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CTOPOJKVK IO.B., KOBAJIEHKO O.0.
Binnuyvekuii HayionanvHuti mexHivHuil yHigepcumem

USABILITY IN SCOPE OF PERFORMANCE IN GAMING INDUSTRY

Annotation. Gaming has evolved from a niche hobby to a global phenomenon, with millions of players around the
world. As the industry continues to grow, so does the importance of usability in gaming. Usability, in the context of
gaming, refers to the ease with which players can interact with and enjoy a game. It encompasses various aspects, such
as user interface design, controls, accessibility, and overall user experience. This article explores the significance of
usability in gaming and its impact on both players and developers.

Gaming has become more than just a pastime; it's a performance-driven experience. Gamers demand high-quality
graphics, fluid gameplay, and minimal lag. Achieving these standards requires meticulous performance analysis. In this
article, we delve into the importance of performance analysis in gaming and how it impacts both players and developers.

In June 2023, PUBG s concurrent players reached over 376,000. Consider the high performance required to keep
the game from crashing! To ensure flawless operation, businesses should conduct stress testing. Since a sudden surge of
users can lead to slow functioning, data losses, and security issues, it demonstrates how the game operates beyond its
projected capacity.

Load testing, in turn, allows you to check the overall performance and determine the maximum number of
simultaneous players.

What is Usability in Gaming?
The realms of usability and performance in gaming are intertwined, yet they often appear to be
at odds. On one hand, players demand user-friendly interfaces, intuitive controls, and accessibility
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features that enhance the gaming experience. On the other hand, they expect games to run seamlessly
with high performance, delivering smooth graphics and minimal latency. Striking a balance between
usability and performance is a critical challenge that both players and developers face. In this article,
we explore the intersection of usability and performance in gaming and how it impacts the gaming
ecosystem. Poor usability can significantly reduce the popularity of a game. If users find the usability
of the game to be low, they may consider not playing the game forever. Errors or complex challenges
in user experience can make game users feel the quality of the gaming experience is low.

Tools and Techniques in Performance Analysis

1. Benchmarking: Developers use benchmarking tools to measure a game's performance under
different conditions, including various hardware configurations and settings. This helps identify
areas that need improvement.

2. Profiling: Profiling tools track resource usage during gameplay, highlighting performance
bottlenecks. Developers can then focus their efforts on optimizing these specific areas.

3. Load Testing: Load testing simulates heavy player traffic to ensure that the game's servers
can handle the load without performance degradation. This is crucial for online multiplayer
games.

4. Real-time Monitoring: Real-time monitoring tools provide developers with live performance
data during gameplay, allowing them to make on-the-fly adjustments and address issues as they
arise.

Crucial metrics for testing the performance of game applications:

Effective performance testing focuses on three broad areas: speed, stability, and stability.
Testing the performance effectively requires several metrics that help monitor and enhance the quality
of performance easily. Following are some metrics that game testers should focus on:

e Response time - This helps calculate the total time between the sending of a request to the
time of receiving the response. A faster response time indicates higher performance.

e Average load time - This is an essential metric from the user's perspective. The average load
time is the measurement of the time taken to deliver each request.

e Latency - Also known as the wait metric in performance testing, latency helps indicate the
time taken for the first response. It is crucial to measure the time consumed before receiving
the first byte as a response that helps measure the performance levels of the web servers.

e Connections per speed - This metric provides information regarding the TCP/IP connections,
which are opened and closed every second. In case the number of connections per second is
lesser than the hit per second, it reflects effective performance.

e Concurrent users - The number of users using the applications simultaneously significantly
impacts the app's overall performance. The concurrent user metrics assist in measuring the
number of active users at a point in time, indicating the engagement of the users.

e DAU/MAU(Daily active users/monthly active users) - This refers to the ratio of active users
who play each day over the total number of monthly active users. This is also known as the
stickiness factor.

e Session - Each time any user opens an app counts as a session. The focus here lies on the
average number of sessions per DAU.

e Throughput - This is measured by kilobytes per second which shows the amount of bandwidth
utilized during the test.

e CPU utilization - This is a measure of the time required by the CPU to process requests.

e Memory utilization - This refers to the amount of memory needed to process the request.

Conclusion

Performance analysis is not an optional step in game development; it's a fundamental aspect
that impacts both players and developers. Players crave a smooth and immersive gaming experience,
while developers rely on performance analysis to create competitive, polished games. By investing
in performance analysis tools and techniques, game developers can optimize their games for a wide
range of platforms and hardware configurations, ensuring that gamers can enjoy their creations to the
fullest.

283



Sources
1. [https://www.headspin.io/blog/performance-testing-for-large-scale-gaming-applications]

[https://www.headspin.io/blog/usability-for-good-gaming-experience]

3. [https://www.wetest.net/blog/the-importance-of-game-testing-and-its-similarities-to-
software-testing-692.html]

4. [https://www.wetest.net/blog/the-importance-of-game-testing-and-its-similarities-to-

software-testing-692.html]

N

TEJIILIEBCHKHUMU I1.A.
Hayionanvnuu ynisepcumem “Jlvgiecoka nonimexwnika”

OIIHIOBAHHSA BIACOTKY I'OTOBHOCTI I'OJIOBOJIMKH HA 306PA’KEHHI

Anomayis: 0ocaiodcenHs NPoBOOUNUCS, WOD pO3POOUMU CUCMEMY, KA MAE MONCIUBICMb GUSHAYAU SIKY
KLIbKICMb NA37i6 3HAX0OUMbCS HA 300PAdNCEHHI 3a OONOMO2010 MAWUHHO20 HaguanHs. Mema pobomu 6yno po3pobumu
Memo0, Wo BUSHAYAE KINbKICMb NA3/1ie ma nicjisi yb02o0 nepesecmu y 6i0COMKO8e CHI6BIOHOWEHHS 8I0 3A2albHOL
Kintbkocmi 20106010MKu. TIpogoodsiuu ananiz memoodis, wo po3nizHaioms 00’ekmu Ha 300padicenusix, Oy10 00pano
suxopucmamu YOLO 0 supiuienns oanoi npooiemu.

Kniouosi cnosa: 2onosonomru, nasn, posnisnaéanns 0o ‘exmis, YOLO.

VY nmocnimpkyBaHi poOOTI aKTyalbHICTh MOYHA BBaKaTH CTBOPEHHS CHUCTEMH, IO 3MOXKE
30UTBIIUTH IHTEPAKTUBHY B3a€EMOJIII0 13 TOJIOBOJIOMKAMH, y JaHOMY BHIIQJKy — L€ Ma3iu, 3a
JIOTIOMOTOI0 METO/IIB MAlllMHHOTO HaBYaHHs. Y NaHid poOOoTi mossrano, mo0 BU3HAYATH, SKUU
MPOIICHT Ta3y 3i0paHui, o0 3acTOCyBaTH y CHCTEMI, IO HajJaBajia Haropoay abo J0JaTKOBUMA
KOHTEHT 3a KOXKHUU €TaIr TOTOBHOCTI TMa3y.

Bupuaroun npobiaemaTtuky poOOTH, a came, BUSHAUYEHHS BIJCOTOK TOTOBOTO IMAa3y Bil HOTO
3arajibHO1 KUTBKOCTI, HEe OyJI0 3HAMIEHO KOHKPETHUX METOJIB, IO JOMOMaraim O Ii¢ BUPIIIYBaTH.
OpHak, MOXHa 3a3HAYUTH, 110 OyI0 3HAJEHO TeMaTHuKa MNOCHIPKeHb Ui JAaHOTO THILY
rOJIOBOJIOMKH, a came, 3a IOTIOMOT0I0 METO/IIB MAIlIMHHOTO HaBYaHHS JOMOMAaraTi CKJIaJaTH Ma3Jiu.

Tomy Oyno BHpIIeHO CIpoOyBaTH BUKOPUCTATH METOJ CErMEHTaIllli, 1[0 BUKOPUCTOBYETHCS
MIPU BUPIMICHHS CKJIQTaHHS Ta3ny. MeTos cerMeHTallii BUKOPUCTABCsI, K 3aci0 M0 PO3AUIATH yiKe
3i0paHuii Ma3a Ha OKpEMIi €JIEMEHTH Ta3ily, Je JaHi eIeMEHTH Oyir OKpeMuMH cermeHTamu. [licis
MiIpaxyHKy JaHUX CETMEHTIB paxyBaBCs MPOLEHT BiJ 3arajbHOi KUTbKOCTl. OHAK MPU MPOBEICHI
€KCIIEPUMEHTIB METOJ| CerMEHTAllii He JaBalMd XOpOILIUX pe3yibTaTiB. BujganeHHs enemMeHTIB Ha
OKpeMi eJIEeMEHTH BUSIBHIIOCS JI0BOJII CKJIATHOIO 3a]1auelo.

[Ticns HeBAANMX EKCIIEPUMEHTIB 13 BUKOPHUCTAHHAM METOJIB CErMEHTaIlll, ,0yJ10 po3riIsHyTi
METO/IU PO3ITi3HaBaHHs 00’ €KTIB Ha 300pakeHH1. J{j1s boro OYII0 MPOBEICHO aHaIi3 KUTbKOX CTAaTeH.
[IpoBoasium anamiz crarei Oyno 3xiiicHeHO 3amikaBieHicTh 10 moaeneir YOLO, Faster R-CNN Ta
SSD[1].

[Ticnst oOpaHHS TPHOX MOJIENEH, 10 YK€ BUIIE OMUcyBayiacs, OyJio MPOBEACHO aHAJI3 TaHUX
MojeneH, 3a X mapameTpaMu, 00 BUPIMIMTU AKa MOJIENb Oy/ie JaBaTH Kpallli pe3ylbTaTu. Y Hallii
po6oTi Oymo obpano YOLO, ockineku nana monens msuama, Hix Faster R-CNN ta SSD. Lle
BinOyBaeThcs, ToMmy 1m0 YOLO BukOHye po3Mi3HaBaHHS B OAMH MPOXiJ Ta € OJHOCTYINEHEBUM
ITOPUTMOM, Ha BIIMIHHO JBOX pelITa Mojieneid. Takoxk TOYHICTh PO3Mi3HABAHHS HE MOCTYHAEThCS
Faster R-CNN ta SSD[2]. Ockinbku YOLO mae kinbka BapiautiB Bix YOLO v1 mo YOLO V8, mio
CIIOHYKAJIO MPOBECTH aHai3, miciist yoro Oymo oopano YOLO v8[3].

OOpaBuin MoJenb, 0 BUKOPHCTOBYBATHUMETbCA Y poOOTI, oaHaK He Oyja0 3HaineHo
notpiOHOro Habopy aaHux. ToMmy moTpiOHO Oys0 37iiCHIOBATH CTBOPEHHS MOTPIOHOTO HAOOPY
JAHUX, JJIs [IbOTO JOCIIHKEHHS OyII0 TpH BUIM Na3TiB, A€ KOKHUM a3l ckianascs i3 500 eneMeHTIB.
Jlna HaGopy maHux Oyio 3po0eHO 300pa)keHHS Ta aHOTAallli JO KOKHOTO eJeMEeHTa Masia, 1o B
pe3yabTati Ham Jano 1500 300paxens. OpHak uid 30UTbIIEHHST HAO0Opy AaHuX Oyna 311HCHEHHS
ayrMeHTallis, a came, Oyso 3AIHCHEHO NMepeBepTaHHs MO TOPU30HTAJ Ta BEpTUKaIil. Y pe3ynbTaTi
ayrMeHTallii 6yno cTBopeHo Halip 1aHuX y KuibkocTi 3349 300paxeHs i3 exeMeHTamu naszna. J[ns
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