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apter 1

uction

1.1 Background
The contemporary ga industry is evolving at an increasingly
rapid and complex pace, pat alm of content-based games, which
require the continuous creat e content to provide players with
fresh and engaging experie ent production cannot be delayed
or slowed, as isrupti . tinui d player satisfaction.
r-client architecture,
iD me. While

1allenges in

ame engine

or, for content deve

based interfaces.

nting direct access to the ga

olely to enable Unity Editor usage

servers and local mach in a sandboxed environment,

enhancing collaborative efficiency.



A review of related research indicates that there has been no comprehensive,

flexible workflow specifically desig or content-driven game development on a
Unity Web-based ecosystem. This s erefore, focuses on exploring and defining
a system for web-based content ¢ nity games, investigating runtime data
injection methods, supporting sa ent testing, and establishing workflows
suitable for different game gent d outcomes include faster development
cycles, improved collaboratio >ductions in both time and personnel

required for joint tasks.

1.2 Problen

Desp d e game d tools, content-based
ale games
like Unity,
tup_creates

'f“) 4 to

acCross

:

Programmer Artist
(Game Engine) (Artist Tools)

Figure 1.1 Sequence Diagram of Traditional Workflow



Furthermore, granting direct access to the game’s source code poses security

p the flexibility of workflow design. While

and intellectual property risks, restri
server-client architectures allow re content delivery, there is no established
workflow that integrates runtit t injection, sandboxed testing, and
collaborative web-based editing inders rapid iteration and reduces the
efficiency of cross-disciplinary ly when multiple content types—such
as art assets, narrative seq lesign—must be tested and refined
concurrently.

The lack of a flex for Unity games thus limits the

potential for.s ined ¢ yping alable collaboration,

making it a ct petitive edge.



X

Programmer
(Game Engine)
|

Develop Feature

X

Edit Artist
’ or (Artist Tools)

Make Editor Mechanism 8

gure 1.2 ence Diag f Qur P sing
d Limitati

of this study is specifically focused on Un

B) Narrative i ol equences, and in-ga:

C) Stages or out, objectives, and gameplay

mechanics.



Limitations of the study incl
A) The workflow will be i ented and tested in a controlled sandbox
environment, not in a fully deployeg me.

B) Performance metrics cus on collaboration efficiency and
development time, rather than di perience or server scalability.
C) Integration with o s besides Unity is not covered, though
principles may be adaptable. |

These boundaries remains feasible while providing

meaningful insights into w. A cames.

ical game

cation. For

€S, reduce

. : dy _—
creation, providing a scalable,
evelopment t




apter 2

Related Theo ] Literature Review

This chapter expands o ] foundations and practical concepts that

underpin the proposed web-dri for Unity-based, content-focused game
development. It synthesizes/ are engineering, game production
pipelines, web technologies, interaction to explain why a web-
based editor and runtime 1 A ally improve speed, collaboration,

and safety io ent cre key te are defined and their

practica im. ! F‘f‘ u I a é?" ] ater design decisions
opment Workflow @u‘

phase activity
LW

non-technical co

pals of the

conte

f/\f - e\
ooling j ' TUTE O

sign P
Design translates concept into concrete plans: game design

documents, data schemas (how levels, items, dialogue are represented), content



pipelines, and tooling needs. A design that anticipates frequent content updates will

>.2., JSON, CSV, scriptable assets) and APIs

deliberately favor modular data formg
that allow partial updates without fu ds.
Implem: Phase
Impler the construction phase: core systems,
engine-side logic, networking with asset pipelines. Implementation
must produce stable, well-doc s, events, data contracts) that content
tools can rely on. In a we ementers also expose safe runtime
extension points so editors p assets during execution.
ce, and technical
0 preview

tical. This



n game projects also
affect how tooling should be des

Gameplay Mechanics

ews, and the abil conte

intuitive drag-and-droy s and p; /s that e with a runtime sandbox.




Secondary Content Editing

Includes d yue, cutscenes, Ul text, localizations, audio
cues, and particle tweaks. These teng ower risk and more amenable to web-based
editing because they seldom req es to engine logic. When designed well,
secondary content can be fully a e web without programmer intervention.
By map to lightweight web tooling and clearly
defined interfaces to the engi oupling and bottlenecks: artists and
content creators can perform vendently while programmers focus

on core systems and expos¢

intuitive
clien

datio n user rUTt

design of this workfl puld s d aga onsistencies between locally

generated content and the broader gameplay experience, maintaining both stability and

fidelity of interaction across all clients.
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Server Authoritative

Conversely, er-authoritative architecture centralizes

control of game logic and state ient on the server, which operates as the

definitive arbiter of all gamep and world updates. This model is

predominantly utilized in multip etitive online games, where maintaining

fairness, consistency, and prote eating are of paramount importance. In

such systems, client devices p ' interfaces for capturing player input

and displaying the server’s ; hile all authoritative computations

occur on the server itsg substantially enhances security,

F-\

consistency ynch 1ected ers, as it prevents
unauthorized ‘ U &” ) meplay integrity.
ﬂ ? tchitecture

al users to

ative logic.

nt -"ﬁy ed
i L Sih ) nCieS

Figure 2.2 Comparison of Server vs Client Authoritative Models
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2.2 Related Technologies

2.2.1 Game Engine and Platforms

A game engine is the integrated software stack that provides rendering,
physics, input, animation, audio, scripting, and content management facilities. Engines
differ from primitive multimedia'libraries in scope and tooling: engines offer a higher-
level, cohesive environment designed specifically for interactive real-time
experiences.[1]

Game Engines vs. Primitive Multimedia Libraries

Scope and/integration: A ‘game engine bundles subsystems (rendering,
physics, animation; audio, networking, UI) and coordinates them through a common
lifecycle. Multimedia libraries typically expose-1tsolated functionality (e.g., audio
playback; 2D canvas) but leave the orchestration to the developer.

Content tools: Engines ship with editors (scene editors, animation
editors, asset importers) that speed up content creation. These editors are powerful but
are often heavyweight and assume technical familiarity. Web-based editors trade the
full feature set for accessibility and role-specific simplicity.

Runtime facilities: Engines provide optimized pipelines (assct
streaming, memory management, serializing game state) that multimedia libraries lack.
Any web-based content solution must interoperate with these pipelines safely — for

example by using prescribed asset formats and caches rather than attempting to bypass

engine invariants.

@ihree.js

Simple Directmedia Layer of

) 4

SDL ;

Figure 2.3 Example of Major Multimedia Libraries

Major Game Engines
Unity — Widely used for both 2D and 3D projects [2,3];
supports multiple platforms including WebGL/WebAssembly builds. Unity’s flexible

component model and scripting in C# make it a practical candidate for exposing a
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limited, safe interop surface to web-based editors (for example, native function calls

and controlled WebRequest intercep

Unreal Engi ong in high-fidelity graphics and complex
simulation; often used for AAA ti eb deployment is less common. Unreal’s
C++-centric architecture implies oration strategies, but the same principle
applies: expose constrained, we terfaces to external tooling.
Godot light-weight engine with an

r small-to-medium projects and for

A en nature makes it straightforward

approachable scripting envir
teams that want to design ¢

to add custon inter

DOT

e engine

engine should

, and the engine’s extensibi

ime hooks, customizable asset

-agnostic

engire

ut

em

web eworks creation of sophisticated,

domain-specific interfaces [4]: visual level editors, node-based behavior editors,

timeline editors for cutscenes, and asset manager dashboards. Because web Ul libraries
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are modular, teams can design role-based experiences (artist, designer, writer) that

surface only the controls each role ne improving learnability and reducing errors.

For example evel editor might provide:
- A simplifieg ewport for quick placement and snapping
of objects.

- Paramete 1figuring enemy waves or item spawn

rules.

- Previe time sandbox to show the effect of

changes immediately.

he cognitive load on

content creata

Figure 2.5 List of Top JavaScript Ul Frameworks
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Easy Access and Deployment
Web apps ru yrowsers across desktop and tablet devices,
eliminating the friction of installing ing local software. Centralized deployment
means improvements to the editor ers immediately; permissions and access
ibuted teams, browser-based tools also

RA.

control can be managed server-s

facilitate remote collaboration,

Integrs Web Technologies
Web ¢
storage, and browser-natiy A e APIs, WebSockets). Important

techniques fo ntent v .

: ﬂ § u r ﬁ é}'f Z emporarily injecting

q{‘l* C creators ca ) }v) 011 ng them to
\ ON pa Blob URLSs

' the engine to load f ry atherthan

perate with backend services, CDN

st it in an isolated client instance

d engine,

bles th
.‘

2 B

ecifies nctio alled and how data structures

are laid out in memory at the binary'level. When embedding compiled modules (such

as WebAssembly that originated from C#), respecting ABI conventions is necessary to
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call into engine-provided functions reliably. In practice, content tools avoid low-level

binary operations and instead use hi level APIs, but ABI considerations remain
relevant when designing low-latenc
API - App

APIs form

bindings.

ogramming Interface

between the web tool and the engine:
endpoints for loading levels, a er overrides, requesting previews, and
receiving validation feedback ble, versioned API with backward
compatibility guarantees pr from breaking older builds. Good
APIs also provide clear ¢ idation rules so editors can give

immediate, a¢ ble fee

ipt) to call
Unity Web

Figure 2.6 Diagram of FFI concept
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Combining ABL API, and FFI considerations yields a robust

interoperability strategy: well-definec -level APIs for routine content operations,
and a limited low-level interop surf: verformance-critical calls.
JavaScript and E pt

JavaScript is the 2 of the web and forms the backbone of
browser-based editors[6]. Und apabilities and limitations is essential
when designing a web-based ¢

JavaS kflow

Ul & interactions, form validation, and

orchestrating "

inputs into engine-

he engine




17

s
@ nsive
the ,

eserving

eXpa

emory buffers 3

earlier.
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By leveraging Wasm, Unity Web builds can expose a reliable

runtime for previewing content prod in the web editor while keeping heavy lifting

within the compiled module.

C++, C or Rust

— =

..‘i
Hlu1t | |

sivet omput eal potent d

to WebGL [12,13]. As ers ad¢ bGP

reviews can approach native-
level graphics fidelity and performance, enabling more accurate visual validation of

assets in the editor.
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For content tooling,

WebGL when WebGPU is unavailabl

oporting both technologies — falling back to

allows wider compatibility and better fidelity
where possible.

Build

VASM and JS

. J

\

ob

nity project
de 1999\

Architecture of U

e
s
narrowly

ablishg

t crea

ion o e Scenario Editor [15] This
study proposes an external content editor for game engines, focusing on a tool for

designing narrative-driven or scenario-based games. However, it does not use a web-
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based platform and primarily emphasizes the creation and management of XML data

for saving and loading game scenariog e editor is disconnected from real-time game

interaction, limiting its utility comp the proposed workflow, which allows for
direct integration with running stances. This research is valuable for
understanding non-web-based ¢ rs but falls short in supporting live,
collaborative game developmen

Generative -Time Soundtrack Synthesis in
Gaming Environments [16 a workflow for creating content, but

its focus is restricted to on within gaming environments,

Y

specifically hm ¢ s not i e web-based tools or

broader cont

con C ersta
AN

lack

e genres. While it
ontent, its

elevance to

ated Content and Ed

ablished game title

7
§ at Allows
LI

catior

ished game engin pler, t

systems. While it dema s the p yame deployment in browsers,

it does not delve into the collaboration and content creation aspects that the current
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study addresses, particularly in the context of non-technical user involvement in game
development.
Using Unity and S

Objects in the Web Browser [19

I for Displaying 3D Medical Education
Jy utilizes Unity’s WebGL capabilities to
display 3D educational content fi plications, highlighting the potential of
web technologies for renderin al data. However, the research is not
focused on game developme 0 enable content creation workflows.
The use of WebGL for ni

technologies but is limited &

context tha eS1S see

nderscores the flexibility of web

collaborative game development

d compared
e_engine

itent editing, and types



Table 2.1 Comparison Table of Literature Review

22

Papers Ga External Editor
E

Focusing

Content

Web-Based Editor

Creating Audio Games <nQ
Online with a Browser-

Based Editor

Audio Game

Design and t Web-Based

Implementation of Game

Scenario Editor

Scenario-based

Game

Digit

g‘(Urar@*]'

Generative and

Real-Time S

Proprietary

Game

Audio Game




23

2.3.4 Research Gap Identification

Therefore, currently, e is a lack of research that distinctively
addresses all three of the following

A) Platform-sp us on Unity Game Engine: Some of
existing studies adopt a general; agnostic approach, rather than focusing
specifically on Unity, which pr chitecture, and being used by most of
the game industry

B) Utiliza pabilities for content editing: While
game development tools ag estigations explore the integration
of web te gies g content creation,

modification,

e platform-

application

clements—
o handle kind of data



apter 3
Resea ethodology

3.1 Overall Research Process
Our research metho a comprehensive approach that
encompasses the evaluation ¢ design and implementation of new

workflows, and thorough tg his section outlines the key steps

undertaken in the research

atterns of Game Syste

onal CMS
le. T

Ora | i"f ffhfS?’ ,i“ i

sment. dual- olistic rstan

the proposed framewot cts bo dual ¢ erience and team productivity.
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3.2.1 Ease of Use
This factor focuses o sessing the characteristics of the system that
directly impact how easily users c ss, manipulate, and manage game content
without encountering technical ob he evaluation criteria under this category
include:
A)  Accessih ion examines the differences in access
methods between conventi r deployment or mobile/desktop
installations versus a web-b

through a browser, elimin &

inconsistenci ich er  on ding and workflow

eb approach allows instant access

, dependency issues, or version

continuity. Al ﬁ ﬁ é}t 0 atform compatibility,
alle -i{"o‘ ﬂ : 0 K’ f} g , thereby
’s ability to

nere
T

ation and

10Nn3

ed

approach allows selective data injection and localized testing, minimizing network

become a bottleneck ation By contrast, the web-ba

overhead and enabling rapid iterative development.
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E)  Source Code Protection: Protecting the intellectual property of

the game’s core code is a critical . Traditional workflows often necessitate
giving content creators or artists dir ess to the Unity project, increasing the risk
of inadvertent modifications or ¢ web-based workflow isolates content
creation from source code access time content editing and testing without

exposing sensitive code, which ecurity and IP protection.

3.2.2  Collaboratig
Collaborat C : the system’s effectiveness in
reducing red ! nong ole teams. Efficient

collaboration’ cnt-driven gz ere designers, artists,

s the time
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3.3 Establishing Targeting Common Game Types

When designing workflows systems for content creation, understanding
the characteristic requirements o game genre is crucial. Differences in
architecture, content structure, and agement have direct implications for how
much the system will affect work y and tool usability.

The system is therefor, ss several representative game types:

3.3.1 Casual / Puz
These garn A lient-Authoritative architecture,
where the pri Proces Jevice 1e data often consists

of level/stage f‘ T’i u !- Ef : Due to the relatively

: , ent ca - ' ightweight
ow content
ing apid

pendency on a central s

(e.g., items, chat d

levels, maps). A

content management festing environments, enabling
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updates to content or gameplay mechanics without immediately impacting the main

server. Once verified, changes can be’committed centrally.

_ \ 4‘

.
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3.3.4 Real-time MMO Games

MMOs operate undg erver-Authoritative architecture, where all
critical gameplay operations are cont by the server. Given the large and complex
data sets, creating and testing new | uires local sandbox environments, as well
as mechanisms for temporary s¢ a injection to immediately observe the

effects of changes without imp

troduce synchron

In serve horitat es, thi logic resides on the server,

which ensures fairness and reduces cheating in multiplayer games. For server-



authoritative games, the workflow nee
it can be easily synced with serve

between what non-technical users ¢

3.4.2 Game Data Compo

Game data is on
management of game conte

Each game genre presents

30

to enable content creation in such a way that

logic, including maintaining consistency

the server’s authority over the game state.

s

mplex data tables designs. Effective
assification and structuring of data.

necessitating the identification of

core components and sta atte y defined components allow for
efficient co ati or e casual games may
prioritize si e real-time handling
o lishes the
fou content workfl es.
GAME
PLAYER ACHIEVEMENT
int player_id PK int achievement_id int
rin:
st ail stri name
d: reated_at stri descrip!
earns ul 7
w
PK \YER_ACHI
int player_id
int achievement_id
date | unlocked_at
e3.6E tructu signi
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3.5 Developing the Framework and Workflow

Following the analysis of g rchitectures and target genres, the next step
is developing a framework and wor, mpatible with Unity Web builds.
Key techniques we will in our workflow include:

3.5.1 Native Functi

By enabling nity functions from a web interface,
content creators can test an. real-time, including asset loading,
game state updates, and g tro inates the need for repeated Unity
Editor buil rea havi ucing development
iteration tim

Browser
V
ction call ript
Fi itecture Diagram of Native Functi Uni e

gof
1 y1 e
u ication or system architecture of the ga o enab
ets in isolation, to ens tw,
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Unity
C#
Web t
eb Reques JavaScript
Cache Overrii inject: Data
Figure 3.8 Architec |i| Juest Injection on Unity Web

3.6 Results
One

eness. This in

3 10roug aluation is

s all target

d comparing

1ce of



apter 4
Re h Results

4.1 Analysis of Common Gam ectures

4.1.1 High Level Ca same Data

From the stug ferent game genres, it was found that
the structure of game data a exhibits distinct patterns as follows:
is includes core game information
such as char ypically, these are

stored separal zed control, prevent

Data (Stages data varies
or Puzzle games, t

s, puzzles, and progre

lowing depiction at data y belons f

player separately, or it e for t > game 1 regardless of player. Further
separation into more detailed components is for differences in logic and handling in our

proposing workflow.
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Master Data
Core Logic Data
Player Data
Content Data
- Gameplay State
Stages / Level
Progression
Narrative
(Text/Imag

ats / Record

Development Result
1 requirements and the analysis o
ped with components in C# and JavaScrip
the' cre of a C

ani u W
nabling d e control o ame operations v

pper component ¢ 3 1 the stem can use throughc

entire project, and get our custom su
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B) HTTP Request Injection Subsystem: JavaScript dynamically

generates JSON API requests and responses based on adjustments made in the Web UL
These data entries are stored in the cache, similar to asset overrides, and can
manipulate both outgoing requests ning responses. This enables modification
of client-server communication

C) CDN 4

direct Unity to load files thro

g the underlying game logic.
o Subsystem: JavaScript commands
e data is first processed through Unity

an Internal Cache. This allows the

iai is actually called during runtime,
supporting d testin '

fulag
\09 ]’70

WebRequest’s format conve

asset to be preloaded base
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r ternet

a

'__ 1

‘U an}
7

b

il

Override Da

response

| JavaScript

s the abi

interoperability of C# inside Unity with JavaScript running at web browser level.

b target that provide language

We uti Unity
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Resulting in communication via a fung¢tion and string parameter. Any text-based data

types can be send over plain text via N data serialization.

The main FFI is SendMessage function provided on

JavaScript side to side data to U object in scene via 2 parameters, game

object’s name, script component and string parameter.

// Assume UnityInstance ld instance
function injectContent
// Convert JSON ob

const jsonString

ontent", Param:

eb U, enabli C 3 T3
deployment.
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B) Narrative Content Creation: Designers can create dialogues,
story sequences, and test their results in real-time on a local sandbox. The system can
also simulate interactions with Player Data, enabling immediate feedback on content
effects.

C) Stage/Level Creation: The system allows independent editing
of levels and stage data, including server-side overrides for instant result verification.

For server-calculated data, operations leverage the State Snapshot, simplifying content

overrides and testing without affecting live gameplay.

o swiy
361 JEmagesoniuid-adf code-img_vn_stp_m@1lladv_su
|| 3624 [image.fade|it-adf alpha-0 time-0
363 [image.fade|id adf alpha-1 time 0.2
364 [spine.on|id-sweat1 code-13_sweat_01 x--250
365 [image.on|id-madf code-img_vn_stp_m@13adv_n
366 [image.fade id madf alpha#@jtime 0
367 [image.fade|id madf alpha=1|time 0.2
368_[spine.on| id-sweat2/code-13_sweai 01 x 350
369 Tambient.on|code-sfx_group_gossip_63 vol 0.
370 |wait|time=2]
371 [msg.onl
372 [msgname sgauinifunay | text=(auulan. .. Syl
373/l [wait.click]
374 [ambient.off code sfx_group_gossip 03
375 .spine.off id-sweatl]
376 [spine.off|id=sweat2]
1 A 377 Imsg.off

AENI BN R 378 [image.move id-adfyx-—2000jy~~350|time-0.5

_ = 379 [image.move id=madf 'x 2000 y==350|time-0.5
(Aundan... suldiuipe=iosTauea) 380 [wait time 1.5

381 [image.off id adfl
382 [image.off id-madf]
383 —
77777 State -
- Help Override Asset 1
ANY_COMMAND [ANY_COMMAND | 1f=150 and flagA=true] I
setup [setup|lang=th] |
wait [wait|time=1]
wait.click [wait.click]
msg.on [msg.on] Run Story

Figure 4.4 Sample UI of Developed System

From Figure 4.4, the developed system user interface comprisestof
Unity Viewport Canvas, HTML Form for Text Input, File Upload, Input Button. And
an adaption of Monaco Editor library for Code Syntax Highlighting & Checking

Compared to Unity’s built-in internal systems such'as Addressable and
Scriptable Objects, our system is-more flexible because it opcrates on standard HTTP
web resources. It can function without being confined to Unity’s GUI Editor and is not

limited to only the pre-build stage of game development.
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4.3 Evaluation and Analysis

This section presents qua ive evaluation results for the developed
framework, compared against tradit S workflows. Metrics were measured in
terms of Ease-of-Use and Colla fficiency, summarized in tables with

analytical commentary.

4.3.1 Ease of Use E
We evaluatg ch factors established in Chapter 3,

compared each availabilit owing table.

Table 4.1 Eas

Requires central server for

testing

3.2 Collab
We the aluate t abora ciency by taking account of

time and number of persons (pax) need to perform each kind of tasks. Data was
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collected by having 10 moderate-skilled small development teams perform same simple

tasks using both the traditional and neg orkflows.

Table 4.2 Average Collaboration T

Traditional C

PAX

Avg Avg s.d.

Task Type

(m

Art Assets

Narrative

Content

esults indicate a reduc

Real-time MMO
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Table 4.3 assigns weight scores (1-5) to indicate the relative

importance of each task for each ga e as discussed in Section 3.2. These weights
reflect the influence of each task o

The Weighted Img

workflow efficiency.

Ratio (WIR) was then calculated using:

Wik = 3 baseline » W) (D)
proposed
o the ¢ ional CMS
-based workflow
ional CMS
Web-based

importance weight for

Weight per G
Art Assets

Narrative

Content

ficant ase in ¢

The pt gains ¢ oM red f number of personnel, which

then directly affect the idle time and coordination delays, with slight variations across

tasks and game genres.
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4.4 Overall Results Analysis
This section presents an inte d discussion of the findings from the system
evaluation. The analysis focuses on efficiency gains, genre-specific results, and

key observations about workflow § nd constraints.

4.4.1 Efficiency Imp

The primary of the significant outcomes was the
reduction in required persont S workflow, most content updates
demanded close cooperatig and a designer or artist. Under the
new syste gle us ¢ rom data input to

ﬁa

test1n—d1re vely cut team size per

e waiting

ed nearly,
d adj

o et e

ently. ause t ITONiZe a acr

ed tes /ironm ame crucial.

players, the workflow’
For rhythm games, timing precision was the deciding factor. The

ability to preview synchronized audio-visual content in real time allowed creators to
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perfect beat alignment and animation cues directly in the browser. Previously, even

minor changes required rebuilding t oject to test playback synchronization. The

new workflow eliminated that completely. Artists could now iterate

continuously, checking rhythm ti tly and achieving a much tighter creative
feedback loop.

MMO titles pre complex challenge due to their server-
authoritative structure. Comp ot possible because many game states
depend on centralized vali e system still enabled substantial
improvement through co ion for non-critical data—such as

event script conte

s browser-

vithout

"ﬁ“lli

, L4 '
' /,Ng’i}“’u DCTAlC - O? ﬂ
rates ction ¢ I LJT‘: ers to 1pate
content creation. For pursu e-Se lels or frequent updates, this

translates into tangible savings in bo anpower and turnaround time.
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Conclusic ] Future Works

5.1 Conclusion

The research has demg eb-based workflow integrated with the
Unity ecosystem can substar efficiency and flexibility of game
content development. The st yzed key data architecture patterns
across multiple genres, rev, be effectively separated into four

main categori Master; Play, ogression Data, and

<47

pdates and localized

Gameplay S
ng system

77

ccessfully

.2 Recommendatio
Based on these findings, several practical recommendations are proposed for

studios and development teams seeking to implement similar systems.
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First, adopt web-based editing tools as part of the standard development

pipeline. By integrating these tools di y with the engine runtime, creative personnel

can operate independently, reducir munication overhead and allowing faster
feedback cycles.

Second, teams should ar data architectures from the outset.
Separating Master Data, Stage [ Data not only improves scalability but
also makes it easier to perfo 1

Third, the use of

hot-swaps during live operations.

1d Request Handling systems—as
introduced in this study—s e mechanisms allow developers to
simulate AP s and ¢ educing reliance on

production se

ing development.
ﬂ :
O

eral

multipl
!a ay

alizab of the
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5.4 Final Remarks
In summary, this research irms the growing potential of web-based
workflows in the field of game ent. By reducing both manpower and
development time, the proposed s onstrates a tangible pathway toward more
efficient and collaborative prod
Beyond technical adva ow encourages a cultural shift within

development teams—pro , independence, and creative

empowerment across roles. d designers can now contribute on
equal footing, supported b dern agile principles.

Thef os alsc or the

\
<t

a¢ industry. As games
increasingly ery, the adoption of

\ naintaining
it
Q
i)\}

not just a

bllaborative
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