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REAL TIME RAY TRACING
A Technological Revolution

1979 2018 2021



DEVELOPER TOOLS
We work to solve developer problems to make your lives better



PROFESSIONAL TOOLS FOR RAY TRACING
Improving development to drive innovation and create amazing graphics

Nsight Systems Nsight Graphics Nsight Aftermath

Nsight Perf SDK

https://developer.nvidia.com/nsight-systems
https://developer.nvidia.com/nsight-graphics
https://developer.nvidia.com/nsight-aftermath
https://developer.nvidia.com/nsight-perf


PERFORMANCE TRIAGE WORKFLOW
To help save you time and frustration

Nsight Systems
Comprehensive workload-level analysis

Nsight Graphics
Detailed graphics debugging/profiling

Rendering
Issue?

GPU limited? CPU limited?
Start Here

Performance
Issue?Game

Yes

Yes

Yes

Yes

No No Finished
(for now)

Rendering Fixed



NSIGHT SYSTEMS

Threads → Algorithms → APIs → Drivers/OS → HW

Execute
Command
Lists

Queued in WDDM 
driver

Command Lists created on 
multiple threads

API Calls

NVTX
Developer
Annotation

Thread activity & 
samples

Travels through 
PCIe

Executes on GPU

Useful for investigating CPU/GPU Interactions

Check out "ORCHESTRATING NEXT-GEN GRAPHICS WITH NSIGHT SYSTEMS" presented by Uri Shomroni



NSIGHT GRAPHICS
Powerful debugging and profiling for advanced 3d graphics

Debugging:

C++ Frame Serialization

Resource Viewer

Pixel History

API inspection

GPU Crashes

Profiling:

Range Profiler

GPU Trace

Shader Profiler

Windows

Linux

Android

LuminOS

x64

ARM (Coming Soon!)

D3D+11/12, DXR

Vulkan 1.2, VRT

OpenGL 4.6



RAY TRACING CONCEPTS

https://blogs.nvidia.com/blog/2018/03/19/whats-difference-between-ray-tracing-rasterization/

https://youtu.be/gBPNO6ruevk

From concept to tool



AABB

Ray Generation Shader

Acceleration 
Structure

(Traversal)

Any Hit Shader

Intersection Shader

Hit?

Miss Shader Closest Hit Shader

traceRayExt()/DispatchRays()

No Yes

Callable Shader

RAY TRACING CONCEPTS
And How They Map To The Tools

AABB AABBAABB

Instance Instance Instance Instance

BLAS BLAS BLAS

Vertex Buffer
Index Buffer

Vertex Buffer
Index Buffer

Vertex Buffer
Index Buffer

Top Level Acceleration Structure (TLAS)



BVH ANALYSIS
Instance Heatmap



SHADER TIMING HEATMAP
Ray Tracing Hotspot Analysis



GPU TRACE
Low-level Metrics Graph Profiler



GPU TRACE
Trace Analysis



GPU TRACE
Trace Compare



SHADER PROFILER
Instruction Stalls as an indicator to optimal shader efficiency

Source Code SASSStalls Stalls
Live 

Registers
Register 

Dependencies
Stall

Dependencies



NSIGHT PERF SDK

It's a library (& API) that enables games to Collect GPU Performance Counters
Very Low CPU and GPU Overhead
In-Application Integration via an intuitive API

Nsight Graphics

Frame ProfilerGPU Trace

Nsight Systems

GPU Metrics

NVIDIA Driver and GPU

3rd Party Tools3D Engine

Your
Renderer

Here!

Nsight Perf SDK

Profiler Plugin Profiler Plugin

Understand performance more effectively



NSIGHT AFTERMATH
Multiple ways to use it

Nsight Aftermath Monitor
Automatically save GPU crash dumps

No code changes necessary

Control over settings, paths, etc.

Nsight Aftermath SDK
Full control over GPU crash dump serialization

Fine grained setup 

User markers to narrow down faulting workload



WE'RE HIRING!
www.nvidia.com/en-us/about-nvidia/careers

GPU Debugging Tools Engineering Manager
GPU Debugging Tools Engineer
Game Console Developer Tools Engineer
GPU Profiling Tools Engineer
Shader Tools Engineer 
Senior UX Designer
Product Manager

...and more!



developer.nvidia.com/tools-overview
Contact us at DevTools@nvidia.com

THANK YOU!


