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2.1 I ntroduction: -

A computer network or data network is a telecommatnons
network that allows computers to exchange data@omputer networks,
networked computing devices pass data to each oflmrg data
Connections. The connections (network links) betwe®des are
established using either cable media or wirelesdiand he best-known
computer network is the internet.

Today, computer networks arc the core of modernncomication.
All modem aspects of the public switched telephoa®vork (PSTN) are
computer-controlled. Telephony increasingly runserothe Internet
Protocol, although not necessarily the public im¢r The scope of
communication has increased significantly in thstpecade. This boom
in communications would not have been possible outh the
progressively advancing computer network. Compoégworks, and the
technologies that make communication between né&w&adicomputers
possible, continue to drive computer hardware wso#, and peripherals
industries. The expansion of related industriemitsored by growth in
the numbers and types of people using networks) fite researcher to
the home user.

Network computer devices that originate, route terchinate the
data are called network nodes. Nodes can includestsuch as personal
computers, phones, servers as well as networkingwaae. Two such
devices arc said to be networked together whendawce is able to
exchange information with the other device, whethrenot they have a
direct connection to each other.

Computer networks support applications such assacte the
World Wide Web, shared use of application and g@iservers, printers,
and fax machines, and use of email and instant agess applications.
Computer networks differ in the physical media usedransmit their
signals, the communications protocols to organieevark traffic, the
network’s sizetopology and organizational intent [1][3].

2.2 Networ k protocol:-

Defines are rules and conventions for communicabetween
networks devices. Protocols for computer networkatiggenerally use
packet switching techniques to send and receivesages in the form of
packets.
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Network protocols include mechanisms @@vices to identify and
make connections with each other, as well as fdmgatules that special
how data is packaged into messages sent and rdc&eene protocols
also Support message acknowledgement and data essigr designed
for reliable and/or high-performance network commaton. Hundreds
of different computer network protocols have beervetbped each
designed for specific purposes and environment [4].

2.3 Network links:-

The communication media used to link devices tenfarcomputer
network include electrical cable, optical fiber aadio waves. In the OSI
model, these are defined at layers 1 and 2- theigdiyiayer and the data
link layer.

A widely adopted family of communication media usadocal
area network (LAN) technology is collectively knovas Ethernet. The
media and protocol standards that enable commioncabetween
networked devices over Ethernet are defined by IBBE.3. Ethernet
transmit data over both copper and fiber cableseM&s LAN standards
use radio waves, or others use infrared signadstasismission medium.
Power line communication uses a building’s powdsliog to transmit
data [5].

2.4 Networ k devices: -

A part from the physical communications media descr above
networks comprise additional basic system buildivigcks, such as
network interface controller (NICs), repeaters, $jubridges, switches,
routers, modems, and firewalls.

2.4.1 Router:

A router is a device that forwards data packetsnalo
networks. A router is connected to at least twavodts, commonly two
LANs or WANSs or a LAN and its ISP’s network Routene located at
gateways, the places where two or more networksexinand are the
critical device that keeps data flowing betweenmogks and keep the
networks connected to the Internet [6].
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When data is sent between locations on one netwark
| from one network to a second network the datalvgays seen and
directed to the correct location by the router. Theuter
accomplishes this by using headers and forwardiafles to
determine the best path for forwarding the dat&@@¢ and they also use
protocols such as ICMP to communicate with eaclero#imd configure
the best route between any two hosts.

The Internet itself is a global network connectimgllions
of computers and smaller networks — so you carhegecrucial the role
of a router is to our way of communicating and catimng.

| Need a Router For most home users; they may wasét-up a
LAN or WLAN and connect all computers to the Interrmvithout having
to pay a full broadband subscription service toirtH8P for each
computer on the network. In many instances, anwiiRallow you to use
a router and connect multiple computers to a sihgernet connection
and pay a nominal fee for each additional compudkaring the
connection This is when home users will want tdklab smaller routers,
often called broadband routers that enable two orentomputers to
share an Internet connection Within a businessgarozation, you may
to connect multiple computers to the Internet. Blsb want to connect
multiple private networks — and these are the tygidsinctions a router
Is designed for [3][7].

2.5 Routing basic:-

Routing is used for taking a packet from one dewaiecé sending It
through the network to another device on a diffemsetwork. If your
network has no routers, then you are not routirgut&s route traffic to
all the networks in your internetwork to be abledate packets, a router
must know, at a minimum, the following:

* Destination address.

* Neighbor routers from which it can learn abounhote networks.
* Possible routes to all remote networks.

* The best route to each remote network.
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The router learns about remote networks from neghbuters or
from an administrator. The router then builds atirau table that
describes how to find the remote networks. If tedwork is directly
connected, then the router already knows how taogigte network. If the
networks are not attached, the router must leam tbaget to the remote
networks either static routing, which means that akdministrator. Must
hand-type all network locations into the routingpléa or use dynamic
routing [8].

2.5.1 Routing Metrics:

Routing algorithms have used many different metiacdetermine
the best route. Sophisticated routing algorithms lecase route selection
on multiple metrics, combining them in a singleldhg) metric.

All the following metrics have been used:
» Path length
* Reliability
* Delay
» Bandwidth
 Load
» Communication cost

Path length is the most common routing metric. Som#ting
protocols allow network administrators to assighiteary costs to each
network link. In this case, path length is the sointhe costs associated
with each link traversed. Other routing protocolfine hop count, a
metric that specifies the number of passes throu@rnetworking
products, such as routers, that a packet mustaakeute from a source
to a destination. Reliability, in the context ofitimg algorithms, refers to
the dependability (usually described in terms ef lbtit-error rate) of each
network link. Some network links might go down mofeen than others.

After a network fails, certain network links mighe repaired more
easily or more quickly than other links. Any relidlp factors can be
taken into account in the assignment of the rdltghiatings, which are
arbitrary numeric values usually assigned to nétwimks by network
administrators [9].

Routing delay refers to the length of time requitednove a packet
from source to destination through the internetwd@klay depends on
many factors, including the bandwidth of intermégliaetwork links, the
port queues at each router along the wastwork congestion on all
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intermediate network links, and the physical distario be traveled.
Because delay is a conglomeration of several imporariables, it is a
common and useful metric.

Bandwidth refers to the available traffic capadtya link all other
things being equal, an I0-Mhps Ethernet link wolokdpreferable to a 64-
Kbps leased line. Although bandwidth is a rating tbé maximum
attainable throughput on a link, routes throughkdinwith greater
Bandwidth does not necessarily provide better mthan routes through
slower links. For example, if a faster link is karsithe actual time
required to send a packet to the destination coalgreater [10].

Load refers to the degree to which a network resgusuch as a
router, is busy. Load can be calculated in a wartgtways including
CPU utilization and packets processed per seconmhitbting these
parameters on a continual basis can be resoureesint itself.

Communication cost's another important metric, el
because some companies may not care about perfoenammuch as
they care about operating expenditures. Althougle ldelay may be
longer, they will send packets over their own lingher than through the
public lines that cost money for usage time [11].

2.5.2 Static Routing:

Static routing is the process of an administrat@nuoally adding
routes in each router’s routing table. There areebts and disadvantages
to all routing processes.

Static routing has the following benefits:-
* No overhead on the router CPU.
* No bandwidth usage between routers.
* Security (because the administrator only allowginguto certain
networks).

Static routing has the following disadvantages:-
* The administrator must really understand the imtevork and how
each router is connected to configtire routes correctly.
» 1f one network is added to the internetwork, theiagstrator must
add a route to it on all routers [12].
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2.5.3 Default Routing:

Default routing is used to send packets with a tena@stination
network not in the routing table to the next hopten. You can only use
default routing to configure a default route, yoseuwvildcards in the
network address instead of network information amask by using a
default route, and you can just create one statiterentry instead. First,
you must delete the existing static route entryead. First, you must
delete the existing static routes from the routed then add the default
route. Default routes: the ip classless command.Cidco routers are
glassful routers, which mean they expect a defulihet mask on each
interface of the router. When a router receivesaeket for a destination
subnet not in the routing table, it will drop thecget by default if you are
using default routing, you must use the ip classtesnmand because no
remote subnets will be in the routing table [8][13]

2.5.4 Dynamic Routing:

Dynamic routing is the process of using protocalsfind and
update routing tables on routers this is easien thi@tic or default
routing, but you use it at the expense of routetJgiocesses and
bandwidth on the network links.

A routing protocol defines the set of rules usedabputer when it
communicates between neighbors routers. Therenaréypes of routing
protocols used in internetworks:

Interior Gateway Protocol (IGP) and Exterior Gatgwrrotocol
(EGP). IGP routing protocols are used to exchawogging information
with routers in the same autonomous system (AS)A&ns a collection
of networks under a common administrative domai@PE arc used to
communicate between Asses [14].

2.6 Distancevector & Link state:

The distance-vector routing protocols use a digtaieca remote
network to find the best path each time a packesgbrough a router,
it's called a hop. The route with the least numtiehops to the network
Is determined to be the best route. The distancwreouting algorithm
passes complete routing tables to neighbor routers.
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The neighbor routers then combine the receivednguéble with
their own routing tables to Complete the internekwmap this is called
routing by rumor, because a router receiving amtgérom a neighbor
router believes the information about remote nekkwawithout actually
finding out for itself: It is possible to have atwerk that has multiple
links to the same remote network. If that is theegahe administrative
distance is first checked. If the administrativstance is the same, it will
have to use other metrics to determine the behttpatse to that remote
network [15].

RIP uses only hop count to determine the best pathan
internetwork. If RIP finds more than one link t@tiame remote network
with the same hop count, it will automatically merh a round-robin load
balance. RIP can however, a problem with this tgpeouting metric
arises when the two a remote network are diffepamdwidths but the
same hop count perform load balancing for u in eadting table. Each
router sends its complete routing table out eaalterohas only the
directly connected network stop six equal-cost littk each active
interface on the router. The routing table of eachter | When the
routers are converging, no data is passed. Thdtis fast convergence
time is a plus. One of the problems with RIP, irtfais its slow
convergence time includes the network number, iex@rface, and hop
count to the network [16].

Typically called shortest path first, the routeectke create three
separate tables. One of these tables keeps trackrexdtly attached
neighbors, one determines the topology of the enftiternetwork, and
one is used for the routing table. Link-state rautenow more about the
internetwork than any distance-vector routing pctotoAn example of a
IP routing protocol that is completely link staseOSPF.

Uses aspects of distance vector and link stateeXample, EIGRP.
There is no set way of configuring routing protectdr use with every
business. This is a task that is performed on @-bgsase basis.
However, if you understand how the different rogtiprotocols work,
you can make good business decisions. This comgeguivalent exam
only cover distance- vector routing protocols amebty [11][14].
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2.7 Routing I nformation Protocol (RIP):-

RIP it is the dynamic routing protocol being usadhe practical
networks to propagate network topology informatiorthe neighboring
routers. The RIP allows that routers update theuting tables at
programmable intervals, generally every 30 seconds.

RIP is a true distance-vector routing protocokmds the complete
routing table out to all active interfaces eve3€osels. RIP only uses hop
count to determine the best way to a remote netwbuk it has a
maximum allowable hop count of 1%neaning that 16 is deemed
unreachable. RIP works well in small networks, ibus inefficient on
large networks with slow WAN links or on networkstlwlarge number
routers installed [17]

RIP version 1 uses only classful routing, which nseghat all
devices in the network must use the same subnét.nass is because
RIP version 1 does not send updates with subnek mmésrmation in
tow. RIP version 2 provides what is called prefxiting and does send
subnet mask information with the route updatesithézlled classless.

Rip version 1 Distance Vector and Default MetricoHoount and
Administrative Distance 120 and Hop Count Limit 4&d Convergence
Slow and Update timers 30 seconds and Updates t&ble and
Algorithm Bellman-Ford and Update Address Broadeasi Port UDP
Port.

Rip version 2 Distance Vector and Default MetricoHoount and
Administrative Distance 120 and Hop Count Limit 4&d Convergence
Slow and Update timers 30 seconds and Updates TFallle and
Algorithm Bellman Ford and Update Address 224.08n8 Port UDP
port.

Characteristic RIP is Distance vector routing pecotp and It
metric is the number of jumps and The maximum nunatbgumps is 15
and One updates every 30 seconds and it selecfadtest route for the
packages and It generates great amount of traffimedwork with
updates.

The main is that The RIP allows fifteen as maximumt for the
number of jumps through which data can be sent,ridteork destiny is
considered unreachable if there are more tharefifjgmps router and
routers that use RIP is that Constantly they amneoted with routers
neighboring to update his tables of routing, getmegatherefore a great
amount of network traffic Nevertheless, the RIP tocares being very
popular and it is Continued implementing widely][17

)|
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2.7.1 Routing | nfor mation Protocol Timers:

RIP uses three different kinds of timers to reqults performance
Route update timer sets the interval (typically $€conds) between
periodic routing updates, in which the router sem@®mplete copy of its
routing table out to all neighbors.

Route invalid timer determines the length of tirhattmust expire
(90 seconds) before a router determines that & toag become invalid.
It will come to this conclusion if it hasn't heaahy updates about a
particular route for that period. When that happéhs router will send
out updates to all its neighbors letting them kribat the route is invalid
[18].

Route flush timer sets the time between a route@rewy invalid
and its removal from the routing table (240 secyndefore it is
removed from the table, the router notifies itsghbors of that route’s
impending doom. The value of the route invalid timaust be less than
that of the route flush timer. This is to providee trouter with enough
time to tell its neighbors about the invalid rob&fore the routing table is
updated [18]

2.8 Open shortest path first (OSPF): -

In 1988, the group: Internet Engineers Task FortEeTK)
began to develop a new protocol of routing thatvd@uld replace to
protocol RIP. Then development the Open Shortett Paist protocol
(OSPF). Protocol OSPF proposes the use of sharteaecessible routes
by the construction of a map of the network anc dstse maintenance
with information on local and neighboring systethss way he is able to
calculate the metric for each route, and then tioeter routing routes are
chosen.

OSPF characteristics are fast detection of chamgdse topology
and very fast reestablishment of routes withoup$@nd Low overload,
use updates about changes on routes, and Divisitnafoc by several
equivalent routes, and Routing according type oVise, and Use of
multi-send in local area networks, and Subnet aoge6 net mask
Authentication.
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2.8.1 Open Short Path First Cost

The path cost of an interface in OSPF is dalftestric that indicates
standard value such as speed. The cost of anaogei$ calculated on the
basis of bandwidth in equation (1). Cost is invigrggoportional to the
bandwidth. Higher bandwidth is attained with a lowest.

10®

Cost=———— — (1)
Bandwidth in bps

Where the value of 0% is 100000000 in bps is called reference
bandwidth based on by default [9] [18]

2.8.2 Shortest Path First (SPF) Algorithm

OSPF is a link state routing protocol that usefi@tsst path first
algorithm to calculate the least cost path to albwn destinations.
Dijkstra algorithm is used for calculating the dket path. Several
procedures of this algorithm are given [10]:

For any change in the routing information, a linkats
advertisement is generated by a router. This adeenent
provides all link states on that particular rowtéh information.

* All routers exchange LSAs by flooding. The link tetaipdate is
received by each router and preserves a copy &f duate
database in it. This link state update propagateslit other
routers.

* After creation of database of each router, rouséast calculating
shortest path tree to the destinations. In ordéefini the least
cost path, the router uses Dijkstra algorithm.

If any changes occurred in the OSPF network suclinkscost,
new network being added or deleted, Dijkstra atbari is
recalculated to find the least cost path.

| 15 )
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Figure (2.1) Network cost

Every router uses this algorithm at the root of tfe® in order to
find the shortest path on the basis of cost tolrdhe destinations.
Figure (2.1) shows a network diagram that is ingidawith the interface
cost to find out the shortest path [19].
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Figure (2.2) shortest path trees
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2.8.3 Open Short Path First Convergence

Consider the network in Figure (2.3) running OSREsume the
link between Router3 and Router5 fails. RouterZcistlink failure and
sends LSA to Router2 and Router4. Since a changheimetwork is
detected traffic forwarding is suspended. Router@ Router4 updates
their topology database, copies the LSA and fldugirtneighbors. By
flooding LSA all devices in the network have topptal awareness. A
new routing table is generated by all routers bynmg Dijkstra
algorithm. The traffic is now forwarded via Router4

Eouter 4

Fouter 1 Router 2 Fouter 3

Eouter 5

Figure (2.3) OSPF Network
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2.8.4 Advantages and Disadvantages of OSPF

The advantages of OSPF are:
* OSPF is not a Cisco proprietary protocol.
» If any changes occur in the network it updates fast
* OSPF minimizes the routes and reduces the sizeutihg table by
configuring area.
* Low bandwidth utilization.
* Multiple routes are supported.
» Support variable length subnet masking.
* |tis suitable for large network.

Disadvantages of OSPF are:
 Difficult to configure.
* Link state scaling problem.
* More memory requirement

2.9 Enhanced Interior Gateway Routing Protocol (El GRP): -

EIGRP is an enhanced version of IGRP (Interior ®ateRouting
Protocol), an obsolete routing protocol that wasettgped by Cisco.
EIGRP is an advanced distance-vector protocol itmglements some
characteristics similar to those of link-state poois. Some Cisco
documentation refers to EIGRP as a hybrid protoEtGRP advertises
its routing table to its neighbors as distance areptotocols do, however
it uses the hello protocol and forms neighbor re@hesthips similar to link-
state protocols. EIGRP sends partial updates whanetiic or the
topology on the network changes. It does not serildroéuting-table
updates in periodic fashion as distance-vectoropm$ do. EIGRP is a
classless protocol that permits the use of VLSMari@ble Length
Subnet Masks) and supports CIDR (Classless intenddo Routing) for
a scalable allocation of IP addresses [19].

EIGRP uses the metrics like bandwidth, delay, bdlig, load, and
MTU in making its routing decisions .The default trmes used are
bandwidth and delay. For a more granular level oftol, EIGRP
multiplies each of the metrics by 256 before periog the calculation of
the composite metric. EIGRP has been designed ke maich better use
of bandwidth and to allow routers to have a muctiebeawareness of
neighboring routers. Instead of sending its emtrging table out at
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regular intervals an EIGRP router sends out onlgtigdaupdates, and
even then, only when a route changes. This makesttar use of the
Network bandwidth An EIGRP router also has a mammmete view of
the network than a tidal distance vector protosoitaot only maintains
its own routing table, but also keeps a copy of tbeting tables of
neighboring routers. When an EIGRP router cannad fa route to a
network based on all the information it currentshit sends out a query
to other routers, which is propagated until a resifeund [19].

2.9.1 Enhanced I nterior Gateway Routing Protocol Features:

In a well- designed network, EIGRP scales well gmdvides
extremely quick convergence times with minimal ratwtraffic some of
the features of EIGRP are as follows:

EIGRP has rapid convergence times for changes ann#étwork
topology. In some situations convergence can bestlimstantaneous
EIGRP uses DUAL to achieve rapid convergence aerothat runs
EIGRP stores backup routes for destinations whey #re available so
that it can quickly adapt to alternate routes. df appropriate route or
backup route exisis the local routing table. EIGRP queries its nbgts
to discover an alternate route. These queries espapgated until an
alternate route is found [11].

EIGRP has low usage of network resources duringmabr
operation; only hello packets arc transmitted ostable network. Like
other link-state routing protocols, EIGRP uses BRGRello packets to
establish relationships with neighboring EIGRP eosit Each router
builds a neighbor table from the hello packets tihateceives from
adjacent EIGRP routers. EIGRP does not send periaditing updates
like IGRP does. When a change was occurs, rouaibte tchanges are
only propagated, not the entire routing table. Witbanges are only
propagated the bandwidth required for EIGRP packetsinimized,
which reduces the load that the routing protocsélit places on the
network.

EIGRP supports automatic (Classful) route summaozat major
network boundaries as the default. However, urditkeer glassful routing
protocols, such as IGRP and RIP, manual route suizat@n can be
configured on arbitrary network boundaries to redtice size of the
routing table [11] [10].
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2.9.2 Packet Enhanced I nterior Gateway Routing Protocol Types:

Like OSPF, EIGRP relies on different packet typesiaintain its
tables and establish relationshlps with neighbaterd&clGRP uses the
following live types of packets [20]:

* Hello

* Acknowledgment
» Update

* Query

2.9.3 Enhanced Interior Gateway Routing Protocol M etrics

With the use of total delay and the minimum linkndaidth, it is
possible to determine the routing metrics in EIGRBmposite metrics,
which consists of bandwidth, reliability, delay,dalvad, are considered
to be used for the purpose of calculating the prefe path to the
networks in equation (2). The EIGRP routing updates the hop count
into account though EIGRP does not include hop tasma component of
composite metrics. The total delay and the mininhandwidth metrics
can be achieved from values which are put togaihenterfaces and the
formula used to compute the metric is followed []

2 = ) B
256 <[(}{1+B + — d+KJ “Delay)|* e —>(2)

For weights, the default values are:
Ki=1, K>=0, Ks=1, K4,=0, Ks=0.
These default values efficiently trimming down #i®ve formula to
256 x (BW + Delay)

A significant and totally non-obvious fact is thiat then term
— = |snotused (i.e. taken as 1)
K4+ Behabihty

EIGRP uses calculate scale bandwidth is:

Bw = — x156
B

Where (B) is in kilobits per second and represents the mmimn
bandwidth on the interface to destination
BW = Bandwidth
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2.9.4 Diffusion Update Algorithm

The Diffusion Update Algorithm (DUAL) uses some yisions
and theories which has a significant role in loopidance
mechanism as follows [11]:

» Feasible Distance (FD)
The lowest cost needed to reach thangdi®n is usually termed
as the feasible distance for that specific destinat
* Reported Distance (RD)
A router has a cost for reaching the destinaand it is denoted as
reported distance.
* Successor
A successor is basically an adjacent routechivdetermines the least-
cost route to the destination network.
» Feasible Successor (FS)
FS is an adjacent router which is used terad loop free backup
path to the destination by fulfilling the conditeof FC.
» Feasible Condition (FC)
After the condition of FD is met, FC is usedorder to select the
reasonable successor. The RD advertised by a relubend be less than
the FD to the same destination for fulfilling thendition.

In EIGRP, all route calculations are done by theADUOnNe of the
tasks of DUAL comprises keeping a table, known @sology table,
which includes all the entries found from the |doge paths advertised
by all routers. DUAL selects the best loop-freehp&nown as successor
path) and second best loop free path (known asbfegsath) from the
topology table by using the distance informatidnthen saves this into
the routing table. The neighbor of the least coste to the destination is
called a successor [20].

In case of having no loop-free path in the topoltayle, the re-
calculation of the route must be done and thenDWAL inquire its
neighbors. This occurs during re-calculation forarshing a new
successor. Although the re-calculation of the raldes not seem to be
processor-intensive, it may have an effect on dmergence time and

Consequently, it is useful for avoiding needlessputations. In case of
having any FS, DUAL is used for avoiding any nesslle2-computation.
If we consider Figure (2.3), will be able to undargl how the DUAL
converges. This example aims at router K for th&tidation only. The
cost of K (hops) coming from each router is preseém figure (2.3).

( |
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Router K

/ﬂ

Fouter A
(1)

Router I}
)

Router B
1)

Router
(3)

Figure (2.4): DUAL placed in the network

In Figure (2.4), the link from A to D fails. Whehd loss of the FS
occurs, a message goes to the adjacent routebgdnt This is received
by C. Then C determines if there is any FS. In acddeaving no FS, C
needs to begin a new route calculation by entetiegactive state. The
cost from router C to router K is 3 and the cosbfrrouter B to router K
Is 2. Hence it is possible for C to switch to Befdis no effect on router

A and B for this change. Thus they have no contidiouin finding the
reasonable successor [12].

Router K

/ﬂ

Router A Router I
(1) (4)
Router B Router
(2) (3)

Figure (2.5): Failure link of network topology
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2.9.5 Enhanced Interior Gateway Routing Protocol Conver gence

Would assume in figure (2.3), that the link from U3 and
Router5 goes down and at the same time Router3ifidsrthe failure of
the link. There is no FS present in the topologtablase and hence the
role of Router3 is to be entered into the activeveogence. Router4 and
Router2, on the other hand, are the only neightwoRouter3. Given that,
there is no availability of route with lower FD, darRouter3 sends a
message to both Router4 and Router2 for gainingg&dl successor.
Router2, for acknowledgement, replies to RoutekBiadicates that there
Is no availability of successor. On the other haRduter3 gets positive
acknowledgement from Router4 and the FS with higher becomes
available to Router3. The distance and new patilosved by Router3
and then added to the routing table. Followed byt®@ and Router4 are
sent an update about the higher metric. In the orétwall the routers
converge when the updates are reached to thgn[]8

2.9.6 Advantages and Disadvantages of EI GRP

There are some advantages provides by EIGRP asvioll
» Easy to configure.

» Loop free routes are offered.
* |t keeps a back up path in the network to get #stidation.
» Multiple network layer protocols are included.

* EIGRP convergence time is low and it is respondini¢he
reduction of the bandwidth utilization.

» |t can work with Variable Length Subnet Mask (VLSkhd Class
Less Inter Domain Routing (CIDR).

» EIGRP also supports the routing update authenpicati
Disadvantages of EIGRP are:

» Considered as Cisco proprietary routing protocol.

* Routers from other vendors are not able to utlixeRP.




