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C0QT>XQTS�>A@-Uu>ANDCFI$WFSVU-O-JVBf@-g�Q=E-S�WFBfCFv�IAZ\Zj>[BfNfOMW`S b w�E-BDJLE P > <y; S�>Ag[gAWF>r_±>XQTSVU ;=< >$U-BDC0QT>[@=Q
JVIAWFS P BDgAWF>^Q=BfI[@4BD@4>dwxBfWFSVNfSVCFC P I ; BfNDS�>AU4EMI{J�@-SeQ
wdIAWFvKG

��Bf@M>ANDN <cb IAZ�Q=E-S~CFSe_\SVW`>[NtwdSVBfg[E=Q�ZjO-@-JeQ=BfI[@-C�Q=E->^Q4JV>[@ ; S P BD@-B P Bf�VSVU�Q=I P >[vAS�>?U-SVJVBa�
CFBDIA@}IA@�JVI[W`S|h-Nf>[JVS P SV@=Q b IAO-Wxh-WFI^Q=IKJVIAN b >[Cx>[@�Se�s> P h-NDS b O-CFSVCxU-SVND> < >[C�Q=E-S�ZjO-@-JeQ=BfI[@4QTI
; S P IA@-BaQTI[W`SVU�>[C�IAh-h�IACFSVU�Q=I�h->[W`> P SeQTSVWFC�NfBDvAS P Bf@-B P O P ä P >^�sB P O P ä[>r_\SVW`>[gAS�U-BDC0Q=>A@-JVS�IAW
P >^�sB P O P U-Bf> P SeQ=SVW`G�
�E-S�W`SV>[CFIA@?BfC�Q=E-S�IXQTE-SVW�h->[W`> P SeQ=SVWFC�>[W`S P I[W`S�>Ah-h-WFI[h-W`BD>^Q=S�ZjIAW�>
C0Q=>^Q=BfJ�@-SeQ�w$IAWFv�wxE-SVWFSuvK@-IrwxNfSVUMgAS�IAZ�@-SeQ�w$IAWFv�Q=IAh�IANDIAg < JV>[@ ; S�I ; Q=>ABD@-SVU�SV>ACrBfN < G��'U-UMBR�
Q=BfI[@->ANDN <cb wdS ; SVNDBfSe_\S)Q=E->^Q'IAO-W�h-WFI^Q=IKJVIANMBDC�gAST@-SVW`BDJ�>[C�BaQ�JV>[@ ; S�SV>ACrBfN < Se�{Q=SV@-U-SVU$Q=I�Bf@-JVNDO-U-S



nA­

I^Q=E-SVW�%�IA+4h->[W`> P SeQ=SVWFC�NfBDvAS�E-I[h]�rJVI[O-@TQ bi; >[@-U]wxBfU]Q=E b SeQ=JVGiI[W�>�JVI P�; Bf@->XQTBDIA@�IAZ\QTE-SVCrSVG

©AGD© ��WFI^Q=IKJVIANH#dSVCFBDgA@


�E-S�JVIAWFS�h-Nf>[JVS P SV@TQxh-WFI^Q=IKJVIANHBfC�U-SVCFBDgA@-SVUuQTI P IA@-BaQTI[W�Q=E-S�@-SeQ
wdI[W`vy@-IKU-SVC�B P h-NfBDJVBRQ=N <
ZjIAW�U-SVNf> < _±>[W`BD>^Q=BfI[@-C�> ; IL_MS'>xU-SVk-@-SVU?ËÊÌcÍXÎFÏLÌ ÑcÒÔÓ >A@-U�Q=E-SV@ P BDgAWF>^Q=S�Q=E-S'JVIAWFS�I[@|>xE-IAh]� ;=< �
E-I[h ; >ACrBfC�Q=I4>�C�QTWF>^Q=SVgABDJuh�I[CFBaQTBDIA@ b Se_\SV@=QTO->[NfN < WFSV>AJYE-Bf@-g4>[@�IAh]Q=B P >[N)h�IACFBaQTBDIA@�>^Q�C0Q=SV>AU <
C0Q=>^Q=SVG�
�EKO-C b Q=E-S�h-WFI^Q=I{JVI[NiUMSVCFBfg[@4E->AC�QTI�>AU-U-WFSVCFC)Q=E-S�ZmI[NfNDIrwxBf@-g�h�I[Bf@=Q=CFq

¥ G���@-BRQ=Bf>[NHJVIAWFS�CFSVNfSVJeQ=BfI[@4U-O-WFBf@-g ; IKI^Q=C0Q=W`>[h4IAZ\Q=E-S�	�5�
 ; >AJYv ; IA@MSVG

n G�	�I[@=QTBD@{O-I[O-C P IA@-BaQ=IAWFBf@-g ;=< QTE-S�JVIAWFS�ZjIAWtO-@->[JVJVSVh]QT> ; NfS�Bf@-JVWFSV>ACFSVC�Bf@�U-SVNf> < > ; IL_MS�Q=E-S
CFh�SVJVBDk-SVU�_±>[NfO-S�vK@-Irw�@u>ACRQ"S;TU8;V=W ÃYX[Z
Æ WH>[@-U�Q=E-SV@ P >AvKBf@Mg�Q=E-S�U-SVJVBDCFBDIA@dQTI P BDgAWF>^Q=StQ=E-S
JVIAWFS">AJVJVI[W`UMBf@-g[N < Q=I~v[SVSVhyQ=E-S"Ir_\SVW`>[NfN)U-SVNf> < w�BaQTE-BD@�>A@�>AJVJVSVh]Q=> ; NDS"NDB P BRQ�CFh�SVJVBDk-SVU
>ACxËÊÌcÍXÎFÏLÌ ÑcÒ¦Ó BfGDSVGi> P >[W`g[Bf@4> ; Ir_\S�Q=E-S�Q"S;TU8;V=W ÃYX[Z
Æ W G

©[G�7'I[h]� ;=< �rE-IAh4WFSVNfBD> ; NDS P BDgAWF>^Q=BDIA@4I[Z\QTE-S�JVI[W`S�wxBRQ=E P BD@-B P >[NiIr_\SVW`E-SV>[U-G

«[G�#dBDCFCFS P BD@->XQTBDIA@4I[Z�@MSewùJVI[W`S�BD@-ZjIAW P >XQTBDIA@-G

�MI[W$Se�s> P h-NDS b NfSeQ�O-C�JVI[@-CFBfU-SVW�QTEMS P O-NRQ=BfJV>[C0Q�QTWFSVSuCFE-Irwx@�Bf@��)Bfg[O-W`Su©[G ¥ >A@MU�>[CFCFO P S
Q=E->^Q�>[NfN�Q=E-S�@-IKU-SVC�>AWFS P S P�; SVWFCuI[Z�Q=E-S P O-NRQ=BfJV>[C0Q�gAWFIAO-hMG§
�E-S�JVI[W`S4CFSV@-U-C P O-NaQTBDJV>AC0Q
h->[JLv[SeQTC�_sBf>"QTE-SuIA@A��QTWFSVS"WFIAO]Q=SVWFC ¥ b n b © b >A@-U�«�Q=I�QTE-S P S P�; SVWFCFGy
�E-Su>AWFW`IrwxC�Bf@-U-BDJV>^Q=S
E-Irw¶W`I[O]Q=SVW`C ¥ b n b © b >A@-U,«�WFSV>AJYE�QTE-S�JVIAWFS�w�BaQTE,>[JYv{@-ILw�NDSVU-g P SV@=QTC"ZjI[W'Q=E-S P O-NaQTBDJV>AC0Q
h->[JLv[SeQTCrG�
�E-S�JVIAWFS�QTEKO-C�W`SVJVI[W`U-C)QTE-S$EMBfC0Q=IAW < IAZMQ=E-S$U-SVND> < C�Bf@"QTSVW P C�IAZMQ=E-S$WFSVNf>XQTBa_MS�Q=B P S
U-BD¸�SVW`SV@MJVS ; SeQ�wdSVSV@xQTE-S�h->[JLv[SeQ=C�CrSV@TQ$>A@-UxQTE-S�JVI[W`WFSVCFh�I[@-U-Bf@-g�>AJYvK@-Irw�NDSVU-g P SV@=QTC�WFSVJVSVBR_\SVU
ZjW`I P Q=E-S�WFSVCFh�SVJeQ=BR_\S�CFO ; Q=W`SVS ; WF>A@MJLE-SVC�QTI�QTE-S�JVI[W`SVGu��CFCFO P S'Q=E->^Q]\�É*^`_uE->AC$>yg[W`SV>XQTSVW
U-SVND> < Q=E->A@�QTE-SxI^Q=E-SVWFC�U-I b wxE-BfJYE�B P h-NfBDSVC�QTE->XQ�QTE-SxJVIAWFS�BDC'@-I^Q�>XQ�BRQ=C�ý ; SVC�QTþ�I[W�IAh]Q=B P >AN
h�I[CFBRQ=BfI[@"Q=I�SVlKO->ANDBf�VS�QTE-S�UMSVNf> < ZjWFI P >[NfN�Q=E-S�CFO ; Q=W`SVSVCrG�
�E{O-C b Q=E-S�h-WFI^Q=IKJVIAN�Q=>Av[SVC�JV>[W`S�IAZ
Q=E-S�CFO ; I[h]QTB P >[Nih-ND>AJVS P SV@=Q�BD@"QTEMS�ZmI[NfNDIrw�BD@-g P >[@-@-SVWFq
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On Tree Router 

New Core 

Direction of Acknowledgements

�)Bfg[O-W`S�©AG ¥ q��i�s> P h-NDS�	�I[W`S�5�>[CFSVU4��O-NaQTBDJV>AC�Q�
tWFSVS

¥ G�	�I[W`SxCFSVNDSVJeQTBDIA@�U-O-WFBf@Mg ; IKI^Q=C0Q=W`>[h�IAZ�QTE-Sx	�5�
 ; >AJYv ; I[@-SVG$
�E-Sxh-WFI^Q=IKJVIAN�O-CFSVC'W`>[@]�
U-I P CFSVNDSVJeQTBDIA@�I[Z�QTE-S�JVIAWFSxBf@-BaQTBD>ANDN < I[W�QTE-Sxk-WFC0Q�E-IAC�Q�I[Z�QTE-S P O-NRQ=BfJV>[C0Q�CFSVCFCFBDIA@�JV>[@
; S�JYE-IACFST@4>AC)Q=E-S�JVIAWFSVG

n G�
�E-SdU-SVJVBDCFBfI[@~ZmI[W�JVI[W`S P Bfg[W`>XQTBDIA@~BDC�I ; Q=>ABD@-SVU ;=< JV>[NfJVO-ND>^Q=Bf@-g�QTE-SmQ"S;T+8�V Æ�Å W0,	n Ã W Æ Ir_MSVW
QTE-S"E-BfC0Q=IAW < I[Z�U-SVND> < Cdg[>^Q=E-SVW`SVU ;=< Q=E-S�JVO-WFW`SV@=QuJVIAWFS"Ir_MSVWdSV>[JYE?NDBf@-v�QTI�wxE-BfJYE|Q=E-S
JVIAWFS�BfC�JVI[@-@-SVJeQ=SVU-G

��Bfg[O-WFS�©AG n U-SVhMBfJeQ=C�>�h�IACrCFB ; NDS�E-BfC�QTI[W < I[Z�U-SVNf> < C�>[JVJVO P O-ND>^Q=SVU�ZjW`I P QTE-S�ZjI[O-W�I[@]��Q=W`SVS
WFIAO]Q=SVW`Cx.0��
��'CF1 ;=< QTEMS�JVIAWFSVG���SeQxO-C�U-SVk-@-S�Q=E-S�ZjIANDNfIrwxBf@-g�>[W`WF> < ZmI[W�>A@->[N < CFBDCFq
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��BDgAO-WFS�©AG n q�7�BfC0Q=IAW < IAZt#dSVND> < C�O-CFSVU�ZmI[W�	�IAWFS�+-SVNDSVJeQTBDIA@

Q�SoTU8;V=prq"s�tvu �xwfq���@�>[WFW`> < O-CFSVU ;T< QTE-S�JVI[W`S$QTI4C�QTI[W`S$QTE-S�CF> P h-NDSVC�IAZ�U-SVNf> < I ; Q=>ABD@-SVU
ZjW`I P SV>[JYE4IAZ\Q=E-Sy/û@-SVBDgAE ; I[W`BD@-guI[@]��Q=W`SVS�WFIAO]Q=SVW`C{z ¥}|�~�| /�G
��@ãI[W`U-SVWdQTI�U-SVJVBDU-S�wxE-BfJYE ; WF>A@MJLEãBDCuCrE-Irw�BD@-g�>�JVIA@-CFBDC0QTSV@=Q�U-SVND> <cb QTE-S4JVIAWFS�E->[CdQTI

JVI P h-O]Q=S�>�h->AWF> P SeQ=SVW b Q"S;T+8�V[Æ�Å W�,	n Ã W Æ b ZmI[W�SV>[JYE�IAZ�QTE-S?/ @-SVBDgAE ; I[W`BD@-g�I[@]��QTWFSVS�W`I[O]QTSVWFC
Q=E-W`I[O-gAE~w�EMBfJYE�BRQ�E->[C P I[@-BaQTI[W`SVU~QTEMS"U-SVND> < G~
�EMS4Q"S;T+8�V Æ Å W0,	n Ã W Æ JV>A@ ; SuJVI P h-O]Q=SVU�ZmWFI P
Q=E-S�W`SVJVO-WFCFBR_\S�SVlKO->^Q=BfI[@4g[BR_\SV@ ; SVNfILw�q

Q�SoTU8;V Æ�Å W�,�n Ã W Æ u �fw-Ç/ÈOQ"S;TU8;V Æ�Å W�,	n Ã W Æ u �O1 ¥ w=. . ¥ 1�È�1{Q"S;T+8�V=p�q"s�t�u �fw

�E->XQ?BfC b QTE-S�Q"S;TU8;V Æ�Å W�,	n Ã W Æ >XQ?C0Q=SVh��~BDCyÈ���Q"S;T+8�V Æ�Å W0,	n Ã W Æ >XQ?C0Q=SVh3.0�}1 ¥ 1|>[@-U�Q=E-S

Q"S;T+8�V p�q"s�t >^QxC0Q=SVh4� b wxE-SVW`S o*| È |ç¥ N o*| � | �)NX>[@-U ¥}|�~�| /�G
�åC P >[NfNt_±>[NfO-S�IAZ'È b CF> < È Ç o G n b g[BR_\SVC P IAWFS�wdSVBDgAE=Q=>Ag[S�QTI�ND>^Q=SVW'_�>ANDO-SVC�wxE-SVW`SV>[C

ÈJ� o=� ¬4g[BR_\SVC P I[W`S�B P h�IAW0QT>[@-JVS$QTI4SV>[W`NDBfSVW�_±>[NfO-SVCFG�+-BD@-JVS�> P I ; BDNfS�>[U�E-IKJ�@-SeQ�w$IAWFv�BDC
JYE->AWF>AJeQ=SVWFBf�VSVU ;=< U < @-> P BfJ�JLEM>A@-g[SVC�Bf@?@-SeQ�wdI[W`v"Q=IAh�IANDIAg <cb >[CFCFBDgA@-BD@-g|B P h�IAW0QT>[@-JVS�Q=I�Q=E-S
P IAC0Q�WFSVJVSV@=QTN <�P I[@-BRQ=I[W`SVU�_±>ANDO-SVC�SV@-> ; NDSVC�Q=E-SxJVI[W`S�h-ND>AJVS P SV@TQ�h-WFIXQTIKJVIANMQ=I|>AU->[h]Q'QTI�Q=E-S
P IAC0QdWFSVJVSV@=QdJYE->[@-gASVC�BD@|@-SeQ
wdIAWFv$QTI[h�IANDIAg < w�BaQTE-I[O]Qd@-SVg[NfSVJeQ=Bf@-g�Q=E-S�W`S P >ABD@-BD@-g�E-BfC�QTI[W < IAZ
U-SVND> < C P I[@-BRQ=IAWFSVU ;T< QTE-S�JVI[W`SVG?�\IAW�Se�s> P h-NDS b È§Ç o GD¬uwxBfNDN�gABa_MS�SVlKO->AN�CFBfg[@-BfkMJV>A@-JVS�QTI
; IXQTE"Q=E-S�JVO-WFW`SV@=Q�>[@-U4h->[C0Q�Cr> P h-NfSVCFG

�E-SIQ�SoTU8;V Æ�Å W�,�n Ã W Æ h->AWF> P SeQTSVW�BDC�JVI P hMO]QTSVU ;T< Q=E-S4JVI[W`S�O-CFBD@-g ; I^Q=E�Q=E-S4E-BDC0Q=IAW < IAZ

U-SVND> < C�>[@-U�QTEMS$wdSVBDgAE-BD@-g4Zj>[JeQTI[WxÈ�G�
�E-S?Q"S;TU8;V Æ�Å W�,	n Ã W Æ gABa_MSVC�QTEMS�JVIAWFS�>�JVI P h-WFSVE-SV@-CFBR_\S
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NfIKJV>[N�_sBfSewüI[Z�Q=E-S4B P�; >[Nf>[@-JVSVC�Bf@´U-SVND> < IL_MSVWuBaQTC�CFO ; QTWFSVS ; WF>A@-JYE-SVC b w�E-BDJLE´BDC ; >[CFBDJV>ANDN <
JV>[O-CFSVU ;=< >[C <sPuP SeQTWFBfJ�JLEM>A@-g[SVC�BD@�BaQTCx@-SeQ�wdI[W`v|Q=I[h�IANDIAg < G�
�EKO-C b Q"S;TU8;V Æ�Å W�,	n Ã W Æ JYE->A@-g[SVC
wxBRQ=E4@-SeQ
wdIAWFvxQ=IAh�IANfI[g < >A@-UuQ=E-SVW`SVZjI[W`S�BRQxBDC�O-CFSVU ;=< Q=E-S�JVIAWFS�h-ND>AJVS P SV@=Qxh-W`IXQTIKJVI[NH>ANDIA@-g
wxBRQ=E�ËÊÌ[ÍVÎFÏrÌ ÑcÒÔÓ Q=I P Ir_MS�QTE-S�JVI[W`S$Q=I"Q=E-S�@-Se�KQ�EMIAh�BD@�>A@�>XQ`Q=S P h]Q�Q=I P Bf@-B P BD�VS�B P�; >ANa�
>A@MJVSVCyBf@�U-SVND> < G³��Irw b WFSVZjSVW`WFBf@-g�QTI�k-gAO-WFS�©AG n b BRQ�JV>A@ ; S�JVIA@-JVNDO-U-SVU�QTEM>^Q|Q=E-S�\�É*^`_
U-SVND> < g[W`>[h-E6CFE-ILw�C|> Ò áVÍ��KÎFÍ�áVê Ó ësÎFÍYÏLÜjÏâË�Î`ê�Ë Ó Î{�=Ü
ácËÊÜ Ñ ê3ZjW`I P Q"S;TU8;V=W ÃYX[Z
Æ W G3
�E->XQ�BfC b ZjIAW
\�É*^`_;N�Q"S;T+8�V Æ Å W0,	n Ã W Æ ��Q"S;TU8;V=W ÃYX[Z
Æ W G�7�SV@-JVS b \�É*^`_xBDC�Q=E-S�@-Se�KQ�h-W`I ; > ; NDS�h�I[CFBaQTBDIA@�ZjI[W)Q=E-S
JVI[W`SVG

�E-S�Q"S;T+8�V=W ÃYX[Z
Æ WiBfC�Q=E-S�U-SVCFBDW`SVU"%�IA+�CFh�SVJVBfk-SVU�QTI�QTE-S�JVI[W`S ;T< Q=E-S P O-NaQTBDJV>AC�Q�>[h-h-NfBDJV>^Q=BfI[@

>A@MU�ËÊÌcÍXÎFÏLÌ ÑcÒÔÓ BDC�Q=E-S P >^�sB P O P NfB P BaQ�> ; IL_MStQTE-S�WFSVlKO-BfWFSVU�%�I[+'_±>[NfO-Stw�E-BDJYE'Q=E-S P O-NaQTBDJV>AC0Q
>AhMh-NfBDJV>^Q=BfI[@4JV>A@4Cr>AZjSVN < Q=IANDSVW`>XQTSVG
��@�>[U-U-BaQTBDIA@4QTIIQ"SoTU8;V Æ�Å W�,�n Ã W Æ QTE-S�ËÊÌcÍXÎFÏLÌ ÑcÒÔÓ BfCxO-CFSVU�BD@�I[W`U-SVW�QTI�>L_MI[BfU�ZjW`SVlKO-SV@=Q|JVIAWFS

P Bfg[W`>XQTBDIA@-CdU-O-S�Q=I P BD@-BfCFJVOMNfS�JYE->[@-gASVCd> ; Ir_MS'QTE-S�Q"S;TU8;V=W ÃYX[Z
Æ W G�
�E-S�_�>ANDO-S�I[Z�ËÊÌ[ÍVÎFÏrÌ ÑcÒÔÓ BDC
U-SVh�SV@-UMSV@TQ�O-h�I[@?QTE-S P Bf@-B P O P U-SVNf> < B P h-WFIr_\S P SV@=QuQTE->XQ"w$IAO-NDUãIKJVJVO-W�wxBRQ=EãJVIAWFS P Ba�
gAWF>XQTBDIA@?>[@-U?>ANDCFI~U-SVh�SV@-UMCdO-h�I[@|QTE-S�U < @-> P BDJVCdI[ZiQTE-S P I ; BDNfS">AU?E-IKJ�@-SeQ
wdIAWFvKGu7'SV@-JVS b
Q=E-SVW`S�BfC�>�ËÊÍXá Ó Î Ñ�� ; S`Q�wdSVSV@uQTE-S�W`SVCrh�IA@MCFBR_\SV@-SVCFC�IAZ�QTE-S�h-WFI^Q=I{JVI[N�Q=I$QTE-S�>AU�E-IKJ�@-SeQ�wdI[W`v
U < @-> P BfJVC�>[@-UyQ=E-Sd_±>ANDO-S"I[ZHQ=E-S4ËÊÌcÍXÎFÏLÌ ÑcÒÔÓ Gy�
@�h-WF>AJeQ=BfJVS b QTEMS ; SVC�Q�h�I[CFBRQ=BfI[@�ZjI[W�QTE-SuJVIAWFS
_±>[W`BDSVC'>[C'@MI{U-SVC P IL_MS�Bf@�QTE-S�@-SeQ�wdI[W`vKG�
�E-SVWFSxBDC'>[NfCFI|IL_MSVWFE-SV>AU�Bf@=_MI[NR_\SVU�BD@ P Ir_sBf@-g�Q=E-S
JVI[W`SVG6�\IAW�Q=E-SVCFS~WFSV>ACFI[@-C b >ãËÊÌcÍXÎFÏLÌ Ñ[ÒÔÓ CFE-IAO-NDU ; S�O-CFSVU�Q=I?hMW`Se_\SV@TQ"Q=E-S ; >AJYv=�r>[@-U]�rZmI[WzQ=E
P Ir_MS P SV@=Q�I[Z\QTE-S�JVI[W`S�ZjI[W P Bf@-B P >[NiB P hMW`Ir_\S P SV@=Q=C�Bf@4UMSVNf> < G
�'ZèQ=SVWyU-SVJVBfUMBf@-g�O-h�IA@}Q=E-S�@-Sew h�IACrBRQ=BfI[@�I[Z�QTE-S?JVIAWFS b Q=E-S?h-W`IXQTIKJVI[N�SV@=QTSVWFC~>�ó�Ë�á[Ë�Î

� ÍXáVêMÏ�ñVÎFÍ|ó�Ë�á��KÎ b w�E-SVWFS|BaQ�Q=W`>[@-CFZjSVW`C�BRQ=C�C0Q=>^Q=S b BDGfSVG P O-NRQ=BfJV>[C0Q~g[W`I[O-h}BD@-ZjIAW P >XQTBDIA@ b Q=I�BRQ=C
h-WFI ; > ; NfS~@-Sewõh�I[CFBRQ=BfI[@-Gã��@�Q=E-BDC�Se�s> P h-NDS b >ãô Ñ ÍXÎuó�Ë�ácË�Î � ÍVáVê-Ï ñVÎFÍ P SVCFCF>[gAS~BfC"O-@-BDJV>AC0Q
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