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OBJECTIVE

What is OSPF?

What is area in OSPF?

What Is LSA?

Why we need special area?

How special area work?

How to configure special area OSPF?
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WHAT IS OSPF¢
Open Shortest Path First (OSPF) is a routing protocol for Internet
Protocol (IP) networks. It uses a link state routing (LSR) algorithm

and falls into the group of interior gateway protocols (IGPs),

operating within a single autonomous system (AS).
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* Internal Router (IR) -> all of interface In the same area
- Backbone Router (BR) -> at least one interface in the backbone area
- Area Border Router (ABR) -> connecting different area

- AS Boundary Router (ASBR) -> connecting ospf with external network




WHAT IS LSA {LINK STATE

ADVERTISEMENT)
Types of LSA
LSA Type 1: Router LSA
LSA Type 2: Network LSA
LSA Type 3: Summary LSA
LSA Type 4« Summary ASBR LSA
LSA Type 5: Autonomous system external LSA
LSA Type 6: Multicast OSPF LSA
LSA Type 7: Not-so-stubby area LSA

LSA "l'ype 8: External attribute LLSA for BGP
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LSA TYPE 1 (ROUTER LSA)

Each router will create LSA Type 1

Flood within area, not flooded to other area

Bring the information about directly connected network
LSA ID will be router-id of each router

Originator will be router-id of DR
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23.23.23.3/24
192.168.1.1/24

168.2.1/24 | 192.168.3.1/24
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LSA TYPE 2 (NETWORK LSA) MikroTik

 Created by DR in the multi-access network

* Flood within area, not flooded to other area

* Bring the Information about routers In one multiaccess network
« LSA ID will be IP address of DR

« Originator will be router-id of DR
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LSA TYPE 2 (NETWORK LSA)

Backbone oo

I R3
AN 12.12.12.1/24 12.12.12.2/24 ‘l - 23.23.23.2/24 23.23.23.3/24 ‘

192.168.1.1/24 L il ‘

192.168.3.1/24 3533
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LSA TYPE 3 (SUMMARY NETWORK LSA)

Created by ABR
Flood to other area
Bring the information network in the other area

LSA ID will be ip network of network in other area
« 12.12.12.0/24 -> 12.12.12.0

Originator will be router-id of ABR
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LSA TYPE 3 (SUMMARY NETWORK LSA)

L R R3

‘ 12.12.12.1/24 12.12.12.2/24 ‘ 23.23.23.2/24 23.23.23.3/24 ‘
192.168.1.1/24 ‘ ‘ ‘
1111 192.168.2.1/24 o b 192.168.3.1/24  3.3.3.3
Area LSA Type LSA ID Originator

Area 1 Summary Network LSA | 12.12.12.0 2.2.2.2
Area 1l Summary Network LSA | 192.168.2.0 2.2.2.2
Area 1 Summary Network LSA | 1.1.1.1 2.2.2.2
Y Area 1 Summary Network LSA | 2.2.2.2 2222




LSA TYPE 4 { SUMMARY ASBR LSA)

Created by Area Border Router
Flood to other area

Bring the information about ASBR
LSA ID will be router id of ASBR
Originator will be router-id of ABR
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LSA TYPE 4 (SUMMARY. ASBR LSA]

Backbone Area 1

23.23.23.2/24 23.23.23.3/24

$

192.168.1.1/24
et Ll

192.168.3.1/24
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LSA TYPE & (AS EXTERNAL LSA)

Created by Autonomous System Boundary Router

Bring the information about network in the external network
LSA ID will be ip network of network iIn external

+ 192.168.1.0/24 -> 192.168.1.0

Originator will be router-id of ASBR
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LSA TYPE 5 (AS EXTERNAL LSA)

Backbone Area 1

23.23.23.2/24 23.23.23.3/24

12.12.12.1/24 12.12.12.2/24 l
192.168.1.1/2 ' l ‘
)

192.168.2.1/24 2.0 192.168.3.1/24 Ll
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OSPE ROUTES

Intra Area Route
-> The network
Inter Area Route
-> The network

External Route
-> The network
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IS In the same area, created by LSA Type 1
IS In the other area, created by LSA Type 3

IS In the external network, created by LSA Type 5
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STUB AREA Mikros ik

Stub Area in OSPF routing Is an area that cannot be
travers to network using another segment, meaning this
area is the most end area and there are no more
branches.

The Stub area has the characteristics of not receiving
LSA type 4 and type § packet . It means that this type of
area does not accept LSA packets originating from
other areas delivered by the ABR router and does not
receive LSA packages from other routing protocols
coming out of the ASBR router (LSA types 4 and 5)
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STUB AREA

* This router only receives information from other
routers in one area

» The Stub area communicates with outside
networks using default route that will be tasked
with receiving and forwarding all information
that wants to exit the area.
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TOTALLY STUB AREA

» The difference between the routing type stub
area and totally stubb area is that if the stub
area type received is type 1, 2, and 3 but the
totally stubb area is more specific, type | and
type 2 only.
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PURPOSE OF SPECIAL AREA

The purpose of an area used as a stub area is to
reduce the LSDB entry on each Router in this stub
area because the Router does not receive
Information from outside OSPF or outside the
OSPF stub areq, so the Router workload in this
area becomes lighter, and also calculations



WHY SPECIAL AREA?
Standard Area

y 4 _‘_i_

192.168.2.1/24
192.168.1.1/24 1

192.168.2.1/24

"RP i Backbone

_f_=-__~
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WHY SPECIAL AREA?

« Stub Area . LSA Type x

R4
34.34.34.0/24 ‘

o
&=

23.23.23.0/24
192.168.1.1/24

1 12.12.12.0/24

192.168.4.1/24 ‘
4.4.4.4

—I“

’ 192.168.3.1/24 g
254

l.!l.l 192.168.2.1/24

~

| | |

| y |
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WHY SPECIAL AREA?

- Totally Stub Area .

RIP

Totally Stub Area 1

! 4 i 5
12.12.12.0/24 ‘ 2 23.23.23.0/24 ‘ 34.34.34.0/24 ‘
192.168.1.1/24
192.168.4.1/24

192.168.2.1/24 192.168.3.1/24
4444

i 2222
| A
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| | |
“ "
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backbone area

192.168.1.1/24
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WHEN WE MUST USE STUB/TOTALLY

- When we have many routers In our network
« When our router has low resource of CPU, Memory

- When our area 1S not transit area
- We will never be able to configure stub area iIn the

Backbone

I AT 2 2 Rz ‘ 34.34.34.0/24
! 2322 3

A
U
et

192.168.2.1/24
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BACKBONE

lo 1.1.1.1

192.168.1.0/24

10 2.2.2.

192.168.2.0/24

2

=
ethl

192.168.3.0/24

lo 3.3.3.3
ethl 192,168.100.0/24

STUB AREA

lo 4.4.4.4
192.168.200.0/24
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ROUTER 1 AS BACKBONE

Address List
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Al |7
Metwork

Interface

l::ﬂ'u::r'l

Q5SPF Instance <default>

(General | Metrics MPLS  Status

Mame:

Router |D:

Redistribute Default Route: |alv

Redistribute Connected Routes: |as
\edistribute Static Routes:
Redistribute RIP Routes:
Redistrbute BGF Routes:

\edistribute Other OSPF Routes:



ROUTER 1 AS BACKBONE

OSPF Area <backbones m] E3

e | default

)y |0.0.0.0

. |default - Area: backbone

Tranzlator Fole: |[translate never

Inject Summarny LS5As

Default Cost:
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ROUTER 2

T
H Et WO rl-:

i—d—i—l—

192.168.1.0
'4?1‘!"%“" f2 1‘!"1I~“"E-
:E:'Il:"" 'I|_||'I "| .' 'Il:"" 'Il_ll'l "|

O5PF

Intn-rf ace
ack
n-tl'u-r._
ether
ether3

Instances Metworks | Areas  Area Range

+

Metwarl Area

l:E 192 168.1.0/24 backbone
*I:'E 152.168.2.0/24 stub-area
$3152.168.32.0/24 stub-area

| Q5PF Instance <default»

Geveral | Metics MPLS  Status

Mame:

Roter ID: (22272

Redistibute Default Route:

Radistribute Connected Routes:

always (as type 1)

astype 1




ROUTER 2

Metwaorks Aress . s Vitual Links  MNeighbors M

g | =

Area Name Instance  |Area IC Type Dief;
= fEI:-a-::I-:I:u:-ne default 0.0.0.0 default
&istub-area  default 0.0. stub

QO5PF Area =stub-area:

Area Name: |zl
Instance: |default
). |0.0.01
Type: |stub
Translator Role: |translate never
v| Inject Summarny L5As

Default Cost: |1

Remove



ROUTER 3

Q5PF Instance <default>

General | Metrics MPLS ~ Status
Address List EE

Mame:

outer |D:

Address Yetwork Interface

: 3.3.3.3 3. loopback ledistribute Default Route: |always (as type 1)

etherd

-||...n 1[:.[:. -| 34 157 162 -.i[:.[:. I ether ledistibute Connected Routes: |as type 1

\edistribute Static Routes: no

Redistibute RIP Routes: no
iedistibute BGP Routes: no

Redistibute Other OSPF Routes: |no
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ROUTER 3

QSPF

Instances

+ —
Metworlk

#3192.168.2.0/24
#2192.168.100.0/24
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stub-area

Metworks
+ ==

.-ﬂ-r_ea Mame
*3 backbone
&3stub-area

Instance
default
default

Area Name: =

Instance:

default

). 10.0.01

Translator Role:

Default Cost:

- |stub

translate never
v| Inject Summary L

|

C

o |

As




ROUTER 4

Address List OSPF Instance <default>

General | Metrics MPLS  Status

Name: |SEE0

Router ID: (4444

=l [

.-'1'-;_:| dress Metwaork Interface
4444 4444 loopback

5°192.168.3.2/24 19216830  etherd

152, 168.200.1... 1521682000  etherl Redistribute Default Route: |always (as type 1)

Redistribute Connected Routes: |as type 1

Redistribute Static Routes: |no

ledistribute RIP Routes: |no

Redistribute BGF Routes: |no
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ROUTER 4

O5PF

Instances Metworks

+

Metworlk

#31152.168.2
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freas a Ranges

(=]

T
Arez

stub-ares

Virtual Links

.ﬁ{ea Mame Instance
*3 backbone  default
dstub-area default

QO5PF Area <stub-area:

Area Mame: | stub-area

Instance: [:r_
). 10.0.01
ype: [stub
Translator Role: |translate never

v Inject Summary L5As

Meighbars

-F'j e
default
stub

M

Dief;




RESULT FROM R4 TO R1T AND R3 (PC HOST)
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SEQ HOST
0 lqi.lﬁ?.iﬂﬂ 1
L2000, l

> ping 192.:

TTL TIME
83 1lms
03 I|If|._

TTL TIME
63 0Oms
63 Oms

0% min-rtt=0m3s avg-rtt=0ms

0d Oms
64 0Oms

1% min-rtt=0ms avg-rtt=0ms

nax-rtt=

Oms




R2

TYPE ORIGINATOR SEQUENCE-NUMBEER.
backbone router
backbone router
backbone network

[
[
[

[

oy s
C

Type 3 SUMMaS Iy —Tl.

backbone SUTmMary-n.
backbone SUMmary-I.
backbone SUTmMary-n.

[y ]
[ E]

L e TR e Y i O Y o O Y o IO

L Ra Ra R R R R R

[m 3]
[N E]

Lad
o
L0

I N I e N i e
O N el s B
[y -]
o Co
LR T U T % I T U N o L T U T
L fRJ RO RS Ra PR3 PR3 RO
L fRJ RO RS Ra PR3 PR3 RO
L fRJ RO RS Ra PR3 PR3 RO

Type | stub-ares  route:

router

(L LS |

i

e
O

router

0 e
Lol o=
Lol o=
Lol o=
Lol o=

L)

o o=

4.
Type 9 gtub-ar network 192 B 368
: ) - network 182.168 370
Default route : —a T SUNMATY-T. . 386

[
|
% ]

SUMMmAry-n..
external 3-eXxternal
external 3-external
external s-external

Type S external s-external

=
[ I e L ST S I S R S
[ I e L ST S I S R S
[ I e L ST S I S R S
[ I e L T S R S R S
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ORIGINATOR

1]
ct
sl

Type 1

|
[N 1]
|_|l
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[n1]
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router
router
network
network
SUMMATY-Tl. « .
SUMMarY—Tl. . .
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|
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[u1]

]
I.:.I'
|
[N 1]
(J 1
[n1]

Cad s
(L T S

I L R S

Mo R

Mo R L
L e
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Type 2

B3 B =
L0 O W B -

Lq
t
|
[q1]
i
o
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i

Default Route
Type 3
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[N 1]
5
(J 1
[n1]

[ I
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1h
1k
1h
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R4

TYFE ORIGINATOR
router Lad ; Lol
router
router
network
network
SUMMAELY-Tla «
SUMMAELrY-Tl. «
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Li
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QSR

0 T % Y E
. R 3
[ N Y =™

Type 2

Li
o
|
Cii
H
im
Cii
-
[ 3

k|
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|
1]
4
im
(N1

Default Route

(% I L I O
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3tub-area
ab
b
ab

im
. Eul

— r_lj
u ot
Y el

Type 3

MUM VIETNAM 2019



CONCLUSION

OSPF Special Area stub , so the Router workload in this
area becomes lighter
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