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As companies rapidly embrace digital transformation, legacy rule-based 

Enterprise Application Integration (EAI) techniques are proving increasingly 

unable to cope with the growing number of systems to integrate, continual 

change and the need for real-time processing․ SAP-centric IT landscapes with 

SAP S/4HANA, SAP Business Technology Platform (BTP), Software as a Service 

(SaaS) and heterogeneous non-SAP systems require a different kind of smart 

adaptive integration․ This article presents the AEAI pattern in SAP 

environments based on AI agents, event-driven cloud architecture and cloud-

native integration services, by bringing together AI-driven decision making, self-

healing integration flows, predictive scaling and event-based communication 

patterns․ Together, these help enterprises to automate integration, increase 

process resilience and governance, and respond to business events almost in 

real-time․ In this paper, we detail AI agents for the design, monitoring, 

optimization, security and remediation of integration scenarios․ This represents 

a shift from reactive integration management solutions to proactive integration 

ecosystems․ 

Keywords: Autonomous Enterprise Integration, Artificial Intelligence Agents, 

Event-Driven Architecture, Self-Healing Systems, Intelligent Governance 

1. Introduction  

Enterprise Application Integration (EAI) has always been a top priority in SAP landscapes, customarily 

driven by middleware-based integration․ Today, it is a business enabler, with modern enterprises running 

hybrid IT, where the enterprise resource planning (ERP) system is in constant connection with customer 

systems, IoT, analytics, and partners․ 

As enterprises migrate to cloud-based enterprise resource planning (ERP) systems such as the SAP 

S/4HANA and cloud-based software as a service (SaaS) business applications, connecting all enterprise 

systems is becoming increasingly complex․ Business systems are also affected by the digital 

transformation brought about by the four megatrends of cloud, big data, mobile and social software [1]․ 

Enterprise systems are highly available, distributed, and support data integrity throughout cooperating 

systems, and are available 24x7 [1]․ 

Static mappings and static routing rules are no longer appropriate․ Such an integration must be smart, 

context-aware, resilient, self-optimizing, and compliant with governance․ Autonomous Enterprise 

Application Integration (Autonomous EAI) expands this to AI agents, which manage the entire lifecycle of 
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integration solutions to transform SAP middleware from a passive transport layer to a smart operational 

layer that autonomously creates, executes, and heals integration flows․ 

 

2. Evolution of SAP Enterprise Application Integration 

2.1 From Point-to-Point to Middleware-Centric Integration 

The legacy SAP solutions mainly used point-to-point RFC, IDoc, and file-based interfaces․ While effective 

within a smaller scope, the tight-coupling of systems through this approach created scalability issues as 

the number of interfaces grew with the enterprise landscape․ Other foundational domains of enterprise 

architecture, such as the information architecture, application services architecture, data and analytics 

architecture, and cybersecurity architecture, also contributed to the integration challenge [1]․ 

SAP Process Integration (PI) and Process Orchestration (PO) moved the integration to a centralized 

engine, but required manual intervention to maintain mapping changes, monitor interfaces, troubleshoot 

errors, and plan for capacity․ Integration architects had to consider system quality attributes, such as 

interoperability, usability, reliability, and availability, along with business and governance concerns [1]․ 

2.2 Cloud-Native and API-Led Integration 

SAP adopted an API-first development approach and microservices architecture, event-driven integration, 

and hybrid connectivity in the SAP Integration Suite on the SAP Business Technology Platform․ 

According to research on microservices, independent deployability and scalability are key microservices 

operational benefits, while data consistency across distributed data stores and increased network traffic 

from remote API calls are key microservices operational challenges [6]․ 

Even with modern Integration Suite iFlows, the configuration is largely static and decision logic is hard 

coded, which may create a gap with the dynamic nature of modern SAP landscapes and the capability of 

the current integration tooling․ 

2.3 The Need for Autonomy 

Material flows through integrated SAP landscapes that can include SAP S/4HANA (Cloud and On-

Premise), SAP SuccessFactors, SAP Ariba, as well as non-SAP SaaS apps, custom microservices and IoT 

platforms․ With the increasing amount of transactions and the increasing speed of business in areas of 

digital supply chains and omnichannel commerce, real-time decision making, predictive optimization, 

self-healing and autonomous scaling are required․ This is driving the need for an AI-native integration 

architecture in the SAP landscape․ 

 

3. AI Agents in SAP Integration Architecture 

AI agents are smart operators embedded in SAP Integration Suite and SAP BTP that automate cognitive 

tasks which are typically performed by architects or integration developers. Research on AI-based 

recommender systems is projected to grow at a compound annual growth rate of 14.82%, with growth 

rates peaking between 2023 and 2025, presenting the potential of smart recommendation engines across 

complex technical spheres [3]. 
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3.1 AI-Assisted Integration Design 

By utilizing metadata from APIs, IDocs, OpenAPI specifications, and previous integration patterns, AI 

agents can suggest integration patterns (such as event-driven or synchronous API patterns), adapters 

(OData, REST, SOAP, IDoc, SFTP, etc․), a canonical data model, and generate a message mapping․ LLMs 

trained on SAP integration artifacts such as iFlow templates, BAPIs and IDocs can interpret business 

requirements and create iFlows in SAP Integration Suite [3]․ 

More advanced automated integration recommendations may be achieved using deep learning 

techniques, such as convolutional and recurrent neural networks, trained on the historical performance 

and structure of flows in SAP system landscapes [3]․ 

3.2 Reinforcement Learning for iFlow Optimization 

The SAP iFlows are optimized during runtime by reinforcement learning algorithms based on 

performance indicators such as message throughput, processing time, error rate and resource utilization․ 

The agent formulates the execution of the iFlow as an optimization problem, where it explores the current 

state, takes actions such as changing the batch size, retry interval or routing conditions, and receives 

feedback using the performance metrics․ 

This optimization problem is well suited for Deep Q-Network (DQN) architecture․ Coalescing Q-learning 

and experience replay make DQN very effective in an enterprise integration environment with a large 

state space [4]․ DRL-based optimization has been successfully applied to SAP integration leading to the 

meaningful reduction of processing time and retrying due to errors when dealing with high-load 

environments [4]․ 

3.3 Autonomous Schema Evolution Handling 

Many integration issues occur when schema definitions in the SAP system change, such as during a new 

system version upgrade, an IDoc version upgrade or changes to an OData service․ AI agents can detect 

schema changes and automatically create message mappings in SAP Integration Suite․ They can also 

trigger regression testing workflows․ This greatly reduces downtime for SAP S/4HANA upgrades and SAP 

BTP service updates․ 

AI Capability SAP Application Technique 

Integration pattern 

recommendation 

iFlow design in SAP Integration 

Suite 
LLMs trained on SAP artifacts 

Adapter and mapping 

suggestion 

OData, IDoc, REST, SFTP 

selection 
Deep learning on historical flows 

Runtime iFlow 

optimization 
Batch size, retry, routing tuning Reinforcement learning (DQN) 

Schema evolution 

handling 

IDoc/OData version change 

detection 
Automated mapping regeneration 

Table 1: AI Agent Capabilities for SAP Integration Design and Optimization [3, 4] 

 



Copyright © 2026 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons 

Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is 

properly cited. 

 

Journal of Information Systems Engineering and Management 
2026, 11(2s) 

e-ISSN: 2468-4376 

https://www.jisem-journal.com/ Research Article  

 

 1491 

4. Event-Driven Integration Using SAP BTP 

4.1 SAP Event Mesh and Loose Coupling 

SAP Event Mesh provides asynchronous, event-based communication between systems using a publish-

subscribe mechanism․ It decouples SAP and non-SAP systems from each other, providing a more scalable 

architecture that is fail-safe and which can react in real-time to business events․ This model, based on 

reactive programming principles, has been studied with respect to its notion of event streams in time-

varying values, lifting operations, glitch avoidance, and distribution [5]․ 

4.2 AI-Driven Event Correlation 

In a complex SAP landscape, thousands of events are generated every minute across SAP S/4HANA, SAP 

SuccessFactors, SAP Ariba and partner systems․ AI-based models analyze these event streams to spot 

relevant patterns in the business context, suppress irrelevant signals, correlate events across systems and 

trigger composite business workflows․ [5] For example, late shipment information from the logistics 

provider, delayed supplier confirmations from SAP Ariba, and inventory level breaches in SAP S/4HANA 

can all be correlated by the AI model to assess future supply chain disruptions before they reach 

production planning․ 

CEP engines in SAP Event Mesh use machine learning-based pattern recognition, historical data analysis 

using sliding time windows, and algorithms to match event patterns from heterogeneous event producers 

in real time․ 

4.3 Intelligent Event Prioritization 

AI agents dynamically prioritize events based on business criticality, SLA issues, financial impact, and 

customer tiers to ensure that business-critical SAP integration flows (such as financial close transactions 

or order confirmations) are processed even when the system is under maximum load․ 

Event Type Source System AI Action Business Outcome 

Delayed shipment Logistics provider 
Correlate with inventory 

breach 

Supply chain disruption 

alert 

Supplier confirmation 

delay 
SAP Ariba 

Link to production plan 

events 

Proactive supplier 

switch 

Inventory threshold 

breach 
SAP S/4HANA 

Trigger safety stock 

adjustment 

Continuity of 

production 

Financial close 

transaction 
SAP S/4HANA 

Prioritize over low-tier 

events 
SLA compliance 

Table 2: Event Correlation and Prioritization Across SAP Systems [5, 6] 

 

5. Self-Healing and Resilient SAP Integration Operations 

5.1 Continuous Observability 

The AI agents also monitor logs, queues, error patterns, and metrics from the SAP Integration Suite, SAP 

Event Mesh, API gateways, and the cloud infrastructure, using distributed tracing through correlation 
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identifiers that are attached to messages, to provide end-to-end visibility across the SAP and non-SAP 

components and services [7]․ 

5.2 Root Cause Isolation 

Anomaly detection and causal inference models can be applied to check if the root cause of the problem 

was a credentials expiry, an API throttling in the SAP BTP, the IDoc schema mismatch, the high network 

latency or the downtime of the backend SAP system․ A survey of anomaly detection and root cause 

isolation methods based on logs, distributed traces and monitoring is a good starting point [7]․ 

This way, the AI agents ensure that incidents are not escalated too early, having already determined the 

most probable cause based on statistical confidence scores, avoiding alert fatigue․ 

5.3 Auto-Remediation 

Autonomously triggered remedial actions include refreshing OAuth tokens for SAP BTP services, 

rebalancing SAP Event Mesh queues, depending on the situation, switching to alternative API endpoints, 

regenerating IDoc or OData mappings in SAP Integration Suite or triggering controlled message 

reprocessing․ In SAP's self-adaptive architecture research, autonomously triggered structural and binding 

adaption under high concurrent load resulted in a 36․12% reduction of the average response time [6]․ In 

SAP integration, for instance, such adaptation mechanisms reduce Mean Time to Resolution (MTTR) and 

business disruption․ 

Failure Scenario 
Root Cause 

Detection Method 

Autonomous 

Remediation 
Impact 

Token expiry 
Anomaly detection on 

auth logs 
OAuth token refresh 

Zero manual 

intervention 

IDoc schema mismatch 
Distributed tracing 

comparison 

Mapping regeneration 

in Integration Suite 
Reduced MTTR 

Queue imbalance 
Queue depth 

monitoring 

SAP Event Mesh 

rebalancing 
Sustained throughput 

Backend SAP system 

downtime 

Causal inference 

scoring 

Fallback endpoint 

activation 

36.12% response time 

improvement [6] 

Table 3: Self-Healing Actions and Performance Impact in SAP Integration [6, 7] 

 

6. Intelligent Governance and Compliance 

6․1 Policy-aware SAP Integration Governance 

AI agents validate SAP integration iFlows for enterprise architecture, security, data residency and other 

policies (e․g․ GDPR)․ They highlight non-compliant iFlow patterns, e․g․ Sending PII data from one 

region unencrypted to another, suggesting design alternatives for architecture changes․ The policy is 

modeled in a graph on SAP BTP and supports transitive, composite and context-aware constraint checks, 

taking governance review time from weeks to minutes․ 
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6․2 Dynamic API Lifecycle Management 

In SAP's API-centric landscape, SAP Business AI identifies version dependencies between producers and 

consumers, deprecated SAP OData or REST APIs, analyzes the impact of potential breaking changes on 

consumers and generates automated and updated documentation․ It builds dependency graphs between 

SAP S/4HANA, SAP SuccessFactors and Non-SAP systems to preemptively reduce the impact of breaking 

changes․ 

 

7․ Performance Optimization and Cost Efficiency 

7․1 Predictive Scaling on SAP BTP 

During month-end financial close, seasonal demand spikes in SAP S/4HANA and procurement demand 

spikes in SAP Ariba, clever agents predict integration loads and provision SAP BTP with cloud resources 

automatically․ Resource allocation strategies based on federated cloud simulations outperform static 

provisioning strategies by reducing turnaround time by greater than 50% and makespan by 20% on 

average [8]․ 

Hybrid public-private cloud deployments on SAP BTP allow for greater performance as public cloud 

resources are allocated, allowing an organization to balance and manage cost and performance based on 

its workloads [8]․ 

7․2 Cloud Service Ranking (Selection of SAP BTP) 

SMI frameworks based on analytical hierarchical process, a multi-criteria decision-making method, have 

been developed to rank cloud services based on accountability, agility, assurances, costs, performance, 

security and privacy, and usability [9]․ By applying SMI frameworks to the selection of SAP BTP services, 

organizations can provision services that best meet their enterprise governance requirements․ 

7․3 Latency-Aware Routing 

AI agents reliably monitor network latency, regional SAP BTP availability and backend SAP system health 

and based on telemetry, dynamically identify the optimum routes for SAP Integration Suite allowing for 

lower end-to-end response times for time-critical business transactions․ 

 

8․ Business Impact and Use Cases 

8․1 Automated Order-to-Cash in SAP S/4HANA 

Event-driven orchestration of SAP S/4HANA, CRM systems, logistic providers and financial systems 

allows AI agents to propagate and act on events of order creation, shipping and payment reconciliation․ 

Choreography over orchestration in distributed SAP microservices architectures allows these systems to 

autonomously respond to business events, with minimal human intervention, to improve business agility 

and cash flow [10]․ Correlation identifiers across SAP and non-SAP systems enable full end-to-end 

traceability of business transactions [11]․ 
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8․2 Clever Supply Chain Integration 

Conversely, SAP Ariba, SAP S/4HANA manufacturing modules, and SAP logistics applications use 

artificial intelligence-based event correlation to detect patterns of disruption in advance of them reaching 

the point of manufacture․ Proactive actions taken by AI agents in partner environments include switching 

on alternative suppliers and adjusting safety stock levels in SAP workflows for procurement, supplier, and 

inventory events․ 

8․3 M&A Integration Acceleration 

For mergers and acquisitions, AI agents analyze the APIs and database schema of the acquired systems, 

recommend integration templates from the SAP Integration Suite, automatically generate message 

mappings, and validate data in the context of an enterprise's organizational structure․ Since a company's 

organizational design has a strong link to the types of systems they develop [10], integrating these systems 

during M&A is a complex mapping challenge enabled by AI-enabled automation tools․ 

 

9․ Challenges and Future Outlook 

9․1 Trust and Explainability 

To enable autonomous SAP integration, deploying transparent AI decision models is paramount․ 

Explainable AI methods such as traceability, confidence levels and audit logs are especially useful for 

industries that need to comply with GDPR, SOX and industry regulations․ Due to lack of explainability, 

autonomous remediation actions in SAP financial or HR systems may not be auditable or defensible․ 

9․2 Compatibility with Earlier SAP ECC 

Most companies, however, are still running SAP ECC alongside their SAP S/4HANA systems, and many 

are slowly modernizing their landscape by adding wrappers around BAPIs and RFCs, extending event 

enablement and integrating from the IDoc world to SAP Event Mesh, or even using hybrid coexistence 

scenarios to gradually benefit from new integration capabilities․ 

9․3 Toward AI-native SAP integration platforms 

Future SAP integration platforms could support self-designing iFlows, autonomous SLAs between SAP 

BTP services and business consumers, cross-enterprise AI coordination between SAP and non-SAP 

ecosystems, and federated learning across business networks which could help suppliers, manufacturers 

and distributors share integration intelligence and preserve data confidentiality at the same time [10] [11]. 

 

Conclusion 

Autonomous Enterprise Application Integration is the next generation of SAP-centric architecture 

patterns for integrating enterprise applications․ By leveraging AI agents and event driven cloud landscape 

architectures with SAP's Business Technology Platform and SAP Integration Suite, enterprises can build 

clever, adaptive, and self-healing integration ecosystems instead of reactive manual ones․ Resulting 

benefits include lower operational costs, an order of magnitude higher resiliency and compliance, better 

responsiveness to business needs, and ultimately, a sustained competitive advantage․ As AI technologies 
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and SAP BTP capabilities evolve over time, fully autonomous SAP integration landscapes will become an 

important target for every digital-first organization that wants to capture maximum value from its SAP 

system․ 
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