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Abstract. This paper explores the realm of visual programming in the creation of video games,
shedding light on its benefits for non-programmers and designers, addressing challenges,
dispelling myths, and advocating for its standardization. The article delves into the significance
of Visual Programming Languages (VPLs) and their impact on the digital product market,
particularly within the context of video game development. After providing a brief overview of
what Visual Programming Language entails, its historical roots, the evolution of programming as
a whole, it’s rising popularity among game and level designers, and its applications withing the
development of both big and indie game projects, it will further explore the role of VPLs in
education and the development of logical thinking and nurturing interest in programming among
children. Additionally, the article will analyze the success of Unreal Engine’s Blueprint system,
and compare its performance against traditional code, highlighting performance concerns and
projecting a future of technology adoption for the game development industry.
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Introduction

The paper will analyze what a Visual Programming Language is, its emergence and history,
where it is used, and its benefits for individuals taking their first steps in the realm of creating
digital products.

Programming Language (VPL) or Block-based Coding is a programming language that
allows the user to create programs by visually manipulating program elements, instead of manually
writing traditional code [1]. The graphical aspect of the language allows symbols and spatial
arrangement of text to be used as elements of syntax or secondary notation. For example, most
VPLs use and are based on the "boxes and arrows" concept (Fig. 1), where the boxes are treated
as code blocks, and the arrows represent the logic connecting these blocks.

Figure 1. Example of Visual Programming in Unity
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This programming method is extremely beneficial for individuals inclined towards graphic
and spatial thinking. It enables beginners to quickly grasp the essence of programming and
enhances the efficiency of prototyping and creating digital products, such as video games, movies,
and the other interactive digital media [2]. Standardizing this technology will expand the space for
enthusiasts interested in developing these products.

History and development of programming

Programming is the composition of a sequence of instructions that enable a computer to
solve a given problem, starting from initial data [3].

The history of programming takes us back to the 17th century when J. Neper created Napier's
bone logarithm, which was used for logarithmic calculations and significantly shortened the time
required for computer calculations [4]. The following years people saw active development in the field
of computer programming, although none of them could truly be called automatic ones.

In the 1840s, Ada Lovelace created the first computer program based on Charles Babbage's
idea of punched cards. These cards essentially represented surfaces with holes placed in a specific
order, allowing the computer to decipher the execution algorithm [5]. The continuous development
of digital systems eventually led to the creation of electronic tabulation by H. Hollerith, which
allowed the machines read the inputted data [6]. Following the success of this technology, he
continued to expand the digital space and established the Tabulating Company Machine, which
eventually became IBM (International Business Machines) [7]. IBM is directly responsible for the
advanced computer technologies we are using today. For example, Microsoft gained widespread
popularity because IBM wanted one of the first versions of Windows (Windows 85) to be installed
on IBM-produced computers [8].

Programming in the current day

In today's world, programming is carried out through various Integrated Development
Environments (IDEs) and various programming languages [9].

Microsoft is considered the leader in the market of digital creation products, as it owns the
most popular IDEs called Visual Studio Code and Visual Studio. These applications are used by
more than 14,000,000 people daily [10] Fig 2. Additionally, the company has created 39
programming languages, with the most popular ones being C#, TypeScript, and PowerShell [11].
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Figure 2. The most popular Integrated Development Environments in 2021-2022

The importance of the C programming language family

The C# language is a derivative of C++ [12], the latter being considered one of the most
challenging programming languages but also the most flexible in terms of creative possibilities.
C++ is based on the Object-Oriented Programming (OOP) paradigm, the idea of which is the
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manipulation of the "object" concept through code and data [13]. All video games are created using
an OOP language. Currently, C++ represents 55%, and C# represents 22% in the statistics of the
most sought-after languages for companies involved in video game development Fig 3.

Top Programming Languages
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Figure 3. The most popular programming languages used by game developers

The origin of the Visual Programing Languages

Visual Programming (VPL - Visual Programming Language) is a method of computerized
logic representation through graphical means rather than traditional written code [14]. This method
has existed for several decades and is essential, much like today's languages, as an abstraction of
computer language adapted for human perception [15].

Attempts to create a visual representation of code interconnections can be traced back to
the 1960s-70s. Programmers tried to generate these diagrams through a system called Pygmalion
and GRalL (Graphical Input Language), which was very limited in its capabilities. It was only in
the 1990s, when the graphical capabilities of computers were sufficiently advanced, that it became
possible to create visualization systems that truly enhanced the application development process.
This was facilitated by the Hypercard program developed by Apple in 1997 [16]. However, what
truly revolutionized the field of visual programming was the first version of the Integrated
Development Environment (IDE) called Visual Basic [17]. In this environment, the language
named Visual Basic was combined with other relevant languages of the 90s, and, in combination
with various graphic tools and code, enabled coding using blocks and arrows.

Visual Programing as a tool for education

In the year 2002, the Massachusetts Institute of Technology (MIT), specifically the MIT Media
Laboratory, created a Visual Programming Language (VPL) called Scratch. It was designed as an
educational tool with the goal of developing logical thinking and sparking interest in programming
among children [18]. Scratch is a very good example of a Visual Language because it employs syntax
in the form of blocks, each containing predefined logic, and these blocks can be directly connected to
other similar blocks, creating a logical chain. Moldova introduced Scratch into the school education
system in the academic year 2014-2015 as part of computer science lessons.

Due to the childish appearance of the application, visual programming was initially
regarded by the public as something for beginners and was not taken seriously by companies. The
reputation of Visual Programming Languages (VPLs) was further degraded by the fact that
advanced logic created a chaos that was more challenging to comprehend than traditionally written
code, as shown in Fig 4.
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Figure 4. Example of a disorganized visual scripting code

Visual Programing in the industry of Video Games

Video games are created through a "Game Engine." During the 1990s-2000s, these engines
were developed by companies for their own projects, a process that took on average from one to
four years. Nowadays, this practice is less common, and companies like Epic Games, Unity
Technologies, CryTech, and others offer their engines, which are mostly free and used for both
amateur and AAA-class projects.

These engines are very similar to IDEs in that they provide a creative space and often
include built-in physics systems, optimized for different platforms, lighting calculation systems,
and more. Additionally, each engine uses a different programming language.

The most popular example of an engine that offers visual programming is the Unreal
Engine, created by Epic Games [19]. The foundation of the engine is the C++ language, and it
supports traditional code written in this language. However, the engineers at Epic Games have
created an optimized and advanced environment for comfortable visual programming, naming this
system "Blueprint."

The Blueprint system uses the standard introduced with Visual Basic and allows you to
connect and create "Events," "Functions," "Values," and more using blocks called "nodes" and
arrows [20]. In comparison to the VPL models mentioned above, the Blueprint system allows for
the creation of extremely complex and advanced systems. Its effectiveness has already been
demonstrated in the product market through the game Fortnite, which brought the company $20
billion from 2018 to 2023 [21].

Visual Programing does not compare to traditional code in terms of performance

The argument put forth by individuals who prefer traditional programming is that, during
the execution phase, visual programming is not fast enough. In this context, taking Unreal Engine
as an example, the Blueprint system uses a Virtual Machine that simulates the given code and
transcribes it into C++, requiring significant computational power. However, in everyday terms,
computer components are advanced enough to perform this conversion so rapidly that it is
imperceptible to the human eye. Moreover, using this system makes it easier for you to visualize,
edit, and analyze your code, even while the application you are creating is running. This capability
is not afforded by traditional code, which may even disrupt the progress made.

Examples of transitioning to Visual Programing

Another giant in the video game creation industry is Unity Technologies, which owns a
Game Engine similarly named Unity. Approximately 62% of all games available on the digital
market have been created with this engine (Fig 5). The programming language used in this engine
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is C#, and until the year 2021, when the company introduced the Bolt system, enabling visual
programming, which, at times, is even more optimized than traditional programming [22].
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Figure 5. Most popular game engines in 2023

Conclusions

In conclusion, we can deduce the following benefits of visual programming. It is very fast
for prototyping; creating visual code allows you to quickly establish the logic for your concepts
compared to traditional code writing. Rapid iteration allows you to swiftly edit the code, even
while the application is running. Clear visualization: analyzing visual code directly shows you
which portions are currently active and what data they are handling, which greatly aids in
troubleshooting. Easily grasped by artists and designers: game development teams often include
members without advanced programming knowledge. Therefore, through this visual method, we
enable each team member to contribute to the project. Easy for children to understand: as
demonstrated by Scratch, visual programming is engaging for children and can increasingly
stimulate their participation in this digital world of creation.
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