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Abstract. Software technologies tend to change, but many patterns remain the
same. Nowadays in software development we use modern frameworks and
libraries, but often it is hard to answer a question — why certain framework was
choosen. A large number of design patterns were developed decades ago, at a
time when desktop and enterprise application development were popular. They
were designed by engineers to reduce the complexity of processing large
amounts of information within applications. Browser applications have become
increasingly popular today, but a need to process a large amount of data
remains relevant. Patterns, designed ten years ago, can greatly simplify
development of client side of web applications today.
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Introduction

One of the main aspects of writing quality code is finding patterns and repetitions in
this code for optimization purposes. Design patterns can help us with that. Design
pattern is reusable solution that can be applied to a common software development
problems.

Design patterns have three main advantages:

Patterns are solid solutions: they provide proven approaches to solve
software development problems. They use robust techniques which reflect an
experience and understanding of developers who created them;

Reusable: Patterns usually display a non-standard version that can be
customized to suit your needs. This feature makes them quite reliable;

They are clear and structured: when we look at pattern, we can see a
structure and vocabulary of proposed solution, which can help elegantly
express complex decisions;

Patterns should be user for

Avoiding minor issues that can cause serious problems with application
development;

Summarizing solutions which are documented in a way not connected to a
specific problem;
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e Reduce overall file size of our code, avoide repetition;
Design patterns are not complete solutions. They only provide a diagram for solution.
Patterns do not solve all development tasks, nor do they replace good software
developers, but they do support them.

2 Problem Formulation

With the advent of RIA (Rich Internet Application), simple, at first glance user
interfaces, are supported by thousands of lines of program code. Scale of front-end
application development has significantly grown, and in may cases can be more
complex than server side.

So developers are facing with a the problem of choosing the right application
architecture. Architecture should contain a mechanism that must direct and process
data flows in both directions from&to data source. Data source can be a client
database, RAM, cache, local and session storages, a server.

3 Analysis of Recent Researches Publications

Addy Osmani (2017) mentioned three most important architectural patterns
("Learning JavaScript Design Patterns", 2017, p. 171):
- MVC (Model-View-Controller)

Fig. 1. Diagram of MVC components interaction

Logic is divided into three main components:
e Model - is a major component of this pattern. It contains dynamic data
structures and does not depend on View
e View - visual representation of data (graphs, tables, charts, etc.)
e Controller - responsible for converting input data to Model and View
commands
- MVP (Model-View-Presenter)
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Fig. 2. Diagram of MVP components interaction

MVP template is derived from MVC. Presenter contains business logic for the
relevant View component. Unlike MVC, all actions performed through interface are
delegated to Presenter component.

- MVVM (Model-View-ViewModel)

Fig. 3. Diagram of MVVM components interaction

MVVM is a modification of the MVP pattern and it is used to separate models and
their representations, which is necessary to make changes separately from one
another. For example, developer sets the logic for data manipulation, and designer is
working on user interfaces development. ViewModel is a specialized controller
designed for data conversion. It converts Model information into View information,
passing commands from View to Model.

4 Article Purpose

In this article we will look at architectural patterns of front-end development, as well
as ways to process a large amount of data when users interact with application
interface, advantages and disadvantages of different patterns.
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We would consider ways to avoid weak code structuring and Spaghetti code anti-
pattern.

5 Main Material

At the beginning of the 21st century, jQuery library was the most popular tool for
client-side web applications development. This library provides a convenient way to
retrieve and manipulate DOM (Document Object Model) elements in your browser.

jQuery Style

Event Handler < Change DOM
Change DOM

Change DOM

Event Handler

Event Handler

Event Handler Change DOM
Event Handle hange DOM
Event Handler/i:ffi:::Z___C:::::::\\‘Change DOM
Event Handler > Change DOM

Fig. 4. Diagram of DOM elements and handlers interaction

Using this library, as the number of user interface elements increases (see Figure 4),
we may notice that there is a need to handle an increasing number of DOM
operations, which cost a lot. This approach also leads to a large number of complex
constructions that make code unreadable.

Two-way data binding, MV VM pattern
In the context of the Single Page Application (SPA) Model is a state of our
application, and the View is an HTML template. In this case, each DOM element (or
set of elements) is only interested in a particular part of a model (in particular
application part). By binding each element to the appropriate part of the model, it can
directly listen for changes and update its part of the model. It is called as two-way
data binding (see Figure 3). Using this approach, we separate business logic of an
application from its presentation layer (interface). This gives us an ability to quickly
make changes to the data model, which is perfect for CRUD (create-read-update-
delete) applications.

One-way data binding, EventBus pattern
When event occurs (for example, a user clicks a button), component can send a
message to EventBus. Components can also subscribe to EventBus to track specific
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events, and EventBus will send messages to all subscribers. In this approach,
EventBus is an intermediary, because components do not directly modify data model.
This approach is also called a one-way data binding.

Fig. 5. Implementation of one-way data binding in ReactJS

Figure 5 shows that button is a sender that sends the message to EventBus, and header
(hl) is a listener that subscribes to changes which will occur in some part of data
model. This approach allows us to separate read/write operations and also make our
code easy to maintain. Disadvantage of this approach is a lack of a way to manage
who and when made changes to data model fragments.
Flux/Redux pattern

Flux template solves the problem of implicit data change of our application, providing
a mechanism for explicit mutation.

Fig. 6. Diagram of Flux pattern components interaction

The clarity of a state mutation is ensured by:
e Application state can be changed only through the Dispatcher component
(see Figure 6)
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e In order for the Dispatcher to change state, it is necessary to dispatch an
action
e The only way to change application state is to dispatch an action
So using this approach, we will get all the information regarding data changes across
entire application. We will know why/when/how changed application state.

6 Conclusion

In order to achieve a high level of code quality of front-end application, data model
and presentation layer must be separated. We also need to choose an appropriate way
to manage data flows between them.

Two-way data binding allows each element to read and update a specific part of
data model. One-way communication allows us to separate write and read operations.
Using the Flux template, we limit the mutation of the data model, thereby we will
keep the entire state of our application under control by tracking of all the actions.
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