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ETL Tutorial for Beginners

Introduction

Tired of getting bogged down by huge datasets and intricate data merging? That'’s all
too familiar for job seekers and freshers! Our Extract, Transform, Load, or ETL tutorial
for beginners simplifies this critical data engineering process into easy-to-follow steps.

Master ETL and open doors to infinite job opportunities in data. Get ready to develop

the skills hiring managers want! Click here for the complete ETL course syllabus!

Why Students or Freshers Learn ETL

The following are reasons students or freshers learn ETL:

e High Demand: Data engineering and data warehousing are built on top of ETL
(Extract, Transform, Load), so there are always job postings.
e Key SkKkill: It's the essential process for turning raw data into something usable by

analytics, reporting, and Al/ML, a skill that’s required in almost all industries.


https://www.softlogicsys.in/etl-testing-course-syllabus/

e Foundation for Career: Becoming an expert at ETL forms a solid foundation for
moving into Data Scientist, Data Engineer, or Bl Developer roles.

e Problem-Solving: Refines critical thinking through creating effective data
pipelines and solving data quality problems.

e Competitive Edge: Separates you from coworkers who know only basic SQL or

visualization tools.

Job market ready? Download our best ETL Interview Questions & Answers!

Take your Knowledge
Test Report /

Step-by-Step ETL Tutorial for Beginners

Extract, Transform, Load (ETL) is the foundation of data engineering. This ETL tutorial
for beginners will walk you through the entire ETL process with Python, a popular and
easy-to-use language, and a simple CSV file as your source data. We will pretend to

extract data, clean and transform it, and load it into a simple database.

Step 1: Installation and Setup
Before starting, you need a few tools. We’ll use Python for the ETL logic and SQLite for

the destination database, as it requires minimal setup.

A. Python and Environment Setup

e Install Python: Download and install the latest version of Python from the official
website (python.org).
e Install Pandas: We'll use the Pandas library for efficient data manipulation

(Transformation).


https://www.softlogicsys.in/etl-interview-questions-and-answers/
https://www.softlogicsys.in/etl-tutorial-for-beginners/

e Install SQLAIchemy: This library helps connect Python to various databases,

including SQLite (Load).

Open your terminal or command prompt and execute the following command: (BASH)

pip install pandas sqlalchemy

B. Sample Data Setup

To mimic the Extract step, make a simple file called users_raw.csv with the following

data. This raw data contains common problems we will correct later (e.g., inconsistent

names, missing values, wrong format).

mple.com

UserlD FirstNam | LastNam | Email JoinDate | Status City
e e

101 John Doe john.doe | 2023-01-1 | Active New York
@exampl | 5
e.com

102 jane smith JANE@e | 2023/02/2 | Inactive London
xample.co | O
m

103 ALICE BROWN | alice.brow | 2023-03-0 | ACTIVE Paris
n@comp |5
any.net

104 Bob Williams bob@exa | N/A Active New York




105 Chloe Davis chloe@ex | 2023-04-1 | Active Tokyo

ample.co |0

m
106 N/A MILLER NICK@co | 2023-05-0 | Suspende | Sydney
rp.com 1 d

The Extract step is reading data from its source system. This might be a file (such as

our CSV), a relational database, a NoSQL database, or an API.

Here, we use the Pandas library to read the CSV file into a data structure known as a

DataFrame, a high-performance tabular data object.

Python Code for Extraction

Create a new Python file called etl_script.py.
import pandas as pd

from sqlalchemy import create_engine

# — Configuration —

RAW _DATA FILE = ‘users_raw.csv’

DB _NAME = ‘data_warehouse.db’
TABLE_NAME = ‘users_dim’

def extract():



199393

“”Reads the raw CSYV file into a Pandas DataFrame.

print(“— Starting Extraction —*)

try:

# Read the CSV file

df = pd.read_csv(RAW _DATA_FILE)

print(f"Successfully extracted {len(df)} rows from {RAW_DATA_FILE}’)

return df

except FileNotFoundError:

print(f’Error: The file {RAW_DATA_FILE}’ was not found.”)

return None

# Placeholder call for testing

# raw_df = extract()

# if raw_df is not None:

#  print(\nExtracted Data Head.”)

#  print(raw_df.head())

Key Takeaway: pd.read csv() takes the trouble of file parsing and forms the data

immediately, which is the very function of the Extract step.



The Transform step is the most important and labor-intensive part of ETL. It is used to
clean, restructure, aggregate, and validate the pulled data to make it conform to the

needs of the target system (the Data Warehouse).
Our transformations will solve the following problems in the users_raw.csv file:

1. Data Cleaning: Replace missing values (N/A) and maintain data quality.

2. Data Standardization: Properly case names and lower-case email for
consistency.

3. Data Formatting: Change the JoinDate column to standard format
YYYY-MM-DD.

4. Derivation: Concatenate FirstName and LastName into new FullName column.

Python Code for Transformation

Add the following function to your etl_script.py:
def transform(df):

“”Performs data cleaning, standardization, and derivation.””
if df is None:

return None

print(\n— Starting Transformation —)

# 1. Handle Missing Values: Drop rows where the critical UserID is missing (though

our sample doesn’t have it, it's good practice)



# We will replace missing values in ‘FirstName’ with ‘Unknown’ and ‘JoinDate’ with a
default date.

dff‘FirstName’lfillna(‘Unknown’, inplace=True)

dff'JoinDate’].replace(‘N/A’, “1900-01-01’, inplace=True) # Replace ‘N/A’ date with a
placeholder

df.dropna(subset=[‘LastName’], inplace=True) # Dropping rows where LastName is

truly missing (NaN after initial read)

# 2. Data Standardization (Case Consistency)

dff‘FirstName’] = df[‘FirstName’].str.strip().str.capitalize()

dff'LastName’] = df['LastName’].str.strip().str.capitalize()

dff'Email’] = df'Email’].str.strip().str.lower()

dff'Status’] = df['Status’].str.strip().str.capitalize() # Standardize Active/ACTIVE to

Active

# 3. Data Formatting (Date Conversion)

# Pandas ‘to_datetime’ can usually infer and convert mixed date formats.

dff'JoinDate’] = pd.to_datetime(df['JoinDate’],

errors=’coerce’).dt.strftime(*%Y-%m-%d’)

# Use ‘errors="coerce’ to turn invalid dates into NaT (Not a Time), then fill with a

default if needed

dff'JoinDate’].fillna(‘1900-01-01’, inplace=True)



# 4. Data Derivation (Creating a new column)

dff'FullName’] = df[‘FirstName’] + * * + df[‘LastName’]

# 5. Selecting Final Columns (Schema Mapping)

# Only keep the columns needed for the data warehouse

transformed_df = dff['{UserID’, ‘FullName’, ‘Email’, ‘JoinDate’, ‘Status’, ‘City’]].copy()

print(f"Transformation complete. Final row count: {len(transformed_df)}”)

return transformed_df

# Placeholder call for testing

# transformed_df = transform(raw_df)

# if transformed_df is not None:

#  print(\nTransformed Data Head.”)

#  print(transformed_df.head())

# print(\nUnique Statuses after transformation:”, transformed_df[‘Status’].unique())

Key Takeaway: The transformation step confirms that the data is consistent, clean, and

matches the target schema so that it is reliable to analyse.

The Load phase loads the end, transformed data into the target system, which is usually

a Data Warehouse or an Operational Data Store (ODS). Here, it is an SQLite database.



We will use SQLAIchemy to connect to the database and the Pandas to_sql() method to

write the DataFrame directly into a table.

Python Code for Loading

Add the final function and the main execution block to your etl_script.py:
def load(df):
“”Loads the transformed DataFrame into the SQLite database.””
if df is None:
return
print(\n— Starting Loading —*)
# 1. Create a SQLAIchemy Engine
# ‘sqlite:///’ creates a connection string for an SQLite file-based database
engine = create_engine(f’sqlite.///{DB_NAME}’)
try:
# 2. Load the DataFrame to the database table
# if_exists="replace’ means drop the table and create a new one every time

# index=False prevents Pandas from writing the DataFrame index as a column

df.to_sql(TABLE_NAME, engine, if _exists=replace’, index=False)



print(f"Successfully loaded {len(df)} rows into table {TABLE _NAME}’ in
{DB_NAME}")

except Exception as e:
print(f’An error occurred during loading: {e}”)

def run_etl():

“”Executes the complete ETL pipeline.””

raw_df = extract()

transformed_df = transform(raw_df)

load(transformed_df)

print(\n*** ETL Process Complete! ***”)
# Execute the main function
if _name__==" main__":

run_etl()

Verification (Optional but Recommended)

Once you have run the script, you can test the data was loaded in the correct manner
via simple check. Place this checking step at the bottom of your run_etl() function (just

before the last print statement):

# — Verification Step —



print(“\n— Verification (Reading from DB) —*

# Re-create the engine connection

engine = create_engine(f’sqlite.///{DB_NAME}’)

# Use a simple SQL query to read the first few rows

verification_df = pd.read_sql_query(f'SELECT * FROM {TABLE_NAME} LIMIT 5",

engine)
print(“Data Read from Database:”)
print(verification_df)

#— End of Verification Step —

e Place both the users_raw.csv and etl_script.py files in the same folder.

e Open your command prompt/terminal, go to that directory, and execute the script:

python etl_script.py

Expected Output

Your output will indicate the status of each step, verifying the number of rows and
displaying the final data loaded into the new data_warehouse.db file created in your

directory.
— Starting Extraction —

Successfully extracted 6 rows from users_raw.csv



— Starting Transformation —

Transformation complete. Final row count: 6

— Starting Loading —

Successfully loaded 6 rows into table ‘users_dim’ in ‘data_warehouse.db’

— Verification (Reading from DB) —

Data Read from Database:

UserlD FullName Email JoinDate Status  City

0o 101 John Doe john.doe@example.com 2023-01-15  Active New York

1 102 Jane Smith  jane@example.com 2023-02-20 Inactive London

N

103 Alice Brown alice.brown@company.net 2023-03-05 Active Paris

w

104 Bob Williams bob@example.com 1900-01-01  Active New York

4 105 Chloe Davis chloe@example.com 2023-04-10 Active  Tokyo

***ETL Process Complete! ***

You have now successfully constructed and run a basic, end-to-end ETL pipeline with

Python and Pandas. This hands-on practice illustrates the fundamental principles:

e Extraction: Loading and organizing raw data (CSV to DataFrame).
e Transformation: Cleaning, normalizing, and enriching data (Pandas

manipulation).



e Loading: Writing the processed data to a destination system (DataFrame to
SQLite).

This basic knowledge scales up to big projects with more capable tools such as Airflow
(scheduling), Spark (processing big data), and commercial data warehouses such as
Snowflake or Redshift.

Ready for real-world data challenges? Data engineering isn’t always a walk in the park,
you’ll have dirty data, system failures, and performance issues. Become a master of

intricate scenarios! Get our guide to the best ETL Challenges and Solutions!

Here are some real time examples where ETL (or its contemporary incarnation, ELT) is

necessary, ideal to grasp the concept as a fresher:

E-commerce Order Processing and Inventory Management
Extract (E): Data is repeatedly drawn from various sources:

e New order information from the transactional database of the website.
e Inventory quantities from a different warehouse management system.

e Customer data from a CRM system.

Transform (T): Data is normalized and associated:

e (Calculate the final sales amount (e.g., post-discounts and taxes).
e Map order system product IDs to inventory system product IDs to update stock
reserved immediately.

e Clean customer addresses and confirm payment status.

Load (L): The combined, cleaned data is loaded into a real-time reporting dashboard
(e.g., for “orders placed in the last minute”) and a centralized data repository for weekly

trend analysis.


https://www.softlogicsys.in/top-5-common-etl-challenges-and-solutions/

Social Media Sentiment Analysis
Extract (E): Social media APIs (e.g., Twitter, Reddit) and customer service logs are

extracted as soon as they’re created.
Transform (T): Advanced processing is used for real-time insight:

e Natural Language Processing (NLP) algorithms are used to derive a sentiment
score (positive, negative, neutral) for every post/comment.
e Data is cleansed of bots and unwanted noise.

e Hashtags and mentions are rolled up by campaign or product name.

Load (L): The sentiment enriched scores and running totals are loaded to a low-latency
database and presented on a live brand tracking screen for real-time alerting in case of

sentiment spike negativity.

Financial Fraud Detection
Extract (E): Transaction information (amount, where, when, card number) is extracted

from the transaction processing system of a bank as soon as a purchase is made.
Transform (T): Feature engineering and validation take place in real-time:

e Compare the present transaction location to the user’s previous transaction
locations.

e (Calculate the speed of recent transactions (e.g., five large transactions in the
past ten minutes).

e The information is passed through a pre-trained Machine Learning model to

determine a fraud risk score.

Load (L): The risk score is uploaded back into the transaction authorization system to

decide whether the transaction must be approved or declined in milliseconds.

Want to create your portfolio? Take a look at our top ETL Project Ideas and start now!



https://www.softlogicsys.in/etl-project-ideas/

1.1s ETL easy to learn?

Yes, the fundamental concepts of Extract, Transform, Load are easy to understand.
Mastery involves practice with tools, SQL, and data quality issues.

2. What is ETL for beginners?

ETL is extracting raw data from disparate sources, cleaning and altering it
(Transformation), and loading it into a central data warehouse for analysis.

3.1s SQL an ETL?

No. SQL (Structured Query Language) is a language utilized during the Transformation
and Load phases of ETL to specify logic, scrub data, and query databases.

4.1s ETL a high paying job?

Yes, Data Engineer positions specialising in ETL/ELT are some of the highest paying
positions in tech due to the high demand and importance of data infrastructure.

5. What are 5 steps of ETL?

A typical division is: Extraction, Cleaning, Transformation, Loading, and Monitoring (or
Auditing).

6. What are 4 stages of data warehousing?

The four typical stages are: Offline Operational Data Store (ODS), Offline Data
Warehouse, Real-Time Data Warehouse, and Integrated Data Warehouse.

7.1s ETL a coding language?

No, ETL is a methodology or process. It is executed with many tools and languages
such as Python, SQL, and ETL-specific tools (e.g., Informatica, Talend).

8. Which ETL is used most?

The most popular method these days is ELT (Extract, Load, Transform), commonly with
Cloud Data Warehouses (e.g., Snowflake, BigQuery) and tools such as dbt (data build
tool).

9. What type of skill is ETL?

ETL is a core Data Engineering skill. It is a technical skill that blends data modeling,

programming (SQL/Python), and system design.



10. Is SQL required for ETL?
Yes, SQL is highly required. It is fundamental for almost all data Transformation logic

and for interacting with the source and target databases during the Load stage.

You now know how to transform dirty, raw data into clean, useful information, which is
the foundation of every successful business powered by data. This skill is your key to

top-demand data engineering jobs. Don’t pause here, the real world of data is waiting!1

Ready to learn advanced ETL methods, cloud utilities, and pipeline orchestration? Join

our complete ETL Course in Chennai today and become a certified Data Engineer!



https://www.softlogicsys.in/etl-training-in-chennai/
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