
���

� � ��� �
	���������������� ������������� �����
� ����! ���  " ��� ���� " �!#$��� �%�&�'�(�������
� �������)�#+*

,'-/.1032547698�:;2=<>:@?BAC:(D�0EDF-HGI0EJBKL8�2>M/N9:;2

O PRQ@SUTUV�WYX[ZCSU\]V(Q
^I_a`Bbc_ed>fhgBikjmlB_adCnFopihgBqsrmgutvjRd>fhi1rRq;fhrmtwoCx=`yjz`u_arUd>jR{>q|jmf}_e{e_~`u_aiklh�U`BbCi�f}rUt9o>{aih��_a`��9rRq�nmi�rmtwi}`ugB_ei�l� ih_edCn�`ujUfy��{aik� � �'luf}_eihd�`B_�l�`yl�jmd>�'ihdCnU_ad>ihihgylFb>jUlFnmgurz��d�f}rUd>l�`yjRd�`B{e�m�@��_at�xC{a`ujRd>ihrmx�l�{e�m�;`BbCinmi�dCihgyjz`u_arUd�rRq/jRoCo>gBrUoCgB_�jz`ui�twikl�bCikl9b>jml � i�fhrmtwi�j'lBx �=� ikf�`vrRq�_ad>fhgBikjmlB_ad>nL_edU`uihgui�l�`��3��dCioprmoCxC{�jRg'jRo>oCgBr�jmfyb!`ur��C_eluf}gui}`u_a��i�`Bb>i5o>b��=lB_ef�jR{wl�o�jmf}i�_el�`ubCi x>l�i5rRq�l�`ugBx>f}`BxCgui��¡t9ikl�b� {er=fy��lE��bC_�fyb¢`ubCihtvlBih{e£miklEjmgBi�f}rUt � _edCi��c_ad�jRd�xCd>l�`Bgux>f�`uxCgBik�¢q|jUl�b>_arUd��U¤¥d§¦©¨�`uihgutw_adCrU{arUnm�`Bb>_elvjmoCoCgurUjmfyb5fhjmd � iªf}{�jmlul�_a«>i���jmlwdCrUdCrz£mi�gB{�jRo>oC_ad>nLl�`ugBx�f�`Bx>gBik�+twrmgB`ujmgwih{eihtwihd�`ulw��_a`Bbtvjz`yfybC_ad>n�nUgB_��ªoprm_ed�`ul��;¬1{a`Bb>rmxCnUb��=rUtvjR_ed��=ikf}rUt9oprUlB_a`B_ermd |®�®�¯/twih`BbCr=�Cl/gui�fhihd�`B{e�ªb>j°£Uigui�f}i�_a£Ui��±l�_enmdC_a«�f�jRd�`�jz`�`uihd�`B_ermd � i�f�jRx>lBi rRqc`ubCih_eg�d>jR`BxCgyjR{vgurmxC`Bi5`Br � i²twjmoCopi��³rmd�`Br�=_�l�`ugB_ � x=`ui��$twihtwrmgu�²jRgyfybC_~`ui�f}`BxCgui�l��´`ubCi'twjm_ad � i�dCi}«>`§rmq � {er=fy�Uµ¥l�`Bgux>f�`uxCgBik� `BikfybCdC_�¶�xCi�ljRgu_�l�ikl·qsgurmt!f}rUt � _edC_edCn�`Bb>iEjU�=£zjRd�`ujmnmi�l;rRq � rR`ub�l�`Bgux>f�`uxCgBik�FjRd>��xCd>l�`Bgux>f�`uxCgui��¸jmoCoCgurUjmfyb>i�l��¤¥d�`Bi�gujUf�`B_e£mi `ur�rm{�l+b>j°£Ui � i�ihd�o>gBrUo�r�l�ik�7��bC_efyb¹jmlul�_�l�`�_edº�=ih«>dC_edCn±jmoCoCgurmoCgu_�jz`Bi � {ar=fy�`BrUo�rU{arUnm_ei�l�» ��i�_e¼U½=�¿¾3rmd=ÀÁ�3`BbCrUxCnmbÂ`BbCi'�=_aÃvfhxC{a`��IjRd>� `ubCi'jRtwrmxCd�`�rRq�i�dCnm_edCihi�gB_edCn�`u_atwiqsrmg�`urmoprm{ermnm�!nUihdCi�gujR`B_ermdÄf�jRd � ikf}rmtwi²f}rUd>lB_e�=i�guj � {eim�F��_at�xC{a`ujRd>ihrmx�l�{e�m�/`ubCi _ad�`Bi�gujUf�`u_a£UijRo>oCgBr�jmfyb§tw_a{e_a`ujz`ui�l�l�rUtwih��b>jR`�jRn�jR_ed>l�`¿jRx=`urmtvjz`u_a�kjz`B_ermdªjmd>��i�t � i��C�=_edCn�_ad�`Br�o>jRgyjRtwih`BihgrmoC`B_et9_e��jR`B_ermd�oCgur�fhi��=x>gBiklh�ÅYbCi�o>gBikl�i�dU`'f}rUdU`ugB_ � x=`u_arUd¡«>gyl�`��=iklBfhgB_ � iklª`ubCi o>jRgyjRtwih`Bgu_ef�guiho>gBikl�i�dU`yjz`u_arUd¡jRd>�¡`BbCif}rUgBgui�lBoprmd>�=_edCncjmx=`BrUtvjz`B_e�hik�§`BrUo�rU{arUnm�§nmi�dCihgyjz`u_arUd�qsrmg/j�f}rmtwoprUlBi��ªfhrmtwoC{ei}�LlBb>jRopim�ÆÅYbCilB��l�`Bi�tÇx>lBi���_�l¢j'nmgyjRoCb>_ef�jR{e{a��jUlBlB_el�`Bik��jmd>� f}rUt9tvjmd>�+{�jRd>nmx>jmnmi � jmlBi��·�[��bC_efyb²f�jRd � iguihnUjmgu�Ci���jml1jwtw_a��`uxCgui � ih`��3i�ihd§qsxC{e{a�§jRxC`BrmtvjR`B_�fFjRd>�§oCx>gBi�{a��_ad�`Bi�gujUf�`u_a£Uim��¾3rmd�l�ik¶Ux>ihd�`B{e�m�_a`�fhjmd � iªx>lBi���`Br�o>gBrm`BrR`���opi§`BbCiªjmx=`BrUtvjz`B_e��jR`B_ermd5rRq¸lBo�ikf}_a«�f§nmi�rmtwi}`ugB�+fh{ejUlBlBi�lwrUgwqsrmg
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f}rUt � _edC_edCn²oCgui��=ih«>dCik�!f}{�jmlul�ikl§`Bb>jR`ª`Bb>ihtvl�i�{a£Ui�l�jRgui�jR{egBikjm�=�ÂfhrmtwoC{ei}`uih{e��jmx=`BrUtwjR`B_e�hik�rmg�xCd>l�`Bgux>f}`BxCgui��ÂgBi�oCgBikl�i�d�`ujz`u_arUd>lvrmq¸`BbCi'f}rUtwoCx=`ujR`B_ermd>jm{Fl�o>jUf}iU�E¬�l�_��=i�qsgBrUt `ubCi�t9ikl�bnmi�dCihgyjz`u_arUd � jUl�_�f[nUihdCi�gB_�f[�>jz`uj�l�`Bgux>f�`uxCgBiklY|®/�C¯@jRgui3gui�¶�xC_egBik�Fihd�j � {e_ad>n¿qsrUg©fhrmtwt�x>dC_ef�jz`u_arUdrRq'_a`Bihgyjz`u_a£Ui�d�x>t9i�gB_�f�lBfyb>ihtwi�l��¢ÅYbCi¡jRo>oC{a_�fhjR`B_ermd � i�bC_ed>�¹`BbCi!oCgui�lBihd�`Âl�`Bx>�C��_el²`BbCif}rUtwoCx=`ujR`B_ermd>jm{3twr=�=i�{Ermq¿jRd�ih{ei�f�`ugBr�l�`yjz`u_efvo>gBikf}_eoC_~`yjz`u_arUdÂ|¨E���3¯�oCgur�fhi�lulh�(��bC_�fyb+_�l�x�l�ik�_ed¢jF£zjRgu_aih`���rRqÆ`ui�fybCdC_�fhjm{>oCgur=f}iklBlBi�l@`ur¸ih{e_atw_ed>jz`ui¿o>jmg�`u_efh{aikl©qsgurmt³i}�=b>jRx�l�`´n�jml��U��rmtwi1rmqÆ`BbCi_et9oprmgB`ujmd�`3oCb��=l�_�fhjm{>oCgurmopihgB`B_ei�lEjRgui�`ubCi�i�{aikf�`ugB_�f�«>i�{e���m`ubCi�lBo>jUf}i¿fyb>jmgBnUim�m`BbCi��>rz� £mi�{ar=f}_a`��«>i�{e�·��`ubCi/o>jRgB`B_�f}{ei�fyb>jmgBnUi�l���jmd>�¢o�jRgB`B_�f}{ei�lB_a��i�lYjRd>�¢`BbCi�£mi�{ar=fh_~`u_aikl3rmq(�=_��pi�gBi�d�`��>rz�²o>b>jmlBi�l» ¨������! hÀÁ�>jR{e{·rRq©��bC_�fyb�jmgBi/dCrUdC{a_edCikjRgu{a�¢fhrmxCoC{ei����

" #�V%$'&EX[S�(·SU\]V@Q�(�)+*vQ-,[\åT�V(Q�$'.pQ@S
ÅYbCi9f}rmtwoCxC`ujz`u_arUd>jR{(ihd�£�_agurmd>t9i�d�`¿_el�j/�[gBr � {eiht9µ¥�=rm{e£�_edCn¢¨[d�£�_egBrUdCtwihd�`�`Bb�jz`FjR_etwl�jz`�`BbCigui�jR{e_e��jz`u_arUd§rRq´jvl��=l�`Bi�tºqsrUg�f}r�rUo�i�gujR`B_e£mi¸�=ikl�_enmd�jRd����=ih£Uih{ermoCtwihd�`k�>¤Á`�f�jRd � i�f}rUd>lB_e�=i�gBik�jml¿j¢l�rUg�`1rmq´l��Uih{ei}`BrUd�qsrmg1i�t � i��C�=_edCncjmoCoC{e_ef�jz`u_arUd>l1lBxCoCoC{eihtwihd�`ui�� � ��jU�C�=_a`B_ermd>jm{å��dCrR`��mi}`j°£zjR_e{ej � {eiErUg´jR{a`Bi�gBd>jR`B_e£miYtwr=�=xC{ei�l�_ed�`Bgur��Cx>f}ik� � ���3i�{a{>�Ci}«>dCik�9_ad�`Bi�g�q|jUf}ikl�» �/¨���0��21kÀÁ�U��x>fybjRd'rUo�i�d�l��=l�`Biht�_el�i�lBo�ikf}_�jR{e{a���=ihtvjmd>�=i���qsrUg¸t�xC{a`B_aµ¥�=_eluf}_eoC{e_ad�jRgu��jRo>oC{a_�fhjR`B_ermd>l���_ed���bC_�fyb��dCrz��{ei��=nUi�rRq;lBo�ikf}_�jR{e_el�`ul[_adc�C_3�Æihguihd�`[«�ih{��Cl´b>jUl�`ur � i�f}rUt � _edCik��» ¨��4���5 hÀ]��¬Â�CjR`uj¸�CgB_e£mi�djRo>oCgBr�jmfybv_�lEgBik¶Ux>_agui��wqsrUg3gui�jm{a_e�h_edCn9jF`BgyjRd�l�o>jmgBi�d�`3_edU`uihgyjmf}`B_ermd � i}`��Eihi�dc�=_��pi�gBi�dU`Ytwr=�=xC{ei�ljRd���fhrmd>lBi�¶�xCi�d�`B{e�¢`Bb>i¸x>lujRnmi/rmq©jvfhrmtwtwrmd��Cjz`yj � jUl�i/_�l¿jmd�iklBlBihd�`u_ejm{�o>jRgB`¸|lBihi�¦@_enmxCgui76k¯» 8�ihg9�21kÀÁ�F®�jR`uj:�>rz� � i}`��Eihi�dÄtwr=�=xC{ei�l�_el�gui�jm{a_e�hik�!£�_ejÂ`BbCi²�CjR`uj � jmlBi�jmd>�Äfhrmd�`Bgurm{e{aik�� �5jmdIjRoCo>{a_�fhjR`B_ermd=µ¥�=ihopihd��=ihd�`�lBrRqÏ`��YjRgui§{ej°�Uihgv`ub>jz`�f�jRd � iL_etwoC{ai�twihd�`Bik� � ��twi�jmd>l¢rmqj f}rUt9tvjmd>��{ejmdCnmx>jmnmi'�=gu_a£Uihd�x>l�i�g�_ad�`uihgBq|jmf}iU�¿ÅYbCi'_ed=qsrmgutvjz`B_ermd!lB�=l�`uiht
fhrmd>lB_el�`ul§rmqwj�CjR`uj � jmlBi[twrmdC_a`BrUg�jRd>��j�;U®�nUgujmoCbC_�fhl(o>jmfy�zjmnmim�°jRd��¸ih£Uihd�`Bx�jR{e{a�/rRqÆjm�C�C_~`u_arUd>jR{�jRoCo>{a_�fhjR`B_ermd=µlBo�ikf}_a«�f/o�r�l�`uoCgur�fhi�lul�_edCn9twr��CxC{aiklh�

< =>.�V-$:.�SmT2?
ÅYbCi�nmi�rmtwi}`ugB�9xCd>�=i�g�f}rmd�l�_��=ihgyjz`u_arUd¢f}rUd>l�_�l�`ul3rRq(j�fyb>jRdCd>ih{�sbCi�gBi¿`��3r�oC{�jRd>jmg3oC{�jz`ui�ly¯´��_a`Bb`Bx � ihµ]{e_a�UiLr �=� i�f}`ul�oC{ejUf}ik�Ijz`§�=_3�Æihguihd�`§�=_el�`ujmd>f}ikl¢qsgurmt�`ubCi�fyb>jmdCdCi�{��YjR{e{el�sbCi�gBi�f}i�dU`uihgoC{�jRdCi°¯´jm{arUdCn/`BbCi�tvjR_edcfyb>jRd>dCih{p�=_agui�f}`B_ermdLå¦@_anUxCgBi�;U¯���ÅYbCi�`ux � i}µÁ{a_e�mi�r �=� ikf�`ul[b>j°£mi¿oCgBrUdCnUljR{ermd>n1`Bb>i[`ux � iYjz�=i3��_~`ub��=_��pi�gBi�d�`©jmdCnmxC{�jRg(rmgu_ai�d�`ujz`u_arUd���`BbCiEoCgurmdCn�l·`Bb>ihtvl�i�{a£Ui�l(b>j°£mi[`Bi�i}`Bb��bC_�fyb�jmnUjm_ad�jRgui��=ih«>dCik� � �clBih£UihgyjR{po>jRgyjRtwih`Bihgyl�|lBihiF¦@_anUxCgBiA@U¯��B��jRgyjRtwih`Bihgyl3_ad>fh{ax��=i�`BbCifyb>jmdCdCih{Æ��_���`Bb;��`BbCi/oprUlB_~`u_arUd�rmq�`BbCi/r �=� i�f}`ulE��_~`ubC_ed�`ubCiFfyb>jRd>dCih{]�=jRd>�¢`BbCi/o>jmgujmt9ih`Bi�gul[qsrmg`Bb>i3`ux � iE_a`ulBih{aq��zim� n>�e�z�=_�jRtwi}`uihg©rRqC`ux � im�R{eihdCnm`Bb�rRq>oCgurmd>nUl���bCi�_anUb�`©rmq>oCgurmdCn�lh�°jRd>nm{ei � i}`��Eihi�doCgurmdCn�lh��ih`ufR�ÅYbCi�nmi�rmtwi}`ugB�+�Ci}«>dC_a`B_ermd²o>gBr=f}ik�=xCgui§_ad>fh{ax��=i�l¢lBih£UihgyjR{�jmlBopi�f�`ylh�3¦(_egyl�`k��`BbCiLnmihrUtwi}`Bgu_�flBxCg�q|jUf}iklwdCihik�+`ur � iªfhrmd>l�`Bgux>f}`Bi��5rUg¢j'nm_e£mihdI¾E¬¿®��=i�luf}gu_eo=`B_ermd5b>jmlv`Br � iª`BgyjRd>l�qsihgugBik�_edU`urLjªguiho>gBikl�i�dU`yjz`u_arUd'lBxC_a`Bik��qsrmg9nmihd>ihgyjz`B_edCnªjªfhrmtwoCx=`yjz`u_arUd>jR{3t9ikl�b;�(¤¥d�nUihdCi�gujm{å��¾E¬¿®lBxCg�q|jUf}ikl1b>j°£Ui/`Br � i�gui�fhrmd>l�`Bgux>f}`Bi��'åf}rmd��=ihd>lujz`u_arUd���fh{ar�l�_edCn¢rmq�nUjRo�lh��i}`ufm� ¯}����b>_efybLf�jRd���_adoCgu_ad�f}_eoC{aiU� � i¢fhjRgugu_aik�LrUx=`¸��_~`ub�jRg � _~`ugujmgB��b>_anUb�nUihrUt9ih`Bgu��«��=i�{a_a`�� � ��t9ikjRd>l/rmqYj§oprm_ed�`�µ��_�l�i�oCgur � i�f}`B_ermd��Y¬¿�>�=_~`u_arUd>jR{FnUihrUt9ih`Bgu_efªqsxCd>f}`B_ermd>jm{a_a`B_ei�l§jRguiLgui�¶�xC_egui��²qsrUg�nUihdCi�gujR`B_edCn�jo>jmgujmt9ih`Bgu_efv`Brmoprm{ermnU��jmd>��qsrmgw�=ih«>dC_edCn � rmxCd��CjRgu��f}rmd��=_~`u_arUd>lFqsx>{~«>{e{e_adCn'jLfhrmtwoC{ei}`ui�jRd��oCgurmopihg�oCgur � {ai�tº�=i�luf}gu_eo=`B_ermd��
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RTSVU�WYX[Z]\ G�^`_bab^dcfehgji�kmln^`_oi2epg9irq�st_f^Tq`u!g �%	 Gvcfw!w2x3lzy{c[q`lz_oi}| 	 qdc[^
q`l3i2a�s�^`_oehc4~
��g9xzgjq`_bi
q`u5cfqTlzi2y9xz�5�2gj~��!cb~
lzy�st�2i!yjq`lz_bi5cbxzlnq`lzg9~�cfi5�Aq`_oaog�q`u!gj^T�Tlnq`u7cbxn^`g{cb����gj��lz~�q`l3i2apep_m�2�2x3gj~9�
cb�!�2lnq`lz_oi!cbx�st�!i2yjq`lz_oi!cbxzlnq`l3gj~�c[^`g�cb�!��g{��q`_4sV_b^`e�q`u2g��5cf~
l3~Tst_f^�cbi �%	 G�~
l3e��!x3cfq`lz_bi

gji�kmln^`_oi2epg9irq{|

User Interface / Information System

”Intelligent” Software Layer / Control System

Multi–Site Multi–Machine Data and Network Manager

MESH

HPC OthersMPM
Graphical

WSWSWS
Cluster
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basic functionality
provided by  the
environment

already existing
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added modules
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RTSVU�W}XfZ�� G�cf^
q�_fs��!xz_ryd�m��~�q
^`�2yjq`�2^`g{��epg9~
u�q`_bw�_oxz_oaf��yj_oi!~
lz~�q`lzi!ap_fs þo��ÿ epg9~
u��2xz_ry��m~
� g{cfy�u��Tlnq`u þB�;þ y9g9xzxz~�l3i�q`u!lz~�lzx3xz�2~�q
^dcfq`lz_oi5����g9ep_oi2~�q
^dcfq`lzi!a4q`u2g�^`g9w�^`g9~
g9irqdcfq`lz_oi�_bs

cf^`�!lnq
^dc[^
�Hcfi!aoxzg9~���gjq���g9g9i�w2^`_oi2ao~Tlzi�q`�2��gF�2ln^`g9yjq`lz_bi}�5u2gj^`g Qyþ��o� |

building block in tube
direction which incre-
ments �  by 35 �

building block in tube
direction which incre-
ments �  by 90 �

�¡ 9¢r£7 [¤M¥{¦H§}¨�¥ª©[«2¬j 4� {®f¬f¥{¯ °Y¤M¯�¢r±
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