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ABSTRACT

As the amount of data, data sources, and data types at organizations grow, the importance of
making use of that data in analytics, data science and machine learning initiatives to derive
business insights grows as well. The need to prioritize these initiatives puts increasing
pressure on the data engineering teams because processing the raw, messy data into clean,
fresh, reliable data is a critical step before these initiatives can be pursued. ETL, which stands
for extract, transform, and load, is the process data engineers use to extract data from
different sources, transform the data into a usable and trusted resource, and load that data into
the systems end-users can access and use downstream to solve business problems.

ETL Process

Source Systems o
Destination

,,,,,,,, ot

Transform

How Does ETL Work?

Extract

The first step of this process is extracting data from the target sources that are usually
heterogeneous such as business systems, APIs, sensor data, marketing tools, and transaction
databases, and others. As you can see, some of these data types are likely to be the structured
outputs of widely used systems, while others are semi-structured JSON server logs.
Transform

The second step consists of transforming the raw data that has been extracted from the sources
into a format that can be used by different applications. In this stage, data gets cleansed, mapped
and transformed, often to a specific schema, so it meets operational needs. This process entails
several types of transformation that ensure the quality and integrity of data Data is not usually
loaded directly into the target data source, but instead it is common to have it uploaded into a
staging database. This step ensures a quick roll back in case something does not go as planned.
During this stage, you have the possibility to generate audit reports for regulatory compliance
or diagnose and repair any data issues.

Load

Finally, the load function is the process of writing converted data from a staging area to a target
database, which may or may not have previously existed. Depending on the requirements of
the application, this process may be either quite simple or intricate. Each of these steps can be
done with ETL tools or custom code.

What is an ETL pipeline?

An ETL pipeline (or data pipeline) is the mechanism by which ETL processes occur. Data
pipelines are a set of tools and activities for moving data from one system with its method of
data storage and processing to another system in which it can be stored and managed
differently. Moreover, pipelines allow for automatically getting information from many
disparate sources, then transforming and consolidating it in one high-performing data storage.
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CHAPTER 1 : INTRODUCTION

Celebal Technologies is a premier software services company in the field of Data Science, Big
Data, and Enterprise Cloud. It helps achieve a competitive advantage with intelligent data
solutions, built using cutting-edge technology. The solutions provided are powered by
Robotics, Artificial Intelligence, and Machine Learning algorithms which offer improved
business efficiency in this interconnected world. Core offerings are around Cloud Innovation,
Supply Chain Analytics, Chat Bots, Power Platforms, and Data Analytics. Solutions provided
can help accelerate decision making and take giants leaps in the digital transformation journeys.

The mission is to make data simple and easy to understand for all organizations. Celebal is
committed to providing solutions powered by modern cloud and artificial intelligence that
integrate with traditional enterprise software. The tailor-made solutions help enterprises
maximize productivity, improve speed and accuracy.

Help modernize legacy and on-premises applications by leveraging modern cloud paradigms
such as Micro services, Advanced Analytics, APl Management, and other Cloud-native
services.

11




</

o’

C C C (

C C C C(

1.1 PIDILITE PROJECT:

A brief introduction:
Pidilite project has many aspects. The client data comes from REST API’s and applications

like Samsung Knox. The goal of the project is to Extract the given data and perform some
transformations and make the presentable enough for business intelligence.

1.1.1 Methodology Adopted:

1. Usage of Azure Data Factory to Fetch the data from on Azure SQL Server Database.
2. Fetching Data from Azure data factory to Databricks.
3. Performing the necessary transformations on the data

4. Uploading the data back to the Azure data factory blob storage for the usage of the power
BI team.

1.2 TRANSORG SVPOC PROJECT:

A brief introduction:
This project deals with performing the meaningful operations on the transaction data given by
the client to Celebal technologies.
1.1.1 Methodology Adopted:
. Fetching the data from SQL server using the SQL credentials

1
2. Performing necessary operations,
3. Passing the data to other teams for business intelligence operations.
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CHAPTER?2 : JOURNEY IN CELEBAL

Celebal Technologies not only aims to achieve the highest efficiency in the different
sections on which it’s working but also the growth of employees as an individual.

All the newly hired interns are to undergo a training process that involves them
solving various sheets and questions related to their field. In the case of me the sheets
were related to the big data field.

Workflow Of the interns:

L and D program

(Post Completion)

Project Assignment

(FLOW CHART 1)

Journey in the Celebal technologies can be summarized below:

2.1 *« WEEK 1 (17" Jan — 22" January)

Week 1 had the orientation program which focused on the introduction of the interns
to the company policies and officials.

Introduction and sessions on the usage of Zoho took place. Zoho is an employee
portal which records the attendance and work progress of the employee every day

if they are working from remote or if even in the company.

After everything was setup, I was given our reporting managers/industry experts
based on the domain that was assigned to me.

2.2 « WEEK 2 (24" Jan — 29" January)

Week 2 was all about completing the SQL task sheet that was given to me. It
included two sections one of which was the reading material for the concepts and
other was the practice questions related to it that were either from the company’s
portal or hacker rank.

13
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Every day the reporting manager/industry expert would take a note of what I via
email and initiated helping me out in terms of any queries.
The sheet was called SQL 100

862 . fe

B < 1 o

Duration

Sub Topics Study Links

23 Advanced oins o s sanec

7th Day

SOL Practice Questions

CT QLI  wewel I Questioas Sheet?

Fig 1 SQL task sheet

2.3 * WEEK 3 (31st Jan — 5" Feb)

Week 3 basically revolved around me completing the advance SQL sheet which
mnvolved many good topics like sub queries, stored procedures, CTE, dynamic SQL
correlated sub queries etc.

And I was assigned a Bata bricks boot camp course related to Data bricks
simultaneously to pursue to build up my data bricks skiils.

2.4 + WEEK 4 (7th Feb — 12" Feb)

Week 4 mainly consisted ADF 100 sheet. 1 setup my Microsoft azure account and was
given a brief intro about them via my reporting manager. Further | was given more sheets
like ADF100, ADF101

Nffarence between Normal contaner and Datalake cointainer
Herert types of Performance and access Ters

Az Active Drectory (AD, AAD] Tutoria! | (dentity and Access Managemen Service
ntaduction To Anre Data Factory

fop Level Cangepts in Anure Data Factory

Depioy Anure Data factory

Hgetines and Activities in Axvre Data Factory

inked Services sod Datases in Azure Dala Factory

sthadug ?rw,f in Awre Data Factory

Tumbling Window Trgger

Fig 2 ADF task sheet

2.5 + WEEK 5 (14th Feb — 19" Feb)

In this week I did the tasks related to the ADF 100 Sheet using Microsoft Azure.

14
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icrosoft Azrure

* @ vou have 6T enabied in sour data factory Bublishing in'Data Fattory’ mede is disabled Please switch back to GIT mode to make Forther changes. Read abeut Qur Besf Drattices
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p  Factory Resources % o« OB Untitactivay b
e S ] 4 Activities ¥ « o vahdeie D Debuy & Audtrigger
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! D zoreach > Move & transform
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> Azure Data Explorer L] unth
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S > Azure Functinn ,l ‘etvives P i
e > gatch Service {
T2 set varatie g 0D &
2 Databricks I S S (
3 s !
> Data Lake Analytics
UT Switchactivt ==
- 2 ‘Wenisi General  Settings  Actaitesid)  Usar properties
O tasknsts
> HDmsight
T2 unni sctity Hiate’s A P

2 iteration & conditionals ok
O vatidsuon
ey ¥ Machine Learning ;
U wa actvity Deseription

» Power Query

® Datasst 1"
b Data flows o
b Power Query a

Fig 3 Azure data factory

S

2.6 - WEEK 6 (21th Feb — 26" Feb)
Week 6 included me doing the ADF 101 sheet list.

AN .10 54 i § odiins® Romecerdbidan]

l 1 tmgmm: Runtime tipsi// puitube.c 1 =PLMWaltegtEalTTbbRVOVICO0alIFDRindex=12
2|Azure Integration Runtime httos//wvewyoutube com/wat f.?"v mg}gsdrdﬁ p-.&&:?'* “a‘(g tE3(THobB2VOV3Cootal IFORindev=13
3{Self Hosted Integration Runtime https:, eqtEaiTiffbbBVOVOCDotal 1FORinden=14
4{Setting up Seif hosted integration Runtimd httas:)/ viats { {0 {EaTifo0BVOVICOotal IFOS index= 1‘
5iShared Seff hosted Integration Runtime m;wwwvoumbe com/wz*‘c‘x’v-%w N&g&‘ ist=PLMWS. Zt%at TiffobBVOVICOotalIFO&indes=16
6{Parameterize Linked Service https: fwanwyoutube.com/watch v=M22Mi0rcBesiist=PLMWaZteqtEal TifabBIVOVSC Ootal1FQ &".:ie» 1“
7{Transformation Activity hitps. CfotauFO&mdex
8iStored Procedure =4Npud @r. 0%5t=PL t -
9|Different Author Modes __és fz‘www woutube com/watchv=4E98C4PdID &lts!-ﬁLMWaZte Eaﬁ;f'fbbszvﬁwcomaum&mdexJQ
10{Setup Azure DevOps Git Repositary nttosy/ funvwoutube.c { 8
11{Use Azure key Vault to store the secret |ty fwwnwyoutube com/watch =y @gﬂm&s NN&Z“&«

Fig 4 ADF 101 sheet list

2.7 = WEEK 7 (28th Feb — 5th March)

Week 7 included the completion of the ADF 101 tasks and related queries given by us

to our reporting managers.

15
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Task

Configure Self-hosted integration runtime to Extract the data from your local server and foad it into azure DB

Configure FTP/ SFTP server and create a ADF pipeline for data extraction

Create Incremental load pipeline and automate this on daily basis

Automate a pigline to trigger every last Saturday of the month

UL P f s [

Configure ADF Failure Emails/ Notification over teams channel On the pipline which contain all the details

Perform upsert load from sourceDB to DestinationDB and automate this on daily dasis

1 Wesk

Use Wildcard path to copy ali the files from datalake folder and load it into Azure database

1 Week

implement Error handiing/ Fault tolerance while copying data

Wi f~sich

Enable Loging mechanism in azure datafactory

10|Eplore all the possible security implementations while copying the data

1{Explore Isolation levels available in copy activity

1 Week

12{Explore different types of Partiticn option available in Copy Activity and perform some Practical usecase

Fig S ADF 101 task lists

2.8 « WEEK 8 (7" March - 12* March)

Ders

Data bricks apache spark course on data bricks partners’ academy.

PREVIOUS Dawaframes

STION (ESTXMATED TIME TO

o £ 53 MINUTES]

Deme and Lab ]

Demo &
*i Lab

no and Lab (]

Fig 6 Databricks learning platform

2.9 « WEEK 9 (14" March — 12" March)

Data Bricks apache spark course on data bricks partners academy.

16
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DataBricks Course Apache Spark Programming Practice  #:

A e vy oue By @ G- ® - &8 e .
Cart
Bares Bl w - X
L from pyspark.sgl.functions import year month,dayofweek,dayofyear
2 md df=
nd_df.withColumn("year" year{"tinestamp") ! .withColumn{"month" ,month{"timastamp” )} withColumn( “weekday” dayofwesk{"timestamp™)) . withColumn(*dayofyear” da

yofyear(“timestamp™;)

4 displayimd_df}

event_timestamp timestamp

year month weekday dayofyesr

Fig 7 Databricks

2.10 + WEEK 10 (21th March — 26" March)

Data Bricks Capstone project on the partner’s academy.

Exercise 02 - Batch Ingestion  ¢ines

£ vy Closta & F- - @ = =Z 2 o

S A s

a "sales_rep_add a8y,

18 os_rep_city” )

i “sales_rep state’ 41, 2

i2 “sales_rep zip": 3, 83,

13 “shipping_address_attention™: {248, i3},

14 “shipping_address_address": 43),

15 “shipping address_city": (118,

H “shipping_address_state": (13s, I},

17 “shipping_ address zip”: (348, 5),

18 product id": {3

1% "product _quantity":

2 "product_sald_price!

Implement Exercise #2.A

implament vour solutian in tne icliowing celi:

L from pyspark.sgl.functions import »

& dfi=spark.read.text(batch 2017 _path)

3 dfi.write.mode("overwrite").saveAsTable{"16170ata")
4 display(dfly

Fig 8 Databricks

2.11  + WEEK 11 (28th March — 2" April)

Revision of the skills acquired so far by completing tasks given by reporting manager.

17
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CHAPTER 3 :

PROJECTS INVOLVED

3.1 PIDILITE:

It is a project which involves fetching the data from rest API or the Samsung
Knox application or the azure SQL database of the client. The workflow was
divided into many teams concerning the ETL and analysis of data. My work
has been listed below.

Architecture of the project PIDILITE

Technical Architecture

Data Sources

Self-Hosted IR

Ingestion Landing Staging & Modelling Business Intclligence

GitHub

:
| Azure SQLDB |
i
fad
1S
IsoN B
| Geo Json Files
Y
J S e 7 Automate
i
. 2 3 Javascript's ,L
Google APls e e e e e i Customn Visual
1 B 4 | | Googie Maps Custom Visus! will | :
mg ; || check the Existing Data, Pl the |
s o B new dota from GMaps API & then | -
Azure Kay Vaull Auvtomate  AzureDevOps  Azure Security Center | visualize t over Maps |
T i )
Az evops - htips://azure microsoft comen-in/prcing/cetails/cevops/azure-deveps-services/ (First 5 users free, then 36 per user per month) |
Pe tomate - $15 per user per month i

FLOW CHART 1: PIDILITE PROJECT 2022
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3.1.1 FLOW OF THE PROJECT:

1. The data comes from the Azure SQL database

Azure SQL DB

2. Data is being fetched into the Azure data factory. And stored in the ADLS gen 2.

Data Factory

3. The data is further sent to Databricks for transformations and modelling.

Sparke

4. Datais sent to the other teams for further business analysis.

19
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3.1.2 PROCEDURE USED:

1) Creation of the azure blob storage which will be our database for accessing the

client data over cloud.

Azure services
+ ® ¢ &
Monitor Cost Logic apps
KManagemernt ...

Resources

Recent  Favorite

See all

Navigate

o Igarningaloz ¢ %

Properties Momtoning -apabelnes

e Mlob service

By — ¢> - . 4

Data factories Subscriptions Virtua! Storage Quickstart
networks accounts Center
Type Last Viewed
Subscription 3 days ago
Storage account 3 days ago
Data factory (V2) 3 days ago
Logic App {Standiard) 5 days ago

Resource group a week ago

Fig 9 Azure services

B newworking

Fig 10 Azure storage account
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i) Creation of the azure data factory for the ETL of data. Basically, we are using
ADF as a movement tool for now.

twne - Dame factaries

Create Data Factory

Basics O codfigwation Metwoiig

Eroject details

Insvance detaile

Nawe *

Region ¥

Hpview ¢ craate

§ Mext: Git confguestion

Fig 11 Azure data factory creation

e Do pactie
ﬂ' Factory Resources
4

4 Pipelines

T pipetinez

P 0 pipetmed

Activities

> Mowe & vanstorm

% Copy Bata?

b Azure Cata Explorer

> Azare Function
> Batch Service

> Databeicks

> Data Lake Anabjtics
> Genersl

> WDinsight

; Hetanon & conddiaals

7 Machwe Lessinneg

Y Power Query

Parameters  Maiabies  Settings Ratps

+ tew

Fig 12 Azure Data factory overview
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111) The formation of the linked services which connect the ADF to azure SQL
database. Linked services basically point to the databases where data is stored
when we create a dataset in the ADF.

MicrosottRawn | Dxta faclony ¥ Lasosingdty

New linked service

Data store  Comipite

Azure SCL

Al Azie Dyansse  fde AT o0 Rabl¥ ervices i a0

e é

Fig 13 Linked service creation: azure SQL database to ADF

iv) The formation of the linked services which connect the ADF to Azure blob
storage. Azure blob storage is the default cloud storage of the ADF. It gives a
default integration runtime namely Auto Resolve Integration Runtime.

£dit finked service
B azum Biob Srarage

ame

Fig 14 Linked service creation: azure blob storage to ADF

S
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V) Getting the data into blob storage via copy activity. Copy activity is a strong
activity in ADF. It lets us move a huge chunk of data efficiently and super-fast.

ity ¥ Lwarringdiil

Microsoft Azure

§ ® By Cata b & Vaidate all

{ f Factory Resources ¢ u  UD meeine

¥ 4 : ' + Activities ¢«
’r * Pipelines :

‘ @ D pigetine v Move & vamforn

a D pipoin: ¢ B covax

@ Dt

> Asure Cata Evplorer

2 Azute Fumctian

* Dotasets

> Batch Sevice
* Data flows

» Omabricks
7 Power Query ¢

i 3 Data Lake Anakytics

¥ Gericral

> HOinsight

> tesation & conditionats
> Machine Learning

3 Power Cuery

5 RNk

dshdate ¥ yaldate copy wetine D Debag 85,
Gerees Soutce Sk Settings
Scurce dataset B pman?

Fie path type ®5

Start rme (UTC}

Fiitet by tast modtied

Recursively [}

Delete fiies after
complotion

Bax eomvennyent

Enct e (UTT)

Fig 15 Copy activity demonstration source

Micrasoft Arre L

Y i aticdate &1
f Factory Resources v o« OB poeine
& rre i Activities ¢
4 Pielines " 3
‘ I pigpeces ¢ Move & tansform
= B s

g Cata s

> Aroro Dara Explorer

¥ Aruce Pundction

Datasets o
7 Bateh Service
Data lows 3
> aabwicks
Pover Query s
> Data Lok Analytics
> General
7 HOinsight

» Heration & conditionaty
3 Wachowe Learing

7 Power Query

Guoeral Sowim Siok
Dok danaset B e
Copy behavioe Hote

Max connarent
connecunns

Hlack size (838

Metanbats

Tigger 11 °

By ooy it .
g 00 » :
Cpen T New -

Fig 16 Copy activity sink operation
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vi) Performing the necessary modelling and transformation in data bricks.

Create Fact and Dim Tables

Fig 18 Databricks

24
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T displayinew_df
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vil)  Saving the data and storing it back to the blob storage for further analysis by
business intelligent teams.

= leaming
* uplosd Chavge access tevel () Rebrean

3 Ovesvew Authentication method: 4 eos be
Locatian: fca g

Settings

Hasne Modified Aceess iz Archave status Biob type Size Lease stats

Fig 19 azure storage container
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3.2 PROJECT TRANSORG SVPOC:

3.2.1 Workflow:

SQL Server

3.2.2 Methodology:

1. Running Queries over the given dataset. And creating another unique table which will

e e

SSMS (Modelling and transformation of data)

Azure Blob storage

FLOW CHART 3

contain a detailed summary and transformed data of the client.

Fig 20 SSMS
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2. Moving data to azure Blob storage:

2.1 Creating a runtime integration service in the machine where the data is hosted.
Commonly called on premise machine. Runtime integration basically helps move out
your data to the cloud from a private or public workspace.

B

Home Settings Diagnostics Update Help

Q Self-hosted node is connected to the cloud service

Data Factory: Learningdf31
Integration Runtime: PavilionSelfhosted
Node: CEPHEID

i Stop Service

Data Source Credential

Credential store: On-premises
Credential status: In sync
Last backup time: N/A

| Generate Backup | Import Backup |

@ Connected to the cloud service (Data Factory V2)
Fig 21 On premises Self Hosted linked service

2.2 Creating a linked service in azure so that we can access the integration runtime on pc.

Edit linked service
W S50 corvey Consa o

Name *

Descriptian

Connection sirng Arre

Server name *

Catabase name *

Authantication type

Fig 22 Self hosted linked service creation
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2.2.2 Finally using copy data to move data into azure blob storage.

i v leathiey31

=y learning

T Uplad 3 Change awessbeved () fetras
3 o Authentication mathod:

Location: ‘i e - ea ne
Pt

o ek fitter
Settmgs
Mame Modified Acess tier Archive staun RBioh type
m
1Y Propertic . . .
LIS

Fig 23 Azure storage container
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CHAPTER 4 : TECHNOLOGIES USED

4.1 » SQL Server Management Studio

SQL Server Management Studio (SSMS) is an integrated environment for managing

any SQL infrastructure, from SQL Server to Azure SQL Database. SSMS provides

tools to configure, monitor, and administer instances of SQL Server and databases.

Use SSMS to deploy, monitor, and upgrade the data-tier components used by your

applications, and build queries and scripts.

Use SSMS to query, design, and manage your databases and data warehouses,
wherever they are - on your local computer, or in the cloud.
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Fig 24 SSMS

4.2 = Data bricks

A data lake house unifies the best of data warchouses and data lakes in one simple
platform to handle all your data, analytics, and Al uses cases. It’s built on an open and
reliable data foundation that efficiently handles all data types and applies one common
security and governance approach across all of your data and cloud platforms.

* Data bricks Community Edition

The Data bricks Community Edition is the free version of our cloud-based big data
platform. Its users can access a micro-cluster as well as a cluster manager and
notebook environment. All users can share their notebooks and host them free of
charge with Databricks. We hope this will enable everyone to create new and exciting
content that will benefit the entire Apache Spark™ community.

The Databricks Community Edition also comes with a rich portfolio of award-
winning training resources that will be expanded over time, making it ideal for
developers, data scientists, data engineers and other IT professionals to learn Apache
Spark.
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Fig 25 Databricks platform

4.3 » Microsoft Azure

The Azure cloud platform is more than 200 products and cloud services designed
to help you bring new solutions to life—to solve today’s challenges and create the
future. Build, run and manage applications across multiple clouds, on-premises
and at the edge, with the tools and frameworks of your choice.

. T s e s A L S < Ty A navsenp Iap snghgice 4
Microsalt Axue ZE Semrchanatunons setuess wd does (85 & > e 38Ry CEIRAL I ROGRY Fls - O

Azure services

7 = 8
‘g o < S & < = -3
cwste & it Loe Seevce rom £ ernates
e mack griice
Recent resources
Name fype st Viewed

Navigate

Fig 26 Microsoft azure
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CHAPTERS : FUTURE WORK

Would be attaining the skills related to azure data factory and data bricks. Will
focus on obtaining projects which challenge my current knowledge and contributes
to my learning and development.

PIDILITE:

It 1s a project that requires a lot of updates from the client side and often many
things are added in the The project every month. So will have the opportunity to
enhance my skills on that.

REFERENCES

https://celebaltech.com

Download SQL Server Management Studio (SSMS) - SQL Server Management Studio
(SSMS) | Microsoft Docs

Databricks - The Data and Al Company
Databricks Community Edition FAQs
Databricks Apache Spark Programming course

What is ETL? - Databricks

https://docs.microsoft.com/en-us/azure/databricks/data/data-sources/azure/adls-
gen2/

https://docs.microsoft.com/en-us/azure/data-factory/concepts-pipelines-
activities Mtabs=data-factory
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