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Agenda

What is Amazon DocumentDB (with MongoDB compatibility)?
What is unique about Amazon DocumentDB's architecture?
What's new?

Case study: Rappi
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What is Amazon
DocumentDB?
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Amazon DocumentDB

FAST, SCALABLE, AND FULLY MANAGED MONGODB-COMPATIBLE DATABASE SERVICE

Fast and scalable

Scale compute in minutes
Storage and 1/0 autoscaling
Storage scales to 64 TB

Scale out to 15 replicas
for millions of reads

Globally distributed

aws
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Fast and scalable

Scale compute in minutes
Storage and 1/0 autoscaling
Storage scales to 64 TB

Scale out to 15 replicas
for millions of reads

Globally distributed
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Fully managed

Built-in high availability

Backups enabled by default
Durable by default

Security best practices by default
Automatic patching

Monitoring and alerting
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Fast and scalable

Scale compute in minutes
Storage and 1/0 autoscaling
Storage scales to 64 TB

Scale out to 15 replicas
for millions of reads

Globally distributed
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Fully managed

Built-in high availability .
Backups enabled by default
Durable by default

Security best practices by default
Automatic patching

Monitoring and alerting

MongoDB compatible

Applications, drivers, and tools can
be used with little or no change

Supports hundreds of APIs,
operators, and stages

Continually working backward
from customers to deliver the
capabilities they need
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When should you use a document database?

s
| JSON Flexible schema Ad-hoc query Flexible Operational and
data for fast iteration capabilities indexing analytics workloads
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When should you use a document database?

{
userid: 181276,

username: "suel942",
name: {first: "Susan",
last: "Benoit"}

}
}

aws

S

Document use case: gaming user profiles

userid: 181276,
username: "suel942",
name: {first: "Susan",
last: "Benoit"},
ExplodingSnails: {
hi_score: 3185400,
global_rank: 5139,
bonus_levels: t

rLUe
1"'uc

')
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How is DocumentDB
architected for NoSQL
workloads at scale?




Architecture

TRADITIONAL DATABASE ARCHITECTURE

API

Query processor

Single

monolithic - Caching
architecture ,

Logging

Storage
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Architecture

CHALLENGE:

{}
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ADDING READ CAPACITY ON DEMAND

API

Query processor

Caching

Logging

Storage
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Architecture

CHALLENGE:
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RECOVERING FROM NODE FAILURE

API

Query processor

Caching

Logging

Storage
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Architecture
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RECOVERING FROM NODE FAILURE

API

Query processor

Caching

Logging

Storage
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API

Storage
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Query processor
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Architecture

SCALING REQUIRES COPYING THE WHOLE STACK

API

Query processor

Single

monolithic — Caching
architecture

Logging

Storage
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Architecture

SEPARATION OF STORAGE AND COMPUTE

API

Query processor

Caching

Log writes

\4

Logging

Storage
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Architecture

SEPARATION OF STORAGE AND COMPUTE

API
Compute layer — Query processor
Caching
Log writes
\ 4
Logging
=584 | 55285 | 25382 | Storage layer ~
Oeoaoo Ooeoaoo Oe0o0oo
Storage

aWwWs
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Architecture

SEPARATION OF STORAGE AND COMPUTE

API
Scale compute
Compute layer — Query processor >
Caching
Decouple compute Log writes
and storage
v
Lodai
0991n3 Scale storage
cooss | oooms | oooss | Storage layer — >
oeoao Ooe0oao Ooenoo
Storage
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Architecture

SEPARATION OF STORAGE AND COMPUTE

t3.medium:
Dedicated, single-
instance cluster for
dev/test ($0.08/hr)

aws
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Compute —

Storage —

Instance
(primary)
{}
t3.medium
E
Distributed st‘;)rage volume
B0O00U0U @0O000 B0O00U0
JO00. . JU0e . JOodme
] JEE. J@d0dad J@0u0Od
Availability Zone (AZ) 1 AZ 2 AZ 3
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Architecture

SEPARATION OF STORAGE AND COMPUTE

Scale up your
existing instance in . Instance
minutes, regardless (primary)
of storage size

Compute —

r5.large
B
B Distributed storage volume
80000 |0O000 80000
Storage 7 | (J(J () @0 @8 JU0e . JUU. .
J@00d J@0u0d J@0Jdd
N AZ 1 AZ 2 AZ 3
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Architecture

SEPARATION OF STORAGE AND COMPUTE

Add new instances in
minutes, regardless — Instance Instance
of storage size (primary) (replica)

Compute —

r5.large r5.large
B £
B Distributed storage volume
80000 |0O000 80000
Storage 7 | (U (J (O @D @8 JU0e . JUU. .
J@00d J@0u0d J@0Jdd
N AZ 1 AZ 2 AZ 3
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Architecture

SEPARATION OF STORAGE AND COMPUTE

Add new instances in
minutes, regardless _ Instance Instance Instance
of storage size (replica) (primary) (replica)

Compute —

r5.large r5.large r5.large
3 E 3
B Distributed storage volume
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Architecture

SEPARATION OF STORAGE AND COMPUTE

Instance

chlg up your (replica)
existing instance in . Instance Instance
minutes, regardless (replica) (primary)

of storage size

Compute —
r5.large r5.large

80000 _ MBI @000 0U
Storage 1 | (JJ (/@3 08 e . SRy B
Uedoud Uedoud Uedoud
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Architecture

SEPARATION OF STORAGE AND COMPUTE

Instance Instance Instance
Scaleup your (replica) (primary) (replica)
existing instance In s
minutes, regardless
of storage size
Compute —
r5.2xlarge r5.2xlarge r5.2xlarge
o
B Distributed storage volume
__JEEEE __JEEEE __JEEEE
Storage 7 | (U (J (O @D @8 SN SRS
J@dJdd J@dJdd @000
N AZ 1 AZ 2 AZ 3
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Architecture

SEPARATION OF STORAGE AND COMPUTE

Compute and
storage are
separated to the
degree that you can
delete all compute
and your data is still
highly durable

aws
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Compute —

Storage —

Distributed storage volum
B0O00U0U .DDE]D B0O00U0
JO00. . JOo0m. JOodme
] JEE. J@d0dad J@0u0Od
AZ 1 AZ 2 AVAKS
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Architecture

SEPARATION OF STORAGE AND COMPUTE

Single-node cluster

is still highly durable . et
(primary)
Compute — {}
t3.medium
E
B Distributed st‘;)rage volume
80000 __JEEEE 80000
Storage 7 | (U (J (O @D @8 SN JUU. .
J@00d J@dJdd J@0Jdd
N AZ 1 AZ 2 AZ 3
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Replication
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Architecture % Application

REPLICATION

Default write
concern is w:4

and j:itrue
B Instance Instance Instance
(replica) (primary) (replica)
Compute — E “ E
A m“ E A
& &% &
L 2
Distributed storage volume
Oggagd O00Ugd OO0 gg
Storage — Oggagd Oggagd OO0 gg
Oggagd EENEEENE OO0 gg
AZ 1 AZ 2 JAVAK)
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Architecture

REPLICATION

Writes are
acknowledged after
a quorum if (V,, = 4)

Compute =

Storage —

dWs
~—

% Application

db.foo.insert({'x':1})

Instance

Instance Instance

(primary) (replica)

E (replica)

A

2 B 2
& 2k &
Distributed storage volume
JO00o0Od JOUo0o0Od JO00oOod
JO00o0Od J00o0Od JO00god
JOoo0o0Od JOUoo0oOd JO00god
AZ 1 AV JAVAKS
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Architecture

REPLICATION

Writes are
acknowledged after
a quorum if (V,, = 4)

Compute —

Storage —

dWs
~—

% Application
$
db.foo.insert({’x":1}) | | ACK
Instance . Instance Instance
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Architecture

REPLICATION

Data is further
replicated to achieve
6 copies across

3 AZs (V = 6)

Compute =

Storage —

dWs
~—

% Application

db.foo.insert({’x":1}) | | ACK

Instance . Instance Instance
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h.
REPLICATION
. 1
Data is not
replicating across
instances
Egll?’cliicci%i:feoigoc’lcata B Instance . Instance Instance
replication, freeing (replica) (primary) (replica)
them up for reads Compute — {}
mAk %Ak § mAk
© - ©
- 5 3l |3 5
[0 o } o
B Distributed storage volume
@000 8@0O0004d @ 0J0U
Storage — Jooued JUOUuoud JJJdou .
JUJuoud BNl .. OJUuoug
AZ 1 AZ 2 AZ3
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Architecture

REPLICATION

As a best practice,
we recommend
connecting as a
replica set

Connection string
specifies read
preference

dWs
~—

Compute =

—

(readPreference=
secondaryPreferred)

p—

Storage —

Application
$
Instance . Instance Instance
(replica) (primary) (replica)
[ 0 [}
%’“ al = g“
& 2k &
Distributed storage volume
@0O000 00000 B0O000
OO0 ®@ed 00040 JOoO0d @
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Durability
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Architecture Highly durable by default

DURABILITY

AZ + 1 resilient

Storage is replicated
6 ways across 3 AZs
(10 GB partitions)

Instance Instance Instance
(replica) (primary) (replica)
Compute — E “’ E
m“ m“ § m“
- 3 gl |5 5
& 2k &
i Distributed storage volume
8O0 |00 . .
Storage — BIEIEIEE BN Bl
Oggggd OO0 Uy Oggagd
- AZ 1 AZ 2 AZ 3
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Architecture

DURABILITY

Loss of an AZ:
Write quorum is still
achieved with the
loss of an AZ

V,=4

Vi=3 Compute —
Storage —

adws
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Highly durable by default

AZ + 1 resilient

Instance Instance Instance
E (replica) (primary) E (replica)
A m“ é A
gs ol | = g
T ol | @ ©
& | | v &
d

AZ 1 JAVAY: JAVAK
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Architecture

DURABILITY

Loss of an AZ + 1:
Read quorum is still
achieved with the
loss of an AZ

V,=4

Vi=3 Compute —
Storage —

adws

S

Highly durable by default

AZ + 1 resilient

Instance Instance Instance
E (replica) (primary) E (replica)
A m“ é A
gs ol | = g
T ol | @ ©
& | | v &
d

AZ 1 JAVAY: JAVAK

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserve



Architecture

DURABILITY

Mean time to
recovery is a
function of
replicating 10 GB

Compute =

Storage —

dWs
~—

Highly durable by default

AZ + 1 resilient

Instance Instance Instance
E (replica) (primary) E (replica)
A mlk é A
gs ol | = g
— [g9] ©
Q ul e ]
@ x| | v @
d

AZ 1 JAVAY: JAVAK
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Architecture Highly durable by default

DURABILITY

AZ + 1 resilient

Mean time to
recovery is a
function of
replicating 10 GB

Instance Instance Instance
(replica) (primary) (replica)
Compute — E “’ E
mAk mlk é mAk
gl Bll= o
- e
i Distributed storage volume
- JOogd 80000
Storage - B (D000 0CO0O0O.
- Jogd JUoood
N AZ 1 AZ 2 JAVAKS
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What's new
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A few highlights from the past year

AWS Graviton instances with up to 30% better performance

Cross-Region Replication (Global Clusters)

And so

, much more!
Role-based access control (user-defined roles)

JDBC driver for SQL interface and analytics

Geospatial query capabilities and additional MongoDB APIs

021, Amazon Web Services, Inc. or its affiliates. All rights reserve



Global clusters

« Replicates your data to clusters
in up to 5 AWS regions

« Up to 16 replicas per
cluster per Region

« Storage-based replication
with latencies of less than
one second

« Secondaries can be promoted
to primary in minutes

P - Primary region
S- Secondary region

aws

S
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Global clusters

« Recovery from Region-wide outages — promote a secondary cluster to
a primary in minutes

« Global reads with local latency — add multiple instances to a
secondary Region for read scale with local latency

adws
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Global clusters

Amazon DocumentDB x DocumentDB Clusters

Dashboard Clusters @O Group Resources

Sto
Q P
Snapshaots Modify

Subnet groups —] Cluster identifier Role Engine version Region & AZ t  Delete

Parameter groups i Reboot
group demo-change-streams Regional cluster 4.0.0 us-east-2

Add instances

Evert Subscriptlons docdb-2021-09-29-02-01-35 Regional cluster 4.0.0 us-east-2
Events

Failover

docdb-2021-09-29-02-01-35 Primary instance 4.0.0 us-east-2c¢ Take snapshot

What's New Restore to point in time
docdb-2021-09-29-02-01-352 Replica instance 4.0.0 us-east-2b

Tutorials Add Region

testeluster009 Regional cluster 4.0.0 us-east-2

testcluster009 Primary instance 4.0.0 us-east-2b Upgrade now
Upgrade at next window

Enable deletion protection

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Amazon DocumentDB A DocumentDE Clu 5 Ad

G lo ba l c lu Ste rs Dashboard Add an AWS Region

Clusters
You are adding a secondary region to your Amazon DocumentDB global cluster. Secondary Regions can serve low latency

Snapshots reads. In the unlikely event that your database becomes degraded or isolated in the primary region, you can promote your
secondary region

Subnet groups

Parameter groups

AWS Region

Event Subscriptions

Events Secondary region
US East (Ohio)

What's New

Tutorials

Configuration

Cluster identifier Info
a unigue

docdb-2021-10-11-17-48-39
Instance class Info

db.r5

MNumber of instances Info

3

@ The estimated hourly cost for 3 db.r5.large instance(s) is $0.83/hr.

With Amazon DocumentDB you are charged for instances, storage, |IOPS, backups, and data transfer. Please see
our pricing page and cost optimization docume ion for more information.

advanced setti

aws
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Global clusters

Amazon DocumentDB X DocumentDB Clusters

Dashboard Clusters @O Group Resources

Q & C

Snapshots

Subnet groups [E]  Cluster identifier Role Engine version Region & AZ Status Size

Parameter groups . .
group dema-change-streams Regional cluster 4.0.0 us-east-2 &) available 0 Instances

Event Subscriptions globalcluster-demo Global cluster 4.0.0 2 regions () available 2 clusters

Events
docdb-2021-09-29-02-01-35 Primary cluster 4.00 us-east-2 available 2 Instances

What's New
docdb-2021-09-29-02-01-35 Primary instance 4.0.0 us-east-2c &) available db.r5.large

Tuterials
docdb-2021-09-29-02-01-352 Replica instance 400 us-east-2b available db.r5.large
docdb-2021-10-11-17-53-49 Secondary cluster 4.0.0 us-east-1 creating 3 Instances
docdb-2021-10-11-17-53-45 Replica instance 400 (@) creating db.r5.large
docdb-2021-10-11-17-53-492 Replica instance 4.0.0 creating db.r5.large
docdb-2021-10-11-17-53-493 Replica instance 400 creating db.r5.large

testcluster009 Regional cluster 4.0.0 us-east-2 ) available 1 Instance

testcluster009 Primary instance 4.0.0 us-east-2b available db.t3.medium

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




JDBC driver

« Connect to Bl tools such as Tableau, MicroStrategy, and QlikView

* Run SQL queries against DocumentDB from tools such as
SQL Workbench

* Open source

aws
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JDBC driver
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Tableau - Book1
- movies+ (samples)
Extract
Connections

testcluster00...amazonaws.com

movies movies_info_actors

Schema

| samples

movies

movies_info_actors
movies_info_directors

mavies_info_genres

Table
=
=
FH movies_info
=
=
=
A

% Wew Custom SQL

maovies maovies_in...

s

movies_Into_actors movies_INTo_actors Mmovies_INTo_aciors

Movies__Id (Movies_Info_Actors) Info Actors Index Lvl O Value

617f3aa03087a91915ee7815 Jennifer Lawrence

Edit Relationship

61713aa03087a91315ee7815 Hugh Jackman
617f3aa03087a91915ee7815 Michael Fassbender
61713aa03087a91915ee7816 Jennifer Lawrence
617f3aa03087a91915ee7816 Josh Hutcherson

617f3aa03087a51915ee 786 Liam Hemsworth

£ Data Source
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Tableau - Book1

dy - BB T & Standard Show Me

Data Analytics iii Columns

= movies+ (samples) = Rows CNT(movies)

Movie Actors
Tables

~ B movies

Value

Movies__Id

Title Marks

Year

miovies (Cournt)

+~ B movies_info_actors
abc Movies__ld (Movies_Inf...

Abc Walue

Count of movies

Info Actors Index Lvl O I I 1 {
mowies_info_actors (Co._.
abc Measure Names 20
Measure Values
For horizontal bars try
10 0 or more

B Data Source Sheetl [ H 04

5266 marks  1rowby 5266 columns  SUM of CNT{maovies): 13,788
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DbVisualizer Free 12.1.3 - Untitled*
H B 2CIN

Databases Scripts > v P> 1: Untitled* Samples: cases

> b H R E < v

4 Connections Database Connection Sticky Database Schema Max Chars

Samples Samples v samples -1

samples
TABLE 1SELECT title, movies_info.rating FROM movies
2 LEFT JOIN movies_info_actors ON movies.movies__id = movies_info_actors.movies__id
cases 3 LEFT JOIN movies_info ON movies.movies__id = movies_info.movies__id
movies 4 WHERE movies_info_actors."value" = 'Robert De Niro'
. . 5 ORDER BY movies_info.rating DESC
movies_info 6
movies_info_actors

movies_info_directors

L 6:1 [281] INS Windows Transactions not supported UTF-8 Untitled*
movies_info_genres

Procedures Log 1: movies [46] -

&

*

title rating
The Godfather: Part Il

Goodfellas

Once Upon a Time in America

Heat

Raging Bull

The Deer Hunter

Casino

The Untouchables

Silver Linings Playbook

10 Brazil

11 Awakenings

12 A Bronx Tale

13 The King of Comedy

14 Midnight Run

Format: <Select a Cell> 0.533/0.001 sec  46/2 1-14

116M of 768M

0 ~N O g b WN =

©
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A few highlights from the past year

AWS Graviton instances with up to 30% better performance

Cross-Region Replication (Global Clusters)

And so

, much more!
Role-based access control (user-defined roles)

JDBC driver for SQL interface and analytics

Geospatial query capabilities and additional MongoDB APIs
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Case study: Rappi
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Story of Rappi

Founded in 2015, Rappi is Colombia’s first tech
startup to be valued at over $5.25 billion

Rappi is a multi-vertical technological platform
that connects commerce, consumers, and
couriers, allowing the delivery of almost
anything — from food and clothing, to insurance
and financial services —in 9 Latin American
countries in more than 250 cities

adws
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Business problems and
data system requirements

Data solution needs to support multiple business
applications across multiple countries without single
points of failures — flexibility

Data solution needs to scale independently; different
business units can peak at different times — scalability
and performance

With a small team be able to manage hundreds of
databases - fully managed
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Use of ReplicaSets

On 16X large Amazon EC2 instances
Managed Amazon EBS snapshots
No logical backups

Rappi before Amazon DocumentDB
Amazon CloudWatch for instance-level
monitoring

No internal monitoring

LOG profile ad hoc ARB

~
|

aWwWs x 1 28
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Rappi before Amazon DocumentDB

Challenges

Small team and many databases
Lack of MongoDB knowledge
Lack of Linux knowledge

Other priorities

$$5%

ARB

aWwWs x 1 28
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Finding the right database on AWS .

To drastically improve performance, Rappi determined that part of its
microservices workloads needed to be supported by a document store

Started to move from Elasticsearch to MongoDB, but maintaining infrastructure
for so many MongoDB clusters was a challenge

Rappi found in Amazon DocumentDB a fully managed document database,
compatible with MongoDB, that allowed migration with few code changes

aws
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Migration to Amazon DocumentDB

. Took weeks!
. No need for code rewrite
- Latency dropped to
O ms in the 99th
ercentile
. mazon DocumentDB
already supported the
Mongo Features we used
- No outages!
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Rappi on Amazon DocumentDB .

Managed services
Instance size accordingly
No need for arbiter

Easy failovers

Easy to scale up and down
Log insights

More integrated CloudWatch Metrics .
No arbiter

required

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved
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Rappi on Amazon DocumentDB

Amazon DocumentDB

backs key business, such as

- Restaurant catalog
- App home
- Store catalog

adws
~—

CArrera 122 #5-18

What do you want to eat?

Pickup Promotions

Desayunos Sushi Saludable  Mexicana

Favorites
Order in seconds

Cacerola

29 - 44 min - @

Brunch & Munch

28 - 43 min - @ 43

{2 UP TO 20% IN PRODUCTS MIN...

Cacerola

2 CArrera122 #5-18 CArrera122 #5-18

Search Rappi
EB Search Tiendas

Los vinos tocan a tu puerta Turbo-Fresh

33% OFF en tus v %
vinos favoritos =

Tiendas

)

Tecnologia Papeleria

Sections

Y, @ e
¢ )

Belleza, Sp.. Floristeria

10

min

Restaurants Turbo-Fresh ~ Pharmacy

-

—d Al

Tiendas Populares

“wis

Supermark.. Express Tiendas —

MINI
SOU
Miniso L'Occitane Pandora

Solicita tu RappiCard
en minutos.

Temporada de Hallowee...

My profile
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Amazon DocumentDB

Clusters

Q

[E]  Cluster identifier Engine version Reglon & AZ Status

algoritmos-b Reglonal cluster 360 us-west-2 @ available
algoritmos-co Regional cluster 3.6.0 us-west-2 (&) available
algoritmos-cr Regional cluster 6. us-west-2 ) available
algoritmos-e Regional cluster 6. US-West-2 © available
catalog-co Regional cluster 6. us-west-2 (&) available
Reglonal cluster B. us-west-2 @ avallable
Regional cluster 6. us-west-2 &) available
Regional cluster 3.8. us-west-2 @ available
Regional cluster 6. us-west-2 () available
Regional cluster 6. us-west-2 @ available
Regional cluster B Us-west-2 @ available
Regional cluster 6. us-west-2 () available
Reglonal cluster 6. us-west-2 @ avallable
Regional cluster 6. us-west-2 &) available

Regional cluster 6. us-west-2 @ avallable
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Rappi on Amazon DocumentDB: Monitorin

Clear Jfaws/docdb /docdb-algoritmos-cofprofiler x

fields @timestanp, @eessage
sort @timestamp desc

limit 2@

History

Export resuits v Add to dashboard &

Visualization
Showing 20 of 1,949 records matched @)

1,949 records (515.6 kB) scanned in 3.35 @ 587 records/s (155.3 kB/s)
o830 04 09-5¢ 04 10 AM

insert™: “couriers”  “ordered”:false, “$db"™:"al_snapshots™}, “nlnserted” : 108, “protocol” :"op_guery™, “millis":19 172.27.218.226:6037@" , "user":"al-snapshots-ha™}
L_snapshots™}, "nlnserted” | 108, “protocol " : "op_gquery”, "milli 172.27.218. 226: 42134 snapshots-ha™}
1-snapshots-ha”}

358657431 5" : "al_snapshots. couriers”
ordered” : false, "Sdb":"al
“nlnserted” 100, “protocol "

Z021-11-82T18: 93:93. tTinsert”,"ts": 16 *
t5": 1635865743134, "ns " : "al _snapshots. couriers {"insert”™: “couriers”,

2021-11-82T18:09:03 insert”,
2021-11-82T10:09:03 insert”,“ts" 1635865743132, "ns": "al_snapshots. couriers insert™: “couriers” , “ordered”: false, "db": "al_snapshots™}, "op_query”, "milli 172.27.218.226: 42422

ts-ha
11-82T18:89:03. {"op”:“insert”, “ts":1635865743132, "ns": "al_snapshots. couriers™, " command™: {“insert™: “couriers”, “ordered”:false, "$db “ninserted”:108, “protocol”: "op_guery” , “millis®: I "al-snapshots-ha®}
:1635865743132, "ns" : "al _snopshots. couriers ™, “commond” : {“insert”: "couri red”: false, "fdb L_s }."nlnsert 1108, “protocol " :"op "user":"al-snapshots-ha”}

query”,

ers”
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Rappi on Amazon DocumentDB:
Monitoring

Try out the new Interface

fw custom - | Line Actions ~ < 0

All metrics Graphed metrics (2) Graph options Source

Math expression v © Dynamic la v 9 Statistic: Maximum v  Period: 1 Minute v Re

id Label Detalls Statistic Period Y Axis Actions

el Expressi
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Results .

Dropped number of outages from frequent to zero

Migrated over 100 live MongoDB databases to Amazon DocumentDB in 3 months

Decreased latency from up to 500 ms to 80 ms on average for the restaurants
ranking query (from the main restaurant application)

Decreased management/operational overhead by more than 50%
Achieved greater stability with less code

Ongoing engagement with service team and ability to address growing needs
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Thank you!
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