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Abstract
The integration of order intake, quoting, and Enterprise Resource Planning (ERP) systems is
critical for operational efficiency and customer satisfaction in retail environments. This study
investigates the challenges of an existing IBM WebSphere Integration architecture, which limits
concurrent order processing to three transactions. This rigidity leads to significant inefficiencies,
including delays, system failures, and revenue losses, particularly during high-demand periods. To
address these issues, we propose a novel, lightweight integration framework that leverages
asynchronous processing techniques, implemented through an upgraded IBM Business Process
Manager. By shifting core processing functionalities to the ERP system, this model reduces order
flow complexity and overcomes scalability constraints inherent in the legacy system.
Empirical results underscore the framework’s efficacy. Processing capacity increases by 300%,
enabling the system to manage higher transactional volumes seamlessly. Average order processing
times decreased by 40%, reflecting improved operational agility and system responsiveness.
Support incidents drop from 20 to 4 per week, indicating enhanced stability, while customer
acknowledgment times improve from 30 minutes to under 10 minutes, elevating the overall
customer experience. Economically, the framework yields an 800% reduction in integration
licensing costs, highlighting its cost-effectiveness and potential for scalability across retail
operations.

These findings offer valuable insights for optimizing order management and Configure Price
Quote (CPQ) systems, contributing to both academic and industry understanding of IT-driven
operational enhancements. The proposed solution provides a practical roadmap for organizations
aiming to enhance system robustness, streamline resource utilization, and align technological
infrastructure with strategic objectives. By mitigating the limitations of traditional architectures,
this research underscores the transformative potential of asynchronous integration in retail.
Future studies could explore its applicability in diverse sectors, further validating its adaptability
and reinforcing its role as a forward-looking approach to enterprise system integration.

Keywords: Asynchronous Integration, Enterprise Resource Planning (ERP), Order Systems,
Quoting Systems, Integration Optimization, Workflow Efficiency, Retail Order Processing, API
Management, 4GL Programming, Supply Chain Management, Sequential Processing
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I. INTRODUCTION

In today’s fast-paced retail environment, seamless integration of operational processes is paramount.
Retail organizations increasingly rely on robust Information Technology (IT) infrastructures to
streamline workflows and meet customer expectations for rapid order processing and fulfillment.
However, integration between order intake systems, quoting platforms, and enterprise resource planning
(ERP) systems often falls short—particularly during high-demand periods triggered by promotions or
seasonal spikes. These shortcomings result in order delays, reduced efficiency, and ultimately lost
revenue.

This paper examines the challenges faced by a leading retail organization whose dependence on IBM
WebSphere Integration has created a restrictive architecture capable of handling only three concurrent
orders. This constraint has become a critical point of failure, introducing bottlenecks that delay order
acknowledgments and degrade customer satisfaction. Further complicating matters, the existing
integration layer is overloaded with business logic, making troubleshooting difficult and consuming
valuable IT resources.

To address these limitations, this study explores the potential of an asynchronous integration framework.
The proposed solution aims to: (1) enable efficient data flow between order intake and ERP systems; (2)
dynamically scale processing capacity in response to fluctuating demand; and (3) automate routine tasks
to reduce IT overhead and optimize resource utilization.

Our contributions are twofold: we identify key shortcomings in traditional synchronous integration
models and introduce an agile, scalable alternative that enhances operational responsiveness. Grounded
in Lean Management principles, this research offers practical implications for both IT professionals and
scholars in Configure Price Quote (CPQ) and order management domains, bridging critical gaps in
literature while promoting efficiency and adaptability in retail systems.

Il. LITERATURE REVIEW

A. Literature Review

Research has focused extensively on optimizing order management systems to improve operational
efficiency. Key frameworks include Lean, Six Sigma, and Kaizen, which help organizations enhance
efficiency and reduce waste.

Lean Management Principles

Lean principles advocate for the elimination of non-value-adding activities, notably delays in order
processing (Womack & Jones, 2003). To successfully implement Lean within an organization, it is
essential to analyze processes through value stream mapping to identify waste and areas for
improvement.

Six Sigma Methodologies

Six Sigma emphasizes the need to minimize variability within processes to enhance quality and
efficiency (Pyzdek & Keller, 2014). In the context of order management, inconsistent processing
timelines can lead to customer dissatisfaction. Research supports the implementation of real-time data
analytics to continuously monitor performance and identify areas for enhancement.
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Kaizen

Kaizen promotes continuous improvement, advocating for the involvement of employees in
organizational development (Imai, 1986). Engaging employees fosters innovation and can lead to
improved operational effectiveness, especially in the dynamic environment of retail.

Despite the existing literature’s insights on optimization models, there remains a deficiency in
addressing the specific challenges associated with asynchronous integration in order management
systems. Our study seeks to fill this gap by exploring the operational impacts of a lightweight integration
architecture and novel order management strategies. scenarios.

Recent studies highlight the potential of API-driven integration methods to enhance operational
efficiencies (Gupta & Singh, 2019). Despite these advancements, many organizations continue to
struggle with legacy systems that cannot adapt to modern integration demands. This paper aims to
contribute to this discourse by emphasizing the need for lightweight integration designs and
parameterized thread management—a facet underexplored in previous studies.

1. METHODOLOGY

This study employs a multifaceted approach to redesign integration strategies for order processing
systems. The methodology consists of the following key components:

A. Case Study Approach:

We conducted a case study of a leading retail organization experiencing significant integration
challenges. Through interviews with IT staff, order management personnel, and operational
managers, we gathered qualitative insights into existing system limitations affecting order processing.

B. Software Evaluation:

After evaluating existing integration software, the paper advocates for upgrading or replacing the
current systems to support dynamic processing capabilities that can handle increased order volumes
reliably. We undertook an analysis of the current system architecture, focusing on the IBM
WebSphere Integration’s capabilities, operational metrics (such as order processing times, incident
reports, and transaction visibility), and the need for a lightweight integration model

C. Lightweight Integration Design:

Central to this framework is the design and implementation of a lightweight integration layer. This
design foregoes unnecessary functionalities, thus directing the functionalities to reside within the
Enterprise Planning System (EPS), minimizing system interactions and simplifying maintenance.

D. Parameterized Processing:

The introduction of a parameter table allows for scalable processing threads based on real-time order
volumes. This flexibility empowers support teams to adjust processing capabilities as demand
fluctuates, effectively alleviating bottlenecks during peak demand periods.
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E. Sequential Data Logging:

To ensure accountability, all sequential steps in the order processing workflow are meticulously
logged within the EPS. This feature aids in troubleshooting and provides valuable insights for
reporting and process improvement.

F. Prototype Development:

A prototype for the asynchronous integration framework was developed, leveraging 4GL
programming to enhance responsiveness and capability for parallel order processing.

G. Evaluation Metrics:

Key performance indicators (KPIs) were established, including processing latency, error rates, and
operational cost reductions. Baseline measures were compared pre- and post-implementation to
assess operational improvements resulting from the new architecture.

H. Bill of Material Generation:

The integration framework will also encompass protocols for item creation and Bill of Material
(BOM) generation, ensuring accurate and efficient management of product components and supplier
preferences.

I.  Implementation of New Integration Framework:

A new lightweight integration framework was designed utilizing the IBM Business Process Manager.
The architecture emphasizes efficiency and scalability, employing 4GL programming to develop
customized applications that manage dynamic order configurations. A parameter table enables real-
time adjustments to processing threads according to current order volumes.

Implementation Phases.

e Design Phase: Based on collected data, a novel integration architecture was developed, promoting
asynchronous processes while adhering to lightweight integration principles.

e Development Phase: The proposed architecture utilized modern software solutions, specifically
Application Programming Interfaces (APIs), for seamless data exchanges.

e Pilot Testing: A pilot testing phase was conducted, allowing for monitoring the effectiveness of
the asynchronous integration processes while collecting performance metrics on processing times,
error rates, and incident reports.
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Figure 1 below illustrates the workflow

J.  Limitations

It is important to acknowledge inherent limitations in this methodology. The proposed framework
assumes that all enhancements will be made to existing systems, which relies on their compatibility with
new technologies. Organizations facing significant legacy infrastructure challenges may encounter
difficulties in implementing the recommendations presented here. Additionally, successful adoption of
these strategies requires active engagement from stakeholders across departments, underscoring the
necessity for comprehensive change management efforts. While our findings provide significant
insights, limitations include their specificity to the retail organization in question, which may not
translate universally across sectors. Qualitative insights may also reflect respondent bias. Future work
could examine similar integration models in varied contexts.

IV. RESULTS

Overall, these results underscore the efficacy of adopting an asynchronous integration model to
effectively manage operational gaps present in order management systems.

Following the implementation of the asynchronous integration framework, the retail organization
experienced significant improvements in operational performance, system reliability, and cost
efficiency. These outcomes validate the strategic value of decoupling functionality from the integration
layer and repositioning it within the enterprise system.:

e Processing Efficiency: The redesigned architecture enabled scalable, multi-threaded order
processing, resulting in a 300% increase in throughput capacity. This enhancement led to a 40%
reduction in average order processing time, particularly during high-volume promotional periods.

o Operational Reliability: Weekly support incidents were reduced from 20 to 4, reflecting the
elimination of process-related failures and orphaned records. The transition to sequential, end-to-
end order handling significantly minimized manual intervention and troubleshooting
requirements.

e System Visibility: Integration of logging and process monitoring within the Enterprise Resource
Planning (ERP) system provided full traceability across all configuration and fulfillment steps.
This facilitated improved oversight, faster diagnostics, and more accurate dashboard-level
reporting.
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Cost Optimization: The reduced need for continuous monitoring and support led to the removal
of two dedicated support roles, generating an estimated annual savings of $280,000. In addition,
IT resource costs declined by 30% due to reduced system oversight, and integration licensing
costs dropped by over 800% due to streamlined API calls—from 8-10 per order to a single
transaction.

e Customer Responsiveness: Order acknowledgment time improved markedly, decreasing from
over 30 minutes to under 10 minutes, significantly enhancing the customer experience and
increasing confidence during peak order windows.

e« Improved Customer Engagement: Enhancements in order acknowledgment times are
anticipated to allow organizations to provide notifications to customers within 10 minutes,
significantly improving customer satisfaction compared to prior acknowledgment times
exceeding 30 minutes.
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These results underscore the efficacy of asynchronous integration in modernizing legacy systems,
improving responsiveness, and aligning enterprise IT capabilities with dynamic business demands.

V. DISCUSSION

The results of this study highlight the interrelated nature of technology, processes, and personnel in
managing efficient order systems. By implementing an asynchronous integration framework,
organizations can align operational capabilities with customer expectations more effectively. The
emphasis on lightweight integration design enables businesses to reduce overhead while increasing
responsiveness to customer needs.

A critical takeaway for practitioners is the importance of fostering an agile operational environment
capable of adapting to fluctuating market demands. Furthermore, ongoing analysis of logged sequential
data will facilitate continuous improvement, ensuring that companies remain ahead of trends and
customer preferences.

Future research may explore the potential impact of emerging technologies, such as machine learning and
artificial intelligence, on further automating integration tasks, creating opportunities for more
sophisticated order management solutions that extend beyond retail settings.

VI. CONCLUSION

This study underscores the strategic value of adopting an asynchronous integration model to effectively
link order intake, quoting systems, and enterprise resource planning (ERP) platforms. By identifying
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limitations in conventional integration approaches, the research presents a compelling case for
transitioning toward lightweight, scalable architectures that support agility and responsiveness in retail
operations. The proposed model not only enhances operational efficiency and reduces error rates but
also contributes to cost mitigation and improved customer satisfaction.

The practical implications of this research are significant for organizations aiming to streamline their
order management processes. By shifting core functionalities to ERP systems through agile integration
frameworks, businesses can realize measurable performance gains. Moreover, this approach aligns well
with evolving market demands for flexibility and real-time responsiveness.

Future research should investigate the long-term impact of asynchronous integration on customer
satisfaction and competitive positioning. Expanding this inquiry across different industries could further
validate the model’s adaptability and effectiveness, offering broader insights into integration strategies
for modern enterprise systems.
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