
Konrad-Zuse-

ZIB-
���������	��
��

-������ ���������  
�
��

���������! #"$�&%('*)
D- +�,�+�-�.*/ '�"$0 1 2 -Dahlem

Germany

M 3547698;: GRÖTSCHEL

–



2

-

���������
	�����������������

Konrad-Zuse-����� �"!$# %'&)( !+*,�-&)./!�%10/�"23.4� 5,�"��6�7-� 238
9 ��6$7 � 235,6$7 �+:;� 23</�$!�5,23�"=4�?>@��!�A32B�

6DC�EBF/G3HJI�KLGMC$I3NPORQ/NSKTG3U;F/V"GXWZY@K[KLGBC�\/GM]"^/V�H$E3E3C 3;_ZG3I3`ZIBG3a�G3C�Ncb/C$Vedfd73;gih�b4I3Cjb/C�Vlk m/V"b4C�V"Q/N/no`ZF/Nck F/VpKLq�\/Q/N4n-h
ORF/rJrJQ4N/I3_ZH�G3IBF/NsQ/N/but V"avKTC�N/G3H�GBI3F/Nub/Q/V"q$\wC$E3C�_ZG3V"F4N/I�KLq�\4CyxzC�b/I3C$Nwb/IBC�N/C�NSW�x{I3Gjb/C�VcY|N4G�KLq�\/C$I3b/Q/N/n-h�b/HvK
Telota-t V"F�}XC�_ZGoI3N 3RN/nZV"I3]"]1~�Q�N/C$\/rJC�NSh@\/H�G�b/I3C�d�d73;g C�I3N/C$N�KLG3V)H�G3C�nZI�KLq$\��/C�b4C�Q/G�KLH$rJC�N���q$\/V"I3G3G�rJI3G
E3H�N/nZ])V"I�KLG3IBnZC�N�ORF/NSKTC��/Q/C�N4~�C�N�nZC�G3H�N?W�Y@K@nZC�\/GlN/IBq�\/GlQ/r 6DC�q�\4N/F/E3F/nZIBC�]"m/V"b/C$V"Q/N/n�H�N�KLI3q�\?h|KLF/N/b4C�V"N�b/H�V"Q4rh
rJF/b/C�V)N/C 8LN/]"F4V"rJH�G3I3F/N?KLG3C�q�\4N/I3_��/C$U;QSK,KLGXh�nZC��4E3H�N/G Q4N/b�N/H�q$\/\/H�E3GBI3nJ]"^/V|H�EBE3C;d�C�EBH�N/nZC;b/C$V|d�d73;g�N/Q/G3~��4H�V|~�Q
rJH�q�\/C$NSW��;V"C�I��MI3C�E3C KLI3N4b ~�Q N4C�N/N/C�N?� 8LN/]"F/V)rJH�G3I3F/N?KLG3C�q�\4N/I�KLq�\/C g�C�V)_Z~�C�Q/nZC KTF/E3E3C�N ]"^/V�b/I3C
U;I�K,KTC�NSKLq�\4H�]"G3E3IBq�\/C 3;V"�/C�IBG�H$N/nZC�rJCvK,KTC�NjQ/N/bjC�]"]"IB~�I3C�N/G�C�I3N4nZCvKLC�G3~�GJURC�V"b/C�NS�$b/I3C 8LN/]"F/V)rJH�G3I3F/N�N/H�q$\�I3N4N/C�N�Q/N/b
N/H�q�\�H�Q/�/C$N�KLF/E3E1b/C�Q/GBE3I3q�\�`ZC�V"�/CvK�KLC�V"G1U;C�V"b/C$NS�JC�IBN/C��/C�K,KLC�V"C�ORF/rJrJQ/N4I3_ZH�G3I3F4NSKLI3N/])V"HvKLG3V)Q/_ZG3Q/VuKLF/E3E1b/I3C
�MQSKLH�rJrJC$N/H�V"�/C�IBG�])m/V"b/C�V)NSW

g�C�N4NzrJH�NyC�\/V"EBI3q�\yI�KLG�h?b/H�K�KLIBN/bzH$E3E3CvKRnZV"F/�/C�g�F4V"G3Cvh?Q/N4buKLFyV"I3q$\/G3I3n{IBN/N/F/`ZH�GBI3`{I�KTG@C�IBNzb/C$V"H�V"G3IBnZC�V�t-E3H�N
N/H�G3^4V"E3I3q�\cH�Q4q�\oN4I3q�\/G�W��R�/C�Vea�\/N/E3IBq�\/C��RF/V"\4H��/C�NoU;I3V"bo]"HvKTGSG3a$nZE3I3q�\o�/C�V"I3q$\/G3C�G�W��RF/q�\oU;C�r�nZC$E3I3N/nZG?CvK,h�KLF4E3q�\
C�I3N�t V"F�} C�_ZGy_ZF/NSKLC��/Q4C�N/GyQ/N/b�C�V"]"F/EBnZV"C�I3q�\�Q/rJ~�QSKTC�G3~�C�NS¡��;I3C�d�d73;g I�KTGzrJI3Gzb/C�r ])CvKLG3C�N¢�RF/VpKLH�G3~
H�N/nZC�GBV"C�G3C�N?h�b/I3CvKS~�Q£KLq�\/H$]"]"C�NSW

Entstehung

�;HvK 6¤C�E3F/GBH -t V"F�}XC$_ZG�C�N/G�KTG3H�N/b�b4Q/V"q�\�C�IBN/CPORF/rJ�4I3N/H�G3IBF/N�`ZF/N�¥;N/_ZC$N/N/G3N/I�K�h�x{IXK,KL`ZC�V�KTG3a�N/b/N4I�K,KLC�N�Q4N/b�b/C�r
�RC�VpKLQ/q�\¦nZC�~�I3C$E3G3C�N¦§;H�N/b4C�E3NSK,W?�RI3CvKLC�ORF/rJ�4I3N/H�G3IBF/NzIXKLG@C$I3N/C�nZQ/G3C¨��G3H�V"G3�4HvKLI�K,h?URC�N/NyrJH�NuKTI3q�\yb/C�V�©|H�nZC
�/C�U;Q?K,KLG�I�KLG�Q/N/bjC�N/GXKL�/V"C�q$\/C�N/bjV"C�H$nZI3C�V"G�W4��FjU;H�VªCvKS\/I3C�VpW�8LN�C$I3N/C�Vª�RF4V�KLG3H�N/b?K,KLI3G3~�Q4N/nRU;Q4V"b/C�¥;N/rJQ/G�b/H�V"^4�/C�V
nZC�a�Q/�4C�V"G�h�URI3C�KLI3q�\jb/I3C+d�d73Rg«I3r 8LN/GBC�V"N/C�G��/V)avKLC�N/GBI3C�V"G�Q/N/bjU;IBCJKTI3C+b/I3C+C�E3C�_ZG3V)F/N/I�KLq$\/C@O�F/rJrJQ/N/IB_ZH�G3I3F/N�I3r
C�I3nZC�N4C�NP§;H�QSKeQ/N4boN4H�q�\cH�Q/�/C$NoF4V"nZH�N/I�KTI3C�V"G�WZY|I3Nc_ZF/N/_ZV"C$G3CvK¤d�C�I�KT�/I3C�E�¬I3r��RF/VpKLG3H�N/bc`ZF/NcrJI3Vl`ZF/V)nZC��/V"H�q$\/G3®
KLF/E3E�b/IBC�b4I�KL_ZQ/G3IBC�V"G3C�Njk V"H$nZCvKLG3C�EBE3Q/N/nZC�Nj�/C$E3C�Q/q�\4G3C�NSW

g�C�N4N¯I3q�\�b/HvKª�MI3GBH�G C�I3N4CvK���H�GB~�CvKª`ZF/N�O�H�V"E xzH�V"°�~�Q¯C�I3N/C�r±KT�/C�~�I3C�EBE3C�N 6D\4C�rJH�KLQ/q$\/C�¬�/C$I rJI3V|nZI3N4nJCvKªQ/r
C�I3N/C�k C�Q4C�V"�/H�q$\ -6¤\/CvKLC$®�hSb/H�N/Nz_ZH�N/N{IBq�\{~�U;H$VRI3r 8LN/GBC�V"N/C�G@C�V"]"H$\/V"C�NShSb/HvK�K[b/I3C1d�d73;g²I3r 4fH�\/rJC�Nzb/CvK
MEGA-t V"F�} C�_ZG3CvKSU;CvKLC$N/G3E3I3q$\�H$N�b/C$VS§;C$V"H�QSKLnZH$�/C@`ZF4Nc³�´4µ�nZC��4E3H�N/G3C$N�d�a�N4b/C�N��/C�G3C�IBE3I3nZG�I�KLG�hpb/H�K,K µ4¶�d�a$N/b/C
C�V�KLq$\/I3C�N/C$N{KLI3N/bShSW·W¸W-W�3;�/C�V�b/H�KenZCvKLQ/q�\4G3CJ�MI3G3H�GM_ZH$N/NPI3q�\P�/C$IMx{Y|¹53ºN/I3q$\/GªF/V"G3C�N?W�©|I3CvKTG?rJH$Nob4I3Cj§;I�KLG3F4V"I3C
b/CvK-x{Y|¹ 3 -t V"F�}XC$_ZG3CvKe¬d�C�nZI3N4N�I3N�b/C�NP³�»/´4¶/C�V?¼�H�\/V)C�N/®�hZKLF�C�V"_ZC$N/N/G�rJH�NcKLF4]"F/V"G�h�b/H�K,K�b/IBCvKLC 3R_ZG3I3`ZI3G3a$G4�/I�KT\/C�V



3

rJI3G|b/C$V�k I3N/H�N4~�IBC�V"Q/N/nc`ZI3C$E3C�V 3;V"�4C�I3G�K·} H�\/V"CJnZC$]"m/V"b/C$V"GMU;Q/V"b4CvWZY@KeIXKLGMH�Q/q�\PF/])]"C�NSKLIBq�\/G3E3IBq�\ShZb4HvK,Kem/]"])C�N/G3E3IBq�\/C
¹;C�E3b4C�V@H$QSK�`ZC$V�KLq�\/I3C$b/C�N/C�N�I3N/GBC�V"N/H�GBI3F/N/H�EBC�N � Q/C�E3E3C$N1N/F4q�\1C$I3N/I3nZCo�MC�I3Ge]"^/V�x{Y|¹53��/C�V)C�I3G3nZCvKTG3C�E3E3GeU;C�V)b/C�N
rJ^SK,KLC$NSW�¬ORC$I3N�Y|IBN/U;H�N/bob/H�nZC$nZC�N�� ®eg�HvKD\/H�G?H��/C�Veb/C�Ve]"H�q$\/E3I3q�\oN/Q/V¤H�r 4�H�N4b/CRI3N4G3C�V"CvK�KLI3C�V"GBCo��G3C$Q/C�V"~�H�\4E3C�V
¬U;I3CjI3q$\/®lb/H�`ZF/NS¡@Y|Vlb/H�V)][KTI3q�\cC�I3Nc�/H�H$VeGBC�Q/V"Cjd�^/q$\/C�Ve_ZH�Q/]"C�NoF/b/C$V¤rJQSK,KDC�I3N4C�d�IB�/E3I3F/GB\/C�_¯])I3N/b/C�N?h�b/I3C�b/I3C
MEGA-d�a�N/b/C+�/CvKTI3G3~�G�W�¥RN/bjb/H�N/NjrJQSK,KSC�VªrJ^/\?KLH�r'KLQ/q�\/C$N��

x{Y|¹ 3¢KLG3C�EBE3G|I3r 8LN/G3C�V"N4C�GME3C�b/IBnZE3I3q�\P�;�4C�V"�/E3IBq�_ZCJQ/N/bPC�IBNP�/H�H�V�t V)F/�/CvKLC�IBG3C�NP�/C�V)C�I3G�W/�;C�N/N/F4q�\PnZI3�/GMCvKe`ZIBC�E3C
Marx-6DC�°/GBC£I3r :;C�G3~4�M`ZF/N��/F/EBI3G3I�KLq$\/C�N 3;_ZG3IB`ZI�KLG3C�N?h�\/I�KTG3F/V"I�KTq�\�I3N/G3C$V"CvK,KLI3C$V"G3C�N 3;rJH$G3C�Q/V"C$NShD��q$\/^/E3C�V)N�Q/N/b
��G3Q/b4C�N/G3C�N��/C�V"C�IBG3nZCvKLG3C$E3E3G�W¤Y|V�KTG3H�Q/N/EBI3q�\�Q4N/biKLC$\/V¯C�V)]"V"C�Q/EBI3q�\��+¬ ¥;N/biKTF�\/H��/CzI3q�\�rJC�I3N��MIBG3H�GRb4F/q�\�N4F/q�\
nZC�]"Q/N4b/C�NSW ®�g�a�V"CsC�K�b/HsN/I3q�\4GP�/CvK,KLC$V�h[nZE3C$I3q�\ \/m/q$\SKLG3C � Q4H�E3I3G3a$G{¬_ZF/rJrJC�N/G3IBC�V"GcQ/N/bºI3Nº`ZC�V�KTq�\/I3C�b4C�N/C
���/V"H$q�\/C�N¦^/�/C$V�KLC�G3~�G�hMrJI3G+\/I�KLG3F4V"I�KLq�\4C�N 3;N/rJC�V"_ZQ4N/nZC�N¦`ZF/N ���/C�~�IBH�E3I�KLG3C$Nz`ZC�VpKLC�\/C�N?h?C�G3qvW ®�`ZF4E3E�KLG3a$N/b/I3nzI3NSK
:;C�G3~R~�Q�KLG3C$E3E3C�NS¡��;HvKM��C�V"�/EB^/]"]"C�N4b/CRI�KTG�h b/HvK,K|b/I3CR`ZF4N¯x{YD¹53��/V)F/b/Q/~�I3C$V"G3C�N�6¤C�°/G3C�b/I3nZI3GBH�E-`ZF/V)E3I3C�nZC�N?W$g�HvK
KLI3N/bjb/IBC�¹RV"^/N/b/C+b/H�])^/V�h/KLIBC�C$E3C�_ZG3V"F4N/I�KLq�\jQ/N4~�Q/nZa�N/nZE3IBq�\jH�Q/]"~�Q/�4C�U;H�\/V)C�NS¡

g�C�V)b/C�N b/C$V"H�V"G3I3nZC 6DC�°/GBC�C�E3C�_ZGBV"F/N/I�KTq�\ �/Q/�4E3I3~�I3C�V)G�h£rJQ?K,KurJH�N N4I3q�\/G�H�Q4]sb/I3C'k C�V)G3I3n-KLG3C$E3E3Q/N/n C�IBN/CvK
¹;CvKLH$rJG3�/H�N/b4CvK F/b4C�VSC$I3N/C�V���C�V"IBC@U;H$V"G3C�NSWp��C�V"~�m/nZC$V"Q/N/nZC�N�b/Q/V)q�\��RV"Q/q�_�Q/N/b���C�V"G3V)I3C���C�N/G3]"H$E3E3C�NSW���F4�/H�E3b�C�I3N
�/CvKLGBI3rJrJG3C�V 6¤C�I3EJ]"C�V"GBI3nuI�KLG�h�_ZH�N/NsC�VcI3NSK :;C$G3~znZC�KLG3C�E3EBG�URC�V"b/C�N?W 8LNwb/IBnZI3G3H�E3C$Nw�RF/_ZQ/rJC�N/GBC�Nu_ZH�N/NurJH�N
C�°/~�C�EBE3C�N/G@KTQ/q�\/C�NSh4`ZI3C�E�KLq�\/N/C$E3E3C�V�Q4N/b£�/V"a$~�I�KLC�V�H$E�Klb/Q/V)q�\£g�a$E3~�C�N£`ZF/N£dfC�V"nZC�NP`ZF/NPt-H��/I3C�VpWZORm4N/N/G3CJN/IBq�\/G
b/I3C ¥;rKLGBC�E3E3Q/N/n b/CvK�nZCvKTH�rJG3C�N §;C�V)H�QSKLnZH��4C��/V"F/~�C�K,KLCvK ¬`ZF/N b/C$ViY|V)]"HvK,KLQ4N/n b4C�V��RH�G3C�NSh�^4�/C�Vib/I3C
U;I�K,KTC�NSKLq�\4H�]"G3E3IBq�\/C[d�C�H�V)�/C�I3G3Q4N/nj�/I�K?\/I3NJ~�Q4VMt Q/�/E3IB_ZH�G3I3F/N4®?H$Q/]ªC�E3C�_ZG3V)F/N/I�KLq�\4C�dfHvKLI�KS~�QjC�I3N/C$V��ZG3C�I3nZC�V)Q/N/n�b/C�V
¹;CvKLH$rJG3�/Q/H�EBI3G3a�G�h4~�Q£C�I3N4C�V�d�CvKLq$\/E3C�Q/N4I3nZQ/N/ncb/CvKe��F/V"nZH�N4nZCvK,hZ~�QPC$I3N/C�V��RC$V"V"I3N/nZC$V"Q/N/ncb/C�V�O�FSKLG3C$NShZ~�QPC�IBN/C�V
�RC�V)�/CvK,KLC$V"Q/N/n�b/C$V 8LN/]"F/V)rJH�G3I3F/N?KLE3H�nZC IBN�b/C�V�xzH�V"° -Engels-k F/VpKLq�\/Q/N/n'Q4N/b�~�Q�C�IBN/C�V�Y|V)\/m/\/Q/N4n'b/C�V
:;Q/G3~�C$V"]"V"C�Q4N/b/E3I3q�\4_ZC�I3G��/C�I3GBV"H�nZC�NS¡¤¥;N4nZC�N/Q/G3~�GBC��f\/H�N/q�C$N�~�Q4\/H�Q/]��

��F/E3q$\/C�k-V"H�nZC�N�KLI3N/boI3Nob/C�V 6DH�G?N/I3q�\4GSN/Q4V¤]"^4V¤xzY|¹53iV"C�E3C�`ZH$N/G�W�¬xzY|¹53�URH�V¤C$I3N�~�Q4]"a�E3E3IBnZCvK��	�;�/]"C�V�
�h Q/N/b
wI3Cyb/C�Vod�C�V"IBq�\/G�`ZF4N�¼�WD§RC�V"V"CvK�I3N�b4I3CvKLC�r���I3V"q�Q4E3H�V -§;C�])GR~�C�I3nZGXhDH$V"�/C�I3G3C$GRrJH�N��/C�IRxzY|¹53 H�N�F/N4E3I3N/C -
t Q/�/EBI3_ZH�G3I3F4N/C�NSh$C�G3qvW ®@��I3CRrJ^SK,KLC�NJH$Q/q�\JnZCvKLGBC�E3E3G�U;C$V"b/C�NSh�U;C�N/NJC�K?C�G3U;H[Q/rºb/I3C[§RC�V"H�QSKTnZH��/C[b/C�VMt-V"F/G3F/_ZF4E3E3C
b/CvK�t V"C�Q4�/I�KLq�\/C$N ��GBH�H�G�KLrJIBN/I�KLG3C$V"I3Q/rK�F/b/C�V�b/CvK�\/H�N/bSKTq�\/V"I3])G3E3I3q�\4C�N :;H�q$\/E3HvK,KTCvK¨`ZF/N 3;E3C�°4H�N/b/C�V�`ZF/N
§;Q/rJ�/F4E3b/G�h�Q4r�b/I3C+Y|VpKLG3C�E3EBQ/N/n�`ZF/Nj©|C�°/I3_ZH�h�g�m/V)G3C�V"�/^4q�\/C�V"NjQSKTU�W�nZC�\/GXW

Y|E3C�_ZGBV"F/N/I�KTq�\/C¢t-Q/�/E3I3_ZH$G3I3F/N b/C�V"H$V"G3I3nZC�Vig�C$V"_ZC±b/IBC�N/G�H$E3E3C�N d�C�G3C�IBE3I3nZG3C�N Q/N/b 8LN/GBC�V"CvK,KTI3C�V"G3C$N – F4\/N/C
3;QSKLN4H�\/rJCvWl¬�MQ/nZC�nZC$�/C�NShSx{C$\/V"H�V"�4C�I3G�Q/N4b��;H�~�Q/EBC�V"N/C�N{]"^/V;b/C$N�C�I3N/C$N�F/b/C�V;H$N/b/C�V"C$N�KLI3N/bwKLq�\/F/N{N/m/G3I3n-W ®
6DV"H$b/I3G3I3F4N/C�E3E3C�d�Q/q�\/�/V)F/b/Q/_ZG3IBF/N/C�N b4CvK�b/I3nZIBG3H�E£C�V)]"HvK,KLGBC�N x{H$G3C�V"I3H$E�K�F/b/C�V�URI3q�\/G3IBnZC�V 6DC�IBE3Csb/H�`ZF/N±KTI3N/b
N/H�G3^4V"E3I3q�\sURC�I3G3C�V"\4I3NsrJm/nZE3I3q$\SWR��IBC¨_Zm/N/N/C�Nsb4Q/V"q�\sC�EBC�_ZG3V"F/N4I�KLq�\/C¨�RF/_ZQ/rJC�N/G3C�¬ ~4Wld�Wlb/C$Nw��C�V"U;C$I�K�H�Q/]
C�I3N/nZC�KLq�H�N/N4G3C §;H�N/b?KLq�\/V"IB]"G3C�N rJIBG£b/C�V�xzm/nZE3I3q$\/_ZC�I3G£b4C�V��RC$V"nZV"m/�/C$V"Q/N/nº_ZV"I3G3IXKLq�\/C�Vph[H��/C$V�Q/N/E3CvKTC�V"E3I3q$\/C�V
��G3C�EBE3C�N/®ªH�QSKTnZC�~�C�I3q�\/N4C�G�C�V"nZa�N/~�G�U;C$V"b/C�NSW

d�C�b/C$N/_ZG¯rJH�N�H�E3E¯b4I3CvK,hjKLF�]"V"H�nZG�rJH�N�KLIBq�\Sh@U;H�V"Q4r b/I3C 3;_ZH�b/C�rJIBCiKLI3q�\��/I�KL\4C�VN/F4q�\ N/I3q$\/G�H�Q/]b/C�N
� C�E3C$_ZG3V"F/N/IXKLq�\/C�N g�C�n
¦nZC�rJH$q�\/G£\/H$G�W;§RH��/C�N b4I3C x{IBG3H�V"�/C$I3G3C�V�_ZC$I3N/C 3;\/N4Q/N/n b/H�`ZF4NS¡��;b/C�V�nZH$V�b/I3C
Leitung?

�;C�V�d�d73;g -��F/V�KLG3H$N/b C�V)_ZH�N/N/G3C b/HvK �;C�]"I3~�IBG Q/N/b \/H�N/b4C�E3G3C Q/N4`ZC�V"~�^/nZE3IBq�\S� Y|IBN/V"I3q�\4G3Q/N/n C�IBN/C�V
3;V"�/C$I3G�KLnZV"Q4�/�/C�� Y|E3C�_ZGBV"F/N/I�KTq�\/CvK¤t Q/�4E3I3~�I3C�V)C�N�
frJI3GSC$I3N/C�r�_ZE3H�V"C�N 3;Q/])G3V"H�n-�4�RC�V"H$NSKLG3H�EBG3Q/N/n�`ZF/N�g�F/V"_-KL\4F/�SK
Q/N/b �;I�KT_ZQSK,KLI3F/N?KLV"Q/N/b4C�NS� ¹;CvKL�4V"a�q�\/C rJI3G xzI3G3H�V"�4C�I3G3C�V)N Q/N/b H�QSKTU;a�V"G3IBnZC�N YD°/�/C�V"GBC�NS�
8LN/]"F/V"rJH$G3I3F/NSKT`ZC�V"H�NSKLGBH�E3G3Q/N4nZC�NSW¯�RF/N�b4C�V�Y|I3N?KLC�G3~�Q/N4n'b/C�V 3;V)�/C�I3G�KTnZV"Q/�/�/C H$r����/W¸³/³/W �/¶/¶/¶�b4H�Q/C�V"GBC CvK
U;C�N/IBnZC�VfH�EXK�`ZI3C�V@x{F/N/H$G3Cvhv�/I�K�Y|rJ�/]"C�\4E3Q/N/nZC�N1]"^/V�b4I3C1KLG3V)H�G3C�nZI�KTq�\/C 3;QSKTV"I3q�\/GBQ/N/nPb/C�Vfd�d73;g�I3r'd�C�V"C$I3q�\
b/C�V C�EBC�_ZG3V"F/N4I�KLq�\/C�N 8LN/])F/V"rJH�G3IBF/N«Q/N/b«O�F/rJrJQ/N/I3_ZH$G3I3F/N ¬ 8LQ/O�® C�V"H�V"�4C�I3G3C�GsURH�V"C�NSW���I3C U;Q4V"b/C�N H�r
³��SW ¶��/W �/¶/¶S³�b4Q/V"q�\Jb/C�NJdfd73;g -��F/V�KLG3H$N/bj`ZC�V"H��SKTq�\/I3C�b4C�G�W�Y@KSU;Q4V"b/C+C�I3N/C���G3C$Q/C�V"Q/N4n-KLnZV"Q/�/�4CJ¬ Q/N/G3C�VªrJC�IBN/C�V
©|C�I3GBQ/N/nZ®eC�I3N/nZCvKLC$G3~�G�h�b/I3C�b/I3C��RF4V�KLq�\/EBa�nZC�b4CvK@�ZG3V"H�G3C$nZI3C��/H��4I3C�V�KDQ/rKLC�GB~�C$N�KLF4E3E�W �;I3Cc��G3C�Q/C$V"Q/N/n-KLnZV)Q/�/�/C�\/H�G
I3N/~�U;IXKLq�\/C�N b/V)C�I«t V"F�} C�_ZG3G3C$H�rK ¬�MQ/_Z^/N4]"G3I3nZC �MQSKTH�rJrJC�N/H�V)�/C�I3G«rJI3G �RC$V"E3H�nZC�N?h ¥;rKLC�GB~�Q/N/n b/C�V
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I3N/]"F4V"rJH�G3I3F4NSKLG3C�q�\4N/I�KLq�\4C�N1¥RN/G3C�V�KTG3^/G3~�Q/N4n-h4¹RC�nZC�N/U;a$V"G3I3nZC�Vj��G3H�GBQSKL®fnZC$�/I3E3b/C�GXW4�RHvK�E3C$G3~�G3nZC�N/H$N/N/G3C 6DC�H�r±\/H�G
KLC�I3N4C 3RV"�/C�I3G|KLq�\4F/NjC�V"E3C�b4I3nZG�W

�;I3C��ZG3H�G3QSKTC�V"\/C��/Q4N/n C�V"nZH��?h;b/H�K,K 8LQ/O -6¤C�q�\/N/IB_iIBN b/C�V�d�d73Rg I3N C�V"\/C$�/E3I3q�\4C�r ¥;rJ]"H�N/n-h;H��/C�V�KTC�\/V
\/C�G3C$V"F/nZC�NJQ/N4bjQ4N/_ZF/F/V"b4I3N/I3C�V)G�C�I3N/nZCvKTC�G3~�G�U;I3V)bSW�§;C$G3C�V"F/nZC$N/I3G3a�G�URI3V"bJH�QSK?]"H$q�\/E3I3q$\/C�Nj¹;V"^/N4b/C�Nj�/E3C�IB�/C�NSh�H$�/C�V
�/CvK,KTC�V"C{��G3C$Q/C�V"Q/N/n�Q/N4b��MQSKLH�rJrJC�N4H�V"�/C�IBG�_Zm/N/N/C�N�~�Q�C$I3N/C�V[b/C$Q/G3E3I3q$\/C�N�Y|]"]"I3~�IBC�N/~4KLG3C$I3nZC�V"Q/N4n1]"^4\/V"C�NSW��;I3C
� C�E3C$_ZG3V"F/N/IXKLq�\/Cc�;Q/V"q$\/b/V"I3N4nZQ/N/n
�b/C�V+d�d73Rg -�RF/V)\/H��/C�N�I�KTG[KTC�\/V�Q/N/G3C�V�KTq�\/I3C�b4E3I3q�\SW�k-^/V@C$I3N/I3nZCoI�KLGeb/C�V�t �
N/F/q�\C�I3N/C��4CvK,KLC�V"C���q�\/V"C$I3�/rJHvKLq$\/I3N/Cvh4H�N/b4C�V"CKLI3N4bP_ZF/N/~�C��/GBI3F/N/C�EBEMU;C�I3GM]"F/V)G3nZCvKLq�\4V"I3G3G3C$N{¬C�V"\/C$�/E3I3q�\PURC�I3G3C�Vph
H�E�KDb/C�r ��F/V�KLGBH�N/b¯�/C$_ZH�N/N/GSU;H�V"®¤Q/N/b¯\4H��/C�N�b/I3CR])H�q�\/E3IBq�\/CRQ4N/b¯I3N4G3C�E3E3C�_ZGBQ/C�E3E3C�§;C�V"H$QSKL]"F/V)b/C�V"Q/N4n-h$b4I3CRb/IBCvKLC
N/C�Q/C$N 6DC�q$\/N/F/E3F/nZIBC�N��/I3C$G3C�NSh-H�N/nZC�N4F/rJrJC�NSW-�;C�V;YDI3NSKLH�GB~P`ZF/N 8LQ/O -xzC�G3\/F/b/C$N�I�KLG�b4H��/C�I�h-b/I3Ck F/V�KLq$\/Q/N/n
H�Q/q�\�I3N�C�I3N/IBnZC�N1nZC�IXKLG3CvKLURI�K,KLC�N?KLq�\/H�])G3E3I3q�\4C�N1¹RC��/I3C�GBC�N1~�Q�`ZC�V"a$N/b/C�V"N?hvURC�N/N�N/I3q�\/GenZH�V�~�Q1V)C�`ZF/E3Q/GBI3F/N/I3C$V"C�N
¬"KLI3C$\/Cc~4W�d�W�b/C�N�d�C$I3G3V"H�n�`ZF/N�¼�WD��C�I3b/EBrJH � C�V+I3N�b/I3CvKTC�r �fI rcular-§;C�]"GB®�W�d�d73;g -�RF/V"\4H��/C�N�E3C�I�KTG3C�N�b/H�~�Q
U;I3q�\4G3I3nZC�d�C�I3G3V)a�nZCvW��;I3CvKD~�Qo]"m/V"b/C$V"NSh�rJC�\/Vet V"F�}XC�_ZG3C�I3N�b/I3CvKLC�Y|N/G3URI3q�_ZE3Q/N/n¯C�I3N/~�Q/�4I3N/b/C�N�Q/N/b�b/I3CvK|H�E3E3CvK|I3N
C�I3N/C$NP¹;CvKLH�rJGB~�Q?KLH�rJrJC�N/\4H�N/nc~�QP�/V"I3N4nZC�NShZb4C�VlY|V"]"H�\4V"Q/N/n-KLH$QSKLG3H�Q?KLq�\cQ/N/bcORN/F4U -how-6DV)H�NSKL]"C$VeC$V"rJQ/G3I3nZGXh
nZC�\/m/V)G�~�Qjb/C$N�U;IBq�\/G3I3n-KTG3C�N 3;Q/]"nZH$�/C�Nj`ZF/N 6DC�EBF/G3HvW

�������	��
����
������	���
6DC�EBF/G3H[I�KLG�C�IBN�O�Q/NSKLG3URF/V"G�h�~�Q?KLH�rJrJC�N/nZC�KLC�G3~�G�H�QSKSb/C$N�3RN/]"H�N/n-KT�/Q/q�\SKTG3H��/C�Nj`ZF/N���6¤\/C+C�E3C�q�GBV"F/N/I3q+E3IB]"C+F/]ªG3\/C
H�q�H�b4C�r � 
�W��;I3CvKLC�K 3;_ZV"F4N � rh�H�E�K�g�I3G3~snZC�b/H$q�\/G�hRU;Q/V"b4C `ZF/N C�IBN/C�r �/V"F/rJIBN/C�N/G3C$N d�d73;g -x{I3G3nZEBI3C�b
`ZF/V"nZCvKTq�\/E3H�nZC$NSW&3;E�KDb/H�N/NoC�I3N :;H�rJC�]"^/Veb/I3CPKLI3q�\oC�N/GBU;I3q�_ZC�EBN/b/C�3;_ZG3I3`ZI3G3a$G-nZCvKLQ4q�\/G-URQ/V"b/Cvh U;H$V 6DC$E3F/G3H�b/C�V
C�I3N/b4C�Q/G3I3nZC���IBC�nZC�V�W 3;Q4q�\�b/C�V�Y|V"]"I3N4b/C�V�b/CvKfg�F/V"GBCvK,h�b/C�VJKLC�IBN/C�N��RF/V�KLq$\/E3H�n1I3N/~�U;I�KTq�\/C�N�`ZC�V"nZCvK�KLC�N�\/H�G3G3C�h
]"H�N/b 6DC�EBF/G3H � IBN�b/C�V 6DH�G1~�I3C�rJE3IBq�\�KLC$\/V{nZQ/G 
�W;�RI3C ORF4N/_ZQ/V"V"C$N/~sU;H�V�rJI3Gd�d73;g�t Q/�ShRd�d73;V)q�\/I3gºh
�58L¹58 6 3;Och�3;O 3;�RY|x 8LY -�5:;© 8;:RY@h�W·W¸W?~�U;H�V�C�I3NyU;C�N4I3n�KLQ/nZnZC�KLG3I3`ZC�Vph-H��4C�VRF/\4N/Ct C$�SWl¬Y|I3Nz§;H�Q/q�\z`ZF/N
¹;V"I3C$q�\/I�KLq$\�rJQ?K,K-IBN�C$I3N/C�V 3;_ZH�b4C�rJI3C�KLq�\/F4NPKTC�I3N�� ®

���������������
������ �"!��"#%$&�
g�C�N4NPrJH�NPb/I3CJm/]"])C�N/G3E3IBq�\/CJ�;I�KT_ZQSK,KLI3F4NP^/�/C�V�b/IBCJ�MQ/_ZQ/N/]"GMb4CvK¤U;I�K,KLC$NSKLq�\/H�])G3E3I3q�\4C�Nct Q/�/E3IB~�I3C�V"C�N?KD`ZC$V"]"F/E3nZGXh
KLF¯nZC$\/G-C�IBnZC�N/G3E3I3q$\[}XC$b/C�VDb4H�`ZF/N¯H$QSK,h b/HvK,K|b/I3CvKTCRC�E3C$_ZG3V"F/N/IXKLq�\�KTC�I3N¯URI3V"bSW ¹;C�V"Q4N/nZC�N¯URI3V"b¯N4Q/VDN/F4q�\¯Q/r�b/I3C
k F/V"rJC$NJb/CvK�3;N/nZC��4F/G�K,h�Q/rºb/I3C¯��G3H$N/b/H�V"b?K?Q/N/b 8LN/G3C�V)]"H�q�CvK�h�Q/N/b¬ nZH�N/~+U;I3q�\/GBI3nZ®ªQ/r�b4I3C+ORFSKLGBC�N/]"V"H$nZCvW�¼�C$b/C�V
U;C�I3�yI3r t-V"I3N/~�I3�ShSU;FzCvK[\4I3N/nZC�\/C$N{U;I3V)bSW�3;�/C�V�N/Q/VRURC�N/I3nZC1G3V"H�nZC�NzN/H�q�\/\4H�E3G3I3n{~�Q/r k F/V)G�KLq�\/V)I3G3Gf�4C�I�WSY@K
rJH�N/nZC�EBG�H$N�~�IBC�E3nZC�V"I3q$\/G3C�G3C$V �RV"nZH�N/I�KTH�G3I3F/N?W�g�C�V�KLF4E3E�U;HvK,h�URH�N/NSh�URI3Cvh�U;FjG3Q/N?¡D¥RN/bjU;C�Vª�/C�~�H�\4E3G�CvK,¡

'(��!	����!����*)+���-,.,0/1�
�;I3C�d�d73;g I�KTG@C�I3Nyx{IB_ZV"F/_ZFSKLrJF?K[b/C�V�g�I�K�KLC�NSKLq$\/H�]"G��|\/C�V"`ZF4V"V"H�nZC�N4b/Cx{IBG3nZE3I3C�b4C�VRH�Q?K[H�E3EBC�N{d�C$V"C�I3q�\4C�NS�
disziplinäV"C Q/N/b�I3N/G3C$V"b/I�KL~�IB�/E3I3N/a$V"C 3;V)�/C�I3G�KTnZV"Q/�/�/C$N Q/N/b��RF/V)\/H��/C�NSh�b/IBC `ZI3C�EBC U;I�K,KTC�NSKLq�\4H�]"G3E3IBq�\/C
�;I�KL~�IB�/E3I3N/C$N�Q/rJ]"HvK,KLC$NS�?I3N/G3C$V"N/H�G3IBF/N/H�E3CP��C�V"N/C$G3~�Q/N/n�Q/N/b��MQ?KLH�rJrJC�N/H�V)�/C�I3G��?nZV)F/�/CP§;C�GBC�V"F/nZC�N4I3G3a�G��/C$I�b/C�N
t C�V�KTF/N/C�NPQ/N4bPx{C�G3\/F4b/C�NS��\/F4\/C�V �;Q/GB�/Q/G�h/`ZC�V"�/Q/N4b/C�NPrJI3GMG3C$I3E3U;C�IXKLCj~�H�\/E3C�N/rJa$�/I3nonZV"F/�/C�N?h�G3C�I3EBU;C�I�KLCjV"C$q�\/G
_ZE3C�I3N4C�NuU;I�K,KLC$NSKLq�\/H�])G3E3I3q�\4C�N :;Q/G3~�C�V)nZV"Q/�/�/C$NSWl�;H�N4C��/C�NunZI3�/GjCvK – H�Q/q�\ub/Q4V"q�\wb/I3Cyd�d73;g -3R_ZG3I3`ZI3G3a$G3C�N
\/C�V"`ZF4V"nZC�V"Q/])C�N – C�I3N�b/Q/V"q�\4H�QSKj�/V)C�I3G3CvK�m4]"]"C�N/GBE3I3q�\/C�KP¬N/I3q�\4G[N/F/G3U;C$N/b/I3n¦]"H�q�\4E3I3q�\¨_ZF/N4_ZV"C�G[H�QSKTnZC��/V"a�nZGBCvKL®
8LN/G3C�V"C�K,KLC+H�Njb/C�V 3;_ZH�b/C$rJI3CvW

k ^/V|b4I3C;d�d73Rg �/I3C�GBC�G�CvK�KLI3q$\Jb/H�\/C�VMH$NSh�3;N?KLG3V"C�N4nZQ/N/nZC�NJ~�QJQ/N4G3C�V"N/C$\/rJC�NSh�b4I3CvKLCvK?b4I3]"]"C�V)C�N/~�I3C�V)G3C 8LN/G3C�V"C�K,KLC
H�Q/]º\/F/\4C�r :;IB`ZC�H�Q ~�Q �/C�b/I3C$N/C�N Q/N/b b/H��4C�Iub/I3C g�I3V)_-KLH�rJ_ZC�I3Gub/CvK�C�I3nZC$N/C�N §;H�N/b/C$E3NSK�]"^/Vib/HvK
k H�q�\4�/Q/�/E3IB_ZQ/r�Q/N4b�b4I3C+H�E3E3nZC�rJC$I3N/C32;]"]"C$N/G3E3I3q$\/_ZC�I3G�b/H�V)~�Q/E3C�nZC�N?W

�;Q/V"q$\��RC�V)H��SKLq�\/IBC�b/Q/N/n¨C$I3N/C�V�C$E3C�_ZG3V"F4N/I�KLq�\4C�N 3;V"�4C�I3G�K - Q/N4b�t Q/�/EBI3_ZH�G3I3F/N?K,KLG3V"H$G3C�nZI3C�\4H�G;b/I3C{d�d73;g b/I3C
¹;V"Q/N4b/E3H�nZC�])^/Vª}XC�N4CJI3N/G3C�V)N/C�NP�RC$V"a�N/b/C$V"Q/N/nZC�NPnZC�KLq�\/H�])]"C�NSh/b/I3CJN/F/GBU;C�N/b/I3n�KLIBN/bShZQ4r�H$Q/]�b/C�r g�C$noIBNPb/I3C
� C�E3C$_ZG3V"F/N/IXKLq�\/C�g�C�E3G 
�C�V)]"F/E3nZV"C$I3q�\o`ZF/V"H�N/~�Q?KLq�\/V"C$I3G3C�NSW�Y�KMnZI3�/GSE3C�I3b4C�VDN/F/q$\¯`ZI3C�ES~�Q¯U;C$N/I3nZC 8LNSKTG3I3G3Q/GBI3F/N/C�N�I3N
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b/C�V�g�C�EBG�h�b/I3C�KLI3q�\¨KLF�_ZE3H�V�b/C�]"I3N4I3C�V"G3Co�MI3C�EBC�KLC$G3~�C�NSW 3;E3EBC¯d�C�GBC�I3E3I3nZGBC�N\/F/])]"C�NShvb/HvK�K�b/I3C�d�d73;g - ��G3V"H�GBC�nZI3C
C�V"]"F4E3nZV"C�I3q$\ Q/rJnZCvKTC�G3~�GwU;C�V"b/C$N _ZH�N4NSW1�;HvKsURI3V"b `ZIBC�E3C±¼�H�\/V"C¢b/H�Q/C�V)NSh1_ZH�N/N H$�/C�V��4C�V"C�I3GXKsI3N b/C�V
3;N/]"H$N/n-KL�/\/H�KLC�C$I3N/C�N :;H�q$\/H�\/rJQ/N4n-KLC�]"]"C$_ZGS�/C$U;I3V"_ZC�N?W�g�C�N/No`ZI3C�EBC�]"F4E3nZC�NSh�_ZH�N/Nob/C�VenZC�rJC�IBNSKLH�rJC�g�C�n�I3N
ORF/F4�/C�V"H�GBI3F/N E3C�I3q�\/GBC�V¢�4CvKLq�\/V)I3G3G3C�N�U;C�V"b4C�NSW :;H�q�\4\/H�E3G3IBnZCvh��/FSKLI3GBI3`ZC �RC$V"a�N/b/C$V"Q/N/nZC�N�b/C�V¢b/I3nZI3G3H$E3C�N
8LN/]"F/V"rJH$G3I3F/NSKT`ZC�V�KLF/V"nZQ4N/n�b4C�Vªg�I�K,KTC�NSKLq�\4H�]"G�U;C�V"b4C�Njb/I3C+ORF/N?KLC��/Q/C$N/~jKLC$I3NSW

�������	��
 !���# !�� ���
:;H�G3^4V"E3I3q�\�I�KLGib/I3C �RC�V)H��SKLq�\4I3C�b/Q/N4n C�I3N4C�V �ZG3V"H�G3C$nZI3C ~�Q4N/a�q�\SKTG�N/Q/V�C�I3N/C g�I3EBE3C�NSKL�4C�_ZQ/N/b/Q4N/n-Wz�;I3C
��G3C�Q4C�V"Q/N/n-KTnZV"Q/�/�/C£Q4N/b�b/I3C¥;N/G3C�V)H�V"�/C�IBG�KLnZV"Q/�4�/C�N�KLIBN/b��/C�V)C�I3G�K�H�_ZGBI3`�b4H��/C�I�h b/I3CPt EBa�N/C – �MQ/n�Q/r �MQ/n –
4�C�H�EBI3G3a�G�U;C�V)b/C�Nj~�Q�EBHvK,KLC�N?W�g�HvKlKLIBN/bjb/I3C+�MI3C�E3C�¡

Telota-WEB

8LN�~�URC�I|��G3I3q�\4�/Q/N/_ZG3C�Nj~�QSKTH�rJrJC�N/nZC�])HvK,KLG�h�\/H�G�b/I3CvKTC�V 6DC�I3EB�/C�V"C�IBq�\jb/I3C+]"F/E3nZC�N4b/C�Nj�MI3C�E3C��

- N/H�q�\4\/H�E3G3I3nZC$V?YDI3NSKLH�GB~@`ZF/NjC�EBC�_ZG3V"F/N4I�KLq�\/C$V�8LN/])F/V"rJH�G3IBF/NSKLG3C$q�\/N/I3_
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