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Abstract

This paper presents a comprehensive approach to migrating enterprise applications from Oracle
WebLogic Server to JBoss (now known as WildFly). The motivation behind this transition stems
from cost-efficiency, flexibility, and a shift toward open-source platforms. The migration process
is complex and involves a multi-phase plan encompassing compatibility analysis, environment
setup, deployment procedures, and post-migration validation. This paper covers pre-migration
preparations, technical and operational challenges, compatibility considerations, deployment
strategy, and post-deployment monitoring to ensure business continuity and performance
consistency.
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1. Introduction

Enterprise-level applications are supported by application servers, which guarantee the performance,
scalability, and availability of vital systems. Among the popular options in this space are Oracle
WebLogic Server and JBoss (WildFly). Oracle WebLogic is a robust and feature-rich platform that has
long dominated enterprise environments, especially those tightly coupled with Oracle’s broader
technology stack. However, businesses are moving away from proprietary middleware solutions like
WebLogic and toward more adaptable and affordable options like JBoss as a result of the increased
desire for modernization, lower total cost of ownership, and alignment with open-source ideals.

The migration from WebLogic to JBoss is not a simple straightforward process; it is a strategic
transformation that impacts infrastructure, application code, development practices, and operational
tooling. WebLogic and JBoss, although both Java EE-compliant, differ significantly in terms of
configuration management, deployment models, and proprietary feature sets. Therefore, companies need
to use a systematic and progressive approach that includes thorough compatibility assessments,
environment replication, and rigorous testing to guarantee a successful migration.

This paper outlines the end-to-end process for transitioning enterprise applications from WebLogic to
JBoss. It starts by discussing issues related to application compatibility and identifying regions where
WebLogic is tightly coupled. It then explores critical pre-migration activities, such as inventorying
applications and preparing the technical environment. The article also addresses typical migration-
related issues, such as variations in clustering, security, transaction management, and monitoring.
Additionally, a thorough deployment plan is described, stressing on risk reduction, automation, and
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repeatability. In order to guarantee that the migrated apps operate properly and fulfill performance
requirements in the new environment, the article concludes by highlighting the significance of post-
deployment monitoring and validation.

2. Application Compatibility

Understanding application compatibility is the first and most critical step in migrating from WebLogic to
JBoss. Although both platforms implement Java EE specifications, they differ in implementation details,
proprietary extensions, and administrative tooling.

Key areas to assess include:

JNDI Naming Conventions: WebLogic and JBoss have different default namespaces. References in the
application to global or module-level INDI names must be carefully reviewed and potentially refactored.

Data Sources: Configuration of JDBC data sources, connection pools, and XA transaction support
differs between the two servers.

Security Realms: WebLogic's default security realms, roles, and policies differ from JBoss's Elytron or
legacy security models.

Transaction Management: Differences exist in transaction timeout handling, recovery, and support for
distributed transactions.

Clustered Environments: Applications relying on WebLogic’s cluster-aware services, such as session
replication or JMS clustering, must be adapted to JBoss clustering architecture using Infinispan or other
subsystems.

Deployment Descriptors: WebLogic uses weblogic.xml and other vendor-specific descriptors, which
may need to be replaced or removed when moving to JBoss.

Compatibility testing tools such as the Tattletale (for JBoss) or custom Groovy/Java-based static code
analyzers are often used to flag incompatible configurations or proprietary API usage.
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Figure 1: Application Server Illustration
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3. Pre-Migration Considerations

The key to a successful WebLogic to JBoss transfer is careful planning. By making sure that
applications, infrastructure, and stakeholders are all completely prepared for change, pre-migration work
lays the groundwork for a seamless transfer. This stage speeds up total execution, lowers risk, and
avoids surprises during deployment.

e Application Inventory and Categorization

Start with a comprehensive inventory of all enterprise applications currently deployed on WebLogic.
This includes:

e Application names and versions
Deployment artifacts (WAR, EAR, JAR)
e Third-party libraries and frameworks
Integration points (APIs, services, databases)
Dependencies on shared resources like JMS, JDBC, and file systems

Applications should then be categorized based on complexity and criticality:

e Simple apps: Stateless or standalone apps with minimal dependencies.

® Moderate apps: Applications with database connections and internal APIs.

o Complex apps: Apps with clustering, session replication, external integrations, JMS, or use of
proprietary WebLogic features.

This categorization helps prioritize migration in phases, starting with low-risk applications.
e Dependency Mapping
All external and internal dependencies must be identified and mapped, including:

Databases (Oracle, MySQL, etc.)

Authentication systems (LDAP, AD, custom realms)

File storage and shared drives

Messaging brokers (WebLogic IMS, ActiveMQ, RabbitMQ)
Web services (SOAP and REST APIs)

This step is essential because many of these dependencies have different configuration and integration
mechanisms in JBoss compared to WebLogic.

e Configuration Audit
Audit all WebLogic server and domain-level configurations, such as:

e Managed server setup and clustering
e Data source connection pools and transaction settings
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Security realms, roles, and credential stores
Startup and shutdown scripts

JVM options and memory settings

Thread pool and work manager configurations

Every setting has to be checked for JBoss compatibility. For instance, JBoss's undertow or ejb
subsystems may require comparable thread pool adjustment for WebLogic's proprietary Work Manager
setups.

e Environment Planning and Provisioning

A parallel JBoss environment must be created to simulate the production environment as closely as
possible. This includes:

Staging servers or containers (Docker/Kubernetes)
Networking and firewall rules

Reverse proxies/load balancers (e.g., Apache, NGINX)
System users and file permissions

Infrastructure should be created using Infrastructure as Code (IaC) tools like Terraform or Ansible to
ensure repeatability and traceability.

e Development and Operations Readiness
Train development and DevOps teams on the JBoss ecosystem:

Admin tooling: JBoss CLI, HAL Management Console

Logging: JBoss logging subsystem, integration with ELK or Splunk

Deployment models: Domain vs. standalone mode, hot deployment vs. managed deployment
Security management: Elytron configuration and keycloak integration

Performance tuning: Thread pools, memory settings, garbage collection

This step is critical to avoid delays later during development, testing, or troubleshooting.
e Compatibility Assessment Tools
Use static analysis tools to scan for compatibility risks:

e Migration Toolkit for Applications (MTA) by Red Hat: Identifies usage of WebLogic-specific
APIs or configuration files that may be problematic.
Tattletale (for JBoss): Helps identify unnecessary dependencies and classloader conflicts.
Custom scripts to detect usage of deprecated or proprietary WebLogic classes.

Results from these tools inform remediation plans and code refactoring efforts.
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e Build and Deployment Pipeline Preparation
Evaluate existing CI/CD pipelines used for WebLogic deployments. For example, WebLogic often uses:

e WLST (WebLogic Scripting Tool)
e Jenkins jobs with ANT or Maven scripts
e (Custom shell scripts

These must be redesigned or rewritten for JBoss deployments using:

JBoss CLI scripting

REST APIs

Ansible playbooks

GitOps workflows (ArgoCD, Flux)

Where possible, include automated rollback and configuration drift detection.
e Establishing Migration Success Criteria
Before proceeding with actual migration, define what “success” looks like:

Functional parity (no regression in functionality)

Performance parity or improvement (same or better throughput, latency)
Zero or minimal downtime

Successful handling of rollback scenarios

Error-free logs and monitoring thresholds met

After deployment, these criteria are used as a standard for deciding whether to proceed or not.Setting up
a version control system for deployment scripts and configuration files is another aspect of pre-migration
that helps monitor changes and enable rollbacks when needed.

4. Migration Challenges

Moving business apps from Oracle WebLogic to JBoss (WildFly) is a strategic change that might
present many difficulties; it's not just a platform transfer. Although both platforms follow Java EE
standards, there are substantial differences between them in terms of implementation specifics,
management approaches, and proprietary features. A stable and effective migration depends on
comprehending and resolving these issues.

e Proprietary Feature Dependencies

WebLogic offers a number of proprietary features that are not natively supported by JBoss. These
include:

e WebLogic JMS (Java Messaging Service) with persistent stores and advanced configurations.
e Work Managers for thread prioritization and overload protection.
e WebLogic Diagnostic Framework (WLDF) for logging and monitoring.
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e (Custom security realms and credential mappers.
o Deployment plans (plan.xml) for environment-specific overrides.

JBoss may offer alternatives or require custom code to replace these features. For instance, JMS might
need to be migrated to ActiveMQ Artemis, and diagnostic needs may need to be fulfilled through ELK,
Prometheus, or JBoss logging subsystems.

e Configuration Model Differences
WebLogic and JBoss have different configuration philosophies:

e WebLogic uses centralized configuration via domain.xml, managed via WLST scripting.

e JBoss uses a modular configuration system with separate subsystems like datasources, undertow,
ejb3, messaging, and more.

This can create a steep learning curve for administrators and requires rethinking deployment
architecture. Manual translation of configurations from WebLogic to JBoss is error-prone unless
automated tools are developed.

e C(lassloading Conflicts
Each server handles classloading isolation differently:

e WebLogic often uses parent-first delegation.
e JBoss defaults to child-first (module-based) classloading using JBoss Modules.

This can lead to issues such as: class version mismatches,NoClassDefFoundError or ClassCastException
at runtime,conflicts between application libraries and server-provided modules

To resolve this, module exclusions or custom module definitions may be required in the jboss-
deployment-structure.xml.

e Security Migration Issues
Security is a complex domain where differences can break applications:

e WebLogic supports custom authentication providers, credential mappers, and identity assertion
providers.
JBoss uses Elytron, a newer and modular security framework.

Migrating to Elytron may involve:

Redefining realms (LDAP, JDBC, properties-based)

Rewriting JAAS login modules

Mapping roles and permissions in a new format

Testing SSL, SSO, and identity federation setups (e.g., with Keycloak)
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Even small misconfigurations can result in authentication failures or security loopholes.
e Resource Adapter and Connector Differences

Applications that utilize custom resource adapters or JCA connectors (for example, for external systems
like SAP, MQ, or custom databases) might not function properly with JBoss by default.

e JBoss requires connectors to be installed as modules and configured using specific XML
descriptors.
e WebLogic supports automatic deployment and more lenient classloading for adapters.

Testing and custom packaging may be needed to ensure adapters are recognized and loaded correctly.
e Transaction Management

WebLogic supports XA transaction coordination,

transaction timeouts, and recovery mechanisms that may differ from JBoss’s transaction manager.
Potential problems include:

o XA resource enlistment failures
e Timeout behavior mismatches
e Missing recovery logs or transaction leaks

Close testing of all transactional code (especially involving multiple resources) is required.
e Clustering and Session Replication
WebLogic’s clustering features are mature and tightly integrated, including:

e Session replication
e HTTP failover
e [oad balancing with WebLogic Plugin for Apache/IIS

In JBoss, clustering is handled through Infinispan and JGroups, which require:

e Explicit configuration of cluster nodes
e Network multicast settings or TCP stack tuning
e [oad balancer integration and sticky session configuration

Incorrect clustering can result in loss of session data, inconsistent behavior, or degraded performance.
e Logging and Monitoring Gaps
WebLogic uses WLDF and has deep integration with Oracle Enterprise Manager. JBoss provides:

e Log4j, JBoss logging, and JSON-formatted logs
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e Management endpoints via CLI and REST
e JMX and Prometheus exporters

Migration challenges arise when:

Log formats differ and disrupt centralized log collection

Alerting and dashboards need reimplementation (e.g., Grafana replacing OEM)
Custom log parsing or ELK pipelines require development

CI/CD and Automation Adjustments

WebLogic automation often relies on:

e WLST scripts
e ANT/Maven build hooks
e Oracle-specific plugins

In contrast, JBoss supports:

e (LI scripting (jboss-cli.sh)
e Management REST API
e Ansible roles or Helm charts (if containerized)

Adapting the CI/CD toolchain can involve significant effort, particularly if hardcoded scripts or binaries
depend on WebLogic internals.

e Organizational and Skill Gaps
Human factors are often underestimated. Key challenges include:

Lack of JBoss expertise in teams accustomed to WebLogic
Resistance to change from support and infrastructure teams
Documentation and tribal knowledge tied to WebLogic processes
Knowledge transfer and training timelines

Without structured enablement, these can cause delays, rework, and post-deployment instability.

5. Deployment Strategy
A well-planned deployment strategy minimizes business disruption and ensures repeatability.

e Phased Deployment: Start with lower environments (DEV, TEST, UAT) and progressively move
to production.

e CI/CD Integration: Leverage Jenkins, GitLab CI, or other automation tools to create pipelines for
JBoss deployments using JBoss CLI scripts or Ansible.

e Infrastructure as Code (IaC): Use tools like Terraform and Ansible to provision and configure
JBoss environments reproducibly.
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® Blue-Green or Canary Deployment: Reduce risk by running the new JBoss version in parallel
with WebLogic during initial cutover.

e Rollback Planning: Maintain a rollback plan that allows reverting to WebLogic if severe issues
arise post-deployment.

e Documentation: Maintain detailed deployment runbooks, rollback steps, and configuration
mappings from WebLogic to JBoss for audit and training purposes.

6. Post-Deployment Monitoring and Validation
After migration, it's critical to ensure that applications perform reliably in the new environment.

e Health Checks: Set up liveness and readiness probes for deployed services.
Log Aggregation and Analysis: Implement centralized logging using ELK (Elasticsearch,
Logstash, Kibana), Prometheus + Grafana, or JBoss native tools.

e Application Monitoring: Monitor key performance indicators such as response time, memory
usage, CPU load, GC pauses, and thread pools.

e FError Tracking: Use tools like Sentry or New Relic to capture runtime exceptions and
regressions.

e [oad Testing: Perform stress testing using tools like JMeter or Gatling to compare performance
metrics pre- and post-migration.

e User Feedback and Bug Triage: Collect feedback from business stakeholders and end-users to
identify edge cases and performance bottlenecks.

Effective monitoring not only validates the migration but also builds confidence in the new platform.
7. Conclusion

Migrating from Oracle WebLogic to JBoss (WildFly) is a significant undertaking that, when executed
with a structured strategy, yields considerable long-term benefits.These include lower licensing costs,
more alignment with cloud-native and DevOps principles, and enhanced flexibility through open-source
tooling. But there are many obstacles in the way of a successful conversion, from configuration
inconsistencies and proprietary dependencies to post-migration validation and deployment
reengineering.

This paper outlined a comprehensive approach to migration by addressing five key areas: application
compatibility, pre-migration work, migration challenges, deployment strategy, and post-deployment
monitoring. Each of these areas plays a critical role in minimizing downtime, preserving application
integrity, and optimizing operational efficiency.

Instead of viewing this as a one-time task, organizations should view this as a chance to update their
entire application and middleware architecture. Enterprise applications can be future-proofed beyond the
migration process by utilizing infrastructure as code, CI/CD, containerization, and reliable monitoring
tools.
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Ultimately, success lies not just in replacing one application server with another but in evolving the
enterprise IT landscape to be more adaptable, scalable, and cost-effective.
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