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Aim: Study of MAP-REDUCE in Mongodb
Problem Statement:-Implement Map reduces operation with suitable example using MongoDB.
Outcomes: Student should be able to

1. Understand concept of Map Reduce
2. Implement Map Reduce
PEOs ,POs,  PSOs and COs satisfied

PEOs  :2

POs  :
1,3,4,5
          PSOs : 1,2

COs :5
Software used :MONGODB(NOSQL)
Theory :
Map-reduce is a data processing paradigm for condensing large volumes of data into useful aggregated results. MongoDB uses mapReduce command for map-reduce operations. MapReduce is generally used for processing large data sets.
· Map-Reduce is a programming model and data processing techniquefor processing and generating large datasets that can be parallelized and distributed across a cluster of computers. 

· It is a common approach for distributed data processing in big data and NoSQL databases, and it is closely associated with the Hadoop framework. 

· Map-Reduce works by 

· breaking down a complex problem into smaller tasks,

· processing them in parallel

· then combining the results into a final output.(aggregated result)

Map Reduce Command
Following is the syntax of the basic mapReduce command −

>db.collection.mapReduce(
function(){emit(key,value);},//map function
function(key,values){returnreduceFunction},{//reduce function
out: collection,
query: document,
sort: document,
limit: number

}
)
The map-reduce function first queries the collection, then maps the result documents to emit key-value pairs, which is then reduced based on the keys that have multiple values.

In the above syntax −

· map is a javascript function that maps a value with a key and emits a key-value pair

· reduce is a javascript function that reduces or groups all the documents having the same key

· outspecifies the location of the map-reduce query result

· query specifies the optional selection criteria for selecting documents

· sortspecifies the optional sort criteria

· limit specifies the optional maximum number of documents to be returned

In very simple terms, the mapReduce command takes 2 primary inputs, the mapper function and the reducer function. A Mapper will start off by reading a collection of data and building a Map with only the required fields we wish to process and group them into one array based on the key.
And then this key value pair is fed into a Reducer, which will process the values.
Example1 MapReduce function
•Consider the following document structure that stores book details author wise. 
The document stores author_name of the book author and the status of book
•>db.author.save({"book_title" : "MongoDB Tutorial","author_name" : "aparajita","status" : "active", "publish_year": "2016" })
•>db.author.save({"book_title" : "Software Testing Tutorial","author_name" : "aparajita","status" : "active","publish_year": "2015" })
•>db.author.save({"book_title" : "Node.js Tutorial","author_name" : “Kritika","status" : "active","publish_year": "2016" })
•>db.author.save({"book_title" : "PHP7 Tutorial","author_name" : "aparajita","status" : “passive","publish_year": "2016" })
db.author.find()
{ "_id" : ObjectId("59333022523476d644344db9"), "book_title" : "MongoDB Tutorial", "author_name" : "aparajita", "status" : "active", "publish_year" : "2016" }
{ "_id" : ObjectId("59333031523476d644344dba"), "book_title" : "Software Testing Tutorial", "author_name" : "aparajita", "status" : "active", "publish_year" : "2015" }
{ "_id" : ObjectId("5933303e523476d644344dbb"), "book_title" : "Node.js Tutorial", "author_name" : "aparajita", "status" : "active", "publish_year" : "2016" }
{ "_id" : ObjectId("5933304b523476d644344dbc"), "book_title" : "PHP7 Tutorial", "author_name" : "aparajita", "status" : "active", "publish_year" : "2016" }
Now, use the mapReducefunction 
•To select all the active books, •Group them together on the basis of author_name and
•Then count the number of books by each author by using the following code in MongoDB.
Code: 
db.author.mapReduce(function() { emit(this.author_name,1) },function(key, values) {return Array.sum(values)}, { query:{status:"active"},out:"author_total"} ).find()
Out-Put{ "_id" : "aparajita", "value" : 2 }{ "_id" : “Kritika", "value" : 1 }
Code:  
db.author.mapReduce(function() { emit(this.author_name,1); },function(key, values) {return Array.sum(values)}, {query: { status : "active" },out: "author_total” })
Lab Exercise:
Create database employee and create collection computer

>db.Computer.find().pretty()

{
        "_id" :ObjectId("6526813214b66ed106889713"),

        "Name" : "SDB",

        "Designation" : "HOD",

        "Age" : 40,

        "Salary" : 90000

}

{

        "_id" :ObjectId("6526813214b66ed106889714"),

        "Name" : "SBN",

        "Designation" : "Asso Prof",

        "Age" : 40,

        "Salary" : 85000

}

{

        "_id" :ObjectId("6526813214b66ed106889715"),

        "Name" : "JSC",

        "Designation" : "Asst Prof",

        "Age" : 30,

        "Salary" : 75000

}

{

        "_id" :ObjectId("6526915214b66ed106889716"),

        "Name" : "MSC",

        "Designation" : "Asso Prof",

        "Age" : 42,

        "Salary" : 75000

}

{

        "_id" :ObjectId("6526915214b66ed106889717"),

        "Name" : "VND",

        "Designation" : "Asso Prof",

        "Age" : 40,

        "Salary" : 80000

}

{

        "_id" :ObjectId("6526915214b66ed106889718"),

        "Name" : "VSK",

        "Designation" : "Asst Prof",

        "Age" : 35,

        "Salary" : 65000}

1. Map Function: 

Define a map function to emit the "total" key and the "Salary" value for each document.

>varmapFunction = function () {

...   emit("total", this.Salary);

... };

So, what this map function does is:

It processes each document in the "Computer" collection.For each document, it emits a key-value pair where the key is "total"(a constant for all documents), and the value is the "Salary" from that document.

The result is that all documents in the collection are grouped under the same key"total,"and the emitted values represent the "Salary" from each document.

 This sets the stage for the reduce function to aggregate these values, such as calculating the total salary for all documents.

2. Reduce Function:

 Define a reduce function to sum the salaries associated with the "total" key.

>varreduceFunction = function (key, values) {

...   returnArray.sum(values);

... };

returnArray.sum(values);: This line of code calculates the sum of the values array using the Array.sum method. In this case, it returns the total sum of all the values associated with the same key.

3. Perform the Map-Reduce Operation: 

Execute the map-reduce operation on the "Computer" collection, specifying an output collection where the results will be stored.

>db.Computer.mapReduce(

...   mapFunction,

...   reduceFunction,

...   {

...     out: "totalSalaryResult" // Specify the output collection

...   }

... );

{

        "result" : "totalSalaryResult",

        "timeMillis" : 171,

        "counts" : {

                "input" : 6,

                "emit" : 6,

                "reduce" : 1,

                "output" : 1

        },

        "ok" : 1

}

>db.totalSalaryResult.find()

{ "_id" : "total", "value" : 470000 }

FAQ’s
1. What is Map reduce?

2. Explain map function with suitable example.

3. Explain reduce function with suitable example.

4. what is big data?

5. write syntax of Map reduce function.
CONCLUSION:-
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