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Aim: Study of Aggregation framework and Indexing
Problem Statement:- Design and Develop MongoDB Queries using aggregation and indexing with suitable example  using MongoDB.
Outcomes: Student should be able to

1. Understand concept Aggregation framework
2. Concept of Indexing.
PEOs ,POs,  PSOs and COs satisfied

PEOs  :2

POs  :
1,3,5,12
PSOs : 1,2

COs :5
Software used : MONGODB(NOSQL)
Theory :
INDEXING

Indexes support the efficient resolution of queries. Without indexes, MongoDB must scan every document of a collection to select those documents that match the query statement.This scan is highly inefficient and require the mongod to process a large volume of data.“Indexes are special data structures that store a small portion of the data set in an easy to traverse form.”

The index stores the value of a specific field or set of fields, ordered by the value of the field as specified in index.

The createIndex() Method
To create an index you need to use createIndex() method of mongodb.

SYNTAX:

Basic syntax of createIndex() method is as follows()

>db.COLLECTION_NAME.createIndex({KEY:1})
Here key is the name of filed on which you want to create index and 1 is for ascending order. To create index in descending order you need to use -1.

EXAMPLE

db.mycol.createIndex({"title":1})
In createIndex() method you can pass multiple fields, to create index on multiple fields.

>db.mycol.createIndex({"title":1,"description":-1})
You can view the existing indexes of a collection in MongoDB using the getIndexes method.

>db.Computer.getIndexes()
Drop Index:

Use the dropIndex method to remove the index. You will need to specify the index name or the keys for the index you want to drop.

>db.Computer.dropIndex({Age:1,Salary:-1})

{ "nIndexesWas" : 3, "ok" : 1 }

>db.Computer.dropIndex({Name:1})

{ "nIndexesWas" : 2, "ok" : 1 }

>db.Computer.dropIndex({Age:1,Salary:-1}) //Checking dropped index

AGGREGATION

Aggregations operations process data records and return computed results. Aggregation operations group values from multiple documents together, and can perform a variety of operations on the grouped data to return a single result. In sqlcount(*) and with group by is an equivalent of mongodb aggregation.

The aggregate() Method

For the aggregation in mongodb you should use aggregate() method.
SYNTAX:

Basic syntax of aggregate() method is as follows

>db.COLLECTION_NAME.aggregate(AGGREGATE_OPERATION)
EXAMPLE:

In the collection you have the following data:

{
   _id:ObjectId(7df78ad8902c)
title:'MongoDB Overview',
description:'MongoDB is no sql database',
by_user:'tutorials point',
url:'http://www.tutorialspoint.com',
tags:['mongodb','database','NoSQL'],
likes:100
},
{
   _id:ObjectId(7df78ad8902d)
title:'NoSQL Overview',
description:'No sql database is very fast',
by_user:'tutorials point',
url:'http://www.tutorialspoint.com',
tags:['mongodb','database','NoSQL'],
likes:10
},
{
   _id:ObjectId(7df78ad8902e)
title:'Neo4j Overview',
description:'Neo4j is no sql database',
by_user:'Neo4j',
url:'http://www.neo4j.com',
tags:['neo4j','database','NoSQL'],
likes:750
},
Now from the above collection if you want to display a list that how many tutorials are written by each user then you will use aggregate() method as shown below:

>db.mycol.aggregate([{$group :{_id :"$by_user",num_tutorial:{$sum :1}}}])
{
"result":[
{
"_id":"tutorials point",
"num_tutorial":2
},
{
"_id":"tutorials point",
"num_tutorial":1
}
],
"ok":1
}
>
SQL equivalent query for the above use case will be select by_user, count(*) from mycol group by by_user

1. $match:Filters documents that match a specified condition.

      >db.Computer.aggregate([ { $match: { Age: { $gt: 35 } } } ])

2. $group:Groups documents by a specified key and allows you to perform aggregate functions like sum, count, or average on grouped data.

>db.Computer.aggregate([    { $group: { _id: "$Designation", avgSalary: { $avg: "$Salary" } } } ])
3. $sort: Sorts documents based on one or more fields
>db.Computer.aggregate([ { $sort: { Salary: -1 } } ])

4. $project: Reshapes documents, including the ability to rename fields or create new ones
>db.Computer.aggregate([{$project: { EmployeeName: "$Name", Age: 1,Salary: 1,_id: 0 } } ])

>db.Computer.aggregate([

...   {

...     $group: {

...       _id: null, // Group all documents into a single group

...       totalSalary: { $sum: "$Salary" }, // Calculate the sum of Salary

...       avgAge: { $avg: "$Age" }, // Calculate the average of Age

...       minSalary: { $min: "$Salary" }, // Find the minimum Salary

...       maxSalary: { $max: "$Salary" }, // Find the maximum Salary

...       firstDesignation: { $first: "$Designation" }, // Get the first Designation

...       lastDesignation: { $last: "$Designation" } // Get the last Designation

...     }

...   }

... ]).pretty()

>db.Computer.count()

6

This method is applied directly to the collection, and it will return the count of documents in the collection.
Lab Exercises:-

Create a hypothetical sports club database that contains a users collection that tracks the user’s join dates, sport preferences, and stores these data in documents and perform the following operation on it using aggregation.
1. Create index on sport preferences.
2. Create index on join dates and preferences.
3.  Returns user names in upper case and in alphabetical order.
4.  Returns user names sorted by the month they joined.
5. Show how many people joined each month of the year.

FAQS:-
1. What is Indexing in MONGODB?

2. Explain Need of Indexing.

3. What do you mean by aggregation. Is it equivalent to group by clause of SQL justify.
4.List and Explain Different aggregate functions used in MONGODB.
CONCLUSION:-
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