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| ABSTRACT

Modern organizations increasingly function with digital ecosystems featuring high-frequency transactions, subscription-based
revenue models, and dispersed application landscapes. Traditional ERP systems are based on synchronous processing and batch-
oriented integration patterns that can lead to limited scalability, increased transaction latency, and delayed operational insights.
Such limitations are especially noticeable in financial and revenue management contexts that rely on real-time responses to
rapidly changing dynamics. This paper introduces a new Event-Driven Enterprise ERP Architecture (EDEA) that serves as the
foundation for real-time transactions, continuous scalability, and independent automation on an enterprise level. While
connecting tax sensors and other cloud-native microservices as well as event streaming services, the architecture leverages the
extensibility capabilities of SAP S/4HANA to serve as the transactional backbone via SAP Business Technology Platform. The
cloud application services are built with the SAP Cloud Application Programming Model, which allows modular microservice
orchestration and an event-driven architecture. We propose a framework consisting of five architectural layers, namely Event
Generation, Event Streaming Infrastructure, Microservice Processing Layer, Intelligent Automation Services and Enterprise
Analytics. All these layers allow ERP systems to evolve from tightly coupled transactional engines into distributed event-driven
ecosystems that can be leveraged in the real-time enterprise. Experimental evaluation of simulated enterprise workload
processing up to 40 million business transactions per operational cycle. The findings show measurable increases in enterprise
processing efficiency with 38% improvement in transaction throughput, 42% reduced latency to integrate systems, and 35%
improved real-time revenue processing efficiency compared to standard synchronous ERP architectures. Model analysis for the
performance of modern event-driven processors supporting real-time enterprise systems Management summary with
recommendations for optimizing transaction throughput and minimizing resource waste Conclusion that promotes an agile
review architecture-based approach to established graph databases. In this study an architecture building block for event-driven
enterprise service computing on top of large dimensions ERP ecosystems is contributes.
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1. INTRODUCTION
1.1. BACKGROUND

Enterprise Resource Planning (ERP) platforms act as the backbone operations infrastructure for most modern organizations,
running core business processes from finance and billing to supply chain and customer operations. Things like SAP
S/4HANA help integrate data management and transactional functions to synchronize sophisticated business operations
across international enterprises.
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Attribution (CC-BY) 4.0 license (https://creativecommons.org/licenses/by/4.0/). Published by Al-Kindi Centre for Research and Development,
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However, many ERP implementations still operate using monolithic processing models and synchronous system
integrations. In these types of architectures transactions are processed in a sequential manner and any external system
integration is performed via tightly coupled APIs or scheduled batch jobs. Although this design has historically enabled
enterprise stabilization (10 years ago), it creates immense problems in high transactional environments, distributed digital
platforms, and flexible operational requirements.

Telecommunications, digital commerce, and subscription-based services industries now have millions of financial and billing
transactions per hour. Such workloads need highly scalable, reliable, and integration-ploy systems that can continuously
process events.

1.2. Limitations of Traditional ERP Integration Models

Traditional ERP architectures suffer from multiple structural limitations that come in the way of enterprise performance and
operational agility.

Instead, synchronous transaction processing models become bottlenecks when large volumes of business events need to be
processed simultaneously. Transaction latency may increase dramatically when external systems need an immediate
response from ERP systems.

Second-generation integration glue frameworks work in batch mode to synchronize data among enterprise systems.
Financial transactions, billing adjustments and revenue recognition processes may not surface to downstream systems until
after a batch cycle is completed.

Third, tight integrations limit the agility of organizations to respond to new business models. Introducing new digital
services is often accompanied by complex system changes and lengthy deployment timelines.

Event-Driven Enterprise Systems

Event-driven architecture (EDA) have become a popular model for developing flexible and scalable enterprise systems. In
Event Driven architecture, business activities produce events which are sent over messaging infrastructures and processed
asynchronously by independent services.

Solutions like SAP Business Technology Platform are examples of cloud platforms with enterprise-grade event streaming
capabilities, which allow application publish and subscribe to stream of real-time events. In this architecture, enterprise
domain events can propagate across the enterprise and business processes can be broken down into separate services that
react dynamically to the enterprise events.

The development of microservice-based application models (such as the SAP Cloud Application Programming Model)
increases the potential of organizations building a modular application capable of event processing independently without
compromising system scalability.

While the prominence of event-driven systems in cloud-based computing environments is on the rise, there is limited work
to provide clear guidance on how similar architectures could systematically impact large-scale applications such as ERP.

1.3. Research Objective

This research aims to design and assess a scalable event-driven ERP that can facilitate real-time enterprise operations. The
goal below is to be achieved by this research.

« An event-driven ERP processing architectural blueprint

« Event streaming — Integrate ERP transaction systems with event streaming infrastructures

« Enable microservice-based enterprise automation

« Assess performance gains against standard ERP integration paradigms

1.4. Research Contributions
This research makes the following contributions to enterprise computing:

1.4.1. Architectural Contribution
A large-scale enterprise systems a multilayer event driven ERP architecture
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1.4.2. Technical Contribution
Microservice-based cloud applications with ERP Transactional Processing.
1.4.3. Operational Contribution
Numerical evidence showing significant boosts in system throughput, latency improvement, and real-time
processing capacity.
1.4.4. Experimental Contribution
A scalable model enabling real-time enterprise automation and revenue event processing.

2. Literature Review
2.1. Evolution of ERP Financial Control Architectures

SAP should consider the evolution of ERP financial control architectures.

Over the last thirty years, Enterprise Resource Planning (ERP) systems have transformed from monolithic transaction-
processing platforms to integrated enterprise ecosystems. The early-stage ERP implementations of the 90s were largely
focused on consolidating both financial and operational data into enterprise-wide centralized systems to drive efficiency
and consistency in organization. With the arrival of platforms like SAP S/4HANA, ERP received new enhancements like in-
memory processing, real-time analytics, and improved data integration mechanisms.

Despite this progress, most enterprise ERP environments are still based on synchronous transaction processing and tightly
coupled integration models. ERP systems are tightly coupled applications where business logic and data access are co-
located as a single application layer in such architectures. Although this approach guarantees data consistency and
governance, it creates restrictions for scalability, system agility and integration flexibility in highly distributed digital
ecosystems.

With organizations ever willing to convert their business models into the digital world with real-time customer interactions
(with frequent updates) and high-volume transaction streams, traditional ERP processing architectures are struggling
significantly to maintain throughputs along with faster responses.

2.2. ERP Integration Architectures

When ERP systems exchange data with external enterprise applications (such as customer relationship management [CRM]
solutions, billing platforms, supply chain solutions, and analytics platforms), this process uses an enormous number of
integration frameworks. There are three main models that traditional ERP integration architectures typically follow:

2.2.1. Point-to-Point Integration
Direct system connections between ERP and external applications.
2.2.2. Middleware-Based Integration
Use of enterprise service buses or integration platforms to orchestrate communication between systems.
2.2.3. Batch-Oriented Data Synchronization
Scheduled jobs that replicate transactional data between enterprise systems.

Although historically, these integration models have driven enterprise data interchange, they have some operational
constraints. Point-to-point integrations lead to complexity of dependency on systems, middleware architectures can lead to
centralization bottlenecks, and batch processes result in data being unavailable now for downstream processes.

Cloud-based integration platforms like SAP Business Technology Platform offer enhanced scalability and API-led
connectivity. Yet most enterprise environments still rely on synchronous communication models that restrict summarized
processing and distributed scaling.

2.3. Event-Driven Architecture in Enterprise Systems

Event-Driven Architecture (EDA) becomes a popular pattern for building scalable and loosely coupled enterprise systems.
The flow of discrete events from business activities through messaging infrastructures to independent services responsive to
those events represents one approach among many ensured by ever-maturing standards.

This method overcomes several challenges presented by legacy integration schemes:
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« Asynchronous communication between services

« Distributed processing led to better system scalability

« Hosting of enterprise applications with reduced system coupling
« Propagation of business events in real-time across platforms

Since then, cloud-native platforms have rapidly integrated event streaming functionality that aligns with these architecture
styles. Event Brokers and messaging infrastructures enable publishing/subscribing to enterprise events in an application
without direct dependency on the systems involved.

That said, while event-driven architectures are common in modern microservices platforms, they are less commonly used
within core ERP transaction environments due to concerns related to data consistency, governance, and system complexity.

2.4. Microservices and Cloud-Native Enterprise Applications

Cloud computing adoption has moved toward microservice-based enterprise application architecture. Microservices
architecture divides up complex applications into smaller independent services that communicate via APIls or messaging
infrastructures. This architecture allows organizations to deploy, scale and maintain services independently.

“We have different frameworks, such as the SAP Cloud Application Programming Model that allows for microservice-based
enterprise applications that extend the ERP without hitting or modifying the core,” Ghanem said. These extension models
enable organizations to embed additional digital capabilities, but in a way that maintains the stability of transactional ERP
systems.

2.5. ldentified Research Gaps

This literature review identifies several gaps within the domain of enterprise ERP architecture:

Only limited use of event-driven architectures in ERP transactional environments.

Absence of homogenized frameworks that brings ERP systems, event streaming platforms and microservice-based enterprise
applications together.

Event-Driven ERP architectures lack empirical evaluation under enterprise-scale transaction workloads.

Limited research addressing the Current Processing of Financial and Revenue Events in distributed ERP ecosystems.

There are gaps in this schema that indicate the lack of a definitive architectural framework to bind ERP transaction processing
systems to event driven enterprise computing models.

3.

Event-Driven Enterprise ERP Architecture (EDEA Framework)
3.1. Architecture Overview

To overcome the limitations of traditional ERP systems in terms of scalability, responsiveness, and integration aspects, the
Event-driven enterprise resource planning (EDEA). Traditional ERP architecture is primarily a synchronous transactional
processing oriented with tightly coupled integrations, which limits the system agility in high transaction volume and
distributed digital platform environment.

This architecture builds best of both worlds to use transactional processing power from SAP S/4HANA as the central system
of record and cryptographically prove that data exists with cloud-native integration and event streaming capabilities away
via SAP Business Technology Platform. Micro-service based development frameworks, such as SAP Cloud Application
Programming Model are used to implement application services responsible for the processing of events.

3.2. Architectural Design Principles
The design of the EDEA framework is guided by several key architectural principles.

Asynchronous Event Processing

Events produced by business activity get propagated in an asynchronous manner using Enterprise Messaging infrastructure.
This enables separation of transaction generation from the downstream processing services and enhances overall system
scalability.
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Loose System Coupling
Services in the architecture communicate via event streams, not APl dependencies. It enables enterprise applications to
evolve one at a time, preventing changes from impacting the centralized ERP system.

Distributed Microservice Processing
The event processing logic is in the distributed microservices that can be dynamically scaled based on transaction volume.

Real-Time Enterprise Automation
A real-time event generated within ERP systems can trigger automated workflows that update financial records, initiate
reconciliation processes and support operational analytics.

3.3. EDEA Architecture Layers

The Proposed architecture consists of five functional layers that collectively support event-driven enterprise processing.
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3.3.1. Event Generation Layer

The Event Generation Layer generates enterprise events for the underlying ERP transactions. These events are important
business activities including posting to financials, billing operations, order processing and revenue recognition.

The business transactions executed in SAP S/4HANA feed structured event messages including detailed transaction
metadata into the ERP core. Examples of generated events include:

e  Financial document created.

e Billing transaction processed.

e Revenue recognition event triggered.
e Payment transaction completed.

3.3.2. Event Streaming Infrastructure

The Streaming Infrastructure serves as the communication backbone of the architecture. ERP systems publish events to
an event broker where they can be consumed by multiple independent services.

Event streaming services offered by SAP Business Technology Platform allow for scalable event distribution to
enterprise applications. The event broker guarantees that events are persistent, delivered and ordered so that
enterprise communication is reliable.

Key responsibilities of this layer include:

e Event routing and distribution

e Message persistence and replay.
e  Subscription management

e Event filtering and prioritization

This framework allows enterprise services to receive and process events without having dependencies on each of the
systems involved.

3.3.3. Microservice Processing Layer

This is where distributed services exist to handle enterprise events and business logic in the Microservice Processing
Layer. SAP Cloud Application Programming Model is one of the microservice frameworks in which these services are
implemented.

Each micro service subscribes for specific event types and can-do targeted business functions. Examples of event-
processing microservices include:

e Financial validation services

Billing reconciliation services

e  Revenue recognition processors

e  Customer account update services

Architecture style promotes horizontal scalability and fault isolation by spreading business logic to independent
microservices. Enterprise services can be added or enhanced independently without altering the ERP core system.

3.3.4. Intelligent Automation layer

The Intelligent Automation Layer is equipped to provide higher-level automation capabilities that respond to enterprise
events and perform autonomous operational actions. This might include services like predictive analytics, anomaly
detection models, or automated financial reconciliation processes.

Automated responses that can be triggered from an event-driven automation service that analyzes streams of
transaction data include:

e Risk detection and fraud alerts.
e Automated billing adjustments.
e  Financial reconciliation corrections.
e  Operational workflow initiation.
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This layer turns enterprise systems from passive transaction processing into active operational intelligence platforms
that can respond dynamically to business events.

3.3.5. Enterprise Analytics Layer

The Enterprise Analytics Layer integrates event streams in terms of analytical processing and Bl use cases.
Organizations can draw operational insights from enterprise events that are captured in real time rather than relying
on batched data extraction processes.
Event data may be processed by analytics services to support:

e Real-time financial dashboards

e  Revenue performance monitoring

e  Customer transaction behavior analysis

e  Operational performance metrics.

3.4. Event Processing Workflow

The EDEA framework supports a structured event processing workflow that coordinates interactions between architectural
layers.

e A business transaction is executed within the ERP system.

e The ERP platform generates an event representing the transaction.

e The event is published to the event streaming infrastructure.

e  Subscribed microservices receive the event and execute relevant business logic.

¢ Intelligent automation services analyze the event and trigger additional workflows if necessary.
e Event data is recorded within the enterprise analytics layer for monitoring and reporting.

This workflow allows enterprise processes to function in an ongoing manner without synchronous conversations between
systems.

3.5. Advantages of the Proposed Architecture
The Event-Driven Enterprise ERP Architecture provides several operational benefits ~ for modern enterprises.

Improved Scalability
Distributed event processing also allows enterprise systems to process drastically more transactions than conventional
monolithic ERP architectures.

Reduced Integration Latency
Asynchronous communication eliminates many of the delays associated with
synchronous system integrations.

Enhanced System Flexibility
New enterprise services can be introduced without modifying core ERP transaction logic.

Real-Time Operational Visibility

Real-time financial and operational performance monitoring Continuous event streaming allows organizations to harness
data in an actionable format, enabling real-time monitoring of financial performance and operations.

4. Methodology
4.1. Research Design

By utilizing a design science research methodology, this study utilizes the EDEA Framework as a scalable architectural
paradigm that converts traditional monolithic ERP transaction processing into event-driven asynchronous enterprise
workflows.

The research methodology consists of five structured phases:
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1. Problem Identification

2. Framework Design

3. Prototype Implementation
4. Experimental Evaluation

5. Statistical Performance Analysis

In this paper, we investigate whether the scalability, transaction throughput, and system responsiveness of input/output-
bound ERP applications can be significantly increased if event-driven architectures are employed in place of conventional
synchronous ERP integration methods.

4.2. Problem Identification

Traditional ERP systems rely heavily on synchronous transaction processing and tightly coupled system integrations, which
create several limitations:

Synchronous RFC/API Calls High Latency

Tight System Coupling Low Scalability

Batch Data Synchronization Delayed Business Insights
Transaction Blocking Reduced Throughput

In large enterprise landscapes, these issues become critical when processing millions of financial, billing, and subscription
transactions.

4.3. EDEA Framework Design

Event-Driven Enterprise ERP Architecture (EDEA) is based on an architecture comprising a multi-layer event processing
model that disassociates execution of the ERP transaction from downstream processing workflows.

Architectural Layers
The framework consists of five architectural layers:

1. ERP Event Producer Layer
2. Event Streaming Platform
3. Event Processing Layer

4. Cloud Microservices Layer

5. Enterprise Analytics Layer

ERP Event Producers

ERP integration services publish events asynchronously. ERP applications create events for key business processes, such as:
e  Financial document posting

e Billing and invoicing

e Subscription lifecycle updates

e Revenue recognition updates
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e  Customer master data modifications

4.4. Experimental System Implementation
A prototype enterprise system was implemented using a hybrid ERP-cloud architecture including:
ERP Core System:

* SAP S/AHANA
» ABAP Event Framework
* RAP Business Objects

Cloud Event Infrastructure:

« Kafka-based streaming platform
* Event gateway APIs

Microservice Layer:

» CAP-based business services
* Node,js and Java microservices

Cloud Platform:
» SAP BTP runtime services
Data Analytics Layer:

» Event data lake
« Real-time dashboards

This architecture allowed simulation of large-scale enterprise transaction workloads.
4.5. Experimental Evaluation

Hence, synthetic enterprise workloads were simulated based on realistic ERP transaction distributions for the framework
evaluation.

The experimental evaluation used five quantitative metrics.
Transaction Processing Latency

Average latency between event generation and downstream processing completion. It is measured in milliseconds.

Latency = Tprocessing — Tevent

System Throughput

Number of transactions processed per second. Measured in TPS (Transactions Per Second).
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Total Transactions
Processing Time

Throughput =

System Scalability Index
Measures performance stability as workload increases.

Throughputyigh 1oad

Scalability Index =
catanbity Index Throughputy,sejine

Integration Coupling Score

Measures the degree of system dependency across integration interfaces.

Coupling = Number of direct dependencies

Total system services

Two architectures were benchmarked.
Architecture A — Traditional ERP Integration
Characteristics:

« Synchronous API calls

- Batch processing

* Point-to-point integrations
Architecture B — EDEA Framework
Characteristics:

« Event streaming

* Microservices processing

« Asynchronous workflows

The benchmark test included three workload scenarios:

Low 10,000
Medium 50,000
High 120,000
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4.6. Statistical Analysis
Performance differences between architectures were evaluated using:
t-test Analysis

To validate statistical significance between architectures:
)

\,-"sﬁl ny + 3% [ny

Significance threshold: p < 0.05
Regression Analysis

Used to analyze relationship between system load and processing latency.

Latency = By + B1(SystemLoad) + €

5. Implementation Architecture of EDEA Framework

The Event-Driven Enterprise ERP Architecture (EDEA) framework was implemented as a distributed event-driven
system integrating enterprise ERP platforms with cloud-native microservices and real-time event streaming infrastructure.

The architecture decouples ERP transaction processing from downstream business workflows by introducing event-based
communication between system components.

The implementation consists of five primary layers:

ERP Event Producer Layer
Event Streaming layer
Event Processing layer
Microservices Layer
Analytics Layer

vk wnn =

This layered architecture enables horizontal scalability, asynchronous processing, and fault-tolerant enterprise integration.

5.1. ERP Event Producer Layer
The ERP Event Producer Layer is responsible for generating enterprise events from core ERP transactions.

The implementation utilized enterprise ERP platforms such as SAP S/4HANA, where business processes generate
transactional data for domains including:

e  Financial Accounting
e  Subscription Billing
e  Revenue Management
e  Customer Account Management
e  Order Management
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5.2.

Event Generation Mechanism

The Business events are generated through the ABAP Event Framework using custom event classes.

Example event trigger during invoice posting:
EVENT: InvoiceCreated.
DATA: event_payload TYPE zinvoice_event.
event_payload-invoice_id = Iv_invoice.
event_payload-customer_id = lv_customer.
event_payload-amount = Iv_amount.
event_payload-billing_date = sy-datum.
CALL METHOD zcl_event_producer=>publish_event

EXPORTING

event_name = 'InvoiceCreated'
payload = event_payload.

Each ERP transaction publishes an event message containing relevant business attributes.
Event Payload Structure
The event payload is structured using JSON format.
Example event message:
{

"event_type": "InvoiceCreated",

“invoice_id": "INV104859",

"customer_id": "CUST90231",

"billing_amount": 560.75,

“currency": "USD",

"timestamp": "2025-10-04T14:33:12"

Event Streaming Layer

At Mechanical Bird we rely on an Event Streaming Layer for a high-throughput messaging infrastructure responsible for
reliable event transport and persistence.

We implemented it using a distributed streaming based platform built on top of Apache Kafka to handle enterprise
scale event pipelines.
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Kafka Topic Structure

Each business domain was mapped to dedicated event topics.

Invoice-Events Billing and invoicing
Finance-Events Financial Postings
Subscription-Events Subscription Lifecycle
Customer-Events Customer Master Data
Revenue-Events Revenue Recognition

Event Partitioning

To ensure scalability, events were partitioned by business identifiers.
Example:

Partition Key = Customer_id

Partition enables:

e  Parallel processing
e Load balancing across consumers
e High throughput event ingestion

Fault Tolerance
Kafka replication was configured with:
Replication factor: 3
Minimum in-sync replicas: 2
The configuration ensures high availability and durability of enterprise events.

5.3. Event Processing layer
Here the Event Processing Layer filters, transforms and routes incoming events and invokes business microservices.
This layer implements stream processing pipelines using real-time event processing engines.
Key responsibilities include:

e Event Validation

e Data Enrichment

e  Business rule filtering
e Event routing

Stream Processing Example
Downstream processing of invoice events is enriched with customer segmentation data.
Example Processing Pipeline:

Invoice Event

Validation
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Customer Enrichment
Fraud Detection &ueck
Microservice invo;ation
This architecture ensures intelligent event routing and business workflow automation.
5.4. Cloud Microservices layer

Business logic run on incoming events in Microservices Layer The implementation was built using Cloud Application
Programming Model (CAP) and deployed on SAP Business Technology Platform.

Microservices were developed using Node.js services, Java based services & Rest APIs. So, each microservice subscribes
to certain event topics.

Billing Validation Service Validates billing transactions
Revenue Allocation Service Calculates revenue recognition
Fraud Detection Service Identifies abnormal billing activity
Customer Notification Service Sends real-time notifications
Financial Analytics Service Aggregates financial metrics

Event Consumer Example

kafkaConsumer.subscribe("invoice-events")
kafkaConsumer.on("message", async (event) => {
const invoice = JSON.parse(event.value)

await BillingValidationService.validate(invoice)

]

5.5. Enterprise Analytics Layer
The Analytics Layer aggregates event data to generate operational insights and real-time dashboards.
Event data is streamed into a centralized event data lake for analytics processing.
Data Sources Include:

e ERP Transaction Events
e  Microservice execution logs
e Event Processing Metrics

Analytics Capabilities Include:

e Real-time transaction monitoring
e  Financial performance dashboards
e  Anomaly Detection

e  Operational KPIs

Streaming analytics pipelines continuously update enterprise dashboards with near real-time visibility into ERP
operations.
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5.6. Security and Governance
Enterprise security policies were implemented across the architecture to ensure compliance and data protection.
Security Controls
Authentication:
OAuth 2.0 API security
Encryption:
TLS encryption for event transmission
Access Control:
Role-based access policies
Audit Logging:
Complete event audit trail
These controls ensure secure enterprise event processing across distributed system components.

5.7. Deployment Infrastructure

For scalability, EDEA framework was deployed using containerized infrastructure to ensure scalability.
Deployment technologies include:

Microservices Kubernetes clusters

Event Streaming Distributed Kafka cluster
ERP Gateway APIs APl management gateway
Analytics services Cloud data platform

Container orchestration enables automatic scaling under high transaction loads.

5.8. System Workflow Example
A typical enterprise transaction follows this event-driven flow:
e Invoice created in ERP
e ERP publishes InvoiceCreated event
e Event streamed to Kafka topic
e  Stream processor validates event
e  Microservices process business logic
e Analytics platform updates dashboards
Total workflow processing occurs asynchronously without blocking ERP transactions.

6. Results
6.1. Experimental Overview

The performance comparative analysis was performed for Event-Driven Enterprise (EDEA), the proposed architecture with
the traditional synchronous ERP integration model implemented on SAP S/4HANA enterprise workflows.

Two architectures were benchmarked:
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Architecture A — Traditional ERP Integration
« Synchronous APIs

* Batch data processing

+ Point-to-point integrations

Architecture B— EDEA Framework
« Event streaming

« Asynchronous processing
 Microservices orchestration

« Cloud-native scalability

This was done by transitioning from event streaming infrastructure with Apache Kafka, and the microservices running on

SAP Business Technology Platform.

6.2. Transaction Latency Analysis

Transaction latency measures the time between ERP event creation and completion of downstream processing.

Average Transaction Processing Latency

Traditional ERP 780 ms 1420 ms 2450 ms

EDEA Framework 210 ms 320 ms 470 ms

Performance Improvement

Averaie Iatenci reduction achieved bi EDEA:

Low Load 73%
Medium Load 77%
High Load 81%

6.3. System Throughput Evaluation
System throughput measures the number of transactions processed per second (TPS).

Traditional ERP 420 680 950

EDEA Framework 1100 2150 3450

Throughput Improvement

The EDEA framework achieved:
e  2.6x higher throughput at low workload
e 3.1x higher throughput at medium workload
e 3.6x higher throughput at high workload

These improvements demonstrate the scalability advantages of event-driven architectures.

6.4. Scalability, Coupling and Event Processing Reliability

e To evaluate system scalability, workloads were increased progressively from 10,000 to 120,000 transactions per

hour.

e System coupling was measured by evaluating the number of direct system dependencies across integration

interfaces.

e The EDEA framework reduced integration coupling by 68%, significantly improving architectural flexibility and

maintainability.

e Event reliability measures the percentage of successfully processed enterprise events.
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e The event-driven architecture improved event processing reliability by 2.9%, largely due to streaming platform fault
tolerance and message replication.

Traditional ERP 0.42 38 0.76 96.4%
EDEA Framework 0.88 12 0.24 99.3%

6.5. System Resource Utilization

Resource Utilization was also measure during peak workloads.

CPU Utilization 87% 62%
Memory Usage 79% 58%
Network Throughput 61% 44%

The event-driven architecture demonstrated more efficient resource utilization, primarily due to asynchronous processing
and distributed microservices.

6.6. Operation Impact
The assessment simulated 5 million ERP transactions over financial, billing and subscription areas.

The experimental evaluation demonstrates that implementing the EDEA framework provides several enterprise-level
operational benefits:

« Faster enterprise transaction processing
« Improved system scalability

* Reduced integration complexity

« Enhanced fault tolerance

« Improved real-time analytics capabilities

These improvements are particularly significant for high-volume enterprise systems managing large-scale financial and
subscription transactions.

7. Conclusion

Enterprise Resource Planning (ERP) systems continue to provide the operational backbone for modern enterprises and are
foundational to mission-critical business processes spanning financial management, subscription billing, customer lifecycle
management as well as supply chain operations. But traditional ERP integration architectures are often built on top of
synchronous processing models and tightly coupled system interfaces that limit scalability, increase processing latency, and
restrict real time business responsiveness.

We present the Event-Driven Enterprise ERP Architecture (EDEA) Framework, a scalable architectural paradigm designed to
evolve traditional enterprise resource planning transaction processing from a continuous mode of integrating asynchronous
access models to an event-driven, orchestrated architecture model for an entire enterprise. The solution separates ERP
based transactional workflows from various downstream system processing via event streaming platforms and cloud native
microservices allowing more flexible and scalable interactions across enterprise systems.

We actually implemented and experimentally evaluated the proposed architecture in an enterprise ERP ecosystem
consisting of SAP S/4HANA as on-premise backbone, connected to distributed event streaming infrastructure via Apache
Kafka and cloud-native microservices hosted on SAP Business Technology Platform. The proposed architecture was
compared to traditional synchronous ERP integration methods on a simulated enterprise transactions dataset of five million
records.
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In addition to performance improvements, the EDEA framework brings significant architectural advantages. The framework
uses asynchronous event streaming and microservices-based processing, which allows it to optimize the scalability of
enterprise systems, facilitate real-time data processing and provide more agile integration between distributed enterprise
applications. These capabilities are critical as organizations move away from legacy ERP landscapes and towards cloud-
native enterprise architectures.

Overall, this research shows that event-driven ERP architectures offer a promising paradigm for next-generation enterprise
system design, especially in high-volume transactional environments like financial accounting, subscription billing and
revenue management systems. This paper has proposed an extensible data enterprize architecture framework (EDEA), which
provides a foundation for the system layers, connections and abstractions that can lead to quantifiable enhancements in
system performance, scalability, and integration capabilities.
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