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Abstract

The complexity of design is rising. Modern design procedures demand significant cross-
functional collaboration across all teams engaged in the product's development. When speed
to market is so important in product development, design teams attempt to streamline the
process so that products may be developed quickly without compromising user experience
(Ruiz et al., 2019). It might be difficult to provide a consistent user interface across all aspects
of our design. To achieve this, product teams must improve the way they develop digital
products. The Design System is a set of product design guidelines, concepts, goals, and best
practices. A library of user interface components, commonly designed using Atomic Design
Philosophy, is a key component of the Design System. These Ul components are also
represented in code. For the product development team, design systems are commonly
referred to as the "single source of truth." It lets the team to design, produce, and maintain a
high-quality product. Any project that wishes to be easily maintained should have a Design
System (“A comprehensive guide to design systems | Inside Design Blog,” n.d.). It may look
challenging at first, but patience will pay off in the end. The main aim of the study is to develop
a design system that will be known as "MonacoUl". It helps in increasing the efficiency of

product development.
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Chapter 1: Introduction

With the development of Ul design over the years, the requirements for creating Ul screens
have also increased in scale and speed. There are millions of apps and billions of websites
(and more are created each year), and each app and website may have hundreds or thousands
of pages (or screens). The increased use of technology has also resulted in an urgent need for
organizations to streamline their design work. To manage designs at scale, many design teams

implement robust design systems (Experience, n.d., p. 101).

Creating a website that's well-designed isn't just about having a beautiful design. It needs to
read well and have intuitive navigation so that it conveys our message clearly. The product is
what the user will see as the first impression of the brand. It is crucial to implement a
consistent design to ensure that the user gets a good understanding of where to navigate,

how buttons look, what errors look like, etc.

A good User Interface (Ul) Design anticipates what actions users will need to perform and
ensures that the interface has components that are easy to use, understand, and operate to
enable those actions. A user interface combines interaction design(Segerstahl and Jokela,
2006) with visual design and information architecture. User interfaces (Uls) are one of the
most vital components of a software product. Most users are not even aware of an effective
UL. It is impossible for users to use a product efficiently if it is implemented incorrectly. To
enhance their chances of success when designing user interfaces, most designers follow
interface design principles. Interface design principles(Ruiz et al., 2020) describe the high-

level concepts that inspire software design.



A design system can help product teams approach product development with a system-based
approach. It's important to realize that not all design systems are created equal. While some
design systems help product teams to create consistent experiences, others lead to
incoherent designs. A design system's efficacy is determined by how effectively it supports

the achievement of its goal.

Design systems are meant to standardize and simplify the process of interface design and
development, as well as introduce new methodologies and build their own ecosystem. Design
systems are currently a separate issue in the field of designing web and mobile apps; from a
scientific viewpoint, they are exciting to utilize in practice and study. On the other hand, the
concepts and phrases that make up design systems are not generally understood.

Consider a company that has been creating a product for a long period without using a
system; the result is likely to be uneven in design. This research explores the academic and
popular terminology used in the design systems field to address term inconsistencies and
provide organized professional language. The research presents the main concept of design
systems in the context of user interface development, introduces the primary entities,
analyses their many perspectives, and synthesizes data from various sources. This research
will also assist users in learning the reason of inconsistency as well as the modifications that
will need to be made to the design process in the future to avoid similar difficulties. Many IT
giants have built their own design system, but we have never seen the guidelines for how to
build one. This study would help us in developing our own Design System with

documentation.
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1.1 Component Driven Development (CDD)

Developing enterprise applications with future proof architectures is a challenge. Nowadays
there are many organizations using modern frontend trends to develop and ship software
products globally to millions of users. This makes choosing an architecture that can scale and
speed up development processes more and more critical. Building an app with a simple and
decoupled codebase is today more significant than building a complex application with
innovative features.

The success of a quality application depends on the number of users. After a certain period,
the app will need to be scaled up in terms of features, server capacity, etc. Most organizations
build apps with tightly coupled architectures that are impossible to scale in the future due to

budgetary restrictions and ignorance through the thinking that "we will scale later".

Take an example of Netflix, because of their architecture's inability to expand and had a lot
of difficulties managing its server capacity and user billing cycles around 2008. Therefore, until
2010, they made a series of decisions to improve their design system by creating a loosely
connected architecture that supports AWS, NoSQL databases, and Component Driven
Development (CDD). Today, the effect of Netflix's expansion is history. One of the most
popular frontend trends today is CDD (Awesome component-driven development, 2021),
since it facilitates independent teams focusing on key features and making the codebase
extensible incrementally. (“A Guide to Component Driven Development (CDD) - DZone Web

Dev,” n.d.)
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1.1.1 What are components?

Components are Ul building components that are standardized and interchangeable. They
integrate the look and feel of Ul elements. Consider LEGO blocks. LEGOs may be used to
construct everything from buildings to spacecraft, with individual components that can be

removed and reused to create new features.

1.1.2 What exactly is CDD?

Brief history: It was first introduced in 2017 by software engineer Tom Coleman to describe
the shift in Ul development toward component architectures and processes. There are many
parallels between modular Uls and software movements like microservices and

containerization. (“Component-Driven Development,” 2017)

The component-driven development methodology is a technique that focuses on
developing apps based on components. Basically, it's a method for creating user interfaces
from the bottom up, starting with components and progressing to pages and screens.
Several top tech companies, such as Hubspot (HubSpot, n.d.), Airbnb (“Building a Visual
Language,” n.d.), and IBM (“IBM Design Language,” n.d.), have found that following CDD
dramatically speeds up the development process. Likewise, it improves in the consistency of
application quality through seamless integration, code maintenance, Ul interface
consistency, and much more. Most importantly, because components are designed
individually and independently of one another, scaling up an application using CDD is quite

possible (“Component-Driven Development,” 2017).
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1.1.3 Advantages of CDD
CDD works in a similar way to micro frontends and microservices in that it breaks down large
components into smaller ones to increase back-end development efficiency. Following CDD
with frameworks like React, Angular, Vue, and others opens a world of options for creating a
high-performing and scalable app. Among the many advantages of using the CDD technique
are the following (“Component Driven User Interfaces,” n.d.):
1.1.3.1 Reusability of components
CDD provides a lot of flexibility when it comes to building a frontend for an application
with a lot of features. Flexibility refers to the capacity to reuse the same component
in many contexts. Depending on the necessity, this component can be connected to
various data sources.
1.1.3.2 Focus on the development
It's hard and time-consuming to work on a single component by manipulating a
complete program into a specific state. Within the context of the entire app
development process, certain states might be difficult or impossible to obtain. For
example loading state or error messages.
1.1.3.3 Build a Ul component library
Component libraries are useful, especially when scalability is required. It provides an
open-source library of product-ready components that are customisable and reusable.
Additionally, libraries help to eliminate incompatibility issues between the frontend
and the components that are utilized.

1.1.3.4 Increase Ul coverage / Ul-Centric approach

13



The CDD technique provides a foundation for progressive Ul modularization, which is
in line with current trends. It is built using a style guide, which enables for the
customisation of Ul elements like as buttons, drop-downs, and more.

1.1.3.5 Configurable development

Working on a single component at a time allows to share responsibilities among team
members in a way that is just not feasible at the level of "screens."

1.1.3.6 Specific feedback

It's considerably easier for a peer to assess a new or altered component by looking it
up in an explorer; focusing on one component at a time allows for much more precise
communication, especially between design and development.

1.1.3.7 Maintenance of the code

When a certain area of a program has to be changed, CDD enables for the extension
of individual components rather than altering the entire project. This prevents
excessive code reworking during software development or the creation of a new app.
1.1.3.8 Improved coverage of testing

It becomes much easy to develop unit-tests to check the targeted functionality of each
component while constructing components. Larger systems are easier to test because
the roles of each system component are easier to comprehend and differentiate.
1.1.3.9 Learning curves are shorter

When a developer is starting a new project, learning and understanding the structure
of a specific component is considerably easier than learning and understanding the

structure of a complete program.
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1.1.4 Current Trends that go well together
1.1.4.1 JAMStack
A website development approach that pre-renders static assets and delivers them
directly from a CDN (as opposed to a server). JAMStack sites use componentized
JavaScript frameworks for their Uls. (“Component Driven User Interfaces,” n.d.)
1.1.4.2 Agile
Short feedback loops and quick iteration are encouraged in this style of software
development. Components allow teams to ship quicker by allowing them to reuse pre-
made building components. As a result, agile teams may concentrate more on reacting
to user needs.
1.1.4.3 Design systems
A comprehensive approach to user interface design in which all Ul patterns are
documented in a centralized system that includes assets (Sketch, Figma, etc.), design

principles, governance, and a component library.

1.2 User Interface consistency across multiple platforms

Ul Standards and consistency refer to the requirement for language, images, symbolism, and
all other recurring elements within the interface to be the same across all tasks. Some of the
most successful companies, such as Adobe Systems (“Spectrum, Adobe’s design system,” n.d.)
Incorporated and Google Inc. (“Material Design,” n.d.), have user interface guidelines,
consistency, and standards that make their products easier to use. The rule of thumb will help

us design better user interfaces and provide a better user experience.
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The principle of consistency and standards is recognized as an essential design principle,
which should be applied to the content and interactions within a product. When improving
our designs, we can look at several aspects of consistency. This includes the language we use,
the Ul elements we select, the layout of our site, the functions and features we add, as well

as the visual components we pick, such as color and font.

While consistency improves user experience by removing needless learning and confusion for
users, it's necessary to keep in mind that we should only utilize it when it's really required and

not allow it prevent us from experimenting with new design concepts when it makes sense.

We've been hearing a lot about design tokens recently, and while we've never had to work
on a project that required them, we believe they're fascinating and worth noting. As far as we
can tell, design tokens are a platform-independent means of storing variables like typeface,
color, and spacing so that a design system may be shared across platforms like iOS and
Android. We may collect low-level information with design tokens and then utilize them to
construct the styles for our product or app. For Ul development, we can keep a scalable and
consistent visual system.

We could develop our own code to accept this JSON file and turn it into all the variables we
need; for example, a Sass file may rely on these tokens and utilize them as variables in other
parts of the web app. Amazon's Style Dictionary is one example of a product that can take

care of a lot of the workload for us.

Tokens (“What Are Design Tokens?,” 2019) for the design system should be flexible and cross-

platform, which means different teams, different implementations, and different libraries will

16



name things differently. This specification would address these issues. By naming our color
palette colors and font sizes we use fontSizes, we could achieve significant interoperability.
The format in which these values are stored, and anything we do beyond that, is entirely up
to us. JSON to ES modules are easily converted to YAML or TOML if that is what is required.
Furthermore, it's a data structure, so transforming it between other data structures (like

design tools or a GraphQL API) should also be possible.

This research will assist users understand why there is inconsistency and what changes need
to be made to the design process to avoid future problems. And also the main purpose of this
research is to develop a design system called "MonacoUL." It increases the efficiency of
product development. Once an unified design language is in place, it becomes simpler to build
products at scale that are consistent in terms of design, user interface, and user experience.
Because handoffs between remote teams are easier, design systems also enhance
collaboration. It improves the system's consistency and allows users to feel more at ease with
it. The method will save code maintenance time and allow developers to support the
application at a lesser cost than if it had not been developed on a design system. The next

chapter will look at the current research literature on User Interface Design Systems.
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Chapter 2: Literature Review

Atomic Design arrived on the scene a few years ago, bringing with it a more extensive syntax
for design systems. The philosophy of design systems has completely evolved when Google
launched Material Design (“Material Design,” n.d.) in 2014. Every day, it appears as if a new
design system notion emerges. The study's central focus usually promotes system ideals such
as consistency, efficiency, and size. What is the price, however? Is there a solution for
everything that upsets UX design in design systems?

This chapter elaborates on the design system trend. To begin, a brief history and reasoning
for design systems in UX will be presented, followed by significant considerations and

suggestions as we explore applying them to our own project.

2.1 What is a Design System?

Tech giants like Airbnb, Uber, and IBM have redefined how digital products are designed by
incorporating their own unique design systems. Through the use of a set of repeatable
components and standards for guiding their use, each of these companies has improved the

rate of creation and innovation within their teams.

A design system is a collection of reusable components, guided by clear practices, which
allows a product team to create a product more efficiently. Essentially, a design system is a
single source of truth for the product teams, enabling them to design and develop products

(“A comprehensive guide to design systems | Inside Design Blog,” n.d.).
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Design systems are frequently confused with pattern libraries or style guides. These aspects
are crucial parts of the overall system, but they're only that: vital pieces of a larger puzzle.
The true worth of a design system is in its capacity to provide designers and engineers with
the direction they need to develop better user experiences and digital goods. Design systems
not only assist designers in determining what to produce and how to make it, but they also
give the logic and motivation for the design (“Design Systems vs. Pattern Libraries vs. Style

Guides - What's the Difference?,” 2017).

Design systems are also ever-evolving collections of reusable components, ideas, and rules
that provide designers and engineers with a common vocabulary for consistent product and
online design. Many designers are unsure about what should be included in their Design
System. Any company has unique requirements, thus it's hard to present an uniform list of

items that should be included in every design system.

Many companies have what they consider to be a design system, but these collections
typically consist only of elements and snippets of code. Although a style guide or pattern
library can be a starting point for a design system, they are not the only elements. Take a look
at design systems from a fundamental standpoint, explore how we can set one up and how
others are using them to drive success, and see examples of companies implementing design

systems to achieve success.

2.2 Brief history of design systems
"A Pattern Language," (Alexander, 1977) written by Christopher Alexander with the help of

several of his students Sara Ishikawa, Murray Silverstein, Max Jacobson, Ingrid Fiksdahl-King,
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and Shlomo Angel, was published in 1977. Christopher Alexander was teaching Architecture
at Berkley at the time, and the first books he published were inspired by his teaching,
research, and design there. Alexander's A Pattern Language is one in a series of books, but it
is his most widely read.

A Timeless Way of Building, A Pattern Language, and The Nature of Order are among the
publications that have inspired a following not just in Architecture but also in other domains,
particularly Computer Science, where his work has had a greater impact than in Architecture.
The approach is to look at these design issues as patterns. When we understand that all of
our design challenges can be linked to a pattern and that these patterns are interconnected,
we have created a form of language.

Jennifer Tidwell published one of the greatest books on the subject, Designing Interfaces
(Tidwell, 2010), in 2005. Although the examples are clearly outdated, she did an excellent job
of combining Ul principles with HCI. The desire to make sense of the increasing universe of Ul
by gathering exemplars drove these early attempts at design systems in the area of UX. Early
design systems appeared to be mostly driven by collecting and sense-making in a world
lacking Dribbble, mobile OS's, a majority of native desktop programs, and limited online

technologies.

2.2.1 Atomic Design

This began to change in the late 2000s and early 2010s, when several of these new Ul
technologies exploded in popularity. Mobile applications and cross-platform Ul replaced Flash
and desktop-based software. Parallel to this, we noticed how dropping Windows chrome
caused a lot of UX designers to worry since we needed to know how to create a framework

in addition to real screen flows. The Atomic Design framework (Frost, 2016), created by Brad
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Frost, was the first large-scale attempt to break free from exemplars and create a foundation
that UX designers could build on. Atomic Design, with all its benefits, moved in the opposite
way from early pattern libraries. Its structure prioritized flexibility above offering direction on

when and how to use parts.

2.2.2 Component driven design systems and component libraries

When the Material Design(“Material Design,” n.d.) team announced its standards and
principles in 2014, it impacted everything. The majority of the coverage focused on the
aesthetics, since it was a response to the ongoing skeuomorphic vs. flat argument. The
marketing campaign was mostly focused on how they used paper as a reference. However,
behind the surface was an ever-evolving system that any designer could use; a collection of

components and patterns backed by logic and usage standards.

We have noticed an expansion in corporate-based design systems since Material Design's
introduction. Salesforce Lightning (“Lightning Design System,” n.d.), IBM's Visual Language
(“IBM Design Language,” n.d.), and VMWare's Clarity system (“Clarity Design System,” n.d.)
are just a few examples. These solutions are frequently connected with code in order to assist
platform developers. To keep up, the Ul developer community has created Ul libraries to
match these design frameworks, ranging from Material Angular to constructing React

components that are related to design assets.

2.2.3 The current state of the Design System
Over the previous 20 years, the design system has surely changed in terms of meaning and

usability for UX designers.

21



2.3 Why Design Systems matters?

When large issues are broken down into smaller pieces, they are always easier to handle.
Before we begin the design process, think about who will be involved in the design system's
creation and how the team will collaborate. Once we have the right people in place, we can
begin thinking about the system's design language, which will include color, font, space, and
more. Our Ul library, a collection of components that can be rapidly constructed to form an

interface, will be built on the base of the visual design language.

The main goal of design systems(“Introduction to Design Systems,” n.d.) is to improve product
development efficiency. It becomes simpler to build goods at scale that are consistent in
aesthetics, user interface, and user experience when we have an uniform design language in
place. Design systems also encourage cooperation by making handoffs between distributed
teams easier. For more effective product creation, several of the world's most well-known

businesses adopt design systems.

Design systems allow companies to define their own brand identity and incorporate it into
accessible, consistent, and re-usable components, and they may bring a lot of benefits to a
design team when applied correctly.
2.3.1 Consistency
Consistency is made possible through design systems. We live in an era where it's
typical for one company to hold a number of sister products, or product suites, with
similar brand identities. It creates a common language inside and among cross-

functional teams. A consistent language eliminates wasted design or development
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2.3.2

2.3.3

2.3.4

time, especially when design responsibilities transfer or teams become geographically
separated. The usefulness or look of a dropdown menu, for example, would not be
challenged because that phrase refers to a specific design feature.

Reusability & Flexibility

When basic Ul elements have already been established and are reusable, design
resources may concentrate on more complicated challenges rather than just appeal
(like information prioritizations, workflow optimisation, and journey management).
While this benefit may appear insignificant when just a few screens are created, it
becomes significant when dozens of teams and thousands of displays must be
coordinated. Flexibility, we're probably a little confused by this, given how much we
have harped on the value of consistency. However, design systems must be adaptable
to the needs of various teams and use cases. They must, however, provide standards
within which teams can modify. Small, medium, and big buttons, as well as buttons
with icons, are required. A design system must support a wide range of use cases while
also defining the parameters for those use cases.

Responsiveness

The responsiveness of design systems is a key feature. Around half of all online traffic
is generated by mobile devices globally. Different screen resolutions and devices must
be supported in our online apps. This will be achieved by design systems.
Accessibility

Everyone should be able to get the same outputs from the application, regardless of
environment. Our application's design features ensuring that it has a color palette
with suitable contrast ratios, font scales with big enough text sizes, and information

that is easy to understand. It also implies that all of the components of our online
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2.3.5

2.3.6

program can be accessed using only a keyboard, that essential notifications are read
by screen readers, and that highlight locations are marked.

Onboarding

For junior-level designers and content producers, it may be used as a teaching tool
and a reference. Individual contributors who are new to Ul design or content
development can be onboarded with specific use instructions and style guides, which
also provide as a reminder to the rest of the contributors.

Speed

Designers may use the Ul Kit to quickly prototype designs, and developers can utilize
the component library to quickly create these new designs after the system has been
stabilized. Work in design (and development) may be rapidly developed and repeated
at a large scale. The ability to instantly recreate ideas using pre-set Ul components and
elements is the fundamental value of design systems. Teams may reuse the same
pieces over and over again, decreasing the need to reinvent the wheel and thereby

lowering the danger of unintentional inconsistency.

When scaled for their specific needs, the parts of a design system may help companies of any

size. Companies who are increasing their internal teams and core digital experiences and risk

losing sight of customer experience and centricity without unified procedures and tools would

benefit most from a "complete" design system. Companies who have, or require, several

digital goods or regionalized sites, particularly for ecommerce, and regularly collaborate with

third-party or offshore providers to construct their sites may fully appreciate the advantages

of a design system. They can move quicker and provide consistent customer-centric

experiences across platforms with a solid design system.
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Most significantly, a good design system allows us to save time and money, bring our products
and services to market faster, and free up our teams to take on more difficult projects. The
benefits are obvious for companies of all sizes, especially in this new era of remote
employment. If implemented correctly, the design system may improve employee
engagement and retention by allowing our practitioners to focus on more complicated and
exciting business issues rather than spending time, energy, and morale designing page

features from scratch for each release (“The six pieces of a design system,” 2020).

In the following Literature review, the Ul Design System is comprehensively described. It

covered different topics: Design System History, Design System Definition and why it matters

to any. The methodology for developing DS is also discussed in the next chapter.
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Chapter 3: Research Methodology

A Literature Review also reveals an interesting fact when finding out which methods are
utilized in the industry. In this research, the derived methodology is used to evaluate the
existing Design System and identify the stages, methods, and implementation used in a Design
System as part of the requirements specification. Before building the system, the evaluation

criteria were also taken into consideration.

3.1 Design System adoption methods
When it comes to adopting a design system, there are three options:

3.1.1 Using a design system that already exists

3.1.2 modifying a design system that is already in place

3.1.3 developing a unique or customized design system
Each has advantages and disadvantages, but in general, the more customized our own design-
system solution is, the longer and more costly it will be to accomplish. As a result, utilizing a
pre-existing design system is the most cost-effective and time-consuming option. (However,
because the company will have to either replace or update some Ul components and agree

on a standard, it will still take longer than if the company continues to design as normal).

If the company has certain requirements that aren't satisfied by open-source design tools,
investing in a customized design system will be worthwhile. As the number of adaptations
and improvements to the design system grows, the cost savings we may have had from
utilizing the existing design system will decrease, and we might be better off developing our
own design system nevertheless in the long run. Before we start designing systems and

evaluating the choices, let's be sure we know what our company requires (Experience, n.d.).
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Cost-effective High Cost
Customization is limited More options for customisation
Brand uniqueness is low Brand identity is high

Figure 3.1 - 3 Approaches to Implementing a Design System

Three Approaches to implementing a Design System are shown in the figure 3.1 above.

Companies can take one of three ways to designing systems, depending on budget and

demands: accept an existing system in its entirety, modify an existing system to the

company's needs, or create an altogether new one.

3.2 Design System analysis technique

Design systems are frequently confused with pattern libraries or style guides. These aspects

are crucial parts of the overall system, although they're only little parts of a larger puzzle.

Although there is no set list of components that should be included in a design system, the

most effective design systems do include certain common aspects.

The Structure of a Design System
Building Blocks

Color Palettes

Typographic Grid Definitions Icons &

Pattern Library

Templates

Modules Components Elements

Rules

Design

Implementation Guidelines Editorial Guidelines

epinbelA1g

Figure 3.2 — The structure of a Design System
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The structure of the Design System for the Company is represented in Figure 3.2 above. The
company should follow the important steps described below to create a Design System:
3.2.1 Audit the existing design process
To better understand the type of design system we want to adopt, we must first study and
analyse the company's present design methodology. Find answers of the following questions:
3.2.1.1 What is our company's current design process?
3.2.1.2 What are the current tools in use at our company?
It's also a good idea to assess the product teams' design expertise. This knowledge will help

us in estimating the amount of time it will take to implement the system in the company.

3.2.2 Determine the alphabet of the company brand

The visual language used by designers should be based on the Company brand's alphabet.
Brand identity (brand and product values) and brand language are included in the alphabet
(colors, fonts, shapes, animations, voice, and tone). Review the brand's rules and interview
stakeholders to define a brand's identity and language, and then use this knowledge to create

design principles and style guides.

3.2.3 Ul audit

Design duplication is one of the most serious issues in product design because it causes
fragmentation, which leads to inconsistency. Recognizing design element duplication helps a
team avoid the situation when members of the team develop an element from the bottom

up only to notice that a duplicate version already exists.

28



As a result, the design team's initial responsibility before developing a design system should
be to identify all of the visual components inside the product. We must consider our design
elements' visual characteristics. The following are the objectives of this activity:
3.2.3.1 Highlight the components of the product that have the most noticeable
discrepancies.
3.2.3.2 Determine the product's most essential and frequently utilized aspects and
components.
A Ul audit consists of several steps. It's critical to first identify key Ul attributes like colors,
typefaces, and pictures, and then look at how these values will be applied to the components.
To check how many different colors and typefaces we have in our style sheets, use a tool like
CSS Stats (“CSS Stats,” n.d.). We can look at the components after we've learned about style.
The Atomic Design technique, developed by Brad Frost (Frost, 2016), will assist us in breaking

down each web page into its fundamental pieces (atoms, molecules, and organisms).

3.2.4 Define design principles
To create an amazing user experience, we must first understand why design decisions are
made. To ensure consistency and balance, it's critical to align teams behind a defined set of
goals while creating design principles for a system.
Three core challenges about design principles should be answered:

3.2.4.1 What we are building,

3.2.4.2 Why we are building it

3.2.4.3 How will we build it
Design principles must accurately represent the company's purpose and align with the

broader vision.
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3.2.5 Build a component/pattern library of common design elements

The pattern library is a collection of reusable user interface components that will help with
future design. Collect all functional and decorative parts of our Ul such as input fields, buttons,
forms, images, to name a few, evaluate them according to the needs of the project (in
accordance with user needs/business goals). Perceptual patterns determine aesthetics like
font, spacing, and interactions, whereas functional patterns establish the structure of our
design, such as the backend layout." These patterns work together to create a library that is

both structurally sound and expressive of the desired emotion and brand style.

3.2.6 Define rules
The extension of creative direction is one of the key aims of a design system. Designers should
not be locked into a certain design direction by the system. Instead, it should offer designers
and developers with a platform that allows them to experiment with alternative techniques.
In her book "Design Systems," Alla Kholmatova (“Alla kholmatova,” n.d.) differentiates
between two sorts of rules:
3.2.6.1 Strict rules - When adding new components and patterns into the design
system, designers must follow a certain approach.
3.2.6.2 Loose rules - Instead of being strict rules, loose rules are more like guidelines.
When designers and developers think that breaking the rules would resultin a
better design, they can do so.
We achieve a sweet spot between strictness and flexibility by balancing strict and loose

restrictions.
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3.3 Evaluating existing systems

For the purposes of design system evaluation, This information will look at design systems
from a different perspective to see how any Company might utilize them as a study guide to
better grasp Ul/UX and product design techniques and execution.

Most design systems include a top-level navigation that highlights the system's primary
categories, which are generally Branding, Design, Components, Code, and so on. Within each
of these categories, there is frequently a sub-menu or side-bar navigation that further divides
the categories into sections like as color, typography, components, forms, and guidelines. One
of the best things about design systems that many companies make publicly available online
is that others may learn from them and perhaps use them as inspiration for their own atomic
designs. For further information on the design systems listed below, see Adele (“Adele —

Design Systems and Pattern Libraries Repository,” n.d.), a repository of design systems.

3.3.1 Lightning Design System by Salesforce

Salesforce's integrated cloud-based CRM software goes above and above to provide a
personalized experience for its users. Salesforce CRM's objective is to better marketing,
commerce, IT, support, and sales operations — and to empower users to do the same with
their own users.

The Lightning Design System(“Lightning Design System,” n.d.) philosophy is represented in
the Hawaiian term Ohana, which means "intentional family," and is based on four basic ideals

that guide their company's activities and general culture.

3.3.2 Material Design by Google
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Google is a giant of an American technological corporation that specializes in internet-related
services and products, including online advertising technologies, a search engine, cloud
computing, software, and hardware. Along with Amazon, Apple, and Microsoft, it is regarded
as one of the "Biggest Companies" tech giants.

Google's publicly available 'Material Design' (“Material Design,” n.d.) framework opened the
door for many to follow in terms of design philosophy. The incredible attention to detail
organized and cataloged components in a way that the design community had never seen
before. They made the mistakes so we didn't have to, and they brought order and purpose to

the atomic design concepts that underpin all design systems today.

3.3.3 Human Interface Guidelines by Apple

Apple's DNA is sleek and thoughtful design, so it needs no introduction. Apple's Human
Interface (“Human Interface Guidelines - Design - Apple Developer,” n.d.) Standards are a
fantastic resource that includes downloadable templates and other guidelines that anybody
may utilize in their own projects. Steve Jobs' design philosophy is well-known, and it
comprises of six pillars: Craft, Above All, Empathy, Focus, Impute, Friendliness, and Design
Simplicity.

For macOS, i0S, watchOS, and vOS, Apple's external facing design system includes best

practices, guidelines, and tools for developers, designers, and distributors.

3.3.4 Carbon Design System by IBM

IBM developer believe in development and that by applying intellect, reason, and science to
business, society, and the human condition, they can better business, society, and the human
condition. Given its size and breadth, they feel that excellent design is more than simply a

need. it is a deeper commitment to the people they serve and the relationships they form.
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3.3.5 Fluent Design System by Microsoft

The Inclusive Design (“Microsoft Design,” n.d.) technique developed by Microsoft was
inspired by digital worlds. It allows for and utilizes the whole variety of human variability.
Most significantly, this entails involving and learning from a diverse spectrum of individuals.
They feel that exclusion occurs when we use our own views to solve problems. As Microsoft
designers, they seek out those exclusions and utilize them as stepping stones for new

concepts and designs that are more inclusive.

3.3.6 Atlassian Design System by Atlassian

Atlassian, one of the favourite design systems, creates project management and
communication tools such as Jira and Trello, which are utilized by thousands of teams all over
the world. Their focus is on agile technologies that assist agile teams remain on track when
planning, developing, and delivering products. Atlassian's design (“Atlassian Design System,”
n.d.) philosophy emphasizes and supports how digital experiences may help any team reach

its full potential. Their mission is to assist people and teams become more productive.

3.3.7 Uber Design System by Uber

Uber is a Gig-Economy ride-hailing business that provides services such as peer-to-peer
ridesharing, ride service hailing, food delivery (Uber Eats), and a micromobility system with
electric bikes and scooters. Uber's Design System (“Base Web - Base Web React Ul
framework,” n.d.) concept is that it's all about getting people where they want to go, from
sub-brands to internal teams, products to projects. They think that mobility creates

opportunity in their day, their life, and in the present.

3.3.8 Polaris Design System by Shopify

33



Shopify is a one-stop shop for starting, running, and growing a business. It is used by over a
million enterprises all around the world. Shopify thinks that commerce can be improved for
everyone and made more accessible. The goal of the Polaris Design System (“Shopify Polaris,”
n.d.) is to assist individuals in becoming self-sufficient by making it easier to establish,
operate, and develop a business. The common principles of Shopify lie at the heart of the

experiences they create.

3.4 Evaluation criteria

To make our own Design System more usable, useful, and appealing. It involves applying the
following criteria to our own work (Jayawardene, 2021).

3.4.1 Standards and Consistency

3.4.2 Usability flexibility and efficiency

3.4.3 User Choice and Control

3.4.4 Minimalist and visually appealing design

3.4.5 Guidelines and documentation

Various approaches to Design Systems were observed as part of this research, and highlights
on how to develop a Design System using various Design and Development tools utilized by
technical experts were also included. Finally, a few well-known Design Systems were
evaluated in this study. In addition, the implementation of DS will be covered in the next

chapter.
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Chapter 4: Artefact Design and Development

4.1 Introduction

Since this study focused on the issues of product development and design consistency, it will

be difficult to scale the design to new platforms without standards in place, which will

ultimately slow down the development process. In the Literature Review and Research

Methodology, the research analysed what is a design system, how to build one, the tools used

in design systems, and how to evaluate a few well-known design systems developed by tech

giants.

Creating custom Design System / component libraries is something many companies need to

do. The results are faster development as well as consistent-looking applications. However,

mastering everything company needs to create a component library can be challenging

because there's so much need to know. This chapter will go through how to implement Design

System into action.

4.2 Tools used in Design System

A growing list of design and development tools and plugins to facilitate us in the creation,

maintenance, and structuring of our own design system.

4.2.1 Design Tools

v Sketch

EDvision

& Framer M 4p zerLIN @) Abstract
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https://www.figma.com/
https://www.sketch.com/
https://www.adobe.com/ie/products/xd.html
https://www.invisionapp.com/
https://www.framer.com/fp/
https://www.uxpin.com/
https://zeplin.io/
https://www.abstract.com/
https://zeroheight.com/
https://www.uxlift.org/tools/alva/
https://www.modulz.app/
https://draftbit.com/
https://interplayapp.com/
https://relate.app/
https://penpot.app/

4.2.2 Development Tools
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4.3 Choice of technologies

4.3.1 The principles of Atomic Design

The Atomic Design technique, popularized by Brad Frost (Frost, 2016), called for a more
structural approach. Atomic Design proposes that a small group of Ul components should be
considered of as a meaningful component, rather than a mess of "atomic" parts scattered

over a screen (e.g., a label, an input, a button).

4.3.2 Front-end framework — Reactjs

A Component Driven Development technique is appealing in the context of React (“React — A
JavaScript library for building user interfaces,” n.d.). React encourages and emphasizes
breaking down our interface into simple repeating patterns and generating patterns that
produce page layouts. However, if we can entirely separate the concept of a page layout from
the early development stages, we may tackle each individual building piece of our application

with a focused attitude.
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https://reactjs.org/
https://vuejs.org/
https://angular.io/
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We now have "lego bricks" with which we may create the pages designed, as taboo as it is to
mention in the industry. In principle, patterns may be reordered and utilized to generate
dynamic layouts, therefore approaching an application solution with a CDD first approach
offers advantages. We can focus on developing layouts and then importing material from any
source (APls, internal databases, etc.) to render out the pages by swapping out content using

React's 'props' (“Component Driven Development (CDD) in React - WhatJackHasMade,” n.d.).

React)S (“10 Benefits of Using React)S,” 2021) was created by Facebook's software engineers
and is still supported by them today. The promotion of such a giant is significant in terms of
establishing trust in ReactJS, which appears to be extremely strong. This widely used library
provides several benefits for both developers and businesses. This is due to the features that
React)S may add to the app development process. It's no surprise that it's liked and utilized

by so many people.

4.3.3 TypeScript

The future generation of web apps, NodelS projects, and Internet of Things (loT) devices will
all be written in TypeScript (Cherny, 2019). JavaScript projects may be scaled to larger teams,
broader code bases, and across devices. TypeScript (“JavaScript With Syntax For Types.,” n.d.)
is a progressively typed language that allows developers to gradually add compile-time
checking to a JavaScript project. TypeScript aims to be practical by recognizing common errors
while without putting undue strain on the programmer, and it will increase productivity

(Black, 2020).

4.3.4 Monorepo - build process (Lerna)
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Splitting large codebases into multiple, versioned packages is a great way to share code.
Making changes across many repositories, on the other hand, is inconvenient and difficult to
monitor, and testing across repositories soon becomes complex. Some projects will structure
their codebases into multi-package repositories to overcome these (and many other) issues
(sometimes called monorepos). Babel, React, Angular, Ember, Meteor, Jest, and a slew of
other projects create all of their packages in a single repository.

Lerna (“Lerna - A tool for managing JavaScript projects with multiple packages.,” n.d.) is a tool
that streamlines the process of using git and npm to manage multi-package repositories.
Lerna can help minimize the time and space required for multiple copies of packages in
development and build environments, which is often a drawback of breaking up a project into

many NPM packages.

4.3.5 Code Formatters

It might be difficult to get all of the developers on a large-scale project to adopt an uniform
coding style. Two fantastic libraries, eslint and prettier, are available to assist us.

EsLint serves as a linter and type checker. (“ESLint - Pluggable JavaScript linter,” n.d.)
Prettier facilitates with the creation of uniform style and space, among other things. (“Prettier

- Opinionated Code Formatter,” n.d.)

4.3.6 Styling components
Styled-Components (styled-components, n.d.) - CSS-in-JS is a set of concepts for solving
complicated issues with CSS. Because it is not a specific library, various libraries may tackle

different subsets of issues and employ different methodologies, depending on their
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implementation specifics. Allimplementations, however, have one thing in common: they use
APls instead of convention to solve difficulties, and they use JavaScript to create styles.

Styled-components helps to write actual CSS code to style the components using tagged
template literals (a recent addition to JavaScript) and the power of CSS. It also removes the
mapping between components and styles, making it much easier to use components as a low-

level stylistic construct.

4.3.7 Component Testing

Component testing ensures that a specific element of an application is working properly. Each
component is tested separately from the rest of the system. Component testing is used to
test the individual components of React applications, which are generally made up of
numerous components. The libraries listed below can be used to test React components,
however react-testing-library is utilized in our Design System.

react-testing-library: For testing react components (“React Testing Library | Testing Library,”
n.d.)

jest + Enzyme: For JavaScript unit testing (“Jest,” n.d.) (“Introduction - Enzyme,” n.d.)

cypress: End to End testing (Cypress.io, n.d.)

4.3.8 Documentation (Docz)

One of the most critical aspects of the Software Development Life Cycle is documentation.
Software applications require reliable documentation, and without it, our software is
incomplete. Documenting our code isn't always easy, and some engineers even avoid it
because it's tedious. Let's have a look at some of the most popular tools that will help us

handle this problem by automating the entire documentation process.
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Docz (“Docz,” n.d.), an Open Source project for documenting React Components, is a fantastic
tool that may help to save a lot of time when it comes to creating and maintaining customized
documentation sites. Docz creates documents in the MDX format. We are writing our

documents in a.mdx file that Docz will turn into documentation.

4.3.9 Deployment (GitHub Actions)

The primary software delivery methods are continuous integration, continuous delivery, and
continuous deployment. Individual code modifications that are eligible for participation in the
code base and properly integrated in are ensured by continuous integration (Kinsman et al.,
2021). Continuous delivery assembles the product while automatically evaluating its quality
and functionality along the route, resulting in deployable deliveries. Continuous deployment
makes it easier to provide a product to clients, whether it's in the cloud, through download,
or in another format, and it also allows for restricted deployments and rollbacks.

GitHub Actions (“Features e GitHub Actions,” n.d.) is a feature that allows repository
administrators to create automated procedures. Despite the fact that various Actions have
been developed and utilized by practitioners, nothing has been done to assess them.
Understanding and predicting the consequences of such technology adoption is critical for
planning and management. The use of GitHub Actions results in a higher number of monthly

rejected pull requests and a lower number of monthly commits on merged pull requests.

4.3.10 Package Publishing (Npm registry)
The public npm registry (“About the public npm registry | npm Docs,” n.d.) is a collection of
JavaScript packages that include both software and information. The npm registry is used by

open source developers and corporate developers to publish packages to the community or
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members of their organizations, as well as to download packages for use in their own projects.
Many of the packages in the npm registry are also Node modules or contain Node modules.
A package is a file or directory that has a package.json file that describes it. To be published
to the npm registry, a package must include a package.json file. This is the conclusion of
creating the "Monaco-UI" Design System package (“monaco-ui,” n.d.), which is now available

on the NPM Registry.

4.4 Architecture
To create the "Monaco-Ul" Design System, this research followed the stages outlined below.

4.4.1 Visual Specifications
User Experience (UX) team must work on Design Principles, Ul Audits, Company Brand Tone,

and Visual Specifications before developing any Design System.

Drafts | Monaco-Ul Design Tokens
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Figure 4.1 — Visual Specifications of Monaco-Ul

The above Figure 4.1 shows the example Visual Specification of the "Monaco-UI" Design

System in Figma Design tool.
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4.4.2 Generate Design Tokens

brand.js — monaco-ul-design-tokens
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Figure 4.2 — Design Tokens

The generation of Design Tokens using EDMA Design Tokens(EDMA Design Tokens, 2021) is
shown in Figure. 4.2.

Design Tokens are generated using:

4.4.2.1 Figmagic

4.4.2.2 Amazon Style Dictionary

4.4.2.3 Figma-assets-generator

4.4.2.4 Svg-to-jsx

Colors, typography (line heights, font sizes, font families, font weights), borders, breakpoints,
shadows, spacing, z-index, and SVG files are all extracted as design tokens. The extracted data
can be used as a token base in CSS systems that accept external values, which is a common
use case for the created documents (such as Styled Components, other CSS-in-JS libraries,

CSS3, or Sass).
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Currently, design tokens are generated in the following formats:

4.4.2.5 JSON objects

4.4.2.6 ES6 modules

4.4.2.7 SCSS variables

4.4.2.8 CSS3 variables

Using any of the ways below, we may easily include design tokens into our projects. The idea
is to give developers a set of tools that may be utilized across languages while remaining
consistent. This is accomplished by using Figma to generate all of the tokens from a single
source.

Structure of token:

./_scss file will include a SCSS variables token

.Jcss file will include a CSS3 variables token

./json files will include JSON object token

./js files will include ES6 module token

.Jimg will include SVG asset files such as logos, graphics, and icons

Design Tokens flow — UX to Engineering

EDMA+Figmagic e
generates Design Tokens %0% 2>

Figma design — Base

xml, .h, .swift .dart

Segg-

Figure 4.3 — Design Tokens flow — UX to Engineering
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Figure 4.3 displays how design tokens are generated and used in various platforms.

4.5 Application Structure

IH

Figure 4.4 represents the folder structure of “Moanco-U
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Figure 4.4 — Monaco-UI — folder structure

Monaco-Ul
.github — folder contains GitHub action workflow configuration

node_modules — folder contains dependencies

packages
components
core — folder contains compiled files which will be published on NPM
registry

src — folder contains all the source code of components
button — contains all files related to Button component
tokens - contains generated tokens
types — contains common Types used in components
demo-react-app — folder contains use of component
babel-config.js — file contains project-wide configuration
lerna.json — file contains multiple packages configuration
package.json — file contains various metadata relevant to the project
tsconfig.json — file contains compiler options required to compile the project
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4.6 Design Pattern

Design Patterns are repeatable solutions to common software development challenges. They
serve as a foundation on which we may develop the program's functionality based on the
specifications. Design patterns not only make the development process go faster, but they

also make the code easier to understand and manage.

Reusable react components are at the heart of React.js' design philosophy. Web applications
may take use of the component-based approach to create rich user interfaces. In React.js,
developers may choose from a variety of design patterns. A few suggested designs are

included below:

4.6.1 Compound components pattern
This pattern allows to create expressive and declarative components without having to drill

for props.

4.6.2 JSX Children Pass-Through

Using the children prop, React allows programmers to construct items. This idea is frequently
used in shared component design.

Allowing consumers to send children wherever feasible makes customized content and other
components easy. It also improves in the alignment of component APIs with native

components.
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4.6.3 forwardRef API
A one-to-one mapping exists for many components to an HTML element. We use the
React.forwardRef() API to offer a ref prop to provide consumers access to the underlying

element.

4.6.4 JSX Prop-Spreading
JSX prop-spreading is another pattern that provides component flexibility. During
development, prop-spreading allows users to regard our shared components as drop-in

replacements for their native equivalents.

4.7 Testing Components

In terms of testing react components, Jest and the react testing library were used throughout
the development of the Monaco-Ul design system. We do not need to test these components
wherever they are implemented if we test each and every component in the design system.
The commands for testing components are as follows:

> yarn run test
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Figure 4.5 — Run test cases

The above Figure 4.5 shows the passing test cases result.

4.8 Documentation

Docz (“Docz,” n.d.) is a tool for writing code documentation. It is one of the most crucial and
time-consuming operations. Custom documentation sites take a lot of work to create and
maintain. Docz was developed in order to address this issue. Docz allows us to easily develop
live-reloading, SEO-friendly, production-ready documentation pages using MDX and
personalize their appearance. The commands for creating a documentation site are as
follows:

To generate the documentation and run dev server, use this command:

> yarn run docs

To build documentation for production use.

> yarn run docs:build

The below Figure 4.6 shows the documentation of “Monaco-Ul” design system
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Getting Started

Components ~
Box

Button

Welcome to Monaco Ul

The Monaco Ul components library is an experimental project inspired by the styled system.

Monaco Ul is based on design principles. With a broad APl and better developer friendliness, Developers may create customized
component libraries, design systems, web apps, and more.

Documentation
https://shreelimbkar.github.io/monaco-ui/
Installing Monaco Ul

This library is made up of a variety of components and utilities that you may add one at a time. Installing the monaco-ui package is all
vou need to do.

Figure 4.6 — Documentation of Monaco-Ul
4.9 Deployment
Node package registries (Npm) and Github package registries (GPR) are the two primary npm
package registries, which can be found at registry.npmjs.org and npm.pkg.github.com,
respectively. The scope allows us to organize packages (e.g. @OWNER/PACKAGE); it is
necessary for every published package on GPR, but not on the Npm package registry. This
study's design system package, "Monaco-ui," will be available on the npm registry (“Creating

and publishing scoped public packages | npm Docs,” n.d.).

The Figure 4.7 shows the Continuous Integration and Continuous Deployment process using

GitHub Action workflow:
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& shreelimbkar f monaco-ui  Pusic @ unwatch 1~ % ¥y star 0~

<> Code @ Issues 1" Pull requests (& Actions A Projects 00 wiki @ Security |~ Insights 8 Settings
Workflows New workflow ®
Tell us how to make GitHub Actions work better for you with three quick questions. Give feedback
All workflows O

%o Monaco Ul CI

Monaco Ul CI

workflowyml

Q is:completed (]

3 workflow run results Event = Status ~ Branch ~ Actor =

© Merge pull request #2 from shreelimbkar/dev i 5 4 days ago
Manaco Ul C1 #3: Commit c422882 pushed by shreelimbkar ®1m31s
@ updated package =i 311 days age
Monace Ul €I #2: Commit c00b8Ba pushed by shreelimbkar @ m26s
© updated workflow — )11 days ago
Monace Ul €I #1: Commit 25ff4a7 pushed by shreelimbkar @ miss
Figure 4.7 — Monaco-Ul — Cl/CD workflows
O Search or jump to. Pull requests Issues Marketplace Explore Q +- ©-
& shreelimbkar / monaco-ui Public ®Unwatch 1~ fr Star 0~
<> Code © lIssues 1% Pull requests ® Actions f Projects 00 wiki @ Security |~ Insights 2 Settings
@ updated package Monaco Ul Cl #2 3 Re-run all jobs
(M Summary
Jobs
@ build Set up job

Clone repository

Use Node.js 12.x

Install dependencies

Generate build

@ Complete job

Figure 4.8 — Monaco-UI — Build Jobs
The above Figure 4.8 shows the progress of “Monaco-Ul” build jobs.
The commands to publish the package to the npm registry are as follows:

- Navigate to the root directory of our package.
> npm publish --access public
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& npmjs.com,

npm o

Search packages

monaco-ui

1.6.3 - Public - Published a few seconds ago

B Readme E Explore [sm] a 0 Dependencies & 0Dependents

.'

@ 5Versions £ Settings

Welcome to Monaco Ul

The Monaco Ul components library is an experimental project inspired by the styled system,

Monaco Ul is based on design principles. With a broad API and better developer friendliness,

Developers may create customized compoenent libraries, design systems, web apps, and more.

Documentation

https://shreelimbkar.github.io/monaco-uif

Install

npm i monaco-ui

Repository

4 github.com/shreelimbkar/monaco-ui

Homepage

& github.com/shreelimbkar/monaco-ui#r...

* Weekly Downloads

9 A ,".

Version License
1.0.3 MIT
Unpacked Size Total Files

Figure 4.9 — Package published on NPM registry

The above Figure 4.9 shows the “Monaco-Ul” designs system published on public NPM

registry

Pull requests

Issues Marketplace Explore

8 Settings

Learn mere

B shreelimbkar / monaco-ui  Public
<> Code @ Issues 17 Pull requests () Actions  Projects M wiki @ Security | Insights
[ monaco-ui1.0.3 (eeiee
(=) Install from the command line:
$ npm install @shreelimbkar/monaco-ui@l.9.3
<> Install via package json:
“gshreelimbkar/monaco-ui": "1.0.3"
About this package
w-Monaco-Ul
Welcome to Monaco Ul
The Monaco Ul components library is an experimental project inspired by the styled system.

(& Unwatch 1~ Y Fork @

Details
#® shreelimbkar
B December 28, 2021

& 4 dependencies

Assets

M monaco-ui-1.0.3-npm.tgz

Download activity

Total downloads
Last 30 days
Last week

o o oo

Today

Topics

Figure 4.10 — Package published on GitHub package registry

“Monaco-Ul" is also published on GitHub package registry, it shows in above Figure 4.10.
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Chapter 5: Analysis

5.1 Introduction

The suggested research topic was discussed with industry professionals from several
disciplines to gather feedback and suggestions for improvements. The Interview
Questionnaire that follows will facilitate the creation of successful design systems and style
guidelines. These are just questionnaires that have been divided into sections. The solutions

to these questions have already been mentioned in the preceding chapters.

5.2 Analysis
The ultimate goal of putting a design system in place is to help the company learn and grow.
That is why a design system should always be based on a company's goals. Before

implementing a design system, keep the following questions in mind (Schoch, 2019):

5.2.1 Promote and sell
5.2.1.1 What motivated you to develop a design system?
5.2.1.2 What are the objectives you intend to achieve by implementing a design
system?
5.2.1.3 What happens if this project does not succeed?
5.2.2 Getting started - Kickoff
5.2.2.1 Who are the design system's users and stakeholders?
5.2.2.2 Who will interview users and stakeholders?
5.2.2.3 Who is required to attend the introductory workshop?

5.2.2.4 What are the design system initiative's common goals and objectives?
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5.2.3 Research and learn
5.2.3.1 What are the design principles that your design system adheres to?
5.2.3.2 What applications will be served by the design system?
5.2.3.3 What are the pilot projects for the design system?
5.2.3.4 What platforms are covered by the design system?
5.2.3.5 What web technologies must be taken into account by the design system?

5.2.3.6 What are the design tools in use at the company?

5.2.4 Design and Build

5.2.4.1 Actual implementation

5.2.5 Maintain Design System
5.2.5.1 What does the design system's name stand for?
5.2.5.2 What is the site of the style guide?
5.2.5.3 Is it possible to view your style guide online?
5.2.5.4 What are the design system's main users?
5.2.5.5 Who owns the design system in its entirety?

5.2.5.6 Who is in responsible of deployment?

5.3 Development

The Figure 5.1 & 5.2 below depict the monorepo application structure's development
environment, which has two major repositories. The first is the component repo, which
contains created components, and the second is the demo-react-app repo, which is the design

system's consumer.
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Figure 5.1 — package > components repo
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package.json
README.md
tsconfig.json
"styled-components":
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Figure 5.2 — package > demo-react-app repo

Figure 5.3 displays the composition of Button Component which includes properties, styles,

test cases of the Button.
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Figure 5.3 — Composition of Button component

5.4 Result

As per the specification, the team must design a component that can be used in another react
application. The development outcome of the "Monaco-UI" design system is depicted in
Figure. 5.4. As this is simply a proof of concept, the output only shows two components right
now. When the code base is complete, including component composition, testing, and
documentation, developers may begin building more components in accordance with the

Product Owner's and UX Team's requirements.
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% Demo React App

@ localhost

List of Monaco-UI React Components

Button
Default Button Primary Button Secondary Button Disabled Button Variant Text
Box

Hello World

Figure 5.4 — Use of “Monaco-Ul” components
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Chapter 6: Conclusion

6.1 Conclusion

It takes a long time to integrate a system into a design culture; it's a progressive process. And
how the design system is managed is critical to its acceptance. A great design system should
become incorporated in the company's DNA, assisting our team in producing more consistent
user experiences, bridging the gap between design and development, and enhancing our
design process without compromising our company chart.

Any product, especially as it expands, benefits greatly from having a design system. It's
necessary to keep our user in mind at all times and to gain support from our whole company
in order to have a successful system. Every system will grow and expand whenever everyone
has support and acceptance. Determine that someone is in responsible of it, and that it is

constructed on a solid foundation that will be properly maintained in the future.

6.2 Future of Design System

Design systems have a promising future (“The Future of Design Systems,” 2018). There are
several potential for the system to evolve naturally, but even more interesting are the
numerous ways in which the system will assist the team in truly refining the product's
experience, not simply its separate components. The objective is to provide a meaningful and
engaging experience for all of their clients, despite the fact that it is made up of hundreds of
components, variables, and documents.

Design systems (“Design systems,” n.d.) that work well are dynamic entities that can adjust
to a company's development and changes with ease. The true power of a design system lies
in reducing the amount of time and effort required by the designers and engineers who create

a product. That's why no-code, an environment that merges the responsibilities of designer
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and engineer, removing the friction of the usual handoff, is the way of the future for design

systems.

6.3 Technical Limitations

Building a design system isn't easy, and there are a few frequent stumbling blocks that lead
to many projects failing. Even the most successful paths toward a production-ready design
system program, however, are not without their pains and challenges (“Design systems,” n.d.)

(“Introduction to Design Systems,” n.d.).

6.3.1 Making a decision on where to begin

It's difficult to know where to begin with a design system project since the scope is so large.
Leaders may not buy into the process unless the company has a clear plan of attack. That's
why, before going start, it's a good idea to sketch out overall strategy and figure out where to

start.

6.3.2 Educating Before Building
When there is nothing to utilize, educating teams about the design system might have an
adverse effects on the adoption. Before teaching, make sure the company has something

developed and built so that designers and developers can get straight in.

6.3.3 Getting the team together
During the initial stages, the company must assemble the correct mix of designers and

engineers to promote and drive the idea forward. Don't bring too many cooks into the
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kitchen; instead, start with a core group of people who are trusted by the company and will

advocate for the design system.

6.3.4 Decisions are not being documented

The team saves time and assures consistency by having clear instructions on how to utilize
different aspects of the design system. However, keeping track of documentation may be
difficult. Since the team gets started, make sure they don't disconnect the coding from the
documentation, as this may lead to duplication of effort and inconsistencies, which might

cause the entire design system to fall apart.

6.3.5 Bridging the Design-to-Development Gap

The design system should not only look and feel beautiful, but it should also be simple for
engineers to implement. The handoff from Ul designers to engineers is a typical stumbling
block that uncovers design problems. Keep the end users, both engineers and customers in
mind. By creating the design system in a no-code environment, the company may integrate it
into their process. When a team changes the color of a button in style manager, for example,
the change ripples through the CSS behind the scenes, changing other buttons with the same

class as well. This is how the design system actually works.
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Appendix

Appendix 1: Source code

GitHub repo URL - https://github.com/shreelimbkar/monaco-ui

Pull requests Issues Marketplace Explore

& shreelimbkar f monaco-ui  Public @® Unwateh 1~ % Fork 0 Yy Sar 0~
<> Code @ Issues 1 Pull requests () Actions B Projects 0 wi @ Security | Insights 8 Settings
¥ main ~ ¥ 2branches © 0 tags Go to file Add file ~ m About ]
The Monaco Ul compenents library is an
, shreelimbkar Merge pull request #10 from shreelimbkarjdev .. X @954bee yesterday (D38 commits experimental project inspired by the
styled system.
githubjworkflows updated workflow and package yesterday
@ shreelimbkar.github.io/monaco-uif
docs added test cases for Box component and updated documentation yesterday
react framework react-components
packages updated workflow and package yesterday T e
O gitignore added Monaco-ui documentation using docz 2 days ago frontend-app design-system
[ README.md updated button component 2 days ago M Readme
[ babel.config.js restructured folders and used lerna to bootstrap monorepo 15 days ago ir Ostars
1 watchi
[ jest.config.js restructured folders and used lerna to bootstrap monorepo 15 days ago @ wetching
¥ 0 forks
[ lerna-debug.log updated namespace 14 days ago
D lerna.json restructured folders and used lerna to bootstrap monorepo 15 days ago
Releases
[ package.json updated github action workflow yesterday
No releases published
[ setupTests.ts restructured folders and used lerna to bootstrap monorepo 16 days ago Create a new release
o e S —

“Monaco-UI” — Source code

@ github.com

[ monaco-ui

= README.md 7

Environments 1

%7 github-pages (‘Active

Languages

JavaScript 976% @ TypeScript 1.9%
Other 0.5%

Welcome to Monaco Ul

The Monaco Ul components library is an experimental project inspired by the styled system.
Monaco Ul is based on design principles. With a broad API and better developer friendliness, Developers may
create customized component libraries, design systems, web apps, and more.
Documentation
https://shreelimbkar.github.io/monaco-ui/

Installing Monaco Ul

This library is made up of a variety of components and utilities that you may add one at a time. Installing the
monaco-ui package is all you need to do.

Readme
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Appendix 2: GitHub details

Clone gitHub repo:

> git clone https://github.com/shreelimbkar/monaco-ui.git
Install the dependencies

> yarn install

Or

> npm install

Build the package
>yarn run build

tsxM x §3 @ -
v MONACO-UI

> I .github text">Variant Text</Buttol

TERMINAL

rivardhansMBP monacc arn run build

> OUTLINE
» TIMELINE
Pdeve O @240 {}:43 Quokka Ln37,Col1 Spaces:2 UTF-8 LF (} TypeScriptReact @ Golive + Pretier & ()

Build the package

Bootstrap package - In the current repo, bootstrap the packages. Installing all their
dependencies and linking any cross-dependencies.
>yarn run bootstrap

Start development server using npm script
>vyarn run start
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Start development server

Run test cases
>yarn run test

B d LU on ac mponents M nackage.jsol uttol App.tsx M X
MONACO-UI
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]
& docs

package:
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& F JE CON TERMIN,

shrivardhanlimbkar@shrivardhansMBF mona u arn run test
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pported version ( 0 < a). 5 f ing unsu

Button.test.tsx
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Run test cases

Github branches — main & dev
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# github.com

Search or jump to. Pull requests Issues Marketplace Explore
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ey

view all branches added Monaco-ui documentation using docz

README.md updated button component
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updated namespace

lerna.json restructured folders and used lerna to bootstrap monorepo

package.json updated github action workflow

D
D
D
[ lerna-debug.log
D
b
D
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setupTests.ts
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0 Readme
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Releases
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# github.com,

o jump to. Issues Marketplace Explore

Pull requests

B shreelimbkar f monaco-ui  public

<> Code @ Issues 1% Pull requests ) Actions B Projects 0 wiki [ Security |2 Insights

Workflows New warkflow

All workflows

2o Monaco Ul CI
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o pages-build-deployment Showing runs from all workflows
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16 workflow runs

@ Merge pull request #10 from shreelimbkar/dev
Monaco UI C1 #11: Commit 0964bee pushed by shreelimbiar

@ pages build and deployment
pages-build-deployment #6: by github-pages | bot

© Merge pull request #9 from shreelimbkar/dev

Monace Ul CI #10: Commit 185b8cb pushed by shreelimbika;
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main

main
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Event - Status = Branch - Actor -
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Appendix 3: Documentation

“Monaco-ui” documentation

1. GitHub pages - https://shreelimbkar.github.io/monaco-ui/
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Appendix 4: Deployment

Getting Started | Monaco Ui D X +

@ shreelimbkar.github.io

Monaco Ui Documentation e

Type to search

Getting Started

Components v

Welcome to Monaco Ul

The Monaco Ul components library is an experimental project inspired by the styled system.

Monaco Ul is based on design principles. With a broad APl and better developer friendliness, Developers may create customized
component libraries, design systems, web apps, and more.

Documentation
https://shreelimbkar.github.io/monaco-ui/
Installing Monaco Ul

This library is made up of a variety of components and utilities that you may add one at a time. Installing the monaco-ui package is all
vou need ta do.

GitHub pages - https://shreelimbkar.github.io/monaco-ui/

2. Netlify - https://monaco-ui-docs.netlify.app/

Getting Started | Monaco Ui D+ X +

& monaco-ui-docs.netlify.app

Monaco Ui Documentation e

Type to search

Getting Started

Components A
Box

Button

Welcome to Monaco Ul

The Monaco Ul components library is an experimental project inspired by the styled system.

Monaco Ul is based on design principles. With a broad API and better developer friendliness, Developers may create customized
component libraries, design systems, web apps, and more.

Documentation
https://shreelimbkar.github.io/monaco-ui/
Installing Monaco Ul

This library is made up of a variety of components and utilities that you may add one at a time. Installing the monaco-ui package is all
vou need to do

Netlify - https://monaco-ui-docs.netlify.app/

Deployment / Publish package

1. Github package registry
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() Package monaco-ui - shreelim X+

€« c
(’ Search or jump to.

& shreelimbkar / monaco-ui Public

@& github.com,

Pull requests Issues Marketplace Explore

®Unwatch 1 ~ ¢ Star 0 .

<> Code © Issues 19 Pull requests ® Actions [ Projects 00 wiki © Security |2 Insights 51 Settings
[ monaco-ui 1.0.3 (Gt
Details
install from the command line: Learn more
# shreelimbkar
$ npm install @shreelimbkar/monaco .0.3 B December 28, 2021
@ 4 dependencies
<> Install via package.json
“@shreelim 0.3" Assets
(?) monaco-ui-1.0.3-npm.tgz
About this package Download activity
#-Monaco-Ul Total downloads 0
Last 30 days 0
Last week o
Welcome to Monaco Ul
Today o
The Monaco Ul components library is an experimental project inspired by the styled system.
Topics

GPR

2. Npm registry

M monaco-ui - npm

@& npmjs.com,

hd Ninety Percent Muffin

monaco-ui

1.6.3 « Public « Published a day ago

B Readme B Explore B & 0Dependencies & 0Dependents

Products  Pricing Documentation  Community
@
@ 5Versions @ Settings

Welcome to Monaco Ul

The Monaco Ul components library is an experimental project inspired by the styled system.

Monaco Ul is based on design principles. With a broad APl and better developer friendliness,
Developers may create customized component libraries, design systems, web apps, and more.

Install

> npm i monaco-ui

Repository

© github.com/shreelimbkar/monaco-ui

Homepage
& github.com/shreelimbkar/monaco-ui#r...

+ Weekly Downloads

37

I W |

Version License

NPM
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