


 

 
 

USN            

VTU Examination – Dec. 2025 / Jan. 2026 

Scheme of Evaluation 

Sub: Big Data Analytics Sub Code: BIS701 Branch: ISE 

Date: 14/01/2026 Duration: 3 hrs Max Marks: 100 Sem/Sec: VII/ A, B & C OBE 

Answer any FIVE FULL Questions MARKS CO RBT 

MODULE -1  

1.  a. Describe the 3 V’s of Big Data and discuss the challenges faced with Big Data. 

 

Scheme: Definition and explanation of 3V’s + Challenges – 5+5 marks 

 

Solution:  
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b.  Explain the classification of digital data. 

Scheme : List + Explanation – 2+8 marks 

 

 



 

Solution: 
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(OR) 

2.  a. Discuss Big Data Analytics and explain the following terminologies: 

    i) Symmetric Multiprocessor System 

    ii) CAP Theorem 

 

Scheme : Definition + Explanation of each – 2+4+4 Marks 

Solution 
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b. Explain the features and advantages of NoSQL. Discuss the types of NoSQL 

databases. 

 

Scheme : Features and Advantages + Explanation of each data base– 4+6 

marks 

Solution: 
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MODULE -2 

3.  a. Discuss the need for Hadoop and its high-level architecture 

Scheme: Definition + Explanation + Architecture  2+6+2 marks 

Solution: 

1. Handling Big Data: Traditional databases cannot efficiently store and 

process huge volumes of structured and unstructured data. Hadoop is 

designed to handle Big Data (large volume, high velocity, and variety). 

2. Distributed Storage: Hadoop uses HDFS (Hadoop Distributed File 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

System) to store data across multiple machines, ensuring scalability and 

fault tolerance. 

3. Parallel Processing: Hadoop processes data in parallel using the 

MapReduce programming model, which significantly reduces processing 

time for large datasets. 

4. Cost Effective and Fault Tolerant: Hadoop runs on low-cost commodity 

hardware and automatically handles node failures, making it reliable and 

economical 
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 b.  Illustrate the MapReduce process with a word count example. 

 

Scheme : Definition + Explanation + Example – 2+3+5 marks 

Solution: 

MapReduce is a programming model used by Hadoop to process large datasets in a 

distributed and parallel manner. It consists of two main phases: Map and Reduce. 

Problem Statement: Word Count 

Count the number of occurrences of each word in a given input file. 

Input Data (Text File): 

Hadoop is big data 

Big data is Hadoop 

1. Input Splitting 

• The input file is divided into smaller chunks called input splits. 

• Each split is processed by a separate Mapper. 

2. Map Phase 

• The Mapper reads input data line by line. 
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• Each word is treated as a key and assigned a value 1. 

Mapper Output (Key, Value pairs): 

(Hadoop, 1) 

(is, 1) 

(big, 1) 

(data, 1) 

(Big, 1) 

(data, 1) 

(is, 1) 

(Hadoop, 1) 

3. Shuffling and Sorting 

• The MapReduce framework automatically: 

o Groups all identical keys together. 

o Sorts and transfers them to the Reducer. 

After Shuffling: 

(Hadoop, [1,1]) 

(is, [1,1]) 

(big, [1]) 

(Big, [1]) 

(data, [1,1]) 

4. Reduce Phase 

• The Reducer takes each key and its list of values. 

• It sums the values to produce the final count. 

Reducer Output: 

(Hadoop, 2) 

(is, 2) 

(big, 1) 

(Big, 1) 

(data, 2) 

5. Output 

• The final result is stored in HDFS as output files. 

• Each line contains a word and its total count. 

Diagrammatic Representation (Explanation) 

Input File 

↓ 

Input Split 

↓ 

Mapper → (word, 1) 

↓ 

Shuffle & Sort → (word, [1,1,...]) 

↓ 



 

Reducer → (word, total count) 

↓ 

Output File 

Advantages of MapReduce 

• Processes large data efficiently. 

• Parallel and distributed execution. 

• Fault tolerant. 

• Scalable for big data applications. 

(OR) 

4.  a.  Discuss the limitations of HDFS and its solution. Explain the YARN 

architecture. 

Scheme : Limitations + Explanation + YARN architecture – 2+3+5 marks 

Solution: 

1. Not suitable for small files: 

HDFS is inefficient in handling a large number of small files as it overloads 

the NameNode memory. 

Solution: Use HDFS Archive (HAR), HBase, or combine small files using 

SequenceFiles. 

2. High latency access: 

HDFS is optimized for batch processing and not for real-time or low-latency 

data access. 

Solution: Use HBase or NoSQL databases for real-time data access. 

3. Write-once, read-many model: 

HDFS does not support random write or update of files. 

Solution: Use HBase or redesign applications to use append-only 

operations. 

4. Single point of failure (NameNode): 

Failure of the NameNode can make the HDFS cluster unavailable. 

Solution: Use High Availability (HA) with Active and Standby 

NameNodes. 
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 b. Implement a MapReduce program in Java / Python / R to implement matrix 

multiplication. 

Scheme: Definition + Program – 2+8  marks 

Solution: 

import java.io.IOException; 

import java.util.*; 

import java.util.AbstractMap.SimpleEntry; 

import java.util.Map.Entry; 

import org.apache.hadoop.fs.Path; 

import org.apache.hadoop.conf.*; 

import org.apache.hadoop.io.*; 

import org.apache.hadoop.mapreduce.*; 

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; 

import org.apache.hadoop.mapreduce.lib.input.TextInputFormat; 

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat; 

import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat; 

 

public class MatrixMultiplication { 

public static class Map extends Mapper<LongWritable, Text, Text, Text> { 

        public void map(LongWritable key, Text value, Context context) 

                throws IOException, InterruptedException { 

 

            String line = value.toString().trim(); 

 

            // Skip empty or malformed lines 

            if (line.isEmpty()) return; 

 

            String[] tokens = line.split(","); 

            if (tokens.length != 4) return; 

 

            String matrixName = tokens[0]; 

            int row = Integer.parseInt(tokens[1]); 

            int col = Integer.parseInt(tokens[2]); 

            float val = Float.parseFloat(tokens[3]); 

 

            Text outputKey = new Text(); 

            Text outputValue = new Text(); 

 

            if (matrixName.equals("A")) { 

                // A[i][k], emit for all columns j in result matrix (since B is 2x2) 

                for (int j = 0; j < 2; j++) { 

                    outputKey.set(row + "," + j); // key = i,j 

                    outputValue.set("A," + col + "," + val); // A,k,value 

                    context.write(outputKey, outputValue); 

                } 

            } else if (matrixName.equals("B")) { 

                // B[k][j], emit for all rows i in result matrix (since A is 2x2) 

                for (int i = 0; i < 2; i++) { 

                    outputKey.set(i + "," + col); // key = i,j 

                    outputValue.set("B," + row + "," + val); // B,k,value 

                    context.write(outputKey, outputValue); 
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                } 

            } 

        } 

    } 

public static class Reduce extends Reducer<Text, Text, Text, FloatWritable> { 

        public void reduce(Text key, Iterable<Text> values, Context context) 

                throws IOException, InterruptedException { 

 

            List<Entry<Integer, Float>> listA = new ArrayList<>(); 

            List<Entry<Integer, Float>> listB = new ArrayList<>(); 

 

            for (Text val : values) { 

                String[] tokens = val.toString().split(","); 

                if (tokens.length != 3) continue; 

 

                String matrixName = tokens[0]; 

                int index = Integer.parseInt(tokens[1]); 

                float value = Float.parseFloat(tokens[2]); 

 

                if (matrixName.equals("A")) { 

                    listA.add(new SimpleEntry<>(index, value)); 

                } else if (matrixName.equals("B")) { 

                    listB.add(new SimpleEntry<>(index, value)); 

                } 

            } 

 

            float sum = 0; 

            for (Entry<Integer, Float> a : listA) { 

                for (Entry<Integer, Float> b : listB) { 

                    if (a.getKey().equals(b.getKey())) { 

                        sum += a.getValue() * b.getValue(); 

                    } 

                } 

            } 

 

            context.write(key, new FloatWritable(sum)); 

        } 

    } 

 

    public static void main(String[] args) throws Exception { 

        Configuration conf = new Configuration(); 

        Job job = Job.getInstance(conf, "MatrixMultiplication2x2"); 

 

        job.setJarByClass(MatrixMultiplication.class); 

 

        job.setMapperClass(Map.class); 

        job.setReducerClass(Reduce.class); 

 

        job.setOutputKeyClass(Text.class); 

        job.setOutputValueClass(FloatWritable.class); 

 



 

        job.setMapOutputKeyClass(Text.class); 

        job.setMapOutputValueClass(Text.class); 

 

        job.setInputFormatClass(TextInputFormat.class); 

        job.setOutputFormatClass(TextOutputFormat.class); 

 

        FileInputFormat.addInputPath(job, new Path(args[0]));     // Input path 

        FileOutputFormat.setOutputPath(job, new Path(args[1]));   // Output path 

 

        System.exit(job.waitForCompletion(true) ? 0 : 1); 

    } 

} 

 

Input : 

matrix.txt 

 

A,0,0,1 

A,0,1,2 

A,1,0,3 

A,1,1,4 

B,0,0,5 

B,0,1,6 

B,1,0,7 

B,1,1,8 

 

MODULE -3 

5.  a. Discuss replication and sharding in MongoDB. 

Scheme: Definition +Explanation+ Diagram – 2+6+2 marks 

Solution: 
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 b.Illustrate the CRUD operations using MongoDB query language with 

examples. 

Scheme: Definition + CRUD operations  + Example – 2+5+3 marks 

Solution: 

CRUD stands for Create, Read, Update, and Delete. MongoDB provides a rich 

query language to perform these operations on documents stored in collections. 

1. Create Operation (Insert) 

Used to insert documents into a MongoDB collection. 

Insert One Document 

db.student.insertOne({ 

  sid: 101, 

  name: "Ravi", 

  dept: "CSE", 

  marks: 85 

}) 

Insert Multiple Documents 

db.student.insertMany([ 

  { sid: 102, name: "Anu", dept: "ECE", marks: 78 }, 

  { sid: 103, name: "Kiran", dept: "ME", marks: 82 } 

]) 

2. Read Operation (Retrieve / Query) 

Used to retrieve documents from a collection. 

Find All Documents 

db.student.find() 

Find with Condition 

db.student.find({ dept: "CSE" }) 

Find Specific Fields 

db.student.find( 

  { marks: { $gt: 80 } }, 

  { name: 1, marks: 1, _id: 0 } 

) 

3. Update Operation 

Used to modify existing documents. 
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Update One Document 

db.student.updateOne( 

  { sid: 101 }, 

  { $set: { marks: 90 } } 

) 

Update Multiple Documents 

db.student.updateMany( 

  { dept: "ECE" }, 

  { $set: { dept: "Electronics" } } 

) 

4. Delete Operation 

Used to remove documents from a collection. 

Delete One Document 

db.student.deleteOne({ sid: 103 }) 

Delete Multiple Documents 

db.student.deleteMany({ marks: { $lt: 80 } }) 

Advantages of MongoDB CRUD 

• Schema-less and flexible document structure 

• Easy-to-use query language 

• Supports nested documents and arrays 

• High performance and scalability 

(OR) 

6.  a. Demonstrate the following operations in MongoDB query language with 

examples: 

    i) Count 

    ii) Limit 

    iii) Sort 

    iv) Skip  

Scheme: Explanation of each operation– 2.5+2.5+2.5+2.5 marks 

Solution:  

MongoDB provides several query modifiers to control and process query results. 

The following operations are commonly used: Count, Limit, Sort, and Skip. 

i) Count Operation 

The count() operation is used to find the number of documents in a collection or 

matching a condition. 
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Example: Count all documents 

db.student.countDocuments() 

Example: Count documents with a condition 

db.student.countDocuments({ dept: "CSE" }) 

ii) Limit Operation 

The limit() operation restricts the number of documents returned by a query. 

Example: Display only first 3 documents 

db.student.find().limit(3) 

iii) Sort Operation 

The sort() operation arranges documents in ascending or descending order. 

• 1 → Ascending order 

• -1 → Descending order 

Example: Sort by marks in ascending order 

db.student.find().sort({ marks: 1 }) 

Example: Sort by marks in descending order 

db.student.find().sort({ marks: -1 }) 

iv) Skip Operation 

The skip() operation is used to skip a specified number of documents in the result 

set. 

Example: Skip first 2 documents 

db.student.find().skip(2) 

Combined Example (Limit + Skip + Sort) 

Display top 3 students based on marks after skipping the first 2 records: 

db.student.find() 

          .sort({ marks: -1 }) 

          .skip(2) 

          .limit(3) 

 

 



 

 b. Explain the application of the following in MongoDB: 

    i) Cursors 

    ii) Indexes 

    iii) Mongo Export 

    iv) Aggregate function 

Scheme : Explanation of each application – 2.5+2.5+2.5+2.5 marks  

Solution: 

i) Cursors 

• A cursor is a pointer to the result set returned by a find() query. 

• It allows MongoDB to return large result sets in batches instead of loading 

all documents into memory. 

Application: 

• Used to iterate through query results efficiently. 

• Helps in processing large datasets. 

Example: 

var cur = db.student.find() 

while (cur.hasNext()) { 

   printjson(cur.next()) 

} 

ii) Indexes 

• Indexes improve the speed of query operations by reducing the number of 

documents scanned. 

• MongoDB supports single-field, compound, and unique indexes. 

Application: 

• Faster search and retrieval of data. 

• Efficient execution of sorting and filtering operations. 

Example: 

db.student.createIndex({ sid: 1 }) 

 

iii) Mongo Export 

• mongoexport is a command-line tool used to export MongoDB data into 

external files such as JSON or CSV. 

• Useful for backup, data migration, and data sharing. 

Application: 
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• Export data from MongoDB for reporting and analysis. 

• Transfer data to other databases or tools. 

Example: 

mongoexport --db college --collection student --out student.json 

iv) Aggregate Function 

• The aggregation framework processes data records and returns computed 

results. 

• It performs operations like grouping, filtering, sorting, and calculating totals. 

Application: 

• Used for data analysis and summarization. 

• Supports operations similar to SQL GROUP BY. 

Example: 

db.student.aggregate([ 

  { $group: { _id: "$dept", avgMarks: { $avg: "$marks" } } } 

]) 

 

MODULE -4 

7.  a. Discuss the features of Hive. Explain the Hive architecture. 

Scheme : Definition + diagram with explanation for each – 2+8 marks 

Solution: 

Features of Hive 
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 b. Explain the DDL and DML commands in Hive. 

Scheme : Definition with explanation and example for each  – 5+5 marks 

Solution: 

 
 

 

DDL Commands in Hive 

DDL commands are used to define and manage database objects. 

1. Create Table 

CREATE TABLE student ( 

  sid INT, 

  name STRING, 

  dept STRING 

); 

2. Alter Table 

ALTER TABLE student ADD COLUMNS (marks INT); 

3. Drop Table 

DROP TABLE student; 

DML Commands in Hive 

DML commands are used to manipulate data in tables. 

1. Load Data 

LOAD DATA INPATH '/user/hive/student.txt' 

INTO TABLE student; 

2. Insert Data 

INSERT INTO TABLE student 

VALUES (101, 'Ravi', 'CSE', 85); 
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(OR) 

8.  a.  Express the features and philosophy of Pig. Discuss ETL processing. 

Scheme : Definition with explanation of features and philosophy and ETL– 5+5 

marks 

Solution: 
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 b. Discuss the following in Pig: 

    i) Relational operators – Foreach and Limit 

    ii) Complex data types – Tuple and Map 

Scheme : Definition with explanation and example for each  – 5+5 marks 

Solution: 

Apache Pig uses Pig Latin, a high-level data flow language, to process large 

datasets in Hadoop. 

i) Relational Operators – FOREACH and LIMIT 

FOREACH Operator 
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• The FOREACH operator is used to process each tuple (row) of a relation. 

• Commonly used with GENERATE to project fields or apply expressions. 

Applications: 

• Selecting specific fields 

• Performing transformations on data 

Example: 

student = LOAD 'student.txt' USING PigStorage(',') 

          AS (sid:int, name:chararray, marks:int); 

 

result = FOREACH student GENERATE sid, name, marks+5 AS new_marks; 

 

LIMIT Operator 

• The LIMIT operator restricts the number of output tuples. 

• Useful for sampling data or testing scripts. 

Applications: 

• Displaying a subset of data 

• Reducing output size 

Example: 

top5 = LIMIT student 5; 

ii) Complex Data Types – TUPLE and MAP 

Tuple 

• A tuple is an ordered set of fields. 

• Represented using parentheses (). 

Applications: 

• Represents a single record 

• Can be nested inside relations 

Example: 

A = LOAD 'data.txt' AS (t:(id:int, name:chararray, marks:int)); 

Map 

• A map is a set of key–value pairs. 

• Keys must be chararray, and values can be any data type. 

• Represented using square brackets []. 



 

Applications: 

• Storing semi-structured data 

• Handling dynamic attributes 

Example: 

B = LOAD 'info.txt' AS (details:map[]); 

Accessing map values: 

C = FOREACH B GENERATE details#'city', details#'state'; 

 

 

MODULE -5 

9.  a. Discuss the features of Spark. Explain the Spark software stack. 

Scheme : Definition with explanation + Spark software stack – 5+5 marks 

Solution: 
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 b.Explain the steps involved between acquisition of data from multiple 

sources and its application in Spark. 

Scheme : Definition + explanation + Steps + Application – 2+3+3+2 marks 

Solution: 
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(OR) 

10.  a. Discuss text mining and its applications. Explain the process of text mining. 

Scheme: Definition with explanation + Process with Diagram – 5+5 marks 

Solution: 
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Application of text mining: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 b. Implement a word count program in Hadoop and Spark using Java / Python / 

R. 

Scheme : Definition + Program – 2+8  marks 

Solution: 

Hadoop Program: 

import java.io.IOException; 

import java.util.StringTokenizer; 

import org.apache.hadoop.conf.Configuration; 

import org.apache.hadoop.fs.Path; 

import org.apache.hadoop.io.IntWritable; 

import org.apache.hadoop.io.Text; 

import org.apache.hadoop.mapreduce.Job; 
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import org.apache.hadoop.mapreduce.Mapper; 

import org.apache.hadoop.mapreduce.Reducer; 

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; 

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat; 

 

public class WordCount { 

 

    // Mapper Class 

    public static class TokenizerMapper 

         extends Mapper<Object, Text, Text, IntWritable>{ 

 

        private final static IntWritable one = new IntWritable(1); 

        private Text word = new Text(); 

 

        public void map(Object key, Text value, Context context 

                        ) throws IOException, InterruptedException { 

            StringTokenizer itr = new StringTokenizer(value.toString()); 

            while (itr.hasMoreTokens()) { 

                word.set(itr.nextToken().replaceAll("[^a-zA-Z0-9]", "").toLowerCase()); 

                if (!word.toString().isEmpty()) { 

                    context.write(word, one); 

                } 

            } 

        } 

    } 

 

    // Reducer Class 

    public static class IntSumReducer 

         extends Reducer<Text,IntWritable,Text,IntWritable> { 

        private IntWritable result = new IntWritable(); 

 

        public void reduce(Text key, Iterable<IntWritable> values, 

                           Context context 

                           ) throws IOException, InterruptedException { 

            int sum = 0; 

            for (IntWritable val : values) { 

                sum += val.get(); 

            } 

            result.set(sum); 

            context.write(key, result); 

        } 

    } 

 

    // Driver Code 

    public static void main(String[] args) throws Exception { 

        Configuration conf = new Configuration(); 

        Job job = Job.getInstance(conf, "word count"); 

 

        job.setJarByClass(WordCount.class); 

        job.setMapperClass(TokenizerMapper.class); 

        job.setCombinerClass(IntSumReducer.class); // Optional combiner 



 

        job.setReducerClass(IntSumReducer.class); 

 

        job.setOutputKeyClass(Text.class); 

        job.setOutputValueClass(IntWritable.class); 

 

        FileInputFormat.addInputPath(job, new Path(args[0]));  // HDFS input 

        FileOutputFormat.setOutputPath(job, new Path(args[1])); // HDFS output 

 

        System.exit(job.waitForCompletion(true) ? 0 : 1); 

    } 

} 

 

 

word.txt (Input) 

 

Hello world 

Hello Hadoop 

Hadoop is great 

hello all 

hadoop ecosystem 

hi big data 

 

Spark Program: 

val textFile = sc.textFile("file:///home/bdalab/input.txt") 

val counts = textFile.flatMap(line => line.split(" ")).map(word => 

(word,1)).reduceByKey(_ + _)               

counts.collect().foreach(println) 

 

 

SAMPLE INPUT:  

Spark is amazing 

It makes data processing fast 

  

  

Output: 

  

(Spark,2) 

(makes,1) 

(data,1) 

(processing,1) 

(fast.,1) 

(is,1) 

(amazing,1) 
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