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Abstract— Routing protocol are used to find the set of 

optimal paths from source to a given destination that is, it is 

used to select the best path in a network. Then it explains 

about the various types of the routing protocol and how 

these protocols are implemented in various kinds like RIP, 

OSPF, BGP4, multicast distance vector, etc. These are 

mainly differentiated into unicast and multicast routing 

protocol. In a routing protocol the internet becomes so large 

and thus it uses a concept called AS(Autonomous System) 

which are used for divide the  internet into smaller regions 

and thus the paper is fully discussed briefly  about the 

concepts of routing protocol. 
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I. INTRODUCTION 

Routers are used to forward the network traffic among 

networks or as IP datagram from one  to another on the path 

from source to destination. Routing protocols are used to 

decide about which routes are to be taken. Routers must 

have an idea of internet topology in order to consider best 

route, for that it consider two things based on  least cost 

criteria depends on the current conditions. The routing 

process, on  the basis of routing tables which are used to 

maintain the records of the various routers destination.Each 

router needs one corresponding routing table and for each 

destination network there will be only one entry,  not for 

each destination host.  

When datagram reaches the router that are attached 

to the destination network, the router can deliver it to the 

host. Each and every entry of the table shows the next  node 

on the route of reaching the destination but it wont show the 

whole route. Routing table may also exists in hosts when if 

multiple routers are attached to the network or if the 

attached network has a single router. 

A. Classification of routing protocol: 

The routing protocol is classified majorily into two 

catagories as follows: 

1) Unicast protocol- sends  message  to only a single 

specific node. It is a one-one delivery from source to 

destination. 

 
Fig. 1: 

2) Multicast protocol- sends  message to a group (many) 

of nodes. It is one-many delivery from source to 

destination. 

 
Fig. 2: 

II. UNICAST ROUTING PROTOCOL: 

The main objective of the unicast routing protocol is to 

discuss about 

 the new concept of Autonomous System (AS)[2] 

that divide the internet into smaller  administrative 

regions. 

 the distance vector routing and explain about the 

Bellman-Ford algorithm and this is implemented 

by using the RIP(Routing Information Protocol). 

 the link state routing and explain about  the 

Dijkstra’s  algorithm and this is implemented using 

the OSPF(Open Shortest  Path First). 

 the path vector routing and this is implemented 

using the BGP4(Border Gateway Protocol 

version4). 

A. Classification of unicast routing protocol 

Now-a-days, the internet becomes so large and the single 

routing protocol cannot able to update the entire task of 

routing table of all routers. Thus the internet is divided into 

an Autonomous System(AS) which is a group of routers or 

networks under the authority of a single administration.This 

routing protocol is broadly classified into two categories as 

1) Inter-domain routing protocol-Routing between the 

Autonomous System. 

2) Intra-domain routing protocol-Routing inside the 

Autonomous System. 

The intra-domain routing protocol is used to implement the 

distance vector routing algorithm as RIP and link state 

routing protocol as OSPF whereas the inter-domain routing 

protocol is used to implement the path vector routing as 

BGP4. 

1) Distance Vector Routing: 

The distance vector routing  is coming under the category of 

intra-domain routing protocol that points to the fact that the 

routing protocol handles the vectors of distances to other 

nodes in the network. Each router exchange information 

with neighbouring router that is if two nodes are said to be 

neighbours  they are connected directly to the same network 

and that it requires   information  transmission  to all 

neighbours for each router.  For  all destination networks it 

contains the estimated  path  costs and the changes may take 

long time to propagate. 

 
Fig. 3: 

Distance vector algorithm uses Bellman-Ford 

algorithm which operates in a simple manner. First a single 

node start from its position and it only knows the immediate 

neighbouring node  and direct path  costs to reach that node. 

After reaching, on a regular basis, the each node  sends to 

each of its neighbouring  nodes and its own present 

calculation of the total cost to get the all knowing 
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destinations. Then the neighbouring node examines this 

information  and compare to what they already known and if 

any improvement it immediately update to the routing table 

and thus it gets the best total cost path. 

Bellman-Ford Algorithm: 

Bellman-ford algo() 

{ for(i=1;i<=N;i++) 

 { for(j=1;j<=N;j++) 

  { if(i==j) 

  A[i][j]=0; 

  C[i][j]=0; 

  else 

  A[i][j]=infinity; 

  C[i][j]=cost given between i anf j;} 

 } 

} 

repeat 

{ for(i=1;i<=N;i++) 

 {for(j=1;j<=N;j++) 

 A[i][j]=min{(c[i][1]+A[1][j])...........(c[i][N]+A[N][

j])} 

 } 

} until (no alterations in previous iterations); 

} 

Bellman-Ford algorithm is an iterative process 

where it find the shortest path from source to all possible 

destination network using only one link then it adds 

maximum of two links to find the appropriate paths then 

maximum of 3 links  and so on until  there is no change or 

any  improvement is taking place in the table by adding 

more number of  links. 

2) Rip-Routing Information Protocol: 

RIP uses the distance vector routing approach, where it is an 

intra-domain(interior) routing protocol used inside an 

autonomous system. It applies hop count as a routing metric. 

In a path, it allows the number of hops by implementing a 

limit  from source to the destination the RIP prevents 

routing loops. The highest possibility of the number of hops 

provided for RIP is 15 and hop count is 16 when it 

considering the infinite distance, that is the route considered 

is unreachable. 

 
Fig. 4: 

 
Table. 1: Router1 

 
Table. 2: Router2 

Each node maintains three vectors Link cost for 

each network it attaches one entry Distance vector used in 

routing table metric-column in the next slides next hop 

vector also used in routing table next router column in the 

next slide. RIP implements distance vector routing directly 

with some considerations. 

1) Rip Message: 

-A  Request Message: 

A router sends a  request message  that has just come up 

with some time-out entries. A request can ask either about a 

specific entries or all  the entries. 

-A Response Message: 

A response can be either solicited or unsolicited. 

2) Rip Timers: 

-Update Timer: 

Its timer is about 30 sec and it used to and it handles the 

intervals between the two unnecessary response messages. 

-Garbage Collection Timer: 

Its timer is about 120 sec. A invalid route is not purged from 

the  routing table until this timer expires 

-Invalid Timer: 

Its timer is about 180 sec and it used to mention the routing 

entries that are present in the routing table without being 

updated  and it also called as Expiration timer. Once the 

timer expire, the hop count will be set to 16, for the routing 

entries in the routing table that notifies the unreachable 

destination. 

-Hold-Down Timer: 

Its timer is about 180 sec and it is started per routing  entries 

and this allows the route to get stabilized, when the values 

of hop count is transform from least  value to the larger 

value. 

-Flush Timer: 

Its timer is about 240sec and it is used to control the time 

between the unreachable destinations or invalidated route 

and it flushes the entry from the routing table. 

3) Rip Versions: 

-Rip Version1: 

It uses classful routing and it is an original specification of 

RIP. It does not carry subnet information. 

-Rip Version2: 

It is used to carry the subnet information. It multicast the 

entire routing table to all the adjacent routers. 

B. Link State Routing: 

It is majorily designed to overcome the drawbacks of the 

distance routing vector. Each node in the domain has the 

entire topology of the domain that listing the nodes and 

links, how they are connected including the type, cost and 

condition of the links. When router is initialized, it 

determines the link cost on each interface, advertising  the   

link costs sets to other  routers  in topology and  each router 

used to monitors its link costs. In this way, each router in the 

topology builds up the picture of  the entire topology. Link 

state routing uses the Dijkstra’s algorithm.   

 

 
Fig. 5:  

 

In this  building  the  routing table, creation of the 

states of the links by each node called the Link State 

Packets(LSP). 

Dijkstra’s Algorithm: 
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Dijkstra’s algorithm() 

{ path={self;} 

for(i=1;i<=N;i++) 

{If(i neighbour to self && i!=self) 

D[i]=c[self][i]; 

If(i not neighbour to self) 

D[i]=infinity; 

} 

D[self]=0; 

} 

Repeat 

{If(D[i] is minimum among all the other nodes) 

{ path= path U i; 

} 

for(j= 1;j<=M;j++) 

{ D[j]= min(D[j], D[j]+c[i][j]); 

} 

}until( all nodes included in the path,M=0) 

Dijkstra’s algorithm which is used to find the 

shortest path in the order of increasing  path  length it used 

to develop the  paths from a given node to all other nodes.  

At  each  and every stage, the shortest path from source  to 

one node next to it,  is determined. The nodes that  are  

determined   for shortest path is kept in a set. At each 

iteration, node not in the set but it has the shortest path from 

source means, then it is added to the set. As each node 

added to the set, path from source to the nodes that are not 

presented  in the set are checked, whether there is any 

possibility for a better path through this new node. 

Thus the link state routing algorithm [5] is 

implemented using the Dijkstra’s algorithm and now it uses 

the concept called OSPF. 

Ospf- (Open Shortest Path First): 

OSPF is a  routing  protocol  which are used to find 

the best path for packets. It is an intra-domain routing 

protocol based on the link state routing and its domains is 

also an autonomous system. It maintains the state of local 

links. It transmits the updated information to all routers in an 

Autonomous System(AS). Then the routers that are 

receiving the updates must acknowledge and each router 

maintains the database that reflects in the topology in the 

form of directed graph and then it generates the spanning 

tree and routing table. 

The OSPF has a  routing policies for constructing a 

routing table that are governed  by the factors of link costs 

that are associated with  each routing interface. The routing 

metric is said to be the cost of each hop in each direction 

and the cost factors may be  representing the distance of a 

router, data throughput of a link(inversely proportional to 

 
Fig. 6:  

data rate), or link availability and reliability, delay, 

expressed as simple unitless numbers. 

 The OSPF routing protocol largely replaces the 

older routing protocol information in corporate networks. In 

this OSPF there is a possibility of changing the values in the 

routing table that the network immediately sends  the 

information to all the OSPF hosts that are presented  in the 

network so they  all have the same  informations of  the 

routing table. It  happens  only when a change has taken 

place and it sends only the part that has changed. 

OSPF implements with some considerations. 

1) Area Types: 

Areas are uniquely identified with 32-bit numbers, 

its identifiers are normally written in dot-decimal notation. 

-Backbone Area: 

It is responsible for disseminate routing 

information between the non-backbone areas. Its 
connectivity is established and maintained through the 

virtual link. 

Transit Area: 

It has two or more OSPF border routers and it is 

mainly used to hand over the network traffic from one area 

to another. 

2) Metrics: 

    There are four types of metrics are recognized. 

-Intra-area 

-Inter-area 

-External Type1 

-External Type2 

3) Types: 

-Internal Router: 

  Interface belonging to same area. 

-Area Border Router: 

One or more areas is connected  to the main 

backbone network. 

 

-Backbone Router: 

Interface to the backbone area. 

C. Path Vector Routing: 

A path vector routing protocol is a computer 

network protocol, an inter domain routing  protocol [6] 

which is used to maintain the path information that gets 

updated dynamically. It is different from distance vector 

routing and link state routing. It is suitable for exterior 

routing protocol. It gives us  information about the networks 

that can be reached by a given router, but it  does not 

include the distance or cost estimate. 

 
Fig. 7: 

Path vector routing has many factors, some of the 

important factors are stated as follows: 

-Sharing: A speaker in the Autonomous System shares its 

table 

with immediate neighbours. 

-Updating: Add the nodes that are not in the routing table 

and thus it shows the path. 
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-Policy Routing: Any of the path against its policy it cannot 

update the routing table and deletes that path and that 

destination. 

-Optimum Path: Path that fits 

-Loop Prevention: A route checks to see if its AS has a path 

list to the destination. 

BGP4-BORDER GATEWAY PROTOCOL VERSION4: 

BGP is a standardized exterior gateway protocol  

which are designed to exchange  routing information and  

reachability  information between (AS) autonomous  system 

on the internet. It makes decisions based on the paths, the 

network  policies etc. The current version of the BGP is 4 

and on the internet it has been since 1994. 

Most ISP(Internet Service provider)  use this  to 

establish routing between one another. BGP neighbours 

called peers which are established  between routers by 

manual configuration . 

 
Fig. 8: 

When it  runs in the  same AS(Autonomous 

System) between two peers,  it is referred to as  internet 

BGP whereas when BGP runs between different 

AS(Autonomous System) it is referred to as external BGP. 

The main difference between  these two peering is that the 

routes that were received from one peers are propagated to 

other peers. 

BGP  peer  uses  a simple finite state machine that 

consists of six states as  

1) idle  

2) connect  

3) active  

4) open sent  

5) open confirm  

6) established. 

 

III.  MULTICASTING ROUTING PROTOCOL: 

Multicasting is the simultaneous transmission of data to 

multiple destinations. In computer  networking  multicast 

may be one-to-many or many-to-many distribution [7] as it 

is a  group of  communication[8] where the  information  is 

addressed to the  group of  computers destinations. 

The multicasting protocol is implemented in the 

protocols such as Distance vector multicasting routing 

protocol, multicast extension to OSPF, and protocol 

independent multicast. 

A. Distance vector multicasting routing protocol: 

The Distance Vector Multicast Routing 

Protocol (DVMRP), [9]is a routing protocol used to share 

information between routers to facilitate the transportation 

of IP multicast The protocol is based on the RIP 

protocol. The router generates a routing table that has a 

knowledge for  the multicast group  with corresponding 

distances. When a router receiving the  multicast packets, it 

is forwarded by the router  interfaces that are specified in the 

routing table. If suppose a router does not wanted to be part 

of a  multicast group, it  will sends a "prune message". 

B. Multicast extension to ospf: 

MOSPF is an extension to OSPF and it maintains current 

image of the  topology network  through the unicast OSPF 

link-state routing protocol. Link state routing protocol  has  

router  that  sends a routing message  periodically where 

each router has a work, listing its neighbours and how far 

away they are. These messages are flooded throughout the 

entire network and so  

each and every router can build a map of network. 

Thus the locations are given in the map, a router 

builds a multicast forwarding table. MOSPF[10] enhances  

OSPF protocol that  provides the ability to route multicast IP 

traffic.  In a global state information, a routing domain has a 

multicast groups, in that at every node the protocol used to 

maintain the membership information. In a subnetwork, 

Group membership changes are detected by local router and 

this will be broadcasting the information to all other nodes. 

MOSPF is mainly suffers from poor scaling[11]. 

Here there are data traffic with flood and prune protocol 

which are having senders and the unwanted states are need 

to store by the routers and there is no receivers is said to be 

implicit messages whereas data traffic with MOSPF which 

are having all receivers and so router need to store unwanted 

state and there is no senders is said to be explicit messages. 

 

C.  Protocol   independent multicast: 

Protocol Independent Multicast is a multicast 

routing protocol that provides one-to-one and many-to-many 

distributions of data over networks. 

 

 
Fig. 9: 

1) Four variants of PIM: 

 PIM Sparse Mode (PIM-SM) scales fairly well for 

wide-area usages.[12] 

 PIM Dense Mode (PIM-DM) uses dense 

multicast routing which is implemented 

straightforwardly  but it generally has a poor 

scaling properties. 

 Bidirectional PIM it generally scales well because 

there is no source-specific state needed 

 PIM Source-Specific Multicast (PIM-SSM)  secure 

and scalable model for the limited number of 

applications. 

IV. CONCLUSION:  

Routing algorithm are majorily used to implement in many 

of the protocols to find the  best paths easily from the given 

source to destination. This paper is fully discussed briefly 

about the unicast and multicast protocols.  

 One of the major well known concept explained for 

the unicast protocol is about the BELLMAN-FORD 

algorithm and for the multicasting protocol we explained 

about the DIJKSTR’S algorithm. 
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In this paper we discussed briefly about the 

concepts of various kinds of routing protocol and thus the 

paper can be expanded by implaementing  any protocol with 

OSPF to control the network traffic. 
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