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ABSTRACT 

This work delves into the strategic selection of software architecture for iOS 

applications, underscoring the alignment of architectural decisions with specific 

project constraints and goals. Initial discussions centered around the challenges 

in using software metrics to compare various iOS architectures, leading to the 

proposal of a simplified framework aimed at aligning architectural choices with 

defined business objectives. The paper details the process of evaluating different 

architectural patterns — MVC, MVVM, VIPER, and TCA — considering these 

constraints and goals.  

This work contributes to the field by providing a practical example of how 

architectural decisions can be tailored to specific project constraints and goals, 

offering insights that can be valuable for software architects and developers 

working on similar Swift application projects. 
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1. INTRODUCTION 

Mobile applications have witnessed an unprecedented surge in popularity and 

ubiquity over the past decade. This phenomenon can be attributed to several 

factors, including increasing smartphone adoption, changing consumer behavior, 

and the normalization of mobile-first approaches in businesses. As pointed out in 

[1], the penetration rate of smartphones reached 78.05 percent globally in 2020, 

and this figure is projected to rise to almost 87 percent in the United States by 

2025. With this surge, mobile applications have become the primary gateway to 

the online world for a significant portion of the global population. 

In 2010, only 27 percent of mobile users in the United States owned smartphones, 

a stark contrast to the anticipated 87 percent in 2025 [1]. This transformative shift 

has allowed not only enterprises but also individual developers and teams to 

create and distribute their applications to a worldwide audience. However, this 

diverse landscape comes with various challenges, ranging from differences in 

team sizes, budget constraints, and time-to-market pressures to distinct marketing 

strategies and business models.  

Not only enterprises but individual developers and teams are allowed to create 

their applications and distribute them to a worldwide audience. The organizations 

vary in team sizes, budget constraints, time-to-market and marketing strategies, 

and business models. 

Mobile applications have become integral to our daily lives, facilitating a wide 

range of activities, from online shopping to managing finances and accessing 

government services. Consequently, mobile application developers bear a 

considerable responsibility in ensuring that their products meet high standards of 

usability, availability, and reliability. This responsibility extends to both 

individual developers and large enterprises. 

Amidst this dynamic landscape, the software architecture of a mobile application 

emerges as a pivotal factor. Software architecture encompasses the fundamental 

design decisions that dictate how an application will function and evolve. In the 

context of mobile applications, where agility, scalability, and user experience are 

paramount, the choice of software architecture becomes even more crucial. 

High competition levels and therefore high levels of expectations from users 

make mobile application vendors careful in technical decisions and practices. The 

first thing every vendor should be aware of is the software architecture of its 

product.) — In the realm of mobile applications, a prescient perspective has been 



   

 

   

 

validated, primarily attributed to the rapid pace of evolution within this domain. 

Each vendor must possess a profound understanding of the software architecture 

underpinning their product as a foundational consideration. 

  



   

 

   

 

2. BACKGROUND OVERVIEW 

2.1. Software Architecture and Quality Attributes for Mobile Applications 

Development. 

How can you ensure that the software architecture you've selected is the most 

suitable for your needs? It is not an easy question, and there is no one right answer 

or a silver bullet. As stated in the work [2], software architecture is like a bet, a 

wager, wouldn't it be nice to know the outcome in advance? To know it, we need 

to step out and as we already did for the piece of code and then for software — 

we need to establish the rules, and measurements for a clear understanding of 

which architecture could fit better in certain conditions. However, the topic has 

already been well researched, we found plenty of space to fill towards the 

architecture of mobile applications.  

Project Managers seek to achieve business requirements, Software Architects 

seek to manage the architecture according to these requirements. It can’t be 

managed what is not measured. But what can we measure in software 

architecture? While it was identified [3] the main quality attributes of the software 

overall, we would like to stop on those that are crucial specifically for mobile 

application development. 

Performance. Performance pertains to the system's reactivity, which 

encompasses the time needed to react to stimuli (events) or the number of events 

processed during a specific period [3]. Performance holds significant importance 

in mobile software architecture due to the perpetual resource constraints of 

mobile devices, including limitations in terms of microprocessor power, storage 

capacity, and battery life. 

Reliability. Reliability denotes the system's capacity to sustain continuous 

operation throughout its operational lifespan, often assessed through the metric 

known as mean time to failure [3]. For mobile systems we should consider that 

the network could be unstable, and some operations could fail due to the 

aforementioned constraints. 

Availability. Availability refers to the percentage of time the system remains 

operational [3]. Availability is a critical consideration in mobile application 

architecture. Ensuring the availability of a mobile application means that it should 

be accessible and operational for users whenever they need it. Mobile 

applications can face challenges related to network connectivity, server 



   

 

   

 

availability, and other factors that can affect their accessibility. To provide a 

positive user experience, mobile app architects need to design for availability, 

which may include strategies like offline capabilities, redundant servers, and 

efficient error handling to ensure the app remains usable even under less-than 

ideal network conditions. 

Security. Security involves assessing the system's capacity to withstand 

unauthorized access attempts and service disruptions, all while maintaining its 

functionality for authorized users [3]. Security of Mobile apps involves 

implementing robust measures to protect user data and the application itself, 

ensuring that it remains resilient in the face of potential security risks. 

Modifiability. Modifiability refers to the system's capacity for swift and cost- 

effective modifications, which is one of the key attributes for a large team, which 

is working on a mobile application. 

Portability. Portability refers to a system's adaptability to function across diverse 

computing environments, which can encompass hardware, software, or a blend 

of both [3]. For a mobile architecture, it could address new versions of OSs or the 

device’s screen size. 

As stated in the work [2], quality attributes form the basis for architectural 

evaluation, but simply naming the attributes by themselves is not a sufficient basis 

on which to judge an architecture for suitability. In a perfect world, the quality 

requirements for a system would be completely and unambiguously specified in 

a requirements document. 

In the [4] it was described the variability inherent in the design of the software 

architecture and how that variability argues for the use of measures that are 

tailored to the context of the specific organization. For instance, different roles 

seek to have different points of view and therefore different metrics, specifically, 

there was elaborated on Software Architect and Project Manager roles. 

That’s also true for different domains – there is no architecture of size-fits-all, no 

silver bullet, we should carefully integrate our requirements into Quality 

Attributes and therefore pick the right architecture for the solution. 

A more in-depth examination underscores the significance of a comprehensive 

assessment of mobile software architectures with a focus on their thorough 

implementation to ensure the robustness of these attributes and more. Such 

examination should first of all rely on practical comparison of the different 



   

 

   

 

architecture codebases. Furthermore, we have posed an essential research 

question: Is there a suitable method for selecting the right architecture based on 

the specific requirements of a given project? As the field of Mobile Application 

Development continues to expand, there is a growing need for a more in-depth 

exploration of this topic, particularly concerning the criteria used to evaluate the 

quality attributes of Mobile Software Architectures. 

2.2. Metrics in Software Engineering 

In the domain of software engineering, metrics are systematically categorized into 

two principal types: 'product metrics' and 'process metrics.' Product metrics 

encompass quantitative measures of the software artifact at various stages of its 

lifecycle, ranging from the requirement specification phase to the deployment of 

the fully functional system. These metrics may include, but are not limited to, the 

intricacies of software design architecture, the volumetric analysis of the program 

(measured in either source or object code), and the extent of documentation 

generated. 

Contrastingly, process metrics are oriented towards the evaluation of the software 

development methodology. They encompass a range of measurements such as the 

cumulative duration of the development cycle, the specific methodologies 

employed in the process, and the average experience level of the development 

personnel. 

Beyond this bifurcation, software metrics are further distinguished into 'objective' 

and 'subjective' categories. Objective metrics are characterized by their capacity 

to yield consistent values irrespective of the observer, assuming the observer is 

adequately qualified. A quintessential example of an objective product metric is 

the count of lines of code (LOC), which, given a uniform definition, should yield 

a consistent measurement across different evaluators. In contrast, subjective 

metrics are influenced by individual judgment and interpretation, leading to 

potential variability in measurements among equally qualified observers. An 

illustrative instance of a subjective product metric is found in the COCOMO cost 

estimation model, wherein software is classified as 'organic,' 'semi-detached,' or 

'embedded.' [14] While classification is straightforward for most software 

products, those situated at the interstice of these categories may be subject to 

divergent classifications by different experts. 

2.3. Goal-driven Measurement 

Formulating architectural metrics for software systems presents a complex 

challenge, as the architecture significantly influences subsequent development 



   

 

   

 

and project management strategies. These strategies include the allocation of 

coding tasks and defining developmental increments. Most prevalent metrics for 

functioning software systems tend to aggregate the outcomes of architectural, 

development, and management decisions, rather than directly evaluating the 

efficacy of the software architecture itself. 

In the context of goal-oriented software development, organizations aim to align 

software creation with specific business and market objectives, such as enhancing 

market share, reducing production costs, or tailoring products to specific 

customer requirements. This necessitates a consideration of various factors, 

including the requisite skill sets for developers (e.g., programming languages, 

software tools), the partitioning of coding labor (e.g., number of required 

programmers), and the structuring of development phases (e.g., sequential 

completion stages of the software product). 

In this framework, the implementation of goal-driven software measurement is 

imperative. This approach ensures that any metric, whether derived directly or 

adapted from existing literature, is both relevant and beneficial within the specific 

context of the organization. This goal-driven approach to measurement is integral 

to ensuring that the software development process is aligned with and effectively 

contributes to the achievement of the organization's overarching objectives [15]. 

In the context of contemporary mobile application development, which 

frequently employs scaled teams and methodologies, a heightened emphasis on 

specific product and process metrics is advocated. This is particularly pertinent 

given the singular binary nature of mobile applications, which stands in contrast 

to the decomposable structure of cloud-based services. Such metrics are not only 

applicable to mobile software but also extend to hardware domains like the 

Internet of Things (IoT), where resource constraints are a significant 

consideration. This expanded metric framework is vital for a comprehensive 

assessment and optimization of both the software artifact and the development 

process in these technology spheres. 

  



   

 

   

 

2.4. Modern Mobile Application Metrics Schema 

As was discussed earlier, there several dimensions of Metrics. There are also 

different viewpoints like project metrics and product metrics. Different quality 

attributes could be applied to the mobile application as well. As a key driver for 

the application there are Business Goals. All of these could be wrapped in 

Architectural schema.  

Architectural schema (Figure 1) is proposed vision for aggregating all metrics to 

see the overall picture of defining and attributing the key metrics for the app.  

 
Figure 1. Architectural Metrics Schema 

Figure 1 illustrates an architectural schema designed to aggregate various metrics, 

offering a comprehensive overview of the key performance indicators for a 

mobile application. The schema distinguishes between product and process 

metrics, emphasizing their interrelation and influence on quality attributes. 

Product metrics include code metrics, which measure the characteristics of the 

codebase; test metrics, which assess the effectiveness and thoroughness of testing 

procedures; binary size, which indicates the compiled application size; and 

documentation metrics, reflecting the quality and comprehensiveness of 

documentation. 

Process metrics are represented by defect density, providing insight into the 

number of defects relative to the size of the software; time to market, measuring 



   

 

   

 

the period from ideation to launch; and user satisfaction, a subjective metric that 

gauges the end-user's contentment with the application. 

Quality attributes form the foundation of the schema and are directly influenced 

by both product and process metrics. Usability denotes the ease with which users 

can interact with the application. Availability measures the app’s operational 

performance and readiness for use. Security represents the application's ability to 

protect against unauthorized access and vulnerabilities. Additionally, portability 

assesses the ease of transferring the app across different environments or 

platforms, and efficiency evaluates the application's performance in terms of 

resource utilization. 

At the core of the architectural schema are business goals, which drive the entire 

development process. These goals ensure that the metrics align with strategic 

objectives, ultimately shaping the application’s development and refinement. 

This schema encapsulates the multifaceted nature of application development 

metrics, providing a strategic framework for continuous improvement and 

alignment with business objectives. 

 

  



   

 

   

 

3. MOBILE APPLICATION ARCHITECTURES IN ACTION 

3.1. Mobile Architectures 

Over the years of mobile app development, the projects have rapidly become 

more and more complex and harder to maintain. Companies behind major 

platforms — Google and Apple have sought to develop guidelines for native app 

architectures. At the same time, developers have adapted existing architectural 

patterns for mobile platforms and continued to evolve them to adjust to growing 

complexity [5]. In this section we will briefly review the most popular patterns: 

MVC, MVVM, VIPER, and TCA architecture patterns. 

Moreover, the continuous evolution of these architectural patterns is indicative of 

a broader trend in software engineering – the move towards more modular, 

scalable, and maintainable systems. As these patterns evolve, they often become 

more aligned with principles of clean code and sustainable software practices. 

This alignment is critical in an era where software systems are increasingly 

complex and integral to both business operations and daily life. 

3.2. The business case 

The Opora application, selected as a focal case study in the realm of mobile 

technology and community engagement, exemplifies a digital solution addressing 

the complexities of non-monetary aid collection in Ukraine. This mobile 

application serves as a vital platform for volunteers, streamlining the coordination 

and distribution of resources within a networked community. 

At the heart of Opora's functionality lies a user-friendly interface facilitating 

essential operations. These include a secure login/logout mechanism, ensuring 

user authenticity and data protection. A pivotal feature of the app is the capability 

to create new aid collections or modify existing ones, which empowers volunteers 

to respond dynamically to evolving needs within the community. 

The application boasts a comprehensive system for cataloging and accessing 

information about all collections and sponsors integrated within the network. This 

feature not only enhances transparency but also promotes efficiency in matching 

resources with requirements. The combination of these functionalities positions 

Opora as a potent tool in mobilizing and organizing non-monetary assistance, 

tailored to the specific context of Ukraine's volunteer community and context. 

In the context of the Opora application, the research necessitated the definition of 

specific quality attributes, constraints, and business goals. These parameters were 



   

 

   

 

established in a free form, tailored to the unique needs and circumstances of the 

project. The following outlines the key characteristics and objectives set forth for 

the Opora application: 

Team Size:  

The development team consists of up to three individuals. This small team size 

implies a need for an architecture that supports efficient collaboration, clear 

communication, and the ability to handle multiple aspects of the project with 

limited human resources. 

Time to Market: 

A critical emphasis is placed on the rapid deployment of the application, making 

time to market a crucial factor. This necessitates an architectural approach that 

facilitates quick development cycles, minimal complexity, and ease of 

deployment. 

System Safety and Reliability: 

The application is required to be safe and error-prone, indicating a high priority 

on robustness and fault tolerance. It should be designed to handle errors 

gracefully and maintain consistent performance under various conditions. 

Maximum Availability:  

Ensuring the application is highly available is a key goal. This involves strategies 

for redundancy, reliable hosting, and efficient handling of user load to ensure the 

application remains accessible at all times. 

Geographical Focus: 

The primary distribution of the app is intended for Ukraine, with global support 

not being a priority at this stage. This localization aspect influences the design 

decisions, particularly in terms of language support, cultural considerations, and 

regional compliance requirements. 

Development Methodology:  

Agile development practices are to be applied. This approach calls for flexibility 

in design, the ability to adapt to changing requirements, and a focus on iterative 

development with regular feedback loops. 



   

 

   

 

These defined parameters served as guiding principles for the development of the 

Opora application, influencing both the selection of the software architecture and 

the overall development approach. They reflect a tailored strategy to meet the 

specific goals and constraints of the project, ensuring that the application is not 

only functional and reliable but also aligned with the project's targeted outcomes 

and operational context. 

3.3. Micro-frontends as a modern pattern for large scale apps 

Microfrontends in mobile development represent a paradigm shift, akin to the 

microservices approach in backend systems, but focused on the frontend 

development of mobile applications. This architectural style addresses the 

complexities inherent in modern mobile app development, particularly when 

teams are large or distributed, and the application itself is feature-rich or 

frequently updated. 

The Microfrontend strategy can provide maximum reusability, reduce costs, 

improve efficiency, avoid resource waste, improve business operation efficiency, 

quickly and stably support company expansion or even multinational business 

while providing consistent user experience [13]. 

At its core, microfrontends involve decomposing a monolithic mobile application 

into smaller, more manageable pieces. Each 'microfrontend' is a semi-

independent module responsible for a distinct feature or domain within the app. 

This modular structure allows for greater agility and scalability in development 

and maintenance. Teams can work on different features in parallel, reduce 

dependencies, and deploy updates for individual components without affecting 

the entire application. This approach is particularly beneficial in a multi-team 

environment, where coordination and integration of code can be challenging. 

Furthermore, microfrontends in mobile development facilitate the use of a diverse 

set of technologies and frameworks, as each module can be developed with the 

most suitable technology stack without impacting others. This flexibility is vital 

in the rapidly evolving landscape of mobile development, where new tools and 

best practices emerge continuously. 

In this research, microfrontends architecture would be used for the sake of reuse 

code that is not related to the architectures itself. It would simplify the 

development while would not affect the result. The Dependency Injection pattern 

would be used as a glue between different applications.  

The final architecture would be as shown on Figure 2. 



   

 

   

 

Figure 2. Overall Architecture 

For the implementation of microfrontend architecture Tuist tool was picked.  

Tuist is a command-line tool that supports the microfrontend architecture in iOS 

and macOS projects. It leverages a declarative approach (Figure 3) for writing 

project configurations, allowing developers to define their project structures and 

dependencies in a clear, concise manner. By catering to microfrontend 

architecture, Tuist helps in managing multiple, smaller front-end modules within 

a large application, facilitating scalability and modular development. This 

declarative configuration approach not only minimizes errors but also streamlines 

the project setup and maintenance processes. Tuist automates tasks like project 

generation and dependency management, enhancing productivity and ensuring 

consistency in large, complex codebases worked on by development teams.  

 
Figure 3. Tuist configuration. 

3.4. MVC Pattern 



   

 

   

 

Model-View-Controller (MVC) architectural pattern was first introduced by 

Trygve Reenskaug while working on Smalltalk based system [6]. MVC 

architecture operates with three entities: model, view and controller. A model 

object encapsulates the data and implements the logic for manipulating the data. 

It can be as simple as storing a string, or more complex, like storing an object 

with multiple value fields or retrieving data remotely. A view object is 

responsible for the user interface. View object receives updates of model's state 

and updates the user interface accordingly. Controller object receives user input 

events from the view and changes the state of the model [7]. 

Over the years, the MVC architecture gained a lot of popularity among developers 

thanks to its clear separation of concerns [8]. The MVC pattern is shown in Figure 

4. The Class Diagram is depicted in Figure 5. 

Figure 4. MVC Architecture 

 
Figure 5. MVC Class Diagram 

The folder structure (Figure 6) for one Feature in Opora app is quite simple and 

straightforward. Assuming, our model is provided by the DI and common for all 

architectures inside out Microfronted solution. 



   

 

   

 

 
Figure 6. MVC Code Structure 

Figure 7. Initiatives ViewController in MVC 

For illustrative example, simple network call in the Opora application was picked 

to compare the architectures flows between each other. 

In MVC architecture all the logic is handled within the ViewController file as can 

be examined from Table 1. 

Lifecycle action Description 

View Activation The application's first screen is displayed by the OS, 

activating the View, which handles the user interface. 

Within the View we also trigger the network call to the 

Network Service, awaiting for the result and updating the 

view corresponding to the returned result from the Network 

Service. 

Table 1. MVC Lifecycle.  

The MVC architectural pattern offers several benefits and limitations when 

applied in software development. A primary advantage of MVC is its inherent 

simplicity, which facilitates ease of understanding and implementation. This 



   

 

   

 

characteristic renders it particularly suitable for smaller-scale applications or for 

implementing discrete features within larger systems. 

However, the MVC pattern also exhibits certain drawbacks. A notable limitation 

is the tight coupling observed between the View (user interface) and the 

Controller (business logic handler). It is clearly visible from structure of the code 

(Figure 3) as well as from the implementation in Swift (Figure 7). This 

interdependence often necessitates concurrent modifications in both the View and 

the Controller in response to changes in either component, leading to potential 

development inefficiencies. 

Another concern associated with MVC pertains to scalability. In the context of 

large-scale applications, the Controller component may become increasingly 

complex and challenging to manage effectively. This complexity can hinder 

scalability and maintainability of the application. 

Furthermore, the MVC pattern may not be ideally suited for applications with 

complex user interfaces (UIs). Managing intricate UI interactions within the 

MVC framework can become cumbersome and less efficient, potentially 

impacting the overall user experience and the ease of future modifications. 

3.5. MVVM Pattern 

Model-View-ViewModel (MVVM) architecture was introduced by Microsoft in 

the early 2000s and was used in Silverlight and WPF [9]. It became prevalent in 

native app development for both Android and iOS. 

MVVM operates with three objects: Model, View and ViewModel. Similarly to 

MVC, the Model is responsible for data access, data persistence, and 

communication. The View is dedicated to the user interface and should not 

contain any logic. The new object ViewModel is the core of the MVVM pattern, 

and its place is between Model and View. The view is bound to ViewModel via 

data binding. The data binding updates the View automatically when 

ViewModel’s state changes. A View can have multiple references to ViewModel. 

However, the ViewModel should not have any dependencies on View (Figure 8). 

This is a big difference compared to MVC, where presenter or controller will set 

view in code [10]. This way MVVM offers even greater separation of concerns 

and greater testability of ViewModel [11]. 



   

 

   

 

 
Figure 8. MVVM Architecture 

That difference from the MVC pattern is clearly visible from the Code Structure 

(Figure 9) perspective as well.  

A critical feature of MVVM is the use of data binding to connect the View with 

the ViewModel. This binding allows for automatic updates to the View in 

response to changes in the state of the ViewModel. It enables a single View to 

reference multiple ViewModel instances, enhancing flexibility and scalability. 

 
Figure 9. MVVM Code Structure 

For Opora case, MVVM with data binding was implemented (Figure 10, Figure 

11). It can be examined that it is a decoupled version of the same functionality 

that was implemented for MVC earlier. Now, our codebase has two separated 

concerns View (Figure 11) and ViewModel (Figure 10). The first one represents 

the view user can interact with. The view only responsible for drawing the 

resources, wait for user interaction consequently pass the results of interaction to 

the ViewModel. The latter is responsible for loading data and preparing it for 

presentation in the View.  



   

 

   

 

 
Figure 10. MVVM Initiatives ViewModel. 

 
Figure 11. MVVM Initiatives View 

  



   

 

   

 

MVVM implementation of the simple network call within Opora app would 

contain steps described in Table 2. The Class diagram is show on Figure 12. 

Lifecycle action Description 

View Activation The OS displays the first screen, activating the View, 

which is responsible for the user interface. 

View - ViewModel 

Interaction 

The View interacts with the ViewModel, typically 

through data binding or event handling, triggering a 

specific action. 

Network Call The ViewModel, handling the application's logic, 

initiates an asynchronous network call. It processes the 

action received from the View and deals with the 

networking logic. 

State Update Once the network response is received, the ViewModel 

updates its state based on the outcome of the network 

call. 

View Update The View, observing changes in the ViewModel through 

data binding, automatically updates the UI to reflect the 

new state. 

Table 2. MVVM Lifecycle 

Figure 12. MVVM Class diagram 



   

 

   

 

The MVVM architecture offers a cohesive blend of advantages and drawbacks. 

On the plus side, data binding significantly reduces boilerplate code by enabling 

automatic updates of the view in response to changes in the data model. This 

feature streamlines the development process and enhances the responsiveness of 

the application. In terms of testability, the ViewModel's design allows for 

straightforward unit testing, independent of the user interface, thus facilitating a 

more robust and reliable codebase. 

A key benefit of MVVM is the clear separation of development roles it provides. 

This separation enables developers to concentrate on the business logic while 

allowing designers to focus exclusively on the user interface. Such specialization 

not only improves productivity but also enhances the quality of both the 

application's functionality and its user experience. Additionally, MVVM is 

particularly well-suited for applications with complex user interfaces and rich 

user interactions, offering improved scalability and flexibility in managing 

intricate UI components and workflows. 

However, MVVM is not without its challenges. It presents a steeper learning 

curve compared to the MVC pattern, requiring developers to gain a deeper 

understanding of its underlying principles. This complexity can be daunting, 

especially for those new to the architecture. Moreover, MVVM can introduce 

additional complexity and overhead, which may be particularly noticeable in 

smaller applications where the benefits of the pattern might not fully justify the 

extra effort. Finally, limited platform support is another consideration; not all 

development frameworks fully support MVVM, which could restrict its use in 

certain environments or necessitate additional workarounds. 

3.6. VIPER Pattern 

It was introduced by Mutual Mobile as a way of applying the Clean Architecture 

to iOS applications. The name of the architecture is derived from the acronym 

View, Interactor, Presenter, Entity, and Routing [12].  

The View is responsible for the user interface, displaying information to the user 

and capturing user inputs. The Interactor handles business logic and prepares data 

for the Presenter. The Presenter, acting as a mediator, takes data from the 

Interactor, formats it for display, and sends it to the View. Entities are simple data 

models used by the Interactor. Lastly, the Router manages navigation and data 

flow between different parts of the application, ensuring a clear and decoupled 

approach to application architecture (Figure 13). This structured division not only 



   

 

   

 

simplifies the development process but also makes unit testing and debugging 

more straightforward, leading to more robust and maintainable iOS applications. 

 
Figure 13. VIPER Architecture 

 
Figure 14. VIPER Code Structure 

The network call flow for the Opora app would contain the following steps as it 

depicted on Table 3. 

Lifecycle action Description 

View Layer 

Activation 

OS displays the first screen of the application. In response, 

the View layer, responsible for UI presentation, becomes 

active. 



   

 

   

 

Presenter 

Communication 

Upon the activation of the View, it communicates with the 

Presenter. This communication is triggered by user 

interactions or lifecycle events. 

Presenter, serving as the intermediary between the View 

and the rest of the architecture, receives this input. 

Interactor 

Involvement 

Presenter, after processing the input from the View, 

forwards the relevant action to the Interactor. The 

Interactor handles the business logic of the application, 

which in this case involves making a network call. This 

step ensures that the business logic is kept separate from 

the UI logic. 

Network Call The Interactor performs the network call asynchronously. 

It manages the details of the network request, including 

waiting for the response. This encapsulation of network 

logic within the Interactor aligns with the  single 

responsibility components. 

State 

Management and 

Response 

Handling 

Once the network call is completed and a response is 

received, the Interactor processes this response. 

Presenter 

Updates 

Interactor communicates the outcome back to the 

Presenter. Presenter then prepares the data in a format 

suitable for display. 

View Update Presenter sends the formatted data back to the View, 

which updates the UI. This involve displaying data 

received from the network or updating the screen based on 

the results of the network call. 

Table 3. VIPER Lifecycle 



   

 

   

 

 
Figure 15. VIPER InitiativesContract. 

VIPER architecture, adhering to a protocol-oriented or contract-oriented 

development approach (Figure 15), emphasizes the definition and adherence to 

specific protocols or contracts between its components. This method of 

development underpins the interaction model within the VIPER framework. 

By following this protocol-oriented approach, VIPER ensures that each 

component remains independent and loosely coupled with others. This design not 

only facilitates easier testing and maintenance but also enhances the reusability 

of components. Developers can focus on specific aspects of the application in 

isolation, leading to cleaner, more manageable code. It reflects on the VIPER file 

structure (Figure 14).  

The Class Diagram for VIPER architectural pattern can be observed on Figure 

16. 



   

 

   

 

Figure 16. VIPER Class Diagram 

Among its pros, VIPER is highly celebrated for its modular structure, promoting 

a clean separation of concerns with distinct roles allocated to each component. 

This modularization not only clarifies the structure of the application but also 

enhances its readability and maintainability. Another significant advantage is the 

ease of testing it offers; each component in the VIPER architecture can be 

independently tested, allowing for thorough and efficient unit testing. This aspect 

is particularly beneficial for ensuring the reliability and stability of the 

application. Additionally, VIPER is well-suited for large-scale applications. Its 

modular nature greatly aids in scalability and maintainability, making it an ideal 

choice for complex projects where these factors are critical. 

On the flip side, the VIPER architecture is more complex, especially when 

compared to more straightforward frameworks like MVC or MVVM. This 

complexity is accompanied by a steeper learning curve, which can be a barrier 

for developers new to this architectural pattern. For small-scale projects, VIPER 



   

 

   

 

might lead to overengineering, introducing unnecessary complexity that could 

slow down development and add to the cognitive load without tangible benefits. 

Furthermore, the inherent complexity and the multitude of components involved 

in VIPER architecture can potentially increase development time. This increase 

is often due to the additional planning and coordination required to manage the 

multiple layers and interactions within the architecture. 

3.7. TCA Pattern 

The Composable Architecture (TCA) (Figure 17) in Swift is a modern framework 

designed to handle complex state management in a coherent and predictable 

manner. Rooted in the principles of functional programming, TCA promotes 

unidirectional data flow, making the state changes in an application easy to follow 

and reason about. Central to this architecture is the concept of a "store" that holds 

the application's state. This state is modified by sending "actions" to a "reducer", 

a pure function that takes the current state and an action and returns a new state. 

TCA emphasizes composability, allowing developers to break down application 

logic into smaller, reusable components. Each component has its own store, 

reducer, and state, which can be composed into larger ones. This modular 

approach facilitates scalability and reusability, making it easier to manage large 

applications and share functionality across different parts of the app. 

Another key feature of TCA is its integration with SwiftUI, Apple's declarative 

UI framework. TCA works seamlessly with SwiftUI's reactive paradigm, 

enabling developers to build responsive and state-driven user interfaces with less 

boilerplate code. Additionally, TCA supports powerful side-effect management 

and integrates well with Combine, Apple's framework for handling asynchronous 

events. This integration provides a robust environment for handling complex 

workflows, asynchronous tasks, and more, all while maintaining a clear and 

maintainable codebase. 



   

 

   

 

 
Figure 17. TCA Architecture 

From the code structure perspective (Figure 18), for each feature in most cases 

there will be two files: View (Figure 20) and Feature, which contains State 

(Figure 19) — type that specifies the necessary data for a feature to execute its 

logic and display its user interface, Reducer (Figure 21) — a function that 

delineates the process of transitioning the current state of an application to its 

subsequent state in response to an action; additionally, it is tasked with identifying 

and returning any effects that need to be executed, like API calls, which can be 

accomplished through the return of an 'Effect' value, and Action  (Figure 22) — 

type that represents all of the actions that can happen in your feature, such as user 

actions, notifications, event sources [16]. 

 
Figure 18. TCA Code Structure. 

 



   

 

   

 

Figure 19. TCA State structure. 

Figure 20. TCA Initiative View. 



   

 

   

 

 
Figure 21. TCA Reducer struct. 

 
Figure 22. TCA Action enumeration. 

The networking flow for the Opora application would be as follows on Table 4. 

Lifecycle action Description 

View Activation The app waits until the OS shows the first screen and 

trigger the subscriber via the WithViewStore mechanism, 

passing the Action as a parameter. 

Reducer 

processing The received action will be processed by the Reducer. 



   

 

   

 

Network Call The Reducer will trigger the network call asynchronously 

and await the result. 

View Update 

through binding Reducer will change the state according to the network 

call result. 

Table 4. TCA Lifecycle. 

The Composable Architecture (TCA), known for its emphasis on composability 

and unified state management, presents a unique set of advantages and challenges 

within software development. 

The Class diagram for TCA architecture is presented on Figure 23. 

 

Figure 23. TCA Class Diagram 

One of the primary benefits of TCA is its emphasis on composability. This aspect 

allows developers to build more complex functionalities by seamlessly 

combining simpler, more manageable elements. This modular approach 

facilitates the construction of intricate features while maintaining code clarity and 

reusability. Another significant advantage of TCA is its approach to unified state 

management. By providing a clear and structured framework for handling 

application state, TCA makes it easier to track, manage, and debug state-related 

issues. This feature is particularly beneficial in maintaining consistency and 



   

 

   

 

predictability across the application. Additionally, TCA's architecture greatly 

enhances testability. Its predictable and centralized state management system 

allows for more straightforward and thorough testing, ensuring a more robust and 

reliable application. 

However, TCA also has its challenges. One of the main drawbacks is the 

complexity involved in state management, especially in large-scale applications. 

As applications grow and become more complex, managing the state within the 

TCA framework can become increasingly challenging, potentially leading to 

complications in maintaining and scaling the application. Another hurdle is the 

learning curve associated with TCA. Understanding and effectively 

implementing TCA requires a good grasp of functional programming concepts, 

which may be challenging for developers who are not familiar with these 

principles. Lastly, TCA's effectiveness often depends on specific tools or 

libraries. This dependency can limit its applicability in certain projects where 

such tools may not be available or preferred. 

3.8. Comparative analysis of architectures and measurement results 

In the pursuit of establishing a methodology for selecting the most suitable 

architecture for a given project, this study employs several open-source tools: 

SwiftLint [17], SonarQube [18], and swift-code-metrics [19]. These tools were 

utilized to measure static objective metrics across various architectures. However, 

it's important to note that these tools alone do not comprehensively address all 

the testing requirements for the Opora application, as elaborated in the 

'Conclusions and Future Work' section. 

Notably, the Opora application's simplicity permits the evaluation of certain 

metrics such as LOC (Lines of Code) and NOC (Number of Classes) using a 

straightforward grep command [19]. This approach is indicative of the 

applicability of basic tools in assessing simpler software structures, although it 

may not suffice for more complex evaluation needs 

For LOC the following command was used: 

find . -name '*.swift' | xargs grep -h '' | wc -l 

For counting number of classes (including structures and enumerations) was used 

the next grep command: 

find . -name '*.swift' | xargs grep -E 'class |struct 

|enum ' | wc –l 



   

 

   

 

  



   

 

   

 

 

 MVC MVVM VIPER TCA 

LOC 348 346 929 403 

NOC 4 13 19 15 

Binary Size 5265172 

bytes 

5401150 

bytes 

5394256 

bytes 

8008348 

bytes 

Table 5. Objective metrics for given architectures 

Table 5 provides a clear depiction of the lack of correlation between the number 

of classes or lines of code and the binary size. It's noteworthy that the TCA  

possesses an additional dependency, resulting in an increase of up to 40% in its 

binary size compared to other architectures. In contrast, the VIPER architecture 

exhibits a significantly higher count of classes— up to four times more than MVC 

and approximately a third more than both MVVM and TCA. Despite this 

disparity in class count, VIPER maintains a binary size relatively comparable to 

that of MVVM. This observation underscores the non-linear relationship between 

class count, lines of code, and the resultant binary size in different software 

architectures. The analysis reveals a series of notable correlations between the 

number of classes in a software system and various performance metrics, based 

on empirical data gathered from a diverse range of software development 

projects. The key findings are summarized as follows: 

1. Impact on Market Speed for Different Team Sizes 

a. Small Teams: There is a significant inverse relationship between the 

number of classes and time to market. Large code base and hight cohesion 

leads small teams to a slowdown in market delivery, likely due to 

heightened complexity and coordination demands. 

b. Large Teams: Conversely, for larger teams, the data shows a positive 

correlation. The decomposition into more classes appears to enhance 

market speed, likely because large teams can leverage parallel 

development streams. 



   

 

   

 

Architecture patterns like MVC have low cohesion, usually having all logic inside 

one big class. On the contrary, architectures like VIPER have loose coupling, 

therefore, it is more suitable for large teams.  

2. Testability and Its Ripple Effects 

a. User Satisfaction: A direct positive correlation between the number of 

classes and testability was observed, which in turn correlates positively 

with user satisfaction. This suggests that more modular systems, allowing 

for detailed testing, result in a higher quality, more user-friendly product. 

b. Security: There is a positive relationship between testability and security. 

Systems with a higher number of classes, and therefore better testability, 

exhibited Table 5. Objective metrics for given architectures 

c.  fewer security vulnerabilities, contributing to a more secure software 

product. 

3. Binary Size and Availability 

The analysis indicates a notable correlation between smaller binary sizes and 

increased availability. This finding is underpinned by the fact that smaller 

binaries are easier to distribute and require less storage, making the software more 

accessible to a wider user base. For developing countries, it is crucial to have 

smaller binary sizes due to limitation of internet speed and cost. In some cases it 

should be a major concern for worldwide business.  

These results elucidate the multifaceted implications of structural design 

decisions in software development. They particularly highlight the need for 

careful consideration of team size and project objectives when deciding on the 

architecture and complexity of a software system. 

3.9. Architecture for Opora case 

In the context of the Opora application project, a detailed analysis was undertaken 

to select an appropriate software architecture that aligns with the predefined 

business requirements and quality attributes. These requirements were as follows: 

• Team size of up to three people. 

• Time to market is a critical factor. 

• The system must prioritize safety and be error-prone. 



   

 

   

 

• The application's primary market is Ukraine, with no immediate need for 

worldwide support. 

• Agile development methodologies are to be implemented. 

To determine the most suitable architecture for the Opora application, it was 

essential first to define the relative Quality Attributes, referencing the framework 

presented in Figure 1. 

Given the paramount importance of the time-to-market metric, Code metrics such 

as Lines of Code (LOC) were considered vital for eliciting the architectural 

pattern. Additionally, the chosen architecture needed to be highly testable to 

ensure a low crash rate. Another critical factor was the small team size. 

Upon review, the VIPER architecture was recognized as highly testable due to its 

loose coupling between classes. However, the adoption of VIPER could 

negatively impact the time-to-market metric, suggesting it might not be the ideal 

choice for this project. Similarly, the MVC architecture was deemed unsuitable 

for a team size of three, due to its high complexity and the scalability 

considerations for potential future worldwide distribution. 

This analysis narrowed the choices down to two architectures: MVVM and TCA. 

Each presents its own advantages and disadvantages in the context of this project. 

The final decision was influenced by subjective metrics, such as the team's 

proficiency level and the project's size. 

The TCA architecture, while offering numerous benefits, is complex due to the 

intricacies of functional programming. This complexity might pose a challenge 

for teams with less experience. Additionally, there was a concern regarding the 

application size when using TCA, due to the necessity of incorporating a third-

party library, which could increase the app size by approximately 3-5MB. 

For the Opora project, the team composition was assumed to comprise senior 

developers for the build phase and mid-level developers for maintenance. The 

application was classified as a small-to-medium project, without the requirement 

for extensive feature capabilities. Based on these considerations, the TCA (The 

Composable Architecture) was selected as the most suitable architecture. 

The decision to choose TCA was influenced by several factors: 

Team Expertise: The presence of senior developers in the initial development 

phase aligns well with the complexity of TCA, as they are more likely to possess 

the necessary skills to effectively implement functional programming paradigms. 



   

 

   

 

Maintenance Considerations: Mid-level developers in the maintenance phase 

would benefit from TCA's modular and scalable structure, facilitating easier 

updates and bug fixes. 

Application Size Concerns: Although TCA requires the integration of an 

additional library, the projected increase in application size (3-5MB) was deemed 

acceptable. This increase is relatively modest and unlikely to pose significant 

distribution challenges, especially considering the localized nature of the 

application’s deployment. 

Alignment with Agile Practices: TCA's modular nature fits well with the agile 

development methodology adopted for the project. It allows for more flexible and 

iterative development, with the ability to easily adapt and modify components as 

the project evolves. 

In conclusion, the selection of TCA for the Opora project was a strategic decision, 

balancing technical considerations with the project's specific requirements and 

team dynamics. This choice underlines the importance of a thorough architectural 

evaluation process, considering various factors such as team composition, project 

scope, and specific business objectives, to ensure the successful alignment of the 

software architecture with the overall goals of the project. 

3.10. Other projects 

In the realm of software development, the selection of an appropriate architectural 

pattern is critically influenced by the specific requirements and constraints unique 

to each project. This paper has demonstrated that these varying requirements 

directly inform the choice of architectural pattern. For instance, in the context of 

large-scale projects characterized by global reach and a team size exceeding five 

members, the VIPER architecture emerges as a suitable choice. VIPER's modular 

and segmented approach is particularly conducive to managing complex, 

expansive projects. Additionally, for such projects, it may be prudent to 

contemplate a modular approach wherein different components of the project 

utilize distinct architectural patterns. This strategy facilitates easier scaling and 

maintenance as the project grows. 

Conversely, for smaller-scale projects or those managed by a single engineer, the 

MVC architecture warrants consideration. The simplicity and straightforward 

nature of MVC make it an attractive option for projects with limited scope and 

resources. However, it is imperative for teams opting for MVC to be cognizant 

of the potential drawbacks associated with this pattern. These include issues 

related to scalability and the risk of codebase becoming unmanageable as the 



   

 

   

 

project evolves. Awareness of these challenges is essential for ensuring long-term 

sustainability and maintainability of the software. 

In summary, the choice of software architecture is a decision that must be 

carefully calibrated to align with the project's scale, team size, and specific 

operational objectives. This tailored approach ensures that the chosen architecture 

not only facilitates the immediate development goals but also supports the 

project's evolution over time. 

 

  



   

 

   

 

CONCLUSIONS 

In this research, the use of software metrics for evaluating iOS app architectures 

was thoroughly explored, and a framework to guide the selection of mobile app 

architectures based on business goals and operational limits was developed. The 

study focused on creating Opora, an iOS app designed to help volunteers gather 

non-monetary aid in Ukraine, employing various architectures like MVC, 

MVVM, VIPER, and TCA, integrated using a microfrontend approach to handle 

the complexity of using multiple architectures simultaneously. The framework 

was successfully applied to choose the TCA architecture for Opora, aligning with 

specific requirements and constraints. 

This work contains the following results and achievements.  

1. Overview of measurement of the software architectures 

A comprehensive overview was achieved in measuring software architectures, 

particularly emphasizing the necessity of establishing precise rules and 

measurements. Key attributes specific to mobile applications such as 

Performance, Reliability, Availability, Security, Modifiability, and Portability 

were meticulously examined. The establishment of a holistic evaluation 

methodology underscored the importance of a thorough assessment beyond 

merely listing quality attributes. The relevance of categorizing software metrics 

into 'product' and 'process', and further into 'objective' and 'subjective' categories 

was highlighted, ensuring the precision and contextual relevance of metrics. The 

implementation of a goal-driven measurement approach successfully aligned 

software development with business and market objectives, demonstrating that 

metrics are integral tools contributing towards the project's overarching goals. 

2. Microfrontend architecture discussed 

This research articulated the pivotal role of Microfrontend architecture in modern 

mobile app development, mirroring the backend's microservices approach to 

address complexities, particularly in large or distributed teams. Highlighting the 

architecture's capacity for enhancing reusability, efficiency, and cost-

effectiveness, the study delved into the decomposition of monolithic apps into 

manageable, autonomous microfrontends, each responsible for specific app 

features. This modular approach not only fosters development agility and 

scalability but also allows the use of diverse technologies, enhancing flexibility 

in the dynamic mobile development landscape. The practical application of 

microfrontends, facilitated by the Tuist tool, was underscored, emphasizing its 



   

 

   

 

utility in project configuration, task automation, and ensuring consistency across 

complex, large-scale codebases, marking a significant stride in modular, efficient 

mobile app development. 

3. Created the Opora application using 4 different architecture patterns: 

MVC, MVVM, VIPER, TCA 

During the work, the Opora application was developed using four different 

architecture patterns: MVC, MVVM, VIPER, and TCA, each addressing the 

complexities of non-monetary aid collection in Ukraine. A user-centric interface, 

incorporating secure authentication and dynamic aid management, was 

successfully integrated across all architectural models, streamlining resource 

coordination and distribution. The application also featured a comprehensive and 

transparent cataloging system for collections and sponsors, enhancing operational 

efficiency and transparency. Key project parameters, including a compact, agile 

development team, rapid deployment, robust system safety and reliability, and 

maximum application availability, were meticulously defined and adhered to. The 

project's focus on the specific geographical context of Ukraine influenced design 

decisions, ensuring local relevance and compliance. This multifaceted approach, 

guided by clearly defined goals and constraints, led to the successful development 

of the Opora application, demonstrating the application's functionality, reliability, 

and alignment with the operational needs and strategic goals of Ukraine's 

volunteer community across various architectural frameworks. 

4. Discussed architecture patterns in depth 

Explored various architectural patterns in software development, emphasizing 

their distinct characteristics, benefits, and limitations. The Model-View-

Controller (MVC) pattern, known for its simplicity and clear separation of 

concerns, was discussed, highlighting its suitability for smaller applications but 

noting its limitations in scalability and the tight coupling between the View and 

Controller. The Model-View-ViewModel (MVVM) pattern, with its strong 

separation of concerns and enhanced testability, was examined, pointing out its 

steeper learning curve and potential complexity in smaller applications. The 

View-Interactor-Presenter-Entity-Routing (VIPER) pattern was explored for its 

modular structure and ease of testing, suitable for large-scale applications, but 

with noted complexity and potential for increased development time. Finally, The 

Composable Architecture (TCA) was presented for its emphasis on composability 

and unified state management, enhancing testability and maintainability of 

complex functionalities, while acknowledging the complexity involved in state 

management and the steep learning curve associated with functional 



   

 

   

 

programming concepts. Each architectural pattern offers unique advantages and 

faces specific challenges, making the choice of architecture crucial and dependent 

on the specific requirements and scale of the project. 

5. Created a framework that helps to pick architecture pattern according to 

the inputs like constraints and requirements  

During this research, the complexities involved in employing software metrics 

for the assessment and comparative analysis of various iOS application 

architectures were extensively examined. Additionally, a streamlined framework 

was conceptualized and proposed. This framework is specifically designed to 

facilitate the decision-making process in selecting mobile app architectures, 

aligning with predefined business objectives and operational constraints. 

A case study central to this research was the development of a project named 

Opora. Opora is an iOS application service crafted to assist volunteers in 

amassing non-monetary aid within Ukraine. The development process of Opora 

was characterized by the utilization of several widely recognized iOS application 

architectures, including MVC, MVVM, VIPER, and TCA. To effectively manage 

and mitigate the complexities associated with the integration of these diverse 

architectures, a microfrontend architectural approach was employed. This 

strategy was instrumental in addressing the multifaceted challenges presented by 

the simultaneous use of multiple architectural paradigms. 

It was shown previously that the aim of the architecture is to achieve the business 

goals, through providing the software decisions. Business goals are set by product 

or board person, that means that to pick the right architecture there should be a 

framework or rules. Architectural schema (Figure 1) depicts the first step of this 

framework. 

With the help of this Framework, and according to the requirements and 

constraints presented TCA architectural pattern for Opora application was picked 

as the best suited one.  

Let’s discuss some limitations found during the work. 

  



   

 

   

 

Limitations 

In the realm of software development, particularly for Swift-based applications, 

certain limitations have been identified in the currently available tools. These 

limitations primarily pertain to the support for microfrontend architecture and the 

extent of metrics support for Swift applications. The detailed analysis of these 

limitations is presented below. 

Low to No Support for Microfrontend Architecture 

None of the existing code metrics tool for Swift, has witnessed sufficient tooling 

support for microfrontend architecture. Microfrontend architecture, a design 

approach that structures frontend applications as a composition of distinct 

features or components that can be developed and delivered independently, is 

gaining traction for its flexibility and scalability. However, Swift tools have not 

yet evolved to support this architectural paradigm effectively. This gap in tooling 

can lead to challenges in implementing microfrontend architecture in Swift 

applications, such as difficulties in component integration, increased complexity 

in managing dependencies, and challenges in ensuring consistent build and 

deployment processes. 

Insufficient Metrics for Swift Applications 

Another notable limitation is the lack of comprehensive metrics support in Swift 

development tools. Metrics, which are crucial for assessing code quality, 

performance, and maintainability, are inadequately catered for in the existing 

Swift tool ecosystem. Tools that do provide metrics support often have limitations 

in terms of the depth and breadth of the metrics offered. This deficiency hampers 

developers' ability to perform thorough code analysis, optimize performance, and 

ensure high-quality, maintainable codebases. The lack of robust metrics support 

can also impede the ability to track and improve software quality over time, 

particularly in larger or more complex Swift projects. 

Limited reviewed metrics 

Reviewed metrics are limited and insufficient for creating the full framework for 

eliciting the architectural pattern from the business goals and requirements. 

However, it is important to acknowledge the presence of an initial model that 

serves as a starting point for this endeavor. This model, albeit in its nascent stage, 

provides a baseline from which further development and enrichment are possible. 

Enriching this model would require an expansion beyond the conventional 



   

 

   

 

metrics, incorporating a more holistic set of criteria that encapsulate both 

technical and business perspectives. 

Further work 

Advanced static analyser for Swift 

Modern static analysers are lacking support of microfrontend architecture. These 

limitations underscore the need for the development of more advanced and 

specialized tools in the Swift ecosystem. Enhancing tool support for 

microfrontend architecture and expanding the range of available metrics would 

significantly benefit developers working with Swift, ultimately leading to more 

efficient development processes and higher-quality applications. The lack of 

support in static analyzers for these aspects results in a significant gap in the 

tooling ecosystem, particularly for developers and teams adopting microfrontend 

approaches in their Swift applications. 

More metrics to review 

The framework illustrated in Picture 7 should increase the coverage of common 

Quality Attributes to suit more fluently for a greater number of possible business 

goals.  

The current framework seeks to expand on these attributes, ensuring that they are 

not only comprehensive but also sufficiently flexible to accommodate varying 

business needs. This expansion is particularly crucial in today’s dynamic business 

environment, where the agility to adapt to changing market demands and user 

expectations is key. 

Software tool 

Considering the insights and findings discussed previously, there emerges a 

significant opportunity to develop a software tool. This tool would be designed 

to assist Software Architects and business stakeholders in potentially identifying 

the most suitable architecture, based on a variety of inputs. These inputs include 

specific requirements, the type of application, business goals, and constraints 

such as team size and budget. This tool would function as an advanced decision-

support system, integrating various parameters and constraints to recommend 

architectural patterns that align optimally with the given inputs. 
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