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Abstract This paper explores the cloud-based integration of product information from Publix and sales 

transactions from Instacart, addressing the challenges of combining data from distinct sources to enhance 

business intelligence and operational efficiency. The integration enables seamless data analysis, inventory 

management, and customer insights. We discussed the architecture, implementation, security, and scalability of 

this cloud solution. 
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1. Introduction  

The retail industry is increasingly reliant on data to drive decision-making and improve customer experiences. 

Publix, a major grocery chain, and Instacart, an online grocery delivery service, generate vast amounts of 

product and sales data. Integrating this data in the cloud can provide valuable insights for both companies, 

including improved inventory management, customer behavior analysis, and personalized marketing. This paper 

outlines the design and implementation of a cloud-based system that integrates Publix's product information 

with Instacart's sales transaction data. 

 

2. Related Work  

Previous studies have explored cloud integration in retail, focusing on inventory management, customer 

insights, and sales forecasting. However, few have addressed the specific challenges of integrating data from a 

traditional grocery chain and an online platform like Instacart. This paper builds on existing work by providing a 

comprehensive solution tailored to this unique scenario. 

 

3. System Architecture 

The proposed system leverages a cloud-based architecture, utilizing services such as Microsoft Azure for data 

storage, processing, and analytics. 

To create a data model using Azure Data Lakes for integrating product information from Publix with sales 

transaction information from Instacart, you'll need to design a structure that efficiently stores, processes, and 

analyzes the data. Below is an outline of the architecture and the data model design. 
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a. Architecture Overview 

The architecture will use Azure Data Lake Storage (ADLS) to store large volumes of raw and processed data. 

Azure Data Factory (ADF) will orchestrate data movement and transformation, while Azure Synapse Analytics 

will be used for querying and analysis. 

1. Data Sources 

• Publix Product Information: 

O Product ID 

o Product Name 

o Category 

o Price 

o Stock Keeping Unit (SKU) 

o Supplier Information 

o Inventory Levels 

o Product Attributes (e.g., Size, Weight) 

• Instacart Sales Transactions: 

O Transaction ID 

o Product ID (Linked to Publix Product Information) 

o Quantity Sold 

o Sale Price 

o Transaction Date and Time 

o Customer ID 

o Delivery Location 

o Payment Method 

2. Data Lake Structure 

a. Raw Data Layer: 

• Publix Data: Store product information as raw CSV/JSON files in a dedicated container (e.g., raw/publix/). 

• Instacart Data: Store sales transactions in a similar container (e.g., raw/instacart/). 

.  Processed Data Layer: 

• Product Information Table: After data cleansing and transformation, store normalized and standardized 

product information in a parquet format in a container (e.g., processed/publix/). 

• Sales Transactions Table: Store processed sales transactions data, joined with product information by Product 

ID, in a separate container (e.g., processed/instacart/). 

c. Curated Data Layer: 

• Unified Sales Data: Combine product and sales data to create a unified view. Store this curated dataset in a 

structured format for analytics (e.g., curated/unified_sales_data/). 

d. Data Processing Pipeline 

1. Data Ingestion: 

O Use Azure Data Factory (ADF) to extract product data from Publix's systems and sales transactions from 

Instacart. 

O Load this data into the Raw Data Layer in Azure Data Lake Storage. 

2. Data Transformation: 

O Clean and standardize the data using ADF or Azure Databricks. 

O Transform the data into the Processed Data Layer, ensuring consistent formats and handling any missing 

values or discrepancies. 

3. Data Integration: 

O Join the product information and sales transaction data on ProductID. 

O Store the integrated data in the Curated Data Layer for analytics and reporting. 

4. Analytics and Reporting: 

O Use Azure Synapse Analytics or Power BI to query and visualize the unified data. 

O Generate insights on sales performance, inventory levels, and customer behavior. 
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e. Security and Governance 

• Access Control: Implement role-based access control (RBAC) to manage permissions on Azure Data Lake 

and related services. 

• Data Encryption: Ensure all data at rest and in transit is encrypted using Azure's encryption features. 

• Data Lineage and Auditing: Track data lineage and maintain audit logs using Azure Purview for data 

governance. 

 

4. Data Integration Challenges 

Integrating data from Publix and Instacart presents several challenges: 

• Data Consistency: Ensuring consistency between product information from Publix and sales transactions 

from Instacart, especially when products have different identifiers. 

• Data Volume: Handling the large volume of data generated by both companies requires scalable cloud 

solutions. 

• Real-Time Processing: Integrating real-time sales data from Instacart with periodic updates from Publix 

necessitates a hybrid approach to data processing. 

 

5. Security And Privacy 

Given the sensitive nature of customer and transaction data, security is a top priority. The system implements 

robust security measures, including encryption, access controls, and compliance with regulations like GDPR and 

CCPA. 

 

6. Scalability And Performance 

The system is designed to scale with the growth of Publix and Instacart, leveraging cloud-native features such as 

auto-scaling, load balancing, and distributed processing. Performance optimizations are also considered to 

minimize latency and ensure efficient data processing. 

 

7. Case Study 

A case study is presented to demonstrate the effectiveness of the integration. The case study includes: 

• Data Ingestion: A detailed overview of how Publix and Instacart data are ingested into the cloud system. 

• Data Analysis: Examples of insights derived from the integrated data, such as product demand forecasting and 

customer segmentation. 

• Business Impact: An analysis of the business benefits, including increased sales, improved inventory 

management, and enhanced customer satisfaction. 

 

8. Publix Store Pos Tax Filing System with Instacart Sales 

Sales tax in the United States is governed by both state and local jurisdictions, leading to variations in tax rates 

and rules. Retailers like Publix must comply with these regulations to avoid penalties. Prior to the automation of 

tax filing, Publix relied on manual processes, which were time-consuming and prone to errors. This led to the 

need for a more efficient and reliable system. 

a. Data Integration: 

 • Multi-Channel Sales: Publix needed to integrate sales data from both in-store POS systems and Instacart's 

online platform. 

• Data Consistency: Ensuring consistency between in-store and online sales data, especially when products 

have different pricing or promotions. 

b. Tax Jurisdiction Complexity: 

• Different Tax Rates: Instacart deliveries may cross state lines or enter different local tax jurisdictions, 

requiring the system to calculate and apply the correct tax rate based on delivery location. 

• Product Taxability: Different tax rules may apply to certain products in various jurisdictions (e.g., grocery 

items might be taxed differently online versus in-store). 
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c. Compliance and Reporting: 

• Real-Time Tax Filing: Ensuring that sales taxes from both in-store and online transactions are accurately and 

timely reported to state and local authorities. 

• Automated Filing: Publix needed a system that automates the tax filing process to minimize manual 

intervention and reduce errors. 

d. Integrated POS and Instacart Sales Tax Filing System 

1. Data Ingestion and Integration: 

• Data Lake Integration: Instacart sales data is ingested into Publix's Azure Data Lake, where it is integrated 

with in-store POS data. Azure Data Factory (ADF) is used to extract, transform, and load (ETL) the data from 

both sources. 

• Unified Sales View: A unified view of sales data is created, combining in-store and online transactions, 

ensuring that all sales are accounted for in the tax filing process. 

2. Tax Calculation Engine: 

• Dynamic Tax Rate Calculation: The system dynamically calculates sales tax based on the delivery location 

for Instacart sales and the store location for in-store sales. The tax engine is regularly updated with current tax 

rates from state and local authorities. 

• Product-Specific Tax Rules: The system applies tax rules based on product categories, ensuring that items 

like groceries are taxed correctly depending on the jurisdiction. 

3. Automated Tax Filing: 

• Cloud-Based Tax Filing: The integrated system generates detailed tax reports that include both in-store and 

Instacart sales. These reports are automatically submitted to relevant tax authorities via a cloud-based tax filing 

service. 

• Compliance Monitoring: The system includes compliance checks to ensure that all required taxes are 

collected and reported accurately. 

 

9. Benefits 

• Increased Accuracy: The integration of Instacart sales with in-store POS data ensures that all sales 

transactions are accurately captured and taxed appropriately, reducing the risk of discrepancies in tax filings. 

• Efficiency in Tax Filing: Automating the tax calculation and filing process across multiple sales channels has 

significantly reduced the time and effort required for tax compliance, allowing Publix to focus on other business 

priorities. 

• Scalability and Flexibility: The cloud-based system is scalable, allowing Publix to easily expand to new 

locations or integrate additional online sales channels without major changes to the tax filing process. 

• Improved Compliance: The real-time integration and automation of tax filing ensure that Publix remains 

compliant with all state and local tax laws, avoiding penalties and ensuring accurate tax reporting. 

e. Solution 

• In-Store Sales: The POS system automatically applies the correct tax rate based on the store’s location. 

• Instacart Sales: The tax engine calculates the appropriate tax rate based on the delivery location for each 

online order. 

• Unified Tax Reporting: The system combines in-store and Instacart sales data to generate comprehensive tax 

reports for each jurisdiction. 

Result: Publix successfully complies with both Georgia and Florida tax regulations, accurately filing taxes for 

in-store and online sales, and maintaining consistency across all channels. 

 

10. Conclusion 

The integrated POS tax filing system at Publix has proven to be a successful solution for managing sales tax 

across multiple jurisdictions. By automating tax calculations and filing processes, Publix has improved 

accuracy, efficiency, and compliance in its tax management operations. This case study demonstrates the value 

of automation and cloud integration in addressing the challenges of tax filing in the retail industry. The 

integration of Instacart sales data with Publix's POS tax filing system has proven to be an effective solution for 
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managing multi-channel sales tax compliance. By automating tax calculations and filing processes, Publix has 

improved accuracy, efficiency, and compliance across its operations. This case study demonstrates the 

importance of integrating online sales platforms with traditional POS systems to meet the growing demands of 

modern retail. 
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