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Abstract - The microservices architecture is the foundation of today’s software. Microservices are fast and 

dynamic but particularly inflexible and change resistant. Here we are with the top practices and principles to 

consider while building microservice architecture. And will even share the issue and solution of microservices 

architectures. It will cover how to create and deploy microservices using containerization technologies like 

Docker, Kubernetes etc. The article will also include a discussion on stress observability (How to observe 

microservice performance and anomalies and apply data-driven decision making). 
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I. INTRODUCTION 
 Microservice architecture is revolutionizing the way software systems are designed and maintained. 

Applications were originally one monolithic system, which worked great for small applications, but painful as 

systems got bigger. From Monolithic to Microservices, Software applications were always designed as monolithic 

objects where every bit of it was tightly integrated and deployed as one piece.  
 

 This was not an easy process to implement because of: 

• Slow Development: Any modification to the application had to be re-deployed the whole system. 

Insufficient scalability: Scaling one part was scaling the whole application. 

• Technology Lock-In: There was a problem upgrading/replacing component with dependencies. 

 

A. The Evaluation of Microservice Architecture 

 Microservices architecture is an architecture in software engineering that designates an application as a set of 

small independent services. And it comes with features such as - 

• Micro and Individual: Each service is aimed at a particular business feature and is not connected to 

others. 

• Loosely Coupled: Services interface to each other using well defined APIs avoiding dependencies. 

• Self-Buildable: Each service can be independently built, deployed and scaled so that development 

and deployment times are reduced. 

• Business-Driven: Services relate to business units or services. 
 

II. METHODOLOGY 
 The foundation of modern software is microservices architecture. It’s fast, extensible and scalable when done 

well. But if you don’t implement best practices, it becomes a maze of complexity. 
 

 And let us use microservices best practices to build efficient, performant systems: 

• API Gateway: One entry point. It is easy to use for authentication, routing and request throttling. 

• Docker: Containerize your services with Docker to be platform neutral. This simplifies deployment 

and scalability. 

• Database Per Service: Each service should have a database. Don’t shackle services to each other 

using the same databases. 

http://ijmsm.prtechnologysolutions.in/
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• Stateless Services: Stateless is seamless. Copy user state back into a central database or cache. This 

makes horizontal scaling simple. 

• Scalability: Scale services by themselves. Profit from load balancers and autoscaling. 

• CI/CD Pipelines: automated builds, tests, and deployments. Continuous delivery is the engine of 

agile microservices. 

• Sensitivity: Record everything: logs, metrics, traces. You have Prometheus, Grafana, Jaeger as 

friends. 

• Event-Oriented Design: Talk with event-oriented systems asynchronously. It can be scaled and 

avoids tight coupling. 

• One Thing to do: Every Service Only One Job and Only One Job. Don’t bloated services that try to do 

everything. 

• Fault-Tolerance and Resilience Design in Case of Failure: Services need to handle 

unpredictability with elegance. Use of Retries, fallbacks, circuit breakers etc. 

• Orchestration: Integrate services with orchestrators like Kubernetes. Give them the 

communications and workflow logic so it isn’t as confusing. 

• Safety: Secure messages with HTTPS and OAuth2. Validate inputs, store secrets in safe stores like 

AWS Secrets Manager. 
 

III. PLANNING AND REVIEWS 
 Microservices design- This is a move that offers the best and the worst, in terms of reliability. It’s also scalable 

and adaptable with fault isolation and faster updates but as microservices are distributed there is a cost of 

communication between services and network latency, which the best practices suggest mitigating by using 

Agile, API gateways and automated deployment. Containerization also allows you to maintain dependencies and 

environments between services consistent. 

 Problems and Solutions with Microservice Architecture - Microservices, though full of benefits, come with their 

own problems related to system reliability. When we came to the microservices architecture, we had a little 

more freedom when we simplified software into services. This has very important consequences for coupling 

and jointing of systems which previously were strongly coupled entities. It’s now part of science to report these 

metrics via indicators in microservice architectures, and they appear more autonomous and modularized. 

Modulated applications also become more autonomous and modular. 

 Security is a particular priority when building microservices architecture. Microservices are loaded with a lot 

of endpoints that could be attacked by the attacker. The optimal security solution is good authentication and 

secure communication across the microservice stack. This is possible by introducing security at the development 

level to increase architecture resilience using DevSecOps. 

 The key here is to adopt industry standards when building microservices. And more and more companies are 

adopting edge computing for real-time processing in order to make the IoT applications as low latency as 

possible. Tools like Kubernetes make multi-cloud container orchestration easier and DevSecOps automation 

covers security from early development. And also, less expensive and more serverless microservices to create 

low overhead low-maintenance systems which can be rolled into cheap, scalable systems. 

 This is one of the areas where Microservice architectures help with performance and scalability but not 

always. Scaling also is a matter of complexity, visibility and service-to-service data integrity. Scaling up and 

down, load balancing, database sharding, etc. help with this. Kubernetes and Docker Swarm provide the platform 

to run all these approaches. Using these techniques, microservices will perform exceptionally under any traffic 

scenario and keep the application performant. 
 

IV. CONCLUSIONS 
 Microservice Architecture Software System development is in a new era. The business can now scale, be 

dependable and manageable in a whole new way. But Developers must solve emergence problems such as 
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complexity and security by standards and technology, Microservice Architecture Future is promise if we’re ready 

and open, developer can change solution to the new world and drive the next generation tech. 
 

 The future of microservice architecture will still be motivated by new technologies to get more agile and 

efficient. Containerization, serverless computing and continuous integration driving this towards scale and 

reducing cost on their own APIs are still in the mix, for safe and easy interservice communication. Security API 

management in particular is introducing some solutions to ensure system integrity. As those technologies 

develop more, microservice architecture will have a better chance to be ubiquitous and to bring additional 

efficiency and new capabilities to software development. 
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