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ABSTRACT

With the rise of cloud-based solutions, seamless integration of services like SAP Concur into enterprise architectures has
become essential. This study examines the comparative effectiveness of three popular programming languages—Java,
Python, and Go—in facilitating SAP Concur integrations. The comparison focuses on key parameters such as
performance, scalability, ease of use, error handling, and deployment efficiency in cloud environments. Through
theoretical and empirical analysis, the study provides insights into selecting the right language depending on an
organization’s priorities. The findings suggest that while Java excels in robustness and scalability, Python offers greater
flexibility and ease of prototyping, and Go stands out for its lightweight nature and concurrency capabilities, making it
well-suited for high-performance cloud applications.

Keywords: SAP Concur, Java, Python, Go, Cloud Programming, API Integration, Enterprise Systems, Cloud
Performance, Concurrency, Scalability

Introduction

In the modern enterprise landscape, cloud-based systems like SAP Concur are essential for automating travel, expense, and
invoice management. These systems must often integrate with existing enterprise resource planning (ERP) platforms to ensure
smooth workflows and consistent data management. However, implementing these integrations presents challenges, including
API interactions, performance bottlenecks, and deployment constraints. To address these, enterprises need to select
programming languages that best suit their technical and business requirements.

Load Testing

Performance
Testing

Scalability Testing

Stability Testing

Among the most widely adopted languages for cloud-based integrations, Java, Python, and Go offer distinct advantages. Java
has been traditionally favored for enterprise applications, given its stability, scalability, and ecosystem support. Python, on the
other hand, is known for its ease of use, fast prototyping, and large number of libraries, making it popular for lightweight
integrations. Finally, Go (Golang), developed by Google, is gaining momentum due to its concurrency model and suitability for
cloud-native applications.
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This manuscript provides a comparative study of Java, Python, and Go for SAP Concur integrations, examining how each
language performs in terms of code efficiency, scalability, concurrency management, and ease of deployment within cloud
architectures. The goal is to offer insights that can help developers and enterprises make informed decisions about the best
language for their SAP Concur projects.

Literature Review

Several studies have explored cloud programming languages and their application to ERP systems. Existing research suggests
that Java continues to dominate enterprise systems due to its mature libraries and robust security features. Hunt and Jones
(2018) highlighted Java’s adaptability to different API frameworks, including REST and SOAP, which are crucial for seamless
SAP Concur integration.

Main features for robust application security

Python has been identified as a leading language for rapid development and data manipulation. Research by Kumar et al.
(2021) indicates that Python’s flexibility, particularly in API consumption and JSON handling, makes it well-suited for cloud
environments. Python also integrates easily with AWS Lambda and Azure Functions, popular choices for SAP Concur
deployments.

Recent developments in Go indicate its growing acceptance among cloud developers. Thomas and Smith (2020) pointed out that
Go’s lightweight nature and built-in concurrency model position it as an efficient alternative to Java for cloud-native
applications. However, studies have also identified challenges with Go’s learning curve and limited libraries compared to Java
and Python. This review provides the foundation for evaluating Java, Python, and Go against the specific requirements of SAP
Concur integrations.

Methodology

This study adopts a comparative analysis approach based on several key metrics:
1. Performance: Evaluating how efficiently each language handles API requests to and from SAP Concur.
2. Scalability: Analyzing the ability of each language to scale horizontally and integrate with multiple cloud services.

3. Concurrency Management: Assessing how well each language handles parallel processing and background tasks,
especially in data-intensive operations.

4. [Ease of Development: Measuring the ease of setting up and developing SAP Concur API connections.

5. Deployment Efficiency: Investigating how easily code can be deployed and maintained in cloud environments such as
AWS, GCP, and Azure.
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The comparison involves a prototype integration system for SAP Concur using each language, testing APl communication,
processing expense reports, and handling concurrent requests. The study uses response time analysis and resource utilization
monitoring as performance indicators. The testing environment simulates real-world conditions by deploying the prototypes on
AWS Lambda (Python), Azure Functions (Java), and Google Cloud Run (Go).

Results

1. Performance

In terms of raw performance, Java showed the highest stability when managing large volumes of concurrent requests, thanks to
JVM optimizations and garbage collection. However, the initial setup time was relatively high, which might delay the
development process. Go performed slightly better than Java in terms of latency and response time for smaller requests,
benefiting from its compiled nature. Python, although flexible, had higher latency under load due to its interpreted nature and
Global Interpreter Lock (GIL).

Language Avg Response Time (ms) Max Throughput (requests/sec)
Java 120 400
Python 200 250
Go 100 420

2. Scalability

Java demonstrated the best scalability, supporting multiple connections without significant drops in performance, making it ideal
for large enterprise systems. Python struggled slightly under heavy workloads, with increased resource consumption. Go
performed well in terms of horizontal scaling, particularly in containerized environments.

3. Concurrency Management

Go’s goroutines provided superior concurrency management, efficiently handling multiple API requests with minimal resource
overhead. Java required complex thread management, which added development complexity. Python’s asyncio offered decent
concurrency but was limited by the GIL, affecting its performance in CPU-bound tasks.

4. Ease of Development

Python proved to be the easiest language to use, with simple syntax and extensive documentation for SAP Concur APIs. Java,
though robust, required more boilerplate code and complex configurations. Go had a steep learning curve due to its unique
syntax and concurrency model, making it less beginner-friendly.

5. Deployment Efficiency

Python excelled in deployment efficiency, especially in serverless environments like AWS Lambda. Java deployments were
more complex due to the need for managing the JVM and additional dependencies. Go offered fast deployment speeds and low
memory consumption, making it an excellent choice for container-based deployments on platforms like Docker and
Kubernetes.

Conclusion

The comparative analysis reveals that the choice of programming language for SAP Concur integrations depends on the specific
priorities of the enterprise:

e Java is ideal for large-scale, mission-critical systems that require robust performance and scalability. Its well-established
frameworks make it a reliable option for enterprises with existing Java infrastructure.

e Python is the best choice for rapid prototyping and scenarios where ease of development is critical. It offers flexibility and
faster deployments, making it suitable for smaller projects or serverless environments.

e Go stands out for its lightweight concurrency model and high performance, making it the best option for cloud-native
applications requiring fast execution and minimal resource consumption.
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Enterprises must carefully evaluate their requirements when choosing between Java, Python, and Go. Java remains a strong
candidate for complex and scalable enterprise systems, while Python offers ease of integration for quick deployments. Go
emerges as the optimal choice for highly concurrent and resource-efficient cloud architectures. Future research could explore
hybrid approaches by combining these languages for different components of SAP Concur integrations, leveraging the strengths
of each.
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