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ABSTRACT
Standards? What standards?
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åîã
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ì�æ+ø\¶yª�¹3¯Jº%»�´F¸�ª"´��²2³(¸�´%®�·%Ä�ª�º�³"¹
² ª�¹_»3ª�Ä�®2´%®�·%/³(±�´=ª�¹3¯`Ñh¯
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®
ª�¹�ª�¬/µ
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¯
®�¬/�¹
ÅW³�¼0º�»
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¬º��¹
Å ½ ®�ª�´�±�·�® ½ ®�¹(º%´�¶
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�´2¼Xª"²�º>´>²�¬®�ª�·%¬µW¹
³"º>ªJ´%³�¬�±
º�³"¹]ª"´2º4»�ª"´
º%»
®�«3³"º�®�¹"º%ª�¬"³�¼3«�·%® Ä�®�¹(º��¹
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ÅM·%®�´�±
¬º%´�¼X·%³ ½
³"±�· ½ ®�ª"´%±3·�® ½ ®�¹(º%´�º%»3ª�ºnÑc®=² ª�¹>º%·�±�´%º ÀnÜ�ºnº%»�®=´%ª ½ ®�º% ½ ®�¶
¯
® º�ª�¬/�¹
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¬® ½ ª�¹�¯U¯
®�ÒI² /®�¹�²�µ
´4º+µB«�²�ª�¬¬/µ8ªJ«�ª�¹�´%º%ª"Ù(¹
Å"¬/µLª�·�¯�±
³(±�´2«�·%³
²�®�´�´eÖ�®�À Å3À¶hÆjÈ�Ê3¶
È�È�Ë�×�º%»�ª�ºnÅ�®�¹
®�·�ª�¬¬/µFÅ(ª�·�¹
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³2ª�²�²�¬�ª� ½ ³"·nª�«3«�·�® ¾
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²��ª�º�®�¯`Ñh/º�»
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® ½ ®�ª"´%±�·%® ½ ®�¹"º�º�®�²�»�¹
�ÍB±
®�´oÑc®&¯�® Ä�®�¬/³(«�¶�º%»�® ½ ®�ª�´�±�·�® ¾
½ ®�¹(ºnº�³B³�¬�´�ÑA®=¯�®�«
¬³\µ�¶�ª"¹�¯>º%»
® ½ ®�ª"´%±3·�® ½ ®�¹(º%´�Ñc®�² ³�¬¬/®�²�º�¶
Ñ=»
³oÑh/¬¬îù-Ü0¬´%³3¶�/¼IÑc®hª�´�¯
³ ½ ª�¹4®�Â�«I®�·%º%´n¯
³(¹�Ï º ½ ª�Ù�®Aº�»
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ª�²�º%/ÄBº+µWÑ=»�²�»LÑc®U² ª�¬/¬2ú�¯�ª�º�ª_»(µ(Å"/®�¹
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²�ª�¬E«I³��¹(º2³�¼
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º%±�·%® ½ ®�ª�´�±�·�® ½ ®�¹(º*¾+¸�ª�´%®�¯e·%®�´%®�ª"·%²�»&® ÃC³(·�º�¶(»
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ÑA®_®�Ä�®�·:¸I®Jª�¸
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®�·%®JÑc®@² ª"¹Sº%·�±�´�º-º%»
®W·�®�´%±
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3. TO GET STARTED: FOUR QUESTIONS� ®�ª"´%±�·%® ½ ®�¹"º�¾|¸3ª�´%®�¯:¹
® º+Ñc³"·�Ù(¹�Å2·�®�´�®�ª�·�²�»&ª"¹�¯:º%´AÄ�ª�¬//¾
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³
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®�·�·%³"·�´�¹_²�»
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�¹
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® º+Ñc³"·�Ù(¹
Åd·%®�´%®�ª"·%²�»5® ÃC³(·�º�´0»�ª�Ä"®Fº�³-¯�®�ª�¬DÑh/º�»Jª�¬¬
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ijW�^J`LW�cgk�V�egcSc�`\cgv�Y�V�p,c�v,`Lk�l�V�e�lmt�kg`,d�p�^JY9k�^JV�egY�q9cgv,Y�V�p,c�v,`Lk�l

V�e�lmp�egY9k�^JV�egY�sCe�wLY9W,Y
kgV�[][bX ^J`LW�^JY9k�W,Y9d�Z\sbcgv�d�Vnc�V�egYJcge�cgv�V�c
cgv,YHk�Y
e�Y
V�k�^�v,Y9k�e�Z�v,`�`�k�sbw�sCW�V�[][bXB^J`�[b[]Y
^acgY9dEcgv�YKd�V�cgVN`�h�sbW,l
c�Y9kgY9egc6vIV¢{�Y�kgYJ[bY9V�egY9duVLW�duoHV�d,YKV¢{�Vnsb[bV r []Y�cg`F`Lcgv,Y
k�sCWLcgY9k�l
Y9egc�Y9d"t�V�kgc�sbY9e9y.z�v�s][bY\^a`LoHoKY9WId�V r [bY�q¢c�v,Y\oKV�sbW"t�kg` r [bY9o£sCe
cgv�V�c�oHV�W�XK`nh$cgv,Y6^Jp�k�k�Y
W�c�[bXKV¢{�Vnsb[CV r [bY¢¤nt�k�`,d�pI^aY9dKd�V�cgV�egYJc�e
^a`LoKYBZ\s]c�v,`Lp�cKVLd,Y9�Qp�V�c�Y�oKY9cgV�l�d�V�cgV�d,Y
eg^9k�sCt,cgs]`�W�eJy�¥�`�WQl
e�Y
��p�Y9W�c�[bX�qUVEc�X,t,sC^JVn[�p�egY9k�`�h\e�p�^�v|d�V�cgVEY
o r VLkg�Qe�V�[boK`Legc
sboHoKY9d,sCVncgYJ[bX�`LW|V�W|VLW�Vn[bX,e�sCe�`�h�c�v,Y�dIVncgV�Z�v,`LegY��Qp�Vn[bs]c�X
sbeF[bVLk�wLYJ[bX|cgV���Y9W5hP`Lk�wLk�V�W�c�Y
d�Y9{�Y9W&c�v,`Lp,w�v&{�sbcgV�[�d,Y9cgVnsb[Ce
V r `Lp,c�c�v,YFoKY9VLegpIk�Y
o"Y
W�c�c�`Q`�[CeJq�d�V�cgV�^J`�[b[]Y
^ac�sb`LW�t�kg`,^aY
ege9q
V�W�d�W�YJc�Z�`Lk��LsCW,w�^J`LW�d,sbc�sb`LWIe�Vnc�cgv,Y"c�sCo"Y"`nh�c�v,Y"d�V�cgV�^J`�[]l
[]Y
^ac�sb`LW�k�Y
oHVnsCW�p�W��QW,`�Z�W$y?¦�`�Z�YJ{LY9k9qLp�egsCW,w"e�p�^�v�d�V�cgV�hP`Lk9q
egV¢XLq
c�v,Y�t�p�k�tI`�e�Y�`�hIk�Y
tIY
VncgsbW,w6cgv,Y�Ya��t3Y9kgsboKY
WLc2sbW���p�Y9egc�sb`LW
V�W�du{�V�[]sCd�VncgsbW�wFY9VLk�[bsbY9k�kgY9e�p,[bcge6`Lk9q�oK`�k�Y"sboHt3`LkgcgV�W�cg[]XLqIhP`�k
VBtIp�kgt3`LegYKcgv,YN`�k�sbw�sCW�Vn[�d�V�cgVBZ�Y
k�YHW,Y9{�Y9k_sCW�c�Y9WId,Y9dRc�` r Y
p�e�Y
d$q�W,Y9Y9d�eFc�`�VL^J^J`Lp�W�cNhP`�k�cgv�Y V�o r sbY9W�cF^�v�VLW,w�Y
eNcgv�V�c
oKV¢X£v�V¢{�Y�`,^J^9p�k�k�Y
d§egsbWI^aY|cgv�Y�`Lkgs]wLsbWIVn[�d�V�cgV&Z�Y
k�Y�^J`�[]l
[]Y
^ac�Y
d$y6¥�[bY9V�kg[bX�qIZ\sbcgv�`Lp,c_V�d,Y
��pIVnc�Y�oKY9cgV�l�d�V�cgV�q3s]c6sbe�w�Y
WQl
Y9k�Vn[b[]X�d,s]¨�^Jp,[bc2cg`6^J`LoHt,[bYJc�Y9[]X�t�sbW�t3`�sCW�c2c�v,`LegY�^�vIV�W,wLY9e.VLW�d
p�W�d,Y
kgegcgVLW�dRcgv,YHh�p,[b[�YJ�QcgY9W�c�`nh�cgv�YJsCk�sboHt�VL^ac9q r p,c"V�t�t,[bX�l
sbW,w�t�k�`�tIY
k\d,`LoHV�sbWE�QW,`�Z\[bY9d,wLY�^JV�WBwL`�VH[]`�W,wNZ�V¢X�¡I[][bsCW,w
sbWEoKsbe�egsbW,w�oKY9cgV�l�d�V�cgVKsbW,hP`Lk�oKV�c�sb`LW$yUijWEVLWLX�^JV�egY�q,c�v,Y�V r l
e�Y
W�^aY�`nh�V�d�Y9�Qp�VncgYFoKYJc�V�l�d�Vnc�V�egv�`Lp,[Cd�W,`Lc r Y�V�W�YJ��^Jp�egY
hP`LkHp�egY9k�e"`�h6e�p�^�v�d�V�cgV c�`�W,YJwL[]Y
^acKcgv,Y9sbkNkgY9e�t3`LW�egs r s][bs]cgs]Y
e
V�W�dK[CV�kgw�YJ[bX�sbwLW,`�k�Y\Vn[b[,sCege�p,Y9e�k�Y9[bV�c�Y9d"c�`�tIk�`�tIY
kUe�Y
^a`LWId�V�kgX
p�egV�w�YN`�h�`Lkgs]wLsbW�V�[�d�Vnc�V�yu©�k�`�{QsCd,sbW�wE^J`LW�{QsbWI^asCW,wuYJ{QsCd,Y9W�^JY
cgv�V�c�V�WRYa�,sCe�cgsbW,wud�V�cgVLe�Y9cf^9V�W r Y�p�e�Y
d�hP`�k�VE{�Y
k�X�d,s]�SY9k�l
Y9W�c�t�p�k�tI`�e�YKcgv�VLW<sbcfZ�VLe_`Lkgs]wLsbW�V�[][bXEsbW�cgY9W�d,Y
d<sCefcgv�YHeg`�[bY
k�Y
egt3`LW�egs r s][bsbc�XB`�h�cgv,YHp�egY9k6`nh�e�p�^�v�dIVncgV�V�W�d<k�Y
��p�sbkgY9e9q�V�c

V�oKsCW,sbo"p�oBq�V�d,Y9cgVnsb[bY9d�VL^J^a`�p�W�c�`nh$c�v,Y6VLege�p�oHt,c�sb`LWIe�cgvIVnc
V�kgY oHVLd,YRV r `�p,cFc�v,Y|d�Vnc�V�VLW�dªV�[]sCe�cB`nh"sbe�egp�Y9e�cgv�V�cBV
^JVLk�YJh�p,[b[]XF^9kgVnhPc�Y
d }N~J�m�n����������d,Y
eg^9k�sCt,cgs]`�WF`�h?c�v,Y�oKY9V�e�p�kgYal
oKY9W�cge�egv,`�p,[Cd3¤¢Z�`Lp,[CdFVLd�d�kgY9e�eJy�z�v,sb[bY�k�Y9[]sCV�W�^JY6`�WE^JV�W�`LWQl
sC^JVn[2d�Vnc�V�egYJcgef�«^a`�oKoK`�W�sCWE`�c�v,Y9k\VLk�Y
V�e�sCWEeg^Js]Y
W�^aY���Z�`�p,[bd
r YH^J[]Y
V�kg[]Xup�egYah�p�[�q.e�p�^�v�egsbcgp�V�c�sb`LW�efV�kgYHkgVLk�Y�sCW cgv,YKijW�c�Y9k�l
W,Y9c�o"Y
V�e�p�kgY9oKY9W�c�¡IYJ[CdBZ�v,Y9kgYfcgv,Y�p�W�d�Y9kg[]XQsCW,wN^a`LWId,s]cgs]`�W�e
c�Y
W�d�c�`Hp�W�d,Y
k�wL`"^a`�W�egcgV�W�c�^�v�V�W,wLY9e9yU¬"L� e�eg`�[bY6t�pIkgt3`LegY6sCe
c�`FsbW�^9k�Y
V�egY�cgv,Y�hP`Q^9p�e�`�WuVNd�Vnc�V�egYJc9� e6o"Y9cgVnlmd�V�cgVNd,Y
eg^9k�sCtQl
c�sb`LW"c�`_cgv�Y�t3`�sCW�c2Z�v�Y9kgY�sbcge�^Jkgsbc�sC^JVn[,kg`�[bY�hP`�k.YJ��`�k�c�e�k�Y9[bV�c�Y9d
c�`Nd�V�cgVHv�XQw�sbY9W,Y r Y
^a`�o"Y
e�` r {Qs]`�p�eJqQZ�v,Y
k�Yfsbcge\V¢{�Vnsb[CV r sb[]sbc�X
r Y9^a`�oKY9e�cgv�Y�kgp,[bY�kgV�cgv,Y
k�cgv�VLW�c�v,Y�Ya��^JY9t,cgs]`�W$q�V�W�d�Z�v,Y
k�Y
p�egsbW�w�d�`LoHVnsCW*��W�`�Z\[]Y
d,w�YBc�`|^�v,Y
^��|`LkHY
W�v�V�WI^aYEcgv,Y�d�Yal
e�^Jkgsbt,cgs]`�W r Y9^a`�oKY9e�cgv,YfkgY9e�tI`�W�e�s r sb[]sbc�XH`nh.VLWLXNp�egY9k�`nh?egp�^�v
d�V�cgV�y
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 \hPc�Y
k"VLegegY9e�egsbW,wEc�v,YF`�{LY9k�Vn[b[���pIVn[bs]c�X `nh�V¢{�Vnsb[bV r []Y�oKY
V�l

e�p�k�Y
oKY9W�cge9q9c�v,Y�W,YJ�Qc2e�cgY9tfc�`�Z�V�k�d�e�sCoKtIk�`�{QsCW,w\o"Y
V�e�p�kgY9oKY9W�cjl
r VLe�Y
d|k�Y
e�Y
V�k�^�vRVLe�VuZ�v�`�[bY�^a`�W�^aY
kgWIe�cgv,YB�Qp�Vn[bs]c�X�`�h�c�v,Y
V�WIVn[bXQegsCe2`�h3c�v,Y�d�Vnc�V�y� �c�sbe�egp�Y�sCeUv,`�Z5c�`�V�W�V�[]XQÌ9Y�dIVncgVLe�Y9cge
cgvIVnc�V�kgY�sCW�w�Y
W,Y9k�Vn[�cgVLkgW�sbe�v,Y9d r XN{�VLk�sb`Lp�e�d,`,^Jp�oKY
WLcgY9d�`Lk
p�W�d�`Q^9p�oKY9W�c�Y
d�c�X,tIY
eF`�h�Y9k�k�`�kgeNVLW�d�sCoHtIY
kjhPY
^ac�sb`LWIeJq�XLYJc
^a`�W�cgVnsCW£e�`�o"Y|VLo"`�p�W�cE`nhKpIe�YJh�p,[�sCWQhP`Lk�oHVnc�sb`LW(yÎÍ�sbW,sCW,w
cgvIVnc\sCWQhP`Lk�oHVnc�sb`LW�sCe\Vnc�cgv,Y�v�Y9V�kgc�`nh?cgv,Y�t�kg` r []Y
oÏV�W�dEkgYal
�Qp,sCk�Y
e�VKd�Vnc�V�VLW�Vn[bXQc�sC^6VLt�t�kg`LV�^�vHc�v�Vnc�oHVnc�^�v,Y9e�Z�Y9[][SZ\sbcgv
cgv�Y���pIVn[bs]c�X�`�h?c�v,Y�oKY9VLegp�kgY9oKY
WLc�eJy
¥�[]Y
V�kg[]XLq\s]cBoKVL�nY
eN[]sbc�cg[]YRe�Y
W�egY<c�`5V�t�t,[bX&{�Y9kgX*e�`�t�v,sCejl

c�sC^JV�c�Y
d�e�c�Vncgsbegc�sC^JV�[_VLW�Vn[bX,e�sCe�cgY9^�v�W,sC�Qp,Y9e�cgvIVncEV�kgY<v,sbwLv,[bX
egY9W�egs]cgs]{LY\c�`�sCW�V�^9^Jp�k�V�^Js]Y
e?sbWHc�v,Y�d�Vnc�Vfs�h$c�v,Y�d�Vnc�V�egYJc�e�v�V¢{�Y
r YJY9W�sbd�Y9W�c�s]¡IY9d�c�`RYa��v,s r s]cKoHV�Ðj`Lk"d,Ya¡�^asbY9W�^Js]Y
eJyRijW�egc�Y9VLd$q
Z�v�V�c�Z�`�p,[Cd r Y�d,Y
e�sCk�V r [bY�v,Y9kgY�sCe�V�WEY
oHt�v�V�egsCe\`LWEegcgVncgsbe�l
c�sC^Je�`�h2c�v,Y�d�Vnc�VHV�W�d�`LW�e�c�Vnc�sCegc�sC^JVn[$cg`Q`�[Ce�cgv�V�c�VLk�Y_[CV�kgw�YJ[bX
kgY9egs][bs]Y
W�c2cg`6oK`Legc2`�hIcgv�Y��QW,`�Z�W�sboHt3Y9k�hPY9^acgs]`�W�e?`nhIc�v,Y�d�Vnc�V�y
z�v,Y
WRVL^J^J`LoHt�V�W�s]Y
d r X�egpI^�v egcgkg`LW,wEkg` r p�egcgW�Y9e�e_tIk�`�tIY
kjl
c�sbY9e9q�c�v,Yue�c�Vncgsbegc�sC^JeNVLW�d�cg`Q`�[Ce"sCW&��p�Y9egc�sb`LW�Z�`Lp�[bd r YEsCWQl
hP`Lk�oHVncgs]{LY�V�W�dup�egYah�p�[2d,Y
egt,sbc�Y"cgv,Y"t�k�` r [bY9oHVncgsb^�W�V�cgp�kgY�`�h
cgv�Y"d�V�cgV�y\ijWEc�p�k�W$q�e�p�^�vE` r e�Y
k�{LY9dEkg` r p�egcgW�Y9e�e�t�kg`Lt3Y9kgc�sbY9e
`nhfcgv�Y<d�Vnc�V�V�kgYBYJ�,cgkgY9oKYJ[bX�{�Vn[Cp�V r []YLq�W�`�cN`LW�[]X r Y
^JV�pIe�Y
cgv�YJX�hPY9Y9d r VL^��uc�`�VLW�dRY9W�vIV�W�^JYNcgv,Y�}N~J�m�n���������Nd,Y
eg^9k�sCtQl
c�sb`LW(q r p,cUVn[Ce�` r Y
^JVLp�e�Y�cgv,Y9X r Y9^a`�oKY�t3`�c�Y
W�c�sCVn[,^JVLW�d,sCd�VncgY9e
hP`Lk�oKY9VLegp�kgY9oKY
WLc�sbW�{�V�kgsbVLW�cge�VLW�d�VLe�e�p�^�v�t�kg`�{Qsbd,Y6^Jkgs]cgsb^9Vn[
sCWQhP`Lk�oHVnc�sb`LWFhP`Lk�h�p�cgp�kgY�p�egY9k�e�`nh2c�v,Y9egY�oKY9VLegp�kgY9oKY
WLc�eJy
Ñ v,Y r sbw�wLY9egc�c�V���Yal�V¢Z�V¢X\t3`�sCWLc�e$h�kg`Lo§o"Y
V�e�p�kgY9oKY9W�c$e�c�p�dQl

sbY9eRV�kgY�`nhPcgY9WÒsCWÆ� r k�`�V�dÒk�p,[]Y
e�`�h�cgvQp�o r �ªV�WIdÒW,`�c sbW
d,Y9cgVnsb[CeJyÏÓ3`LkBYa��VLoKt�[]YLq6V�Wª` r egY9kg{�Y
d�©�V�kgYJcg`nlmc�X,tIY<tIk�sCWQl
^asCt,[bY"`�kfÔ�Õ�¤�ÖnÕnl«c�X,t3Y�kgp,[bYB��s«y YLy]q.ÔLÕ�×Ø`nh�cgv,YHYa�SY9^Jcgef^a`�oKY9e
h�kg`LoÙÖnÕQ×Ú`�h�cgv,Y�^JVLp�egY9eJ�"sCeF`�hPc�Y9W§Vn[b[6c�v�VncE^JVLW r YRkgYal
[bsbV r []XRV�W�d�kg` r pIe�cg[]X�sCWQhPY
kgkgY9d h�kg`LoÛv�s]w�vQl«{�VLk�sCV r sb[bs]c�X�d�V�cgV
`nh��Qp,Y
e�cgs]`�W�V r [bY<�Qp�V�[]sbc�X�q�VLW�d�V�W�X5V�c�cgY9oHt,c�V�cN¡Icgc�sCW,w5V
e�tIY
^as]¡3^6tIV�k�V�oKYJcgY9kgs]Ì9Y9dNoK`,d,YJ[���YLy w3y]q,V"tI`�Z�Y9k�l«[CV¢Z*c�X,tIY_`Lk
eg`LoKY�`�c�v,Y9k(w�` rIr []Y
d,XQw�`Q`L��d,sbegcgkgs r p,c�sb`LWIea�IZ�`Lp�[bd r Y�egcgVncgsbe�l
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4.2 Error and Attack Tolerance of Complex
Networks [1]
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