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Abstract - Several ETL tools with graphical user interfaces 2.

"Data Transformation Techniques for Retail Data

and additional built-in functions have been developed to
simplify the creation and maintenance of ETL processes.
However, a drawback of using GUI-based ETL solutions is
that they limit the flexibility of the software for customization
by customers, as it remains closed-source. To overcome this
issue, our project adopts a different approach that utilizes
functional code written in the Python scripting language. ETL
activities are defined by Python functional code, enabling
users to easily and efficiently create complex ETL tasks with
multiple resources and parallel tasks. Furthermore, our
approach simplifies ETL development and surpasses GUI
techniques in terms of testing, cost and flexibility.
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functional codes, data warehouse
1L.INTRODUCTION

Data transformations are essential for performing

operations on collected data. The ETL process, which stands
for Extract, Transform, and Load, involves extracting data,
transforming it, and loading it into a Data Warehouse. Various
tools have been developed to facilitate the development and
maintenance of transformations, offering graphical user
interfaces and built-in functionalities such as transformation
libraries and documentation generation. However, a
disadvantage of using such GUI tools is their lack of open-
source availability, which limits the flexibility of the software
for customization by customers. In our project, Python code is
used to define transformation tasks, enabling the
implementation of various ETL transformations and allowing
users to easily and efficiently define complex ETL tasks or
modify existing ones using the full flexibility of Python.

2. Literature Review

1. "Data Warehousing for E-Commerce" by Jiawei Han
and Jian Pei - This paper provides an overview of the
challenges and opportunities in building a data warehouse for
e-commerce. It discusses the data extraction, transformation,
and loading (ETL) process, as well as the architecture and
design of the retail data warehouse. The authors also present a
number of techniques for optimizing the performance and
scalability of the warehouse.

Warehouses" by Wei Chen and Phillip B. Gibbons - This paper
surveys various data transformation techniques for retail data
warehouses, including data cleaning, data normalization, data
enrichment, and data integration. The authors also discuss the
trade-offs between different techniques and provide insights
into how to choose the best approach for a given situation.

3. "Enhancing Data Warehouse Performance with
Parallel Processing” by Jianxin Li and Wei Chen - This paper
presents a parallel processing framework for enhancing the
performance of retail data warehouses. The framework is
designed to improve the scalability and reliability of the
warehouse, as well as to reduce the time and resources
required for data transformation. The authors also provide a
detailed evaluation of the framework using a real-world retail
data warehouse.

4. "Data Transformation for Retail Data Warehouses: A
Case Study" by Xiaojun Wan and Wei Chen - This case study
describes a data transformation project for a retail data
warehouse. The authors present the challenges faced during the
project, including data quality issues, data integration
challenges, and performance optimization. They also discuss
the solutions used to overcome these challenges, including data
cleaning and normalization, data enrichment, and parallel
processing.

5. "Data Transformation for Retail Data Warehouses:
An Overview" by Wei Chen and Xiaojun Wan - This paper
provides an overview of the data transformation process for
retail data warehouses. The authors discuss the challenges and
opportunities in transforming data for retail analytics,
including data quality issues, data integration challenges, and
performance optimization. They also provide a comprehensive
survey of the existing data transformation techniques,
including data cleaning, data normalization, data enrichment,
and data integration.

These papers provide a comprehensive overview of
the challenges and opportunities in functional code
development of existing data transformations for retail data
warehouses. They cover various data transformation
techniques and provide insights into how to choose the best
approach for a given situation.
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3. Proposed System

We propose to develop a retail data management
system based on Python functional codes for performing the
transformations. This will save the cost of the software for the
retailer and provide more customizability and options for
transformations to the managers. The project will be based on
SQL for storing data, and Python libraries like Pandas and
NumPy for data transformations and analytics.

Table -1: Data Transformations offered by the system

Transformation Description

Read from source Asks for the location of file to be read by the system.

Write to target Asks for a target file location where you wish to save the loaded/modified data.

Average A transformation that can perform sum, average calculations on large groups of data.
Join A transformation that joins data from two sources into a single one, by a primary key.
Convert It is a transformation that performs conversion of table format data to csv or json
format.
Clean A cleanse function is used to standardize the content of the data.

Data Masking The process of masking sensitive data to generate realistic test data for non-production

environments is a transformation technique that is commonly used.

De-duplicate This property can be used to find instances of duplicate elements in a data set and
optionally remove duplicate records/ make a separate list of duplicated items.
Expression A transformation that performs user defined calculations on separate rows of data.
Filtering It is a transformation that filters data from the data stream.
Labeler A labeler can be used to mark types of information and assign labels to datatypes.
Look-up It searches for data and defines lookup conditions and return values.

After the creations of all the above stated functional codes, the
data can be analyzed and visualized using libraries like
Matplotlib which will give a clear presentation to the
managers to take the required actions as per the data.
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4. CONCLUSIONS

Data management is an important aspect in retail stores and
keeping it secure is necessary as well. Using the sales data
effectively can help in good inventory management which can
act as a major factor in profitability. Excel sheets are not a
secure repository for databases of important sales records.
After loading the data, we combine different databases and
excel sheets such as product details and transaction details
into a normalized database and store them in SQL entirely
using Python. This completes our ETL process. We have
created functional, platform-independent Python code with
support for various data sources such as products and
transaction records for retail data. This includes writing short
Python scripts, using different Python libraries, resulting in
overall ease, fast project development and maintenance.
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