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Cluster without GPU Virtualization
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Special resource: rGPU

Remote Usage
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Global Countmg of rGPUs
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rGPU selection plugin
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Selection Plugin (select

Based on the Consumable Resources policy

Iterate the nodes searching for rGPUs

GRes driver is in charge of (de)allocations
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slurm.conf

SelectType = select/cons_rgpu
SelectTypeParameters = CR_CORE
GresTypes = rgpul, gpul

NodeName=nodel NodeHostname=nodel
CPUs=12 Sockets=2 CoresPerSocket=6
ThreadsPerCore=1 RealMemory=32072
Gres=rgpu:1[, gpu:1]
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gres.conf

Name=rgpu File=/dev/nvidia0 Cuda=3.5 Mem=4726M

[Name=gpu File=/dev/nvidia0]
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srun, sbatch, salloc

—--rcuda-mode=(shared|excl)
——gres=rgpu(:X(:Y)7(:2)7)7?
X = [1-9]+[0-9]*
Y = [1-9]+[0-9]*[ kKmMgG]
Z = [1-9]\.[0-9] (cclCC)
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CentOS 6.4

2 x Intel Xeon E5-2620 Hexacore

NVIDIA Tesla K20 GPU

Mellanox $SX6025 (FDR)

Extending Slurm with Support for Remote GPU Virtualization September '14



S UNIVERSITAT

G/ DE VALENCIA

1 f U INIVERSITAT &)
Applications B v

Application xtl)‘::t;;s m:g& gsnl:putational Load
GPU-Blast - X Medium

LAMMPS X - High

MCUDA-MEME X X Medium

GROMACS X X None, only CPU
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Comparison between GPU and rGPU

a0

Improvement of the global throughput

Reduction of GPU devices
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Maximum Performance

Application CUDA submission rCUDA submission

GPU-Blast -c6 —gres=gpu:1 -cb —gres=rgpu:1:1686M

LAMMPS -N5 -n5 —gres=gpu:1 | -N5 -n5 —gres=rgpu:5:3275M

MCUDA-MEME | -N4 -n4 —gres=gpu:1 | -N4 -n4 —gres=rgpu:4:163M
GROMACS -N2 -n2 -c12 -N2 -n2 12
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High Throughput Computing

Extending Slurm with Support for Remote GPU Virtualization September '14



3] UNIVERSITAT A UNIVERSITAT

Submission configuration ot (P EAIRG

DE VALENCIA

Maximum Throughput

Application CUDA submission rCUDA submission

GPU-Blast -cb —gres=gpu:1l -c6 —gres=rgpu:1:1686M

LAMMPS N5 -n5 —gres=gpu:1 | -N5 -n5 —gres=rgpu:5:3275M

MCUDA-MEME | -N4 -n4 —gres=gpu:1 | -N4 -n4 —gres=rgpu:4:163M
GROMACS -N2 -n2 -c12 -N2 -n2 -c12
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