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For more than a decade,
organizations have been pursuing the promise of

Digital Transformation,
Digital Innovation
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ClOs believe they have yet to benefit
from their digital strategy
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RDBMSs Vs NoSQLs

How To Use in the Market

ORACLE : Redis
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Strengths & Weakness

@ My
Expressive Query Language Flexibility
& Secondary Indexes
Relational EIE - — NoSQL
Strong Consistency Scalability
& Performance
Enterprise Always On,
Management Global /
& Integrations Deployments //
.mongo )B //4//
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1 2{AL2 1 - Data Model

* ArEota U= HO[H EEO| A7|00f Hiet #H-d= MSot
( schema flexibility)

9

=12
« Key-Value 3! Wide-column & 2! 0f| A G| O| E{0f| CHS} access7t = E5H7}?
(MFAr Ol FARIVE? KeyE St HeE|TF 7tsthir ?)

« 9 Document data modelO| &EHO| S} A| A2 X X2, =9| £ X|11
A=7F? (broadest applicability all around the world )

« Document data modelO| =& O|&E-2 £ A7} ? 7| & object-oriented
languages 2t2| £tA4|= ? ( most natural and most productive
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Document £ &

Relational

Person:
Pers_ID | Sumame First_Name City
0 Miller Paul Lendon
1 Ortega Alvaro Valencia |— norelation
2 Huber Urs Zurich
3 Blanc Gaston Paris
4 Bertolini Fabrizio Rom
Car:

Car_ID Model Year Value Pers_ID
101 Bentley 1973 100000 0
102 Rolls Royce 1965 330000 0
103 Peugeot 1993 500 3
104 Ferrari 2005 150000 4
105 Renault 1998 2000 3
106 Renault 2001 7000 3
107 Smart 1999 2000 2
. mongo

}

MongoDB Document

first name: ‘Paul’,
surname: ‘Miller’

city: ‘London’,

location: [45.123,47.232],

cars: [
{ model: ‘Bentley’,
year: 1973,

value: 100000, ... },
{ model: 'Rolls Royce’,

year: 1965,

value: 330000, ...}

]
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Document 2 & (JSON )

Objects

Opportunity

Object Relational Mapping Layer

2] Activities
e gy cavess [l conaavoes g S I pone | /
Team /
Tables //
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Yy /7

7/




Document 2 2! (JSON )
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Document 2 2! Leader

FIGURE 3 Forrester Wave™: Document Stores, Q3 16

’ mongo

Challengers Contenders

Current
offering

Weak

Strong

Performers Leaders

Market presence
—_— -

NOIOIED) @ Full vendor participation
o @ (=) . . Incomplete vendor participation

Weak Strategy = Strong

\‘ The Forrester Wave"

Smart clata for smart decisions

Go to Forrester.com to
download the Forrester
Wave tool for more
detailed product
evaluations, feature
comparisons, and
customizable rankings.
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efficiently)

=7}? (the ability to query data
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Chst gEfo] Y= o) Cf3t 228 2| 7|52 HMB8H= 712 (Richest
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S5 Hel 7ls

Expressive
Queries

Geospatial
Text Search

Aggregation

Native Binary
JSON Support

JOIN
($lookup)

Graph Queries
($SgraphLookup)

Find anyone with phone # “1-212...”
Check if the person with number “555...” is on the “do not call” list

Find the best offer for the customer at geo coordinates of 42nd St. and 6th Ave

Find all tweets that mention the firm within the last 2 days

Count and sort number of customers by city, compute min, max, and average spend

Add an additional phone number to Mark Smith’s record without rewriting the document
Update just 2 phone numbers out of 10
Sort on the modified date

Query for all San Francisco residences, lookup their transactions, and sum the amount by
person

Query for all people within 3 degrees of separation from Mark

.mongoi‘ii%
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2890l & A (Aggregation) # 2|

SELECT
. db.customers.aggregate([
city, {
SUM(annual_spend) Total_Spend, $unwind: "$address"”,
AVG(annual_spend) Average_Spend, |3
MAX(annual_spend) Max_Spend, { )
- - $match: {"address.location": "home"}
COUNT (annual_spend) customers }
FROM ( {
SELECT tl.city, customer.annual_spend $group: {
FROM customer _id: "$address.city",
totalSpend: {$sum: "$annualSpend"},
LEFT JOIN ( o averageSpend: {$avg: "$annualSpend"},
SELECT address.address_id, city.city, maximumSpend: {$max: "$annualSpend"},
address.customer _id, address.location customers: {$sum: 1}
FROM address LEFT JOIN city } }
ON address.city_id = city.city id )
)AStl
ON

(customer.customer_id = t1.customer_id AND
tl.location = "home")
) AS t2

_GROUP BY city;
¥ mongo



1 2{ALgt 3. Architecture & Consistency & Transaction Model

+ T ST MH[A-24by7(365E) HIZLA SHIHS

=

- [jEEo 28Iz, JHLEIL “strongly consistent systems " 2 7|CH &}

22 SEZE2AHo gy, 71E8d G0 M= LHE

« MongoDB= 32| oA L2d0 CHst S EO| (tunable consistency)

* MongoDB= Transaction0f CHet ACIDE 2%
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1712 /d (High Availability )

) mongo

Application

!

Driver

Primary

Secondary

Secondary | +—

Replication

Replica Set — 2 to 50 copies

Self-healing shard

Data Center Aware

Addresses availability considerations:
High Availability
Disaster Recovery

Maintenance

Workload Isolation: operational & analytics

7
7
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Visualizing
risk
Inserting >
Trades
Price
forecasts

Bl & Reporting

i
yw¢+tableau
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Predictive Analytics

.S,oc}.r‘tzI .Aggregations
//
g7/



]

NEERS

Ok

Application

Driver

i i
! ! !

Shard 1 Shard 2 Shard N

High availability

i Primary
= Replica sets

Primary Primary

Secondary
Secondary Secondary Secondary ////
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ACID Transaction X| &

with client.start session()

as s:
s.start_transaction()

try:

collection.insert one(docl, session=s)

collection.insert one(doc2, session=s)

s.commit transaction()

except Exception:

s.abort_transaction ()

bnnongo
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A 2{Aret 4. APl & Tools
« APIQ] I 2t 7|52 H| 2AE MFoH M= M2 XHO|7} U Z.

« MongoDB’s idiomatic drivers= MZ2 72Xt M A|ZHS XA ztstD
S8 ZZ2 M &S Hest e

« Not all SQL is created equal. H| 2t74|& O|O|E{H|O| A7} N| &= SQL1t
FAICHAPIE S5 88 Z2 I IWEXS| 245 SFAE T+ A=A
slol T @
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Data As a Service Afd|

Data flow layer Data layer Application

Siloed
System
- &8 kafka
Siloed l
System Spor‘lzz. B
Stregming

. mongoDB
{ name: mongo, tvpe: DB }

8 Sharding Big Data
gg g:::gﬁ Platform 4_,:@

Mobile/Online Banking

N /

Real time processing

Batch %

verification // 7




Drivers & Frameworks

Drivers

6 6 O ¢

® %®

a 3-
.mongo
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Frameworks
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Data Visualization - MongoDB Chart

< Super Store Supply Sales
Sales, Customer Analytics and Mare

1,000,000
800,000
600,000
400,000

200,000

sum (unwind array 'items' )

purchaseMethod

§ mongoDB. Charts Dashboards

5
5

storeLocation

Mew York

Data Sources

Total Sales ($) by Store Location

Son Diego

User Management

cuslomer.salisfaction

Sales by purchase method, colored by Satisfaction
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count (_id)
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Customer satisfaction by age
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.mongc Ops Manager  4azsomracmmoscsts
CONTEXT DEMOORG > DEMOPROJECT
DemoProject ht Deployment
[l ccnve |
A Deployment Processes
Q et vew | ToPOLOGY LST &
D Backup
A, Users & Teams o A myReplicaSet
8 Settings Version 4.0.2-ent
DATA  METRICS ~ MODIFY
ﬁ Docs
TYPE SSL
¥ Support E Disabled
MONGOD COUNT  AUTH
Disabled
DATABASE SIZE
81 CONNECTOR €T
# A myReplicaSetQA
Version 4.0.2-ent
DATA  METRICS  MODIFY
TYPE sst
Drsabled
MONGOD COUNT  AUTH
Disabled
DATABASE SIZE
g 442352105015 07b5c0aAmetricsreplicaSet/5ee
) mongo

0R
-
[
—0

All Clusters
Q
I
29 W0 187GB
. _— s
.
Last 6 Hours Days
21 224
~ o
B He H
20 W0
R -—
Last 6 Hours
20
57124521d5b046ce3cB48 overview |

@s

= Admin

Add New +

Main ~

(*Last_login®1 (*sgte” 1 (*sdate

Query Performance Summary

Details for each stage
can be expanded with
the Details button.

SHARDING FILTER

am

[

L0 2ATIL AL 27, 00027 S 10" 1 (" Sdate™ 1 " 201006 20706 12
m won o
M4 o
s Query used the folrwng ndes
o
AW 50N
SHARD_MERGE -~

LT

SHARDING FILTER
(130011 ] / .

oEANS

Tools Kit ( Ops-Manager & Compass )

10.0002°)))

The performance
summary shows the actual
query execution time,

The clocks provide an
estimate of how long the
previous stages (gray) and
the current stage (blue) took
relative to total query time.

o N
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1 2{Atgk 5. Commercial Support, Community Strength,
Freedom from Lock-In

« OO H|O|A(ET| NoSQL) £ M™ESH=H| R0 Community size

commercial strength = £ Q3 @A~ ¢
« MongoDB+= Non-relational Database QA= H Ot = A% 3| ALO|HH,
OO H|O| A 7|2 =& dtAH 2004 A JH% ST 2[ARY .

« 7|& X|AE 24*7 (follow the sun support model ) X|&

© MongoDBL At elZalojA UL RE £ 38 S2tec

oo =2

ZYEO|A 2ATB| B2|EE F2HLE MH|AS H S (MongoDB Atlas )

.mongo



2 2ty O O| H

O|A AMH|A — MongoDB Atlas

Self-service & elastic

-EHoAlHjE, = 2
H| A E Practice7|gtS
NIES;

HU @
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o
for

==t &l HIO|EH| 0] & X 2|
S22 E=API S EZ 20, 54
& T8l A&t

-|'|>H_° ok

Global & cloud-agnostic

- AWS/Azure/GCP O 2 X| < 0f
7%

Enterprise-grade security & SLAs

-HEYS Hal, vPC m[0fd, S 7t
%F§§|. =] O‘-Iol- 7|I:||- OHA-”ﬁ X-”O-I

- 425} 7| 22|, LDAP S, &A|
| O E{ #| O] & ZEAf

-SOC 2 /712l ME HZ/HIPAA
SLAZ OHH M H&

Comprehensive monitoring

- 100 74 0| 4t2| HE 2 53t KPIO|
CH st alerting

-2AT g5 =2 W g5 EERt

-DLEHT Al EEQF S8 & £ e
API

Managed backup

-S8 AlEe HolH 5+

- 2P E HOlH 0|58

Stitch: Serverless platform services

MH|A E3 9 APIZ (S
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C+2FSH Cloud

Cloud Provider & Region

aws

~—7

St HSHOo| A AR - AWS |, Azure, GCP

AWS, N. Virginia (us-east-1)

8 Azure

Google Cloud Platform

Create a free tier cluster by selecting a region with gid== = 8LATLAIEASIE S and choosing the MO cluster tier below.

W recommended region

NORTH AMERICA
==— N. Virginia (us-east-1) ¥

FREE TIER AVAILABLE

Ohio (us-east-2) W

—

= N. California (us-west-1)
==— Oregon (us-west-2) W

H-E Montreal (ca-central-1)

) mongo

EUROPE

| Ireland (eu-west-1) W

AUSTRALIA

2l Sydney (ap-southeast-2) W

=EiI= London (eu-west-2) Wr

= | Tokyo (ap-northeast-1) W

B W Paris (eu-west-3) W

o] Seoul (ap-northeast-2)
Frankfurt (eu-central-1)

FREE TIER AVAILABLE
Singapore (ap-southeast-1)

SOUTH AMERICA i
FREE TIER AVAILABLE

== Mumbai (ap-south-1) //

FREE TIER AVAILABLE //

v

Sao Paulo (sa-east-1)



C}= Region= &9t

—

> Electable Node0f| C{ gt multi
region 714 2 2 single region0j|
CH3+ outage= CHH| Bt 4= QUL

> Read Only NodeE £3| (Local
Node) 42 Sl latency
ZHE & & 5+ UL

> Analytic NodeE E 3| (Local
Node) T+42 S} latency
=M E siZ & 5= ULt

® mongo
&

i o
Electable nodes for high availability

Configure 3, 5, or 7 nodes across multiple regions to better withstand data center outages

Region Nodes

¢®:| Seoul (ap-northeast-2) 3

L1

+ Add a region

Read-only nodes for optimal local reads
Add replicas in additional regions to optimize for local reads in any of your service areas
Region

Nodes

(> Seoul (ap-northeast-2)

L1

1

Tokyo (ap-northeast-1)

L1

+ Add a region

Analytics nodes for workload isolation
Isolate queries on read-only nodes that will not contend with your operational workload
Region Nodes

(> Seoul (ap-northeast-2)

L1

&/



X2 L EF - MongoDB Support Portal

MongoDB Help Center

MongoDB Paid Support
MongoDB offers help with training, upgrading, and more Customer Support Portal

Commercial Support subscribers can sign in to read the
Knowledge Base, escalate an issue, or create and
Named Technical Services Major Version Upgrade Assistance manage cases.

Engineers Dedicated Consulting Enginee
Commercial Support Developer & Operations Focused m
Our Support Policy Consulting

MongoDB Documentation & Community Support

D Getting Started D MongoDB Manual 4.0 [[_l Cloud Products I]_] Guides

) mongo f



Why MongoDB




Why MongoDB?

Intelligent Operational Data Platform

Best way to work Intelligently put data Freedom
with data where you need it to run anywhere /

0 mongonn /////////i/



What do you mean ? Stack Overflow Developer Survey
2018 , 2019

MongoDB Cassandra Amazon Redshift

Elasticsearch Amazon DynamoDB SQLite

PostgreSaL Google BigQuery Memcached

Redis SQL Server Apache Hive

MySQL Neo4j Apache HBase

Microsoft Azure (Tables, CosmosDB, SQL, etc) Amazon RDS/Aurora Oracle

Google Cloud Storage MariaDB IBM Db2




The Forrester Wave™: Big Data NoSQL, Q1 2019

THE FORRESTER WAVE™
Big Data NoSQL
Q1 2019

CThallengers Contenders Performers Leaders

. s T

Y/ /



The Forrester Wave™: Database-As-A-Service, Q2 2019

THE FORRESTER WAVE™

Database-As-A-Service

Q2 2019
Strong
Challengers Contenders Performers Leaders
Stronger
current
offering
A

e /
=I |
o . e /////////2/



DB-Engines.com

350 systems in ranking, February 2020

Rank Score
Feb Jan Feb DBMS Database Model Feb Jan  Feb
2020 2020 2019 2020 2020 2019
1. 1. 1. Oracle (3 Relational, Multi-model g 1344.75 -1.93 +80.73
2. 2. 2. MySQLE Relational, Multi-model [ 1267.65 -7.00 +100.36
3. 3. 3. Microsoft SQL Server [} Relational, Multi-model g 1093.75 -4.80 +53.69
4, 4. 4. PostgreSQL i3 Relational, Multi-model [ 506.94 -0.25 +33.38
5. 5. 5. MongoDB [} Document, Multi-model @ 433.33 +6.37 +38.24
6. 6. 6. IBMDb2 [} Relational, Multi-model [ 165.55 -3.15 -13.87
7. 7. A8 Elasticsearch [} Search engine, Multi-model @ 152,16 +0.72  +6.91
8. 8. ¥7. Redisfl Key-value, Multi-mode! | 151.42 +2.67 +1.97
9. 9. 9. Microsoft Access Relational 128.06 -0.52 -15.96 / /
10. 10. 10.  SQLite (3 Relational 123.36 +1.22  -2.81 //
Y/
0 mongo //// ///////



Reference Architecture




PRODUCERS

I

REFERENCE
DATA

Product Codes

Location Data

Vendor Codes

Stores Info

Tax Codes

SINGLE VIEW DATA PLATFORM

EXTRACT Batch Load

@

OPERATIONAL
APPS AND
SYSTEM OF

RECORDS

Legacy CRM

Website

Social Media

Finance and HR

Order Management

Mainframe
chmm S

— | TRANSFO
Batch RM LOAD
File Exports (ETL) Delta Load
7\
kafka
Real-time

Data CHANGE

Changes DATA
» CAPTURE

(CDC)

Write Back to Producer Apps (Optional)

%

kafka

MongoDB Cluster
Cloud | On-Premises

Flexible Schema
Secondary Indexes
Aggregation
Governance
Security and Auditing
Distributed Architecture
Backup and Recovery

mongo

CONSUMERS

MongoDB

Connector for Bl

BUSINESS
INTELLIGENCE
(BI)

Visualization
and Reporting

MongoDB
Native Drivers

MongoDB
Connector for Spark

CONSUMING
OPERATIONAL
APPS AND
SERVICES

CSR, Self-Service
Portals, IVR, digital
personalization,
marketing
automation, Al and
other applications

ADVANCED
ANALYTICS

y
vl @

o



Sensors

User Data

Clickstream
s

Logs

. mongo )

& karka

Message Queue

J

= L UIOIE S22 ol 2

Customer . Live
Data Mgmt Mobile App loT App Dashboards

t i t
|

Processed
Events

. mongo

Millisecond latency. Expressive querying & flexible indexing against subsets
of data. Updates-in place. In-database aggregations & transformations

{

Real-Time Access

Churn Enriched Risk Predictive
. Customer . .
Analysis Profiles Modeling Analytics

Batch Processing, Batch Views

——»

Raw Data

Multi-minute latency with scans across TB/PB of data. No indexes. Data

stored in 128MB blocks. Write-once-read-many & append-only storage model

Spoﬁzz
aFlink

Distributed

Processing

Framework
S

7




MongoDB Event-Driven Architecture

MongoDB Atlas

< >
|| > ﬂ — )
. or MongoDB:
Microservices ( ) . .
& Application @ SIS Enterpr!se Advanced
. TIAT Enterprise Operator
N Sk %8 —> for Kubernetes
Source \
N\
MongoDB
Connector for
Apache Kafka Analytics & Visualization with MongoDB:
. J

D/o\g/o © Charts
D D © Connector for Apache Spark
Apache Kafka ° Connector for Bl
or other Event
Queue/Broker /

_

{ oA .}‘ JO ////
p— J /////%//C/
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0 mongoDB. At Register MongoDB Atlas

Estimate the price of your deployment

@ Choose your cloud provider

aws ) A s MO Free Tier

Google Cloud Platform
Shared RAM = 512 MB Storage

Start with a free 3-node replica set, a sandbox
environment for getting started with MongoDB.

. Get Started Free

h N

Please select region
for price estimate

p [
# mongo //// /////j/



