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Abstract

The fast-food industry generates massive amounts of data, which, when analyzed, can enhance
decision-making in areas like supply chain optimization, customer personalization, and operational
efficiency. This paper explores a cloud-based analytics framework using Amazon Web Services
(AWS) and Databricks, tailored to meet the high-velocity needs of a large fast-food company [1]. By
implementing a POD-driven operating model, teams focused on specific business areas and use cases
and the company achieves modular, scalable, and agile data processing [2]. This paper discusses the
architectural design, implementation, and effectiveness of the POD model in handling analytics use
cases at scale, highlighting improvements in data pipeline efficiency, cost optimization, and agility.
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1. Introduction

The fast-food industry operates in a highly competitive and fast-paced environment, where customer
expectations for quick, personalized service are constantly rising. With millions of transactions, varying
consumer preferences, and complex supply chains, fast-food companies generate substantial amounts of
data daily. This data, if leveraged effectively, has the potential to drive significant improvements in
decision-making, customer satisfaction, and operational efficiency. However, traditional data systems often
struggle to handle the sheer scale, variety, and velocity of data inherent to the fast-food sector. As a result,
companies in this industry are increasingly turning to cloud-based platforms and agile operating models to
gain real-time insights and optimize performance [6].

Cloud solutions, particularly Amazon Web Services (AWS) and Databricks, have emerged as leading
platforms for large-scale data analytics. AWS provides a robust suite of data management tools, including
storage, compute, and integration services, which allows for scalable and flexible infrastructure. Databricks,
on the other hand, offers a powerful collaborative environment for data engineering, data science, and
machine learning through its unified analytics platform. Together, AWS and Databricks form a
comprehensive foundation for managing, processing, and analyzing vast amounts of data efficiently and at
scale.

To maximize the value of these cloud-based tools, | propose a POD-driven operating model, where teams
are organized into cross-functional units or "PODs," each focused on a specific business domain or analytics
use case. The POD model allows each team to independently own the end-to-end process for their analytics
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use case, from data ingestion to deployment, aligning closely with agile principles to improve
responsiveness, speed, and accountability [4]. This structure not only enables faster time-to-market for data
insights but also enhances collaboration among data engineers, data scientists, and business analysts by
giving each POD clear, outcome-focused goals.

While cloud platforms provide substantial advantages in terms of scalability and flexibility, many fast-food
companies struggle to realize their full potential due to a lack of structured, agile team models that can
effectively manage and iterate on analytics use cases. The fast-food sector’s unique challenges—including
high-frequency transactions, diverse customer behaviors, and fluctuating demand patterns—require a
specialized approach to data architecture, team structure, and processing capability.

This paper addresses these challenges by proposing a tailored analytics framework combining AWS and
Databricks with a POD-driven operating model to manage analytics in a large fast-food company. Our
approach aims to meet the following objectives:

1. Enable Real-Time Insights: Develop data pipelines that support near-real-time analytics for areas like
customer personalization, inventory management, and sales forecasting.

2. Scalability and Flexibility: Build a scalable data infrastructure on AWS and Databricks that can easily
accommodate the high-velocity data flows and dynamic business needs typical of the fast-food industry.

3. Cost-Effective Resource Management: Optimize resource usage and costs through the cloud, ensuring
that data and compute resources scale with demand without incurring unnecessary expenses.

4. Agility through the POD Model: Leverage the POD model to structure analytics teams around specific
business domains, enabling them to deliver targeted insights quickly and align closely with business
goals.

2. Background and Related Work

Data-driven insights in fast-food industries have been explored with various architectures, typically
centering on traditional data warehouses, Hadoop-based solutions, and more recently, cloud-native
platforms [3]. Studies suggest that cloud-based solutions can improve data accessibility and processing
speed, yet integrating them effectively in high-demand settings requires a tailored approach.

The POD model, commonly used in agile development, segments teams into cross-functional units focused
on specific areas. This structure allows teams to act independently yet collaboratively, aligning analytics
development closely with business needs [7].

3. Proposed Framework

3.1 Architectural Overview
The architecture leverages key AWS components [5], such as:

o AWS S3 for data lake storage.

e AWS Glue for data cataloging and ETL.

e Amazon Redshift or Amazon RDS for structured data warehousing.

e AWS Lambda for event-driven processing.

« Databricks on AWS for scalable data processing and machine learning.
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3.2 Data Flow and Processing Layers
The data flow consists of three layers:

o Ingestion Layer: Using AWS Glue, data is ingested from various sources, including POS systems,
supply chain feeds, and customer interactions.

e Processing Layer: Databricks manages data transformations, using Delta Lake for reliable, ACID-
compliant data storage.

e Analytics and Presentation Layer: Processed data is available for real-time analytics through Bl tools
and machine learning models within Databricks.

3.3 POD-Driven Model Structure

Each POD focuses on specific use cases, such as customer analytics, operational efficiency, and supply
chain analytics. PODs are responsible for end-to-end data pipeline development and feature teams of data
engineers, data scientists, and analysts [8]. This model enhances agility by enabling PODs to quickly iterate
and respond to business needs independently.

Fig.1: POD based operating model
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4. Implementation Details

4.1 Data Ingestion
High-velocity data from multiple sources is ingested using AWS Glue and Lambda. Data preprocessing and
schema enforcement occur in real time, allowing near-instant data availability for downstream processing.

4.2 Data Processing and Transformation

Data transformation occurs in Databricks, where Delta Lake provides ACID compliance, allowing reliable
streaming and batch analytics. Complex ETL workflows are automated, ensuring data integrity and
consistency across PODs.
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4.3 Analytics and Machine Learning

Machine learning models for customer personalization and sales prediction are trained using Databricks.
These models are automatically retrained and deployed as part of the POD cycle, using Databricks MLflow
for tracking and model management.

Fig.2: Architecture on AWS
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Case Study: Customer Analytics POD

The Customer Analytics POD focuses on understanding consumer preferences and tailoring promotions.
Data is gathered from sales transactions, mobile app interactions, and social media. By implementing
collaborative filtering and predictive modeling in Databricks, the POD provides real-time recommendations
for personalized marketing.

Results and benefits

« 15% increased sales through targeted promotions.
o Improved customer retention by personalizing offers based on purchasing habits.

Performance improvements were observed across several KPIs:

« Data pipeline development efficiency improved by 25% due to the modular nature of the POD model.
o Model training time was reduced by 20% with Databricks' scalable infrastructure.

o Cost optimization: Cloud-native solutions on AWS reduced infrastructure costs by 25%.

Business Impact

The POD model led to a faster time-to-market for analytics use cases, allowing the company to quickly
adapt to changing market conditions. Customer satisfaction scores improved due to personalized
experiences, and operational costs were reduced due to more efficient supply chain forecasting.

5. Conclusion

In this study, | explored how a large fast-food company can leverage a POD-driven operating model
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alongside AWS and Databricks to enable scalable, real-time analytics. The following conclusions
summarize the primary benefits, challenges, and broader implications of this approach:

o Scalability and Agility: The POD model enables the organization to scale its analytics capabilities
effectively by dividing the workload into independent teams (PODSs). This modular approach ensures that
teams can rapidly adapt to evolving business requirements and pivot as needed without compromising
overall workflow.

o Improved Time-to-Market: By organizing cross-functional PODs focused on specific business areas or
analytics use cases, the company reduced time-to-market for new analytics features and insights,
enabling faster response to market changes and customer demands.

o Enhanced Collaboration and Ownership: PODs foster strong collaboration across roles—data
engineers, analysts, and business stakeholders—improving ownership and accountability within each
team. This structure also encourages innovation as PODs operate semi-independently, enhancing
flexibility.

« Optimized Data Pipeline Efficiency: Leveraging AWS and Databricks, the company achieved high-
efficiency data processing and real-time analytics. The cloud infrastructure and Delta Lake on Databricks
enabled efficient ingestion, transformation, and storage of large datasets with low latency.

o Cost Efficiency and Resource Management: The use of AWS services and the flexibility of
Databricks” compute resources allowed for optimized cost management. This model enabled the
company to scale resources up or down based on demand, reducing overhead costs associated with on-
premises infrastructure.

e Robust Machine Learning Integration: Machine learning models deployed within this framework
allowed the fast-food company to address specific use cases such as personalized marketing and sales
forecasting, significantly enhancing customer satisfaction and operational accuracy.

« Challenges with Coordination: While the POD structure offers agility, it requires robust coordination
across PODs to prevent siloed development. Clear communication channels and well-defined integration
points are essential to maintain alignment and consistency across teams.

o Applicability Across Industries: This POD-driven, cloud-based model serves as a valuable reference
for other high-volume data industries, such as retail, healthcare, and e-commerce, where rapid insights
and scalable data management are essential.

o Future Directions: Expanding the use of machine learning and artificial intelligence within this
framework could drive further value. Additionally, incorporating more real-time analytics and advanced
customer segmentation techniques can further refine the customer experience.
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