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Use Case and Target Platform



DRM Lease use case
Multiple container DRM sharing shall be done by introducing DRM Lease Manager.

* GPU rendering/composition shall be done in application container, not container host
* |tallowsapplication containerto render directory to the DRM device.

* |t ensures other containerscan still displaytheir HMI via Weston.

* |tallowsboth types of containersto render to the DRM device in parallel.
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https://static.sched.com/hosted_files/ossalsjp20/88/ALS%202020%20AGL%20Instr%20Cluster%20BoF.pdf

Target environment

e Software
« AGL UCB (10.0 Jumping Jellyfish)

N LVDS panel power
andi2c

 Initial Hardware Target

 Renesas R-Car SK + Kingfisher
extension board

« 1 HDMI output from R-Car SK
« 1 HDMI output from Kingfisher

Antenna

Additional Serial
(3.3v)

CAN/FDCAN
Connectors

ULCB Connector

CAN 120R load switch
Video Input Port A

AM Loop Ant
Video Input Port B

FM/DAB Ant
Wi-Fi/Bluetooth Power Amp Port

Antennas Power Measurement

https://elinux.org/R-Car/Boards/Kingfisher
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DRM Resource Sharing Requirements

 Partition DRM device resources (e.g. CRTCs, connectors, overlay
planes) for use from multiple clients (containers)
« DRM Lease kernel feature (introduced in 4.15)
« Requires backporting to 4.14 for R-Car in UCB 10.0

« Manage partitioning of resources and distribute them to clients
(containers)

« DRM Lease Manager



DRM lease

Terminology

Lessor:
The traditional DRM Master (fd), created by opening /dev/dri/cardX,
which can create and lease out resources to other DRM Masters

| essee:

A DRM Master (fd) which controls resources leased from another DRM master.
Each Lessee leases resources from a single Lessor.

| ease:

The contract between the Lessor and Lessee which identifies which resources which may be
controlled by the Lessee.

The lessor creates a lessee that has DRM Master permissions over the
resources defined by the lease.

ref: https://keithp.com/blogs/DRM-lease/



https://keithp.com/blogs/DRM-lease/

DRM Lease Manager Operation

DRM Lease Manager(daemon) opens DRM device VI Container IC Container
and creates lessee DRM Masters for each client. ;- weston Cluster Ul
, : : . $ ¢ ;
Sends lessee file descriptor to clients (via lease @; lease client lease client @
client library) when requested A orany )
: @) @
4 Host A
Clients render directly to DRM device using lessee lease manager
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DRM Lease Manager revokes lessee when the

client is finished with it. g o 42

Distribute DRM leases over «— AP| calls to lease
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new module Unix Domain Socket client library
— Create DRM lease .., display data



Seamless Transition to Next Client
V] IC (post-inio) [Clearly)
weston Clustter Ul CIuTstter Ul
After client releases a lessee, resources are available for ety ('”E't)
next client o

lease manager

May want to make a seamless (non screen blanking)
transition to next client

POSSible Use case: VI IC (post-init) [Clearly)
Early Cluster Ul rendering weston Cl?ﬁ_ﬁ)w cm(?:%m
 Display Cluster Ul early in boot process : :

: Ieaseémanager
e Transition display to rich environment once system is ¥
fully loaded




RM Lease Manager Usage



DRM Resource Partitioning

Partition of DRM Resources

« 1 connector, CRTC, and all CR7C exclusive planes per lease

« Planes shared between multiple CRTCs are not included
« # of leases = MIN (# of connectors, # of CRTCs)

« On Renesas R-Car M3/H3
 No planes are shared between CRTCs
« # of connectors = # of CRTCs

« Could use a more sophisticated partitioning mechanism in future



Distribution of lessee file descriptors

« Create a named Unix Domain Socket for each lease IC Container
Cluster Ul
[l = t
e Client library connects to DRM Lease Manager and handles lease R
rar
request and releases e
Host v
 Client applications just replace calls to drmopen() / drmClose() jease mla”age“ :
. . . UZ:;’:‘,D&'CG * ;
with lease client I|brar.y APls | | fonel
« Lease Manager Client provides DRM fd to client and keeps
connection to Lease Manager open
« Lease Manager will automatically revoke the lease if the client 77 "Z
CraSheS- P—— Unix Domain “— API calls to lease

Socket client library

= Create DRM lease === »display data
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Current Status and Next Steps



Current status

e DRM Lease kernel feature
« Backported from 4.15 to 4.14

« DRM Lease Manager
« DRM lease / UDS socket creation
e Client implementation

« VVerified operation with modetest
« Retrieve leased resources
« Display color bars on screen



Next steps

e libweston integration (drm-backend)

« Add drm-lease option to weson.ini / command line
« TTY sharing

« Add an option to bypass TTY init (and VT switch) to allow:

* multiple Weston + drm-backend to run at the same time
 Weston + drm-backend in container without host TTY.

« Verify GPU driver operation

 AGL integration

* recipes, feature addition, upstreaming

« Seamless transition



Schedule

2021/2M

« DRM Lease Manager daemon
« Lease Manager client library
 l[ibweston integration

« GPU rendering

« AGL integration

« 2021/2M~
 Feedback
« Seamless Transition



