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2nd level of routers

1st level of routers

�X6�(���$'�0´ �%�\���S� �%� 24$'�[�
2'&)�®&)87&)(�«J&�� 4��¢�;��!

�\���
2'&)�®&)87&)(�«N24�5*-2��5*)���g�[�3�A�+��&��'�3�Y�s«C24��� 4��¢�;�¨���[�'6�(����3$'��67���µ*-8�87�[�Y* �|*-2
24$'�[�"!%�\��67��67�\*:24$'�[���424$4���324��$'� ��6�24�N$'&)��2'�3$'�\&)�C24������&����[��*-���N2'�3$4,.6��5*-87�\&)�N24���
87�µ*[¥��[�m&��j24���/���32=��&)$4> (�$+*-����!J�1� * �|*-2S24$'�[�¶�µ*)�'� ��&����C�µ*-�¤�[&)�s2+*-6��¤,0��8�246���87�
�|*-24���3$'�E*-��� (��5*-$+*-��2'�[�[�.�3��&)��(�� �5*-������67� 24� 2'&�24���N��6�(����3$E87�3¥��38 �|&)$E*-8�8\&��j6�2'�
�'��6�87� $'�3��!S���u�o·�*-,.��87�E&���*���*-2�§�24$'�[�02'&)�g&)87&)(�«���6�24� ¦
&N�38�67�3��2'� �Q87�µ*µ¥��[� ���µ*-���®�
�'�[�3�Y6��98�(���$'�E´�!�����&)24���3$ ��*-2�§�24$'�[���µ*-���®���'�[�3��6���8�(���$'� ³ !��12j67���3¥s67���3�s2�24�5*-2
�|*-2�§�24$'�[�
2'&)�g&)87&)(�67�[��*-$'�S�+�µ*-8�*-��87�"!

��&)$��3¥�*-8��5*-2467&)�Y24���:���32 ��&)$4>J�5*)���g�[�3�Y�[&),.�5*-$'�[�Y2'&/*.������������!¢�1�J24���
2'�[�42
�®�32 ���[�3� �|&)��$�*-���A��!E�[&)$'�[�����3$'�:���'�[�J*-���J���38�6�¥��3$4«¶246�,/�-��*)�\,/�µ*)�4��$'�[�A2'&.���o§
8�6�¥��3$©*-8�8 ,/�[�'�+*-(��[��6��.*  *,* $ � ��� !���&�&)8�6���(:,/�µ*-���X24�5*-2%�µ*)�+�E�38�67�3�s2%�'�3������,/�[�'�+*-(��[�
2'&�*-8�8"&)24���3$\�38�67�3��2'��!%����&)24���3$�,/�µ*)�'��$'�3,/�3��2���*)��24���j8�*-2'�3���3«C&��c,/�[�'�ª*-(��[� �����3�
¥)*-$4«�6���(�&µ¥��3$+*-8�8����32=��&)$4>e87&�*)� !J���[�'��8�2'�S�4��&����[� 24�5*-2 4��¢�;� �®�µ*-2'��24���C�¢�������
6���8�*-2'�3���3«�246�,/�������3� *-2
87�µ*)�42.¦
&N�38�67�3�s2'� ���3$'�E���+�[� !��12�67�
6�,.�g&)$42+*-��2:2'&A��&)2'�
24�5*-2S24��67�S$'�[�4��8�2 ��*)��&)��8�«=$'�[�[�36�¥��[�������3� 4��¢�;�O���+�[� *J�4�g�[�36�*-8 /  $ � & ��$'&)2'&��[&)8
*-8�87&���6���(J6�2:2'&A�'�3���u*¶�'�[�[&)���=$'�[°����[�'2 �Q,/�[�+�+*-(�� ���®�,�|&)$'�m24����8�$'�42S&)��� ��*)��*-� §
�1���3$'�[�u�s«�24���/2+*-$4(��32�!.�C�\24��67�:��$'&)2'&��[&)8 ��*)�:��&)2����'�[��4��¢�;� ��$'&�� ���[�[�u��6�(����3$
8�*-2'�3���367�[��24�5*-��24���0���\�������3¥��3� ��6�24�=��!C�38�67�3��2'��!�� ��24���0�ª*-24��$+*-2467&)��2'�[�42 4��¢�;�
&� g�3$'�[�=*/87&)2
,/&)$'�0�®&��+�46���87��87&�*)���s«��+*-24��$+*-246���( �|&)$�*-�u&� g�3$'�[��87&�*)�=&���!�´�� &��
24���0,C*T· 6�,���, �g&��'�46���87�m87&�*)� !0�\���.�¢�������:�+*-24��$+*-2'�[�e*-8�$'�µ*)� « ��6�24�e*-�e&� g�3$'�[�
87&�*)�J&���¯ �3!

� ��@BACD���>T@BA=P

 =
H NC@BA � PU(&@

! ³



the 64 clients

2nd level of routers

1st level of routers

3rd level of routers

each line represents
4 connections

each line represents
1 connection
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