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$QQRXQFHPHQWV

l 0LGWHUP����VROXWLRQV�DUH�RQ�WKH�ZHE
² ODVW�GD\�WR�VXEPLW�UH�JUDGH�UHTXHVWV�LQ�7RGD\����$0�

l +:�����GXH�����������
² �&KDSWHU�������������������������������������

l 3URMHFW�3DUWQHU�6LJQXS�6KHHW�ZDV�FLUFXODWHG
l 5HDGLQJ

² 7RGD\���������
² 7XHVGD\�
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&KRNH�3DFNHWV
l 0RQLWRU�OLQN�XWLOL]DWLRQ

² NHHS�DQ�HVWLPDWH��X��RI�DYHUDJH�XWLOL]DWLRQ�RYHU�WLPH
± XQHZ� �DXROG��������D�I

� I��LV�D�����VDPSOLQJ�RI�OLQN�VWDWH
� D�LV�D�SDUDPHWHU�WR�FRQWURO�KLVWRU\

² FDQ�DOVR�XVH�TXHXH�OHQJWK�RU�EXIIHU�XWLOL]DWLRQ
l :KHQ�XWLOL]DWLRQ�LV�DERYH�D�WKUHVKROG

² IRU�HDFK�QHZ�SDFNHW�WR�EH�VHQW�RYHU�FRQJHVWHG�OLQN
� VHQG�´FKRNHµ�SDFNHW�EDFN�WR�VHQGHU
� WDJ�IRUZDUGHG�GDWD�SDFNHW�WR�SUHYHQW�PRUH�FRNH
SDFNHWV

² ZKHQ�VHQGHU�UHFHLYHV�FKRNH�SDFNHW
� PXVW�UHGXFH�UDWH�WR�´FKRNHGµ�GHVWLQDWLRQ

l +RS�E\�KRS�FRNH
² RQ�SDWK�EDFN�WR�VHQGHU��HDFK�URXWHU�UHGXFHV�WUDIILF
² FRQVXPHV�EXIIHU�VSDFH�DORQJ�SDWK�WR�VHQGHU
² SURYLGHV�IDVWHU�UHOLHI�WR�FRQJHVWHG�URXWHU�OLQN
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)DLU�4XHXLQJ
l /RFDO��SHU�URXWHU��FRQJHVWLRQ�FRQWURO

² HDFK�RXWSXW�OLQN�KDV�Q�TXHXHV��RQH�IRU�HDFK�VHQGHU
� QHHG�WR�OLPLW�PD[�TXHXH�VL]H�RU�EXIIHUV�ZLOO�EH
H[KDXVWHG

² XVH�URXQG�URELQ�WR�VHOHFW�QH[W�SDFNHW�WR�TXHXH
� FDQ�XVH�SHU�SDFNHW�RU�SHU�E\WH
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l :HLJKWHG�)DLU�4XHXLQJ
² FDQ�JLYH�GLIIHUHQW�OLQNV�GLIIHUHQW�SULRULWLHV
² JLYH�KLJKHU�SULRULW\�OHQJWK�PXOWLSOH�VORWV�SHU�URXQG
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/RDG�6KHGGLQJ

l :KHQ�DOO�HOVH�IDLOV��URXWHUV�GURS��GLVFDUG��SDFNHWV
l 3ROLF\�TXHVWLRQ��ZKDW�SDFNHWV�WR�GURS"

² ROGHVW�RQHV��WKH\�DUH�OLNHO\�WR�EH�XVHOHVV�QRZ
² QHZHVW�RQHV��KHOSV�WR�FORVH�RSHQ�ZLQGRZ�LQ�ILOH�WUDQVIHU
² OHVV�LPSRUWDQW�RQHV

� UHTXLUHV�FRRSHUDWLRQ�RI�DSSOLFDWLRQ
� LQ�03(*�,�IUDPHV�DUH�PRUH�LPSRUWDQW�WKDQ�%�IUDPHV

² GURS�DOO�UHODWHG�SDFNHWV
� IUDJPHQWDWLRQ��ORVV�RI�RQH�SDFNHW�UHQGHUV�RWKHUV�XVHOHVV
� UHTXLUHV�LQIRUPDWLRQ�IURP�KLJKHU�OHYHOV

l 3UHHPSWLYH�VKHGGLQJ
² ZKHQ�WUDIILF�VWDUWV�WR�JHW�KLJK��GURSSLQJ�SDFNHWV�FDQ�SUHYHQW
DGGLWLRQDO�FRQJHVWLRQ
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5693���0XOWLFDVW�%DQGZLGWK�5HVHUYDWLRQ
l 5HFHLYHUV�VHQG�UHTXHVW�WR�UHVHUYH�%:��XS�VSDQQLQJ�WUHH
l 5RXWHUV�SURSDJDWH�UHTXHVW�LI�UHTXHVW�XS�WUHH

² RQO\�VHQW�LI�JUHDWHU�WKDQ�SUHY��UHTXHVW�IRU�WKLV�JURXS

l 'HVW��FDQ�UHTXHVW�%:�IRU�PXOWLSOH�DOWHUQDWLYH�VRXUFHV
² URXWHUV�RQO\�DOORFDWH�EDQGZLGWK�IRU�PD[LPXP�FKDQQHO�UHTXHVW
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,QWHUQHWZRUNLQJ

l *RDO��VHDPOHVV�RSHUDWLRQ�RYHU�PXOWLSOH�VXEQHWV
² FRXOG�EH�WZR�VLPLODU�/$1V
² OLQN�:$1V�WR�/$16
² OLQN�WZR�GLIIHUHQW�/$1V�WRJHWKHU

l ,VVXHV�
² SDFNHW�VL]H�OLPLWV��GLIIHUHQW�QHWZRUNV�PD\�KDYH�GLIIHUHQW�OLPLWV�
² TXDOLW\�RI�VHUYLFH��LV�LW�SURYLGHG��KRZ�LV�LW�GHILQHG�
² FRQJHVWLRQ�FRQWURO
² FRQQHFWLRQ�YV��FRQQHFWLRQOHVV�QHWZRUNV

l 3RVVLEOH�DW�PDQ\�OHYHOV
² SK\VLFDO�OD\HU��UHSHDWHUV
² OLQN�OD\HU��EULGJHV���UHJHQHUDWH�WUDIILF��VRPH�ILOWHULQJ
² QHWZRUN��URXWHUV���URXWH�SDFNHWV�EHWZHHQ�QHWZRUNV
² WUDQVSRUW��JDWHZD\�E\WH�VWUHDPV
² DSSOLFDWLRQ��JDWHZD\�HPDLO�EHWZHHQ�WZR�GLIIHUHQW�V\VWHPV
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)LUHZDOOV

l $�ZD\�WR�OLPLW�LQIRUPDWLRQ�IORZ
² VHOHFWLYH�IRUZDUGLQJ�RI�LQIRUPDWLRQ�EDVHG�RQ�policy
² SROLF\��UXOHV�DERXW�ZKDW�VKRXOG�EH�SHUPLWWHG
² PHFKDQLVP��ZD\�WR�HQIRUFH�SROLF\

l &DQ�EH�LPSOHPHQWHG�DW�PDQ\�OHYHOV
² DW�KLJKHU�OD\HUV�KDYH�PRUH�LQIRUPDWLRQ
² DW�ORZHU�OD\HUV�FDQ�VKDUH�ILOWHULQJ�EHWZHHQ�PXOWLSOH�KLJKHU
OHYHO�HQWLWLHV

l 3RVVLEOH�/D\HUV
² OLQN�OD\HU��ILOWHU�EDVHG�RQ�0$&�DGGUHVV
² QHWZRUN�OD\HU��ILOWHU�EDVHG�RQ�VRXUFH�GHVWLQDWLRQ��WUDQVSRUW
² WUDQVSRUW��ILOWHU�EDVHG�RQ�VHUYLFH��H�J��SRUW�QXPEHU�
² DSSOLFDWLRQ��ILOWHU�EDVHG�RQ�XVHU�QDPH�LQ�HPDLO��EDVHG�RQ
FRQWHQW
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7XQQHOLQJ

l 3UREOHP
² 6RXUFH�DQG�'HVWLQDWLRQ�DUH�FRPSDWLEOH
² VRPHWKLQJ�LQ�WKH�PLGGOH�LV�QRW�FRPSDWLEOH

l 6ROXWLRQ��7XQQHO�WKRXJK�WKH�PLGGOH
² RQO\�PXOWL�SURWRFRO�URXWHUV�QHHG�WR�XQGHUVWDQG�FRQYHUVLRQ
² SRVVLEOH�WR�WXQQHO�WKURXJK�DOPRVW�DQ\WKLQJ

� FDQ�WXQQHO�,3�WKURXJK�,3��IRU�PRELOH�FRPSXWLQJ�SHUKDSV�

IPIP IPIP

1 2

Acts like a serial line

WAN

Multiprotocol
routerEthernet in Paris

Ethernet frame Ethernet frame

Header

Tunnel
Ethernet in London

IP packet inside payload
field of the WAN packet
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,QWHUQHW�5RXWLQJ

l 8VH�WZR�OHYHOV�RI�URXWLQJ
l ORFDO��VXEQHW��OHYHO�URXWLQJ
l ,QWHUQHW�URXWLQJ�EHWZHHQ�PXOWL�SURWRFRO�JDWHZD\V

² PXOWLSOH�SURWRFRO�JDWHZD\V�DUH�JHQHUDOO\�IXOO\�FRQQHFWHG
� VLQFH�WKH\�KLGH�WKH�XQGHUO\LQJ�QHWZRUN

² SROLFLHV��SROLWLFV��FDQ�GLFWDWH�DFFHSWDEOH�URXWHV
� GRQ·W�URXWH�,%0�SDFNHWV�RI�WKH�0LFURVRIW�QHWZRUN
� DOO�SDFNHWV�VWDUWLQJ�DQG�HQGLQJ�LQ�&DQDGD�PXVW�VWD\�LQ
&DQDGD

l &DQ�XVH�DQ\�RI�WKH�VWDQGDUG�URXWLQJ�DOJRULWKPV
² OLQN�VWDWH
² GLVWDQFH�YHFWRU
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,QWHULRU�*DWHZD\�5RXWLQJ�3URWRFRO
l 5RXWHV�ZLWKLQ�D�VLQJOH�$XWRQRPRXV�6\VWHP��$6�

² $Q�$6�FRQWDLQV
� DUHDV��FROOHFWLRQ�RI�RQH�RU�PRUH�VXEQHWV�
� EDFNERQH��WR�LQWHUFRQQHFW�DUHDV�ZLWKLQ�$6�

² $OVR�&DOOHG�2SHQ�6KRUWHVW�3DWK�)LUVW��263)�
l 'LYLGHV�URXWHUV�LQWR�IRXU�FODVVHV

² ,QWHUQDO���RQO\�ZLWKLQ�WKH�DUHD
² $UHD�ERDUGHU�URXWHUV���FRQQHFW�WZR�RU�PRUH�DUHDV
² %DFNERQH�URXWHUV���FRQQHFW�WR�EDFNERQH
² $6�ERXQGDU\�URXWHUV���WDON�WR�RWKHU�$6

l ([FKDQJHV�LQIR�EHWZHHQ�DGMDFHQW�URXWHUV
² QRW�WKH�VDPH�DV�D�QHLJKERU�VLQFH�FRXOG�KDYH�PDQ\�KRSV�LQ�
EHWZHHQ

l 8VHV�OLQN�VWDWH
² IORRGLQJ�ZLWK�VHTXHQFH�QXPEHUV
² VXSSRUWV�PXOWLSOH�PHWULFV��WKURXJKSXW��UHOLDELOLW\��GHOD\
² EDFNERQH�FRPSXWHV�LQWHU�DUHD�URXWHV
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%RUGHUS�*DWHZD\�3URWRFRO��%*3�

l 8VHG�WR�URXWH�EHWZHHQ�$6·V
² FRQFHUQHG�ZLWK�SROLWLFV�DQG�WXUI�EDWWOHV
² VXSSRUWV�VSHFLILF�SROLFLHV

� GRQ·W�VHQG�P\�SDFNHWV�RI�QHWZRUN�;
� GRQ·W�VHQG�SDFNHWV�WKURXJK�PH

l 7ZR�W\SHV�RI�QRGHV
² VWXE�QHWZRUNV��RQH�FRQQHFWLRQ�WR�%*3�
² PXOWL�FRQQHFWHG�QHWZRUNV��PRUH�WKDQ�RQH�FRQQHFWLRQ�

� PLJKW�DOVR�EH�WUDQVLW�QHWZRUNV��FDUU\�WUDIILF�IRU�RWKHUV�

l 8VHV�'LVWDQFH�9HFWRU
² EXW�LQFOXGHV�FRPSOHWH�SDWK�LQ�WDEOH�DQG�VHQW�WR�QHLJKERUV
² XVHV�´VFRULQJµ�IXQFWLRQ�WR�VHOHFW�DPRQJ�SRVVLEOH�URXWHV


