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INTERIOR

AND

EXTERIOR

ROUTING
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Popular routing protocols
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Autonomous systems
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Autonomous systems
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:مسيريابي بردار فاصله
الگوريتم بلمن فورد

7 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



الگوريتم بلمن فورد

Bellman_Ford ( )1

{2

// Initialization 3

for   (i=1 to N; for j=1 to N) 4

{5

If   (i = = j)    Dij = 0    cij = 06

else                Dij = ∞    cij = cost between i and j7

}8

// Updating 9

repeat10

{11

for   (i = 1 to N; for j = 1 to N)12

{13

Dij minimum [(ci1 + D1j)  …  (ciN + DNj)]14

} // end for15

} // untile   (there was no change in previous iteraton)16

} // end Bellman_Ford17
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مسيريابي بردار فاصله

پرش ّاست تعذاد ّسيٌِ، هعوَلاً فاصلِ تردار هسيرياتي در.  
هي گيرد 1 هقذار ّوسايِ دٍ ّر تيي ّسيٌِ تٌاترايي.

تصَرت را خَد هسيرياتي جذٍل تايذ ّوسايگاًص، از اطلاعات دريافت هحض تِ ّوسايِ ّر 
 .کٌذ رساًي­رٍز تِ ّوسهاى

تِ را ًتايج تايذ ًوَد، رساًي رٍز تِ را خَد هسيرياتي جذٍل هسيرياب، يك ايٌكِ از پس 
 .ًوايٌذ رساًي رٍز تِ را خَد هسيرياتي جذٍل ًيس آى ّا تا ًوايذ ارسال ّوسايگاًص

کٌذ ًگْذاري هسير ّر تراي را اطلاعات از تخص سِ حذاقل تايذ هسيرياب ّر: 
ِرديف .تعذي پرش ٍ ّسيٌِ هقصذ، ضثك i هسيرياتي جذٍل در Tablei رديف در ستَى سِ تصَرت i دادُ ًطاى  

 :هي  ضَد
Tablei.dest,Tablei.cost,Tablei.next

هاًٌذ ّوسايِ يك از دريافتي هسير ّر اطلاعات تِ هراجعِ تا R، ٍضاهل کِ اطلاعات از تخص د 
  ًوي  تاضذ؛ تعذي پرش ضاهل اطلاعات .R.cost ٍ R.dest :هي  آيذ تذست هي  تاضذ ّسيٌِ ٍ هقصذ

.است فرستٌذُ هثذأ آدرس کِ، چرا
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مثال
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Bتغييرات در جدول مسيريابي 
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جدول نهايي مسيرياب ها
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حلقه دو نودی
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ناپايداری سه نودی
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RIP:

Routing

Information

Protocol

15 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



RIP: Routing Information

Protocol

را ضثكِ آدرس جذٍل، ستَى اٍليي يعٌي است؛ ضثكِ يك هسيرياتي جذٍل در هقصذ  
 .هي کٌذ هطخص

RIP هي کٌذ استفادُ فاصلِ تٌام سادُ اي تسيار هعيار از.
ِضًَذ طي هقصذ تِ رسيذى تراي تايذ کِ است ليٌك ّايي تعذاد حسة تر فاصل.  

در استفادُ هَرد هتريك تٌاترايي RIP، هي تاضذ پرش تعذاد.
16 ِاز کِ هستقلي سيستن در کِ هعٌي ايي تِ هي ضَد؛ تعريف تيٌْايت عٌَاى ت RIP 

.تاضذ داضتِ پرش 15 از تيص ًوي تَاًذ هسير ّر هي کٌذ، استفادُ
فرستادُ آى تِ تايذ تستِ کِ هي دّذ ًطاى را هسيرياتي آدرس تعذي، پرش ستَى 

.ترسذ هقصذ تِ تا ضَد
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استفاده مي  کند RIPنمونه ای از يک دامنه که از 
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Example of 

updating

a routing table
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Initial routing tables in a small 

autonomous system
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Final routing tables for the previous figure

20 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



RIP message format
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Request  messages
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Example 1

What is the periodic response sent by router

R1 in Figure 13.8 (next slide)? Assume R1

knows about the whole autonomous system.
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Example 1
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Solution

R1 can advertise three networks 144.2.7.0,

144.2.9.0, and 144.2.12.0. The periodic response

(update packet) is shown in Figure 13.9 (next

slide).
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Solution to Example 1
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RIP timers
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Example 2

A routing table has 20 entries. It does not

receive information about five routes for 200

seconds. How many timers are running at

this time?
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Solution

The timers are listed below:

Periodic timer: 1

Expiration timer: 20 - 5 = 15

Garbage collection timer: 5
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Slow convergence
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Hop count
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Instability

32 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



Split horizon
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Poison reverse
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RIP-v2  Format
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RIP version 2 supports 

CIDR.
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Authentication
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RIP uses the services of UDP 

on well-known port 520.
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OSPF:

Open Shortest

Path First
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Areas in an autonomous system
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Types of links
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Point-to-point link
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Transient link 
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Stub link

44 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



Example of an internet

45 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



Graphical representation of an internet
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Types of LSAs
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Router link
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Network link
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Summary link to network
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Summary link to AS boundary router
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External link
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Example 3

In Figure 13.31 (next slide), which router(s)

sends out router link LSAs?
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Example 3 and Example 4
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Solution

All routers advertise router link LSAs.

R1 has two links, Net1 and Net2.

R2 has one link, Net1 in this AS.

R3 has two links, Net2 and Net3.
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Example 4

In Figure 13.31, which router(s) sends out

the network link LSAs?

56 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



Solution

All three network must advertise network links:

Advertisement for Net1 is done by R1 because it is

the only router and therefore the designated router.

Advertisement for Net2 can be done by either R1,

R2, or R3, depending on which one is chosen as

the designated router.

Advertisement for Net3 is done by R3 because it is

the only router and therefore the designated router.
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In OSPF, all routers have 

the same link state database.
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Shortest path calculation
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Shortest path calculation
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Shortest path calculation

61 TCP/IP Protocol Suite        دکتر محمد حسین یغمایی : مترجم



Types of OSPF packets
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OSPF packet header
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Hello packet
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Database description packet
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Link state request packet
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Link state update packet
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LSA header
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Router link LSA
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Example 5

Give the router link LSA sent by router

10.24.7.9 in Figure 13.41.
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Example 5
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Solution

This router has three links: two of type 1 (point-to-

point) and one of type 3 (stub network). Figure

13.42 shows the router link LSA.
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Solution to Example 5
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Network link advertisement format
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Example 6

Give the network link LSA in Figure 13.44.
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Example 6
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Solution

The network, for which the network link

advertises, has three routers attached. The LSA

shows the mask and the router addresses. See

Figure 13.45.

Note that only one of the routers, the designated

router, advertises the network link.
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Solution to Example 6
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Summary link to network LSA
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Summary link to AS boundary LSA
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External link LSA
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Link state acknowledgment packet
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OSPF packets are 

encapsulated in IP datagrams.
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BGP:

Border Gateway

Protocol
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Path vector packets
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Types of BGP messages
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BGP supports classless 

addressing and CIDR.
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BGP packet header
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Open message
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Update 

message
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Keepalive message
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Notification message
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BGP uses the 

services of TCP on port 179.
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