
Module-05 

GPU Programming With CUDA 

GPUs and GPGPU 

The Genesis: Graphics Demands 

 Late 1990s ï Early 2000s: The rising demand for highly realistic video games and animations drove 

the development of specialized processors. 

 Graphics Processing Units (GPUs): Designed specifically to accelerate rendering of detailed images 

and video. GPUs excel at highly parallel computations involving massive amounts of pixel data, vertex 

transformations, and texture mapping. 

Evolution to GPGPU 

 Realization of Computational Power: Programmers noticed that GPUs, though designed for graphics, 

had immense computational potential for general-purpose tasks. 

 Early 2000s ï GPGPU Emerges: General-Purpose computing on GPUs (GPGPU) was introduced to 

use GPU power for non-graphics problems such as searching, sorting, scientific simulations, and 

numerical computations. 

Early Challenges ï Graphics-Centric Programming 

 Programming Limitations: Early GPUs could only be programmed via graphics APIs like Direct3D 

(Windows) or OpenGL (cross-platform). 

 Algorithm Adaptation: Developers had to map general computational problems into graphics 

paradigms: 

o Data Ÿ textures 

o Computation Ÿ shader operations on pixels 

o Results Ÿ rendered images 

 This approach was non-intuitive and complex, requiring developers to think in terms of graphics 

operations even for unrelated computational tasks. 

Demand for High-Level Abstractions 

The complexity of early GPGPU programming led to the creation of new languages, compilers, and APIs that 

allow programmers to write general-purpose GPU code using conventional high-level programming 

paradigms, similar to CPU programming. 

Modern GPGPU APIs 

CUDA (Compute Unified Device Architecture) 

 Developed by Nvidia specifically for their GPUs. 

 Proprietary: CUDA code runs only on Nvidia hardware. 

 Ease of use: Targeting a single vendor reduces setup and boilerplate code, making it simpler to write 

and optimize GPU programs. 
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