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AHoTanis

TI'pagiunuii npoyecop (GPU) 3aszuas netmosipnoi mpancgopmayii 3a ocmanni kinvka decamunims. Cnouamky
cmeopeni 011 8i0eoi2op, 8i0eoKapmu Cb0200HI CmManu GYHOAMeHmom Oas wmyurnozo inmenexmy (L). YV yiu pobomi
00CTIOAHCYEMBCSL WNAX BI0COKAPM MA NOACHIOEMbCS, K IXHS 30AMHICMb UKOHYBAMU MUCAYT 00HOYACHUX 0OYUCTEHb
3pobuna ix ideanbHumu OISl MAUWUHHO2O HA8YaHHA. Mu posensinemo yeti MexHON02iUHUllL CMpUOOK Ha NPUKIaAdi
NOPIGHSIHHSL MACOBUX MA (PLACMAHCHKUX MOOeell.

KuarouoBi cioBa: rpadiununii nmporecop, mryunuii intenexkt, CUDA, eBoxromist amapatHoro 3abesmedenns, RTX
5090.

Abstract

The Graphics Processing Unit (GPU) has undergone a massive transformation over the past few decades. Originally
designed for video games, GPUs have now become the foundation for Artificial Intelligence (Al). This paper explores the
Jjourney of video cards, explaining how their ability to perform thousands of simultaneous calculations made them perfect
for machine learning. We will examine this technological leap by comparing mainstream and flagship models.

Keywords: GPU, artificial intelligence, CUDA, hardware evolution, RTX 5090.

Introduction

In the late 1990s, the computing world faced a massive visual bottleneck. Rendering 3D graphics for early
video games required calculating millions of pixels instantly, frame by frame. Traditional Central Processing
Units (CPUs), designed to solve complex logical problems one at a time, struggled endlessly with this highly
repetitive workload. To solve this, the Graphics Processing Unit (GPU) was born. These new chips were
uniquely designed to do just one thing: perform thousands of simple mathematical operations simultaneously.
For many years, GPUs remained strictly the domain of hardcore gamers, constantly pushing the boundaries of
virtual realism. However, computer scientists eventually realized something extraordinary. The exact same
parallel processing power used to calculate digital lighting and geometry in a video game was the missing key
needed to unlock the true potential of Artificial Intelligence (AI).

Research results

The definitive turning point in GPU evolution occurred in 2006 with NVIDIA’s introduction of CUDA.
This software layer acted as a universal translator, allowing developers to bypass graphics-only instructions
and use the GPU’s massive parallel processors for general computing. Suddenly, a piece of hardware meant to
render digital polygons was calculating complex physics, weather simulations, and, most importantly, neural
networks.

To truly grasp the sheer scale of this hardware evolution, one only needs to compare a widely popular
mainstream card, the NVIDIA RTX 3060, to the latest cutting-edge flagship, the RTX 5090.

The RTX 3060 was celebrated as the ultimate champion of mainstream 1080p gaming. It successfully
brought basic ray tracing - simulating realistic light behaviour — and early Al-driven image upscaling (DLSS)
to the average consumer. However, the RTX 5090 represents a complete paradigm shift rather than just a
simple speed upgrade. Built on a revolutionary next-generation architecture, the 5090 is less of a traditional
video card and more of a localized Al supercomputer.

The most striking difference lies in the silicon itself. The RTX 5090 features an astronomical increase in
specialized "Tensor Cores." While standard GPU cores focus on drawing geometric shapes, Tensor Cores are
highly specialized circuits designed exclusively to crunch the massive matrix mathematics required by
Artificial Intelligence. Where the 3060 would struggle and stutter under the weight of heavy, local Al



workloads, the 5090 can seamlessly run advanced Large Language Models (similar to ChatGPT) or generate
high-quality Al images directly on your home PC in milliseconds.

Furthermore, the leap in memory architecture is staggering. Al requires feeding massive datasets into the
processor instantly. The RTX 5090 utilizes ultra-fast, next-generation memory with an incredibly wide data
bus, allowing information to flow at speeds that make older generations look like a dial-up connection. In
practical terms, this immense power allows the 5090 to render photorealistic worlds with full path tracing in
pristine 4K resolution, using Al not just to colour pixels, but to literally generate entire high-resolution frames
out of thin air.

Conclusion

The evolution of the GPU is one of the most remarkable and unexpected stories in modern technology. A
hardware component originally invented simply to make video game environments look more realistic
inadvertently possessed the exact architectural DNA needed to simulate human intelligence. Today, we are
witnessing a technological revolution where the limitations of traditional computing are being left behind.
With the staggering leap in raw performance and specialized Al architecture seen in flagship models like the
RTX 5090, the GPU has officially transitioned from being a simple "pixel pusher" to the beating heart of the
modern digital economy. As artificial intelligence continues to integrate into every aspect of our lives - from
smart assistants to complex medical research - these incredibly powerful processors will remain the
fundamental engine driving our progress forward.
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