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✗ Applications are statically bound to accelerators
✗ Leading to load imbalances

Arax: A Runtime System for Accelerators
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✓Arax abstracts applications from accelerators using RPC
✓Arax performs dynamic task assignment & memory management

RPC: Clients, Transport, Server
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• Clients use Arax accelerator agnostic library
• The transport layer is shared across the server and the clients
• The server:

➤ Receives tasks
➤ Maps tasks to kernels
➤ Executes kernels

Dynamic Accelerator Assignment
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• Multiple tasks can execute to the same accelerator
➤ Accelerator spatial sharing ➞ improve resource utilization

• Tasks from the same app. can execute to different accelerators
➤ Application elasticity ➞ improve application performance

Application Elasticity
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✓ Arax increases application resources ➞ 3x less execution time

Accelerator Sharing
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Normalized to MPS

✓ Comparable to MPS ➞NVIDIA

Arax Overheadsg

0

0.2

0.4

0.6

0.8

1

1.2

1.4

GDL RS Googlenet Alexnet

R
el

at
iv

e 
p

er
fo

rm
an

ce
 (

x)

Normalized to CUDA

✓ 12% geomean degradation

Arax highlights

✓ Runs upon CPUS, NVIDIA-AMD GPUs, and FPGAs
✓ Supports Caffe, TensorFlow, and Rodinia applications
✓ Achieves dynamic resource adaptation (up to 3x with elasticity)
✓ Offers equal performance to MPS (up to 20% improvement)
✓ Has near-native performance (up to 12% degradation)
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