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DEEP LEARNING INSTITUTE

DLI Mission: Help the world to solve the most challenging
problems using Al and deep learning

We help developers, data scientists and engineers to get
started in architecting, optimizing, and deploying neural
networks to solve real-world problems in diverse
industries such as autonomous vehicles, healthcare,
robotics, media & entertainment and game development.

Introduction into NVIDIA® Nsight™ Systems; 16.07.2020; Instructor: Allalen@lrz.de 4



DEEP
H L RIS S EARNING

C U DA® P RO Fl L | N G TOO LS High Performance Compuing Certer | susgore TWIDIA.  INSTITUTE

nvvp: NVIDIA visual profiler
orof: tool to understand and optimize the performance-6t your CUDA,
SpenACC or OpenMP applications,
Applicatieg level opportunities
Overall application performance
Overlap CRU and GPU work, idéntify the bottlenecks (CPU or GPU)
Overall GPU utilizatiormand efficiepcy
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Nsight Compute

Kernel level oppeartunities

» Use memery bandwidth efficiently

« Use ceMmpute resources efficiently

« Hide instruction and memory latency

There are more features, example for Dependency Analysis
Command: nvprof --dependency-analysis --cpu-thread-tracing on ./eXegutable cuda
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Standalone Performance Tools:
Nsight
Ns- Systems — System-wide application algorithm tuning Systems
Ns- Compute — Debug/&Profile specific CUDA kernels / \
Ns- Graphics — Analyze/&Optimize specific graphics workloads Nsight Nsight
Compute Graphics

IDE Plugins
Nsight Eclipse Edition/Visual Studio — editor, debugger, some perf analysis

Nvprof will be replaced with nsys —profile=true

Docs/product: https://developer.nvidia.com/nsight-systems
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System-wide application algorithm tuning
Multi-process tree support

Locate optimization opportunities
Visualize millions of events on a very fast GUI timeline
Or gaps of unused CPU and GPU time

Balance your workload across multiple CPUs and GPUs
CPU algorithms, utilization, and thread state
GPU streams, kernels, memory transfers, etc

Multi-platform: Linux & Windows, x86-64, Tegra, Power, MacOSX (host only)
GPUs: Volta, Turing

Docs/product: https://developer.nvidia.com/nsight-systems
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Targeted metric sections for various performance aspects (Debug/&Profile)

Very high freq GPU perf counter, customizable data collection and presentation
(tables, charts ..,)

Python-based rules for guided analysis (or postprocessing)

GPUs: Volta, Turing, Amper

Docs/product: https://developer.nvidia.com/nsight-systems
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Nsight Systems
Re-check overall
performance
Dive into CUD.A Re-check overall
kernels by using performance
metrics/counter
collection
Nsight Compute Nsight Graphics
Detailed CUDA kernel performance Detailed frame/render performance

Nsight Systems - Analyze application algorithm system-wide
Nsight Compute - Debug/optimize CUDA kernel
Nsight Graphics - Debug/optimize graphics workloads
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Demo using Nsight
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THANK YOU

Instructor: Dr. Momme Allalen
www.nvidia.com/dli
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