Step 1: Install prerequisites
1. Install Docker Desktop for Windows:
· https://www.docker.com/products/docker-desktop
2. Make sure WSL2 is enabled if using Windows Home.
3. Open PowerShell or CMD.
Check Docker works:
docker --version

Step 2: Create project folder
mkdir C:\hadoop-docker
cd C:\hadoop-docker

Step 3: Docker Compose configuration
notepad docker-compose.yml:
====================================================
version: "3.8"

services:
  namenode:
    image: bde2020/hadoop-namenode:2.0.0-hadoop3.2.1-java8
    container_name: namenode
    environment:
      - CLUSTER_NAME=test
      - CORE_CONF_fs_defaultFS=hdfs://namenode:9000
      - HDFS_CONF_dfs_replication=1
      - HDFS_CONF_dfs_permissions_enabled=false
    ports:
      - "9870:9870"
      - "9000:9000"
    volumes:
      - namenode:/hadoop/dfs/name

  datanode:
    image: bde2020/hadoop-datanode:2.0.0-hadoop3.2.1-java8
    container_name: datanode
    depends_on:
      - namenode
    environment:
      - CLUSTER_NAME=test
      - CORE_CONF_fs_defaultFS=hdfs://namenode:9000
      - SERVICE_PRECONDITION=namenode:9870
      - HDFS_CONF_dfs_datanode_data_dir=file:///hadoop/dfs/data
    volumes:
      - datanode:/hadoop/dfs/data

  resourcemanager:
    image: bde2020/hadoop-resourcemanager:2.0.0-hadoop3.2.1-java8
    container_name: resourcemanager
    depends_on:
      - namenode
      - datanode
    environment:
      - CORE_CONF_fs_defaultFS=hdfs://namenode:9000
    ports:
      - "8088:8088"

volumes:
  namenode:
  datanode:
Note: This is the minimal single-node setup.

Step 4: Start Hadoop cluster
In PowerShell:
docker-compose up -d
Check containers:
docker ps
Expected containers: namenode, datanode, resourcemanager, nodemanager.
· NameNode UI: http://localhost:9870
· YARN UI: http://localhost:8088

Step 5: Prepare HDFS input
1. Create a local input file:
mkdir input
cd input



notepad file.txt
===============================
Hadoop is a big data framework
MapReduce processes big data
Hadoop uses MapReduce for processing
Big data analysis is important
2. Copy the file to the NameNode container:
docker cp .\input\file.txt namenode:/tmp/file.txt
3. Put file into HDFS:
docker exec -it namenode hdfs dfs -mkdir -p /input
docker exec -it namenode hdfs dfs -put /tmp/file.txt /input
Check HDFS:
docker exec -it namenode hdfs dfs -ls /input

Step 6: Create Hadoop MapReduce WordCount in Java
Folder structure in Eclipse:
WordCountProject/
 └─ src/
     └─ wordcount/
         └─ WordCount.java

WordCount.java:
package wordcount;

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;
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;
import java.io.IOException;
import java.util.StringTokenizer;

public class WordCount {

    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-Z]", "").toLowerCase());
                context.write(word, one);
            }
        }
    }

    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);
        }
    }

    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);
        job.setReducerClass(IntSumReducer.class);
        job.setOutputKeyClass(Text.class);
        job.setOutputValueClass(IntWritable.class);
        FileInputFormat.addInputPath(job, new Path(args[0]));
        FileOutputFormat.setOutputPath(job, new Path(args[1]));
        System.exit(job.waitForCompletion(true) ? 0 : 1);
    }
}

Download all jarfiles.from 
· github.com/zaheerabbas1234->Repositories-> CLOUD-COMPUTING->hadoop jars.zip
· goto downloads->right click on hadoop-jars->extract all->extract.
· 
Rightclick on projectname->buildpath->configure buildpath->libraries tab->Add External Jars
Select the all downloaded jars.->apply and close.
Step 7: Export as runnable jar
Rightclickon projectname
Export → java->Jar file->browse->
· Save  wcjar
Copy jar to NameNode container:
docker cp C:\hadoop-docker\wcjar.jar namenode:/wcjar.jar

Step 8: Run the Hadoop MapReduce job
docker exec -it namenode hadoop jar /wcjar.jar wordcount.WordCount /input /output
Check output:
docker exec -it namenode hdfs dfs -cat /output/part-r-00000
Expected output:
a            1
analysis     1
big          3
data         3
for          1
framework    1
hadoop       2
important    1
is           2
mapreduce    2
processes    1
processing   1
uses         1
✅ Step 9: Cleanup
· Remove HDFS output before re-running:
docker exec -it namenode hdfs dfs -rm -r /output
· Stop cluster:
docker-compose down

This is the full workflow from scratch on Windows using Docker: cluster setup → HDFS → MapReduce job → output.

