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PART A  
 

1. List any 4 networking topologies. 
      

Ans: Bus, Star, Mesh, Ring, Hybrid  
 

2. List the four types of delays in the network. 
 
Ans: Transmission, propagation, processing,  queuing . 
 

3. Define socket address. 
 
Ans: Combination of port number and IP address  
 

4. Write any four Generic domains. 
 
Ans:  com, .edu, .info,.org, .gov, .net, .biz etc  
 

5. Name two transport layer protocols. 
 
Ans:  STOP and WAIT and GObackN 
 

PART B 
 

 
1. Distinguish between  point to point and multipoint connections. 

 
Ans: 

 Point-to-point - dedicated link between two devices  
 

 Multipoint - sharing of link among multiple devices 
 

 
2. Classify the following destination address into unicast , multicast, and broadcast 

 
Ans: 

a) 4A:30:10:21:10:1A  - Unicast  (because Isb of first byte is 0 ) 
              b) FF:FF:FF:FF:FF:FF  - Broadcast  (all l's ) 

                      c) 47:20:1B:2E:08:EE    - Multicast (lsb of first byte is 1 ) 
 
3. Explain Distance vector routing algorithm. 

 
Ans:  Distance vector routing is a simple distributed routing  protocol. Distance 
vector routing allows routers to automatically discover the destinations reachable 
inside the network as well as the shortest path to reach each of these destinations. The 
shortest path is computed based on metrics or costs that are associated to each link.  
 
A router that uses distance vector routing regularly sends its distance vector over all 
its interfaces. The distance vector is a summary of the router's routing table that 
indicates the distance towards each known destination.  

 
 

4. Describe any two closed loop congestion control policies. 



 

 

 
Ans: 

• Backpressure : It is a node to node congestion control technique that propagate in    
the opposite direction of data flow 
 
 • Choke packet :It is applicable to both virtual as well as datagram subnets 
 
• Explicit signaling  
 

            • Implicit signaling 
 
 

5. Briefly explain the TCP Services  
 

Ans: 
i) process to process communication:  

A transport Layer is responsible for delivery of message to correct Process. 
To  accomplish process to process communication is carried out by Socket 
address(It is the combination of ip address and port number) 
 

          ii)  Flow control: 
Flow control implement with the help of buffers and both sender and 
receiver. A buffer is a set of memory that can hold packets and sender and 
receiver side 
 

           iii) Multiplexing and Demultiplexing: 
In multiplexing entity accepts items from more than one source. and in 
demultiplexing entity delivers items to more than one source 

            
  

6. Explain the File Transfer Protocol. 
 
                          Ans: File Transfer Protocol (FTP) is the commonly used protocol for exchanging files 
over the Internet. FTP uses the Internet's TCP/IP protocols to enable data transfer.  

 

FTP uses a client-server architecture. FTP promotes sharing of files via remote computers 
with reliable and efficient data transfer. Files can be transferred between two computers using FTP 
software. The user's computer is called the local host machine and is connected to the Internet. The 
second machine, called the remote host, is also running FTP software and connected to the Internet.  

The local host machine connects to the remote host's IP address.  

• The user would enter a username/password (or use anonymous).  

FTP software may have a GUI, allowing users to drag and drop files between the remote and local 
host. If not, a series of FTP commands are used to log in to the remote host and transfer files between 
the machines.  

7. Name and explain the components of URL.  

Ans:  Four components - protocol, host, port, path 

 Protocol:The name of protocol used. 

 Host:The name of the machine on which resource lives 



 

 

 Port :The port number to connect 

 Path:It defines exact location of a page. 

  

 

PART C 

III  (a) Explain  TCP/IP protocol suite with a neat diagram. 
            
APPLICATION 
LAYER 

 

TRANSPORT 
LAYER 
NETWORK LAYER  

 
NETWORK 
INTERFACE 
LAYER  

 

 

 Application layer-The Application layer allows applications to access the services of the other 
layers, and it defines the protocols that applications use to exchange data. The Application layer 
contains many protocols, and more are always being developed.  

The most widely known Application layer protocols help users exchange information:   HTTP, 
FTP, SMTP  

 Transport Layer- TheTransport layer (also known as the Host-to-Host Transport layer) provides the 
Application layer with session and datagram communication services. The core protocols of the 
Transport layer are TCP and UDP.  

 Internet Layer- The Internet layer responsibilities include addressing, packaging, and routing 
functions. The Internet layer is analogous to the Network layer of the OSI model. The core protocols 
for the IPv4 Internet layer consistof the following: ARP,IP,ICMP, IGMP  

 Network Interface Layer-The Network Interface layer (also called the Network Access layer) sends 
TCP/IP packets on the network medium and receives TCP/IP packets off the network medium. 
TCP/IP was designed to be independent of the network access method, frame format, and medium. 
Therefore, you can use TCP/IP to communicate across differing network types that use LAN 
technologies.  

 
(b ). Explain  the architecture of  Virtual LAN. 

 
Ans: A virtual LAN (VLAN) abstracts the idea of the LAN; A VLAN might comprise a 

subset of the ports on a single switch or subsets of ports on multiple switches. By default, systems on 
one VLAN don't see the traffic associated with systems on other VLANs on the same network.  

VLANs allow network administrators to partition their networks to match the functional and security 
requirements of their systems without having to run new cables or make major changes in their current 



 
network infrastructure. IEEE 802.1Q is the standard defining VLANs; the VLAN identifier or tag consists of 
12 bits in the Ethernet frame, creating an inherent limit of 4,096 VLANs on a LAN.

 

 

 

 

IV. (a) Write down the frame format of Standard Ethernet.

  standard Ethernet 

 
 PREAMBLE – Ethernet frame starts with 7

which indicates starting of the frame and allow sender and receiver to establish bit synchronization. 
Initially, PRE (Preamble) was introduced to allow for the loss of a few bits due to signal delays. But 
today’s high-speed Ethernet don’t need
PRE (Preamble) indicates the receiver that frame is coming and allow the receiver to lock onto the data 
stream before the actual frame begins.
 

 Start of frame delimiter (SFD) –
that upcoming bits are starting of the frame, which is the destination address. Sometimes SFD is 
considered the part of PRE, this is the reason Preamble is described as 8 Bytes in many places. The SFD 
warns station or stations that this is the last chance for synchronization.

 
 Destination Address – This is 6-Byte field which contains the MAC address of machine for which data 

is destined. 
 
 Source Address – This is a 6-Byte field which contains the MAC address of source machine. As

Address is always an individual address (Unicast), the least significant bit of first byte is always 0.
 
 Length – Length is a 2-Byte field, which indicates the length of entire Ethernet frame. This 16

can hold the length value between 0 t
own limitations of Ethernet. 

 
 Data – This is the place where actual data is inserted, also known as

will be inserted here if Internet Protocol is used over Ethe
as 1500 Bytes. In case data length is less than minimum length i.e. 46 bytes, then padding 0’s is added to 
meet the minimum possible length.

 

network infrastructure. IEEE 802.1Q is the standard defining VLANs; the VLAN identifier or tag consists of 
2 bits in the Ethernet frame, creating an inherent limit of 4,096 VLANs on a LAN.  

Write down the frame format of Standard Ethernet. 

 

Ethernet frame starts with 7-Bytes Preamble. This is a pattern of alternative
which indicates starting of the frame and allow sender and receiver to establish bit synchronization. 
Initially, PRE (Preamble) was introduced to allow for the loss of a few bits due to signal delays. But 

speed Ethernet don’t need Preamble to protect the frame bits.
PRE (Preamble) indicates the receiver that frame is coming and allow the receiver to lock onto the data 
stream before the actual frame begins. 

– This is a 1-Byte field which is always set to 10101011. SFD indicates 
that upcoming bits are starting of the frame, which is the destination address. Sometimes SFD is 
considered the part of PRE, this is the reason Preamble is described as 8 Bytes in many places. The SFD 

hat this is the last chance for synchronization. 

Byte field which contains the MAC address of machine for which data 

Byte field which contains the MAC address of source machine. As
Address is always an individual address (Unicast), the least significant bit of first byte is always 0.

Byte field, which indicates the length of entire Ethernet frame. This 16
can hold the length value between 0 to 65534, but length cannot be larger than 1500 because of some 

This is the place where actual data is inserted, also known as Payload. Both IP header and data 
will be inserted here if Internet Protocol is used over Ethernet. The maximum data present may be as long 
as 1500 Bytes. In case data length is less than minimum length i.e. 46 bytes, then padding 0’s is added to 
meet the minimum possible length. 

network infrastructure. IEEE 802.1Q is the standard defining VLANs; the VLAN identifier or tag consists of 

 

Bytes Preamble. This is a pattern of alternative 0’s and 1’s 
which indicates starting of the frame and allow sender and receiver to establish bit synchronization. 
Initially, PRE (Preamble) was introduced to allow for the loss of a few bits due to signal delays. But 

Preamble to protect the frame bits. 
PRE (Preamble) indicates the receiver that frame is coming and allow the receiver to lock onto the data 

to 10101011. SFD indicates 
that upcoming bits are starting of the frame, which is the destination address. Sometimes SFD is 
considered the part of PRE, this is the reason Preamble is described as 8 Bytes in many places. The SFD 

Byte field which contains the MAC address of machine for which data 

Byte field which contains the MAC address of source machine. As Source 
Address is always an individual address (Unicast), the least significant bit of first byte is always 0. 

Byte field, which indicates the length of entire Ethernet frame. This 16-bit field 
o 65534, but length cannot be larger than 1500 because of some 

. Both IP header and data 
rnet. The maximum data present may be as long 

as 1500 Bytes. In case data length is less than minimum length i.e. 46 bytes, then padding 0’s is added to 



 

 

 Cyclic Redundancy Check (CRC) – CRC is 4 Byte field. This field contains a 32-bits hash code of 
data, which is generated over the Destination Address, Source Address, Length, and Data field. If the 
checksum computed by destination is not the same as sent checksum value, data received is corrupted. 

 
 ( b). Briefly explain any 2 LAN connecting devices. 
   Ans: Hub, Switch, Router  

 Hub- works at the physical layer, doesn't have filtering capability 
 Switch - works in the physical and link layer, has filtering capability  
 Router- works in physical, link and network layers- mainly  

 
 
 
 
 
 
 
 
V.(a)  Write down the datagram format of IPV4 .Write the function of each field.  
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Version 

Keep track of the version of the protocol 

HLEN(Header Length) 

Used to  indicate the length of header 

Type of service 

Used to distinguish between different classes of service. 

Total Length 

It includes everything in the datagram-both header and data 

 

Identification 

Used to allow the destination host to identify which datagram s newly arrived  fragment belongs to 

version 

 

HLEN 

 

Type Of 

service 

 

 

Total length 

    Identification D 

F 

M 

F 

Fragment 

offset 

Time to  live Protocol Header Checksum 

Source address 

Destination address 

Options 



 

 

DF(Don’t  Fragment) 

It stands for Don’t Fragment 

Signals the router not to fragment the datagram 

MF(More  Fragment) 

It is needed to know when all fragments of datagram have arrived 

Fragement offset 

Used to determine the position of fragment in the current datagram 

Time to live 

It is a counter used to limit packet life times 

Header checksum 

It verifies Header for errors 

Source address 

IP address of the source 

Destination  address  

IP address of the destination 

Options  

this field is for testing, debugging and security. 

 
(b). Differentiate between unicasting and multicasting 
 

 Ans: Unicasting - sending to single destination - address field  
 

                  Multicast - sending to multiple destinations - address field  
 
VI. ( a)     Explain the link state routing algorithm. 
         
Link state routing Link state routing is the second family of routing protocols. While distance vector routers 
use a distributed algorithm to compute their routing tables, link-state routers exchange messages to allow 
each router to learn the entire network topology. Based on this learned topology, each router is then able to 
compute its routing table by using a shortest path computation. 
 
(b) A classless address in IPV4 is given as 167.199.170.82/27.Find out the number of addresses, the first 
address and last address of the network. 
 Ans: 

i) Number of addresses =32 
ii)  First address = 167.199.170.64/27 
iii)  Last address = 167.199.170.95/27  

 

VII. (a)      Explain Go-Back-N Protocol. 

 

Ans:  Go-Back-N protocol Go-Back-N ARQ is a specific instance of the automatic repeat 
request (ARQ) protocol, in which the sending process continues to send a number of frames 



 
specified by a window size even without receiving an acknowledgement (ACK) packet from
receiver. It is a special case of the general sliding window protocol with the transmit window size of 
N and receive window size of 1. It
receiver process keeps track of the sequence numbe
sends that number with every ACK it sends. The receiver will discard any frame that does not have 
the exact sequence number it expects (either a duplicate frame it already acknowledged, or an out
order frame it expects to receive later) and will resend an ACK for t
Once the sender has sent all of the frames in its 
first lost frame are outstanding, 
from the receiver process and fill its window starting with that frame and continue the process over 
again.  

 

(b) Briefly  explain the connection establishment in TCP.

   
  
 Step 1 (SYN) : In the first step, client wants to establish a connection with server, so it sends a segment 

with SYN(Synchronize Sequence Number) which informs server that client is likely to start 
communication and with what sequence number it starts segments with

 Step 2 (SYN + ACK): Server responds to the client request with SYN
Acknowledgement(ACK) signifies the response of segment it received and SYN signifies with what 
sequence number it is likely to start the segments with

 Step 3 (ACK) : In the final part clie
reliable connection with which they will start the actual data transfer
 

The steps 1, 2 establish the connection parameter (sequence number) for one direction and it is 
acknowledged. The steps 2, 3 establish the connection parameter (sequence number) for the other direction 
and it is acknowledged. With these, a full

 
 
VIII (a)  Briefly explain the  SCTP features

Ans: transmission sequence number

        Stream identifier

        Stream sequence number

                      packets  

                     acknowledgement

 

(b)      Describe User Datagram format.

  Ans: 

even without receiving an acknowledgement (ACK) packet from
receiver. It is a special case of the general sliding window protocol with the transmit window size of 
N and receive window size of 1. It can transmit N frames to the peer before requiring an ACK. The 
receiver process keeps track of the sequence number of the next frame it expects to receive, and 
sends that number with every ACK it sends. The receiver will discard any frame that does not have 
the exact sequence number it expects (either a duplicate frame it already acknowledged, or an out

e it expects to receive later) and will resend an ACK for the last correct in
Once the sender has sent all of the frames in its window, it will detect that all of the frames since the 

outstanding, and will go back to the sequence number of the last ACK it received 
from the receiver process and fill its window starting with that frame and continue the process over 

Briefly  explain the connection establishment in TCP. 

 

client wants to establish a connection with server, so it sends a segment 
with SYN(Synchronize Sequence Number) which informs server that client is likely to start 
communication and with what sequence number it starts segments with 

Server responds to the client request with SYN-ACK signal bits set. 
Acknowledgement(ACK) signifies the response of segment it received and SYN signifies with what 
sequence number it is likely to start the segments with 

In the final part client acknowledges the response of server and they both establish a 
reliable connection with which they will start the actual data transfer 

The steps 1, 2 establish the connection parameter (sequence number) for one direction and it is 
steps 2, 3 establish the connection parameter (sequence number) for the other direction 

and it is acknowledged. With these, a full-duplex communication is established. 

SCTP features.  

sequence number  

identifier  

sequence number  

acknowledgement number 

Describe User Datagram format. 

even without receiving an acknowledgement (ACK) packet from the 
receiver. It is a special case of the general sliding window protocol with the transmit window size of 

transmit N frames to the peer before requiring an ACK. The 
r of the next frame it expects to receive, and 

sends that number with every ACK it sends. The receiver will discard any frame that does not have 
the exact sequence number it expects (either a duplicate frame it already acknowledged, or an out-of-

he last correct in-order frame. 
it will detect that all of the frames since the 
equence number of the last ACK it received 

from the receiver process and fill its window starting with that frame and continue the process over 

client wants to establish a connection with server, so it sends a segment 
with SYN(Synchronize Sequence Number) which informs server that client is likely to start 

ACK signal bits set. 
Acknowledgement(ACK) signifies the response of segment it received and SYN signifies with what 

nt acknowledges the response of server and they both establish a 

The steps 1, 2 establish the connection parameter (sequence number) for one direction and it is 
steps 2, 3 establish the connection parameter (sequence number) for the other direction 



 

  

 Source port and destination port contains the address of source and destination .Checksum is for 
error finding. Length contains header length. 

   

IX.( a) Explain the architecture of WWW. 

  Ans: 

 

 i)www is a distributed client server service - client using a browser can access a 
service using a server- the service provided is distributed over many locations called 
sites.  

ii)Web browser(client) - consists of three parts- a controller, client protocol -
interpreters  

iii)Web server – web pages stored at server.  

 

(b) Write down request message format of HTTP 

 



 

 

. 

X. (a) Explain the DNS  in  Internet 

   Ans: Domain Name System - an Internet service that translates domain Names into IP 
addresses. Because domain names are alphabetic, they're Easier to remember. The Internet however, is really 
based on IP addresses. Every time you use a domain name, therefore, a DNS service must translate the name 
into the corresponding IP address.  

(b) Summarize the features of TELNET. 

Ans: TELNET - Telnet is a protocol used on the Internet or local area networks to provide a 
bidirectional interactive text-oriented communication facility using a virtual terminal connection. 
User data is interspersed in-band with Telnet control information in an 8-bit byte oriented data 
connection over the Transmission Control Protocol (TCP).  

 
 


