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disruptive
technology >
Drmance growth _ _ - - - -
- User needs

od enough

Go

Sustaining
Innovation
= Do More better

sustaining
technology
growth

Disruptive Innovation

* Low-end disruption
* New market disruption

Not good
enough

»

[ Developer can not allocate previous scale of budget J

Time

Concept of “Disruptive InnO\E/ation” - Clayton Christensen )
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o disruptive
o technology _>
Performance o growth _ _ - - -
i 9 - User needs
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Good enough
Commodity

‘g_round gIaSS.jOInt paradigm shift modular component
original soft architecture open soft architecture
custom implementation common code reuse

-

—

Not good
enough

Open platform include intentional redundancy, and you
should not optimize it. Otherwise you will need to spend
consecutive maintenance cost. That is debts but asset.

Time
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Work with the community

B Some key open source developers works inside Renesas.
B We had been contributing to upstream kernel development.
B We can manage core OS kernel technology inside Renesas.

4 Open Standard
KHRCONOS

GROUP
Open Standards for Media Authoring and Accelerofion

videodlinux

e’

i
DA | 31 ~~gstreamer
INUX Kernel core aeveiopers
2 - & N &z~

NEXT BAR

~

)

upstream kernel developers : 2009 kernel summit photo

Company Confidential RRENESAS




new ARM kernel submission direct path

B “R-Mobile” is now approved as new ARM sub architecture.
B Renesas utilize dual path for kernel code submission path.

/
LENESAS
kernel development
in-house —
developer
_ Paul Mundt
@ R-Mobile SH maintainer
&R-Car rmobile maintainer
@®R-Home _ e
community
developer — ¥
imon Horman
\ ARM committer

)

Renesas device
specific patches

RuseIIKing
ARM maintainer

/

16

Company Confidential

Linus Torvalds
Linux master

common ARM
patches

RENESAS
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Status of series of
Kernel development
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Source code growth
= 0.8ML/year from 2004-2008, 1.8ML/year since 2009,

= Large code removal happened 2.6.23 and 2.6.36

Linux Kernel source line growth
16

14- 1,8,35
=33 _'ﬁ":’rﬁ"-‘_r/r

o [2004] [2005] [2006] [2007] [2008] [2009] [2010]

0 3&5 130 1085 - 14580 1825 2190 2555
Days since 2.6.0
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# of lines In each releases
Version Lines added %
2.6.25 9,232,541 - 4,2%
2.6.26 9,411,790 179,249 1.9%
2.6.27 9,630,023 218,233 2.3%
2.6.28 10,115,662 485,639 5.0%
2.6.29 10,930,802 815,140 8.1%
2.6.30 11,557,329 626,527 5.7%
2.6.31 11,966,482 409,153 3.5%
2.6.32 12,530,196 563,714 4.7%
2.6.33 12,910,203 380,007 3.0%
2.6.34 13,241,101 330,898 2.6%
2.6.35 13,465,772 224,671 1.7%
2.6.36 13,419,556 -46,216 -0.34%
2.6.37 13,916,403 496,847 3.70%
2.6.38 14,208,946 292,543 2.10%
2.6.39 14,533,662 324,716 2.3%
Added : difference with previous release 10
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M Lines g
of Code

This year is 20™ anniversary of Linux

= Linux is growing with rapid pace and further
acceleration is on going from 2009

Linux Kernel source line growth
16

14 -
12 -

10 -

E_

24
4- z2.4.0
24,0108t
Y4004
il ] -|

2 220 _ -
.r'
20 ansa2038 7

—

el

0 0,95C -
a -_——'I—

0,02
1991 1952 19593 1994 995 1996 1997 ~ 958 18999 2000 2601 2002 2003 2004 2005 2006 2007 2008 2008 2010 2071
Years since 0.01
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Number of developers sent patches
= More than 1000 of developers since 2.6.23

= Become average 1,300 developers this year

Number of developers sent patch
1400 \
1300 / \_‘_._J___J’A\_/
1200 - i e
/ \_,r/
1100 - /
rp'
1000 =
900 /
800 - B
[
#of 700- /'/

developers
600 - o

]
500 /\

!

400 4
300 -
200 -

]

0 [2005] | [2006] | [2007] | [2008] |[2009] | [2010] |[2011]

11 12 1= 14 15 18 17 18 19 20 21 22 22 24 25 26 27 28 29 20 21 32 23 24 25 35 27 28 =9
2.56.% releases
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Development Process

= Merge window and Release candidates

= 2 weeks of merge window just after kernel released

= Each RC takes a week or 10 days, continue 8-9
times

Week: 0 2 11-12

Merge
Window

2.6 N e T 62 i T3 e TCX o 261

New
features

—=+— Stabilize

13
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Days spend for each releases w/ RCs
Version Days -RC

.26 87 -rc9

27 88 -rc9

.28 76 -rc9

.29 80  -rc8 e —
.30 79 <rch ; The Linux Kernel Archives
eI 91 -rc9 e

32 85 -rc8 e ——

i 33 83 _ FCB TS ol SO —— .-m:.l-r...m.t -
.34 81 -rc/ O zeme
3D &7 -rcé
.36 80 -rc8
.37 77 -rc8 e =
.38 69 -rc8 i
.39 65 -rc’/

! RN EETE ]
: BARNGEd

NMNMNMNNMNMNNMNNMNNMNNNMNNNDDDND
SO0 OOOOO OO

14
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Days to develop each releases
= Average 73 days in last 4 releases

= Average 84 days in last 10 releases

Linux development days per release

120
110 -

100 -

90
30 - ------- [ - -- - e e e e g e
70
Days 50
50
40
30
20
10 [2007] 12008] [2009] 12010] [2011]

0

20 21 22 22 24 25 EE 27 2B 25 Eﬂ 31 32 323 =4 3§ 35 =7 28 29
2.6.x Release
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Number of MAINTAINERS

= 913 maintainers in 2.6.39

Number of Maintainers in Linux releases
1000

900 - o

800 - 4
700 o
600 - o

# of 500 - —
maintainers o

400 |

L o

-
—

o

_—

300

200 -

1GZ' [2009] [2006] | [2007] [2008] | [2009]| [2010] ([2011]

10 11 12 12 14 15 16 17 12 19 20 21 22 22 24 25 26 27 22 29 =20 21 32 32 24 25 36 37 38 239
2.6.X releases
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Choosing feature of Linux
= Possible by using “make manuconfig” (or xconfig)
= There are 761 of Kconfig files in 2.6.39
= 11,447 of configuration items

Z71IL(F) &R&EE) FRN) WWKT) ~ILF(H)
.config — Linux/i386 3.1.0-rc9 Kernel Configuration

Power management and ACPI options
Arrow keys navigate the menu. <Enter> selects submenus ——>.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><{Esc> to exit, <> for Help, <>
for Search. Legend: [#] built—-in [ ] excluded <M> module < >

[*] Suspend to RAM and standby
[*] Hibernation (aka "suspend to disk’)
() Default resume partition

[§] Run-time PM core functionality

[#] Power Management Debug Support

[ 1 Extra PM attributes in sysfs for low-level debugging/testin
[*] Test suspend/resume and wakealarm during bootup

[#] Suspend/resume event tracing

[*] ACPI (Advanced Configuration and Power Interface) Support -—-
[*] SFI (Simple Firmware Interface) Support -—>

<Select < Exit > < Help >

19
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Growth of configuration files
= 747 of configuration files in 2.6.39

Number of config file in each releases
800

700 - -
600 -

500 A

# e
Kmﬁ;ig 400 - P

files g

300 - AT

200

100 -

[2005] [2006] | [2007] | [2008] |[[2009] |[2010]  |[2011]

10 11 12 1= 14 15 16 17 12 19 20 21 22 23 24 28 26 27 28 29 30 31 22 23 34 =25 26 37 3£ 29
Z2.56.% releases
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# of configuration items
= 11,447 of configuration items in 2.6.39

Number of config items
12000

11000 - §o i
10000 - —

9000 - .~
8000 |

7000 - 1
e |
o 6000 - -
itemg

5000 _——"

4000 -

=000

2000 -

9% [2005] | [2006] | [2007] | [2008] |[2009] |[2010]  |[2011]

10 11 12 12 14 15 18 17 18 19 20 21 22 22 24 25 26 27 28 29 30 31 22 23 34 35 2E 27 =28 39
2.6.X releases
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Distribution is the key
(D BIBRFED )

* Working on fixes and enhancements

* Integrating others changes

Git - -BH AN T LB EBELYEIH
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gitk = History Visualization

{3 FFUr—av B VAT

806 gitk: linux-2.6
IJF1l W% Eai—

[SCSI isci: fix 32-bit operation when CONFIG_HIGHMEME4G=n
[SCSI isci: fix sata response handling

Merge branch ‘for-linus’ of git:Yoss.sgi.com/xfs/ixis

xfs: fix & use after free in xfs_end_io_direct_write
restore pinning the victim dentry in vis_rmdir()/vs_rename_dir()
lib/sha1.c: quiet sparse noise about symbol not declared
pci: Don't crash when reading mpss from root complex
Merge branch "acpi’ of git:/github.comAenblinux
Merge branches "apef’, 'bz-13195" and ‘doc’into acpi
PMP: update pnp.debug usage (needs value on command line)
acpica: ACPI_MAX_SLEEP should be 2 sec, not 20
ACPI APEI: Add Kconfig option IRQ_WORK for GHES
APEL Fix WHEA _OSC call
Merge branch "upstream/bugfix’ of git/igithub.com/jsgilinux-xen
xen: use non-tracing preempt in xen_clocksource_read()
Linux 3.1-rcé
Merge branch ‘drm-fixes’ of git:/people.freedesktop.org/~airlied/inux
drm: Remove duplicate "return” statement
Merge branch 'drm-nouveau-fixes’ of git/anongit.freedeskiop.org/gitnouveaulinux-2.6 into drm-test
drm/nv04/cric: Bail out if FB is not bound to cric
drm/nouveau: fix nv04_sgdma_bind on non-"4kB pages” archs
drm/nouveau: properly handle allocation failure in nouveau_sgdma_populate
drm/nouveau: fix cops on pre-semaphore hardware
drm/nv50/cric: Bail out if FB is not bound to cric
t drm/radeon/kms: fix DP detect and EDID fetch for DP bridges
@ Merge branch fixes' of gitigitlinaro.org/people/arnd/arm-soc
Merge branch for_3.1/pm-fixes-2' of git/gitorious.orgkhilmandinux-omap-pm into fixes

Y

L 1 OMAP: omap_device: fix ICONFIG_SUSPEND case in _noirg handlers
Merge branch sirffixes’ into fixes
L ARM: CSR: add missing sentinels to of_device_id tables

. Merge branches ‘cnsdxxxfixes’, 'omap/fixes’ and 'davincifixes' into fixes
'. ARM: davinci: fix cache flush build error

@ ARM:davinci: correct MDSTAT_STATE_MASK
L7 & ARM: davinci: da850 EVM: read mac address from SPI flash

OMAP: powerdomains: Make all powerdomain target states as ON at init
OMAP2430: hwmod: musb: add missing terminator o omap2430_usbhsotg_addrs]]
OMAP4: clock: fix compile warning

OMAP3: clock: indicate that gpt12_fck and wdt1_fck are in the WKUP clockdomain

Merge branches 'non_hwmod_compliant_fix_3.1rc’, 'omap3_clock_fixes_3.1rc’, 'omap4_cloc
OMAP: clockdomain: Wait for powerdomain to be ON when using clockdomain force wake

Dan Williams <dan.j.williams@intel.com:

Dan Williams <dan J.willlams@intel.com=>

Linus Torvalds <torvalds@linux-foundation.orgs
Christoph Hellwig <hch@infradead.org=

Al Viro <viro@ZenlV linux.org.uk=>

H Hartley Sweeten <hartleys@visionengravers.com:
Benjamin Herrenschmidt <benh@kernel.crashing.org>
Linus Torvalds <torvalds@linux-foundation.org=
Len Brown <len brown@intel.com:

Bjorn Helgaas <bhelgaas@google.com:

Len Brown <len brown@intel.com=>

Chen Gong <gong.chen@linux.intel.com=
Matthew Garrett <mjg@redhat.com>

Linus Torvalds <torvalds@linux-foundation.org:
Jeremy Fitzhardinge <jeremy fitzhardinge@citrix.com=
Linus Torvalds <torvalds@linux-foundation.org>
Linus Torvalds <torvalds@linux-foundation.org:
Lin Ming <ming.m.lin@intel.com=

Dave Airlie <airlied@redhat.com>

Emil Velikov <emil.l.velikov@gmail.com=

Marcin Slusarz <marcin.slusarz@gmail.com:
Marcin Slusarz <marcin.slusarz@gmail.com:
Ben Skeggs <bskeggs@redhat.com>

Emil Velikov <emil.l.velikov@gmail. com=

Alex Deucher <alexander.deucher@amd.com:
Linus Torvalds <torvalds@linux-foundation.org:
Arnd Bergmann <arnd@arndb.de=

Kevin Hilman <khilman@i.com:

Arnd Bergmann <arnd@arndb.de=

Jamie lles <jamie@jamieiles.com=

Arnd Bergmann <arnd@arndb.de>

Linus Walleij <linus.walleij@linaro.org=

Sergei Shtylyov <sshiylyow@ru.mvista.com:
Rajashekhara, Sudhakar <sudhakar.raj@ti.com>
Paul Walmsley <paul@pwsan.com:

Santosh Shilimkar <santosh.shilimkar@ti.com:
Rajendra Nayak <rnayak@ti.com>

Paul Walmsley <paul@pwsan.com:

Paul Walmsley <paul@pwsan.com:

Paul Walmsley <paul@pwsan.com>

2011-07-30 09:16:45
2011-07-30 09:16:40
2011-09-1508:08:29
2011-09-14 07:26:00
2011-09-15 02:55:41
2011-09-10 03:30:27
2011-09-14 03:16:33
2011-09-13 12:39:53
2011-09-13 09:00:00
2011-08-12 03:14:05
2011-08-30 12:01:58
2011-08-10 11:46:22
2011-08-1201:06:28
2011-09-13 092231
2011-08-25 01:54:24
2011-09-13 06:02:02
2011-09-13 05:49:07
2011-09-07 23:58:09
2011-09-0917:10:04
2011-08-26 05:36:51
2011-08-23 06:22:13
2011-08-23 06:14:05
2011-08-23 0923:11
2011-08-22 06:48:12
2011-09-02 23:23:09
2011-09-13 03:51:35
2011-09-13 03:30:22
2011-09-02 02:59:36
2011-09-12 23:59:37
2011-08-02 05:09:36
2011-09-11 06:20:25
2011-08-03 00:48:38
2011-07-09 00:24:57
2011-07-12 19:28:53
2011-09-05 112116
2011-08-20 07:59:39
2011-08-20 07:59:39
2011-09-05 11:20:53
2011-08-21 15:28:56
2011-08-23 07:13:00
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© © © & s
—> Suspects

“It used to work but now it doesn't!”

* There Is a bug somewhere "between these two
revisions”, but where? (T ULIEZD?)

* Non-linear nature of the history makes things a
bit complex.

Intreduction to git.
Copyrght € 200€ Junio C Hamano, All righ:s reservec

Git 2> =-BHADTLEUEH L YEIA
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Linux kernel FIFE® 80% LLEMWTEEDETRR
\ Company Name Number of Change
A Mone 35,643 18.9%
Red Hat 23,356 12 4%
Movel 13,120 70%
B 13,025 59%
Unkrnown 12,0450 £4%
Intel 11.028 5 8%
consultants 4817 2 6%
Oracle 43467 2 3%
Renesas Technology 2621 1.4%
Thie Linux Foundation 2488 1.3%
| academics 24464 1.3%
Gl 2 450 1.3%
| Fuijitsu 2,293 1.7%
Parallels D 294 1.2%
Analog Devices 1.955 1.0%
Mokia 1.895 1.0%
HP 1.854 1.0%
MontaVista 1.821 1.0%
Google 1.585 0.8%
AMD 1.518 0.8%
Freescale 1.501 0.8%
=| Development
i w [\
- +1 £15 723 5709 -
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N

ARM: mach-footbridge: add missing header file <video/vga.h>

ARM: mach-orion5x: add missing header file <linuxivga.h=

arm: fix compile failure in orion5x/dns323-setup.c

Merge branch "samsung/fixes’ of git+sshz/master kernel.org/pub/scmilinuxkernel/igitarmlinux-al
ARM: 55P: fix bug in spdif_clk_get _rate

ARM: EXYNOS4: Add restart hook for proper reboot

ARM: EXYNO34: Increase reset delay for USB HOST PHY

ARM: 35P: add required chained_irg_enter/exit to gpio-int code

ARM: EXYNOS4: add required chained_irg_enter/exit to eint code
ARM: SAMSUNG: Add chained enry/exit call to timer interrupt handler
ARM: S3CE64XX: Fix build break in PM debug

ARM: S5PV210: Fix build warning

ARM: EXYNOS4: Fix the IRQ definitions for MIPI CSIS device

ARM: EXYNOS4: remove duplicated inclusion

ARM: EXYNOS4: Fix wrong devname to support clkdev

ARM: EXYNOS4: Use the correct regulator names on universal_c210
ARM: SAMSUNG: Fix Section mismatch in samsung_bl_set()

ARM: 55P64X0: Replace irq_gc_ack() with irg_gc_ack_set _bit{)

remove remaining references to nfsservctl
Merge gitz/gitkernel.org/pub/scmiinux/kernel/git'davem/net
netpoll: fix incorrect access to skb data in __netpoll_rx
cassini:init before use in cas_interrupti.
can:ti_hecc: Fix uninitialized spinlock in probe
can:ti_hecc: Fix unintialized variable
net: sh_eth: fix the compile error
netiphy: fix DPB38ES5 phy interrupt handler
Merge branch 'master’ of gitgit kernel.org/pub/scm/linuxkernel/gitlinville/wireless into for-davem
ath9k: Fix PS wrappers in athk_set_coverage_class
carl3170: Fix mismatch in carl9170_op_set_key mutex lock-unlock
wi12xx: add max_sched_scan_ssids value to the hw description
wi12xx: Fix validation of pm_runtime_get_sync return value
wi12xx: Remove obsolete testmode NVS push command
bcma: add uevent to the bus, to autoload drivers
ath9k_hw: Fix STA (AR9485) bringup issue due to incorrect MAC address
rt2x00: do not drop usb dev reference counter on suspend
mac80211: fix suspend/resume races with unregister hw
Merge branch 'master’ of master.kernel.org/pub/scmlinux/kernel/gitpadovan/iluetooth
Bluetooth: cmitp: Fix session cleanup on failed conn add
Bluetooth: hidp: Don't release device ref if never held
Bluetooth: hidp: Only free input device if failed register

Bryan Wu <bryan.wu@canonical.com=

Bryan Wu <bryan.wu@canonical.com=

Paul Gortmaker <paul gortmaker@windriver.com:
Arnd Bergmann <arnd@arndb.dex>

Naveen Krishna Chatradhi <ch.naveen@samsung.com:

Kyungmin Park <kyungmin.park@samsung.com:
Yulgon Kim <yulgon kim@samsung.com>

Marek Szyprowski <m.szyprowski@samsung.com:
Marek Szyprowski <m.szyprowski@samsung.com:
Marek Szyprowski <m.szyprowski@samsung.com:
Abhilash Kesavan <a kesavan@samsung.coms:
Abhilash Kesavan <a kesavan@samsung.com:
Sylwester Nawrocki <s.nawrocki@samsung.com:
Huang Weiyi <weiyi.huang@gmail.com:
Jonghwan Choi <jhbird choi@samsung.comz
Kyungmin Park <kyungmin.park@samsung.com:
Kukjin Kim <kgene kim@samsung.com:
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