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UNIT III  NETWORK LAYER         9 

Network layer – Switching concepts – Circuit switching – Packet switching –IP –– 

Datagrams ––IP addresses- IPV6– ICMP – Routing Protocols – Distance Vector – 

Link State- BGP 

 

UNIT-3      PART-A(2 MARKS) 

1. List the difference between circuit switching and Packet switching. 

Soln: 

Difference Between Circuit Switching and Packet Switching 

Circuit Switching Packet Switching 

A circuit needs to be established to make 

sure that data transmission takes place. 

Each packet containing the information 

that needs to be processed goes through 

the dynamic route. 

A uniform path is followed throughout 

the session. 

There is no uniform path that is followed 

end to end through the session. 

It is ideal for voice communication, while 

also keeping the delay uniform. 

It is used mainly for data transmission as 

the delay is not uniform. 

Without a connection, it cannot exist, as 

the connection needs to be present on a 

physical layer. 

A connection is not necessary, as it can 

exist without one too. It needs to be 

present on a network layer. 

Data to be transmitted is processed at the 

source itself. 

Data is processed and transmitted at the 

source as well as at each switching 

station. 

 

2. What kind of routing information do routers exchange among themselves 

while running distance vector algorithm? In particular, briefly describe the 

format of the     routing information that it exchanged.     

Soln:- 

In distance vector algorithm, the routers exchange their routing table with other 

neighbor routers.The routing table consist information’s on Network ID, Cost and 

Next Hop for the     neighbours. 
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3. Identify the class/speciality of the following IP addresses:  

a)110.34.56.45 b)127.1.1.1 c)212.208.63.23 d)255.255.255.255 

Soln:  

a)110.34.56.45 - Class A 

b)127.1.1.1 - Loop back address c)212.208.63.23 - Class C 

d)255.255.255.255 – Broadcast address 

4. What is the purpose of Address Resolution Protocol(ARP)? 

Soln: 

1. ARP is a dynamic mapping method that finds a physical address for a given 

logical address. 

2. i.e. mapping IP address to physical address. 

3. What is multicasting?  

Soln: 

Multicasting is a technical term that means that you can send a piece of data (a 

packet) to multiple sites at the same time. (How big a packet is depends on the 

protocols involved-it may range from a few bytes to a few thousand.) The usual 

way of moving information around the Internet is by using unicast protocols -- tools 

that send packets to one site at a time. 

4. What are the different kinds of multicast routing?  

Soln: 

Different kinds of multicast routing are reverse path multicasting and reverse path 

broadcasting. 

5. Define subnetting.  

Soln: 

Subnetting is a technique that allows a network administrator to divide one 

physical network into smaller logical networks and thus, control the flow of traffic 

for security or efficiency reasons. 

6. What is multicast? What is the motivation for developing multicast?   

Soln: 

Multicasting means delivering the same packet simultaneously to a group of 

clients. Motivation for developing multicast is that there are applications that want 

to send a packet to more than one destination hosts. 

7. Expand and define MTU.  

Soln:  

Maximum Transmission Unit. MTU is a networking term defines the largest 

packet size that can be sent over a network connection. 
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8. What are the salient features of IPV6? . 

Soln: The following are the features of the IPv6 protocol: 

a. New header format 

b. Large address space 

c. Efficient and hierarchical addressing and routing infrastructure 

d. Stateless and stateful address configuration 

e. Built-in security 

f. Better support for quality of service (QoS) 

g. New protocol for neighboring node interaction 

h. Extensibility 

9. Define source routing.  

Soln:- 

All the information about the network topology is required to switch a packet 

across the network is provided by the source host. For switching that uses neither 

virtual circuits nor conventional datagrams is known as source routing. 

10. What is the need of subnetting?  

Soln:- 

Subnetting divides one large network into several smaller ones. Subnetting adds 

an intermediate level of hierarchy in IP addressing. 
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UNIT-3      PART-B(13 MARKS) 

1. Discuss Circuit Switching with neat diagram in detail.                  (13) 

Soln:- 

o Circuit switching is a switching technique that establishes a dedicated path 

between sender and receiver. 

o In the Circuit Switching Technique, once the connection is established then the 

dedicated path will remain to exist until the connection is terminated. 

o Circuit switching in a network operates in a similar way as the telephone works. 

o A complete end-to-end path must exist before the communication takes place. 

o In case of circuit switching technique, when any user wants to send the data, 

voice, video, a request signal is sent to the receiver then the receiver sends back 

the acknowledgment to ensure the availability of the dedicated path. After 

receiving the acknowledgment, dedicated path transfers the data. 

o Circuit switching is used in public telephone network. It is used for voice 

transmission. 

o Fixed data can be transferred at a time in circuit switching technology. 

Communication through circuit switching has 3 phases: 

o Circuit establishment 

o Data transfer 

o Circuit Disconnect 

 
Circuit Switching can use either of the two technologies: 

Space Division Switches: 

o Space Division Switching is a circuit switching technology in which a single 

transmission path is accomplished in a switch by using a physically separate set of 

crosspoints. 

o Space Division Switching can be achieved by using crossbar switch. A crossbar 

switch is a metallic crosspoint or semiconductor gate that can be enabled or 

disabled by a control unit. 

o The Crossbar switch is made by using the semiconductor. For example, Xilinx 

crossbar switch using FPGAs. 
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o Space Division Switching has high speed, high capacity, and nonblocking 

switches. 

Space Division Switches can be categorized in two ways: 

1.Crossbar Switch 

The Crossbar switch is a switch that has n input lines and n output lines. The 

crossbar switch has n2 intersection points known as crosspoints. 

Disadvantage of Crossbar switch: 

The number of crosspoints increases as the number of stations is increased. 

Therefore, it becomes very expensive for a large switch. The solution to this is to 

use a multistage switch. 

2.Multistage Switch 

o Multistage Switch is made by splitting the crossbar switch into the smaller units 

and then interconnecting them. 

o It reduces the number of crosspoints. 

o If one path fails, then there will be an availability of another path. 

Advantages Of Circuit Switching: 

o In the case of Circuit Switching technique, the communication channel is 

dedicated. 

o It has fixed bandwidth. 

Disadvantages Of Circuit Switching: 

o Once the dedicated path is established, the only delay occurs in the speed of data 

transmission. 

o It takes a long time to establish a connection approx 10 seconds during which no 

data can be transmitted. 

o It is more expensive than other switching techniques as a dedicated path is 

required for each connection. 

o It is inefficient to use because once the path is established and no data is 

transferred, then the capacity of the path is wasted. 

o In this case, the connection is dedicated therefore no other data can be 

transferred even if the channel is free. 

 

2. Explain in details packet switching.                                                      (13)  

Soln:- 

o The packet switching is a switching technique in which the message is sent in one 

go, but it is divided into smaller pieces, and they are sent individually. 
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o The message splits into smaller pieces known as packets and packets are given a 

unique number to identify their order at the receiving end. 

o Every packet contains some information in its headers such as source address, 

destination address and sequence number. 

o Packets will travel across the network, taking the shortest path as possible. 

o All the packets are reassembled at the receiving end in correct order. 

o If any packet is missing or corrupted, then the message will be sent to resend the 

message. 

o If the correct order of the packets is reached, then the acknowledgment message 

will be sent. 

 
 

Approaches Of Packet Switching: 

There are two approaches to Packet Switching: 

Datagram Packet switching: 

o It is a packet switching technology in which packet is known as a datagram, is 

considered as an independent entity. Each packet contains the information about 

the destination and switch uses this information to forward the packet to the 

correct destination. 

o The packets are reassembled at the receiving end in correct order. 

o In Datagram Packet Switching technique, the path is not fixed. 

o Intermediate nodes take the routing decisions to forward the packets. 

o Datagram Packet Switching is also known as connectionless switching. 
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3. State the major difference between Distance Vector Routing and 

Link State Routing. Discuss how these routing techniques work.  (13) 

Soln:- 

There are two major types of routing protocols: Distance Vector and Link State. 
1.Distance Vector: 
Distance Vector Protocol broadcasts its complete routing table periodically. 

Examples of Distance Vector Protocols are RIP, BGP [Border Gateway Protocol], 

IGRP, EIGRP [Enhanced IGRP]. A distance-vector routing protocol is one of the two 

major classes of routing protocols used in packet-switched networks for computer 

communications, the other major class being the link state protocol. A distance 

vector routing protocol uses the Bellman-Ford algorithm to calculate paths. 

A distance vector routing protocol requires that a router informs its neighbours of 

topology changes periodically and, in some cases, when a change is detected in the 

topology of a network. The three key features for this routing is, 

1. Sharing knowledge about the entire Network: 

Each router sends all of its collected knowledge about the network to its 

neighbours. 

2. Sharing only with neighbours: 

Each router sends its collected knowledge about the network to its neighbour 

routers which directly connected. It sends whatever it has knowledge about the 

network through all of its ports. 

3. Sharing at regular intervals: 

Each router periodically shares its knowledge about the entire network with its 
neighbours. Sharing Information: A router can share its knowledge about 
network to its neighbours. The knowledge may be collected by itself or otherwise 
shared from other routers. 
Routing Table: 
Distance vector routing information may be, Network ID, cost and NextHop. These 
three essentials need to form a Distance vector’s routing table. 

  

2.Link State: 

A Link-state routing is a concept used in routing of packet-switched networks in 

computer communications. Link-state routing works by having the routers tell 

every router on the network about its closest neighbours. The entire routing table 
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is not distributed from any router, only the part of the table containing its 

neighbours. 

The basic concept of link-state routing is that every node constructs a map of the 

connectivity of the network, in the form of graph. Using that map of connectivity 

graph, each node independently calculates the best next hop from it for every 

possible destination in the network. The collection of best next hops forms the 

Routing Table for the node. 

Contrast with Distance Vector: 

Distance vector, which work by having each node share its routing table with its 

neighbours. But, in link state protocol, the only information passed between the 

nodes is information used to construct the connectivity maps. 

Note:* Optimized link state routing protocol is its extended version which is used 

with wireless mesh networks. 

Three Key features for this routing are: 

 Sharing knowledge about the neighbourhood: 

Instead of sending its entire routing table, a router sends information about its  

neighbourhood only. 

 Share to all Routers: 

Each router sends its information to every other router on the network using 

process named flooding. 

 Share the information when change: 

Every router sends information about its neighbours if any change occurs. 

Distributing the information for the map: 

Next, each node periodically makes up a short message, the link-state 

advertisement, which: 

 Identifies the node which is producing it. 

 Identifies all the other nodes to which it is directly connected. 

 Includes a sequence number, which increases every time the source node makes 

up a new version of the message. 

This message is then flooded throughout the network. 

Calculating the shortest path: 

Each node independently runs an algorithm called Dijkstra’s algorithm used to 

identify every other node in the network. 
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4. Explain Routing table end Routing module.       (13) 

Routing table In Internetworking a routing table or Routing Information Base 

(RIB), is an electronic table or database type object that is stored in a router or a 

networked computer. The routing table stores the routes to particular network 

destinations. This information contains the topology of the network immediately 

around it. The construction of routing tables is the primary goal of routing protocols 

and static routes. 

Function – During the process of routing, decisions of hosts and routers are aided 

by the routing table. The routing table is not exclusive to a router. Depending on 

the routable protocol, host may also have a routing table that may be used to 

decide the best router for the packet to be forwarded. 

Type of entries in routing table: Network Route à A route (path) to a specific 

Network ID in the internetwork. Host Route à A route to a specific internetwork 

address (Network ID and Host ID). Host routes allow intelligent routing decisions to 

be made for each network address. Host routes are used to create custom routes 

to control or optimize specific types of network traffic. Default Route à A route 

that is used when no other routes for the destination are found in the routing 

table. If a router or end system cannot find a route for a destination, the default 

route is used. 

Contents Description 

Network id the destination network id 

Cost the cost of the path through which the 

packet 

is to be sent 

Next hop next hop is the address of the next 

station 

to which the packet is to be sent on the 

way to destination 

 

5. Explain Link state routing.       (13) 

• Routing protocols may use two main classes of routing protocols, Distance- 

Vector Routing protocol and Link-State Routing protocol used in packet- switched 

networks for computer communications. Examples of link-state routing protocols 

include OSPF and IS-IS. 

• The link-state protocol is performed by every switching node in the network. The 
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basic concept of link-state routing is that every node constructs a map of the 

connectivity of the network, in the form of a graph showing which nodes are 

connected to which other nodes. 

• Each node then independently calculates the best next hop from it for every 

possible destination in the network. The collection of best next hops forms the 

routing table for the node. 

Determining the neighbor node 

 First, each node needs to determine what other ports it is connected to, over 

fully-working links; it does this using a simple reachability protocol which it runs 

separately with each of its directly-connected neighbors. 

Distributing the information for the map 

 Next, each node periodically makes up a short message, the link-state 

advertisement,which: Identifies the node which is producing it. 

 Identifies all the other nodes to which it is directly connected. 

 Includes a sequence number, which increases every time the source node makes 

up a new version of the message. 

 This message is then flooded throughout the network. Each node in the network 

remembers, for every other node in the network, the sequence number of the last 

link- state message which it received from that node. Starting with the node which 

originally produced the message, it sends a copy to all of its neighbors. 

 When a link-state advertisement is received at a node, the node looks up the 

sequence number it has stored for the source of the link-state message. If this 

message is newer (i.e. has a 

higher sequence number), it is saved, and a copy is sent in turn to each of that 

node’s neighbors. 

Calculating Shortest Path 

Each node independently runs an algorithm over the map to determine the 

shortest path from itself to every other node in the network; generally some 

variant of Dijkstra’s algorithm. 

Contrast with Distance-vector 

Distance vector routing protocols which work by having each node share its 

routing table with its neighbors. In a link-state protocol, the only information 

passed between the nodes is information used to construct the connectivity maps. 

Effectiveness of Link-State 
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Link-state routing responds faster to broken links or the addition of links. 

Routes can be based on the avoidance of congested areas, the speed of a line, the 

cost of using a line, or various priorities. OSPF (Open Shortest Path First) is the 

most common routing protocol to use the link-state algorithm. 
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UNIT-3      PART-C(15 MARKS) 

1.Differentiate between IP and IPv6                                                                        (6) 

Soln:- 

 For decades, the keystone of the TCP/IP protocol architecture has been IP.  

 Fig 4a shows the IP header format, which is a minimum of 20 octets, or 160 bits. 

The header, together with the segment from the transport layer, forms an IP-level 

PDU referred to as an IP datagram or an IP packet. 

 The header includes 32-bit source and destination addresses. The Header 

Checksum field is used to detect errors in the header to avoid misdelivery.  

 The Protocol field indicates which higher-layer protocol is using IP.The ID, Flags, 

and Fragment Offset fields are used in the fragmentation and reassembly process.  

 In 1995, the Internet Engineering Task Force (IETF), which develops protocol 

standards for the Internet, issued a specification for a next-generation IP, known 

then as IPng. This specification was turned into a standard in 1996 known as IPv6. 

 IPv6 provides a number of functional enhancements over the existing IP, 

designed to accommodate the higher speeds of today’s networks and the mix of 

data streams, including graphic and video, that are becoming more prevalent. But 

the driving force behind the development of the new protocol was the need for 

more addresses. 

 The current IP uses a 32-bit address to specify a source or destination. With the 

explosive growth of the Internet and of private networks attached to the Internet, 

this address length became insufficient to accommodate all systems needing 

addresses.  

 As Figure 4b shows, IPv6 includes 128-bit source and destination address fields. 

 
                                                          Fig. 4. IP Headers 
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Ultimately, all installations using TCP/IP are expected to migrate from the current 

IP to IPv6, but this process will take many years, if not decades.  

2.Explain the inter domain routing. (8)  

• Unicast routing protocol: Intradomain and Interdomain 

• Inter domain routing: 

Routing between autonomous system. E.g. path vector 

• Routing protocols BGP. 

• Protocols for interdomain routing are also called Exterior Gateway Protocols 

 

3.Explain the RIP algorithm with a simple example of your choice. (16)  

• RIP- Routing Information Protocol 

• RIP response message 

• RIP advertisements 

• Forwarding table 

• RIP message format: 

1.Command-8 bits field 

2.Version-16 bits field 

3.Family-16 bits field 

 Network address 

4.Distance-32 bits field 

• Request and Response 

• Timers in RIP: 

1.Periodic timer(25-35sec) 

2.Expiration timer(180 sec) 

3.Garbage collection timer 

RIPV2: 

• Advantages & Disadvantages 

• Message format 

• Authentication 

 

4.Describe briefly about OSPF        (13)  

Soln:- 

The OSPF stands for Open Shortest Path First. It is a widely used and 

supported routing protocol. It is an intradomain protocol, which means that it is 
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used within an area or a network. It is an interior gateway protocol that has been 

designed within a single autonomous system.  

It is based on a link-state routing algorithm in which each router contains 

the information of every domain, and based on this information, it determines the 

shortest path. The goal of routing is to learn routes.  

The OSPF achieves by learning about every router and subnet within the 

entire network. Every router contains the same information about the network. 

The way the router learns this information by sending LSA (Link State 

Advertisements).  

These LSAs contain information about every router, subnet, and other 

networking information. 

 Once the LSAs have been flooded, the OSPF stores the information in a link-

state database known as LSDB. The main goal is to have the same information 

about every router in an LSDBs. 

OSPF Areas 

 

OSPF divides the autonomous systems into areas where the area is a collection of 

networks, hosts, and routers. Like internet service providers divide the internet 

into a different autonomous system for easy management and OSPF further 

divides the autonomous systems into Areas. 

Routers that exist inside the area flood the area with routing information 

In Area, the special router also exists. The special routers are those that are 

present at the border of an area, and these special routers are known as Area 

Border Routers. This router summarizes the information about an area and shares 

the information with other areas. 

All the areas inside an autonomous system are connected to the backbone routers, 

and these backbone routers are part of a primary area. The role of a primary area 

is to provide communication between different areas. 
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How does OSPF work? 

There are three steps that can explain the working of OSPF: 

Step 1: The first step is to become OSPF neighbors. The two connecting routers 

running OSPF on the same link creates a neighbor relationship. 

Step 2: The second step is to exchange database information. After becoming the 

neighbors, the two routers exchange the LSDB information with each other. 

Step 3: The third step is to choose the best route. Once the LSDB information has 

been exchanged with each other, the router chooses the best route to be added to 

a routing table based on the calculation of SPF. 

How a router forms a neighbor relationship? 

The first thing is happened before the relationship is formed is that each router 

chooses the router ID. 

Router ID (RID): The router ID is a number that uniquely identifies each router on a 

network. The router ID is in the format of the IPv4 address. There are few ways to 

set the router ID, the first way is to set the router ID manually and the other way is 

to let the router decides itself. 

The following is the logic that the router chooses to set the router ID: 

o Manually assigned: The router checks whether the router ID is manually set 

or not. If it manually set, then it is a router ID. If it is not manually set, then it 

will choose the highest 'up' status loopback interface IP address. If there are 

no loopback interfaces, then it will choose the highest 'up' status non-

loopback interface IP address. 

Two routers connected to each other through point to point or multiple routers 

are connected can communicate with each other through an OSPF protocol. The 

two routers are adjacent only when both the routers send the HELLO packet to 

each other. When both the routers receive the acknowledgment of the HELLO 

packet, then they come in a two-way state. As OSPF is a link state routing protocol, 

so it allows to create the neighbor relationship between the routers. The two 

routers can be neighbors only when they belong to the same subnet, share the 

same area id, subnet mask, timers, and authentication. The OSPF relationship is a 

relationship formed between the routers so that they can know each other. The 

two routers can be neighbors if atleast one of them is designated router or backup 

designated router in a network, or connected through a point-to-point link. 

 

 

 

 

https://www.javatpoint.com/router
https://www.javatpoint.com/id


78 
 

UNIT IV  TRANSPORT LAYER        9 

Transport layer –service –Connection establishment – Flow control – Transmission 

control protocol – Congestion control and avoidance – User datagram protocol 

UNIT-4      PART-A(2 MARKS) 

1) What are the advantages of using UDP over TCP? () 

 TCP always guarantees three things - your data reaches its destination, it reaches 

there in time and it reaches there without duplication. 

 In TCP, since all the work is done by the operating system, so you just need to sit 

back and watch the show. Even the debugging is taken care of by your OS. 

 It automatically breaks up data into packets for you. 

 It is slower in functioning than UDP 

2) Give the approaches to improve the QoS. (May-11) 

 Fine granted approaches: Provide QoS to individual applications or flows. 

 Coarse granted approaches: Provide QoS to large classes of data. 

3) What is TCP? () 

 The Transmission Control Protocol (TCP) is one of the two original core protocols 

of the Internet protocol suite (IP) and is so common that the entire suite is often 

called TCP/IP. 

 TCP provides a connection oriented, reliable byte stream services. 

 The term connection oriented means the two applications using TCP must 

establish a TCP connection with each other before they can exchange data. 

4) Define congestion.() 

A state occurring in part of a network when the message traffic is so heavy that it 

slows down network response time. 

5) Draw TCP header format. (May 12) 

Explain how TCP flow control works. (May /Jun 2007) 

 TCP flow control mechanism achieve using Sliding window mechanism that 

generates that the receive buffer does not overflow. To avoid congestion, TCP 
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uses the Additive Increase and Multiple Decrease (AIMD) concepts. 

 The TCP sender is not allowed to send more data than the receiver can receive. 

Because TCP connections are full duplex, this happens in both directions. 

6) What do you mean by Qos?  

 Quality of service is used in some organizations to help provide an optimal end-

user experience for audio and video communications. 

 QoS is most commonly used on networks where bandwidth is limited 

7) Differentiate between delay and jitter. (Dec 13) 

Delay: It is the time taken by a packet to travel across the network from source to 

destination. Jitter: It is an unwanted variation of one or more characteristics of a 

periodic signal in electronics and telecommunications. Jitter may be seen in 

characteristic such as the interval between successive pulses, or the amplitude, 

frequency, or phase of successive cycles. Jitter is a significant factor in the design 

of almost all communications links. 

8) What is the difference between congestion control and flow control? (May 11) 

FLOW CONTROL CONGESTION CONTROL 

Done by server machine Done by router 

Cannot block the bandwidth of medium Block the bandwidth of medium 

Affects less on network performance Affects the network performance 

Uses buffering Does not use buffering 

9) Define slow start. Slow start:  

It is congestion in TCP 

10) When can application make use of UDP?  

 Fast data transmission & multicast operation 

 

 

 

 

 

 

 

 

 

 

 

 


