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RPMSG protocol standardization

- Current protocol is defined by implementations:
-RPMSG Kernel module
-RPMSG OpenAMP
-Silicon vendors implementations (NXP, TI)

- New implementations needs standard!
-OpenAMP 2016.10 lib-metal and move to UserSpace
-NXP creating lightweight implementation for BM/RTOS to BM use case

- Tasks
-Describe current status protocol !
-Need to separate implementation and protocol definition
-Need to understand future extendibility of protocol
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What we need to describe

Physical layer
= Memory (base, size)
= Inter-core interrupts (ID)

MAC layer

= virtqueue (some info in Linux Kernel doc already)

Transport layer
- RMPSG

Protocol
- Startup

= for master/slave(remote) side
- Receive)

= for master/slave(remote) side
- Transmit

= for master/slave(remote) side
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Physical Layer

struct hil_proc proc_table []=

1
i

MASTER_CPU_ID,

(void* )SHM_ADDR, SHM_SIZE, ©x@8
2, (1<<VIRTIO RPM5G_F_NS), 8,
MULL, {void*)VRING®_BASE » SHM_SIZE/RPM5G_BUFFER_SIZE/SZ » VRING_ALIGN
VRING®_IPI_VECT,8,8,NULL

MULL, {void*)}VRING1_BASE, SHM SIZE/RPMSG_BUFFER_SIZE/2, VRING_ALIGN,

VRING1_IPI_VECT,@,8,NULL

- Defined by plaform_info.c

- Not shared between cores,
but hardcoded - room for
future protocol updates.

1"rpmsg-openamp-demo-channel™}

&proc_ops,




MAC Layer — virtqueue memory layout
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VIRTIO/VIRTQUEUE/VRING
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P2 + - . - - =
o ~ uintl6_t ring[0] uintl6_t ring[1] §
5 = uint1l6_tring[2] uint16_tring[3] <
USED
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= = uint32_tid
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Transport Layer - RPMSG memory layout
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USER DATA

- Flags field not defined completely

- Reserved field could be used for protocol version check when
sending a message across the shared memory.
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Core Protocol — Startup of RPMsg

RPMsg start-up simplified

platform/environment init

'

A ——— s Get physical address, where
In our case from vrings will be placed,
p|atform_info_c frormrmner s ......---........}. ot required a“gnmentr
Get number of descriptors

MASTER / REMOTE

Clear physical address for vrings

— v

: This step initializes
i  the shared memory Feeeied Create virtqueues Create virtqueues
i with vring ¢ +

Using — Create RPMSG mutex Create RPMSG mutex

env/libmetal *
Using Fill vrings with blocks
sh_mem.c e from shared memory
Using

Enable interrupts for vrings Enable interrupts for vrings

2

trigger interrupt at the

hil_enable_vring_notifications

SremEEgeETaen

receive queue

Using

REQUIRED by protocol IMPLEMENTATION specific
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Core Protocol - Recelve

RPMsg receive simplified

(e.g. vector in HW ISR table)

low level interrupt >

env_isr(0/1) platform_isr{data)

—>

hil_isr(data) i}

virtqueue_notification{vq) —‘

—»> vg->callback{vq)

..................... A

indirect call to:
rpmsg_te_callback()
OR
rpmsg_rx_callback()

rpmsg_tx_callback:
In case of REMOTE,

do the Name Service processing,
otherwise UNUSED.

rpmsg_rx_callback:
Used for received message
processing, RPMsg header
is parsed here and callback
for appropriate endpoint triggered.

REQUIRED by protocol

IMPLEMENTATION specific

- Shouldn’t we reduce the call stack and complexity?
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Core Protocol - Transmit

RPMsg send simplified

Does not have to be done
in an "atomic" sequence.
(e.g. in case of zerocopy)

irtqueue  peeee E: Write data to the buffer 4. i trigger interrupt at the
get buffer from virtqueue » »| put buffer to virtqueve [—» transmit virtqueue
A A A
. REMOTE: E E REMOTE: E gressesseseeees 5...................E
i virtqueue_get_available_buffer : virtqueue_add_consumed_buffer Using :
' MASTER: MASTER: virtqueue_kick :
virtqueue_get_buffer wirtqueue_add_buffer
REQUIRED by protocol IMPLEMENTATION specific

- Simple enough — but current OpenAMP API quite redundant. Do we need:
romsg_send_offchannel_raw, rpmsg_trysend_offchannel, rpomsg_trysendto,
rpomsg_trysend, rpmsg_ sendto? What about romsg_send 'with parameters?

- Send should occur on endpoint, not on channel.
- Channel may not be part of the minimum implementation.
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Discussion points /issues

- RPMSG protocol does not have version INFO
- There is no API to check other side is UP
- NameService — should it be required for minimal implementation?

- RPMSG Channel vs Endpoint

- channel information is not included in protocol header. Should be
channel mandatory?

- Future extensions
-Very large messages support

- Minimalistic implementation using current lower level layers is

available at:

https://github.com/MichalPrincNXP/open-amp/blob/rpmsqg lite/lib/rpmsqg lite/rpmsg lite.c
https://qgithub.com/MichalPrincNXP/open-amp/blob/rpmsqg lite/lib/include/openamp/romsg lite.h

-Used as a proof of concept

h o
|

9 EXTERNAL USE


https://github.com/MichalPrincNXP/open-amp/blob/rpmsg_lite/lib/rpmsg_lite/rpmsg_lite.c
https://github.com/MichalPrincNXP/open-amp/blob/rpmsg_lite/lib/include/openamp/rpmsg_lite.h
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