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ABSTRACT

MongoDB was introduced in 2007 by its founders Dwight Merriman, Eliot Horowitz,
and Kevin Ryan as part of a planned Platform as a Service (PaaS) service model. It
came about after the foundersrealized how the traditional databases struggled
with scalability and agility. Over the years, MongoDB has evolved a lot and is ready

for commercial production as an easy-to-use, scalable open-source NoSQL
database.

Ofteninthe limelight thanks to its massive horizontal scaling, MongoDB is seen
asamuch-needed flexible database structure, which isideal for many use cases.
Here's anon-exhaustive list of scenarios where it can be deemed fit for use.
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1. PURPOSE

The good old days whenasingle database would
fitallour needs, are history now. With emerging
technologies, the database landscape has
evolvedindifferent ways through NoSQL and
Timeseries, instead of relying on the traditional
Relational Database Management Systems
(RDBMS)databases. Today, selecting the right
databaseiswaymoreimportant thanfindingone
single database that canfitevery product
requirement. Thisselectionisachallenging task,

2. BACKGROUND

MongoDB wasintroducedin2007byitsfounders
Dwight Merriman, Eliot Horowitz, and Kevin Ryan
aspartofaplanned PlatformasaService(PaaS)
service model. It came about after the founders
realized how the traditional databases struggled
with scalability and agility. Over the years,
MongoDB hasevolvedalotandisready for
commercial productionasan easy-to-use,
scalable open-source NoSQOL database.

MongoDB Incnow markets this mature,
document-based, fastest-growing, high

aseverydatabase hasitsownstrengthsand
weaknesses. Adatabase that seems perfect for
onescenario canbeunfitforanotherscenario.

The purpose of thiswhitepaperisto provide
someinsightsintoone such NoSOL database
usedformodernapplications: MongoDB. This
white paperwillassess MongoDB with the help of
relatable use cases wherevertheywould be
relevant to the study.

performing NoSQL database. The founding trio
alsodecided to maintain MongoDBin both
enterprise and open-source versions. MongoDB
hasalso made itsdebut on Amazon Web
Services(AWS)and Azure cloud platforms.

Ofteninthelimelight thankstoits massive
horizontalscaling, MongoDBisseenasa
much-needed flexible database structure,
whichisideal formany use cases. Here'sa
non-exhaustive list of the use caseswhereitcan
be deemedfit foruse.
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5. USE CASES

Choosingthe correct database isanimportant
stepwhendevelopingaproduct. Hereisahelpful
breakdown that canassistyouindetermining
whether MongoDB is theright toolfor thejob.

3.1. Doyouneed
transactions?

The Transaction consistency isone of the basic
challengesin NoSQL databases. Traditional
databasesdonot guarantee consistency of
storedinformationif concurrent transactions
are performedonthem.MongoDB Inc.
addressesthis challenge by re-focusingon
WiredTiger-itsstorage engine -for data
management. Hence, MongoDBiscompletely
Atomicity-Concurrency-Isolation-Durability
(ACID)complaint, thatis, all-or-nothing, by using
snapshot transactionisolationalongwith the
storage engine.

With the above in mind, we can say that:

« MongoDB behaveslike an RDBMS with
the scalable and flexible features of a
NoSOQL database.

» WithMongoDB, the ACID feature can be
controlled evenat the transactionlevel.
This means that while one transaction
canbe ACID compliant, anothercanbe
non-ACID compliant.

- Anaddedadvantage of thisfeatureisto
protect multi-document transactions
fromhavingaperformanceimpact for
the workloads that don't require
transactional consistency

Thisimpliesthat suchadatabaseisagreatfitat
many places, like the stock market, where
updating positions by aggregating hundreds of
thousands of tradesrequires both NoSOL
database andtransactional consistency.

3.2.Intuitive customer
interaction

Gone are the days whenacustomer’sname and
addresswere enoughto keepthemengaged
withabusiness. The more you know your
customers, the more choicesyou willhave to
keep themengaged. Personalizedinteractions
with customers such as“Welcome back, John"is
onesuchexample. Whenyoureturntoawebsite
andseeapersonalized greeting or feedback
based onyourbrowsing history, itgivesyouan
interactive experience. While browsing through
anye-commerce website, itis most likely that
you will seerecommended products as peryour
browsingrecordand preferences.

Thisinteractionis knownas Browsing Behavior.
The analysis of such behavior entails collecting
metrics, which leads toamassive volume of
structured, semi-structured, and unstructured
data. These metrics need a database withrich
analytical featuresand the capability to provide
real-timeresultsbyinterpretingsuchahuge
volume of data. This capabilityisavital cogin
dealingwith different business scenarios.
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MongoDB, withitswide array of analytical
functions(like aggregation framework,
MongoDB Map-Reduce, etc.)providesthe
perfect solution foranalytical query capabilities
and performance. It can easily extract
information fromamassive database inalmost
real-time, evenwith limited hardware.

3.3.Processing real-time
information

How datacanbeaccessedinaNoSQL database
isanimportant consideration. Beingapremier
NoSOL database, MongoDB offersavery elegant
way todoso. Itusesalightweight format called
Binary JSON(BSON), whichisabinary extension
overJavaScript Object Notations(JSON), to
representdatainternally.

Thisempowers MongoDB with the following
advantages while processinginformation:

« Easeandflexibility over JSON
documents

» Speedandbeneficial properties of

binary storageinthe formof BSON

Besideselegant datastorage, MongoDB Inc. has
alsodesigned memory utilizations optimally by:

« Incorporatingdatalocalityand
in-memory caching, toenhance
performance

» CappingeachJSONdocumentsizeat 16
MB, for efficient memory management.
Hence,adocumentwhichisrequired by
aquerygetswell-placedinthe memory,
enabling fasteraccess.

Allthese factorsensure excellentread-write
performances within realisticamounts of
hardware.

MongoDBisagood choice forbusinessesinthe
areas of stock market, tweet analysis, satellite
imagery, etc. that demandreal-time processing
of informationandanalyzing from huge and
varied data streaming sources.




This database offersthe followingadvantagesto
them:

- Connectionmanagersand well-
supported out-of-the-boxconnectors/
driverstoconnect Business Intelligence
(Bl)toolsalongwith programing
platforms. Thisensures the best
performance from the network.

- Betterlocking(through multi-granularity
locking)allows operations to be locked at
the global, database, or collectionlevel. It
alsoallowsindividual storage engines to
implement theirown concurrency control
below the collectionlevel.

- Profilingandbaselining properties
enhance MongoDB's performance even
more.

3.4.1syour company
growing

Scalingadatabase toaccommodate business

growthisone of the most significant challenges,

which MongoDB addresses brilliantly. The

database provideslocation-aware sharding with
two sharding strategies:

- Range

- Hash

Such advantages make adatabase
administrator’slife easyindistributing data
acrossshards, with the ease of datalocality or
writing query-based on clusters. MongoDB's
queryrouterexploits thislocation-aware
sharding strategy and makes scaling completely
transparent forapplications. Italsoallows
developerstowrite the same code for querying
itsappropriate shards, without compromising
with the query’s performance, making the
developer’stasksrelatively easier.

MongoDB canalsodeliveranup-time 0f 99.99%
without humaninterventionbecauseitis
equipped with horizontal scalingalongwith a
built-in, self-healing, and configurablereplica-
set. The secondarynode of thereplica-set
automaticallybecomesaprimarynode, usinga
well-defined election process. When the
secondarynode goesdown beyond adefined
period, itrecoverscompletely by using primary
nodelogs for dataconsistency.

Duetoalltheadvantageslistedabove, DBAsand
architects often preferMongoDB forafast-
growingbusiness because of its flexible
scaling-outand high availability features.

F ene
N
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3.5.Security

NoSQL databasesarevulnerabletothreats
because of their design & implementation
challenges. Hence, security remainsaconcern
forsuch databases. However, MongoDB
addressesthisaspecttooasithasbeen built
while considering theimportance of database
security.

Despiteafewleftoversecurityissuessuchas
Denial of Service(DoS), MongoDB has come a
longway initssecurity roadmap, with countless
security feature implementations. Some of
these featuresarelisted below:

« Encryptionatrestthatisencrypting
datafileusing Transparent Data
Encryption(TDE)

. Storageengineencryptionby
WiredTiger

« Userauthenticationwith Lightweight
Directory Access Protocol(LDAP)

« Kerberosclientauthenticationusing
accesscontrol

» Client-side field-level encryption
configurations

. Transport Layer Security(TLS)/Secure
Socket Layer(SSL)encryption

» Queryassemblingin BSON, to eliminate
SQLinjectionthreats

Whenit comestosecurity, MongoDB may not be
the best solutionamongst databases, butit
takesthelead over manyothernon-relational
databases.




3.6. Time-dependent data
points

Some of the best characteristics like agility,
scalability, and flexibility of time-dependent data
points, suchasthe Internet of Things(loT), also
becomeitskey challenges. loT devicesand their
respective datastorage require the same agility,
scalability, and flexibility. Such arequirement
becomes more demanding with the
exponentially-increasing sensors, devices, and
applicationsbeingaddedasdatasources. The
amount of datagenerated fromthese sourcesis
voluminousand comes at relatively quickly. Such
dataalsohasdiversified formats like graphs,
key-value, documents, etc. RDOBMSis certainly
notasuitable candidate for storing such

voluminous, speedy, and diversified data.

NoSOQL databasesarebornfromsuchscenarios
andasapremier NoSOL database, MongoDB can
beagoodfitherewithitsdocument-basedand
flexible JSON data model.

The flexible datamodel of MongoDB ensures it
canaccommodate any changein the format of
data. |t canalsostore diversified data, whetherit
isstructured, semi-structured, or unstructured.
Examples: High-frequency financial services
market data, sensorstemperature
measurements, product data, and dataon
e-commerce websites. Hence, MongoDB
becomesthe preferred pick for DBAsand
architects.

P
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CONCLUSION

To summarize, multiple factors should be considered before choosing the right database,
such as:

Analytical query performances

- Consistency, availability, and partition tolerant (CAP)
« Schema-lessdesign

+ Seamless scaling

« Security

MongoDB complies with all these factors and also has strong community support available,
which helps with easier development.

However, if your requirements comprise any one or more from the following scenarios, then
MongoDB may not be the most suitable solution:

« When the dataneeds to be relational.
« Whenreferential integrity cannot be established between the data.

+ Whenthe dataneedsto be obtained from multiple documents by combining them, MongoDB
canturnourto be an expensive alternative.

« Whenthereisalack of procedure, functions, and packages like programming construct for
the businesslogic to be writtenin the database.

- When cascade Data Manipulation Language (DML)cannot be achieved, as there is no provision
fortriggers and trigger-based features.

- WhenthereisaData Warehouse (DWH)environment or large graph representations.
« Whenthereisstrict ACID transactional behaviorin financial and science-related domains.

Therefore, itisrecommended that while considering MongoDB, you must make an informed
decision by evaluating your specific business requirements with your technical experts first.
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