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Who am I ?

From embedded SoC provider company Renesas
Responsible for OSS software development and delivery
for R-Car series SoC
Working with W/W car OEM and 1st tear IVI customers

Linux Foundation CE1 working Gr. Steering committee
member, LF/CEWG Architecture Gr. co-chair
One of LF/CEWG LTSI2 project initial proposer
At my company, I had been encouraging my team
developers to send a patches upstream

1CE = consumer electronics
2LTSI =Long Term Support Initiative
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15 years ago, my first Linux kernel port to SH7709
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5 years ago, adding more peripherals for early SoC
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Now extremely complicated drivers need integration
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single Linux installer can boot for all PC variant
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embedded board requires dedicated kernel image
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Background
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Why we need eco-system for embedded Linux

We need to deliver Linux BSP for embedded hardware
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Battles between PC variant and embedded
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example (window system) : X11 vs. Wayland

design policy comparison (GPU optimization point)

X11 = conservative
sustainable solid API
drawing is fully managed
by X11 server side
composition (=window
manager) is out of X11
server and it cases bunch
of IPC (=overhead)
display surface allocated
by X11 server side

Wayland = aggressive
fully utilize GPU capability
client(=apps.) can draw
directly via DRI
composition can be
integrated to Wayland
server and it makes
drawing simple
client reserver surface
and send pointer
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example (window system) : X11 vs. Wayland

drmLinux kernel

CPU (registers  &  L1  &  L2  &  L3  &  L4) & main memory

GPU (registers  &  L1  &  L2) & graphic memory

X server 2D driver

X11 application OpenGL application Framebuffer application

GLX

OpenGL
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indirect

rendering

OpenGL DRI driver

“Linux graphics drivers DRI current” by Shmuel Csaba Otto Traian. Licensed under CC BY-SA 3.0 via Wikimedia
Commons - http://commons.wikimedia.org/wiki/File:Linux_graphics_drivers_DRI_current.
svg#/media/File:Linux_graphics_drivers_DRI_current.svg
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example (window system) : X11 vs. Wayland

drm Linux kernel

CPU (registers  &  L1  &  L2  &  L3  &  L4) & main memory

GPU (registers  &  L1  &  L2) & graphic memory

Wayland compositor

Wayland application OpenGL application
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OpenGLES DRI driver

“Linux graphics drivers DRI Wayland” by Shmuel Csaba Otto Traian. Licensed under CC BY-SA 3.0 via Wikimedia
Commons - http://commons.wikimedia.org/wiki/File:Linux_graphics_drivers_DRI_Wayland.
svg#/media/File:Linux_graphics_drivers_DRI_Wayland.svg
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DRI drivers contains GPU code
munakata@muna-E450: /source/linux$ ls -l /usr/include/libdrm
total 292

drwxr-xr-x 2 munakata munakata 4096 Feb 6 14:31 .
drwxr-xr-x 67 munakata munakata 4096 Feb 6 14:11 ..
-rw-r–r– 1 munakata munakata 25767 Feb 6 13:49 drm.h
-rw-r–r– 1 munakata munakata 7818 Feb 6 13:49 drm_fourcc.h
-rw-r–r– 1 munakata munakata 13152 Feb 6 13:49 drm_mode.h
-rw-r–r– 1 munakata munakata 2629 Feb 6 13:49 drm_sarea.h
-rw-r–r– 1 munakata munakata 29212 Feb 6 13:49 i915_drm.h
-rw-r–r– 1 munakata munakata 7895 Feb 6 13:49 mach64_drm.h
-rw-r–r– 1 munakata munakata 12923 Feb 6 13:49 mga_drm.h
-rw-r–r– 1 munakata munakata 6593 Feb 6 13:49 nouveau.h
-rw-r–r– 1 munakata munakata 5572 Feb 6 13:49 nouveau_drm.h
-rw-r–r– 1 munakata munakata 2555 Feb 6 13:49 omap_drmif.h
-rw-r–r– 1 munakata munakata 4221 Feb 6 13:49 qxl_drm.h
-rw-r–r– 1 munakata munakata 9901 Feb 6 13:49 r128_drm.h
-rw-r–r– 1 munakata munakata 13304 Feb 6 13:49 r600_pci_ids.h
-rw-r–r– 1 munakata munakata 2839 Feb 6 13:49 radeon_bo.h
-rw-r–r– 1 munakata munakata 1991 Feb 6 13:49 radeon_bo_gem.h
-rw-r–r– 1 munakata munakata 1673 Feb 6 13:49 radeon_bo_int.h
-rw-r–r– 1 munakata munakata 5121 Feb 6 13:49 radeon_cs.h
-rw-r–r– 1 munakata munakata 1601 Feb 6 13:49 radeon_cs_gem.h
-rw-r–r– 1 munakata munakata 2173 Feb 6 13:49 radeon_cs_int.h
-rw-r–r– 1 munakata munakata 36015 Feb 6 13:49 radeon_drm.h
-rw-r–r– 1 munakata munakata 5876 Feb 6 13:49 radeon_surface.h
-rw-r–r– 1 munakata munakata 7054 Feb 6 13:49 savage_drm.h
-rw-r–r– 1 munakata munakata 2534 Feb 6 13:49 sis_drm.h
-rw-r–r– 1 munakata munakata 8291 Feb 6 13:49 via_drm.h
-rw-r–r– 1 munakata munakata 17088 Feb 6 13:49 vmwgfx_drm.h14 / 46 Hisao Munakata Creating Eco-System for R-Car LCB
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Easy solution : fork to create original kernel, but…
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Background
PC variant vs. embedded
Why we need eco-system for embedded Linux

Linux eco-system = the power of collective wisdom
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R-Car SoC intro
R-Car Linux BSP development

What we are doing for Renesas
R-Car Linux development
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R-Car SoC intro
R-Car Linux BSP development

Renesas R-Car series SoC : scalable design concept

http://www.renesas.com/applications/automotive/cis/cis_highend/index.jsp
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R-Car SoC intro
R-Car Linux BSP development

BSP is source level compatible for H2,M2 and E2

19 / 46 Hisao Munakata Creating Eco-System for R-Car LCB



Why we need eco-system specially for embedded Linux?
What we are doing for Renesas R-Car Linux development

embedded Linux eco-system
conclusion

R-Car SoC intro
R-Car Linux BSP development

kernel is binary level compatible across the boards
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R-Car SoC intro
R-Car Linux BSP development

Renesas R-CarM2 SOC (for mid-range system) 1/3

http://www.renesas.com/press/news/2013/news20130926_s.jsp
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R-Car Linux BSP development

Renesas R-CarM2 SOC (for mid-range system) 2/3

http://www.renesas.com/press/news/2013/news20130926_s.jsp
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R-Car SoC intro
R-Car Linux BSP development

Renesas R-CarM2 SOC (for mid-range system) 3/3

http://www.renesas.com/press/news/2013/news20130926_s.jsp
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R-Car SoC intro
R-Car Linux BSP development

R-Car gen2 Linux BSP whole development process
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R-Car SoC intro
R-Car Linux BSP development

(1) Upstream lf_pub_whowriteslinux2015.pdf
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R-Car SoC intro
R-Car Linux BSP development

Renesas adopts upstream first strategy
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R-Car SoC intro
R-Car Linux BSP development

iterative approach to minimize code fragmentation
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R-Car SoC intro
R-Car Linux BSP development

Result of 2014 lf_pub_whowriteslinux2015.pdf
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R-Car SoC intro
R-Car Linux BSP development

(2) LTSI development process
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R-Car SoC intro
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(2) LTSI = cutting edge device on the solid software
version fixes
v3.3 -> v3.3.8 698
v3.4 -> v3.4.95 4,506
v3.5 -> v3.5.7 816
v3.6 -> v3.6.9 676
v3.7 -> v3.7.10 718
v3.8 -> v3.8.13 996
v3.9 -> v3.9.11 746
v3.10 -> v3.10.69 4,175
v3.11 -> v3.11.10 677
v3.12 -> v3.12.38 4,262
v3.13 -> v3.13.11 903
v3.14 -> v3.14.33 2,786
v3.15 -> v3.15.10 703
v3.16 -> v3.16.7 871

R-CarM2 was released after the release of kernel 3.10
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R-Car SoC intro
R-Car Linux BSP development

Backported R-carM2 device support to LTSI-3.10
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R-Car SoC intro
R-Car Linux BSP development

(3) continuous backport after LTSI merge closed
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R-Car SoC intro
R-Car Linux BSP development

(3) continuous backport after LTSI merge closed

https://git.kernel.org/cgit/linux/kernel/git/horms/renesas-backport.git/log/?h=bsp/
v3.10.31-ltsi/rcar-gen2-1.9.2
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R-Car SoC intro
R-Car Linux BSP development

(4) super-long term security fix adoption
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R-Car SoC intro
R-Car Linux BSP development

BSP maintenance : new bug-fix patch tracking

We continue check if new fixes is available
automated upstream patch scan from git
crawling scope is own code or modified code
F : patch severity parsing

H : crash, dead, freeze, hang, hung, leak, oops, panic
M : err, error, fix, fixes, fixed, bug
L : tidyup, typo, warn, warning

S :check if this patch is cc’d to stable@vger.kernel.org
L :check if this patch is already a part of LTSI kernel
B :check if this patch is send to renesas-backport git
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R-Car SoC intro
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BSP maintenance : new bug-fix patch tracking

actual scan result example (comparing upstream 3.10..3.19)
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R-Car SoC intro
R-Car Linux BSP development

(5) local in-house patch adoption and elimination
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R-Car SoC intro
R-Car Linux BSP development

(5) local in-house patch adoption and elimination

we try to eliminate in-house code from our BSP, however
Due to time constraint (=up to six months needed for
upstream-first attempt), we still need to manage some
in-house patch.
We start up-porting challenge (in-house code to the
upstream flow) to eliminate (at least reduce) in-house
code.
It requires an extra code polish to comply with latest
mainline kernel patch adoption criteria. But we believe
this is the valuable challenges.
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Openness (hard & soft) is a key

embedded Linux eco-system
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Openness (hard & soft) is a key

R-Car low-cost reference board intro. @ eLinux wiki

http://elinux.org/R-Car/Boards/Porter
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Openness (hard & soft) is a key

Renesas R-CarM2 Porter board on eLinux

http://elinux.org/R-Car/Boards/Porter
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Openness (hard & soft) is a key

Renesas R-CarE2 SILK board on eLinux

http://elinux.org/R-Car/Boards/SILK
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Openness (hard & soft) is a key

Renesas R-CarM2/E2 yocto instruction on eLinux

http://elinux.org/R-Car/Boards/Yocto
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Conclusion

Introduced why embedded Linux requires BSP and what
is the potential problem of too unique embedded feature
adoption to the Linux kernel.

Introduced Renesas R-Car gen2 Linux BSP development
process and result.

Introduced newly opened public web (eLinux) where you
can obtain R-Car Linux BSP and related information.
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Resources

R-CarH2 intro =
http://am.renesas.com/applications/automotive/cis/cis_highend/rcar_h2/index.jsp
R-CarM2 intro =
http://am.renesas.com/applications/automotive/cis/cis_highend/rcar_m2/
R-CarE2 intro =
http://am.renesas.com/applications/automotive/cis/cis_highend/rcar_e2/index.jsp
R-Car series road map =
http://www.renesas.eu/products/soc/assp/automotive/index.jsp

R-CarM2 Porter board = http://elinux.org/R-Car/Boards/Porter
R-CarE2 SILK board = http://elinux.org/R-Car/Boards/SILK
R-Car gen2 public yocto intro = http://elinux.org/R-Car/Boards/Yocto
R-Car gen2 GFX/MMF evaluation download =
http://www.renesas.com/secret/r_car_download/rcar_demoboard.jsp

e-mail = Hisao Munakata (hisao.munakata.vt(at)renesas.com)
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