OpenCV hardware acceleration with vAccel @@
g/\ Maria Goutha®, llias Lagomatis™, Anastassios Nanos*, Alexandros Patras®
Cmms *NUBIS PC, +University of Thessaly ML SysOps
NUBIS {mgouth,ilago,ananos}@nubis-pc.eu, patras@uth.gr
Eurosys 2024, Athens, Greece EU RO SYS ,ANCQ{'JE'S&P °
April 22nd-25th 2024

Motivation OpenCV Bindings [

OpenCYV function ]

Deployments in multi-tenant Cloud/Edge infra suffer -» Agnostic to the user argl;ments
from poor i1solation = sandbox user code in microVMs « s
. PR -» Overload original OpenCV function (e.g. serialize
=» Limited support for accelerator drivers calcOpticalFlowPyrLK ()) y
-*» Hardware partitioning — Porting of a device driver -» Parse arguments & serialize them [vAccel GenOP]
=» Paravirtualization — Porting of a virtual device driver =» |ssue the vAccel OpenCV operation (vAcceI Iibraryj
-» Remote API — Porting of the framework o (equivalent to vAccel GenOP) [ OpenCV ] [Transport j

o . = ' irt plugin plugin

=» Limited support for acceleration frameworks Go through the relevant plugin (virtio / — 1. >
Transport or local) Je,se,no\l‘ze
- : -,
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=» Bound to a language

Obstacle Avoidance Criteria:

vAccel

-» Stereo Calibration and Rectification = response latency

=» Disparity Map and Depth Map
=» Obstacle Avoidance

=» vAccel decouples the function call from its
hardware-specific implementation
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Initial Evaluation - Optical Flow (sparse / dense
Plugin change at Runtime P (Sp )

Sparse - calcOpticalFlowPyrLK () Dense - calcOpticalFlowFarneback ()
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S et ACY O S =» Address copy overheads (serde & transport)
ceon I’II’]. =*» Simplify build process (CUDA/GPU support)
= local/VM execution
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AWS Firecracker — =» Provide end-to-end function execution for the Obstacle Avoidance example
- CPU/GPU

= Finetune CPU/GPU execution of OpenCV functions to optimize:
=» two frames for 1000
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Nai e (ObtEl . -» Address argument serialization / deserialization
aive example (OptFlow) }f o push logic to the transport layer (?)
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