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WHAT IS MONGODB 7 (1)

e Developed by 10gen, founded in 2007
e A document oriented, NoSQL database
e Hash - based, schema - less database
e No Data Definition Language
e |n practice, this means you can store hashes with any keys
and values that you choose
e Keys are a basic data type but in reality stored as
strings
e Document Identifiers (_id) will be created for each
document, field name reserved by system
e Application tracks the schema and mapping
e Uses BSON format
e Based on JSON - B stands for Binary



WHAT IS MONGODB 7 (2)

e Supports APIs (drivers) in many computer languages
e JavaScript, Python, Ruby, Perl, Java, Java Scala, C#,
C++, Haskell, Erlang



FUNCTIONALITY OF MONGODB

e Dynamic Schema (No DDL)

e Document - based database

e Secondary indexes

e Query language via an AP

e Atomic writes and fully - consistent reads
e |f system configured that way

e Master - slave replication with automated failover
(replica sets)

e Built-in horizontal scaling via automated range - based
partitioning of data (sharding)

* No joins nor transactions



WHY USE MONGODB 7

e Simple queries

e Functionality provided applicable to most web
applications

e Easy and fast integration of data (No ERD diagram)

e Not well suited for heavy and complex transactions
systems




MONGODB: CAP APPROACH

e Focus on Consistency and Partition Tolerance.




MONGODB: HIERARCHICAL OBJECT

0 or more Databases

0 or more Collections

0 or moreDocuments

0 or more
Fields



RELATIONAL DB CONCEPTS TO NOSQL

Relational DB MongoDB
Database Database
Table, View Collection
Row Document (BSON)
Column Field
Index Index
Join Embedded
Foreign Key Reference
Partition Shard




MONGODB PROCESSES AND
CONFIGURATION

e Mongod — Database instance
* Mongos - Sharding processes
* Analogous to a database router.
e Processes all requests
e Decides how many and which mongod s should receive the
query
e Mongos collates the results, and sends it back to the client.
e Mongo - an interactive shell ( a client)
e Fully functional JavaScript environment for use with a MongoDB
* You can have one mongos for the whole system no matter how
many mongods you have OR you can have one local mongos for
every client if you wanted to minimise network latency.



CHOICES MADE FOR DESIGN OF
MONGODB

e Scale horizontally over commodity hardware
e Lots of relatively inexpensive servers

e Keep the functionality that works well in RDBMSs
e Ad hoc gueries

e Fully featured indexes
e Secondary indexes
e \WWhat doesn't distribute well in RDB?
e Long running multi - row transactions
e Joins

e Both artifacts of the relational data model (row x
column)



BSON FORMAT

e Binary-encoded serialization of JSON - like documents
e Zero or more key/value pairs are stored as a single

entity

e Each entry consists of a field name, a data type, and a
value

e Large elements in a BSON document are pretixed with
a length field to facilitate scanning



THE _ID FIELD

e By default, each document contains an _id field. This
field has a number of special characteristics:
e Value serves as primary key for collection.
e Value is unique, immutable, and may be any non-
array type.
e Default data type is Objectld, which is “small, likely
unique, fast to generate, and ordered.” Sorting on

an Objectld value is roughly equivalent to sorting on
creation time.



SCHEMA FREE

e MongoDB does not need any pre - defined data schema
e Every document in a collection could have different data

e Addresses NULL data fields

name: name:
eyes: aliases
birthplace:

aliases

loc:

boss:

mongoDB




RDBMS VS MONGODB (1)

e Suppose a client needs a database design for his blog/
website and see the differences between RDBMS and
MongoDB schema design. Website has the following

requirements.

e Every post has the unique title, description and url.

e Every post can have one or more tags.

* Every post
number of
e Every post

nas the name of its publisher and total
ikes.

nas comments given by users along with

their name, message, data-time and likes.

e On each post, there can be zero or more comments.



RDBMS VS MONGODB (2)

e In RDBMS schema, design for above requirements will
have minimum three tables.

comments B post 2 tag_list [
ELEE | B R B &
Hoomment id_ : .
post_id = title = post_id
by_user description tag
message url
data_time likes
likes post_by




RDBMS VS MONGODB (3)

e While in MongoDB schema, design will have one

collection post and the following structure:

_id: POST ID

title: TITLE OF POST,

Description: POST DESCRIPTION,

by: POST BY,

Url: URL OF POST,

Tags: [TAGl, TAG2, . 1],

likes: TOTAL LIKES

comments: [ { user:COMMENT BY,
message: TEXT,
dateCreate: DATE TIME,
Like: LIKES },

{ user:COMMENT BY,
message: TEXT,
dateCreate: DATE TIME,
Like: LIKES }



MONGODB - DATABASE

e MongoDB use DATABASE_NAME is used to create
database.
e The command will create a new database if it
doesn't exist, otherwise it will return the existing

database.
e MongoDB show dbs; command is used to show all
database.
e MongoDB db.dropDatabase() command is used to
drop a existing database.



MONGODB - COLLECTION

e MongoDB db.createCollection(name) is used to
create collection.
e Example:
db.createCollection ("mycollection")

e MongoDB's db.collection.drop() is used to drop a
collection from the database.



MONGODB - DATA TYPE

e MongoDB supports many datatypes. Some of them are:

e String

* Integer

e Boolean

e Double

e Arrays

* Timestamp
e Object

* ctcC.



MONGODB - CREATE (1)

e Create Operations

e Create or insert operations add new documents to a
collection. If the collection does not currently exist,
insert operations will create the collection.

e MongoDB provides the following methods to insert

documents into a collection:

e db.collection.1insert () *

e db.collection.insertOne ()
e db.collection.insertMany ()

* Old version before 3.2



MONGODB - CREATE (2)

e Create Operation Example
db.users.insertOne( 4+— collection
{
name: "sue”, 4+—— field: value
age: 26, <+— field: value document
status: "pending” 4«—— field: value

}
)



MONGODB - READ (1)

e Read Operations
e Read operations retrieves 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(<query>,<project>)
db.collection.find (<query>,<project>) .pretty()

e Example:
db.courses.find ({room:"6273"}) .pretty () ;



MONGODB - READ (2)

e To query the document on the basis of some condition,
you can use following operations

. RDBMS
Operation Syntax Example Equivalent
db.mycol.find({"by": "tutorials where by =
Equality {<key>:<value>} AN ’ 'tutorials
point"}).pretty() point"

Less Than { <key>:{$It: <value>}} 3?).myco|.find({ likes":{$It:503}}).prett \ilhsecl)'e likes

Less Than . . db.mycol.find({"likes":{$lte:50}}).pret | where likes
Equals {<key>:{$lte:<value>}} ty() <= 50
Greater . . db.mycol.find({"likes":{$gt:50}}).pret | where likes
Than {<key>:{$gt:<value>}} ty() > 50
Greater . WMibael- . ;
Than {<key>:{$gte:<value>}} db.mycol.find({"likes":{$gte:50}}).pre wk_xere likes
Equals tty() >= 50

db.mycol.find({"likes":{$ne:50}}).pret | where likes

Not Equals | {<key>:{$ne:<value>}} ty() 1= 50




MONGODB - READ (3)

e |Inthe find() method, if you pass multiple keys by
separating them by ',' then MongoDB treats it as AND

condition. Following is the basic syntax of AND

db.collection.find({keyl:valuel, keyZ:value2})

e Example:

db.courses.find({room:"6273", code:”EGC0343"});



MONGODB - READ (4)

e To query documents based on the OR condition, you

need to use $or keyword. Following is the basic syntax
of OR

db.collection.find/(

{
sor: [ {keyl: valuel}, {key2:value2} |
}
)

e Example:
db.courses.find ({Sor: [{room:”6273"}, {room:"6275"}1});



MONGODB - READ (5)

e Using AND and OR together

db.courses. find
{"credit": {$Sgte:3},
Sor: [{"instructor":null},
{"i1nstructor":"Kanat Poolsawasd"}]



MONGODB - READ (6)

e $regex provides regular expression capabilities for

pattern matching strings in queries.
e To use $regex, use one of the following syntaxes:

{ <field>: { Sregex: /pattern/, S$options: '<options>' } }
{ "<field>": { "Sregex": "pattern", "Soptions": "<options>" } }

{ <field>: { Sregex: /pattern/<options> } }



MONGOD

8 - READ (/)

e Example:
Use Case Operator Example
Contains Sregex name: { $regex: "john" } }
Case-insensitive Sregex + name: { S$regex: "john", S$Soptions: "i" } }
Soptions:"i"
Starts with "pattern name: { Sregex: /”john/i } }
Fnds with patterns$ name: { Sregex: /john$/i } }
Full-text search Stext Stext: { S$search: "john" } }




MONGODB - UPDATE (1)

e Update Operations

e Update operations modify existing documents in a
collection. MongoDB provides the following methods

to update documents of a collection:

e db.collection.update() *

e db.collection.updateOne ()
e db.collection.updateMany ()
e db.collection.replaceOne ()

* Old version before 3.2



MONGODB - UPDATE (2)

e Update Operation Example

db.users.updateMany( 44— collection

{ age: { $1t: 18 } 3, 4— update filter
{ $set: { status: "reject” } } 4—— update action

)



MONGODB - DELETE (1)

e Delete Operations

e Delete operations remove documents from a
collection. MongoDB provides the following methods

to delete documents of a collection:

e db.collection.remove () *
e db.collection.deleteOne ()
e db.collection.deleteMany ()

* Old version before 3.2



MONGODB - DELETE (2)

e Delete Operation Example

db.users.deleteMany( < collection
{ status: "reject" } « delete filter

)



MONGODB - PROJECTION

MongoDB's £ind () method, explained in MongoDB Query
Document accepts second optional parameter that is list of
fields that you want to retrieve.

In MongoDB, when you execute find () method, then it
displays all fields of a document.

To limit this, you need to set a list of fields with value 1 or O. (1
is used to show the field while 0 is used to hide the fields.)

db.collection.find({<query>}, {KEY:1})

Example:
db.courses.find({room:”6273"”}, {“code":1, id:0})



MONGODB - LIMIT RECOR

D S

e To limit the records in MongoDB, you need to use limit()

method.

* The method accepts one number type argument, which is

the number of documents that you want to be displayed.

db.collection.find (<query>) .limit (NUMBER)

e Example:

db.courses.find ({room:”6273"}, {“code”:1, 1d:0}) .1limit(1);



MONGODB - SORTING

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

The method accepts a document containing a list of fields
along with their sorting order.

To specity sorting order 1 and -1 are used. 1 is used for
ascending order while -1 is used for descending order.

db.collection.find (<query>) .sort ({KEY:1})

Example:

db.courses.find({room:"6273"},
{"code":1, 1d:0}) .sort({"code":-1});



MONGODB - AGGREGATION (1)

e Aggregations operations process data records and return
computed results.

e Aggregation operations group values from multiple
documents together, and can perform a variety of
operations on the grouped data to return a single result.

e |In SQL counT (*) and with GROUP BY is an equivalent of
mongodb aggregation.



MONGODB - AGGREGATION (2)

Stage Purpose Example

Smatch WHERE Smatch: { status: "active" } }

S$group GROUP BY $group: { 1id: "Scategory",

total: { Ssum: "S$price" } } }

Ssort ORDER BY Ssort: { total: -1 } }
Sproject Projection $project: { name: 1, age: 1, id: 0 } }
$limit LIMIT $limit: 5 }

sunwind Array to sunwind: "Stags" }

multiple rows




MONGODB - AGGREGATION (3)

e In UNIX command, shell pipeline means the possibility
to execute an operation on some input and use the
output as the input for the next command and so on.

e MongoDB also supports same concept in aggregation
framework. There is a set of possible stages and each
of those is taken as a set of documents as an input and
produces a resulting set of documents (or the final
resulting JSON document at the end of the pipeline).

e This can then in turn be used for the next stage and so
on.



MONGODB - AGGREGATION (4)

e Example:

db.orders.insertMany ([

{ 1d: 1, customer: "Alice", total: 500, status:
"complete" 1},

{ 1id: 2, customer: "Bob", total: 300, status:
"pending" },

{ 1d: 3, customer: "Charlie", total: 700, status:
"complete" 1},

{ 1id: 4, customer: "Alice", total: 200, status:
"pending" }

1)



MONGODB - AGGREGATION (5)

e Example (Cont.):

db.orders.aggregate (|
{ $match: { status: "complete" } 1},
{ Scount: "total complete orders" }

1)

e Result:

{ total complete orders: 2 }



MONGODB - AGGREGATION (6)
e Example:

db.orders.aggregate ([
{ $group: { id: "S$status", count: { $sum: 1 } } },
{ $Ssort: { count: -1 } }

1)

e Result:

{
~1d: 'complete',
count: 2

_1d: 'pending',
count: 2

}



MONGODB - AGGREGATION (/)

Expression Example

db.collection.aggregate(|

$sum {$group : {_id : "$by_user", num_tutorial : {$sum : “$likes"}}}
1)
db.collection.aggregate(|

$avg {$group : {_id : "$by_user", num_tutorial : {$avg : “$likes"}}}
1)
db.collection.aggregate(|

$min {$group : {_id : "$by_user", num_tutorial : {$min : “$likes"}}}
1)
db.collection.aggregate(|

$max {$group : {_id : "$by_user", num_tutorial : {$max : “$likes"}}}
1)
db.collection.aggregate(|

$first {$group : {_id : "$by_user", first_url : {$first : “$url"}}}
1)
db.collection.aggregate(|

$last {$group : {_id : "$by_user", first_url : {$last : “$url"}}
1)




MONGODB ATLAS

o Atlas g3 Kanat'sOrg.. v 0O Access Manager v Billing All Clusters GetHelp ~ Kanat
8 Project0 v 3 Data Services App Services Charts :_, ?k ‘
Overview KANAT'S ORG - 2023-11-09 > PROJECT O

S oepLovmENT Database Deployments

Data Lake
E SERVICES Load sample datasets to MongoDB.
Atlas provides sample data you can load into your Atlas clusters. You can use this data to quickly get started exploring with [ Load sample dataset J [ Dismiss ]
Device Sync data in MongoDB.
Triggers
Data API
Do i @® MongoDB [ Connect J [ View Monitoring } [ Browse Collections ] [ J FREE = SHARED

Search

SCin ey o Visualize Your Data

@ SECURITY Build dashboards and charts, and ®R © e Connections  12.0 (i] ®In 30.4 B/s (i} Data Size (i)
embed them in your apps with oW o ® Out 435.3 B/s 108.6 KB / 512.0 MB (0%)
Backup MongoDB Charts Last 6 hours Last 6 hours Last 6 hours Last 7 hours
0.09/s 12.0 522.1 Bls 512.0 MB
Database Access Explore Charts
Network Access [\
Advanced
New On Atlas 4 VERSION REGION CLUSTER TIER TYPE BACKUPS LINKED APP SERVICES ATLAS SQL ATLAS SEARCH
Goto 6.0.1 GCP / lowa (us-centrall) MO Sandbox (General) Replica Set - 3 nodes Inactive None Linked Connect Create Index

* https://cloud.mongodb.com



MONGODB COMPASS (1

' [ NON | MongoDB Compass
Compass Lo
‘ New connection 4 NeW Con nection @
Connect to a MongoDB deployment FAVORITE
URI © Edit Connection String @)

@ Saved connections

0 mongodb://localhost:27017/
MongoAtlas

Nov 9, 2023, 3:03 PM

“®) Recents . .
Y Advanced Connection Options

(o) (D




MONGODB COMPASS

MongoDB Compass - MongoAtlas/company.customer

B Documents

+
company.custom...
My Queries
) My company.customer 8 1
DOCUMENTS INDEXES
€ Databases < o+
( ] Documents Aggregations Schema Indexes Validation
» € admin L@ . . . :
Filter [UR4 Type a query: { field: 'value' } or Generate query +, Explain Reset ‘ <> Options »
v € company
B customer “ (CXEEERINED (© EXPORTDATA ~ | 1-80f8 & = 2]
I salesman
- {
» € local v "odd": {
"$oid": "654cccfll11c558e7bb7f0O17"
» € test b
"customer_id": "3001",
"cust_name": "Brad Guzan",
"city": "London",
"grade": null,
"salesman_id": "5005"
}
- {
noqdn: {[:]}’
"customer_id": "3002",
"cust_name": "Nick Rimando",
"city": "New York",
"grade": 100,
"'salesman_id": "5001"
}



MONGODB COMPASS

{3

((J

MongoAtlas

My Queries

Databases

4]

;/+

((J

admin

((J

company
Im customer

B salesman

((J

local

test

(J

MongoDB Compass - MongoAtlas/company.customer

B Aggregations
company.custom...

+

company.customer

Documents Aggregations Schema Indexes Validation

Pipeline B~ $group

8 1

DOCUMENTS INDEXES

Generate aggregation 4, @ [ Explain ] [ Export ] m More Options »

Untitled - modified [¢I> EXPORT TO LANGUAGE] @ PREVIEW <[> TEXT P

> 8Documents in the collection

4
S
*
*

* _1d: The id of the group.
* fieldN: The first field name.

*/ _id: "London"
{ count: 2
_id: "Scity",
v count: { $count: { }
}

O oo~NOUhdWNRE
4

)

ra
LJ

Output after $group @ stage (Sample of 6 documents)

¢
col

&



MONGODB COMPASS

MongoDB Compass - MongoAtlas/company.salesman

B Aggregations

MongoAtlas +
company.salesm...
)ity G Srics company.salesman 6 1
DOCUMENTS INDEXES
€ Databases < +
’ Documents Aggregations Schema Indexes Validation
» € admin . . . . :
Pipeline B~ $group Generate aggregation 4, @ [ Explain J [ Export ] m More Options »

v € company

M customer Untitled - modified TN D (<> EXPORT TO LANGUAGE | @D PREVIEW > TEXT | X

B salesman

@

> 6 Documents in the collection
» € locdl

» € test

ra
(W]

v Stcgel[$group 'J [ @)

4
S
*
*

Output after $group @ stage (Sample of 5 documents
* _id: The id of the group. P group ge ( p )

* fieldN: The first field name.
*/ _id: "Rome"
{ Average: 0.13 A
_id: "$city",
Average: {
$avg: "$commission"

}

4

OCo~NOOUDhWNR
4

[
(o}
[



GOOGLE FIREBASE

”  Firebase

A Firestore Database

P

Product categories

aa Authentication

Firestore Database

Realtime Database

=

& Extensions
Py Storage

® Hosting

(+) Functions

@ Machine Learning
3

Remote Config

Release & Monitor v

Spark

Upgrade
No-cost $0/month .

A Firestore

Reads (current)

o)
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0+
Nov 2 Nov 3

Nov 4

Nov 5

Nov 6

Nov 7

T
Nov 8
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GOOGLE FIREBASE

» Firebase myFireStore ¥ ¢ O P 2

M  Project Overview o CIOUd FireStore

Project shortcuts Data Rules Indexes Usage ¥ Extensions
A Firestore Database
Product categories e Protect your Cloud Firestore resources from abuse, such as billing fraud or phishing Configure App Check X
Build M Panel view  Query builder
Release & Monitor v
A > users > vpeluso & More in Google Cloud v
Analytics v
Engage o A (default) I users = : B vpeluso :
-+ Start collection -+ Add document + ASta’l;t‘ coIIecfAion ‘
iif  Allproducts users > lragozzine + Add field-r V
vpeluso > address: "49 Main St,, Tampa, FL'
Customize your nav! age: "47"
Spark first: "Vanessa"

Upgrade
No-cost $0/month Pg

last: "Peluso”



GOOGLE FIREBASE (3

o £ firestore

@ EXPLORER JS index.js X {}

\ FIRESTORE CEEO @ Jsindexijs > ..
JS_index.is const fs require('firebase-admin')
{} myfirestore-f8366-firebas...
const serviceAccount equire('./
myfirestore-f8366-firebase—adminsdk-c@3qb-fe8b4
ec27a.json"')

al.cert(serviceAccount)

const db

const usersDb = db.collection('users"')
const liam = usersDb.doc('lragozzine')
liam.set ({

first: 'Liam'

'Ragozzine'’

ac '133 5th St., San Francisco, CA'

birthday: '05/13/1990°'

ge: '30'
})

> G usersDb.doc('vpeluso').set({
® > TIMELINE first: 'Vanessa'

®OA0 @Wo Ln 10, Col1 Spaces:4 UTF-8 LF {} JavaScript ® GolLive [




MONGODB - REPLICATION (1)

e Replication is the process of synchronizing data across
multiple servers, that provides redundancy and
increases data availability with multiple copies of data
on different database servers.

e Replication protects a database from the loss of a single
server, and also allows you to recover from hardware
tailure and service interruptions.

e \With additional copies of the data, you can dedicate
one to disaster recovery, reporting, or backup.



MONGODB - REPLICATION (2)

Client Application

Driver

Writes  Reads

> s,
AN} x.
¢ %,
N> )




MONGODB - SHARDING (1)

e Sharding is the process of storing data records across
multiple machines and it is MongoDB's approach to
meeting the demands of data growth.

e As the size of the data increases, a single machine may
not be sufficient to store the data nor provide an
acceptable read and write throughput.

e Sharding solves the problem with horizontal scaling.
With sharding, you add more machines to support data
growth and the demands of read and write operations.



Router

(mongos)

Conﬂq Servers
(replica set)

/7" 2 or more Shards ¥

(replica set) (replica set)




RELATIONSHIPS

e Relationships in MongoDB represent how various
documents are logically related to each other.
Relationships can be modeled via Embedded (Nested
Document) and Referenced (Lookup) approaches.
Such relationships can be either 1:1, 1:N, N:1 or N:N.

e et us consider the case of storing addresses for users.
So, one user can have multiple addresses making this
a 1:N relationship.



EMBEDD

D

DATA MODELS

{

_1d: <ObjectIdil1>,
username: "123xyz"
contact: {
phone:
email:

I

access: {

level: 5,

group:

}

b

\
"123-456-7890" ’ > Embedded sub-
"xyz@example.com" )/ cocument
N\
Embedded sub-
"dev" document
/




M
Tl
M
AJ
M
Z
@
|

user document

{
_id: <ObjectId1>,

‘///
username: “123xyzm\\\\

v

}

DATA MODELS

contact document

{
_1d: <ObjectId2>,

user_id: <ObjectIdi1>,
phone: "123-456-7890",
email: "xyz@example.com”

}

ad

access document

{
_id: <ObjectId3>,

user_id: <ObjectIdi>,
level: 5,
group: "dev”

}




$LOOKUP (REFERENCE

D)

e $lookup is an aggregation stage in MongoDB that allows

you to join data from one collection to another.

e |tis similar to SQL JOIN (e.g., INNER JOIN or LEFT JOIN)

but designed for document-oriented databases.
e Syntax

db.collection.aggregate ([

{
Slookup: {

from: "<target collection>", //Collection to join
localField: "<field in current>", //Field from the current
foreignField: "<field in target>",//Field in the target
as: "<output array field>" //Name of the field to
store the joined data



$LOOKUP (REFERENCE

e Example:

orders:
[
{ id: 1, customer 1id: 101, total: 500 },
{ 1d: 2, customer 1id: 102, total: 700 }
]

customers:

[
{ 1d: 101, name: "Alice" },
{ 1d: 102, name: "Bob" }

]




$LOOKUP (REFERENCED)

e Example (Cont.):

db.orders.aggregate ([
{

Slookup: |
from: “customers”, //target collection
localField: “customer id”, //current->orders
foreignField: “ id”, //target->customers

as: “customer info” //new field name



$LOOKUP (REFERENCED)

e Result:
{ {
~1id: 1, _1d: 2,
customer 1id: 101, customer 1id: 102,
total: 500, total: 700,
customer info: [ customer info: [
{ {
_id: 101, _id: 102,

name: 'Alice' name: 'Bob'
} }
] ]
} }



GUIDELINES

e Embed when:
e Related data is always accessed together.
e The data is small and bounded. (1:1 or 1:Few)
e You want simpler queries and faster reads.
e Reference + $lookup when:
e Related data grows independently.
e You want to avoid large documents.
e Data changes frequently, and you want minimal
duplication.
e You need flexibility in querying relationships.



DATA MODELING GUIDELINES

Factor Embedding Referencing
Relationship |One-to-one or one-to-few One-to-many or many-to-many
Access Always read together Accessed separately or on demand
Size Small and bounded Large, unbounded, or frequently growing
Update Changes rarely and usually as a whole |Updated frequently or independently
Read Need fastest read performance (all  |Read performance can tolerate join
Performance |data in one doc) overhead
Write Occasional large document writes are |Many independent writes or updates
performance |acceptable required
Want t id duplicati dundant
Duplication  |Some data duplication acceptable ANt 1o avold GHplication or redinean
storage
Growth Embedded array won't grow Related data grows large or unbounded
indefinitely over time




TRADE-OFFS

e Using smaller documents containing more frequently-

accessed data reduces the overall size of the working
set.

e These smaller documents result in improved read
performance for the data that the application accesses
most frequently.



PRACTICE IN DESIGN

e Use the data from the company database to design an
appropriate data structure in MongoDB.
® customer
e orders
e salesman

e Choose either embedding or referencing and explain
why you chose that format.

e Write at least two documents for each collection of
sample data.



ASSIGNMENT 5

e DINPIUUDYA univdb (u MySQL
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