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8ELTXLWRXV�&RPSXWLQJ

❚ 0DUN�:HLVHU
❙ ;(52;�3$5&
❙ ������

❚ %HJULII�JHSUlJW�����
❚ Ä7KH�&RPSXWHU�IRU�WKH���VW
&HQWXU\³��6F��$PHULFDQ�������
❙ &RPSXWHU�LQ�DOOHQ�'LQJHQ���

❚ Ä7KH�&RPLQJ�$JH�RI�&DOP
7HFKQRORJ\³��PLW�-RKQ�6��%URZQ�
❙ ���DUEHLWHQ�UXKLJ�LP�+LQWHUJUXQG

❚ $OWHUQDWLYH�%H]HLFKQXQJHQ
❙ Ä3HUYDVLYH�&RPSXWLQJ³��,%0�
❙ $PELHQW�&RPSXWLQJ
❙ ���
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$OOJHJHQZlUWLJ�XQG�XQVLFKWEDU"

❚ .ODUHU�7UHQG�
❙ ��&RPSXWHU��0DLQIUDPH��I�U�YLHOH���!
❙ ��&RPSXWHU��3&��I�U�MHGHQ���!
❙ YLHOH�&RPSXWHU�I�U�MHGHQ

❚ 8QVLFKWEDUH�3UR]HVVRUHQ
❙ LQ�IDVW�DOOHQ�$OOWDJVJHJHQVWlQGHQ
❙ HLQJHEHWWHW�LQ�GDV�8PIHOG
❙ $OOJHJHQZlUWLJNHLW

❚ 6PDUW�GHYLFHV��VSRQWDQ�YHUQHW]W
❙ 6HQVRUHQ�HUIDVVHQ�8PJHEXQJ
❙ ��!�Ä9HUQHW]XQJ�DOOHU�'LQJH³

was ist damit dann 
sinnvolles möglich?

klein, leicht,
billig, mobil
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=ZHL�=LWDWH�YRQ�0DUN�:HLVHU

When almost every object … contains a computer,
… obtaining information will be trivial: Who
made that dress? Are there any more in the store?
What was the name of the designer of that suit I
liked last week?“ The computer environment
knows the suit you looked at for a long time
last week … and it can retroactively find the
designer‘s name even though that
information did not interest you at that time.

The most profound technologies are those that
disappear. They weave themselves into the fabric of
everyday life until they are indistinguishable from it.
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(UZHLWHUWH�5HDOLWlW

❚ 8ELTXLWRXV�&RPSXWLQJ�LVW�NHLQH�9LUWXHOOH�5HDOLWlW�
❙ Ä&RPSXWHU�LQ�GHU�:HOW³�VWDWW�Ä:HOW�LP�&RPSXWHU³

❚ $XJPHQWHG�5HDOLW\
❙ *HJHQVWlQGH�GHU�SK\VLVFKHQ�:HOW�PLW�=XVDW]LQIRUPDWLRQ
XQG�Ä,QWHOOLJHQ]³�DQUHLFKHUQ

❙ 8QWHUVW�W]XQJ�GHU�DOOWlJOLFKHQ�$UEHLW�GHV�0HQVFKHQ�LQ
GHU�UHDOHQ�:HOW

❚ 2SWLPDO�DQ�GLH�8PJHEXQJ�DQJHSDVVWH�&RPSXWHU
❙ P|JOLFK�DXIJUXQG�ZLUWVFKDIWOLFKHU���WHFKQLVFKHU�)DNWRUHQ
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8QVLFKWEDUH�&RPSXWHU

❚ &RPSXWHU�JHKW�LQ�GHQ�'LQJHQ�DXI
❚ 0HQVFK�ZLUG�LP�8PJDQJ�PLW�GHP�'LQJ�DQ�VLFK�XQG
GHU�]X�HUOHGLJHQGHQ�$XIJDEH�XQWHUVW�W]W
❙ .RQ]HQWUDWLRQ�DXI�GLH�6DFKH��QLFKW�GDV�:HUN]HXJ
❙ SK\VLVFKH�:HOW�KDW�3ULRULWlW��EHU�V\QWKHWLVFKH�:HOW

❚ :LH�NRPPXQL]LHUW�PDQ�PLW�XQVLFKWEDUHQ
&RPSXWHUQ"
❙ HUIRUGHUW�LQWXLWLYH�%HQXW]XQJVVFKQLWWVWHOOHQ��]�%��6SUDFKH�

❘ $XIPHUNVDPNHLW�VROO�GHU�,QWHUDNWLRQ�PLW�GHQ�UHDOHQ�'LQJHQ�JHOWHQ

❙ 6HQVRUHQ�QHKPHQ�.RQWH[W�GHV�'LQJV����1XW]HUV�DXI
❘ 6HQVRUHQ�I�U�DNNXVWLVFKH�6LJQDOH��YLVXHOOH�6LJQDOH��7HPSHUDWXU�
'UXFN��%HVFKOHXQLJXQJ����
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+LQWHUJUXQGDVVLVWHQ]

❚ ,QIRUPDWLRQVYHUDUEHLWXQJ�WULWW�LQ�GHQ�+LQWHUJUXQG
❙ Ä:HUN]HXJ�&RPSXWHU³�VFKZLQGHW�DXV�GHP�%HZXVVWVHLQ
GHV�$QZHQGHUV��WXW�VHLQH�$UEHLW�LP�+LQWHUJUXQG

❙ ÄFDOP�WHFKQRORJ\³

❚ 1HXHV�%LOG�YRP�&RPSXWHU�DOV�HLQH�XQVLFKWEDUH�
DOOJHJHQZlUWLJH�+LQWHUJUXQGDVVLVWHQ]
❙ VSH]LDOLVLHUWH��XQVLFKWEDUH�&RPSXWHU�ZHUGHQ�LQWHJUDWLYHU
7HLO�GHU�QDW�UOLFKHQ�8PJHEXQJ�GHV�0HQVFKHQ
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&DOP�7HFKQRORJ\"
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8ELFRPS���9LVLRQHQ�ZHUGHQ�ZDKU

❚ 9LVLRQHQ
❙ ÄDOOHV��LPPHU���EHUDOO³

❙ MHGHV�'LQJ�KDW�VHLQH�+RPHSDJH
�E]Z��VHLQHQ�Ä'DWHQVFKDWWHQ³�

❙ DOOH�*HJHQVWlQGH�KlQJHQ�DP�,QWHUQHW

❚ ZHUGHQ�:LUNOLFKNHLW��GDQN
❙ ELOOLJHU�+DUGZDUH����!�YLHO���EHUDOO�

❙ NOHLQHU�+DUGZDUH����!�PRELO���EHUDOO�

❙ NRVWHQ��XQG�GUDKWORVHU�.RPPXQLNDWLRQ

alles kann mit allem
kommunizieren,
Sensordaten 
mitteilen...
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4XDQWHQVSUXQJ�RGHU�(YROXWLRQ"

❚ 7KHVH��ZHLWHUH�)RUWVFKULWWH�LQ
❙ 5HFKHQJHVFKZLQGLJNHLW
❙ (QHUJLHYHUEUDXFK
❙ %DWWHULHWHFKQLN
❙ .RPPXQLNDWLRQVJHVFKZLQGLJNHLW
❙ 0LQLDWXULVLHUXQJ
❙ 'LVSOD\�7HFKQLN
❙ 6HQVRUWHFKQLN
❙ 3UHLV
❙ ,QIRUPDWLNNRQ]HSWHQ
❙ ���

HUP|JOLFKHQ�EDOG
�ZLHGHUHLQPDO�
JlQ]OLFK�QHXH
$QZHQGXQJHQ

��!�Ä3RVW�3&�
������=HLWDOWHU³
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❚ 3UR]HVVRUJHVFKZLQGLJNHLW�XQG�6SHLFKHUNDSD]LWlW
YHUGRSSHOQ�VLFK�DOOH����0RQDWH��EHL�JOHLFKHP�3UHLV�

❚ ([SRQHQWLHOOHV�:DFKVWXP�PXVV��EDOG"��DEIODFKHQ
❙ KlOW�YHUPXWOLFK�QRFK����-DKUH
PLW�JHJHQZlUWLJHU�7HFKQLN

❙ ZHLWHUH����-DKUH�PLW
QHXHU�7HFKQLN��]�%��2SWLN�"

❚ =�=��QRFK�VFKQHOOHUHV�:DFKVWXP�
❙ )HVWSODWWHQ
❙ %DQGEUHLWH���������0RQDWH�
❙ *UDSKLNFKLSV��I�U�3RO\JRQ�5HQGHULQJ�

0RRUH¶V�/DZ��������DOV�Å8UVDFKH´

z.B. Generieren von Film-
szenen in Realzeit (--> VR)

Problem: steigende Kosten

CMOS-Gate dann nur
noch mit 8 Elektronen...
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❚ :HUNVWRIIH�VLQG�EHGHXWVDP
❙ JDQ]H�=HLWDOWHU�ZXUGHQ�GDGXUFK�JHSUlJW��Ä(LVHQ]HLW³�

❙ ÄN�U]OLFK³��+DOEOHLWHU��*ODVIDVHU����!�,�.�7HFKQLN�

0DWHULDOZLVVHQVFKDIW

DOV�Å8UVDFKH´

❚ 1HXH�0DWHULDOLHQ�I�U�,�.�7HFKQLN��]�%�
❙ NOHLQHUH�.RQGHQVDWRUHQ�KRKHU�.DSD]LWlW
❙ EHVVHUH�(QHUJLHVSHLFKHUXQJ����JHZLQQXQJ
❙ K|KHUH�6SHLFKHUGLFKWH�YRQ�,QIRUPDWLRQ��GHPlFKVW�YLHO�
OHLFKW��KRORJUDSKLVFKH��ELRORJLVFK��PROHNXODUH�6SHLFKHU

❙ 3ODVWLNODVHU
❘ $QZHQGXQJ�X�D���2SWROHNWURQLN��IOH[LEOH�'LVSOD\V
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❙ /(3��Ä/LJKW�(PLWWLQJ�3RO\PHU³�
❙ 2UJDQLVFKH�/HXFKWGLRGHQ
❙ ��!�3ODVWLNELOGVFKLUPH����PP�GLFN�
❙ 'HU]HLW�)RUVFKXQJ�PLW
/DERUSURWRW\SHQ

❙ $QZHQGXQJHQ�LQQHUKDOE�ZH�
QLJHU�-DKUH��ZDKUVFKHLQOLFK

/HXFKWHQGHV�3ODVWLN

�(OHNWUROXPLQHV]HQ]�

*HOGNDUWH�PLW�3ODVWLNGLVSOD\
�XQG�%DWWHULH��
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)OH[LEOH�'LVSOD\

3URWHFWLYH�)LOP

7UDQVSDUHQW
3URWHFWLYH�)LOP/LJKW�(PLWWLQJ�3RO\PHU�)LOP

/(3���/LJKW�(PLWWLQJ�3RO\PHU
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0LNURGLVSOD\V

❚ 'HU]HLW�FD��������
3L[HO�DXI���FP�[
��FP��FD������P:
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.RPPXQLNDWLRQVWHFKQLN

❚ %DQGEUHLWH�HLQ]HOQHU�/:/�]�=��FD�����*E�V
❙ :HOOHQOlQJHQPXOWLSOH[��]XVlW]OLFK�)DNWRU����ELV����
❙ ������FD�����7E�V�PLW�0XOWLSOH[��RIW�RKQH�QHXH
9HUOHJHNRVWHQ�

❚ 3RZHUOLQH�7HFKQLN
❙ .DIIHHPDVFKLQH�ÄDXWRPDWLVFK³�DP�,QWHUQHW

❚ 'UDKWORV
❙ 0RELOWHOHIRQ��*60��8076��ELV���0E�V�
❙ :LUHOHVV�/$1��,(((���������ELV�FD�����0E�V�
❙ 5DXPQHW]H�����P�������*+]������NE�V��OL]HQ]IUHL�����
��!�VSRQWDQH�9HUQHW]XQJ
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%RG\�$UHD�1HWZRUNV�

3HUV|QOLFKH�1HW]H

❚ 6HKU�JHULQJH�6WU|PH��Q$���HLQLJH�NE�V�hEHUWUDJXQJVUDWH

❚ $QZHQGXQJVEHLVSLHOH�
❙ $XWR�HUNHQQW�)DKUHU
❙ 7HOHIRQ�NRQILJXULHUW
VLFK�EHLP�$QIDVVHQ

❙ 0LNURSD\PHQW�
%H]DKOHQ�GXUFK
$QIDVVHQ�GHU�7�U

❙ 7RDVWHU�XQG�79
LGHQWLIL]LHUHQ�1XW]HU
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❚ 'UDKWORVHU��IDVW�NRVWHQORVHU�=XJDQJ�]XP�,QWHUQHW
❙ DEHU�RKQH�PDQXHOOH�.RQILJXUDWLRQ

❚ 5DXPQHW]H��ERG\�DUHD�QHWZRUNV

❚ *HUlWH�ILQGHQ�VLFK�DOV�Ä]XVDPPHQJHK|UHQG³
❙ E]Z��GLH�ULFKWLJHQ�6HUYLFHV
❙ ]�%��DOOH�*HUlWH�HLQHV�5DXPHV
❙ RGHU��DOOH�'LQJH�DQ�PHLQHP�.|USHU

❚ 0RELOH�&RPSXWLQJ
❙ RUWVWUDQVSDUHQWHV�$UEHLWHQ
❙ �EHUDOO��LPPHU��DOOHV

7UHQG��8ELTXLWlUH�XQG

VSRQWDQH�9HUQHW]XQJ



  © F.Ma. 19

7UHQG��%HVVHUH�6HQVRUHQ

❚ .DPHUDV��0LNURSKRQH��PLQLDWXULVLHUW�
❙ 0XVWHUHUNHQQXQJ��]�7��KHXULVWLVFK
�Ä%HQXW]HU�LVW�DOOHLQH��LQ�HLQHU�%HVSUHFKXQJ«³�

❙ 6SUHFKHUHUNHQQXQJ��6SUDFKVWHXHUXQJ

❚ )LQJHUDEGUXFNVHQVRU�DQ�PRELOHQ�*HJHQVWlQGHQ
❙ �ÄGHQ�NHQQHQ�ZLU�GRFK�VFKRQ³�

❚ 6HOEVWlQGLJHV�(UIDVVHQ�GHU�%HQXW]HUXPJHEXQJ
❙ +HUVWHOOHQ�YRQ�.RQWH[WEH]RJHQKHLW

❙ JJI��,GHQWLILNDWLRQ�YRQ�2EMHNWHQ�XQG�*HJHQVWlQGHQ
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2UWVORNDOLVLHUXQJ

❚ )�U�PRELOH�*HUlWH�]XQHKPHQG�LQWHUHVVDQWHU

❚ 'LYHUVH�7HFKQLNHQ
❙ *36�(PSIlQJHU�ZHUGHQ�NOHLQHU�XQG�ELOOLJHU

❙ 7UlJKHLWVQDYLJDWLRQ��%HVFKOHXQLJXQJVVHQVRUHQ
❘ XQDEKlQJLJ�YRQ�H[WHUQHU�,QIUDVWUXNWXU��DEHU�PLW�GHU�=HLW
DQVWHLJHQGH�8QJHQDXLJNHLW

❙ /DXI]HLWPHVVXQJ��3KDVHQPHVVXQJ��,QIUDURW��0LNURZHOOH�
8OWUDVFKDOO��I�U�,QGRRU�3RVLWLRQVEHVWLPPXQJ
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*OREDO�3RVLWLRQLQJ�6\VWHP��*36�

❚ 9HUEHVVHUXQJ�GHU�*HQDXLJNHLW
❙ GHU]HLW��FLYLOLDQ�DFFHVV��FD�����������P
❙ GLIIHUHQWLHOOHV�*36��RUWVIHVWH�5HIHUHQ]VWDWLRQ�����������P

❘ %VS��&RQWDLQHUORNDOLVLHUXQJ�LP�+DPEXUJHU�+DIHQ�����FP�JHQDX

❙ )UHLJDEH�GHV�PLOLWlULVFK�YHUVFKO�VVHOWHQ�.RUUHNWXUFRGHV"
❘ VROOWH�PLQGHVWHQV�)DNWRU����DQ�*HQDXLJNHLW�OLHIHUQ

❙ ]LYLOHV�HXURSlLVFKHV�*DOLOHR�6\VWHP
�ELV�����"

❙ 3KDVHQGLIIHUHQ]YHUIDKUHQ
❘ WKHRUHWLVFK�����PP��SUDNWLVFK
��FP�*HQDXLJNHLW

❘ HUIRUGHUW�QRFK�VHKU�KRKHQ�5HFKHQDXIZDQG

Problem: Ab-
schottungen



  © F.Ma. 22

*36�(PSIlQJHU

❚ ]�%��3DWKILQGHU�YRQ�&DVLR
❚ *HQDXLJNHLW�����P

❙ 9DULDQ]UHGXNWLRQ�LP
FRQWLQRXV�PRGH

❚ ���[����[����PP
❚ ����J
❚ FD������0HVVXQJHQ
PLW�HLQHU�%DWWHULH

❚ (QWZLFNOXQJV]LHO��6FKHFNNDUWHQIRUPDW
❙ ,QWHJUDWLRQ�LQ�3&0&,$�.DUWH�XQG�LQ�&KLSNDUWHQ
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❚ 6LWXDWLYHV�9HUKDOWHQ�YRQ�*HUlWHQ
❙ ÄFRQWH[W�DZDUHQHVV³��SK\VLVFK�XQG�ORJLVFK�
❙ E]JO��2UW��6HQVRUGDWHQ��1XW]HU��%DQGEUHLWH��+LVWRULH«
❙ $GDSWLRQ�GHV�9HUKDOWHQV�XQG�GHU�6FKQLWWVWHOOH

❘ GDGXUFK�HLQIDFKHU�XQG�LQWXLWLYHU�]X�EHQXW]HQ
❘ 0LQLPLHUXQJ�GHV�NRJQLWLYHQ�$XIZDQGHV�]XU�%HGLHQXQJ

❚ 'XUFKI�KUXQJ�YRQ�$NWLRQHQ�LVW�L�D��YRQ�GHU�([LVWHQ]
EHVWLPPWHU�3HUVRQHQ�RGHU�'LQJH�DEKlQJLJ

❙ ,QWHUDNWLRQ�VROO�VLFK�DXV�GHU�DNWXHOOHQ�6LWXDWLRQ�HUJHEHQ
❙ 6\VWHP�PXVV�VLFK�ODXIHQG�hEHUEOLFN��EHU�GLH�6LWXDWLRQ
�3UR]HVVH��8PJHEXQJ�«��YHUVFKDIIHQ

6LWXDWLRQVEH]RJHQKHLW
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6PDUW�'HYLFHV

❚ $OOWDJVJHUlWH��+DXVKDOW��%�UR��)UHL]HLW��PLW
HLQJHEDXWHP�3UR]HVVRU

❙ GDGXUFK��9HUKDOWHQ���*HGlFKWQLV
❙ Ä6PDUW³��=XVDW]IXQNWLRQHQ�]XU�QRUPDOHQ�)XQNWLRQ

❚ 6HQVRUHQ
❙ ]�%��GLJLWDOLVLHUHQGHU�6WLIW�PLW�6FKUHLEVFKULIWHUNHQQXQJ

❚ .RPPXQL]LHUHQ�PLW�GHU�8PJHEXQJ
❙ ,QWHUIDFH�I�U�1XW]HU
❙ X�8��6SUDFKVWHXHUXQJ�RGHU�6SUDFKV\QWKHVH
❙ YHUQHW]W��]�%��GUDKWORV�RGHU�YLD�3RZHUOLQH��PLW�HLQHU
+RPHEDVH�RGHU�DQGHUHQ�*HUlWHQ



  © F.Ma. 25



  © F.Ma. 26

,QIRUPDWLRQ�$SSOLDQFHV

❚ 0RELOH��GUDKWORV�YHUQHW]WH�VSH]LHOOH�*HUlWH
❙ ]�%��.DPHUD��6SLHO]HXJ��,QIR�'LVSOD\V�«�$QSDVVXQJ
DQ�QXW]HULQGLYLGXHOOH�*HJHEHQKHLWHQ

❙ I�U�$UEHLW��+DXVKDOW��)UHL]HLW���

❚ (PDQ]LSDWLRQ�YRP�3&�I�U�HLQLJH�$QZHQGXQJHQ
❙ ,QVWDQW�RQ�*HUlWH�I�U�.DOHQGHU��:HWWHUYRUKHUVDJH���
❙ ]�%��H�ERRN��QHXH�)ODFKELOGVFKLUPH��H�LQN�
❙ NRQWLQXLHUOLFKH�%HWULHEVEHUHLWVFKDIW

❚ /DSWRS��3'$��+DQG\
QXU�9RUOlXIHU�HLQHU
QHXHQ�*HUlWHNODVVH
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6PDUWSKRQHV��'HVLJQVWXGLHQ
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6PDUWSKRQHV
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:HDUDEOHV

❚ $QDORJ�]X�HLQHU�Ä8KU³��%ULOOH�«
❙ EHTXHP�WUDJEDU��KDQGIUHLH�,QWHUDNWLRQ

❙ ]�%��ÄUHWLQD�GLVSOD\V³��3URWRW\SHQ��
%ULOOH�PLW�/DVHU�XQG�6SLHJHOQ�SURML]LHUW
%LOG�GLUHNW�DXI�GLH�1HW]KDXW

❙ ,QGLYLGXDOLWlW��0RGH
�YJO��8KUHQ��.OHLGXQJ�"

❙ (UJRQRPLH��$N]HSWDQ]"
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:HDUDEOH"
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0LFUR2SWLFDO�&OLS�RQ�'LVSOD\
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,QWHJUDWHG�(\HJODVV�'LVSOD\
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%ULOOHQ�DOV�$XVJDEHJHUlWH

YLUWXHOOHV�%LOG
GHV�7UlJHUV

$XVVHQDQVLFKW
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6PDUW�7R\V

❚ )XQ�XQG�(QWHUWDLQPHQW�LVW�ZLFKWLJH�$QZHQGXQJ�
❙ ZLUWVFKDIWOLFK�EHGHXWVDP
❙ 3UR]HVVRUOHLVWXQJ�QHXHU�6SLHONRQVROHQ�HQWVSULFKW�3&

❘ YJO��6HJD�'UHDPFDVW������0LSV��&'�520�
0RGHP����0LR�3RO\JRQH�V��:LQGRZV�&(�
WDXJOLFK�����0%��Ä6DWHOOLW³�DOV�3&�.DUWH
PLW�5$0���/&'���%HGLHQNQ|SIHQ

❘ GDPLW�DXFK�I�U�ÄHUQVWH³�$QZHQGXQJHQ
�LP�,QWHUQHW����JHHLJQHW
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'UDKWORV�YHUQHW]WHV�6SLHO]HXJ

❚ .RPPXQLNDWLRQ�XQWHUHLQDQGHU�XQG�PLW�79��6ZDWFK�8KU
❚ ,QWHUQHW�YLD�6SLHONRQVROH��+RPH�3&��Ä+RPH�*DWHZD\³
❚ 8SGDWH��EHU�1DFKW�YLD�,QWHUQHW

❙ ]�%��3KUDVHQ�GHU�JHVWULJHQ�79�6HULH�I�U�6SUHFKSXSSHQ

❚ 9HUQHW]WH�)DQ�*UXSSHQ��ÄP\�WR\³���!�0DUNHWLQJ�
❚ =XJULII�DXI�:::�XQG�JURVVH�H[WHUQH�'DWHQPHQJHQ

❙ ]�%��:|UWHUEXFK�I�U�6SUDFKOHUQVSLHOH

❚ $XVODJHUXQJ�UHFKHQLQWHQVLYHU�$XIJDEHQ�DXI�6HUYHU
❙ ]�%��6SUDFKHUNHQQXQJ

❚ $YDWHU�I�U�)UHXQGH�RGHU�)DPLOLHQPLWJOLHGHU
❚ %DE\VLWWLQJ��*HVXQGKHLWV�EHUZDFKXQJ
❚ %HLVSLHOH�VHLW�µ����%DUQH\��Ä7DON�:LWK�0H�%DUELH³��)XUE\
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❚ (OHNWURQLVFKH�7LQWH
❙ 0LNURNDSVHOQ��GLH�]XU�+lOIWH
ZHLVV�XQG�VFKZDU]�VLQG

❙ 2ULHQWLHUXQJ�GXUFK
HOHNWULVFKHV�)HOG

❙ 6XEVWUDW�]�%��$UUD\�DXV
3ODVWLN�7UDQVLVWRUHQ

❚ 3ULQ]LSLHOO�KRKHU�.RQWUDVW�
HQHUJLHDUP��ELHJVDP

❚ ,QWHUDNWLY��EHVFKUHLEEDU
PLW�PDJQHWLVFKHP�6WLIW

6PDUW�3DSHU
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6PDUW�3DSHU��$QZHQGXQJHQ

❚ (UVWH�NRPPHU]LHOOH�$QZHQGXQJHQ�LQ�������-DKUHQ"
❙ IDOWEDUH�RGHU�DXIUROOEDUH�'LVSOD\V
❙ HOHNWURQLVFKH�1RWL]]HWWHO��H�ERRN
❙ DXFK�DOV�)RWRDSSDUDW���6FDQQHU���.RSLHUHU"
❙ «�"

Wanderkarte mit
Ortslokalisierung?



  © F.Ma. 39

6PDUW�3DSHU��)RUVFKXQJVEHGDUI

❚ (QWZLFNHOW�GHU]HLW�X�D��YRQ�
❙ 0,7
❙ ;HUR[�3$5&��Ä*\ULFRQ³�
❙ /XFHQW�]XVDPPHQ�PLW�(�,QN

❚ :HLWHUH�)RUVFKXQJ
❙ EHVVHUH�$XIO|VXQJ��!�����GSL�
❙ G�QQHU��VWDELOHU��ELOOLJHU
❙ )DUEH��]�%��PLW�Z�UIHOI|UPLJHQ�3L[HOQ�
❙ $QLPDWLRQVP|JOLFKNHLW
❙ 5DGLRSDSLHU��$QWHQQH�DXV�XQVLFKWEDUHU��OHLWIlKLJHU
7LQWH��+)�(PSIlQJHU����!�DXWRPDWLVFKH�=HLWXQJ�HWF�

❙ Ä:DOOSDSHU³��YLHOOHLFKW�VRJDU�(�7LQWH�DOV�7DSHWHQIDUEH"

− 0DUNWUHLIH�XQG
&KDQFHQ�ODVVHQ�VLFK
VFKOHFKW�HLQVFKlW]HQ

− ,QIRUPDWLRQVSROLWLN
QLFKW�GXUFKVFKDXEDU

− 9HUPXWOLFK�JLEW�HV
QRFK�DQGHUH�0LWVSLHOHU

− 3RWHQWLDO�LVW�JHZDOWLJ�
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6PDUW�)RLO

❚ $XIWUDJEDU�DXI��'�)RUPHQ

❚ 'DPLW�EHOLHELJH�*HJHQVWlQGH��EHU]LHKHQ
❙ $OOWDJVJHJHQVWlQGHQ�HLQH�HOHNWURQLVFKH�,GHQWLWlW
YHUSDVVHQ"

❙ QDW�UOLFK�PLW�1HW]DQELQGXQJ«

❚ ,VW�OHLGHU�GHU]HLW�QRFK�6FLHQFH�)LFWLRQ
❙ QRFK�QLFKW�DXVJHUHLIW��QRFK�QLFKW�G�QQ�JHQXJ

❙ 6WURPYHUVRUJXQJ"
❘ VHKU�G�QQH�)ROLHQEDWWHULHQ��3KRWRYROWDLN��H[WHUQH
(QHUJLH]XI�KUXQJ��]�%��6FKXK�PLW�3LH]RHOHPHQWHQ"�
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6FKXKH�DOV�(QHUJLHTXHOOHQ"

❚ 3URWRW\S�GHV�0,7
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6PDUW�/DEHOV��5),'V�

❚ 9JO��'LHEVWDKOVLFKHUXQJ�LQ�:DUHQKlXVHUQ

❚ ,&�PLW�+)�7UDQVSRQGHU
❙ FD����PP�[���PP�[����µP
�SDVVW�LQ����µP�3DSLHU��

❙ (QHUJLHYHUVRUJXQJ�GUDKWORV
�FD����P���EHU�/HVHU

❙ 520�RGHU�5$0��FD������%\WH

❙ $QWHQQH�JJI��DXFK�PLW
OHLWIlKLJHU�7LQWH�JHGUXFNW
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❚ 1HXHUGLQJV�DXFK
$QWLNROOLVLRQV�3URWRNROOH

❚ 3UHLV�FD�������SDVVLYH
7HFKQLN�FD��������

6PDUW�/DEHOV��5),'V�

Bildquellen: Portolano-Projekt
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5),'�&KLS

*UDSKLW�$QWHQQH

%HLVSLHO��0RWRUROD�%LVWDWL[

Bildquellen: Portolano-Projekt
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6PDUW�/DEHOV�DQ�$OOWDJVJHJHQVWlQGHQ

Bildquellen: Portolano-Projekt
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6PDUW�/DEHOV���$QZHQGXQJHQ

❚ .ODVVLVFKH�$QZHQGXQJVEHUHLFKH�
❙ :DUHQZLUWVFKDIW
❙ %LEOLRWKHNHQ��9LGHRWKHNHQ
❙ 2KUFOLSV�EHL�7LHUHQ
❙ *HSlFNDQKlQJHU�DXI�)OXJKlIHQ
❙ 3DNHW��XQG�%ULHIWUDQVSRUW

❚ +RKHV�3RWHQWLDO�EHL�ZHOWZHLW�HLQKHLWOLFKHP
3URGXNWNHQQ]HLFKQXQJVV\VWHP��VWDWW�%DUFRGH�
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'DWHQVFKDWWHQ�YRQ�2EMHNWHQ

❚ Ä7DJ³� �,QGH[�I�U�,QWHUQHW�85/��Ä'DWHQVFKDWWHQ³�
❙ ]�%��5H]HSW�ÄDP³�)HUWLJJHULFKW�I�U�GLH�0LNURZHOOH
❙ ÄFRS\�E\�UHIHUHQFH³�VWDWW�ÄE\�YDOXH³

�

,QWHUQHW

:::�
6HUYHU

7DJ 85/

+773�JHW

7DJ
5HVROYHU

*HNDXIW�DP����$XJ�������OHW]WH�5HLVH
QDFK�/RQGRQ�6HS�������HQWKLHOW�]XOHW]W
+HPG�1U������XQG�������ZDU�DP����1RY
�����LQ�+RWHO�$WODQWLF��=LPPHU��������

*HJHQVWDQG
LQ�GHU�UHDOHQ�
:HOW $Q]HLJH�

LQVWUXPHQW

�

�

5),'
7DJ
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.RQWDNWORVH�&KLSNDUWHQ

❚ 3UR]HVVRU��6SHLFKHU��-DYD�90�DXI�HLQHP�&KLS

❚ (QHUJLH]XI�KUXQJ�YRQ�DXVVHQ�DQDORJ�]X�5),'V

❚ 'DWHQ���PRELOHU�&RGH��YLD�³/HVHU´�
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8ELFRPS���$QZHQGXQJHQ"

❚ 9HUNHKU��0RELOLWlW
❙ 5HLVHSODQXQJ��1DYLJDWLRQ��9HUNHKUVOHLWXQJ
❙ VSRQWDQH�1HW]H�I�U�6WDXPHOGXQJ��3DUNSODW]VXFKH
❙ :HJIDOO�YRQ�9HUNHKUV]HLFKHQ

❚ 0HGL]LQ
❙ 6HQVRUHQ�]XU�*HVXQGKHLWV�EHUZDFKXQJ

❚ 8QWHUKDOWXQJ��)UHL]HLW��)XQ
❚ %�UR��2UJDQLVDWLRQ

:LUG�GLHV�MHPDOV�VR�DOOJHJHQZlUWLJ�XQG�
XQDXIGULQJOLFK�ZLH�GLH�6FKULIW]HLFKHQ"
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❙ KLVWRULVFK��0HFKDQLVLHUXQJ�
(OHNWUL]LWlW��=XJ�XQG�$XWR�
HOHNWURQLVFKH�0DVVHQPHGLHQ

❙ LPSOL]LHUW�DOVR�OHW]WOLFK
HWKLVFKH�)UDJHVWHOOXQJHQ

❙ VR]LDOH�$GDSWLRQ�DQ�$XVZLUN�
XQJHQ�EUDXFKW�=HLW��LVW�HLQ
HYROXWLRQlUHU�3UR]HVV
�$UEHLWVSODW]��/HUQEHUHLW�
VFKDIW��*HQHUDWLRQHQDVSHNW�

(LQIOXVV�YRQ�7HFKQLN

Leistung

Zeit

„revolutio-
näre“ neue 
Anwendungs-
gebiete

❚ 7HFKQLN�EHHLQIOXVVW�XQG�lQGHUW�GLH�:HOW���GLH
*HVHOOVFKDIW�ZHVHQWOLFK
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8ELFRPS���.RQVHTXHQ]HQ

XQG�+HUDXVIRUGHUXQJHQ

❚ �7HFKQLVFKH��,QIUDVWUXNWXU�QLFKW�WULYLDO
❙ +HUDXVIRUGHUXQJ�X�D��DQ�GLH�,QIRUPDWLN

❚ 6LFKHUKHLW��9HUWUDXHQVZ�UGLJNHLW��$EKlQJLJNHLW
❙ WHFKQLVFKH�XQG�JHVHOOVFKDIWOLFKH�$VSHNWH

❚ :LUWVFKDIWOLFKH��VR]LDOH��NXOWXUHOOH�$XVZLUNXQJHQ
❙ JHIRUGHUW��3ROLWLN��*HVHOOVFKDIW��5HFKW

Ä:H�DUH�DOZD\V�YHU\�EDG�DW�SUHGLFWLQJ�KRZ�D�JLYHQ
WHFKQRORJ\�ZLOO�EH�XVHG�DQG�IRU�ZKDW�UHDVRQV³

���%UDQ�)HUUHQ��&KLHI�'LVQH\�,PDJLQHHU
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.RQVHTXHQ]HQ

❚ 'DV�JDQ]H�ZLUG�VHKU�VSDQQHQG�
❚ +HUDXVIRUGHUXQJHQ

❙ I�U�GLH�,QIRUPDWLN
❙ I�U�GLH�*HVHOOVFKDIW�LQVJHVDPW

/DGHQEXUJHU�'LVNXUV
«�XQG�GDU�EHU�KLQDXV

(7+�=�ULFK�
$XIEDX�HLQHV�8ELFRPS�
/DERUV

$XVVFKUHLEXQJ�HLQHU
$VVLVWHQ]SURIHVVXU


