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Answer any 5 full questions from the following.
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[llustrate the working mechanism of OSPF
ANs:
Hello Protocol: OSPF routers establish neighbor relationships using Hello packets. This helps
routers discover each other and form adjacencies.
Link-State Advertisements (LSAs): Each router collects information about its directly connected
neighbors and the state of its links. It then generates LSAs that describe its local state.
Link-State Database: All routers in the OSPF area maintain a synchronized link-state database.
This database holds the LSAs received from all routers, allowing each router to have a complete
view of the network topology.
Shortest Path First (SPF) Algorithm: Using the link-state database, each router runs the Dijkstra
SPF algorithm to compute the shortest path tree. This determines the best path to each
network destination.
Routing Table: After computing the shortest paths, each router updates its routing table with
the best routes. This ensures efficient and loop-free routing.
Periodic Updates: OSPF routers periodically send Hello packets to maintain neighbor ol 4 -

relationships and LSAs to update the network topology as changes occur.

OS5 Messages:
OSPF uses five message types, each with a distinct format
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Metric.
OSPF calculates the cost of reaching a destination from a source by considering link weights,
which can vary based on the type of service. This is shown in Figure below, where the total cost

to the destination is calculated by summing the costs of individual links.
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Forwarding Tables:

OSPF routers use Dijkstra’s algorithm to create forwarding tables by building the shortest-path
tree to destinations. The difference between OSPF and RIP forwarding tables is mainly in the
cost values. If OSPF uses hop count as its metric, its forwarding tables would be identical to
those of RIP. Both protocols determine the best route using shortest-path trees.
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Explain the BGT algorithm in detail

Extermal B (el ) (hperation

BGPF operstes  over Tronsmission Conrol  Protecol (TOCP) connections, ensuring  reliable
comimunication bertween roulers. The protocoel delines two iypes of operations: exiemal (cBOP)
and intermal (IBGP)L eBGP sessions are established between routers belonging o different ASs,
s secn in Figure, In these sessions, rowiers share routing  information o other ASs by
exchanging reachability information about network  prefixes. Howewver, this only provides
visibility between the border routers, so intemal routers need (BGP for full route dissenination.

1. Sliding Window Protocol

e The sender can send multiple frames at a time without waiting for an ACK.
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Intermnal BOCGP (iBCGP) (Operatiomn
Within the same AN, roulers establish (BOP sessioans o dissemanate the rouwles leamed Tfinoem
cBCF sessions, A Tully connected mesh of (BOP sessions 8 required o prevent rouling loops,
Each iBGP fouter sl have a direct session with every other iBOGP router, as depictad i Figure,
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Explain the step-by-step working of the Go-Back-N Automatic Repeat Request method.
Go-Back-N ARQ (Automatic Repeat reQuest) is an error-control protocol used in data
communication to ensure reliable delivery of packets/frames.
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e It uses a window of size N, meaning it can send N unacknowledged frames.

2. Receiver Behavior

e The receiver accepts only the next expected frame in order.

frames.

e Receiver sends ACKs for the last correctly received, in-order frame.

3. Error Handling

e [fa frame is lost or corrupted:
o The receiver does not send an ACK for that frame.
o The sender waits until timeout.

o Then the sender goes back and retransmits that frame + all frames after it,
even if some were received correctly.

4. Efficiency
e More efficient than Stop-and-Wait because multiple frames are in flight.

e Less efficient than Selective Repeat because it may retransmit many frames
unnecessarily.

5. Key Features
e Sender window: size N
e Receiver window: size 1
e ACK type: Cumulative ACK

e Retransmission: After timeout, retransmit from the missing frame onward
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e [fa frame is missing or damaged, the receiver discards that frame and all subsequent

Explain the fields and layout of HTTP request and response messages.
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Message Formats
The HTTP protocol defines the format of the request and response messages.
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Reguest Message

Method: There are five HTTP methods:

#  GET: The GET method is used when the browser requests an object, with the requested

object identified in the URL field.

» POST: With a POST message, the user is still requesting a Web page from the server, but
the specific contents of the Web page depend on what the user entered into the form fields.
If the value of the method field is POST, then the entity body contains what the user
entered into the form fields.

# PUT: The PUT method is also used by applications that need to upload objects to Web
servers.

# HEAD: Used to retrieve header information. It is used for debugging purpose.

# DELETE: The DELETE method allows a user, or an application, to delete an object on a
Web server,

URL: Specifies URL of the requested object

Respornse Message

EX

HTTP/1.1 200 OK

Connection: close

Date: Tue, 09 Aug 2011 15:44:04 GMT

Server: Apache/2.2.3 (CentD5)

Last=-Modified: Tue, 09 Aug 2001 15:11:03 GMT
Content-Length: 621

Content-Type: text/html

(data data data data data ...)

The status line has three fields: the protocol version field. a status code, and a corresponding
status message.

With Neat Sketch, Explain the TCP 3-Way Handshaking of Connection Establishment.
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Three-Way Handshaking
Most implementations today allow rhree-way handshaking for connection termination.
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Step 1: SYN

e C(lient — Server
e C(lient sends a SYN (synchronize) segment.
e Purpose:

o To request a connection

o To send the initial sequence number (ISN)

Client state: SYN-SENT

Step 2: SYN + ACK

e Server — Client
e Server receives SYN and responds with:
o SYN (to synchronize with client)

o ACK (to acknowledge client’s SYN)

Server state: SYN-RECEIVED

Step 3: ACK

e C(lient — Server

e C(lient sends an ACK to acknowledge server’s SYN.




Client state: ESTABLISHED
Server state: ESTABLISHED

Now the TCP connection is fully established.

Apply your understanding of TCP and UDP services to evaluate which protocol is more
suitable for real-time applications like online gaming or video conferencing. Justify your
answer with examples.

Real-time applications such as online gaming and video conferencing require low latency, fast
data transfer, and the ability to continue communication even if some packets are lost. Between
TCP and UDP, UDP is more suitable for these applications.

UDP provides faster data transmission because it is a connectionless protocol and does not
use acknowledgments, retransmissions, or congestion control. This reduces delay and ensures
that data reaches the receiver with minimal latency. In real-time applications, a small amount of
packet loss is acceptable, but delays are not. For example, in video conferencing, if one video
frame is lost, the next frame will still play smoothly. Delaying the video to retransmit the lost
frame would cause freezing or lag. Similarly, in online gaming, movement and action updates
must reach instantly; outdated packets are useless even if they are delivered correctly.

On the other hand, TCP introduces significant delays because it uses acknowledgments,
retransmissions, flow control, and congestion control to ensure reliable delivery. While TCP
is ideal for applications where accuracy is important (such as file transfer or web browsing), it is
not suitable for time-sensitive applications where speed is more important than perfection.

Therefore, UDP is the preferred protocol for real-time applications like gaming and video
conferencing because it offers minimal delay, lightweight communication, and continuous
data flow even with packet loss.
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