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GPU Development - Introduction

* A few definitions :

 Kernel : A small piece of code executed on the device.

__kernel void saxpy(__global float *src, _ global float *dst, float factor)

{
long i = get global id(@);

dst[i] += src[i] * factor;
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GPU Development - Introduction

* A few definitions :

 Kernel : A small piece of code executed on the device.
* Heterogeneous system : system mixing multiple types of processors

Unified Memory
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GPU Development - Introduction

Instruction pool

APU

e SIMD Architecture :

APU

APU

APU
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GPU Development - Introduction
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Optimization Problems - Introduction

* Communication Overhead :
* Memory synchronisation
* Interprocessor Communication

e Scheduling and load balancing :
 Benchmarking
* Load characteristics of kernels

e Shared Cache :
e Cache misses, thrashing
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Optimization Problems - Introduction

* Communication Overhead :
* Memory synchronisation ~ Tracing
* Interprocessor Communication

e Scheduling and load balancing :
 Benchmarking

* Load characteristics of kernels\» Profiling

(Performance Counters)
* Shared Cache: /

e Cache misses, thrashing
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ROC Platform - Tracing and profiling of CPU-GPU systems

Delivering An Open Platform For GPU Computing — MR

Language-neutral solution to match developer needs as heterogeneous programming model evolve Ro
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ROC Platform - Tracing and profiling of CPU-GPU systems

ROCm functioning summarized :

User context

User Application

ROC runtime

User Mode
Command
Queue

HSA Kernel Agent
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ROC Platform - Tracing and profiling of CPU-GPU systems

ROCm functioning summarized :

User context

User Mode
RO s Command
yy Queue

* Open source

- * Existing mechanism to insert
HSA Kernel Agent trace points

Standardized interface (HSA)
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ROC Platform - Tracing and profiling of CPU-GPU systems

* This work has already been done by AMD and is open source :
https://github.com/ROCm-Developer-Tools/rocprofiler
https://github.com/ROCm-Developer-Tools/roctracer

e AMD has released a few other libraries and tools thanks to
their Radeon Open Compute initiative.
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Tracing GPUs - Tracing and profiling of CPU-GPU systems

TraceCompass ROCm plugin
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Tracing GPUs - Tracing and profiling of CPU-GPU systems

TraceCompass ROCm plugin
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Tracing GPUs - Tracing and profiling of CPU-GPU systems

TraceCompass ROCm plugin running on Theia front-end
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Tracing GPUs - Tracing and profiling of CPU-GPU systems

Analyzing this tracing data further, future work includes :
* Critical path analysis of CPU-GPU execution

* Determining whether the program performance is limited by the
GPU or the CPU

e Extracting statistics to use in profiling analysis
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Profiling GPUs - Tracing and profiling of CPU-GPU systems

TraceCompass ROCm plugin
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Profiling GPUs - Tracing and profiling of CPU-GPU systems

Using tracing and profiling data, future work includes :

e Roofline model
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Profiling GPUs - Tracing and profiling of CPU-GPU systems

Using tracing and profiling data, future work includes :
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Profiling GPUs - Tracing and profiling of CPU-GPU systems

Using tracing and profiling data, future work includes :

¥ ROCm Profiling Counters

. ¥ Counters
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Profiling GPUs - Tracing and profiling of CPU-GPU systems

Using tracing and profiling data, future work includes :

¥ ROCm Profiling Counters

 Top-down analysis
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Thank you for listening !

Questions ?
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