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® Specialized electronic circuit

v" Accelerate the building of images intended for display

Triangle Geometry Aliased Anti-Aliased
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What i1s GPU

® High throughput computation
v GeForce GTX 280: 933 GFLOP/s

® High bandwidth memory
v GeForce GTX 280: 140 GB/s

® High availability to all Form
v 180+ million CUDA-capable GPUs in the wild 3B xtors

GeForce
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681M xtors
GeForce FX
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NVIDIA GPU Architecture
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Streaming Multi-processor (SM)

® 32 CUDA Cores per SM (512 total)

® 8x peak FP64 performance fenesure screalf
v' 50% of peak FP32 performance
® Direct load/store to memory

v Usual linear sequence of bytes
v" High bandwidth (Hundreds GB/sec)

® 64KB of fast, on-chip RAM

v Software or hardware-managed
v" Shared amongst CUDA cores
v" Enables thread communication

L.ad/ Store Units x‘

S.ecial Func Units .1
Iterconnect Netwark
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Lab 1.1 Device Query

® HiHRHles FGPUR S 4
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Hello CUDA

® \ector Sum
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v" Serial code

v Translate into CUDA threads
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Hello CUDA

® \ector Sum
v ldentify thread id

v Invoke CUDA kernel
® kernel_function<<<num_ blocks, num_threads>>>(paraml, param2, .)
® E.g.addKernel<<< 1, 128 >>>(a, b, ¢);
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Hello CUDA

® Demo 1l
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Hello CUDA

Main

Memory 1 CPU

Copy processing data

[Instruct the prccessing)

4
Copy the result]

Memory
for GPU

-
Execute parallel
in each core

3

(GeForce 8800)

Processing flow
on CUDA
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__global __ void addKernel(int *c, const int *a, const int *b)
{

int i = threadldx.x;

c[i] = a[i] + b[i]; void main(){
1

Int *dev_a,*dev_Db,*dev_c;

// Allocate GPU buffers for three vectors (two input, one output)
cudaMalloc((void**)&dev_c, 128* sizeof(int));
cudaMalloc((void**)&dev_a, 128* sizeof(int));
cudaMalloc((void**)&dev_b, 128* sizeof(int));

// Copy input vectors from host memory to GPU buffers.
cudaMemcpy(dev_a, a, 128* sizeof(int), cudaMemcpyHostToDevice);
cudaMemcpy(dev_b, b, 128* sizeof(int), cudaMemcpyHostToDevice);

// Launch a kernel on the GPU with one thread for each element.
addKernel<<<l, 128>>>(dev_c, dev_a, dev_b);

// Copy output vector from GPU buffer to host memory.
cudaMemcpy(c, dev_c, 128* sizeof(int), cudaMemcpyDeviceToHost);

cudaFree(dev_c);
cudaFree(dev_a);
cudaFree(dev_b);
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Lab 1.2 Error Handling
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v &1 FHcudaGetLastError() flcudaGetErrorString(), &[] H 4 747 i
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Amdahl’s Law

® Gene Amdahl in 1967:

Speedup =——-
r

r +=5%

> N

where rg + 1, =1 and r, represents the ratio of the sequential portion.

v' Consider: 30% portion of time with 100X speedup through paralleling vs
99% portion with 100X

Amdahl, Gene (1967). “Validity of the Single Processor Approach to Achieving Large-Scale Computing Capabilities™.
AFIPS Conference Proceedings (30): 483—485.
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