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Abstract – In the technology universe, change has emerged with development. The reason for this change 

can be shown as applications and software that force technology, but it can also be caused by other games 

that offer more dynamic and realistic environments. The game industry has a great place in the technology 

world. They come together from various regions of the world and play games together. The innovations in 

the developing game industry cause various innovations in the computer hardware world. High bandwidth 

internet, main card, and processors with high data paths, self-controlling, and high surveillance cards are 

examples.  

While the latest models, new models in the technology market, new versions in the technology market, 

while transferring to new systems in the state-of-the-art market. With its different performance and prices, 

it also includes optimization differences.  

As in any other benchmarking comparison that is faced with benchmarking in terms of the differences it 

lives in. With the application opening, the process is started by selecting the game word to be the visual 

settings level. They are produced by testing on different systems, they are the average FPS values obtained 

during the test. The benchmarks aim to ensure that the systems make the right decision by indicating the 

good and the bad sides of each other. Although the user chooses according to these comparisons, they test 

them on their systems. A vital value for the game world, the "FPS" (Frames Per Second) value represents 

the biggest cutthroat for writing. In this test, the "FPS" comparison is made by trying different technologies 

on the same game. The test results are ranked by determining the scores. The characteristic of the scores is 

that they are based on the test average FPS value.  

  
Keywords – Game performance test, computer game, FPS test.  

  

I. INTRODUCTION  

Comparing the results of usage metrics for a 

computer test is called a computer performance 

appraisal test. When evaluating performance, 

computer programs are performed by running along 

with other processes along with program sequences. 

Many standardized tests and trials are conducted to 

improve the relative performance of objects. 

Computer performance evaluation tests provide 

methods for comparing the performance of various 

subsystems in different system architectures. 
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If a system whose performance will be measured 

in performance evaluation tests disrupts its 

functioning, it can make incorrect measurements. 

For this reason, the functioning should not be 

disrupted, and the results should be reproducible. 

Outputs in a measuring system should be interpreted 

by appropriate statistical methods and made 

comprehensively consistent [1]. Computer 

performance assessment tests are programs that 

investigate the performance of computers and affect 

the way systems operate. The speed, size, and 

presentation of the computer system are evaluated 

and measured by interpretation [2]. Computer 

performance evaluation tests are used to evaluate the 

computer piecemeal and piecemeal. Each of its parts 

affects performance and can be examined separately. 

The development of computer games is 

progressing rapidly with the technology of our age. 

Thus, computers become widespread and bring their 

development. As the computing and graphics 

capabilities of computers increase, the features of 

computer games also improve, increasing the 

number of players and companies interested in 

games. For this reason, many quality games are 

emerging [3]. 

Computer games often run on platforms with a 

variety of processing and display capabilities. A 

single game title can be published simultaneously on 

computers, consoles, and handheld devices. Even 

games released only for computers have significant 

processing power and video card capabilities [4]. 

FPS (Frames per second) speed and resolution are 

the basis for the performance of games. Generally, a 

higher FPS speed allows for smoother gameplay 

than a lower FPS speed. FPS speed and resolution 

may be limited by computer gaming software such 

as hardware graphics cards or processors [5]. 

As part of this study, 4 computers were tested in 

total with the MSI Afterburner test program and the 

GTA 5 game as a performance evaluation test, and 

the FPS values of the computers were tested. MSI-

developed Afterburner is the most popular video 

card overclocking tool in overclocking competitions 

around the world [6]. MSI Afterburner has the best 

testing conditions in the FPS testing market. It was 

chosen because it was also ahead of applications 

such as Fraps and Nvidia Shadowplay. MSI 

Afterburner is a program that is widely used in the 

world and provides the control of the most known 

video cards.  

FPS is a unit that helps measure the performance 

of the display device. On the display screen, the 

number of full-frame scans that occur every second 

is shown as the FPS value. The results of the same 

game and test program on four different computers 

were examined.  

II. LITERATURE REVIEW  

In the studies carried out, the subject of 

performance testing for the prototype game of 

children with attention deficit was explained. It was 

intended to develop and create a prototype game that 

could be used to improve children's working 

memory. CPU usage and average FPS and image 

memory usage for performance testing were tested 

in several browsers and determined that the game 

was good enough to be played on computers [5]. 

Studies have been conducted on effective 

sampling-oriented performance tools for GPU 

(GPU) accelerated supercomputers. This paper 

describes how to extend performance analysis 

methods to system-wide gpu accelerated systems 

[7]. 

GVirtuS known as service virtualization, graphics 

using GPU-accelerated for NVIDIA CUDA, Nvidia, 

so put forth by the computer processing that great 

impact on performance of a parallel programming 

gaming anywhere with cloud gaming platform 

named source research on a thesis on the analysis of 

system performance measurements. In this study, 

GPU virtualization was focused on and it was 

observed that accelerating this unit using NVIDIA 

CUDA is the key to better performance when using 

GamingAnywhere [8]. 

In the research, a new perspective was used to 

describe the findings of the game according to the 

camera position and camera usage. It has been 

observed that frame rate has a much greater effect on 

the user than resolution in all game perspectives and 

game movements [9]. 

A study was conducted on the application of 

combinatorial tests in Video game tests, and in this 

study, the application of combinatorial testing, 

especially involving sequences, was discussed for 

testing games. Combinatorial testing is an 

experimental design method used to create test 
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scenarios and is primarily used for commercial 

software testing [10]. 

An article on automated video game testing using 

synthetic and human-like intermediaries has been 

investigated. In this paper, it has been observed that 

agents can successfully test unexplored levels. The 

success of human-like and synthetic agents in 

finding errors was compared and the similarities 

between human testers were evaluated [11]. 

A study of user satisfaction measurement in mobile 

cloud games was examined. A mobile cloud gaming 

system based on GamingAnywhere is available. 

Their experience of porting a cloud gaming client to 

Android, which also applies to other mobile 

operating systems, has been shared [12]. 

In a study of visual analysis of game frame rate 

data, a comprehensive visual analysis system, 

FPSSeer, is presented to help game designers gain 

insight into frame rate data. The system has been 

applied to an online commercial game to monitor its 

performance and provide feedback to designers and 

developers [13]. 

The study examined the network performance 

analysis of the OnLive system, a commercially 

available thin client gaming system. Carefully 

designed experiments measure OnLive game traffic 

for various game types and analyze bitrates, packet 

size and time in between for both upstream and 

downstream game traffic [14]. 

Studies have been done on frame rate and 

performance measurement for shooter games. The 

study presented a unique action classification in FPS 

games based on interaction requirements that 

allowed qualitative assessment of the impact of 

frame rates on player performance. In the analysis of 

performance results, the ranges tested found that 

frame rate had a greater impact on performance [15]. 

A researched article discussed a new online tool for 

online gamers to share network performance results 

and generate bulk network performance reports 

created from data reported by all users [16]. 

Efficient bitrate reduction techniques are needed to 

meet the strict network bandwidth requirements of 

cloud games and support more players. In this study, 

the concept of the game attention model was 

introduced and game videos covering a wide range 

of games were evaluated [17].  

III.  MATERIAL AND METHOD  

In this study, the MSI Afterburner test program 

was used to measure the FPS performance of 

different computers. Assessments of these 

performances are as important as measuring the 

performance of computers. Four computers were 

tested, and their results were obtained.  

A. MSI Afterburner  

MSI Afterburner is a program that MSI (MicroStar 

International) brand offers to users, where video 

cards can be controlled. As shown in Table 1, among 

the most downloaded FPS test programs over the 

internet, it is the most used video card software 

according to download rates.  

Table 1. Programların indirilme oranları  

Program Adı  İndirilme Oranı  

1. MSI Afterburner  150,554  

2. FurMARK  38,942  

3. PassMARK  14,597  

4. Cinebench  2,616  

  

The Program increases user control over computer 

performance. Thanks to this software, you can easily 

make settings on the video card. Because it is 

reliable, it can work on any card and provides full 

control, allowing you to monitor your hardware in 

real-time [18]. 

Although MSI Afterburner is a program that can 

be used publicly, it can also be used with video cards 

of all brands. Users can monitor critical hardware 

resource information such as CPU (Central 

Processing Unit) usage, GPU (Graphics Processing 

Unit) usage, and graphics memory usage in real-

time. It also provides a recording function, where 

users can periodically record graphics card 

benchmarking and all hardware resource usage 

while simultaneously running the game [19]. 

The Program provides easy and precise access to 

overclocking tools (overclocking) and video card 

settings. Video card voltage adjustments, fan speed 

control, FPS value display (OSD), average FPS 

values in the game reporting (Benchmark), video 

recordings, such as the balance between 

performance and temperature allows us to find. 

The program that targets the graphics card 

hardware first recognizes the hardware and then 
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provides information about the safest overclocking 

level. Its main purpose is to prevent the potential 

damage that overclocking operations will cause to 

the video card in cases that exceed the user's 

knowledge. One of the elements that should be 

considered when overclocking is to keep the video 

card under surveillance with statistics. These 

statistics include graphics card temperature and 

graphics card core speed. It is necessary to create the 

correct cooling profile to prevent the video card from 

becoming unusable [20].  

B. Method  

Before this work is done, the software and 

software process settings that need to be installed 

on the computers should be made. The following 

steps are required for the application. 

Step 1: Install MSI Afterburner program  

Step 2: Setting the program for the FPS value  

Step 3: Making Riva Tuner Statistics Server   

Program Settings  

Step 4: Opening and testing the GTA 5 Game  

  

Step1: MSI Afterburner program is installed after 

downloading from the company's official website. 

As in Figure 1, gives the operating MHz, how much 

memory is used, and the temperature of the CPU in 

its first operation. 

  
Figure 1. CPU Operating settings screen  

 

Step2: In a standard installation, the FPS value 

does not appear on the screen. The monitoring 

section is selected by entering the settings section 

of the MSI Afterburner program. As in the 

screenshot in Figure 2, the OSD (information 

display) part in the fps section should be active. 

This process will allow us to see the FPS values of 

our computer on the screen. 

  

  
Figure 2. MSI Afterburner settings screen   

Step3: MSI Afterburner installation can be 

opened with the Riva Tuner Statistics Server 

program and the results can be positioned at the 

desired point as in Figure 3, you can adjust the 

position of the screen in GTA5. 

  
Figure 3. Riva Tuner statistics server display  

  

IV.  APPLICATION  

Figure 4. the FPS life cycle is also shown. Here, 

simply put, a video, game, or application sends a 

frame/image (frame) to the processor for processing, 

and then after the frame/image is processed in the 

processor, the graphics processor turns it into a 

meaningful frame/image (render) and transmits it to 

the monitor. Our main and important component in 

this cycle is our graphics processor, which is 

naturally the biggest factor affecting the FPS value 

[21]. The graphics card's memory and 
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subcomponents, such as the processor chip, are also 

important for performance. Another important factor 

is the computer processor (CPU). The number of 

cores, speed, and compatibility of the processor with 

the graphics card are also parameters that affect the 

FPS value. Another parameter that affects the FPS 

value is the display (monitor) restrictions. One of the 

features of screens, the number of refreshes, is a 

significant limitation to the FPS value. 1Hz 

corresponds to 1 FPS in systems, so screens with a 

low screen refresh rate cannot be expected to give 

high FPS scores. As an example, a display with a 

maximum repeat rate of 60 Hz cannot display a value 

of 144 FPS. Screen tearing is also a problem that 

affects FPS value and game performance. The cause 

of this problem is the synchronization between the 

display and the video card. Since the monitor does 

not immediately render an image, it receives a new 

image via the GPU during processing and a different 

image is formed. This problem causes image tears on 

the screen. Different technology companies have 

developed software such as Nvidia G-Sync, AMD 

FreeSync to solve this problem [22]. 

  

  
Figure 4. Factors affecting FPS  

  

Scores above 60 FPS in today's video games satisfy 

visual fluency. 30-60 FPS range is an acceptable 

level, 30 FPS below the visual angle movement is 

not smooth enough. Graphics settings in games also 

cause the FPS value to decrease or increase. For 

example, any video game's graphics settings, such as 

Resolution, image details, will increase performance 

by lowering settings, so the FPS value will also 

increase. In this study, the characteristics of the 

computers used for testing are given in Table 2.  

In the test, the first Intel I7 3632qm 2.2 GHz 

processor, 200 GB disk space, and 6 GB memory 

were used. The Second system has Intel I5-9600K 

3.7 GHz, a disk with a capacity of 250 GB, and 16 

GB of ram as memory. The third system used an 

Intel I5 8500 3.00 GHz processor with the same 

number of cores as the second device. It is set at 16 

GB of memory and 200 GB of disk capacity. In the 

last system, the processor is a different brand AMD 

Ryzen 5 3500x 3.6 GHz processor is selected, 16 GB 

of RAM with the same value as memory is used and 

280 GB of storage is available in the system. The 

FPS values screen of the tested computers is shown 

in Figure 5.  

  

Table 2. Features of tested computers  
Ekran  
Kartı  

Intel  HD  
Graphics  

NVIDIA 

RTX 2060  
NVIDIA 

GTX 1060  

RADEON  
RX  5600  
XT  

İşlemci  Intel I7 

3632Q 2.20  
Intel I5 

9600K 3.70  
Intel  I5  
8500 3.00  

Ryzen  5  
3500x 3.6  

OS  Windows 

10  
Windows 

10  
Windows 

10  
Windows 

10  
Disk  200GB  250GB  200GB  280GB  

Bellek  6GB  16GB  16GB  16GB  

Skor  0  147  134  90  

  

In the test, the first Intel I7 3632qm 2.2 GHz 

processor, 200 GB disk space, and 6 GB memory 

were used. The Second system has Intel I5-9600K 

3.7 GHz, a disk with a capacity of 250 GB, and 16 

GB of ram as memory. The third system used an 

Intel I5 8500 3.00 GHz processor with the same 

number of cores as the second device. It is set at 16 

GB of memory and 200 GB of disk capacity. In the 

last system, the processor is a different brand AMD 

Ryzen 5 3500x 3.6 GHz processor is selected, 16 GB 

of RAM with the same value as memory is used and 

280 GB of storage is available in the system. The 

FPS values screen of the tested computers is shown 

in Figure 5.  

  
Figure 5. FPS values display  

V. CONCLUSION  

As a result of the study, data were obtained from 

the MSI Afterburner FPS test program, which ran on 

four computers with different hardware 
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characteristics. The Test is based on the GTA V 

game. At the same time, the FPS values of the 

graphics processors tested and the operating speed 

(Mhz) of the systems, the amount of memory used, 

and CPU temperature data were collected. As a 

result of the data collected in the study, the FPS 

value of different systems was compared on the 

same game. The Nvidia Geforce RTX 2060 graphics 

processor achieved the highest FPS value (147) in 

operation. It belongs to the Nvidia GeForce GTX 

1060 graphics processor with a value of 134 FPS, 

close to the highest value obtained. Although it has 

approximately the same system features, the Radeon 

RX 5600 XT graphics card provides an average 

value of 90 FPS during testing. The FPS value could 

not be measured on the last computer tested. The 

Intel HD Graphics graphics processor on the system 

gave a value of 0 FPS as a test result. The system 

could not give the required performance, which was 

insufficient to meet the game requirements, and the 

said game could not be opened in the system, and the 

value of 0 FPS was taken as a score. As a result of 

the tests, Nvidia-branded products from four 

different graphics processors gave the best FPS 

score decisively. Nvidia branded graphics 

processors as a percentage; 39.62% (RTX 2060), 

36.11% (GTX 1060) by taking the values of a total 

of 75.73% gave a value.  

The game (GTA V) and software used to better 

observe the performance of the graphics cards used 

in the study can be diversified. In this way, the 

system can be forced, and its actual performance is 

achieved.  

In future studies in a different test environment, 

healthier results will be achieved with different 

graphics processors that will be used on a computer 

with the same system elements and features. Thanks 

to this test environment, the impact of other system 

components, such as processor, memory, on the test 

will be minimized.  

Test time is one of the biggest parameters affecting 

FPS scores. Subsequent studies, such as longer test 

times or testing identical systems at different times, 

can allow systems and graphics cards to give more 

natural FPS scores.  

Different programs that show the FPS value, such 

as the MSI Afterburner test program used in the 

study, will show the effect of the software on the 

resulting FPS value when using the same systems 

and identical tests. In this way, a healthier result can 

be obtained from graphics cards.  
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