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Motivation

» There is no userspace API to rpmsg kernel module
» Decouple rpmsg and remoteproc
» Linux doesn’t have to be the rpomsg master

» Easier to add new feature
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Components

Linux user space RTOS / Bare-metal
Application Application
OpenAMP OpenAMP
rpmsg rpmsg
virtio < > virtio
libmetal (Linux) libmetal (RTOS/Generic)
atomics | Locks | shmem | /O Atomics | Locks | shmem | /O
Bus Device IRQ DMA (Sfa“t‘?c) g‘:;’t'lc; IRQ DMA
Application RTOS / BSP

Linux kernel RTOS / Bare-metal
User space 1/O Application
ulo Custom driver OpenAMP
VFIO rproc rpmsg rpmsg
virtio < > virtio
IOMMU
libmetal (RTOS/Generic)
Huge pages
) 1/0
Atomics Locks Shmem
Mem
Bus Device
(static) (static) IRQ s
RTOS / BSP
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Flow — Linux userspace <-> RTOS/Baremetal

__[

RTOS/Baremetal

—

Linux

> Linux Userspace
—Vring:
* virtqueues
— UIO through libmetal

« Shared buffers

— Memory request and DMA
through libmetal

— Rpsmg over libmetal
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Rpmsg/virtio Application }

Rpmsg/virtio Application ]—

» RTOS/Baremetal Application
—Vring:
* virtqueues
— 1/O memory through libmetal

» Sharebuffers

— Memory request and DMA through
libmetal

— Rpsmg over libmetal
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Flow — Linux remoteproc master <-> RTOS/Baremetal
(The same as current implementation)

|

Rpmsg/virtio Application

RTOS/Baremetal

—

Linux

Remoteproc Rpmsg/virtio kernel ]—

» Linux kernel

— Remoteproc driver:

« Start and stop the remote
processor

« Attach to virtqueues
—Vrings

« sharebuffers
— Rpmsg driver
— Rpmsg user driver

* Rpmsg callbacks
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» RTOS/Baremetal Application
—Vring:
* virtqueues
— 1/0 memory through libmetal

* Sharebuffers

— Memory request and DMA through
libmetal

— Rpsmg over libmetal
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2016.10 limitation

» No remoteproc implementation in Linux userspace

— Cannot start/stop the remoteproc processor from Linux userspace

» Linux userspace cannot handle soft IRQs
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Roadmap

» Rpmsg/virtio in userspace and remoteproc in kernel space

— Use remoteproc kernel driver to load firmware
— remoteproc driver to register multiple virtio UIO/VFIO devices
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