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� h7Z]\ÆhjFt=P6j°�hD=��<Ft=O=BZ]\Khj�8?OENHÄEN;8HIENCV_a`abdc<e$É¶A7CO�[=W?Bh)?B;8A7HÄ�7EN=BZ]\I;8EN\�?&HIA7CO�¡hj�^EPCB·¤EP;>=WE®H�FKC
­NFÆÉ+hjCO?OFIHK�7=We§A[J[ENCMbdHK=W?Bhj�^�>h)?O;^ADHt=W­N·®E�Z]�DEPHRHthDZ]\�J[EPCMA7CBJ[HkFIHK�7=O�DEP�����DEPHY£¤ENEPHKJ[;^�DFKHI�
hD�8�^EPCVf	COA7­PEN=B=OE¸JIFICBZ]\¡J[ENHsXkÐ[=@?BEP�Æ�DEPCB·¸hj�8?OEPC�6�É-;8C]J�EP;^HIEa_�`<bdcaegÉ«ADCB�[=@?]h)?O;^ADH�;^� £¤EPe
?BCO;^EP��EP;^H[� h7Z]\phjFK=O�DE�=OZ]\KhD��?BE3?4�j=WAR�)hjHKH¯E�=V­NF¯ENCOHt=@?BEPHsX[Z]\&�7J[EPH�;^� °�h)?BEP;>=WÐ[=W?OEN� �DA7�¯e
��EPH��§�<F&�DEPC]J[EN�Á��#7HIHIENH�ÈWh¡HIA[Z]\1hjHKJ[ENCOEÆ£®ENHkF[?O­NEPCahDF[�VJ[EP� XkÐ[=W?OEP��hjHK�DEP��EN�^J[EP?
=OEP;^Hu6[TV;^HIEÄÒµ;^=W?OERhj�^�^EPC<hjHK�DEP��EN�^J[EP?OENH/£¤EPHkF[?B­PENC��8;^E3�yENCW?<J[ENCa£¤E3�yEP\K�¾·�\IAK6

£¤EP;	Òµ;8HkF[ike$f ;"! =R;8� 9<EN;8���DEN�IC]hjFKZ]\«�)hjHIH+EN=R=OEP;^H	�µJKhD=B=YXk;8E¬J[;8E �<AD�^�8E¡J[E�=Y�<H[e
·¤EPHKJIEPC]=®FKHKJ�J[EN=aX[Ðk=W?OEN�Ä�7EPCB·¤hD��?BEPC]=	;^H�EP;^HIEPC�f�EPC]=OADH¬hDFK=W�y¿I�8�^EPHµ6

°�hD=GfMhD=B=W·¤ADCO?�;>=W?G�7EPCB�D�^EP;>Z]\k�KhjC��¯;8?YJ[EPCÄÇ�EN\IEP;^��­NhD\I��EP;^HIEPCÄX[Z]\KENZ]�k�)hjCO?OED6�É«EP; �
È@EN��hDHKJ¬bd\IC¸f�h7=O=O·¤ADCO? �[=WA¯�)hjHIH/EPC�=O;^Z]\¬¿I��EPC�;®AD���IFI?OEPCBHIEP?O­PEG·¤EP�8?@·®EN;�?�hj�>=�Xk;^EGhDFK=We
�7EP��EPHu6K°�hj­NF/=OAD�^�8?OEG�¡hjH�EP;^H1=W;>Z]\IEPCBEN=¤fMhD=B=O·®A7CW?¸HIEP\K�¯ENH	�KJ[;^EN=<HI;8EG�7EPCBCBhj?OEPH¬FIHKJ�E�=
CBEP�7EP�^� ���D;^� �DHKJ[EPCBHu6.��EN�DEN�8H¬�y¿IC<EN;8H1=O;^Z]\IENCOE�=¤f�h7=O=O·¤ADCO?¸=O;8HtJsFu6 hI6 �
� ÃGEP;^HIEY`ahD�¯ENH¬�7EPCB·®ENHKJ[ENHu6
� HI;^Z]\�?¡J[;^E/£¤EPHkF[?B­PENCO�7EPHIHkFIHI�¶hj�>=ÄfMhD=B=O·®A7CW?ÆhDFKZ]\
HK;^Z]\�?Æ;^H
�7EPCO?BhDFK=OZ]\�?BEPC &§EP;8e

Z]\IEPHICBEP;^\IENH[�yAD�^�DEG�DENCO·¤EPHtJ[EPHu6
� °�h7=�fMhD=B=W·¤ADCO?¤=OAD�^��?BER;8H��7EP;^HIEP�ÁÒµE3i[;^�DADH¬A[J[EPC�É #7CW?BEPCB�IFKZ]\/­PF3�KHKJ[ENH�=OEP;^Hu6
� LMEPCB·®ENHKJ[EPH�Xk;^E�Ç�CBA��je"FIHKJ/ÃG�8EN;8Ht=OZ]\ICBEP;^�IFIHK�Y� #D�D�^;>Z]\K=@?¤hjFKZ]\sJIFICBZ]\KEP;^HKhjHKJIEPC�6
� LMEPCB·®ENHKJ[EPHsX[;8E<��;^HKJ[E�=@?BEPHK=®­P·¤EP;tX[ADHKJ[ENCO­NEP;>Z]\IEPH�·�;^E���� G � :�FIHKJ¡­N·®EN;�&�;)(�ENCOHu6
� °�h7=&T	;8H�?O;^�I��EPH¡=OAD�^��=OA�C]hD=BZ]\R�DA7C"=O;>Z]\Ä�DEN\IEPH ��JIh7=O=�=O;^Z]\ÄHI;8EN�¡hjHKJ¯JIhD=&fMhD=B=W·¤ADCO?

�¯ENCO�7EPH/�)hjHIH + =BZ]\k·�;8ENCO;^�8-36
� °�h7=�fMhD=B=W·¤ADCO?®HI;^EYhjFI� =OZ]\ICBEP;^��EPHu6

TV;^H1=W;>Z]\IENCOE�=®fMh7=O=O·®A7CW?¸;>=@?<­76 £�6 �I�<\u5 �Äl)�I���
XkAYEN;8H¡fMh7=O=O·®A7CW?M�)hjHKH¡��hDHphjFK=VEP;^HIEP� ²1EPCB�[=Ohj?O­<hD�I�8EN;�?BEPH	��J[EPH¡�¡hDH¡�DF[?V��EP\KhD��e

?BEPH��)hjHIH/­D6 £�6 �K�aHIHKh�\Khj?<J[EPH�EPC]=W?OEPH/FIHKJ�=O;8EN�[?OENH1�ICBEPFIHKJ¬�DENCO�>hD=B=OEPH��
T	=a;^=W?a\IENF[?OEY¿K�I�8;>Z]\1;^H³_a`<bdc �¯;8?a�7CBhD�I\I;>=OZ]\IENH/£¤ENH�FI?O­PENCOA7�tENC $��DZ]\IENH +gÇ�CBhD�I\I;8e

ZNhj�V_a=OEPCÄbdH7?BEPCO� hDZPE �¾�kFICB­¡ÇG_ab�-G­PF�hDCO��EP;8?OENHu6µ£¤EP;V_�`<bdc�·�;^CBJ«\IENF[?OE¡;g6 J¾6 �Y6&JIh7=Gc
É-;^HKJ[A)·¸e@XkÐ[=@?BEP� �[�kFICB­�c �K��EPHkF[?B­3?N6t°�h�c�;^H1J[EPCY575D6kLMEPC]=O;8A7H¬��AD��ENH7?]hjH��DA7CO�^;^EP�j?4�
�KHtJ[E3?<�¡hjH�hj�>=��<�K��¿KCO­NFIHI�¡;^H/J[ENCaÒu;8?OENCBhj?OFIC¸AD� ?<cÄ5D576

_<H�?BEPCac �D;^�[?aEN=<HIA[Z]\1�DEP;^H�EP;^HI\IEN;�?B�8;>Z]\IEN=�� �^AkAD�shDHKJ/�yEPEN��� �I­D6 £�6K·¸hD=<J[;^EÄ£¤ENJI;8EPe
HkFIHI����;8?ÄJ[EPCY²³hDFK=RhjHK�DEP\�?�6§°�;^Ep£®E�J[;^EPHkFIHI��\&�DHI�j?G�DA7H«J[ENCY9ahDCBJ[·¸hjCBEÄFKHKJ«�DAD�
EN;8HI�7EN=OE3?B­3?OENH¬É-;^HKJ[A)·¸ed²³hDHKhj�7EPC¸hj�u6 +~°�hD­PF�=W� �)?OENC���EP\IC�6 -

Ç�EP·�;>=B=WE�Ç�COFIHtJ[EP�^EP��EPH�?BEÄJ[EPC�£¤ENJ[;^EPHkFIHI�¬=W;^HKJ�È@E�J[A[Z]\³¿I��EPC]hj�^�µ�D�^EP;>Z]\u6§XkA¬=OAD�^��?BE
J[;^ER²³hjFt=¤��´"hD=W?OENHs\KhD�tENHu6I°a;^ER�DCBFIHKJI�8EN�DEPHtJI=@?BEPH/�<��?O;^ADHIENH	�[·�;^EG�KEPHK=W?OENC¸�DEPC]=BZ]\I;8EPe
��EPH	�t²1EPHk¿I�IFKHI��?OEYhjFt=W·?�j\I�^EPH¬FK=O·R6I�DA7�8�8�y¿I\ICO?���hDH¬��;8?�J[ENC��8;^HI�DENH/² hjFK=W?Bh7=@?BED6

°�EPH3;®AD�kÐ ��fMhD=W?OEPe$²1E�Z]\KhjHK;^=O�ÄFK="� #7=W?M��hDH�·�;8E¸�yA7�8�D?	hjFK= �D²³hDHÆ�¡hjCB�k;8ENCW?MEN;8HIENH
´&E3ik? ��;^HKJ[EP���¡hDHÄJ[EPHÆ²³hjFK=O­PEN;8�7EPCu��;8?"�7ENJ[CB¿KZ]��?OENCu�^;8HI�7EPC"²³hjFK=W?Bh7=@?BE	¿I��EPC�J[ENHÄ´µEPik?
��EP·¤EP�D?N6jÇ�C # �DENCOE¤�<�K=BZ]\IHI;8?W?BE¤�)hDHIHÄ�¡hjH¯��;�?MEN;8HIEN� ²³hDFK=W�k�^;^Z]�RJ[ENC��8;^HI�DENHÆ´"hD=W?OE¸hj�
�aH[� hjHI�ÄFIHKJ¡J[ENCVCOE�Z]\�?OEPH¡´"hD=W?OEahD� TVHtJ[Ea�¡hjCB�k;8ENCOENHu6j°�;8E<��;8?W?B�8ENCOEa² hjFK=W?Bh7=@?BE<·�;8C]J
��EPHkF[?B­3?<FI��J[EPH1´&E3ik?ahjH/EP;^HIEPC���EP�^;^EP�I;^�DENH�hDHKJ[ENCOENH/X�?BEP�^�8EYhDFKZ]\¬;^H�EP;^HIEP��hjHKJIEPCBEPH
�KEPHK=W?OENC�EP;^HI­PF[�y¿K�DEPHµ6

TVCB·E�D\IHIENHK=W·¤EPCO?<=W;^HKJ/HIA[Z]\�J[;8EY9a;8H�?BEPCB�DCBFIHKJked²1EPHk¿K= �[J[;^ER�¯;8?<EP;^HIEN� ²³hDFK=W�k�^;^Z]�
hDF[�[EP;^HIEPC&�tEN�8;^EP�I;^�DENHÆX�?BEP�^�8E¤J[EN=&£®;^�>JI=OZ]\K;8CB��\I;8H�?BEPCB�DCBFIHKJI=¾ENCO­NEPFI�D?u·®ENCBJIEPHu6�°�h�E�=&JICOEN;
²³hDFK=W?BhD=W?OENHÄ�7;8�[?4���D;^�[?MEN=�hjFKZ]\¯J[CBEP;[9<;^H�?OEPCB�DCBFIHKJ[e$²1ENHk¿K=P6�bd\ICM�<Ft=O=OEP\IENHÆ�)hDHIHÄ� #D�^�8;^�
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�yCBEP;&�DA7H��K�DFKCO;^EPCO?�·®ENCBJ[ENHu6K²1EN;^=W?a\Khj?�J[ENC�XkÐ[=@?BEP�Æ�DEPCB·¸hj�8?OEPC�=BZ]\IADH�EP?@·¤h7=aXk;^HIHk�DAD�^�^EN=
EN;8HK�DE3?BCBhD�DENHu6

T®=V�D;^�[?	EN;8H¡hD�7?B;8�7EN=V�KEPHK=W?OENC �D;8HpJ[EN� hD�8�^E�TV;^HI�7hD�tENH¡�^hDHKJ[ENH	�7JIh7=�� hjCB�I�^;^Z]\¡hDHKJ[EPC]=
hD�^=¸J[;^E�HI;^Z]\�?�hj��?O;^�DENH¬�KEPHK=W?OENC¤JIhDCO�7EN=W?OEN�8�8?®·�;^CBJu6k°�EPC¸É«ENZ]\K=OEP�¾J[E�=¸hj��?O;^�DENHs�IENHK=@?BEPC]=
�7EN=BZ]\I;^EP\�?MÈ@EYHKh7Z]\¬EN;8HI�7EN=OE3?B­3?OEN� É-;^HKJ[A)·¸ed²³hDHKhj�7EPC�J[FIC]Z]\��I�8A �DE�=¸LMEPC]=OZ]\I;^EP��EPH1J[E�=
² hjFK=O­PEN;8�7EPC]=<;^H¶EN;8H«hjHKJ[ENCOE�=a�KEPHK=W?OENC�A[J[ENC�JIFICBZ]\¶­PFK= �)?B­P�^;^Z]\KEPH ²³hDFK=O���^;>Z]�/­NFICG£®EPe
=W? �j?O;^�DFIHK�K6

bdHsc ?OCB;)(t?¤��hDHp��EP;>=@?¸hjF[�u��;^HKJ[E�=@?BEPHK=®EP;^Hs�IENHK=W?OEPC4�D;^HsJ[EN� �DEPHthjF¡·�;^Ea;^� HK;^Z]\�?
�7CBhD�I\I;>=OZ]\KEPH1_a`abdc EP;^H1fVCBAD���[?GhjF[�VÃ�AD���¡hjHKJ[AkEN;8HI��hj��EPH/·¤hDCW?BE3?�6�XkA7�^Z]\IEY�KEPHK=W?OENC
HKEPHIH�?��¡hDH³hjFKZ]\1�k;^CW?BFIEP�^�8EÆ´µENCO��;^HKhj�>=P6tLMADH1EN;8HIEN� =WA7�^Z]\IENH³�IENHK=@?BEPC�hjFK=a��hDHIH1�¡hjH
HkFIH¡f	COA7�DC]hj����E<=@?]hjCO?OEPHµ6jT	=V;>=W?	;8H¬_a`<bdc�EP\IENC®=OEP�8?OEPH �7JIh7=O=M�¡hDH¡fVCOA7�DC]hj����E¸¿I�tENC
²³EPHk¿K=<hD�7?B;8�k;^EPCO?N6

LMA7HGEP;^HIEP�Q�k;8CO?OFIEN�8�^EPHR´&EPCB��;8HKhD��ed�IENHK=W?OEPC¾�>hD=B=OEPHR=W;>Z]\RJ[;^EV²1FI�8?O;8?BhD=O�k;8HK�jed�@�D\I;^�D�DEN;�?BEPH
�7ADHR_a`abdc}��E���FIEP�QHkF[?O­NEPHu6�°�hD­PFR=W?BhjCO?OEP?u�¡hjHG�y¿ICuc
�DEN=BZ]\ICB;8EN�tENHIE�fVCBAD�DC]hj����E � ·�;^E
ik?BEPCB� �uJKhD=GEP;^H«��;^CO?OFIEN�8�^EN=R´&EPCB��;8HKhD��ed�IENHK=W?OEPC�EPCB­PENFI�j?4�¾;8��9<;^H7?BEPCB�DCBFIHKJ �DADH«EP;^HIEN�
�k;^CW?BFIEP�^�^EPH�´µENCO��;^HKhj�§hjFK=N6[°�h7=¤�tE�J[EPF[?BE3?4�KJIhD=B=®HI;^Z]\�?�hjF[��JIhD=®TVHKJIEGJIEN=¸fVCBAD�7CBhD�¯�¡=
�7EP·¸hjCO?OEP?¤·�;^CBJ	�I�I;>=�J[EPC�H&�7Z]\K=W?OER£¤E3�yEP\K�¾EP;^HI�DEN�DEP��EPH/·¤EPC]J[EPH/�)hjHIH	�I=OADHtJ[EPCBH/JKhD=B=®E�=
� #7�D�^;^Z]\³;>=W? �§ÃaA7�¯�¡hDHKJ[A7=aEP;^HI­PFK�DEP��EPH ·E�D\ICOENHKJ1JIh7=afVCBAD�7CBhD��� HIA[Z]\³�F�jFI� ?N6¾�<�^�8E�=
·¸hD=®�¡hjHsJKh)�y¿IC	?OFIH¬�ÄFK=B=	;>=W? ��EP;^H¬ÒuENEPCB­PEN;^Z]\IENH¡�DEP�yAD�^�j?	�7ADH¡EP;^HIEN� �QhDHsJ[ENH¬£¤E3�yEN\I�
hDHI­PFK\&�jHI�7EPHu6[T	;8H�c<ed´&EPCB�¯;^HKhD�¾·�;8C]J/­D6 £�6IJIFICBZ]\�J[ENH�£¤EP�yEP\I�¾ik?BEPCB� � �7EN=W?BhjCO?OEP?N6

T	;8H-EPik;8?pA[J[EPC¡�^AD�7ADF[?phDF[�REP;^HIEP�±­PFK= �)?B­P�^;^Z]\ �DE�=@?]hjCO?OE3?BEPH c<ed´µENCO��;^HKhj�8ed�IEPHt=@?BEPC
��EP·�;^CB�7?¸HI;>Z]\�?¤J[;^E��a�I��EP�>J[FIHI�¯�DA7� ��ENZ]\IHKEPC4��=OADHKJIEPCBH¡H�FKC¤JIh7=¤XIZ]\I�8;^E+�7EPHsJIEN=¸�IENH[e
=W?OENCB=N6"Åa� ?Y;>=@?ÄJKhD=RENCB=W?OE��k;8CO?OFKEP�^�8Ep´&EPCB��;8HKhD� �uJKhD=R=OAD�DENHKhjHKH7?BE��8A7�D;^H[e$´&EPCB��;8Hthj� ����;8?
JIEP� �¡hjHs=O;>Z]\p�tEN;8�ÁX[Ðk=W?OEN� ��;�?¸E3i[;8?®A[J[EPC¤�^AD�DA7F[?¤hD�I��EP�>J[E3?�6��aF[�µ�¡hjHtZ]\IEPH¬X[Ðk=W?OEPe
��ENH/��E �tHKJ[E3?a=O;>Z]\¬EN;8H�TV;^H�?OC]hj��;8H/EP;^HIEN� 9<;^H�?OENCO�7COFIHtJ[��EPHk¿s­NFIC<�<�I��EN�^J[FKHI�¡�tEN;8�
X[Ðk=W?OEN��6

X[EP�^�K=@?GJ[;^EYEP�^EP��EPH�?]hjC]=@?BEPH1_a`abdc<ed£®EP�yEP\I�^EÄ�K;8EP?OEPH EP;^HIEÄ�"¿I�^�8EÆ�DADH¶Å��I?O;^ADHIENH	�tJ[;^E
hDFKZ]\+fVCBA �t=GHkFICY=OEP�8?OENH«hDFK=W·¤EPHtJ[;8��� #DHIHIENHu6u°�hj\IENCR�D;^�[?YEN=GEN;8HIE¬Å�HK�8;^HIE3ed9<;^�8�yE �µJ[;^E
JIFICBZ]\¶JIhD=�ÃaA7����hDHKJ[Ap�¡hDH1�y¿IC���hDHkFKhj� + ÃGFICB­P·¤ADCO?<�¡hjH[e$�KhD�DE4-<hjF[�y�7EPCBF[�yEPH³·�;^C]J¾6
² hjH¡�D;^�[?¸J[EPHp£¤E3�yEN\I�>=WHKhD��EPH¡\I;^H�?OEPC¤J[EP� �¡hjH[ed£¤E3�yEN\I�KEN;8H	��­D6 £�6D�¡hjH¡·�\KAK67²³;�?¸J[EPH
´"hD=W?OENH/�"FIHtJ¬�/�)hjHIH��¡hjH�;^H/JIEPCa9a;8�8�yER�I�F�)?W?BEPCBH¬��;8?��p�7EPCB� ���j?¸��hDH/=O;^ED6

_aH�?OEPCRc =W?OEN\7?REN;8HIE��7EPCB�tE�=O=OEPCO?OE¯LMEPC]=W;^ADH«J[EPCG�¡hjHIeg�KhD�DE�=�­NFICGLMEPCO�y¿I�DFKHI�K6u°�;8EPe
=OE¡�)hjHIH+��;8?ÆJ[EP� ÃaA7����hDHKJ[A¬i[��hDH � hDF[�y�DENCOF[�yENH¶·¤EPC]J[ENHu6¾TV;^HIEpTV;^H[�y¿I\ICBFIHI� ;8H
JI;8E�£¤ENJ[;^EPHkFIHI�¶�DA7H+ik�¡hDH}EPCB\Khj�8?OENH Xk;^E¬J[FKCBZ]\}EN;8HKEPH ² hjFK=O�k�8;>Z]�«hDF[�aJ[ENH £¤F[?W?BADH
9aEP�^�u6 &§FI� £¤�F�)?O?OEPCBH¯;8� ´µEPik?��KHKJ[ENHsXk;8E�hj� �^;^HI�DENH �ahjHKJ�J[E�=V�IENHK=@?BEPC]=MEP;^HIENH¯�7CBhDF[e
ENH+XIZ3CBAD�^�8�KhD�8�7EPH	�¾J[ENH+X[;8E���;�?YJ[ENCR��;�?O?O�^EPCBEPH+²³hjFK=W?Bh7=@?BEÆ�7EPC]=OZ]\K;8EN�tENH ��#7HIHIENHu6¾°a;^E
Ç��^;^ENJ[ENCOFIHK�/J[ENC�² hjHkFKhj�8e$TV;8H�?BC �D�DER;>=@?R=@?BE3?]= �D\IHI�^;^Z]\ ��=OA¬JIh7=O=��¡hjH =O;>Z]\1?OCBAj?B­Æ;^\ICBEPC
�7COA �DENH¬²1ENHI�DE��I=OZ]\IHKEP�^�u­PFICBENZ]\�? �KHKJ[EP? �
. # � �
� `�hj��ERJ[EN=<£¤EP�yEP\I�>=¸FIHKJ��IFKHI��?O;^ADH
v��¬.��pzÄvu0�v � �<HK�7hj��ERJ[EPCaX[Ð�H�?]h)i¬hD�8�^EPC�Å��[?B;8A7HIEPH/FIHKJ��aCO�7FI��EPH�?OE
� �Rv	��
s0Pz
�Y0��¡.�� hjFt=@�y¿I\KCO�^;^Z]\KEG£¤E�=OZ]\ICBEP;^�IFIHK�¯J[ENC<�IFIHK�7?B;8A7HKhj�^;8? �)?
�pz
�Y0��p. v � £¤EN=BZ]\ICOEN;8�KFIHI�¡J[EPC�EN;8HK­PEP�^HIENH1Å��[?B;8A7HIEPH
vµ��� #sÍ¤v�� � LMEPCB·¤EP;>=WERhjFI�&�DENCO·¸hjHtJk?OEG£¤E3�yEP\K�8E
Ë¯,��1v � 9<;^Hk·®EN;^=OERhjF[����EP�)hjHIH�?BEG�KEP\I�^EPC
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Argumente

Liste Vektor

Argumente

Liste Vektor

Argumente

Liste Vektor

Argumente

Liste Vektor

neu vererbt

Umgebung

neu vererbt

Umgebung

relativabsolut

Pfadname

execve()execle() execlp() .\. .\.execvp()execv()execl()
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\IENH	�I�I;>=�J[EPC�=OZ]\ICBEP;^��EPHKJ[EGfVCBAD­NEN=B=¤HIEPFIEY°�h)?BEPH�;^H/J[;^ERfV;^�tEÆ=@?BEP�^��?�6

�	*�� � � ��� ��� 2 B B 8<:	- � � 13-+2A:
�"b@��Å ! ="·¤EPC]J[EPH¯hjFKZ]\Æ\&�jF��t��`�hj��ENJÄfV;8��EN=��7EPHKhDHIH�?N6)°�;8E�£¤EP­NEP;>Z]\IHkFIHI�G�&b@��Å + �";^CB=W?
bdH/�";8C]=@?<Å�F[? -V�tE�=OZ]\KCOEN;8�[?¸J[;^E�´"h)?B=BhDZ]\KE �7JKhD=B=®J[;^E��<EP;^\IEPH[�yA7�8�7E�J[ENC	TV;^HI��hj��EPHs;^HsJ[ENC
�aFK=O�7hj��EYJ[ENC<`ahj��E�JsfV;^��EYEPCB\Khj�8?OENH¬�K�8EN;8�[?�6

�"b@��Å ! =�=W?OEN\IEPH/FIH�?OENCaXkÐ[=@?BEP��L _aHI;�i/;8����EPC�­NFIC�LMEPCO�y¿I�7FIHI�¯FIHKJ�=W;^HKJ/hj�>=�°�hje
?BEP;^EPH COE�hj�^;^=O;8ENCW?�6&�a�tENC�JIEPH
`�hj��EPH}EN;8HKEPC��&b@��Å ��#7HIHIEPH
�tEN�8;^EP�I;^�DE¬fVCBAD­PE�=O=OEpEN;8HIE�=
�<ENZ]\IHIENCB=�e	HI;>Z]\7?<HkFIC�ÃG;8HKJI�ICOA7­PE�=O=OEGEP;^HIEN=��7EP��EP;^HK=Bhj��EPH�LMA7CW� hD\ICOENHse®�¯;8?OEN;8HthjHKJ[ENC
�7AD���ÄFKHI;8­N;8ENCOENHu6

T	;8HIE+�"b@�"Å�·�;^CBJ �¯;8?1J[EP�ÑXkÐ[=W?OEN��hDF[�yCBF[�Ä���kHIA[J	+ -sEPCB­PENFI�j?�6	���kHIA[J	+ -/J[;^EPH�?
JIEP� X[Ðk=W?OEN�Ä�7EPCB·¤hD��?BEPC�hjFKZ]\¯JIhj­NF�Ç�ENC �j?OEPEN;8H�?BC �D�DE	;^� LMENCO­NEP;>Z]\IHI;>= :)J[EN�Y­PF¯�¡hDZ]\IENHu6
�"b@��Å ! =G� #DHIHIENH«hD�tENCR��;�?Y���kHIA[J	+ -GhDFKZ]\«�¯;8?Ä£¤EPHkF[?B­PEPCBCBENZ]\�?OENH¶hjHK�DEP�^EP�D?R·®ENCBJ[ENHu6
°�;^EÄXkÐkH7?]h)is�7ADH/����HKAkJ + -¤;>=@? �
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½�{[¦�%&�"{I|}w � fM� hDJ/FIHKJ�`�hj��ERJ[EPCa�"b@��Å
|
ruÊ&w � &§FI�DCB; (¾=OCOE�Z]\7?BE �3J[;^EM��;�?"J[EPCµÃ�ADHt=@?]hjH�?OENHGX ��b@�"b@��Å}hDFK= �<=WÐ[= :)=W?Bhj?N6 \ �¶J[FKCBZ]\

�^AD�D;>=BZ]\IEN=MA[J[ENCV�DENCO�kHk¿I�[� ?®·®ENCBJ[ENHu679a;8ENCBJIFICBZ]\�·¤EP; �ÄJIh7=V£¤E3?OCB;^EP�K=B=WÐ[=W?OEN� ��JIhD=B=
EP;^HIER�"b@�"Å hDHI�DEN�8EN�j?¸·®ENCBJIEPH¬=OAD�^�g6k9a;8ENCO��EP;¾·¤EPC]J[ENH¬J[;^EG�¯;8?�FI�¡hD=O�¡�DENCOEN;8Hk�KhDCWe
?OENH ��ENZ]\�?OEG��EPCB¿KZ]�[=W;>Z]\�?O;^�j?�6

Ê"w � � J[EP�/�D;^�[?�JI;8E¯ÃGEPHIHI­�hj\I�"J[EPC�°aEN�k;^ZPEÆhjH +~°aEN�k;^ZPEÆ`<FK�Ä��EPC - �¾J[EP�/·�;^CBJ1��EP;��"b$e
�"Å ! =�hjFI�� ¯�DE�=WEP?O­P?N6

�a�^=a£®EN;^=O�I;^EP�§�yA7�8�D?<EP;^H��aF[�yCBF[�"­NFI�ÁT	CO­NEPFI�7EPH/EP;^HIEPC<�"b@�"Å
�
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Ç�E # (§HIE3?V·�;^CBJ¯EN;8HIE<�"b@��Å-��;8?®J[EP� XkÐ[=@?BEP�¡hjFI�yCOF[�¾A7�tENH + -36D°�hD�tEN;&# (�HIEP?	J[EPC¤X[Z]\ICBEP;8e
��EPCµJI;8E	�"b@��Å���;8?&J[EP�Q�"�^hD��Å ��É ��Å�`�Ò��}FIHKJGJ[ENCµÒuE�=WENCu��;�?&JIEP���"�>hj��Å ���<°RÅ�`aÒ��¯6

X[Z]\ICBEP;^�[?a�¡hDH1­P·¤EP;ufVCBAD�7CBhD���¯E��KJ[;^EY¿I��EPC�EP;^HIEÄ�"b@�"Å ��;�?BEP;^HKhjHKJIEPCa�7EPCB�IFIHKJIEPH
=O;8HtJ �&=OA1�I�^AkZ]�k;^EPCO?YJ[EPCÆAD��EPH + -$ed�<F[�yCBF[�<J[EN=ÆX[Z]\ICBEP;^�tENCB=R�K;^=ÆJ[EPCÄÒµEN=OEPCREN�tENH[� hj�^�^=ÄEP;^H
A7�tENH + -	J[FIC]Z]\I�DEP�y¿I\ICO?	\Kh)?¤FIHKJ¬hjFKZ]\¡FI���7EP�DEN\ICO?N67°�hD= ��(�HKEPHsJ[ENC¤�"b@��Å ;>=W?¤hj�>=OAYEP;^H
XkÐkHKZ]\KCOA7HI;^=Bh)?B;8A7HK=O�IFIHI��?¸�tEN;^J[ENC�fVCBAD­PE�=O=OED6

É«EPHIH¶��hDH1EP;^HIEÄ�K;^J[;^CBEP��?O;^ADHKhD�8EYÃ�AD���ÆFIHI;^��hj?O;^ADH1­N·�;^=BZ]\IEPH1­N·®EN;µfVCBAD­NEN=B=WENH�EPCOe
CBEP;>Z]\IEPHs·�;8�^� �k�ÆFK=O=¤�¡hjH¬­P·¤EP;¾�"b@�"Å ! =	­N·�;^=BZ]\IENHsJ[EPH/��E3?OEN;8�^;^�j?OENHsfVCBAD­NEN=B=WENHpEP;^HICB;^Z]\Ie
?BEPHu6"9<;^EPCB�tEN;®�)hjHKH�EN=R��EP;¤EP;^HIEPCÄFIHI�D¿KHK=@?B;8�7EPH ��EN;8\KEPH[�yA7�8�7EsJ[EPCÄAD��EPH + -$ed�<F[�yCBF[�yEs­NF
EN;8HIENC<LMEPCB�k�8EN���ÄFIHI� +~°aE�hDJ[�^A[Z]�.-¸J[EPC<��E3?BEP;^�8;^�j?BEPH1fVCBAD­NEN=B=WEG�7AD����EPHu6K°�hD=��yAD�^�DEPHtJ[E
£¤;^�^J/��EN=BZ]\ICOEN;8�I?�JI;8E�=WEYXk;8?OFKhj?O;^ADH��

Prozess 1 Prozess 2

FIFO.2

FIFO.1

Prozess 1

wartet auf

open(FIFO.1, O_RDONLY);

open(FIFO.1, O_WRONLY);

wartet auf

Prozess 2

open(FIFO.2, O_RDONLY);

open(FIFO.2, O_WRONLY);

1. Deadlock-Situation

2. Deadlock-Situation

wartet auf

Prozess 2Prozess 1

wartet auf

open(FIFO.2, O_WRONLY);

open(FIFO.2, O_RDONLY);

open(FIFO.1, O_WRONLY);

open(FIFO.1, O_RDONLY);

TV;^HIE+=WA7�^Z]\IE1LMENCO�k�^EP���ÄFKHI�}�)hjHIH�H�FKCs�DENCO\K;8HKJIEPCO?s·®ENCBJIEPH	�®·®ENHIH J[;^E AD��EPH5+ -$e
Å���EPC]h)?B;8A7HIEPH«�y¿IC�ÒuE�=WENH�FIHKJ
X[Z]\KCOEN;8��EPH�EN;8HIENCÆ�"b@�"ÅÁ;^H}��EP;>J[EPH}f	COA7­PEN=B=OEPH�È@EP·¤EP;^�>=
­NFIEP;^HKhjHtJ[EPC¡�Kh7=O=OEPHtJ hDF[�y�DENCOF[�yENH ·¤EPC]J[ENHu6 &"6 £�6	EPCO�yAD�^�j?�­PFIH&�7Z]\K=W?sJIhD=�A7�tENH + -¯�7ADH
�"b@�"ÅÆ6^5GFIHKJ�JIhDHIH¬�7ADH��"b@�"ÅÆ6 �Ä;^H��tEN;^JIEPH�fVCBAD­PE�=O=OEPHµ6

²1;8?V�&b@��Å ! =&�F�D=B=@?�=W;>Z]\ÄhjFI�KEP;^H[� hDZ]\KE	É«EP;>=WE¤EP;^H ;®�^;8ENH�?We$fVCOA7­PE�=O=µ�¯;8?�EP;^HIEP� XkENCO�7EPCOe
fVCBAD­NEN=B=¸hjF[��EP;^HIEP� ��ENZ]\KHIEPC��7EPCB�I;8HtJ[EPH��



� � � � � � � � ����
.� � ��� 
 � � ��������� 
5� � � ��� ������
���� � � ��� � � �
� Sj�

Server

legt FIFO’s mit mknod() an

öffnet FIFO’s und wartet auf Client

schließt FIFO’s

öffnet FIFO’s

Client

Kommunikation mit read(), write()

schließt FIFO’s

löscht FIFO’s mit unlink()

Zeit

�	*�� � 7 B 7B-0:</ � B 7?4 
���7B- � �<7?4 8<:	;���7 B 7B-0:	/ � B 7 � � �
� 7 � 137

°�;^E®Xk��EP;>Z]\IEPCB�DENCO·¸hj�8?OFIHK�7=WedXkAD� ?@·¤hDCOE&J[EN=u£¤EP?OCB;8EN�K=O=OÐ[=@?BEP���DENCOHt=§�DEPCB��;�?O?OEN��?[È@E�J[EP�QfVCBAje
­NEN=B=p¿I��EPC�JIh7=p°aEN�¡hjHKJke$fMhj�7;8HI�DegLMENCW� hD\ICBEPH ��;^CO?OFIEN�8�^EPH�X[�tEN;^Z]\IENCN6¸Ç�EP��EP;^HK=Bhj���tEPe
HkF[?B­3?BEPCaXk��EP;>Z]\IEPC�;>=W?<¿I�tENC<J[EPH/�k;8CO?OFKEP�^�8ENH�Xk��EP;>Z]\IENC�COE�hj�^;^=O;8ENCW?¸FIHKJ/=W?OEP�^�8?<EP;^HIEGE (§EP��e
?B;8�7Ep�IA7CO� JIEPCYÃ�AD���ÄFIHK;8�)h)?B;8A7H ­N·�;^=BZ]\IEPH«EP;^HIENCÄÇ�COFI�K�tE¡�7ADH f	COA7­PEN=B=OEPH«\IEPC�6u°aENC
�<ENZ]\IHIENCa�)hjHKH³\I;^EPCB�tEN;&hjFtZ]\³hj�>=a²1EN\ICO�KCOA7­PEN=B=OADCOe"��E�Z]\IHIENC¤hDFK=W�7EP�^EP�D?a=WEN;8H	��·¤AkJIFICBZ]\
EN;8HKEpENZ]\�?OE�fMhjC]hj�^�^EP�>hjCB�tEN;�?R��;�?¯ÃaA7�¯�ÆFIHI;^�)h)?O;^ADH¶¿I��EPCÆJIEPH+�DEN�¯EN;8Ht=OhD�¯ENH+X[�tEN;^Z]\IENC
� #7�D�^;^Z]\/;^=W? +~XI²1fMe@XkÐ[=@?BEP��E��tX[Ð�����E3?BCO;>=BZ]\IEPC<²1FK��?B;8�ICBAD­NEN=B=WA7C -36

°�hD=YLMEPCO� hj\ICBEPH«­PFICÄLMEPCB·¤hD��?BFIHI�1J[EN=Y�DEP��EN;8HK=Bhj��ENH�X[�tEN;^Z]\IENCB=G�7EPCB� �DF[� ?R�yAD�^�DENH[e
JIEPCB��h��DENH��
� bdCB�DEPHtJ[EP;^H¶f	COA7­PEN=B=G�yA7CBJ[ENCW?YhDH[� hjHI��=GEP;^H+�DEP��EN;8HK=Bhj���tENHkF[?O­P?OEN=ÆXk�tEN;^Z]\KEPC]=WEN�je

��EPH�?YhjHu6u°�;^EN=OEPCGfVCBAD­PE�=O=���EN=W?O;^���Y?ÄJ[;^EpÇ�C # �DEÄFKHKJ«�tEN�DAD���Ä?��y¿ICYJKhD=YXkEN�je
��EPH�?<EP;^HIENH/HkFI��ENCO;>=OZ]\KEPH/XIZ]\I�8¿t=O=OEP�¾�7AD�Á£¤E3?BCO;^EP�t=O=OÐ[=@?BEP��­NFI�DEP?OEP;^�8?N6

� bdCB�DEPHtJ[·¤hDHIHG=W�&�j?OENCu�)hjHIHY=O;^Z]\REN;8HR·¤EP;8?OENCOENCufVCBAD­NEN=B=§EPH�?B=BZ]\IEP;>J[ENH	�NJIh7=µXkEN�D��EPH�?
;^H =OEP;^HIEPH ��J[CBEN=B=WC]hjFI� EN;8HI­NFI\&�DHI�DENHu6M°�hD­PF �ÄFK=B=¯EPC�HkFIC¡J[EPH HkFI��EPCB;^=BZ]\IEPH
X[Z]\I�^¿K=B=WEN�uJ[EN=<X[EP�D��ENH7?]=��DENHIHIENHu6

� TV;^HÆ�7EP��EP;^HK=Bhj� �DENHkF[?O­P?OEN=MXk��EP;>Z]\IENCB=OEP�7�¯ENH�?&;>=@?MhjHKhD�8A7�<­PF¯°�hj?OEN;8ENHÄFIHKhD�I\&�DH[e
�D;^�G�DA7HÆfVCBAD­NEN=B=WENH��j°�hD=VXkEN�D��EPH�?V�I�^EP;^�[?	hjFtZ]\Æ;^� X[Ðk=W?OEN� �)·®ENHIH�EN=VhDHÆ�7EP;^HIEPH
fVCBAD­NEN=B=���EP\ICahDHI�DEN\&�jHK�j?�;^=W?N6��IENCOHIENC<\KhD�tENH1�DEP��EN;8HK=Bhj� �DENH�FI?O­3?BEÄXk��EP;>Z]\IEPCOe
=OEP�D��ENH7?BE &§FI�7hDHI�7=O�tENCOE�Z]\�?O;^�DFIHI�7EPH�FIHKJ/²1A[J[;)�K�)h)?B;8A7HK=W­NEP;8?We$TV;^H7?BC �D�DE�·�;8EG°�hje
?OEN;8ENHu6

� ²1;8?�JIEP��ÃaA7����hDHKJ[A};^�§ZP=seg���)hjHKH�J[;^E¶Òu;>=W?OE¶JIEPC/�DEP��EN;8HK=Bhj�¹��EPHkF[?B­3?OENC
Xk��EP;>Z]\IEPC]=OEP�D��ENH7?BE�hD�I�DENCOFI�yEPH/·®ENCBJ[ENHu6

bd��TV;^HI­PEN�8HIENH«=OEP\KEPH+J[;8EpXkÐ[=W?OEN��hDF[�yCBF[�yE�­PFICGLMEPCB·¸hj�8?OFIHI��J[E�=G�DEP��EN;8HK=Bhj��ENH«Xk��EP;8e
Z]\KEPC]=¸·�;8EG�yA7�8�D?�hDFK= �
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=O\I���DEP?4+ -��8EN�j?aEN;8H³HKEPFIE�=�Xk��EP;>Z]\IEPC]=OEP�D��ENH7?ahDH1A[J[EPC<ENCO�7COEN;�� ?a£¤E�=W;8?O­Y�7ADH1EN;8HIEN� ��E3e
=W?OEN\IEPHKJIEPH³XkEP�7��EPH�?N6I9a;8ENCO��EP;u\thj��EPH�J[;8ERfMhDCBhD�¯EP?OENC®�yA7�8�7EPHKJIEG£¤E�J[EPF[?BFIHI�7EPH��
ª�w7» � X[Z]\K�8¿K=B=OEP�¾­PFKC�b@J[EPH�?O;)�K�)h)?B;8A7H1J[EN=<XkEN�D��EPH�?]=
¼�� �7w � �<HI­�hj\I�&J[EPC<£¤Ð�?OE�=�J[EN=aX[EP�D��ENH7?]=
¼�%&|��"* � bdf ; ��; ��T®�M´��) 7�j�7����EP;^� �aHI�8EN�DENHÆEN;8HIE�=	XkEN�D��EPH�?B=�A[J[ENCV ��tEN;8� &�FI�DCB;)(

hjF[��EP;^H��tENCOEN;�?]=¸E3i[;^=W?O;^EPCBEPHtJ[EN=<XkEN�D��EPH�?
��¿tZ]����hj��EP·¤EPCO?¤�7ADH/=W\I���7E3?4+ -¤;^=W?aJ[;^EYÃGEPHIHkFIHK�¯J[E�=<hjHK�DEP�^EP�D?OENHsA[J[EPC�EPi[;^=W?O;^EPCBEPHKJIEPH
XkEN�D��EPH�?]=¸AkJIEPC¸e]5���EP;&²1;^=B=OEPCO�yAD�^�K6

;'�,
 1 �*��� / )�� � 
��'�=��� / 
 1 � " ���0� �E;#�,
 1 �*��� / ) 1*1�� �
��'�=��� / D#+�. �
=O\I�¡h)? + -Æ\&�jHK�j?¡EP;^H �7EP��EP;^HK=Bhj� �7EPHkF[?O­P?OE�=�X[�tEN;^Z]\IENCB=OEP�7��EPH�?¯;^H�J[EPH fVCBAD­PE�=O=¯EN;8Hu6
°�;8ERfMhDCBhD�¯EP?OENC¤\thj��EPH/�yAD�^�DENHKJ[ER£¤ENJ[ENF[?OFIHK� �
¼�%&|
� Ê � ÃGEPHIHkFIHK�¯J[E�=aXkEN�D��EPH�?B=�JI;8ER�7ADH¬=O\I���DEP?4+ -¤­PFICB¿KZ]�k�DEN�8;^E3�yENCW?¸·�FIC]J[E
¼�%&|
{IÊ&Ê&' � ��J[CBEN=B=OE¡�y¿IC�J[;8E¬TV;^H��K�8ENHKJ[FIHI�+J[E�=¯Xk��EP;>Z]\IENCB=OEP�7�¯ENH�?B= 'µHIA7CO�¡hj�^EPCB·¤EP;>=WE

 .�I·¤EPHIH�JIh7=<XkÐ[=@?BEP� =OEP�^��EPC�·?�j\I�^EPH�=WA7�8�
¼�%&|��"* � ­D6 £�6NX[9�² ���<°RÅ�`aÒ��
­NFI���^EN=OEPHtJ[EPHGTV;^Hk�I�8ENHKJ[ENH('PHIA7CO�¡hD�8ENCO·¤EP;>=WE� .�P·®ENHIH

�¯;8?�J[ENH �<ENZ]\�?OENH�JIEN=<Xk��EP;>Z]\IEPC]=OEP�D��ENH7?]=¤EP;^HI�DEN�I�8ENHKJ[EP?<·®ENCBJ[ENH/=OAD�^�
°�EPC��<¿KZ]�k�7hj��EP·¤EPCO?M�DA7H�=O\I�¡h)? + -�;>=W?	EP;^H3&�EP;^�DENCVhjF[�uJIh7=M�DEN��EP;^HK=OhD� ��EPHkF[?B­3?OE�Xk�tEN;�e
Z]\IENCB=OEP�7��EPH�?N6

TV;^H
EN;8H[� h7Z]\IEN=Æ£¤EP;>=W�I;^EP�®�y¿IC¯�DEN�¯EN;8Ht=OhD���7EPHkF[?O­P?OENH Xk��EP;>Z]\IEPC¯�8;^E3�yENCOH�­N·®EN;®f	COADe
�7CBhD�¯��E���;�?��yA7�8�7EPHKJ[ENCaXk��EP­P;)�K�)h)?B;8A7H��

°�hD=MfVCBAD�7CBhD���Q�K�8;^HIE�;>=@?	hD�^=M9a;8H�?OENCO�7COFKHKJ[�ICBAD­NEN=B=µ�7ENJIh7Z]\7?4�)J[EPCVhD�8�^E¸�RX[EP�kFIHKJ[ENH
EN;8HIE &�EN;^Z]\IENHI�DEP?W?BEÄhjFK=O�D;^�[?4�§JI;8EÆ;8H¶EP;^HIEP� �7EP��EP;^HK=Bhj���DENH�FI?O­3?BEPH¶X[�tEN;^Z]\IENCB=OEP�7��EPH�?
FIH�?BEPCB�DEP�KCBh7Z]\7?¤;^=W?N6

°�hD=Vf	COA7�DC]hj��� ZP�8;^HIE<;>=@?¤hj�>=VLMADC]J[ENCO�7COFIHtJ[�ICBAD­PE�=O="�7ENJIh7Z]\7?4�DJ[ENC	J[;^EabdH[�yA7CO�¡h)?B;8ADe
HIENH�¿I�tENC®J[;^E<hjFt=W­NFI�DEN�tENHKJ[E�&�EN;^Z]\IENHI�DEP?W?BE�;8H¡J[EN� �7EP��EP;^HK=Bhj� �7EPHkF[?B­3?OENHpXk�tEN;^Z]\KEPCOe
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bdHt=@?]hj�^�^hj?O;^ADHK=Wegf	COA7�DC]hj����EPH	�¾·�;^E �	h7XI´ ��EP;¸J[ENCÆX§6 Fu6 X¾6 TMed°�;^=W?OCB;8�KF[?O;^ADH	�";g6 hK6µEP;^H}�7E3e
�KCBhDFKZ]\K=W�yEPCO?O;^�DEN=¡XkÐ[=W?OEN��EPC]=@?BEP�^��?�6®XkA7�7hjC�J[;^E³`<EP?O­P·¤EPCB�k�DA7H��K�DFKCBhj?O;^ADH�;>=@?p;g6 Ju6 �R6V=OA
·¤EP;8?Y�DA7���I�8EP?W?4�uJIhD=B=GEP;^HIE�LMEPCB�I;^HKJ[FIHI�1¿K�tENCY²1A[J[EP��AkJIEPCGbWX[°�`�edÃRhjCO?OE�­PF+EP;^HIEN�
bdH�?BEPCBHIE3?OegfVCBA)�k;^JIEPCµA[J[ENC�¿I�tENC&EN;8HKE®TM?B\IEPCBHIEP?WedÃRhjCO?OE	­NFÄEN;8HIEN���8A7�)hj�^EPHÄ`aE3?O­N·®ENCO�RhDF[� e
�7EPHIA7���¯ENH¬·¤EPC]J[ENH¬�)hjHKHu6

´&CBAj?O­�J[EP� ;>=@?�EP;^HIE�=WA7�^Z]\KEp\Khj�^�KhDF[?OA7��hj?O;>=OZ]\KEpbdHK=W?Bhj�^�>h)?O;^ADH
�¯EN;^=W?OENHK=¯HI;>Z]\7?Æ�yEPCOe
?B;8�t6MTV�DENH�?OFIEN�8�¸�ÄFt=O=¯­PFt= �j?O­P�^;>Z]\IE/XkAD� ?@·¤hDCOE¬;8Ht=@?]hj�^�8;^EPCO?¯·¤EPC]J[ENH	�&·¤EP;8?OENCOE�£¤EPHkF[?B­PEPCOe
��ZNZ3A7FIH�?B=��Ä¿K=B=WENH1EP;^HI�DENCO;>Z]\�?OEP?aA[J[EPC�HIEPFIE�9ahDCBJI·¤hDCOEG�ÄFt=O=�hjHI�7EN=BZ]\I�^A7=B=WENH¬FIHtJ³;^H[e
?BEP�7CO;^EPCO?�·¤EPC]J[ENHu6§bdH¶�k;^EP�^EPH+�@�D�8�^EPH«=W;^HKJ«�<HI�thD=B=WFIHK�DEPH«hjH«J[;8E�;^HKJ[;^�k;^J[FKEP�^�8ENH«É-¿KH[e
=BZ]\IEsJIEPCÆ£¤ENH�FI?O­PENCÄENCW�yA7CBJ[ENCO�^;>Z]\u6uÉ«EP;8?OEPCB\I;^H}�Ä¿t=O=OEPH��7EP�^EP�DENH�?O�^;^Z]\��IEN\I�^EPCÄ��EP\KAD��EPH
FKHKJ¯É«hDCW?BFIHI�7=BhjCB��EP;8?OEPH ��·�;^E�°�hj?OENHK=W;>Z]\IENCOFIHK�DEPHÆA[J[EPC�TV;^HK=O�I;8EN�8ENH�HIEPFIENCOENCVXkAj� ?@·¸hjCBE3e
LMENCB=O;^ADHIENH	�IJ[FIC]Z]\I�DEP�y¿I\ICO?�·®ENCBJ[ENHu6

°�;^EN=OE®�<FI�y�7hj��EPHÄFI��COEN; �7EPHYJ[ENHÄ£¤EP�DCB;)(�XkÐ[=W?OEP�¡h7J[��;8HI;>=W?OC]h)?O;^ADH �P·¤AD��EP;D;g6 J¾6 �Y6�J[ENC
£¤ENH�FI?O­PENC<EP;^HIE�=<Òu;^HkF[ikedXkÐ[=W?OEN��=�hDFKZ]\/�D�^EP;>Z]\I­PEN;�?B;8��;^H�JI;8E �<AD�^�8ERJ[E�=aXkÐ[=@?BEP�¡hDJI�¯;^HI;8e
=W?OC]h)?BADC]=¸=OZ]\I�^¿I�[�yENH��ÄFK=B=P6

°�EPCGXkÐ[=@?BEP�Æ�DEPCB·¸hj�8?OEPC¸\Khj?aJ[EPH³��ZNZ3A7FIH�?<�¯;8?�JIEP� `�hj��EPH1CBAkAj?<FIHtJ�·�;8C]J�hjFKZ]\
hD�^=¸XkFI��EPCBFK=OEPC®�tEN­PEP;>Z]\IHIEP?N6[°�EPC�XkFI��EPCBFK=WENC	\Khj?¤��EN\IC ��E�Z]\�?OE�hD�^=®EP;^Hs£¤EPHkF[?B­PENC ��J¾6 \µ6
hD�tENC¯hDFKZ]\	�"JIhD=B=ÄhD�8�^Es=O;8HIHk�7AD�^�8ENH�FIHKJ�\I;^�8�yCOEN;^Z]\IENH X[Z]\kF[?B­3e�FKHKJ
Xk;>Z]\IEPCB\IEN;�?]=W��ENZ]\th)e
HK;^=O��EPHsHKADCB��hD�8ENC	£¤EPHkF[?B­PEPC	�y¿IC�J[EPH/XkFI��EPCBFK=WENC®hDF��DENC®ÃGC]h)� ?®=O;8HtJ¾6[�<CB�tEN;�?BEPHs=OAD�^��?BEPH
JKhj\IENC"HkFICMFKH7?BEPCMJ[EN� XkFI��EPCBFK=OEPCMhjFK=O�DEP�y¿I\ICO?"·¤EPC]J[ENH	�)·®ENHIHÆ=O;^E¤HK;^Z]\�?M��;�?V£¤EPHkF[?B­PEPCOe
f	CO;^�k;8�^EP�7;8ENH�JIFICBZ]\K�DE3�y¿K\ICW?¸·¤EPC]J[EPH/��#7HIHIEPHµ6
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bd�ÑEP;^H[� hDZ]\K=W?OENH��KhD�8�G�F�DJk?1JIh7=/£¤bOÅGX�EN;8HKEPH Òu;^H�FIi�ed=O�tEN­P;)�t=OZ]\KEPH�£¤AkAj?B�8A�hDJ[ENCs�DA7�
ENCB=W?OENH XkEP��?BADCaEN;8HKEPC�°�;>=W�7E3?W?BED6§°a;^EN=OEPC�ÒuA�hDJ[ENCa=OZ]\KCOEN;8�[?�J[EPH ÃGENCOHKEP�µhDH³J[;8EÆCO;>Z]\�?O;^�DE
Xk?OEP�^�^EÆ;^� �<CB�tEN;�?]=O=O��EP;>Z]\IEPC�FIHKJ³¿K�tENCO�7;8�[?GJIhjHKH J[;^E¯Ã�ADH�?OCBAD�^�^EYhjH J[ENH ÃGEPCBHIEN�~6§°aENC
ENCB=W?OER£¤�^AkZ]�¬J[EPC<ÃGENCOHIEN�^JKh)?OEN;¾EPH�?O\ �j�8?�hD�^=OA¡J[;^EN=OEPH�£®AkAD?O�^A7hDJIEPC�6
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£¤EP;kJ[;^EN=OEPC�²1E3?B\IA[J[E¤\Kh)?"��hDHÆhD�8�^EPC]J[;^HI�7=µ�DEP;^HIE¤² #D�7�8;>Z]\I�DEN;�?4�N£¤AkAj?B�KhjC]hj��E3?BEPC"hjHÄJ[ENH
ÃGENCOHIEN�D­NFR¿I�tENCO�7EP��EPH	��J¾6 \u6�hj�^�8EV;^��ÃGEPCBHIEP��Z3A7�¯�K;8�^;8ENCW?BEPHYT	;8HK=W?OEN�8�^FIHI�7EPHY�Æ¿K=B=WENHR­PFI�
XkÐ[=W?OEN�Á�Kh7=O=OEPHu6

`<A7CO�¡hD�8ENCO·¤EP;>=WE®=WA7�8�kÒu;^HkF[iÄhjF[��J[EPC��IE�=@?B�I�^hj?W?BE®;^HK=W?Bhj�^�^;8ENCW?�FIHKJÄ�DADHÆJ[ADCO?&�7EN=W?BhjCO?OEP?
·¤EPC]J[EPHµ6&�IE�=@?B�I�>h)?W?BEPH}·¤EPC]J[ENH+hDHKJ[ENCB=Æhj�>=Y°a;>=O�DE3?O?OENH};8H
�DE3?BCOENHIH�?OE¡LMENCO·¸hj�8?OFIHK�7=O�tEPe
CBEP;>Z]\IE �"=WA7�DENHKhjHIH�?BEpfMhjCO?O;8?O;^ADHIENH	�"hDF[�y�DEP?OEN;8�8?N6"TV;^HIE/�KEN=W?O�I�>h)?O?OE/�)hjHIH};^H
�¡hjik;^�¡hj�¤�
�ICB;^� �DCOEÄf�hDCW?B;�?B;8A7HIEPH EP;^HI�DEP?OEP;^�8?�·¤EPC]J[EPHµ6tTV;^HIE�J[EPCG�ICB;^� �DCOENH1fMhjCO?O;8?O;^ADHIENH³�)hjHIH«hj�>=
ENCO·¤EP;8?OENCW?BEsfMhjCO?O;8?O;^ADH}­NFK= �)?O­N�8;>Z]\};^H
�^AD�7;^=BZ]\IEsfMhDCW?B;�?B;8A7HIEPH}FKH7?BEPCO?OEN;8�8?¯·¤EPC]J[ENHu6 DDE�J[E
J[ENC�f�hDCW?B;�?B;8A7HIEPH �)hjHIH EP;^H EN;8�7EPHIE�=Æ°�h)?BEP;>=WÐ[=W?OEP��?OC]hj�DENH}FIHKJ �DA7H}EP;^HIEN�¢hjHKJIEPCBEPH
£¤E3?BCO;^EP�t=O=OÐ[=@?BEP� ��EN=O;8E�J[EP�8?<·®ENCBJIEPHu6

°�EPC�£¤AkAj?OegLMA7CO��hjHI�¯�DA7H³J[EPC��IEN=W?O�K�^hj?W?OEÆ�DENCO�F�jF[� ?<·�;^ER�yA7�8�D? �t°�hD=�£¤bOÅGXs�F�DJ[?a­PF[e
H&�7Z]\K=W?¸J[ENH¬ENCB=W?OENH�X[EP��?OA7C¸JIEPC<�IE�=@?B�I�>h)?W?BE �IJ[ENH/=OAD�7EPHKhDHIH�?OENH¬²³h7=@?BEPC�£¤A�AD? �<ENZ3A7CBJ	�
;^H JIEPH��<CB�tEN;�?]=O=O�tEN;^Z]\KEPC¡FIHKJ
�y¿I\ICO?sJ[ENH JIhDCO;^H EPH�?O\KhD��?BEPHIENH £¤AkAj?B�8A�hDJ[ENC¯hDFK=N6�°�EPC
£¤AkAj?B�8A�hDJ[ENC<J[EPC��IEN=W?O�K�^hj?W?OEÆ;^=W?�hDFK=@?]hjFK=BZ]\k�KhjC4�[;>=@?�hD�tENCa;^��fVCO;^HI­N;8�³´&EP;^�"JIEN=<��EP�7ADCOe
­NFI�j?BEPH�£®EP?OCB;8EN�K=B=WÐ[=W?OEP�¡=�hDF[�"J[ENC<�IE�=@?B�I�^hj?W?BED6

°�;8E�=WENCa£¤A�AD?We$LMADCB�7hDHI�Ä�I;^CB�j?<ÃaA7H%$K;^��?O��Aj?OENH�?O;>hj� �[·®ENHIH¬·¤EP;8?OENCOER£¤E3?BCO;^EP�t=O=OÐ[=@?BEP��E
hDF[��J[ENC¡�D�^EP;>Z]\IEPH �IE�=@?B�I�^hj?W?BE1;8HK=W?BhD�8�^;^EPCO?�·¤EPC]J[ENHu6VXkA+��hDHIH EN=��Kh7=O=O;8ENCOENH	�MJIhD=B=¡J[ENC
£¤AkAj?B�8A�hDJ[ENC<HkFICa��EN=W?O;^���Y?OE¯£¤E3?OCB;^EP�K=B=WÐ[=W?OEN�¯EÄFIH�?OEPC]=W?O¿[?B­3?�A[J[ENC�JIh7=O=a�tEN;"JIEPC�`aEPF[e
;^HK=W?Bhj�^�>h)?O;^ADHÄEP;^HIEN=&­P·¤EP;8?OENHÆ£¤E3?BCO;^EP�K=B=OÐk=W?OEN�¡=µJ[ENC"£¤AkAj?B�8A�hDJ[ENCµ;^� ²³£ ��EP;^H[� hDZ]\Æ¿I��EPCOe
=BZ]\ICB;8EN�tENH¶·�;^CBJu6uTV;^H+�aFK=O·®EN��hDFK=RJ[;^EN=OEPCÄXk;8?OFth)?O;^ADH+;>=@?YEN;8H+­N·®EN;^=W?OF��t�DEN=R£¤AkAj?B�DA7H[e
­NEP�[?4�K��EP;&JIEP���tEN;^=O�I;^EP�>=W·¤EP;>=WERJ[ENCaÉ-;^HKJ[A)·<=We$£¤AkAj?B�8A�hDJ[ENC®;^��²³£ ��hjFK=<JIEP��EPC]=@?BEPH
XkEN��?OADC¡J[ENC¡hj�>=¡hj��?O;^���¡hjCB��;^EPCO?OENH
É-;^HKJ[A)·<=WegfMhDCW?B;�?B;8A7H}EP;^HIEPH ­P·¤EP;8?OENH £¤AkAj?B�8A�hDJ[ENC
;^H
J[ENH �<CB��EP;8?B=B=W��EP;>Z]\IEPCÆ� �7Jk?ÆFKHKJ
J[;^EN=OEP��XkE�Z3A7HKJIhjCBÐ+£®AkAD?O�^A7hDJIEPCÄJIh7=ÆÒ&hDJ[ENH}J[EN=
EN;8�7EPH�?O�^;^Z]\KEPH¡£¤E3?OCB;^EP�K=B=WÐ[=W?OEN��=V¿I�tENCO�F�D=B=W?N6DT	;8Hp��EP·?�j\KCW?BEPCV\&�DF��K�YEN;8HK�DEN=OE3?B­3?BEPC	£¤AkAj?Oe
�^A7h7J[EPCa�y¿ICRÒu;^H�FIi³;^=W?GÒµb@Ò"ÅÆ6§�"¿ICRJ[;8E¯·�;>Z]\7?B;8��=@?BEPH £¤EP?OCB;8EN�K=O=OÐ[=@?BEP�¯edÃaA7�Ä�I;^HKh)?B;8A7HIEPH
hDF[�"EN;8HKEPC<�IE�=@?B�I�>h)?W?BER·®ENCBJIEPH¬JI;8EG�yA7�8�7EPHKJ[ENH/£¤AkAj?B�DA7HI­PEN�[?OEGEP���[�yA7\I�^EPH��
6 � �"Ê"rk¨�¼7%§4�� %�� ("�&Ê-Í®� �¾(&Î � É¶ENHIH��tEN;^JIE
£¤E3?OCB;^EP�K=B=WÐ[=W?OEN�¯E�;^H�È@E}EN;8HIENC �ICB;8e

� �DCOENH³fMhjCO?O;8?O;^ADH1FIH�?BEPCB�DEP�KCBh7Z]\7?a=O;^HKJ �§�)hjHIH Òµb@Ò"Å ;^� ²³£ ��;8Ht=@?]hj�^�8;^EPCO?a·¤EPCOe
J[EPHu6[£¤EP;�EP;^HIENC®`ah7Z]\I;^HK=@?]hj�^�^hj?O;^ADH¡�7ADH¡É-;^HKJ[A)·<=®��hDHIHpE�=®hD�tENC	�Kh7=O=O;8ENCOENH	�7JKhD=B=
J[EPC/²³£ ���¯;8?¬J[EN�±É-;^HKJ[A)·<=Wed£®AkAD?O�^A7hDJIEPC�¿I��EPC]=OZ]\ICB;^EP��EPH�·�;8C]J¾6¤°aE�=W·¤EP�7EPH
=WA7�8�8?OE���hDHp=W;>Z]\¡EP;^HIE�² #D�7�8;>Z]\I�DEN;�?	=BZ]\Kh (�ENH	�7Òµ;8HkF[i¡­PFKC®`<AD?®­76 £�6D�7ADHp°�;^=O�DEP?W?BE
AkJIEPC�;¤°�­NF/��AkAj?BEPH	�IFK� Òub@Ò�Å HIENF�;8HK=W?BhD�8�^;^EPCBEPHs­NF���#DHKHIEPHu6

6 � �"Ê"rk¨�¼�.���(&�"Ê�Í	�~�¾(µÎ � 9<;^EPCaEP�����KEN\I��?<E�=�=W;>Z]\�J[EPH1£¤AkAj?O�^A7h7J[EPC¸�7ADH¬`�´�­NF
�tENH�FI?O­PENHu6�°a;^EN=OEPC/£¤A�AD?O�^A7h7J[EPCp�)hDHIH HIEN�tENH�J[EP�ÑÅ�CB�D;^HKhj�8ed£®AkAD?B=OEP��?OA7C�hDFKZ]\
ÃaA7�I;8ENH
�7ADH £¤AkAj?]=WEN��?OADCBEPH =@?]hjCO?OEPHµ6V�<F[�GJ[EPC¡É-;^HKJ[A)·<=�`a´¤e$fMhjCO?O;8?O;^ADH ·�;8C]J
H�FKH/EN;8HKEYÃaA7�I;8EGJ[E�=<Òub@Ò�Åae$£¤AkAj?]=WEN�7?BADC]=	hDFK=�J[EPC<Òµ;8HkF[ike$fMhjCO?O;8?O;^ADH�hjHI�7EP�^EP�j?�6

XkA7�8�[HkFIC®Òu;^H�FIiÆhjF[�¾J[ENCV�IEN=W?O�K�^hj?W?OE���E3?BCO;^EP��EPH¡·¤EPC]J[ENH	�j=WAG�7EPCBEP;^H[� hDZ]\�?M=W;>Z]\¯JI;8E<£¤AkAj?Oe
Xk;8?OFth)?O;^ADH EPCB\IEP�I�^;>Z]\	�t­76 £�6§�)hjHIH¶Òub@Ò"Å JI;8CBEP��?�;^� ²³£ � ;^HK=W?BhD�8�^;8ENCW?�·®ENCBJIEPH³A[J[ENC�E�=
·�;^CBJ/hj�>=<XkE�Z3ADHtJIhjCBÐp£¤A�AD?O�^A7h7J[EPC¸�DA7H¬EN;8HKEP�ÁhDHKJ[EPCBEPH�£¤AkAj?O�^A7h7J[EPC�hDFK=¸�DE�=@?]hjCO?OE3?�6

(� 
���� � ��� )	� ��"
� ����� �
� ��� ��������� �!����"��
É«EPHIH³JIEPCa£¤AkAj?B�8A�hDJ[ENC¸JI;8EYÃGENCOHIEN�^JKh)?OEN;¾;8H³JIEPH1�<CB�tEN;�?]=O=O��EP;>Z]\IEPC<�7EP�>hDJ[ENH¬\th)? �t·�;8C]J
=O;8E�­NFIH&�DZ]\t=@?YJ[EN�DAD���ICB;^�¯;^EPCO?GFIHKJ+hjH+J[;^E¡CO;>Z]\�?O;^�DE¡X�?OEN�8�^E¡�DEN�ICBh7Z]\�?N6§°�hDHIH+�tEN�D;^HIH�?
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JI;8E�­P·¤EP;8?OE¯fV\Kh7=WE�J[ENC�bdHK;�?B;^hD�8;>=W;^EPCBFIHI� �t;^H+J[EPCGJIhD=G£¤E3?BCO;^EP�t=O=OÐ[=@?BEP� =@?]hjCO?OEP?�FIHtJ¶J[;^E
Ã�ADH�?BCOA7�8�^E<¿I��EPC¸J[;^E�9ahDCBJI·¤hDCOE�¿I��EPCBHI;^���Y?N6 &�FKEPC]=@?¤·®ENCBJ[ENH¡EP;^HI;^�DEa;^H�?OENCOHIE��IFIHK�7?B;8ADe
HKEPH³FIHtJ³´&hD�tEN�8�^EPH¶J[EN=�ÃGEPCBHIEP�>=<;^HI;8?O;>hj�^;^=O;8ENCW?�6t°�hj­NF³�DEN\�#DCBEPH1J[;^E¯XkEN;�?BEPH�?BhD�tEN�8�^EPH³�y¿IC
JKhD=R°�EP�¡hjHKJ[egfMhj�7;8HK� �¾J[;^E�£¤EN�8EN�DFIHI��J[ENCRbdH7?BEPCBCOFK�[?B= �¾J[;8E¡T	;8HICB;>Z]\7?BFIHI��J[EPCRf	COA7­PEN=We
=W?BhD�tEN�8�^E¯FIHKJ«J[EPCYX�?]hjCO?GJ[E�=af	COA7­PEN=B=WedX[Z]\KENJ[FI�^EPC]=N6KÉ«EPHIH+J[EPCR�aCO��EP;8?B=B=W��EP;>Z]\IENC�A7\IHIE
�KEP\I�^EPCM;>=W? ���DENCO�F�jF[� ?MJ[;^EN=OE¸fV\KhD=OE¤;~6 J¾6 �R6)COEN;8�KFIHI�7=O�^A7=N6NT	=
�tHKJ[E3?MHIA[Z]\Æ�DEP;^HIE¸£¤;8�>JI=BZ]\I;8COe
�¡hDFK=W��hj��E�=W?Bhj?W?N6[�a�^=¤H&�7Z]\K=@?BEN=®·�;8C]JsJI;8EGÃaA7����hDHKJ[A7­PEP;^�^EaJ[EN=¸ÃGENCOHIEN�^=®hjFK=O�DEN·®ENCW?BE3?
FKHKJ¶JI;8E¡�<CB�DFK�¯ENH�?OE�hjH«X[E3?OFK�[e$�KFIHI��?O;^ADHKEPH«¿I�tENCO�7EP��EPH	�¾J[;^E¡=W� �)?OENC�­NFICGbdHI;8?O;>hj�^;^=O;8EPe
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��E �k\I;^EPC®­D6 £�67FK=OEPC]= �j�DENCO­NEP;>Z]\IHIE3?®;^=W? ����#7HIHIEPHp=OEP�kFIHtJ��jCBEaÇ�COFK�I�tENHsJ[E�=®£¤EPHkF[?B­PENCB=	;8H
JIEPCa°�h)?BEP;5:�EP?BZ :��DCBADFK�¬hjHK�DEP�7EP��EPH¬·®ENCBJ[ENHu6

��* � � 4@8 � �A7?4 � � :	/(1 � � � �513-02A:
Òµ;8HkF[i/�DENCO·¸hj�8?OEP?�°�CBFKZ]�)hjF[� ?BC �D�DEG;8H1É+hjCO?OE�=OZ]\K�^hDHI�DENHs��;�?�9<;^���yEYEN;8HKEN=<9a;8H�?OENCO�7COFKHKJke
�KCOA7­PEN=B=OEN=¤��;�?aJ[EN� `�hj��EPH/�8�§J + Òµ;8HIERf	CO;^H�?OEPC<° �j��A7H - 6I�^�§J¬HK;8���Y?aJI;8ER°�COFKZ]�)hDF[� e
?BC �D�DERJ[ENCa�<Hk·¤EPHKJ[ENC<EPH�?B�DEP�7EPH/FIHKJ��^EP;8?OEP?a=W;^EYhjF[�MEN;8HIENH��DEPEN;8�7HIE3?BEPH1°�COFKZ]�7EPC +yEN��?O�g6
hDFKZ]\
¿K�tENCpJIhD=¯`<EP?O­P·¤EPCB�}hjFI�aEP;^HIEPH�hjHtJ[EPCBEPH �<ENZ]\IHIENC -Ä·¤EP;8?OEPC�6M°aENC¡£®EP?OCB;8EN� J[E�=
°�CBFKZ]�DENCB=¤¿I��EPC<�^�§J¬\th)?��yAD�^�DENHKJ[EGLMADCO?OEN;8�^E��
� �^��J��)hjHKH�hDFKZ]\�°aCBFKZ]�)hjF[� ?BC �D�DE1hjHKHIEP\I��ENH	�V·¤EPHIH��DENCBh7J[E/�DEP;^H-°aCBFKZ]�7EPC�;8�

XkÐ[=W?OEP�Á�yCOEN;¾;^=W?N6
� �^��J/�)hjHIH1hD�^=¸­NEPH�?OC]hj�^EPC�°�COFKZ]�7EPC]=WENCO�7EPC	�y¿IC<EP;^H/�8A7��hD�8E�=�`<EP?O­G�yFIHI�7;8ENCOENHu6
� �^��J1�)hDHIH1��;�?G=WA7�DEPHthjHIH�?OENH1°aCBFKZ]�DENC��t��?BEPCBH/=OEP\IC�FIH�?OENCB=BZ]\I;^ENJ[�^;^Z]\KEY°aCBFKZ]�k�DA7CWe

�>hj�DENHs�y¿KC¸� hD=W?MÈ@ENJ[ENH�°�CBFKZ]�DENC¸hDF[�y��EPCBEP;8?OEPHµ6
Ç�ENCBh7J[E¶JIEPC/�8EP?O­3?BE¶f	FIHI��?1��h7Z]\�?¬JIhD=/°�COFKZ]�7EPH FKH7?BEPC�Òu;^HkF[i $KE3i[;^�tEN� ��J[ENHIH�JIh7=
f�A�=@?]=OZPCO;^�[?Wed�IA7CO�¡hj?��)hjHIH¶�y¿ICG� h7=@?¤È@ENJ[ENH«°�CBFKZ]�DENC�;^H«=OEP;^H+=W��EP­N; �t=BZ]\IE�=��KADCB��hj?���;8?
9a;8�8�yEÄJ[E�=��";8�8?OENCB=aÇ�\KA7=W?B=BZ3CB;8�[?�FI���7EP·¸hjHKJ[EN��?¸·¤EPC]J[EPHu6

�^�§Js?BCO;8?W?a�y¿ICaJ[ENH��aHk·®ENHKJ[EPC�HKADCB��hD�8ENCO·¤EP;>=OEaHI;>Z]\�?<;8H�TVC]=OZ]\KEP;^H�FKHI�K6[TVC�hjCB�tEN;�?BE3?
��;8?<J[EPH/ÃaA7�¯�¡hDHKJ[A7=V�8�IC4�k�8� ��FIHKJs�8�KCO� ��;8?¸J[EN��°aCBFKZ]�7EPC]J��j��ADH¡�^�§Jp­PFt=OhD�¯��ENHu6
²³;�?¯�8�IC¯�)hjHIH}JIEPCÆ�aHk·®ENHKJ[EPC¯=WEN;8H�­NF
J[CBFKZ]�DENHKJ[E�=Y°aA7�kFI��EPH�?¯hDH��8�§J�¿I��EPCB�DEN�tENHu6
°�hj��EP;¤��#7HIHIENH�FIH�?OEPC]=BZ]\I;8E�J[�^;^Z]\IE¡É+hjCO?OE�=OZ]\K�^hDHI�DENH«­76 £�6&�I­P�7�~6"°aCBFKZ]� ��FKhj�^;�? �)?4�µ�KhDCO�
A[J[ENCÆX[Z]\k·¸hjCB­3e$É¶EN; �De$°�COFtZ]�1EP;^HI�DENCO;>Z]\�?OE3?Y=OEP;^H�FIHKJ+��;8?Ä�8�KCÄhjHI�7EN=O�ICBAkZ]\KEPH«·®ENCBJ[ENHu6
T®=<�D;^�[?<EN;8HIEÆ°aEP� hjFI�8?We$É«hDCW?BEN=BZ]\I�>hjHI�7E �[;^H�JI;8EREN;8H³°�COFtZ]�NÈ@A7��AD\IHIEÄX[�tEN­P;)�K�)h)?O;^ADH1J[ENC
É+hjCO?OE�=OZ]\K�^hDHI�DE³EN;8HK�DEN=W?OEN�8�8?¬·�;^C]J¾6¤°�hD=¬�^� �7edÃaA7�¯�¡hDHKJ[A�­PEN;8�D?/J[ENH &�FK=W?BhDHKJ-EN;8HIENC
É+hjCO?OE�=OZ]\K�^hDHI�DEGhjHu6t²1;�?<�^�ICB���)hjHIH�EN;8H�°aCBFKZ]��È@AD�/�DEN� #�=OZ]\�?�·¤EPC]J[EPHu6

�"¿IC�J[EPH³��JI�¯;^HI;>=@?BCBhj?OA7C<�D;^�[?aE�=aJIh7=<fVCBAD�7CBhD�¯�Á�8�§Z ����;�?GJ[EP��J[EPC�°aCBFKZ]�7EPC]J��)e
��A7Hp�8�§Jp�7EPCB·¤hD��?BE3?	·¤EPC]J[ENH¡��hDHIH	��­D6 £�67­NFI��Xk�tENCOCBEPH¡��EN=W?O;^���Y?BEPC¤É«hDCW?BEN=BZ]\I�^hDHI�DENHu6

£¤EN;8��£¤AkAj?s·�;^CBJ �8�§J-;g6 J¾6 �R6�hjFI?OAD�¡hj?O;>=OZ]\-\IA[Z]\I�7E3� hD\ICOENHu6	°�;8E«bdH[�yA7CO�¡h)?B;8A7HIEPH
¿K�tENC³=WEN;8HIE+Ã�ADH��K�7FIC]h)?O;^ADH-��EP­N;8EN\�?�ENC¬;g6 ·R6<hjFK=�J[ENC�°�h)?BEP; :�EP?BZ :��ICB;8H�?]ZPhj�µ6¤�a�8�^EPCOe
JI;8HI��=V=O;8HKJ���;8?®�<Ft=WHKhD\I��E<J[EN=Vf�hD�I;^EPCO�yADCB��hj?B=�;^H :�E3?]Z4:)�ICO;^H�?BZNhj��J[;8CBEP��?V�7EP;^HIE�bdH[�yADCOe
�¡hj?O;^ADHIENH«¿K�tENCÄJ[EPH�°�COFtZ]�DEPCG�7EN=O�tEN;^Z]\IENCW?�6u°a;^Ep�<Ht=@?BEPFIENCOFIHK��JIEN=Y°�COFtZ]�DEPC]=��KHKJ[EP?
HkFIC¯��;�?¡9<;^�8�yE/J[E�=Æ°�CBFKZ]�DENC��K�8?OENCB=Ä=@?]h)?W?4�MJ[EPCÆ­PF JIEPC<È@EN·®EN;8�^;^�DEPH
É«hDCW?BEN=BZ]\I�^hDHI�DEs;8H
:)E3?]Z4:��KCO;^H�?BZPhD�¬=O�tEN­P;)�K­P;^EPCO?<·�FIC]J[ED6

T	;8HR\&�DF��K�<hDHI�DEN·®ENHKJ[E3?BEPCu°�COFtZ]�DEPC �K�8?OENC�;>=W?&hj�K=��K�8?OENC �PJIEPC¾�y¿ICµ�DEPC]=BZ]\I;8E�J[EPHKE�°�CBFKZ]�DENC
�^EP;>Z]\�?Ä�DA7H��K�7FICO;^EPCO?R·®ENCBJIEPH+�)hjHIHu6"°a;^Es�aCO��EP;8?B=O·®EN;^=OE¡�DA7H�hj�K=��K�8?OEPCÆ� �7=O=W?Ä=O;^Z]\+�DCBAD�
·�;^ER�yA7�8�D?a�tE�=OZ]\KCOEN;8��EPHu6 &�FIH&�7Z]\K=@?<�7EPC]=WFtZ]\7?�E�=<J[EPH³°�h)?BEPH�?@Ðk�³J[EPC�°aCBFKZ]�[JIh)?BEP; �I­D6 £�6
��X ;®bWb ��f�A7=W?B=BZ3CB;^�[? �@DDfVT¤Ç ��Ç�b@� �"­PF}ENCO�7EPHIHIENHu6&9�h)?�J[;8E/°�hj?OEN;	HI;>Z]\�?¯J[ENH
°�hj?OENH[e
?@Ðk�¶f"A�=@?]=OZPCO;^�[?4��=OAs·�;^CBJ¶=W;^EÄ��;8?Y9<;^���yE�=W��EP­N;8EN�8�^EPCRÃ�ADHk�DENCW?B;8ENCOFKHI�7=O�ICBAD�DC]hj����E ��­D6 £�6
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hDFK=W��hj��E��7ADCBHI;^�¯�Ä?N6

£¤EP;7EP;^HIEP�Q`<E3?@·¤EPCB�[J[CBFKZ]�DENC��)hDHIHRJ[;8E®�&;^�8?OEPCBFIHI� �PJ¾6 \u6NJI;8EV_a�Ä·¸hjHKJ[�^FIHI��;^HY°�COFKZ]�7EPCOe
hD�I\&�jHK�D;^�s°�hj?OENH	�t·¸hj\K�8·¤EP;>=WEÄ�tEN;8� °�COFtZ]�DEPCOe�;®�8;^EPH�?<A[J[EPC��tEN;8� °�CBFKZ]�DENCWe@XkEPCB�DENC��DEPe
=BZ]\IEP\KEPHu6µ°�hj��;8?ÄJ[;^E3;®�8;^EPH�?We ��ENZ]\IHKEPCY��EPCBENZ]\�?O;^�j?Y=O;8HtJ �u��;�?¯J[EP� °aCBFKZ]�DENCWed° �j��ADH
�^��J J[EN=¯°�COFKZ]�7EPCOedX[EPCB�DEPC]=G­PFt=OhD�¯��ENH
­PF hjCB�tEN;�?BEPH	����#7HIHIENH};8\KCOE/`ahj��ENH
hjF[��J[EP�
XkENCO�7EPCOe"�<ENZ]\IHIENC®;^H1J[EPC<°�h)?BEP;
:)E3?]Z4:�\KA7=W?B=N6 �^��JsEP;^HI�DEP?OC]hj�7EPHs·¤EPC]J[ENHu6

� * � �.7E1�� � 7?4 � � � ��/ -0/3-0:	/(1 � � � � 13-02A:
°�;8E¸��J[��;^HI;^=W?OC]h)?B;8A7HÄ�7ADHÄ`aE3?O­N·®ENCO�7EPHYA[J[ENC"`aE3?B­P·¤EPCB�7ed�<Hk·¤EPHKJIFIHI�DENHY;>=@?�HI;>Z]\7?M´¸\IEPe
�¡haJI;8E�=WE�="Xk�kCB;8�I?B=N6 D7ENJ[A[Z]\Ä=OAD�^�kJ[;8E®bdHK=W?Bhj�^�>h)?O;^ADHÆJ[EN="`<EP?O­P·¤EPCB�[=u��EN=O�ICBAkZ]\KEPHY·¤EPC]J[EPH �
J[;^EGHIAj?@·¤EPHtJ[;8�Æ;^=W? �[FK��EP;^HIEPH ��E�Z]\IHIEPC¸;^H¬EN;8H/�^AD�)hj�^EN=¸`<EP?O­G­PF/;^H7?BEP�7CO;^EPCBEPHp�K­P·R6[FI�
;^\IH�­D6 £�6[¿I�tENC<EP;^HIEGbWX[°�`�edÃRhjCO?OEG��;�?<EN;8HKEP�ÁbdH�?BEPCBHIE3?OegfVCBA)�k;^JIEPC¸­PF��DENCO�K;8HKJIEPHu6

&�FIH �DZ]\K=W?	�ÄFt=O=VJI;8Ea9�hjC]J[·¸hjCBE �jJ¾6 \u6��¯EN;^=W?OENHK=MEN;8HIEaTM?O\IENCOHKE3?We�A[J[EPC	bWX[°�`<e$ÃRhDCW?BE
A[J[ENC¤EN;8H�²1A[J[EN� �DAD��ÃGENCOHKEP�¾hjFK=¤�7EN=OEP\IENHs�DA7H%$K;^��?W�yCBEP;�­PFIC�¿I�KCO;^�DENH¬9ahDCBJI·¤hDCOE<��E3e
?BCO;^EP��EPH+·¤EPC]J[EPH¶��#DHKHIEPHu6u�"¿ICÄE3i[Aj?B;^=BZ]\IEPCBEÆ9�hjC]J[·¸hjCBEÆ�ÆFK=O=RJKhj­PF+J[ENCYÃGEPCBHIEP�MA[J[ENC
ÃGENCOHIEN��ed²1A[J[FI�^E<HIENFs�7EPHIENCO;^EPCO?®·¤EPC]J[EPHµ6��aF��DENCBJ[EN� ��hDHIHpE�=®��EP;¾Ã�ADH%$t;8��?OENHp��;�?�hjHIe
J[ENCOENC¤9�hjC]J[·¸hjCBE�=OEP;^H	�[JIhD=B=¤bOÅaegf�ADCO?®FKHKJ¬JI;8EG`<FI����EPC<JIEN=¤­PFI�7EP\�#7CO;^�DENHpbdH�?OENCOCBFI�[?Oe
��E ��FIEN=W?�+yb�� � -¾hDHI�DEN�KhD=B=@?¾·¤EPC]J[EPHG�ÆFK=O=N6N�aHYJ[;^EN=OEPC&X�?BEP�^�8E	� #[Z]\�?OEM;>Z]\YhjFI�[JI;8EV9�hjHKJke
�I¿tZ]\IEPC�FIHKJ 9<;^���yE�=@?BEP�^�8FKHI�DENH J[ENC¡°a;>=@?BCO;^�IF[?BADCBEPH �I­P·R6VJ[;^E�9ahjC]J[·¸hjCBE3ed9ahDHKJ[�I¿KZ]\KEPC
�7EPCB·®EN;^=OEPHu6

É«EPHIH J[;^E³9ahDCBJI·¤hDCOE/�DA7COCBEP��?�;8HK=W?BhD�8�^;^EPCO?pFIHKJ�J[EPC/Ç�EPC �)?OEP?OCBEP;^�tENC¡�DEN�^h7J[EPH ;^=W? �
�)hjHKHGJKhD=u´�;®f :)bdfMed`<E3?B­P·¤EPCB�a�7ADH��K�7FICB;8ENCW?§·®ENCBJIEPHu6P_a���7EPC]=OZ]\K;8E�J[EPHIE�`<EP?O­Pe$9�hjC]J[·¤hDCOE
+~`<E3?B­P·¤EPCB�k��hDCW?BEPH	�3�a�tENCW?BCBhD�DFIHK�7=O�¯E�J[;^EPH -�EN;8HI\KEP;8?O�^;^Z]\G­PFR��ENhDCO��EP;8?OENH	�PJ[E��KHI;^EPCO?&´�;®f :)bdf
EN;8HYhD�K=@?BCBhD��?OEN=ubdH7?BEPCO� hDZPE �3¿I��EPC"JIhD=&J[;^E	`<EP?O­3ed9ahDCBJI·¤hDCOEMhjHK�DEN=O�ICBA[Z]\IEPH�·®ENCBJIEPHG�)hjHIHu6
°�;8E�=WE�=VbdH�?OENCW� h7Z3E��I;^E3?BE3?	EN;8HKEa²1EPHK�DE<�7ADH�EP;^HI\IEN;�?B�8;>Z]\IEPH¬Å���EPC]h)?B;8A7HIEPH��7ADCVhj�^�^EP� ­PFI�
XkENHKJ[ENH/FKHKJ/TV���[� hjHI�7EPH��DA7H¬°�h)?BEPHI�KhD�DEP?OEPHµ6

�<��EPC�bWX[°�`�euA[J[ENC"²³AkJIEP�¯egLMENCO�K;8HKJIFIHI�a­NFÄEN;8HIEN��bdH�?OEPCBHIEP?We$fVCOA)�k;>J[EPC&·�;8C]JY\KEPF[?BE
��EP;>=W?OEPHt=MJIhD=M=OAD�7EPHKhDHIH�?OE	f�A7;8H�?�?OAGf�AD;^H�?�f	COAD?OA[Z3A7�	+yfVfVf -�EP;^HI�DE�=WEP?O­P?N6)fVfVf�ENCO�>hjFK�[?
E�=��P´�;®f :�bdf1¿I��EPCuEN;8HKE	=WENCO;^EP�^�^E +~´µEN�8EP�yADH[e�-@ÒµEP;8?OFIHK�<­PFG��E3?OCBEP;^��EPHu6�£®EN;8�QLMEPCB�I;^HKJ[FIHK�7=We
hDF[�y�KhjF¯�DENCB=W? �DHKJ[;^�DENHÆ=O;^Z]\ ;®�8;^EPH�?VFIHtJ�X[EPCB�DEPC�¿I��EPC®J[;8�7EPC]=WE¤LMEPCB�I;^HKJ[FIHK�7=O�KhjC]hj��E3?BEPC�6
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;^H :�Ft=WC4�VFIHKJ�J[;8E¶�DEN�¯EN;8Ht=OhD�¯E¶`<F[?B­PFIHI�
�DADH °�h)?BEPH ;^� ;¤°<edÒµhDF[�y·¤EPCB� hjFI�ÄJ[EP�
°�h)?BEP;8edXkENCO�7EPC�6

É-;^EÄ·�;^C�=BZ]\IADH1��EN=O�ICBAkZ]\KEPH�\Khj��EPH �t��EN=W?OEN\7?�J[EPC��8A7��hD�8EÄLMEPCB­PEP;>Z]\IHI;>=O�KhjFI� EP;^HIEN=
��E�Z]\IHIENCB=G;g6 Ju6 �R6�hjFt=R��EP\ICBEPCBEPH«fMhjCO?O;8?O;^ADHIENH	�&J[;^Ep=O;^Z]\}hDFKZ]\�hjF[�¸FIH�?OENCB=BZ]\I;^ENJ[�^;^Z]\KEPH
�KEN=W?O�I�>h)?O?OEPHQ��E �KHKJIEPH�� #DHIHKEPHu6�°�;8E�=¬\th)?1LMADCO?OEN;8�^E ��EP;RfV�>h)?O?OENHKhjFK=W�C�j�^�^EPH�FKHKJ���EP;
J[ENCÆ°�h)?BEPHK=O;^Z]\KEPCBFIHI�K6&°a;^EsfMhjCO?O;8?O;^ADHKEPH+?OC]hj�7EPH+EP;^H���EN=W?O;^�¯�Ä?OE�=Æ°�h)?BEP;>=WÐ[=W?OEP� �&­D6 £�6
TVc�´ �¯A[J[EPC¸�¡=OJIA7= �[FIHKJ/·®ENCBJIEPH/�¯;8?aJ[EN� £¤E3�yEN\I�¾��ADFIH�?<;^H/J[ENH�LMEPCB­PEP;>Z]\IHI;>=O�KhjFI�
EN;8HI�7EP\KhDHI�DENHu6[°a;^EN=OEN=aÃaA7HI­PEN�[?¸JIEN=��^AD�)hj�^EPHIeg��ADFKH7?¸·�FIC]J[ERHkFIH¬�y¿ICa`a�MX¬EPCB·¤EP;8?OEPCO?N6

`a�MX�e@XkENCO�7EPC¯��#DHKHIEPH
_aH�?OEPCB�&�DFI��E +yHK;^Z]\�?�f�hDCW?B;�?B;8A7HIEPH�- ��J[;8E�hjFI�<;8\ICBEPH �8A7�)hj�^EPH
�KEN=W?O�I�>h)?O?OEPH«�DE�=W��EP;>Z]\IENCW?G=W;^HKJ �uhDH¶`a�MX�e�;®�^;8ENH7?]=�E3i[�tA7CW?B;8ENCOENHu6§`a�MX�e�;®�8;^EPH�?B=G� #DHIHKEPH
HkFIH¡J[;^EN=OE�_<H�?OENCO�&�DFI��E<hjF[��EP;^HIEPH¡²1A7FIH�?We$f�AD;^H7?M;^H�;8\ICBEP� �8A7�)hj�^EPH¯LMEPCB­PEP;>Z]\IHI;>=O�KhjFI�
;^���tA7CW?B;8ENCOENHu6®°�hj��EP;�;^=W?¬J[;^E¶£¤EP­N;8EN\kFIHI��­P·�;>=BZ]\IEPH-EN;8HIEN��`��MX�e�;®�^;^EPH�?sFIHKJ EP;^HIEP�
`���XkedXkENCO�7EPCY;^����EPC�J[;8CBEP��?4�&J¾6 \u6�EN=Ä�D;^�[?Æ�7EP;^HIEsÃGE3?O?OENH
hjFK= ;®�8;^EPH�?OedXkENCO�7EPC : ;®�^;8ENH�?We
XkENCO�7EPC�6 &�FICs£¤E�hjCB�tEN;�?BFIHI��EP;^HIENC¬XkEPCB�DENCWed°�h)?OEN;�hjF[�YJ[EN� ;®�^;8ENH�?p·®ENCBJ[ENH-´µEN;8�^E J[ENC
°�h)?BEP;<¿I��EPCpJKhD=¡`<EP?O­³�7AD��°�h)?BEP;8edXkENCO�7EPC�­PFK� ;®�^;8ENH7?¡?BCBhDHK=W�yEPCB;8ENCW?�6V°�hj?OEP;^EPH ·¤EPCOe
J[ENH³hj�^�8ENCBJI;8HI��=�HI;^EP�¡hj�>=<�K\�Ð[=O;8�)hD�8;>=OZ]\��7EPCB�^hD�DEPCO? �IJu6 \u6§=O;8EY�K�8EN;8��EPH hDF[�VJ[EP�'��E�Z]\IHIENC
CBEN=O;^JIEPH�? �IhDF[��JIEP�Á=O;8ERENCO­NEPFI�D?¤·�FKCBJ[ENHu6

É+hD=V�Æ¿K=B=WENH¯HkFIHpJI;8E�X[Ðk=W?OEN�Ä�7EPCB·¤hD��?BEPCM­PFK� £¤E3?BCO;^EP�pJIEN=V`���Xke�;®�^;8ENH�?We ��ENZ]\IHKEPC]=
FIHtJpJ[EN=®`a�MX�e@XkEPCB�DENCWe ��E�Z]\IHIEPC]=&?OFIH���£¤EP?OC]hDZ]\�?OENH¯·�;^C®JKhj­PF��yA7�8�7EPHKJIEN=V£¤EP;>=O�I;8EN�~67É-;8C
h7J[��;8HI;>=W?OCB;8ENCOENH¬­N·®EN;	��ENZ]\IHKEPC��^AD�)hj�¾·�;^E��yAD�^�j? �
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lokaler
mount

lokaler
mount home_pluto

//

home_venus

Rechner venus Rechner pluto

`aEP\I��ENH}·�;8C¯hjH	��JIh7=O=YhDF[�aJ[EN� �<ENZ]\IHIENCÄ�7EPHkFK=Y;^� LMEPCB­PEN;^Z]\IHK;^=R\KAD��E ���7EPHkFK=
JKhD=�9<EP;^�¡h)?B�DEPCB­PEN;^Z]\KHI;^=�J[EN=�£¤EPHkF[?B­PEPC]=�ÃG;8ENHI­P�^EÄ�^;8EN�j?�FIHKJ hDF[�	J[EN� ��ENZ]\IHKEPC��I�8FI?OA
;^� LMENCO­NEP;>Z]\IHI;>=G\IAD��E����I�8FI?OA1JIhD=G9aEP;^��hj?O�7EPCB­PEP;>Z]\IHI;>=��DA7H«£¤EPHkF[?B­PENCG9�hjFK=OEPCR�^;^EP�j?�6
°Æ6 \u6	ÃG;^EPHI­N�8E�hjCB�tEN;�?BE3?¡;g6 J¾6 �R6VhDF[���7EPHkFK= ��9�hjFK=OEPC¡hDCO��EP;8?OEP?�;g6 J¾6 �Y6VhjF[���I�8FI?OAK6V`aFIH
�KCBhDFKZ]\�?R9�hjFK=OEPCYhDFKZ]\«EP;^HIEPH���ZPZPADFIH�?YhjFI�¤�7EPHkFK=GFIHKJ+ÃG;^EPHI­N�8E¡EN;8HKEPH+��ZPZ3A7FIH�?ÄhjF[�
�K�8F[?BA
FIHtJ-�tEN;^JIE³·®A7�8�^EPH JI;8E«°�hj?OEPH-;^\ICBEPC/9<EP;^�¡h)?B�DEPCB­PEN;^Z]\KHI;^=B=OE�hDF[�ÄJ[EN� È@EN·®EN;8�>=
hDHKJ[ENCOENH ��E�Z]\IHIENC�·®EN;�?BEPCB�tENH�FI?O­PENHu6[É+hD=��Æ¿K=O=OEPH/·�;^C<JIh)�y¿IC¸?BFIH��

É-;^CR�Ä¿t=O=OEPH«�tEN;^JIE ��ENZ]\IHKEPCY=OA)·®A7\I�Mhj�>=R`a�MX�e�;®�8;^EPH�?Ähj�>=GhjFKZ]\+hj�>=R`a�MX�e@XkENCO�7EPC
EN;8HKCO;>Z]\�?OEPHµ6KÉ-;^C�=OEP\IENH³hj�>=WA �tJIh7=O=<EP;^H ��ENZ]\KHIEPC�=WA)·¤AD\I�&`a�MX�e�;®�8;^EPH�?�hD�^=�hjFKZ]\³`��MX�e
X[EPCB�DEPC¡=OEP;^H
�)hjHKHu6�+ °�;8E1T	;8�7EPHK=BZ]\Kh)� ? ;®�^;8ENH7?¡A[J[ENCsXkEPCB�DENCÆ­NF =OEP;^H
��EP­N;8EN\7?p=O;^Z]\¶ÈWh
=W?OCBEPHK�¯�7EPHIA7���¯ENH/hDFKZ]\/HI;^Z]\�?ahDF[�
��E�Z]\IHIENC<=WA7HKJ[EPCBH�hjF[�"fVCOA7­PE�=O=OED6 -
� �DENHkFK=�;^=W?V`a�MX�e@XkEPCB�DENCMFIHKJ¯E3i[��ADCO?O;^EPCO?"\KAD��E ���7EPHkFK=�hjH¯�I�^F[?OA 'j�I�^F[?OAR;>=@?	`��MX�e

;®�^;8ENH7?<FKHKJ/;8����ADCO?O;^EPCO?¸\KAD��E ���7EPHkFK=¤�DA7H¬�7EPHkFK=
� �I�^F[?OAR;>=W?M`��MX�edX[EPCB�DEPCMFKHKJ¯E3i[�tA7CW?B;8ENCW?�\IA7�¯E����I�^F[?OARhjH¯�DENHkFK=+')�7EPHkFK=�;>=@?	`��MX�e

;®�^;8ENH7?<FKHKJ/;8����ADCO?O;^EPCO?¸\KAD��E ���I�^F[?BA¯�7ADH/�I�^F[?OA
T®=�EPCB�D;^�[?<=W;>Z]\/�yAD�^�DENHKJ[EN=¸£¤;^�^J �

lokaler
mount

lokaler
mounthome_pluto

/

home_venushome_venus

Rechner pluto

NFS-mount
externer

/

home_venus home_pluto

Rechner venus

°�EPC/XkÐ[=@?BEP�Ä�7EPCB·¤hD��?BEPC¡J[E�=GÈ@EP·¤EP;^�8;^�DENH-`a�MX�e@XkEPCB�DENCWe ��ENZ]\KHIEPC]=¯�D;^�[?sJ[EPH-_aH7?BEPCOe
�thjFI��­PFI� TVik��ADCO?YhjH+J[EPH/È@EN·®EN;8�^;8�7EPH«`a�MX�e�;®�8;^EPH�?We ��E�Z]\IHIEPCYJIFICBZ]\¶EP;^HIEPH+TV;^H�?OC]hj�
;^H1J[EPC<°�h)?BEP;
:)E3?]Z4:�EPi[�tA7CW?]=	�yCBEP; �

)�4#D ; ! �*40� �C	��#� /0!'< ; ! �*40� F +�4'�#� & D�� 6 D��0
 ! 1�� ! �*.'& 1 ! � � � � �#�*��� < ����4#)����
�)�4#D F + 4'�#���C	��#� /0!'<�F +�4'�#�3; ! �*40��& D�� 6 D��0
 ! 1�� ! �*.'& 1 ! � � � � �#�*��� < ����4#)����
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`�hDZ]\�J[EPC �aHKJ[ENCOFIHK�³J[EPCÄ°�h)?BEP; :�E3?]Z4:)E3i[�tA7CW?]=��ÄFK=B=YJ[ENCÄ`a�MX�e@XkEPCB�DENCWe$fVCBAD­NEN=B=aHIENF
�7EN=W?BhjCO?OEP?¤·¤EPC]J[ENH/J[FKCBZ]\��
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��'& 1#	��#D,� � ! ��; ! �3� ! � �')��*�
`aFIHÆ�)hDHIH¯JIEPCVXkÐ[=@?BEP�Æ�DEPCB·¸hj�8?OEPC"J[EN=�È@EN·®EN;8�^;^�DEPH¯`a�MX�e�;®�8;^EPH�?Oe"��E�Z]\IHIENC"EN;8HKEPH�²1ADFIH�?Oe
f�AD;^H�?<hjHI�^EP�7EPH/FIHKJ�J[;^EY°�hj?OEPH���;8?<�¯A7FIH�?�;8����ADCO?O;^EPCBEPH��

)�4#DH; ! �*40� � / ��4*�'� 6 �E�#D,� F + 4'�#� & D�� 6 D �0
 ! 1�� ! �*.'& 1 ! �
	���� /�!*< F +�4 �#� 	���� /�!'<�F +�4*�#�)�4#D F +�4'�#��� / ��4*�'� 6 �E�#D,� ; ! �*40� & D�� 6 D �0
 ! 1�� ! �*.'& 1 ! �
	���� /�!*< ; ! ��40� 	���� /�!'< ; ! � 40�
°�;8E�=WEMEPik?OEPCBHIENHG`��MX�eg��A7FIH�?B=¾� #DHIHIENHGHKh)?B¿ICO�^;>Z]\GhDFKZ]\RJ[FIC]Z]\GEP;^HIEPHGTV;^H�?OC]hj��;^H*:)E3?]Z4:�� =W?BhD�
hDF[?OA7��hj?O;>=OZ]\¬�tEN;8��9<A[Z]\[� hD\ICBEPH¬JIEN=���E�Z]\IHIENCB=¤�DEN�¡hDZ]\�?�·®ENCBJ[ENHu6

�"¿IC�JIEPH1hjF[�y��ENCO�[=Bhj��EPH1ÒuE�=WENC<=@?BEP�^��?�=W;>Z]\1J[;8EY�KCBhD�DE �IÉ-;8ER;>=W?�J[;^E &�FI�DCB;)(§=O¿I��EPCOe
·¸hDZ]\kFIHI���tEN;[;8����ADCO?O;^EPCO?OENH¯`���Xke$°�h)?BEP;^EPH¯COE�hj�^;^=O;8ENCW? �¸°a;^E��<H�?@·¤ADCO?OE3?��>hjF[?BE3?M�DENHKhjFK=OA
·�;^E¡;8���8A7�)hj�^EPH�XkÐ[=@?BEP� �µJ¾6 \u6u¿I��EPCÆJ[;8Ep_�=WENCWe$b@° FIHKJ}Ç�CBADFK�[egb@° JIEN=R­NFI�DCBEP;8�yEPHKJIEPH
fVCBAD­NEN=B=WE�=P6¤°Ä6 \u6<J[ENC &§FI�DCB; (¾=B=OZ]\kF[?B­ hjCB�tEN;�?BE3?�HkFIC/JKhjHIH�­PFI�7EPCB� �7=O=O;8� �V·¤EPHIH�È@E�J[EPC
£¤EPHkF[?B­PENCÄhjF[��J[EN� `���Xke�;®�^;8ENH�?We ��ENZ]\IHKEPCRFIHKJ�hDF[�<J[EP� `a�MX�e@XkEPCB�DENCWe ��E�Z]\IHIEPCRJ[;^E3e
=OEP�^�tE�_�=WENCWe$b@°�FIHKJ¡Ç�CBADFI�[e$b@°�\Khj?N6j°�;8E��7ADHK=O;^=W?OENH�?OE¤LMEPCB·¤hD��?BFIHI�GJ[EPCV��ZNZ3ADFKH7?]=�·�;8C]J
��EP;Y��EN\ICOENCOENHQ_aHI;8i�e@XkÐ[=W?OEP��ENH�FIHtJQ£¤ENH�FI?O­PENCOHQ�¡hjHkFIEN�8�Y=BZ]\IHIEN�8�Y­NF�EN;8HKEP�Ñf	COADe
�I�^EP��6��<FKZ]\ hjFK=ÆJ[;^EN=OEP��Ç�COFKHKJ��D;^�[?¯EN=ÆEP;^HIEsLMENCO·¸hj�8?OFIHK�7=WedXkAD� ?@·¤hDCOE¯�y¿IC�°�h)?OEN;8ENH
·�;^E :)E3?]Z4:��thD=B=W·<J¯�y¿IC�`aE3?O­N·®ENCO�7ED6k°a;^EN=OERXkAj� ?@·¸hjCBE<\IEN; �D?¸`aE3?@·¤ADCB�¯bdHI�yADCB��hj?O;^ADH¬X[EPCOe
�k;>Z3E + `<bWX -	FKHKJp·�FIC]J[E��yCO¿K\IEPC�hjFtZ]\ �VEP�^�8A)·�f�hD�DE�=	�7EPHKhDHIH�?N6[Xk;8E�·�;^CBJs;8� �yA7�8�7EPHKJIEPH
ÃRhD�I;�?BEP�¾��EN=O�ICBAkZ]\KEPHu6

°�;8EG�yA7�8�7EPHKJ[EY´"hj��EP�^�^E�­NEP;^�j?�EP;^HI;^�DEG·�;>Z]\7?B;8�7EG�¯A7FIH�?WeWÅ��[?O;^ADHKEPH��

`���Xkeg��ADFKH7?Oe@Å��I?O;^ADH £¤EN=BZ]\ICBEP;^�IFIHI�
?]Z3�	�IFtJ[� ´�;®f A[J[ENC<_a°�f�fVCOAD?OA7�DAD�^�§­PFI��XkEPCB�DENC

C]=O;8­NE �[·<=O;8­NE �<HI­�hj\I�u£¤Ð�?OE�=��tEN;8��ÒuE�=WENH�:jX[Z]\KCOEN;8��EPH
�y� �K�I� �a�I�ICBENZ]\IENH�:�É-;^ENJIEPCB\IAD�^EPH/�DA7Hs��ADFIH�?OegLMENCB=OFKZ]\IENH¬HKh7Z]\/´¸;^��EPA7F[?
=OAj� ? HKh7Z]\/²³hjÈ@ADCOe$´¸;^��EPA7F[?®b :7Åae$�KEP\I�^EPC¸��EP�>J[EPH
\KhDCBJ É-;8E�J[EPCB\IA7�8ENH¬EN;8HIENC��yEP\K�8ENCO\Khj� ?OENH1Å���EPC]h)?B;8A7H¬��;8?aÃaA7HK=WA7�8��EN�^J[FKHI�

;^H�?OC4�[HIAD;^H�?OC _<H�?BEPCB�ICOE�Z]\IEPH¬\&�jHK�DEPHtJ[EPC<°�h)?BEP;^AD��EPC]h)?O;^ADH +y\KhDCBJ -¤� #7�D�^;^Z]\ ��FKHI� #D�D�^;>Z]\
?B;8��EPA ²1;8HKADCOe$´¸;^��ADF[?OegÉ«EPCO?�;8H &�EP\KH7?BEP�&X[EP�kFIHKJ[ENH + °�E3� hjFK��?�l -
CBE3?BCBhDHK= 9 #[Z]\K=W?O­�hj\I�¾�7ADH�²1;8HKADCOe$´¸;^��EPADFI?B=¸�DA7C¸EP;^HIEP��²³h)È@A7CWed´¸;8��A7F[?

£¤EP;MJ[ENC���A7FIH�?WeWÅ��tENCBhj?O;^ADH1;>=@?YJIh7=�´¸;^��EPADFI?We$LMEPCO� hj\ICBEPH³;^H¶`��MX³·�;>Z]\�?O;^� ��·®ENHIH
J[ENCs`a�MX�e@XkENCO�7EPCpA[J[ENCsJ[;^E³LMEPCB�I;^HKJ[FIHI��­NFI�¹`a�MX�e@XkEPCB�DENCp�DE�=@? #DCO?�;>=W?N6 °�hD�tEN;a·¤EPCOe
J[ENH
­NFIH&�DZ]\t=@?�;8H �kFICO­NEPH
�a�K=W? �jHtJ[EPH �¯A7FIH�?We$LMEPC]=WFtZ]\IEsFIHtJ
��EP;¸·¤EP;8?OEPCBEPH ²1;^=B=OEPCOe
�yA7�8�7EPH ;^H �F�jHK�DEPCBEPH¶�<�K=W? �DHKJ[EPH«·¤EP;8?OEPCBEÄ��A7FIH�?We$LMEPC]=WFKZ]\KEÄ�DEN�¡hDZ]\�?N6§°�h7=R´¸;8��ENADF[?Oe
LMENCW� hD\ICOENH hjCB��EP;8?OE3?G·�;^EÄ�yA7�8�D? �¾£¤EP�DA7HIHIENH³·�;8C]J³��;8?YJ[EP� ²1;^HIA7CWed´¸;8��A7F[?N6¾`ah7Z]\¡È@E3e
J[EN� ²1;>=B=WENCW�yA7�8��·�;8C]J¯J[EPCV�K;^=O\IEPCB;^�DE¸´¸;8��EPA7F[?V�DENCBJIAD�I��EP�8? �)�I;>=V�7 GX[EP�kFIHKJ[ENH�EPCBCOEN;^Z]\�?
=O;8HtJ³A[J[EPC�CBE3?OC]hjHt=@ed´¸;8��ENADF[?]=<�DEN·¤hDCW?BE3?a·�FKCBJ[E76¾°�hDHKhDZ]\³��EP�7;8HKH7?GEP;^H HKEPFIENC�²³hjÈ@ADCOe
´¸;^��EPADFI? �DJ[ENC	=O;^Z]\�JIhDJIFICBZ]\�hjFt=W­NEP;>Z]\IHIE3?4�DJIh7=O=���;8?	J[EP� J[AD�K�tEN��?BEPH¡²1;^HIADCOe$´¸;^��EPA7F[?
hD�^=RX�?]hjCO?@·®ENCW?��tEN�DADHKHIEPH¶·�;8C]J¾6¾`ah7Z]\ ·¤EP;8?OEPCBEPH«²³h)È@A7CWed´¸;^�¯ENADF[?]=a=O;8HtJ¶²³hjÈ@ADCOe¤FKHKJ
²1;^HIA7CWed´¸;8��A7F[?¤��EP;>J[EY�7 �X[EP�kFIHKJ[ENH¬�>hjHK�K6I°Æ6 \u6KEN=¸·�;^CBJ/HkFIC�È@ENJIEG²³;8HkF[?BEREP;^H/HKEPFIENC
��ADFKH7?OegLMENCB=OFKZ]\¬FIH�?OEPCBHIA7�¯��ENHu6

°�;8EG�yA7�8�7EPHKJ[EY´"hj��EP�^�^E�­NEP;^�j?�HIA[Z]\�·�;^Z]\�?B;8�7E�EPik��ADCO?WeWÅ��[?B;8A7HIEPH��
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`��MX�egEPi[�tA7CW?Oe@Å��[?B;8A7H £¤E�=OZ]\ICBEP;^�IFIHK�
CBA + J[EP� hjFI�8? - =OZ]\KCOEN;8�I�7EN=BZ]\k¿[?O­P?¤EPik��ADCO?O;^EPCBEPH

CB· =OZ]\ICBEP;^�I�KhDC¸E3i[�tA7CW?B;8ENCOENH
CBA�AD? �<= ��FKhD=O\ +~J[E3� hDFI��? - ;®�8;^EPH�?Oe$_�=WENCWe$b@°� ¯·�;8C]J¬hDF[�MhjHIA7H�Ðk��EYXkEPCB�DENCWe$b@° hj�I�7EP�I;^�>J[E3?
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