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RID ef (N haill 58 agin Las Priority ) <isbu s DR 4df aiel yighy e JST Ol s Gk -4
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5 ) 2 e il ghall sale] &5 BDR XS5 DR o eyl oo s & -6

78 e gl 22 ¥ 5 aal 5 DR il el G Al 8 ¢(Dother) = o multi-access Jals < jigl ) 4 BDR XS DR lia) JWai) s
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(Two-way) Als & i )l iy A

OSPF Interfaces
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1- Address & mask
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3- Process|ID

4- RouterID
5- Network Type
6- Cost

.(10 8 /BW) dapall (i ol M aadiid g = WAl interface U cost oS waadl aadind Al Metric ) 58
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11- BDR
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14- Wait Timer
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ip ospf retransmit-) se¥ JMA (e o 5 aadains 5 26 Jsn 5 p2e s 8 Packet Jlo ) dlee oty i o U] cang 3 S5l g8
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bl 436 e b 25 4al i aadiud) (Authentication) g 55 Caas s
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- Cryptographic (Message Digest)
19- Authentication Key
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Interface State Machine
:Full Functional s & 05 of U8 link s Jis
1- Down
link e traffic ol ¥s Gama JsS 5355 sl 2 53 Al s a5

2- Point-to-point
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- Point-to-point network
- Point-to-multipoint network
- Virtual link network

() Gl e ) gl A83le Ll Al lad) 8 1y &5 hello ) dalee b 1oy s JalS JS dee Alla 3 55y Allal) o3

3- Waiting
.DR,BDR a3 ¢l e Gulas
4- DR
DR s (S
5- BDR
BDR s
6- DRother
BDR Y5 DR ¥ ¢
7- Loopback

Transit 055 Y5 LSA Ju
OSPF Neighbor
A e e Ay dlee 48 ML [SA Joll ) e (S5 A Election dalee (e i)

1- Neighbor Discovery
2- Bidirectional communication

Ol G Hello Jals dalee 4 o33

3- DataBase Synchronization
- DBD
- Link state request
- LS update
- LSACK

DBD Jalsi & aSady Master o cus s Slave (o5 Master o s L a5 dlead) 228 o g
4- Full adjacency
b dlee 25 43 5k gl s (K

A Il oS5 cHello Interval=0 diay Lexie 3 5e JS & Network ¢ si gaen 8 hello Jl ) L a5 s Unicast -1
Point-to-multipoint -
NBMA -
Virtual Link -
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Multicast -2
Broadcast -
Point-point -

Neighbor Data Structure
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Hello Interval s JiS1 ()55 ey 55 Pollinterval 0S el du 55 Casu hello glé Down Jlall ks culS Alls i 5 «clSuall

Neighbor Options -10

el (e Hello JLiiu) o3 WlS s jieat o3 9 Router DeadInterval s s ) (30 s 5 Inactivity Timer -11

: show ip ospf neighbor . ek ¥ (neighbor data structure) & sl (azs 2a

4 58 o Master Jlall ziii Sl 5 (ExStart stat,establishes) Alla & () jaadl (s (i i) aay 6 4831 22 Master/slave -1
database synchronization = 2Sxill

Ol Yl b)) &5 (530l DD <uSL (e 4wl 028 5 DD Sequence Number -2

La ) S5 5 next DD 1Y) e aast Al adll (aey (pana (e 4l 238 5 Last Received Database Description Packet -3

a3 o gas Laska g ¢ Y () WSl aay Joas ol (81 ()l ) Ll ) S L SA 48 8 <l Sl 038 Link State Retransmission List -4
.adjacency sl a3 s LSA aSU 2% s Rxmtinterval JS b )

.DB synchronization %l JMA DBD (8 Jtall 4lu jall LSA = 48 (e o e 4 5 Database Summary List -5

router 335 50 ad LSA Lo OS85 Jladl (e aliiuall GUiLy Bae B (e Lelinus 2% [ SA (5 585 438 a5 Link State Request List -6

Neighbor State Machine

s ) i) Jisl s 3 Pollinterval JS Hello Jus ) oy NBMA a8 (S5 o)) uadl Gm Ju s Hello f 2> 53 (=3 Down -1
r Sl il L5 408 e Full (e sl 43e el s e Down
LS Retransmission list -
DB summary list -
LS Request List -

(S JS ) s Al 0 S neighbor el aladial oy Lexie NBMA s d ali 5 Attempt -2

N Al (Sl a5 Hello Jb ) 4alee <o il a3 |nit -3

.election dlee elasi Cagu by sl e Hello Jsas Y i 2Way -4

A 058 g el RID @lley g3l Jlally DBD Jalill 2yl DD sequence numberaail Master/Slave Juia) &b e s Exstart -5
.Master
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.LSRequest Jixud ol s DBD Jalii dulee o5 Lead g Exchange -6
.Exchange . Leaad St Al ol juadl ) LSR Jue) Ailee o35 Leid s Loading -7
.Network LSA . <lXX s Router LSA & sl Hsels Sads Full 4dee a5 Full -8

Building an Adjacency

hello 41 & jisel b il )53 Jlsa 38e. agiar 00555 Ll (point-to-point, point-to-multipoint and virtual link) it & o) )
058 O OS850 50 O pa ol Ol adl JS el s A83le agin xuai BDR 5 DR (4 (broadcast and NBMA)ISsE 3 Laiy cagins 4l yall
.DRothers o ) s A83e ellia

-:(OSPF packets) ¢ g5l 43306 aladinly l sall Clddle oLy dilee a3

originating router’s (& LSA JSI (adli Caia s Jany s ) sall Clidle oLy dlee 8 dala daaal 41 ytiay s DBD packets (type 2) -1
DAl (A LSA @ilS 1)) L (e 4818 Glalaa ) A3LaYU headers oo soke i LSA JalS) Sluuadi lia 5 (ol bk link-state database
D elld Lo Ja iy A3 aa g5 Yl da
.Ju DD packet Jsb s 13 e Jy 3 < Jsf o 1-bit -
Al ) 2% o s DD packet <ia JI3Y 43 e Ju More bit sl M-bit -
router ID e ¢l 5 g aaka s Master o o3& DD packet of e Ju ¢dlls Master/Slave sl MS-bit -
A LSA 02 Jraliil) (e 3y 30 elae (i illa e o jle 45 LSR packet (type 3) -2
:0oalE a5 (LSU JS) deaiie JS80 ACK Jls ) s ¢l Jus yall allall dai] e 3 )le & 5 LSU packet (type 4) -3
Jafiall ST L SA header e s siss LS ACK ¢ o e 98 35 Explicit Acknowledgment -
.LSA &8 e s sisy Update packet oe 3ke s 35 Implicit Acknowledgment -

DD packet J slave Juiv Ladizd ¢ 5l <5 0 0 i gl (péi d 3aal 5 DD packet b Judin) Gecad S 4kl jall g oSail) 20 58 Master 252
Osac & St 1 Jii ol Master o) s 38 ACK 5| 2SS sequence number (sit DD packet dw_» Slave I (& Master I ¢
.packet 3 (re Aa Jlu ) ey <o 50 A8 Rxmtinerval = 823all 3 ydl)

AN ity 08 s 3a sequence number — DD packet Jidi) salve of Ala
0] (e Baal g J) JEY) 24 database synchronization JWiS) dddae aay

Loading As ) Jiiy yi5 0 (8 LSR & entries an dllia (&3l 4 -1
Full s ) dasy i)l (8 4e )8 | SR <l Alls 8 -2

S Ak S lasleall JS 0l 5340 M) e L;Al C_u.a\ A_SB Cigii) 28 44l 3all dalee ) Master and Slave < (s
.M-bit=0 4 (555 DD packet Jséis 5433 LSDB J«<I DD packets JS Ju s e s 2y Master I dailly

Jup o) e Slave O e M-bit=0 48 (558 Lead Ack DD packet Jw s M-bit=0 4# (5% DD packet duiu ladie s y23 Slave J) Wl

ALl RT2 el (M) JSAll 5 e 415) DD packet JS o= ACK
| - | i o ’ ‘
. N . . .
DOWN HELLO (DR = 0.0.0.0, Neighbors Seen = 0) - DOWN . )‘“y\ d)‘A (O] @‘L"“‘““}
HELLO (DR = RT2, Neighbors Seen = AT1) INIT ) ]
< Debug ip osfp adj
EXSTART DD (Seq=x.1=1,M=1,MS=1) =
_ DD (Seq=y.1=1,M=1,MS=1) EXSTART YA G JEEY GV dalia
EXCHANGE DD (Seq=y. =0, M=1,MS=0)

A\

DD (Seq=y+1,1=0,M=1,MS=1) EXCHANGE

A

DD (Seq=y+1,1=0,M=1,MS =0)
T

Y

v v '

DD (Seq=y+n, I=0.M=0,MS=1)
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Flooding

(Al e gy U KGN Jogical JS5 (b JSGs (el 4dasi 3 nodes ) routers (= Ac saxa (e 3 e (2 OSPF topology -
D

E
&% 9 =9 s
A e | |
| | |
&> g
. F‘i
v ==
D E G
& & 9
A " J-"l B '.‘
& i
° B

ol 4l & il JSE Ay fink-state <Y S 5 5 (asa (e Ospf Chiay Mg interface os JalS 4 e Sigl) JS sl ()5S Ul
pere Dl Al e oAl &y o2l I topology database

:OSPF packet types -l Jull &1 $3¥1 (e 3a) 5 233505 Flooding 4des

LSU packets (type 4) -1
LS Ack packets (type 5) -2

M IS a9 LS LSA 0o ST LS Ack ) LSU s 38

Update
LSA 1
e LSA 2 e
O LSA 3 \w
LSA 4

.(224.0.0.5) JW ¢ siall Je multicast address JSds () sSas Ju y Cisw 53l updates ) (18 (point-to-point) ) Sl
.interface JS! unicast Sy Juw <o s updates ) 8 (Virtual Link) <ilSad g8 <3S 5 (point-to-multipoint) ) <ilSels 8 Ll
.(224.0.0.6) Ml o)) sl e DRouters JSI Ju ) sl <asws DR, BDR = Ll s> 483e 4l (4 <3 DRothers (4 broadcast <\Sul 4

broadcast <lSad & Sl ) ddee Gy M) JSal) b
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I"-;,’i-l l"‘-"}.’:'-n
— ) — o
DROther — ‘i DROther E— ?
(224.0.0.5) (224.0.0.5)
Update DR DR
In_'j:);k (224.0.0.6) l...j:,;__ (224.0.0.5)
DROther | Update DROther
(224.0.0.5) (224.0.0.5)
— —~—
o T S
l"f},’lﬁ C T C
- BDR \ w BDR
DROther L (224.0.0.6) DROther L (224.0.0.6)
(224.0.0.5) (224.0.0.5)
(a) (b)

—_—
o
,-_,:_,_’_‘__.
oo {7 g oo |
(224.0.0.5)
DR
a— (224.0.0.6)
f-;*
DROther
(224.0.0.5)
= &
T
BDR
DROther (224.0.0.6)
(224.0.0.5) -

(e
Reliable Flooding: Sequencing, Checksums, and Aging

Sequence number, checksum, and ) s» al) 38 (LSA (e 43w aal e (5 5iad Database o} el padind o8 2330 e (5 5ia3 [SA JS
A Aad aay (8 [SA sl A g Larind (OXZFFFFFFF) 1) (0X80000001) (e s SLdidi a8 ) (e 3 e 32-bit e s siss OSPF .(age
.1 4y sequence number 4ad 3 4ld saaa [SA s il L JS 5 (InitialSequenceNumber) ) (sl

.database JS (s Old LSA 4 Flush Jee &3 Alall oda 8 438 (| SA I (MaxSequenceNumber) (s sbed Apluludll dadl) cuilS Al 8

4o 2iy s Fletcher dx )l 53 adding s a8 5 16-bit 055 48 checksum Wl sl Age (5585 <0l S reflooding des @l aay oy o
link- & && A five minutes JS & LSA I checksum Jee abs.node to node ¢« LSA < WS ity (sl 5 Age dis lacls LSA JS e
.database s sise & st s Jgan a2 (el state database

aie iy 3 5l 5 del 513600 N 0 (e @1 7 5 s ¢35l LSA sae (Y ey s S 16-bit oo 3_ke 4li Age U Al
«InfTransDelay = s33xa 2 53l (3 2323 Age ) 3la 3 <l 223 Flooded LSA dslers o s 5 age=0 g il o8 LSA ol 5 Larizd ¢(MaxAge)
.(ip ospf transmit-delay) »<¥! JM& (ja o ywiad gaaisi s <InfTransDelay=1second s st (ol yi) JS <y a5 3l 5

(show ip ospf database) Il ¥} Ja (e 3N <l yisel Ll JS Gial yiad adaians
)l e 3 LSA (e ST it Laie [ SA ol apaad oy S ) s

¥ oS AoV dlly ) 1SA Al i s sequence numbers 4 lie ot -1

a8 e ) dagll Ll S LSA sl cchecksums 43 jlie &5 4 (5 sluiia sequence numbers S Ala & -2

aal) it Leils age-3600 seconds Ll sasl 5 [SA L 3 ga 5 Ala & Age 4 )lie &3 checksums sk dla & -3

&a¥1 8 age I Ll ) LSA G4 «MaxAgeDiff » <ias 5315 15 minutes (s ) laia; Calidy | SAs Ul ages oS As & -4
Agllaia el [SA S (8 A8l b5 8 (e ol Gildal pae s & -5
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Areas
s CPU Al (ye IS 55 SIS 6 gt g asiad Y S 535l ST (e 0spf 13kl Jellusii 38
. gl G Gaad Al Flooding dslee (A )

et IS5 Al carea plhas ade 3y 53 5 sub-domain 3= ) ospf domain awd JSA (e 4l 038 mids e OSPF Jamy Al
e sana (M Dl 511 e Ao sanal ihaie JS

t S s A A topology — Aluad 48 jae Loal el area A de seaall il oSS

aie iy 535 cospf domain JS ae Gl s b area Ll & ) S 53505 as link-state database 8 <obin of sy yisl ) -1
.memory e b ilis database axs (3 (muas

.CPU (s élgin) (aliss) 535 Liad 13 5 yaual link-state database aaa OIS s area aas K LK -2

.area 53V flooding dddes ol Lié grea Jals Ldiss of caay link-state database of s -3

dotted decimal numbers JS& e 5l 5 5dall 5 35 area ID = (e 32-bits oo 5ke &) (e area asl OsSis

Area 10.5.53.16

(0.0.0.16) = W= = area 16 Wl ¢(0.0.0.0) = area 0 o= il Sy Dliad
:areas - i yall traffic (e gl sl A0 ax 5

8 3aal g area JMA (e e traffic oe 5oke 85 Intra-area -1
. OSPF domainusii (8 areas 33 (i e traffic oe 20le s 5 Inter-area -2
Al domains & Al WY S 555 Gms OSPF domain O s traffic Gesbe s 5 External -3

e o) aa traffic IS of sl .areas ges Om e 3 traffic as backbone area = e 5l area 0.0.0.0 sf area 0 Jesi Lailas 12
oAl area ¢l G Jisi o) 38 backbone area e

area JS & Jisl) 200 ) 30 (a8 @lin 585 o) Jiady 0spf ClSud cavanas aliea s 12
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Router Types
' AUl OSPF Jala &l gl ) ainas

ki 33a0 5 link-state database b Ll ()5S Jull s carea (s b ) i interfaces 4 axs 431 08 5 Internal Routers -1
.inter-area traffic J gateway - Ji<is backbone = JiS| 5l 3215 area Jwa: il s ABR sl Area Border Router -2
055 o s link-state database (e 514l ()5S JUll s backbone = daaie 2l 5 interface J8Y! e 4l ()5S Lala ABR
.backbone ) Ju_n s L Jaidll areas JS (o Sl glaall juan adli Je ABR Jazas .CPU and Memory Jis ddle cilial sa
ABR  backbone JS s (K15 backbone = Jwais 2al s interface el 2 5 J8YI e & 550 ) 4 5 Backbone Routers -3
OSPF ) routes Jwas s3I 5 external traffic 4 gateways iz 3 s Autonomous System Boundary Routers (ASBRs) -4
! & 058 O (Sars EIGRP and BGP Jis (s A &Y S 535 ll ans (e (redistributed) I (e lele Jasy 5315 domain
.stub areas =l Area

| BGP o — —
— P ?\1 3 ?ﬂ-‘ |-
Autonomous System: v =
Boundary Router P g s / =
— . T . = ; Backbone
. contl ,_—_'__/ < / Router
B
T T
Area 0 o
o — T
p_— ‘Area Boarder / . =
- T Router .'—‘j__ —— (
| S, . ‘ — ‘
- | e e L —
| =) T | ~=,
— 2 < A
. ‘ .h‘}):‘-—' Interior . =4 d“‘—l e ;
EIGRP Router
Area 1 Area 10.5.53.16
Partitioned Areas T
e

.backbone area — duaic & sisl) e S 25a 5 sl area 4 oo e e Jexs area o s > (& link failure s & areac s
Virtual Link
Al el e S axsiivg s backbone area and nonbackbone area csbe daas link o 3k 525

S o Jall I35 nonbackbone areag< backbone area -2 4 -1

Area 23

S oy Jall JS&) 5 nonbackbone JMA (1« two partitioned backbone ) Gaend Jay )l axdiiy -2
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Area 1

Al area ) ADA e packets 4 55 4l 35 tunnel S Gl sl IS virtual link ass Jalbs

wvirtual links dlae) dolesy 2 685 Levie Leeld] Cay ael Boae b Lad g

.two ABRs o vitual link 058 of sy -1
full routing information L2 058 of s transit area o virtual link WD e e g Aread) o585 -2
.stub area 0S5 o o Transit area -3

Link-State Database

Y QYA (e el jain) ol g grea topology 1 Jias link-state database (o i a5 & router Adawl g Alitudl) LSA JS
LSA Header u=_= 3l s show ip ospf database

Sl Y JYA e le gladdl (e Wy 5 [SA 23 5 5352 sall routers e (gl jain) ,:\L.Mbdamus
show ip ospf database database-summary

30 IS4l dlin o sSs of cama Q80 138 ) s sl galiis STy one hour el 35S ()5S LSA e o Gl JBA (e Ca pai i Lk
4285 30 JSLSA U cuasi Jae &% sl LSRefreshTime = <z 3\ s minutes

LSA Types

S il gtﬂb;;l\} LSA 32 (58 o) ;e 48 greas sae SN g router (» &\}.\\ BAc g 5

Type Code Description

1 Router LSA

2 Network LSA

3 Network Summary LSA

4 ASBR Summary LSA

5 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)




@Lﬁ: dasa /f‘ dlac)

A S5 A links JS AailE sl g area z S z A3 Y gl area 25 (& 585 (S routers JS Aaul g Lealll) &5 Router LSA -1
Leiilaal JEI je¥) alodinl apdaid g ¢Link & o) sl GXS 5 state and outgoing cost of each link <X 5 interfaces
JEal Jas e cpma sigh )l Gama el aladiul aidaiid gl show ip ospf database router
Show ip ospf database router 192.168.30.10

The Router LSA describes all of a router’s interfaces.

Type =1 Type =1
Router ID = 192.168.30.10 Router ID = 192.168.30.10
Number of Links = 3 Mumber of Links = 3

Link 1 Description Link 1 Description

Link 2 Description Link 2 Description

Link 3 Description Link 3 Description
-€ [T — >

Link 1 ¢ Link 2

Link 3 Type = 1
Router ID = 192.168.30.10

Number of Links = 3
Link 1 Description
Link 2 Description
Link 3 Description

Jee Jadd a5 DR Lgad ey Abeaiiall &l 3 5) )11 S5 Aaild 43 55 5 Multi-access network JS (8 DR 4daul 5 Lalii) o3 Network LSAs -2
show ip ospf database network ¥ JMA (e aolaii s grea Jals L Flood
Show ip ospf database 192.168.17.18

A DR originates a Network LSA ro represent a multi-access network and all attached routers.

Type =2
192.168.17.18
Subnet Mask = 255.255.255.248
Attached Router = 192. 168.30.20
Attached Router = 192.168.30.10
Attached Router = 192.168.30.30

— O
DR . 3 - Router ID = 192.168.30.20

192.168.17.18/29 Type =2
182.168.17.18

Subnet Mask = 255255 055248

Attached Router = 192. 168.30.20

Attached Router = 192. 168.30. 10

Attached Router = 192. 168.30.30

o —
"

—_— ==
. ‘ l . Router ID = 192.168.30.30
/F‘louter ID = 192.168.30.10

Ledm Sl ABR -l destinations e 55335 area ) Juyis ABR sl g Lealii) o3 g Network Summary LSA -3
show ip ospf database summary ¥ aladia) sk g

Show ip ospf database-summary 172.16.121.0
destination (! 4 Cost (aiall s Network Summary LSA ) ABR a5 Ledic
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An ABR will originate a Network Summary LSA to describe inter-area destinations.

Type=3 Type=3

172.16.121.0

192.168.13.16

Mask = 255.255.255.240 | ~< 71 | Mask = 255.255.255.0
N » -z ~ -
Metric = 120 Metric = 791
172.16.121.0/24 (== —L. =1720y192.168.13.16/2

i

Area 0 Area 192.168.13.0

daul g olad destination f e Led Network Summary LSA - (idas ()5S 5 ABR 4daud 53 al 53 52l 5 ASBR summary LSA -4
ASBR Summary LSA (s sl axiiu 53l 5 show ip ospf database asbr-summary Sl e¥) J3a (e axkaivs s ASBR

ASBR Summary LSAs advertise routes to ASBRs.

Type =4
192.168.30.12

Mask = 0.0.0.0
Metric = 64

=

Router ID = 192.168.30.12

Area 0 Area 192.168.13.0

) destination external ue Olx sy ASBRs 4ol 52 ol 3 oy (531l 5 Autonomous System External LSAs or External LSAs -5
Gl () pein) aabaivs show ip ospf database external ¥ J3a (e default route external to OSPF AS sl ospf AS

AS External LSAs advertise destinations external to the OSPF autonomous system.

Type =5
10.83.10.0

Mask = 255.255.255.0 .

Metric = 10

Forwarding Address = |
172.20.57.254

ASBR
‘. (RID = 192.168.30.60) s

- -

\ OSPF Autonomous System I
S S
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32 ) single source o 058 ¢ s multicast OSPF of sle <o 25 MOSPF 4l e axiiny 53l s Group Membership LSA -6
.class D crstie 2l 5% g3 5 destinations

Leaml Sl area Jl Jal 585 not-so-stubby areas (NSSAs) Jaly ASBRs 4dawl 52 a1 51 53l s NSSA External LSA -7
Show ip ospf database nssa-external

.OSPF domain _x= BGP information _n<il aaiiu 53l iBGP - i 54 5 External attributes LSA -8

MPLS Sl (8 2030 g dals Clipkail Gl glas 4e 5iie LSA header o< 0585 Opaque LSA -9

Stub Areas

Area ) & jigl ) pams Ao S Jas (8 G 185 OSPF AS Jals ) s D) LSA U< Flooding Jess ASBR Ll s s 4l (553 olial JS 3
JS 4 jad area (e s zlaM Ul ABR ) packet Jies) (o 35 area ks 458 ) Jlau¥) <ol s 8 Area2 S
Stub Area s & Area 2 Jax s Jalld Ul external LSA

Area 2 Area 0

type 4 LSA (1 external LSA lebai¥ 43¥ grea Jaly &y e e (5SS type 5 LSAs Als A <External LSA l<iY area & Stub area
.blocked 0585 b s cArea 13 s ne

.stub area Y default route (destination 0.0.0.0) &= (= S Network Summary (type 3) LSA s23%u area 48la 3 3 ga 5all ABR
Llall (any 2a 5 Sl s cdatabase 35S (e saaal) G aas 8 Liadl 5 CPU 30 sl B aladind ) 35 stub Ala 8 area g s diles
:stub Als 3 area gy 2 il

stub Jals jishy sl aa lsa 4o (ol adad a5 Ca g 438 N 5 3080 5 database aed OS5 O e stub area 31 routers g -1
. stub Alls & oS

stub area o585 o} (SaY Transit area -2

.stub area Jala ¢ sS5Y o3 5 type 5 LSAs s &Y stub 058 of (S ASBR -3

.default route 23 ¢ stub area J3l2 Internal routers gkind o 438 stub area ® two ABR 325 4s 3 -4

Totally Stubby Areas

Summary LSAs JS! ) type 3 LSA - Block Jee Al ixas sl s Al area oe LSA &Y U external LSA ki (s block ddes (o2 5
ABR & e (a )l allall s area Jeas default route s ellia <y Uil

Not-So-Stubby Areas



@L& daaa /6 dlac
external LSA type 7l Jii lebaay 138 5 NSSA lebaa O (Saall (o (81 e L jo LS Lanks adiy () 1368 Stub area 2 ASBR ¢S Alla b
) IS8 a0 LS ctype 5 ) 4bisat (e ABR Jass o NSSA Jal oy
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firea 2 (NSS® et .areas Al asli mus s JUll Jgasll
Area Type 1&2 | 3 4 5 7
Backbone (area 0) Yes Yes Yes Yes No
Non-backbone, non-stub Yes Yes Yes Yes No
Stub Yes Yes No No No
Totally stubby Yes No* No No No
Not-so-stubby Yes Yes Yes No Yes

Route Table

costl ¢ sane ()5S cost O Cus (s destination ] s sl el diluall Clual cost slaicls OSPF el sa o o

. . 8 . . . .
cost gl ol (gsn S ki s 10 /BW 2l Alaladdl A (10 Interface JSI cost —lus abi5  destination ) outgoing interface -

Destination Types

.ip ospf cost ,e¥) I (1

router sl network Wi (58 35 destination type - ik Caiay route JS

.show ip route <asxall Ja¥I JMA (e network Y duas oS (al jrinl alain

e &Y 4l Inter-area destination ) packet ! router Jw » Sl LABR or ASBR Wi () 5% 3 router entries 43 jae 3 i LS s L
Jsan (& il slaal) o3¢ LlEia Y a5 ¢ASBR (Al ekl oy of 1Y 43 external destination 3! s oS3 0S1 (ABR (Y oy S 48 y2a
.show ip ospf border-routers ¥ aladiul JIA (e ailaaSle aodaind g Juadia Jals dpa o

ASBR sl ABR Wl ()5S s 3l 5 router ID e a osws J3 4SS (i pe ol ()l
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Path Types

Sl Y Paths ¢ s Canal &4

.0 e lbal e g router Wb 2sa sl area Jab route o= 3ke 545 Intera-area paths -1

ABR e e o Y Wil gl 5 A a4l 3e 5 «OSPF AS Jah ¢Sl s 53l area ) route o= 3k 54 5 Inter-area paths -2

(e cost Al & saxa 52 costdl iz s OSPF AS z )\ destination ) route s 5 E1 3o 04l 3« 5l Type 1 external paths -3
.destination ! ASBR (s <Xy ASBR ) source

ASBR )l source ¢ path -l cost gea 331 a1¥ ¢Sl outside OSPF AS ) route <3S .a 5 Type 2 external paths (E2) -4

Route Table Lookups
: Sl e el destination Y e dudl sl dulee a3

a9 2 S chost, subnet, network, supernet, or default address &) (e 215 58 Ses 35 longest match ks -1
.(Unreachable message) = ICMP J& (e 4l Jlu ) & 436 route s ae 3
.Administrative distance e ¢ty dlaliall i) &1 route (e JSI 55l A 8 -2
.metric B3 Jlsial 238 AD g sbsi s 3 -3
TOSPF J dilly (g jilly ) e oliy LAaY) 28 metric st s (3 -4
intra-area paths -
inter-area paths -
E1l external paths -
E2 external paths -

=l ) J (S5 16 equal-cost path =l 2a ) Jeas 5315 (Ioad balances) dae ais Al SV auas 8 Lial g bl Alls b
.maximum-path ¥ A (e ousd aadaivsiy 4 (5 sl (158



