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Aim: NOSQL Databases (MONGODB)
Problem Statement:-Design and develop MONGODB queries using CRUD operations(Use CRUD operation, Save method, Logical operators etc
Outcomes: Student should be able to

1. Understand concept of Large scale database
2. Concept of unstructured data
3. Able to install MONGODB
4. Able to solve MONGODb queries using CRUD operations.
5. Concept of logical operators and Save method
PEOs ,POs,  PSOs and COs satisfied

PEOs  :2

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

COs :5
Software used :MONGODB(NOSQL)
Theory :A NoSQL (originally referring to "non SQL" or "non relational") database provides a mechanism for storage and retrieval of data that is modeled in means other than the tabular relations used in relational databases. Such databases have existed since the late 1960s, but did not obtain the "NoSQL" moniker until a surge of popularity in the early twenty-first century, triggered by the needs of Web 2.0 companies such as Facebook, Google, and Amazon.com. NoSQL databases are increasingly used in big data and real-time web applications. NoSQL systems are also sometimes called "Not only SQL" to emphasize that they may support SQL-like query languages. Motivations for this approach include: simplicity of design, simpler "horizontal" scaling to clusters of machines (which is a problem for relational databases),[2] and finer control over availability. The data structures used by NoSQL databases (e.g. key-value, wide column, graph, or document) are different from those used by default in relational databases, making some operations faster in NoSQL. The particular suitability of a given NoSQL database depends on the problem it must solve. Sometimes the data structures used by NoSQL databases are also viewed as "more flexible" than relational database tables. Many NoSQL stores compromise consistency (in the sense of the CAP theorem) in favor of availability, partition tolerance, and speed. Barriers to the greater adoption of NoSQL stores include the use of low-level query languages (instead of SQL, for instance the lack of ability to perform ad-hoc joins across tables), lack of standardized interfaces, and huge previous investments in existing relational databases. Most NoSQL stores lack true ACID transactions, although a few databases, such as MarkLogic, Aerospike, FairCom c-treeACE, Google Spanner (though technically a NewSQL database), Symas LMDB, and OrientDB have made them central to their designs. (See ACID and join support.)

MongoDB is a NoSQL database that offers a high performance, high availability, and automatic scaling enterprise database. MongoDB is a NoSQL database, so you can't use SQL (Structured Query Language) to insert and retrieve data, and it does not store data in tables like MySQL or Postgres. Data is stored in a "document" structure in JSON format (in MongoDB called BSON). MongoDB was first introduced in 2009 and is currently developed by the company MongoDB Inc.

MongoDBMongoDB is a cross-platform, document oriented database that provides, high performance, high availability, and easy scalability. MongoDB works on concept of collection and document.

Database
Database is a physical container for collections. Each database gets its own set of files on the file system. A single MongoDB server typically has multiple databases.

Collection 

Collection is a group of MongoDB documents. It is the equivalent of an RDBMS table. A collection exists within a single database. Collections do not enforce a schema. Documents within a collection can have different fields. Typically, all documents in a collection are of similar or related purpose. 

Document

 A document is a set of key-value pairs. Documents have dynamic schema. Dynamic schema means that documents in the same collection do not need to have the same set of fields or structure, and common fields in a collection's documents may hold different types of data.
Installation of MONGODB using WINDOWs
Download and installation of latest Mongodb 3.6 release

1. https://mongodb.com
2. Click on download

3. Select community server

4. Select Operating system
5. Download MSI file

6. Start installation

7. Select complete

8. Click on finish

9.Open C drive

10.Select program files

11.Selectmongodb folder

12.Select bin

13.Open command prompt and copy that path

14.on command prompt type

Cd c:\programfiles\mongodb\server\3.6\bin

15.Typemongodb –dbpath d:/mongodb\data1db1

16.Open new terminal of command prompt and type mongo

For other Operating system

1. Copy to Download 
[root@localhost Downloads]# tar -xvzf mongodb-linux-x86_64-3.4.9.tgz
[root@localhost Downloads]# cd mongodb-linux-x86_64-3.4.9/
[root@localhost mongodb-linux-x86_64-3.4.9]# cd bin 
[root@localhost bin]# ./mongod -dbpath /home/admin/
[root@localhost bin]# ./mongo
Advantages of MongoDB over RDBMS

· Schema less : MongoDB is document database in which one collection holds different

different documents.

· Number of fields, content and size of the document can be differ from one document to

another.

· Structure of a single object is clear

· No complex joins

· Deep query-ability. MongoDB supports dynamic queries on documents using a documentbased query language that's nearly as powerful as SQL

· Tuning

· Ease of scale-out: MongoDB is easy to scale

· Conversion / mapping of application objects to database objects not needed

· Uses internal memory for storing the (windowed) working set, enabling faster access of data.
Why should use MongoDB

· Document Oriented Storage : Data is stored in the form of JSON style documents

· Index on any attribute

· Replication & High Availability

· Auto-Sharding

· Rich Queries

· Fast In-Place Updates

· Professional Support By MongoDB

Where should use MongoDB?

· Big Data

· Content Management and Delivery

· Mobile and Social Infrastructure

· User Data Management

Data Hub

CRUD Operations in MongoDB

CRUD operations refer to the basic Insert, Read, Update and Delete operations. 
Create Operations
Create Operations Create or insert operations add new documents to a collection. If the collection does not currently exist, insert operations will create the collection. 
USE Command
use DATABASE_NAME is used to create database. 

The command will create a new database if it doesn't exist, otherwise it will return the existing database. 

Basic syntax of use DATABASE statement is as follows:

use DATABASE_NAME 
Example If you want to create a database with name , then use DATABASE statement would be as follows:

>use mydb

switched to dbmydb

To check your currently selected database, use the command 

db>db mydb

If you want to check your databases list, use the command show dbs.

>show dbs

local 0.78125GB 

test 0.23012GB 

Your created database (mydb) is not present in list.

To display database, you need to insert at least one document into it. >db.movie.insert({"name":"tutorials point"}) 

In MongoDB default database is test. If you didn't create any database, then collections will be stored in test database. 

The createCollection() Method 

MongoDBdb.createCollection(name, options) is used to create collection. 

Syntax

db.createCollection(name, options)
ex. db.createCollection("stud");

In the command, name is name of collection to be created. Options is a document and is used to specify configuration of collection. 

MongoDB provides the following methods to insert documents into a collection:

(db.collection.insertOne() New in version 3.2 
>db.student.insertOne({Roll_no:1,Name:"XYZ"})
(db.collection.insertMany() New in version 3.2

 In MongoDB, insert operations target a single collection. All write operations in MongoDB are atomic on the level of a single document. 
>db.student.insertMany([{Roll_no:1,Name:"XYZ"},{Roll_No:2,Name:"PQR"},{Roll_no:3,Namne:"SSS"}])
The dropDatabase() Method

Syntax db.dropDatabase()

Read Operations 

Read operations retrieve documents from a collection; i.e. queries a collection for documents. MongoDB provides the following methods to read documents from a collection: 

(db.collection.find()

You can specify query filters or criteria that identify the documents to return. 

For examples: 

( Query Documents 

( Query on Embedded/Nested Documents 

( Query an Array 

( Query an Array of Embedded Documents 

>db.student.find()
{ "_id" : ObjectId("6523fcb6a1423a4498cdf539"), "Roll_No" : 2, "Name" : "Amol", "Age" : 23, "Eligible" : "True" }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf53a"), "Roll_No" : 3, "Name" : "Ajitkumar", "Age" : 30, "Eligible" : "True" }

{ "_id" : ObjectId("65241aa5a1423a4498cdf53e"), "Roll_no" : 3, "Name" : "Ajitkumar", "Age" : 31, "Eligible" : "True" }

{ "_id" : 1, "Roll_no" : 4, "Name" : "Desai", "Age" : 42 }

{ "_id" : 2, "Roll_no" : 5, "Name" : "Choudhari", "Age" : 27 }

>db.student.find().pretty()
{

        "_id" :ObjectId("65276f7608d191a38309caaa"),

        "Roll_no" : 1,

        "Name" : "XYZ"

}

{

        "_id" :ObjectId("65276f7608d191a38309caab"),

        "Roll_No" : 2,

        "Name" : "PQR"

}

{

        "_id" :ObjectId("65276f7608d191a38309caac"),

        "Roll_no" : 3,

        "Namne" : "SSS"

}

Update Operations
Update operations modify existing documents in a collection. MongoDB provides the following methods to update documents of a collection: 

(db.collection.updateOne() New in version 3.2 

Ex. db.stud.update({roll:11},{$set:{name:"Anil"}});
(db.collection.updateMany() New in version 3.2 
 Ex. db.stud.updateMany({$set:{name:"Anil"});
In MongoDB, update operations target a single collection. All write operations in MongoDB are atomic on the level of a single document. You can specify criteria, or filters, that identify the documents to update. These filters use the same syntax as read operations. 
MongoDBSave() Method

The save() method replaces the existing document with the new document passed in save()

method

Syntax

>db.COLLECTION_NAME.save({_id:ObjectId(),NEW_DATA})

Used to update an existing document or insert a new document ,depending upon its document parameter
If the document does not contain an _id field, then the save() method calls the insert() method. During the operation, the mongo shell will create an ObjectId and assign it to the _id field.
>db.Student.save({Roll_no:3,Name:"Ajitkumar Desai"})
Delete Operations 

Delete operations remove documents from a collection. MongoDB provides the following methods to delete documents of a collection: 

(db.collection.deleteOne() New in version 3.2 

>db.student.deleteOne({Name:"XYZ"})
{ "acknowledged" : true, "deletedCount" : 1 }

>db.student.find().pretty()

{

        "_id" :ObjectId("65276f7608d191a38309caab"),

        "Roll_No" : 2,

        "Name" : "PQR"

}

{

        "_id" :ObjectId("65276f7608d191a38309caac"),

        "Roll_no" : 3,

        "Namne" : "SSS"

}

(db.collection.deleteMany() New in version 3.2 

>db.student.deleteMany({})
{ "acknowledged" : true, "deletedCount" : 2 }

In MongoDB, delete operations target a single collection. All write operations in MongoDB are atomic on the level of a single document. You can specify criteria, or filters, that identify the documents to remove. These filters use the same syntax as read operations.
The remove() Method

· MongoDB's remove() method is used to remove document from the collection.

· remove() method accepts two parameters. One is deletion criteria and second is justOne

flag

 1. deletion criteria : (Optional) deletion criteria according to documents will be removed.

 2. justOne : (Optional) if set to true or 1, then remove only one document.

Syntax:

>db.COLLECTION_NAME.remove(DELLETION_CRITTERIA)

Following example will remove all the documents whose title is 'MongoDB Overview'

>db.mycol.remove({'title':'MongoDB Overview'})

Remove only one

If there are multiple records and you want to delete only first record, then set justOne

parameter in remove() method

>db.COLLECTION_NAME.remove(DELETION_CRITERIA,1)

Remove All documents

If you don't specify deletion criteria, then mongodb will delete whole documents from the

collection. This is equivalent of SQL's truncate command.
>db.mycol.remove()

>db.student.remove({Name:"Jordan"})
WriteResult({ "nRemoved" : 1 })

>db.student.remove({})
WriteResult({ "nRemoved" : 5 })
Drop Database
MongoDBdb.dropDatabase() command is used to drop a existing database.

db.dropDatabase( ) ;

Drop Collection :

db.stud.drop();

To get the collections present in the database

>db.getCollectionNames() or Show Collections

[ "Computer", "Std", "Student", "totalSalaryResult" ]

Relational Operators

($gt-Greater than

 $gte-Greater than equal 

 $lt-Less than

 $lte-Less than equal

 $ne-Not equal

 $in-in

 $nin-Not in )
db.stud.find({"roll" : 2});
db.stud.find({"roll" : 2}).pretty( );
db.stud.find({"age" : {"$lt":20}});
db.stud.find({"age" : {"$lt":20}}).pretty( );
db.stud.find({"age" : {"$gte" : 20, "$lte" :25}},{name:1,age:1}).pretty( );
db.stud.find({"age" : {"$ne" : 25}}).pretty( );
db.stud.find({"age" : {"$gt" : 20, "$lt" :25}}).pretty( );
db.stud.find({"age" : {"$in" : [17,22,25]}}).pretty( );
>db.Student.find({Age:{$lt:25}})
{ "_id" : ObjectId("6523fc4aa1423a4498cdf538"), "Roll_No" : 1, "Name" : "Jordan", "Age" : 22 }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf539"), "Roll_No" : 2, "Name" : "Amol", "Age" : 23 }

>db.Student.find({Age:{$lt:25}}).pretty()
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}

>db.Student.find({Age:{$lt:25,$gt:22}}).pretty()
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}

>db.Student.find({Age:{$ne:25}}).pretty()
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}
>db.Student.find({Age:{$in:[22,25,30]}}).pretty()
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}

>db.Student.find({Age:{$nin:[22,25,30]}}).pretty()
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}

Logical Operator ($or, $and, $not, $nor )

AND Operator ($and) :

db.stud.find ({roll:3, name: "Ajay"});

db.stud.find ({roll:3, name: "Ajay"}).pretty( );

db.stud.find ({"$and": [{roll:3}, {name: "Ajay"}] }).pretty( );

OR Operator ($or):

db.stud.find ({"$or": [{roll:3}, {name: "Abhi"}]} ).pretty( );

NOT Operator ($not) :
db.stud.find ({ name: { $not: /^A/}}); // Student name not like with “A” char

Using AND and OR Together

db.stud.find ({{age:25} ,{"$or": [{roll:3}, {name: "Abhi"}] }}).pretty();

>db.Student.find({$and:[{Name:/A/},{Age:30}]}).pretty()//Name having A and Age=30
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}

>db.Student.find({$and:[{Name:/A/},{Age:23}]}).pretty()//Name having A and Age=23
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}
OR Operator ($or):

>db.Student.find({$or:[{Name:/p/},{Age:23}]}).pretty()  //name having p or age=23
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}
>db.Student.find({$or:[{Name:/J/},{Age:40}]}).pretty()  //name having A or age=40
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}
//Truth table of OR operator

>db.Student.find({$or:[{Name:/J/},{Age:23}]}).pretty()
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}
NOT Operator ($not) :
>db.Student.find({Age:{$not:{$eq:23}}}).pretty()
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}
>db.Student.find({Name:{$not:/J/}}).pretty()/ Student name not like with “J” char
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}
Using NOR 
>db.Student.find({$nor:[{Name:/J/},{Age:30}]}).pretty()
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23
}
Sort() Method.

MongoDB does not store documents in a collection in a particular order. When sorting on a field which contains duplicate values, documents containing those values may be returned in any order.

If consistent sort order is desired, include at least one field in your sort that contains unique values. The easiest way to guarantee this is to include the _id field in your sort query.
MongoDB Sort Documents

The sort() Method

· To sort documents in MongoDB, you need to use sort() method.

· sort() method accepts a document containing list of fields along with their sorting order.

· To specify sorting order 1 and -1 are used. 1 is used for ascending order while -1 is used

for descending order.
>db.Student.find().sort({Age:1})// 1 for ascending order

{ "_id" : ObjectId("6523fc4aa1423a4498cdf538"), "Roll_No" : 1, "Name" : "Jordan", "Age" : 22 }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf539"), "Roll_No" : 2, "Name" : "Amol", "Age" : 23 }

{ "_id" : ObjectId("65241aa5a1423a4498cdf53e"), "Roll_no" : 3, "Name" : "Ajitkumar", "Age" : 26 }

{ "_id" : 2, "Roll_no" : 5, "Name" : "Choudhari", "Age" : 27 }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf53a"), "Roll_No" : 3, "Name" : "Ajitkumar", "Age" : 30 }

{ "_id" : 1, "Roll_no" : 4, "Name" : "Desai", "Age" : 42 }
>db.Student.find().sort({Age:-1})// -1 for descending order
{ "_id" : 1, "Roll_no" : 4, "Name" : "Desai", "Age" : 42 }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf53a"), "Roll_No" : 3, "Name" : "Ajitkumar", "Age" : 30 }

{ "_id" : 2, "Roll_no" : 5, "Name" : "Choudhari", "Age" : 27 }

{ "_id" : ObjectId("65241aa5a1423a4498cdf53e"), "Roll_no" : 3, "Name" : "Ajitkumar", "Age" : 26 }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf539"), "Roll_No" : 2, "Name" : "Amol", "Age" : 23 }

{ "_id" : ObjectId("6523fc4aa1423a4498cdf538"), "Roll_No" : 1, "Name" : "Jordan", "Age" : 22 }
Like Operator
db.stud.find({name:/^A/}).pretty():; // name field Start with “A” Character

db.stud.find({name:/a/}).pretty(); // name contains with “a” Character

or in Mongodb for pattern matching we can use $regex operator

Search document with name start with S

db.stud.find({“name”:{$regex:/^s/}}.pretty()

Search document ending with s

db.stud.find({“name”:{$regex:/s$/}}.pretty()

>db.Student.find({Name:/^A/}).pretty()// name field Start with “A” Character
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}

>db.Student.find({Name:/A/}).pretty()//Name contains capital A
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf539"),

        "Roll_No" : 2,

        "Name" : "Amol",

        "Age" : 23

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}

>db.Student.find({Name:/a/}).pretty()//Name contains small A
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}

>db.Student.find({Name:/n$/}).pretty()//Name ends with letter n
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

Pattern matching in MongoDB

$regexoperator

//Search document with name start with J

>db.Student.find({Name:{$regex:/^J/}}).pretty()
{

        "_id" :ObjectId("6523fc4aa1423a4498cdf538"),

        "Roll_No" : 1,

        "Name" : "Jordan",

        "Age" : 22

}

//Search document ending with r

>db.Student.find({Name:{$regex:/r$/}}).pretty()
{

        "_id" :ObjectId("6523fcb6a1423a4498cdf53a"),

        "Roll_No" : 3,

        "Name" : "Ajitkumar",

        "Age" : 30

}
To rename a collection MONGODB have a renameCollection method.

db.collection.renameCollection()
>db.Student.renameCollection("student")
{ "ok" : 1 }

>db.Student.find()//not available

>db.student.find()
{ "_id" : ObjectId("6523fc4aa1423a4498cdf538"), "Roll_No" : 1, "Name" : "Jordan", "Age" : 22 }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf539"), "Roll_No" : 2, "Name" : "Amol", "Age" : 23 }

{ "_id" : ObjectId("6523fcb6a1423a4498cdf53a"), "Roll_No" : 3, "Name" : "Ajitkumar", "Age" : 30 }

{ "_id" : ObjectId("65241aa5a1423a4498cdf53e"), "Roll_no" : 3, "Name" : "Ajitkumar", "Age" : 26 }

{ "_id" : 1, "Roll_no" : 4, "Name" : "Desai", "Age" : 42 }

{ "_id" : 2, "Roll_no" : 5, "Name" : "Choudhari", "Age" : 27 }

Lab Exercises:-

1.Create database Employee.

2.Create collection emp1 using createCollection method.

3.Insert 4 to 5 documents in emp1 collection.(eno,ename,address,sal)

4.display all documents.

5.Insert document by creating own object id.

6.Display all employess having salary greater than 5000

7.Display all employess having salary less than 15000

8.Display all employess having salary greater than 10000 and less than 20000.

9.Update sal of all employee with 10%

10.Delete employee having salary less than 5000.

11.Rename collection emp1 with employee1.

12.Display employee whose name start with n.

13.sort name in ascending order.

14.Create a new database with name Employee1.

15.Drop employee1 database.

16.Create collection emp1 using insert method.

17.Drop collection emp1.

FAQS:-

1. What makes MongoDB the best? 

2. If you remove an object attribute, is it deleted from the database? Explain with example. 

3. How does MongoDB provide consistency?

4. Define MongoDB.
5. What are the key features of mongodb? 

6. Which command is use to create database? Explain with example 

7. Which command is use to drop database? Explain with example 

8. What is the use of pretty() method? Explain with example.
9. Which method is used to remove the document form the collection? Explain with example
CONCLUSION:-
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