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Modern business data is complex

//\/\(\ oﬁuh j‘j
Humongous Tons of sources Lots of formats
amounts




The cost of storing data keeps dropping

If you spent $1,000,000 to store data about 300 million people (3 copies
each), how much could you store per person across time?

$193,000/GB 6 bytes / person




Data lakes emerged to wrangle big data

Beginning of big data



Data lakes emerged to wrangle big data

Beginning of big data

Emergence of Hadoop



And the promise was great ...
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Cheap storage Parallelizable Easy to ingest Easy to query
queries



But the vision wasn't delivered.. ..

Beginning of "Big Data" Hadoop Disillusionment

Emergence of Hadoop



Hadoop challenges

R 4

Only the largest Wrong architecture Complicated Batch-oriented
enterprises can for the public cloud ecosystem of tools
afford it




Cloud data lakes emerge to deliver the new data lake

Beginning of "Big Data" Hadoop Disillusionment

Emergence of Hadoop Cloud data lakes
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Amazon 53 is an Objec.t Storage Get Started with Amazon S3 Requestmoreinformation ;\\,;
service that offers industry- 5
leading scalability, data

Build a Data Lake on Amazon S3 Download PDF »

dVvda i I_a b i l_ity , Secu rity' Learn why Amazon S3 is the best place to build a data lake.
and performance
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Amazon Simple Storage Service (Amazon S3) is an object storage

service that offers industry-leading scalability, data availability,

security, and performance. This means customers of all sizes and

industries can use it to store and protect any amount of data for a
. . . . aws.amazon.com/S3

range of use cases, such as websites, mobile applications, backup and

restore, archive, enterprise applications, 0T devices, and big data

. : Introduction to Amazon S3

analytics. Amazon S3 provides easy-to-use management features so

you can organize your data and configure finely-tuned access controls

to meet your specific business, organizational, and compliance

requirements. Amazon S3 is designed for 99.999999999% (11 9's) of
dOCS-aWS-a mazon.com/AmazonSZ/latest/qsq/G etSta rte durability, and stores data for millions of applications for companies

dWIthS3 all around the world.



https://docs.aws.amazon.com/AmazonS3/latest/gsg/GetStartedWithS3.html

Amazon S3 is the best place to build data lakes
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Unmatched Best security, Object-level Business insights
durability, compliance, and controls into your data
availability, and audit capabilities

scalability
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Most ways to
bring data in



The need for many formats ... ogokl

- There's no such thing as the "best" data format g
« CSV, TSV, JSON are easy but not as efficient (compress/archive them!)
« Columnar compressed have a smaller storage footprint

- Row-oriented (AVRO) good for full data scans

« Organize into partitions

« Coalescing to larger partitions over time

Key considerations are cost, performance, and support



AWS has built strong services to tackle the data lake

Getting data in with Getting data out with

E
AWS Lake AWS Glue Amazon Amazon Amazon S3 Amazon

Formation Kinesis Athena Select RedShift
Spectrum




Characteristics of good data lakes
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Cheap storage Parallelizable Easy to ingest Easy to query
queries



Making data easy is what MongoDB is all about
(since 2008)



Making data easy is what MongoDB is all about

Expressive and natural for

developers

Simple for complex, varied data
MongoDB Query Emulated by many technologies

Language

Worldwide adoption
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3 Atlas — Global cloud database
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Global




Mongo

3 Atlas — Global cloud database :

Enterprise-grade security & SLAs



MongoDB Atlas — Global cloud database
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Comprehensive monitoring




Mongo

3 Atlas — Global cloud database

Managed backup




Mongo

3 Atlas — Global cloud database :

Stitch: Serverless platform services



MongoDB Atlas — Global cloud database T
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Self-service & elastic
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Comprehensive monitoring
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Global

Managed backup
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Enterprise-grade security & SLAs
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Stitch: Serverless platform services
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Atlas usage statistics

Total Atlas AWS only

Number of read and
write operations in a 4,432,729,003,122 3,581,526,872,106
month

Numbers from October 2019



Atlas Data Lake



Serverless/pay for usage
Query Amazon S3 data in place

JSON, BSON, CSV, TSV, Avro,
and Parquet formats

Supports compression

Standard MQL and MongoDB API
Compatible with all tools



Build an in-place S3 Da
Mlelglele]BlaPAIERS
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MongoDB
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AWS services Atlas Data Lake Building an Atlas
architecture Data Lake



Atlas Data Lake architecture

MQL
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Amazon Simple Storage Service (Amazon S3) is an object storage
service that offers industry-leading scalability, data availability,
security, and performance. This means customers of all sizes and N
industries can use it to store and protect any amount of data for a

. . . . aws.amazon.com/S3
range of use cases, such as websites, mobile applications, backup and
restore, archive, enterprise applications, 0T devices, and big data
. : Introduction to Amazon S3
analytics. Amazon S3 provides easy-to-use management features so

you can organize your data and configure finely-tuned access controls

to meet your specific business, organizational, and compliance

dOCS.aWS.amazon.com/AmazonS3/latest/qsq/GetSta rte requirements. Amazon S3 is designed for 99.999999999% (11 9's) of

. durability, and stores data for millions of applications for companies
dWithS3 4 PP P
- all around the world.



https://docs.aws.amazon.com/AmazonS3/latest/gsg/GetStartedWithS3.html

Data organization



Data organization

@ Storage classes

Pll-free naming



Data formatting

BSON

JA\Vige

JSON

Parquet

CSV
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TSV
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XLSX




Amazon S3 Server access loggin

a

Versioning
B Keep all versions of an object in the same bucket. Learn more [

Server access logging
B Log requests for access to your bucket. Learn more (4

Tags
You can use tags to track project costs. Learn more (

Object-level logging
B Record object-level API activity using AWS CloudTrail for an additional cost. See CloudTrail pricing (%' or learn more (&'

Default encryption




Amazon S5 encryption at rest
&

Versioning
B Keep all versions of an object in the same bucket. Learn more ('

Server access logging
B Log requests for access to your bucket. Learn more (£

Tags
You can use tags to track project costs. Learn more ('

Object-level logging
B Record object-level API activity using AWS CloudTrail for an additional cost. See CloudTrail pricing (£ or learn more (4

Default encryption
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AWS Identity and Access
An AWS service that helps you Management (IAM)
Securely Control access tO AWS Securely manage access to AWS services

and resources

resources.

|AM allows you to control who
is authenticated (signed in) and
authorized (has permissions) to AWS Identity and Access Management (IAM) enables you to manage

access to AWS services and resources securely. Using 1AM, you can

u Se reso u r.c e S create and manage AWS users and groups, and use permissions to
o

allow and deny their access to AWS resources.

IAM is a feature of your AWS account offered at no additional
charge. You will be charged only for use of other AWS services by AWS IAM Overview (2:15)
your users.

To get started using IAM, or if you have already registered with
AWS, go to the AWS Management Console and get started with

docs.aws.amazon.com/IAM/latest/UserGuide/best- these IAM Best Practices.

practices



https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html#create-iam-users

IAM roles

O
RS

Role policy: Trust
actions + relationships
resources



Role policy: Actions + resources

"Version": "2012-10-17",
"Statement": [ {
"Effect": "Allow",
"Action": [
"s3:Li1stBucket",
"s3:GetObject",
"s3:GetObjectverstion”
1,

"Resource": [
"arn:aws:s3:::mongodb-atlas-data-lake-demo",
"arn:aws:s3:::mongodb-atlas-data-lake-demo/*"

3]




Trust relationships

4 .
Policy Document

{

"Version": "2012-10-17",
"Statement": [ {
"Effect”: "Allow",
"Principal”: { "arn:aws:iam::555555555555::user/atlas-data-1Take" },

"Action": "sts:AssumeRole",
"Condition": {
"StringEquals": { "sts:ExternalId": ”18df9289-374f-43e3-959f-629d6343df7c" }
}
b




IAM role assumption

atlas@mongodb.com Acct ID:

Authenticate with

___________________________________________________

555555555555

/\4\ -

|IAM user:
mongodb_atlas_data_lake

access keys N —
B ‘ N,
()
. |AM role:
Q(JO) ! mongodb-atlas-demo-role
~ Return temporary E
- security credentials | N

(o)
. Amazon S3 bucket:

Call S3 API using your_s3_bucket

étemporary credentialsé T TTTTTTTTTemeososososoosoioioioiooooes

_________________________________________________________________________________________________






Data Lake architecture

/archive/
purchase-1log/
2016/
01/
16/
1.csv
2.tsv

__________________________________________________________________________

/aﬁchive/

purchaser

12016/
01/
16/

egion”: "us-west-2",
W ket": "adl-demo",




Data Lake configuration

S3 Store: "demo-store"

/archive/
purchase-1log/
2016/
01/
1y4
1.csv
2.tsv

"stores”: [
{
"s3": {
"region"”: "us-west-2",
"name" : "demo-store”,
"bucket": " "

"prefix": "/archive/;




Data Lake configuration

S3 Store: "demo-store"

/archive/
purchase-1log/
2016/
01/
1y4
1l.csv
2.tsv

"stores": [ ... |

{

"s3": {
"region”: "us-west-2"
"name" : "demo-store"
"bucket™: " "
"prefix": "/archive/"
}




——

Data Lake configuration

N

- _re:dinvent 2019 _
purchases
{ year:
month:
<< day:
total:
items:
}
demo-store
\ — L —
S3 Store: "demo-store"
/archive/
purchase-1log/
2016/
01/
16/
1.csv
2.tsv

"stores": [ ... 1,

"databases": {
"reInvent2019": {
"purchases™: [ {
"store”: "demo-store",
"definition": "/purchase-log/
{year int}/{month int}/{day int}"
;]
},
// ...
}




Data Lake federation

= <

o e e e /
 store 1 | store 2 | store 3







S3 data

 S3 Bucket "adl-demo"

/'/archive/fitness—data /'/archive/purchase—1og

20160312.json [ 2016
20160313.json [~ 03
20160314.json = 01
1.parquet
2.parquet
= 2018
= 12
= 04

1.parquet
) 2017.json.gz
) 2016.json.gz




Sample documents

P

{
"token":
"1tem":
"price'":
"timestamp":

}

{
"id":
"activity_hour":
"step_total":

}




Data Lake architecture

MQL




Data Lake architecture

MQL




Data Lake architecture

MQL




Data Lake architecture




Data Lake architecture

__________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________




Data Lake architecture

__________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________




Data Lake architecture

__________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________













Atlas Data Lake backend

MQL -> Distributed MQL
- Parse
- Parallelize
- Distribute




Lifetime of a query: $group Il

|

{ $match: {year:
{ $group: { _id:

2016, month: 10, day: 31}
"$item", avg_price: {$avg: "$price"}}}

o

4 I
Map:
{ $match: {year: 2016, month: 10, day: 31}
{ $group: { _id: "$item",
avg_price_sum: { $sum: "S$price" }, avg_price_count: { $sum: 1 }
;o
Reduce:
{ $group: { _id: "$_id",
avg_price_sum: { $sum: "$avg_price_sum" }, avg_price_count: { $sum: "$avg_price_count" }
o}
Finalize:
{ $project: {
item: "$_1d", avg_price: { $divide: ["$avg_price_sum", "$avg_price_count"] }
o}
G %




Atlas Data Lake security

- To make it behave like MongoDB, we:
- Implemented commands for a read-only server
- Used the server's aggregation engine
Same role-based access controls as MongoDB
Authentication
Authorization

- Requires the use of TLS + SNI
SNI = Server Name Indicator

 Fully integrated with Atlas



Atlas Data Lake supported file formats

N

N

BSON
(gzipped)

\(

N

N

N

JSON

(gzipped)

Avro

(gzipped)

Parquet

\(

N

CSV

(gzipped)

/| \J
|

N

OR
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TSV
(gzipped)

X

|

XLSX







Data tiering

/

reInvent2019: {
fitnessbData: [ {
store: "mongodb-atlas-data-lake-demo",
definition: "/fitness-data/{year int:\\d{4}}{monthint:\\d{2}}{day int:\\d{2}}"
oo A
store: "atlas",
cluster: "my-atlas-cluster",
db: "customers",

collection: "invoices"

bl




What's next

- Query Execution Optimizations
- SQL Support

- Data Tiering

- View Creation



Mongo

3 Atlas

Data Lake

CONTEXT

Atlas Data Lake

LUV scrive |

Clusters
Data Lake
Deployment
SECURITY
Database Access
Network
Advanced
PROJECT
Access Management
Continuous Backup
Activity Feed
Alerts
Integrations
Settings
SERVICES
Charts
Stitch
Trig
HELP
Docs

Support

. mongoDB. Atlas [

All Clusters

frankfurt 1

Total Data Scanned

Queries Executed

80 ! 5 15.53"

global 1

Queries Executed Total Data Scanned

30 5.18

Total Data Scanned

14.99

Queries Executed

oregon 1

Admin

CONNECT CONFIGURATION

Total Data Returned Average Execution Time

[ 340.69

CONNECT CONFIGURATION

Total Data Returned Average Execution Time

B 123.13 wo

CONNECT CONFIGURATION

Total Data Returned Average Execution Time

283.91 -

CONNECT CONFIGURATION

mongodb.com/reinvent19-data-lake
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