
-LQL�$QZHQGHUWUHIIHQ

�(7+�=�ULFK������1RY������

)ULHGHPDQQ�0DWWHUQ��(7+�=�ULFK

+HU]OLFK+HU]OLFK
:LOONRPPHQ�:LOONRPPHQ�



 F.Ma. 2

2UJDQLVDWRULVFKHV

❚ 9RUKHULJHV�7UHIIHQ������-XQL�µ����78�'DUPVWDGW

❚ +HXWH��ELV�FD�����8KU

❚ :LU�VLQG�NQDSS����7HLOQHKPHU

❚ 1DPHQVVFKLOGHU�XQG�7HLOQHKPHUOLVWH�OLHJHQ�DXV

❚ .DIIHH�YRUKDQGHQ
❙ .DIIHSDXVHQ�G\QDPLVFK�QDFK�%HGDUI

❚ 0LWWDJVSDXVH�FD��������8KU��FD�����0LQXWHQ�
❙ ,PELVV�XQG�*HWUlQNH�LP�9RUUDXP�����6)U�����'0�

❙ Ä,QIRUPDWLN�%DU³�LP�(UGJHVFKRVV



 F.Ma. 3

3URJUDPP

❚ 'LHVH�NXU]H�(LQI�KUXQJ

❚ 9RUVWHOOXQJVUXQGH��FD�����0LQXWHQ"�
❙ JJI��HLQLJH�ZHQLJH�)ROLHQ

❙ ZHU��ZRKHU��ZDV��ZLHVR

❙ (UIDKUXQJHQ��$EVLFKWHQ

❚ 3UlVHQWDWLRQHQ��9RUWUlJH��'HPRV�����!�)ROLH
❙ (UJlQ]XQJHQ��bQGHUXQJHQ"

❚ 'D]ZLVFKHQ��'LVNXVVLRQHQ��(UIDKUXQJVEHULFKWH�
+LQZHLVH��$QUHJXQJHQ����



 F.Ma. 4

:LU�VLQG�DQ�GHU�(7+�=�ULFK

❚ *HJU�QGHW�����
❙ 9RUEHUHLWXQJ�GHU�����-DKU�)HLHU�ODXIHQ�DQ���

❚ �������P�

❚ ����3URIHVVRUHQ������$XVOlQGHU�

❚ �����0LWDUEHLWHU

❚ ������6WXGHQWHQ
❙ ,QIRUPDWLN��FD�����

❚ ���'HSDUWHPHQWH
❙ 6FKZHUSXQNW��,QJHQLHXU��XQG�1DWXUZLVVHQVFKDIWHQ



 F.Ma. 5

,QIRUPDWLN�DQ�GHU�(7+�=�ULFK

❚ %URVFK�UH��HQJO���OLHJW�DXV

❚ *HVFKLFKWH��=XVH�=�����������(50(7+��������

❚ %HNDQQW��3DVFDO��0RGXOD����/LOLWK��&HUHV

❚ ���3URIHVVRUHQ�LQ���,QVWLWXWHQ
❙ ZHLWHUH�LQ�GHU�(OHNWURWHFKQLN

❚ ����6WXGLHUHQGH�����1DFKGLSORPVWXGLHUHQGH�
����'RNWRUDQGHQ�������

❚ %UHLWHV�9RUOHVXQJVDQJHERW

❚ :HLWHUH�,QIRUPDWLRQHQ��ZZZ�LQI�HWK]�FK



 F.Ma. 6

:HU�VLQG�ZLU"

❚ )DFKJUXSSH�9HUWHLOWH�6\VWHPH
❙ Ä'LVWULEXWHG�6\VWHPV�DQG�8ELTXLWRXV�&RPSXWLQJ³

❚ )ULHGHPDQQ�0DWWHUQ
❙ VHLW��������YRUKHU�78�'DUPVWDGW

❚ 6YHWODQD�'RPQLWFKHYD
❚ 2OLYHU�.DVWHQ
❚ 0DUF�/DQJKHLQULFK
❚ 0DULH�/XLVH�0RVFKJDWK
❚ .D\�5|PHU
❚ :HLWHUH�IROJHQ�DE������

- verteilte Systeme
- CORBA (MICO), Jini
- Middleware 
- Internet
- Sicherheit, Chipkarten
- mobile Geräte
- verteilte Algorithmen

Umfassendes Themengebiet:
„Ubiquitous Computing“



 F.Ma. 7

8ELTXLWRXV�&RPSXWLQJ

❚ 0DUN�:HLVHU��;(52;�3$5&�
❚ .ODUHU�7UHQG�

❙ ��&RPSXWHU�I�U�YLHOH���!
❙ ��&RPSXWHU�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
❙ ��!�Ä9HUQHW]XQJ�DOOHU�'LQJH³

klein, leicht,
billig, mobil



 F.Ma. 8

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...



 F.Ma. 9

(UZHLWHUWH�5HDOLWlW

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

❙ VSH]LDOLVLHUWH��XQVLFKWEDUH�&RPSXWHU�ZHUGHQ�LQWHJUDWLYHU
7HLO�GHU�QDW�UOLFKHQ�8PJHEXQJ�GHV�0HQVFKHQ

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

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



 F.Ma. 10

8QVLFKWEDUH�&RPSXWHU

❚ 0HQVFK�ZLUG�LP�8PJDQJ�PLW�GHP�'LQJ�DQ�VLFK�XQG
GHU�]X�HUOHGLJHQGHQ�$XIJDEH�XQWHUVW�W]W

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

❚ 1HXHV�%LOG�YRP�&RPSXWHU�DOV�HLQH�XQVLFKWEDUH�
DOOJHJHQZlUWLJH�+LQWHUJUXQGDVVLVWHQ]



 F.Ma. 11

8UVDFKHQ�I�U�8ELFRPS

❚ 0RRUHµV�/DZ�JLOW�QRFK�PLQGHVWHQV����-DKUH
❙ 3UR]HVVRUJHVFKZLQGLJNHLW�XQG�6SHLFKHUSODW]
YHUGRSSHOQ�VLFK�DOOH�GUHL�-DKUH��EHL�JOHLFKHP�3UHLV�

❚ +|KHUH�.RPPXQLNDWLRQVEDQGEUHLWH
❙ ������FD�����7E�V�PDFKEDU
❙ GUDKWORV��]�%��EOXHWRRWK�

❚ 1HXH�:HUNVWRIIH
❙ EHVVHUH�(QHUJLHVSHLFKHUXQJ��OHXFKWHQGHV�3ODVWLN�
0LNURGLVSOD\V��3ODVWLNODVHU

❚ 1HXH�'HYLFHV
❙ ZHDUDEOHV��VPDUW�SDSHU��VPDUW�LQN��VPDUW�ODEHOV
❙ 6SUDFKHUNHQQXQJ��)LQJHUDEGUXFNVHQVRU
❙ 2UWVORNDOLVLHUXQJ��*36���8PZHOWVHQVRUHQ



 F.Ma. 12

4XDQWHQVSUXQJ�RGHU�(YROXWLRQ"

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

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

Leistung

Zeit

„revolutio-
näre“ neue 
Anwendungs-
gebiete



 F.Ma. 13

❚ 'UDKWORVHU��IDVW�NRVWHQORVHU�=XJDQJ�]XP�,QWHUQHW
❙ DEHU�RKQH�PDQXHOOH�.RQILJXUDWLRQ

❚ 5DXPQHW]H��ERG\�DUHD�QHWZRUNV
❙ �EHUDOO��LPPHU��DOOHV

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

❚ Ä)ROORZ�PH³�3URILOH

7UHQG��8ELTXLWlUH�XQG

VSRQWDQH�9HUQHW]XQJ

Allerdings:
- accounting
- Sicherheit
- Infrastruktur



 F.Ma. 14

❚ 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

6LWXDWLRQVEH]RJHQKHLW



 F.Ma. 15

6PDUW�'HYLFHV

❚ $OOWDJVJHUlWH��+DXVKDOW��%�UR��)UHL]HLW��6SLHO]HXJ�
PLW�HLQJHEDXWHP�3UR]HVVRU�XQG�6HQVRUHQ

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

❚ .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. 16

❚ 7HFKQLN�EHHLQIOXVVW�XQG�lQGHUW�GLH�:HOW���GLH
*HVHOOVFKDIW�ZHVHQWOLFK

❙ KLVWRULVFK��0HFKDQLVLHUXQJ��(OHNWUL]LWlW��=XJ�XQG
$XWR��HOHNWURQLVFKH�0DVVHQPHGLHQ

❙ LPSOL]LHUW�DOVR�OHW]WOLFK�HWKLVFKH�)UDJHVWHOOXQJHQ
❙ VR]LDOH�$GDSWLRQ�DQ�$XVZLUNXQJHQ�EUDXFKW�=HLW��LVW
HLQ�HYROXWLRQlUHU�3UR]HVV��$UEHLWVSODW]��/HUQEHUHLW�
VFKDIW��*HQHUDWLRQHQDVSHNW�

❚ 8ELFRPS�LVW�HLQH�+HUDXVIRUGHUXQJ
❙ DQ�GLH�,QIRUPDWLN
❙ DQ�GLH�*HVHOOVFKDIW��:LUWVFKDIW�XQG�3ROLWLN

(LQIOXVV�YRQ�7HFKQLN



 F.Ma. 17

+HUDXVIRUGHUXQJHQ�I�U�GLH

,QIRUPDWLN"

❚ )DVW�DOOH�*HELHWH��]�%���6\VWHP�,QIUDVWUXNWXU�
9HUQHW]XQJ��6LFKHUKHLW��%HQXW]XQJVVFKQLWWVWHOOHQ�
HLQJHEHWWHWH�6\VWHPH��0XVWHUHUNHQQXQJ�
6HQVRULN��6SUDFKHUNHQQXQJ����

❚ 9LHOH�DNWXHOOH�7HQGHQ]HQ�HUNHQQEDU��]�%��EHL
YHUWHLOWHQ�6\VWHPHQ��-LQL��;0/��:$3��+$9L�
PRELOH�,3�«

❚ 1HXH�3UREOHPH��]�%��6HUYLFH�%HVFKUHLEXQJ�XQG���
�/RNDOLVLHUXQJ��6NDOLHUEDUNHLW����



 F.Ma. 18

.RQVHTXHQ]HQ

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

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

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

❚ (7+�=�ULFK��$XIEDX�HLQHV�8ELFRPS�/DERUV
❚ :HU�PLWPDFKHQ�P|FKWH�

❙ ZLU�VXFKHQ�DXFK�QRFK�0LWDUEHLWHU�XQG�$VVLVWHQWHQ�
mattern@inf.ethz.ch



 F.Ma. 19

:LH�JHKW�HV�ZHLWHU"

❚ )U����������������8KU��KLHU��'�����+DQV�:HUQHU
*HOOHUVHQ�EHULFKWHW��EHU�8ELFRPS�3URMHNWH�DP
7HF2��7HOHFRRSHUDWLRQ�2IILFH��.DUOVUXKH

❚ ��WlJLJHU�3UD[LVNXUV�]X�-LQL�DQ�GHU�(7+�=�ULFK
❙ )HEUXDU�RGHU�0lU]�����

❚ ,QW��6\PS��$JHQW�6\VWHP�DQG�$SSOLFDWLRQV���0RELOH
$JHQWV��$VD0D����������������������(7+�=�ULFK

❚ 8ELFRPS�'RNWRUDQGHQZRUNVKRS�)HE���0lU]�����

❚ 1lFKVWHV�-LQL�$QZHQGHUWUHIIHQ"



 F.Ma. 20

(QGH(QGH


