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Introduction
As organizations strive to modernize their IT infrastructure, 
integrating legacy systems with new technologies remains a 
significant challenge. Legacy systems often underpin critical 
business operations, yet they typically lack the agility and efficiency 
of modern software architectures. This is where a service mesh can 
play a transformative role. In this article, we explore how utilizing 
a service mesh can facilitate the integration of legacy systems into 
a contemporary IT environment, enhancing connectivity, security, 
and monitoring without disrupting core business functions. 
Through a detailed examination, the paper presents service mesh as 
a critical solution that facilitates communication between outdated 
systems and modern microservices architectures. By abstracting 
network complexities and providing a uniform communication 
layer, service meshes offer a robust framework for legacy systems 
to interact with new technologies, thus extending their viability 
and effectiveness in a modern digital environment.

The Problem: Integrating Legacy Systems
Legacy systems are usually built on outdated technology stacks 
that are not compatible with modern protocols or architectural 
patterns. These systems are often monolithic, making them difficult 
to modify or scale. Businesses face several challenges with legacy 
systems, including:
•	 Limited Interoperability
	 Older systems often use proprietary protocols and data formats, 

making them difficult to connect with newer applications [1-
3].

•	 Complexity in Management
	 Managing these systems alongside modern applications can 

become cumbersome and error-prone.

•	 Security Risks
	 Older technology may not support latest security practices, 

exposing businesses to increased risks.
•	 Scalability Issues
	 Scaling monolithic legacy systems to meet increasing 

demands is often not feasible without extensive modification.

The Solution: Service Mesh
A service mesh is a dedicated infrastructure layer that facilitates 
service-to-service communications between microservices, often 
using a sidecar proxy that intercepts and manages the network 
traffic. By decoupling communication responsibilities from 
application code, a service mesh provides several capabilities 
that can help modernize and integrate legacy systems:

Seamless Connectivity
Service mesh can abstract the network-level complexities and 
provide a uniform way to connect disparate systems. For legacy 
systems, adapters or sidecar proxies can be used to enable 
communication over modern protocols like HTTP/2 or gRPC. 
This allows legacy systems to seamlessly interact with newer 
microservices without requiring significant changes to the legacy 
codebase.

Enhanced Security
With a service mesh, security features like mutual TLS (mTLS) 
can be uniformly applied across all services, ensuring encrypted 
and authenticated communications. This is crucial for integrating 
legacy systems that may not support these security measures 
natively [4].

Fine-Grained Traffic Control
Service meshes offer sophisticated traffic management capabilities 
such as canary releases, A/B testing, and blue-green deployments. 
These features can be leveraged to gradually integrate legacy 
systems with new applications, minimizing risk by carefully 
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controlling the traffic between new and old components.

Observability
Service meshes inherently provide detailed monitoring, logging, 
and tracing capabilities. By integrating a legacy system with a 
service mesh, organizations can gain insights into the system's 
performance and behavior. This enhanced observability is vital 
for troubleshooting and optimizing interactions between old and 
new parts of the IT infrastructure [5].

Implementation Strategy
Implementing a service mesh for legacy system integration 
involves several key steps:

Step 1: Assessment and Planning
Objective: Understand the existing legacy system’s architecture, 
dependencies, communication patterns, and potential challenges.
•	 Architecture Review
	 Document the current architecture of the legacy system, 

including hardware, software, network configurations, and 
interfaces.

•	 Dependency Mapping
	 Identify all internal and external dependencies, such as 

databases, external APIs, and other services that interact 
with the legacy system.

•	 Communication Analysis
	 Analyze the communication protocols and data formats 

currently in use. This will help in understanding how to 
configure the service mesh to handle these communications.

•	 Requirement Gathering
	 Define what functionalities from the legacy system need to 

be exposed to or integrated with modern systems. Establish 
non-functional requirements such as latency, throughput, and 
security considerations.

Step 2: Choosing the Right Service Mesh
Objective: Select a service mesh that best fits the organization’s 
requirements in terms of features, ease of use, community support, 
and compatibility with existing technologies [6,7].
•	 Feature Comparison
	 Evaluate different service meshes (like Istio, Linkerd, or 

Consul) based on features such as traffic management, 
security (mTLS), observability (logs, metrics, traces), and 
community support.

•	 Compatibility Check
	 Ensure the chosen service mesh can be integrated with the 

existing infrastructure and other planned modernizations.
•	 Pilot Testing
	 Consider conducting a pilot test using a non-critical segment 

of the legacy system to evaluate the service mesh’s impact 
and performance.

Step 3: Proxy Integration
Objective: Deploy sidecar proxies to handle the legacy system’s 
interactions with the service mesh [8-10].
•	 Proxy Deployment
	 Deploy the sidecar proxies alongside the legacy system 

components. This might involve containerization of some 
parts of the legacy system if feasible.

•	 Configuration
	 Configure the proxies to translate between the legacy 

communication protocols and those used by the service mesh. 
Ensure that the data formats are correctly handled (e.g., XML 
to JSON transformation).

•	 Service Registration
	 Register the legacy components as services within the service 

mesh, allowing other services in the mesh to discover and 
communicate with them.

Step 4: Security Configuration
Objective: Implement security measures to protect data and ensure 
trusted communication between services [4].
•	 Enable mTLS
	 Configure mutual TLS to ensure secure, encrypted 

communication channels between the service mesh 
components, including the legacy system.

•	 Access Policies
	 Define and enforce fine-grained access control policies to 

regulate which services can interact with the legacy system.
•	 Audit and Compliance
	 Ensure the configuration meets all relevant security standards 

and compliance requirements.

Step 5: Traffic Management
Objective: Manage and control how requests are routed between 
the legacy and modern services to ensure performance and 
reliability.
•	 Routing Rules
	 Implement routing rules that direct specific types of traffic 

to appropriate services, which can include versioning, A/B 
testing, or canary releases.

•	 Resiliency Configurations
	 Set up retries, timeouts, and circuit breakers to manage 

network failures gracefully and maintain system stability.
•	 Load Balancing
	 Configure load balancing within the service mesh to distribute 

traffic evenly across multiple instances of services, enhancing 
performance
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Step 6: Monitoring and Observability
Objective: Establish comprehensive monitoring and observability 
for the integrated system to ensure operational visibility and 
proactive issue resolution.
•	 Logging
	 Enable logging of all transactions and interactions involving 

the legacy system within the service mesh, to help in 
troubleshooting and auditing.

•	 Metrics Collection
	 Collect metrics related to traffic flow, latency, error rates, and 

system health. Use these metrics for performance tuning and 
capacity planning.

•	 Tracing
	 Implement distributed tracing to trace the flow of requests 

through the services in the mesh, which is crucial for 
diagnosing issues in complex distributed environments.

Step 7: Training and Documentation
Objective: Equip the team with the necessary knowledge and 
documentation to manage the new system effectively.
•	 Documentation
	 Create comprehensive documentation on the new service 

mesh architecture, configuration details, and operational 
procedures.

•	 Training Sessions
	 Conduct training sessions for development, operations, and 

support teams to familiarize them with the new system and 
operational practices.

Conclusion
Service mesh represents a powerful tool for organizations 
looking to integrate legacy systems with modern microservices 
architectures. By providing essential capabilities such as secure 
communication, traffic management, and observability, a service 
mesh can help bridge the gap between old and new, enabling 
businesses to leverage their existing investments while embracing 
new technologies. This strategic integration approach minimizes 
risks and lays a strong foundation for future innovations.
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