LChap’ter 15: MongoDB CRUD & Queryingj
15.2 EnsertOne().

% insertOne() is used to insert a single document into a collection.

% If the document is inserted successfuﬂy, it returns o result object.

¥ If _id is not provided, MongoDB automaticaliy generates a unique _id

for the document.

¥ It is the most basic method to add data into a collection.

Syntax_:_
[db.coﬂection.inserfOne( { document } ) ]

Examele :

r db . students . insertOne (

{
name: " Bhavitha ",
age: 22, {} i
course: ' BTech CSE", —
cit:jI : " Hyderabad "
}

| )
Qutput :
{

"acknowledged " : true,
“insertedId” : Objectld(' 6 63d9f2b8f4ala5bbc7dBe91 ")

|}

| Key Points:

insertedId is the

_—» unique id generated

for the inserted

document.

V] insertOne() inserts a single document into the collection.

¥ If _id is not specified, MongoDB generates it automatically.

M It returns a result object with acknowledged status and insertedId.
M It is the simplest method to create data in MongoDB.

Common Use Case:

o Used when we want to add one new record, such as adding a new student,

a new user, or a new product.




15.2 inserfMang( )

* inserf:Mang() is used to insert mu[ﬁpie documents into a collection.
% It accepts an array of documents and inserts them in a single operation. " mongODB
%* It is more efficient than inserting documents one by one.

% If _id is not provided for any document,
MongoDB aufomaﬁcaﬂy genemfes o unique _id for each document .

% It returns a result objecf containing the inserted ids.

Syntax:
db. collection. insertMany( { documentl, document2, ... } ) ]

Example:
db. students. insertMany( [ :
{ name: "Bhavitha", age: 22, course: "BTech CSE", city: "Hyderabad” },
{ name: "Anjoli", age: 21, course: "BTech IT", city: "Vizag" },
{ name: "Ravi", age: 23, course: "BTech ECE", city: "Chennai” }

])
Outpu.t :
[ {

"acknowledged” : true,

“insertedIds” : {
"“0" : ObJectId(" 663da0c1b8f4ala5bbc7d8e9 ), i _
"1" : ObjectId(" 663daOc1b8f4ala5bbc7d8ea ), the ids of all documents
2 ObJectId( " 663daOc1b8f4ala5bbc7d8eb ) inserted in the collection.

insertedIds contains

}

—

~

ey Points:

Lnser‘tMany() inserts multiple documents in one operation.

It accepts an array of documents. - i
_id is automatically generated for documents if not provided..

Returns a result ob ject with insertedIds.

More effﬁcienﬁ than in.sen‘:ing documents one bﬂ one .

NEAMNE

Common Use Case:

® Used when we need to add multiple records at once,
such as importing data, bulk inserts, or seeding data.




15.3 find()

ff.nd.() is used to retrieve documents from a collection.
It ret to the matching do ts. '

returns a cursor to ma r.n:g cuments r;] mongODB
If no documents match the query, it returns an empi:g cursor. “\,

We can speci:fy a ﬁi{'er to fmd speciﬁc documents.
It is one of the most commonly used methods in MongoDB.

t

¥* % ke K *

W
:

—

db . collection. find.( filter , projection )

ExamE[e:
// Find all documents in the collection
db . students. ﬁnd()

// Find documents where course is "BTech CSE" { }
db.students. find( { course: "BTech CSE" } ) — e

// Find documents where age is greater than 20
db.students.find( { age: { $qt: 20 } } )

Output
(
{ "_id": ObjectId(" 663daOc1b8fkalabbbc7d8ed "), "name": "Bhavitha",
"age": 22, "course”: "BTech CSE", gty " : B Hyderabad o Returns a list (cursor)
£ i ObjectId( "663da0c1b8f4alabbbc?d8ea” ), "name": "Anjali”, =" of documents that
"age”: 21, "course”: "BTech IT", "city": "Vizag" }, match the query.

1 Tiid Objecfld("663daﬁcib3f4a.1a556c?d8-ab"}, "name": "Ravi",
"age": 23, "course”: "BTech ECE", "city": "Chennai” }

]

S

Key Points:
E finc[(} retrieves documents from a collection based on the given ﬁ[ter. ‘
M It returns a cursor to the matching documents. __\ ,..-
™| If ﬁ[ter is not provided, all documents are returned.
] We can use projection to specify which fields to include or exclude.
[/] The cursor can be iterated to access the documents.
\. S

Common Use Case:

® Used when we want to read and display data from the database,
such as showing all users, searching records, or filter‘ing data.




15.4 ﬁndOne()

indOne() is used to retrieve a single document from a collection.
5

It returns the first document that matches the query. E;;} mongoDB

If no document matches the query, it returns null.
If no filter is provided, it returns the first document in the collection.

¥ Fk R Nk

It is usefu[ when we expecf oniy one maf:ching document .

S_Lintax;
[db.collecﬁon.ﬁnd@ne( filfer : Projecﬁon ) ]

ExamE{e :

-

// Get the first document in the collection
db . students. findOne ()

// Find the first document where course is "BTech CSE" { }
db.students. findOne( { course: "BTech CSE" } ) ik —)i

// Find the first document where age is greater than 20
db.students.findOne ( { age: { $gt: 20 } } )

Qutput :
{
"_id" : ObjectId("663daOc1b8f4ala5bbc?d8ed"), Returns a single
:::a;e:' ::22‘|Bh°-"'££ha-lln document (the ff.rsi’.
9 ’ match) or null if

"course" : "BTech CSE",

tch i und .
"cf.l':y" : "Hyderabad” it

| 2

Key Points:

findOne() returns onﬂy one document.

It returns the first document that matches the query.
If no filter is given, it returns the first document in the collection.

If no document matches, it returns null.

NN ENAE

It is useful when we need a single record, not a list.

o

Common Use Case:

® Used when we need to get a single record, such as finding a userJ @

bg email, username, or ID.




15.5 updateOne( )

% updateOne() is used to update a single document in a collection.
% Tt updates the first document that matches the filter.

% If no document matches the filter, no update is performed.

% It uses update operators like $set, $inc, $unset, ete.

% It returns a result object with details about the update operation.

db.coﬂection.updafef)ne( fiH:er : update , opfions ) ]

ExamEle :

-~

// Update the first document where name is "Bhavitha", set city to "Bangalore"
db . students . updateOne

{ name: "Bhavitha" },

{ $set: { city: "Bangalore" } }
)

L

Ou Eu.f::

r { matchedCount - number of documents
A acknowledged" : true, matched by the filter.
“matchedCount” : 1, —»  modifiedCount - number of documents
"modifiedCount” : 1, actually updated.

i upser tedCount” : 0 upsertedCount - number of new
cuments inserte in this case).
| } J documents inserted (0 in this case)

Key Points:
V] updateOne() updates only one document that matches the filter.

M It updates the first matching document. - &=
V] If no document matches, matchedCount will be 0. @
M Use u.pdafe operafars like $set, $inc, $unset, $Push, etc.

¥ The _id field should not be upda.fed.

Common Use Case:

® Used when we need to update a single record, such as
updating user profile, status, or any specific field.




15.6 updateMany( )

% updateMany() is used to update multiple documents in a collection.
% It updates all documents that match the filter.

% If no documents match the filter, no update is performed.

% It uses update operators like $set, $inc, S$unset, etc.

% It returns a result object with details about the update operation.

Santax:
db .collection .updateMany(  filter , update , options ) J

EJ{CLME’.E .

-

// Upda\‘:e all documents where course is "BTech CSE", set CH:H to "Hydero.bad"
db . students . updateMany (

{ course: "BTech CSE" 1}, { }
{ $set: { city : "Hgderaba.d" }} ;
)
Ou.fEu.f:

{ matchedCount - number of documents
: acknowledged " true, matched by the filter.
"matchedCount” : 3, ——  modifiedCount - number of documents
“modifiedCount” : 3, actually updated.

" ujosertedCounf " 0 upserf:ed(:ounf — number of new
} J documents inserted (0 in this case).

Key Points:
updafeMang() updaies all documents that match the _fiifer.
If no documents match, matchedCount will be O. 2 @__

It can modify multiple documents in a .singie operation .
Use update operators like $set, $inc, $unset, $Pu.5h, etc
The _id ﬁeld should not be u'odaied.

NNNNEN

Common Use Case:

® Used when we need to update muh‘.iple records that
share a common condition, such as updating status

for all inactive users.




15.7 replaceOne( )

rep[aceOne() is used to repiace a single document in o collection .

It replaces the ﬁrsf document that matches the fi!fer.

*

%

% The entire document is replaced with o new document.

% If no document matches the filter, no replacement is performed.
*

Tt returns a result ob _jeci: with details about the Opera.tiom

Sanfax:
[ db.coi[ecﬂon.replace@ne( ﬁ[ier , replacement , options ) J

ExamEle;

'

Yl Repiace the fi.rsf: document where name is "Bhavitha" with a new document

db .students. rep[a.ce One (
{ name: "Bhavitha" },
{ _id: Objecﬂ'd("66Sdaﬂcibgf‘»‘-aiafibéc?dgeq") :

name : " Bhavitha",

age: 23,
course: "MTech CSE",

city : "Bangalore”
}

)
Output :
matchedCount — number of documents
{ c
acknowledged” : true, matched by the filter.
matchedCount” : 1, —» | modifiedCount - number of documents
"modiﬁedCounf:" . o —
: i actually replaced.
upsertedCount” : 0 upsertedCount — number of new
§ } | documents inserted (0 in this case).
Key Points:
V] replaceOne () replaces only one document that matches the filter. :
[V] It replaces the entire document with the new document provided. ___\ ,_.
; ’° (1
iz If no document matches, matchedCount will be O. |
[V The replacement document must contain all required fields.
V] Use replaceOne() when you want to completely replace a document.
Common Use Ca.se: I

® Used when we want to completely replace an existing record { } ik { } iy u
= = - *

with a new one, keeping the same _id.




15.8 deleteOne()

¥ deleteOne() is used to delete a single document from a collection.
% It deletes the first document that matches the filter.

% If no document matches the filter, no deletion is performed.

¥ It returns a result object with details about the delete operation.
¥ It is useful when we want to remove only one specific document.

db.collection.deleteOne ( filter , options )

E xamEle :

-~

db . students.deleteOne (
{ name: "Bhavitha" }

)

// Delete the first document where name is "Bhavitha"

Output

{

) a.cknowled_ged. Y s true,

"deletedCount" : 1

L3

Keg Points :

deletedCount — number of documents
deleted by the opemﬁon.

NENNRJN

deleteOne () deletes anly one document that matches the ﬁh‘.er. |
It deletes the first matching document .
If no document matches, deletedCount will be O.

Use it when you want to remove a singie s'oeciﬁc record .

The _id ﬁ.ald is commonly used in the ft'.l'.fer for deletion .

Common Use Case:

Collection (students)

such as removing an inactive user or an

obsolete emfry :

name course &5&

® Used when we need to delete o single record,

Bhavitha | BTech CSE | 22

Rohan | BTech ECE| 21

W | | =

Sneha | BTech IT | 20




159 delefeMany( )

d.e{eieMany() is used to delete multiple documents from a collection.
It deletes all documents that match the fl'.!f:er.

*

¥

¥ If no documents match the filter, no deletion is performed.

% It returns o result object with details about the delete operation.
*

It is useful when we want to remove more than one document at once.

Sﬂnﬁax:
db .collection.deleteMany( filter , options ) ]

Examele :

// Delete all documents where course is "Blech CSE"
db.students . deleteMany (

{ course: "BTech CSE" }

Output
{
"acknowledged" : true, deletedCount - number of documents
"deletedCount” : 3 deleted by the operation.
}
Key Points:
[ deleteMany() deletes all documents that match the filter. -
\
V1 If no documents match, deletedCount will be O. i -
M Use it when you want to remove multiple records at once.
e care while usin eleteMan without a filter
¥ B fui hile g deleteM g() thout fhf
(it will delete all documents in the collection).
M The _id field is commonly used in the filter for deletion.
Common Use Case: Gallaction: {sbiddents)
r . 3 _id name course status dittabongl{ shabis: “uckive® 1)
® Used when we need to delete multiple 1 Bhavitha | BTech CSE | mactive ) b,
records that share a common condition, = =

Rohan | BTech CSE | inactive

Sneha BTech IT active ( g w
| deletedCount : 3 |

Arjun | BTech ECE | inactive

such as removing inactive users or

- LTI N

old log entries.




15.10 Qu.ery Operafors

* Query operaf:ors are used to ﬁ.r‘.f:er documents in a collection.
¥ They are used with methods like findf), updafeMang(), det'.efeMany(), etc.
* Opero.tors help to compare values, check conditions, or match patterns.
% MongoDB provides a rich set of query operators.
¥ We use them inside the fi.f.fer Pa.rﬁ of the query.
Common Query Operators
Category Operator Description Example (field: age)
$eq Equals { age: { $eq: 20 } }
$ne Not equals { age: { $ne: 20 } }
Comparison $qt Greater than { age: { $4t: 20 } }
Opemfors $9fe Greater than or equal to { age: { $3ﬁe: 20 } }
$it Less than { age: { $it: 20 } }
$lte Less than or equal to { age: { $lte: 20 } }
$in In (matches any value in array) { age: {$in: [20, 22, 24] } }
$nin Not in ( does not match any in array) ‘[ age: {$n£n: [20, 22, 24] ]' }
Logical $and Logical AND (all conditions true) { $and: [{age: { $3t: 201} 3, {cfiy: "Hyd'}] }
Operators $or Logical OR (any condition true) { $or: [{age: { $it: 20 } }, {city: "Hyd"}] }
$not Losicai NOT fnega.fzs condition) { age: { $not: { $gf 20 }} }
Element $exists | Checks if field exists { age: { $exists: true } }
OPera.tors $f3lpe Matches BSON type of field { age: { $f:ype: “int" } }
Evaluation $regex | Matches using regular expression | { name: { $regex: "*Bha" } }
Operators $where | Matches using JavaScript expression | { $where: "this.age > 20" }

Exﬂfles
// Find students with age greater than 20 // Find students whose name starts with "B"
db.students find({ age: { $gt: 20 } }) db.students.find({ name: { $regex: "*B" } })
// Find students with course either "CSE" or "ECE" ‘ // Find students where city fie[d ariiks
d_b.studenﬁs.find( db,sf:udenfs.find({ {:LfH: { Sexists: true } ]'}
{ $or: [ { course: "CSE" }, { course: "ECE" }1 })

Key Points:

| Query operators are used to filter documents based on conditions.
E They are used inside the ﬁifer object of féndf}, updatsMany(}, deﬂefeMmy(), etc.
|Z[ Comparison, logical, element, and evaluation operators help in building powerful queries.

| Operators can be combined to create complex queries.

.

Quick Reference (Comparison Operators)

Operator Meaning Example (age) l Tip:
$eq equals { age: { $eq: 20} } ¥* Use $in instead of multiple $or conditions
$ne not equals { age: { $ne: 20} } for the same field.
$qt greater than { age: { $gt: 20} } Example:
$3|‘,g greater than or equal { age: { sgfe: 20} } db.sfudenﬁs.fbld({ age: { $in: [20, 21, 22] } )
$it less than { age: { $it: 20} }
$lte less than or equal { age: { $lte: 20} }




1511 Comparison Operators

* Com.Pa.ri.son opera.fors are used to compare values in a query .
¥ These operaicrs are mirdy used with numeric, date, or string values.
* They are used in the ﬁlﬁer parf: of methods like fl'.ndf), updafeMwlg(},
deleteMany( ), etc.
%* Theg help to match documents based on conditions.
Comparison Operators in MongoDB
Operator Meaning Syntax (Example) Description
$eq equals { age: { $eq: 20 } } fbj;:t:qﬁm&:tiﬁ.m
) ) Selects documents where
$ne not equals { age: { $ne: 20 } } il doot nob sl b i
e | g my) |
$gie greater than or equal to| { age: { $5te: 20 ¥ } ;:!Qd: :::zinmhieeqm ks i
$it less than { age: { $it: 20 } } ;:I;ct t;::m;r;t: ttte:.:hw
$lte less than or equal to | { age: { $ite: 20 } } j{j&ct semis ;*‘*:M s
; in (matches any value L o Selects documents where
o in array) Loge {0 (O B0 F | i ptohes vyt 0 v
; not in (does not match . [ Selects documents where
$nin any value in a.rmy) { o {$m [20, 22, 24] }} ﬁ.efd does not match any value in array.

Exw!e; (Collection: students)

/t/ Fl.n.d- S‘f'.l.ul.dzn.ts WL{!‘. QSE Sreater thnn 20
db.students. find({ age: { $gi: 20} P

Oufeut:
{ _id: 2, name: "Rohan", age: 21}
{ —id: 3, name: "Sneha", age: 22 }
{ _id: 4, name: "Arjun“, age: 24 }

// Find students with age less than or equal to 20
db students. find({ age: { $lte: 20 } P

OufEui :

({ _id: 1, name: "Bhavitha", age: 20 }}Q

Q
// Find students with age in the list [20, 22]
db.sfudenfs.fmd({ age: { $in: [20,22] } D
Qutput
{ _id: 1, name: "Bhavitha", age: 20 }
{ —id: 3, name: "Sneha", age: 22 }

Q

// Find students with age not in the list [20, 22]
db.students. find({ age: { $nin: [20, 221} D
{ _id: 2, name: "Rohan", age: 21 }
[ age: 24 }

{ _id: 4, name: "Arju.n.",

Key Points : i’_iLE: o
] Comparison operators compare field values with given values. % Use comparison operators to filter
| They are used inside the filter object of queries. deciiments: Bucad on ondibiane
™ Useful for numeric, date, and string comparisons. like age, price, date, marks, etc.
/] $in and $nin work with arrays of values.
[ These operators can be used with other logical Compare

operators like $and, $or, etc. Values




15.12 Logi.cal Operafors

¥ Logical operators are used to combine multiple conditions in a query.

% They are used in the filter part of methods like find(), updateMany(),
deleteMany( ), etc.

¥ They evaluate expressions and return true or false.

% MongoDB provides three logical operators: $and, $or, $not.

% These operators help to build complex queries.

Logical Operafors in MongoDB

Operator Mzam:ng Sgnfa.x (Example ) Description
$and Logioal AND { $and: [{ conditionl }, Selects documents that sa.ffsfy
- (all conditions must be true) { condition2 }, ... 1} all the specf:ﬁed conditions .
$ Logical OR { %or: [{ conditioni }, Selects documents that satisfy
or
fmy one condition must be true) { condition2 }, ... 1} at least one of the conditions,
$ ot Logical NOT { field: { $nok: { condition } }} Selects documents that do
(negates the condition) not satisfy the condition.

Exa;mﬁleg (Collection: students)

1. Using $and (All conditions must be true)
db.students. find({ $and: [

{ age: { $qte: 20} },

{ city: 'Hyd" }
1

2, Using $or (Any one condition must be true)

db.students . find({ $or: [
{ course: "CSE" },
{ city: "Dethi” }
133

{ _id: 2, name: "Rohan”, age: 21, eity: 'Hi.,d' }
{ _id: 5, name: 'Arjuu', age: 24, cf.ty: 'Hgd' }

{ _id- 1, name: "Bhavitha", course: "CS5E", city: .H.'.fd. }
{ _id: 3, name: "Sneha”, course: 'ECE", city: "Delhi’ }

{ _id: 4, name: "Kiran", course: "CSE", city: "Pune”

3. Using $not (Negates the condition)

do.students . find({
age: { $not: { $it: 20 } }
b

Out put :

{ _id: 1, name: "Bhavitha", age: 20}
{ _id: 2, name: “Rohan’, age: 21}
{ _id: 5, name: "Ar_jun.', age: 24 }

Combined Exampie (Using multipie logical operators)

‘ du,students,fmdf{ $and: [ { $or: [ { cityr "Hyd' }, { cif‘.y: "J"'u.ne"} ] }, { age: { $5te: 20 } } ] }) 1

Ouiguf ;

I { _id: 1, name: "Bhavitha", age: 20, city: 'Hyd' } { _id: 2, name: "Rohan", age: 21, city: "Hyd' }

Q

Key Points:

NAENAHAEX

advanced query conditions.

Losicat operm‘:ors are used inside the fiJ.f:er ob jeci‘..
T’ug »‘uzllu to build complex and pomrful queries .
You can combine $and, $or and $nof to create

fand returns documents that match all the conditions.
$or returns documents that match af least one condition.
$not returns documents that do not mafch the condition.

$and - ANB
$or - AUB
$mf‘. A - not A

Tip:

% Logical operators are very useful
when your query contoins more
thon one condition.

0-43-8

5 N




1515 Array Queries

*
*

MongoDB Pravid'.es speciai query operators for arrays.
These apera.fors are used inside the ﬁ!fer Pa.rf of methods like

find(), updateMang(), deleteMany(), etc.

*

Arra.& Query__ Operaiors in MongoDB

Thes hefp to match elements, check size, or a.FPI’.H conditions on arrays.

Army queries are used to search documents based on values in an array f&ela’..

db. students. find{

{ subjects: { $all: ["DSA", "DBMS"] } }
)
Output:

:

{ _ud 1, name ‘Bhavitha®, sbjects: ['D5A, "DBMS”, "05°1}
{ _d: 3, name: “Sncha’, subjects: ['DBMS, "DSA", "CN]}

C'Pcm.tar Mean,x'.ng Syn.tax fExa.mp.[a)
Matches arrays that ¢ @ .
$all contain all the & falhe TBAN: Tl i, .. Yy | THEE A Ve oy i
— contains all the given values.
specified elements
g Matches any element ) = Selects documents where the array field
$in in the array { ﬁ.ef.d. { $in: [ valuel, value2, ... ]} ) contains at least one of the values.
) Matches no elements po Lh Selects documents where the array field
$nin in the array {ﬁ.e.fd, { $nin: [ 1, value2, ...1}} does not contain any of the values.
g Matches arrays with : cndls Selects documents where the array field
$size the exact length { ﬁ.dd { Beize: mumber } } has the exact number of elements.
Matches documents
SelemMatch | that satisfy all the {fl'.el'.d: { PelemMatch: { conditiond, Provides advanced filtering for arrays
conditions for at least condition2, ... }} } | of documents (or complex values).
one arroy element
Exo.mjpks ( Collection: students)
1. Using $all 2. Using $in 3. Using $nin

db_students. find

{ subjects: { $in: ["DBMS", "0S5"]1 } }
)
Output
{ _id 1, name: "Bhawiha®, subjects [DSA", “DBMS®, "05%] }
{ _id 2. ncme “Rohon', subjects: [0S, "CN7] }
{ —id: 3, nome: "Sasha”, subjects: [TDBMS", "DSA”, “CN"] }

db students find{
‘[5u.bjxcfs.‘ { 8nin: ["DSA™] } }
)

Or.d:Euf :

{ _ud: 2, name: "Rohan”, &u.ch:Es' [‘05-. th‘]}
{ _id 4, name 'ﬂr‘}'u.n-, auﬁjecﬁs ["CN", "057]1}

4. Using $size
db. students. find(

‘Esu.bjecl‘_s: { $size: 2 } }
}

Output:

5. Usl'.ns $elemMatch
db . students. find(

)
OuEEu!: :

{ scores: { $elemMatch: { su.ﬁjsc{: "DBMS", marks: { $3ﬁ: 80} 11}

{ _id 2, name: "Rohan”, subjects: ["0s°, "CN"]} ‘
051}

{ _id: 4, name “Arjun’, subjects: [N,

Qll

{ _id 1, name “Bhavitha®, scores [ { sub ject: "DBMS®, marks: 85 },
{ _id 3, name: “Smeha’, scores: [ { sub fact : "DBMS", marks: 92 },

{ subjcci'. "DEA", marks: 90 } 11}

{ s.u.ﬁje.:l: "CN®, marks: 78 } 11} q

subjecis scores fnrr‘nb- of documends )

["DSA", "DBMS”

[ {"subject®:"DBMS","marks™:85},

05"
{ ] f {'su.bjscf‘:'DSA', “marks":90} ]

[ f'subjad':'OSI, "marks®: 75},
[ {'subjecf'."CN', “marks":80} ]

["DBMS", "DSA"

[{ 'mbject':'DBMS'. "marks":92},

R ) [ {"subject™:"CN", "marks":78} ]

# Array operators are used inside the filter object of queries. ‘
Thgmwrymfu[nﬁulywdnﬁamﬁniﬂsﬁ&bwmﬂmﬁmaofwiﬂs. i

L f'subjecé':'CN', “marks":68},
[{'subjecl‘.':'US', “marks": 71} ]

Key Points: Sample Collection: students
[/ Array queries are used to search based on elements in an array field _id name

[/ fall matches all specified values

[] #in matches any one of the specified values. .. 1 Bhavitha

[ %nin matches none of the specified values

[ $size matches arrays with the exact length 2 Rohan | [705", "CN"]
[] $elemMatch is used for complex condifions on array elements.

[Z] These operators make array filtering powerful and flexible. 3 Sneha

Tip: 4 Arjun | [CN", "0S"]

==
L=




15.14 Embedded Documents

LA B

Example of Embedded Document

Embedded documents are decuments stored inside another document.

They are used to represent relationships (one-to-one or one-to-few).
Embedding reduces the need for joins and improves read performance.
MongoDB allows documents to have nested documents or arrays of documents.
They are stored in BSON format like any other field.

Querying Embedded Documents

We can query fields inside embedded documents using dot notation.

/! A student document with an embedded address document
{ Explanation:
e 1, ¥ The "oddress’ field is an embedded
‘name’  : "Bhavitha®, document inside the student document.
laﬂek 21, * Al ﬁ.e.':d'.s af address are stored as
"course” *BTech CSE", part of the same document.
"address" : { % This is useful when the embedded
"street” “H.No: 12-5-66", data is always accessed along with
"eity" i "Hyderabad®, the parent document.
"state” "Telangana”, e —————————.
"pincode” : 500081 | e ——
¥
“phone” "9876543210" . I i ¥ i
} ‘[—H[MH%*][W*][P’WI[W]

1. Find students from city "Hyderabad"
db students. find( { "address.city”: "Hyderabad™ }

Output:

2. Find students with pincode 500081

db. students.find( { "address pincode™: 500081 }

Output

3. Find students with state “Telangana®

db. students. find ( { “address.state™: "Telangana® }

Output:

[{ _id: 1, name: “Bhavitha®, city: "Hyderabad” }&

[f _id: 1, name: “Bhavitha", pincode: 500081 }(]2

[{ _id: 1, name: "Bhavitha®, state: “Telangana” }d

Arrays of Embedded Documents

WE can CLISD sfor‘e an arra.y Of eﬂ'l.bl?ﬂ‘.d&(i dacwﬂeufs.

/1 A student with multiple marks (array of documents) Query: Find students who scored mare than 80 in any subject
{ db.sfudents.fmd({ "marks. marks": { Sgi: 80 } }
T =3
! @] i
“name" ¢ "Rohan”, Qutpit
‘marks® [ [ { _id: 2, name: "Rohan" } }
{ “subJeci": -DSA., “ma,r]:s‘: 85 ]'
{ ‘subject’: "DBMS", "marks": 32 } Bl
{ 'subJect': "0s", "marks": 78 } n "
] marks" is an array of embedded documents.
} We guery using dot notation inside the array.
Key Points When to Use Embedding? = =
[ Embedded documents are stored inside ancther document. Use Embedding When | Use References When —e
% Embedding is great for
[] They are used for one-to-one or one-to-few relationships. Data is tughtly Data .is large and aralll eobbed i
{zl TI‘IQH improve read perfnrmnnna and reduce the nsodfnr joins. related used in mangy PIncu But ‘f e erbraitibad
E Use dot notafion teo query fields inside embedded documents. You dm&s o You need to upda.& document grows too
Pl Arrays can contain embedded documents. Hil doth dagties: b s hrse, consider using
E Use Mﬁedxﬂﬂg when the data is dﬂsﬂy related and One-to-one or OM-{O—MM&' or rgfgrgnces. \
accessed together. i e e oAy, @ -
* You want better You want to avoid
read performance. data duplication. s 5



15 15 Projeciion

> Pro"jecﬂan is used to s_pgcl'.f‘lj which fiefd.s to include or exclude in the result.
% It helps to limit the amount of data returned by a query. ' mongoDB
¥ Projection is the second parameter in methods like find(). N = . )
* It t'mr.:roves Performa.n.ce 'E'H szmil'n.g OJ'LI'.H the rzq_uired. data. iy
Sania.x Projection Rules
* BH default, all fields are returned.
db collection find( <query>, <projection> ) % Use 1 (or true) to include a field
) . . # Use 0 (or false) to exclude a field.
WJ'I.BJ'E, ((?WH> a (Opﬁﬂnﬂl) SPEclfj.Es thﬂ Ssarch Cmdl{m * You m . " {1] m & . (0)

<projection> : specifies the fields to include or exclude in the same projection (except for _id).

¥ By default, _id field is included in the result.
To exclude i, set _id: O.
Projection Examples
Typs Dsscripiim Prujccéim Ean,uf-s Result (Fields Returned)
. Include only db_students find( {}, Returns only name and age
Inclus ldi: 1 leld2: 1
s ot specified fields. S e 5y g 2 | 1 et age: 1.3) (fields _id, name, age)
Exclude the d.b,studen&s.fmd( {}, Returns all fields except
e specified fields. Lf : fia } { marks: 0, address: 0 } ) marks and address
Exclude only the db.studenﬁs.fmd( {},
Exclude _id i _id: 0 Returns all fields —id
—id Field. { } { —id:0}) 1 iAo
Include Specific & | Include certain fields | { fieldl: 1, field2: 1, db.students. find( {}, Returns only name and age
Exclude _id and exclude _id. _id: 0} { name: 1, age: 1, _id: 0 })| without _id
Sample Collection: students

{ —id: 1, name: "Bhavitha", age: 21, f Note: |

course: "CSE", cif‘g: "Hgdara.ba.d'. marks: 85 } I If you do not specify a projection, MongoDB returns all fields |

{ _id: 2, name: "Rohan”, age: 22, | of the matching documents. [

course: "ECE", cifsz "Delhi”, marks: 78 }

{ _id: 3, name: "Sneha”, age: 21, ‘

course: "IT", citﬂz "Pune”, marks: 92 } |
More Examples

1. Ineclude name and course 2. Exclude marks
dﬁ.sfud.mts.ﬁmi( {}, { name: 1, course: 1 } ) &S*Mfm‘ic {}, { marks: 0 } )

Output: Output:

{ _id: 1, name: "ﬂhgﬁth‘;" course: CSE™ } { _id: 1, name: "Bhavitha", age: 21, course: "CSE", alﬂ -Hydlra.bad- }

{ _id: 2, name: "Rohan", course: "ECE" } { _id: 2, name: "Rohan”, age: 22, course: "ECE", city: "Delhi” }

{ _id: 3, name: "Sneha”, course: "IT" } Q { _id: 3, name: "Sneha”, age: 21, course: "I, city: “Pune” }

3. Exclude cif:y and _id 4. Include name and n:l'.EH. exclude _id
db.séudcufs.fhd( £3.4 city: 0, _id: O ¥ db.studenfs.ﬁndf {}, { name: 1, city: 1, _id: O 1)

Output: Output:

{ name: "Bhavtha", age: 21, course: "CSE", marks: 85 } { name: "Bhavitha", city: “Hgderdﬂo.d- }

{ name: “Rohan", age: 22, course: "ECE", marks: 78 } { name: “Rohan", city: "Delhi" }

{ name: = Sneha”, age: 21, course: -IT., marks: 92 } { name 'Snglm-, cif,s: "Pune” } q
Key Points: | ol _ . L
[@  Projection is used to control which fields are returned. | Lip:

[ Use 1 to include fields, O fo exclude fields. ‘ * Use projection to improve performance and
[/l Do not mix inclusion and exclusion in the same projection. @ reduce network traffic by returning only
@ Use _id: O to exclude the _id field. ‘ the necessary data




15.16 Sorﬁng

%* Sor'fmg is used to arrange the result documenis in a s'necifi.c order.
% MongoDB provides the sort() method to sort the results. . mOIlgODB
% The sort() method a.ccepf:s fieidfsJ and order as Pa.r'a.mefar's.
% Order can be 1 for a.scendms or -1 for desunding. -[ } . - 1
%* Defa.uf.f order is n,sce.nd.ing (1), Pum— =¥
Syntax
= Sorting Rules
db. collection. find( <query>, <projection> ) sort( { field: order, ...} ) # 1 - Ascending order (A to Z, 0 to 9).
Where, % —1 - Descending order (Z to A, 9 to 0).
(?MI'H> 3 (Opﬁonnf;’ specif'l.s; the search condition. * You. can SO!'{.' 'BH one fhu o M“"‘Ph fl.efd.s
<projection> : (Optional) specifies the fields to return. % Sort is opplied after filtering (whare) and
field : field name to sort by. before limiting (limit).
order : 1 for ascending, -1 for descending. ¥ If no sort() is used, order is not guaranteed.
\ _J
Sort Order Toable
Order Value Descripﬁan Exampl'.c
; Serts the ult in increasi der
Ascending 1 R T e db.students. find() sort( { name: 1 } )
(A= Z, 0= 9)
Serts the result in decrea.sin.g order.
Dy i = | st fi ). T
escending 6 il o B db students find() sort( { name 1}
Sﬂmpig Cou..eciiﬂ'n: Sfudent-s e — e =prr—— ==
: Notes
{ _id: 1, name: "Bhavitha", age: 21, city: "Hydera.dc.d' } # OSorting is case sensitive for strings.
{ _id: 2, name: “Rohan”, age: 22, ciiy: "Delhi” } ¥ When twe documents have the same value for
{ _id: 3, name: "Sneha", age: 21, city: "Pune" } the sort field, MongoDB may return them in
{ _id: 4, name: 'ArJ'm', age: 23, ci{s: "Chennai” } any order unless you sort bg additional fisl'.d.s.
{ _id: 5, name: "Kiran", age: 22, city: “Hyderadad” } ¥ You can sort on fields that are included in
the result fpr'ajecf.im) or not. |
Sorting Examples
1. Sort by name (Ascending) 2. Sert by age (Descending)
db.students. find() sort( { name: 1 } ) db.students. find( ) .sort( { age: —1 } )
Output: B Output: SR el e s N =
{ _id: 4, name: 'Ar_jnm'. age: 23 city: “Chennai” } { _id: 4, name: "Arju.-n.'. age: 23, city: "Chennai”™ }
{ _id: 1, name: -Bﬁavﬂﬁﬂ', age: 21, ci.iH: -Hydlrcd&d-} { _id: 2, name: 'Rcha.n', age: 22, Ci,fs: *Delhi” }
{ _id: 5, name: "Kiran®, age: 22, m'.lﬂl- 'Hgdnra.d.n‘d'} { _id: 5, name: “Kiran", age: 22, city: 'Hyd-ra.d.a.d' }
{ _id: 2, name: "Rohan”, age: 22, ca'.lﬁ: "Delhi™ } { _id: 1, name: “Bhawvitha”, age: 21, au‘_ﬂ -Hﬂdnradad- }
{ _«d: 3, name: “Sneha”, age: 21, c&tﬂ: "Pune” } { _id: 3, name: "Sneha”, age: 21, cai& "Pune™ }
3 Sort bH cEIEH fAscemii.na) 4. Sort bﬂ age fAscandin.&J and name fAsmnding.‘
db.sfudanfs.fhd(}_sor’ff { cEf,H: 1} db_sfudanfs.fi:m[f).sorf[ { age: 1, name: 1 } }
Qutput: Ouiguf :
{ _id: 2, name: “Rohan", age: 22, city: "Delhi” } { _id: 1, name: “Bhavitha®, age: 21, city: "Hydara.dnd“ }
{ _id: 4, noume -Arjun., age: 23, cl'.fy "Chennai” } { _id: 3, name : .Sn‘h-ﬂ-, age: 21, l:l-.t‘lj.' "Pune” }
{ _id: 3. name: "Sneha”, age: 21, t:i.f.‘l_.f.' “Pune™ } { _id: 2, name: "Rohan", age: 22, r.i‘.t&: "Delki™ }
{ _id: 1, name: "Bhavitha", age: 21, city: "Hyderadad®} { _id 5, name: “"Kiran®, age: 22, city: "Hyderadad” }
{ _id: 5, name: “Kiran”, age: a2 z:l‘.fy' -Hgdara.dﬂ.d.] { _id: 4, name: 'AFJHJI.', age: 23, :if&; "Chennai™ } J
Key Points: | I‘E ]
@ Use sorb() to arrange documents in a s'utnfi.c order ¥ Use sort() dmg with limit() to 5‘* QOP results
[ 1 - Ascending order (defoult), -1 = Descending order [ db.students find() sort( { marks: —1 } ) Limit( 3 ) ]
[ You can sort by one field or muléiple fields =%
| Sarting improves the readability of results - A ‘;-.i] 1
[ Useful with imit() to get top N records. 2




1517 Pag ination

.

* Pa.gl'.naﬁan is used to divide the result into smaller pages.
* MonchB provides skipf) and limit( ) methods for Pagiﬂqféon. o mongODB
* ski.lpf) is used to skip o number of documents,
% Ulimit() is used to specify the number of documents to return. { }. el ol
* Pa.gi.nnfi.on is usefui for large datasets and improves Performa.nce. — |
Sﬂnfax o
: How Pagination Works?
d.b.caﬂgcﬁon.fmd( <query>, <Prajecﬁan>) * Page number starts from 1
.sort( { <field>: <order>})  // (Optional) % Page size (limit) is the number of documents
.skip( <number> ) // Number of documents to skip in each page.
Aimit( <number> ) // Number of documents to return * To geﬁ page N with page size P:
RS skip = (N-1) x P
(query) . (Opiionni} sPecifies the search condition. Linil = p
<projection> : (Optional) specifies the fields to return.
<field> : field name to sort by (recommended for pagination) * Always use sort() with pagination to get
<order> : 1 for ascending, -1 for descending consistent results.
skip( <number>) : skips the first <number> documents. %* Without sort(), results may change between
limit( <number>) : limits the result to <number> documenis. pages.

Samlplg Collection: students

Pasinaiim Summr_‘g fPagg Size = 3)

{ _id: 1, name: "Bhavitha", age: 21 cn‘.ly: 'ng‘.erada.d' }
{ _id: 2, name: "Rohan”, age: 22, city: "Delhi® } Pa.ge No. skipf.} limit €) Documents Returned
{ _id: 3, name: "Smeha”, age: 21, cily: “Pune” } Grontac by Sia)
{ _id: 4, name: 'ArJ'un', age: 23, c.iﬁy: "Chennai” } 1 0 3 =ids $002y 3
{ _id: 5, name: "Kiran", age: 22, city: ‘Hsderadad' }
i s o - < o = 2 3 3 _id: 4, 5, 6
{ —id: 6, name: "Megha™, age: 20, city: "Delhi” }
{ _id: 7, name: "Vikram®, age: 24, eity: "Pune” } 3 6 3 id: 7, 8,9
{ _id: 8, name: "Anjali®, age: 21, city: "Chennai” }
{ _id: 9, name: -Sagar-, age: 22, ci'.ﬁb;: 'Hgderatﬁzd- } 4 9 3 _id: 10
{ _id: 10, name: “Neha', age: 23, city: "Delhi” } = .
Fikl Dicansits = §0 Farmu.ia.{ skip = fPa.se No. - 1) «x Pa.se Size
J [ limit = Pa.se Size
Pa.lqr'.na.fian Exa.m,af.es (Page Size = 3, sorted by _id)
T, Gl Page 1 2. Gk Pags 2 ¥ Gil Fags 3 4 Get Page 4
db_students find({}} sort({_id: 1}) || db students find({}} sort({ _id:1}) db.students. find({}}.sort ({ _id:1}) || db students find({}} sort({ _id:1})
.skip( 0 ).limit( 3 ) skipl 3 ) limit( 3 ) -skipl 6 ) .limit( 3 ) cskip( 9 ) limit( 3 )
Output: Output: Oufgt_d: Qutput:
{ _id- 1, name "Bhavitha" { _id 4, name “Arjun® } { _id: 7, name: "Vikram® } ‘ { Lid: 10 name: Neha® ) ]
{ _id: 2, name: “Rohan" } { _id: 5, name: “Kiran" } { _id: B, name .Anjail. }
{ _id- 3, name: “Sneha” } q { _id: 6, name 'Maghn' } q { _id: 9, name: 'Sasnr' ] q q
KeH Points:
r Geé Toid Nu.ﬂ'l-Ber cf Dﬂcmenés
[ Use skip() to skip documents.
G il k) o il e i o T db. students. countDocuments( <query> )
E ﬂfwnss use sortl ) fnr consistent and reliable Pnsumlm E"EEEI’E
[/] Chovse a proper page size (not foo small, not too large) db . students. countDocuments( {} ) "—_"‘,
g Avoid H.Slﬂ.S vary hr‘sw skipf] values far Elﬂ datasets Outpud: 10 ‘;;;—--'
as il can n.ffun‘. Farfanua.nu L :
f Lﬁ' _. Typical Pagination Flow in Application
# For befler performance on large collections, create an index on JU!:-R t] ‘ Calealad | |H ngmg} |EI Mh‘
TR R A Page No. = 2 | = | skip=(2-1)x3=3 | =» | skipl 3) => | Documants
Example:  db:studants. createlndex( { _id: 1 }) Page Size = 3 limit = 3 3) limitl 3) 456




15.18 MongoDB Indexes

S Indexes LrnPruve the sPeed. of read oPer'a.ti.ww on a collection.
* MongoDB indexes store a small portion of the data in an easy

to traverse farm.

#* Without indexes, MongoDB must scan the entire collection.

% Indexes consume additional disk space.

* MaﬂgoDB creates an _id index 53 defa.r.dt on every collection.

Ke& Poinfs_
Sfinfa.x * 1
db . collection.createlndex ( {fwﬂdi: 134 ﬁ.s!xi.?r -1, ..} ) :
Where,
fieid : Field name to create index on. *
1 : Ascending order index.
-1 : Descerldins order index.
operations.

Tgpes o_f Indexe;

. mongoDB

2B
= h’

= Ascendin.s index (A ta Z, 0 to 9).
-1 - Desoending index (7 to A, 9 to 0).
Indexes can be created on single field or
multiple fields (compound index).

Indexes improve performance of queries that
use the indexed fields in filter or sort.

* Too many indexes may slow down write

Index Type Description createlndex() Example
Single Field Index Index on a single field db students createlndex({ { name: 1 } )
Compound Index Index on multiple fields. db . students createlndex( { age; 1, city: -1 y)
Um:gue Index Ensures all values in the indexed ﬁ.eld are unique. db students.createlndex( { email: 1 }, { unique: true } )
Spau‘st Tndex Indexes on.!y documents that confain the fieid db students createlndex( { middleName: 1 }, { sparse: true } )
e G Automatically removes documents after a db_sessions createlndex( { lastAccess: 1 },
specified time. { expireAfterSeconds: 3600 } )
Text Index Supports text search db students createlndex( { bio: "text" } )
Hashed Index Indexes the hash value of a field. db.users createlndex( { userld: “hashed” } )

Example Collection: students How Indexes Werk?

{ _id: 1, name: "Bhavitha", age: 21, city: "Hyderadad”, email: "b@abc.com” } Wikhaah Jndns Wik T

i 2 i % Collection Scan Index Lookup
{ _id: 2, name: “Rohan”, age: 22, ::LEH.' Delhi®, email: “r@abc.com” }
oDoooo B
{ —id: 3, name: "Sneha”, age: 21, cily: "Pune’, email: "s@abc.com” } E = @ = [ P CK
{ _id: 4, name: 'ﬂr‘"jtm.', age: 23, cl'.f.g' "Chennai”, email: "a@®abe.com”™ } E] D [I D D [ \-‘ v’f A
E = E E El E O G
| Slower Faster
| S —_—
CrEQ’.{E Iﬂ.dex EXCUTLPLES
View Existing Indexes

1 Sl.n.sf.e Field [ndex (ﬂsunding} 5. Spur.se Tndex

db students createlndex{ { name: { } ) db.students ereatelndex( { middleName: 1}, {.spnrsc' true } ) l ‘ﬂ, [ection s'cé.rﬂ.dﬂm( )

2. Single Field Index (Descending) & TTL Index (expire after 1 hour) E A

db students createlndex( { age: -1 } ) b sessions croatelndax( { lastAzcess: 1}, { axpireAflerSeconds: 3600 1 ) Example:

3 Cumpoun.d Index 7. Text Index E;.b.:ffanfs.geifndexes( ?

db students.createlndex( { age: 1, city: -1 } ) db. students createIndex( { bio: “text” } ) I—“&

4. Unique Index 8 Hashed Index { v 2, “hey {_id% 1}, “mame™ "id "},
db. students createlndex( { email: 1}, { wnigue: brue } ) db users createlndex( { userld: “hashed” } ) J{ v 2, “key™ { “rame” 1}, “name™ “name_1" }

Drolp fRe_cheJ an Index

Important Notes

db collection droplndex( "index_name” )

Esnigie

db students.dropIndex( "name_1")

/¢ draps index on name field

l

# Choose indexes based on ﬁeids used in quertes, sarii.uﬁ wn.d.fdfer'mg

# Create only necessary indexes.

Best Practices

Index fields that are frequently queried.

Index fields used in sort( ) operations

Use cornpowid indexes fa\r queries on Méiﬂn fh{ds
Avoid indlxirlg fmh{s with very fsw distincl values
Regularly review and remove unused indexes

HEEEE

# Monitor index usage u.smg axlp.[aian
#* Too many indexes increase storage and slow down writes.

Te

Py
sl

* fndax&ns is Pmurful. but our-fndexi.ng can hurt Fcrformm.
s test and choose the right indexes for your ries!
g o que




