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ABSTRACT

The rapid growth of data in modern enterprises has necessitated efficient solutions for data extraction, transformation, and
loading (ETL) processes. Automating these processes using scalable technologies like Spark SQL and PySpark offers
significant improvements in speed, reliability, and resource management. This study explores the integration of Spark SQL
and PySpark in automating ETL workflows, focusing on the performance benefits for large-scale data. Spark SQL, with its
NL-like querying capabilities, simplifies data extraction and manipulation, while PySpark’s integration with Python
enables advanced transformations through seamless scripting and machine learning libraries. The automation achieved
through these technol ogies reduces human intervention, ensures real-time data handling, and minimizes errors. This paper
further discusses best practices for optimizing Spark clusters, enhancing parallel processing, and handling complex
transformations. By automating the ETL pipeline with Spark SQL and PySpark, organizations can accelerate data-driven
decision-making while reducing operational costs and improving data quality. The findings indicate that these tools, when

combined with automation frameworks, create robust and scalable ETL solutions suited for dynamic data environments.
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