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Abstract—The motive of this paper is to help beginners to take initial steps in building their own web
application architectures. We first grow the clairvoyance for software architecture by briefly discussing terms
and techniques used in building a production level application. On the basis of this clairvoyance, we show
some of the evergreen models of software architecture and design Model-View-Controller, Model-View- View
Model and Model-View-Provider. We discuss the problems faced while and after building your web
application. We discuss concepts of Object-Oriented Programming helping in building web application
architectures. We will be modifying these architectures by adding different elements according to ease of use.
We temper them and use them. We discuss the beginner steps to build scalable web applications. We
culminate by showing some of the advantages of our way to web application architectures, condensing our
experience, and relating our way to others’ present work.

Index Terms—Clean Architecture, Flutter, Dart

L.

INTRODUCTION

Building a project and making it work for once is
easy but building a project and making it scalable
makes a software developer. While developing
any kind of web application we include any
business logic with Ul There is no doubt that it
will work, but what if we have to add another
feature in  the same. Then we do changes in the
same logic and it will become very messy. It will
take time to render and make your application
heavy. All this results in a bad user experience
[22]. There are many books related to software
architecture but it will take time to read all those
and then decide what to implement. So, the
solution to this is very simple: “Start your
architecture by separating logic from applications’
User Interface”. While building your application

just start keeping your business logic separate
[23].

Where you can do enhancements without thinking
of the user interface becoming a mess. We will be
taking references from MVC, MVVM as shown in
Fig 4, MVP as shown in Fig 3 and using them in
Flutter (Dart is used in flutter). We will be using
micro services to interact with our database and
other third-party software [24,32].

We use structures to store data. This will be
implemented in layers like data, business logic,
State, and Services. Let's take an example of a
burger, there are many layers in it, like a layer of
bread then above cheese then vegetable and then
bread again. But what if vegetables are above the
slices of bread. It will not make sense, right? So
just like that, every layer has its position and
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function. This structure of layers we can
implement universally. We discuss every layer in
detail and how Object-Oriented Programming
comes into play as well.

IL PROBLEM DEFINITION

Most of the modern developers after acquiring
some sKills start building the project but most of
the times they either don’t know about the
importance of the proper architecture or they just
buy a lie: “We can clean it up later; we just have to
get to market first!” And if they want to build that
project into some start-up then it’s surely wrong
approach because, actions never do get cleaned up
again, because trade pressures never lessen.
Developers think that it's a
implement things according to architecture, but
it's wrong. Being fast doesn’t make you software
developer, being steady and consistent makes you
a better software developer. Because as a
developer you have to farsighted regarding the
software they are building. Writing grimy code
only makes developer to go fast in the short run,
and just slows them down in the long run
(software developing is a marathon not a sprint).

hassle to

Jason conducted a remarkable experiment over a
duration of six days. Each day he completed a
simple program to convert integers into Roman
numerals as shown in Fig 1. His work was done
when the predefined set of acceptance tests
passed for the problem. Each day the task took a
little less than half hour.

Jason used a well-known cleanliness discipline
named test- driven development (TDD) on the
first, third, and fifth days.

So, it is clear how implementation of proper
architecture can save time, increase the quality of
code and increase your productivity. But how can
a beginner developer implement in the modern-
day frameworks like flutter without using the
outside packages?
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Fig. 1. Roman Numeral Experiment Graph

I1. THEORY AND RELATED WORK

A. Model-View-Controller design pattern
actually parts the web application into three
major parts that are Model- View-Controller.

B. Model

Model contains data or model of the schema which
is required to display in the User Interface. Model
actually is a collection of classes that defines the
business logic (business model and the data
model). We make getters according to our
business logic and use them in our project
accordingly.

C. View

In simple terms view means user interface. View
shows the data that is received from the controller
as the result of an action. View is completely
stateless that means it is the interface by which
the user interacts. In MVC pattern View as shown
in Fig 2, keeps an eye for any state change and
displays updated state. If there is any change it
will act according to the code returned in the
controller [25,33].

D. Controller

The Controller is in charge of processing the
incoming re- quests. It exercises the user’s data
through the Model and reverts the results to View
again. It contains the business logic and all other
logic. It works as a middleman between view &
model.
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E. Model-View-Presenter pattern  is
somewhat close to the MVC pattern [26,27]. It is
procured from MVC pattern, the only difference is
that the controller here is the presenter. This
pattern parts the web application into three major
parts that are Model- View-Presenter.

F. Model

Model contains data or model of the schema which
is required to display in the User Interface. Model
actually, is a collection of classes that defines the
business logic & data (business model and the
data model). We make getters according to our
business logic and use them in our project
accordingly.

G. View
In simple terms view means user interface. View
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displays the data that is received from the
controller as the outcome. View is completely
stateless that means it is the interface by which
the user interacts. Logic is not present in the view.
User actions are made from a view which is
different from MVC.

H. Presenter

It is different from Controller in MVC because
there the controller is in charge here View is in
charge [28]. The Presenter retrieves the request
from the user through View, then exercises the
user’s request through Model, business logic &
services then revert the results to the View again.
MVP is derived from MVC. It is mostly used in
small applications.

Uner Omon

Y

Uiam

Fig. 2. MVC Diagram

Presenter

Fig. 3. MVP diagram

L

Model-View-View Model design pattern is the
same as the replacement to MVC and MVP
patterns. This framework was introduced in the

1980s. It overcomes the only concern of MVC
and MVP that is they helps is modularity. Modules
don’t have reference to their parent, they only
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have relations by observables. The workflow can
be seen in the diagram below.

IV. SOLUTION

A. Layer Design

It is important for your project as it will have
many business rules so it should be easy to define
a class having new features in mind.

There are three main components in which
project is di- vided:

1. Presentation layer: The Ul that displays
the data to the user and shows the states or
different forms of data environment Management
(publish, env, config).
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3. Data Access layer: It is the mechanism
that connects the web application to the channel
of choice to store the data.

B. Folder Design

It is important while developing a project. It’s
your folder structure. It means how you are going
to divide folders. Below is our approach to divide
folders.

C. Models

This layer contains the model of the schema and
contains the getter as we required. We will call the
get the data from the database and store it here
then modify it with the help of get- ter and use it
accordingly. It is used when we post the data
when we service. It does not contain any logic. It’s
only used in business logic.

2. Business layer: It deals with data
validation and define business rules & norms.
OWNS OWNS
NOTIFY . 4
about iImerachions UPOATE
View ViewModel Model
iBnangs) iew e e
(View + ViewConrolenn | . ... -«
NOTIFY NOTIFY
sbout changes about changes

Fig. 4. MVVM Diagram

D. Common (more usage Product)

This layer is created to contain which is used in the
whole project and has the same code. For example,
your theme layer, localization, structure (network

instance, like error), size configuration and

constants etc. This layer key points to what the
project needs.
E. Manager (Contains the business logic)

Manager contains all the business logic and helps
manage the state of the screens. All the business
logic will be present in the manager. According
to the logic, the state of the screen will change. It
behaves as a presenter in MVP but it is different
from it. It’s true, it interacts with view and request
will pass through view but it is also managing state.
It is achieved with the help of a provider. We will
discuss it in further sections.

F. Functions  (Contains

some common

functions)

It contains some common functions like to alter
datetime and much more.

1) Screens (Contains the UI): Screen contains
all the state- less screens. It solely comprises Ul and
nothing else. Ul will be shown according to the
manager or business logic. It interacts with the user.
We can add any screen there and then add its
logic in the respective manager without affecting any
component.

2) Services (Contains the different Service):
Services contain all the services that we are going to
use in the project. Services like UserDataService,
helps us interact with the database and all other
functionality related to the database. In services we
can make network image services etc. We can also
make cache as a service as well. Now after folder
design you need to know how to make it possible
and what technology we are using to make it
possible [29]. Structure design represents the page
design, project design as shown in Fig 5 or any
special design. So now we need to decide which state
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management we are going to use. There are many
like BLoC, MobX, Redux etc: But here we are going to
use a provider which is officially backed and
provided by google itself.

This provider is very powerful for state management
and perfect fit for flutter. So as I said earlier that we
are going to take some elements from every
existing design pattern and make it our own.
Here how it looks like:-

e Constants

e Model Controller

e View Services
OOPS concept will be used through-out the project
3) Delivery Design: Here it means a method to
publish. Most of the time we do not think about this
activity and development time gets shot up. So, we
can achieve this in two ways.
Continuous Integration (CI): This way we can con-
tenuously measure the quality and search-fix the
possi-  ble bugs in our code (unit test coverage,
package build, codebase etc.).
Continuous Delivery (CD): It is a little compound. It
does integration processes and deploy servers and
deploy environ- ments much more.
We are using:- Application Architecture: CMVCS
State Management: Provider
As shown in the Fig 6, everything is clearly divided
into folders. This increases the modularity. It also

Vol 44 No. 9
September 2023

helps in the future prospect. As we can add any
feature without worrying about the code failure. It
also helps in testing as we can test for the business
logic and modularity as well. We can make custom
widgets and use them in views. While using custom
widget we will make them general as we will
generalize abstract classes to avoid the boilerplate.
Controllers contain all the business logic and no
other folder contains anything related to business
logic. For example, In the controller we are using a
provider there. It has business logic as well, it is used
to manage the state. It is the main idea for the
Controller or Manager layer.

Provider Design

The provider is used for state management, and it is
backed by Google officially. Here we write all the
business logic and change the state of the page
according to our needs. When we use this all pages
or screens become stateless and they don’t have to
be rebuilt again and again. It makes our app
seamless. Provider work for your business norms
and state changes accordingly. It updates the widget
according to its respective manager (Controller +
Provider). To use this package, you must add it in
pub spicy. You can also use streams in the provider
to make it more scale-able.

Views/GeoCodingViews

W

constants

controllers

function

n

models
sCcreens
services

Fig. 5. Project Design
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Fig. 6. Flow Control

Fig. 7. Provider Tree

We will extend the Change Notifier class in
manager [30.31]. We have to initialize this class
constructor above in the widget tree. As shown in
Fig 7. So, the widget below can use it. It is the most
effective and mostly used provider. With the help
of this you can tackle many logic and state related

problems. You need to notify any function if there
is any change in their respective variable, just
write a function and after its done just use notify.
It can be done by using notify Listeners () function
as shown in Fig 8.
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[Y BusinessManager.dart

Fig 8: Change Notifier Folder
V. CONCLUSION

So, it is clear how you can start, choose and make
your architecture which suits you best. Here we
used Provider but there are other methods as
well. Just follow which suits you best but make
sure to build the next project with proper
architecture for good practice. Making the project
work once doesn’t make you a good developer but
making it scalable, reliable one should follow a
proper architecture. You don’t have to spend
sleepless nights to finish reading the entire book
collection in one go. But having access to them will
definitely help (maybe have a small library at your
office/home).

Develop a learning mindset and absorb things
from these books as you build things. Most of the
time, you may have to unlearn, relearn, and
combine some of these concepts over time, so be
prepared for that too.
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VIL APPENDIX

Uncle Bob’s clean architecture is the best way to
implement low level designs and maintain the
SOLID principles. We haven'’t talked about it here
but it plays a vital role in software development.
You can also use High level designs by following
the understanding of SOLID principles in any
language you just need to know how the layers are
divided and used.
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