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Introduction

® This is not a presentation about an existing GPU implementation

® |nterested in discussion/collaboration about using tasking for efficient GPU
off-loading
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CPU + GPU Testing co-utilization

® Run fibonacci calculation on CPU
O High CPU usage
® Run complex number calculation on GPU
O Significant memory allocations
® Intel i7 CPU (4 HW threads) + NVIDIA 940MX GPU (512 cores + 2GB)
® 38 threads (4 for CPU, 4 for GPU)

- NVIDIA X Server Settings P

X Server Information
X server Display Configuration
~ XScreen0

OpenGL settings

e Graphics Processor. GeForce 40MX
GPU LUID: GPU-745b6a76-3cf-451-9030-40745F363758
CUDA Cores: s12
VBIOS Version: 8207900058
Total Memory: 2048 M8

Total Dedicated Memory: 2004 M8
Used Dedicated Memory: 286 M8 (14%)

PRIME Profiles
‘Application profiles

Memory Interface: 6a-bit
nvidia-settings Configuration e G o
Bus Type: PCIExpress x16 Gen3
BusD: PCL1:0:0
PCI Device ID: ox179c
PCI Vendor ID: oxi0de
1Ro: 132

PCie Generation: Gen3
Maximum PCle LinkWidth:  x16
Maximum PCle Link Speed: 8.0 GT/s
PCle Bandwidth Utiization: 0%

Display Devices: None
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CPU + GPU CPU utilization monitoring

® Full CPU utilization from fibonacci calculations
® GPU running a complex number calculation provided by colleague
® Concurrent GPU utilization verified

O stdout displays output from CPU and GPU

O CUDA visual profiler inspected = executing on GPU
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CPU + GPU | Geant4 + Tasking + GPU

® Tasking provides “easy” way to:

@)

Dynamically off-load work to GPU
O Work on the CPU and GPU concurrently
O Retrieve work from GPU when it is finished

O Queue up work on GPU without blocking CPU work
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CPU + GPU | Geant4 + Tasking + GPU

® Current idea

O Thread-pool for CPU tasks ~ number of HW threads
> Computations that do not off-load to GPU well
> Sends work to GPU, when available
> Executes work on CPU when GPU not available

O Thread-pool for GPU tasks >> number of HW threads
> Bundle work via “task-groups” to run on GPU

O Initial work
> Dynamically decide whether to off-load based on amount of work
> Kernel to calculate all geometrical values (safety, etc.)
> Kernel to calculate EM cross-sections

> Kernel to calculate ... suggestions?
® Thoughts?
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