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This file is divided into tasks each task will talk about specific 
thing about this homework 

Task 1(Creating maven basic project) (hello world project) 

We can do that using this command 
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This will create a hello world project  

 

We navigate to SpringMongo 

Then we compile the project  
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Then package it  
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Finally we execute it  
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Task 2(Integrating with mongodb and springboot)  

Turning on monodb locally 

 

Port 27017 is open  
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and it is only listening on localhost interface 

 

We already have mydb from class 

I am gonna create a new db (namespace called student_db) 

 

Creating the database 
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After some research using chatGPT 

It turned out there is a thing called spring-data-mongo plugin 

Which weird from what i know spring boot build web application 

I was expecting downloading two different dependencies  

One for mongo db integration and another one for  

Springboot web app 
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Lets revise what springboot is 
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So it is not just for web applications it is an opinionated 
designed to ease the programmer from configuring application 

We can even write command line applications with it. 

And spring-data-mongo is like ORM for mongo db it maps java 
objects to documents which is exactly what orm does. 

Step 2.1 (editing the pom.xml file) 

With the help of chatGPT we can learn how to add 
spring-data-mongo 
<?xml version="1.0" encoding="UTF-8"?>​
<project xmlns="http://maven.apache.org/POM/4.0.0"​
         

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance

"​
         

xsi:schemaLocation="http://maven.apache.org/POM/4.0.

0 http://maven.apache.org/xsd/maven-4.0.0.xsd">​
    <modelVersion>4.0.0</modelVersion>​
​
    <groupId>com.mongo</groupId>​
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    <artifactId>SpringMongo</artifactId>​
    <version>1.0-SNAPSHOT</version>​
​
    <!-- 1. Add Spring Boot Parent -->​
    <parent>​
        <groupId>org.springframework.boot</groupId>​
        

<artifactId>spring-boot-starter-parent</artifactId>​
        <version>3.2.0</version>​
        <relativePath/> ​
    </parent>​
​
    <properties>​
        <java.version>17</java.version>​
    </properties>​
​
    <dependencies>​
        <!-- 2. Spring Data MongoDB Starter -->​
        <dependency>​
            

<groupId>org.springframework.boot</groupId>​
            

<artifactId>spring-boot-starter-data-mongodb</artifa
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ctId>​
        </dependency>​
​
        <dependency>​
            

<groupId>org.springframework.boot</groupId>​
            

<artifactId>spring-boot-starter-test</artifactId>​
            <scope>test</scope>​
        </dependency>​
    </dependencies>​
​
    <build>​
        <plugins>​
            <!-- 3. Spring Boot Build Plugin → 

​
            <plugin>​
                

<groupId>org.springframework.boot</groupId>​
                

<artifactId>spring-boot-maven-plugin</artifactId>​
            </plugin>​
        </plugins>​
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    </build>​
</project> 

 

 

Step 2.2 (adding the connection string) 

This Whole Process is so similar of using .Net with entity 
framework (ORM) 

From the documentation the connection string should be in  

src/main/resources/application.properties 

 

 

Notice that we add the db(namespace in this file). 
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Step 2.3 (Creating the Entity File for Student) 

In this step we create a student object the maps directly 

 

To a document 

 

 
package com.mongo;​
​
​
import org.springframework.data.annotation.Id;​
​
import 

org.springframework.data.mongodb.core.mapping.Docume

nt;​
​
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​
@Document(collection = "students") ​
​
public class Student {​
​
    @Id​
​
    private String id;​
​
    private String name;​
​
    private String studentId;​
​
​
    public Student(String name, String studentId) {​
​
        this.name = name;​
​
        this.studentId = studentId;​
​
    }​
​
​
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    @Override​
​
    public String toString() {​
​
        return "Student{id='" + id + "', name='" + 

name + "', studentId='" + studentId + "'}";​
​
    }​
​
} 

 

The File is similar to dotnet entity the only thing that is different is 
the syntax 

 

Step 2.4 (creating command line application using springboot and 
connecting to mongodb) 

package com.mongo; 
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import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 

import org.springframework.data.mongodb.core.MongoTemplate; 

 

@SpringBootApplication 

public class App implements CommandLineRunner { 

 

   @Autowired 

   private MongoTemplate mongoTemplate; 
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   public static void main(String[] args) { 

       SpringApplication.run(App.class, args); 

   } 

 

   @Override 

   public void run(String... args) throws Exception { 

       System.out.println("--- App Started: Connecting to student_db 

---"); 

 

   //this line create a new student 

       Student newStudent = new Student("Alice Smith", "S12345"); 

 

   //this line save the student to the database 
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       mongoTemplate.save(newStudent); 

       System.out.println("Inserted: " + newStudent); 

 

       // read all student from the database 

       System.out.println("Current Students in DB:"); 

       mongoTemplate.findAll(Student.class).forEach(System.out::println); 

   } 

} 
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The code create a student object and save it into the database 
using monotemplate DI 

It also print all the students in the collection 

After running  

Mvn spring-boot:run 
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Also using mongosh: 
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It worked nicely and one note that the app class implements 
CommandLineRunner which tells springboot that we are writing a 
cmd application and not  a web interface 
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Step 3 (Generate millions of users and store them in MongoDB, 
read them, and measure the time for both read and write 
operations.) 

First we index the db using the userid to make the read faster 

Good video on database indexing is this 
“https://www.youtube.com/watch?v=lYh6LrSIDvY” 

This my first time working with indexing with a NoSql database 

I thought indexing only works with Sql databases 

package com.mongo; 

 

import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 

 

https://www.youtube.com/watch?v=lYh6LrSIDvY
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import org.springframework.data.mongodb.core.MongoTemplate; 

import org.springframework.data.mongodb.core.query.Criteria; 

import org.springframework.data.mongodb.core.query.Query; 

import org.springframework.util.StopWatch; 

 

import java.util.ArrayList; 

import java.util.List; 

import java.util.stream.Stream; 

 

@SpringBootApplication 

public class App implements CommandLineRunner { 
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   @Autowired 

   private MongoTemplate mongoTemplate; 

 

   public static void main(String[] args) { 

       SpringApplication.run(App.class, args); 

   } 

 

   @Override 

   public void run(String... args) { 

       // Configuration 

       int totalRecords = 1_000_000; 

       int batchSize = 10_000; 
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       // Clean database before starting 

       mongoTemplate.dropCollection(Student.class); 

 

       // Run Tests 

       performWriteTest(totalRecords, batchSize); 

       performReadTest(); 

   } 

 

   /** 

    * Measures batch write performance for 1 million records 

    */ 
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   private void performWriteTest(int totalRecords, int batchSize) { 

       System.out.println("\n STARTING WRITE BENCHMARK "); 

       StopWatch watch = new StopWatch(); 

       watch.start(); 

 

       for (int i = 0; i < totalRecords / batchSize; i++) { 

           List<Student> batch = new ArrayList<>(); 

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

               

               batch.add(new Student("Student_" + (i * batchSize + j), 

"ID_" + (i * batchSize + j))); 

           } 
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           //insert here is faster than save() because we don't worry 

about duplication here 

           mongoTemplate.insert(batch, Student.class); 

       } 

 

       watch.stop(); 

       System.out.printf("WRITE COMPLETE: %d records in %.2f seconds (%d 

ops/sec)%n", 

               totalRecords, watch.getTotalTimeSeconds(), 

(int)(totalRecords / watch.getTotalTimeSeconds())); 

   } 

 

   /** 

    * Measures smart read performance (Indexed vs Streaming) 
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    */ 

   private void performReadTest() { 

       System.out.println("\n STARTING SMART READ BENCHMARK "); 

 

       

       // We pick a random ID from the middle of the set 

       String searchId = "ID_543210"; 

       StopWatch pointWatch = new StopWatch(); 

       pointWatch.start(); 

 

       Query query = new Query(Criteria.where("studentId").is(searchId)); 

       Student found = mongoTemplate.findOne(query, Student.class); 
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       pointWatch.stop(); 

       System.out.println("1. POINT READ (Indexed Search):"); 

       System.out.println("   - Found: " + found); 

       System.out.println("   - Time: " + pointWatch.getTotalTimeMillis() 

+ " ms"); 

 

       //  Full Stream Read (Testing Retrieval Speed without crashing RAM) 

       StopWatch streamWatch = new StopWatch(); 

       streamWatch.start(); 

       

       long count = 0; 

       // Using Stream ensures we don't load 1M objects into RAM at once 
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       try (Stream<Student> studentStream = mongoTemplate.stream(new 

Query(), Student.class)) { 

           count = studentStream.count(); 

       } 

 

       streamWatch.stop(); 

       System.out.println("2. STREAM READ (Full Collection Scan):"); 

       System.out.println("   - Processed: " + count + " records"); 

       System.out.println("   - Time: " + 

streamWatch.getTotalTimeSeconds() + " seconds"); 

   } 

} 

We use three notes here 

 



32  

1.​We can’t write one million record all at once that is why we 
used batches 

2.​The read test contains two part the first part is trying to find 
specific record since we used indexed here it only load one 
record into memory  

We can’t load the 1million record into memory so indexing is 
somewhat necessary here 

3.we used streams to count all the record without loading all of 
them into memory streaming is clever here 

Step 4 (running the program) 

 

http://3.we
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Some good results 

Step 5 (trying different parameters) 

2Million records 

 

Double the amount of the time for 1 million records 
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