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Configuration Manual

Sumit Kumar Sahoo
Student ID; 21164967

Open-source ETL Framework using Big Data tools and
Orchestration on AWS Cloud Platform

1 Introduction

This is a configuration manual for Setting out Tools, Software and AWS services used for Developing a Big
Data ETL framework using Python, Pyspark and Apache airflow for orchestration. We have used Terraform for
Infrastructure as Code. We have used S3 bucket for using it as Source and destination and Redshift For Data
warehouse Data Analytics. We have used CloudTrail for Auditing and AWS price calculator for calculating Total
Cost of Operation.

2 Tools and Softwares Used

Apache Airflow — 2.2
Aamazon Webservices

1. Visual Studio Code IDE
2. GitBash

3. Python-3.8

4. Terraform =>0.12

5. PySpark

6.

7.

3 Software Installation

3.1 Visual Studio Code —

1. Download Visual Studio Code for Windows using https://learn.microsoft.com/en-
us/visualstudio/install/install-visual-studio?view=vs-2022

3.2 Setup Terraform

1. Download Terraform for Windows using - https://developer.hashicorp.com/terraform/downloads



https://learn.microsoft.com/en-us/visualstudio/install/install-visual-studio?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/install/install-visual-studio?view=vs-2022
https://developer.hashicorp.com/terraform/downloads

)]

< Terraform Home

Install Terraform

Getting Started

Resources

Terraform

Operating System

macOS | Windows | Linux FreeBSD  OpenBSD  Solaris
Binary download for Windows
386
Version: 1.3.6
AMDE4
Release information
i}
Changelog
& , o
&
@ Notes
You can find the SHA2 15 for Terraform 5 online and you can verify the ksums signature

signed using Has

2. Extract the .zip file and store the folder in C:\ Drive
3. Setup environment and user variables by Editing the Path and pasting the Path where the above

Search /et K

W 1.36 (latest) ¢

About Terraform

Download o

Download &

GitHub &
"W Terraform Cloud
Automate your
file which has been infrastructure provisioning
at any scale

Try Terraform Cloud

folder is
copied.
Environment les
User Edit environment vanable
Va
CH ZeSystemRoot?e\System 32\ Whem MNew
Gd ZeSYSTEMROOT 25\ System 32\ WindowsPowerShellhyw1.0h
Or 2CSYSTEMROOT:, System 320 penSSHY, Edit
Or SUSERPROFILESS\anaconda3
Pal ZUSERPROFILES:\anaconda3\Scripts Browse...
Py %USERPROFILES\anaconda3\Librarny/\bin
TE CA\Program Files\Java\jdk1.8.0_301\bin Delete
== CA\ProgramData\chocolatey\bin
CA\Program Files\Docker\Docker\resourceshbin
CA\ProgramDatalDockerDesktopiwversion-bin
_ , Move Up
CA\Program Files (x86)\SymantechVIP Access Client),
Syste CAProgram Files\ Amazon\AWVSCLIV2Y,
. - - Move Down
o — CA\Program Files (x86)\Bitvise SSH Client —_
va CA\Program Files\nodejsh,
Ga C\Program Files\PuTTY",
IN ; . P f Edit text...
ChProgram Files (x86)\Microsoft SQL Server\,1600\Tools\BinnY,
JA CA\Program Files\Microsoft SQL Server\160N\Tools\BinnY,
NL | coprogram Files\Microsoft SQL Servery,160\DTS\Binny,
Os CA\Program Files (x86)\Microsoft SQL Servery,160\DTS\Binn',
Pa CA\Program Files\Azure Data Studio\bin
= | Chterraform
OK Cancel
OK Cancel

4.

terminal -> cmd and run terraform plan

Goto the Visual Studio and open the Project and right click on ec.tf file -> Click on Open in integrated



4 Deployment of EC2 which hosts Apache Airflow and S3
in us-east-1

) File Edit Selection View Go Run Termin:

@

OPEN EDITORS

¥ outp
AIRFLOW_TERRAFOAM
zone

profile

trl+ Enter

3l in File Expl Shifts Alt
Open in Integrated Terminal
TERMINAL
n Timeline

apply|

hift+Alt+(
trl+K Ctri+Shift+¢
irem

OUTLINE
TIMELINE

¥ Pmant QU0 ®0A0 B Connea Ln16,Col28 Spaces:2 UTF-8 CRUF Temaform & Q
ENG o 07:10
AN RO 0 @

1. Runcommand ->terraform plan

v OPEN EDITORS
2.4f terr
utputs.tf

AIRFLOW_TERRAFOAM

emp ice_index =
erraform work_interface id = aws
terrafo

raform

/airflow_terrafoam
$ terraform applyf

OUTLINE




2.

« c
a Hange-OnPythont.. @ A

Amazon 53

Buckets

Access Points

Object Lambda Access Points
Multi-Region Access Paints
Batch Operations

Access analyzer for 53

Block Public Access settings for

this account

¥ Storage Lens
Dashboards

AWS Organizations settings

Feature spotlight o

» AWS Marketplace for 53

Amazon 53

Buckets

Access Points

Object Lambda Access Points
Multi-Region Access Points
Batch Operations

Access analyzer for 53

Block Public Access settings for

this account

4

Storage Lens
Dashboards

AWS Organizations settings

Feature spotlight o

B AWS Marketplace for 53

a.

conda | Individu

b.

C.

This will start automated deployment of :

S3 Bucket — emrbuckettestsumit

@ s3.console.aws.amazon.com/s3/buckets?region=us-east-1

Airflow Conda-lssues Centificar

Logging

Amazon 53 » Buckets

» Account snapshot

ge lens provides visibility into storage usage and activity trends. Learn more [4
Buckets (4) info
Buckets are containers stored in 53. Learn more [
Q

Name 4 AWS Region

cloudtrail-logs-505316317378-d9¢24370

aws-logs-505316317378-us-east-1

emrbuckettestsumit

x2115458%emrbucket

US East (N. Virginia) us-east-1

US East (N. Virginia) us-east-1

US East (N. Virginia) us-east-1

US East (N. Virginia) us-east-1

=

v Access

Bucket and objects nat
pub

Objects can be public

Bucket and objects not
public

Objects can be public

View Storage Lens dashboard

1 @
Creation date v

December 10, 2022, 04:57:22 (UTC+00:00)

December 4, 2022, 20:50:13 (UTC+00:00)

December 12, 2022, 18:56:00 (UTC+00:00)

December 3, 2022, 20:07:50 (UTC+00:00)

Create files as shown below

AmazonS3 » Buckets » emrbuckettestsumit

emrbuckettestsumit

Objects Properties Permissions Metrics Management Access Points
Objects (3)
tored in Amazon S3. You can use Amazon S3 inventory [4] to get a list of all objects in your bucket. For others to access your objects, you'll need to explicitly
[
Actions ¥ create folder | G
Q, Find objects by prefix 1
Name & Type v Last modified v Size v Storage class
[y x21154589_input/ Folder -
[ x21154589_output/ Folder - - -
[y x21154589_scripts/ Folder - - -

Create EC2 c3.large in us-east-1



Jersc

* % % % % B

o

fi

it-thesis v|

@ New EC2 Experience

Tl us what you think

x

EC2 Dashboard
EC2 Global View
Events.

Tags

Limits

4

Instances

Instances

Instance Types
Launch Templates
Spot Requests
Savings Plans
Reserved Instances
Dedicated Hosts
Scheduled Instances

Capacity Reservations

¥ Images
AMIs

AMI Catalog

Instances (1/1) info
Q. Find instance by attribute or tag (case-sensitive)

Clear filters

| Instance state = running | X

c | Connect H Instance state ¥ H Actions ¥ n
1 @

Name v | Instance ID instancestate v | Instancetype v | Status check | Alarm status Availability Zone
web-server i-0b0B72a193e51d5f2 @FRunning @@ c3large @ 2/2checkspassed Noalarms -+  us-east-la

v
Instance: i-0b0872a193e51d5f2 (web-server) @& X
s ey [— Suwnaye s Lires — 1ays

¥ Instance summary Info
Instance ID

i-0b0872a193e51d5f2 (web-server)

IPv6 address

Hostname type
IP name: ip-10-0-1-50.ec.internal

Answer private resource DNS name

Public IPv4 address
34.197.120.45 | open address [4

Instance state

© Running

Private IP DNS name (IPv4 only)
3 ip-10-0-1-50.ec2.intemnal

Instance type
c3.large

d. The terraform script will pull the code from github repository -
https://github.com/sumitkumarsahoo-x21154589/airflow _terrafoam.git and clone the

Private IPv4 addresses
10.0.1.50

Public IPv4 DNS

Elastic IP addresses
3 34.197.120.45 [Public IP]

data inside the EC2 webserver spin up above

e. We can check it using ssh inside the EC2 server using git bash ssh by goin to the folder
having test_ec2_key_pair.cer file

> x21154589-artifact-data-airflow_terrafoam

~

Name
.git
dags
scripts
source_data_for_research
temp
terraform
LZ .gitignare
D .Rhistory
”_{ docker-compose
[ Dockerfile
ﬂ InstructionToReviwer
& README
LZ requirements

L g test_ec2_key_pair

Status

Date modified

15-12-2022 05:31

15-12-2022 05:31

15-12-2022 05:31

15-12-2022 05:32

15-12-2022 05:31

15-12-2022 05:31

14-12-2022 20:10

14-12-2022 20:10

14-12-2022 20:10

14-12-2022 20:10

15-12-2022 05:36

14-12-2022 20:10

14-12-2022 20:10

® ® @ 0 @ @ ® ® ®© ®© @ © ©® O

13-12-2022 01:11

Type

File folder

File folder

File folder

File folder

File folder

File folder
GITIGNORE File
RHISTORY File

YML File

TXT File
MD File
TXT File

Security Certificate

f. The ssh can done using following command:

>>

ssh -i test_ec2_key_pair.cer ubuntu@3.214.183.171



https://github.com/sumitkumarsahoo-x21154589/airflow_terrafoam.git
mailto:ubuntu@3.214.183.171

g. We can verify entire code is present or not in the EC2 using the command and make sure
the root access is given to the folder.
>>cd/.

3. Now the Apache Airflow web server is up and running on the EC2 instance it can be
checked using the link http://34.197.120.45:8080/home
Which is http://<publicipaddressofec2>/home

¢ |@d(e|c s E80[@|s @ (0|00 ¥ |e|C G |& |G |d|d|c |6 R |e 00 x + @ - 0 X
« C A Notsecure | 34.197.12045:8080/home % T T uwH»O@
8 Hands-OnPythonf.. ) Anaconda | Individu. Python Airflow Conda-lssues ogging Centifications Spark ETL-upsert Momingstar MyUse B Java-Knowledge ava-Knowledge mported
kAII‘ﬁDW DAGs Security Browse Admin Docs 07:56 UTC AA
@ DAG Import Errors (1) »

DAGs

K -0 0

DAG Owner Runs Schedule Last Run Next Run Recent Tasks Actions Links

airflow_emr

[ @) i O @ e 2022-12-12, 14:53:00 O 2 » O
i 2 _

@ orov-emr aiflow O @ e 20221214, 18:48:52 ® O) » B
tutorial o @ 1 day, 0:00:00 2015-06-10, 00:00:00 2015-06-11, 00:00:00 O » 0

n Showing 1-3 of 3 DAGs

v2.2.4
release:2.2.4+2e9049c0566b2539a247687de05f9ctfa008f87

= oo LOE@LCeADSFPEL QY NAS AN ol 000

This completes the deployment steps of EC2 and S3

5 Setup AWS Services
5.1 AWS redshift

L @  Nvigiav  sumitkumarsahoo-thesis v

Amazon Redsh ift Get to powerful insights fast
Accelerate your time to iNnsights [

easy for customers to run and scale analytics without
having to provision and manage their data warehouse.

With faSt, easy, and secure Simply load and query data
analytics at scale.

Redshift

Provision and manage clusters

How it works With a few clicks, you can create your first Amazaon



http://34.197.120.45:8080/home

1. Search for Redshift & Create Cluster

Amazon Redshift Serverless Get started with Amazon Redshift Serverless

Get started with Amazon Redshift Serverless

To start using Amazon Redshift Serverless, set up your serverless data warehouse and create a database.
You will receive $300.00 credit towards your Redshift Serverless usage in this account

Configuration info

Q Use default settings Customize settings
ult s

been defined t Customize your settings for your specific needs.

¥ How it works

2. Select Production, cluster size dc2.large and Number of Nodes 1

Services (o}

Amazon Redshift X . .
Cluster configuration

Redshift serverless New Cluster identifier

This is the unique key that identifies a cluster.

redshift-cluster-1

Provisioned clusters dashboard . .
The identifier must be from 1-63 characters. Valid characters are a-z (lowercase only) and - (hyphen).

What are you planning to use this cluster for?

¥ Clusters
Reserved nodes © Production () Freetrial
Configure for fast and consistent performance at the best Configure for learning about Amazon Redshift. This
Snapshots price. configuration is free for a limited time if your
organization has never created an Amazon Redshift
cluster.
Query editor
Query editor v2 [4 Choose the size of the cluster
Queries and loads © I'll choose

(O Help me choose

Node type info

Datashares
Choose a node type that meets your CPU, RAM, storage capacity, and drive type requirements.

dc2 large v

» Configurations Number of nodes

Enter the number of nodes that you need

.

. >

3. Click on Create Cluster with other deafult config. This creates Cluster



B 2 @

N. Virginia ¥

Amazon Redshift X

General information

Redshift serverless New

Cluster ident

%21154589-sample-cluster

or
Provisioned clusters dashboard

Cluster name:

95e7¢918-7{8-4b76-b280-75¢558f85a02
» Clusters

Cluster configuration

Production
y editor

y editor v2 [4

Queries and loads

Datashares Cluster perf Query monitoring Schedules Maintenance Properties
» Configurations » Recommendations (0)
| erformance id decrea: T i d;
¥ AWS Partner Integration
Informatica Data Loader » Alarms (0) » Events (1)
4. Reate the Database table as per the out file schema
P @ s EBdQ@|c|@|ld|0 ||| e |G Gle|lg|a|a|c |6 | |e 00 &
@ us-east-1.console.aws.amazon.com/sqlworkbench/home?regi clie
8 Hands-On Python f. o Anaconda | Individu.. Python Airflow Conda-Issues 0gging Certifications. ark £ 21 Momingstar MyUse @B Java-Knowledge

Status Node t

(@ Available de2.large

Date created Number of nodes

December 13, 2022, 21:48 (UTC+00:00) 1

Storage used

0.03% (0.05 of 160 GB used)

Multi-AZ
No

Endpoint
(3 x21154589-sample-cluster.cuexqajw.
JOBC URL
jdbcredshift://x21154589-sample-cl...

ODBC URL

(3 Driver={Amazon Redshift (x64)); Serv...

N. Virginia v 9-sumit-thesis ¥

x21154589-5umit-thesis

Redshift query editor v2

+ Create ~ &, Load data

B & O

Untitled 1 x

Limit 100 Explain Isolated session @  x21154589-sample-cl... - x21154589_sample_cl... =

test_table

~ & x21154589-sample-cl...
> dev
> @ sample_data_dev
x21154589_sample_cl...

v f@ public

B stack_over_fl... -
Chart x

Field

responseid
mainbranch

employment

(€
1t

Feedback  Looking fos selection? Find it in the

country

n Elapsed time: 207 ms  Total rows: 3

new Unified Settings [ © 2022, Amazon Web Services, Inc. o its affiliates. Privacy  Terms

LOPLCeABIFPAL YT AEY T ras 00

Cookie preferences

-3c 1
Cloudy [ 1] Q search

6 Running Apache Airflow DAG

1. InVisual Code Studio, after development changes are done, they can be pushed to GitHub using the
command in the terminal:
git remote add origin https://github.com/sumitkumarsahoo-x21154589/s.git
git branch -M main
git push -u origin main

2. Prerequisite of running DAG,
a. setting up source in S3.



b. Upload the survey_results_public.csv from Public Secondary Dataset
(https://insights.stackoverflow.com/survey? ga=2.91719770.170077947.1671050547-
2078385242.1671050547 )source file in x21154589_input folder of S3 bucket

Amazon S3 X Amazon$3 » Buckets D> emrbuckettestsumit » x21154589_input/

x21154589_input/

Access Points

Object Lambda Access Points (e3rmD A
Multi-Region Access Points

Batch Operations

Objects (2)

Access analyzer for 53

Objects are the fundamental entities stored in Amazon S3. You can use Amazon 53 inventory [ to get a list of all objects in your bucket. For others to access your abjects, you'll need to explicitly grant them
permissions. Learn more [4

Block Public Access settings for c Actions ¥ ‘ | Create folder M Upload

this account
Q Find objects by prefix 1 [o]
‘w Storage Lens
Dashboards Name a Type @ Last modified v Size v Storage class v
AWS Organizations settings
¥ g @ public_data_survey.csv osv December 15, 2022, 08:01:17 (UTC+00:00) 0B Standard
[ survey_results_public.csv esv December 14, 2022, 13:24:50 (UTC+00:00) 762MB  Standard

Feature spotlight °

» AWS Marketplace for S3

c. Goto http //34.197.120.45:8080/home and CI|ck on Admin Drop Down-> Connectlons

d(ejejcjcEBIO@|c||? Q@[ [F|e|E| |slejclajaglcs (R (o2 |00 x @]+ @ o X
€« C A Notsecure | 34.197.120.45:8080/home 2% ST UuM»xO0@
@ Hands-OnPythont.. @ Anaconda | Individu. Python Airflow Conda-Issues Logging Certifications Spark ETL-upsert Momingstar MyUse @B Java-Knowledge Java-Knowledge imported »
~Airﬁow DAGs  Security  Browse  Admin Docs 08:31 UTC AA
Variables
@ DAG Import Errors (1) Gontguratioms >
Connections
DAGs Plugins
Providers
T W Active @  Paused @) Poals ¥ DAGS by tag Search DAGS
XComs
DAG Owner Runs Schedule Last Run Next Run Recent Tasks Actions Links
airflow_emr —~ -
- i 20221212, 14:53:00 )
o ww O @ e © G aL:
@ rhowemr 2 sicion ® = 20221214, 18:48:52 ©)] O] » B
tutorial siriow 1 doy, 00000 2015-06-10, 00:00:00 2015-06-11, 00:00:00 @ » g

< » ‘Showing 1-3 of 3 DAGs

S, 253024768 o8fe7
34197.120 458080/ connection/list *°0" 7 !

'7"7C3\;Edy H Qusearch @ D g _T 6‘ @ g ? ‘? g ?F ’_0 1!"’ “!‘ ‘:" 2 ‘.'f =) - 15-12-02533


https://s3.console.aws.amazon.com/s3/object/emrbuckettestsumit?region=us-east-1&prefix=x21154589_input/survey_results_public.csv
https://insights.stackoverflow.com/survey?_ga=2.91719770.170077947.1671050547-2078385242.1671050547
https://insights.stackoverflow.com/survey?_ga=2.91719770.170077947.1671050547-2078385242.1671050547
http://34.197.120.45:8080/home

9@ |@|c o B0 |c@|P2I0|Q[@[F|e|C| [clejc|d|c|c|s (R (|0][2 |00 x @]+ v - 9 X
« C A Notsecure | 34.197.120.458080/connection/list/ 2 % ST uwm»O@ :
8 Hands-OnPythonf.. @) Anaconda | Ingividu. Python Airflow Conda-lssues Logging Certifications Spark ETL-upsert Momingstar MyUse @B Java-Knowledge Java-Knowledge Imported »
~Airﬂuw DAGs  Security Browse Admin Docs. 08:32UTC AL
List Connection
Search~
u Actions= | € Record Count: 3
(m] Conn id Conn Type Description Host Port Is Encrypted Is Extra Encrypted
0O ®a aws_default aws False False
O ®a emr_default emr False False
Za redshift_default redshift config to access reshift x21154589-sample-cluster.cuexqajwmseq. us-east-1.redshift.amazonaws.com 5438 False False
Version: v2.2.4
Git Version: .release:2.2.4+ee90 39224768 087871
Ay Watchlist m ¢ - . y i N, ENG 08:32
Min 1505 | Qe kD = ¢ e @ & o W 2 om - A TN o, @

d.

Setup connection string for AWS login , EMR spin up and close(for cost saving) and redshift

connection to move proccesed data from S3 bucket emrbuckettestsumit/ 21154589 _output/

9@ |@|c o B0 (@2 Q[ |F|e|E| |[cle|a|ld|a|c|s|R |02 Q|0 x @[+ v - 0 X
« C A Notsecure | 34.197.120.458080/connection/edit/4 Be v« Couwr»O@:
8 Honds-On Python .. @) Anaconda | Individu. Python Rirflow Conda-Issues Logging Certifications Spark ETL-upsert Momingstar | gos; -+ Reset IKknowledge imported »
xmrﬂow DAGs Security Browse Admin Docs 08:35 UTC AR
Amazon Web Senvices v
Connection Type *
1 Type missing? bake sure you've Installed Ihe comesponding Alffiow Provider Package
Description
p
Hast
‘Schema
Login
Password
Port
['aws_access_key_id". "AKIAXLJZTDDBNRIGCZXM, "aws_secrel_access_key". "DiSZbgToCYRA/ku3UbsWicOSCYRVIWUKIISXT, “region_name” “us-easi-1"}
Extra
y
€
V224
Sion .release:2.2. 7! 1 -
e INFY m ¢ - . N, ENG 08:35
B s pearisn | Qe kD = € o A TN o @

10



https://s3.console.aws.amazon.com/s3/buckets/emrbuckettestsumit

v|dlejciscEBO@|c|@|? Q@@ [F|e|[CE| |cle|d|d|d|sc |6 |R]|e 00 x @ + v - 0 X
<« C A Notsecure | 34.197.120.45:8080/connection/edit/3 a @ % & v uw»0 . H

@ Honds-OnPythont.. @) Anaconda | Individu, Python (| Aiflow | Conda-lssues ogging | Certfications Spark ETL-upsert Momingster || MyUse 8 Java-Knowledge Jave-Knowledge mported

xmrﬂow DAGs  Security Browse - Admin Docs - o
Edit Connection
Connection I * emr_defaul

Amazon Elastic MapReduce
Connection Type *

nnection Type missing? Make sure you've installed the comespanging Airflow Provide

Description

Host

Schema

Login

Password

Port

ec2", “Ec2Subnetid". “subnet-O
" [PMame" "Spark’)

Extra

lected". fatse], "Appl

EDen -

Il:‘:\:sﬂeinsh | Qs O g -? ¢ g g @ ﬁ _ ﬁ_ 4 G ke A O L EI’\thﬁ = ) @ 15427';3:@

v|@|lejc s EBIO0Q|c|9|Q Q|0 ||} |¢ |G e |e |g|ag|a|c |6 |8 @ Q0 x @ | + v - o8 X
€« C A Notsecure | 34.197.120.45:8080/connection/edit/S Qv ST UM »xO0@:
@ Hands-OnPythonf.. @@ Anaconda | Individu. Python Airflow Conda-Issues ogging Certifications Spark ETL-upsert Momingstar MyUse @B Java-Knowledge Java-Knowledge mported

kmrﬂcw DAGs Security Browse Admin Docs 08:35 UTC AR

Edit Connection

Connection Id * reqshin_default

Amazon Redshift
Connection Type *
on Type missing? Make sure you've nstalled the cortesponding Airflaw Provider Package

Description

Host

Schema

Login X21154569_sample_clusier_db_user
Password

Port 5439
Extra

™ ENG 0835
L} AN TN o @

R B cwecn g QO g‘ ‘? G e g @ ‘.‘ g % ’9 T

g

3. Now we are set to run dag

4. Running the DAG:
a. Broef description of what the DAG will do:
i. Firstit will pull data from S3 bucket emrbuckettestsumit/ 21154589 _input/

survey_results_public.csv

ii. Then it will spin up EMR cluster

iii. It will run the PySpark code for transformation on input dataset

iv. Then it will do checks if the first two steps are successful or not

v. It will store the processed data in the emrbuckettestsumit/ 21154589 output/
folder in parquet format

11


https://s3.console.aws.amazon.com/s3/buckets/emrbuckettestsumit
https://s3.console.aws.amazon.com/s3/object/emrbuckettestsumit?region=us-east-1&prefix=x21154589_input/survey_results_public.csv
https://s3.console.aws.amazon.com/s3/buckets/emrbuckettestsumit

vi. Finally it will spin down the EMR

| @ Amazon EMR has launched a new console experience. Learn more [4 or swilch to the new console [ X |

Amazon EMR .
4 @ EMR Serverless is now GA x
With EMR Serverless, get the benefits of Amazon EMR such as open source compatibility, lalest versions and performance optimized runtime for popular frameworks along with easy provisioning
. y . ”

quick job startup, automatic capacity management, and simple cost controls. MR

EMR Studio

EMR Serverless [4 ve:

El EC2 View detalls Clone

| Clusters
Filter: [ Al clusters v 20 clusters (all loaded) C*
Notebooks
N Name D Status Creation time (UTC+0) Elapsed time Normalized
Git repositories =
instance hours
Security configurations Ten
[ I x21154589-cluster-airflow JF2XZCTKFISJIOR N 2022-12-14 18:48 (UTC+0) 8 minutes 8
Block public access h
VPG subnets Summary Steps Bootstrap actions
Master public ec2-54-226-50-98 compute Name Status Start time (UTC+0) o Elapsed time Name
Events DNS: 1 amazonaws

2-12-14 18:55 (UTG+0) 48 secands

Termination a2
E E protection: Off

No bootstrap actions available
Virtual clusters

Help

What's new

View cluster detalls  View menitoring details

vii. The final step is the parquet file will be moved to Redshift for data analysis
b. Before running the DAG we need to move the source data into s3 bucket
emrbuckettestsumit\x21154589 input:

@ iclcE®BIO0Q@|c @200 |Q|F |¢|C G|e |a|dg|a|c |6|R|e QIO | x x + v - 0 X
€« C @ s3.console.aws.amazon.com/s3 sumit?region=us-east-18prafix * S v uwa»x0@
Jova-Knowledge mported B

Conda-Issues ogging

Pythonf.. @) Anaconda

Global ¥

Amazon S3 X Amazon 53 » Buckets » emrbuckettestsumit » x21154589_input/

c Copy S3 URI
. %x21154589_input/
Buckets L]
Access Points
Object Lambda Access Points Dhjece Ry
Multi-Region Access Points
Batch Operations
Objects (2)
Access analyzer for S3
Objects are the fundamental entities stored in Amazan $3. You can use Amazon $3 inventory [ to get a list of all objects in your bucket. For others to access your objects, youll need to explicitly grant them
permissions. Learn more [7
Block Public Access settings for Actions ¥ Create folder ‘
this account
Q Find objects by prefix 1 @
¥ Storage Lens
Dashboards Name a Type @ Last modified v Size v Storage class v
AWS Organizations settings
[ public_data_survey.csv v December 15, 2022, 08:01:17 (UTC+00:00) 0B Standard
[ survey_results_publiccsv v December 14, 2022, 13:24:50 (UTC+00:00) 76.2 MB Standard

Feature spotlight °

» AWS Marketplace for 53

v Unified Settings [4

Q Search Log‘?@gg

LAY @D AT ras 0

Cloudy

c. Gotolink: http://34.197.120.45:8080/home and run the DAG as highlighted in yellow
below:
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http://34.197.120.45:8080/home

XAirﬁow DAGs Security Browse Admin Docs

@ DAG Import Errors (1)
DAGs

m active @ Paused @)

DAG QOwner Runs

O airflow_emr — @

emr

airflow_emr_2
© -

= O]

tutorial airflow

) [-, :

Version: v2.2.4

Schedule

O
@ @once.

1 day, 0:00:00

Last Run

2022-12-12, 14:53:00

2022-12-14, 18:48:52

2015-06-10, 00:00:00

d. This would run the dag — airflow_emr_2
e. We can check the live status of DAGs by click on airflow_emr_2 and click on Graph view

¢ | |9 |G |G

€ > C A Notsecure | 34.197.120.45:8080/home

@ Hands-OnPythonf.. @ Anaconda | Individu. Python Airflow Conda-Issues

~A>rﬂow DAGs  Security  Browse  Admin-  Docs

@ DAG import Errors (1)

DAGs
rcive @ Pau
DAG Owner Runs Schedule
o alllv'low emr — O O —

alrflow_emr_2
— O @ o=

wors - ® fpp—

34.197.120.45:8080/tree?dag_id =airflow_eme_2 S32476870e0513c 20081871

=7, o uOD@LGCGed

Graph view

BlO@|c[®|2[0®[®|X|e|G| [c]e|ul|d]|als

Next Run

2015-06-11, 00:00:00

Recent Tasks

00

ix @] + v - 0 x

aerx CTUMM»O@

MyUse @B Java-Knowledge Java-Knowledge Imported »

|6 | |&|
Logging Centifications Spark ETL-upsert Morningstar
LastRun Next Run Recent Tasks
1212, 14:53.00
2022-12-14, 18.48.52
0 2015.06-11, 00,0000

13

(G (©)

08:41UTC AA

1©; KO,

Showing 13 of 3 DAGS

;, NG 0841
vy Ay RO o @

08:24 UTC AA

Actions Links

» D

» 0

» 0
Showing 1-3 of 3 DAGs



¢@dlecls EBO|@c|@d|@@|@[f|e|[G| [clela|ldla(c|s(R|e]2 (0|0 x @]+ v - a9 X
« C A Notsecure | 34.197.120.458080/graph?dag_id=airflow_emr_2 a@w v o uwa»O@:
8 Hands-OnPythonf.. @ Anaconda | Individu, Python Airflow Conda-Issues Logging Certifications. Spark ETL-upsert Mormingstar MyUse @B Java-Knowledge Java-Knowledge Imported »
l~.mrﬂaw DAGS Security Browse Admin Docs 08:42 UTC A
. IEIZ) schedule: @once  Next Run: None
[ o] airflow_emr_2
. @osercr g oumon D skires o LwomTmes T am A Demi <o Cose > o
B 200212-14T18:48532 Runs 25 ~ | RUR | manual_2022-12-14T18 4852 395013+0000 ~ Layout | Lef>Right upaate | Find Task
Emrsupsensor vo_o_sey] (oarean_foiea) (sippes]| [3ewadea) no._stins

Auto-refresh | C

-] CB\Bidy H Qsearch | g 0 g ; G‘ ! g “:" 2 E.':.G =9 @ 15—12}]2;)2“:@
We can check the staus and logs by clicking on the steps in rectangle shape and clicking on logs
oeje(cicE®I0Q@|c|®|2Q[Q[Q|F|e|C| |cle|a|a|d|c (6|02 |0[0 x @+ vo= B
« C A Notsecure | 34.197.120.45:8080/graph?dag id=airflow_emr 2 a 2w v oW RO . i
8 Hands-OnPython .. @ Anaconda | Ingividu. Python Airflow Conda-lssues. Logging Certifications Spark ETL-upsert Momingstar MyUse @B Java-Knowledge Java-Knowledge Imported »
xmrﬂaw DAGs  Security Browse Admin Docs 0:44 UTC AA

walch_step
2022-12-14, 18:48:52 UTC

Download Log (by attempts):

1

Task Actions

Ignore All Deps | Ignore Task State | Ignore Task Deps
Past | Fuiwe Upsiresm | Downshieam | Recwsive = Faied
Past | Fuwre = Upsiream  Downstream

Past | Fumre  Upsream | Downsteam

34.197.120.45:8080/l0g?dag_id = airflow_emr_28ctask_id=watch_stepliexecution_date=2022-12-14T18%3A48%3A52.395013%2B00%3A00

~ FC B ok w0 g ; ¢ @ g

' Cloudy

0844

o »,
4 *-!‘ \? 4 Ay TO® @

Log View
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L -
«

EB0@|c 0?00 [Q|F|¢ |G| |c|e|d|d|a

C A Notsecure | 34.197.120.45:8080/log?dag_id=airflow_emr_28&task_id=watch_step&execution_date=2022-12-14T18%3A48%3A52.395013%2B00%3A00
@ Hands-OnPythonf.. @ Anaconda | Individu. Python Airflow

Conda-lssues Logging Certifications Spark ETL-upsert Mormingstar MyUse

xmrﬂnw DAGs  Security  Browse Admi

Docs
O airflow_emr_2

®Tee  gGmpn  (caencar  § TaskDualon [ TaskTres W langingTimes = Gant A Dewmls <> Code

watch_step a1 2022-12-14, 18:48:52

nce Details <> Re

red Ten

Log by attempts

=+ Resding

sl file: fopt/airflouflogs/eirflon_ewr_2/wstch_step/2812-12-14T18:48:52,395013+20:00/1. log
[2822-12-14, 13:48:59 UTC] {taskinstance.py:1837) INFD - Dependencies all met for <Taskl
[2022-12-14, 18:48:58 UTC] {taskinstance.pys1837} INFO - Dependencies all met for <Task
[2022-12-14, 13:43:58 UTC] {taskinstance.py:1243} INFO

wwtance: alrflow_emr_2.watch_step manual_2622-13-14T18:48:52.395013400:08 [queued]>
ance: airflow_enr_2.match_step manual_2022-12-14T18:48:52, 95813490100 [queued]>

[2022-12-14, 18:48:58 UTC] {taskinstance.py:1244} INFO
[2022-12-14, 18:48:58 UTC] [taskinstance.py:1248} INFO

Starting attespt 1 of 1

[2022-12-14, 18:48:59 UTC] {taskinstonce.py:1264} TNFO -

Executing «Task(EmrStepSensar): watch_steps on 2022-12-14 18,
[2022-12-14, 18:48:58 UTC] {stondard

INFO - Started process 24842 to run task
:48:59 UTC] {standard_task_runner.py:76] INFO - Rumndng: [*+++', 'tasks’, 'run
:48:59 UTC] {stondard task_runner.py:77} INFO - Job 128: Subtask wetch step
49:00 UTC] {logging mixin.py:105} INFO
49:00 UTC] {taskinstance.py:1431} INFO -

148152, 395013400100

sk_runner,

, T***_emr 2", ‘wstch_step’, ‘manusl_2822-12-14T18:48:52.395813408:00",

“fob-4a",

[2022-12-13, 18!
[2022-12-14, 18,
ATRFLOW_CTX_DAG_OMNER-"

Aunning <TaskInstance:

_emr_2.uatch_step manusl_2022-12-14718:48:52.395013+00:00 [running]> on host eese7lsiiade
Exporting the following emw vars:

ATRFLOW_CTX_DAG_ID="""_enr_2

ATRFLOW_CTX_TASK_ID-watch_step

ATRFLOW_CTX_EXECUTION_DATE=2022-12-14T18: 48: 52. 195013400:00
ATRFLOW_CTX_DAG_RUN_ID-manual_2622-12-14T18:48:52, 395013400 08

[2022-12-14, 18:43:80 UTC] {base_sws.py:184} INFO - Credentisls retrieved from extra_config

[2022-12-14, 18:49:00 UTC] {base_sws.py:90} INFO - Retrieving region_name from Connection.extrs_config] 'region_name’ ]
[2022-12-14, 18:43:80 UTC] {emr.py:304} INFO - Poking step s-1DEFIVAVOLKKS on cluster j-2XZCTKFISIIOR

[2022-12-14, 18:49:80 UTC] {emr.py:74) TNFO - Job flaw currently PENDING

[2822-12-14, 13:50:80 UTC] {emr.py:384) INFQ - Poking step s-IDEFIVBYOLKKR on cluster §-2XZCTKFISTION

[2022-12-14, 18:50:80 UTC] [emr.py:74} INFO - Job flaw currently PENDING

2 oo W D@L C @@

The status of Dags is colour coded in different ways as follows
© airflow_emr_2

. e {3 Colndar @ ToskOwaton T TskTies sk Landing Times

B | 2022121411848 832 Runs | 25 ~ | Run

=Gant  ADews <> Code

manual_202

18852 38501300000~ | Layowt  Lem>Rgnt [ Update |

sy [T sevebede] (wsieam fed) [shoped

6 R |02 |0[0 x @ |+

i

= o

awx Gvuw» 0@

@ Java-Knowledge Java-Knowledge

imported

08:45 UTC an

Schedule: @once

Jump To End

-subdir’, 'DAGS_FOLDER/***_emr_2.py’,

o ENG

S Scheduls:@once  Next Run: None

Auto-ratresn

7 Data Analysis in Redshift:

1

Connect to the Database that is create using Airflow connection string
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Toggle Wrap

0845
15-12-2022
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BOQ|c|Q[2 00X |¢|G G|le|d|d|d|c|s R |e 00 |x|e x +
C @ us-east-1.console.aws.amazon.com/sq| ! ! ast-1#/client » * G T UM »x0@

Edit connection for x21154589-sample-cluster

Authentication

Federated user

Temporary credentials

® Database user name and password

AWS Secrets Manager

Database
x21154589 _sample_cluster_db

User name

x21154589_sample_cluster_db_user

Password

Show password

2 B8 Qsern } ~ ‘I':f % Q) @

08:58
15122002 @

3. Data Analysis using SQL queris

80 @|c (@)@ @) |¢ @ G |le|d|c|d|s L|e 00 X @ x

+
C @ us-east-1.consoleawsamazon.com/sglworkbench/home?region=us-east-1#/client s %« & v d

da | Individs Python Airflo Conda-Issues oggine

senices | Q S B £° @  svigeav  x21ses
6 x21154589-sample-cluster
> dev
Database
> & sample_data_dev i Explain Isolated session @@ x21154589-sample-cl... x21154589_sample_cl... =
x21154589_sample_cluster_db stack_over_flow
W public
~ @ Tables
B aws_r
[ books
[ stack_over_flow_survey
(] test_table
> i Views
B stack_over_flow_survey
Result 1
Field Type O responseid mainbranch employment
responseid character
varying(256)
mainbranch character
varying(256)
employment character
. varying(256)

4 country character
Q varying(256)
| Elapsed time: 4995 ms 0|
Feedback  Looking fo s 4 w Unified Settin

2022, Amazon Web Services, Inc. or its affi Privacy ~ Terms  Cookie preferences

-3C

2 v LOPLCeADIFA L

ENG o 08:57
| A TN o @

8 Total Cost of ownership for the Setup infrastructure for
an Year with the Hardware Configuration using AWS
pricing calculator:
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12714122, 7-22 AM AWS Pricing Calculator

Suceessfully updated Amazon EMR estimate.

Contact your AWS representative:

https:/ faws.amazon.com/contact-us/
Export date: 12/14/2022 Language: English
Estimate title: My Estimate
Estimate summary
Upfront cost Maonthly cost Total 12 months cost

0.00 USD 1,735.64 USD 20,827.72 USD

Includes upfront cost

Detailed Estimate

Name Group Region Upfront cost  Monthly cost
Business support Mo group All regions 0,00 UsSD 157.79 UsD
plan applied

Description: AWS-SupportEstimate
Config summary: Supports 24,/7 phone, chat, and email access to Cloud Support
Engineers for unlimited contacts, with and a response time of less than 1 hour.

Amazon EC2 Mo group US East (M. 0.00 USD T7.45 USD
applied Virginia)

Description: Webserver-Airflow
Config summary: Operating system (Linux), Quantity (1), Pricing strategy (On-Demand
Instances), EBS Storage amount (8 GB)

Amazon EMR Mo group US East (M. 0.00 USD 4410 USD
applied Virginia)

Description: EMR- startstoped by Airflow

Config summary: Number of master EMR nodes (1), EC2 instance (m5.xlarge), Utilization
{100 s6Utilized/Month) Number of core EMR nodes (2), EC2 instance (m5.xlarge),
Utilization (2 Hours/Day) Number of task EMR nodes (1), EC2 instance (m5.xlarge),
Utilization (2 Hours/Day) Number of wCPUs per job run (2), Amount of memory per job run
(GB) (8), Job runtime (120 minutes), Total ephemeral storage per job run (GB) (8)

Amazon Redshift No group US East (M. 0.00 USD 186.00 USD
applied Virginia)

Description: Reshift DW

Config summary: Nodes (1), Instance type (dec2 large), Utilization (On-Demand only) (100
YeUtilized/Manth), Pricing strategy (OnDemand), Additional backup storage (145 GB), Data
Transfer In To (& GB)

nitpsiicalcutaton aws s estimats
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B AWS Pricing Calculator.pdf - Adobe Acrobat Reader (64-bit)
File Edit View Sign Window Help

Home  Tools AWS Pricing Calcul... x

B ® G B Q ® ©

~

2 R OO w5 B 24D TQ

https://calculator.aws/#/estimate 12
12/14/22,7:22 AM AWS Pricing Calculator

Amazon Simple No group US East (N. 0.00USD  1,270.30 USD

Storage Service applied Virginia)

(3)

Description: S3 with total 128GB of scan
Config summary: S3 Standard storage (16 GB per month) DT Inbound: All other regions
(64 TB per month), DT Outbound: All other regions (62 TB per month)

AWS CloudTrail No group US East (N. 0.00 USD 0.00 USD
applied Virginia)

Description: cloutraillog

Config summary: Management events units (millions), Write management trails (1), Read
management trails (1), Data events units (millions), S3 trails (1), Lambda trails (1), Insight
events units (millions), Trails with Insight events (1), Write management events (8 per
month)

Acknowledgement

AWS Pricing Calculator provides only an estimate of your AWS fees and doesn't include any taxes that might
apply. Your actual fees depend on a variety of factors, including your actual usage of AWS services. Learn
more [4.

9 Conclusion

Using the above said tools , software and AWS services it is established that we can create an Open source ETL
Framework for Big Data using AWS services and orchestrating it using Terraform with cost -effective Cloud
Solution Architecture
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