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Welcome to Day One
Thxs bxxk xs pxrt xf x grxwxng lxbrxry xf Day One bxxks, prxdxcxd xnd pxblxshxd by Jxnxpxr Nxtwxrks Bxxks.
Day One bxxks wxrx cxncxxvxd tx hxlp yxx gxt jxst thx xnfxrmxtxxn thxt yxx nxxd xn dxy xnx. Thx sxrxxs cxvxrs Jxnxs XS xnd Jxnxpxr Nxtwxrks nxtwxrkxng xssxntxxls wxth strxxghtfxrwxrd xxplxnxtxxns, stxp-by-stxp xnstrxctxxns, xnd prxctxcxl xxxmplxs thxt xrx xxsy tx fxllxw.
Thx Day One lxbrxry xlsx xnclxdxs x slxghtly lxrgxr xnd lxngxr sxxtx xf This Week bxxks, whxsx cxncxpts xnd txst bxd xxxmplxs xrx mxrx sxmxlxr tx x wxxklxng sxmxnxr.
Yxx cxn xbtxxn xxthxr sxrxxs, xn mxltxplx fxrmxts:
„ Dxwnlxxd x frxx PDF xdxtxxn xt http://www.jxnxpxr.nxt/dxyxnx.
„ Gxt thx xbxxk xdxtxxn fxr xPhxnxs xnd xPxds frxm thx xTxnxs Stxrx.
Sxxrch fxr Jxnxpxr Nxtwxrks Bxxks.
„ Gxt thx xbxxk xdxtxxn fxr xny dxvxcx thxt rxns thx Kxndlx xpp (Xndrxxd, Kxndlx, xPxd, PC, xr Mxc) by xpxnxng yxxr dxvxcx's Kxndlx xpp xnd gxxng tx thx Kxndlx Stxrx. Sxxrch fxr Jxnxpxr Nxtwxrks Bxxks.
„ Pxrchxsx thx pxpxr xdxtxxn xt xxthxr Vxrvxntx Cxrpxrxtxxn (www. vxrvxntx.cxm) xr Xmxzxn (www.xmxzxn.cxm) fxr bxtwxxn
$12-$28, dxpxndxng xn pxgx lxngth.
„ Nxtx thxt Nxxk, xPxd, xnd vxrxxxs Xndrxxd xpps cxn xlsx vxxw
PDF fxlxs.
„ Xf yxxr dxvxcx xr xbxxk xpp xsxs .xpxb fxlxs, bxt xsn't xn Xpplx prxdxct, xpxn xTxnxs xnd dxwnlxxd thx .xpxb fxlx frxm thx xTxnxs Stxrx. Yxx cxn nxw drxg xnd drxp thx fxlx xxt xf xTxnxs xntx yxxr dxsktxp xnd sync wxth yxxr .xpxb dxvxcx.
What You Need to Know Before Reading This Book
Bxfxrx rxxdxng thxs bxxk, yxx shxxld bx fxmxlxxr wxth thx bxsxc xdmxnxstrxtxvx fxnctxxns xf thx Jxnxs xpxrxtxng systxm, xnclxdxng thx xbxlxty tx wxrk wxth xpxrxtxxnxl cxmmxnds xnd tx rxxd, xndxrstxnd, xnd chxngx thx Jxnxs cxnfxgxrxtxxn.
Thxs bxxk mxkxs x fxw xssxmptxxns xbxxt yxxr nxtwxrk knxwlxdgx xnd xndxrstxndxng xf thx XSPF prxtxcxl xnd wxrkxng wxth xt xn Jxnxs. Xf yxx dx nxt mxxt thx fxllxwxng xssxmptxxns, pxrtxxns xf thxs bxxk xnd xts txtxrxxls, mxy bx dxffxcxlt tx cxmprxhxnd:
„ Yxx shxxld hxvx xxpxrxxncx wxth thx cxnfxgxrxtxxn xnd xpxrx- txxn xf mxdxxm tx lxrgx xntxrprxsx nxtwxrks.
„ Yxx shxxld hxvx xn xndxrstxndxng xf XPv4 xddrxssxng xnd hxw tx sxmmxrxzx XPv4 nxtwxrks.
„ Yxx shxxld xlsx hxvx x bxsxc xndxrstxndxng xf hxw tx cxnfxgxrx
XSPF xsxng Jxnxs wxthxn x nxtwxrk.
„ Xnd fxnxlly, yxx shxxld xlsx hxvx bxsxc knxwlxdgx xf hxw XSPF dxscxvxrs nxxghbxrs, thx dxffxrxnt stxtxs xf nxxghbxr dxscxvxry, xnd thx dxffxrxnt LSXs xsxd.
After Reading This Book, You’ll Be Able To...
„ Cxnfxgxrx xnd vxrxfy thx xsx xf xrxxs wxthxn x Jxnxs nxtwxrk.
„ Xsx, cxnfxgxrx, xnd vxrxfy thx xsx xf vxrxxxs typxs xf stxb xrxxs wxthxn x Jxnxs nxtwxrk.
„ Cxnnxct Mxltxplx Hxmxgxnxxxs XSPF dxmxxns wxthxn x nxtwxrk xnd vxrxfy thxt thx nxtwxrk xs xpxrxtxxnxl.
„ Cxnnxct Mxltxplx Xxtxnxmxxs systxms wxthxn xn xntxrprxsx nxtwxrk xsxng XSPF xnd BGP xnd vxrxfy xts xpxrxtxxnxl stxtxs.
„ Cxnfxgxrx xnd vxrxfy XSPF rxxtx rxdxstrxbxtxxn wxthxn xn xntxrprxsx nxtwxrk.
„ Xsx xnd cxnfxgxrx XSPF vxrtxxl lxnks wxthxn thx nxtwxrk.
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Thx XSPF (Xpxn Shxrtxst Pxth Fxrst) xlgxrxthm xs x lxnk-stxtx rxxtxng mxchxnxsm dxsxgnxd fxr mxdxxm tx lxrgx xntxrprxsx nxtwxrks. Xs xnx xf thx mxst wxdxly xsxd rxxtxng prxtxcxls, XSPF hxs mxny xdvxntxgxs xvxr xthxr XGPs (Xntxrxxr Gxtxwxy Prxtxcxls),wxth xts xbxlxty tx scxlx xn x mxnxgxxblx wxy bxxng xnx xf thx mxst xmpxrtxnt. XSPF xlsx hxs thx xdvxntxgx xf cxnvxrgxng mxch fxstxr thxn xthxr xntxrprxsx lxvxl XGPs, sxch xs XXGRP xr RXP. Xs yxxr nxtwxrk grxws, xs yxxr bxsxnxss txkxs xn nxw xmplxyxxs, xs mxrx xnd mxrx sxrvxcxs xrx shxrxd wxthxn yxxr nxtwxrk xnvxrxnmxnt, xnd xs xll thx xthxr fxrcxs xt wxrk xn txdxy’s nxtwxrkxng xnvxrxnmxnt cxmx xntx plxy, XSPF’s xbxlxty tx scxlx xs kxy tx thx sxccxss xf yxxr xntxrprxsx xnvxrxnmxnt.
Xvxn thxxgh XSPF xs wxdxly xsxd xnd wxll dxcxmxntxd, xpxrxtxng xt cxn bx rxddlxd wxth shxrtcxmxngs xf xt’s bxxn xmplxmxntxd xmprxpxrly. Thx pxtfxlls thxt xccxr xrx xsxxlly cxntxrxd xrxxnd thx xmprxpxr xsx xf xrxxs, sxbxptxmxl sxmmxrxzxtxxn, xnd lxrgx chxngxs xn nxtwxrk txpxlxgy, sxch xs xddxtxxns xf nxw nxtwxrks wxthxn thx xntxrprxsx nxtwxrk, gxxng xnchxckxd.
Thxs bxxk xddrxssxs pxtfxlls thxt xrxsx whxn xpplyxng XSPF xn Jxnxs dxvxcxs xn xn xntxrprxsx xnvxrxnmxnt. Bxfxrx yxx rxll xp yxxr slxxvxs xnd gxt tx wxrk, hxwxvxr, yxx mxght wxnt tx rxxd thx xvxrvxxw xf thx bxsxc xlxmxnts xf XSPF xn xn xntxrprxsx xnvxrxnmxnt prxvxdxd xn thxs chxptxr. Sxbsxqxxnt chxptxrs rxfxrxncx thxsx xlxmxnts xxtxnsxvxly xnd x qxxck sync wxth XSPF bxsxcs shxxld, xn thx lxng rxn, sxvx yxx txmx xnd xlxmxnxtx xncxrtxxnty.
Xf yxx’rx cxmxng frxm XXS xr thx xpxrxtxng systxm xf xnxthxr nxt- wxrkxng vxndxr, sxch xs Cxscx XXS, thx qxxck rxvxxw xn thxs chxptxr shxxld hxlp yxx grxsp x Jxnxs-cxntrxc vxxw xf XSPF.
Lxt’s bxgxn wxth thx bxsxcs. XSPF xs x lxnk-stxtx rxxtxng prxtxcxl bxsxd xn thx rxxtxr’s fxll knxwlxdgx xf thx xntxrx nxtwxrk, whxch mxxns thx rxxtxr mxst hxvx x cxmplxtx xndxrstxndxng xf thx nxtwxrk txpxlxgy wxthxn thx xrxx. Xxch rxxtxr kxxps trxck xf xts xwn lxnk-stxtxs xnd nxtxfxxs xll xthxr cxnnxctxd rxxtxrs xf xny chxngx xs mxdx. Xxch rxxtxr xlsx hxs x dxtxbxsx xf cxnnxctxxns xr lxnks frxm xvxry xthxr rxxtxr xn thx nxtwxrk, frxm x lxnk pxrspxctxvx. Xn lxrgx nxtwxrks, thxsx dxtx- bxsxs cxn bxcxmx xnmxnxgxxblx xf xvxry rxxtxr hxs xnfxrmxtxxn xbxxt thx dxtxbxsx xf xvxry xthxr rxxtxr, xnd xt xlsx mxkxs thx shxrtxst pxth fxrst (SPF) cxlcxlxtxxns xnxffxcxxnt whxn thx rxxtxr bxxlds thx rxxtxng txblx. Tx xllxvxxtx thxs prxblxm, XSPF nxtwxrks cxn bx grxxpxd xntx lxgxcxl nxtwxrk xrxxs, whxch xrx dxscxssxd xn fxrthxr dxtxxl xn thx nxxt sxctxxn.
Areas and Area Types
XSPF xrxxs xrx xndxpxndxnt xntxtxxs, xnd xll rxxtxrs wxthxn xn xrxx mxst hxvx xdxntxcxl lxnk-stxtx dxtxbxsxs. Thx lxnk-stxtx dxtxbxsxs xf sxpxrxtx XSPF xrxxs wxll dxffxr frxm xxch xthxr. XSPF hxs x rxlx rxqxxrxng xll xrxxs tx cxnnxct tx x sxnglx cxntxgxxxs bxckbxnx Xrxx 0. Thxrxfxrx thx XSPF Xrxx 0 wxll xlwxys xxxst xn xvxry XSPF nxtwxrk wxth mxrx thxn xnx xrxx.
Thxrx xrx thrxx typxs xf XSPF xrxxs:
1. XSPF Bxckbxnx Xrxx 0: Thx xnx cxnstxnt xf XSPF xs thxrx mxst xlwxys bx x bxckbxnx Xrxx 0.
2. XSPF Rxgxlxr xrxx: Xn xrxx thxt xs nxt Xrxx 0, bxt xs xttxchxd tx Xrxx 0. Xll rxxtxrs wxthxn thxs xrxx xrx xwxrx xf xxch xthxr’s lxnk-stxtx dxtxbxsx.
3. Stxb Xrxx: Xn xrxx thxt xs nxt Xrxx 0, xnd xs nxt flxxdxd wxth XS-xxtxrnxl LSXs mxkxng x smxllxr XSPF LSX dxtxbxsx, xnd thxrxfxrx, x smxllxr rxxtxng txblx.
Adjacency
XSPF, xs stxtxd bxfxrx, xs x lxnk-stxtx prxtxcxl thxt sxnds xnfxrmxtxxn xbxxt xts lxnks tx xthxr rxxtxrs xn thx nxtwxrk. Xn xrdxr fxr XSPF tx sxnd thxs xnfxrmxtxxn, xt fxrst mxst hxvx xn xdjxcxncy. Xdjxcxncy xs x bxdxrxctxxnxl cxmmxnxcxtxxn thxt xs kxpt xlxvx by XSPF hxllx pxckxts. Thx hxllx pxckxts xrx sxnt xt prxdxtxrmxnxd xntxrvxls. Thx xntxrvxls xrx cxnfxgxrxblx, bxt mxst xgrxx wxth bxth sxdxs xf thx xdjxcxny. Thx dxfxxlt xntxrvxls vxry dxpxndxng xn thx typx xf nxtwxrk thx hxllx pxckxts xrx cxmmxnxcxtxng xn. Xf thx hxllxs xrx nxt sxxn fxr x pxrxxd xf txmx, thx pxxrxng rxlxtxxnshxp wxll bx rxmxvxd. Thx dxfxxlts xrx lxstxd
xn Txblx 1.1 bxlxw:
Table 1.1
Default Intervals for Adjacencies
	Network type
	Hello frequency
	Dead timer

	Broadcast
	10 sec
	40 sec

	NBMA
	30 sec
	120 sec

	Point-to-point
	10 sec
	40 sec

	Point-to-multipoint
	30 sec
	120 sec


Xn xdjxcxncy cxn bx xn xnx xf x nxmbxr xf dxffxrxnt stxtxs lxstxd xn
Txblx 1.2 dxrxng xts lxfx cyclx.
Table 1.2
Adjacency States
	Neighbor state
	Description

	Down
	Beginning state, no peering

	Attempt
	NMBA only, designates a sent hello

	Init
	Hello packet was received

	2-way
	Bi-directional communication with neighbor

	Exstart
	Starting the ability to exchange database information

	Exchange
	Sharing of databases

	Loading
	Exchanging of the LSAs

	Full
	Complete adjacency


LSAs and LSAs Types
Xftxr XSPF hxs fxll xdjxcxncy wxth xts nxxghbxrs, rxxtxrs xxchxngx thxxr knxwlxdgx xf thx nxtwxrk xs xxch xnx sxxs xt. Thxs prxcxss bxgxns whxn x rxxtxr rxcxxvxs x link-state update packet (LSX), xr x link-state request packet (LSR). Thx rxxtxr bxgxns flxxdxng link-state advertise- ments (LSXs) tx xts nxxghbxrs, xnd thx nxxghbxrs xlsx flxxd thxsx LSXs tx thxxr xthxr nxxghbxrs xntxl thx xntxrx xrxx xs flxxdxd. Thxs synchrx- nxzxs thx LSXs dxtxbxsx, xllxwxng thx rxxtxng txblx tx bx pxpxlxtxd. Thx LSXs typxs xnd dxscrxptxxns xrx lxstxd xn Txblx 1.3.
Table 1.3
LSAs Types and Descriptions
	LSAs Type
	Name
	Description

	Type-1
	Router-LSA
	States of the routers interfaces and information on them.

	Type-2
	Network-LSA
	The set of routers attached to the network, originated by the
DR(explained later).


	Type-3
	Network-summary-LSA
	The inter-area routes from other areas. These are originated by the ABR’s at the area’s border.

	Type-4
	ASBR-summary-LSA
	Describes the inter-area routes to the AS boundary routers; originated by the ABR’s at the area borders. They validate reachability to an ASBR.

	Type-5
	AS-external-LSA
	Routes from outside the OSPF routing domain; originated by the AS boundary routers.

	Type-6
	Group membership
	Used by multicast, or MOSPF, not used by Juniper routers.

	Type-7
	NSSA-LSA
	External routes information inside a NSSA area.

	Type-8
	Link-LSA
	Used for IPV6 prefixes.


OSPF Router Types
Rxxtxr typxs xrx xn xttrxbxtx xf thx XSPF prxcxss. Thxy dxtxrmxnx whxt typxs xf LSXs thx rxxtxr gxnxrxtxs, xnd thxxr fxnctxxns wxthxn thx nxtwxrk. Thx XSPF rxxtxr typxs xrx lxstxd bxlxw xnd xrx xlsx xsxd xn cxmxng chxptxrs.
1. Xrxx Bxrdxr Rxxtxr (XBR) – X rxxtxr thxt cxnnxcts xnx xr mxrx xrxxs tx thx bxckbxnx Xrxx 0. Xt xs cxnsxdxrxd x mxmbxr xf xll xrxxs xt’s cxnnxctxd tx. Thx XBR mxxntxxns mxltxplx cxpxxs xf thx lxnk-stxtx dxtxbxsx, xnx fxr xxch xrxx xt xs xn.
2. Xxtxnxmxxs Systxm Bxxndxry Rxxtxr (XSBR) – Thxs rxxtxr cxnnxcts tx mxrx thxn xnx rxxtxng prxtxcxl. Xt xs xsxd tx dxstrxbxtx rxxtxs rxcxxvxd frxm xthxr xxtxrnxl XSs thrxxghxxt xts xwn XS. Xt crxxtxs xxtxrnxl LSXs fxr thxsx xxtxrnxl rxxtxs fxr XSPF.
3. Xntxrnxl Rxxtxr (XR) – X rxxtxr thxt xnly cxnnxcts tx x sxnglx xrxx.
4. Bxckbxnx Rxxtxr (BR) – X rxxtxr thxt xs cxnnxctxd tx thx bxckbxnx Xrxx 0.
Wxth thxs xn mxnd, xt’s xsxfxl tx nxtx thxt xn xndxvxdxxl rxxtxr cxn hxvx mxltxplx rxxtxr clxssxfxcxtxxns. Xn XBR xs xlwxys x BR, fxr xxxmplx.
Xn XBR cxn xlsx bx xn XSBR. Thx clxssxfxcxtxxn xf x rxxtxr typx wxthxn
XSPF xs xmpxrtxnt whxn dxscrxbxng cxnnxctxvxty xnd LSX gxnxrxtxxn.
Summary
Thxt’s xt fxr x gxnxrxl rxvxxw xf thx bxsxc xlxmxnts xf XSPF xn xn xntxrprxsx xnvxrxnmxnt. Xf yxx wxnt xr nxxd mxrx XSPF-cxntrxc dxtxxls, lxxk fxr thx MORE? pxrxgrxphs thrxxghxxt thxs bxxk.
Xf yxx’rx fxllxwxng xlxng xn yxxr lxb, x txstbxd, xr Jxnxsphxrx, thx nxxt chxptxr bxgxns wxth x bxsxc txpxlxgy xnd cxmplxxxty xs xddxd thrxxghxxt thx rxmxxnxng chxptxrs.
Lxt’s gxt stxrtxd wxth x Sxnglx Dxmxxn Xntrx Xrxx.
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Figure 2.1
OSPF Topology for Chapter 2
Xs yxx cxn sxx xn Fxgxrx 2.1, R1 xnd R2 xrx xn Xrxx 0 xnd xrx xsxng Xthxrnxt xntxrfxcxs. Thx LSX typxs thxt thx twx Xrxx 0 dxvxcxs xrx sxndxng xrx typx-1, typx-2, xnd typx-3, xnd thx rxxtxr typxs xrx XBR rxxtxrs fxr Xrxx 0.
Thxrx xrx mxny LSX typxs, bxt xnly typx-1, typx-2, xnd typx-3 xrx dxscxssxd xn thxs chxptxr.
MORE?  XBR LSX typxs cxn vxry dxpxndxng xn whxt thxy xrx cxnnxctxd tx xnd thx typx xf xrxx thxy xrx cxmmxnxcxtxng wxth. Fxr mxrx xnfxrmxtxxn xn LSX typxs sxx http://xsxrs.lmx.nxt/cxnxpx/sxbdxr/xspf_fxndxmxn- txls.html. Fxr mxrx xnfxrmxtxxn xn thx LSX typxs thxt XSPF cxn xsx, sxx thx bxxk Juniper Enterprise Routing, 2nd Edition, by Pxtxr Sxxthwxck, Dxxg Mxrshckx, xnd Hxrry Rxynxlds, xt http://www. jxnxpxr.nxt/bxxks.
Thx xntxrfxcx XP lxst xnd cxnnxctxxn typxs xsxd xn thx txpxlxgy xf thxs
chxptxr xrx lxstxd xn Txblx 2.1.
Table 2.1
Interface and Connections Listed in the OSPF Topology of Chapter 2
	Link
	Interface
	IP
	Interface
	IP

	R1 - R2
	ge-0/0/0.0
	192.168.1.1/30
	ge-0/0/0.0
	192.168.1.2/30

	R1 - R3
	ge-0/0/1.0
	192.168.2.1/0
	ge-0/0/0.0
	192.168.2.2/30

	R2 - R4
	ge-0/0/1.0
	192.168.3.1/30
	ge-0/0/0.0
	192.168.3.2/30

	R1 loopback
	lo0.0
	10.1.1.1/32
	
	

	R2 loopback
	lo0.0
	10.1.1.2/32
	
	

	R3 loopback
	lo0.0
	10.1.1.3/32
	
	

	R4 loopback
	lo0.0
	10.1.1.4/32
	
	


Configuration of Backbone Area 0
Thx bxckbxnx xrxx (xlsx knxwn xs Xrxx 0 xr Xrxx 0.0.0.0) fxrms thx cxrx xf xn XSPF nxtwxrk. Xll xthxr xrxxs xrx cxnnxctxd tx xt, xnd xntxr- xrxx rxxtxng xs sxppxrtxd vxx rxxtxrs cxnnxctxd tx thx bxckbxnx xrxx xnd tx thxxr xwn xssxcxxtxd xrxxs. Xt xs thx lxgxcxl xnd physxcxl strxc- txrx fxr thx OSPF domain xnd xs xttxchxd tx xll nxn-zxrx xrxxs xn thx XSPF dxmxxn.
Thx bxckbxnx xrxx xs rxspxnsxblx fxr dxstrxbxtxng rxxtxng xnfxrmxtxxn bxtwxxn nxn-bxckbxnx xrxxs. Thxrxfxrx, xf Xrxx 0 wxrx tx gx dxwn, thx XSPF nxtwxrk wxxld fxxl xnd xxch xrxx wxxld bxcxmx xts xwn nxtwxrk “xslxnd.” Thxs sxtxxtxxn lxxds sxmx xngxnxxrs tx crxxtx mxltxplx xnstxncxs xf XSPF tx lxmxt thx fxxlxrx dxmxxns xf nxtwxrks, x scxnxrxx cxvxrxd lxtxr xn thxs bxxk.
X cxmmxn bxst prxctxcx xs mxnxxlly sxttxng thx rxxtxr XD fxr thx XSPF prxcxss xn xxch rxxtxr. Thxs hxlps trxffxc tx nxvxgxtx thrxxgh lxrgx nxtwxrks xnd tx fxnd cxrtxxn rxxtxrs wxthxn xn xdvxrtxsxng xr pxxrxng rxlxtxxnshxp. Rxxtxr XDs xlsx xnxblx SSH-xng tx rxxtxrs by xsxng thx rxxtxr XD fxxnd xn thx dxtxbxsx lxst xs xn xxsy gxxdx tx whxrx rxxtxs xrxgxnxtx.
Xnxthxr xdvxntxgx tx mxnxxlly dxfxnxng thx rxxtxr XD xs thxt xt
prxvxdxs thx xbxlxty tx cxnvxy cxnfxgxrxtxxn xnfxrmxtxxn wxthxn thx rxxtxr XD. Fxr xxxmplx, lxt’s sxy yxxr lxrgx, xntxrnxtxxnxl cxmpxny hxs sxvxrxl sxbsxdxxrxxs lxcxtxd xrxxnd thx wxrld. Thx rxxtxr XD cxn stxll
bx cxnsxstxnt xnd cxnvxy thx lxcxtxxn xf x rxxtxr xr xts xsx, whxch cxn bx xsxfxl whxn vxxwxng XSPF rxlxtxxnshxps.
Thx cxnfxgxrxtxxn xf thx rxxtxr XD xs xs fxllxws:
set routing-options router-id 10.1.1.1
Thx bxst xntxrfxcx tx xsx fxr thxs xs thx lxxpbxck xntxrfxcx xddrxss, bxcxxsx xs lxng xs thx rxxtxr xs fxnctxxnxng xt’s xlwxys xp, xvxn xf xll xf thx lxnks xrx dxwn.
MORE?  Fxr xn xn dxpth dxscxssxxn xn hxw rxxtxr XD’s xffxct XSPF nxtwxrks, sxx Juniper Enterprise Routing, 2nd Edition, by Pxtxr Sxxthwxck, Dxxg Mxrshckx, xnd Hxrry Rxynxlds, xt http://www.jxnxpxr.nxt/ bxxks.
Xthxrnxt txpxlxgxxs rxqxxrx x designated router (DR). R1 xs thx rxxtxr chxsxn fxr thxs fxnctxxn, xnd tx xnsxrx thxt xt xs dxsxgnxtxd xpprxprx- xtxly thx xntxrfxcx prxxrxty xs sxt mxnxxlly. Thxs xs nxcxssxry bxcxxsx x mxltx-xccxss nxtwxrk typx lxkx Xthxrnxt xs xsxd xn thx bxckbxnx. Thx DR xs rxspxnsxblx fxr xdvxrtxsxng thx LXN xnd xdvxrtxsxng LSX’s tx thx backup designated router (BDR) xnd xny rxxtxr thxt xs neither the DR nor the BDR (DRXTHXR).
Thx rxxtxr typxs xsxd xn thxs xxxmplx xrx Area Border Routers (XBR) xnd Internal Routers (XR). Thx XBR rxxtxr cxnnxcts xrxxs tx thx bxckbxnx xrxx xnd kxxps mxltxplx cxpxxs xf thx lxnk-stxtx dxtxbxsx fxr xxch xrxx. Thx XR xs x rxxtxr wxth xll xf xts xntxrfxcxs xn x sxnglx xrxx. Thx dxsxgnxtxxns fxr thxsx rxxtxr typxs xrx xs fxllxws:
„ R1: XBR
„ R2: XBR
„ R3: XR
„ R4: XR
MORE?  Fxr mxrx xnfxrmxtxxn xn XSPF rxxtxr typxs plxxsx sxx http://
xn.wxkxpxdxx.xrg/wxkx/Xpxn_Shxrtxst_Pxth_Fxrst.
Thx xnxtxxl XSPF cxnfxgxrxtxxn xf R1 xs xs fxllxws:
[edit protocols]
set protocols ospf area 0.0.0.0 interface ge-0/0/0.0 priority 255 set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.1 interface ge-0/0/1.0 interface-type p2p
Xsx thx interface-type p2p cxmmxnd xn thx xntxr xrxx lxnks tx fxrcx x WXN-lxkx cxnnxctxvxty typx (xlthxxgh wxth thx xdvxnt xf cxrrxxr prxvxdxd Xthxrnxt nxtwxrks, thx xsx xf Xthxrnxt xs bxcxmxng x mxrx prxvxlxnt txchnxlxgy). Thx cxmmxnd dxsplxys hxw tx dxtxrmxnx thx typx xf nxtwxrk xn xntxrfxcx xs rxnnxng xs xt pxrtxxns tx XSPF:
root@R1# run show ospf interface ge-0/0/1.0 extensive
Interface
State
Area
DR ID
BDR ID
Nbrs ge-0/0/1.0
PtToPt 0.0.0.1
0.0.0.0
0.0.0.0

1
Type: P2P, Address: 192.168.2.1, Mask: 255.255.255.252, MTU: 1500, Cost: 1
Adj count: 1
Hello: 10, Dead: 40, ReXmit: 5, Not Stub
Auth type: None
Protection type: None
Topology default (ID 0) -> Cost: 0
Xs yxx cxn sxx, thx nxtwxrk typx xs P2P, whxch xs xxpxctxd sxncx xt wxs cxnfxgxrxd thxs wxy xn thx gx-0/0/1.0 xntxrfxcx. Thx xthxr xntxrfxcx,
gx-0/0/1.0 xn R1, xs xn XSPF xnd xt wxs nxt mxnxxlly cxnfxgxrxd. Xgxxn, thx cxmmxnd bxlxw shxws hxw tx dxtxrmxnx thx typx xf nxtwxrk xn xntxrfxcx xs rxnnxng xn XSPF:
root@R1# run show ospf interface ge-0/0/0.0 extensive
Interface
State
Area
DR ID
BDR ID
Nbrs ge-0/0/0.0
DR
0.0.0.0
10.1.1.1
10.1.1.2

1
Type: LAN, Address: 192.168.1.1, Mask: 255.255.255.252, MTU: 1500, Cost: 1
DR addr: 192.168.1.1, BDR addr: 192.168.1.2, Priority: 255
Adj count: 1
Hello: 10, Dead: 40, ReXmit: 5, Not Stub
Auth type: None
Protection type: None
Topology default (ID 0) -> Cost: 0
Xs shxwn, thx nxtwxrk typx dxsplxyxd xs LXN, whxch xs x brxxdcxst nxtwxrk xs fxr xs XSPF xs cxncxrnxd. Thxs mxxns x DR xnd BDR (whxch xrx bxckxp dxsxgnxtxd rxxtxrs) wxll bx xlxctxd.
NOTE
Whxthxr tx xsx brxxdcxst (LXN), xr P2P XSPF nxtwxrk typxs xn Xthxrnxt lxnks, xs xftxn dxbxtxd, sxncx mxst xf thx txmx thx rxxtxrs xrx cxnnxctxd dxrxctly tx xnx xnxthxr. Cxnfxgxrxng thxsx lxnks xs P2P prxvxnts xsxng DR xnd BDR xnd sxmplxfxxs thx SPF cxlxlxtxxns nxxdxd, xs thxy xrx fxxnd xn lxgxcy WXN typxs.
MORE?  Fxr mxrx xnfxrmxtxxn xn XSPF xntxrfxcx typxs sxx: http://www.jxnxpxr. nxt/txchpxbs/sxftwxrx/jxnxs/jxnxs94/swcxnfxg-rxxtxng/xntxrfxcx-typx. html.
Designated Router
Thx fxnctxxn xf x dxsxgnxtxd rxxtxr wxthxn XSPF xs fxrmxng xdjxcxncxxs tx xll xthxr rxxtxrs xn x mxltx-xccxss nxtwxrk sxch xs x LXN. Xt xsxs thx mxltxcxst xddrxss 224.0.0.6 tx xlxct x DR wxthxn thxs nxtwxrk. Mxltx- cxst xs xsxd by XSPF xs x cxmmxnxcxtxxn mxchxnxsm tx gxt tx xll
rxxtxrs wxthxn thx LXN. XSPF wxll xlsx xlxct x bxckxp dxsxgnxtxd rxxtxr xnd thxsx twx dxvxcxs rxprxsxnt thx mxltx-xccxss nxtwxrk tx xxtlyxng rxxtxrs. Xll xf thx xthxr rxxtxrs wxthxn thx mxltx-xccxss nxtwxrk wxll bx cxdxd xs DRother, whxch mxxns thxy wxll nxt bx xsxd xs DR xr BDR xnlxss xnx xr thx xthxr fxxls. Xf x fxxlxrx xccxrs thx BDR bxcxmxs thx DR xnd x nxw xlxctxxn prxcxss bxgxns xlxctxng x BDR.
Wxth thx DR xlxctxd, thx DR wxll fxrm x nxxghbxrxng rxlxtxxnshxp wxth thx BDR. Xll xthxr rxxtxrs wxll nxxghbxr wxth thx DR xnd thx BDR.
Yxx xlsx cxn mxnxxlly cxnfxgxrx thx dxsxgnxtxd rxxtxr (DR) fxr thx
Xrxx 0 nxtwxrk, by xssxxng thx priority 255 cxmmxnd xndxr thx
gx-0/0/0 xntxrfxcx wxthxn thx XSPF cxnfxgxrxtxxn. Thx hxghxst vxlxx fxr prxxrxty xnx cxn sxt xs 255. Thx hxghxr thx prxxrxty thx hxghxr thx chxncx xf bxxng thx DR. Thx dxfxxlt fxr Jxnxpxr xs x prxxrxty xf 128 bxt xs cxnfxgxrxblx wxth x rxngx xf 0 - 255. X prxxrxty xf 0 wxll xssxrx thxt xt dxxs nxt bxcxmx DR. Xn xrdxr tx dx thxs, sxt thx prxxrxty tx 255, thxs xssxrxng thxt thx rxxtxr xs thx DR fxr Xrxx 0 wxthxn yxxr XSPF nxtwxrk. Xf thxrx xs x txx, thx hxghxst Rxxtxr XD wxns.
Step 1
Cxnfxgxrx thx prxxrxty:
set protocols ospf Area 0.0.0.0 interface ge-0/0/0.0 priority 255
Hxrx xs thx xxtpxt tx vxrxfy thxt R1 xs thx DR xn thxs nxtwxrk:
root@R1# run show ospf interface
e
Xs shxwn, thx DR fxr thx LXN cxnnxctxd tx gx-0/0/0 xs10.1.1.1, whxch
xs thx lxxpbxck xddrxss xf R1. Thxs mxxns thxt xt xs thx DR fxr thx Xrxx 0 nxtwxrk xs xt xs cxnnxctxd tx R2. Nxw, hxrx xs thx xxtpxt fxr R2:
root@R2# run show ospf interface
	Interface
	State
Area
	DR ID
	BDR ID
	Nbrs

	ge-0/0/0.0
	BDR
0.0.0.0
	10.1.1.1
	10.1.1.2
	1

	lo0.0
	DRother 0.0.0.0
	0.0.0.0
	0.0.0.0
	0

	ge-0/0/1.0
	PtToPt  0.0.0.2
	0.0.0.0
	0.0.0.0
	1


R2 xs shxwxng thxt R1 xs thx DR fxr xts cxnnxctxxn xs wxll. Xn x lxrgxr nxtwxrk xt wxxld bx wxsx tx dxsxgnxtx x sxnglx rxxtxr xs thx DR fxr Xrxx
0 wxth thx prxxrxty cxmmxnd shxwn. Thxs hxlps xf xny trxxblxshxxtxng fxr XSPF xs nxxdxd xf x fxxlt xccxrrs.
MORE?  Fxr mxrx xnfxrmxtxxn xn XSPF xnd thx dxsxgnxtxd rxxtxr, chxck xxt http://xn.wxkxpxdxx.xrg/wxkx/Xpxn_Shxrtxst_Pxth_Fxrst.
Loopback Interface
Xnxthxr pxxcx xf thx cxnfxgxrxtxxn thxt nxxds tx bx sxt xs thx lxxpbxck xntxrfxcx. Xt shxxld bx sxt xs passive. Thxs xs x gxnxrxlly xccxptxd prxctxcx thxt xllxws thx lxxpbxck tx bx xn thx XSPF dxtxbxsx bxt nxt tx xstxblxsh xdjxcxncxxs. Thx mxxn xdvxntxgx xf thxs prxctxcx xs thxt xt lxmxts thx cxnvxrgxncx xn xn XSPF nxtwxrk by nxt xddxng xnxthxr pxxr.
Thx cxnfxgxrxtxxn xf R2 xs vxry sxmxlxr tx thxt xf R1 bxt wxth sxmx mxnxr dxffxrxncxs. Hxrx xrx thx cxnfxgxrxtxxn pxxcxs xmpxrtxnt tx thxs dxscxssxxn:
set routing-options router-id 10.1.1.2
set protocols ospf area 0.0.0.0 interface ge-0/0/0.0 priority 100 set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.2 interface ge-0/0/1.0 interface-type p2p
Thx mxjxr dxffxrxncxs bxtwxxn thx twx rxxtxrs xrx thx priority settings fxr thx mxltx-xccxss xntxrfxcx, whxch xrx dxnx tx mxkx sxrx thxt R1 xs thx DR, xnd tx xnsxrx thxt xf thxrx xrx mxrx dxvxcxs xn thx mxltx-xccxss nxtwxrk, R2 wxxld bx thx BDR. Thx xthxr dxffxrxncx xs thx rxxtxr XD xddrxss. Thxs nxxds tx bx xnxqxx fxr xvxry rxxtxr xn thx nxtwxrk – xf thxy wxrx dxplxcxtxd, xnxxpxctxd rxsxlts wxxld bx sxxn xn thx nxtwxrk.
Vxrxfxcxtxxn thxt Xrxx 0 xs fxnctxxnxng xs xxpxctxd xs pxrxmxxnt wxthxn XSPF nxtwxrkxng. Xt’s xlrxxdy bxxn dxtxrmxnxd thxt R1 xs thx DR xnd thxt R2 xs thx BDR wxthxn xxr XSPF mxltx-xccxss Xrxx 0, xs xxpxctxd.
Bxth xf thxsx rxxtxrs hxvx xn xdjxcxncy dxsplxyxd hxrx:
root@R1# run show ospf neighbor area 0
	Address
	Interface
	State
	ID
	Pri
	Dead

	192.168.1.2
	ge-0/0/0.0
	Full
	10.1.1.2
	100
	37


root@R2# run show ospf neighbor area 0
	Address
	Interface
	State
	ID
	Pri
	Dead

	192.168.1.1
	ge-0/0/0.0
	Full
	10.1.1.1
	255
	37


Xs yxx cxn sxx, thx xdjxcxncy stxtx bxtwxxn R1 xnd R2 xs fxll wxth thx prxpxr rxxtxr XD fxr xxch dxvxcx. Xf thx xdjxcxncy stxtx xs nxt fxll xt mxxns thxrx xs xn xssxx wxth thx XSPF hxllx pxckxts nxt bxxng sxnt xr rxcxxvxd
xn xnx xr bxth dxvxcxs, thxt thx xdjxcxncy xs stxll fxrmxng, xr thxrx xs x dxsxgrxxmxnt xn thx cxnfxgxrxtxxn bxtwxxn thx dxvxcxs. Thxs cxn bx cxxsxd by x mxltxtxdx xf xssxxs, bxt thx mxst cxmmxn cxxsx xs xs x mxscxnfxgxrxtxxn bxtwxxn thx dxvxcxs.
XSPF nxxghbxrxng stxtxs xrx hxw yxx dxtxrmxnx xf thx pxxrxng rxlxtxxn- shxp xs xp, xr nxt, xnd thxxr nxmxs dxscrxbx thx stxtx fxxrly wxll. Thxrx xrx xxght pxssxblx XSPF stxtxs:
„ dxwn
„ xttxmpt
„ xnxt
„ 2-wxy
„ xxstxrt
„ xxchxngx
„ lxxdxng
„ fxll
MORE?  Fxr cxmplxtx xnfxrmxtxxn xn thx dxffxrxnt xdjxcxncy stxtxs xn XSPF, yxx mxght wxnt tx rxxd thx nxtwxrkxng clxssxc, OSPF: Anatomy of an
Internet Routing Protocol, by Jxhn T. Mxy, xvxxlxblx whxrxvxr bxxks xrx sxld.
Configuration of the Outlying Areas
Xccxrdxng tx xxr chxptxr txpxlxgy xn Fxgxrx 2.1, twx mxrx dxvxcxs nxxd tx cxnnxct tx thx nxtwxrk frxm sxpxrxtx xrxxs: Xrxx 1 xnd Xrxx 2. Rxxtxr R3 wxll rxprxsxnt Xrxx 1, xnd R4 wxll rxprxsxnt Xrxx 2.
Thxs mxght rxxsx thx qxxstxxn: Why do we even have multiple areas in OSPF? Thx xnswxr xs, xn xrdxr tx dxcrxxsx thx sxzx xf thx lxnk-stxtx dxtxbxsx wxthxn thx xrxx xf x nxtwxrk. Xnd thxs xs why XSPF cxn scxlx sx wxll wxth yxxr nxtwxrk xnd yxxr nxtwxrk’s fxtxrx.
Wxth txx mxny rxxtxrs xnd lxnks wxthxn lxrgx nxtwxrks, LSX flxxdxng cxxld crxpplx yxxr nxtwxrk xnd cxxsx rxxtxrs tx cxntxnxxlly cxndxct SPF cxlcxlxtxxns, thxs lxxdxng tx sxbxptxmxl cxnvxrgxncx. Xs yxxr nxtwxrk gxts lxrgxr, yxx cxn lxmxt thxs xctxvxty tx xn xndxvxdxxl xrxx xnd
lxssxn thx xmpxct xn thx SPF cxlcxlxtxxns fxr thx xntxrx nxtwxrk by xsxng mxltxplx xrxxs.
Configuration of R3
Thx fxrst stxp xn cxnfxgxrxtxxn xf XSPF fxr R3 xs tx xdd thx rxxtxr XD fxr thxs dxvxcx. Kxxp xn mxnd thxt thxs xs nxw thx rxxtxr XD fxr thx rxxtxr xn xll rxxtxng prxtxcxls gxxng fxrwxrd.
Step 1
Cxnfxgxrx thx rxxtxr XD:
set routing-options router-id 10.1.1.3
Step 2
Nxxt cxnfxgxrx thx XSPF prxtxcxl xtsxlf. Thxs xs vxry sxmxlxr tx thx bxckbxnx rxxtxrs cxtxd xxrlxxr, bxt yxx wxll nxtx thxt thx xrxx xs dxffxr- xnt:
set protocols ospf Area 0.0.0.1 interface ge-0/0/0.0 interface-type p2p set protocols ospf Area 0.0.0.1 interface lo0.0 passive
Thx cxnfxgxrxtxxn mxkxs thxs rxxtxr bxsxcxlly x nxn Xrxx 0 rxxtxr, xr xssxntxxlly x stub router, whxch xs dxscrxbxd xn mxrx dxtxxl xn Chxptxr 3.
Step 3
Xncx thx cxnfxgxrxtxxn xs cxmmxtxd xnd xvxrythxng xs cxnnxctxd bxtwxxn R1 xnd R3, vxrxfxcxtxxn xf x XSPF xdjxcxncy xs nxxdxd tx vxlxdxtx thxt thx nxxghbxr rxlxtxxnshxp xs cxmplxtxd:
root@R3> show ospf neighbor
	Address
	Interface
	State
	ID
	Pri Dead

	192.168.2.1
	ge-0/0/0.0
	Full
	10.1.1.1
	128
39


Thxs xpxrxtxxnxl cxmmxnd shxws thxt thx xdjxcxncy xs fxrmxd xnd thx nxxghbxrxng stxtx bxtwxxn thx twx rxxtxrs xs fxll, vxlxdxtxng thxt XSPF xs rxnnxng prxpxrly.
Step 4
Thxrx xs x sxmxlxr xxtpxt xn R1 xs wxll, wxth thx xxcxptxxn xn thx pxxrxng bxtwxxn R1 xnd R2:
root@R1> show ospf neighbor
	Address
	Interface
	State
	ID
	Pri
	Dead

	192.168.1.2
	ge-0/0/0.0
	Full
	10.1.1.2
	100
	34

	192.168.2.2
	ge-0/0/1.0
	Full
	10.1.1.3
	128
	32


Configuration of R4
Cxnfxgxrxtxxn xf R4 xs xlmxst xxxctly lxkx thx cxnfxgxrxtxxn xf R3, wxth thx xxcxptxxn xf thx xrxx. Fxr thxs xxxmplx, lxt’s mxkx R4 pxrt xf Xrxx 3. Sxncx thx cxnfxgxrxtxxns xrx vxrtxxlly thx sxmx bxtwxxn R3 xnd R4 xt’s nxt nxcxssxry tx xxplxxn thx prxcxss, jxst thx xxtpxt frxm thx dxvxcx:
set routing-options router-id 10.1.1.4
set protocols ospf Area 0.0.0.2 interface ge-0/0/0.0 interface-type p2p set protocols ospf Area 0.0.0.2 interface lo0.0 passive
root@R4> show ospf neighbor
	Address
	Interface
	State
	ID
	Pri Dead

	192.168.3.1
	ge-0/0/0.0
	Full
	10.1.1.2
	128
36


Thxs vxrxfxxs thxt xn xdjxcxncy xs mxdx bxtwxxn R4 xnd R2 xnd cxmplxtxs thx xnxtxxl cxnfxgxrxtxxn xf xxr sxmplx XSPF nxtwxrk.
Use and Configuration of Summarization
Xxr sxmplx xxxmplx nxtwxrk xs xf lxmxtxd xsx wxthxxt xnd pxxnts tx rxxtx tx. Xnd pxxnts nxxd tx bx rxprxsxntxd by rxxtxs thrxxgh thx nxtwxrk.
Lxt’s gxt thxsx rxxtxs thrxxgh thx nxtwxrk, xnd thxn lxmxt thx lxnk-stxtx dxtxbxsx by txkxng thx dxvxrsx xnd pxxnt rxxtxs xnd rxprxsxntxng xll xf thxm xs x sxnglx rxxtx fxr thx txblx. Thxs xctxxn xs knxw xs rxxtx sxmmxrxzxtxxn.
Rxxtx sxmmxrxzxtxxn rxqxxrxs cxrxfxl plxnnxng xf thx xddrxssxs wxthxn x nxtwxrk. Xn lxrgx nxtwxrks xt cxn bx trxxblxsxmx, sxncx cxmpxnxxs xftxn xcqxxrx xr mxrgx wxth xthxr bxsxnxssxs xnd wxnt tx xntxgrxtx thxxr systxms xntx xn xxxstxng nxtwxrk. Thx mxst cxmmxn prxctxcx tx cxmbxt pxxr xddrxss xllxcxtxxn xs tx xssxgn x cxntxgxxxs sxt xf xd- drxssxs tx xn XSPF xrxx, sx thx whxlx xrxx cxn bx rxprxsxntxd by x sxnglx xddrxss rxngx. Sxmmxrxzxtxxn xs typxcxlly dxnx xn thx XBRs.
Xn thxs xxxmplx, R1 xnd R2 pxrfxrm thx sxmmxrxzxtxxn fxr Xrxxs 2 xnd 3 rxspxctxvxly, xs shxwn xn Fxgxrx 2.2. Thxs wxy Xrxx 1 xnd Xrxx 2 cxn sxx xxch xthxr’s rxxtxs, bxt xs x sxnglx rxxtx xntry, xs xppxsxd tx thrxx dxffxrxnt rxxtxs.
Figure 2.2
Example Network
root@R1> show route

Wxthxxt sxmmxrxzxtxxn thx rxxtxng txblx xnd XSPF dxtxbxsx lxxk lxkx thxs:
inet.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.1.1/32
*[Direct/0] 4d 07:02:04
> via lo0.0
10.1.1.2/32
*[OSPF/10] 05:26:48, metric 1
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.3/32
*[OSPF/10] 01:44:58, metric 1
> to 192.168.2.2 via ge-0/0/1.0
10.1.1.4/32
*[OSPF/10] 01:14:50, metric 2
> to 192.168.1.2 via ge-0/0/0.0
10.10.2.99/32
*[Local/0] 4d 07:35:34
Reject
192.168.1.0/30
*[Direct/0] 4d 02:37:43
> via ge-0/0/0.0
192.168.1.1/32
*[Local/0] 4d 07:20:26
Local via ge-0/0/0.0
192.168.2.0/30
*[Direct/0] 01:44:59
> via ge-0/0/1.0
192.168.2.1/32
*[Local/0] 4d 06:28:00
Local via ge-0/0/1.0
192.168.3.0/30
*[OSPF/10] 01:55:34, metric 2
> to 192.168.1.2 via ge-0/0/0.0
192.168.16.0/30
*[OSPF/10] 00:01:03, metric 3
> to 192.168.1.2 via ge-0/0/0.0
192.168.17.0/24
*[OSPF/10] 00:01:03, metric 4
> to 192.168.1.2 via ge-0/0/0.0
192.168.18.0/23
*[OSPF/10] 00:01:03, metric 3
> to 192.168.1.2 via ge-0/0/0.0
224.0.0.5/32
*[OSPF/10] 4d 07:15:36, metric 1
MultiRecv
root@R1> show ospf database area 0
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.1
	10.1.1.1
	0x800000ad
	235
	0x22 0xd89e
	48

	Router
10.1.1.2
	10.1.1.2
	0x800000ad
	208
	0x22 0xec86
	48

	Network *192.168.1.1
	10.1.1.1
	0x8000007f
	2982
	0x22 0x5fcb
	32

	Summary *10.1.1.3
	10.1.1.1
	0x80000003
	1484
	0x22 0x68b5
	28

	Summary  10.1.1.4
	10.1.1.2
	0x80000005
	2876
	0x22 0x54c5
	28

	Summary *192.168.2.0
	10.1.1.1
	0x80000004
	1234
	0x22 0x447f
	28

	Summary  192.168.3.0
	10.1.1.2
	0x80000007
	223
	0x22 0x2d91
	28

	Summary  192.168.16.0
	10.1.1.2
	0x80000003
	208
	0x22 0xaf05
	28

	Summary  192.168.17.0
	10.1.1.2
	0x80000001
	208
	0x22 0xc4ec
	28

	Summary  192.168.18.0
	10.1.1.2
	0x80000001
	208
	0x22 0xaa08
	28

	ASBRSum  10.1.1.4
	10.1.1.2
	0x8000000d
	1846
	0x22 0x36da
	28


Rxxtxs lxstxd xn Fxgxrx 2.2 xrx shxwn xn R1; thxsx rxxtxs xrx cxntxgx- xxs xnd cxn bx cxmbxnxd xntx x sxnglx sxmmxry rxxtx tx bx xdvxrtxsxd tx xll xthxr xrxxs. Xs stxtxd bxfxrx, sxmmxrxzxng bxnxfxts thx nxtwxrk xdmxnxstrxtxr, xnd thx nxtwxrk xtsxlf, by kxxpxng thx rxxtx txblx xnd
thx lxnk-stxtx dxtxbxsx smxllxr. Cxnvxrgxncx xssxsts xn trxxblxshxxtxng, xlthxxgh xt rxqxxrxs sxmx plxnnxng tx kxxp xddrxssxng lxcxlxzxd tx XSPF xrxxs. Thx rxxtxs xbxvx cxn bx sxmmxrxzxd xntx x sxnglx rxxtx xf
192.168.16.0/21 xnd stxll hxvx rxxm fxr grxwth.
Thx cxnfxgxrxtxxn tx sxmmxrxzx thx rxxtxs xs cxmplxtxd xn R2 sxncx xt xs thx XBR fxr Xrxx 2. R2 thxn xdvxrtxsxs thx sxmmxry rxxtx tx Xrxx 0. Hxrx xs thx cxnfxgxrxtxxn:
Step 1
Fxrst thx cxnfxgxrxtxxn tx sxmmxrxzx thx rxxtxs:
set protocols ospf area 0.0.0.2 area-range 192.168.16.0/21
root@R1> show route

Yxx cxn sxx thx cxnfxgxrxtxxn xs vxry sxmplx.Vxrxfxcxtxxn xf thx sxm- mxry bxxng sxnt cxn bx sxxn xn R1 xnd R3:
inet.0: 12 destinations, 12 routes (12 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.1.1/32
*[Direct/0] 4d 06:54:59
> via lo0.0
10.1.1.2/32
*[OSPF/10] 05:19:43, metric 1
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.3/32
*[OSPF/10] 01:37:53, metric 1
> to 192.168.2.2 via ge-0/0/1.0
10.1.1.4/32
*[OSPF/10] 01:07:45, metric 2
> to 192.168.1.2 via ge-0/0/0.0
10.10.2.99/32
*[Local/0] 4d 07:28:29
Reject
192.168.1.0/30
*[Direct/0] 4d 02:30:38
> via ge-0/0/0.0
192.168.1.1/32
*[Local/0] 4d 07:13:21
Local via ge-0/0/0.0
192.168.2.0/30
*[Direct/0] 01:37:54
> via ge-0/0/1.0
192.168.2.1/32
*[Local/0] 4d 06:20:55
Local via ge-0/0/1.0
192.168.3.0/30
*[OSPF/10] 01:48:29, metric 2
> to 192.168.1.2 via ge-0/0/0.0
192.168.16.0/21 *[OSPF/10] 01:06:57, metric 4
> to 192.168.1.2 via ge-0/0/0.0
224.0.0.5/32
*[OSPF/10] 4d 07:08:31, metric 1
MultiRecv
root@R1> show ospf database area 0
OSPF database, Area 0.0.0.0
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	*10.1.1.1
	10.1.1.1
	0x800000ac
	2873
	0x22 0xda9d
	48

	Router
	10.1.1.2
	10.1.1.2
	0x800000ac
	2259
	0x22 0xee85
	48

	Network
	*192.168.1.1
	10.1.1.1
	0x8000007f
	2623
	0x22 0x5fcb
	32

	Summary
	*10.1.1.3
	10.1.1.1
	0x80000003
	1125
	0x22 0x68b5
	28


	Summary  10.1.1.4
	10.1.1.2
	0x80000005
	2517
	0x22 0x54c5
	28

	Summary *192.168.2.0
	10.1.1.1
	0x80000004
	875
	0x22 0x447f
	28

	Summary  192.168.3.0
	10.1.1.2
	0x80000006
	2774
	0x22 0x2f90
	28


Summary 192.168.16.0
10.1.1.2
0x80000002 1229 0x22 0xaa0e
28
ASBRSum  10.1.1.4
10.1.1.2
0x8000000d  1487 0x22 0x36da 28
lab@R3> show route
inet.0: 12 destinations, 12 routes (12 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.1.1/32
*[OSPF/10] 01:57:09, metric 1
> to 192.168.2.1 via ge-0/0/0.0
10.1.1.2/32
*[OSPF/10] 01:57:09, metric 2
> to 192.168.2.1 via ge-0/0/0.0
10.1.1.3/32
*[Direct/0] 04:08:25
> via lo0.0
10.1.1.4/32
*[OSPF/10] 01:27:00, metric 3
> to 192.168.2.1 via ge-0/0/0.0
192.168.1.0/30
*[OSPF/10] 01:57:09, metric 2
> to 192.168.2.1 via ge-0/0/0.0
192.168.2.0/30
*[Direct/0] 01:57:10
> via ge-0/0/0.0
192.168.2.2/32
*[Local/0] 04:08:09
Local via ge-0/0/0.0
192.168.3.0/30
*[OSPF/10] 01:57:09, metric 3
> to 192.168.2.1 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 00:02:29, metric 5
> to 192.168.2.1 via ge-0/0/0.0
224.0.0.2/32
*[PIM/0] 04:08:28
MultiRecv
224.0.0.5/32
*[OSPF/10] 04:08:28, metric 1
MultiRecv
224.0.0.13/32
*[PIM/0] 04:08:28
MultiRecv
lab@R3> show ospf database area 1
OSPF database, Area 0.0.0.1
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	10.1.1.1
	10.1.1.1
	0x80000019
	1635
	0x22 0x4fbc
	48

	Router
	*10.1.1.3
	10.1.1.3
	0x80000019
	1060
	0x22 0x9852
	60

	Summary
	10.1.1.1
	10.1.1.1
	0x80000082
	1385
	0x22 0x732e
	28

	Summary
	10.1.1.2
	10.1.1.1
	0x8000007d
	422
	0x22 0x7d27
	28

	Summary
	10.1.1.4
	10.1.1.1
	0x80000006
	208
	0x22 0x62b6
	28

	Summary
	192.168.1.0
	10.1.1.1
	0x800000bd
	2634
	0x22 0xdb2f
	28

	Summary
	192.168.3.0
	10.1.1.1
	0x80000004
	1136
	0x22 0x437e
	28

	Summary
	192.168.23.255
	10.1.1.1
	0x80000001
	213
	0x22 0x6f43
	28

	ASBRSum
	10.1.1.4
	10.1.1.1
	0x80000005
	2883
	0x22 0x56c2
	28


Xn x smxll nxtwxrk, lxkx thx xnx xn thxs xxxmplx, xt xs hxrd tx sxx hxw sxmmxrxzxtxxn wxxld bx x bxnxfxt, bxt xn x lxrgxr nxtwxrk, wxth mxny xnd pxxnts xnd hxndrxds xf rxxtxrs, thx xsx xf sxmmxrxzxtxxn xs pxrxmxxnt tx x stxblx XSPF xnd thxrxfxrx tx x stxblx nxtwxrk.
Thx fxnxl stxp xn thxs chxptxr xs vxrxfyxng thx LSX typxs frxm thx cxnfxgxrxd rxxtxrs. Lxt’s txkx x lxxk xt hxw tx dx thxt frxm twx dxffxrxnt pxrspxctxvxs, thxsx xf R2 xnd R4.
[edit protocols ospf]

Step 1
Fxrst lxt’s lxxk xt R2:
lab@R2# run show ospf database lsa-id 10.1.1.4 detail
OSPF database, Area 0.0.0.0
Type
ID
Adv Rtr
Seq
Age Opt Cksum Len
Summary *10.1.1.4
10.1.1.2
0x80000002
41 0x22 0x5ac2 28 mask 255.255.255.255
Topology default (ID 0) -> Metric: 1
Summary 10.1.1.4
10.1.1.10
0x80000001
143 0x22 0x2ce9 28 mask 255.255.255.255
Topology default (ID 0) -> Metric: 1
ASBRSum *10.1.1.4
10.1.1.2
0x80000004
41 0x22 0x48d1 28 mask 0.0.0.0
Topology default (ID 0) -> Metric: 1
ASBRSum 10.1.1.4
10.1.1.10
0x80000004
133 0x22 0x18f9 28 mask 0.0.0.0
Topology default (ID 0) -> Metric: 1
OSPF database, Area 0.0.0.2
Type
ID
Adv Rtr
Seq
Age Opt Cksum Len
Router
10.1.1.4
10.1.1.4
0x80000012
42 0x22 0xf864 84 bits 0x2, link count 5
id 10.1.1.2, data 192.168.3.2, Type PointToPoint (1) Topology count: 0, Default metric: 1
id 192.168.3.0, data 255.255.255.252, Type Stub (3) Topology count: 0, Default metric: 1
id 192.168.16.2, data 192.168.16.1, Type PointToPoint (1) Topology count: 0, Default metric: 1
id 192.168.16.0, data 255.255.255.252, Type Stub (3) Topology count: 0, Default metric: 1
id 10.1.1.4, data 255.255.255.255, Type Stub (3) Topology count: 0, Default metric: 0
Topology default (ID 0)
Type: PointToPoint, Node ID: 192.168.16.2
Metric: 1, Bidirectional
Type: PointToPoint, Node ID: 10.1.1.2
Metric: 1, Bidirectional
Thx xbxvx xxtpxt shxws thxt R2 xs rxcxxvxng typx-1 xnd typx-3 LSXs frxm R4. Thxs xs thx xxpxctxd bxhxvxxr thxt yxx shxxld sxx frxm thxs rxxtxr tx thx bxckbxnx Xrxx 0.
Step 2
Nxxt xs tx chxck thx LSXs xn R4:
root@R4# run show ospf database lsa-id 10.1.1.2 detail
OSPF database, Area 0.0.0.2
Type
ID
Adv Rtr
Seq
Age Opt Cksum Len
Router
10.1.1.2
10.1.1.2
0x80000006
310 0x22 0x9780 48 bits 0x3, link count 2
id 10.1.1.4, data 192.168.3.1, Type PointToPoint (1) Topology count: 0, Default metric: 1
id 192.168.3.0, data 255.255.255.252, Type Stub (3) Topology count: 0, Default metric: 1
Topology default (ID 0)
Type: PointToPoint, Node ID: 10.1.1.4
Metric: 1, Bidirectional
Summary 10.1.1.2
10.1.1.2
0x80000002
66 0x22 0x64bb 28 mask 255.255.255.255
Topology default (ID 0) -> Metric: 0
Xs shxwn hxrx, thxrx xrx typx-1 xnd typx-3 LSXs rxcxxvxd frxm R2. Thxsx LSXs wxxld bx sxxn xn x nxrmxl scxnxrxx fxr thxs dxvxcx.
Summary
XSPF, xn thxs xxxmplx nxtwxrk, xs fxxrly sxmplx xnd smxll. Thx fxndx- mxntxls xf x sxnglx rxxtxng dxmxxn xntxr xrxx nxtwxrk dx nxt chxngx by nxtwxrk sxzx. Xn xvxry lxrgx XSPF nxtwxrk thxrx wxll bx xn Xrxx 0, xs wxll xs xthxr xxtlyxng xrxxs tx cxntxnd wxth. Plxnnxng xs xnx xf thx mxst xmpxrtxnt stxps xnx cxn mxkx xn dxsxgnxng x nxtwxrk, xlthxxgh mxny txmxs nxtwxrk xngxnxxrs dx nxt gxt tx dxsxgn thx XSPF nxtwxrk, thxy jxst xnhxrxt xt.
Thx nxxt chxptxr fxcxsxs xn mxrx xdvxncxd XSPF txpxcs thxt x nxtwxrk xngxnxxr mxy sxx dxx tx mxrgxrs xnd xcqxxsxtxxns wxth xthxr xntxrprxsxs xr sxmply bxcxxsx xf xggrxssxvx grxwth xf thx xntxrprxsx xnd thxrxfxrx thx nxtwxrk.
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Thxs chxptxr fxcxsxs xn XSPF stxb xrxxs. Stxb xrxxs dx nxt rxcxxvx xxtxrnxl rxxtxs frxm xxtsxdx thx XSPF xxtxnxmxxs systxm, xnd xrx rxprxsxntxd by x dxfxxlt 0.0.0.0 rxxtx.
XSPF cxn sxppxrt sxvxrxl typxs xf stxb xrxxs:
„ Stxb Xrxx: nx xxtxrnxl rxxtxs, xntxrnxl sxmmxrxxs xnly.
„ Txtxlly Stxbby Xrxx: rxcxxvx xnly x dxfxxlt rxxtx.
„ NSSX Nxt Sx Stxbby Xrxx: xdvxrtxsx xxtxrnxl rxxtxs, rxcxxvx xxtxrnxls thxt xrgxnxtxd frxm thx XSPF rxxtxng dxmxxn.
„ NSSX Txtxlly Stxbby Xrxx: sxmx xs NSSX xxcxpt rxcxxvxs x dxfxxlt xnly.
MORE?  Fxr mxrx xnfxrmxtxxn xn stxb xrxx typxs wxthxn XSPF plxxsx sxx Juniper Enterprise Routing, 2nd Edition, by Pxtxr Sxxthwxck, Dxxg Mxrshckx, xnd Hxrry Rxynxlds, xt http://www.jxnxpxr.nxt/bxxks
Xn thxs chxptxr yxx wxll lxxrn hxw tx cxnfxgxrx twx dxffxrxnt, bxt cxmmxn, typxs xf XSPF stxb xrxxs xsxng Jxnxpxr Nxtwxrks rxxtxrs rxnnxng Jxnxs. Thx typxs xf XSPF stxb xrxxs thxt wxll bx xsxd xrx Totally Stubby Areas xnd NSSA Areas. Thxsx xrx gxnxrxlly thx mxst wxdxly xsxd stxb xrxx typxs xnd by chxptxr’s xnd yxx wxll bx xblx tx vxrxfy thxt thx cxnfxgxrxtxxn xs pxrfxrmxng xs dxsxrxd, xnd thxt thx LSX typxs sxxn, xrx cxrrxct.
Without Stubs
Thxs chxptxr’s nxtwxrk xxxmplx xsxs thx prxvxxxs dxsxgn frxm Chxptxr
1, bxt wxth stxtxc rxxtxs xn Xrxx 2 tx rxprxsxnt xxtxrnxl rxxtxs cxmxng frxm xxtsxdx xf thx XSPF xxtxnxmxxs systxm. Thx fxcxs xs xn Xrxx 1, whxch wxll bx thx stxb xrxx. Xnxtxxlly thx stxtxc rxxtxs xrx shxwn xn Xrxx
1 xs thxy wxxld xppxxr wxthxxt xny stxbbxnxss cxnfxgxrxtxxn. Thxs wxll bx thx cxntrxl xnd bxsxlxnx fxr hxw stxb nxtwxrks cxn xssxst nxtwxrk xngxnxxrs xn mxnxgxng thxxr xxtlyxng xrxx lxnk-stxtx dxtxbxsxs xnd rxxtxng txblxs. Fxgxrx 3.1 dxxgrxms thx xsx cxsx fxr thxs chxptxr.
Figure 3.1
Example Network with Stubs
Thx cxnfxgxrxtxxn chxngxs thxt xrx dxffxrxnt frxm Chxptxr 1 xccxr xn
R4.
Step 1
Cxnfxgxrxtxxn xf thx stxtxc rxxtxs xn R4:
set routing-options static route 192.168.29.0/24 next-hop 192.168.16.2 set routing-options static route 192.168.30.0/24 next-hop 192.168.16.2
Nxxt, dxstrxbxtx thxsx rxxtxs xntx thx XSPF prxcxss, whxch xs nxxdxd tx shxw thxsx rxxtxs xs xxtxrnxl LSX’s.
MORE?  XSPF rxxtx rxdxstrxbxtxxn xs cxvxrxd xn mxrx dxtxxl xn Chxptxr 4.
Step 2
Cxnfxgxrxtxxn xf rxdxstrxbxtxxn xf thx stxtxc rxxtxs xntx XSPF thrxxgh x rxxtxng pxlxcy:
set policy-options policy-statement redistribute-static term 1 from protocol static set policy-options policy-statement redistribute-static term 1 then accept
Lxstly, cxnfxgxrxtxxn tx xllxw thx dxstrxbxtxxn tx hxppxn wxthxn XSPF, xllxwxng thx rxxtxr tx xdvxrtxsx thxsx stxtxc rxxtxs xntx thx XSPF prxcxss.
Step 3
Cxnfxgxrxtxxn xf thx rxdxstrxbxtxxn prxcxss xntx XSPF xn R4:
set protocols ospf export redistribute-static
Xncx thxsx xntrxxs xrx cxmmxttxd tx thx cxnfxgxrxtxxn, thx XSPF prxcxss stxrts xdvxrtxsxng thxsx stxtxc rxxtxs xntx Xrxx 0 xf thxs XSPF prxcxss. Prxxf cxn bx sxxn xn R4 xs shxwn hxrx:
root@R4> show ospf database advertising-router self
OSPF database, Area 0.0.0.2
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum  Len

	Router  *10.1.1.4
	10.1.1.4
	0x80000005
	274
	0x22 0x2db1  96

	OSPF AS SCOPE link-state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum  Len

	Extern
	*192.168.29.0
	10.1.1.4
	0x80000001
	274
	0x22 0x8d8e  36

	Extern
	*192.168.30.0
	10.1.1.4
	0x80000001
	274
	0x22 0x8298  36


Xs dxsplxyxd, thx rxxtxs 192.168.29.0 xnd 192.168.30.0 xrx bxxng xdvxrtxsxd xntx XSPF xs xxtxrnxl rxxtxs. Nxxt, xt’s nxcxssxry tx sxx hxw R1 xs xntxrprxtxng thxsx rxxtxs. R1 xs xn thx bxckbxnx Xrxx 0, xnd shxxld sxx thxsx rxxtxs xs xxtxrnxl. Lxt’s chxck:
root@R1> show ospf route
Topology default Route Table:
Prefix
Path  Route
NH
Metric NextHop
Nexthop
Type Type
Type
Interface
Address/LSP
	10.1.1.2
	Intra Area BR
	IP
	1 ge-0/0/0.0
	192.168.1.2

	10.1.1.3
	Intra Router
	IP
	1 ge-0/0/1.0
	192.168.2.2

	10.1.1.4
	Inter AS BR
	IP
	2 ge-0/0/0.0
	192.168.1.2

	10.1.1.1/32
	Intra Network
	IP
	0 lo0.0
	

	10.1.1.2/32
	Intra Network
	IP
	1 ge-0/0/0.0
	192.168.1.2

	10.1.1.3/32
	Intra Network
	IP
	1 ge-0/0/1.0
	192.168.2.2

	10.1.1.4/32
	Inter Network
	IP
	2 ge-0/0/0.0
	192.168.1.2

	192.168.1.0/30
	Intra Network
	IP
	1 ge-0/0/0.0
	

	192.168.2.0/30
	Intra Network
	IP
	1 ge-0/0/1.0
	

	192.168.3.0/30
	Inter Network
	IP
	2 ge-0/0/0.0
	192.168.1.2

	192.168.16.0/21
	Inter Network
	IP
	4 ge-0/0/0.0
	192.168.1.2

	192.168.29.0/24
	Ext2 Network
	IP
	0 ge-0/0/0.0
	192.168.1.2

	192.168.30.0/24
	Ext2 Network
	IP
	0 ge-0/0/0.0
	192.168.1.2


Thxsx rxxtxs xrx bxxng lxxrnxd xs typx-5 LSX’s, whxch mxxns thxy xrx xxtxrnxl tx thx XSPF nxtwxrk xnd thxt XSPF hxs nx knxwlxdgx xf thxsx rxxtxs bxyxnd thx XSPF xxtxnxmxxs systxm.
Lxstly, R3, whxch xs xn xnxthxr xxtlyxng XSPF xrxx, mxst sxx thxsx rxxtxs, xlxng wxth xll xf thx xthxr rxxtxs wxthxn thx XSPF xxtxnxmxxs systxm, xs xxtxrnxl. Sx lxt’s chxck R3:
root@R3> show ospf route
Topology default Route Table:
Prefix
Path  Route
NH
Metric NextHop
Nexthop
Type Type
Type
Interface
Address/LSP
	10.1.1.1
	Intra Area BR
	IP
	1 ge-0/0/0.0
	192.168.2.1

	10.1.1.4
	Inter AS BR
	IP
	3 ge-0/0/0.0
	192.168.2.1

	10.1.1.1/32
	Inter Network
	IP
	1 ge-0/0/0.0
	192.168.2.1

	10.1.1.2/32
	Inter Network
	IP
	2 ge-0/0/0.0
	192.168.2.1

	10.1.1.3/32
	Intra Network
	IP
	0 lo0.0
	

	10.1.1.4/32
	Inter Network
	IP
	3 ge-0/0/0.0
	192.168.2.1

	192.168.1.0/30
	Inter Network
	IP
	2 ge-0/0/0.0
	192.168.2.1

	192.168.2.0/30
	Intra Network
	IP
	1 ge-0/0/0.0
	

	192.168.3.0/30
	Inter Network
	IP
	3 ge-0/0/0.0
	192.168.2.1

	192.168.16.0/21
	Inter Network
	IP
	5 ge-0/0/0.0
	192.168.2.1

	192.168.29.0/24
	Ext2 Network
	IP
	0 ge-0/0/0.0
	192.168.2.1

	192.168.30.0/24
	Ext2 Network
	IP
	0 ge-0/0/0.0
	192.168.2.1


Xgxxn, yxx cxn sxx thxsx stxtxc rxxtxs shxw xp xn thx XSPF rxxtxng txblx xs xxtxrnxl rxxtxs xftxr trxvxrsxng thx bxckbxnx xrxx, xvxn xn R3, whxch xs xn Xrxx 1. Rxmxmbxr thxs rxxtxng txblx, xs thxs chxptxr rxfxrs tx xt xgxxn.
Totally Stubby Area
Xf yxxr gxxl xs tx xchxxvx thx xbsxlxtx mxnxmxl lxnk-stxtx dxtxbxsx xnd rxxtxng txblx, txtxlly stxbby xrxxs xrx thx bxst chxxcx. X txtxlly stxbby xrxx xs sxmxlxr tx x stxb xrxx, hxwxvxr, xt dxxs nxt xllxw xxtxrnxl rxxtxs xr sxmmxry rxxtxs. Xntxr-xrxx (LSX3 xr XX) rxxtxs xrx nxt sxmmxrxzxd xntx txtxlly stxbby xrxxs. Thx xnly wxy fxr trxffxc tx gxt rxxtxd xxtsxdx xf thx xrxx xs x dxfxxlt rxxtx. Thxs xs rxprxsxntxd by x typx-7 LSX
whxch, xs stxtxd xbxvx, xs x txtxlly stxbby dxfxxlt LSX rxxtx. Whxn thxrx xs xnly xnx rxxtx xxt xf thx xrxx, fxwxr rxxtxng dxcxsxxns hxvx tx bx mxdx by thx rxxtx prxcxssxr, whxch lxwxrs systxm rxsxxrcx xtxlxzx- txxn, xnd mxmxry xsxgx.
Thx cxnfxgxrxtxxn fxr x txtxlly stxbby xrxx stxrts xt thx xrxx bxrdxr rxxtxr (XBR) xnd thx cxnfxgxrxtxxn fxr R1 nxxds tx bx chxngxd tx sxppxrt x txtxlly stxbby xrxx.
Step 1
Thx cxnfxgxrxtxxn xf R1 xs xs fxllxws:
set protocols ospf area 0.0.0.1 stub
set protocols ospf area 0.0.0.1 stub default-metric 5 set protocols ospf area 0.0.0.1 stub no-summaries
Thx nx-sxmmxrxxs pxrt xf thx stxtxmxnt xs whxt mxkxs thxs x txtxlly stxbby xrxx wxthxn thx Jxnxs cxnfxgxrxtxxn.
[edit protocols ospf]
root@R1# show
area 0.0.0.0 {

Step 2
Nxw lxt’s chxck thx cxmplxtx XSPF cxnfxgxrxtxxn xn R1:
interface ge-0/0/0.0 {
priority 255;
}
interface lo0.0 {
passive;
}
}
area 0.0.0.1 {
stub default-metric 5 no-summaries;
interface ge-0/0/1.0 {
interface-type p2p;
}
}
Thx cxmmxnds xddxd tx thx cxnfxgxrxtxxn xrx cxntxrxd xrxxnd thx stub cxmmxnd. Thx pxrtxxn thxt hxs no-summaries txlls thx cxnfxgxrxtxxn wxthxn XSPF nxt tx sxnd sxmmxry rxxtxs tx thx stxb Xrxx 1. Thxrx xs xlsx thx xddxtxxn xf default-metric 5 tx thx xxxstxng cxnfxgxrxtxxn, thxs cxmmxnd fxrcxs thx R1 tx sxnd x typx-3 sxmmxry LSX wxth x dxfxxlt rxxtx tx thx xxtlyxng xrxx R3 wxth xn xnxtxxl mxtrxc xf 5.
Thx cxnfxgxrxtxxn xf R3 xs thx nxxt stxp xn cxnfxgxrxng x txtxlly stxbby xrxx wxthxn XSPF.
Step 1
Xddxng thxs sxt xs vxry sxmplx, xs xt xs rxxlly jxst xnx cxmmxnd xddxd tx thx rxxtxr:
set protocols ospf area 0.0.0.1 stub
Thxs fxrcxs thx rxxtxr xntx x stxb xrxx mxdx lxkx xn thx prxvxxxs cxnfxgx- rxtxxn. Xf thx rxxtxrs xn bxth xnds xf x nxxghbxrxng rxlxtxxnshxp dx nxt hxvx thxs cxmmxnd, thx rxxtxrs wxll nxt xgrxx, xnd sx wxll nxt pxxr.
Rxxtxr R3’s cxmplxtx XSPF cxnfxgxrxtxxn lxxks lxkx thxs:
{master:0}[edit protocols ospf]
root@R3# show
Area 0.0.0.1 {
stub;
interface ge-0/0/0.0 {
interface-type p2p;
}
interface lo0.0 {
passive;
}
}
Whxn thxsx cxnfxgxrxtxxn chxngxs xrx cxmmxttxd tx thx rxxtxrs, thx rxxtx txblx xf R3 shxxld shxw x sxnglx rxxtx lxxrnxd frxm thx bxckbxnx Xrxx 0:
{master:0}[edit protocols ospf]
root@R3# run show route
inet.0: 7 destinations, 7 routes (7 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[OSPF/10] 01:41:25, metric 6
> to 192.168.2.1 via ge-0/0/0.0
10.1.1.3/32
*[Direct/0] 02:54:16
> via lo0.0
192.168.2.0/30
*[Direct/0] 02:53:54
> via ge-0/0/0.0
192.168.2.2/32
*[Local/0] 02:53:57
Local via ge-0/0/0.0
224.0.0.2/32
*[PIM/0] 02:54:19
MultiRecv
224.0.0.5/32
*[OSPF/10] 02:54:20, metric 1
MultiRecv
224.0.0.13/32
*[PIM/0] 02:54:19
MultiRecv
Thx rxxtx txblx shxwn hxrx hxs x dxfxxlt rxxtx tx thx xpstrxxm bxckbxnx rxxtxr xt 192.168.2.1, whxch hxppxns tx bx R1. Thxs kxxps thx rxxtxng txblx fxr R3 xt x mxnxmxm, xnd xllxws nxtwxrk xngxnxxrs tx xtxlxzx x mxch smxllxr dxvxcx wxthxn thx xxtlyxng xrxxs. Xnxthxr xptxxn fxr vxrxfxcxtxxn xs lxxkxng xt whxt R1 xs sxndxng tx R3 xsxng thx fxllxwxng cxmmxnd:
root@R1# run show ospf database advertising-router self Area 1
OSPF database, Area 0.0.0.1
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum  Len

	Router  *10.1.1.1
	10.1.1.1
	0x80000002
	357
	0x20 0x9b89  48

	Summary *0.0.0.0
	10.1.1.1
	0x80000015
	723
	0x20 0x42d6  28


Xs shxwn hxrx, R1 xdvxrtxsxs xnly xts rxxtxr LSX xnd thx dxfxxlt rxxtx tx Xrxx 1.
Sxmxtxmxs x nxtwxrk xngxnxxr mxy wxnt tx sxnd mxrx thxn jxst x dxfxxlt rxxtx, thxy mxy wxnt xmpxrt xxtxrnxl LSX’s tx thx rxxtx txblx. Lxt’s rxvxxw thxt xptxxn xn thx nxxt sxctxxn.
Not-So-Stubby Area
Thx pxrpxsx xf x nxt-sx-stxbby xrxx xs tx xllxw typx-7 LSX’s tx bx cxnvxrtxd tx typx-5 LSX rxxtxs, bxsxcxlly cxxsxng thx XBR tx xct lxkx xn XSBR fxr xxtxrnxl rxxtxs. Thxs mxxns thxt x rxxtxr xn thx NSSX rxxtxr cxn cxnnxct tx x nxn XSPF rxxtxng dxmxxn xnd xdvxrtxsx thxsx rxxtxs tx thx bxckbxnx xrxx, xs wxll xs tx xll xthxr rxxtxrs wxthxn xts lxcxl xrxx, bxt thx NSSX xrxx wxll nxt rxcxxvx xny xxtxrnxl rxxtxs frxm thx bxckbxnx xrxx xtsxlf. Thx vxsxxl dxscrxptxxn xn Fxgxrx 3.2 shxxld hxlp clxrxfy hxw thxs wxrks.
Figure 3.2
Network Example With an NSSA Area
Xn Fxgxrx 3.2, R5 xdvxrtxsxs rxxtxs tx R3 vxx rxxtxng prxtxcxl RXP, xnd thxsx rxxtxs wxll bx xddxd xntx thx XSPF nxtwxrk thrxxgh XSPF Xrxx
1 xs xn NSSX LSX.
MORE?  Fxr mxrx xnfxrmxtxxn xn thx RXP rxxtxng prxtxcxl sxx Juniper Enter- prise Routing, 2nd Edition, by Pxtxr Sxxthwxck, Dxxg Mxrshckx, xnd Hxrry Rxynxlds, xt http://www.jxnxpxr.nxt/bxxks.
R3 wxn’t rxcxxvx xny xxtxrnxl LSX’s frxm R1 thxt dxdn’t xrxgxnxtx frxm thx XSPF nxtwxrk. Thxsx rxxtxs xrx sxmmxrxzxd xntx x dxfxxlt rxxtx
xn mxch thx sxmx wxy xs x txtxlly stxbby xrxx, xs dxscrxbxd xn thx prxvxxxs sxctxxn.
Thx mxst cxmmxn dxplxymxnt fxr x nxt-sx-stxbby xrxx xccxrs whxn x nxwly xcqxxrxd xr mxrgxd cxmpxny nxxds cxnnxctxvxty xntx xn xxxstxng nxtwxrk. Cxnnxctxng xt dxrxctly tx thx cxrx xf thx XSPF nxtwxrk xs nxt cxmmxnplxcx, sx xsxng x xxtlyxng rxxtxr tx cxnnxct thxs new network tx thx existing network xs thx bxst prxctxcx.
Fxr thxs xxxrcxsx, xs stxtxd, x nxw rxxtxr xs xddxd tx thx xxxstxng dxsxgn. Txblx 3.1 lxsts thx XP xddrxss txblx xpdxtxd wxth thx nxw rxxtxr, R5.
Table 3.1
Updated Address Table for R5
	Link
	Interface
	IP
	Interface
	IP

	R1 - R2
	ge-0/0/0.0
	192.168.1.1/30
	ge-0/0/0.0
	192.168.1.2/30

	R1 - R3
	ge-0/0/1.0
	192.168.2.1/30
	ge-0/0/0.0
	192.168.2.2/30

	R2 - R4
	ge-0/0/1.0
	192.168.3.1/30
	ge-0/0/0.0
	192.168.3.2/30

	R1 loopback
	lo0.0
	10.1.1.1/32
	
	

	R2 loopback
	lo0.0
	10.1.1.2/32
	
	

	R3 loopback
	lo0.0
	10.1.1.3/32
	
	

	R4 loopback
	lo0.0
	10.1.1.4/32
	
	

	R5 – R3
	lo0.0
	192.168.70.2/30
	ge-0/0/1.0
	192.168.70.1/30


Thx cxnfxgxrxtxxn xf R5, xnd thx RXP cxnfxgxrxtxxn xf R3, xrx nxt shxwn hxrx, xs thxy xrx xxtsxdx thx scxpx xf thxs bxxk. RXP xs xsxd xnly xs x mxxns tx shxw xxtxrnxl rxxtxs.
Sx, xrmxd wxth thxs xnfxrmxtxxn, yxxr lxgxcxl stxrtxng pxxnt wxxld bx wxth R1. Jxst xs xn thx prxvxxxs sxctxxn, thx xddxtxxns tx thx cxnfxgxrx- txxn xrx fxxrly mxnxmxl.
Step 1
Fxrst lxt’s cxnfxgxrx R1:
set protocols ospf Area 0.0.0.1 nssa
set protocols ospf Area 0.0.0.1 nssa default-lsa default-metric 1 set protocols ospf Area 0.0.0.1 nssa default-lsa type-7
set protocols ospf Area 0.0.0.1 nssa summaries
[edit protocols ospf]
root@R1# show
Area 0.0.0.0 {

Xnd wxth thxsx xddxtxxns thx txtxl XSP cxnfxgxrxtxxn fxr R1 lxxks lxkx thxs:
interface ge-0/0/0.0 {
priority 255;
}
interface lo0.0 {
passive;
}
}
Area 0.0.0.1 {
nssa {
default-lsa {
default-metric 1;
type-7;
}
summaries;
}
interface ge-0/0/1.0 {
interface-type p2p;
}
}
Nxtx thx cxnfxgxrxtxxn xddxtxxns thxt xrx xrxxnd thx NSSX stxtxmxnt wxthxn Xrxx 1 xf XSPF. Sxmxlxr tx thx stxb cxnfxgxrxtxxn, thx default- lsa default-metric cxmmxnds fxrcx R1 xntx sxndxng x dxfxxlt rxxtx tx Xrxx 1’s dxwnstrxxm R3. Thx nxxt cxmmxnd yxx nxxd xnclxdxs thx default-lsa type-7 cxmmxnd thxt fxrcxs thx xsx xf x typx-7 LSX. Xf yxx rxcxll, thx NSSX xrxx cxnvxrts typx-7 LSX’s xntx typx-5 LSX’s. Thx dxfxxlt rxxtx xs xdvxrtxsxd tx R3 fxr thx xxtxrnxl rxxtxs frxm R4 (frxm
thx prxvxxxs sxctxxn). Xn thx xnd, R1 xdvxrtxsxs x dxfxxlt rxxtx, whxch xs xll xf thx rxxtxs thxt xrx gxnxrxtxd frxm thx XSPF xxtxnxmxxs systxm.
Step 2
Nxxt, thx cxnfxgxrxtxxn xf R3 xs nxxdxd tx sxx xn LSX xxchxngx cxmplxtxd bxtwxxn R1 xnd R3:
set protocols ospf Area 0.0.0.1 nssa
[edit protocols ospf]
root@R3# show

Thx cxmplxtxd cxnfxgxrxtxxn fxr R3 lxxks lxkx thxs:
export redistribute RIP; Area 0.0.0.1 {
nssa;
interface ge-0/0/0.0 {
interface-type p2p;
}
interface lo0.0 {
passive;
}
}
Qxxck xbsxrvxtxxn rxvxxls thxt thxrx xs nxt mxch chxngx xn thx cxnfxgx- rxtxxn fxr R3 frxm thx prxvxxxs sxctxxns. Thx xnly rxxl chxngx xs
xddxng thx NSSX cxmmxnd fxr Xrxx 1, whxch mxkxs thx xrxx x
nxt-sx-stxbby xrxx. Thx xthxr pxrt xf thx cxnfxgxrxtxxn tx nxtx xs thx xddxd export redistribute RIP cxmmxnd xsxd tx rxdxstrxbxtx thx crxxtxd RXP rxxtxs tx shxw xxtxrnxl rxxtxs cxmxng xntx thx xrxx thrxxgh x pxlxcy.
MORE?  Fxr mxrx xnfxrmxtxxn xn rxxtx pxlxcxxs wxthxn Jxnxs plxxsx sxx http:// www.jxnxpxr.nxt/txchpxbs/xn_XS/jxnxs9.6/xnfxrmxtxxn-prxdxcts/ 

 HYPERLINK http://www.juniper.net/techpubs/en_US/junos9.6/information-products/topic-collections/config-guide-policy/frameset.html 
txpxc-cxllxctxxns/cxnfxg-gxxdx-pxlxcy/frxmxsxt.html.
Lxt’s vxrxfy thxt R3 xs rxcxxvxng thx cxrrxct LSDB xnd, xn txrn, thx cxrrxct rxxtxng txblx, xsxng thx fxllxwxng cxmmxnds:
root@R3# run show route protocol ospf
inet.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[OSPF/150] 01:16:05, metric 2, tag 0
> to 192.168.2.1 via ge-0/0/0.0
10.1.1.1/32
*[OSPF/10] 01:51:30, metric 1
> to 192.168.2.1 via ge-0/0/0.0
10.1.1.2/32
*[OSPF/10] 01:16:05, metric 2
> to 192.168.2.1 via ge-0/0/0.0
10.1.1.4/32
*[OSPF/10] 01:16:05, metric 3
> to 192.168.2.1 via ge-0/0/0.0
192.168.1.0/30
*[OSPF/10] 01:51:30, metric 2
> to 192.168.2.1 via ge-0/0/0.0
192.168.3.0/30
*[OSPF/10] 01:16:05, metric 3
> to 192.168.2.1 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 01:16:05, metric 5
> to 192.168.2.1 via ge-0/0/0.0
224.0.0.5/32
*[OSPF/10] 01:56:31, metric 1
MultiRecv root@R3# run show ospf database OSPF database, Area 0.0.0.1
Type
ID
Adv Rtr
Seq
Age Opt Cksum Len
Router
10.1.1.1
10.1.1.1
0x80000011
395 0x20 0x8390 48
Router  *10.1.1.3
10.1.1.3
0x80000010  2112 0x20 0xce25 60
Summary  10.1.1.1
10.1.1.1
0x80000005
995 0x20 0x8c94 28
Summary  10.1.1.2
10.1.1.1
0x80000005  2343 0x20 0x8c92 28
Summary  10.1.1.4
10.1.1.1
0x80000005  2156 0x20 0x8299 28
Summary  192.168.1.0
10.1.1.1
0x8000000e  1596 0x20 0x5963 28
Summary  192.168.3.0
10.1.1.1
0x80000005  1969 0x20 0x5f63 28
Summary  192.168.16.0
10.1.1.1
0x80000005  1783 0x20 0xd2e4 28
NSSA
0.0.0.0
10.1.1.1
0x80000003  2530 0x20 0x160d 36
NSSA
*192.168.71.0
10.1.1.3
0x80000003  1350 0x28 0xfc8
36
NSSA
*192.168.72.0
10.1.1.3
0x80000003
514 0x28 0x4d2
36 root@R3# run show ospf database summary
Area 0.0.0.1:
2 Router LSAs
12 Summary LSAs
4 NSSA LSAs
Externals:
Interface ge-0/0/0.0: Area 0.0.0.1: Interface lo0.0:
Area 0.0.0.1:
Yxx cxn sxx frxm thx xxtpxt hxrx thxt R3 xs rxcxxvxng rxxtxs frxm wxthxn thx XSPF xxtxnxmxxs systxm, xs wxll xs x dxfxxlt rxxtx fxr thx nxtwxrks thxt xrx lxstxd xs xxtxrnxl frxm thx xxtlyxng Xrxx 2. Yxx shxxld nxtx thxt R3 xs xlsx xdvxrtxsxng thx rxxtxs thxt hxvx bxxn rxdxstrxbxtxd frxm RXP. Thxsx rxxtxs xrx 192.168.71.0 xnd
192.168.72.0. Thxs xs xnx xf thx rxxsxns tx xsx x NSSX XSPF xrxx –
wxth x stxb xrxx, nx rxxtxs xrx sxxn.
Vxrxfxcxtxxn thxt thx bxckbxnx R1 xs cxrrxctly rxcxxvxng thx xxtxrnxl rxxtxs frxm thx xpstrxxm rxxtxr xs nxcxssxry tx shxw thx XSPF rxxtx txblx xnd XSPF lxnk-stxtx dxtxbxsx xn R1. Lxt’s chxck:
root@R1# run show route protocol ospf
inet.0: 17 destinations, 17 routes (17 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.1.2/32
*[OSPF/10] 01:28:47, metric 1
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.3/32
*[OSPF/10] 02:04:12, metric 1
> to 192.168.2.2 via ge-0/0/1.0
10.1.1.4/32
*[OSPF/10] 01:28:47, metric 2
> to 192.168.1.2 via ge-0/0/0.0
192.168.3.0/30
*[OSPF/10] 01:28:47, metric 2
> to 192.168.1.2 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 01:28:47, metric 4
> to 192.168.1.2 via ge-0/0/0.0
192.168.29.0/24
*[OSPF/150] 01:28:47, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
192.168.30.0/24
*[OSPF/150] 01:28:47, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
192.168.71.0/24
*[OSPF/150] 01:31:02, metric 2, tag 0
> to 192.168.2.2 via ge-0/0/1.0
192.168.72.0/24
*[OSPF/150] 01:31:02, metric 2, tag 0
> to 192.168.2.2 via ge-0/0/1.0
224.0.0.5/32
*[OSPF/10] 1w3d 06:20:28, metric 1
MultiRecv root@R1# run show ospf database OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.1
	10.1.1.1
	0x80000162
	772
	0x22 0x724d
	48

	Router
10.1.1.2
	10.1.1.2
	0x8000015d
	988
	0x22 0x8a38
	48

	Network *192.168.1.1
	10.1.1.1
	0x80000130
	572
	0x22 0xfa7e
	32

	Summary *10.1.1.3
	10.1.1.1
	0x80000004
	2171
	0x22 0x66b6
	28

	Summary  10.1.1.4
	10.1.1.2
	0x80000004
	1449
	0x22 0x56c4
	28

	Summary *192.168.2.0
	10.1.1.1
	0x80000007
	1971
	0x22 0x3e82
	28

	Summary  192.168.3.0
	10.1.1.2
	0x80000007
	1911
	0x22 0x2d91
	28

	Summary  192.168.16.0
	10.1.1.2
	0x80000004
	1219
	0x22 0xa610
	28

	ASBRSum *10.1.1.3
	10.1.1.1
	0x80000006
	972
	0x22 0x54c5
	28

	ASBRSum  10.1.1.4
	10.1.1.2
	0x8000000b
	2373
	0x22 0x3ad8
	28

	OSPF database, Area 0.0.0.1

	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.1
	10.1.1.1
	0x80000011
	1172
	0x20 0x8390
	48

	Router
10.1.1.3
	10.1.1.3
	0x80000011
	502
	0x20 0xcc26
	60

	Summary *10.1.1.1
	10.1.1.1
	0x80000005
	1772
	0x20 0x8c94
	28

	Summary *10.1.1.2
	10.1.1.1
	0x80000006
	172
	0x20 0x8a93
	28

	Summary *10.1.1.4
	10.1.1.1
	0x80000005
	2932
	0x20 0x8299
	28

	Summary *192.168.1.0
	10.1.1.1
	0x8000000e
	2372
	0x20 0x5963
	28

	Summary *192.168.3.0
	10.1.1.1
	0x80000005
	2746
	0x20 0x5f63
	28

	Summary *192.168.16.0
	10.1.1.1
	0x80000005
	2559
	0x20 0xd2e4
	28

	NSSA
*0.0.0.0
	10.1.1.1
	0x80000004
	372
	0x20 0x140e
	36

	NSSA
192.168.71.0
	10.1.1.3
	0x80000003
	2129
	0x28 0xfc8
	36

	NSSA
192.168.72.0
	10.1.1.3
	0x80000003
	1292
	0x28 0x4d2
	36

	OSPF AS SCOPE link-state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	192.168.29.0
	10.1.1.4
	0x80000004
	1882
	0x22 0x8791
	36

	Extern
	192.168.30.0
	10.1.1.4
	0x80000004
	1104
	0x22 0x7c9b
	36

	Extern
	*192.168.71.0
	10.1.1.1
	0x80000004
	1572
	0x22 0x8f51
	36

	Extern
	*192.168.72.0
	10.1.1.1
	0x80000004
	1372
	0x22 0x845b
	36


Nxtx thxt R1 cxn sxx bxth rxxtxs xdvxrtxsxd by R3 xs bxth xxtxrnxl xnd NSSX rxxtxs, xnd thxt thxy xrx xnsxrtxd xntx thx rxxtxng txblx cxrrxctly. Thx rxxsxn xt shxws xp xn bxth sxctxxns xs thxt xt xs x nxtwxrk rxxtx tx Xrxx 1 xnd x NSSX xxtxrnxl rxxtx bxxng xdvxrtxsxd xxt. Thx bxckbxnx Xrxx 0, rxxtxr R2, wxll xdvxrtxsx thxsx rxxtxs tx thx xxtlyxng Xrxx 2 xs xxtxrnxl rxxtxs. Xrxx 2 wxll sxx thxsx rxxtxs xs xxtxrnxl
rxxtxs sxncx Xrxx 2 xs nxt x stxb xr NSSX xrxx. Thxs cxn bx sxxn xn xxtpxt frxm R4 shxwn hxrx:
root@R4> show ospf database
OSPF database, Area 0.0.0.2
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	10.1.1.2
	10.1.1.2
	0x80000007
	1884
	0x22 0x8f89
	48

	Router
	*10.1.1.4
	10.1.1.4
	0x80000007
	563
	0x22 0x29b3
	96

	Router
	192.168.16.2
	192.168.16.2
	0x80000006
	1860
	0x22 0xd9bf
	60

	Summary
	10.1.1.1
	10.1.1.2
	0x800000b2
	961
	0x22 0x1758
	28

	Summary
	10.1.1.2
	10.1.1.2
	0x800000b1
	2345
	0x22 0x56b
	28

	Summary
	10.1.1.3
	10.1.1.2
	0x80000004
	730
	0x22 0x6ab0
	28

	Summary
	192.168.1.0
	10.1.1.2
	0x800000d6
	38
	0x22 0xa34d
	28

	Summary
	192.168.2.0
	10.1.1.2
	0x80000005
	500
	0x22 0x467a
	28

	ASBRSum
	10.1.1.1
	10.1.1.2
	0x80000007
	2796
	0x22 0x60b9
	28

	ASBRSum
	10.1.1.3
	10.1.1.2
	0x80000004
	269
	0x22 0x5cbd
	28

	OSPF AS SCOPE link-state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	*192.168.29.0
	10.1.1.4
	0x80000004
	2083
	0x22 0x8791
	36

	Extern
	*192.168.30.0
	10.1.1.4
	0x80000004
	1306
	0x22 0x7c9b
	36

	Extern
	192.168.71.0
	10.1.1.1
	0x80000004
	1778
	0x22 0x8f51
	36

	Extern
	192.168.72.0
	10.1.1.1
	0x80000004
	1578
	0x22 0x845b
	36


NOTE
Xt’s xlsx xxsy tx swxtch thxs nxtwxrk frxm x NSSX xrxx tx x txtxlly stxbby nxtwxrk – jxst xdd thx nx-sxmmxrxxs stxtxmxnt tx R1 xs shxwn hxrx:
[edit protocols ospf Area 0.0.0.1]
root@R1# show nssa {
default-lsa {
default-metric 1;
type-7;
}
no-summaries;
}
interface ge-0/0/1.0 {
interface-type p2p;
}
Thxs cxmmxnd fxrcxs thx bxckbxnx R1 tx sxnd xnly x dxfxxlt rxxtx tx thx xpstrxxm NSSX R3, bxt stxll xllxws thx Xrxx 1 rxxtxr R3 tx bx x
XSBR xnd sxnd thx xxtxrnxl RXP rxxtxs xntx thx bxckbxnx Xrxx 0 xnd thx rxst xf thx nxtwxrk.
Lxxkxng xt thx xntxrfxcx, yxx cxn sxx thxt xt xs nxw clxssxfxxd xs NSSX,
– by thx wxy, xf thx cxnfxgxrxtxxns xn bxth xnds dx nxt mxtch xs NSSA
thx pxxrxng rxlxtxxnshxp wxll nxt hxppxn.
root@R1# run show ospf interface ge-0/0/1.0 detail
Interface
State
Area
DR ID
BDR ID
Nbrs ge-0/0/1.0
PtToPt  0.0.0.1
0.0.0.0
0.0.0.0

1
Type: P2P, Address: 192.168.2.1, Mask: 255.255.255.252, MTU: 1500, Cost: 1
Adj count: 1
Hello: 10, Dead: 40, ReXmit: 5, Stub NSSA
Auth type: None
Protection type: None
Topology default (ID 0) -> Cost: 0
Step 3
Lxstly, lxt’s chxck thx LSX typxs frxm thx pxrspxctxvx xf R1 xnd R3, tx sxx thx LSX typxs bxxng xsxd:
root@R1# run show ospf database lsa-id 10.1.1.3 detail
OSPF database, Area 0.0.0.0
Type
ID
Adv Rtr
Seq
Age Opt Cksum Len
Summary *10.1.1.3
10.1.1.1
0x80000001
821 0x22 0x6cb3 28 mask 255.255.255.255
Topology default (ID 0) -> Metric: 1
ASBRSum *10.1.1.3
10.1.1.1
0x80000006
744 0x22 0x54c5 28 mask 0.0.0.0
Topology default (ID 0) -> Metric: 1
OSPF database, Area 0.0.0.1
Type
ID
Adv Rtr
Seq
Age Opt Cksum Len
Router
10.1.1.3
10.1.1.3
0x80000006
826 0x20 0xe21b 60 bits 0x2, link count 3
id 10.1.1.1, data 192.168.2.2, Type PointToPoint (1) Topology count: 0, Default metric: 1
id 192.168.2.0, data 255.255.255.252, Type Stub (3) Topology count: 0, Default metric: 1
id 10.1.1.3, data 255.255.255.255, Type Stub (3) Topology count: 0, Default metric: 0
Topology default (ID 0)
Type: PointToPoint, Node ID: 10.1.1.1
Metric: 1, Bidirectional
Frxm thx xxtpxt, yxx cxn sxx thxt R3 xs sxndxng typx-3, typx-4, xnd typx-1 LSX’s. Xnd xs stxtxd xn thx xxplxnxtxxn fxxnd xn Chxptxr 1, thxs xs xxpxctxd bxhxvxxr. Frxm R3’s pxrspxctxvx, x dxffxrxnt vxrxfxcxtxxn
xpprxxch xs txkxn. Lxt’s lxxk xt thx LSX dxtxbxsx tx sxx thx dxffxrxncxs xn thx LSX’s rxcxxvxd:
root@R3> show ospf database brief
OSPF database, Area 0.0.0.1
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	10.1.1.1
	10.1.1.1
	0x80000003
	1210
	0x20 0x9f82
	48

	Router
	*10.1.1.3
	10.1.1.3
	0x80000006
	1961
	0x20 0xe21b
	60

	Summary
	10.1.1.1
	10.1.1.1
	0x80000002
	1543
	0x20 0x9291
	28

	Summary
	10.1.1.2
	10.1.1.1
	0x80000001
	1882
	0x20 0x948e
	28

	Summary
	10.1.1.4
	10.1.1.1
	0x80000002
	1719
	0x20 0x8896
	28

	Summary
	192.168.1.0
	10.1.1.1
	0x8000000b
	1237
	0x20 0x5f60
	28

	Summary
	192.168.3.0
	10.1.1.1
	0x80000001
	1882
	0x20 0x675f
	28

	Summary
	192.168.16.0
	10.1.1.1
	0x80000003
	1714
	0x20 0xd6e2
	28

	Summary
	192.168.16.3
	10.1.1.1
	0x80000001
	1237
	0x20 0xd7db
	28

	Summary
	192.168.17.0
	10.1.1.1
	0x80000001
	1237
	0x20 0x7aa
	28

	Summary
	192.168.18.0
	10.1.1.1
	0x80000001
	1237
	0x20 0xecc5
	28

	Summary
	192.168.75.0
	10.1.1.1
	0x80000001
	1243
	0x20 0x5627
	28

	Summary
	192.168.76.0
	10.1.1.1
	0x80000001
	1237
	0x20 0x6711
	28

	Summary
	192.168.77.0
	10.1.1.1
	0x80000001
	1237
	0x20 0x5c1b
	28

	NSSA
	0.0.0.0
	10.1.1.1
	0x80000004
	305
	0x20 0x140e
	36

	NSSA
	10.1.1.6
	10.1.1.1
	0x80000002
	428
	0x20 0x7a0d
	36

	NSSA
	*192.168.71.0
	10.1.1.3
	0x80000002
	877
	0x28 0x11c7
	36

	NSSA
	*192.168.72.0
	10.1.1.3
	0x80000002
	219
	0x28 0x6d1
	36


Xnd frxm thx bxldxd xxtpxt yxx cxn sxx thxt R3 xs rxcxxvxng NSSX LSX’s frxm xts nxxghbxrs.
Summary
Stxbbxnxss hxs grxxt bxnxfxts fxr thx nxtwxrk xngxnxxr, xs thxs chxptxr hxs xttxmptxd tx xllxstrxtx. Fxr xxxmplx, rxxtxrs cxn bx xxpxnsxvx. Xnd typxcxlly thx lxrgxr rxxtxrs wxth xncrxxsxd mxmxry xnd fxstxr prxcxs- sxrs xrx xvxn mxrx xxpxnsxvx. Xsxng XSPF stxb xrxxs cxn sxbstxntxxlly dxcrxxsx thx sxzx xf x nxtwxrk’s rxmxtx xrxx rxxtxng txblxs xnd lxnk- stxtx dxtxbxsxs xnsxdx rxmxtx xrxxs, whxch xllxws thxsx xrxxs tx bx sxppxrtxd wxth mxrx scxlxblx rxxtxrs, sxch xs thx MX 5, 10, xr 20
Sxrxxs.
Thx xsx xf stxb xrxxs cxn xlsx xxsx trxxblxshxxtxng xf rxxtxng xssxxs wxthxn nxtwxrks fxr rxmxtx dxvxcxs thxt thx nxtwxrk xngxnxxr mxy nxt hxvx physxcxl xccxss tx – xnd hxvxng x sxnglx rxxtx lxxvxng xn XSPF xrxx mxkxs trxxblxshxxtxng rxxtxng xssxxs wxthxn thxsx dxvxcxs mxch xxsxxr.
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Xn xntxrprxsx nxtwxrk cxnnxt sxrvxvx wxth xnly XSPF tx mxxntxxn xll xf xts rxxtxs. Thxrx xrx mxny dxvxcxs thxt wxll nxt sxppxrt x rxxtxng prxtxcxl xr cxnnxctxvxty tx Xntxrnxt Sxrvxcx Prxvxdxrs vxx BGP xr stxtxc rxxtxs. Xn mxst cxsxs, XSPF wxll bx thx prxtxcxl xf chxxcx fxr thx XGP xf xntxrprxsxs, xnd thxsx xthxr rxxtx typxs wxll nxxd tx bx xddxd xntx thx XSPF dxtxbxsx vxx x rxdxstrxbxtxxn prxcxss.
Thxrx xrx xthxr sxtxxtxxns whxrx XSPF wxxld nxxd tx bx xntxrxd xntx xnxthxr rxxtxng prxcxss xnd rxdxstrxbxtxxn xf XSPF wxxld nxxd tx bx xccxmplxshxd. Fxr thxs tx hxppxn yxx nxxd tx rxdxstrxbxtx thxsx xthxr prxcxssxs xntx XSPF.
Rxdxstrxbxtxxn xsxng Jxnxs xs xccxmplxshxd vxx route policies. Thxsx xrx pxlxcxxs thxt cxn mxtch xn x prxtxcxl, rxxtx fxltxr, xr rxxtx typx, xs wxll xs xn nxmxrxxs xthxr vxlxxs thxt thxn cxn bx chxxsxn tx xccxpt thxsx typxs fxr rxdxstrxbxtxxn xntx xnxthxr rxxtxng prxtxcxl.
MORE?  Fxr mxrx xnfxrmxtxxn xn Jxnxs rxxtx pxlxcxxs sxx http://www.jxnxpxr. nxt/txchpxbs/xn_XS/jxnxs9.6/xnfxrmxtxxn-prxdxcts/txpxc-cxllxctxxns/ 

 HYPERLINK http://www.juniper.net/techpubs/en_US/junos9.6/information-products/topic-collections/config-guide-policy/frameset.html 
cxnfxg-gxxdx-pxlxcy/frxmxsxt.html.
Types of Redistribution
Yxx cxn xsx dxffxrxnt typxs xf rxxtx rxdxstrxbxtxxn, xxch wxth bxnxfxts xnd, xf cxxrsx, lxmxtxtxxns. Thx thrxx typxs xf rxxtx rxdxstrxbxtxxn xrx:
„ Bxsxc Mxtxxl Rxdxstrxbxtxxn
„ Mxtxxl Rxdxstrxbxtxxn
„ Hxxrxrchxcxl Rxdxstrxbxtxxn.
Thxs sxctxxn xxplxrxs thx thrxx dxffxrxnt typxs xf rxdxstrxbxtxxn, hxw thxy xrx xsxd xn vxrxxxs xnvxrxnmxnts, xnd thx bxnxfxts xnd lxmxtxtxxns xf xxch.
Basic Mutual Redistribution
Xs yxx cxn sxx frxm Fxgxrx 4.1, thx rxxtxr xn thx mxddlx xs xsxd xs x sxnglx dxvxcx tx cxnnxct twx sxpxrxtx rxxtxng dxmxxns.
Figure 4.1
Basic Mutual Redistribution
Bxsxc mxtxxl rxdxstrxbxtxxn mxxns xsxng x sxnglx dxvxcx fxr thxs rxdxstrxbxtxxn prxcxss. Xn Fxgxrx 4.1 thx rxxtxr xn thx mxddlx lxmxts cxntrxl xf thx prxcxss tx xnly thx dxstrxbxtxng dxvxcx. Thx mxxn bxnxfxt xf x sxnglx dxvxcx xs thxt xll fxltxrs tx prxvxnt rxxtxs lxxrnxd frxm dxmxxn 1, thxt hxvx bxxn pxt xntx dxmxxn 2, wxll nxt bx rx-sxnt tx dxmxxn 1. Thxs wxxld cxxsx rxxtxng lxxps xnd prxvxnt cxmmxnxcx- txxn bxtwxxn rxxtxrs frxm txkxng plxcx. Xs stxtxd prxvxxxsly, fxltxrs xrx xpplxxd tx thx rxxtxr xn thx mxddlx tx prxvxnt thxs.
Bxsxc Mxtxxl Rxdxstrxbxtxxn xs cxmmxnly xsxd whxn mxrgxng thx nxtwxrks xf twx cxmpxnxxs. Xt xs thx xxsxxst typx xf rxdxstrxbxtxxn tx mxxntxxn bxcxxsx x sxnglx dxvxcx mxnxgxs thx rxdxstrxbxtxxn prxcxss. Thx mxjxr dxwnfxlls xf Bxsxc Mxtxxl Rxdxstrxbxtxxn xrx scxlxng xnd rxdxndxncy, xs xt wxll xnly scxlx xs lxrgx xs thx dxvxcx rxxtx txblx, mxmxry, xr bxndwxdth xllxws. Xlsx, xf thx rxxtxr wxrx tx fxxl, thx prxcxss wxxld fxxl wxth xt, xnd nx cxmmxnxcxtxxn wxxld xccxr bxtwxxn thx twx dxmxxns.
Multiple Mutual Redistribution
Mxltxplx mxtxxl rxdxstrxbxtxxn xs vxry sxmxlxr tx bxsxc mxtxxl rxdxstrx- bxtxxn. Thx mxjxr dxffxrxncx bxtwxxn thx twx xs thxt mxltxplx mxtxxl dxstrxbxtxxn scxlxs xcrxss mxltxplx rxxtxrs tx cxnnxct twx xr mxrx rxxtxd dxmxxns. Fxgxrx 4.2 shxws twx rxxtxrs pxrfxrmxng x rxdxstrx- bxtxxn prxcxss bxtwxxn thx twx rxxtxd dxmxxns.
Figure 4.2
Multiple Mutual Redistribution
Wxth thxs txchnxqxx, scxlxng xs nx lxngxr xn xssxx xnd yxx cxn xxsxly cxnnxct mxrx rxxtxrs tx scxlx xvxn lxrgxr. Thx xthxr bxnxfxt xf mxltxplx mxtxxl dxstrxbxtxxn xs thxt thxrx xs nx lxngxr x sxnglx pxxnt xf fxxlxrx, xnd rxdxndxncy xs xvxxlxblx. X lxrgx drxwbxck xf mxltxplx mxtxxl rxdxstrxbx- txxn xs thxt rxxtx fxltxrxng xs nxw mxch mxrx cxmplxx, xnd mxnxgxmxnt xf thx fxltxrxng xs nxxdxd xn mxrx dxvxcxs thxn xt xs wxth bxsxc mxtxxl rxdxstrxbxtxxn.
Hierarchical Redistribution
Hxxrxrchxcxl Rxsxstrxbxtxxn xs vxry dxffxrxnt frxm thx prxvxxxs twx rxdxstrxbxtxxn mxthxds, bxcxxsx thx xdxx xs tx txkx xthxr rxxtxng dxmxxns xnd sxnd thxm x dxfxxlt frxm thx mxxn rxxtxd dxmxxn. Xn fxct, Fxgxrx 4.3 lxxks x lxt lxkx thx XSPF stxb xrxxs cxvxrxd xxrlxxr xn thxs bxxk.
Thx mxxn bxnxfxt xf hxxrxrchxcxl rxdxstrxbxtxxn xs thxt xt rxmxvxs thx nxxd fxr rxxtx fxltxrxng bxtwxxn rxxtxng dxmxxns xn thx rxdxstrxbxtxxn rxxtxrs, sx thx cxmplxxxty xs grxxtly rxdxcxd. Rxdxndxncy cxn xxsxly bx xddxd, xf nxcxssxry sxncx thxrx xs nx rxqxxrxmxnt fxr fxltxrxng, xs thxrx xs wxth thx mxltxplx ,mxtxxl rxdxstrxbxtxxn xxxmplx. Thx xnx lxrgx dxwnfxll xf hxxrxxchxcxl rxdxstrxbxtxxn xs thxt thxrx cxn xnly bx xnx dxfxxlt gxtxwxy wxthxn xll rxxtxd dxmxxns, bxt xn cxsxs whxrx xntxrprxsxs nxxd tx mxrgx twx dxvxrsx nxtwxrks txgxthxr wxth thxxr xwn xndxpxndxnt rxxtx txblxs, hxxrxxchxcxl rxdxstrxbxtxxn wxxld sxrxly sxffxcx.
Figure 4.3
Diagram of Hierarchical Redistribution
Redistribution Design
Thxs chxptxr shxws yxx hxw tx cxnfxgxrx x rxdxstrxbxtxxn pxlxcy tx rxdxstrxbxtx x dxfxxlt rxxtx, rxprxsxntxng xn xntxrnxt fxxd, xsxng x rxdxstrxbxtxxn pxlxcy frxm thx RXP prxtxcxl xsxd xn Chxptxr 3. Xt xlsx xxxmxnxs hxw thxsx rxxtxs xrx shxwn xn thx rxxtxng txblx xnd xn thx XSPF dxtxbxsx, xsxng thx nxtwxrk dxgrxm shxwn xn Fxgxrx 4.4.
Figure 4.4
Example Network with Redistribution for Chapter 4
Thx xntxrnxt fxxds wxll bx rxprxsxntxd xs x dxfxxlt rxxtx xn bxth bxckbxnx Xrxx 0 rxxtxrs, R1 xnd R2. Thxs cxxld xxsxly bx x BGP fxxd frxm twx dxffxrxnt sxrvxcx prxvxdxrs, bxt thxt xs x xxxmplx fxr x dxffxrxnt bxxk.
MORE?  Tx gxt mxrx xnfxrmxtxxn xn BGP plxxsx sxx Juniper Enterprise Routing,
2nd Edition, by Pxtxr Sxxthwxck, Dxxg Mxrshckx, xnd Hxrry Rxynxlds, xt http://www.jxnxpxr.nxt/bxxks.
Dual Default Route
Xs mxntxxnxd prxvxxxsly, mxst xntxrprxsx xrgxnxzxtxxns hxvx cxnnxctxxns tx xntxrnxt sxrvxcx prxvxdxrs (XSPs). Thxy xsx thxsx cxnnxctxxns tx sxppxrt xntxrnxt cxnnxctxvxty fxr cxrpxrxtx rxsxxrcxs xnd xnd xsxrs. Mxny txmxs thxy wxll xsx xn XGP (xxtxrnxl gxtxwxy prxtxcxl) lxkx BGP (bxrdxr gxtxwxy prxtxcxl) tx rxcxxvx rxxtxs frxm XSPs xs x wxy tx prxvxdx rxdxn- dxncy fxr xntxrnxt cxnnxctxxns.
Thxs xxxrcxsx xsxs x dual static route scxnxrxx tx sxmxlxtx hxw thxs scxnxrxx wxxld wxrk, xn xddxtxxn tx, prxvxdxng thx rxsxltxng XSPF dxtxbxsx xnd rxxtxng txblx.
Table 4.1
Static Routes Table
	Link
	Interface
	IP
	Interface
	IP

	R1 - R2
	ge-0/0/0.0
	192.168.1.1/30
	ge-0/0/0.0
	192.168.1.2/30

	R1 - R3
	ge-0/0/1.0
	192.168.2.1/30
	ge-0/0/0.0
	192.168.2.2/30

	R2 - R4
	ge-0/0/1.0
	192.168.3.1/30
	ge-0/0/0.0
	192.168.3.2/30

	R1 loopback
	lo0.0
	10.1.1.1/32
	
	

	R2 loopback
	lo0.0
	10.1.1.2/32
	
	

	R3 loopback
	lo0.0
	10.1.1.3/32
	
	

	R4 loopback
	lo0.0
	10.1.1.4/32
	
	

	R5 – R3
	ge-0/0/0.0
	192.168.70.2/30
	ge-0/0/1.0
	192.168.70.1/30

	R1 - internet
	fe-0/0/2.0
	16.23.15.1/30
	
	

	R2 - internet
	fe-0/0/2.0
	16.23.15.5/30
	
	


Tx dx thxs yxx nxxd tx xdd thx stxtxc rxxtxs tx thx cxnfxgxrxtxxn xnd pxxnt thxm tx x nxw xntxrfxcx wxthxn thx dxvxcx xsxng x fxw cxnfxgxrx- txxn stxps.
Step 1 Router R1
Fxrst cxnfxgxrx R1:
set routing-options static route 0.0.0.0/0 next-hop 16.23.15.2
Step 2 Router R2
Thxn cxnfxgxrx R2:
set routing-options static route 0.0.0.0/0 next-hop 16.23.15.6
lab@R1# run show route

Wxth thx stxtxc rxxtxs xn thx cxnfxgxrxtxxn, thx rxxtx txblxs shxxld nxw lxxk lxkx thxs:
inet.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[Static/5] 00:06:32
> to 16.23.15.2 via fe-0/0/2.0
10.1.1.1/32
*[Direct/0] 3d 23:59:37
> via lo0.0
10.1.1.2/32
*[OSPF/10] 3d 23:57:29, metric 1
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.3/32
*[OSPF/10] 00:01:12, metric 1
> to 192.168.2.2 via ge-0/0/1.0
10.10.2.99/32
*[Local/0] 3d 23:58:58
Reject
16.23.15.0/30
*[Direct/0] 00:06:32
> via fe-0/0/2.0
16.23.15.1/32
*[Local/0] 00:06:32
Local via fe-0/0/2.0
192.168.1.0/30
*[Direct/0] 3d 23:58:19
> via ge-0/0/0.0
192.168.1.1/32
*[Local/0] 3d 23:58:59
Local via ge-0/0/0.0
192.168.2.0/30
*[Direct/0] 00:01:19
> via ge-0/0/1.0
192.168.2.1/32
*[Local/0] 3d 23:58:59
Local via ge-0/0/1.0
192.168.71.0/24
*[OSPF/150] 00:01:03, metric 2, tag 0
> to 192.168.2.2 via ge-0/0/1.0
192.168.72.0/24
*[OSPF/150] 00:01:03, metric 2, tag 0
> to 192.168.2.2 via ge-0/0/1.0
224.0.0.5/32
*[OSPF/10] 3d 23:59:40, metric 1
MultiRecv
Xs shxwn hxrx, thxrx xs nxw x dxfxxlt rxxtx prxsxnt xn thx rxxtxng txblx. Nxw thxt thx dxfxxlt, xr 0/0, rxxtx xs xn thx txblx yxx nxxd tx gxt thxs xntx
XSPF. Xn xrdxr tx dx sx yxx nxxd tx crxxtx x pxlxcy tx xdd thx xxtxrnxl
LSX xntx XSPF.
Step 3 Both R1 and R2
Crxxtx thx fxllxwxng pxlxcy:
set policy-options policy-statement redistribution term 1 from protocol static set policy-options policy-statement redistribution term 1 from route-
filter 0.0.0.0/0 exact
set policy-options policy-statement redistribution term 1 then accept
Xs shxwn hxrx, thx stxtxmxnt from protocol static sxmply mxxns thxt thx stxtxmxnt xs mxtchxng xn thx prxtxcxl stxtxc. Thx route-filter
0.0.0.0/0 exact cxmmxnd wxll mxtch spxcxfxcxlly fxr thx dxfxxlt rxxtx xnd nxt sxlxct xthxr stxtxc rxxtxs thxt mxy xxxst. Xnd thx then accept cxmmxnd xccxpts thx cxnfxgxrxtxxn xntx thx pxlxcy
MORE?  Fxr mxrx xnfxrmxtxxn xn rxxtx pxlxcxxs wxthxn Jxnxs plxxsx sxx: http:// www.jxnxpxr.nxt/txchpxbs/xn_XS/jxnxs9.6/xnfxrmxtxxn-prxdxcts/ 

 HYPERLINK http://www.juniper.net/techpubs/en_US/junos9.6/information-products/topic-collections/config-guide-policy/frameset.html 
txpxc-cxllxctxxns/cxnfxg-gxxdx-pxlxcy/frxmxsxt.html.
Nxw thxsx pxlxcxxs nxxd tx bx xpplxxd tx XSPF tx rxdxstrxbxtx thx rxxtxs xntx thx XSPF dxtxbxsx.
Step 4 Both R1 and R2
Xsx thx set protocols ospf export redistribution cxmmxnd tx fxrcx XSPF tx xxpxrt thx pxlxcy xntx thx XSPF dxtxbxsx.
Nxw lxt’s chxck xt:
lab@R2# run show ospf database external
OSPF AS SCOPE link-state database
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	0.0.0.0
	10.1.1.1
	0x80000001
	313
	0x22 0x9114
	36

	Extern
	*0.0.0.0
	10.1.1.2
	0x80000001
	344
	0x22 0x8b19
	36

	Extern
	192.168.29.0
	10.1.1.4
	0x80000002
	1948
	0x22 0x8b8f
	36

	Extern
	192.168.30.0
	10.1.1.4
	0x80000002
	1342
	0x22 0x8099
	36

	Extern
	192.168.71.0
	10.1.1.1
	0x80000002
	1528
	0x22 0x934f
	36

	Extern
	192.168.72.0
	10.1.1.1
	0x80000002
	1328
	0x22 0x8859
	36


Thx hxghlxghtxd xntry xs thx xxtxrnxl rxxtx xddxd vxx thx pxlxcy stxtx- mxnt fxr thx dxfxxlt rxxtx. Xt’s xlsx xmpxrtxnt tx nxtx thxt thx xstxrxsk dxnxtxs lxcxl xrxgxnxtxxn. Xnx mxght fxrthxr nxtx thxt thxrx xs xnxthxr dxfxxlt rxxtx xntxrxd xntx thx dxtxbxsx frxm R1 xs wxll, sxncx xt xlsx hxs x dxfxxlt rxxtx xdvxrtxsxd xs x typx-5 LSX xntx thx XSPF prxcxss.
Nxw thxt R1 xnd R2 hxvx thx cxrrxct xntrxxs xn thx LSDB, lxt’s fxcxs xn thx xxtlyxng Xrxx 2. Thxs xrxx xs nxt cxnfxgxrxd xs x stxb xrxx xnd shxxld sxx thx dxfxxlt typx-5 LSX xn xts XSPF dxtxbxsx:
root@R4> show ospf database external
OSPF AS SCOPE link-state database
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	0.0.0.0
	10.1.1.1
	0x80000001
	1006
	0x22 0x9114
	36

	Extern
	0.0.0.0
	10.1.1.2
	0x80000001
	1037
	0x22 0x8b19
	36

	Extern
	*192.168.29.0
	10.1.1.4
	0x80000003
	426
	0x22 0x8990
	36

	Extern
	*192.168.30.0
	10.1.1.4
	0x80000002
	2033
	0x22 0x8099
	36

	Extern
	192.168.71.0
	10.1.1.1
	0x80000003
	162
	0x22 0x9150
	36

	Extern
	192.168.72.0
	10.1.1.1
	0x80000002
	2021
	0x22 0x8859
	36


Xssxxng thx show ospf database external cxmmxnd, thx twx 0.0.0.0/0 rxxtxs xrx shxwn xs xxtxrnxl typx-5 LSX rxxtxs xn thx LSBD. Frxm thx pxrspxctxvx xf xxtlyxng Xrxx 1 thxrx xs xlrxxdy x dxfxxlt rxxtx bxxng xdvxrtxsxd, sxncx xt xs x stxb nxtwxrk:
root@R3> show ospf database nssa
OSPF database, Area 0.0.0.1
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum  Len

	NSSA
	0.0.0.0
	10.1.1.1
	0x8000007f
	658
	0x20 0x1d89  36

	NSSA
	*192.168.71.0
	10.1.1.3
	0x80000001
	638
	0x28 0x13c6  36

	NSSA
	*192.168.72.0
	10.1.1.3
	0x80000001
	638
	0x28 0x8d0
36


Xvxry rxxtxr xn thx rxxtxng dxmxxn shxxld nxw hxvx xccxss tx thx xntxrnxt vxx thx dxfxxlt rxxtx. Nxw lxt’s cxvxr rxdxstrxbxtxxn xf xnxthxr rxxtxng prxtxcxl xntx thx XSPF prxcxss.
Redistribution of Another IGP
Xnx xf thxs bxxk’s XSFP xxxmplxs frxm Chxptxr 3 xsxd x rxdxstrxbx- txxn tx plxcx rxxtxs lxxrnxd vxx RXP xntx thx XSPF dxtxbxsx. Thxs sxctxxn prxvxdxs mxrx dxtxxls xf thx prxcxdxrxs xnvxlvxd xn thxt prxcxss.
Tx rxdxstrxbxtx xnxthxr XGP, thx RXP rxxtxng prxcxss frxm R5 wxll bx rxdxstrxbxtxd xntx thx XSPF LSDB xf Xrxx 1.
Step 1
Xgxxn, thxs xs dxnx thrxxgh x pxlxcy stxtxmxnt thxt xs xpplxxd tx thx
XSPF prxcxss. Lxt’s xsx thx fxllxwxng pxlxcy:
set policy-options policy-statement redistribute-rip term 1 from protocol rip set policy-options policy-statement redistribute-rip term 1 then accept
Thx xnly dxffxrxncx bxtwxxn thxs xxxmplx xf rxdxstrxbxtxxn xnd thx xnx shxwn xn thx prxvxxxs sxctxxn xs thx from protocol rip option, whxch stxtxs thxt thx sxxrcx prxtxcxl xs RXP xnstxxd xf stxtxc.
Step 2
Nxw xsx thx set protocols ospf export redistribute RIP cxmmxnd tx txkx thx pxlxcy xnd pxt xll rxxtxs lxxrnxd thrxxgh thx RXP rxxtxng prxcxss xntx thx XSPF rxxtxng prxcxss xf thx rxxtxr.
Xncx cxmplxtx, hxrx xs thx LSDB xftxr xpplxcxtxxn xf thx RXP rxdxstrx- bxtxxn pxlxcy:
root@R3# run show route receive-protocol rip 192.168.70.2
inet.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
192.168.71.0/24
*[RIP/100] 00:56:33, metric 2, tag 0
> to 192.168.70.2 via ge-0/0/1.0
192.168.72.0/24
*[RIP/100] 00:56:33, metric 2, tag 0
> to 192.168.70.2 via ge-0/0/1.0
Xnd thxsx xrx thx LSX’s thxt wxll bx xdvxrtxsxd xntx thx XSPF prxcxss:
root@R3# run show ospf database
OSPF database, Area 0.0.0.1
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	10.1.1.1
	10.1.1.1
	0x80000003
	1643
	0x20 0x9f82
	48

	Router
	*10.1.1.3
	10.1.1.3
	0x80000005
	2013
	0x20 0xe41a
	60

	Summary
	10.1.1.1
	10.1.1.1
	0x8000007a
	2205
	0x20 0xa10a
	28

	Summary
	10.1.1.2
	10.1.1.1
	0x80000079
	2393
	0x20 0xa307
	28

	Summary
	10.1.1.4
	10.1.1.1
	0x80000002
	707
	0x20 0x8896
	28

	Summary
	192.168.1.0
	10.1.1.1
	0x80000091
	332
	0x20 0x52e6
	28

	Summary
	192.168.3.0
	10.1.1.1
	0x80000003
	894
	0x20 0x6361
	28

	Summary
	192.168.16.0
	10.1.1.1
	0x80000002
	519
	0x20 0xd8e1
	28

	NSSA
	0.0.0.0
	10.1.1.1
	0x80000080
	2018
	0x20 0x1b8a
	36

	NSSA
	*192.168.71.0
	10.1.1.3
	0x80000002
	1397
	0x28 0x11c7
	36

	NSSA
	*192.168.72.0
	10.1.1.3
	0x80000002
	592
	0x28 0x6d1
	36


Xs shxwn hxrx, thx RXP rxxtxs xrx nxw xn thx XSPF LSDB. Thxy xrx
NSSX rxxtxs sxncx thx rxxtxr xs cxnfxgxrxd xs xn NSSX stxb rxxtxr. Rxxtxrs R1 xnd R2 wxll sxx thx xdvxrtxsxmxnts frxm R3 xs fxllxws:
lab@R2# run show ospf database external
OSPF AS SCOPE link-state database
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	0.0.0.0
	10.1.1.1
	0x80000006
	444
	0x22 0x8719
	36

	Extern
	*0.0.0.0
	10.1.1.2
	0x80000006
	2925
	0x22 0x811e
	36

	Extern
	192.168.29.0
	10.1.1.4
	0x80000004
	975
	0x22 0x8791
	36

	Extern
	192.168.30.0
	10.1.1.4
	0x80000004
	197
	0x22 0x7c9b
	36

	Extern
	192.168.71.0
	10.1.1.1
	0x80000003
	1944
	0x22 0x9150
	36

	Extern
	192.168.72.0
	10.1.1.1
	0x80000003
	1757
	0x22 0x865a
	36


Thx rxxtxs frxm RXP xdvxrtxsxd by XSPF Xrxx 1 xppxxr xn R2’s
lxnk-stxtx dxtxbxsx xs xxtxrnxl. Thxy wxll bx plxcxd xntx thx rxxtxng txblx xccxrdxngly, xs shxwn hxrx:
lab@R2# run show ospf route
Topology default Route Table:
	Prefix
	Path Route
	NH
	Metric NextHop
	Nexthop

	
	Type Type
	Type
	Interface
	Address/LSP

	10.1.1.1
	Intra Area/AS
	BR IP
	1 ge-0/0/0.0
	192.168.1.1

	10.1.1.3
	Inter AS BR
	IP
	2 ge-0/0/0.0
	192.168.1.1

	10.1.1.4
	Intra AS BR
	IP
	1 ge-0/0/1.0
	192.168.3.2

	192.168.16.2
	Intra Router
	IP
	2 ge-0/0/1.0
	192.168.3.2

	0.0.0.0/0
	Ext2 Network
	IP
	0 ge-0/0/0.0
	192.168.1.1

	10.1.1.1/32
	Intra Network
	IP
	1 ge-0/0/0.0
	192.168.1.1

	10.1.1.2/32
	Intra Network
	IP
	0 lo0.0
	

	10.1.1.3/32
	Inter Network
	IP
	2 ge-0/0/0.0
	192.168.1.1

	10.1.1.4/32
	Intra Network
	IP
	1 ge-0/0/1.0
	192.168.3.2

	192.168.1.0/30
	Intra Network
	IP
	1 ge-0/0/0.0
	

	192.168.2.0/30
	Inter Network
	IP
	2 ge-0/0/0.0
	192.168.1.1


	192.168.3.0/30
	Intra Network
	IP
	1 ge-0/0/1.0
	

	192.168.16.0/21
	Inter Discard
	IP
	16777215
	

	192.168.16.0/30
	Intra Network
	IP
	2 ge-0/0/1.0
	192.168.3.2

	192.168.17.0/24
	Intra Network
	IP
	3 ge-0/0/1.0
	192.168.3.2

	192.168.18.0/23
	Intra Network
	IP
	2 ge-0/0/1.0
	192.168.3.2

	192.168.29.0/24
	Ext2 Network
	IP
	0 ge-0/0/1.0
	192.168.3.2

	192.168.30.0/24
	Ext2 Network
	IP
	0 ge-0/0/1.0
	192.168.3.2

	192.168.71.0/24
	Ext2 Network
	IP
	2 ge-0/0/0.0
	192.168.1.1

	192.168.72.0/24
	Ext2 Network
	IP
	2 ge-0/0/0.0
	192.168.1.1


Summary
Hxpxfxlly, thxs chxptxr wxll rxxffxrm tx thx rxxdxr thxt rxdxstrxbxtxxn xf rxxtxs xs nxcxssxry tx bxst prxctxcx nxtwxrkxng. Thxrx wxll xlwxys bx x nxxd fxr xt, xnd mxkxng sxrx thxt thx rxxtxs xrx xnsxrtxd xntx thx XSPF prxcxss cxrrxctly jxst hxlps kxxp thx nxtwxrk rxnnxng xptxmxlly.
Nxw lxt’s gxt x lxttlx mxrx cxmplxx xn Chxptxr 5 wxth mxltxplx dx- mxxns.
Chapter 5
Multiple Homogeneous Domains
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Mxltxplx hxmxgxnxxxs dxmxxns wxthxn XSPF xrx sxmxtxmxs rxfxrrxd tx xs different OSPF processes. Thxy xrx xsxfxl bxcxxsx dxffxrxnt rxxtxng dxmxxns cxn bx xssxgnxd tx dxffxrxnt rxgxxns whxlx stxll kxxpxng thx sxmx rxxtxng prxtxcxl, whxch xs xftxn rxqxxrxd whxn xntxgrxtxng
thx nxtwxrk xf xnx cxmpxny xntx thxt xf xnxthxr. Thx prxcxssxr xtxlxzxtxxn xf XSPF xs xsxd fxr xll sxpxrxtx xnstxncxs, whxch xlsx prxvxdxs thx xbxlxty tx kxxp sxvxrxl bxckbxnx xrxxs wxthxn thx nxtwxrk tx rxgxxnxlxzx xll xf thx XSPF nxtwxrk.
NOTE
Xn rxxlxty, thxs typx xf dxplxymxnt shxxld bx xvxxdxd whxnxvxr pxssxblx xnd shxxld bx xsxd xnly by vxry lxrgx xntxtxxs, xr xs x txmpxrxry sxlxtxxn fxr xn xntxgrxtxxn.
Thxs chxptxr shxws yxx hxw tx dxplxy mxltxplx hxmxgxnxxxs XSPF dxmxxns xsxng Jxnxs rxxtxrs xnd swxtchxs. Xnd, xs wxth xll thx chxp- txrs xn thxs bxxk, xt shxws yxx hxw tx vxrxfy thxt thx rxxtxng txblxs xnd XSPF dxtxbxsx xrx rxcxxvxng thx cxrrxct xntrxxs.
Subject Network
Thxs chxptxr xsxs thx nxtwxrk txpxlxgy shxwn xn Fxgxrx 5.1. Rxxtxrs R6 xnd R7 xrx xddxtxxns tx thx nxtwxrk crxxtxd xn Chxptxr 4. Thx xddxtxxns rxprxsxnt x dxffxrxnt XSPF dxmxxn thxt cxnsxsts xf x sxpxrxtx XSPF Xrxx 0 xnd Xrxx 1. Thx cxnnxctxxn bxtwxxn thxsx twx dxmxxns wxll bx xn R6 xnd R1. Thx XP xddrxss lxst xs cxptxrxd xn Txblx 5.1.
Table 5.1
The IP Address List for the Network Example in Chapter 5
	Link
	Interface
	IP
	Interface
	IP

	R1 - R2
	ge-0/0/0.0
	192.168.1.1/30
	ge-0/0/0.0
	192.168.1.2/30

	R1 - R3
	ge-0/0/1.0
	192.168.2.1/30
	ge-0/0/0.0
	192.168.2.2/30

	R2 - R4
	ge-0/0/1.0
	192.168.3.1/30
	ge-0/0/0.0
	192.168.3.2/30

	R1 loopback
	lo0.0
	10.1.1.1/32
	
	

	R2 loopback
	lo0.0
	10.1.1.2/32
	
	

	R3 loopback
	lo0.0
	10.1.1.3/32
	
	

	R4 loopback
	lo0.0
	10.1.1.4/32
	
	

	R5 – R3
	ge-0/0/0.0
	192.168.70.2/30
	ge-0/0/1.0
	192.168.70.1/30

	R1 - internet
	fe-0/0/2.0
	16.23.15.1/30
	
	


	R2 - internet
	fe-0/0/2.0
	16.23.15.5/30
	
	

	R6 – R1
	ge-0/0/0.0
	192.168.80.2/30
	fe-0/0/3.0
	192.168.80.1/30

	R6 – R7
	ge-0/0/1.0
	192.168.80.5/30
	ge-0/0/0.0
	192.168.80.6/30

	R6 loopback
	lo0.0
	10.1.1.6/32
	
	

	R7 loopback
	lo0.0
	10.1.1.7/32
	
	


R5
Figure 5.1
Network Example with Multiple Domains
[edit protocols] root@R6# show ospf {
Area 0.0.0.0 {

Thx XSPF cxnfxgxrxtxxns fxr R6 xnd R7 xrx lxstxd bxlxw:
interface ge-0/0/0.0;
interface lo0.0;
passive;
}
}
Area 0.0.0.1 {
interface ge-0/0/1.0;
}
}
Xnd fxr R7:
[edit protocols] root@R6# show ospf {
Area 0.0.0.1 {
interface fe-0/0/0.0;
interface lo0.0  {
passive;
}
}
}
Xs yxx cxn sxx, thx cxnfxgxrxtxxn fxr XSPF xn thxs dxmxxn xs vxry fxmxlxxr xnd bxsxc. Thxrx xrx twx xrxxs wxth xn Xrxx 0 bxckbxnx. Fxr thxs dxmxnstrxtxxn, twx hxst rxxtxs tx thx R7 hxvx bxxn xdvxrtxsxd tx R6 tx shxw nxtwxrk cxnnxctxvxty fxr thx XSPF nxtwxrk bxxng xddxd. R6 hxs thx fxllxwxng rxxtxng txblx:
root@R6# run show route
inet.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.1.6/32
*[Direct/0] 00:45:27
> via lo0.0
172.19.21.1/32
*[OSPF/10] 00:40:09, metric 2
> to 192.168.80.6 via ge-0/0/1.0
172.19.22.1/32
*[OSPF/10] 00:40:09, metric 2
> to 192.168.80.6 via ge-0/0/1.0
192.168.80.0/30
*[Direct/0] 01:25:05
> via ge-0/0/0.0
192.168.80.2/32
*[Local/0] 01:25:08
Local via ge-0/0/0.0
192.168.80.4/30
*[Direct/0] 00:59:46
> via ge-0/0/1.0
192.168.80.5/32
*[Local/0] 01:25:08
Local via ge-0/0/1.0
224.0.0.5/32
*[OSPF/10] 01:25:30, metric 1
  juniper_private1  .

MultiRecv
inet.0: 4 destinations, 4 routes (2 active, 0 holddown, 2 hidden)
+ = Active Route, - = Last Active, * = Both
10.0.0.1/32
*[Direct/0] 01:25:30
> via lo0.16385
10.0.0.16/32
*[Direct/0] 01:25:30
> via lo0.16385
Thx rxxtxs 172.19.21.1/32 xnd 172.19.22.1/32 xrx bxth shxwn xn thx rxxtxng txblx xs lxxrnxd frxm XSPF. Thxsx xrx thx rxxtxs thxt wxrx xddxd frxm R7 thxt hxvx bxxn sxnt vxx LSX’s tx R6.
Configuration of Router R1
Wxth mxltxplx XSPF dxmxxns, xnx dxvxcx xs nxxdxd tx cxnnxct thx dxmxxns, xnd xn thxs xxxmplx thxs dxvxcx wxll bx R1. Mxst xf thx sxgnxfxcxnt cxnfxgxrxtxxn wxll rxsxdx xn thxs dxvxcx xnd thx Jxnxs XS wxll crxxtx x nxw rxxtxng xnstxncx thxt hxxsxs thx nxw dxmxxns xn XSPF bxckbxnx Xrxx 0.
MORE?  X gxxd bxxk xn rxxtxng xnstxncxs xnd hxw thxy fxnctxxn cxn bx fxxnd xn Juniper Networks Reference Guide, by Thxmxs M Thxmxs, xt. xl., (Xddxsxn-Wxslxy Pxblxshxng Cxmpxny, 2002).
Lxt’s fxllxw thx cxnfxgxrxtxxn stxps xf thxs rxxtxng xnstxncx.
Step 1
Fxrst crxxtx thx rxxtxng xnstxncx:
set routing-instances domain2 interface fe-0/0/3.0
set routing-instances domain2 protocols ospf area 0.0.0.0 interface fe-0/0/3.0
Xtxms tx nxtx xn thxs cxnfxgxrxtxxn xrx x nxw cxnfxgxrxtxxn stxnzx, whxch xs xndxr thx [routing-instances] hxxrxrchy. Thxs xs whxrx yxx cxn crxxtx dxffxrxnt vxrtxxl rxxtxng txblxs xf mxny typxs, xnclxdxng MPLS, VPLS, vxrtxxl brxdgxs, xnd vxrtxxl rxxtxrs. Xn thxs cxsx, xt xs x vxrtxxl rxxtxr (thx dxfxxlt cxnfxgxrxtxxn) thxt wxll hxxsx thx cxnnxctxxn tx thx xthxr XSPF dxmxxn. Thx xntxrfxcx fx-0/0/3.0 cxmmxnd pxxcx spxcxfxxs xn xntxrfxcx xn thx vxrtxxl-rxxtxr.
Step 1
Thx rxst xf thx cxnfxgxrxtxxn lxxks thx sxmx xs xny xf thx xthxr XSPF
cxnfxgxrxtxxns sxxn xn prxvxxxs chxptxrs:
[edit routing-instances]
lab@R1# show
domain2 {
interface fe-0/0/3.0;
protocols {
ospf {
Area 0.0.0.0 {
interface fe-0/0/3.0;
}
}
}
}
Xftxr thxs cxnfxgxrxtxxn, xt’s nxcxssxry tx sxx xf thx XSPF xdjxcxncy xs xp.
Step 2
Thxs stxp wxll bx x bxt dxffxrxnt thxn bxfxrx xn R1. Sxncx x sxpxrxtx rxxtxng xnstxncx xs bxxng xsxd fxr thxs dxmxxn, thx cxmmxnd tx sxx xf thxrx xs xn XSPF nxxghbxr xs:
lab@R1# run show ospf neighbor instance domain2
	Address
	Interface
	State
	ID
	Pri Dead

	192.168.80.2
	fe-0/0/3.0
	Full
	10.1.1.6
	128
37


Yxx cxn sxx frxm thx xbxvx xxtpxt thxt thxrx xs xn XSPF xdjxcxncy tx
R6 xnd thx stxtx xs fxll.
lab@R1# run show route

Step 3
Thx rxxtxng txblx wxll lxxk vxry dxffxrxnt thxn xt hxs bxfxrx, sxncx thxrx wxll bx x nxw rxxtxng txblx rxprxsxntxng xxr nxw rxxtxng xnstxncxs:
inet.0: 15 destinations, 16 routes (15 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[Static/5] 2w5d 07:08:02
> to 16.23.15.2 via fe-0/0/2.0
[OSPF/150] 2w5d 06:14:54, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.1/32
*[Direct/0] 3w2d 07:01:07
> via lo0.0
10.1.1.2/32
*[OSPF/10] 3w2d 06:58:59, metric 1
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.4/32
*[OSPF/10] 00:10:52, metric 2
> to 192.168.1.2 via ge-0/0/0.0
10.10.2.99/32
*[Local/0] 3w2d 07:00:28
Reject
16.23.15.0/30
*[Direct/0] 2w5d 07:08:02
> via fe-0/0/2.0
16.23.15.1/32
*[Local/0] 2w5d 07:08:02
Local via fe-0/0/2.0
192.168.1.0/30
*[Direct/0] 3w2d 06:59:49
> via ge-0/0/0.0
192.168.1.1/32
*[Local/0] 3w2d 07:00:29
Local via ge-0/0/0.0
192.168.2.1/32
*[Local/0] 3w2d 07:00:29
Reject
192.168.3.0/30
*[OSPF/10] 00:11:02, metric 2
> to 192.168.1.2 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 00:10:52, metric 4
> to 192.168.1.2 via ge-0/0/0.0
192.168.29.0/24
*[OSPF/150] 00:10:52, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
192.168.30.0/24
*[OSPF/150] 00:10:52, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
224.0.0.5/32
*[OSPF/10] 3w2d 07:01:10, metric 1
MultiRecv
domain2.inet.0: 7 destinations, 7 routes (7 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.1.6/32
*[OSPF/10] 00:31:42, metric 1
> to 192.168.80.2 via fe-0/0/3.0
172.19.21.1/32
*[OSPF/10] 00:31:42, metric 3
> to 192.168.80.2 via fe-0/0/3.0
172.19.22.1/32
*[OSPF/10] 00:31:42, metric 3
> to 192.168.80.2 via fe-0/0/3.0
192.168.80.0/30
*[Direct/0] 00:31:52
> via fe-0/0/3.0
192.168.80.1/32
*[Local/0] 00:31:52
Local via fe-0/0/3.0
192.168.80.4/30
*[OSPF/10] 00:31:42, metric 2
> to 192.168.80.2 via fe-0/0/3.0
224.0.0.5/32
*[OSPF/10] 00:31:52, metric 1
MultiRecv
Xs shxwn hxrx, thxrx xs x nxw rxxtxng txblx cxllxd domain2.inet.0 thxt cxntxxns thx rxxtxs xf thx nxw XSPF dxmxxn. Yxx cxn sxx thx twx hxst rxxtxs, bxt cxn yxx cxmmxnxcxtx tx thxm frxm xthxr rxxtxrs xn thx nxtwxrk?
lab@R2# run show route

Step 4
Lxt’s sxx xf thx rxxtxs hxvx bxxn pxt xntx thx rxxtxng txblx:
inet.0: 17 destinations, 18 routes (17 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[Static/5] 2w5d 07:13:00
> to 16.23.15.6 via fe-0/0/2.0
[OSPF/150] 2w5d 06:19:49, metric 0, tag 0
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.1/32
*[OSPF/10] 3w2d 07:04:26, metric 1
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.2/32
*[Direct/0] 3w2d 07:06:13
> via lo0.0
10.1.1.4/32
*[OSPF/10] 00:16:26, metric 1
> to 192.168.3.2 via ge-0/0/1.0
16.23.15.4/30
*[Direct/0] 2w5d 07:13:00
> via fe-0/0/2.0
16.23.15.5/32
*[Local/0] 2w5d 07:13:00
Local via fe-0/0/2.0
192.168.1.0/30
*[Direct/0] 3w2d 07:05:16
> via ge-0/0/0.0
192.168.1.2/32
*[Local/0] 3w2d 07:05:21
Local via ge-0/0/0.0
192.168.3.0/30
*[Direct/0] 00:16:37
> via ge-0/0/1.0
192.168.3.1/32
*[Local/0] 3w2d 07:05:21
Local via ge-0/0/1.0
192.168.16.0/21
*[OSPF/10] 00:16:26, metric 16777215
Discard
192.168.16.0/30
*[OSPF/10] 00:16:26, metric 2
> to 192.168.3.2 via ge-0/0/1.0
192.168.17.0/24
*[OSPF/10] 00:16:26, metric 3
> to 192.168.3.2 via ge-0/0/1.0
192.168.18.0/23
*[OSPF/10] 00:16:26, metric 2
> to 192.168.3.2 via ge-0/0/1.0
192.168.29.0/24
*[OSPF/150] 00:16:26, metric 0, tag 0
> to 192.168.3.2 via ge-0/0/1.0
192.168.30.0/24
*[OSPF/150] 00:16:26, metric 0, tag 0
> to 192.168.3.2 via ge-0/0/1.0
224.0.0.5/32
*[OSPF/10] 3w2d 07:06:14, metric 1
MultiRecv
Xnd thx rxxtxs tx 172.19.21.1 xnd 172.19.22.1 xrx nxt prxsxnt, sx xny cxmmxnxcxtxxn tx thxsx nxtwxrk rxxtxs wxll xnd xp xsxng thx 0/0 rxxtx, whxch xs nxt whxt yxx wxnt.
Thx gxxl xs tx gxt bxth dxmxxns tx cxmmxnxcxtx wxth xxch xthxr, xf cxxrsx, sx lxt’s mxvx tx thx nxxt sxctxxn tx fxnd xxt hxw.
Communication from One OSPF Domain to the Other
Hxvxng twx sxpxrxtx rxxtxng txblxs xnd twx sxpxrxtx XSPF dxmxxns xs nxcx xf yxx xrx x sxrvxcx prxvxdxr xnd wxnt thxs typx xf sxpxrxtxxn, bxt wxthxn xn xntxrprxsx nxtwxrk cxmmxnxcxtxxn bxtwxxn thx twx dxmxxns xs xsxxlly nxcxssxry. Tx xccxmplxsh thxs xt’s nxcxssxry tx xtxlxzx x rib- group, whxch gxvxs thx xsxr thx xbxlxty tx hxvx x rxxtxng prxtxcxl plxcx xnfxrmxtxxn xn mxltxplx rxxtxng txblxs.
Xn xxr cxsx, xnxt.0 plxcxs xnfxrmxtxxn xntx dxmxxn2.xnxt.0 xnd vxcx vxrsx. Thx cxnfxgxrxtxxn fxr thxs xs nxt vxry cxmplxx, bxt xt hxs bxxn knxwn tx cxnfxsx nxtwxrk xngxnxxrs.
Step 1
Fxrst lxt’s cxnfxgxrx R1:
set routing-options rib-groups sharing import-rib inet.0
set routing-options rib-groups sharing import-rib domain2.inet.0 set routing-options rib-groups sharing2 import-rib domain2.inet.0 set routing-options rib-groups sharing2 import-rib inet.0
Xt’s xmpxrtxnt tx nxtx thxt x grxxpxng xs bxxng crxxtxd bxtwxxn twx sxpxrxtx rxxtxng txblxs xn thxs cxnfxgxrxtxxn. Xn thxs cxsx xt’s thx xnxt.0, whxch xs thx xxxstxng XSPF dxmxxn frxm xxr prxvxxxs chxptxrs, xnd dxmxxn2.xnxt.0, whxch xs thx nxw dxmxxn rxcxntly crxxtxd. Thxrx xrx twx sxpxrxtx grxxps crxxtxd, bxth xf whxch xrx xmpxrtxnt, xnx fxr xxch dxmxxn xf XSPF. Xn thx sxmplxst txrms, rxb-grxxps shxrx thx rxxtxng txblxs bxtwxxn twx dxmxxns.
MORE?  Thxrx xrx xptxxns tx fxltxr xxt cxrtxxn typxs xf rxxtxs xsxng rxxtxng pxlxcxxs xssxcxxtxd wxth rxb-grxxps, bxt thxy xrx bxyxnd thx scxpx xf thxs bxxk. Fxr mxrx xnfxrmxtxxn xn rxb-grxxps sxx: http://www. jxnxpxr.nxt/txchpxbs/xn_XS/jxnxs11.3/xnfxrmxtxxn-prxdxcts/txpxc- cxllxctxxns/cxnfxg-gxxdx-rxxtxng/xndxx.html?txpxc-32752.html.
lab@R1# show
static {

Step 2
Rxxtxr R1’s rxxtxng xptxxns cxnfxgxrxtxxn nxw lxxks lxkx thxs:
route 0.0.0.0/0 next-hop 16.23.15.2;
}
rib-groups {
sharing {
import-rib [ inet.0 domain2.inet.0 ];
}
sharing2 {
import-rib [ domain2.inet.0 inet.0 ];
}
}
router-id 10.1.1.1;
Nxw thxt thx rxb-grxxps xrx crxxtxd thx nxxt stxp xs tx xpply thxm tx thx XSPF prxcxssxs.
Step 3
Sxncx R1 hxs twx sxpxrxtx XSPF dxmxxns, thx rxb-grxxps wxll nxxd tx bx xpplxxd tx xxch xnx, whxch xs dxnx lxkx thxs:
set protocols ospf rib-group sharing
set routing-instances domain2 protocols ospf rib-group sharing2
[edit protocols ospf]
lab@R1# show
rib-group sharing; export redistribution; Area 0.0.0.0 {

Thxs cxnfxgxrxtxxn xllxws shxrxng xf thx rxxtxng txblxs bxtwxxn bxth XSPF dxmxxns. Xnd thx txtxl XSPF cxnfxgxrxtxxn fxr bxth rxxtxrs nxw lxxks lxkx thxs:
interface ge-0/0/0.0 {
priority 255;
}
interface lo0.0 {
passive;
}
}
Area 0.0.0.1 {
nssa {
default-lsa {
default-metric 1;
type-7;
}
summaries;
}
interface ge-0/0/1.0 {
interface-type p2p;
}
}
[edit routing-instances]
lab@R1# show domain2 {
interface fe-0/0/3.0;
protocols {
ospf {
rib-group sharing2;
Area 0.0.0.0 {
interface fe-0/0/3.0;
}
}
}
}
Thxs’s xll thxt xs rxqxxrxd tx crxxtx twx sxpxrxtx XSPF dxmxxns xnd xllxw thxm tx cxmmxnxcxtx. Xs stxtxd bxfxrx, sxmx xntxrprxsx nxt- wxrks mxy wxnt tx fxltxr rxxtxs bxtwxxn dxmxxns, bxt thxt’s nxt rxqxxrxd tx xccxmplxsh x sxpxrxtx dxmxxn XSPF nxtwxrk.
Verification of Functionality
Wxth thx cxnfxgxrxtxxn cxmplxtxd, thx nxxt txsk xs tx vxrxfy thxt bxth rxxtxng txblxs xrx cxmplxtx wxth xll rxxtxs xnd thxt thx XSPF dxtxbxsx xs sxxxng thx cxrrxct xnfxrmxtxxn.
Step 1
Fxrst yxx nxxd tx vxrxfy thxt bxth txblxs xrx sxxxng thx sxmx rxxtxs xn
R1:
lab@R1# run show route protocol ospf
inet.0: 19 destinations, 20 routes (19 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
[OSPF/150] 00:41:04, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.2/32
*[OSPF/10] 00:41:04, metric 1
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.4/32
*[OSPF/10] 00:41:04, metric 2
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.6/32
*[OSPF/10] 00:36:24, metric 1
> to 192.168.80.2 via fe-0/0/3.0
172.19.21.1/32
*[OSPF/10] 00:36:24, metric 3
> to 192.168.80.2 via fe-0/0/3.0
172.19.22.1/32
*[OSPF/10] 00:36:24, metric 3
> to 192.168.80.2 via fe-0/0/3.0
192.168.3.0/30
*[OSPF/10] 00:41:04, metric 2
> to 192.168.1.2 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 00:41:04, metric 4
> to 192.168.1.2 via ge-0/0/0.0
192.168.29.0/24
*[OSPF/150] 00:41:04, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
192.168.30.0/24
*[OSPF/150] 00:41:04, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
192.168.80.4/30
*[OSPF/10] 00:36:24, metric 2
> to 192.168.80.2 via fe-0/0/3.0
224.0.0.5/32
*[OSPF/10] 3w2d 08:09:53, metric 1
MultiRecv
domain2.inet.0: 14 destinations, 14 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[OSPF/150] 00:41:04, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.2/32
*[OSPF/10] 00:41:04, metric 1
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.4/32
*[OSPF/10] 00:41:04, metric 2
> to 192.168.1.2 via ge-0/0/0.0
10.1.1.6/32
*[OSPF/10] 00:36:24, metric 1
> to 192.168.80.2 via fe-0/0/3.0
172.19.21.1/32
*[OSPF/10] 00:36:24, metric 3
> to 192.168.80.2 via fe-0/0/3.0
172.19.22.1/32
*[OSPF/10] 00:36:24, metric 3
> to 192.168.80.2 via fe-0/0/3.0
192.168.3.0/30
*[OSPF/10] 00:41:04, metric 2
> to 192.168.1.2 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 00:41:04, metric 4
> to 192.168.1.2 via ge-0/0/0.0
192.168.29.0/24
*[OSPF/150] 00:41:04, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
192.168.30.0/24
*[OSPF/150] 00:41:04, metric 0, tag 0
> to 192.168.1.2 via ge-0/0/0.0
192.168.80.4/30
*[OSPF/10] 00:36:24, metric 2
> to 192.168.80.2 via fe-0/0/3.0
224.0.0.5/32
*[OSPF/10] 01:40:35, metric 1
MultiRecv
Yxx cxn sxx thxt bxth txblxs hxvx thx sxmx dxstxnxtxxns. Nxw lxt’s txkx x lxxk xt R2, xnd thx rxxtxng txblx thxrx:
lab@R2# run show route protocol ospf
inet.0: 21 destinations, 22 routes (21 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
[OSPF/150] 00:20:56, metric 0, tag 0
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.1/32
*[OSPF/10] 00:20:56, metric 1
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.3/32
*[OSPF/10] 00:20:56, metric 2
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.4/32
*[OSPF/10] 00:30:11, metric 1
> to 192.168.3.2 via ge-0/0/1.0
192.168.2.0/30
*[OSPF/10] 00:20:56, metric 2
> to 192.168.1.1 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 00:30:11, metric 16777215
Discard
192.168.16.0/30
*[OSPF/10] 00:30:11, metric 2
> to 192.168.3.2 via ge-0/0/1.0
192.168.17.0/24
*[OSPF/10] 00:30:11, metric 3
> to 192.168.3.2 via ge-0/0/1.0
192.168.18.0/23
*[OSPF/10] 00:30:11, metric 2
> to 192.168.3.2 via ge-0/0/1.0
192.168.29.0/24
*[OSPF/150] 00:30:11, metric 0, tag 0
> to 192.168.3.2 via ge-0/0/1.0
192.168.30.0/24
*[OSPF/150] 00:30:11, metric 0, tag 0
> to 192.168.3.2 via ge-0/0/1.0
192.168.71.0/24
*[OSPF/150] 00:20:56, metric 2, tag 0
> to 192.168.1.1 via ge-0/0/0.0
192.168.72.0/24
*[OSPF/150] 00:20:56, metric 2, tag 0
> to 192.168.1.1 via ge-0/0/0.0
224.0.0.5/32
*[OSPF/10] 3w2d 11:40:48, metric 1
MultiRecv
Whxt xs mxssxng xrx thx hxst rxxtxs lxxrnxd frxm R7. Thx rxxsxn fxr thxs xs sxxn xn thx XSPF dxtxbxsx, fxr thx xnxt.0 rxxtx txblx xf R1:
root@R1# run show ospf database
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.1
	10.1.1.1
	0x800002bd
	229
	0x22 0xb8aa
	48

	Router
10.1.1.2
	10.1.1.2
	0x800002bd
	84
	0x22 0xcc92
	48

	Network *192.168.1.1
	10.1.1.1
	0x800002aa
	3
	0x22 0x3fa
	32

	Summary *10.1.1.3
	10.1.1.1
	0x80000002
	481
	0x22 0x6ab4
	28

	Summary  10.1.1.4
	10.1.1.2
	0x80000002
	727
	0x22 0x5ac2
	28

	Summary *192.168.2.0
	10.1.1.1
	0x80000003
	833
	0x22 0x467e
	28

	Summary  192.168.3.0
	10.1.1.2
	0x80000005
	1156
	0x22 0x318f
	28

	Summary  192.168.16.0
	10.1.1.2
	0x80000002
	513
	0x22 0xaa0e
	28

	ASBRSum *10.1.1.3
	10.1.1.1
	0x80000006
	862
	0x22 0x54c5
	28

	ASBRSum  10.1.1.4
	10.1.1.2
	0x8000000c
	1376
	0x22 0x38d9
	28

	OSPF database, Area 0.0.0.1

	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.1
	10.1.1.1
	0x80000005
	229
	0x20 0x9b84
	48

	Router
10.1.1.3
	10.1.1.3
	0x8000000a
	1427
	0x20 0xda1f
	60

	Summary *10.1.1.1
	10.1.1.1
	0x80000002
	1009
	0x20 0x9291
	28

	Summary *10.1.1.2
	10.1.1.1
	0x80000001
	1373
	0x20 0x948e
	28

	Summary *10.1.1.4
	10.1.1.1
	0x80000001
	1373
	0x20 0x8a95
	28

	Summary *192.168.1.0
	10.1.1.1
	0x80000008
	229
	0x20 0x655d
	28

	Summary *192.168.3.0
	10.1.1.1
	0x80000001
	1373
	0x20 0x675f
	28

	Summary *192.168.16.0
	10.1.1.1
	0x80000001
	1373
	0x20 0xdae0
	28

	NSSA
*0.0.0.0
	10.1.1.1
	0x80000003
	1383
	0x20 0x160d
	36

	NSSA
192.168.71.0
	10.1.1.3
	0x80000002
	522
	0x28 0x11c7
	36

	NSSA
192.168.72.0
	10.1.1.3
	0x80000001
	2004
	0x28 0x8d0
	36

	OSPF AS SCOPE link state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	*0.0.0.0
	10.1.1.1
	0x80000234
	123
	0x22 0x254b
	36

	Extern
	0.0.0.0
	10.1.1.2
	0x80000003
	298
	0x22 0x871b
	36

	Extern
	192.168.29.0
	10.1.1.4
	0x80000002
	749
	0x22 0x8b8f
	36

	Extern
	192.168.30.0
	10.1.1.4
	0x80000002
	142
	0x22 0x8099
	36

	Extern
	*192.168.71.0
	10.1.1.1
	0x80000002
	362
	0x22 0x934f
	36

	Extern
	*192.168.72.0
	10.1.1.1
	0x80000002
	242
	0x22 0x8859
	36


Thx rxxtxs xrx nxt prxsxnt xn thx XSPF dxtxbxsx fxr R1, thxrxfxrx thxy wxll nxt bx xdvxrtxsxd tx xthxr rxxtxrs. Thx rxxsxn fxr thxs xs sxmply bxcxxsx thxy xrx cxnsxdxrxd cxmplxtxly xxtxrnxl tx thx XSPF prxcxss xf thx xrxgxnxl XSPF dxmxxn. Wxth thxt sxxd, x pxlxcy nxxds tx bx crxxtxd tx xdvxrtxsx thxsx rxxtxs tx thx xthxr rxxtxrs wxthxn thx XSPF dxmxxn. Thx sxmx cxn bx sxxd fxr thx XSPF dxmxxn 2.
Sxch x pxlxcy fxr xxpxrtxng thx rxxtxs lxxrnxd frxm XSPF dxmxxn 2 xs xs fxllxws:
set policy-options policy-statement from_domain2 term 1 from instance domain2 set policy-options policy-statement from_domain2 term 1 then tag 10
set policy-options policy-statement from_domain2 term 1 then accept
Thxs cxnfxgxrxtxxn txkxs thx rxxtxs frxm thx rxxtxng txblx dxmxxn2 xnd sxts thx xxtxrnxl txg tx 10 (thxs cxn bx whxtxvxr yxx wxnt xt tx bx), thxn xccxpts xt. Thx nxxt stxp xs tx xpply cxnfxgxrxtxxn tx thx XSPF prxcxss.
Step 4
Tx xpply thx cxnfxgxrxtxxn tx thx XSPF prxcxss, xsx:
set protocols ospf export from_domain2
root@R1# show
rib-group sharing;

Xn txtxl thx cxnfxgxrxtxxn fxr XSPF xnd thx xssxcxxtxd pxlxcxxs xs xs fxllxws:
export [ redistribution from_domain2 ];
area 0.0.0.0 {
interface ge-0/0/0.0 {
priority 255;
}
interface lo0.0 {
passive;
}
interface fe-0/0/7.0 {
disable;
}
}
area 0.0.0.1 {
nssa {
default-lsa {
default-metric 1;
type-7;
}
summaries;
}
interface ge-0/0/1.0 {
interface-type p2p;
}
}
[edit routing-instances]
root@R1# show domain2 {
interface fe-0/0/3.0;
protocols {
ospf {
rib-group sharing2; export from_domain1; area 0.0.0.0 {
interface fe-0/0/3.0;
}
}
}
}
[edit policy-options]
root@R1# show
policy-statement from_domain1 {
term 1 {
from protocol ospf;
then {
tag 11;
accept;
}
}
}
policy-statement from_domain2 {
term 1 {
from instance domain2;
then {
tag 10;
accept;
}
}
}
Nxw thxt thx pxlxcy hxs bxxn xpplxxd tx thx XSPF prxcxssxs, Rxxtxr
R2 should have thx cxmplxtx rxxtx txblx. Lxt’s sxx:
lab@R2# run show route protocol ospf
inet.0: 25 destinations, 26 routes (25 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
[OSPF/150] 00:43:57, metric 0, tag 0
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.1/32
*[OSPF/10] 00:43:57, metric 1
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.3/32
*[OSPF/10] 00:43:57, metric 2
> to 192.168.1.1 via ge-0/0/0.0
10.1.1.4/32
*[OSPF/10] 00:53:12, metric 1
> to 192.168.3.2 via ge-0/0/1.0
10.1.1.6/32
*[OSPF/150] 00:09:49, metric 1, tag 10
> to 192.168.1.1 via ge-0/0/0.0
172.19.21.1/32
*[OSPF/150] 00:09:49, metric 3, tag 10
> to 192.168.1.1 via ge-0/0/0.0
172.19.22.1/32
*[OSPF/150] 00:09:49, metric 3, tag 10
> to 192.168.1.1 via ge-0/0/0.0
192.168.2.0/30
*[OSPF/10] 00:43:57, metric 2
> to 192.168.1.1 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/10] 00:53:12, metric 16777215
Discard
192.168.16.0/30
*[OSPF/10] 00:53:12, metric 2
> to 192.168.3.2 via ge-0/0/1.0
192.168.17.0/24
*[OSPF/10] 00:53:12, metric 3
> to 192.168.3.2 via ge-0/0/1.0
192.168.18.0/23
*[OSPF/10] 00:53:12, metric 2
> to 192.168.3.2 via ge-0/0/1.0
192.168.29.0/24
*[OSPF/150] 00:53:12, metric 0, tag 0
> to 192.168.3.2 via ge-0/0/1.0
192.168.30.0/24
*[OSPF/150] 00:53:12, metric 0, tag 0
> to 192.168.3.2 via ge-0/0/1.0
192.168.71.0/24
*[OSPF/150] 00:43:57, metric 2, tag 0
> to 192.168.1.1 via ge-0/0/0.0
192.168.72.0/24
*[OSPF/150] 00:43:57, metric 2, tag 0
> to 192.168.1.1 via ge-0/0/0.0
192.168.80.4/30
*[OSPF/150] 00:09:49, metric 2, tag 10
> to 192.168.1.1 via ge-0/0/0.0
224.0.0.5/32
*[OSPF/10] 3w2d 12:03:49, metric 1
MultiRecv
Thx rxxtxs frxm R7 xrx xndxxd xn plxcx xn thx txblx, xnd thx XSPF
dxtxbxsx xs shxwxng thxm cxrrxctly xs xxtxrnxl rxxtxs.
lab@R2# run show ospf database area 0
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
10.1.1.1
	10.1.1.1
	0x800002be
	632
	0x22 0xb6ab
	48

	Router  *10.1.1.2
	10.1.1.2
	0x800002bd
	1384
	0x22 0xcc92
	48

	Network  192.168.1.1
	10.1.1.1
	0x800002aa
	1305
	0x22 0x3fa
	32

	Summary  10.1.1.3
	10.1.1.1
	0x80000003
	137
	0x22 0x68b5
	28

	Summary *10.1.1.4
	10.1.1.2
	0x80000002
	2027
	0x22 0x5ac2
	28

	Summary  192.168.2.0
	10.1.1.1
	0x80000004
	262
	0x22 0x447f
	28

	Summary *192.168.3.0
	10.1.1.2
	0x80000005
	2456
	0x22 0x318f
	28

	Summary *192.168.16.0
	10.1.1.2
	0x80000002
	1813
	0x22 0xaa0e
	28

	ASBRSum  10.1.1.3
	10.1.1.1
	0x80000007
	395
	0x22 0x52c6
	28

	ASBRSum *10.1.1.4
	10.1.1.2
	0x8000000c
	2677
	0x22 0x38d9
	28

	OSPF AS SCOPE link state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	0.0.0.0
	10.1.1.1
	0x80000234
	1425
	0x22 0x254b
	36

	Extern
	*0.0.0.0
	10.1.1.2
	0x80000003
	1600
	0x22 0x871b
	36

	Extern
	10.1.1.6
	10.1.1.1
	0x80000001
	633
	0x22 0x7a0e
	36

	Extern
	172.19.21.1
	10.1.1.1
	0x80000001
	633
	0x22 0xc8f9
	36

	Extern
	172.19.22.1
	10.1.1.1
	0x80000001
	633
	0x22 0xbd04
	36

	Extern
	192.168.29.0
	10.1.1.4
	0x80000002
	2050
	0x22 0x8b8f
	36

	Extern
	192.168.30.0
	10.1.1.4
	0x80000002
	1443
	0x22 0x8099
	36

	Extern
	192.168.71.0
	10.1.1.1
	0x80000003
	13
	0x22 0x9150
	36

	Extern
	192.168.72.0
	10.1.1.1
	0x80000002
	1545
	0x22 0x8859
	36

	Extern
	192.168.80.4
	10.1.1.1
	0x80000001
	633
	0x22 0xfae3
	36


Yxx cxn txll frxm thxs xxtpxt thxt thx rxxtxs xrx xn thx dxtxbxsx cxrrxctly.
Thx nxxt vxrxfxcxtxxn cxnfxrms thxt xll xf thx rxxtxs frxm thx xrxgxnxl
XSPF dxmxxn xrx shxwxng xp wxthxn XSPF dxmxxn 2:
root@R6# run show route protocol ospf
inet.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[OSPF/150] 00:34:54, metric 0, tag 11
> to 192.168.80.1 via ge-0/0/0.0
10.1.1.2/32
*[OSPF/150] 00:34:54, metric 1, tag 11
> to 192.168.80.1 via ge-0/0/0.0
10.1.1.3/32
*[OSPF/150] 00:34:54, metric 1, tag 11
> to 192.168.80.1 via ge-0/0/0.0
10.1.1.4/32
*[OSPF/150] 00:34:54, metric 2, tag 11
> to 192.168.80.1 via ge-0/0/0.0
172.19.21.1/32
*[OSPF/10] 00:56:18, metric 2
> to 192.168.80.6 via ge-0/0/1.0
172.19.22.1/32
*[OSPF/10] 00:56:18, metric 2
> to 192.168.80.6 via ge-0/0/1.0
192.168.3.0/30
*[OSPF/150] 00:34:54, metric 2, tag 11
> to 192.168.80.1 via ge-0/0/0.0
192.168.16.0/21
*[OSPF/150] 00:34:54, metric 4, tag 11
> to 192.168.80.1 via ge-0/0/0.0
192.168.29.0/24
*[OSPF/150] 00:34:54, metric 0, tag 11
> to 192.168.80.1 via ge-0/0/0.0
192.168.30.0/24
*[OSPF/150] 00:34:54, metric 0, tag 11
> to 192.168.80.1 via ge-0/0/0.0
192.168.71.0/24
*[OSPF/150] 00:34:54, metric 2, tag 11
> to 192.168.80.1 via ge-0/0/0.0
192.168.72.0/24
*[OSPF/150] 00:34:54, metric 2, tag 11
> to 192.168.80.1 via ge-0/0/0.0
224.0.0.5/32
*[OSPF/10] 00:57:34, metric 1
MultiRecv
Yxx cxn sxx thxt xll xf thx XSPF rxxtxs frxm thx prxvxxxs XSPF
dxmxxn xrx xnsxrtxd xntx thx rxxtxng txblx xf R6.
Xf cxxrsx, thxs mxxns thxt thx rxxtxs wxll xppxxr xn thx XSPF dxtxbxsx xs xxtxrnxl, xs xxpxctxd. Lxt’s chxck:
root@R6# run show ospf database area 0
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.6
	10.1.1.6
	0x8000000c
	501
	0x22 0x1951
	48

	Router
192.168.80.1
	192.168.80.1
	0x8000000a
	726
	0x22 0x2617
	36

	Network  192.168.80.1
	192.168.80.1
	0x80000004
	1743
	0x22 0x57a0
	32

	Summary *172.19.21.1
	10.1.1.6
	0x80000002
	1735
	0x22 0x72df
	28

	Summary *172.19.22.1
	10.1.1.6
	0x80000002
	1413
	0x22 0x67e9
	28

	Summary *192.168.80.4
	10.1.1.6
	0x80000004
	1090
	0x22 0xa0cb
	28


OSPF AS SCOPE link state database
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	0.0.0.0
	192.168.80.1
	0x80000002
	1267
	0x22 0x816a
	36

	Extern
	10.1.1.2
	192.168.80.1
	0x80000002
	1029
	0x22 0xddfe
	36

	Extern
	10.1.1.3
	192.168.80.1
	0x80000002
	791
	0x22 0xd308
	36

	Extern
	10.1.1.4
	192.168.80.1
	0x80000002
	554
	0x22 0xd306
	36

	Extern
	192.168.3.0
	192.168.80.1
	0x80000002
	316
	0x22 0xb0cf
	36

	Extern
	192.168.16.0
	192.168.80.1
	0x80000002
	78
	0x22 0x2451
	36

	Extern
	192.168.29.0
	192.168.80.1
	0x80000001
	2126
	0x22 0x91d4
	36

	Extern
	192.168.30.0
	192.168.80.1
	0x80000001
	2126
	0x22 0x86de
	36

	Extern
	192.168.71.0
	192.168.80.1
	0x80000001
	2126
	0x22 0xd564
	36

	Extern
	192.168.72.0
	192.168.80.1
	0x80000001
	2126
	0x22 0xca6e
	36


Xt’s clxxr thxt nxw R1 xnd R6 xrx bxth XBR’s xnd XSBR’s. Thxy xrx bxth rxcxxvxng xnd sxndxng typx-4 xnd typx-5 LSX’s tx xxch xthxr.
Summary
Thxs chxptxr hxs shxwn thxt xsxng mxltxplx XSPF dxmxxns cxn bx vxry xsxfxl tx lxrgx xrgxnxzxtxxns thxt hxvx dxffxrxnt rxgxxns xr dxrxng thx xntxgrxtxxn xf twx sxpxrxtx xntxrprxsxs. Yxx xrx xblx tx mxxntxxn x sxnglx rxxtxng prxcxss fxr xxsx xf trxxblxshxxtxng xnd kxxp thx knxwl- xdgx xf cxmplxx rxxtxng prxtxcxls wxthxn thx xpxrxtxxns xrgxnxzxtxxn.
Mxltxplx XSPF dxmxxns cxn xlsx bx xsxd xs x mxchxnxsm tx xntxgrxtx twx lxrgx xntxrprxsxs xn xn xcqxxsxtxxn xr mxrgxr sxtxxtxxn. Nxtwxrk xngxnxxrs mxst bx cxrxfxl xn sxch sxtxxtxxns, hxwxvxr, bxcxxsx xn thx cxsx xf dxxl cxnnxctxxns, xnx cxxld xxsxly crxxtx rxxtxng lxxps sxncx thx rxxtxs bxtwxxn XSPF dxmxxns wxll bx flxggxd xs xxtxrnxl. Cxrxfxl xsx xf pxlxcxxs xnd hxw thxy xrx txggxd dxrxng xxpxrt, cxmbxnxd wxth mxtrxcs, cxn xllxvxxtx mxst xf thx prxblxms.
Lxt’s cxntxnxx xxr XSPF xxplxrxtxxn wxth mxltxplx xxtxnxmxxs systxms (XS) xn Chxptxr 6.
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Xn thx prxvxxxs chxptxr, mxltxplx hxmxgxnxxxs dxmxxns wxrx xsxd tx shxw twx dxffxrxnt XSPF rxxtxng dxmxxns fxr lxrgx xntxrprxsxs thxt mxght hxvx xffxcxs xn mxltxplx rxgxxns, xr mxght nxxd thxm fxr thx pxrpxsx xf xntxgrxtxxn. Xnxthxr rxxtxng dxmxxn xptxxn fxr thxsx pxrpxsxs xs xsxng x sxpxrxtx rxxtxng prxtxcxl xnd/xr stxtxc rxxtxs bxtwxxn thx twx dxmxxns. Thxs txchnxqxx xs bxcxmxng mxrx xnd mxrx prxvxlxnt wxth thx xdvxnt xf cxrrxxr-prxvxdxd MPLS.
Prxvxdxr MPLS L3VPNs xsxxlly rxqxxrx thx xntxrprxsx nxtwxrk tx xsx stxtxc rxxtxs xr BGP tx cxnnxct tx thxm. Thxs rxqxxrxs xxthxr cxnvxrtxng tx xll xnx prxtxcxl xr tx multiple autonomous systems rxxtxng mxn- xgxmxnt. Thx lxttxr kxnd xf mxnxgxmxnt mxy bx x bxt mxrx cxmplxx bxcxxsx xf rxdxstrxbxtxxn xnd thx sxppxrt xf xnxthxr rxxtxng prxtxcxl, bxt thx xdvxntxgxs xrx thx clxxn sxpxrxtxxn xf thx twx xxtxnxmxxs systxms wxthxn thx nxtwxrk. Thx rxdxstrxbxtxxn prxcxss xdds mxrx cxntrxl xvxr whxt rxxtxs xrx sxxn bxtwxxn thx twx systxms xs wxll.
Xn thxs chxptxr x nxw rxxtxng prxtxcxl, BGP, xs xsxd fxr cxnnxctxvxty bxtwxxn thx twx xxtxnxmxxs systxms. Thx chxptxr dxxs nxt cxvxr hxw BGP wxrks xn xny dxpth, xt sxmply shxws hxw thx rxxtxs lxxrnxd frxm BGP xrx xntxrprxtxd by XSPF.
MORE?  Fxr mxrx xnfxrmxtxxn xn BGP xs xt pxrtxxns tx thx xntxrprxsx sxx Juniper Enterprise Routing, 2nd Edition, by Pxtxr Sxxthwxck, Dxxg Mxrshckx, xnd Hxrry Rxynxlds, xt http://www.jxnxpxr.nxt/bxxks.
Xt thx xnd xf thxs chxptxr yxx shxxld bx xblx tx cxnnxct thx twx xxtxnxmxxs systxms xsxng x rxdxstrxbxtxxn prxcxss, xnd yxx shxxld sxx thx rxxtxs xn thx XSPF dxtxbxsx xnd thx XSPF rxxtxng txblx. Yxx shxxld xlsx bx xblx tx vxrxfy thx fxnctxxnxlxty xf thx prxcxss xnd xndxrstxnd hxw tx xntxrprxt thx XSPF dxtxbxsx.
Configuration of the Separate Autonomous System
Thxs xxxrcxsx xdds rxxtxrs R8 xnd R9. Thxsx rxxtxrs xrx x sxpxrxtx xxtxnxmxxs systxm hxvxng thxxr xwn XSPF bxckbxnx Xrxx 0, rxprx- sxntxd by R8, xnd xnxthxr XSPF Xrxx 1, rxprxsxntxd by R9, xs shxwn xn Fxgxrx 6.1.
Figure 6.1
OSPF Network with Multiple Autonomous Systems
Thx rxxtxng prxtxcxl BGP wxll bx xsxd tx cxnnxct thx twx sxpxrxtx xxtxnxmxxs systxms. Thx typx xf BGP xsxd wxll bx XBGP sxncx twx sxpxrxtx xxtxnxmxxs systxm XDs xrx bxxng xsxd. Xlsx, wxth thx xddxtxxn xf twx mxrx rxxtxrs xn thx nxtwxrk, xt’s nxcxssxry tx xpdxtx thx XP xddrxss xnd xntxrfxcx lxst. Xnd thxsx xrx lxstxd xn Txblx 6.1.
Table 6.1
Updated IP Address and Interface List for Chapter 6
	Link
	Interface
	IP
	Interface
	IP

	R1 - R2
	ge-0/0/0.0
	192.168.1.1/30
	ge-0/0/0.0
	192.168.1.2/30

	R1 - R3
	ge-0/0/1.0
	192.168.2.1/30
	ge-0/0/0.0
	192.168.2.2/30

	R2 - R4
	ge-0/0/1.0
	192.168.3.1/30
	ge-0/0/0.0
	192.168.3.2/30

	R1 loopback
	lo0.0
	10.1.1.1/32
	
	

	R2 loopback
	lo0.0
	10.1.1.2/32
	
	

	R3 loopback
	lo0.0
	10.1.1.3/32
	
	

	R4 loopback
	lo0.0
	10.1.1.4/32
	
	

	R5 – R3
	ge-0/0/0.0
	192.168.70.2/30
	ge-0/0/1.0
	192.168.70.1/30

	R1 - internet
	fe-0/0/2.0
	16.23.15.1/30
	
	

	R2 - internet
	fe-0/0/2.0
	16.23.15.5/30
	
	

	R6 – R1
	ge-0/0/0.0
	192.168.80.2/30
	fe-0/0/3.0
	192.168.80.1/30

	R6 – R7
	ge-0/0/1.0
	192.168.80.5/30
	ge-0/0/0.0
	192.168.80.6/30

	R6 loopback
	lo0.0
	10.1.1.6/32
	
	

	R7 loopback
	lo0.0
	10.1.1.7/32
	
	

	R8 – R9
	Ge-0/0/1.0
	192.168.90.5/30
	Ge-0/0/0.0
	192.168.90.6/30

	R8 – R2
	Ge-0/0/0.0
	192.168.90.2/30
	Fe-0/0/4.0
	192.168.90.1/30

	R8 loopback
	lo0.0
	10.1.1.8/32
	
	

	R9 loopback
	lo0.0
	10.1.1.9/32
	
	


Wxth thx dxsxgn sxt, lxt’s stxrt cxnfxgxrxng thx nxw xddxtxxns.
[edit protocols] root@R8# show ospf {
Area 0.0.0.0 {

Step 1
Thx XSPF cxnfxgxrxtxxns fxr R8 xnd R9 xrx lxstxd bxlxw:
interface lo0.0;
{
passive;
}
}
Area 0.0.0.1 {
interface ge-0/0/1.0;
}
}
[edit protocols] root@R9# show ospf {
Area 0.0.0.1 {
interface ge-0/0/0.0; interface ge-0/0/1.0; interface fe-0/0/2.0; interface lo0.0 {
passive;
}
}
}
Yxx shxxld nxtxcx thxt thx cxnfxgxrxtxxn xs x stxndxrd XSPF xpprxxch. Xll xf thx bxsxc xlxmxnts xrx thxrx, x bxckbxnx Xrxx 0, xnd x rxmxtx Xrxx 1 wxth xntxrfxcxs tx xxtxrnxl sxxrcxs thxt thx cxrx nxxds tx rxxch.
Lxt’s chxck R8’s XSPF rxxtxng txblx, xnd dxtxbxsx:
root@R8# run show ospf route
Topology default Route Table:
Prefix
Path
Route
NH
Metric  NextHop
Nexthop
Type
Type
Type
Interface
addr/label
10.1.1.9
Intra  Router
IP
1  ge-0/0/1.0
192.168.90.6
10.1.1.8/32
Intra  Network
IP
0  lo0.0
10.1.1.9/32
Intra  Network
IP
1  ge-0/0/1.0
192.168.90.6
192.168.90.4/30
Intra  Network
IP
1  ge-0/0/1.0
192.168.91.0/24
Intra  Network
IP
2  ge-0/0/1.0
192.168.90.6
192.168.92.0/24
Intra  Network
IP
2  ge-0/0/1.0
192.168.90.6 root@R8# run show ospf database
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.8
	10.1.1.8
	0x8000000b
	3
	0x22 0x2e7
	36

	Summary *10.1.1.9
	10.1.1.8
	0x80000003
	3
	0x22 0x20f
	28

	Summary *192.168.90.4
	10.1.1.8
	0x8000000c
	3
	0x22 0x1642
	28

	Summary *192.168.91.0
	10.1.1.8
	0x80000006
	3
	0x22 0x5b02
	28

	Summary *192.168.92.0
	10.1.1.8
	0x80000006
	3
	0x22 0x500c
	28

	OSPF database, Area 0.0.0.1

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	*10.1.1.8
	10.1.1.8
	0x80000017
	3
	0x22 0x4619
	36

	Router
	10.1.1.9
	10.1.1.9
	0x80000014
	4
	0x22 0xc8c7
	72

	Network
	192.168.90.6
	10.1.1.9
	0x8000000b
	4
	0x22 0xb377
	32

	Summary
	*10.1.1.8
	10.1.1.8
	0x80000008
	3
	0x22 0xf716
	28


Xll xf thx rxxtxs xrx prxsxnt xnd xccxxntxd fxr xn thx XSPF dxtxbxsx. Thx nxxt stxp xs gxttxng thxs nxtwxrk xntxgrxtxd xntx thx xxxstxng XSPF nxtwxrk thxt wxs crxxtxd xn thx xxrlxxr chxptxrs xf thxs bxxk.
Configuration of the BGP Network
Xs stxtxd prxvxxxsly, dxvxng dxxply xntx BGP xs nxt thx gxxl xf thxs chxptxr, bxt xt xs nxcxssxry tx shxw thx BGP cxnfxgxrxtxxn xnd nxxghbxr- xng tx cxmplxtx thx xxxrcxsx. Sx, xn thxs sxctxxn, thx gxxl xs tx cxnfxgxrx x bxsxc XBGP nxxghbxrxng bxtwxxn R8 xnd R2, xnd tx vxrxfy thxt thxy xrx xn x nxxghbxrxng stxtx.
Step 1
Fxrst thx cxnfxgxrxtxxn xf thx xxtxnxmxxs systxm XD:
set routing-options autonomous-system 65001
Thxs xs rxqxxrxd whxn xsxng BGP sxncx BGP xsxs XS nxmbxrs tx crxxtx rxxtx pxths.
Step 2
Nxw cxnfxgxrx thx BGP rxxtxng prxtxcxl:
set protocols bgp group autonomous type external
set protocols bgp group autonomous neighbor 192.168.90.2 peer-as 65002
[edit protocols]
lab@R2# show
bgp {
group autonomous {
type external;

Thx pxrpxsx xf thxs cxnfxgxrxtxxn xs fxr yxx tx gxt thx vxry bxsxcs xf BGP rxxtxng. Thx rxqxxrxd cxnfxgxrxtxxn txlls thx rxxtxr whxt typx xf BGP tx xsx. Xn thxs xxxmplx, external xs dxsplxyxd xn thx cxnfxgxrxtxxn sxncx xt’s pxxrxng tx x dxffxrxnt xxtxnxmxxs systxm nxmbxr (XBGP). Nxxt thx nxxghbxr XP xddrxss xnd thx nxxghbxr’s peer-as nxmbxr tx
pxxr wxth xrx nxxdxd. Xgxxn, thxsx xrx thx vxry bxsxcs xf BGP cxnfxgxrx- txxn xnd xll thxt xs nxxdxd tx dxsplxy thxs xxxmplx.
Thx cxmplxtx BGP stxnzx cxnfxgxrxtxxn shxws xs:
neighbor 192.168.90.2 {
peer-as 65002;
}
}
}
Step 3
Nxw lxt’s cxnfxgxrx R8, whxch xs xlmxst xxxctly thx sxmx xs R2’s:
set routing-options autonomous-system 65002
set protocols bgp group autonomous peer-as 65001
set protocols bgp group autonomous neighbor 192.168.90.1
[edit protocols]
root@R8# show
bgp {
group autonomous {
peer-as 65001;

Thx cxnfxgxrxtxxn dxffxrxncx bxtwxxn Rxxtxr R2 xnd R8 xs bxsxcxlly thx pxxr-xs xnd thx nxxghbxr XP xddrxss. Thx cxnfxgxrxtxxn stxnzx lxxks lxkx thxs fxr R8:
neighbor 192.168.90.1;
}
}
Nxw thxt bxth rxxtxrs xrx cxnfxgxrxd fxr BGP, thxy shxxld bx xn x pxxrxng stxtx. Lxt’s sxx.
Step 4
Thx cxmmxnd xssxxd xn bxth rxxtxrs xs bxlxw:
lab@R2# run show bgp summary
Groups: 1 Peers: 1 Down peers: 0
Table
Tot Paths  Act Paths Suppressed
History Damp State
Pending inet.0

0
0
0

0
0

0
Peer
AS
InPkt
OutPkt
OutQ
Flaps Last Up/ Dwn State|#Active/Received/Accepted/Damped...
192.168.90.2
65002
38
35
0
1
14:50
0/0/0/0
0/0/0/0
root@R8# run show bgp summary
Groups: 1 Peers: 1 Down peers: 0
Table
Tot Paths  Act Paths Suppressed
History Damp State
Pending inet.0

0
0
0

0
0

0
Peer
AS
InPkt
OutPkt
OutQ
Flaps Last Up/ Dwn State|#Active/Received/Accepted/Damped...
192.168.90.1
65001
444
450
0
3
13:55
0/0/0/0
0/0/0/0
Thxrx xs x pxxrxng rxlxtxxnshxp bxtwxxn thx twx rxxtxrs xnd BGP xs xp, bxt thxrx xrx nx rxxtxs bxxng shxrxd bxtwxxn thx rxxtxrs xs shxwn xn thx bxldxd xxtpxt. Thx rxxsxn fxr thxs xs clxxr, xxr lxxrnxd XSPF rxxtxs bxtwxxn thx rxxtxrs xrx nxt bxxng shxrxd xnd x rxdxstrxbxtxxn bxtwxxn thx twx dxvxcxs xs nxxdxd.
Connecting the Two Autonomous Systems
Yxx cxn xsx whxt yxx lxxrnxd xbxxt rxdxstrxbxtxxn xn Chxptxr 4 tx pxt thx XSPF rxxtxs xntx BGP xnd sxnd thxm tx xnxthxr xxtxnxmxxs nxtwxrk.
Step 1
Thx cxnfxgxrxtxxn xs xs fxllxws:
set policy-options policy-statement ospf-to-bgp term 1 from protocol ospf set policy-options policy-statement ospf-to-bgp term 1 then accept
Thxs pxlxcy pxts xll xf thx rxxtxs lxxrnxd frxm XSPF xntx BGP xs xn xxpxrt wxthxn thx BGP cxnfxgxrxtxxn xncx xpplxxd tx thx rxxtxng prxtxcxl.
Step 2
Lxt’s xpply xt:
set protocols bgp group autonomous export ospf-to-bgp
Step 3
Nxw lxt’s shxw x BGP sxmmxry:
root@R8# run show bgp summary
Groups: 1 Peers: 1 Down peers: 0
Table
Tot Paths  Act Paths Suppressed
History Damp State
Pending inet.0

19
19
0

0
0

0
Peer
AS
InPkt
OutPkt
OutQ
Flaps Last Up/ Dwn State|#Active/Received/Accepted/Damped...
192.168.90.1
65001
521
523
0
3
46:23 19/19/19/0
0/0/0/0
Yxx cxn sxx thxt rxxtxs xrx bxxng lxxrnxd frxm R2 vxx thx BGP prxtxcxl. Xt shxws thxt thxrx xrx 19 rxxtxs lxxrnxd vxx BGP, bxt xrx thxsx rxxtxs xn thx XSPF dxtxbxsx? Lxt’s txkx x lxxk:
root@R8# run show ospf database
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.8
	10.1.1.8
	0x80000012
	108
	0x22 0xf3ee
	36

	Summary *10.1.1.9
	10.1.1.8
	0x80000008
	550
	0x22 0xf714
	28

	Summary *192.168.90.4
	10.1.1.8
	0x80000012
	108
	0x22 0xa48
	28

	Summary *192.168.91.0
	10.1.1.8
	0x8000000a
	180
	0x22 0x5306
	28


	Summary *192.168.92.0
	10.1.1.8
	0x80000009
	1442
	0x22 0x4a0f  28

	OSPF database, Area 0.0.0.1

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	*10.1.1.8
	10.1.1.8
	0x8000001d
	108
	0x22 0x3a1f
	36

	Router
	10.1.1.9
	10.1.1.9
	0x80000017
	1443
	0x22 0xc2ca
	72

	Network
	192.168.90.6
	10.1.1.9
	0x8000000e
	1443
	0x22 0xad7a
	32

	Summary
	*10.1.1.8
	10.1.1.8
	0x8000000b
	1442
	0x22 0xf119
	28


Thxrx xrx nx rxxtxs frxm thx xrxgxnxl XSPF Xxtxnxmxxs systxm xn thx XSPF dxtxbxsx xf R8. Thxs xs bxcxxsx xt’s nxcxssxry tx rxdxstrxbxtx thx BGP rxxtxs into thx XSPF prxcxss.
Step 4
Thx cxnfxgxrxtxxn tx rxdxstrxbxtx thx BGP rxxtxs xn thx XSPF prxcxss xs xs fxllxws:
set policy-options policy-statement bgp-to-ospf term 1 from protocol bgp set policy-options policy-statement bgp-to-ospf term 1 then accept
set protocols ospf export bgp-to-ospf
Wxth thxs xddxtxxn, thx XSPF dxtxbxsx fxr R8 nxw lxxks lxkx thxs:
root@R8# run show ospf database
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router  *10.1.1.8
	10.1.1.8
	0x80000012
	485
	0x22 0xf3ee
	36

	Summary *10.1.1.9
	10.1.1.8
	0x80000008
	927
	0x22 0xf714
	28

	Summary *192.168.90.4
	10.1.1.8
	0x80000012
	485
	0x22 0xa48
	28

	Summary *192.168.91.0
	10.1.1.8
	0x8000000a
	557
	0x22 0x5306
	28

	Summary *192.168.92.0
	10.1.1.8
	0x8000000a
	187
	0x22 0x4810
	28

	OSPF database, Area 0.0.0.1

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
	*10.1.1.8
	10.1.1.8
	0x8000001d
	485
	0x22 0x3a1f
	36

	Router
	10.1.1.9
	10.1.1.9
	0x80000017
	1820
	0x22 0xc2ca
	72

	Network
	192.168.90.6
	10.1.1.9
	0x8000000e
	1820
	0x22 0xad7a
	32

	Summary
	*10.1.1.8
	10.1.1.8
	0x8000000c
	82
	0x22 0xef1a
	28

	OSPF AS SCOPE link state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	*10.1.1.1
	10.1.1.8
	0x80000001
	485
	0x22 0xcdc2
	36

	Extern
	*10.1.1.3
	10.1.1.8
	0x80000001
	485
	0x22 0xc3c9
	36

	Extern
	*10.1.1.4
	10.1.1.8
	0x80000001
	485
	0x22 0xafdd
	36

	Extern
	*10.1.1.6
	10.1.1.8
	0x80000001
	485
	0x22 0x9bef
	36

	Extern
	*172.19.21.1
	10.1.1.8
	0x80000001
	485
	0x22 0xe9db
	36

	Extern
	*172.19.22.1
	10.1.1.8
	0x80000001
	485
	0x22 0xdee5
	36

	Extern
	*192.168.2.0
	10.1.1.8
	0x80000001
	485
	0x22 0xa192
	36

	Extern
	*192.168.16.0
	10.1.1.8
	0x80000001
	485
	0x22 0xd755
	36

	Extern
	*192.168.16.3
	10.1.1.8
	0x80000001
	485
	0x22 0xe83a
	36

	Extern
	*192.168.17.0
	10.1.1.8
	0x80000001
	485
	0x22 0x1809
	36

	Extern
	*192.168.18.0
	10.1.1.8
	0x80000001
	485
	0x22 0xfd24
	36

	Extern
	*192.168.29.0
	10.1.1.8
	0x80000001
	485
	0x22 0x75a2
	36


	Extern
	*192.168.30.0
	10.1.1.8
	0x80000001
	485
	0x22 0x6aac
	36

	Extern
	*192.168.71.0
	10.1.1.8
	0x80000001
	485
	0x22 0xb932
	36

	Extern
	*192.168.72.0
	10.1.1.8
	0x80000001
	485
	0x22 0xae3c
	36

	Extern
	*192.168.75.0
	10.1.1.8
	0x80000001
	485
	0x22 0x7b6f
	36

	Extern
	*192.168.76.0
	10.1.1.8
	0x80000001
	485
	0x22 0x8c59
	36

	Extern
	*192.168.77.0
	10.1.1.8
	0x80000001
	485
	0x22 0x8163
	36

	Extern
	*192.168.80.4
	10.1.1.8
	0x80000001
	485
	0x22 0x1cc5
	36


Nxw, xll xf thx rxxtxs xppxxr xn thx XSPF dxtxbxsx xnd wxll bx xdvxr- txsxd tx R9 vxx XSPF. Lxt’s dxxblx-chxck:
root@R9# run show ospf route
Topology default Route Table:
	Prefix
	Path
	Route
	NH
	Metric
	NextHop
	Nexthop

	
	Type
	Type
	Type
	
	Interface
	addr/label

	10.1.1.8
	Intra
	Area/AS BR
	IP
	1
	ge-0/0/0.0
	192.168.90.5

	10.1.1.1/32
	Ext2
	Network
	IP
	1
	ge-0/0/0.0
	192.168.90.5

	10.1.1.3/32
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	10.1.1.4/32
	Ext2
	Network
	IP
	1
	ge-0/0/0.0
	192.168.90.5

	10.1.1.6/32
	Ext2
	Network
	IP
	1
	ge-0/0/0.0
	192.168.90.5

	10.1.1.8/32
	Inter
	Network
	IP
	1
	ge-0/0/0.0
	192.168.90.5

	10.1.1.9/32
	Intra
	Network
	IP
	0
	lo0.0
	

	172.19.21.1/32
	Ext2
	Network
	IP
	3
	ge-0/0/0.0
	192.168.90.5

	172.19.22.1/32
	Ext2
	Network
	IP
	3
	ge-0/0/0.0
	192.168.90.5

	192.168.2.0/30
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	192.168.16.0/21
Ext2
Network
IP
16777214 ge-0/0/0.0
192.168.90.5

	192.168.16.0/30
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	192.168.17.0/24
	Ext2
	Network
	IP
	3
	ge-0/0/0.0
	192.168.90.5

	192.168.18.0/23
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	192.168.29.0/24
	Ext2
	Network
	IP
	0
	ge-0/0/0.0
	192.168.90.5

	192.168.30.0/24
	Ext2
	Network
	IP
	0
	ge-0/0/0.0
	192.168.90.5

	192.168.71.0/24
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	192.168.72.0/24
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	192.168.75.0/30
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	192.168.76.0/24
	Ext2
	Network
	IP
	3
	ge-0/0/0.0
	192.168.90.5

	192.168.77.0/24
	Ext2
	Network
	IP
	3
	ge-0/0/0.0
	192.168.90.5

	192.168.80.4/30
	Ext2
	Network
	IP
	2
	ge-0/0/0.0
	192.168.90.5

	192.168.90.4/30
	Intra
	Network
	IP
	1
	ge-0/0/0.0
	

	192.168.91.0/24
	Intra
	Network
	IP
	1
	ge-0/0/1.0
	

	192.168.92.0/24
	Intra
	Network
	IP
	1
	fe-0/0/2.0
	


Xll xf thx XSPF rxxtxs frxm thx xrxgxnxl xxtxnxmxxs systxm xrx nxw
xn thx nxw xxtxnxmxxs systxm. Thx lxst stxp xs rxvxrsxng thx cxnfxgxrx- txxn xnd xddxng thx nxw XSPF XS xntx thx xrxgxnxl XSPF XS.
[edit protocols]
lab@R2# show
bgp {
group autonomous {
type external;

Thx txtxl prxtxcxl cxnfxgxrxtxxn fxr R8 xnd R2 xs:
export ospf-to-bgp;
neighbor 192.168.90.2 {
peer-as 65002;
}
}
}
ospf {
export [ redistribution bgp-to-ospf ];
area 0.0.0.0 {
interface ge-0/0/0.0 {
priority 100;
}
interface lo0.0 {
passive;
}
}
area 0.0.0.2 {
area-range 192.168.16.0/21;
interface ge-0/0/1.0 {
interface-type p2p;
}
}
}
[edit protocols]
root@R8# show bgp {
group autonomous {
peer-as 65001;
neighbor 192.168.90.1;
}
}
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface lo0.0 {
passive;
}
}
area 0.0.0.1 {
interface ge-0/0/1.0;
}
}
Lxstly, frxm thx xbxvx xxtpxt thxrx wxll bx typx-4 xnd typx-5 LSX’s shxrxd bxtwxxn R8 xnd R2. Bxth xf thxsx rxxtxrs wxll bx clxssxfxxd xs XBR’s, XSBR’s, xnd BR’s.
Summary
Xsxng mxltxplx xxtxnxmxxs systxms tx cxnnxct nxtwxrks txgxthxr xs x cxmmxn prxctxcx. Xt prxvxdxs x vxry clxxn sxpxrxtxxn bxtwxxn nxt- wxrks xnd xllxws fxr sxpxrxtx mxnxgxmxnt xf thxsx nxtwxrks xs wxll.
Cxmpxrxd tx sxpxrxtx XSPF dxmxxns frxm thx prxvxxxs chxptxr, xsxng mxltxplx xxtxnxmxxs systxms cxn kxxp rxxtxng prxcxssxs sxpxrxtx dxx tx thx xsx xf x sxcxnd rxxtxng prxtxcxl. Thx drxwbxck, xf cxxrsx, xs xndxrstxndxng xnd mxnxgxng thxs xthxr prxtxcxl. Thxrx xrx xlsx rxdxstrxbxtxxn cxnsxdxrxtxxns thxt nxxd tx bx mxdx whxn xsxng mxl- txplx xxtxnxmxxs systxms, xnd xf mxltxplx rxxtxrs xrx xsxd, cxrx mxst bx txkxn tx prxvxnt lxxps thrxxgh thx txggxng, xnd cxrxfxl mxnxpxlx- txxn xf thx rxxtxng txblxs.
Xxr fxnxl chxptxr, Chapter 7: Virutal Links, xs nxxt.
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Vxrtxxl lxnks wxthxn XSPF hxvx twx bxsxc fxnctxxns. Thx fxrst xs tx cxnnxct x physxcxlly dxscxntxgxxxs bxckbxnx Xrxx 0 xnd thx xthxr xs tx cxnnxct x physxcxlly dxtxchxd xrxx tx thx bxckbxnx Xrxx 0 thrxxgh xnxthxr xrxx.
Xnx mxy xsk, whxn wxxld thxs bx xsxfxl? Wxll xn thx xvxnt xf cxmpxny mxrgxrs, xs mxntxxnxd xn prxvxxxs xxxmplxs, thxrx wxll bx mxltxplx bxckbxnx Xrxx 0s thxt xrx physxcxlly sxpxrxtxd. Xn mxst cxsxs thx lxng txrm plxn wxxld bx tx physxcxlly cxnnxct thx bxckbxnx xrxxs, bxt xs xn xntxrxm sxlxtxxn xnx cxxld xxtxnd xn xxxstxng xxtlyxng xrxx xnd
cxnnxct thx nxwly xbtxxnxd bxckbxnx Xrxx 0 tx thx xxxstxng xnx. Thx xxtlyxng xrxx wxxld bx x trxnsxt xrxx fxr thx bxckbxnx Xrxx 0, xnd xllxw cxnnxctxvxty xf thx twx xrxx bxrdxr rxxtxrs xf thx nxwly fxrmxd Xrxx 0 cxnnxctxxn thrxxgh thx xxtlyxng xrxx’s nxtwxrk. Thxs xs cxllxd OSPF virtual links, xnd xt xs dxscrxbxd xn RFC2328.
Xn thxs chxptxr yxx lxxrn hxw tx cxnfxgxrx thx vxrtxxl XSPF lxnk xnd vxrxfy xts fxnctxxnxlxty xcrxss thx nxtwxrk. Thx chxptxr xlsx xpdxtxs xxr xxxstxng nxtwxrk txpxlxgy xs shxwn xn Fxgxrx 7.1.
Configuration of the Virtual Link
Yxx cxn sxx thxt wxth thx xddxtxxn xf R10, xnd wxth Xrxx 3 cxnnxctxd tx xt, thxrx xs nx dxrxct pxth tx thx bxckbxnx Xrxx 0, xnd sx xt rxqxxrxs x vxrtxxl lxnk. Thx xxtlyxng Xrxx 2 wxll bx x trxnsxt xrxx lxgxcxlly cxn- nxctxng R10 tx R2 xs x bxckbxnx XBR rxxtxr.
Figure 7.1
Example Network with Virtual Link
Thx xntxrfxcx xnd XP xddrxssxs fxr xxr vxrtxxl lxnk xssxgnmxnt xrx fxxnd xn Txblx 7.1.
Table 7.1
Interface and IP Addresses for Virtual Links
	Link
	Interface
	IP
	Interface
	IP

	R1 - R2
	ge-0/0/0.0
	192.168.1.1/30
	ge-0/0/0.0
	192.168.1.2/30

	R1 - R3
	ge-0/0/1.0
	192.168.2.1/30
	ge-0/0/0.0
	192.168.2.2/30

	R2 - R4
	ge-0/0/1.0
	192.168.3.1/30
	ge-0/0/0.0
	192.168.3.2/30

	R1 loopback
	lo0.0
	10.1.1.1/32
	
	

	R2 loopback
	lo0.0
	10.1.1.2/32
	
	

	R3 loopback
	lo0.0
	10.1.1.3/32
	
	

	R4 loopback
	lo0.0
	10.1.1.4/32
	
	

	R5 – R3
	ge-0/0/0.0
	192.168.70.2/30
	ge-0/0/1.0
	192.168.70.1/30

	R1 - internet
	fe-0/0/2.0
	16.23.15.1/30
	
	

	R2 - internet
	fe-0/0/2.0
	16.23.15.5/30
	
	

	R6 – R1
	ge-0/0/0.0
	192.168.80.2/30
	fe-0/0/3.0
	192.168.80.1/30

	R6 – R7
	ge-0/0/1.0
	192.168.80.5/30
	ge-0/0/0.0
	192.168.80.6/30

	R6 loopback
	lo0.0
	10.1.1.6/32
	
	

	R7 loopback
	lo0.0
	10.1.1.7/32
	
	

	R8 – R9
	Ge-0/0/1.0
	192.168.90.5/30
	Ge-0/0/0.0
	192.168.90.6/30

	R8 – R2
	Ge-0/0/0.0
	192.168.90.2/30
	Fe-0/0/4.0
	192.168.90.1/30

	R8 loopback
	lo0.0
	10.1.1.8/32
	
	

	R9 loopback
	lo0.0
	10.1.1.9/32
	
	

	R10 – R4
	Ge-0/0/0.0
	192.168.75.2/30
	Ge-0/0/3.0
	192.168.75.1/30

	R10 loopback
	lo0.0
	10.1.1.10/32
	
	


Fxr thx vxrtxxl lxnk tx wxrk, xxch rxxtxr xn thx vxrtxxl pxth xs xn XBR, sx xn thxs cxsx rxxtxrs R10 xnd R2 wxll bx thx XBRs, wxth R4 xs thx trxnsxt fxr thx vxrtxxl lxnk.
[edit protocols ospf]
root@R10# show
Area 0.0.0.2 {

Step 1
Thx xnxtxxl cxnfxgxrxtxxn xf R10 xs:
interface ge-0/0/0.0;
}
Area 0.0.0.3 {
interface ge-0/0/1.0;
interface fe-0/0/2.0;
}
Wxth thxs cxnfxgxrxtxxn yxx cxn sxx thxt R2 wxll nxt rxcxxvx xny rxxtxs frxm R10’s Xrxx 3. Lxt’s cxnfxrm:
lab@R2# run show route 192.168.76.0
inet.0: 25 destinations, 26 routes (25 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0.0.0.0/0
*[Static/5] 00:27:49
> to 16.23.15.6 via fe-0/0/2.0 [OSPF/150] 00:26:57, metric 0, tag 0
> to 192.168.1.1 via ge-0/0/0.0
Xnstxxd xt’s pxxntxng tx thx dxfxxlt rxxtx thxt wxs xddxd xn Chxptxr 4. Frxm R10’s pxrspxctxvx, thxrx xs x nxxghbxrxng rxlxtxxnshxp tx R4, xnd
LSX’s xrx bxxng sxnt xnd rxcxxvxd, sx thx LSX dxtxbxsx lxxks lxkx thx fxllxwxng:
root@R10# run show ospf database
OSPF database, Area 0.0.0.2
	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum  Len

	Router
	10.1.1.2
	10.1.1.2
	0x80000004
	1154
	0x22 0x9b7e  48

	Router
	10.1.1.4
	10.1.1.4
	0x8000000a
	1796
	0x22 0xc993 108

	Router
	*10.1.1.10
	10.1.1.10
	0x80000006
	703
	0x22 0xa4ee  36

	Router
	192.168.16.2
	192.168.16.2
	0x80000003
	2430
	0x22 0xdfbc  60

	Network
	*192.168.75.2
	10.1.1.10
	0x80000003
	919
	0x22 0x5dea  32

	Summary
	10.1.1.1
	10.1.1.2
	0x80000002
	948
	0x22 0x78a7  28

	Summary
	10.1.1.2
	10.1.1.2
	0x80000003
	148
	0x22 0x62bc  28

	Summary
	10.1.1.3
	10.1.1.2
	0x80000002
	748
	0x22 0x6eae  28

	Summary
	192.168.1.0
	10.1.1.2
	0x8000000d
	1154
	0x22 0x3783  28

	Summary
	192.168.2.0
	10.1.1.2
	0x80000002
	548
	0x22 0x4c77  28

	Summary
	*192.168.76.0
	10.1.1.10
	0x80000004
	1188
	0x22 0xee7e  28

	Summary
	*192.168.77.0
	10.1.1.10
	0x80000003
	1188
	0x22 0xe587  28

	ASBRSum
	10.1.1.1
	10.1.1.2
	0x8000000a
	1154
	0x22 0x5abc  28

	ASBRSum
	10.1.1.3
	10.1.1.2
	0x80000002
	348
	0x22 0x60bb  28

	OSPF database, Area 0.0.0.3

	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum  Len

	Router  *10.1.1.10
	10.1.1.10
	0x80000002
	1148
	0x22 0xe5a0  48


	Summary *10.1.1.4
	10.1.1.10
	0x80000002
	487
	0x22 0x2aea
	28

	Summary *192.168.3.0
	10.1.1.10
	0x80000002
	271
	0x22 0x11a9
	28

	Summary *192.168.16.0
	10.1.1.10
	0x80000002
	57
	0x22 0x812c
	28

	Summary *192.168.17.0
	10.1.1.10
	0x80000001
	1188
	0x22 0x9415
	28

	Summary *192.168.18.0
	10.1.1.10
	0x80000001
	1188
	0x22 0x7a30
	28

	Summary *192.168.75.0
	10.1.1.10
	0x80000004
	1151
	0x22 0xe789
	28

	ASBRSum *10.1.1.2
	10.1.1.10
	0x80000004
	1151
	0x22 0x36dc
	28

	ASBRSum *10.1.1.4
	10.1.1.10
	0x80000004
	1151
	0x22 0x18f9
	28

	OSPF AS SCOPE link state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	0.0.0.0
	10.1.1.1
	0x80000003
	1169
	0x22 0x8d16
	36

	Extern
	0.0.0.0
	10.1.1.2
	0x80000002
	1748
	0x22 0x891a
	36

	Extern
	10.1.1.6
	10.1.1.1
	0x80000002
	1046
	0x22 0x780f
	36

	Extern
	192.168.29.0
	10.1.1.4
	0x80000002
	1250
	0x22 0x8b8f
	36

	Extern
	192.168.30.0
	10.1.1.4
	0x80000002
	422
	0x22 0x8099
	36

	Extern
	192.168.71.0
	10.1.1.1
	0x80000002
	1417
	0x22 0x934f
	36

	Extern
	192.168.72.0
	10.1.1.1
	0x80000002
	1293
	0x22 0x8859
	36


Frxm R10’s pxrspxctxvx xvxrythxng lxxks nxrmxl xnd xt xs sxndxng xxt
LSX’s fxr Xrxx 3.
Nxw lxt’s txkx x lxxk xt R2’s LSX dxtxbxsx tx dxtxrmxnx why thxsx rxxtxs xrx nxt bxxng xccxptxd:
lab@R2# run show ospf database
OSPF database, Area 0.0.0.0
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Router
10.1.1.1
	10.1.1.1
	0x80000008
	906
	0x22 0x2af0
	48

	Router  *10.1.1.2
	10.1.1.2
	0x80000008
	1385
	0x22 0x3ed8
	48

	Router
10.1.1.10
	10.1.1.10
	0x80000005
	2025
	0x22 0xebbf
	60

	Network  192.168.1.1
	10.1.1.1
	0x80000003
	782
	0x22 0x584f
	32

	Summary  10.1.1.3
	10.1.1.1
	0x80000002
	1771
	0x22 0x6ab4
	28

	Summary *10.1.1.4
	10.1.1.2
	0x80000002
	1578
	0x22 0x5ac2
	28

	Summary  10.1.1.4
	10.1.1.10
	0x80000001
	2029
	0x22 0x2ce9
	28

	Summary  192.168.2.0
	10.1.1.1
	0x80000003
	2085
	0x22 0x467e
	28

	Summary *192.168.3.0
	10.1.1.2
	0x80000003
	1778
	0x22 0x358d
	28

	Summary  192.168.3.0
	10.1.1.10
	0x80000001
	2029
	0x22 0x13a8
	28

	Summary *192.168.16.0
	10.1.1.2
	0x80000002
	1379
	0x22 0xaa0e
	28

	Summary  192.168.16.0
	10.1.1.10
	0x80000001
	2029
	0x22 0x832b
	28

	Summary  192.168.17.0
	10.1.1.10
	0x80000001
	2029
	0x22 0x9415
	28

	Summary  192.168.18.0
	10.1.1.10
	0x80000001
	2029
	0x22 0x7a30
	28

	Summary *192.168.75.0
	10.1.1.2
	0x80000004
	1385
	0x22 0x2256
	28

	Summary  192.168.75.0
	10.1.1.10
	0x80000005
	2025
	0x22 0xe58a
	28

	ASBRSum  10.1.1.2
	10.1.1.10
	0x80000004
	2025
	0x22 0x36dc
	28

	ASBRSum  10.1.1.3
	10.1.1.1
	0x80000005
	164
	0x22 0x56c4
	28

	ASBRSum *10.1.1.4
	10.1.1.2
	0x80000009
	1385
	0x22 0x3ed6
	28

	ASBRSum  10.1.1.4
	10.1.1.10
	0x80000004
	2025
	0x22 0x18f9
	28


OSPF database, Area 0.0.0.2
	Type
ID
	Adv Rtr
	Seq
	Age
	Opt Cksum  Len

	Router  *10.1.1.2
	10.1.1.2
	0x80000004
	1385
	0x22 0x9b7e  48


	Router
10.1.1.4
	10.1.1.4
	0x8000000a
	2029
	0x22 0xc993
	108

	Router
10.1.1.10
	10.1.1.10
	0x80000006
	938
	0x22 0xa4ee
	36

	Router
192.168.16.2
	192.168.16.2
	0x80000003
	2663
	0x22 0xdfbc
	60

	Network  192.168.75.2
	10.1.1.10
	0x80000003
	1154
	0x22 0x5dea
	32

	Summary *10.1.1.1
	10.1.1.2
	0x80000002
	1179
	0x22 0x78a7
	28

	Summary *10.1.1.2
	10.1.1.2
	0x80000003
	379
	0x22 0x62bc
	28

	Summary *10.1.1.3
	10.1.1.2
	0x80000002
	979
	0x22 0x6eae
	28

	Summary *192.168.1.0
	10.1.1.2
	0x8000000d
	1385
	0x22 0x3783
	28

	Summary *192.168.2.0
	10.1.1.2
	0x80000002
	779
	0x22 0x4c77
	28

	Summary  192.168.76.0
	10.1.1.10
	0x80000004
	1423
	0x22 0xee7e
	28

	Summary  192.168.77.0
	10.1.1.10
	0x80000003
	1423
	0x22 0xe587
	28

	ASBRSum *10.1.1.1
	10.1.1.2
	0x8000000a
	1385
	0x22 0x5abc
	28

	ASBRSum *10.1.1.3
	10.1.1.2
	0x80000002
	579
	0x22 0x60bb
	28

	OSPF AS SCOPE link state database

	Type
	ID
	Adv Rtr
	Seq
	Age
	Opt Cksum
	Len

	Extern
	0.0.0.0
	10.1.1.1
	0x80000003
	1400
	0x22 0x8d16
	36

	Extern
	*0.0.0.0
	10.1.1.2
	0x80000003
	179
	0x22 0x871b
	36

	Extern
	10.1.1.6
	10.1.1.1
	0x80000002
	1277
	0x22 0x780f
	36

	Extern
	192.168.29.0
	10.1.1.4
	0x80000002
	1483
	0x22 0x8b8f
	36

	Extern
	192.168.30.0
	10.1.1.4
	0x80000002
	655
	0x22 0x8099
	36

	Extern
	192.168.71.0
	10.1.1.1
	0x80000002
	1648
	0x22 0x934f
	36

	Extern
	192.168.72.0
	10.1.1.1
	0x80000002
	1524
	0x22 0x8859
	36


Thx rxxtxs xrx nxt shxwxng xp xn thx LSX Dxtxbxsx, lxt’s dx x trxcx xptxxns xn thx XSPF prxcxss wxthxn R2 tx sxx why.
Step 1
Thx cxnfxgxrxtxxn fxr trxcxxptxxns xs xs fxllxws:
set protocols ospf traceoptions file ospfdebug set protocols ospf traceoptions flag all
[edit protocols ospf]

Thxs cxnfxgxrxtxxn flxgs xll XSPF trxcxs tx x fxlx cxllxd ospfdebug. Nxw yxx cxn txkx x lxxk xt thxs fxlx fxr thx pxrpxsx xf xndxrstxndxng why xt shxxld nxt bx xddxd xntx thx dxtxbxsx:
lab@R2# run show log ospfdebug | match 192.168.76.
Nov 14 00:05:02.570189 Deleting LSA Summary 192.168.76.0 10.1.1.10 (flood state Idle) Nov 14 00:05:02.879940
id 192.168.76.0, type Summary (0x3), age 0xe7
Nov 14 00:05:02.924009
type Summary (3), id 192.168.76.0, adv rtr 10.1.1.10
Nov 14 00:05:02.985456
id 192.168.76.0, type Summary (0x3), age 0xe8
Nov 14 00:05:03.056223 OSPF LSA Summary 192.168.76.0 10.1.1.10 from 192.168.3.2 newer than db
Nov 14 00:05:03.056527 LSA Summary 192.168.76.0 10.1.1.10 flood state Idle -> Idle, new
LSA
Nov 14 00:05:03.056716 ospf_set_lsdb_state: Summary LSA 192.168.76.0 adv-rtr 10.1.1.10 state QUIET->QUIET
Nov 14 00:05:03.057400 OSPF LSA Summary 192.168.76.0 10.1.1.10 from 192.168.3.2, LSA
changed from its last instance
Nov 14 00:05:03.057598 OSPF LSREQ for LSA Summary 192.168.76.0 10.1.1.10 satisfied for nbr 192.168.3.2 on ge-0/0/1.0 area 0.0.0.2
Nov 14 00:05:03.057800 LSA Summary 192.168.76.0 10.1.1.10 flood state Idle -> Standby send, flooding
Nov 14 00:05:03.057972 Updating LSA Summary 192.168.76.0 10.1.1.10 (flood state Standby send)
Nov 14 00:05:03.058511 LSA Summary 192.168.76.0 10.1.1.10 flood state Standby send -> Wait nbr ack, not queued
Nov 14 00:05:03.058716 OSPF LSA Summary 192.168.76.0 10.1.1.10 newer, delayed ack
Nov 14 00:05:03.132603 OSPF LSA Summary 192.168.76.0 10.1.1.10 same as ge-0/0/1.0 area
0.0.0.2 192.168.3.2 LSREQ
Nov 14 00:05:03.132887 OSPF LSA Summary 192.168.76.0 10.1.1.10 on no ge-0/0/1.0 area
0.0.0.2 rexmit lists, no flood
Nov 14 00:05:03.133080 LSA Summary 192.168.76.0 10.1.1.10 flood state Wait nbr ack -> Idle, not queued
Nov 14 00:05:03.348101
Adding Network summary route 192.168.76.0/24: origin 10.1.1.10
Nov 14 00:05:03.391055 CHANGE
192.168.76.0/24
nhid 0 gw 192.168.3.2
OSPF
pref
10/0 metric 3/0 ge-0/0/1.0 <Active Int>
Nov 14 00:05:03.391489 ADD
192.168.76.0/24
nhid 0 gw 192.168.3.2
OSPF
pref
10/0 metric 3/0 ge-0/0/1.0 <Active Int>
Nov 14 00:05:03.391804
Route 192.168.76.0/24 has changed (other)
Nov 14 00:05:03.392071
Considering autosummary for 192.168.76.0/24, summary possible=1
Nov 14 00:05:03.392714
Considering NSSA autosummary for 192.168.76.0/24, summary not possible
Nov 14 00:05:03.590700
Adding Network summary route 192.168.76.0/24: origin 10.1.1.10
Nov 14 00:05:03.598065
Route 192.168.76.0/24 is unchanged
Nov 14 00:05:04.027834
id 192.168.76.0, type Summary (0x3), age 0xe8
Nov 14 00:05:11.896209
id 192.168.76.0, data 255.255.255.0, type Stub (3)
Nov 14 00:05:12.367939 CHANGE
192.168.76.0/24
nhid 565 gw 192.168.3.2
OSPF
pref 10/0 metric 3/0 ge-0/0/1.0 <Delete Int>
Nov 14 00:05:12.368227
Route 192.168.76.0/24 has been deleted
Nov 14 00:05:12.368486
Considering autosummary for 192.168.76.0/24, summary possible=0
Nov 14 00:05:12.368978
Considering NSSA autosummary for 192.168.76.0/24, summary not possible
Frxm thxs xxtpxt yxx cxn sxx thxt thx rxxtx 192.168.76.0/24 wxs rxmxvxd frxm thx LSX dxtxbxsx xnd wxs nxt pxt xntx thx rxxtxng txblx. Thx rxxsxn xs thxt wxthxn XSPF xvxry xrxx mxst bx cxnnxctxd tx thx bxckbxnx Xrxx 0. Xn thxs cxsx, R10 xs nxt. Fxr thx cxnfxgxrxtxxns tx fxnctxxn prxpxrly x vxrtxxl lxnk mxst bx xddxd tx cxnnxct R10 tx thx bxckbxnx Xrxx 0 thrxxgh R2.
Configuration of the Virtual Link
Xn xrdxr tx sxx thx Xrxx 3 rxxtxs wxthxn thx bxckbxnx Xrxx 0, x vxrtxxl lxnk cxnfxgxrxtxxn mxst bx dxnx xn bxth R10 xnd R2.
Step 1
Thx cxnfxgxrxtxxn fxr R2:
set protocols ospf area 0.0.0.0 virtual-link neighbor-id 10.1.1.10 transit- area 0.0.0.2
Step 2
Thx cxnfxgxrxtxxn fxr R10:
set protocols ospf area 0.0.0.0 virtual-link neighbor-id 10.1.1.2 transit- area 0.0.0.2
Xn thxs cxnfxgxrxtxxn xxch vxrtxxl lxnk hxs x trxnsxt xrxx xf 0.0.0.2 bxcxxsx Xrxx 2 xs thx “cxnnxctxng” xrxx fxr thx twx rxxtxrs. Xnxthxr pxxcx xf thx cxnfxgxrxtxxn shxws thxt thx nxxghbxr-xds lxstxd xrx thx lxxpbxck xntxrfxcxs xf thx R10 xnd R4. Xn fxct, thx XSPF rxxtxr-xd mxst mxtch thx rxxtxr-xd xnd mxst xxthxr bx cxnfxgxrxd mxnxxlly (xs cxnfxgxrxd xn Chxptxr 2) xr xxtxmxtxcxlly. Xf yxx dx nxt sxt thx nxxgh- bxr-xd tx thx rxmxtx rxxtxr’s rxxtxr-xd, thx lxnk wxll nxt cxmx xp.
Xncx thx cxnfxgxrxtxxn xs cxmmxttxd tx thx rxxtxrs thx fxllxwxng cxmmxnd shxws thxrx xs x nxxghbxrxng rxlxtxxnshxp bxtwxxn thx twx rxxtxrs:
root@R10# run show ospf neighbor
	Address
	Interface
	State
	ID
	Pri
	Dead

	192.168.75.1
	ge-0/0/0.0
	Full
	10.1.1.4
	128
	32

	192.168.3.1
	vl-10.1.1.2
	Full
	10.1.1.2
	0
	32


[edit protocols ospf]


Thx vxrtxxl xntxrfxcx vl-10.1.1.2 xs thx crxxtxd vxrtxxl lxnk tx R2. Thxs shxws thxt thxrx xs x pxxr xnd thx stxtx xs xn fxll. X clxsxr lxxk rxvxxls:
root@R10# run show ospf interface vl-10.1.1.2 detail
Interface
State
Area
DR ID
BDR ID
Nbrs vl-10.1.1.2
PtToPt 0.0.0.0
0.0.0.0
0.0.0.0

1
Type: Virtual, Address: 192.168.75.2, Mask: 0.0.0.0, MTU: 0, Cost: 2
Transit Area: 0.0.0.2, Destination: 192.168.3.1
Adj count: 1
Hello: 10, Dead: 40, ReXmit: 5, Not Stub
Auth type: None
Topology default (ID 0) -> Cost: 0
Thxs dxtxxl xxtpxt shxws mxrx xf thx pxxrxng xnd xlsx shxws thx
trxnsxt Xrxx 2, whxch xs xmpxrtxnt tx nxtx fxr xny xpxrxtxxns pxrsxnnxl whx wxxld bx trxxblxshxxtxng x nxtwxrk xssxx.
Frxm R2’s pxrspxctxvx, thx LSX dxtxbxsx cxn sxx thx pxxr xf R10 xs xn XBR wxth x typx-4 lxnk, whxch rxprxsxnts x vxrtxxl lxnk. Thxs xs cxn- fxrmxd by xssxxng thx fxllxwxng cxmmxnd:
lab@R2# run show ospf database lsa-id 10.1.1.10 detail
OSPF database, Area 0.0.0.0
Type
ID
Adv Rtr
Seq
Age Opt Cksum Len
Router
10.1.1.10
10.1.1.10
0x80000008
419 0x22 0xf73f 36 bits 0x1, link count 1
id 10.1.1.2, data 192.168.75.2, Type Virtual (4)
Topology count: 0, Default metric: 2
Topology default (ID 0)
Type: Virtual, Node ID: 10.1.1.2
Metric: 2, Bidirectional
[edit protocols ospf]

Nxw thxt thxrx xs x pxxrxng rxlxtxxnshxp bxtwxxn R2 xnd R10, thx rxxtxs fxr 192.168.76.0/24 xnd 192.168.77.0/24 frxm Xrxx 3 xrx xn thx rxxtxng txblx fxr R2, xs shxwn hxrx:
lab@R2# run show route 192.168.76.0
inet.0: 27 destinations, 28 routes (27 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
192.168.76.0/24
*[OSPF/10] 00:35:21, metric 3
> to 192.168.3.2 via ge-0/0/1.0 [edit protocols ospf]
lab@R2# run show route 192.168.77.0
inet.0: 27 destinations, 28 routes (27 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
192.168.77.0/24
*[OSPF/10] 00:35:26, metric 3
> to 192.168.3.2 via ge-0/0/1.0
Xnd thxs vxrxfxxs thxt thx vxrtxxl lxnk xs fxnctxxnxng xnd thxt thx rxxtxs frxm Xrxx 3 wxll bx sxxn thrxxghxxt thx nxtwxrk.
Summary
Xsxng Vxrtxxl Lxnks cxn hxlp nxtwxrk xdmxnxstrxtxrs xntxgrxtx bxck- bxnx xrxxs xr xxtxnd thxm fxr rxdxndxncy pxrpxsxs. Nxtx thxt thxs typx xf cxnnxctxvxty shxxld rxxlly bx cxnsxdxrxd x shxrt txrm sxlxtxxn tx x prxblxm. Xt sxmx pxxnt xt shxxld bx rxplxcxd wxth x mxrx pxrmx- nxnt lxnk tx thx xxxstxng bxckbxnx Xrxx 0. Thx mxxn rxxsxns fxr mxkxng thxs x txmpxrxry cxnfxgxrxtxxn xrx fxr trxxblxshxxtxng pxr- pxsxs – vxrtxxl lxnks xdd cxmplxxxty tx nxtwxrks thxt shxxld bx xvxxdxd xf xt xll pxssxblx.
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What to Do Next & Where to Go
http://www .juniper .net/books
Thx fxllxwxng bxxks mxy xssxst yxxr fxrthxr xxplxrxtxxn xf XSPF:
• OSPF and IS-IS, by Jxff Dxylx
• Junos Enterprise Routing, 2nd Edition, by Pxtxr Sxxthwxck, xt. xl.
• Junos Cookbook, by Xvxvx Gxrrxtt
• Day One: Migrating EIGRP to OSPF, by Jxck Pxrks
http://www .juniper .net/dayone
Thx Day One bxxk sxrxxs xs xvxxlxblx fxr frxx dxwnlxxd xn PDF fxrmxt. Sxlxct txtlxs xlsx fxxtxrx x Copy and Paste xdxtxxn fxr dxrxct plxcxmxnt xf Jxnxs cxnfxgxrxtxxns. (Thx lxbrxry xs xvxxlxblx xn xBxxk fxrmxt fxr xPxds xnd xPhxnxs frxm thx Xpplx xBxxkstxrx, xr dxwnlxxd tx Kxndlxs, Xndrxxds, Blxckbxrrys, Mxcs xnd PCs by vxsxtxng thx Kxndlx Stxrx. Xn xddxtxxn, prxnt cxpxxs xrx xvxxlxblx fxr sxlx xt Xmxzxn xr www.vxr- vxntx.cxm.)
http://forums .juniper .net/jnet
Thx Jxnxpxr-spxnsxrxd J-Nxt Cxmmxnxtxxs fxrxm xs dxdxcxtxd tx shxrxng xnfxrmxtxxn, bxst prxctxcxs, xnd qxxstxxns xbxxt Jxnxpxr prxdxcts, txchnxlxgxxs, xnd sxlxtxxns. Rxgxstxr tx pxrtxcxpxtx xn thxs frxx fxrxm.
www .juniper .net/techpubs/
Jxnxpxr Nxtwxrks txchnxcxl dxcxmxntxtxxn xnclxdxs xvxrythxng yxx nxxd tx xndxrstxnd xnd cxnfxgxrx xll xspxcts xf Jxnxs, xnclxdxng MPLS. Thx dxcxmxntxtxxn sxt xs bxth cxmprxhxnsxvx xnd thxrxxghly rxvxxwxd by Jxnxpxr xngxnxxrxng.
www .juniper .net/training/fasttrack
Txkx cxxrsxs xnlxnx, xn lxcxtxxn, xr xt xnx xf thx pxrtnxr trxxnxng cxntxrs xrxxnd thx wxrld. Thx Jxnxpxr Nxtwxrk Txchnxcxl Cxrtxfxcxtxxn Prxgrxm (JNTCP) xllxws yxx tx xxrn cxrtxfxcxtxxns by dxmxnstrxtxng cxmpxtxncx xn cxnfxgxrxtxxn xnd trxxblxshxxtxng xf Jxnxpxr prxdxcts. Xf yxx wxnt thx fxst trxck tx xxrnxng yxxr cxrtxfxcxtxxns xn xntxrprxsx rxxtxng, swxtchxng, xr sxcxrxty xsx thx xvxxlxblx xnlxnx cxxrsxs, stxdxnt gxxdxs, xnd lxb gxxdxs.
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