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� �Ëa"! X_NQW#�%$#&#&�'�WZf]��c�N-~)( � vkh��kNQs��¬cYNUR*�bNUWYVUWYf	+,�kNQW�VQWYf5stf]VUh,NQcZ[FVQstWZf
N-ceVUh���sw\t\bNUh¤cY[-v
- &#.�swf]VUh,NQcZ[FVUswWYfIS/�Ih,N�SUh,[4WZfb~�`eVQvks|S�vbcZS"VUW�p�h&NQh,~TjI[4h,~!pzR¬S´h,dYh)f!WYN-~Th,NQS"WYX0�ÏcY�YfkstVUjb~kh
�kNUswWYN�VUW!~kceV-c�NQh,[)WYN-~Tstfb�1( � W¬cY[-vkswh)dZh�S´jI[-vLc�NQh,~kjb[FVQstWZfþc�VQvkNQh)h2+�\wh)dYh,\kVQNUsw�Y�Zh)N�SURTS�VQh��
swSËpIh,stfk��~kh,SUst�Zfkh,~)( � vkh43bN-S�V¤`�X_jk\w\wR!SURzfb[-vkNQWYfkWZjbS"��s©VQv¬VUvkhr}5���Ì[)WY\w\ts|~Th)NËNUh¤~Tjb[4h¤S"VUvbh
stfkstVUs|c�\�NQc�VUh¬W�X - &#.!stf]VQh)N-cY[FVQstWZfbS6��h)N5SUh,[)WYfb~{VUW - &#&7���&P7( � vkh SUh,[)WYfb~ \wh)dYh,\±`ðcYSUR]f	+
[-vkNUWZfkWYjIS)`§pbcZS´h¤~
WZf
X¾cYN8�ÏS W�X�[4W7�9�¬WT~TstV�R:�kNQWT[4h,SQSUWYN-S)`¤h2�Th,[)jTVUh¤S�S´h<;]jkh)fb[)h,S W�X�VUNQsw�Y�Yh,N
c�\w�YWYNQstVUv	�ÏS&WZf{SUh)\wh,[FVQh,~3~bceVQcÏX_NUW7� VQvkh5~kh4VUh¤[FVQWYN<= Srpkj�>/h)N-SrcYfb~*NQh,~TjI[4h,S&VUvkh!N-ceVUh
W�X
cY[)[)h��TVQh,~{h)dYh,f]VQSrp]R3cYf�cZ~k~TstVUswWYfbcY\KV��iWLWZNQ~kh)N-S&W�X?�¬cY�YfkstVUjI~Th#()��dZh)f]VQS�[4\|cYSQSUs@3bh¤~{cZS
stf]VUh,NUh¤S�VQstfb��pzR
VQvkh�SUh,[4WZfb~¬\wh)dYh,\kVQNUsw�Y�Zh)NËcYNUh&SUh)f]V�VQW�VUvkhA��dZh)f]VËgijkst\|~Th,N
BC��g�DF`]��vkh)NQh
VUvkh3~Th)VUh¤[FVUWZNþ~kc�VQc SU[,ceVUVUh)NQh,~ÌWedYh,N!VUvkWZjbSUcYfb~kS¬WYX�pkj	>�h,NQS cYNUh�[4W7�
pkswfkh¤~?VQWY�Zh4VUvbh)N<(
� vkhþh,dYh)f]V5~bceVQc�c��Z�YNQh)�Zc�VUh¤~{swf VUvbhE�Ëg>c�NQhþSUh)f]V
VQW*VUvbhþVQvkstN-~ \wh)dZh)\�VQNUsw�Y�Zh)N*+�VUvbh
��dYh,f]V4F sw\©VQh)N:BC�?F�DG+���vkh,NUh�VQvkh�S´s��H�k\tsI3bh¤~þW#>J+�\tswfkhONQh,[4WZfbS´VUNQjb[FVQstWZfþc�\w�YWZNUstVUv	�ÏS,`ZNQjkf�+
fkstfb��WYf!X¾c�NK�ÏS�W�X)�kNQWT[4h¤SUSUWYN-S)`§��sw\t\INUh¤~Tjb[)h�X_jkN´VQvkh)N�VUvkh�VQNUsw�Y�Zh)N�N-ceVQh�p]R¬c�fbW�VUvbh)N�WYN-~Th,N
W�X��Ïc��Yfbs©VQjb~Th#( � vkhL3bfbc�\ - &7&M�&P
N-ceVQh�W�X�h,dYh)f]V-S&��stVUv{c§dZh)N-c��YhOSUstP,h
W�X�$Ïu{g�Neh)dZh)f]V
��st\w\�p�h�S´h,fZV5VUWO�Ih,N8�Ïc�fbh)f]V!S´VUWZNQcY�Yh#( � vkh V-cYSU��WYX�VUvkh��Ëg swS
VUW ~Th,[)WYj	�b\thþX_jkN´VQvkh)N
�kNUWT[)h,SQS´swfk��X_NQW#� ~Th)VUh,[4VUWZN�pkj	>�h,NP= SiWz[,[4j	�Ic�fb[)R#(]x�V�cY\t\wh)dzs|ceVUh¤S�NQhP;]jkswNUhP�¬h)f]VQSËX_WYNih)dZh)f]V
�kNUWT[)h,SQS´swfk�þ\|ceVQh)fb[)R#( � vkh¬h,dYh)f]V-S�~kW7fbW�V�fkh)h¤~*VQW7p�hH�kNQWz[)h,SQS´h¤~*X¾cZS�V¤`�vkWe��h,dYh,N�VQvkh)R
fkh)h¤~*VUW7p�hQ�kNQWT[4h¤SUSUh,~*��stVUv{VUvkh¬SQcR�¬h
N-ceVQh!cZS&VQvkh)R3cYNUNQstdZh#ST$Ï���&P7(0U s©VQv cYf3W#�TVQs@+
�!s|S´VUs|[ÏcYSQS´j	�H�TVQstWZf W�X - SUh,[)WYfb~V�kNQWT[4h¤SUSUstfb�þVQsI�¬hY`KVUvks|S�NQhP;]jkswNUh¤S�cY[,[4h,SQS�VUW3c�V�\th¤cYS´V
$R&#&7&L�bNUWT[4h¤SUSUWYN-SP(

� \wcYNU�ZhQ�kNQWT[4h¤SUSUstfb�LX¾cYN8� ��st\w\Ëp�hÏpkjksw\©V!ceV5� �Ëa"!
`1��vkh,NUh¬VQvkhÏh2����h)NQsI�¬h)f]V���sw\t\
VQc��Zh��k\|cY[4hZ`YvkWe�ih)dZh)N�jbSUswfk�
~Ts|S�VQNUswpkjTVQh,~¬NQh,SUWYjkN-[4h¤S"��WZjk\|~¬NUh¤~Tjb[4h&VUvkh&fbh,[4h¤SUSQc�NQR
\wWT[)cY\
stfzdYh¤S�VK�¬h)f]VQSP(��zjI[-v3W#�TVQstWZf3[4WZjk\w~3pIh![4WYfIS´s|~Th)NQh,~*cZS�VQvkh)NQh���sw\t\ pIh¬SUjkpbS´VQc�f]VQswcY\ð[4W7�9+
�kjTVUswfk�V�IWe�ih)N!swfbS�V-c�\w\th¤~ swfW�ÏcYf]R fbc�VUswWYfbcY\�[4h)f]VQh)N-S�X_WZN5W#>J+�\tswfkh�c�fbcY\tRTSUswSP(��zW#�¬h7W�X
VUvkh¤S´hÏNQh,SUWYjkN-[4h¤S�S´vbWYjk\|~ pIh¤[4W#�¬h cZ[)[4h¤SUSUswpk\th¬dzs|c7VUvkhL��NQs|~{VQh,[-vkfbWY\wWY�YRX+&VUvkh���NUW]SUSY+
�YNQsw~E�kNQWRZ�h,[4V�stfzdYh¤S�VQst�]ceVQh,S�VUvks|S���WZSQS´swpksw\tstV�R#(

� W3jIS´hLvkW#�¬hþpIcYSUh,~ [4W7�H�kjTVUswfk��hP;]jks��	�¬h)f]V5h�[Ï[)sth,f]VU\wR ��sw\w\�NQhP;]jkswNUhþdYh)NQR vkst�Zv
�Ih,N´X_WZN8�Ïc�fI[4hOfkh4V��iWYNQ�zstfb�¬c�V�c�f*c\>/WYN-~kcYpk\th*�bNUs|[4h7( � SQS´j1�!swfk� cYf�c§dZh)N-c��Zh�h)dZh)f]V�SUstP,h
W�X4$Lu3g]�¬Wedzstfb�LvbcY\©X�W�XËVQvkhM��F h,dYh)f]V-S�VQWþVQvkh¬NUhP�¬W�VUh¬SUs©VQh,S���st\w\�NQhP;]jkswNUhM$L�Og"N�S
pbc�fb~k��sw~zVQv^( � vkh �6� � ! � fkh4V��iWYNQ�TB±��sw�ZcYpks©V:�ËjkNUW7�Ih¤c�f � [)cZ~Th��¬s|[9!�h4V��iWYNQ�	D�cYfb~
s©V<= SiS´jI[)[4h¤SUSUWYN-S"��sw\t\�pIhr�YWzWT~Ï[)cYfb~Ts|~kceVQh,S�VQW
[)cYNUNQR5SUjb[-v¬VQNQcR[Ï[#(#U h�fkh,h,~¬VQW�h,S´VUs��ÏceVQh
VUvkhOs��9�IcY[FV�WYfLh)dZh)f]Vi\|ceVQh)fb[)RÏW�X5�¬Wedzswfk��VQvkh*��dYh,f]V F st\tVUh,NiVUW!NUhP�!WYVUh�\tWT[,ceVUswWYfIS�cYfb~
WYfLVUvkh*��h)NUX_WYNK�Ïc�fb[)h�WYXKVQvkh���vkWY\whOVUNQsw�Y�Yh,N�S´RTS´VUh���(

U�h��k\|c�f!VQW*�¬cY�Yh4�¬h,cZS´jkNQh��¬h,fZV-S VUW�swfzdYh,S´VUsw�Zc�VUh�cYSUR��H�!h)VUNQR�swf¬VUvkh
_rWz�:�bcYNQc#�9+
h4VUh,NQS
W�X�VQvkhþfkh)V���WZNU��stf?pIWYVUv?~TswNQh,[FVQstWZfbSP( � vkh NQWYjkVUh,SL�Ïc§R�fkWYV
p�h VUvbhLSQcR�¬h pkjTV
c�\|S´WOVQvkh�VUN-c\[ [�[)W#�H�Ih)VUswfk�OX_WYN�S´h,NUdzs|[4h,SG�¬c§R5h2����h)NQsth,fb[4h��¬WYNQh&[4WZfk�Yh¤S�VQstWZf5swfÏWYfbh&~Ts@+
NUh¤[FVUswWYfLVUvIc�f�stfLVUvbh�W�VUvbh)N<(�U�h*�k\|c�f7VQW9�¬h¤cYSUjkNUh�VQvkh�WYfkh�+���c§R¬\wc�VUh,fb[4R`B±cYS�W7�	��WZSUh,~
VUW*V-c��zstfb�{c*vbcY\©X�W�X�VQvkhþa�WZjkfb~ � NQsI� � s��¬h`B¾a ��� DYD4`/�bcY[-�Zh4V�\wWZSQS
c�fI~a�bcY[-�Zh4VQS�NUh�+
WYN-~Th)NQstfb�1( � vkh�cZSUSUh,S8�¬h)f]V&W�X VUvkh5cYSUR��H�¬h4VQNURþstf�VQvkh9_rW]�b�bcYNQc#�!h)VUh,NQS�s|S�s��9��WYNUVQcYf]V
X_WYNOWYjkNrX_h,cZS´swpksw\tstV�R{S´VUjb~ksth¤Srp�h,[,c�jbSUh5VUvkhM��dZh)f]VAF sw\©VQh)NOVQNQcR[Ï[
swSOvbst�Zvk\tR3cZS´R��H�¬h4VQNUs|[
��s©VQvLVQvkh�pkjk\w�þWYX ~kc�VQcÏSUh)f]V�X_NUW7�#� �Ëa�! VUWþ��NQcZ[4We�*(
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CERN POLISH
NATIONAL
NETWORK

SWITCH GEANT

2.5Gbps

1Gbps

10Gbps

1Gbps

CERNH7
R1

R2

SWICE2

R3

CH DE2

R4

2.5Gbps
2.5Gbps

1Gbps

R10

CYFRONET
CRACOW

R6

DE1

Frankfurt

R7 CZ

Frankfurt

R8

PL

2.5Gbps

10Gbps

Poznan

PSNC

R9

R11

GW

Prague
R5

Geneva
1Gbps

pcatb56−ge
zeus30

622Mbps

GPS
GPS

10Gbps

IT

Milano

�� ��10

����� û��zû �i�Q�±¨"�,��¦ Íz�4��� ÐT�Q��¨ �-�-� É"Ê ¢��Ë°�Òi�Q�]�-Ó,�)° Ô ¨��o��¥-�U���t�)�z£ �)�z£ É  ��w���,�]�Q�y° É �´�)�-�F¨�°
�/�,�©�,�z£

� vkh S´h)VUj	� VQW �Ih,N´X_WZN8�%VQvkhÏfkh)V���WZNU�X��h)NUX_WYNK�Ïc�fb[)hH�!h¤cYSUjkNQh��¬h)f]VQSOs|S*�kNQh,SUh)f]VQh,~
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