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The advent of microservice designs, which prioritizes enhancing deployment timelines, 

scalability, and flexibility, marks an advancement period in software development. This 

article presents a tool designed to accelerate the construction of microservice architectures. 

Using an intuitive interface, the solution allows users to create fundamental code and 

graphically construct structures, which streamlines the typically laborious first coding 

process. Through the automation of project documentation and scaffolding, the solution 

reduces resource consumption and speeds up development. The proposed solution's complete 

approach is demonstrated by a comparison with Spring Initializr, which provides a straight 

path from conceptual design to deployable code. This highlights the potential of the proposed 

tool to revolutionize software project development. 
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Introduction 

The evolution of web applications 

demands scalable and flexible 

architectural solutions to handle the 

complexities of modern software needs. 

Microservices are an architectural and 

organisational approach as much as a 

technological one, having the goal of 

accelerating software application 

deployment cycles, encouraging 

creativity, ownership and improving a 

software applications maintainability and 

scalability. Also, productivity, agility 

resilience are methods that are the result 

factor of this shift in software 

development. This type of architecture 

represents a foundation of scalable and 

agile systems which supports flexibility 

in integrating new features, meeting 

dynamic demands. A microservice 

architecture’s ability to distinguish 

services allows developers to concentrate 

on distinct components, which promotes 

innovation and makes maintenance 

easier. 

The structured process used for planning, 

creating, and deploying an information 

system is SDLC (Software Development 

Lifecycle) this is compounded from distinct 

phases such as: 

- Requirement analysis: identifying 

and documenting what is required by 

stakeholders. 

- Design: defining the architecture of 

the software based on the demanded 

requirements. 

- Implementation: Coding based on the 

system designed. 

- Testing: verifying that the software 

meets all the requirements. 

- Deployment: delivering the software 

to be used by the users. 

The current paper focuses on the Design 

phase from the SDLC that represents how 

the architecture will be built.  

 

2 From monolithic to microservice 

architecture 

There are two models that can be 

approached to have a consistent architecture, 

these are: Monolith and Microservices. The 

Monolith represents a standalone 

architecture that highlights a linear process 

in which the whole logic of the application 

and services are dependent one of another 

[1]. From a management point of view is a 

less need for coordination between different 
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teams, as everything can be centralized in 

one place. Everything is in a single 

codebase thus making the testing process 

easier to approach. for the Deployment 

process is straightforward since involves 

only one build and one release process.  

There are certain limitations and other 

aspects that Monolith architecture 

highlights: 

- Scalability issues, where a notable 

study by G. Blinowski, et al., 

underscores the debate 

surrounding scalability in 

monolithic vs. microservice 

architectures. Their investigation 

into the performance dynamics on 

a single machine highlighted 

potential scalability challenges 

when migrating to microservices, 

especially for smaller businesses 

with limited concurrent users, 

posing implications for scalability 

strategies [2]. 

- Complexity in making Changes, 

which spotlights the revitalization 

of software design through 

microservices comes as a 

response to the rigidity found in 

monolithic architectures, where 

the complexity of implementing 

changes can stifle innovation and 

prolong development cycles. This 

is substantiated by the work of 

Milos Milic, et al., who developed 

a quality-based model 

emphasizing the cumbersome 

nature of adapting monolithic 

systems to evolving software 

needs [3]. 

- Slow Start-Up Times, the agility 

afforded by microservices directly 

addresses the sluggish 

responsiveness endemic to 

monolithic architectures during 

initialization phases. The 

comparison provided by Nahid 

Nawal Nayim, et al., evaluates 

performance implications in an 

e-commerce startup setting, 

shedding light on the substantial 

lead time reductions achievable with 

microservice infrastructures [4]. 

The addressed limitations of monolithic 

architectures in the design phase in the 

SDLC advocate for using microservices 

instead. Microservices architecture involves 

designing a system as a collection of smaller 

independent applications, each performing a 

specific business function. 

Microservice architectures represents an 

advancement in the design and development 

of web applications [5].  

It is evident that the transition from 

monolithic to microservices architecture is 

not merely a technical upgrade but a 

strategic necessity to overcome profound 

operational challenges [1]. This type of 

architectural paradigm named Microservices 

decomposes applications into small, 

independently, and deployable services with 

each of their own having their unique 

business functionality. Terdal’s work on 

microservices exemplifies this approach, 

highlighting the transition of e-commerce 

web applications from monolithic to 

microservice architecture, emphasizing the 

benefits of independent development, 

testing, and deployment facilitated by 

modern technologies like Docker containers 

and Kubernetes [6]. 

The architectural approach of microservices 

also offers notable financial advantages, 

particularly in terms of cost-effectiveness 

when developing large-scale systems [7]. 

The perspectives of Nada Salaheddin 

Elgheriani et. al. [8] highlight even more of 

the many advantages that microservice 

designs offer, including improved agility, 

developer productivity, resilience, 

scalability, dependability, maintainability, 

and ease of deployment. All these qualities 

work together to create a strong structure 

that can handle future demands in addition 

to meeting company development's present 

needs. Considering the above listed 

academic achievements, software 

development processes might be greatly 

streamlined by automating the creation and 

implementation of microservice 

architectures. Tools like as "Mono2Micro" 
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from IBM [9], which were put out by A. 

Kalia et al., show how AI may help ease 

the shift from monolithic to microservice 

architectures by providing an automated 

and effective way forward [10]. 

Developers may quickly prototype and 

implement services by including 

automatic code generation approaches, as 

covered by Gaetanino Paolone et al. [11]. 

Although, the solution represents more of 

an aid in transforming existing codebases 

and primary focuses on migration rather 

than the initial creation of microservices 

from scratch. 

The proposed tool offers a novel solution 

by enabling the rapid setup and 

deployment of microservices, 

streamlining the development cycle, and 

reducing the time and resources 

traditionally required for architectural 

planning and documentation. Essentially, 

the revolutionary potential of automating 

the creation and implementation of 

microservice architectures is fully 

captured by this suggested approach. It 

holds the potential to redefine the 

standard for software development, 

particularly in terms of project 

conception and execution. As we 

continue to explore this novel technique, 

our research delves into the theoretical 

foundations, real-world applications, and 

potential impacts of the proposed web 

application on the effectiveness, 

scalability, and resilience of web 

application development frameworks. 

This investigation aims to illuminate how 

the proposed solution can fundamentally 

enhance the architectural landscape of 

software engineering, promising a 

transformative shift in how developers 

approach project development. 

 

3 Efficient Automation of 

Microservices in Web Applications  

In contrast, this paper proposes a solution 

designed to pioneer the development of 

microservice architectures from the 

ground up. As a web application with a 

user-friendly UI, the solution proposes a 

solution for creating and interconnecting 

microservices through the interface. Also, 

another important objective would be to 

generate a comprehensive foundational 

project that includes all necessary 

dependencies and microservices code. This 

tool reduces the need for extensive design 

and planning meetings, allowing developers 

to directly construct and visualize their 

architecture through an intuitive UI diagram. 

Each microservice can be customized based 

on the goal that it serves and can be 

documented directly in the interface, where 

notes and details can be added to enhance 

clarity and maintainability. This approach 

not only streamlines the development 

process but also ensures that all aspects of 

the system architecture are well-documented 

from the outset, significantly enhancing the 

efficiency and effectiveness of project 

development.  

The approach is characterized as empirical 

research aimed at identifying ways to 

automate microservices. It was intended to 

thoroughly analyse the automation of 

microservices architectures in comparison to  

with other existing tool, Spring Initialzr. 

Various strategies were employed to focus 

on analyse and demonstrate the efficiency of 

automation in the microservice architecture 

development process. The research was 

conducted with the aim of identifying, 

testing, and documenting the most effective 

practices to reduce time and resources in the 

software development lifecycle. This 

involved a combination of theoretical study 

and practical application to assess the impact 

of automation on project efficiency and error 

minimization. 

 

3.1 Beyond existing solutions 

The proposed solution represents a new step 

in the software development by simplifying 

the creation of microservice architectures. 

Through an intuitive and friendly 

user-interface, developers can visualize and 

design their system using a diagrammatic 

approach, which fosters a clear visual 

understanding of service interconnectivity. 

The application streamlines the process of 
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setting up microservices by allowing 

users to add dependencies directly within 

the UI, thus eliminating the traditional 

back-and-forth between planning and 

execution. Going beyond mere 

diagramming, the proposed tool generates 

the corresponding microservices code, 

complete with specified dependencies, 

thus significantly accelerating the 

development workflow. 

There are multiple solutions that share the 

same purpose as this paper such as:  

- Jhipster [12], a development 

platform, that generates, develops, 

and deploys Spring Boot web 

applications and Spring 

Microservices. 

- Telosys [13], a lightweight code 

generator capable of creating 

various types of applications 

(Web, CLI, etc.) from a simple 

model defined with text files or 

database schema.While flexible, 

Telosys might not offer as much 

depth in handling complex 

microservices architectures. 

- Jmix [14], an instrument that 

provides high-level tools for 

enterprise development with 

Spring Boot. Specialised in rapid 

development capabilities but 

might not offer the same level of 

microservices-focused 

functionalities. 

Spring Initializr [15] was specifically 

chosen for comparison due to its 

widespread recognition and focused 

utility in bootstrapping Spring-based 

projects efficiently, making it highly 

relevant to developers familiar with 

Spring ecosystems. This context helps 

highlight the proposed solution's 

enhancements over traditional methods 

like those provided by Spring Initializr. A 

straightforward through the Internet 

interface is offered by Spring Initializr to 

create Spring-based projects using 

pre-made templates. Through the creation 

of build files and project structures, it 

provides developers with a rapid start. 

However, as Table 1 illustrates, its 

usefulness, is limited to the initial setup and 

requires human implementation of the 

comprehensive architectural design and 

inter-service communication.  

Conversely, the proposed solution 

encompasses a wider range of functions by 

not just starting projects but also 

streamlining the complete architecture 

design process.  The suggested approach 

emphasises the complete perspective of the 

system architecture by enabling the 

thorough designing of interconnected 

services, in contrast to Spring Initializr, 

which mainly provides project scaffolding. 

It bridges the gap between initial setup and 

full-fledged architectural development by 

providing teams with a more integrated 

solution.  

Table 1. Comparison Solutions Table 

Feature Spring 

Initialzr 

Proposed 

Solution 
Primary 

Function 

Bootstrapping 

Spring-based 

projects 

Comprehensive 

microservice 

architecture 

creation 

User 

Interface 

Simple web-

based 

interface 

Intuitive and 

diagrammatic 

user interface 

Automation 

Level  

Generates 

basic project 

structures and 

build files 

Automates 

microservice 

code and 

dependency 

management 

Developing strong software architectures 

requires meticulous attention to detail, 

starting with the creation of diagrams and 

documentation of architectural designs and 

each microservice's functionality. Research 

indicates that these preliminary tasks are 

naturally slow paced and resource-intensive, 

even though they are essential for 

comprehending and growing applications 

[16][17]. Developers expend substantial 

effort not only in conceptualizing the 

structure and interaction of services but also 

in translating these conceptualizations into 

actionable code which represents difficult, 

redundant procedure that demands for 

creativity. While, Spring Initialzr provides a 

solid foundation for initiating Spring-based 
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projects, the proposed solution, extends 

far beyond the initial setup. It integrates 

the entire design and development, saves 

time and enhances quality which makes it 

superior. 

 

3.2 Web prototype of the proposed 

solution 

The solution proposed is designed to 

assist development teams, to avoid the 

usual obstacles related to the architectural 

foundation stage. Conventional methods, 

such as lengthy design and planning 

meetings with iterative cycles to finalize 

an architecture, often delay project 

kick-offs. But these chores would become 

much simpler when the offered solution 

would be used. As illustrated in Figure 1, 

the solution does more than just 

visualisation of the project architecture: it 

also converts the visualisation into 

deployable code. This guarantees that 

teams leave the design and planning 

session with more than just conceptual 

schematics. Instead, they have a workable 

code foundation that can be expanded 

upon. The tool is essentially removing the 

need for fundamental work by 

automating the creation of microservices 

infrastructure, freeing up teams to focus 

on product development and business 

logic execution. Leaping ahead of the 

early setup stages results in increased 

productivity, a shorter time-to-market, 

and more efficient use of resources. 

 

 
Fig. 1. Solution Architecture 

  

The application is built using Java 17 and 

employs a microservices architecture. One 

of the microservices is designed to process 

JSON inputs, storing templates that 

represent snippets of code such as classes, 

records, and interfaces. These templates are 

then overlaid with additional templates, such 

as annotations, and transformed into strings. 

These strings are subsequently modified 

with parameters derived from the JSON 

input, utilizing a builder pattern to construct 

these values and inject them into the 

codebase. This process allows for dynamic 

code generation based on the HTTP Request 

parameters. 

Upon accessing the suggested application, 

developers are prompted to create a new 

project. Also, the user will have the 

possibility to edit in the future the project 

that was created. 

 

 
Fig. 2. Main Menu 

 

What can be seen in Figure 2 is an approach 

of the application to set the stage for a 

customized microservice architecture. Upon 

project creation, users will articulate 

essential metadata, including project’s title, 

the preferred programming language, and an 

enumeration of global dependencies that 

will underpin the subsequent architecture. 

This initial stage is critical as it establishes 

the project’s core framework. Ensuring that 

a sensible technological and structural 

baseline is followed by all upcoming 

microservices.  

After creation, the user is redirected to a 

dashboard that takes the stage for a future 

placeholder of the microservices that will be 

connected through diagramming.  This 

represents a centralized core and an 

orchestrator of the project, which grants the 

user an oversight over their microservice 

ecosystem. As shown in Figure 3, the 

dashboard provides sections for adding new 

microservices or templates. This is the place 

where the design, management and 
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configurational utilities come together to 

provide users with the resources they 

need so that at the end could have a fully 

functional project. As new microservices 

are created, users can attach detailed 

notes to each one, documenting specific 

functionalities and architectural 

decisions. This ensures that each 

microservice’s role and configuration are 

clearly understood and maintained 

through the project lifecycle. 

 

 
Fig. 3. Dashboard diagram 

 

The “Add Service” option on the 

dashboard takes users to a customised 

design area where they may access the 

microservice architecture’s granularity. 

Illustrated in Figure 4, users have the 

freedom to choose from creating a service 

from scratch, fully customized by them or 

to choose from an existing template such 

as Login Service, User Details service 

and many more.  

 

 
Fig. 4. Create service 

 

These templates are services that are 

usually present in every application. If 

the users select to create a new service, 

the application will grant them freedom 

to determine the characteristics of the 

services, such as programming language, 

nomenclature, and whether to build a 

custom entity from scratch or instantiate the 

service from a desired template. Because of 

its adaptability, every microservice 

guaranteed to be both precisely functional 

and to be in harmony with the project’s 

overall architectural philosophy.  

One other example of the proposed 

solution's strength is its ability to specify 

deep services. As a component of a broader 

architectural process, every microservice 

requires careful description of classes, 

methods, and their interactions. This is made 

possible by the user-friendly, diagrammatic 

interface of the suggested solution, 

displayed in Figure 5, which gives 

developers the ability to see and control the 

operational dynamics of any service 

component.  

 

 
Fig. 5. Create template 

 

One important aspect that the tool provides 

is the possibility to incorporate 

dependencies for each microservice, 

ensuring that each has the necessary tools 

and libraries for optimal functionality, as 

seen in Figure 6. 

With the proposed solution, developers may 

examine the complete project layout after a 

thorough architecture has been built and 

documented. Users can iterate and revise 

their design during this comprehensive 

review phase, which is crucial for assuring 

alignment with project objectives and 

functional needs. The suggested tool stands 
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out for being able to provide a codebase 

that can be used. This essential feature 

eliminates the need for manual coding by 

converting the graphically represented 

architecture straight into an organised, 

deployable project structure that includes 

all necessary microservices and 

dependencies. 

 

 
Fig. 6. Add dependencies 

 

At the end, the tool delivers the users a 

fully deployable code that will only need 

focus on writing the business logic of the 

application/product. Through this 

integration of design, documentation and 

automated code generation, development 

teams will help other teams of 

management and business analysts to 

understand and have a broader view on 

the technical landscape which will 

reversely make the development team be 

more focused on the product and business 

side.  

 

4 Conclusion 

All things considered, the proposed 

solution rethinks the architectural 

foundation of microservice-based apps, 

transforming a labour-intensive 

procedure into one that is automated, 

effective and minimises errors. Looking 

through the prism of studies that 

highlights how time- and resources-

consuming traditional design methods 

are, the suggested solution becomes more 

than simply a tool, and it’s a paradigm 

change. By removing the barrier that 

separates design from implementation, it 

enables development teams to jump straight 

to the process of integrating business logic 

into precisely created, thoroughly 

documented code bases. For future 

enhancements, the proposed solution aims to 

further boost efficiency and reduce costs by 

incorporating additional automation across 

the Software Development Lifecycle, 

including:   

- Infrastructure Automation: 

Enhancing the solution to automate 

infrastructure generation could 

significantly improve system 

portability through advanced 

containerization techniques. This 

would align with modern 

development practices and address 

scalability and deployment 

challenges [18]. 

- Monitoring Automation: Extending 

automation to include the monitoring 

of previously created microservices. 

This would facilitate proactive 

management and maintenance, 

ensuring high availability and 

performance consistency [19]. 

In contrast to Spring Initialzr, which mainly 

facilitates project initialization, the offered 

solution advances the concepts of agility, 

speed, and accuracy that form the 

foundation of contemporary software 

engineering, therefore capturing the spirit of 

innovation in software development. The 

proposed solution facilitated the structured 

creation of microservices architectures, 

providing extended functionalities for 

visualization and code generation. These 

elements have significantly enhanced the 

efficiency of the project development 

process, which confirms the achievement of 

the established objectives. 
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