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µ�À'Õ_×+²�¶�µÖ
µXÁaØ�´R»�ÙGµ�´Rx�§BT�o�~fg�QMd+hqQfk�ORs�ORQMh�C{QfkX��s�kmSUT�hq`MQBi	QMo.kmQMoXgqy+emd+QfkmQfh_iqQfh�I3s�i	QMo{�m�gqOqkXer)=
gRiqQMSÚd+oZePQfo3S �sNb�y+d�`aOzxGS�d+e3C E:E:2�,�sNORhqQlb�kms�ÒNQMhj,Kgq��§BT�h_i�c�QMoZemQMOqQMh_i	QK2[s�}iqgqy�Q�T�gRo���s�kXeXkaT�h	}�c_T�oXd+QfkXemQfh�C5kms�b�kaT�S�S�u_T�wNQfemQMh!§ld�Q�~fgRS¨;3Qfd�oXuqd+QMy1@PDK,12�Cs�iqQfk#6K47DzÄ�,K6',Ç~Mg��gRc�QfkmhqQMORS�QMh�)
^l�gqk:C3E:E:2�,ÛoXuqkmd+`aOpe:d+SÆc�QMoXs�h_iqQ�kmQMhªi	d+QT�gqoXbNQM~MQfd�`aORhqQfemQ W sNw�gRS�Qfh�eaT�emd+sNh#� �gqk3iqQfh�0<hpe�§ld�`aw�y+Qfk<gRh_i�iqQfk<ORs�ORQ9Ë'gRT�y+dne �T�emoZ}oZeaT�hRiRT�kai�i	QMo3Ë'gRQMy+y+`Ms�iqQfoM)�C3E:E:2�,8§ldnkai�d+h�H:spsNu�Q�kaT�emd+sNhUS�dne iqQfk3^{dnkmSUT#I3s�}iqQ�Y�sNg	km`MQfkXv�gqh_i¡iqQMh�-.,961-!T�y+o1\'T�gquqemc�QMh�gqem~fQfk'§3QMdnemQfkmQMhpe7§ld+`awGQMyner)zC3E:E:2�,Qfkmy�T�gqcqe'iqd+Q:Ä Q�kX§PQMhRiqgRhqbqxR05kX§3QMdnemQfkmgRhqb�gRhRi[iqQfh�Ä Q�kXeXkmd�Qfc�iqQMo9C�kmsNb�kaT�S�S�u_T�}wGQfemoBs�ORhRQP£7QriqQ#05d+hRoX`aOqk �T�hRw�gRhqbNQMhjORd+hRoXd+`aO�emy+d+`aO�wGsNS�S�Q�km~Md+QMy+y�Q�klÄ QfkX§3QMh_i	gRhqbq)
2[dne�C E:E:2�,©oZemQMOpe{i	QMSÇY	^�;¡iRT�S�dnezhRQMc�Qfh#iqQMS�d+S>@zQMd+y�u	kms�£7QMwpe5IP�lQMhpe7§ld+`awGQMyn}emQMhzx��m�gqk<iqd+QBC�T�kaT�y+y+QMy+d+oXd�Q�kmgRhRb:�NsNh�@.QMd+y+`�OqQMhRS�QfemOqs�iqQMhtoXu�QM~Md�T�y�d+oXd+QfkXemQMh�x�@BC E:Ñ:ÑC�T�wGQ�e:QMd+hRQ�~f§PQMdnemQ�y+QMd+oZemgqhRbNoZ� �T�Oqd�b�QU;3d+cRy+d+s�emOqQMw�� �gqk:iqd+Q�C�T�kaT�y+y+QMy+d�oXd+QfkmgqhRb	xR£ZQ�em~fe�Gs�kKT�y�y+QMS��m�gqk'/'dneXemQfkX} gRh_iU�GQfkX§PT�hRi	emQMh�2[QfemORs�i	QMh�~Mg	kKÄ<QfkX�m�gRbNgqhRb	)



$ %'&
�������	�
��������
�����������������������	���	�����! #"�� Ü

-zdnemQfkaT�emgqkrV,Ky+y+QMhzx_/�)qQfeKT�y�)+x
]����N��V
@PORQ#IPT�`femgRo'I3s�iqQ�V�,>C�kmsNcqy+QMSÝY	s�y���d+hRb�0<h���dnkmsNhRS�Qfh�e��s�k9emORQ#/Kkmd�i�x_ÞP¾X·rÁaµmµmº�»�´�³�Â�·Zß1¶�ØRµ1à »�¾�Âm¶5Ó1áP¾a»�º�±ªµmµ�¶�»�´�³�â.Þl·rãf´�²�´qâ ä	åNåGå,Pemy�T�oMx	Y
)GQfePT�y�)�x�*MLNLN��VqC3E:E:2�,#Vp,�Oqd�b�OUu�QfkX��s�kmSUT�hR`fQKi	d+oZeXkmd�cqgqemQri�oXd+S�gRy�T�emd+sNhQMh���dnkmsNhqS�QMhpe1��s�k�oX`fd�Qfh�emdn�R`UT�uRuqy+d�`MT�emd+sNhqoMx�d+h¤ÞP¾X·rÁaµmµmº�»�´�³�Âj·Zß�æRç�Õqµ�¾�è<·�À'ÕRçq¸¶�»�´p³jéGê^qkXv��	QMy+y�x ;K)<Qfe�T�y�)+xB]��N�N��VP^{y�T�oXOzV3T�h¥,'iRT�uqemd+�GQ�2[QMoXO8\9vRi�kms�i	v	h_T�S�d+`Mo�I3s�i	Q��s�k�2[s�iqQMy+d+hRb®,KoZeXkms�uROpv	oXd+`rT�y @PORQfkmS�s�h�gR`My+QrT�k�^{y�T�oXORQMoMx�d+hÇÖzØqµ�ë'Âm¶�¾X·�ÕqØp½�Âfìí ì.æRç�ÕGÕ_×�ì�xzî�ï�î_x
]���(\'QMhqoXO_TM§:xR�>) W )+x�*rLNL��	VzE'�GQ�kXemgqkmQNVq,Kh�E'c	£7QM`feX}7EKkmd+QMhpemQri�Y�v	oZemQMS���s�k1Y	s�y���d+hRbC W 05oBd�h�2[s��	d+hqb�/'QMs�S�QfeXkmd+QMoBsNh[E'�GQfkmy�T�uquRd+hRb�/Kkmd�iqoMx	d+h�æR»+Ô�¶�Ø�ða´q¶�µ�¾�´_²�¶�»�·N¸´_²N× è<·�´Mßrµ�¾mµ�´_Áaµ�·�´�ñ'ç	À�µ�¾�»�Áa²�× è<·�À�òfç	Âm¶�»�·�´Râ�ñtµ�óÇô3¾f×�µX²�´qÂH:y�T�Oqkrx	\t) \t)+x�\'QMhqhRd+hRb	x	@POz)q¬H:y+Qfvpxp�Ç)+x
*rL�LNL�V�E'hUemORQK,K~Md+S�gqemO_T�y
Y�eXkmgq`femgqkmQs��<@PORQfkmSUT�y.I3s�h��GQM`femd+sNh[d�h�I3d+km`fgRS�oZemQMy+y�T�k W d+oXw�o'ë1Âm¶�¾X·aÕqØ�½�ÂMì í ì�xRõ�îpö.x_(G]N�H:y+Qfvpx
�Ç)+x<*MLN��L	V{DKTNi	d�T�emd+sNh�\Kvqi	kms�i�vqhRT�S�d+`MoKs��PemOqQ�;3sNgqh_iqT�kXv®-.TMvpQ�k#4�V�6'g	}S�Qfkmd+`rT�y{2[Q�emORs�iqo'ë'Âm¶�¾X·�´�ìP÷�ë1Âm¶�¾Z·�ÕqØ�½�Âfì�x�ø_ø_ø
x.*M�	*6105D1YqIKV�I3OqsNS�c�sqx�ùpúGúNû5üZýGýpþ�ÿNÿ�þ��������	�
���������ý��	������ý���ù����
�
�pý6's�kmSUT�hzx�2�)�-<)+x�]����N�	V�4�h�eXkms�i	gR`Md+hqb9=
QMgqoa2�ClV�,¤(�i�C�T�kaT�y+y+QMy�xG2[gqynemd�uqOpvqoXd+`Mo�I3s�}i	Q#��s�k1,KoZeXkmsNuqOpvqoXd+`rT�y{^{y+gRd�i W v	hRT�S�d+`MoMxqd�h�ë'Âm¶�¾X·�Õ	Ø�½�Âm»�Ám²N×zÞB×+²�ÂmÀ�²�Â��Bè<·rºpµ�Âmâ±�·rºGµf× Âaâ3²�´_º¡ôlòfÂfµ�¾���²�¶�»�·�´qÂmâ<±ªµXÔ�»�Ám·�è�»�¶�½Y�ems�hRQNxqFq) 2�)+x_6Ks�kmSUT�h�xR2�) -5)+x.*rL�LG]�T	V
=
05?:Y�}7] W Vq,JkaTNi	d�T�emd+sNh�SUT�bNhqQfemsNOpvqi	kms�}i�vqhRT�S�d+`Mo9`Ms�iqQ:��s�k#T�oZeXkmsNuROpv	oXd+`rT�y��_sr§lo'd+h�e7§3s�oXuRT�`MQ�iqd+S�QMhqoXd+sNhRoM)R4P}B@POqQOpvqi	kms�i�vqhRT�S�d+`1T�y+bNs�kmdnemOqS�oKT�h_iUemQMoZemoM)�ë'Âm¶�¾X·�ÕqØp½�Âfì í ì{æRç�ÕGÕ_×�ì�� �zx_�N��(Y�ems�hRQNxNFq) 2�)+xG6's�kmSUT�h�xG2�) -5)�xq*rL�LG]�c�V�=
0<?1Y�}7] W VN,¦D'T�iqd�T�emd+s�hU2�T�b�hRQfems�O�vqi�kms�}i�vqhRT�S�d+`Mo�I3s�iqQ���s�k�,KoZeXkmsNuqOpvqoXd+`rT�yP^{y+sr§lo�d+h¤@3§3sªY�u_T�`MQ W d+S�QMhRoXd+s�hRoM){4X4a)@POqQ�2�T�b�hRQfems�OpvRi�kms�i	v	h_T�S�d+`�,9y+bNs�kmdnemOqS�o:T�hRi®@zQMoZemotë'Âa¶�¾Z·�ÕqØ�½�Âfì í ì<æRç�ÕGÕ�×�ì
� ��x
��L�*=
d+QMb�y+Qfkrx_?t)�x_]����N��V_ùpúGúNû5üZýGý	!�!�!"�#��$�û��%pÿpý������	&Gûqþ�ý	'�(�)	ý*��&	�Rÿ���$������+�qù�%�ýþ��	,Gú�!
���Gÿpý	��$	�����	�
�Gý*��$	�����*�
����ùpú-�.�=
d+QMb�y+Qfkrx5?�){¬°È s�kmwGQ�x{\�)+xP*MLNLN��V<,�6'QfoZemQri!/Kkmd�i©DKQf�RhRQMS�Qfh�et@zQM`�OqhRd�ÌpgRQ���s�k2�T�bNhRQ�emsNOpvqi	kms�i	v	hRT�S�d+`rT�yz^{y+sr§lo�è<·�ÀKÕ�ì
Þ3Øp½�ÂfìPè<·�À�À�ì
î��zîRx
���

(	) ]�) ( ^Rs�kXemoX`aOqkmdneXelgRhRi[0�kmbNQMcqhRd+oXoXQ
W gqkm`aOtQMd+hRQPb�k �gRh_i	y+d�`aORQP0<d+h_T�kmc�QMdnemgRhqb'c�QMd	bNy+QMd+`aOR~MQMdnemd+bNQ�k3D9QMoZeXkmgRwpemg	kmd�Q�kmgRhRbKiqQ�k0<hpe�§ld�`aw�y+Qfkaiqs�w	gqS�QMhpeaT�emd+sNh8iqQMojC E:E:2�,ÃC5kms�b�kaT�S�S�u_T�wNQfemoUd�oZejH:sNS�u�Q�emQMhR~bNQMoX`aO_T�|
QMh�§3s�kai	QMhzx
§PQfy�`aORQ�QMo:QfkmS �sNb�y+d�`aOpe:oXsr§Ps�ORy C3E:E:2�,ÎT�y+otT�gq`�O�iRT�kaT�gq�c_T�oXd�Q�kmQMh_i	Q#C5kms�b�kaT�S�S�uRT�wGQ�emQ'Q�/�~fd�Qfh�el~fg[~Mg�QMhpe7§ld+`awGQMy+h�T�y�o9T�gR`aO[~Mg�§BT�kXemQfhz)=
g	k 0<��T�y+gRd+QfkmgqhRb1�NsNh�C E:E:2�,¥gqh_i�@zQMd+y�QfhUiqQMo<( W }Z2[D9\ W C5kms�b�kaT�S�S�uRT�wGQ�emo§lgqkai	Q:~MgRhz�T�`aORoZe9QMd+hRQ#@.QfoZemgRS�bNQfcRgRhqb�b�QMoX`�ORT�|
QMh�x_d+h�i	Qfk9�GQfkmoX`aORd+QriqQfhRQ:h�gRS�Qf}kmd+oX`�OqQKÄ<QfkX��T�OqkmQMh�T�gq��oZeaT�hRiRT�kai	d+oXd�Q�kXemQ'QMd+h_i	d+S�QMhRoXd+sNhRT�y+Q1@zQMoZemuqkms�cRy+QMS�QB§ld+Q1iRT�o,'i	�GQMwpemd+sNhRoXu	kmsNcqy�QfS��GsNhtY�O	g�xMi	d+QPY�ORsp`aw�emgqc�Qf}�C5kms�cRy+QMS�Q{�NsNhtY	s�i
xr-zT��
xM�©sps�i�}§BT�kai[gRhRi�I3sNy+QMy+y�T�gRhRijT�h_iqQ�kmQ#@.QMoZemuqkms�cRy+QMS�Q���@zs�kmsqxz*rL�LNLG�lT�hq~Mgp§PQMhRiqQMh�)



0
�������	�
��������
�����������������������	���	�����! #"�� $ %'&

TG� W d+Q#C�T�kaT�y+y�Qfy�d+oXd+QfkmgqhRb
W d+Q©Ë'gRT�y+dne��T�e¡i	Qfk�C�T�kaT�y+y+QMy+d+oXd�Q�kmgRhRb8S�d+eXemQfy�o[C3E:E:2�,Agqh_i�2�C54�§lg	kaiqQ�T�gq�iqQMSÍd+SÍ\'T�gRoB�Ns�kmO_T�h_i	QMhRQMh�Yq^�;�2�C<C�I3y+gRoZemQfk21�µ�Õ_×�µ�¾BgRhRiji	QMSÝ2�C C8I3y+gq}oZemQfk Þ Øq·�µ�´R»�ÔBi	Qfk5,Kc	emQMd+y+gRhRb1I3sNS�uqgqeaT�emd+s�h_T�y	C5OpvqoXd+`Mo�gqhpemQfkmoXgR`aOper) W Qfk5H:QMuqy+QfkX}I3y+gRoZemQfk�c�QMoZemQMOpe�T�gRo�LN�ªu�Q�kj2jv	kmd+hqQfe��GQfkmcRgqh_i	QMhRQMh¥=_§PQMd+u	kmsN~MQMoXoXs�kXkmQM`aORhRQ�kmhS�dneP�N���G2[\K~1C{QMhpemd+gRSÚ4X4X4�C�kmsN~fQMoXoXs�kmQMhjgRhRiK£ZQf§3QMd+y+o1*�/1;!\1T�gquqemoXu�QMd+`aORQfkK��oXd+Qf}ORQK@.QMd+y+uqkms�£ZQMwpe9IP�N��) W QfkPC<OqspQMhRdn��}7I3y+gRoZemQfk3c�QMoZemQMOpePT�gRo9*r�#u�Qfk W gRT�yn}m*r���G2�;3dne�GQfkmcqgRh_i	QMhRQfh©=_§PQMd+u	kmsN~MQMoXoXs�kXkmQM`aORhRQ�kmh¦S�dneU*N) �G/'\'~�,PemORy+sNh!2�C>C5kms�~MQMoXoXs�kmQfhgRhRil£7Qf§PQMd+y+o3]N/1;©\1T�gRu	emoXu�QMd+`�OqQfkr)�;3QMd�iqQ9I3y+gRoZemQ�k3T�kmc�QMdnemQMh�S�dne5i	Qfk YRI3s�kmQ92�C<4H:sNS�S�gRhRd+w�T�emd+sNhqoXcRd+cRy+d+s�emOqQMw�)^9�gqkPiqd+Q'C{Q�kX��s�kmSUT�hR`MQfS�QMoXoXgRhqbNQMh�§3QfkaiqQMh�i	d�Q9�Gs�y�y+oZe��T�h_iqd+b�QMh[05gRy+Qfkmb�y+QMd+`�O�gRhqbNQMhS�dne{i	Qfk5=�gRoZeaT�h_iqoXb�y+QMd+`�O�gRhqblQMd+hRQMozd�i	QrT�y+QMh�/1T�oXQfo.� �g	k�iRT�o{C�kmsNcqy�QfSQMd+hqQfk<Y	QMiqs��p}05�	uqy�s�oXd+sNhª��@zs�kmsqx
*MLNLNLN�Pd�hji	kmQfd�i	d+S�QMhRoXd+sNhRT�y+QMh�wNT�kXemQMoXd+oX`�OqQMh�H:sps�kaiqd+hRT�emQMh[T�gq�QMd+hRQfk�gRhpemQfkmoX`aORd+Qri	y�d+`aORQMh!,9hR~rT�ORy �GsNh©H:hqs�emQMh¤b�QMy �sNoZer)<05d+hRQ[Y	Qri	s��p}�0��quqy+sNoXd+sNhc�QMoZemQMOpe d�h�i	Qfk3~fQMdnemy�d+`aORQMh�05hpe7§ld+`�w�y+gRhqb:QMd+hRQfk3y+sNw�T�y+QMh�0<hqQfkmbNd+Qri	QMu�sNhqd+QfkmgRhqb�i	d+QQMd+hRQ�oXuqO �T�kmd+oX`aOªoZv	S�S�QfeXkmd+oX`aORQ�Y�`�Oqsp`�wp§3QMy+y�Q�~fgqkt^Rs�y�b�Q�O_T�erxz§ld+Q�oXd+Q�d+h©,KcqcRd+yn}iqgqhRbj*1~Mg�oXQMOqQMh[d+oZer)

,9cRcRd+y�iqgqhRb�*NV'( W Y	Qri	s���05�	uRy+s�oXd�s�hz)KÄ s�y+gRS�QMhRiRT�kmoZemQfy�y+gqhRb¥iqQfkW d+`aOpemQM�GQfkXemQMd+y+gRhqb#gRh_i�C�kms�£ZQMwpemd+sNh�QMd+hRQMoBY	`aORhRdneXemo3iqgqkm`aOUiqd+Q12[d+eX}emQMy+QMc�QfhRQN)
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=�§3QMdGgqh�emQ�kmoX`�Oqd�QMiqy+d+`�OqQ32[QfoXoZkmQMd+ORQMh#~Mg	k{C{QfkX��s�kmSUT�hR`MQMQ�kmS�d+eXemy+gqhRbP§lgqkai	QMh#iqg	km`�O	}bNQf�m�gRO	kXerV
d�� W d+Q�QfkmoZemQU2[QfoXoZkmQMd+ORQ�QfkmS�dneXemQMyne#i	d�QtkmQMy�T�emd+�GQ�-zT�g	��~MQMdnetQMd+hRQ�ktY	d+S�gqy�T�emd+sNh®c�QMdwGsNhqoZeaT�hpemQfk�465
7+8.9;:f}�C5kms�cRy+QMS�b�k��s�ÒGQ<gRhpemQfk.05kmOz�sNO�gRhqb9iqQfk.H:hRs�emQfhR~rT�ORy�) W d+Q3Y	dn}S�gqy�T�emd+sNhRoXb�k��s�ÒNQ<kmd+`aO�emQ�e.oXd+`aOtOqd+Qfkmc�QMdNhRT�`aO#iqQfk.T�g	��QMd+hRQMSJH:hRs�emQMh1~Mg	k.Ä<QfkX�m�gRbNgqhRboZemQMORQfh_iqQfhªY�u�QMd+`�OqQfkmw�T�u_T�~Mdne �T�er)
^ �g	k:i	QMh®C<OqspQMhRdn��}7I3y�gqoZemQfk:Qfkmb�d+cqe1oXd+`aO�Oqd+Qfkmc�QMdQMd+hRQ9/Kk��s�ÒGQB�Gs�h�]N]���<9/'dneXemQfkm~MQMy+y+QMh�xN�m�g	k<iqQMh�H:QMuRy+Qfk I3y+gqoZemQfkl*r�N��<G) W T�o�sNu	emd�SUT�}y+Q'Ä<QfkmO_T�y+emQfh�c�QMd
iqd+QMoXQMSÊ@.QMoZePd�oZe3QMd+hRQ9kmQMy�T�emd+�GQK-.T�g	��~MQfd+erxqi	d�QKT�hpemd+uqkms�u�s�kXemd+sNhRT�y~Mgqk3H:hRs�emQMhR~rT�ORy_oXd+hqw�er)N47h�,KcqcRd+y�iqgqhRb#]:oXd+h_i��m�g	kBi	d�QKT�hqbNQMb�QMc�QMhqQMhjH:s�hq�RbNgqkaT�}emd+sNhRQfh�iqd+Q1kmQMy�T�emd+�GQfh�-.T�gq��~fQMdnemQMh�bNQfbNQMh �gRc�QfkKiqQ�klH:hRs�emQfhR~rT�ORyzT�gq��bNQfeXkaT�bNQMh�)

0.001

0.01

0.1

1

1 10 100

R
el

at
iv

e 
Ze

it

Zahl der Prozessoren

Kepler 1603

Phoenix 2243

Ideal

=?> > @BADC�E�F GIH�J*K�L�MONQP�MSRUT�F�V+L�>.L+@�W�P�F X#Y�T	F�YSLZM�[\L�XST�R]YS^
MSP�>�ADL�R_G�M*`P�a�L�b

@B@Qc_d2@BL;e�fgL+@hYSLjikL�XOX#MSL+@Bl LmL�MSR_@hYOYSL+AhYnC�@BLoMSL+ADT	YS@Bp�LrqsT	E�NQe+L+@hYkL�@DF�L�Mkt
@BRuE�ADT	YS@BP�F
>.L+@�W�P�F X#Y�T	F�YSLZMgvxw
y{zD|^
MSP�>�ADL�R_G�M*`P�a�L]}~C�b l�b�W�P�F X#Y�T	F�YSL�Mx=IMS>.L+@hYg^
MSP���F P	YSL+F.c�E F
|
YSL�M_��MSl `P�l�E F GmC
L�M���F�P�YSL+F�e-T�l�A�b�d2@BLot�@BRuE ADT*YS@DP�F XOG	M `P�a�L6f `T�V�l X#YuXOP�R_@hY�AB@BF L-T*M
R_@hYUC�L�M_=�F e+T�l A?C
L�M_��F P	YSL+F�b"d2@BLkK�MSP�> ABL+R_G�M*`P	a�LoNS`E�MUL+@BF L�F���F�P�YSL+F�fIE�M�C
L
N `E
M�C�L+Fr��L+^ ABL�M]�gABE�X#YSL�M�T�E
N���H	�uN{L+X#YSG�L+XOL�YSe�Y-��N `E
M�C�L+FjK"l�P�L+F @h���gABE X#YSLZM�fIE
MO|
C�L+FnF L+>.L�F;��H � T	E V�lkF�P�VZl;�	� � E F Cr�-H�� � G�L�f�`T�l�ABY-��E R�C
@DL�=?> l�`T�F G�@BG�W�L+@hY�C�LZM
K�L�MON{P	MSRUT�F�V+L]p�P�R��"L�MSl `T	ABYSF�@BX�p�P�Fo�?L+VZl�L+F�|�e+Eo��P�R_RuE�F @BW�T*YS@BP�F XST	E�N�f�T�F Cke+E
C�L+R_P�F X#YOMS@BL�MSL+F�b���Fr=�>�> @BADC�E�F Gn�6@BX#Y�F L�>.L+FrC�L+FmMSL+ADT	YS@Bp�L+F�qsT	E�NQe+L+@hYSL+F�N `E�M�C
@BL
T�F�G�L+G�L+>.L+F L�F���P�F�� G�E
M�T	YS@BP�F�L+F�T�E�VZl�C�T�X�P�^
YS@DRUT	ABL6�"L�MSl T�AhYSL+F���L+@BF LUp�P�F�C�LZM
��P�F�YSL+F�e-T�l�A�E�F�T�>�l `T	F G�@BG�L�qsT�E
N{e+L�@BY-��T�E
N{G�LZYOM�T�G�L�F�b



�
�������	�
��������
�����������������������	���	�����! #"�� $ %'&

0

2

4

6

8

10

12

1 10 100

R
el

at
iv

e 
Ze

it

Zahl der Prozessoren

Kepler 323*n
Phoenix 323*n
Phoenix 643*n

Phoenix 1283*n
Ideal
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±ªµXÁaØq²�´R»�ÁfÂH:y+Qfvpxq�>)�x�]����N(	V W vqhRT�S�d+`rT�y.05�GsNy+g	emd�s�h�s�� C5y�T�hRQ�emoKd+h W d+oXw�oMx�C�kmsp`N)_47,B?ÚI3sNyn}y+s�Ìpgz)
*r��L	x	61T�h�£7d�hqb�]��N�G]px
ë'Âm¶�¾X·�Õ	Ø�½�»�Áa²�×3Ö{»�ºpµ�Â5emstc�Q'uqgRcRy+d+oXORQMi�d+h!è µf×�µ�Âa¶�»�²N×±ªµXÁaØq²�´R»�ÁfÂY�emQMd+hRT�`awGQfkrxpF	x W gqeXkmQ�vpxp,t)+xp/U�gRhpemORQfkrxNDt)+xNH:y�Q�vpxN�Ç)+x	/'gqd�y+y+s�emQMT�gzxqYper)+xp\'QMhqhRd+hRb	x@PO�)�V W QfemQf`femd+hRb�oZeXkmQrT�S�QfkmoBd+h�/:/Û@{T�g[§ldnemOjemORQ'Ä1-	@P4 }5uqkmQMiqd+`femd+sNhqo9cRT�oXQris�h�`MsNS�cRd+hRQri¦OpvRi�kms�i	v	h_T�S�d+`rT�y9T�hRi¥kaTNi	d�T�emd+�GQ�eXkaT�hqoZ��QfkjS�s�iqQMy+oMx í Ó3ñ9ë9±æ�µ�Õ�ì�ä�åGå�äGâ{Þ9·�¾�¶�·U¸<Þ9·�¾�¶�çN³G²N×
(	) � YRE'6:Y	@P4X/10¦,KH#@P4�Ä'4Z@ �,K@B0<6
(	) ��)+* @.QMd+y+h_T�OqS�Q:T�h[H:sNhq��QfkmQMhq~MQMh
/U�gRhpemORQ�krxqD#)+V

ÇÉÈ Y	`aORhRQfy�y+Qj- �s�oXQfk��Gs�h¤b�kms�ÒGQMh¥/'y+QMd+`�Oqh�gRhRb�oXoZv	oZemQMS�QMhR«���47Dl}7@zgqems�kmd+gqS�x�	)	�j�p)�2 �T�km~�]��N�N]�x�Y�emgqeXembNT�kXer)
H:y�T�Oqkrxq\�)+V

Ç Ä<s�kXeXkaT�bqxR03/:Y�x_,9uqkmd+y{]��N��*Nx_6Kd+~M~rT	)
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Ç C{s�oZemQfkrx
/'D9I�EKkmd+bNd+hqoKs��<Y	s�y�T�k'Y�v	oZemQMS�oMxqFNgRy+d{]��N��*Nx_;3sNoZems�hz)
Ç C{s�oZemQfkrx�FG0561,'2�x�Y�QMuqemQfS�c�Qfk9]��N��*Nx
2 �gqhR`aORQMh�)
ÇÉÈ Y	`aORhRQfy�y+Qj- �s�oXQfk��Gs�h¤b�kms�ÒGQMh¥/'y+QMd+`�Oqh�gRhRb�oXoZv	oZemQMS�QMhR«���47Dl}7@zgqems�kmd+gqS�x�	)	�j�p)�2ª�T�km~�]��N�N]�x�Y�emgqeXembNT�kXer)

H:y+Qfvpx��Ç)+V
Ç Ä<s�kXeXkaT�b È 2[s�iqQMy+y+d+hRb8C<y�T�hqQfemo�d+h W d+oXw�oX«qxl?'H#,K^�^3xlY�QMuqemQMS�c�Qfk�]��N��*Nx-�QMd+`MQMoZemQfkr)
Ç EKkmbNT�hRd+omT�emd�s�hUQMd+hRQMo32[d+hRdn}��©s�kmw�oXOqsNuRoMxGFG0561,12°]��N�	*�xqY	QMu	emQMS�c�Q�k ]��N��*Nx2 �gqhR`aORQMh�)
Ç Ä<s�kXeXkaT�b È 0<�NsNy+gqemd+sNh¡s��PC�kms�ems�uRy�T�hqQfemo1d+h W d+oXw�oX«qx W -�D>�©s�kmw	oXOqsNu¡C5y�T�}hqQfemQMh�cRd+y�iqgqhRbqxq^RQfcqkmg_T�kK]����G]�x�;3Qfkmy+d+hz)

H:sNc	kaT�oMx W )�V
ÇÉÈ Y	`aORhRQfy�y+Qj- �s�oXQfk��Gs�h¤b�kms�ÒGQMh¥/'y+QMd+`�Oqh�gRhRb�oXoZv	oZemQMS�QMhR«���47Dl}7@zgqems�kmd+gqS�x�	)	�j�p)�2ª�T�km~�]��N�N]�x�Y�emgqeXembNT�kXer)

C{QMdnem~Nx�F	)�V
Ç FNs�d+h�e<05gqkms�u�QrT�h�T�hRi�61T�emd+sNh_T�yR,9oZeXkmsNhqsNS�d+`rT�yq2[QMQ�emd�hqb1s��RemORQP05gqkms�u�QrT�h,9oZeXkmsNhRs�S�d+`rT�y.Y	sp`Md+Qfe�vpxRY	QMu	emQMS�c�Qfkl]��N��*Nx�2¤�gqhR`aORQMh�)

Y	`aO.�T���Qfkrx_IK)+V
Ç FG0561,'2�xBY�QMuqemQfS�c�Qfk�]��N��*Nxl2¤�gqhR`aORQMh�) W -zD°�©s�kmw	oXOqsNu8C<y�T�hqQfemQMh�cRd+yn}i	gRhRb	xq^RQMcqkmgRT�kK]��N�G]px
;3Qfkmy+d+hz)

(	) ��) ] ^Rs�kmoX`aO�gRhRb�oZ}<gRh_ij,9kmc�QMdnemomT�gq��Qfh�emORT�ynemQ
H:y�T�Oqkrxq\�)+V

Ç /1T�oZeaT�gq��QMhpemO_T�y+e9d+h¡Y	T�hpeaT�I kmgq~Nx_6Ks��NQMS�c�Qfkl]��N��*N)
Ç /1T�oZeaT�gq��QMhpemO_T�y+e9d+h¡Y	T�hpeaT�I kmgq~Nx�,9uqkmd+yz]��N�N]�)
Ç /1T�oZeaT�gq��QMhpemO_T�y+e9d+h¡Y	T�hpeaT�I kmgq~Nx
Y�QMuqemQMS�c�Qfk9]��N�G]p)

H:y+Qfvpx��Ç)+V
Ç Y	^�; }�Ä s�kmc�QfkmQMdnemgRhqbNoXbNQfoXuqk��T�`aO�d+h�F�QMh_T�x
2�T�d{]����	*N)
Ç Y	^�; }�Ä s�kmc�QfkmQMdnemgRhqbNoXbNQfoXuqk��T�`aO�d+h�; sNhRh�x_F�gRhRd.]����	*�)
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Ç Y�d+em~fgRhRb�D'T�e W QMg	emoX`�OqQfkKY�emQfkmhp§PT�kXemQMh�x�/1T�km`�Oqd�hqbqxR6's��GQMS�c�Qfk9]����	*�)
Ç Ä<s�kmc�QfkmQfd+emgqhRbªYq^�;�@�kaT�hRoZkmQfbNd+s¦/KkaTr�	dneaT�emd�s�hRoZ§3QMy+y�QfhzxBF�QMh_T�x36Ks��NQMS�c�Qfk]��N�	*�)
Ç Y�d+em~fgRhRb�2�C<47,txR@zkaT�hqoZkmQMbNd+s�}7C5y�T�h�gRhqbqxR\'QMd�iqQfy�c�Q�kmbqx�FNT�h�g_T�k1]��N�N]�)
Ç Y�d+em~fgRhRb�@zkaT�hqoZkmQMbNd+s�/KkaTr��dneaT�emd+sNhqoZ§PQMy+y+QMhzx�F�QMh_T�x_^RQfcqkmg_T�kK]����G]�)
Ç Y�d+em~fgRhRb�D'T�e W QMg	emoX`�OqQfkKY�emQfkmhp§PT�kXemQMh�xR\KQMd�iqQMy+c�Qfkmb	x�,Ku	kmd+y.]��N�N]�)
Ç Ä<s�kmc�QMoXu	kmQM`aO	gqhRb W ^{/K}�;3QfbNQMO�gRhqbqxRFNQMhRT	x�,9gRb�gRoZeK]����G]p)

C{QMdnem~Nx�F	)�V
Ç Y�4XYRY	,tx�47hpemQfkmhRT�emd+sNhRT�yPY	`aORspsNy<��s�k�,'i	�NT�hR`MQMi©Y�emgRiqd+QMoMx{@zkmd+QMoZerx5^RQMc	kmg_T�k]��N�G]p)

(	) ��) ( / �T�oZemQ#iqQfoK@zQMd+y�u	kms�£7QMwpemQMo
]����	*

Ç W � ,9hRbNQfy�s	x3/�)�V<?KhRd+�GQfkmoXdne �T�e�FNQMh_T�x ,KoZeXkmsNuqOpvqoXd+w�T�y+d+oX`�OqQMo�4�hRoZemdnemgqerx<���q)5}�N��)R,Kuqkmd+y.]����	*Nx_,9kmc�QMdnemoXc�QMoXgq`�O�)
Ç W � ,9hRbNQfy�s	x3/�)�V<?KhRd+�GQfkmoXdne��T�e�FNQMh_T�x ,KoZeXkmsNuqOpvqoXd+w�T�y+d+oX`�OqQMo�4�hRoZemdnemgqerx<�N��)5}*M�	)q6's��GQMS�c�Qfk9]����	*�x
,9kmc�QMdnemoXc�QMoXgq`�O�)
Ç ;3s�i	QMhROqQMd+S�QfkrxqC{)�V	?KhRd+�GQfkmoXdne7vUs��<IPT�y+dn��s�kmhRd�T	xzY	T�hpeaT�I kmgR~Nx�*��p)q}l*r��) W Qf}~MQfS�c�Qfk9]��N��*Nx�Ä<s�kXeXkaT�b È E'h[C<y�T�hqQfe'^Rs�kmSUT�emd�s�hR«	)
Ç IPT�kmS�sNh_T�xz,t)+V�?'hRd+�GQ�kmoXd+e�ÊQ�-zsNgqd+oZ}7C�T�oZemQMgqkrx{Y�eXkaT�oXc�sNg	kmbqx<*�]�){2ª�T�km~�}:*f�q)2�T�d{]��N�	*�x
^Rs�kmoX`�O�gRhqbNomT�gq��Qfh�emORT�yner)
Ç FGT�hRw�T	x
@')+Vz2�T��	}�C5y�T�hR`awp}�47hRoZemdnemg	eK� �gqk:,9oZeXkmsNhqsNS�d+QNx�/1T�km`�Oqd�hqbqx����	)�}B�N��)W Qf~MQMS�c�Q�k{]��N��*Nx�Ä<s�kXeXkaT�b È Y	gqu�QfkmhRs��GQ50��	uRy+sNoXd+sNhqQMh#SUT�oXoXQMh	kmQMd+`�OqQfk{Y�emQfkX}hqQM«q)
Ç H1kms�gRu_T�x_C{)+Vq?'hRd+�GQ�kmoXd+e �T�e9H:d�Qfy�xR47hqoZemd+emg	eB� �g	k',9oZeXkmsNuqO�v	oXd+w�xq�	*N)q}P���q)_FNgRy+d]��N�	*�x_Ä<s�kXeXkaT�bq)
Ç -�QfkXvpxG@')+V W gRcqy�d+h�4�hRoZemdnemgqemQ ��s�k3,'i	�NT�hR`MQMi�Y�emgRiqd+QMoMxG]���)�,Ku	kmd�yR]����	*�xpÄ s�kX}eXkaT�b È 6KQf§>2[\ W 2[s�i	QMy+o'T�oK4�hRuRg	eP��s�k96'gRS�Q�kmd�`MT�y.Y	d+S�gqy�T�emd+sNhRoX«	)

]����G]
Ç ^RQfh_i	erxRIK)+V�?KhRd+�GQfkmoXdne �T�eKC{s�emomiRT�S�x�*r��)
FNgqhRd.]��N�N]�x
Ä<s�kXeXkaT�b È ^Rs�kmSUT�emd+sNhs��5,KoZeXkms�uROpv	oXd�w�T�y�FNQ�emoX«q)
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Ç H:y+d+hRb�QMh�c�QfkmbqxBIK)�V3?'hqd��NQfkmoXdne��T�e��Ê�gqkm~Mcqgqkmb	xK*r��)BFNT�h�g_T�k�]��N�G]pxBÄ<s�kXeXkaT�b
È 2�T�emORQfSUT�emd+`rT�y�S�s�iqQfy�y+d+hRb�T�hRi�h�gRS�Q�kmd�`MT�y
oXd+S�gRy�T�emd�s�h[s���T�oZeXkms�uROpv	oXd+`rT�y£7QfemoX«q)

Ç 2[gqhR~NxrIK) } W )+Vr?KhRd+�GQfkmoXdne �T�e�YpemgqeXembGT�kXerx�]��	)�^RQfcqkmg_T�k�]��N�N]�x�Ä<s�kXeXkaT�b È Y	Oqsp`�wp}IPT�uqemgqkmd+hqb�}72[QfemORs�i	QMh[d+h�i	Qfk'Y�eXk��s�S�gRhqbNoXS�QM`aO_T�hRd+w�«q)
Ç C���QMdn|
Qfkrx<\t)�V I3s�kmhRQMy+y9?'hqd��NQfkmoXdne7vpxP*r��)<6's��GQMS�c�Qfk�]��N�N]�x Ä s�kXeXkaT�b È @POqQd+hRdnemd�T�yz�NT�y+gRQ1u	kmsNcRy+QMSÍd+hjh	gqS�Qfkmd+`rT�y
kmQMy�T�emd+��dne7v	«q)
Ç Y�uRd+h_i	QMy�i	kmQMOqQfkrxpY�)+VG-zT�h_i	QMoXoZemQfkmhp§BT�kXemQl\'QMd�iqQfy�c�Q�kmbqx_*ML	)G6Ks��GQMS�c�Q�k ]��N�N]�xÄ<s�kXeXkaT�b È D9QMy�T�emd+��d+oZemd+oX`�OqQ:\Kvqi	kms�i�vqhRT�S�d+w�S�dne W d�oXwNsNhpemd+h	gqd+Qfkmy+d�`aORQ�kK/1T�}y+Qfkmw�d+h�2[QfemOqs�iqQM«	)

(	) ��) � =
gqomT�S�S�QMhRT�kmc�QMdneBS�dne9T�hRiqQfkmQfh�/KkmgRuqu�QMh
=
gqomT�S�S�QMhRT�kmc�QMdneBd+hqhRQfkmORT�y+c�iqQfo'Y	^�;
=
gqomT�S�S�QMhRT�kmc�QMdneBS�dne9i	QMh�@.Qfd�y+u	kms�£7QMwpemQMhIP����E'c	£7QMwpems�kmd+QMhpemd+QfkXemQ#C�T�kaT�y+y�Qfy�d+oXd+QfkmgqhRbp��xIP����=
Qfd+emd+hpemQMb�kaT�emd+sNhqoX�GQfkX��T�OqkmQMh_��xIK*r����Y�S�sps�emORQMijC�T�kXemd�`fy�Q#\9vRi�kms�i	v	h_T�S�d+`Moa��xIK*��[� W d+Qt2[QfemOqs�iqQ#i	Qfk9^{d+hRdnemQMh¡2�T�oXoXQMh��PgRhRiW �j��Ä<sNy+gRS�Qfh	��d+oXg_T�y+d�oXd+QfkmgqhRb�S�d+el\'T�kai�§BT�kmQfc�QMoX`�Oqy+QMgRhqd�b�gRhqbp��)
=
gqomT�S�S�QMhRT�kmc�QMdneBS�dnelQf��emQfkmhqQMh�/KkmgquRu�QMh
H:spsNu�QfkaT�emd+sNh�S�dne{?t)�=
d+QMb�y+Qfk<gRh_i:D#)�H:y+QMoXoXQMh[��,94ZC ��x�Fq) W kmQMOqQfkB��Y�`�OqspsNy�s���2�T�}emORQMSUT�emd+`Mo�T�hRi�YpeaT�emd+oZemd+`MoMxpYper)�,KhRi	kmQf§loa�.~Mg	k50�eaT�cRy+d+QfkmgqhRb1QMd+hqQMo�bNQMS�Qfd�hqomT�S�QMh�xT�g	��\ W ^5�tc_T�oXd+QfkmQfh_iqQfh W T�emQMhq��s�kmSUT�emoB�m�gqkK,12[D>/'dneXemQfkmS�QfemORs�i	QMhz)
H:spsNu�QfkaT�emd+sNh®S�d+e9\t)�H:y�T�Oqk���2�C54Z,Ç\'Qfd�i	QMy+c�Qfkmbqx���k �gROqQfk1@ �gqcRd+hRb�QMh��BORd+hqoXd�`aOpeX}y+d�`aO�i	QfkKC{s�kXemd+QfkmgRhqb��Gs�h�@PDK,12�C8T�gq�5i	d+Q#C3E:E:2�,,9km`aORdnemQMwpemgqkr)


