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Abstract:  Over the recent years, a novel approach to software architecture has been developed to design highly scalable software 

applications. The micro-services architecture is used to design a single application as a suite of small services, each running in its 

own process. These services are built around business capabilities and can be independently deployed. Microservices architecture 

used to develop highly scalable applications by breaking the application into smaller services that work together. Each services are 

then designed and developed separately on contrary to monolithic application which is designed and developed as a single unit . 

This paper proposes several different aspects of designing microservices application such as organization, componentization, 

messaging mechanisms, and endpoints. 

 

Index Terms - Microservices, Monolithic, Software Architecture. 

1. INTRODUCTION 

Several trends are currently pressing application architectures to emerge. Next generation software applications should be highly 

scalable, highly available, and capable of communicating with cloud environment. Software development teams frequently wish to 

roll out updates on the existing applications. As a result, developing simple software programs which serve HTML to desktop 

browsers is no longer sufficient. Over the years the software applications in the enterprise were designed using monolithic 

architecture. In monolithic architecture the software applications are designed using model view controller pattern. In such 

applications most of the logic is contained within a single application server which makes them vast and difficult to maintain. Usually 

monolithic software application are huge and constructed by various teams, and it requires careful deployment orchestration for each 

change. They contain a large software code base, which presents new developers with challenges. As a result, there is significant 

amount of time being spent becoming acquainted well with codebase. With monolithic applications, perhaps minor changes can have 

a significant impact on testing. This lengthens testing cycles and maximize the number of testers needed.  

 

Microservices enable quite both recurrent, as well as swift deliveries. Monolithic applications possess broad business view as a result 

slight changes to this software program may require numerous reviews and authorizations. The use of a microservices architectural 

style with a single platform allows service management teams to support numerous products. By automating deployment, logging, 

and monitoring techniques across different microservices project teams, higher efficiencies can be realized. Using microservices 

architectural style allows software development teams to support vast number of products. By automating deployment, logging, as 

well as monitoring efficiency of the team can be increased. As a result, there is a strong incentive to review a new architectural style 

for designing software applications. 

2. MICROSERVICES 

Microservices represent small, self-contained applications which collaborate and work together [1]. Microservices is an 

architectural approach that consists of usually more than one services for large software application. Microservices can be operated 

irrespective of the other and are weakly connected, with every microservice focusing exclusively on a single task. In a typical micro-

services architecture, they serve many clients. Furthermore, numerous factors must be addressed when developing a Microservices-

based application, called a 12-factor software application, as discussed in the following sections. 

2.1. MICROSERVICE VS MONOLITHIC ARCHITECTURE 

Microservices are self-contained units of services that are small enough in scope to perform independently. There is no need for 

coordination between the microservices for deployments. Since microservices are loosely coupled it facilitates recurrent as well as 

swift deployment of applications. Table 1 illustrates comparison. Microservices must be developed using computer programming 

language that will be most appropriate for end result. They can be combined to build a large software application and therefore do 

not require the use of the same computer programming language. In certain circumstances, Java might suffice, but in others, Python 

will suffice. Microservices are communicate with language-independent APIs, often a resource Application Program Interface (API) 

based on the Hypertext Transfer Protocol (HTTP), such as REST. 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                                © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1267 International Journal of Current Science (IJCSPUB) www.ijcspub.org 332 
 

Sl No Monolithic Architecture Microservices Architecture 

1 Consists of a single codebase with multiple modules 

according to the business functionalities. 

Consists of individual services with each service being 

responsible for exactly one functionality. 

2 Do not need expert domain knowledge for development. Risky to implement without domain expertise and container 

knowledge. 

3 Easier deployment. Relatively complex deployments. 

4 Updating the system is tedious process which would 

need the entire system to be redeployed. 

Only the service which is updated needs to be redeployed. 

5 Reusing the modules from one software into other 

software is difficult. 

Microservices can be easily used in development of other 

software. 

Table 1: Microservices vs Monolithics. 

2.2. FEATURES OF MICROSERVICES 

Numerous features must be addressed when designing a microservices architecture. This would be reviewed below. Microservices 

must be created in the context of business competences. Such method encompasses the full life cycle of software design. Therefore, 

software development teams are cross-functional, requiring a breadth of expertise in areas like as user-interface, information-storage 

server development, and project management [3]. These aforementioned criteria suggest such services must be componentized. 

Therefore, a component is a part of application that is removable and updatable separately. [3] While microservice architectures can 

make utilization of traditional libraries, the main techniques of componentizing its own programs by breaking down into services. A 

key justification for deploying software as independent unit (but not libraries) is because they are self-contained. When a software 

program has numerous servers in just one process (possibly due to an alteration to one unit), the entire program must be redeployed. 

However, if the application is fragmented into various services, numerous changes to each service will be required to redeploy that 

service. 

 

In monolithic application development the objective is to write programs that is deemed complete upon delivery. After the software 

is completed, it is assigned to a company that will see to its affair and handles its maintenance, while the development team goes on 

to another development. This microservices strategy is based on both the Continuous Development and Continuous Integration 

(CI/CD) activities, which involves the ongoing development process as well as the addition of new features. This approach is 

inextricably linked to an innovation, test, staging, and development environment [6]. Monolithic application requires a sophisticated 

information exchange for software layer, such as an Enterprise Service Bus (ESB), which comprises of messages routing, 

modification, and implementation of standard operating procedures [2].  

 

Microservices adopt a different strategy: they use smart endpoints and naive pipes [3]. Microservice-based programs detached their 

logic, accepting a request, applying logic when necessary, and returning a response. This interaction is accomplished through the use 

of basic REST-like protocols. Moreover, communicating over a message bus is a typical use. Specifically, the infrastructure chosen 

is simple, such as RabbitMQ or ZeroMQ. As they bring stable asynchronous fabric. The knowledge remains in the end users which 

generate as well as consume messages through services. Microservices which possess continuous integration and deployment require 

infrastructure automation approaches. Teams automate deployment to each new environment in this model. Because microservices 

are majorly built in the form of services, service must be designed to handle failure. Any service call might fail due to the service 

being unavailable. This is a drawback in comparison to monolithic architecture. Since services might fail without prior notification, 

it is critical to diagnosing faults immediately as well as automatic service restoration are critical. Microservice architecture places lot 

of emphasis, examining both architectural aspects (such as the number of requests per second received by the web browser) as well 

as business-critical metrics. Development teams would need monitoring and logging for each individual service showing status of 

services. The microservices model performs better when logic and data are decentralized. While monolithic tend to favor a single 

persistent database storage system, microservices choose for every service to maintain its own database, which may be separate 

versions from same database systems or different database systems, a concept known as Polyglot Persistence. While Polyglot 

Persistence can be used in monoliths, it is most typically used in microservices. 

2.3. MICROSERVICES AND THE 12 FACTOR APPLICATION METHOD 

A popular method, dubbed the 12-Factor App methodology, has arisen well with goal of defining a framework for developing 

microservices application. The application deployment procedure can be time-consuming and complex. Virtualization, networking, 

and the establishment of runtime environments are only some of the difficulties. The 12-Factor App methodology aids in the 

establishment of a template for structuring processes in order to ensure scalability of the software application.[11] The next paragraphs 

detail how to adhere to the 12Factor App methodology’s criteria. 

2.3.1 CODEBASE 

A 12-Factor Application has version control system like git. A codebase is a collection of repositories or single repository which 

shares a root commit.[4] A 12-Factor program employs connection among both codebase and the application on a one-to-one basis. 

When there are several codebases, the platform is spread and has a myriad of applications. Each element of a distributed network is 

an application, and every software should adhere to 12-Factor independently. Sharing code be-tween many applications is a breach 

of 12-Factor. Each program has a single codebase, but this will be deployed numerous times. A deployment is an example of the 

program that is presently running. In addition, each programmer possesses a copy of the application software, kept working within 

the local development setting of the developer. 
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2.3.2 DEPENDENCIES  

A 12-Factor software identifies every needs explicitly; it doesn’t makes presumptions about the availability of software packages [4] 

The benefit of clear dependence disclosure would be that it facilitates configuration for software for new developers. The software 

developer may checkout out the codebase to their programming workstation without installing anything except the dependency 

manager and language runtime. Additionally, 12-Factor program rely on the indirect presence of no system utilities. While some 

utilities might be readily available on distribution as well as test devices, it assumes to be no assurance of being available over all 
devices on which the program would operate. 

2.3.3 CONFIG  

The configuration of an application generally varies between distribution contexts such as staging, development, and pro-duction. 

The configuration file may contain databases source file, permissions for external services, and host names, among other things [7]. 

12-Factor demands a rigorous segregation of configuration and code, as configuration varies across deployments and code isn’t 

associated with this. [4] A further option is to keep configuration information in environment variables. Environment variables can 

easily change between deployments without modifying any code. Other technique for continuous integration is grouping. 

Occasionally, apps group configurations into defined groups (commonly referred to as” environments”) that correspond to various 

deployments. Within a 12-Factor program, environment variables seems to be fine controls that are independent of one another. It is 

a design which scales seamlessly as the software’s deployments increase gradually over time. 

2.3.4 BACKING SERVICES 

A Backing service is known as a network-based software that a application utilizes as part of its usual functioning. [4] Databases, 

messaging/queueing software’s, SMTP services for non-in-bound email, and caching software’s are all instances. It also involves 3rd 

party and non-traditional services (for example, cloud computing). No significant difference was noted in the language for a 12-

Factor software among both native and 3rd party services. Without modifying the app’s code, a distribution of the 12-Factor software 

must have the ability to switch from immediate database (MySQL) to another maintained via an external body (e.g. S3Amazon). 

Each unique backing service is an asset in its own right. These databases are treated as linked assets by the 12-Factor, implying 

flexible interaction. Assets could be connected and disconnected at any time for deployment. As instance, when data server of the 

program is acting poorly because of a mechanical defect, that software developer could retrieve a recent backup and set up a fresh 

database server. 

2.3.5 BUILD, RELEASE AND RUN 

Build, Release, and Run are the 3 phases that a codebase experience before being deployed. The Build stage transforms a code 

repository into an operable file. The build step compiles binaries and assets [4]. The second phase is Release, that merges the build 

from the build stage in addition to the deploy’ s current config. Such release includes development, as well as the configuration files 

which is about to run within deployment environment. The final phase involves Run, this launches runtime environment. The Build, 

release, and run stages of a 12-Factor App are all kept separate. When new code is deployed, the software’s developers conduct 

builds. When a server reboots or a crashed process is restarted by the system administrator, runtime operation occurs simultaneously. 

Even though there are issues that prohibit an app from functioning, the run phases should be straightforward and consistent. 

2.3.6 PROCESS 

This software is run as one or perhaps more process in a given environment. The code is stand-alone on one end of the spectrum, 

while the running platform represents the programmer’s local machine consisting of integrated programming code runtime on the 

other [4]. A production deployment of a complex app, on the other hand, may employ a various process. In 12-factor app process are 

stateless, it shares nothing. Hence any persistent data must be stored within a backup server, such as a storage server. Any data, stored 

temporarily on either disc or memory, might be inaccessible during task requests, according to the 12-Factor App. Several web-based 

systems cache user activity data in the process storage, assuming that subsequent demands from same user would be sent to same 

process. 

2.3.7 PORT BINDING 

Port Binding Apps are occasionally executed Inside a webserver as well as, are fully self-contained; they don’t really depend on a 

site being injected into the runtime environment at runtime to produce a web-facing service. [4] Through attachment to a port as well 

as listening for incoming request, with that port, the web app transports HTTP as a service externally. Different server URLs such as 

http://localhost:5000/, is often used to access the web app in the native development platform. A routing layer manages queries out 

of a public-facing hostname to the port-linked web app during deployment. 

2.3.8 CONCURRECNY 

Processes are treated as first-class citizens in the 12-Factor App [4]. The 12-Factor software programme’s processes, usu-ally, are 

based on the Unix system design. By allocating each type of work to a process type. A web process, for example, might handle HTTP 

queries, whereas a worker process might do background duties. A scaleout approach is used in this process model. Concurrency is 
made simple with the share-nothing, split process design. 

2.3.9 DISPOSABILITY 

The 12-Factor application process is usually disposable even though they can start and terminated quickly. [4] which allows for rapid 

distributions of code and configurations, as well as dynamic scaling. The ability to scale up and relocate processes to multiple 

deployment setups is facilitated by a quick process launch time. A process typically requires some time to start its operation before 

it’s ready for request or handle another task. A strong queueing server is used that delivers tasks to the waiting list when users 
withdraw or time elapses. Accidental, non-graceful terminations are handled by a 12-Factor App. 
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2.3.10 PARITY IN DEVELOPMENT AND PRODUCTION 

The differences separating development as well as production environments are usually caused by probably differences in time gap 

as development releases code and operations deploy it. A 12-Factor software program is intended for present and future developments 

in a variety of situations with little gaps. [4] Furthermore, even when adapter take away any variations in backing services, the 12-

Factor software program could make use of exact backing services in production as well as development. Incompatibilities between 

backing services may occur, negating the aim of present and future deployment. However, each of the backing services should be 

used in the same version throughout all deployments of that software program (development, staging, as well as deployment). 

2.3.11 LOGS 

Logs are often committed to disc files and offer a moment status of a software’s operations and backing services. Logfiles should not 

be written to or managed by a 12-Factor App. During local development, the programmer observes process behavior by visualizing 

streams in the foreground of their terminal. [4] Each process stream should got recorded by the runtime environment in staging or 

deployments, combined with many other process and directed to one or more end destination for inspection and lengthy archival. 

These archiving destinations are not visible to the program or changeable by it; rather, they are maintained entirely by the runtime 
environment. 

2.3.12 ADMINISTRATION PROCESS 

Admin tasks should indeed be run as a one-time operation in a 12-factor app. They run against a release, using the same codebase 

and config as any process run against that release. [4] One-time admin procedures should be executed in the same setup as the 

application’s normal long process with almost the same codebase and configuration. To avoid synchronization concerns, the admin 

code should be shipped with application code. 

3. MICROSERVICE ARCHITECTURE 

The microservices architecture is made up of several com-ponents. These components work cooperatively to form a distributed 
network of services as described in the preceding sections. The following are the essential elements. 

3.1 CONTAINERS  

Containers, in the form of Linux containers as well as various commercial versions, have been around for a long time. Linux 

containers are self-contained each having its specific separate Central Processing Unit (CPU), data storage chip, block I/O. [5] This 

experience is similar to that of an virtual machine, nonetheless, with the exclusion of extra launch time that a client’s virtual machine 

brings. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

     

         Figure 1. Container Architecture for Application. 

 

Linux cgroups and namespace are kernel features which separate container, as well as other processes operating on the hosts, are two 

fundamental components of containers as shown in Figure 1. [5] Initially conceived by IBM, Linux namespaces encapsulate a set of 

service assets and expose these to an operation as though they were exclusive to that task. Google invented Linux cgroups, which 

manage the separation and use of computer like Memory space specifically devoted to various process [8]. The namespaces are used 

to manage the resources for a single operation, whereas Cgroups are used for effective coordination of all activities. Image-based 

containers as shown in Figure 2 possess their own execution stacks. As a result, many instances of application created for various 

platforms can operate simultaneously. [5] Since the container runtime and program runtime are both delivered as images, this is 

feasible. The functional component wherein a software application runs is referred to as a container. Each container is built around 

an image that has all of the essential configuration data. A writable layer implies a layer that is laid above an image whenever a 

container is launched from it. All modifications are done in the top-most writable layer. Every is image is dependent on one or more 

parent image. An image with no parent is referred to as a Platform Image. The execution environment, software, and tools required 
for a container - based program to operate are defined by platform images. 
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Figure 1. Container Architecture for Application 

3.2 COMMUNICATION OF SERVICES 

Components in a monolithic application can be accessed through function calls. Operations, which are based on microservices, on 

the other hand, communicate utilizing Inter-Process Communication (IPC) protocol. While choosing IPC method for a particular 

service, thinking about how the services communicate is very crucial. The synchronously or asynchronously nature of the 

communication is one factor to consider [9]. When using synchronous communication, the consumer anticipates a swift reply first 

from service and may even restrict while waiting. The client somehow doesn’t wait whilst waiting for a response in an asynchronous 

communication. There are also various sorts of one-to-one communication, such as request/response relationships, in which a client 

submits a demand to a service and wait for a result. When a user delivers an asynchronous request to a service, the service responds 

asynchronously. Publish/async model, when a user requests out a query message and afterwards waits for replies from services for a 

set amount of time. Each service often employs a mix of these IPC styles. 

3.3 INTER PROCESS COMMUNICATION TECHNOLOGIES 

Microservices can take advantage of a variety of IPC techniques. HTTP-based REST or Thrift are examples of synchronous 

request/response interaction techniques. They might also employ asynchronous, message-based communication techniques like the 

Advanced Message Queuing Protocol (AMQP) [6]. A client sends a request by sending a message in Asynchronous system. If the 

service responds, it sends the client with a different response. The client does not wait for a response because the communication is 

asynchronous. Rather, the client is written with the expectation of a delayed response. RabbitMQ, Apache Kafka, and Apache 

ActiveMQ are few of the open - sourced messaging systems available [13]. If a client uses synchronous IPC mechanism it sends a 

request to a server. The service responds to the request by processing it. A thread which executes the query stalls multiple clients 
while waiting a reply. REST and Thrift are two common strategies. 

3.4 SERVICE DISCOVERY AND REGISTRY 

The set of running service instances as well as network locations in a microservices program keeps changing. As a result, a client 

should employ a service-discovery mechanism to allow a client to make request. The service registry is an important aspect of service 

discovery. The registry is a database that contains instances that are presently accessible. An administration API and a query API that 

are available via the database server. The management API is used to register and deregister service instances within the service 

registry. system components use the query API to find accessible service instances [10]. Client side and service-side discovery are 

the two service-discovery patterns. Client-side discovery check the service registry, chooses an available instance and makes an 

request to the server. Whereas the clients that makes use of server-side discovery make requests via a router, that examines the service 

registry and transfers the request made by the client to an available instance. Service instances can be registered and deregistered 

from the service registry using one of two approaches. Self-registration is a mechanism in which services themselves register in 

services register. An additional way is by the use of a system component to execute the service’s registering and delisting. In 

deployment, a service-discovery infrastructure must be built up using a service registry mechanism like etcd [13] or Apache 

Zookeeper [12]. 

 

4. CONCLUSION  

Microservices would become preferred architecture among programmers by the coming future, this is apparent, because it has 

significant advantages for designing highly scalable applications. Nonetheless, like with any other new technology, there are a few 

obstacles to overcome, such as wrong business requirements. It makes no difference how quickly we design, implement, or scale a 

system if the business requirements are incorrect. Microservices also requires a high level of DevOps expertise to keep them available 

and running. Lastly, by decomposing a monolithic system to cooperating services, you introduce interfaces among the services. 

Maintenance is required for each of these services across releases. Standard for microservices are expected to emerge in the near 

future. As a result, the microservices architectural style has a good prospect and applications will gradually transition to microservices 
architecture. 
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