


Bession 1 Fot 1

Nelwork Hodels
« 0SL Hoded : »TCP/1P Hodel:
__, Ddla Preperfion <
L¥: Applicalion
L6: Presenlalion Dala. - Applicalion
L5: SesSion
L4 : Transpor® Segment _Trangport
13: Nelivork. Rucker  Ifernet
L2: Dala Link. Frame - Melwork. Access
Le: Ph:,sica!

= Applicalion layer: each applicalion has port number (0-1023) .
HTTP (80), ATTPs (44) , SHTP(25), FTP (90, 21), BAP(179),
PoP3 (110), Telnel , SSH, DHCP (67,68), RIP(520) , DNS(33).

= Transport Lager: each profocal has prolocal number .
HSS( Hoximum Sequance Size ): 1460 byfe .
= Maximum Ddla. Parl Size

TCP (Prtocat no. 6) HOP{Prélacalno. 1) |
. SMTP , Telnet RIP, DHCP Y
&P HTTP, HTTPs SNNP, TFTP - "%,
7
‘554 address Size(20byle) % 4 address Size {8 byle)

DNS
* SegmenTnI{on .
» Addressirg" Session number (1024: 85535) ™ .

% CRC



=> Tnlernel Lager : end 1o end Coriol .

IPv4 (Prolocat no.4) 1Pv6 (Prcfocad rio. 41)
ICHP (Protocad no. 1) , OSPF (Pratocal no.89) , ELGRP (Pralocal no. 88)
HTU (HMaximum TransPer unit) = 1500 byle .

= Maximum Packet Size
Address Codlains: Source IP, desTinafion IP and protocel number
Address 8ize = 20 byle (Can be exfend to G0 byle To inCrease

Prame size To 64 bgle ..)

= Network Access layer: Cable ond cord . In LAN “eHernet, wiFi®.
In WAN“X.25, FR, ATH, PPP, HDLC, PPPOA, PPPOE, wiMAY",
Address Conlains : Source HAC , desTinafion MAC .
Address Size: 14 byle — Tad size: 4 bye .
Haximum Frame Size =158 byfe .

toger ¥: 3H+T Dda belween users .
lager 3: 2HsT  Mcket  belween nefivorks (end fo end).
lager 2: H4T  Frame Inside neliorks (hop to hop) .

Reformance

Ideal time 64 bit between
each Frame ...

Mini mum ma.ximum
Frame size Pame Size



Seasion 4Part2
Gonfer Tocess

IP. 2222 5 . . Aaes L =" _le. 1
HAC : D

HAC: A
18byle be s0bde

uln Dala
. ﬁr’
SICHAC: A SICIPs LAY

dstAfc:B | 4atip. 2.2.2.2

T ogad |

y—

RQession 1 Fut3

Radfed Profacol : It is profocol #at Carries user ddfa TrafPic Pom
end 1o end . ex. 1Pva, IPvs , TCP ,UDP

Gouling Prato col : I is exchan

\ge of inPormolion belween roufers , So as
each roder tell ofRers about néfivorks it Can reach To build

vouing table . ex: RIPvz , EIGRP, OSPF, BGP



Session { Fart 4
Rouling Procedure

I.Check. #Rat #e 103 Supporls 4 vequiredl vouling protocols .
(ConPig) X roufer Frlocal
(conPig-rouler) 3¢
oR )F(S)w?o version
2 Show Plash

.hin

2. Actvite Rouer Processor .
IPv4: active by default ... (Conflg)¥ip rouling
IPve : disable. by defoult .. (Config) X ipve “unicast-rodling

3.Run Rodling Prélocal on vouler ierfaces .
(ConPig) X vouler Ttocal =0 Credle. rodling
(ConPg-mouter) ) nefwork. iecfidferdace

oR... < Actvale ruu??gj
(Config) X inferface ___
(ConPig-router) g ip Prcfocal



Session 2 Fart 4
r)?nuférg Procedure

£.ChecK. 10S.
2. Enable outer Processor.
3.5n Roufing Prifocol .

-Creofe vouling Trocess .

_ Aclivale m?«n& Process on inferface .
4.Exchange of updales .

Sendl / receive

5. Form oufing Table. % Show ip voute

Ptocal | Hetwork (Refix) ’ Hosk (PePix-fengtR )| Distorce | veclor
Connecled C inferface
Sofic g 4

RIP Q PoP next
OSPF 0 hop
EIGRP D
sis L
IGR 1 \,}
Adminislralive ) ]
istance Tric
Comnect = O Hop
‘inkrface | Pt nexthep® Stalic = 0, 1 W
“hop”  RIP - 190 elouy
Bw*  0SPF = {{0 ) e|iabz@
inferna, extemal, Summary 8ORUIE IGRF - 80, 170, a0 (Congestian)
“Cast*  isis - 145 4 NTU

external , infeynal BGP - 20,200 «

ARP Table TPePrafhe P:F ARC_
X 8how arp



Session 2 Rrt 2
(!?oufirg Table Search

1. Longest bit maleh (lorges\‘ Prefix Lengit’) .
2. LeasT admin. disTonce .
3. Least Hefric .
det ip
LLL3

O LIS [30 s, [uo/uo)

R 1LLo /28 S, {120 /5]

o] 1LL0 [26 s, {110 {50} )

D 1000 /8 S [90)24000000 —rogo -

st o0o0o00)o 9 [o/0] e

N ot vesort ™ 255.255.955.255

1P equat , badsharing (fadBalancing)...4pafRs by defaulf, max 46or more.
by CD?\P:BHYRTO’L.

- (Conig-vouler) 3K moximum- patks _He.

Session 2 Thrl 3
()?uuﬁig Generalong

1.Process idiing :
normol vouling = 8iw Seorch = Sequential Search .

Porward Housands of PPS Oty Tible s

—
—

% Show ip roule

>



2 Fast Saifching :
Youle caching = 1pufe once § Swifch many.
Forward tens of Housands PPS.

Rouling Tabte
@, Route cache

3% Show ip Cache!

3.CEF Sw:fchivzs .
Cisco Express Forwarding _, Poinfer Search .
Poroard miflions of PFS .

Rouling Table AR Toble
L—q ) oufing Toble

CEF Rlw search.
Called FIB

Rmuard:na InPo Base
CEF Table “adjacency fable®
ndex | néluwork fmaskK | veclor | HAC

Hash.
Cole

Lonel
Kshow 1p CeP

Session 2 Part 4
iaufing classiPicalion

Slalic Rouling : Bulding roufing taldle manually . T ody one patfe exisla
to dst (Wcl?d'mork. 193\«\&% . J



Dynamic. rouling : Build ’”“1‘39 Table mromaI.'coI\Iﬁ using 9o, 1 nefiwork.
is Complex [ many patRs exist .

IGP | eGP
Inlerior  / Exferior
Gaoleway | Gatew
Rolocal/ Protacal
Inside.  Belween
AS As
ex: ex:
RIP RIP:  EGP, BGP
IsIS , OSPF
1GRP, EIGRP

ClassPall fClassless

Metocals
Doesrt  Understund
Send Bubnéling
mask in
Updales
ex: - ex
RIPy  M1P,, isis
IGRP,  0SPFEIGRP
EGP BGP

Dislance VecTor : exchange
YWI'B fable. witkout mask
ex: RIP; , IGRP

Aduanced Distance. vector:
exchange wuling Table.
wilk ie”k 5? multicast
ex:RIP2 , EIGRP

2k sTole « exdwgz LSA
Wit masK using multicast
ex: 0SPF , ISIS

Tl vector ; excha

roufing table witk rich
attribdes. ex:BGP, EGP



Session 3Rt
Slalic f)?ouT-'rB
1P only one palf exists to dst.
Advanta&e: Save resources (CPuU, memory and BW).
‘D‘-sadmfa(,e‘ Admin over head .

1.00.0/24 I 100.0.8/30 to,oo.llsol 1500024

nelwork fmask  veclor  dlistance. néloork fmask  veclor dlistance
C looo/e4 e o© C 15000/24 80
S 1Booofy 5, O S looof24 S o

Ha(ConPig) X ip youfe 15000 255.255 9550 S,
Branch (Config) X ip mule 11000 255.255.255.0 R,

= (Cofg) X ip mule  nefiuork mask  veckr [distance]
inferBice ndme. > 1P of next hop
debult distance = 0 debaudt distance = {

Example 4 : Primary /Backup Paifs .

JLooof24 @iﬂﬁﬂ

15.00.0/24

Aconfig) 3 ip roule 15.00.0 255.285.255.0 8, Feimagy Btk
A(coPg) X ip roule. 15000 2552559550 8, o Backyp Pt/ Ploaling

Exomple 2: Egual lmdslnrig /LoadBalance .

Alconig) % ip roufe 150.0.0 255.255.2550 S,
Alconfig) % ip Yoife 15000 2552552550 S,



Example 3 : Unequal Loadshoring / LoodlBalancing .

A{conP o)k ip odfe 15000 255.255.255.192 B,  (0-63) Longes! gpeed

A(Config) % ip roufe. 15000 255.255.255.0 S, (o-2%9)
Session 3 Tart 2
Defaylt Roule
1.Defbult slolic Rodle :
@ 192.168.1.0/24
172.06.1.0 24

HA.(Config) % ip e M2168.10 2552552550 B, @ @ 192.1682.0/24
HQ(ConPig) ¥ ip roufe 19246820 255.255.2550 S,

Ha(ConPg) K ip roufe 19216830 2559552550 S, Transit 192.168.3.0/24

router
Br3 (Config) K ip oule 0000 cooo By Slub routers
Br2 (ConPig) X ip Todle 0000 0000 B, f&a&my of last resort
Bri(Confg) X ip Yode o000 0000 8, #e worst bit malch.

nelnk fwask  vechr ghstince
8" oooolo 8, o

2. Default Dynamic Roule. -
BGP B RIPR* OSFF O* isis *
=5 (ConPg-roufer) 3 dlefoult-informalion.  origirials. All rofing Rafocad on_HE.
EIGRP D* except
= (Confy-routir) p ip default-ndfwer.  0.0.0.0 EIGRP

8ession3 Part 3
Qo«fg Infoymalion Frolocal

1000130 15.0.0.0(24

Wocel2d
. looo.z!so.

Cc noeoof24 e o C 1500.0 /24
¢ tacelf’0 S, a C 1000.2/30

[0
o ©



RIPY2 Confgaralion

(ConPig) % vouler rip send VL and veceve Vigva (defult version)
(config-voufer) 3 version 2 T send & veceive #e some version .
(conﬁg-mukr)af( network. —_ IPof inferface .

™ Classhull Command dlefault WEM Canndt e Change .
Use splithorizon : voule. learnt Prom inferface should never be adverised
pock on interface .

wide Carol Hask (wemy: o = exaclly mafch , {=Den't Care .

(ConPig-rouler) % passive -interface
To stop send update. From idterfice

inferface name

@change :
Periodic llpdafe every 30sec .. keep alive
Invalid Time 180sec = 3updale ... "l‘mgered upddle ... Poisoned reverse.

AlConPig) roulervip

A (ConPig-rouler) % version 2
A(conPig-vouter) 2% nelwork. 11.0.00
A (cma_z].mxér)x relwork.  10.0.0.1

B(CMP-B)X odder vip

B (Confy-rodler) X version 2

B (Config-roufer) 3 nefwork. 1500.0
B (Conbig-roufer) X neluork. 0.0.0.2



Sesgion 4 Tt 4

RIPv2 choraclerislic :-
L1tis gdv%pcw Dislance vecTor . exchange of muﬁg fables
2. Gend updates using malficost  224.009 . Reviodically 30sec

8. Classless proocal. (Suppert FLSH §VISH , Summarizalion
and CIDR)
FLSH (Pixed tmge Subnel’ Hask) «
VLSM (Variable “fengi sulonel Hask).
Summarizabion . ~
— defoult aufo-Summary -
closs & o f24
Class B = /16
class A g, /8
—> by Cnnfgamf.'on (no allﬁ-&wnmag)

— by Con?’guraton (manuall Summoxy) ..
(confg) X inlerfoce 8,

(Conbig-iP)X ip Summagy-qddress vip Sumrer mosk .

192.1681.0
(Corig) X roiler vip 192168).0] 192.1681.0(25)
(Con%-utu)*versian 2 mwﬂ%)y Sunmarg

(Cmeg-mtﬂ'er)ﬂ no mﬁba\mmag

CIDR (supernefijng) :

magor nélderka ¥ cesly
5 no need fa disable aub-summw

(confg-2IX ip Summary-address rip 4.00.0 254.00.0

4000(@) 40.0.0\@
sosall 9 Oy )



‘1.0,’)Tm41 Suppert Awfﬁermcatav\. .
by defaudt by Con‘g'gumf{am clear test
Hashed MDS
5.Use Bellmanbord algoridfom . to calcaldde bedt Pakk .
6.2ymbel in m\ﬂ?g Tle “RV .
F. Heliic s hop . maximum hop 33 15, 16 is o0)
8. Admin Dishnee - lszo_.
3. Suppal” equal Load Sharing -
by default 4 PotRe 8 byCcn‘eiJumt‘an maximum 16

or mare .

RIP ng (next generiliony 3 Every gy e Some RIPva exeepl for,

~used for IPvs .

~ Multicast FF02::9

- Audta- Summary nd available (N/A)Y .

Con egmﬁon i

(Config)% ipvs uni Cost-roiling
} Activite Prmcess

(Corbigh% ipvs rodler vip dsse

(Conbig) 3¢ interface s,

(ConPyg-iR) % ipvs Yip  HSB



3esgio 4 Fart 2

O3PF v2 Characleriglic :-  Open Shorfest Putk Fivst
Open SourCe 4\3ori
open shander

1. Link, Slale Profocal .
« exchang of 13A.
. Form LSD8 (all 13As).
. drow L30B8 (Link. sTate Dala Boce).
-vun Dijrslra_algorifflm (SPF a]gu.bkm) to Coloulate
shorlest THR .
. Bulid mﬂg fable .

2. use multiqost (224.0.0.5,224.0.0.6).
3. Classless Profocal (WIA aulo-summary) .
4.0phional  Authenticalion
5.Use Dijslva algorifhm .

6. Symbol in mufgj table O , OIA , OF, oEl ,ON, ,
oN, , O%

F. Admin Distance = 110 .

R. Melvic is cost = 10%)/BW  feast is {
Helric ConPBurnTion:

(ConPig inferface 8,
(ConPig-FYX ip 0SPF Codt % W

(ConPg-iP) ¥ BandwioR AR

B



(Conﬁj),xk rouler OSPF 1 @

by default loo
(Confy-mufér) X aufo-Cost reference-BandwidiR

unit is millions
Xlo

9. SupperT equal dood sharing -
(Configyx fouler OSPF 4
(Con?3~roufer) ¥ moximum-PaiRs __

16. Support H.‘erarchicaﬂ.olessin‘ @upport mytiple area).



Gession 5 Pt L
03PF Tables

1. OSPF neighbor Table. :
It Confains divectly Commecled neightoors .
¥ Show ip osp"P neighioors

i@oul'er 1D neighbor i IPof neighbor \ Tnterface ‘

9. Link 8fale Dala Base (LSDB):
It Contains oll defaile ahout voulers in #Re nelwork. .
X 3how ip o3spP ddlabase .

3_Mouling Table (8/w) = FIB Table (Hiw)= Porwani:@ Info Base
It Conlains best pafks to Pind end network. .
XBhow ip rodle 03pP
show ip ceP 0spP  “Cisco expres Porward”

OSPF packet Bpes

I- Hello packet:
used for build /mainfain neighoor: Table .

2_ DBD (DadlaBaseDescriplion Tacket DDP):
Used to adverlise Summuzy abod" L3DB .

3_ L8R (Link Sldle equest) :
Used Yo vequest” delails abod missing LSAs.

4_ 18U (Link slafe update):
Defails abodt LSDB (Group of L3AsY.



5-18Ack (Link Slafe Acknow ledgement ) :
ConPrmalion message .

Session 5 Part 2
OSPF Topologies | modes
1. Point 1o Point  mode -
A nelwork. Rat joins a single pair of voulers . InterPaces
Yurming PPP or HDLC or Fhint fo Poiat suby infer Faces
ATH “8 Frame Qel@y. :
defaalt
(Con%-.?)i% encapsulafion IPPP/HDLCY
(conPig-iP)X ip 0pf nelwork. poaint-to- poiat
1.)- Neighbor d.’soovecrj-. Aulo neighoor olismvewcr:, using hello.
42_ Elect DRE BOR: Nb elecfions (no DR)rna BOR) .
1.3 - Hello /dead inferval = 1o/40 2econd.

2. BHA(Brmodcast Hultiple Aceess) :
,bchSalo_gj Frovide Baadcast address™  slar Topalagy

ault on etfernet .
 (ConPg-iPYK. ip 05pP netuwork. bwadcast
L) Neighlor discovery: Auts using hello.
1.2 _Elect DR ¢ BDR . Aufo eleclion

1.3_ Mello/dead idtrval: o | 40 second.



3 NBHA (Non Broadcost Multiple Access):
Technolagy doesn't “provide broadast address
Debaulf "on packet swilching iterface.(FR, 2.5, ATH) .

(conBy-iPYX encapsulalion. i?&fzs| FrameRelay| atr T
(ConPig-iPYK ip 0SpP nélwork. non-Broadcast
3. _ Neighloor discovery : Manual neighbor discavery .
(Confg)X vouler OSPF 1
( ConP:‘g-rouf_ef)&( neighbor _IP
3.9_ Elect DR § BDR -
odter Rat conPigure neighbor Commend £ is DR HRe.
27 BDR .
33 _ Hello [dlead idferval . 30 [120 second .
Session 5 Tt 3

O5PY OperaITan.
@ startup : (ConPig)k Yodlex OSPF Pacen id.
0. Credfe GRodter ID (32 bils) :
ot Manuof :
(ConPig-roufer) X vouler-id —— Tefered wiile it Lke TP

Hhs is only methool on IPvé .



0.2 _ Highest Loopback inferface IP.
(Cm?g)){(infe:ﬁlce Loopbacko

(config-iP)X ip address 255.955.955.955

= Virlual, lggiaﬂ, 8lw, infernal inlerface alwags up. Used
for easy monagemext. Con be Telnet ox Ping on it if vodter
has phyical interface 18 up .

0.3 Highest Physical aclive inferface 1P:
eﬁzfj:rscrinﬁ up

= when we need change RID :
Restart Toier
no wuler 0OSPF
(Config-voufer) & Clear 1p 0SpP process



Sesszion. & Rt 4

OSPF Opercfion.
Can rever be 0
@SWsTup: (Config )X rouler OSPF  Bocess id 4, 1-65535
%ﬂi moleh
belween rulers
0- Credle Toufer ID (325%):
ol . Marual :
(ConPiq-rouler) 3% Youler-id
His is only mefiod on IPvs...
02~ WahesT Loopback. inferfhce IP:
(ConPB))]{( inferface.  foopback 0
(Ooﬂpgj-i?)xip address ___ 955.255.255.255
0.3- WNidhest Phyzical adtive idlecPace TP.
a eg‘r—br?ef “gerial Mup

«x Can't Create OSPF without Roufer 1D x

1. Neignbor discovery (hello proloca?) :
1\ _Sf)oum SToIEJ-.
o exchmge yel

1.2_ Inifial glale «
He £ discovery hello is sedl bul wailipg reply .

1P header 20bgte
SRCIP Type Lzbdlo | G\Adk |Aea |Frodly
DSTIP 224.00.5 64bye | 1D\ 7] 1l |eloflead
key | tgpe] inferval

DR
B
0Ds

Profocal 83 ,TTLL



/eighbor ID  Lengik of hello clepend on it Helio
J Bt (no.c it depe:\d on o of neighbars) | Fcker

=> ConolTions of OSPF voulers fo be reighbors :
0 Same subnel .

® same AufRenlicalion meRod

c&]rlléx? (ConPg.i®) X ip OSPF autftenticalion .

Hashed HD5 (ConBy. )X ip 0SPF outRerli calion message-digest.
®3ame AutRenticolion key

null

clear Text (Corflg if)X ip 08PF autkerlicafion-Key _Tassuiomd

Hashed (Covﬁg_;P)a:sﬁSan&ufenﬁcﬁcm message-cligest” Key

@ Same Area 1D .
© Same  Arec. Type
bydefult

©® Same hello inferval (QonPy- i) ip OSPF hello inferval _tose
@ Same dend fervol (ConRq¥)xip OSPF dend-inferval __sesec
13- Two woy Stafe :

Hello i received back § Confaing _me_ in #eir

neighibor st

X Bhow ip 0SPF reighbor
X debug ip 0SPF ad,




RQession 6 Rt 2

2. DR & BDR Eleclion { Designoled Roufer, Backup) :
welCome new Comers and focal poidt of Comm @ c}mae.
DR & BDR multicosT 224.0.0.6

@ Roier Hat Arsl bodls 0SPF wilk enough Time (dead Time).

© Rouler having highest pariorly per ileface (by defadt=1).
0 Can never be DRor BDR ...

(Conby-if) %ip OSPF priorly .9:285
ORoder has highest RID .

305%ulers disCovery:
3. . Ex8lart glafe :
.Choosarﬁ masfer | Slave .
. masteris #2 highest RID .~
. Rouder-#at will sTor exchange PiesT .
3.9 _ Exchange_Slafe :
. Sendge 4Re Dalo. Base Descriplion (L5Aid , Seq#,checkswu‘)
33_ Loading Slale:

. Requiasting defails Prom gpecibic LSDB erlvies (L8R).
. Here are off details aboul LSA you requested (LSU) .
34_ full slafe :

. All roufers hog a Common L3DB .



new Infiad aide offer
Doider hello To 224.0.0.5 walmg reply . G305
Twe way Slake
veply on unicast IP  from off neighbor
dove DR EBDR
Slave Exslart alde Hasler
Lwill exchange Pist, because Lhave higher RID
Exchange Shafe
< here is "DBD (Didta Base Discrighion)
L8R id Seque Checksum
X, x.K.% ox. B0ooocof ox 2ICE
Hexa  fPust 1SA Hexa.
Loading Slale. —
L8R (link slate. Mmrﬂf)
ineed LSAs wilk id ...
LSU(fiak Slafe updafe) 5
here are defails about LSR gou requested
Ack.
Full st
Delailg P/mask. , Cost , Link Type , wdler fype , L3A type

192.168.11/2F , Cosfelo , Sfub _, Reder connect to PCs
Roint to Rint —, PPP| HDLC
Tansit . NBHA , BHA



Session ¥ Part{
OSPF Operalion

@slartup -
0. Create RID (32-bit).
1. Meighbor discavery (hello profocal):

Faghm D ‘ Neighoor 1P | Terfage \ smj

ZShow ip ospf neighbor ¥ debug ip ospf adj
Mop in ntiadeldle 0 neighbor Condifions .
slop in ex.charﬁe Fale ,dueto mismaleh n MTW . TP you
ward To #grore ¥ismalch, in MTW ..
(Config-i®) Kip osph rﬂu-smre or edif mitw
(Confs-i?)*s}p miu

2.0R § BOR :  frst 1o boot OSPE
Highest prioril
Highest RID:

3.7%ules disCovery (exchange of LSDB) .
4. Diow LSDBTge
S. Use Dijksha o,J_.gorr)gm (SPF) : To Colewlate bedt pak .

Build 7 QOVIJ able .

@ Cumlersen(:e STea,éﬂ slale

orly Priodic hello

Py

PPP /nmc [ HPLS) efRernet X235 FRR f ATH
mTe\"Pan( Point fo Point)

every 30sec
every 10 sec



@ Ckomse 1

“Roder 1Rat Peels HRe Change @il Porm new LSA § Send ¥ on
224.0.0.6 (DR & BDR).

- Only DR Send new 13A fo oll offer wders .

- Al rodlers yun SPF olgoridim . SPF delay = 5 sec..
Time béween receiving fast change § calculding SPF dgontim...

To avoid Plapping § hanging.

Xshow ip 05pF = SPY caleddats SPF dday
(@“Pﬁ.mdek} HKlimer SPF e &

Session ¥ Fart 2
o0SPY Con?igumﬁcv\

New HEFBOCJ 3
(CorP ) voller OSPF Rocess Id

((bﬂﬂs))l(inTerPoce I
(Conbig-i®)% ip OSPF

old HetRod :

(ConPg)% voufer ospr RacessTd

(CorPig-rouler) X nefwork- iDof néliork.  wid Card Mask qyeg, Gres W
inverted mosk

Rocess Id  qreq. area id

0= exact malch
example : {= Dont care <«
.01 /24 0.2.21/30 10.2.32]30 103.3.1[24

Alconfig) M wufer OSPF 4
AlConPig) X inferface Fao A(conbig)i inferface S0
A(conkig-iP)XK ip ospf 4 arao Alconky-iP)x ip 0spf 1 area 0



B(CenRig) % wiler OSPF 1
B(conbig-oder)#e nélivork 10.2.2.2  0.0.3.0 ara O

Process Id : no. = 1-65535 used to divide. OSPF foder in
sdo voders . Pocess id locally SigniPicant .

example » Tocess id

s

Bocend g

Qession 7 Fort 3
Hultiple Avea 0SPE

Sirﬂe Areg diso.d\lan@e-.

- Need Vepy boig mematy .

2. Need very \\33\\ cPu .

3- Lﬁab@ affect e enfire AS .

Qﬂmmendede
eack 50 moder in one area . divide As i sub 43, called ara.

inffernal voder

(Area Bordes Rouler) I
ASRR
¥%Show ip 0spP border-roder (45 Border Raider) (A3 D
aro id 2-bit. Area 0 1R coiter.



Qession 8 Part 4
OSPF Hdtiple Areos
m

®
_Each voder Xnows delals \ area. 2

about iI's area & Summary -
only abodt offer areas . i

’gpes of 13Rs

@ Tgpe 1 LA (Rouder LEA) :

Itis generafed by each voder describing defails abodl s,
11 is Flooded inside avea only (infra-oreq) . aza i gsts
It conlains :

+ 1.Gdler Type (infernal , ABR , ASBR) .

9. Rofer 1D .  —» 18R d  seqX  LakCousT  Checksum
3. Inferface IP. rader id

« 4. Inferface Hask .
x 5. Inferface Cost.

6. InferPace Type (foopback, Slub, P2P, Tansit) .

0xoonooal 5 OXPEC

X show ip 0spP olalabase [ LSA Name )

Type 2LSA (Network Link LSR):
It s generaled by DR only. itis Plooded inside area only (inro-ovea)



It conlains :
LDR ID.
2. Ligt of fosers 1D .

£5Qd seq¥  LinKCount Checksum
U’r_yp winning 3

of icledice

8 Type 3 LSR (Summary Network LSR) :
It is generaled by ABR, Flooded in AS (afl areas).. (infer-areq) .

It Conlains -

1. Nelwork. Addiress (4 bte) . 4y

2. Nelwork. Hask (4 byte). LSA _, — Tgpe3
3. NeTwork. Cost  (2byle) . Topet—3 @ = LsA

)
192.1681.1/26 192.168.1. 225

5 Type {LSA 192168.1.0
5 Tgpe 21SA
5 Type 3 LSA 192.468.1.65 {28

192.168.1.64
192.458.1.0/ 28, 110

192.168.1.64 /26, tio 192.168.1.129/268
192.188. 1128 / 26,110 192.168.1.128
192.168.1.192 /27 110 ox 192.168.1.22%
192.168.1.224/27 110 192168.1.133 /2%
192.168.1.192 192.168.1.298
0 oulo-summar % 192.168.1.224 /9%

ABR (Config) 4¢ rouler 03pP L
g 192.168.1.0 /24
ABR ‘C":ﬁ o)t amo, L SIS, S
Least cost
192.168.1.0 /24, 110



B Type 5LSA (Exlernal Aetwork LSA) :
1t is generafed by ASBR § Plooded in AS “all nreas® (infer - AS).
1} Contains :
\. Exfernal nelwork address .
2 Exlernal nelwork. mask..
3. Exfernal  nelwork. Cost,
ps2 ABSR pagy
64000/8 _, _+

65.00.0/8 — 9
ABSR(ConPg)¥ todler 05pP 1 Sro0ols — ;
ABSR ((‘onf’g-toufer))l’ summayy-addess !
e $1000/6 =i> ISATpe5

Type 7190 (Exfernal NSSA Melwordk LSR) :
NSSA (ot 20 STub Aren) drop each Tgpe 5LSA, 380 ilis
#e same Type 5 1SR but P ASBR was NSSA.

(©) Type6 ISR : Mot used now ...

(@ Type 4 LSA (ASBR summary LSA) :
It is genemled by ABR and fells abouf ASBR exisl once.
ABR

“ASBR" Tgpe 11SR !
—® ==



RVession 3 Part 1
Types of LSAs
Link glale Dafa Base (LSDB):

~Godler LSA (Type 1 LSA) generaled by any Youler .

- Nelwork. LA (Type 21SA) generaled by DR .

- Summary LSA(Type 3 LSA) generdled by ABR.

- ASBR Summary LSA(Type 4 L3A) generaled by ABR “thae is ASBR’.
- Exfernad LSA(Type 513R) generaled by ASBRR.

- Extemod NSSA L3A(Tgpe 7 L3A) generaled by ASBR.

Roufing Table :
0 _» idra-area
O IR . infer-aren
OE, 5 infer-AS exfernal
ON, _ infer-AS  N3SA
¥

Inlernof Mefrie -
Cost = 10% /Bw

Exlernal AHefric -
Type 21 dePault _ ASBR doesrt add infernal mefric o edlernal mefric.

Type L: ASBR include idfernal mefric o exfernal melric .

’ijes of Aveas

Backbone Area (Transil Area):
15As = Type 42 , Type 34 , Type 5 ... not recommended
for Area for otfer include ASBR.

Zoro Rreas



D Mormal Area (ordlinary Area)
L3As = '\‘S?e 2, Type 34 ,Type 5
area. x offer arens

Bistub Areo :
Areo. HRat doesn’t have ASRR. Filter (’\gpe S 1SA) and used
defoult youfe “O" °c000/f0 on ABR only (Audomdlic).
LSAs = Type 1,2 0", Tipe 34 "0 1A"
(8 Totally Stub Area. :
Avea. wif? no ASBR . Fitter (Type 34,5 18As) and used dePudt
rode Q"' sc00fo on ABR only (Audomalic) .
L3As = Type 1,2 0*

{ConFig-rouler) X avea 3 dlib No-Summary on ABR only
(ConPig-vouler) % Orea 3 elub on offer voders

B wot 80 Sl Area (NSSA): )
Sub 4 ASBR . LSAs = Tgpe 1,2 "0", Type 34 'OIA", Tpe F ..

(CorPig-router) s area x nssa .

B\ Totally NSSA ¢
L3As = Tgpe 4,2°0" Tgpe ¥

Session 8 Part 2

e Tipe ] LenB | RodlingTable
Area 0 § normol area | Type 1,2,34,5 0,014, OF,
Siub Type 1,2,34 0,0 1Ia, O
NESA Type 4234 F 0,018, O*,0N,
Totedly Sfub Type 1,2 o, 0

Totally NSSA Type 42, F 0, 0*,ON,



Virfuak LinK in OSPF :

AlConPig) X voufer OSPF 4
A (ConPyg-router) ¢ qrea 2 Virlual-Link  9IDIg
shodd be rormel area

B(conPig)¥ rouler 0SPF 1
B(conbig-mdler)¥ area 2 vidual-tnk RIDI,

R S amai~
02022 0=0em 020
~— area o

QSPF vers

Qession 9 Part 3

OSPF Por IPve nefioorKs -
_8ame Rodler type (infernal /ABR/ ASBR).
- Same Types of areas .
—Same operdfion (down/inifiad /2way)
—p exlra neighbor Condifion :
. Same nslance. i ( global Process  default=0) -
operafion (exqurT,exc%mnje, Loading and Full state)
-Same LSA Types bul no Type 1,2 LSA same on Type 89 .

(ConPig) X ipve  unicast-youling
(ConPig) ¥ ipve rouler ospf 4
(conPig-itr) ) moufer-id

(Conbg) X inferface SO
(ConPig-if) X ipvs OSPF { avea Q [instance ]




Bession 10 Pt 4
Hanipdafigg maltiple wiling protocals
- ServiCe provider (Transit AS) & serves many Cuslomers .

-Boundary between ASs .
— Hixed Vendor devices .

Redistribalion :

2.2.20
111.0f24 ke

EIGRP ioo OSPF 4

(Config) # vouler OSPF 4
(ConP.s-muTar) ¢ redisiribute eigrp 100

ConRg) X vodfer eigrp> 100
‘3_9 -rodfer) X t‘edlsTnbut'e OSPF {

(Rediglribulion Condifions :
~Redislribulion Can be done between any Two mﬁ?‘&r\j metRod s .

EIGRR, «— 0SPF shlic ~RGP Connecled —, any prolocal
R1p 423 Bap \\\‘Agg@ by Aekoock.
Command .
IGRP.__, EIGRP \15&3
automalic intRe same AS 0SPE

-Redidfrbulion Can ndt work béfween Twe difPernd rouled protocals,
Pue RIP o\y IPx OSPE
Apple talle ETGRP Py RGP



Sessionlo Far¥ 2
Adwin . Dislance «

whie redidhvibulion Re admin disfance rules is e same os He
new protoced vules .

RIP OSPF
Admin distance — > Admin olistance
120 110
RIP EIGRP
Admin disfince —>  Admin distance.
120 170
Helriee
OSPF  (ost: x AnotRe 0SPF Process Cost=x
Any roitng Protocal except BGP OSPF  costs20
BGP

7 OSPF  costs 1

Pny roufing Prolocal. —— ISIS Cost:o0

.Anﬂ rouling Prolocak RIP EIGRP, 1GRP
Dislance Veclor , Advanced

we hove to con?ﬁure seed Distance. veclor

mdric. iniTial manual mélric. mefic = ob

Session 10 Part 3
Goedistribdlion  Configuralion :

(Con®Pig)¥ roufer Peotocal 4
(Conig-rouer) Y Tedistribte. Fidbcal 2

ric-Type ?Bpo_—\\'(_\,pe-a [sub&ﬂs] [mu‘b_-map fi'i’_;"""‘_‘)
oEs 4~ OEL Por OSPF only

Only t 1o aflsw Subnéls
3
(".f#u“;n!

[me\’ﬁc Seed melric.
OSPF



exarple 1 RIP
- Yo
(A >cost 12,0EL
— Subanels

(QonPg) X roufer RIP
(Confiq-mafer)x VerSion 2
(Con?s-roufer) ¥ redislribde 0SPF 1 melric 3

(ConPig) X voufer 0SPF 1
(ConPg-router) X redidlribde vip melric 17 melreType
Type-t  Sulonels |

example 2«

BORLH
Bw

Delay (ConRg) ¥ wxifer OSPY 4

'Pe\iabiliJ = slabilily (?).51‘5“5‘) (ConPig-router) X redidinoule. €igrp 0o
tood = uTL (1-255)
HTU =is00 Good bed

e (Conpig)lf vouler eigrp 100
Ce  —

(ConPg-ioufcr))‘ﬁ(mdrsTr\\:\Ke_ 0SPY L
melric locoo loo 255 4 1500

Beasion 40 Tat 4
GRoufe-Filtter
AcL (Access Corfral List) for nélwork. in ding table :
L.Dishibdle-List using Access-lst :

(ConPig) toufer OSPF 1

(conPg-roufe) X redistribule np

(Conbig-roier)X distrbute-ist 64 o BIP Adfivate

(CM“_‘)\& access- list 64 %vmif]dewl nélwork Create
Mlic . oeny any 4 end




Ression i1 Fard L
Corlralling Rouling updales

_Phssive -Tfedhce -
. Iifeface #at wik stop sending updales . It can weceive. updales .

(conPe)X wouler vip 10.3.3.1 |30 i02.2.1/30
(ConPiy-radler)§ Version 2 104.4.1] 30 @ 10.11.1)30
(Contig-moder) X nélwork. 10.0.0.4

10551]30 lo.00.1|30

i'(Oonﬁ_g-mJe.r);‘ﬁ(\ﬁsswe-inteﬁace APt Tquired orly So Should
(ConPig-roider) Yono passive-interface S0 run RIPva
OR

(ConPig-rodder) X passie-iferface. 51
(Coni?g-mﬂer\ X possive-idledace. 52

( ConPig-roifer ) Y passie -idlerface S3
(Conpg—mfer) S passive-intesface B4
(ConPiy-vodder) ¥ passive -inferface. S5

RIP_,.ClossPull Command with default wildl cardmask. “Can never be
Changed ™ ... Closs A 0.255.265.255

EI1GRP _, classPull [Classless command .
OSPY _,. Classless Command “must choose  ewild carol mask.” .

> Rissive feface on RIP : reufer Slop sending updde b con

receive updales .
= Passive iferface on afl ofher prifacals . Slop profocal

(Slop reighloor Rbip).

(equired all inferfaces OSPF exeepl S

(conPg)3% voufee OSPF 1
(Corg-rodfer) X nélunek_ 10.00.) 0.255.255.255 area O



(ConPg-voidec)# possive-idferfice S0
session 1| Rt 2 Adaork fask
- Chonging Admin Dislance:  (coby-#)K ip Summary-address e &Z/ 1}11“

BLP: Rofocal Admia Dislince =
(Config) ¥ odler bgp ASH TePesence (defout)
(ConBy-rouler) ¥ distance. bop
ifernal _exernal RIP 120
1318 4s
EIGRP: 0SPF {10
(ConPig) K vodler cigrp betBren EIGRT | 90 ifernd , 470 estienat
(Corfig-roder) 3 distance eigrp 5 Summary
dnfernal - edfewnad | BGP 200 infernal ,
20 exernal
O0SPF :
(ConPg) 3 rodder ospF Loeel Pocess
infer-area ____ iilra-gres

(ConPig-voider) ¢ disTance. 0spP  esfernal

Ay Prstocad
(ConPig) X voufer
(ConPig-rodter) Y disTance. —_ [acL#)

example :

Livalay
2.2.2.0f24
323024

(Conkg)¥wuler rip
(Onnf;j-mafer)x( Version 2
(Contig-roder) X redistribite.  0SPF 1 melsic 4
( ConPig-roufer) % disfance 130 64
(Conbig) X access-tist 64 permit 3.33.0



Session 41 Padt 3

.’l?auf'e r-"'d‘
{Dislribufe _list using Access lis? -
Achive Bor updates create.

whde vedistyibulion
(Con?g))}\ ouer Polocal Ou( Tiotocat

A bfer roufiey
(ConPrg-roder) ¥ distribute-list ACL#  J qut inferPace f e fsme
in inferPace pefue voding
exomple 1 « .
10.1.1.0/24 Seiiale —_—
lo.lloh‘l’ SRS . .
EIGRP 100 oder B
’B(Cm%‘g‘))l(aCcess-tsT 64 permi Lo | D lorlo /24 S,
B (Confiq) X vouler eigip loo 1022024 S,
B (Caneij-mﬂ’er)% distribule- 1Y 64 ol S,
r A
example 2:

0. 0lz4

loj.'lﬂ[z’
B(Con?g-ro:&r) % didribdle- List 64 in g,
9 Disfribule bis! using PePix_List «

(ConPig) X ip prePix-bish name [seqﬂﬁ%mn\denﬂ aelwork: |mask
Loy olelaidt (i 26 Hen +5

(Conbig) X vodter Difacal ot Tlocal

(Corbig-rodder) X diibafe-tieh  preliu-bish name { o weace

n Mau

prefix List need Processing moreRan access-ist .



example 1.

9.0.0.0(8 (Cmfcg))lé ip prebix-bist 535 permit
lo.oo.olé s, l10.0.00 /30
100.0.0] 24 __) \4 (Config) Xip prePix-Uist SES permit

0.0.0.0]28 loo.o.o I8
10.0.0.0 /30 (c°nP3) §( couler  Trdecal
ev-))ﬁ( didrlode- st prefix-

in _iaferface
example 2
10000/8 —s (Config)¥K ip prePir-bisy €4 Teemt
looo.ofie loooo/ls le 28 lesthin
10.0.0.0/24 g T 28 9 16 greotelhan
10.00.0/28 7, or equal
0.0.0.0/30
example 3

: (Conbig) % ip prePix-list 64 deny
loo.0.0 6 ( ; a ’ 10.0.0.0 /24
100.0.0 24 — (conf:qy% p prefix-list 64 permid
100.0.0 l?g@ . 0.00.0l0 Le 32 = permTazy
l0.00.0 30

3.Godle.- map:  Reemd | deny  anol  modify Py
. Adlivale mu\e-mqp
(Conby-oder) K reaidtribule. Tefacal [mafric |
[mn&ric-i_:,pg 1\,2}] [Su\:nds] [rbd’a-map Eﬁ.]
“ &

OSPF oy 0SPF oncb

*



.Credfe vode-map -

(conbiq) X voule-map Eﬂ_Tl’em}T]denj}
OQ)(COnPg-mnT:-mﬁp)% malch ip address ACL#
\'(ConPig.mute-map)z‘{( mafcle ip oddress prePix-lst name

(Conig -ouler map) X St mélvic
(Coniy

-route-map) X 5S¢l melriclype | typen | type-2]




Session 12 Tt L
Qnui’c mop ..
1t is a sophidlicaledl Rceess Cotral Lsf, Uised Yo permit, deny
and modify .
'Bene?ﬂs of mﬂe-mo.p %
1.0k updales Filter (voufing) .
2. Hodiy ddla Yaffic pak (rodted).
3. Use Yo ConPyuee BGP Policies & dlfyibde.

1.%0dfe-map as roding upddles Filter :
V| Credle vodle-map . ¥ Show rodle-map

(ConPig) X Youle-mop _name TPgmiT 1&;.\3} {Seqw]
/ 4 Ly Slaxt Prom 40 by
Allow discard, defadlt and didn’t
update  upddle count aufomdlic
(Config-roude-map) 3K malch. ip address Aok
A
\(Con?B-rouTe-mp)),X malch ip oddvess prefix-bist name
(Conﬁg-mufg-map)),«/ sef méfric
(ConPig-route-map) Yk Sev meﬁfc#&pee\gp&l‘ Typg-‘zrf
1 no maleh Sliment exist = malch any.
12 Aclvale moute-map

(Config-vouler) 3 redistribute Prtocal [rouh—map M]



example £,

L1 cf24
222024
3330024
RIPv2

QE2, CosY 3000

OE1, Cost so000
osPry
and pesit any witkout
(ConRg)¥ access-list 4 permit 14.1.0 modiPication. ...
(ConPgy¥ access-hst 2 permt 2.2.2.0
(Config) 3 access-tist 3 permit 333.0 (conbig) ¥ ip prefixclist 3 permit

3.330/24

(ConPg) 3% roule-map Tita permit
(ConPg-rode-map) % mateh ip address 1
(Con?.g-muto.-map))}( sel mefric 3000

(ConRg) X wude-map Tifa deny 20
(ConPy-roide-mapy % maleh ip address 2

(ConPg) ¥ rodfe-map Tika permit™ 30

(Config -roule -map) % malch ip address 3 (Conbrg-route-mag) g maleh. ip
(Conbig-mute-map) % Sét mélric Sooo address prefix-list 3
(Conbig-rode-map) X 58 mélric Fype Type-t

(ConPg)¥ route-map> Tiba parmit 4o

(Conf'9) X Youler 0OSPF 4
(Cor¥ig-rodery Y redislvibile rip wde-map Tifa  Sulonils

Q.Qoure'map as polic_g based muT.':j:
21 Crede volle-map

(Cm)?:g) X voule-map nome. ?"K;mﬂ' ldey’f [ﬁaq‘#]

Fermit deny Rilicy (use
Rlicy normad voudfing Thle)



oﬁ(ConPa-rouTc-mop)X mafch ip address ACLH  spurce TP
oCoig-roite-map) ¥ malch. tos Triordy
N(ConPig-voute-map) Jf malch Length _min_ _rmox_ Fackage Lenglh®
(Configroule-map) 3¢ sét inlerface . DST nelwork. exisTs exaclly
in rodling fable .
(ConPig-roule-map) 3¢ Set default iferface DS nelwork doesn't
emcw n vouling fable but
1Rere is o default rode .

(ConPig-voule -map) 3¢ Sef ip nexthop —_ DST nelwork. exisls exaclly
in rodling fable .
(ConPg-route-map) 3 Set ip dePaulf. next-hop — rot exact molth for TST
nelwork.
A Show ip policy

2.2 Aclivale voule-map :
(ConPig-iP) 3% 1p policy roule-map _rame
ext: 6657

15P B is backup -

» Data Souced From 1.1.2.0/24 Should eab infernet M 3P B and
I8P A s backup

»Ddla Sourced Pom ong ofer suonéls  should be dropped .

(confg) % access-List {Permit 1110 0.0.0.255
(ConPig) 3 aCcess-List 2 Reomit 11.2.0  0.0.0.255
(Conbiq) % rode-map  Hassen permil
(CoPig-vode-map) 2 malch. ip address 1
(CorPig-route-map) 5T defult ilerface So Sy
(ConPig) p¢ vode-map Hassen permif 20
(Conbig-roule-map) ¢ malch. ip address 2



(ConPig-mufe-map) % SefpdePault nex-hop 7%7¥7 6667
(Config) 3¢ roufe-map Hassen permit 30
(ConPig-rodte -map) ¢ set default inferfice nullo

(Con?.;q),,\vinTerPace Fao
(ConPg-#) ¢ ip pdicy voue-map Hassen

Heshow roufe-map
#Show ip policy



Session 13
BGP( Border &)Teuxg’l)voto&!)

Ttis EGP (eAlerior gdeway Trofocal) Rl yun béfween voders in
diPPerent Aulonomous Syslem .
Goup of devices Rat is under Singe Technical
adminisfalion ...

Old AS no.(I6bit) = 1-65535
Privafe AS no. = 64512 - 65 535
New AS no.(32bit) = 1-4 294 967 235

when BGP is ndt apprpriale © Use alic
1. IP Single. paff exisls belieen 2 AS.
Q. IPRere are fack of tesources .
cPU¥ Hemoyy > BW
(min. 1800 series) ST, 21054 Hops

3.1 Here are o good understanding for BGP Policies .

When BGPis appropriale ©
I Huttiple pafs belween ASs .
2.IP your AS isa tanst AS .

Servier Tovider 6
o

3.IP dynamic folicies are requives .



SQession 13 Pt 2

BGP Table
1.BGP Ngighbor Table -
1t is Pormed mnuaﬂ(ﬁ
(Conflg) % voiler bgp ASX
(Conbig-router) 3¢ neignbor iR neikbor yemole-as neighbor ASK
AS 1 AS?

A(conPig) Jr vouler bgp 1 «——~ ebyp 13,
A(ConPig-rouler) ¥ neighbor  10.11.2 ol

B(conPg) ¥ roufer bgp 2 +—— eigp —
B(Config-roufer) 3¢ neighbor 10,111 remdle-as L

A¥8how ip bgp Summary IlPon_ghbor ‘ Asx | BW&_‘\
I 1 |

B (Config) ¢ Youler bgp 2 +—— iksp
B (conPig-roufer) 2 neighbor G fomofe-a3" 2

G (ConPig) ¢ rouler bgp 2 «——ibgp
a(cana'g-mr)*neyw_&_ remdle-a3" 2

. ebgp : neighbors should be direclly Connected by default .
. ibgp : neighbors ray nof be direclly Connecfed. .



9. BGP Table (BGP dalabase , BGP topology able ) :
All fearrit voufes 2 Show 1P bgp

[ Aetunek [mosk. | Aftribules |
I 1 -

3‘?&]&9 ﬁble 3
Besf roules , best alfribules
wding fable  _CEF_ FIB (Rrwarding inf> Base = FIB table)
Sesgion 13 Tard 3
BGP Tackela
I.Open msg: (starlup @hello) .

(Config) ¥ rodler bgp ASE.

(ConPy-roufer) 3 neighbor remole-as _AS#
Sre ip unicast A
LsTip unicast 8 RID BGP:
i aar:“J’\’ID =i . Hanu i
iamnAS - __ + Highest™ loopback ip .

- Highest Aclive physical inferface. 1p.
2. Updale msg-
1t Conlains  refwork. /mask , offribades

3 Keep alive msg ( periodic helb) :
Every 6Dsec periodic hello .
Dend time = invalid fme = 180 sec .

4. N6t calion. msq:
mgrj;oﬁfimlfon Froblem
memory ,CPU —»
rotiPicaTion
back of iam ok —
resource 0

#;




BGP charclerisfic :
1.1t egp paR vedor (= aduanced Dv).
wilk defails (afl altribules) .

2. Neighborship is manually configured § oll BGP msq are Serf
unicast fo neighbors .

3. @change send balched updales every 30 sec .

4. Use rich mefic. called dffribites . =
5.Classless procals (FLSH, VLSH, Summarization, CIDR) .

6. Opfionad  AutRedtication .

7. Symbal in mﬂigg fable "B".

8. Admin. dislnce = 20 ebgp , 200 ibgp .

3. Ttis Considered a8 applicalion using port 179 /TCP ...



Session 1 Bt £
BGP Operalon
@ shortup
© Creafe rouler id, -
_ Manuall .
- Highest foopback ip .
- Highest Acive physical inferface ip .

(0 Neighloor Discorery:

JRARY 5L
AOF———O—® (®)

11 Tdle shofe: no exthange yel
A i shill searching for a roife To reach neighbor .
A(ConPig) X mouler bgp X
A (confy-vuier) 47 neighbor 2444 remale-as ehbor ASH

Qpen Mia l
stop
Tep _SYV (Tt no. 179)
(_AQKA! SYV
Aek
1.2 Connect stalle . BGP  3way handshake is done ...
1.3 Open Serl Stdle. Aclive. @uiar
open mig "my ASX , my RID " Shofe et my

1.4 Open ConPirm sfole : §wailiag reply

COpes MY . et 5 s g

15 Esloblishegl Stafe: ruer received open
... appear emply in reighbor Table ...

TPeF neigkbor | S o neghbar | Stale | PFXCd |y fiyes Received
1 l 0. oP neferks
Neighbor Table 2 Show ip byp Summay



@ fbutes Discovery
€xc\r\is;\3e of ypolates.

apclale
nelworkfmask , Atlribudis
ate.

4Pl
Porm BGP Table ... All learal voules FHshow ip bap
=% buld youling fable ,Choose best pafl

Session 14 Part 2
Neighbor "l)psmveg CondiTion
I ConPgure Por neighbor Command| .
) X rodder bgp ASK
Eg-m&v)*ne. —Yemole-as

2. Neighbor Should be veachable in wding Table.

6666

3.Update Source foopback :
A (Config) A voufer bgp PASE tbgp
A(confy-mider) ¢ neighbor FEEF _ vemdle-as ASK_ a5 ASX
A (Confy-rouler) jp reghbor FEEZ___ update-source. _oopbacko

iP you have. mere Hhan one pofl to neighbor, make neighbor Ship befivesn
Loopbacks ...
Al roling prolocals msgs are it TTL <1 “non wafable” except

ib9~p TTL 2225 ...
ebgp neighbor Should be direclly Connecled. by default, TTL = 1...
ibgp neighbor may ot be direclly Connect, TTL = 255 ...



Bcorfig) 3¢ fouler bp 1
B (Config-mdler) X neighloor £6.66  yamole-as ASH
B(conkig-rouler) A neighbor 6668 ypdate-surce _lopbacko

Session 14 Tart 3

4.eBGP Multihop -

A(Conbig) 2y rouler bgp ¢
A (ConPg-rouler) 3% neighbor ¥FEF remcfe-as .2_
A (Config-rouler )¢ neighbor FEEE ypclate-source oopback 0

%2 only acceptable dynamia wdling probal belueen A3 is BGP...

AConPg)ap route. FEFF _ 255.955255.955 Si

A(config) ¢ ip roufle FFEF  255.255255.955 B2

R (ConPig-voule) 2 neighbor FEEE_ elogs-multihop [ 2 ]
recommended to
more secur\;B




Session 14 Tart !
BGP Dpefamm-

B Create Wouder 1D -

- Haruol .

- Highest looplkack ip .

-Highest Aclive physicad Ileface ip .

(@ Neighbor Discover
- neighbor commnnﬂ Tdle ol
(Config -router) X neighloor remole-as

_ feighbor ip Should exist in vouling Table usi prfacal .
G Aclive 'S?GTeJ e
..stop here P Autfenlicalion. not mattked ...

- zlpd;fe mzum logpback..
Con ) A neighbor updale - Source
7 : Esbiblishedl e
A Show p bgp sammary

_eBGP TTL Considerafion (Stack in idle) :
(conPy-rodter) ¢ neighbor ebgp-multihop [ 2:255 )

-Omea.f .A(Afgn"l()af Onﬁ
A(config) X Youler S %
A(&n?j)ma&r)*ne?hia P of B posswordl 032

GonP Ybufef
Cutg)f‘u&r)%ﬂejhbor Dof A_ passuworol _C5@




@ Roules Discouepy
Considerafions :~
- AdverTise Mefworks -

nooofeq 2000.0/ 24
AT
xRedisribule IGP infs BGP: 1ot recommanded
(Config) 3¢ foufer bgp 4 ;
(Cm%-mﬁr)akredish.bde eigip 4 mde-map Iog

x Use Melwork. Command :
(Conﬁs)* rouler bgp 1
(Confiy -router) 3¢ nelwork. 100.0.0 mask. 255.255.955.0
Synchronizalion Tule :
Nelwork. ghould. exist exaclly (netwerk. /masi) in wufing toble ...

-~ Adverlise. Summarized. Nelwork. : e —

(Cong) g rouler bop ¢
(confg-roder) 4 nefivork.

€4.000 mask 255000

+inject bogus sldlic mufe.
(confrg) ¥ ip voule 640.00 252000 nullo

D 6500078 |
D.6F00.0 [8

+ aggregale adldress

(ConPy-rouler) Np aggreqate-address 64000 252.000




(20 Inside Slub AS -

we need reliork. command or aggreﬁai'e address Command fo
adverlise voules inle BGP cworldl

(2.2) Inside Transit AS (Service TFovider) «
-Run 1BGP insidle all transit AS youlers (76 avoid black. holes) .
-BGP split horizon vule: @'bo.umd infernal
Route Learnt Rom ibgp Should never be adverlised back.
another ibgp ...

AS2 (Transit AS)

AS1

B u.\éx.o.olﬁq ‘B 1oo.0fe4

OE, 11.00.0/24

Qonclusion: in Transt AS
Run iBGP . Full mesh_reighbor  n(n-1) I2 .
—»oite Reflectr (disobeq Splthorizon yule).

ASt

—» MP-BRP (MPISVPN) = Tamnels .



Session 15 Tt {
BGP Operalion
- Meighbor DisCovery Considerafion :
[ (ConPig) ¥ rouler bgp"‘?ns_"‘ neighbor
(Config-router) 4 neighbor [pofreidlor o remgle-as ASE

@ (conPig) 3¢ rodler 08pP 2
(&n?ig-mlér)*neghbor ipofmy interface w.Cm greq X

(B)(conPrg) 4 rouler bgp AS¥
(ConPg-mater) 2 neighioor iPof neighbor & 1y ate-Source " bopback name

@ (conPig-roufer) 4 neighbor P neighbar do_ ebgp-mafthop TTL
A¥dow ip byp 'Summag
_Guites Discovery: 'ordunjz of updales -+ nelwork fmask. , affvibales®

) Aclverfise (oates « stub AS
(Config) e rouler byp S

(Conbigrroaten) ¢ neluwork. e ]
8 Synchronizalion Kule :
Jgufes adverlised by BGP Should be feamt by 16P __, stlic
Comecled
(ConPy) 3¢ roufer bgp ASX OSPEAIP, ...

(Conby-rouler) 3¢ no SynchroniZalion

For Tranait AS
Tun iBAP on all Transit AS vouler
# Pall mesh. neighbar ship n(a-1)/2 .
+ voufe-vePlecfor (n-1) ..RR disobey BGP splitharizon rule...
« AP-BGP (MultiProlocal-BGP) ... (APIS VPNs).



(Config) ¢ vouler bgp 2
(ConPig-rouler) A neighbor G remole-as 2

GRR):

(Config) ¢ roufer bap 2

(Conbig-roufer) 3 neighbor B,CDE remole-as 2
(Config-roufer) A neighbor B,C/D,E  rodfe-rePlector -Client

[@ Next hop elf Por ypdates -
(conPg-roder) 3 neighioor PP reidbor  exthop-sdf

ABhow ip bgp = BGPTable.
Seasion 15 Tart 2
Choosing best PaiR
“WLOR OHNT
[ Highest ceight. defoult 0 .. Cisco dliribule
(@ Mighest Locat preference . default 100
B originale. oule. prePeredt over received vode..
@ Shofest AS palk et (Less ASs i best).

B Leost Origin (néwork. Command v redislribufion).



© Leost HeD . 1 heve ot Least
eBGP peighbor is prefered! over iBGP reighbor.
Least RID . :

BGP by defult Ghoose only palk Ry loodlsharing used

ConPigralion. ... ;
( Oon?.'g oufer) 3¢ maximum -paifis

RQession 15. Part 3
BGP Aftribufes

1 AS TR fist

cell ¥nown mandelor '
Know by iBGP, eBGP c\‘j—» inevery updale.

ar Confederalion *
LJ
divide RS inlo Sub ASs® Asg

force inComing TraPPic

11000/24

AS Tidk ust 1100.0/24,(4,3,2,1) naoofd
ASro. is prepended in eBAP Sessions... : ’}“H"}?' :
Frouer BGP Table Alcorbighrode-map A permit

ﬂ(cmPg—rong»mp)%malch ip address 1{

nelork. fmaskc. | AS A(&nﬂg-mute-rnap),ws:f as-pafl® prepend {1 {4

>11.0.0.0 f24 { A(Corbig) d rodder bgp 1 )

1.0.0.0f24 j"'l,3,‘2,i A(Config-router) Ap neighbor F remofe-as 5
A(Cc:gufer)*neghbar F rule-map A

U



2.Local PrePerence.: Porce . outgoing traflic

well Known  disCretionory
In iBGP session only not in_each vouler ___AsS2
L updale 30000/24

N —
Mﬂ;{m e

Q\KILD.O 0/24
30000 J24

polate
dals. 30040 —
up e 24 30.009/14\ >

~

B(canPy) X¢ roule-map_B_permit
B(ConPig-roule-map) A¢malch_ip_address. 30
B (ConPg-rodermap) 3 Sef_local_preferance 5°°  Wighest is thest



S 6 RAL
BGP Aftribules

(Confrg) ¢ Youle-map 89 permt
(Config=voule-map) ¢ malch_ip.address & :
(Conbig-route-map) H¢ set_weight default 0 Bl P

N force Highest is best

oufgoing____ CisCo_aftribufe (never adverfised). locally Significart

lfrannc

(Con?s-roure-mp) 4% Sef focal preference default_100
Highest i3 besf
standardl altributes (adverfised. inside. AS oaly)

(ConPig-rodte-map) 3¢ Set mefric default 0
N Borce _Least is best
incoming adverlised fo ofl ASs (eBGP, (BGP)
- tafic HED (Multi ExiT Discriminalor) -
(Conbigeroute-map) ¢ Set as-pafR prepend . defult no eifins

Least is best

Cafomer g T Service Provider



Q) BGP Table  (A) BGPTable

retwork /mask | MR W [network_ fmask [w# Jw JLP |
200
>2.2.9.0 /24 B a}’ \2.2.2.0/24 | B o |l
2.2.20 /o4 b din 2.2.2.0/24 [ cfo[loo
et weight 50 (on A) (on B) et docaf preference 200
== updale 1.11.0{24, Hed=0,AS e, = ¥
AS1 : s AS2
»

\LuorEy

{ /
k ~
Cuslomer™___

updale. 111024, Hed=S0, [
AS palR Uit 14

3

o Beaui

¥

der
BaP Table . | networkfmask |WH o [LP | Hed |As

>iit0/24 [D o fwo] 0 2
onEarC: 114024 | E |o|leo|S0 [4,4,1
8¢l melric. 50

Ression 16 Rt 2
5. 0rigin Affribule =
It is_well Xnown nnr_»dzjggj.
R __ineach update
noo.ol

’_@ 11000 /24
R;a? O™ o _, neworke Commancl __(is prefered) .

{ _, redistribule wie BGP



/neoofey

b1.000 /24 D o
11.000/24 E 1

7 Next Hop Attribule :
Ttis well Known pianchlary . )
inench updatc
m BGP next hop is not youler by rodler; itis AS by RS
i ia change only in eBGP gessians .
AT e
tLos.0f2Y

in BGP MH is roufer in next AS.
least NH o deast dopback.
B(CnnBB)Xflder bgp_2
B (ConPig-router) ¢ neighbor _interaol Y hop-selP



8. Communily Aftriode:
VRE ( Virtuaf Qodi:\j.&_ﬁvwdxg) i
After changing any BGP Affribufe you Should clear BaP
so_aftribule Con talte effect ...

Afclear ip_bgp 7_'?’_°9'\¢:1!\b_l &
QAIlneﬂkbors -

Qession 16 Pt 3
EIGRP(Enhanced IGRP)

1. Advanceol Distance Vector: -
(Cisco prdocald (Soon will be s!cmdaro{)
> mask.(clossless Rotacal) . IEIE
. multicast (use 224.0.0.l0). o
g autfenlication (oplional).

2.Itis aSimple Prolacal.
Coniguralion ™ Operalion

AS X
bbal

(ConPy-rodder) s nefivork. Lo iddefice [w.c.mm]

3. ConegumIion. (CmP's\x—vouIzr eigrp

4. Sem:r’\\le@ operalion amany difPerent Topolagy -

5 DUAL olgoritn
Choose best paff (Successor)and bockup potR (Peasible successor)



6. Symbol in duling Table.  “D" . “DEX’
infernaf exteynal

F. Admin. distance = 90,170 , 5

8 Hotne - 2560, 5,108, (ot )]

DePault K, =K, =1
K.-values < K, =Ky=Kg =0

Default Melric = 256 { lo® (lo ole!%)}

ToS = Qer:or;\j
(Gonf)g muIer) 2 melric we,shr l of
prefered 6 «—0:F ‘ink
K = 0:255 R K Ky



Session IE Fad
EIGRP Components
EIGRP is aduer 3 prolocal no. 88 fat needs Some offer sluis

fo operdle properly.
- DUAL (DiPPusion Updole_ALgoﬁRm) :
Choose  Successor (best FatR) & Peasible Successor {imackup

Pty ..
~PDH (Rotocal Dependent Moclule):
1tis Slw adaplible, makes. eigrp work wiftk any rodled
protocal ... 18, Appletalk , IPvq , IPve
- ’!?TTD (Refransmission Transport Protocad).
Yke TCP fu eigrp on £3 ..
i S,

Updafe.
i?l’o (Refronsmission Time Ouf)

e

Upto 16 Times

 Sesson fesd = veset neughbtr Slrup

aRT T(3moofR "’W-“O .
Ownd Tﬁmee) 1 Rello

nejgkbm Boilure
16 RYO avr 2hello

infger runber_hased on
inlerface Type e —



EIGRP Tables
1. EIGRP neighoor Table »
OirecB connecleal neighbar
2% Show P eiqrp.neighbor

'IPoPneighbor Inferface SRTTJ ’Rto}
| I

2. EIGRP Topolagy table -
All fegrnl_ mtd'es (me& my neighbars_vouing foble)
A Show ip eigrp Topoloﬂj

3.F8
#8how ip-eigp-Topology all links
3.FS., Non.
3.9 Qou]m ’T‘b\e
A bgst palRs . B eR Senach by s
X Shaw ip foufe . vevy Spesd
4 Show p wule eigrp.
EIGRP Packels
- Rello
- Updatn,

‘.%“,;‘F’f @charge.



_ Session T Bt o Ly =

EIZRP Operalion
@startup. -
, . L
(Config) 4 rouler eigrp Fope

(conBaproder) S nelioodk. PP idedce [em)

I /\fe;ghbo: Dsschegj : e =

o1 0119
. lello . ]

hello
- Neighbor ship_Condilions - S TN | e
1712 Same Subuaet . cena S et il 4
2. Same AS % "Glbal Process® ..
3. Same  X-values. “MTU is tiebreaker”
4. Same. Nelnﬁmﬂn.(%,,k.ej) 3 4
null -~ “Hashed (MDS)

(o) dpviectace SO
(ConPg-iP) deip auitierlicalion mocle_eigp-202 ] Hoshed J
(Con%g-ie),wip auifenticolion Key-chain medo °

(Config). ¢ Key Chain Medo.
(Con i9-Key-Chain) ¢ Key 4 '
(ConPig-Key-Chain) ¢ Ke_x,-sTn%g TML

(Cbnggekg-chnin) »* accept- bFe fime 0:00:00 £120Q 93:5%59 311208
(nPi-keg-chain) JEKey 2 s =
(Config-Key-Chain) & Key-gtiing CiSCO2 =

( Config -Kz_d’:d'ﬂiﬂ) * oceepr-, Life lime 0:00:00 122019 23:58:5% 98-2-2001




: _ Qession IERA3
2.Gules Discovery :

' . 7 loMpPs . ‘
_ upddle  \_

ndlaork fmask , meteic,
, Ack s
— pddfe |
FRCk o s =
EIGRP reserve S0% of Bw max. for updbles (ifexist) ...

upddte [50%
dats ] 50%

(ConPg) 4 inferface. 30
(ConPy-i®) dfip bandwidtf-percerfage eigrp 222

% “defoult 50°
=> Bulidling Topolagy Table .

Choose S ar & Feasible _Successor

Bed TR Backup Patk

deagt-mefricackeve &asibi\j” Conditians

FD(s) > AD(FS)
FD: fensible distance (Pull distance)
melric fom my rodder 1l St néliork. .

AD: adverfised distance (veported distance)
melic beliveen my.neighbar § dist neligork .
(ropohsg T&b\e\ A 20

000[24 FDJAD
via B o [ o] Fs
via C 20 | 10 |Successor

ne Lanla ~

200.00]94




A(CQP:S) #access-list 64 penﬁa‘; 2000.0
A(conPig) ¥ rouler eigrp_222
A (ConPig-roufer) ¢ ofPadl- list 64 S5, 4

CoPPset adder
2000.0 /24 FD
| VvioB s 30| 10 |Fs
via C 5, 94| 14 |8
vwaD S, 45| 2 | FS

Uneqml loadshﬂfmg N
(Conig) 3¢ roufer eigrp 222 -
(ConPig-router) 3 vaviance _'ﬂtj__ dquuH 1"

In muf:f’ lble ;’>me§'|'c lmsf = melric. # variance.

Peasible. Condilion_achieved

Fshow ip prolocals. R



Session 18 Fart L
EIGRP OPeralions 3o
@stwiup A DS

1. Neighbor Discovery. —rn h;li B
20N ot

upddle.  network fmask , n\g!nc

20%ules Discovery. IL_“"_"
S e
_SummariZalion » : gl -
EIGRP by default Suppoil nuTo Summ(g pis wabumt 50
lo.12.0[24 T e AT
:@.,__, S (Coby)demiler
1013024 Ado-Summarg _(CanPig-rouler ¢ no anfo Summgyy
Manuaf Summard -
(Coniy) 3 il _—
(ConPiq-i¥) 3¢ ip Summar -addrtss ei M&l mask: [ distance
ig-iF) ] grp L e
_N1Pve .

(Corbig-i®).5¢ ip-Sumory-address rip nefwork _mask

- 08PY :
@ (Qmes rauder) 5% 8 ry-address nelwork mask

manuad Summary for nelisorks Krown by Type SLSA

e (ConP_g roufer) Y area _ vayge nefivork _mask
. - manuad Summary For neforks Known by Type 313



—_BGP. : .
((ConPig-rouler). 3¢ 0ggregale -addvess _nework mask [ gummayy-ony]
dePault BGP will adverlise details 930-:1&5)

2 exlra oplional affvibules
aggregalor 104> Afomic oggregale

&4,
%,
%&,‘i
Session I8 Part 2.

@CAnverSznce\
_+ no_periodic updale .
. Periodic hello .

-every 5eC y every 60 sec.

. EtRernel | HPLS ! : FR/ATH|x.95

PPR/HDIC if speed < T;
LFR/ATH[ %95 iP speed > T, 1

_RIPva . %iodi; update ,zveé,sosec,. .

—0SPE . Feriodic LSA_every 30min(For LSDB_um.shmz;fV):.ﬁ -
— Command to_cancel if .

_BGR.. 3 periodic upolat.

@C!Mmse .
- IP yodfer disabled eigrp = - Gooolbye
(ConFig)gynovodler eigrp 222 —

LoWn a2l X )



_1P bed pal® filed § #or is TS.

#Re roder will use TS .

_1P bestpatk Ruled § #oreis no FS.

Godfer will goto  Adtive Stde

_Out of Convergence . Send queries to all neighbors § will never
velum to Rssive Stale (Converged) Unless allreplies back ...
Stack_in_aclive , To cancel it

EIGRP 8lib: hub& spokes

on Bri,Br2 aml Brs
(ConPig) 3¢ rouler eigrp 222
(conPig-roufer) sp eigrp slub

2

(conPrg ;mulér) aa'feiérp stub {ConnecTeal f S;tmmw | r;éive Zonly \;hlacj
By defautt

__ Qession 2R3
Private wAN switch@ TEP“\"SS

~Circuit Saslching :
Poirit -to-Point Topolagy
(x) ()
Physical circut
ex. RDLC & PPP

Cisca Standard
1% M%

Address : no address
Quitch Housonds of
Pames pec Second. .

_Picket Swilching:
shir M
Flexide Topo\ns_ﬁ?-?, P-H, H-;S -
ex: X256, FR , ATH ~
45kbps. 45Kbps  40Kbps
Address .

%95n0. , DLCL_, vPL[vel
ghit  flobif 16 bit
D-255 0.1023  0-65535

Swloh Hdusonds of PPS
(Roket Rersecond).



(Rl Sy, (_Labl sy s

Flexible fopo‘o% x __Flexible Topa 0gy -
ex: Mero effemel | ex. MPLS (Multi Frocad fabel
("’5""3 Eiber (100km.,100GBps) Swikk-‘ﬁ)
Adolress ;- MAC (48 kiT) Address : label {20 bit)
fow delay (low Eafeng.) 3 Jow delg
expensive ..
Switch_miltions of ppe . | 8witeh millions of pps. .

- VRN (Virfual_Privale. Networle) -
ex: IPsec +GRE  _, PP "
___DHVPN  _ P-U MM

L S L HPLS
It is_a new Forwarding Technique based on fabefs .
Ao\van‘@e.; Itis a veyy. tow deloy technolagy (use Hlw AlC).
(Conbig-i?) R HPLS 1p_
1110[24 |




RQession 9_Parl ¢

MPLS
Itis arew Porwarding technique baseol on fabels.
hop-ta-hop enol-ta-end MAC address

1P agldvess
ER ATH, 295 1P IPve ) Routed

3 effernet ] IRy, Appletal i
PPP, HOLC Jsuilched Seatocals

Redoaals ; .
~MPLS encapsulafion (32 bit /4 byle) : {ager 25

label Experimenfed bit Battom of | hop Limit
bt | (Gbhic chss) Sbifs | Stack {bif| (TTL) 8k

0415 meserved? 8@0S (Quabty P service) ki s L tabed & avoid loaps

0,,2,3 dala 0= many labels é}
4 video , 5 yoice hop = any
6 1%uling, ¥ Switching device can
understanel
HPLS(R,S).
1, {25 1 Ly L '

EtRernet Mels IPvy mbyﬁ TCP mb,te Data |ere
(HAC) 1R 4obyte| UDP Bbite

HPLY header is imposed befween L, & Ly headers...

HPLS Domain

“labeled Tkt




75 Build_Label Table ;. we need s«_qnqﬂ-@ préfacal (exckm_ge .
_ {abed informakion. belween roufers) ...
TP TRP T&3 Distribulion ’PmToCnJ C|SCO('9)11 1\\)_.
LDP. Jabel Dislribulion Batacal Shndord(ﬂ'sr‘\' 646).

ARP éyg;.. 25 ;Si_x):’linlgiong used HMAC £1P «

Session 14 Fart 2

: __L'DP _openilion

1. Neighbor Discovery :- g ="

“extharge of helo: s, s

(ConPig) 2% ip CeP SRS - T

(Config) 2% inteface 80 oo he 546
— (Conkiy-iR)X¢ mpls ip whello .

deanl Time. = 3hella
27 Show mpls neighbars every 5 sec_hello

2. Labels Discovery :  (Conbig-iB) Hmpls label profocal iLDPITDP\bafﬁ]
exchange of labels By defudt

RudingTable @«JJ Wble  |( (@ddeTable  Gdbuding e

[cirond R [0 110l24 Fa0h] *.Jo 1110fey Faoh] [0 1010024 FeOlo

Rouling !able
0 1110124 Fe0lo




LF T8 (fabel Forward Lah Base)).

PE, ol PE, 1L10J24
Tn fabel [0utlabel [Terface | Infabel [0dt tabet [1rerPace)
6 | Faoly {18 121 [ ron|
P 1LLLG 24 )
In foloe! | 0utlabel | Irfterface |
21 16| FaOlo |

AFshaw mpls Porwardlin

Table

A Show ip 0spP dafabase



Session 20 ’?mf ri
MPLS Applications
@ Fosler Swifchige s

Goufing Table _Lbp Dein.
1110 fod milliana dstip
Label 16 (s of PPS JRER-N

[ 3n Label [ Ouf tabel | Irferface /—~ e
FIB

[ 8 [ x | faoio ; 22
Hiw Search CEEL iIndexrl\eTwork.\ VeCTBTJ
pxack | Lng | R0l |
fens of millions of PPS o Faol’ abel s

@ Hullicast @ou‘m B
Qend multicest dola

oo | Ban

(D52
X Show ip mroute
(-2 v

HOSPF DVHRP (Disfance PN (Prdtocat
Hulti 03PF =B veclor Multicast =~ Independent £>LDP
Type 61L9A vouling Profocal) Hulficast



@ Qos :

lobel | Experimentel
(20b1) | bit (3bif)
_

Q[P Precendence
0-T 04,23 dola
4video 5 voice 6 Rodfing F Swilching

Bession 20 Port 2
TE (’FaP?ic quineevir!s ) :

@ RIVP ~s(Resource Reservalion Prolocal

30%

TR e . "



B HPLS VAN -
Divide SP (Servéce Provider) nelworX. info 3ub nelworks
Called VR (virluol Roing § Forwarding) .

PEL P PE4
10.1.1.0/24

10.2.20 l24

cis
lolLLok4 10.2.2.0]24
HSBc

H3BC
C1B cB CIR CIB 18
vo.l.l.a 724 @ 6 @ .22.0194

HSBC

H3gC HsBC HSBC HsBC
lo.t.Lof24 @ e @ 10.9.2.0{24
N =
Controd 'PloneX
Roaling Prefocal
RIP, 0SPE, E1GRP, BGP@
Mﬂ Table. X
LDP =
Foresard Plane j
FIB 3
LF-IB |
: b



Qession 20 Parl 3

VRF Yidial Roding§ Forwordm? )
Dafa Plane (Porwarding Plane)

Corilrad Plane
.. OSPF 4+ MPBGP. .

Adclress. Farmiy:

_IPvq i3 address Pamii:, (32-bit).
- 1Pve is address Pamib (128-bit) .

~LFIB (using 2 labefs)

. VPNv4 i8 address Pamilj 96-bit) - E‘Q l‘?
(Route Distinguisha)64-bif ~ 32-bt

PE4
l.L10j24
0SPF

N Godg Tabi
CIB Fah]o h.Io1ipIse Foh
[} |U-|»l.0f£“ 01:2,10290)4 9,

G 10.2.20124

C lo.1.1.0/24
Rouling table.
D108 20 e | o Taq ol

lollof24 JD2:1.10.22.004 B,

O -

1IF7
(Conbig)deip vib 18
(ConPig-viF) RD 1:1
(Omﬁ\g-vvf)*’/ roufe-forgel _3:3
(Conbig) 3¢ ip vrP HSBC
(ConBig-vrP)s¢ RD 2:2
(ConPig-vr#) voule Tatgel 4.4
(conbi) ¢ inferface. Fa.olt
(ConPig-iP) 2 ip VrP Porwarding CI18
(ConPig)infer Pace Faole

HP-BGP

PE2
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