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Abstract—This paper explores cross-platform application de-
velopment optimizations for console and PC, highlighting the unique
challenges and solutions necessary to deliver seamless user experiences
across a diverse range of devices. On the development side, the limited
tool sets available on non-PC platforms require a streamlined workflow
centered around PC-based development, while ensuring that testing on
the actual devices accounts for discrepancies in aspects like
resolution, aspect ratio, and pixels per inch. Remote network
inspectors and debuggers are crucial for identifying and resolving
platform-specific issues. Memory management, graphical constraints,
and power limitations on consoles and hand-held devices are also
discussed. On the client side, the benefits of a >write once, run
anywhere” approach are highlighted, particularly through the use of
reusable React components and React Native’s custom native modules,
enabling faster development cycles and consistent user interfaces
across platforms. Additionally, server-side optimization through mi-
cro services architecture is emphasized, enabling the efficient
abstraction of common business logic, such as authorization, cart
checkout, and purchases, while also offering customized front doors
to accommodate platform-specific experiences. The paper outlines the
key strategies to enhance cross-platform development, ensuring quick,
efficient, and scalable solutions for both development and operational
aspects of console, PC and hand-held applications.

Index Terms—Gaming e-commerce, Digital storefronts, Engi-

neering, Cross-platform

|. INTRODUCTION

As the gaming industry continues to evolve, the demand for
cross-platform compatibility has surged [1], particularly PCs,
consoles and now hand-held devices. While the promise of a
seamless experience across devices is enticing, the challenges
of development, testing, and deployment present significant
obstacles. Each platform—whether a powerful PC, a con-
sole, or a handheld device—brings its own set of constraints
and variables, from varying hardware capabilities to distinct
ecosystems and user expectations. The development process,
if not carefully optimized, can become fragmented and time-
consuming, with each platform requiring unique adjustments
to aspects like graphics, memory management, and perfor-
mance optimization.

In a corporate setting, where time-to-market is a critical
factor for success [2], these challenges can severely hinder
productivity and profitability. Streamlining cross-platform de-
velopment not only accelerates the production timeline but
also ensures consistency in user experience across platforms.
For instance, ensuring that a game or application performs
well across both PC and console ecosystems requires smart
solutions that maintain design integrity, minimize redundant

work, and align with platform-specific requirements. More-

over, a unified development process can significantly reduce

costs and the time spent on marketing materials, as marketing

and promotional assets can be created once and deployed

across all devices with minimal modifications.

But the challenges go beyond mere technical hurdles. In
today’s competitive landscape, speed matters. With numerous
ecosystems vying for attention, getting a polished product to
market quickly can make the difference between success and
missed opportunities. However, ensuring that all platforms
deliver a consistent experience is just as crucial [3]. Any
inconsistency in design or performance could risk alienating
users across different devices, undermining the brand’s reputa-
tion and user trust. Thus, it becomes clear that a streamlined,
cross-platform development approach isn’t merely a technical
preference but a necessity for maintaining competitiveness and
delivering a high-quality, unified product in today’s fast-paced
market.

2024 Game revenues

PC

$43.2Bn

+4.0% YoY
Console

$51.98n /—

-1.0% YoY

2024 Total

$187.7Bn

+2.1%
YoY
Mobile

$92.6Bn

+3.0% YoY

Fig. 1. Gaming Revenue

Il. METHODOLOGY

The modern development ecosystem is filled with a multi-
tude of choices for front-end, services and testing frameworks
and it can be overwhelming to choose what’s correct for a
given situation. This problem is a little more pronounced in
the case of cross-platform development especially when some
of these platforms aren’t well-defined. Take the case of hand-
held gaming devices which is an upcoming platform that’s
quite popular and is seen as a new emerging sub-market among
mobile gaming devices; These devices do not have a dedicated
operating system that fits the niche quite well, even if there are
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operating systems like Linux and Android that have seen usage
in tablets, it is still a marginalized user-base and so isn’t as
mature as the smartphone form-factor which has seen multiple
iterations and innovations simply from the scale of users. This
adds complexity to every level of software development on
such platforms - be it device drivers, third party tools, popular
frameworks and community support. Therefore the goal for
a gaming ecosystem is quite clear - present the least friction
possible to the game development process by providing a rich
set of tools, application frameworks and existing services that
game creators and publishers can leverage to deploy their
games onto multiple devices with the least overhead.

To achieve this goal, an ecosystem must embrace this
approach even internally when developing tools and applica-
tions for the many different platforms. To provide a familiar
development experience for all the different devices and to
re-use existing tools across multiple devices. This reduces the
barrier to entry for developers to adopt into a given ecosystem.
There are many other benefits when unifying our workflows
inside the ecosystem. We can broadly divide the unification
across different aspects of the development process and also
the business advantages we can gain from it.

A. Client-side optimizations

The current market trends for the last decade have been
to develop user facing experiences in react. The vast library
and community support, the market of developers available
to hire, the portability of web components makes react an
ideal candidate for client side application development. Given
the maturity of existing client side ecosystems and despite
the drawbacks of JavaScript as a language, it would take a
monumental effort and the pros to undeniably outweigh the
cons for any other language to be chosen for cross-platform
client side development.

A framework like React-Native is apt for developing appli-
cations for different platforms that need to share the same look
and feel besides their functionality. With recent upgrades to
their rendering engine, React-Native can be extended to other
operating systems apart from Android and iOS (Windows,
Linux, macOS)

Mobile Platform

RN
Android

Javascript C++

render()

event() event()

Fig. 2. React Native Platforms

A new device form-factor like the handheld device can
benefit from the rich array of react components, libraries and

tools to develop complex user designs right out of the box.
Existing applications that have already been developed and
that users are familiar with can be ported over as long as the
underlying native modules are implemented for each operating
system.

This also reduces the time other teams like marketing and
design take to roll out an idea. With the re-use of components,
newer experiences that can power one device can be re-used
across different devices and so reduces the overall turn around
time to market.

Apart from the cosmetic re-usability there also exists other
client side functionality that can be reused. Many different
client applications usually have a set of user stories or scenar-
ios that they need to provide apart from distinct functionalities
for each platform. Functions like requesting a purchase to be
made, finding details about a particular product or playing the
trailer for a new game. We can drill further into each of these
scenarios and even figure out more abstract commonalities
between different clients. For instance, it is possible that all
gaming experiences will share some metadata about the user
in the form of User identifiers, gamer-tags and so these can be
baked into the foundational libraries that can be shared across
different devices to avoid re-writing code. Additionally, this
also saves on the testing side which we’ll get to in a bit.

B. Server-side optimizations

Service optimizations are not exclusive to the gaming
ecosystem as much as they are a part of any good software
development life cycle. Reusing functionality between differ-
ent ecosystems will prevent having to rewrite functionality
and reduce overall cost of ownership. One particular software
development pattern that is perfect for such a situation is the
”service-for-a-client” micro services design pattern. In this
arrangement, each form-factor or client has a dedicated service
layer just for that client that returns data exactly the way
that a particular client needs it. This has the advantage of
keeping client logic relatively straight-forward and simple and
using services to orchestrate and curate data for each client.
For instance a certain client might not need to process a
large number of products that another client might be able to
due to power or screen-size constraints. Services have more
freedom as their environments are more in our control and
can have updates shipped at any point in time as opposed to
client devices that have more restrictions like user-settings that
need to opt-in to updates, user’s access to internet and batter
optimizations etc. By having a service front door for every
client that can massage the data appropriately for each client,
the client code can be abstracted further as the only particulars
that will start to change can be recorded as a configuration for
each instance.

This doesn’t mean that service side code cannot be ab-
stracted. In fact, apart from the unique front doors for each
client, other business logic should be abstracted away into core
services that should be looked at as pure functions. They are
to perform a particular purpose and clearly state their inputs
and outputs. Scenarios like completing a purchase, writing a
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review should be functionalities that are shared between the
different clients in an ecosystem.

Client Apps Microservices
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Fig. 3. Micro services architecture

In the above diagram the API gateway, should contain
common features like authorizing a user and load balancing
which particular server to be hit in a microservice. But you can
also have an additional layer between the APl gateway and the
core microservices (like catalog, discount and shopping cart)
that is responsible for massaging the data to the right shape
for each client. This differs for each organization and based
on the differences between each client but can help speed up
the feature development if multiple teams are involved in this
effort by parallelizing view, model and business logic.

C. Compounded Gains

1) Tools: Tools often get overshadowed in conversations
about frameworks and tech stack as they play a vital role in
being able to maintain applications in an ecosystem in the
longer run. When operational costs go high businesses are of-
ten forced to reduce their spread and marginalized ecosystems
are the first to go. The key to any thriving ecosystem is the
tools that it provides and this should be reflected in internal
development life-cycles as well. If application development in-
house is difficult, it becomes exponentially more difficult for
people outside.

While PC and console are relatively mature gaming ecosys-
tem platforms, the rise of hand-held devices poses a different
problem when it comes to tooling. These devices might not
have dedicated tools already available in their ecosystem.
When developing native modules as is the case if imple-
menting a custom version of react native, it is important to
have tools that can help diagnose the inner workings of the
device. But it is not necessary to always spend time to create a
dedicated tool for each client device. Remote Debuggers and
network sniffers can redirect runtime metadata to a PC and
therefore circumvent the problem altogether.

2) Testing: One of the compounded benefits of abstractions
at every layer is the gains in the form of centralized testing
and the increase in security and confidence from avoiding
multiple pathways of achieving the same result. Lesser code
to maintain also directly translates to lesser tests needed to
maintain the code base. You do run the risk of a single point
of failure but time-to-fix and discover is also proportionately

slow. Coreservices should be reliable and is a requirement for
the success of any gaming ecosystem.

3) Administration: The total cost of ownership goes down
when lesser business logic is unique and requires individual
compliance assessments and fixes. Administration can also
react quicker and compare metrics between different clients
in their ecosystem more evenly as there are lesser variables
involved in the overall equation. These leads to better insights
for the business.

I11. CONCLUSION

As the gaming industry continues to embrace the ex-
pansion of cross-platform development, the future will in-
evitably bring more sophisticated tools and frameworks that
promise to further simplify the process. However, as we look
forward, it is crucial to also recognize that cross-platform
development remains a double-edged sword. The trade-offs
involved—whether in terms of performance, resource allo-
cation, or user experience—must be carefully considered as
new platforms emerge. At the outset, the benefits of a unified
development strategy seem clear: faster time-to-market, con-
sistent user experiences, and reduced development costs. Yet,
as the number of supported platforms grows, the complexity
of maintaining a singular solution increases. There may come
a point where the effort required to adapt and optimize for
multiple platforms outweighs the benefits of shared code
and assets. At this juncture, it might become more practical
and cost-effective to focus on platform-specific development,
particularly if the unique features of a given platform demand
tailored optimization. Moving forward, the key will be to strike
a balance—leveraging cross-platform solutions where they
make sense while being mindful of the limitations and pitfalls
that come with trying to force-fit a single solution across too
many diverse ecosystems. Only by continuously evaluating
these trade-offs can developers ensure they are creating not
only efficient solutions but also exceptional experiences for
all users.
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