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Note: 1) All questions are compulsory. Marks and COs Jor each question are indicated, 2) Answer the questions in the

given order. 3) Be concise and write neatly. 4) Use of calculators is allowed.

Q. No. Question / CO | Marks
Q.1 | An HDFS system stores a 1 TB file with block size = 128 MB and replication, . f f‘} 3
factor = 3. Calculate: 4

(a) Number of blocks created

(b) Total storage space required after replication

Describe all steps clearly. |

Q.2 | Compare and contrast Hadoop and Apache Spark W1th raspect to architecture, | 1 3
processing speed, type of processing, and typical tis¢ cases. Present your answer

in a tabular form.

Q.3 |Draw a neat labeled diagram of Apache Spérk architecture showing Driver | 1 3
(SparkContext), Cluster Manager, W‘orker Nodes, Executors, and Tasks. Briefly
state the role of each component-in. executmg a Word Count Jjob, highlighting lazy

transformations, actlons, and cache usage.

Q.4 | A web graph contairis 5 page'é with initial PageRank = 1/5 and damping factor = | 2 3
0.85. Perform one iteration of the PageRank algorithm and compute the updated

rank of eacﬁipage. Show your calculations clearly.

Q.5 Des1gn a MapReduce solution to count the number of students in each department | 2 3

g _;ﬁ'em a large dataset. Specify the Mapper input—output pairs and Reducer logic.




