
 

 

6. Graphics Processing Unit - Science & Technology 
The Architect of the Intelligence Age- A Comprehensive Research Deep-Dive into NVIDIA (NVDA) 
Nvidia Corporation, which introduced the world's first GPU in 1999, currently stands as the 

backbone of the global AI economy. While it does not hold a legal monopoly, its 90% market share in 
discrete PC GPUs and dominance in data center AI chips gives it near-total market power. 

1. Understanding the Graphics Processing Unit (GPU) 
Definition- A specialized electronic circuit designed to manipulate and alter memory to accelerate the 
creation of images and perform many simple calculations simultaneously. 
Key Strength (Parallel Processing)- Unlike traditional processors, GPUs are built for high throughput, 
allowing them to break down complex problems into thousands of smaller tasks that are processed at 
the same time. 
Evolution- Originally marketed for video games (starting with the GeForce 256 in 1999), GPUs have 
transitioned from "graphics rendering" tools to the "core infrastructure" of the modern digital economy. 
2. GPUs and Neural Networks 
Neural Networks Defined- Computer algorithms inspired by the human brain's structure, designed to 
recognize patterns and learn from data. They are the foundation of modern AI and Machine Learning 
(ML). 
The GPU Preference- While Neural Networks can run on CPUs, engineers prefer GPUs because- 
1. AI models require moving massive amounts of data. 
2. Training models involves repetitive, large-scale mathematical operations that suit the parallel 

architecture of GPUs. 
AI Training- For example, OpenAI's massive language models are trained using large-scale GPU 
clusters. 
3. Diverse Applications of GPUs 

Sector Specific Use Case 
Artificial Intelligence Training and deploying Deep Learning models and Large Language Models 

(LLMs). 
Scientific Research Accelerating simulations for climate modeling, genomics, and molecular 

dynamics. 
Gaming & Graphics Enabling real-time ray tracing, 3D rendering, and Virtual Reality (VR). 
Autonomous 
Vehicles 

Processing real-time sensor/camera data for path planning and object 
detection. 

Cloud & Big Data Powering "AI-as-a-Service" platforms and high-speed data analytics. 

4. Technical Comparisons 
A. CPU vs. GPU- Architectural Differences 
The fundamental difference lies in how they approach tasks- the CPU is the "brain" (versatile and 
logical), while the GPU is the "muscle" (powerful and repetitive). 

Aspect Central Processing Unit (CPU) Graphics Processing Unit (GPU) 
Primary 
Function 

General-purpose computing and system 
control. 

Parallel computation and graphics 
rendering. 

Core Design Few, highly powerful cores (typically 4–
64). 

Thousands of smaller, specialized 
cores. 

Task Type Sequential- Handles complex logic and 
branching. 

Parallel- Handles massive, simple 
repetitive tasks. 

Processing 
Style 

Low latency; optimized for complex 
instructions. 

High throughput; optimized for simple 
operations. 



 

 

Memory Fast access to small, diverse data sets. High memory bandwidth for large data 
streams. 

Typical 
Examples 

Running Operating Systems, browsers, and 
databases. 

AI training, crypto mining, and high-
end gaming. 

B. GPU vs. Graphics Card- Component vs. Unit 
Many people use these terms interchangeably, but they represent different levels of hardware. 

Aspect GPU (Graphics Processing Unit) Graphics Card (Video Card) 
Definition The actual processing chip or silicon. The entire hardware board/unit that houses 

the chip. 
Nature A single processing component. A complete plug-and-play device with 

cooling and memory. 
Components Processing cores and logic units. Includes GPU, VRAM (Memory), Fans, and 

Heatsinks. 
Independence Cannot function alone; must be part 

of a system. 
Functions as a discrete unit installed in a 
PC/server. 

Examples Nvidia A100 chip, AMD Navi chip. Nvidia RTX 4090, AMD Radeon RX 7900. 

5. Global Market Context 
Major Manufacturers- The market is dominated by NVIDIA, followed by AMD and Intel. 
Strategic Importance- In 2026, GPUs are classified as "critical technology" because they determine a 
nation's or company's capacity for AI sovereignty and supercomputing power. 
Source- https-//markets.financialcontent.com/stocks/article/finterra-2026-2-20-the-architect-of-the-
intelligence-age-a-comprehensive-research-deep-dive-into-nvidia-nvda 
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