GHU�6NULSWVSUDFKH�VWHOOW�GLH�3UR]HGXU�&DOO6FKHPH�GDU��PLW�GHU�HLQ�H[SOL]LWHU

$XIUXI�HLQHV�6FKHPDV�XQG�GLH�hEHUJDEH�YRQ�3DUDPHWHUQ� HUP|JOLFKW�ZLUG��'D� LQ�GHU�)RUP�DNWL�

YLHUWH�6FKHPDWD�HQWJHJHQ�LKUHU�HLJHQWOLFK�]X�QLHGULJHQ�%HZHUWXQJ�DXVJHI�KUW�ZHUGHQ��VLQG�VLH�QLFKW

YRU�$EDUEHLWXQJ� LKUHU�+DXSWSUR]HGXU�955RERW0DLQ� ]X� VWRSSHQ�� ZHVZHJHQ� GLHVHU�0HFKDQLVPXV

QLFKW�I�U�]X�ODQJDQGDXHUQGH�6FKHPDWD�HLQJHVHW]W�ZHUGHQ�VROOWH�



6HLWH���

������ $QZHQGXQJVEHLVSLHO�PLW�+LOIH�YRQ�6NULSWV�XQG�6FKHPDWD

8P�GLH�$QZHQGEDUNHLW� GHU� YRQ�PLU� HQWZLFNHOWHQ�0HFKDQLVPHQ� ]X� GHPRQVWULHUHQ�� KDEH� LFK� HLQ

NRQNUHWHV��NOHLQHV�%HLVSLHO�HQWZRUIHQ��'LHVHV�%HLVSLHO�LVW�I�U�GLH�9RUI�KUXQJ�PHLQHU�6RIWZDUH�ZlK�

UHQG�HLQHV�9RUWUDJHV��EHU�GLHVH�$UEHLW�RSWLPLHUW��ZDV�VLFK�LQVEHVRQGHUH�GDGXUFK�lX�HUW��GD��XQYRU�

KHUVHKEDUHV�'LDORJYHUKDOWHQ�P|JOLFKVW�YHUPLHGHQ�ZLUG��'LHVH�(LJHQVFKDIW�GHU�9LHOIlOWLJNHLW��GLH�LQ

UHDOHQ�)lOOHQ�PHLVW�HUZ�QVFKW�LVW��ZlUH�LQ�HLQHU�9RUWUDJVVLWXDWLRQ�HKHU�VW|UHQG��$XFK�GLH�.RPSOH�

[LWlW�GHV�+DQGOXQJVSODQHV�RULHQWLHUW� VLFK� DQ�GHP�9RUKDEHQ��GLH�=XVDPPHQKlQJH�ZlKUHQG� HLQHU

9RUWUDJVOlQJH�EHVFKUHLEHQ�]X�ZROOHQ�

)�U�GLH�'HPRQVWUDWLRQ�PHLQHU�DXWRPDWLVLHUWHQ�&KDUDNWHU�KDEH�LFK�HLQ�YLUWXHOOHV�0XVHXP�PLW�HLQHP

0XVHXPVI�KUHU�HQWZRUIHQ��$EELOGXQJ�����9LUWXHOOHV�0XVHXP�PLW�0XVHXPVI�KUHU���(V�EHVWHKW�DXV

GUHL�GXUFK�%U�FNHQ�YHUEXQGHQHQ�3ODWWIRUPHQ�� DXI� GHQHQ� MHZHLOV� GUHL�%LOGHU� YRQ� HLQHP�.�QVWOHU

SUlVHQWLHUW�ZHUGHQ��'LHVH�:HUNH�YRQ�3DXO�.OHH��:DVVLO\�.DQGLQVN\�XQG�+HQUL�0DWLVVH�VLQG�DXI�GHQ

$X�HQIOlFKHQ�YRQ�IUHLVWHKHQGHQ�4XDGHUQ�DXVJHVWHOOW�

$EELOGXQJ ��� 9LUWXHOOHV 0XVHXP PLW 0XVHXPVI�KUHU



6HLWH���

'HU� 0XVHXPVI�KUHU� ZLUG� GXUFK� HLQHQ

6FKHPH5RERW� JHVWHXHUW�� GHU� MH� HLQ� 6FKHPD

I�U�GLH�.�QVWOHU�EHUHLWKlOW��☞�$EELOGXQJ����

6FKHPDKLHUDUFKLH� EHLP� 0XVHXPVI�KUHU��

'HU�+DQGOXQJVSODQ� LVW� LQ� GLHVHP� HLQIDFKHQ

%HLVSLHO� I�U� GLH� GUHL� 6FKHPDWD� JOHLFK� XQG

ZLUG�YRQ�HLQHP�JHPHLQVDPHQ�(OWHUQVFKHPD

�Å.XQVWHUOlXWHUXQJ´�� JHHUEW�� /HGLJOLFK� GDV

'LDORJYHUKDOWHQ�� GDV� VSH]LILVFKH� $QWZRUWHQ

I�U� GHQ� MHZHLOLJHQ�.�QVWOHU� EHLQKDOWHW�� XQWHUVFKHLGHW� GLH� GUHL� 6FKHPDWD��'HU� JHPHLQVDPH�+DQG�

OXQJVSODQ� VFKUHLEW�GHP�0XVHXPVI�KUHU�YRU�� GHP�%HQXW]HU� ]X� IROJHQ��ZHQQ�GLHVHU� GLH�3ODWWIRUP

ZHFKVHOW��$X�HUGHP�ZHQGHW�HU�VLFK�VWlQGLJ�]XU�3RVLWLRQ�GHV�%HQXW]HUV��(LQ�7HLO�GHV�HQWVSUHFKHQ�

GHQ�6NULSWSURJUDPPHV�LVW�LP�IROJHQGHQ�EHLVSLHOKDIW�DXIJHI�KUW��

procedure VRRobotMain
begin
GlobalVar eatlock false
StopWalk
FollowArea
end

procedure FollowArea
begin
  Tag Loop

LocalVar userx %userpos.x
LocalVar userz %userpos.z
if ((%userx > -65)&(%userx < 65 )&(%userz > -65)&(%userz < 65 )) then GotoKleeArea
if ((%userx > -65)&(%userx < 65 )&(%userz >  65)&(%userz < 195)) then GotoKandinskyArea
if ((%userx >  65)&(%userx < 195)&(%userz > -65)&(%userz < 65 )) then GotoMatisseArea
TurnToUser
Wait slides 10

  Goto Loop
end

procedure GotoKleeArea
begin
if ((%robotpos.x>-65)&(%robotpos.x<65)&(%robotpos.z>-65)&(%robotpos.z<65)) then Goto ende
Say Warte, ich komme auch in den Bereich von Paul Klee!
Inhibit 100
GlobalVar eatlock true
StartWalk
if (%robotpos.x>65)&(%robotpos.x<195)&(%robotpos.z>-65)&(%robotpos.z<65) then Goto FromMatisse
if (%robotpos.x>-65)&(%robotpos.x<65)&(%robotpos.z>65)&(%robotpos.z<195) then Goto FromKandin
Goto talkpos
Tag FromMatisse
Go x 100, z 0, startwalk false, stopwalk false
Go x 30, z 0, startwalk false, stopwalk false
goto talkpos
Tag FromKandin
Go x 0, z 100, startwalk false, stopwalk false
Go x 0, z 30, startwalk false, stopwalk false
Tag talkpos
Go x -25, z 25, startwalk false, stopwalk true
Inhibit -100
GlobalVar eatlock false
Tag ende
end     ...

������������������������������������������������
� 'DV NRPSOHWWH 6NULSW LVW LP $QKDQJ HQKDOWHQ�

$EELOGXQJ ��� 6FKHPDKLHUDUFKLH EHLP 0XVHXPVI�KUHU



6HLWH���

'LH�%HZHUWXQJVIXQNWLRQHQ�GHU�6FKHPDWD�VRUJHQ�GDI�U��GD��DEKlQJLJ�GDYRQ��DXI�ZHOFKHU�3ODWWIRUP

VLFK� GHU� 0XVHXPVI�KUHU� JHUDGH� EHILQGHW�� GDV� HQWVSUHFKHQGH� .�QVWOHU�6FKHPD� DNWLYLHUW� LVW� �☞

$EELOGXQJ�����6FKHPD�I�U�GHQ�.OHH�%HUHLFK��

6REDOG�GHU�0XVHXPVI�KUHU�GHP�%HQXW]HU�DXI�HLQH�DQGHUH�3ODWWIRUP�JHIROJW� LVW��EHZLUNHQ�GLH�YRQ

GHU� 3RVLWLRQ� GHV�0XVHXPVI�KUHUV� DEKlQJLJHQ� %HZHUWXQJVIXQNWLRQHQ� HLQHQ� 6FKHPDZHFKVHO�� 'HU

%HQXW]HU�NDQQ�QXQ�YRP�0XVHXPVI�KUHU�,QIRUPDWLRQHQ�]XP�MHZHLOLJHQ�.�QVWOHU�EH]LHKXQJVZHLVH

]X� GHVVHQ� %LOGHUQ� HUIUDJHQ�� 'XUFK� GLH� 6LWXDWLRQVDEKlQJLJNHLW� ZLUG� HUUHLFKW�� GD�� HWZD� GLH� )UDJH

Å:DQQ�KDW�HU�JHOHEW"´�LPPHU�PLW�GHP�ULFKWLJHQ�.�QVWOHU�DVVR]LLHUW�ZLUG�

$EELOGXQJ ��� 6FKHPD I�U GHQ .OHH�%HUHLFK



6HLWH���

$EELOGXQJ ��� 'LDORJ PLW GHP 0XVHXPVI�KUHU LP %HUHLFK ¶3DXO .OHH·

(LQ�EHVRQGHUHU�=HLWJHEHU� �(YHQW,Q�� EHZLUNW� LQ� GLHVHP�%HLVSLHO� HLQ� UHJHOPl�LJHV� Å+XQJHUJHI�KO´�

GDV�GHQ�0XVHXPVI�KUHU�YHUDQOD�W��HLQH�)XWWHUVWHOOH�DXI�GHU�.OHH�3ODWWIRUP�DXI]XVXFKHQ�XQG�GDQDFK

]XU�$XVJDQJVSRVLWLRQ� ]XU�FN]XNHKUHQ��'LHV� GHPRQVWULHUW� GHQ�1XW]HQ�GHV�%HIHKOV� ,QKLELW�� GHVVHQ
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DQGHUHQ�$JHQWHQ�DQ�

$XI�GLHVH�:HLVH�ODVVHQ�VLFK�VSH]LDOLVLHUWH�6HQVRUHQ����EHLVSLHOVZHLVH�]XU�.ROOLVLRQVYHUPHLGXQJ�EHLP

1DYLJLHUHQ�LQ�XQEHNDQQWHQ�:HOWHQ���RGHU�,QWHUDNWLRQVIRUPHQ�ZLH�HWZD�GLH�6SUDFKHLQJDEH�SHU�0L�
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Motion Tracking 20
Motivationsprofile 39
motorische Programme 12
Motorisches Handlungsschema 13
motorisches Programm 12; 14; 15
MUD 10
Multi User Dangeon 10
Mundanimation 23
Museum 56
Museumsführer 34; 56
Muskel 12; 22
Muskelbewegung 12
Muskelkommando 13; 14
Mutation 8

N

natürliches Aussehen 22
Navigieren 7; 11
Nervenzelle 17
Netzzugang 10
Neuron 23
Neuronale Netze 23
Novak 9

O

Objekt 19
objektorientierten Programmierung 19
Open Inventor 36
Ortsbeschreibung 10

P

Panoramadarstellung 7
Parameter 12; 13; 14; 15; 16; 19
Parameterspezifikation 16
Pattern-Matching 51
persönlich 11
Persönlichkeit 1; 10
Perspektive 2; 6
Phantasiewelt 6
physikalisch basierte Animation 22
physikalische Eigenschaft 22
physiologischen Eigenschaften 22
Plan 12
Planungsphase 14

Plattform 9; 60
Population 8
Primitive 44
Primitiven 19
Programm 12
programmgesteuerter Charakter 8
Programmierschnittstelle i; 39; 40
Projektion 7
propriozeptiv 15; 17
PROTO 40
Prozedur 19; 44; 47

R

rating 54
räumliche Illusion 10
räumliche Vorstellung 9
räumlich-zeitliche Charakteristik 12
reales Erlebnis 9
Realität 8
Recallschema 15
Rechneranlage 8
Rechnernetze 9
Recognitionschema 15
Redundanz 26
Regel 11; 13; 51
Regisseur 23
Reinforcement Learning 30
Reiz 17
Repräsentationsform 19
Resultat 15
Rheingold 9
Roboter 25
Robotik 21
Rolle 1; 34
Rollenspiel 10
Rotate 44
Rötzer 7; 8; 9
Rückkopplung 17
Rückkopplungsinformation 15
Rückkopplungsreiz 15

S

Say 45
Schauspieler 20; 23
Schema 13; 15; 16; 54
Schema-Konzept i
Schemakonzept 54
Schematheorie i; 12; 13; 18
SchemeRobot 54
Schlüsselbilder 20
Schmidt 13
Schnittstelle 48
Schnittstellenverwaltung 40; 41
Script 40
Selbstbeschreibung 10
semantische Netze 26
semantisches Netz 54
Sensor 48; 52; 60
sensorische Information 15



Sensorische Konsequenz 14; 15; 17
sensorische Rückmeldung 12
Silicon Graphics 36
Simulation 19; 22
Situation 16
Skriptsprache i; 35; 40; 42; 44; 52
Sommerer 7
Sony Research 36
Speicherersparnis 13
Spieler 10
Spielfigur 10
Spline 20
Stellvertreter 3
Stop 44
Strukturierung 13
Subschema 54
Suchmuster 50
Szenario 8
Szenenbeschreibung 7

T

Technologie 9
textbasierte virtuelle Welt 11
Textbeschreibung 10
Textdialog 36
Textdialoge i
textliche Interaktion 50
Textnachricht 45; 50
Thalmann 22
Translate 44
Treffpunkt 10
Tripel 50

U

Üben 12
Übung 13
Übungssituation 15
Umgebung 17
Umwelt 14
Umwelteinfluß 52
Universal Avatar Markup Language 32
Universal Avatars 32
URL 32

V

Variable 46
Verhalten i
Verhaltensakte 13
verhaltensgesteuerte Animation 24
verhaltensspezifische Bewegungsmuster 24
Verhaltenssteuerung i; 13; 35; 38
Verhaltensweisen i
Vernetzung 8
Virtuelle Gemeinschaft 9
Virtuelle Realität 2; 6
virtuelle Welt i; 6; 10
virtueller Akteur 22
Vorstellungskraft 3
VR-Installationen 7
VRML2 i; 32; 36
VRML-Browser 32; 36
VRMLInterface 41
VRML-Java-Schnittstelle 40
VRRobot 42
VRRobotMain 47

W

Wait 44
Wasserbecken 7
Weiterentwicklung 39; 60
Weltsicht 7
Wesensart 1
Wiedererkennungsschema 15
Wildcard 51
Wind 22
Wirklichkeit 6
wissensbasierte Animation 23
www-vrml@wired.com 36

Z

Zeittakt 41; 44
Zeltzer 23
Ziel 13; 27; 53
Zielgerichtete Animation 23
Zielinski 6; 8
Zuschauer 6
Zwischenbilder 20
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