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I. ABSTRACT

Cloud for Gaming refers to the use of cloud
computing technologies to build large-scale
gaminginfrastructures, with the goal of improving
scalability and responsiveness, improve the
user’sexperience and enable new business
models.Cloud computing is a service model where
the provider offers computation and storage
resources to customers on a “pay as you go” basis.
The essential features of a cloud computing
environment are:

On-demand self-service: the ability to provide
computing  capabilities (e.g., CPU time,
networkstorage) dynamically, as needed, without
human intervention;Broad  network  access:
resources can be accessed through the network by
client platforms usingstandard mechanisms and
protocols;Resource pooling: virtual and physical
resources can be pooled and assigned dynamically
toconsumers, according to their demand, using a
multi-tenant model;Elasticity: from the customer’s
point of view, the provider offers unlimited
resources that can bepurchased in any quantity at
any time; Measured service: cloud resource and
service usages are optimized through a pay-per-use
business model, and are monitored, controlled and
reported transparently to both their customer and
provider.The typical interaction between cloud
provider and customer works as follows: the
Customer connects to a ‘“cloud marketplace”
through a Web interface, and selects the type and
amount of the resources she needs (e.g., some
virtual servers with given number of CPU cores,
memory and disk space). The resources are
allocated from a large pool that is physically hosted
on some big data center managed by the cloud
provider. Once instantiated, the resources are
accessed by the customer through the network.
Additional resources can be acquired at a later
time, e.g., to cope with an increase of the workload,
and released when no longer needed.

. INTRODUCTION

Cloud gaming, sometimes called gaming on
demand or gaming-as-a-service, is a type of online
gaming that runs video games on
remote servers and streams them directly to a user's

device, or more colloquially, playing a game
remotely from acloud. It contrasts with
traditionalmeans of gaming, wherein a game runs
locally on a user's video game console, personal
computer, or mobile device. Cloud gaming refers to
a new way to deliver the experience of gaming to
the users, where the computationally complex
games are executed on powerful cloud servers, then
the rendered game scenes are streamed over the
internet to gamers on their devices, and the control
events from input devices are sent back to the cloud
servers for interactions. Figure 1 represents how
cloud gaming services work. In cloud gaming
platform program run basically on two major

components:
i.  Game logic that is responsible to convert
gamer  commands into in-game

interactions

ii. Screen renderer that generates game

scenes in real-time.
The gamer’s commands come from the command
interpreter, and the game scenes are captured by
video capturer into the videos, which are then
compressed by a video encoder. The command
interpreter, video capturer, and video encoder are
all implemented as parts of the cloud gaming
platform. As shown in this Figure, the cloud
gaming platform sends the video frames to and
receives user inputs from thin clients used by
gamers for playing games. It is a thin client because
only two low-complexity components are required:

i command receiver, which connects to the
game controllers, such as gamepads,
joysticks, keyboards, and mouses.

ii. Video decoder, which can be realized
using massively produced (inexpensive)
decoder chips.

The communications between the cloud game
platform and thin clients are over the best effort
Internet, which in turn makes supporting real-time
computer games quite challenging.

I11. SCOPE AND CLASSIFICATION
The gaming industry embraced the cloud
computing paradigm by

implementing the Gaming as a Service (GaaS)
model.
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Different instances of the GaaS paradigm have
been proposed:

i Remote rendering GaaS

In the remote rendering GaaS (RR-GaaS) model
the cloud infrastructure hosts one instance of

the game engine for each player. An encoder
module running on the cloud is responsible

for rendering every frame of the game scene, and
compressing the video stream so that it can be
transmitted to the user’s terminal where the stream
is decoded and displayed. User inputs are

acquired from the terminal and sent back to the
game engine that takes care of updating the game
state accordingly.

Examples of RR-GaaS implementations are :
i. GamingAnywhere
ii. Nvidia Grid.

ii. Local rendering GaaS

In the local rendering GaaS model, the video
stream is encoded on the cloud as a sequence of
high-level rendering instructions that are streamed
to the player terminal, the terminal decodes and
executes the instructions to draw each frame.Since
encoding of each frame as a sequence of drawing
instructions is often more space efficient than
compressing the resulting bitmap, the LR-GaaS
model may require less network bandwidth than
RR-Gaas, and therefore eliminate the need for real-
time video transmission capability. This comes at
the cost of requiring a more powerful terminal with

an adequate graphics.

iii. Cognitive resource allocation GaaS

In the cognitive resource allocation GaaS model,
the game engine is logically partitioned into a set of
modules that can be upload and executed at the
client side. As the game evolves, the terminal
receives and executes the appropriate modules, and
may keep or discard the unused ones.The CRA-
GaaS model shifts the computation back to the
client terminal, therefore reducing the load on the
cloud.However, the client resources are used
efficiently, since at any time only the needed
components are stored locally.

IV.OPTIMIZING CLOUD GAMING
PLATFORMS

The gaming industry is looking up to a future
where the requirement for complex hardware will

no longer be necessary. Cloud gaming is here and
it’s going to change the way we interact with our
devices. No longer will there be need for high-end,
processing-power hungry hardware which keeps
evolving every month. You can literally play any
high-end gaming title with just a basic machine.

All you need is a stable internet connection with
certain  minimum bandwidth requirement. The
concept is catching up in developed countries
where high-speed internet connectivity is a norm,
as people are liking the idea of gaming on the go.

The cloud gaming market is expected to be worth
3,107 million in 2024 with smartphone gaming
getting the biggest bump in years to come. Also, it
is predicted that casual gamers are going to make
up the major chunk of this market in the future.

V.HOW ARE CLOUD GAMING
SERVICES PREFORMING NOW?

Cloud gaming is reliant on remote servers which
comprise high-end hardware to process the game.
Basically, the service has machines running the
game at peak settings, and you are streaming the
video feed of that gaming title in real-time. The
control inputs are synced in such a way that there is
very low latency from the time you hit the key to
the time it is actually provides input for the game.

A user doesn’t need to buy or constantly keep
upgrading hardware in order to play new game
titles which at times require latest processors and
graphics cards. Cloud gaming allows a user to play
any title on any device, anytime. Since the game
data is saved on the cloud, cross platform
integration eliminates the worry about saving the
game data locally.

Since the data is stored on ultra-secure servers and
transferred via secure connections, the chances of
hacking or loss of data are virtually zero. The cloud
gaming service providers put security at the fore-
front, giving you one less thing to worry about. For
game publishers cloud gaming means an end to
piracy. Everything is maintained at the service
provider’s end, which prevents any chances of
piracy. This gives publishers more reasons to adopt
the next gaming revolution.

Streaming over the internet means that cloud
gaming is solely dependent on a stable connection.
Losing the internet connectivity even for a few
seconds can hamper the gameplay. Imagine this
happening when you have fought your way to an
important gaming championship and lose it all due
to a disrupted internet connection.



Latency is another issue, cloud gaming services
need to look at. A slight delay in the input at users
end to the actual game input at the server end is one
issue that can hamper the in-game experience. For
example, a cloud gaming service offering, 20ms
total latency could be totally unplayable at 40ms
due to number of issues ranging from connectivity
to server end delays.

VI.WHEN IS CLOUD COMPUTING
WORTH MAKING THE SWITCH?

The vital question arises, whether you should
switch to cloud gaming yet or not? The answer to
that query depends on the experience you want out
of your gaming sessions and the willingness to go
out of the shell. If you are hardcore gamer, little
things like latency and the overall experience
matters.So, you should give cloud gaming a try
only if you’re ready to make the odd trade-off in
terms of video quality and the gameplay lag. Since,
cloud gaming is the future, early adoption also
comes with the extra perks in the coming time.As
for casual gamers, cloud gaming already sounds
like a good option for all the goods it brings to the
fore. Cross platform synching is another factor that
makes cloud gaming so lucrative for people who
want to take a detour from traditional gaming
console entertainment.The added advantage of
portability — most of the popular cloud gaming
services offer support for phones — gives gamers
another compelling reason. This support for mobile
devices and other platforms is destined to grow
which makes cloud gaming the future of seamless
entertainment.If you have a high speed internet
connection, cloud gaming is as close to console
gaming you can get to on your mobile devices. So,
trying it out won’t let you down, and in way you
might even get hooked to it.Cloud gaming is still in
its early stages and big names like NVIDIA,
Google, Sony and Microsoft want to create an
impact in the future with cloud gaming. That said,
unheard names like Jump, Vortex and Shadow are
giving these multi-billionaire brands some serious
competition.Most of these services require a
monthly subscription and some special hardware
like gaming controllers to get going. This is far
cheaper than buying a current-gen gaming console.
Let’s have a look at the cloud gaming services that
you should go for right now.NVIDIA is a name no
stranger to the gaming world. The graphics chip
company is one of the best you can opt for in the
cloud gaming arena. It offers GeForce NOW, a
cloud-based service for MacOS, Windows,
SHIELD TV and Android mobile devices. The
service requires you to buy the gaming titles on
offer like the Steam, Uplay or Battle.net.
Thereafter, you can enjoy playing the game from
any compatible device. Currently, the service offers

an impressive list of games including Assassin’s
Creed Origins, PlayerUnknown’s Battlegrounds,
Injustice 2 and Sid Meier’s Civilization VI.The
minimum requirements are an internet connection
of 15 Mbps to 25 Mbps. Also, there should be
Ethernet or Wi-Fi connectivity using 5GHs router.
You should have a MacOS 10.10 (or higher) or
Windows 7 (64-bit or later) to run the games. For
now, GeForce NOW is free for trial in the beta
testing phase and you can enrol for the waiting list
right away.Stadia is one cloud gaming service that
has passed the beta stage and is now available to a
wide range of users. The company has opened
enrolment for any phone (Android 6.0 or later)
users on its cloud streaming service in experimental
phase. That said, the service is supported on
OnePlus, Pixel and select Samsung, Razer and
Asus phones. Earlier the service required a
controller to be paired to use Stadia, but now users
can play with the on-screen controls. Google has
been very aggressive in the last few weeks with
Stadia’s push to the masses. Google has added
support to a multitude of devices including
Chromecast Ultra and even the Chrome Browser.
For new users Stadia comes with a one month free-
trial followed by a $9.99 per month Pro
subscription plan.There are already a number of
gaming titles available for the service with the
collection growing ever so steadily. These include
— Destiny 2, Assassin’s Creed Odyssey, Attack of
Titan 2: Final Battle and Darksiders: Genesis.

VII.CONCLUSION

In this work, we’ve collated the current cloud
gaming research into three categories

i Overview

ii. Platform

iii. Optimization

Cloud gaming incurs non-trivial costs to service
providers. Minimizing the cost on cloud and
networking resources while achieving high gamer
experience requires careful optimization like the
approaches exploredin this survey. Without these
optimizations, service provider cannot consolidate
enough cloud gaming users to each physical
machine. This in turn leads to much lower profits,
and may drive the service provider out of business.
We also intend to investigate the feasibility of
mobile cloud gaming with foveated streaming and
the possibilities ofextending the work towards
Virtual Reality.In Cloud Gaming it is far more
importantfor players in which direction packet loss
occurs than in conventional gaming. Generally, the
quality of the video plays an important role. This is
especially true for games that rely on impressive
visuals. Based on these results we can confirm that



Cloud Gaming is indeed a viable option for the
future In summary, the advances of technologies
turn playable cloud gaming services into
reality;more optimization techniques gradually
make cloud gaming services profitable; hence, we
believe that we are on the edge of a new era of a
whole new cloud gaming ecosystem, which will
eventually leads to the next generation cloud
gaming services.
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