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IGP/EGP

e EGP(Exterior Gateway Protocol)

—ASFEEDPYERYICFI BT AFHEEIE ORI
— 151]: BGP

e |GP(Interior Gateway Protocol)

— ASHTRIATAFEEIETONIL
— {51: OSPF/IS-IS/EIGRP/RIP

TARRIVANG R YU DRT—hk INANY
RIP OSPF / IS-IS BGP




AS4

OSPF




3% (Routing Table)

10.0.0.1 IF1 IF2 10.0.0.6
IF1
F2 10.0.0.2 10.0.0.5 IF1 F2
192.168.0.0/24 172.16.0.0/24

R1IDFIR T
EEe *OZM’\‘J?" B RBRILSEELISEINDES
192.168.0.0/24 direct/connected B ZRDOIL—FDNBREBREIER
B EEDENA->TUWVENLDERE LI
10.0.0.0/30 IF1 direct/connected

IW—T42F7OraLhbEETS
10.0.0.4/30 10.0.0.2 Dynamic routing B &R IR FKZEZIERL. HOP-by-HOP
172.16.0.0/24 10.0.0.2 Dynamic routing TN rybheEYEITS



|GP Routing

o BBROIL—T AT
— Connected / Direct: B =i
— Static: HNEEELEIL—Ta2T
« BIMIL—TAT
— TARBV ARG ZEL (RIP)
c B DIL—T42 T T—TILEKHE
« EEARIIZIEERZ XL
— 2D AT—RE (OSPF/1S-I1S)
« BHODAA—T1—RXEEHAE M
s EEMNHOI-GRIZENZEEIZER



5B L DR

 Longest Match
- R
—192.168.0.0/27 > 192.168.0.0/24 >> 0.0.0.0/0
—2001:db8::/64 > 2001:db8::/48 >>::/0

* Protocol ICLBEBLEENRVAHFEH)
_ ﬁCprefixa)i%é(iprOtOCO”%fEJ?—GH%ﬁ

— ex. connected > ospf > bgp




OSPF



OSPF i &

o« YR T—FEY
— ZIL—EADEFDIIDFHZE R
—EELHOI-EZEIZENE(Z @A
¢ SPFAHWWTHRERRZER
— ) ORT—FEEIMLCRE A ROD—ZF1ERL
« RIBEIZEDLETTER
~-I)7EDOFREIZLKSEFER
RO TR




)2 DaARNERNT T4V

— = =
_-———_- _—
— - - -~y
—

o N
[10] [10] o [10]  [10]

— -
~—y — e
e e o e o Em = = = e

B OaRMIFZRELAHY . ARMIESTIE, (T=EIR/RYMNEL S
A->B->D->E Cost =30
E->D->C->A Cost =40



LSA/LSDB

e LSA(Link state Advertisement)
—OSPFTEECAD) VY R T—MMERR
— YU OBERORYET—TIEER
—FHRIZIGC T DD EALTHFET S
—KIL—EDEIZLETD

e LSDB(Link state DataBase)
— B RDIL—ENLEELI-LSAFFE>TH#EET SHDB
— LSDBZFFWWTERIE/NRZRTE




f& = R D BNME

@ FEZE (linkdown)Z &40 ]

[@ FEZ (linkdown)Z & %0

B T
Sy
Py

@YY RT—FD | $
[ %maw@ [10] * [30] [40]

i
oar—siszis | 120 .
SI-EHEEEE o
< [10] [10] [10] [10]

~
~ ______
o — o w— —
—_—_———_—

B )ORT—ERMT DI —INERE B
B EERICEBEFELTESTIEL NS
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O—k/N\S2 X
ECMP(Equal-Cost Multi-Path)

———_——-------~-~
-

e
=
2

p—
=

=0
[

—_’—

--
-_— oy
——-——-————-——--—--————

B REIRXNMERHIEEITIE FST1vIT RS EDIENTES
A->B->E = Cost 30 nexthop B
A->B->D = Cost 30 nexthop B
A->C->D->E =Cost30 nexthopC



OSPF/N4 Ty~ BA T

e Typel: Hello/\Nwhk >[

— neighborMF R . DR/BDREH . £FHEZE THIFE
e Type2: DBD(T —’)'V\—X:.EJ_)/\’T‘JF

_ F—AR—ZOY ) E AT B0 F 1

e Type3: LSR(JUIIRREER)/ Nk
— Link StateZz E K9 5155 IZFIH |

o Typed: LSU(JUIREEEFT)/ Nk ¥
— Link State® 58 #r 5 ZF| FH

o Type5:  LSAck()VIRRERERILE)/ N T Yk

— LSADZ{EMERIZHI B »[




OSPFD7Eh

24 73—(Neighbor) D &L

DR/BDRMDEH ( WETZIHFE )
7oyt (Adjacency) DFEIL

LSDBDIBELFRFTF/NAYV—DIEE

IW—T 420 T—TIL ik



Neighbor&Adjacency

 Neighbor
—OSPF U EICTFET HlEELI-E*
— OSPF Hellozz =Y &L \EEEZHER

* Adjacency

— LSA/) YR T— R BLESBE R
— AdjacencyZfEILL1=[Gl L TLSDBD R HAZE it




Neighbor D #E 3L

Down State Down State
Hello Init State
neighbor=
Hello
2way State neighbor=R1
Hello
2 Stat
neighbor=R2 Wy State



DR/BDR &1&

B DR/BDRIFZFNFENIERIL—EF . I\ I T Vv THRLBIL—FEFEIEND
DR/BDRMEL, Ayl 1K IZIRIERA R HE SN E MR IER R A K EAY
DPYLYHNEKRT 5760, DREV SR REZ RO THEEBFRER OB



Adjacency = Link State D 3 % X i

Network LSA Neighbor=HelloD %Y LY ZE i

DROther _ BDRIdadjacencyZ
HESLL THFMe

M Hello packet|ZPriorityf[EAVE E4. T, HelloTDR/BDR%EH
B Priority A EICIZE & I1ZI1&. RouteriDD KEWVEDMNEHENS
B DR/BDRMF D1t (DROther)&adjacenctyZEHEIL T 5

B DRANetwork LSAZ KT %



AdjacencyDFEIL

DBDIZIEMTUAEEN T
HY.SAIYFThHHE
Adjacency DN FEIL TEAELY
DBD(seqg=x,l,M,Master
Exstart State (seq ) DBDDXRTIT—X
Exstart State LSANYA ZEZEY SN

Seq: - J =Y.
b B DBD(seq=y,|,M,Master) > THLMSAEE S
I:  Initial bit ExchangeState | DBD(seq=y,M,Slave)
M: more bit ExchangeState
MS: master/slave DBD(seq=y+1,M,Master)

Link State Request

Loading State Loading State

Link State Update LSAD KTz —X

Link State Ack FoTLVELSAD
REERLT
Link State Request DB R HAZE1TS

Link State Update

Link State Ack
Full State Full State




LSDBD &

o 1) XT—F(Link State)h 5 LSDBA & Z£

RT-A

RT-B 10
RT-C 30
RT-D

RT-E

N1

N2

10 10
30
10

10

5 [wrc | wro | e | v
10

10 30
10

10
10
10

[10]

N2

[10]

[10]

N1

[10]

30]

[10]



IB/INAV ) —DFEEL
IW—T 420 T7—T IILERL
e« B %R S (root)ELTSPTEER

Destination nexthop Cost
N-1 Link A-B 20
N-2 Link A-B 30

IL—RZEEELIPZRL R IERT-XIZHESGESN TLNAEDELT
LSDBMFZ R S, SPT(E5E/ SRV —)h\ERLE NS,



Flooding

_LS Update.

H SADZE LA HHIHEE (L. LSUpdateZx ALV Tadjacency MEiESN S
B Checksum&EKYUFTLULIOEREZEL, thDBRIELI-AV3—DJ 1 —ANGET S
B SAKTIEE, CENHAETEHICHET HILTEEMTHER



aging timec&refresh

Aging timeld, £ SN TH L D #EEBFE
Max age(=60min) CLSAILIE TN

LSA[E. 30minFEfE TsequenceZx EIF T
Ly asnbdETREINGITS

0SIZ &> TdefaultDrefresh timeHh B4 5
— ERRIZAFTOERD=5HIZ. 9EL TUpdate

30min 30min



Router ID

e 32bit TTOSPF)L—AZuniquel Z5& Al

e Router IDMDEIR

1. Router-idC{EEL=IP7FL X
2. Loopback InterfaceME RKNDIPFT L X
3. L3 LEDHZERDIPFRLAR

RouterlDZZ ELT=U.

[EE TEIRSNHIDH

L9 HELSDBMARIET BN NHHT-8.
Router-IDZERTET DD MELVTL LD



1.

2.

3.

4.

5.

LSADIEZE

Router LSA

FTRTDIL—FDERK
ospflZSMNT 5T RNTDI U DIFER

Network LSA

DR AR, NetworklZTEFENSIL—2D(F TR

Summary LSA(Type 3)

ABR(T7IEFIL—R) N ERK
Area¥} ) Network![& i

Summary LSA(Type 4)

ABRM & Al , ASBR(ASIE SR IL—R)D1EER

AS-External LSA

ASBRAOVE Al . 51 ERFZFRR(ASE R IL—A D R S5 48]) D Network|{F #H
ERRIZIE. statichhoDEAT=-T=Y, AlprotocolM D FE A



3 5RLSA

6. Group-membership LSA

MOSPFFRIZ¥i 5k

7. NSSA-external LSA

NSSA T!) 7 BBIZHi5E

8. External-attributes LSA

9. O
10.0
11.0

BGPMattributesZiE S\ TF=O IZHL R
naque LSA(link-local scope)

paque LSA(area-local scope)

naque LSA(as-wide scope)
Traffic-engineering-lsa,grace-lsa...



T)7



T)7 D=

Area ID: 32bit
INYIR—> =0.0.0.0

B wok—zy7

OSPFLLSY D protocol

0.0.0.0 . SEETTS

WEDI)TZEIFHRE
b BT HIL—4

B IUT7ENETAETSPFETENEREEZT)ZICEE
B ABR(IVYTZERIL—A)IEHIZTZIZELIT)7EOMROS—%45
B EATYTIILT INIR—2T ) PICBET2NELDHD



T)T7DIELE

I\ 7R—> T )7 (Backbone Area)

— FRTOIYTNZDI)TIZHEET S
REET) 7 (Area)

— IN\YIR—2 I )7 ~IL. ABR(Area Border Router) Hh¥M{#14T
AR T I)F(Stub Area)

— S ERIR A Z(THSZELY = default route T A

— ASBRIFEZ & TE7ELY

k—#&1)—X AT 1) 7 (Totally Stubby Area)

— SummaryfF it Z(TE S = default route TR
NSSA(Not so Stubby Area)

— RBT TV FIZASRREZELE TEAHLIITLI=2D

— NSSAR (& Type-7Z&AdvertiseL . Area 0.0.0.0 [EType-5[ZZ #2




/{‘77#—:—?/1')7 TUT7 S
0.0.0.0 . _ HEEONWEL DA S

B IT)7HRDMT A EF xR TALIIHZETHRE
B ABRIEEEHEDMRAS—F5ET S
B S EEETA-0O1228 L EDOABRIZHE



ABR

B ABRIZ/\WIR—2 T 7D summary-LSALMERLALY

B 37 L7=area 0.0.0.0&% 2> =ZEIZI&, MILLI=/\v o R—>
T 7 MoDsummary-LSALMETESNGLNV =8, #EB I HNAL
LI-#ERELGHDTEEE



T70M T 7~
/ RO S — RIS (£
Point-to-Point

Transit
Router LSA sl Summary LSA (Type3)
(Typel)

Virtual

External bit Summary LSA (Type4)

Network LSA
(Type2)

Summary LSA(Type3)

Summary LSA

Summary LSA(Type3
(Type3) y LSA(Type3)

Summary LSA
(Typed)

Summary LSA(Type4)

AS-External LSA

AS-External LSA(Type5
K (Types) j\ (Types) /

INYIIR—2 T ZRET)T




T 7hBI) 70N

-

Summary LSA (Type3)

Point-to-Point
Transit
stub
Virtual

Router LSA
(Typel)

External bit

Summary LSA (Type4)

Network LSA

Summary LSA(Type3)

(Type2)

Summary LSA

(Type3)

N OR—2 T T I
LTULVELDEL L

Summary LSA

(Type4)

AS-External LSA

S-External LSA(Type5) §3 A

(Type5) /

INYIIR—2 T

RETUT



Stub Area

/ Point-to-Point

Transit
stub
Virtual

Router LSA
(Typel)

External bit

Network LSA

(Type2)

Summary LSA

(Type3)

Summary LSA

(Typed)

0.0.0.0/0 (Type3)

AS-External LSA
\ i )\

INYIIR—2 T

~

Summary LSA (Type3)

Summary LSA(Type3)

Summary LSA(Type3)

Totally Stub AreaDiH & .
Summary LSA(Type3) (&N

TypeS5HNHll

ASBRIZBZE T=720

ARITT)F




I)T7HREBEDESL

ASPI - ASHMEES R DIEES AT

RNERJL—k Intra-area LSA typel/type2 DFFE&
Inter-area LSA type3/4DIF &

SERIL—b external typel NEBEREFIRMDFET
external type2 NEFAR D H

2.
3.
4

EkIER

1.

Intra-area(XL!) 7 N#XER)
Inter-area(L!) 7 S F ER)
typel as-external(9} BR#EE& typel)
type2 as-external (9} ERFEEE type2)



I 7D ES Cont.

[1000] [1000]

Area 0.0.0.0

RT-BTI&

Destination nhop cost
*192.168.0.0/24 RT-C 40 intra-area
192.168.0.0/24 RT-A 30 inter-area

[10] | 192.168.0.0/24

B FROEEXREIZKY. costlZBi{%R1E<intra-area routeHMEBFL IS
B IT)T7%ERTHFE, KCEZATERETHABE



T')7 OFIF

o Al)yhk
— bROY—(LSDB)Z /NS TES
—SPFDETEDEZE TIT5 O(I*log(n))

o TAI)yk
— TE . BN EHICGY ., AT FUOREMNEL
— ABRDERETER KL TH . ERAXIZORMNG

FAY YR >> Ay
ROIMOTYTFTEESAEFEZZALGLVANRLUTIL



T!)7DF|A Cont.

¢ JL—EADE

$8E1E

— AEY CPUDOKRB=1E
—)W—TU T ETHAD—T 4T D Ef
—I—TAVTITEZTER/INTA—T R

‘mJEL”

DLk

—BRRENFTMT)7ZITAR M ERLLEL
— I') 78| 0)SPFEFHE]

INYIR—2 T )T T4

LSA(type 1/2)DAHEZD_EDIUTIL



OSPFv3



Protocol &5 & F| FHAddress

e |P Protocol=89%%I| F£
— ospfv3 ¥ [@l Fk(next header = 89)

e MulticastzF|FAL TIEHRZ X HE
— ALLSPFRouters(224.0.0.5/ff02::5)
— ALLDRRouters(224.0.0.6/ff02::6)

— ospfv3TIZ, link-local AddressZ F| FE




OSPFv3 OSPFv2M &L

LSADHY

I E o M

/Io

OSPF headerld7
Flooding Scope M TE &

IPv6 link-Local Address% Fl| FF

\

S— 1S5

- AR TF IS

multiple instance per link

Authentication D3N yS H S Hl bR




LSA/ Ny R DA — vk
(ospfv2, ospfv3)



ospfv2 / ospfv3 header

ospfv2 Header ospfv3 Header

Version Type Packet length

Version Type Packet length
Router ID Router ID

Area ID INER D)

Checksum Instance ID

Checksum AuthType

Authentication

Authentication

M 24 bytes = 16bytes

B RouterID/ArealDI&32bitD FEHEHF
B multiple instance X it (default/d0)

Bl Authentication N4 HI[f& = RFC4552



ospfv2 / ospfv3 LSA header

ospfv2 LSA Header ospfv3 LSA Header

Options LS type LS Type

Link State ID Link State ID

Advertiseing Router Advertiseing Router

LS Sequence Number

LS Sequence Number

LS Checksum

LS Checksum Length

Options field [Z&FELSAO P TESE LSA function code

U: function code hN I TE4LN
ZEDORYFNZDLNT
S1/S0: flooding scope



LSA type

(1 Router LSA \
2 Network LSA
3 Network Summary LSA
4 ASBR Summary LSA

{ AS-external LSA
6 Group Membership LSA /
7 NSSA External LSA
8 External Attributes LSA
9 Opaque LSA(link-local scope)
10 Opaque LSA(area-local scope)

11 Opaque LSA(AS scope scope)

1 Router LSA 0x2001 Area Scope

2 Network LSA 0x2002 Area Scope

3 Inter-Area-Prefix LSA 0x2003 Area Scope

4 Inter-Area-Router LSA 0x2004 Area Scope

5 AS-External LSA 0x4005 AS Scope /
6 Group-Membership LSA 0x2006 Area Scope

7 Type-7 LSA 0x2007 Area Scope

8 Link LSA 0x0008 Link-local Scope
9 Intra-Area-Prefix LSA 0x2009 Area Scope

10 Intra-Area-TE LSA Oxa00a Area Scope



00OOOVEB

Router LSA(0x2001)

#links OOONtxVEB Options

Link ID Type 0] Metric

Link Data Interface ID

# TOS Metric Neighbor interface ID

Neighbor Router ID

TOS Metric

B Type: {point-to-point, transit, reserved, Virtual link}
M interface ID = MIB Il ifindex (TIFZELVMEE L)

Router ID

Neighbor Router ID  Interace IPaddress

MIB Il infindex
DRDIP address Interface IP Address
Network address IP subnet mask

Neighbor Router ID  Interace IP Address



Network LSA(0x2002)

Network mask Options

Attached Router Attached Router

M link state idl&. DRDIP Address = DR®Dinterface ID
B attached Router(&32bitMFEFE 7% T. Router IDAAA S



inter-area-prefix LSA(0x2003)

Network mask 0]

Metric Prefixlength PrefixOptions

TOS Metric

Address Prefix(128bit)

B ospfv2MDtype 3(summary LSA)Idareadt D prefixzi& S (1R EIXEIL)
B ospfv2 TlZ. Link state ID[Znetwork addressh vk
LSAD 1 D Netmask maskD 2y + TprefixZ & S



inter-area-Router LSA(0x2004)

Network mask Options

Metric Metric

TOS Metric Destination Router ID

W ospfv2Dtype 4(summary LSA)IXABSRD R ZE S (R ENEXREL)

B ospfv2MD i & (. Link State IDIZASBRMRouter IDMEYREN .
Netmask mask=0/h% 22y b & 5 (ERE Dexternal#F i (L type5 TIE .S

M ospfv3TlE. ASBRMDRouter IDFE Ty bEN S



AS-external LSA(0x4005)

Network mask 0 EFT Metric
EO000000 Metric Prefixlength PrefixOptions Referenced LS Type
Forwarding Address
Addrees Prefix(128bit)
External Route Tag

TOS Metric

Fowarding Address(optional)

External Route Tag(Optional)

Referenced Link State ID(Optional)

B ospfv2/ospfv3 D HEE EHexternal route(FF SR ER) D IEHRZEE N
B E-bit[X1=type2, O=typel, F-bit = Forwading Prefix, T=External Route Tag



link LSA(Ox0008)
ospfv3 only

Rtr Prioritv Options
Options=24bit( T{8bit DA FCE )
R S S S S ———
| | IDC|R| N| x| E|V6| , _
P S Link local Address(128bit)
V6-bit: clear&t15 &routing calculationhMis R4
E-bit : External bit
X-bit: MOSPFTCH| A

N-bit: NSSATH|F # prefixes
R-bit:  Router bit(active)
DC-bit: Demand circuit bit

Prefixlength PrefixOptions

Address Prefix(128bit)




intra-area-prefix LSA(0x2009)
ospfv3 only

# prefixes Referenced LS Type
Prefix Options=8bit
R S S S S ———
| 111 IPIMCILAINU]
R S S S S ———
NU-bit: No Unicast bit Prefixlength PrefixOptions Metric
LA-bit: Local Address bit
MC-bit: Multicast bit
P-bit: propagate bit(type 7 only)

Referenced Link state ID

Referenced Advertising Router

Address Prefix(128bit)

B S BELS Type, Link State ID, Advertising Routerdtzvk
M Prefix|E Tl



rfc2328
rfc3101
rfc3137
rfc3630
rfc4552
rfc5250
rfc5340
rfc5329
rfc5838

RFC

OSPF Verion 2

The OSPF Not-So-Stubby Area(NSSA) Option

OSPF Stub Router Advertisement.

Traffic Engineering (TE) extensions to OSPF Version 2
Authentication/Confidentiality for OSPFv3

The OSPF opaque Isa Option

ospf for ipv6

Traffic Engineering Extensions to OSPF Version 3
Support of Address Families in OSPFv3



IGP %5
n&ﬁ-l-tﬁﬁﬁ



an_I_O)ﬂ_\’r/I‘

B (X TR E)

— MBIV DALRESNRIALGEIAEEZED

— EHEOBITEIATATEER

— BAR®DOSPFD')Y—RARDOARULEFEHNHZEMNHE(SNMP/debug)
ok

— prefixZOSPFIZEA D LIBF [XLSDBDIE K %E1EL

— ;FS4v a0 A= )LIXYERED =02, HAEREDIEHEROHTHLS
& A%

— NWEREHEARL—LavEo U TILIZRD

— PRI OREERRE D HE

mE

AA

— N+1ERET O+ s iER

- BEFOIEEEZEZ =RV T—IEKE

— tF%2')T4(OSPFAUTH) CE#IBZTS



BGPLIGPD BH{%

e BGPIXprefixZ-{&iix
— BGPIprefix[FEHRENEXT-HOP BT % 1E 5
— NEXT-HOPIER 4 ZfiZiRT DD IZIGP THIGAER
— IGPDYNE - EEHNBGPORIRIZKELEET S

s

10.0.0.0/16 192.168.0.1 BGP —
10.1.0.0/16 192.168.0.2 BGP
192.168.0.1 IF_X IGP <

192.168.0.2 IF_Y IGP <




m 4 =1

ol

[100]

ESESI

=

[10]

[10]

[500] \ [100]
/ i

110]

[500]
[10]

B oO7HRZPDICER, BREGEBE)ZZELR) S —ZRHTHS
B OXRERE =R —DFREED T, ECEZFABTL2DHAVNNZEH oA LHROHTHL

O BAEaA7R LA UINT-FRICE B ARPOPEZER L=</

BIER1 ~FHHAR1~EHAAR2 ~ BEE2>E%E1 ~ a1 ~ B2 ~ B2

ZHFLERATRITEIUING VISR EEENASHE
OEARL© AEHR2RETDEETTE(FaT7ZRILI=<AL

BHAL~BRAAR2<FBAARL ~ A1 ~ BfE2 ~ BEAR?2



ORARERET Cont.

POP Gateway
fPOP~ D HEHEE1TD

Provider Edge Layer
REENRLETLES

Aggregation Layer
IW—EDERZERNE

B POPADERET I EBIEENGZND TREREEZZ AT VAR NERDHDTHEL
O rv—L B —FTIEH—FELMATREAZELZEZ . h—FoEBEEEBIZANS
O WS T4vIMBRNTELNKIICORNEZDITTHZEEFICHKAS
O Y7 %Ydtintra-areafB O EEEZEL THETTHILELH D



*‘yl\lj_gnin-l_ L

[10]

L BT

B ZERFASNGOD, EERZEELTREOERAVE
R2 & RAD ) DIZFT=ICEB A BT T4
R2 & REDEZ 71490 DEER
R1 < RSDLFT1vIDF 573<LY (ECMP)
R3 & RAD) U IIZHFT=ICEB A BT T4
R1 & REDET Ty DF <60



r*YRJ—DKE

10Gx4 WHE 10Gx3 HE =
[EERIX1E TG ESGEEANNE EE R TEH20GEIESBE NN FED .

R3

2E L ERET N+1E% 5t

B /L—3BDEHE) OB THAEEIZIE N+ IERAEZERTHEI 9N INZ 55
2& bR ET: 12GD T T 0ZFSIELT=HIZIK, 40GD) IR ILE
N+13%&t: 12GD ST 9ZESIELF=HIZIE. 306D U T+ 5



TRLYI DT

A7 R IGPANSIN L LT 18 & I L 7=

e Loopback BLOCK(/32, /128) ﬁ’ _gf ‘%E'zfﬁf %2};5%
SR, THLDH 2= EH
Point-to-Point(/30, /126, /127) ERAELTHDONFTOXKE

_ * POPE{U RO T ENKE
R"—37kLR

e EEER—F 7KL X(/30, /2X)

e AS Border(IX, Private Peering)

=r=y=—yi-= s
BAEEIYRT ASHASEIET ZRED AL
e T|YLTH 12257 AvI%EL VT IVIZACL

. Y 2R MEFBESITDAITS

TR IR

e Multihop EDT7RL AT AYY




DR/BDRE%E

« DR/BDRM:EIR
— DR/BDRIEIALTEFIL—REZE IR LAY
— I AVNDEFTERTHI=HIZZEFIE
— ZEIEL=tT A RDDRERI—IZLARLY
— [EE TDR/BDRME/LHT=15FFIELLVE(Z

« DR/BDRDIEE
— “ip opsf priority <0-255>TDRZE1E 4
— “priority 0" CDRZNZET 2 ENVAIHE

I11




ECMP/LAG

L31EF#R(SRC/DST Address)%°L41E$R(SRC/DST Port) >
Z DfthkeylZE > T T4V IMBEASN D (N FIKTE)

B /L—4EIZ2KU EDEEAHDIEESIE. [E

ik

TEEENKETD



ibgp multipath

R1:
*10.0.0.0/16 nexthop R2
10.0.0.0/16 nexthop R3

Best#FER (L. 1 DLAERINGZLND T
BEEIER2CLANZ T 9T (EiFiN 7R

10.0.0.0/16

\ Y,
B BGPRIRZFEHOHE OMNS/N\TURIELMEE [Zibgp multipathZ F| A

B BGPDA XMz T3 3> TnexthopE TMigp costh E—ThHh (L.
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loopbackE T R 1

[20]

l0S & JUNOS
R1 Loopback: 10.0.0.1/32

Cisco

R2 Loopback: 10.0.0.2/32 Juniper

R1-R2:

192.168.0.1/30 — 192.168.0.2/30

-

R1> sh ip route 10.0.0.2
Routing entry for 10.0.0.2/32
Known via “ospf 1”7, distance 110, metric 20, type intra area
Last update from 192.168.0.2 on GigabitEthernet1/1 6d21h
ago
Routing Descriptor Blocks:

Route metric is 20, traffic share count is 1

* 10.0.0.2, from 10.0.0.2, 6d21h ago, via GigabitEthernet1/1

‘\

/

/’

R2> > show route 10.0.0.1
inet.0: 36 destinations, 37 routes (36 active, 0 holddown, 0
hidden)

+ = Active Route, - = Last Active, * = Both

10.0.0.1/32  *[OSPF/10] 6d 21:54:09, metric 21

\ >t0 192.168.0.1 via ge-0/0/1.0

~

/
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loopbackE&E TD R 2

[20]

ospfv2 & ospfv3

R1 Loopback: 2001:db8:10::1/128 Cisco I0S
R2 Loopback: 2001:db8:10::2/128 Juniepr Junos

R1-R2:

2001:db8::1/64 — 2001:db8::2/64

-

R1> show ipv6 route 2001:db8:10::2
Routing entry for 10.0.0.2/32
Known via “ospf 1”, distance 110, metric 20, type intra area
Route count is 1/1, share count 0
Routing paths:
FE80::217:CBFF:FEDA:625, GigabitEthernetl/1
Last updated 00:05:19 ago

‘\

/

/’

R2> > show route 2001:db8::10::1
inet6.0: 24 destinations, 25 routes (24 active, 0 holddown, 0
hidden)

+ = Active Route, - = Last Active, * = Both

2001:db8:10::1/128

*[OSPF3/10] 00:04:28, metric 20
\ > to fe80::20a:41ff:fe43:d080 via ge-0/0/1.0

~

/

ospfv2 & ospfv3 TCostEMHTLESID T
DualstackIRIZE CIXETE



STUB Router Advertisement

 Router LSAMtype stubLAfDCostr LIFH_ET
EDECHLRTHRLAZDDT/INyMEIE
B7ELY
— Cisco: max-metric router-Isa
— Junos: set protocols {ospf|ospfv3} overload
—DUTIWAX RRE . SPFE—E(Z !

s —ERMEEZANTELEBEERFLRID
— Cisco: on-startup
— Junos: timeout

- RIRFE I OFRLULEZERTE




OSPF Hello Timer
e Neighbor[El T3 RERIZFIFE

— Hello interval = 10sec
— Dead timer = 40sec

— A0FPFEFE D S HelloA7ZE D o= Down & i

* HelloAA1YDZER
— RS ERIEIZFESIZITE /A DD S (last resort)
- EBLAVYTELDIVVZEFIRATS
— BFD(Bidirectional Failure Detection)#l| 5

— iBGP hold-timer > IGP Down timer
e BGPMERBSBE, BIRZEFI-7Z U \blackhole)L—FDREAZ




IL—T 42T DUNE

* |GP Convergence =
FRENEFME + {REFE + SPFET S BFR + RIBR BREFE] + FIBEE HrAF ]

BEEfEO7 I70—F
BRERE AREIL AT 4T, P2PR RO — BFDZE{E > TR RN
link-down#& %19 5 FE T B L[ (carrier-delay, upmMBULNEFR R TEID)
{GifBFE/SPrET EREO 7 70—F
EIREER IR A GERANHADTFa—20 T R ERHRER
RETARELGERZEDATEMEHY
(GBS | ZEE 5750 Y micro-loop D2 ZY (KWW RAD—H 5 B
RIB/FIBEFEHO7TO—F
A=Y MRIBDEKIZHESFIBEFFRHD A /NIREIREL
FIBFEBE LI R



Timer Tuning

R1> sh ip ospf

Routing Process "ospf 1" with ID 10.0.0.1

Start time: 00:02:14.428, Time elapsed: 3w0d

Supports only single TOS(TOS0) routes

Supports opaque LSA

Supports Link-local Signaling (LLS)

Supports area transit capability

Supports NSSA (compatible with RFC 3101)

Event-log enabled, Maximum number of events: 1000, Mode:
cyclic

It is an area border router

Router is not originating router-LSAs with maximum metric
Initial SPF schedule delay 5000 msecs

Minimum hold time between two consecutive SPFs 10000 msecs
Maximum wait time between two consecutive SPFs 10000 msecs
Incremental-SPF disabled

Minimum LSA interval 5 secs

Minimum LSA arrival 1000 msecs

10SDdefaultlX R L TRLIEILG LA, FREZEF T HHE &
B LENRLTNIE, EERDINKANTNSIZELIOTEIE



micro-loop
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Dualstack XTIty

° ll‘l_-- Bb

— HE e TEBEDFEEE. IPv6ERIX AL

— F|B'§~E(|PV4/|PV6/MPLS)
 FIBfEE{LARET

¢ IGPEIR
— ospfv2/ospfv3@ multi-process

— IS-IS@single-process
— Support of Address families in ospfv3(RFC5838)

« TERR
—VANEDERIEB RO —ILBRELD T !
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e OSPF Authentication
— (ERETED VU EEFETERWNIDJIEMDSIE S T
THL(DEMN>BH—FT LY
— ospfv3IXISPECTSES

e |nfrastructure ACL
— JL—AT Ol
e SEIN-TOvIMSNDACL
e RPEH{EIDrate-limiti &
— ASTR—% T il 1
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