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1 Discuss the HITS algorithm used in web mining. Explain the iterative process required to
calculate authority and hub weights.
Scheme : Explanation+Diagram+Algorithm carries 3+3+4 marks
Solution :
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2 Explain the five-layer architecture used for running applications in the Apache Spark stack.
Scheme : Explanation+Diagram carries 3+7 marks
Solution :
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3 Explain the sequential stages of a typical text mining pipeline.
Scheme : Diagram + Explanation of each phase carries 2+8 marks
Solution:

1. Text Pre-processing

 Cleans and prepares raw text by removing noise (HTML tags, punctuation, extra
spaces).

 Tokenizes text into words or sentences and applies POS tagging to identify
grammatical roles.

 Resolves ambiguities (like word sense) and performs parsing to understand
sentence structure.

2. Feature Generation

 Converts text into numeric or vector formats such as Bag-of-Words or vector
space models.

 Applies stemming/lemmatization to reduce words to their root form.
 Removes stop words and irrelevant terms to improve model accuracy.

3. Feature Selection

 Reduces dimensionality by selecting the most meaningful features.
 Uses N-grams to capture context (word sequences).
 Helps improve model performance by removing noisy or redundant features.

4. Data Mining

 Clustering is applied to group similar documents without labels (unsupervised).
 Classification assigns documents into predefined categories (supervised).
 Uses machine learning techniques to extract hidden patterns from text data.

5. Analyzing Results

 Results are visualized using charts, graphs, or word clouds to understand patterns.
 Interpretation helps in decision-making and understanding model insights.
 Output is fed into an application for real-world use (e.g., recommendation,

sentiment analysis).

[10] 4 L2

4 Describe the features, data units and aggregate methods in Hive with examples.
Scheme : HIVE features, data units and aggregate methods carries 3+3+4 marks
Solution:
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1. Hive Features

Feature Description Example / Explanation

SQL-like Language
(HiveQL)

Hive provides SQL-like queries,
easy for SQL users.

SELECT name, salary
FROM employees WHERE
salary > 50000;

Schema-on-Read
Schema applied when reading
data, not when loading. Allows
flexible data formats.

Loading raw CSV/JSON
data without validation.

Works on Hadoop
(HDFS + YARN)

Uses Hadoop for storage and
execution
(MapReduce/Tez/Spark).

Query on TB/PB of logs
stored in HDFS.

Handles Large Data
(Petabyte scale)

Suitable for batch processing of
huge datasets.

Analyzing clickstream logs
of billions of records.

Supports Partitioning
Divides table data into folders
based on key columns → faster
queries.

... PARTITIONED BY
(year, month);

Supports Bucketing Further divides partitions based on
hash of a column.

CLUSTERED BY (id)
INTO 4 BUCKETS;

2. Hive Data Units

Data Unit Definition Purpose Example

Database Logical namespace
containing tables.

Organizes tables
by domain or
project.

CREATE DATABASE retail;
USE retail;

Table Structured data stored
in rows & columns.

Main data storage
object in Hive.

CREATE TABLE employees(id
INT, name STRING);

Partition

Subdivision of table
data based on column
values; stored as
directory.

Improves query
speed by scanning
only relevant
partitions.

Folder:
/sales/year=2024/month=01/

Bucket
Hash-based
subdivisions of
partitions.

Efficient for
sampling & joins.

CLUSTERED BY (id) INTO 4
BUCKETS;

Row A record inside a
table.

Represents a
single data entry. { id: 1, name: 'John' }

Column Fields inside each
row.

Holds typed
attributes. salary FLOAT

Metastore
Stores metadata: table
structure, partitions,
columns.

Used by Hive for
query planning.

Backend DB like
MySQL/PostgreSQL.



3. Hive Aggregate Methods

Function Description Example Query

COUNT() Counts number of rows. SELECT COUNT(*) FROM
employees;

SUM() Adds numeric values. SELECT SUM(amount) FROM sales;

AVG() Calculates average. SELECT AVG(salary) FROM
employees;

MIN() Finds smallest value. SELECT MIN(price) FROM products;

MAX() Finds largest value. SELECT MAX(score) FROM
students;

STDDEV() Standard deviation. SELECT STDDEV(salary) FROM
employees;

VARIANCE() Variance. SELECT VARIANCE(age) FROM
people;

5.a Given two datasets:Orders: (order_id:int, product_id:int, quantity:int)
Products: (product_id:int, product_name:chararray, price:float)
Write a Pig Latin script to:

1. Join the datasets to attach product names and prices.
2. Calculate the revenue generated per product.
3. Sort the products by revenue in descending order.

Scheme : Script writing for each sub question carries 2 marks each
Solution :

-- Load the Orders dataset
orders = LOAD 'orders'
USING PigStorage(',')
AS (order_id:int, product_id:int, quantity:int);

-- Load the Products dataset
products = LOAD 'products'
USING PigStorage(',')
AS (product_id:int, product_name:chararray, price:float);

1. Join datasets on product_id
joined_data = JOIN orders BY product_id, products BY product_id;

2. Calculate revenue per product
Revenue = quantity * price
revenue_calc = FOREACH joined_data GENERATE
products::product_id AS product_id,
products::product_name AS product_name,
(quantity * price) AS revenue;
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Group by product to sum revenue across all orders
revenue_grouped = GROUP revenue_calc BY (product_id, product_name);

revenue_per_product = FOREACH revenue_grouped GENERATE
group.product_id AS product_id,
group.product_name AS product_name,
SUM(revenue_calc.revenue) AS total_revenue;

3. Sort by revenue in descending order
sorted_products = ORDER revenue_per_product BY total_revenue DESC;

Store or dump result
DUMP sorted_products;

5.b A sales table has the schema: (sale_id INT, product STRING, category STRING, quantity INT,
amount DOUBLE).Write a Hive query to find the total sales amount for each category and
display only categories with total sales greater than 50,000.
Scheme : Query writing for each sub question carries 2 marks each
Solution :

SELECT
category,
SUM(amount) AS total_sales

FROM sales
GROUP BY category
HAVING SUM(amount) > 50000;

[4]

6 How are arrays represented and manipulated in MongoDB? Explain with a proper
example.
Scheme : Explanation of Array Representation + Manipulation with examples carries 5 marks
each.
Solution :
InMongoDB, arrays are a native data type and can store multiple values of any type,
including nested documents and other arrays.
Arrays are written directly inside documents using square brackets [].
{
"_id": 1,
"name": "Alice",
"skills": ["MongoDB", "Python", "Machine Learning"],
"scores": [85, 92, 88]
}

Common Array Manipulations:-
1. Insert a Document Containing an Array

db.users.insertOne({
_id: 1,
name: "Alice",
hobbies: ["Reading", "Traveling", "Music"],
scores: [85, 92, 88],
addresses: [
{ type: "home", city: "New York" },
{ type: "office", city: "Boston" }
]
});
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2. Query Documents Based on Array Values

db.users.find({ hobbies: "Cycling" });
3. Add Elements to an Array
db.users.updateOne(
{ name: "Bob" },
{ $push: { hobbies: "Swimming" } }
);

4. Remove Elements From an Array
db.users.updateOne(
{ name: "Bob" },
{ $pull: { hobbies: "Cycling" } }
);

5. Prevent Duplicates Using $addToSet
db.users.updateOne(
{ name: "Bob" },
{ $addToSet: { hobbies: "Reading" } }
);

6. Update Elements in an Array
{
"_id": 1,
"scores": [85, 92, 88]
}
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