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o  Answer All Questions

e M - Max mark; CO - Course Outcome; BL — Blooms Taxonomy Level (1 -~ Remember, 2
Understand, 3 — Apply, 4 — Analyse, 5 — Evaluate, 6 — Create)

e (oursc Outcomes:
CO1. Interpret the different building blocks of networks.
C02. Analyze the error and flow control mechanisms for connecting a network

Queﬁiun | M| CO | BL

A software developer working from home uploads a new version of a mobile
application to GitHub using a laptop connected to a broadband Internet
connection. Later, another developer in a different city downloads the updated
project files onto a workstation for further development.

a) Explain how the application files are processed through the seven
layers of the OS] Reference Model at the sender's side, stating the | 10 [ COl | BL3
function of cach layer during transnussion. (3 Marks)

b) Explain how the downloaded files are processed through the seven
layers of the OSI Reference Model at the receiver's side. Idenufy the
Protocol Data Unit (PDU) at each layer and provide an appropriate

| | protocol example for every OSI layer. (5 Marks) | V=L
| 2. | A space rescarch organization operates 4 satellite ground station that | '
| | continuously receives high-definition Earth observation images from a low-
! orbit satellite through a dedicated 40 Mbps communication link, The th-'.tnm:_u: |
| ! between the satellite ground station and the central image processing center s |
| 2,400 km, and the propagation speed of signals in the communication medium : _
|15 2.5 x 10* m/s. The satellite captures and transmits one image every 20 | 10 | COI | BLS
seconds for scientific analysis. N i
a) Calculate the propagation delay of the communication link and |
determine the bandwidth-delay product (BDP) of the I!Illk. .
b) Let the size of each image be x bits. Determine the minimum value ol , |
x required to ensure that the transmitier remains continuously busy —
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[ while transmitting the image. If cach image )
calculate the total transmission time required to send the image Irom |

| the satellite ground station to the processing centre, considering both

L l[:JI‘Lﬁ!'Ili‘:'-.ill"lﬂ*I'l-njd propagation delu}-r._.fuhn}w_ull_gplﬁitinlgilcﬂgly. Y. B, S

Jonitoring system where medical devices

| monitoring station. Since reliable
administrator must choose an | <
oding schemes with | |

' a) A hospital is installing a patient n
| continuously transmit vital signs to a centra
i \ clock synchronization is essential, the network
| || appropriate line encoding technique. Compare all the enc |
\ | respect to their rule, clock recovery and efficiency and recommend the most | s [Fe
suitable encoding scheme for the above application. | __|coz | BLa |
\- b) A high-speed metro rail network continuously transmits ﬂigm_llhng i_i.nl.l
| | train location information betwecen trackside control units and moving trains. |
! | The communication link cxperiences occasional packet loss due to ,
' electromagnetic interference. The railway authority 1s considering Sliding |
Window. Go-Back-N ARQ, and Selective Repeat ARQ protocols to achieve | 2
reliable and efficient data transmission. .
| Discuss how these three protocols would perform under the given
communication conditions with respect to best reliability and bandwidth
utilization for the railway signalling system. =
" A digital library management system transfers the message "DIGITAL
LIBRARY BOOKS" from a branch library to the central server over a
communication network. To cnsure data intcgrity during transmission, the
system uses the 16-bit Internet Checksum for error detection,

—
|IE'-.

("alculate the 16-bit Intermet checksum for the message and demonstrate how 10

the receiver verifies the received data. Assume cach 16-bit word consists of 4

hexadecimal digits (2 ASCIH characters). The ASCII hexadecimal values for
| A—Z are 0x41-0x5A, and the space character is 0x20. Explain how the
| receiver detects the error using the Internet checksum.
[ A smart manufacturing company uses an Industnal Internet of Things (IloT)
| network to monitor the health of its production machines through wireless

sensors. Since wircless communication 15 susceptible to  electrical
' interference. the company cmploys Hamming Code (Single Error
Correction) to ensure reliable transmission of sensor data. One of the sensors
generates the 11-bit data message 101011001 !U_ which 1s encoded using the CO?2 | BL3
Hamming coding technique belore ransmission.  During  transmission, | 10
electrical noise causes the 8" bit of the Hamming code word to be inverted.

CO2 | BL3

Ly

Determine the number of parity bits required, construet the Hamming code |
for the given message, write the r::f:un-'t:d code word all_q:r }Iw error is |
introduced, compute the syndrome using the parity check bits, identify and | ,
correct the erroneous bit, and finally recover the onginal | 1-bit data message. |
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