
1

April 4-7, 2016 | Silicon Valley

CHRISTOPH ANGERER, NVIDIA

MATHIAS WAGNER, NVIDIA

CUDA OPTIMIZATION WITH
NVIDIA NSIGHTÊ ECLIPSE EDITION



2

An iterative method to optimize your GPU code

A way to conduct that method with NVIDIA Nsight EE

Companion Code: https://github.com/chmaruni/nsight -gtc

WHAT YOU WILL LEARN
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Blur

INTRODUCING THE APPLICATION

Grayscale

Edges
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Grayscale Conversion

// r, g, b: Red, green, blue components of the pixel p
foreach pixel p:

p = 0.298839f *r + 0.586811f *g + 0.114350f *b;

INTRODUCING THE APPLICATION
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Blur: 7x7 Gaussian Filter
foreach pixel p:

p = weighted sum of p and its 48 neighbors
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Image from Wikipedia

INTRODUCING THE APPLICATION
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Edges: 3x3 Sobel Filters

foreach pixel p:
Gx = weighted sum of p and its 8 neighbors
Gy = weighted sum of p and its 8 neighbors
p  = sqrt ( Gx + Gy)
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INTRODUCING THE APPLICATION
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NVIDIA Tesla K80 

GK210

SM3.7

ECC on

2505 MHz memory clock, 875 MHz SM clock

CUDA 7.5, Linux

Tools identical for Windows, Linux, and Mac

ENVIRONMENT
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Basic understanding of the GPU Memory Hierarchy
Global Memory (slow, generous)

Shared Memory (fast, limited)

Registers (very fast, very limited)

(Texture Cache)

Basic understanding of the CUDA execution model
Grid 1D/2D/3D

Block 1D/2D/3D

Warp-synchronous execution (32 threads per warp)

PREREQUISITES
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THE APOD CYCLE

1. Assess

Å Identify Performance Limiter

Å Analyze Profile

Å Find Indicators

2. Parallelize3. Optimize

3b. Build Knowledge

4. Deploy 

and Test
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DEMO: THE NSIGHTECLIPSE EDITION GUI (NVVP)
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CREATE A NEW NVVP SESSION
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IF REQõD: REMOTE PROFILING

GPU you want to profile for might not be available in your local workstation

various approaches to remote profiling

A. Run profiler on remote machine and use remote desktop (X11 forwarding, NX, VNC, é)

B. Collect data using command line profiler nvprof and view your local workstation

# generate time line

nvprof ïo myprofile.timeline ./a.out

# collect data needed for guided analysis 

nvprof ïo myprofile.analysis -- analysis - metrics ./a.out

# custom selection of metrics for detailed investigations 

nvprof ïo myprofile.metrics ï- metrics <...> ./a.out 

C. Use remote connection feature to create a new session
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CREATE A REMOTE CONNECTION

Start with new session
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THE PROFILER WINDOW

Timeline

Analysis Results

Summary

Guide
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TIMELINE
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ITERATION 1
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EXAMINE INDIVIDUAL KERNELS 
(GUIDED ANALYSIS)

Launch
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Identify the hotspot: gaussian_filter_7x7_v0()

IDENTIFY HOTSPOT

Hotspot

Kernel Time Speedup

Original Version 5.141ms 1.00x
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PERFORM KERNEL ANALYSIS

Select

Launch


