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QhG�<TSÐi 	 :(ï\:Ýò³GgNXNX:=WDGqñ,]H<Hï\:=_B<d_B<dW�ïXfdG7Sd:(ï\:�CXG��zôdGgNPïFGLSý:D<TSàïXfdGq:HSdSRCXGgNXNl]Dõ¨ïFfTGq<T]hSdGð�fd_Bñ\fàNFôdódód@B_BGgS
_aï J»óV]HNXNP_BUd@Bb�õÜ:=EHGgS+K,iT9¬õ+ïFfdG�CFGA�HôTGgNPï�_ãN8ôT@�ïX_aò7:(ïXG�@BbÝôd<[NPôTñgñ,GLNFNPõ»ôd@�:D<TS
_�ï\NÝfd]HóTN �|ïX]��¬@a_B÷DG?:DCFGýñ�]Dò³ód@BG,ïXG�@Bb ôTNFGgS ôdó`ïFCXbh_a<TWûïF]�NF:=ïF_ãN;õ»b�_�ïLK	ïFfdG CFGgòq]DïFG?<T]hSdG
ð�_a@B@ACXG�óT@abùð�_aïFf : 
 G�óT@abHi îl]=ï �T]Dôd<[S�i+e�fTG#NFG�<TSd_a<dWý<d]RSRG�ð�_B@B@ªïXfdG�<�SRGgñ�CFGgòqGg<zï�ïFfTGfd]DóTN �¾ïF]��¬@B_a÷HG5]Dõ�ïXfdG�QhG�<[S�i 	 :(ï\:=J»]DC 
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K
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ïFfdG�ïFC\:=<TNX:Dñ,ïF_B]D<
:=<TS
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ïF]��¬@B_a÷HG#CXG�ò7:D_a<d_B<dW[K¡ôTNPô[:=@B@ab U[GLñ�:=ô[NPG
ïXfdGàCFGA�zôdGgNPï�CX:D< _B<zïF]ü:ûSRGL:DS G�<TS ð�fTG�CXG#<T]
÷z_ã:=UT@aG <d]D< �¬@B]z]Hód_B<dWüóT:=ïFfTN#ñ,]Hôd@BS UVG õ»]Dôd<TSÐKAïXfdGýCXG�ò³]DïFGý<T]hSdGýð�_B@a@OCFGgód@Bb�ð�_aïFf :
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: 
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NPóVG�C\NPGLS?C\:=<TSd]Dò³@ab#ð�_aïFfúCFGA�HôTGgNPïXNlõ»]DC*CX:D<TSR]Hòq@Bb��¬ñ\fT]HNFG�<
EDGgbhN5Eh<d](ð�<?ïX]�f[:J÷DG�UVG�Gg<
ódCFGg÷h_a]HôTNP@Bb#_a<TNFG�CFïFGLS�K&ôTNF_a<dW#:�fd]HóTN �|ïX]��¬@a_B÷DG"]Dõ ��I õ»]DCOU[]DïFfÐi � ÷HG�CXb 
AI I ïF_BòqGLN;ïXG�óTNgK&:
NP<T:DóTNFfd]=ï�]Dõ�ïFfdG�<dG,ï;ð	]DCXEýð�:DN"ïX:DEDG�<ü:D<TSù_aïXN�ó[GgCPõ»]HCFò7:=<[ñ,G�ò³Gg:HNPôTCFGLS ô[NP_B<dW :ýNPG�ï
]=õ¡ódCX]DUVG"CFGA�zôdGgNPïXNgi � :Hñ\fàódCF]HU[G�ñ,]D<[NP_ãN;ïXGgS#]=õ @&I I C\:=<TSR]Hò CXG��zôdGLN;ï\N�õ»]DC5ódCFGg÷h_a]HôTNP@Bb��
_a<TNFG�CFïFGLS³EDGgbhNgKDô[NP_B<dW�:�fd]DóTN �¾ïF]��¬@B_a÷HG�]=õ L�I&I iD^úGlCXGgñ�]DC\SRGgS�ïXfdGlCXGgNFôd@aïF_B<dW�SR_ãN;ïXCF_BUdôRïX_a]H<
]=õ*0 M�� �+M � O$�#Q�O��'SFM �"4�O ����K(ïXfdG�<hôdò�UVG�C¡]Dõ[fd]HóTN�:Dñ�ïXôT:=@B@Bb*ïX:=EHG�<qU[G�õ»]DCXGªÿ[<TSR_B<dWOïFfdG�Sd:=ïX:di
9¬õ�ïXfdG.CFGA�zôdGgNPï8SR_BS#<d]Dï�ÿT<TS�ïFfdG"ST:(ïX:TKhïFfdG.ó[:(ïFfT@aGg<dW=ïXf#ð�:DN	ï\:=EHG�<�ïF]³U[G L I I i

��_BWDôTCFG � NFfd](ð8N�ïFfTG	Gg÷D]H@aôRïX_a]H<�]DõTïFfTGAÿ[CXNPïgK(NFGgñ,]H<TS�K=:D<TS.ïXfd_aC\S �Hô[:=CFïF_B@aGLN�]DõTïXfdG�CFG	�
�HôTGgNPï+óT:=ïFfd@BG�<TW=ïFfq](÷DGgC�ïX_aò³GHK=:J÷DG�C\:=WHGgS*](÷HG�CÐïXG�<�ïFCX_B:D@BNgiJ^ G�ñg:=<�NFG�GAïFf[:(ï�ïFfdG�_B<d_aïF_ã:=@B@ab
fd_aWHfÝóT:=ïFfd@BG�<TW=ïFf[NASRGLñ,CXGg:HNPG8C\:=óT_BSR@Bb³](÷DGgC¨ïF_Bò³GDih9�<�ïXfdGlUVG�WH_a<T<d_a<TWTKzõ»G�ð CXG��zôdGLN;ï\NANFôTñ��
ñ,G�GLS
:(ïl:=@B@¾KdUdôRï5:HN�ïFfTG"<dG,ï;ð	]DCXE�ñ,]H<h÷DG�CXWDGLN�KzïXfdG"ò³GgSR_ã:=<
CXG��zôdGLN;ï8óT:=ïFfd@BG�<TW=ïFfàSRCX]Dó[N
ïF] �;ôTNPï5NP_aö�i



�X� y¾�g{��+¤��,s;²JwLx��	§�²L�,s��D�g{z©HÚRwXs;¯DxzÍ�sP�g{h©D�L{qËùt�¤vwX¥dxz�g{z© ­ ®zw\�=©D�gs;w�Ë ~��	�g{z¯

0

20

40

60

80

100

100 1000 10000 100000 1e+06

R
eq

ue
st

 p
at

hl
en

gt
h 

(h
op

s)

Network size (nodes)

first quartile
median
third quartile

����� Ù��TÙ «ªw�ß(�zw\§¬�¡rz���;®H¤�wX{z¯g�;®��JwXs;§��H§ª{HwX�¾´+�gs;²"§�tvu\wL~

� ��� � % ��������)�� ) ���

î8G,öhïLKVð	G�G�öd:=ò³_a<TGgS
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