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2|5 A o Ab(history)

-

Linux & Al

— Ziete (a2 Lin

— 1991 version OOl
e 19944 0|= 2l=

« 19964 2.0
He, 220

e 1999 22 HAEQ| &2
x/\—l U}&I

e X224 HAEO| =2 AIEE 1) 2.6 & AMEA
— A. Tanenbaum 12 ==2| Minix J| Bt
(http://www.cs.vu.nl/~ast/minix.html)
— Philosophy of COPYLEFT(open source)
— GNU support
— Various Distributions : Redhat, Debian, Slackware, Alzza,
MontaVista, Lineo, Gmate, Zaurus, Samsung, IBM, ..

B. Torvalds

—"IIIU‘

= HA 1.0
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= B30 MY
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Linux/GNU

S =0t Al

=
=

=
=

2|+ E2FX(Linus Torvalds)
- A|EO| 2l&

_3|5A AAFCE GNUO| GPLO| 3} OlE]uof 274

4 o —
Aa-IE_iE Dl_l-EIJ

2| Xt E A=0H(Richard Stoliman)
.GNU Z2HMEQ| 2|2 FSFE 42
-7H1| 2| = E (CopyLeft) =&

2ff 2| & (Larry Wall)
- o| K| &K}
-RE oA T2 O 7K A Y Bt

B & (Bob Young)
-RedHate| & & EAL LEAL 239 M4
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| =42 GNU

« GNU (GNU’s not Unix)

— 80 [ =8t 2| XtE A= CHRichard Stallman)Oil 2| 6t
O:I Ale—

— GPL (GNU Public License)

+ GPLO| S|t RE ATEF 0= 282

C B ATES HESIA B Ot X BB A4 2
JHaH o &
e U2 JfHe AAIS ATERHz Edol= HHE A S0[LE
=oli0fl CHet HEH Y0l 8l
— Linux0fl gcc, emacs == 04
— BSDOI E2 7ot RECIEIE EeotAH ot= Al
A=

» 2|=2L= GPLOl 2140t BHLE
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« HE HA
— S Ab : http://www.linux.org/dist/kernel.html
— H& =Xt XY.ZZ
« X:HE2 HHN
c Y A VS Ex>IE S
« ZZ : Modifications, AtAst B3
— ¢ B &

- M2=2 Gh&et D=0l 0101 FIHEN US
« IJ|IJt IS Alh= ©&E0l US

- A2 BH2 HE
- LHICIE AIAEIS 2015 Dd
- EBR8 JIsE 1d

- E2&dd=s 1d

F

0x
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OZ2|AH 0l =& 3
ErHI(Dalvik) 7FAHH A
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X™t=l O30 el 23}
SQLite:dd 3= OOl MEstE flet A
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0t 71100 E X

Cortex-A8 Core 7|Hto 2 AFM CPU
SS5PC100 EHXl (667Mhz)

3D Hardware 7}=7| CPUO|| 7|2 L{ZE
Wince 6.0, Android,Embedded linux M|
9l Z2HEO| Kt HE

& Ziet X[ &

HDMI TV out 7|5 X| &

72100 mm, M2 70mm=Z SLCf ZtH
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OO A

AARRRIITARIIN) ]

i

i a9 vis 1]
1 S5PC100 Application Processor 2 |DDR2 SDRAM
3 |SLC NAND Flash 4  [10/100 Ethernet RJ45 Connector
5 |Speaker Output 6  |Microphone Input
7  |Headphone Output 8 |USB 1.1 Host Connector
9 |DC +5V Power Input 10 |Power On/Off Switch
11 |RS232C Port from UARTO & UART1 12 |Boot Mode Switch -1
13 Boot Mode Switch -2 14 |USER Switch
15 |Reset Switch 16 |USB 2.0 OTG Connector
17 |Samsung 4.8” WVGA TFT Connector 18 |Camera Expansion Header
19 JTAG Connector 20 |FT2232 USB/Serial/JTAG Controller




0t 71100 SFEQ| O

icro-SD card
onnector




[ e e

|
|
[
48" |
WVGA Color TFT (800x480) :
|
|
|

|
|
|
|
: /w Touch
|

|

1
| 40pin LCD Expansion Con. |

I

1G bit x15 — —
DDR2 UARTD | | 3Pin
X RS232C CON
m Level
1 Converter :
1G bit x16 v UART1 | 3Pin
DDR2 A CON
R
s T |LUART2
2Gbit
SLC NAND i u
m L SEEN SR
0 —
Rfs fd LEAm 300 microSD 1 1
Transformer Caonltroller Sockel (2) g
i s| sos1 Pl P
usBe1 1 D
Host S5PC100 g g
|_Sb2 B a
UsSB 2.0 | Cc C
oTG ] o) (o] o
| SPI0 N N
s
P #| |#
Camera | SPI1 1 2
Con
— L SPK
32 | | R SPK
21 1250 1 wimgeso [ MIC
s
- HP
HDMI Jack
Connector 1

http://www.mangoboard.com




S5PC100
O
Cortex-A8 Core 256MB
DDR2
Booting Device
Security
Sub-System NAND
OnaNAND
NAND
Controter SDiMMC
< USB
32KB 96KB OneNAND ™|
Internal ROM Internal SRAM Controller T~ 0s
[IROM] ] SOAMG | Operating
BLO 1 Controller @‘
Boot Loader 0 USB
Controller
XOM PIN NFMOD PIN
Operating Mode Mand Flash Mode
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SW100: XOM

N SO Pt

0l gaoz
g0l
SHE 00
HighJt &

SW101: NFMOD

http://www.mangoboard.com

# SW100 Swiol
1 XOMO NFMODO
2 XOM1 NFMOD1
3 XOM2 NFMOD2
4 XOM3 NFMOD3
5 XOM4 NFMOD4
6 NC NFMOD5




S5PC100 £ &

0 C

Function

Sigmal

o]

Description

Pad

Type

OM[4:0]

Input

CM4]:
0 = normal mode, 1 = teat mode

M3
0 = 12t boot loader in iIROM |, 1 = reserved

COM[2:1] -
00 = 2nd boot loader in NAND flash
01 = 2nd koot loader in CneMAND
10 = 2nd boot loader in MMC
11 = Reserved

OM[D] - APLLUMPLL input selection

0= XXTI
1 = KusbhxTI

XOM
[4:0]

Dedicated

NFMOD
[5:0]

Input

MFMOD [5] :
o=2" booting from the device selected by OM[2:1]
1 = 2" booting from USBE

When OM[2:1] = 00 (2" boet loader in MAMD Flash),

NFEMOD [1:0]:
00 = Smiall Block (512page),
10 = Large Block (2045page),
11 = Large Block (4096page)

MFMOD[2]:
0 = 3 address cycles (for amall block) or 4 cycles (for
large block)
1 = 4 address cycles (for amall block) or & eycles (for
large block)

NFMOD[4]:
D= 8bit ECC
1 = ECC off

XMFMO
D

[5:0]

Muxed

http://www.mangoboard.com
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« USB Boot Mode
« Nand Boot Mode
« SD Boot Mode




211100 USB Mode

SW101 u
- ]

T 3456

Button[6]=NFMOD[5]=1
Button[5:4]=NFMOD[4:3]=don’t care
Button[3:1]=NFMOD[2:0]=NAND & &

Large Block,

2048byte page,

4 addr-cycle

http://www.mangoboard.com



0F751700 Nand Boot Mode

SW10

mwmas;w % r

- "™y

‘H R NN E E Y

-
o
m
O

™

o

x

'OM[2:11=0b00’ ,
'NFMOD[2:0]=0b110’ > - _ ihe ¥
Nand Large Block , 4 Addr Cycl@SSERSESISEE" -+

68 091 A2 Nand Booting 7z S

e b B

\llIHHIIH

ES
190 1%

.,‘“'
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0F71700 SD Boot Mode

= 4 Y2 "’WE]‘! —d—""
SW100 l | 1O, ki BT -fl
ON ,
SW10 T | -, NN E GG ‘ Z rjggl:’

[[!!!' a
-

:{ b

Wy

OM[2:1]:0610 MMC boot mode ~

-~
-
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Boot Mode &A=

« Booting Mode A&
« DNW Tool C}&&EH7]
(http://cafe.naver.com/embeddedcrazyboys/5701)

. M rEEX] ok " &}O|
UART Port M7 "ZHA|2ta| K1 2ol

r:; DE S 2 HW SSU(H =18] x|
¢ O FS R A <Ra
3 ZEE 2A2(2F) ~ + @ M2C HO2 2 HY HEEY A
m ANAE 23 ' 0 ANAE ZX
4}_1] OME S04 +-58 0|01F ZH
. 29 20 - HEH
22 AER Y OB ¥ IHE
2J123AED - % ZE (COM 2 LPT)
g mxl 24| R} ¥ USB Serial Port{COM4)
Sy HE o o T2 4 M
DlEN HEL + @9 9 QB HOIA ZX
g A3 2t 23 + . DVD/CD-ROM S2H|E
[123 23 + =3 IDE ATA/ATAPI HEE
Eiln MHIA QI 22 T2 e V t &= SCSI B RAIND HEEZEA
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Mangol00 USB Boot Mode & &

« DNW Tool Al

+ 22100 SE0f T2 UART USB 1 [ mm
« SW101 Boot AQX| =X

1723456

Button[6]=NFMOD[5]=1
Button[5:4]=NFMOD[4:3]=don’t care

° X~ _?I;_I |7|— k=3 Ol-EHQ'. 7|-O| Ll.gl:l:l OK Bult-t:rglzélozlkFMODZO]NAND’“

2048byte page,
4 addr-cycle
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211100 UART A Z

. "L ZAEE| ->ZK|BE|X}" PORT 2+
* DNW Tool Configuration 278
« “Serial Port -> Connect “ &l

=

Serial Port
Baud Rate COM Port OK
* 115200 " COM1 Cancel
" 57600 " COM 2
™ 38400 " COM 3
" 19200 « COM 4
" 14400
" 9600

USB Port

Download Address |0x2fe00000




3+ 71100 USB BootlLoader Al&lis}7]

« "USB Port ->Transmit -> Transmit” 41 EH
* "mangol00_bl_umon.bin” MEH

- DNW v0.60C - For WinCE [COM4,115200bps] [USB:OK] [ADDR: Dx2fe00000]

aerial Port USB Port Configuration Help

$IZI(D: | Mango100

= 3 Z01F Z-u-boot

: ykernel
=2 2M  mangol00_test-CHHER A
([cymango 100-u-boot-Y01-000

(Caramdisk
HIE 2t3 ) SMDKC100 USB Driver
(g ) Wince
f

mango100_bl1_umon
LH 2M mango100_uboot
s zlmage_crz

IH OIE(N): |mango100_bl1_umon | 271(0)
O AT |BIN Files (=.bin:+nb0;= st ubi;= dio) | A

TTeCD./ /v agopoaio.corn



0+71100 Nand Mode boot A&

« DNW 4lcH
« UART HZ = NAND Mode Booting
« Wince /1= &&= B 5



01100 SD Boot Alad =

« SDHC Card= E E0| Insert
« Default : GNOME File System
« Android £ &l Bi

(setenv bootargs 'root=/dev/mmcblkOp2

rw rootfstype=ext3
console=ttySAC1,115200 rootdelay=1’)
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Vmware& X|-1

http://www.vmware.com/products/workstation/index.html

Why Workstation What's New Workstation in Action Resources Support

Whi Choose VMware Workstation?

From the creator of PC vittualization comes the most reliable, secure way to run multiple operating systems atthe same
time. Winner of more than 50 industry awards, Vidware Workstation transforms the way technical professionals develop,
test, demo, and deploy software. VYiware Workstation is an integral component of any serious technical professional’'s
toolkit.

Get Maximum Performance for
Windows 7

VMware Workstation 7 is optimized for maximum VMwa re
perfarmance when running an 32-bit and G4-bit

5 ] ]
Windows 7 PCs. Suppors Flip 3D and Aero Peek to workStatlon 7

show live thumbnails of your virtual machines. Run

legacy application with 3D graphics, faster : ’.

perfarmance, and tighter desktop integration better

than Windows XP Mode. Get shared folders and drag
and drop convenience.

http://www.mangoboard.com


http://www.vmware.com/products/workstation/index.html

200 & A4 HE Mo

Home = Evaluate WMwrare Prod

VMware Workstation 7 i

_ Click "Continue” to proceed to the next step.
Register fcr your free 30-day evaluation of WVMware Workstation and discover how it can save you
time and streamlines tasks by transforming the way you develop, test, demo, and deploy software. Logout

With VMware Workstation 7, you can:

Run applications in Linuwx, Windows 7, Windows XP Mode and over 200 other operating
systems all simultaneously

Streamline software development, testing, and debugging with rich integration with the
SpringSource Tool Suite, Visual Studio, and Eclipse

Run VMware vSphere 4 and ESXi in a virtual machine for experimenting, testing, training,
and demonstrating the power of vSphere

Evaluate and test new operating systems, applications and patches in an isolated
environment

Rapidly create virtual machine for students, with all the lessons, applications, and tools
required for the course within a secure, isolated virtual machine

YOUR TRIAL INCLUDES

« VMware Workstation 7 (Windows or Linux)

Learn more about VMware Workstation 7

Register today!

http://www.mangoboard.com




VM ware A X|-

(1) Access Your Email to Activate and Access Your Download

« Please click the link in your evaluation activation email to confirm receipt and gain access to your
download.
= Your (30) day evaluation has begun and will expire on 07/21/2010

Where is my Confirmation/Activation email?

= [fyou have not received your email within 5 minutes, please check your spam blocker or email filters. To
ensure you receive the email, please set your email filter to allow mail from the vmware.com and
connectvmware.com domains.

® Please make sure the email address is a valid one.

» Contactus ifyou need additional help.

Meed us to resend your activation email? To have another confirmation email sent to icanjji@gmail.com, click
here.

Binaries Ik

Workstation for 32-bit and 64-bit @
Windows

05/2510 | 7.1 | 568 MB | Binary (exe) A} Manuslly Download

.exe installation file for 32-bit and 64-bit Windows with Tools

MDSSUM(') c810e88030edccBacci39aefo239f0ca
SHA1SUM(") 5512ch520fc91b8c4eedb0dEf30d1 cfech0fe50f

http://www.mangoboard.com



Vmware & X| -4

Dear jongin,

Thank you for your interest in evaluating VMware Workstation. We are pleased to provide a 30 &f
license to support your evaluation, which will expire on 07/21/2010. Please use the link below to
activate your evaluation license and access download information.

. [ . .
o "'|. =
Ema Il Q'I- I_I o E RegISter O ~Artivate my VMware Workstation Evaluation
Activate your evaluation license and access your download

Use the following link to access the license information and software necessary to complete your
installation:|Activate My Evaluation!

Home = Evaluate VMware Products = VMware Workstation = Activation

VVMware Workstation 7 Product Evaluation

License and Download

Thank you for trying ViMware Workstation 7.

We hope you enjoy your free 30-day evaluation. Your license and download information can be found below. If you have
questions or need support during your evaluation, visit the Vidware Technology Metwork for product documentation,
knowledge bases and other resources.

Licensing Download Information

Licensing

ViMware Workstation 7.1 Expiration Date: Jul 21, 2010 M1480-1V34L-08N3C-0VEK4-2MMOL

http://www.mangoboard.com



Fedora 12 A X|-1

« VmwareO|| A “File->New->Virtual Manchine” A1 EH

Welcome to the New Virtual
Machine Wizard

What type of configuration do you want?

@ Typical (recommended) |

Create a Workstation 6,5-7.0 virtual
machine in a few easy steps.

(™) Custom (advanced)

options, such as a SC5I adapter type,

Workstation 7 [l

[
|
I
\;’M ware® Create a virtual machine with advanced I
I
[
I

< Back [ MNext> ” Cancel

http://www.mangoboard.com



Fedora 12 A X|-2

Fedora 12 AX| CDE Insert

Guest Operating System Installation

A virtual machine is like a physical computer; it needs an operating
system, How will you install the guest operating system?

Install from:

[[ * DvD RW E2H0| 2 (E:) Fedora 121386 D "JJ

Jri Fedora detected.

" Installer discimage file (isa):

[ms ]
I}
i
m

) Iwill install the operating system later.
The wirtual machine will be created with a blank hard disk.

[

http://www.mangoboard.com



Fedora 12 A X|-3

New Virtual Machine wizard T T =

Hame the Virtual Machine
What name wmﬁynu like to use for this virtual machine?

Virtual machine name;:

Fedara

Location:

C:MFedora_12 I

The default location can be changed at Edit > Preferences.

[ <Badk |[ Mext = ][ Cancel ]

http://www.mangoboard.com



Fedora A X|-4

New Virtual Machine wizard T T =

specify Disk Capacity
How large do you want this disk to be?

)

The virtual machine's hard disk is stored as one or more files on the host
computer's physical disk. These file(s) start small and become larger as you
add applications, files, and data to your virtual machine,

Maximum disk size (GE): [

Recommended size for Fedora: 20 GB [

(@ Store virtual disk as a single file

|
) split virtual disk into 2 GE files '
|
|

Splitting the disk makes it easier to move the virtual machine to another
computer.

E Pocket ACE size caloulator

[ < Back ][ Mext = J[ Cancel ]

http://www.mangoboard.com



Fedora & X|-5

New Virtual Viachine Wizarc T I s

Ready to Create Virtual Machine
Click Finish to create the virtual machine and start installing Fedora.

The virtual machine will be created with the following settings:

Version: Workstation 6.5-7.0 -
Cperating Syst... Fedora |

Hard Disk: 80 GB
Memory: 1024 MB (
Metwork Adapt.. MAT |
Cther Devices:  CO/DVD, Floppy, USE Controller, Sound Card - |
4| i | > '
I
I
I

m

[ Customize Hardware. ..

Power on this virtual machine after creation

| <Back || Finish || Cancel |

http://www.mangoboard.com



Fedora & X|-6

Fedora - ¥YMware Yorkstation

'u'irTaI Maching Settings.

Hardware | Options

3

Guest operating syskem ‘fedora’ is nok supparked,
Please select a guest operating system from the General page on the Options tab of

Settings Summary

7| General Fedara

|> Power

[)Shared Folders  Disabled

@I Snapshots

(@) AutoProtect Disabled
@F‘.Eplay Debugging enabled
B Guest Isolation Enabled, Enabled
@Encryption Mot encrypted

Tc:u::ls Default
Remote Display  Disabled

S unity

Appliance View Disabled
B)ace Disabled
Q.ﬁ.dvanced Default/Default

Virtual machine name

Fedora

Guest operating system
Microsoft Windows
(@ Linux
MNovell Metware
Sun Solaris
VMware ESX
Other

Versian:

Other Linux 2.6.x kernel

Warking directory
C:Wredora_12 Browse...
_ir) Suspend files and snapshots will be stored here.,

Virtual keyboard

Use enhanced virtual keyboard




Fedora A X|-9

£l

fedora

—

Please name this computer. The
‘ﬁL hostname identifies the computer on a
— == network.

Hostname: [ ocalhost.localdomain ]

m

| asiz®) | |0£}J%(m -
»

< n

http://www.mangoboard.com



Fedora A 0[-10

Fedora2| Z7| A4%| = YUt ol QIE{Hl AFSOll 2= ATEFR 012 2SS E8st

= lEL|ch o &=
Pl USRI A A 0M RSP | & RS

=

[ ~ZEg o] 7)at
] & M

Please select any additional repositories that you want to use for software installation.
Installation Repo h
[] Fedora 12 - i386

[l Fedora 12 - i386 - Test Updates

i T P O .1 He T [ PO U T

(e T > )

| =k Add additional software repositories | | =/ Modify repository |

You can further customize the software selection now, or after install via the software
management application.

@ Customize later () Customize now

 mEze | | e |

http://www.mangoboard.com



E?j’ Add/Remove Software

oiU(E) HEE) [E SELinux Management }

11
;; b; % Software Update

[icanjji@localk @) ot & Az

etho Link P usq=
inet icanjji 2a01=2... =
inete @ HEI =R Mo
up BF 17
RX packets: 16 errors: 0 ¢
TX packets: 36 errors: 0 ¢ =
collisions: 0 txqueuelen:’ =
RX bytes: 3041 (2.9 KiB) @ me=ry
Interrupt: 19 Base addre:

Mask: 255. 255. 255. 0

== E=E2|H2 2F #E

o Argat el 08
Link encap: Local Loopbat
inet addr:127.0.0.1 Ma: AH| 2
inet6 addr: ::1/128 Scoj olof
UP LOOPBACK RUNNING MTL =
RX packets: 14 errors: 0 ¢ ol
TX packets: 14 errors: 0 ¢
collisions: 0 txqueuelen: o=

RX bytes: 1308 (1.2 KiB) Uy LTS, [OU0 [ 1. £ mLd)

licanjji@localhost ~]§ []

http://www.mangoboard.com
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Fedora 2t-4d AN (SELinux H|=HMd

oigd(f) =2ZHH)

= AlAE C)BE 2t 22 |bj2

P B ZH 2= | 2H
mHY 2o|ge
AFS X} W

SELinux AF2 Xt 3 CHe REAl CHA Blo)E |
o]

HEY3 ==

A|AEl C|ZEE HE 25; |targeted
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TEEREE BEE
nuE SA% S2UH)
\ ) S
DA} MZ DE | 2
i &

(S [
The firewall is disabled.
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Vi _ D:I a:| |

o O |

. o2 oc Ml

a: 7| A 92|+ ZH2Ef @25}7|(append)

A: M7t s Eo| BRE Y25}

L HM X RE ™57 FIEEL] Inserte 42 7|52 &L C})
1A K7E QU F0| B YoM Yot

0: A B2 of2fo| £2 BHST Y 5}7|(open line)

O: 7|4 HIZ 9|0| 2 BHED Y5}

s: 7 A7} QL EHOIE X123 5}

S: 7A7t A B2 XD Y5}

ML o2

« HAN Ol=

h: 1%, j: 912 k: Of2H2, |: QEZ (87| AL 7Hs) - 2XIEHS)
w: CHZEHO]2, b2 O|MEHO| 2 - word £
Ao IZo| K 2R}, $: OIK| B B - 8

AF: B Ofef 2, A3t 3 92, AD: U S0 Of2 R, AU: HHetE 9|2




vi - 348 B E(cont'd)

SONEPIES

x: M RIX[e] 2 At A

X 7{AM HtZ 9| =X} ALK

dw : ot £HO] & 41K

D:d$ HM X FH =2 EMX| ALK
dd: HXM7t A= =22 AHA

=AM =HE)

yw: XM AX[EEH EO{e EMHX| FALSH |
yo : HAM RIXIFE Z2| MS7HK| ZAtoH7|
y$: HAM RIXIFE 22| EMHX| FASH |
yy 1 AN A= S FAGH

yi i AAMZE (le 230t O Bs E= SAoH|
yk: ML e 21 1 HES SAGH|
p: AN Bt X0 20 E7|

P: M7l = ?IX[0 20 27




o

U

AL

B - Ofef| &

J

N

i|d
4

e

KK
oo

c




vi - &l el

shated Al

:s/old/new/g - oldZ new E X|Zt

:s/Mold/new/g - @O X EHO{ 7} old 1 4= new E X| 2t
:s/old$/new/g - O] & 07} old Q1 ZdS new 2 X|=t
:slaaallg - aaaE AtK||

—

= 1
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Sudo H&E AFES}H7|

e #suU
e #vim /etc/sudoers

e #sudo Al



Tool chain

 Tool chain Of &t7?
-Target AMAE 2| Software HE =S &l&ioH)| 2ol &
St host systemdl cross compile( Xt Z I )&t 4.
» source code = compiledt] buildotO binary & H
el s ddot=0l ERst 2E Utility & Library2
(- =
° DIE&* © 2 Assembler, Linker, C compiler, C library
Oz PO UL
o GNUOH/H Nl &S ot= Tool-chains AFE.
GNU GCC compilers for C, C++

GNU binary utilities

assembler, linker various object file utilities
GNU C library



Toolchain A X]

http://crztech.iptime.org:8080/Release/Toolchain/cross-4.2.2-
eabi.tarbz?

#tar xvfz cross-4.2.2-eabi.tar.bz?2

# sudo mkir /usr/local/arm

#cd /usr/local/arm

# sudo tar xvfj ~/cross-4.2.2-eabi.tar.bz?2
#vim ~/.bashrc

#source ~/.bashrc

e

#env CROSS COMPILE=/usr/ farm/4, 2. 2-eabifusr/bin/arm- Linux-
: PAT 2. 2-eabi/usr/ bin: §PAT

#arm—llnux—gcc Ry H.fI_L.J‘:'-HP armlil_ Igabuusrrbln PATR

Z| Al Tool

chain:http://www.codesourcery.com/sgpp/lite/arm/portal/rel
easel1033

http://www.mangoboard.com
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5.

Toolcha

o Tool chain Test - Test & Il M A

#> vi hello.c

#include<stdio.h>
int main(void) {

printf("Hello Embedded”);

return O;

VIGICIEIE AtEdllA &2
IT 2 7)cH AHA

O oo

1386 8 =18 M4

} “«—

#> gcc —o hello hello.c /

#> arm-linux-gcc —o hello-arm hello.c
#> |s

#> file hello

# /hello

#> file hello-arm

Ct83 22 2001 LY. 2 A JiY &F0| MU=z &Xot & A
OICt.

ARM & T2 18 M4

[icanjji@localhost ~]% file hello-arm
hello-arm: ELF 32-bit LSB executable, ARM
{uses shared libs), for GNU/Linux 2. 6. 14

version 1 (SYSV)
not stripped

dynamically linked




JAVA JDKZX]|-1

* http://java.sun.com/javase/downloads/wi

dget/jdk6.jsp

Log In for Download (Optional) E4)

Log In with your Sun Online Account or Create a New Account to
receive member benefits including access to

+ Your download transaction history online
+ Alerts and updates for downloaded software
« Future offers including white papers and training discounts

User Mame

[icanjji ]

Password

oseeseeee |

»w Create a New Sun Online Account
» Skip this Step

http://www.mangoboard.com


http://java.sun.com/javase/downloads/widget/jdk6.jsp
http://java.sun.com/javase/downloads/widget/jdk6.jsp

JAVA JDKZEX]|-2

 Binary Download

There is more information on the available files for download on the Supported System
Configurations page.

Instructions: Click the file name to start the download.

Available Files

Java SE Development Kit 6u20 76.64 MB
¥ jdk-6u20-linux-i586-rpm.bin
Java SE Development Kit 6u20 B0.87 MB

¥ jdk-6u20-linux-i586.bin

http://www.mangoboard.com



JAVA JDKZE X]|-3

« #sudo mkdir /usr/local/java

 #sudo cp jJdk-6u20-linux-1586.bin
/usr/local/java

» #sudo chmod 755 jdk-6u20-linux-
1586.bin

o #sudo ./ Jdk-6u20-linux-1586.bin



JAVA JDKZE X|-4

e #vim ~/.bashrc

JAVA_HOME=fusr/ {java/ jdkl. 6. 0_20
CROSS COMPILE=/usr/ farmfd, 2. 2-eabifusr/binfarm- linux-
PATH=%JAVA_ HOME/bin: fusr/ farmfd, 2, 2-eabifusr/bin: $PATH

e #source ~/.bashrc
« #which java

http://www.mangoboard.com



minicom A&

Minicom A7

>#yum install minicom
>#|s /dev/ttyUSB*

># minicom —s

TR | configuration] ------ +
| Filenames and paths |
| File transfer protocols

I serial port setup |
| Modem and dialing |
| Screen and keyboard |
| Save setup as dfl |
| Save setup as.. |
| Exit |
| Exit from Minicom |

http://www.mangoboard.com



Minicom &M

* Serial Device :/dev/ttyUSBO
« Baudrate:115200

A Serial Device { {dev/ ttyUSBO ]
B - Lockfile Location : [fvar/lock

C Callin Program

D - Callout Program
E
F
G

Bps/Par/Bits : | 115200 BNI
- Hardware Flow Control : [No]

- Software Flow Control : MNo 4

----- [ configuration] ------+
Filenames and paths

Change which setting? | File transfer protocols

| I
| I
| Serial port setup |
| Modem and dialing |
| Screen and keyboard |
J save setup as dft__ |
| Save setup as.. |
| Exit |
| Exit from Minicom |

 Save setup as dfl/dEH
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TFTP

Server2 £H ZR¢el Files AN 2t A&l Memory0ll Load AlZ

[ 2R3t Protocol

— Flash Memory0ll &&= £ Hl=l &t=8t Protocol

— Disk 8i= System?| Jts ZZ M MO0l Ol =

— UDPE 0| Z06t0 Client2t Server A0S S4

— Bootinglil & R &t 2+&tst Programit BOOTP, RARP, TFTPEH EFTHSH Al
AEINA 20| OlEEH B/ A= 0120 0l Jis

S

— ANAB0| Eeotld 2tetet

- ™ e 8 MHIAAMUAME S&O| Jts

— AAE D0l HE

C &

- O

- 225 0150 248

— Datalfl CHet 2Z &0l %S



TFTP

. Tftp T AR

IP Datagram

UDP Datagram

IP Header UDP Header TFTP Message

20bytes 8bytes =<512bytes

— 512 bytes2| Data Block= & &8tL.

- 2 BlockO Ot= ZFEFP_F 4bytes ol 12F & &

— BIockElI NE BHSs= 2 1826 A& SHLL

— ASCIl &= Binary 8&2 X & OFEP

— Remote Fllea Readol HLE WriteE [ AF=SHCL
— No Checksum

- =2 HelsgB8ls 2teHess 2AX

ol
I=
HU
H
[
=
O




TFTP(2)

. TETP I3 &L A
o) -

IP v v

~Message Format

IP datagram

A\ 2 4

IP Header iJDP Heade

20

OP Code(1, 2] File name 0 mode

OP Code \alue — —

,,,,, > : -
\F,QVF;% Data (3) Block 21 & & = Data

ACK ACK (4) Block %

«— —e— , —

1
2
Data 3 T T e, e 0-512
4
5

Error

v

2
Error (5) Error 21 S| Error Message

v

«— 2 —|e—2—> |« n




. TF

TFTP

P K| /0|MK| 2Ol

/| - O

#>rpm —qa | grep tftp

#>yum install tftp*

[ root@localhost icanjji]# yum install tftp*
Loaded plugins: presto, refresh-packagekit

fedora/metalink | 12 kB
fedora | 4.2 kB
fedora/primary_db | 9.7 MB
updates/metalink | 3.7 kB
updates | 4.5 kB
updates/primary_db | 4.5 MB

Setting up Install Process

Resolving Dependencies

--= Running transaction check

---» Package tftp. i6B6 0:0.49-5. fcl2 set to be updated

---= Package tftp-server. 1686 0:0.49-5. fcl2 set to be updated

00:
00:
00:
00:
00:
00:

0o
0o
08
0o
0o
03

--= Processing Dependency: xinetd for package: tftp-server-0.49-5. fcl2. 1686

--= Running transaction check
---= Package xinetd. 1686 2:2.3.14-31. fcl2 set to be updated
--= Finished Dependency Resolution
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TFTP

- TFTP B A&
e Host2 /home 20l tftpbootct= 0152 ClAEL|

o Ot O CIEICIE HEol AU RANA &E &

= server_args 2| CIEHCZIE HE

service tftp

{
higable = nnl
socket type = dgram
protocol = udp
walt = yes
user = root
server = fusr/sbin/in.tftpd
[server args = -s /tftpboot |
per_source = 11
cps = 100 2
flags = IPv4

}

http://www.mangoboard.com
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e I|EA BHE| A| RHE SHA] HbHA

#> /etc/init.d/xinetd restart
#> chkconfig tftp on

xinetd 7] uk2] A W] A
chargen-dgram: f A
chargen- stream: & A
CVs: & A
daytime-dgram: s A
daytime- stream: = A
discard-dgram: 3 A
discard- stream: &f #

echo- dgram: & A
echo- stream: s A
rsync: = A
tcpmux- server: & A
tftp: & 4
time- dgram: =i A
time- stream: & f”
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TFTP AL

#cd /home/tftpboot

#touch test.tftp

#cd /

# In —s /home/tftpboot /tftpboot
#chmod -R 755 /home/tftpboot
HID XXX XXX XXX XXX

>get test.tftp

> q U |t [root@localhost ~]# tftp 192.168.1.2
tftp> get test.tftp

tftp> quit
#l S [root@localhost ~]# 1s
anaconda-ks.cfg

install.log test
install.log.syslog test.tftp



TFTP (VMWare

* "VM->Setting”

Yirtual Machine Settings

A 278

Hardware | Options

Device Surmmary
3 Memary 1024 MB
¥ processars 1

{—Hard Disk (SCSI) 100 GB

(5)COjDYD (IDE)  Auto detect
(=) COjDvD 2 (IDE)  Auto detect
H Floppy fuito detect

: Adapter  Bridged

@USB Contraller Present
'.'E' 1 Sound Card Auko detect
@Printer Present
EDispIay Auko detect

Device stakus
Zonnected
Conneck ak power an

Network copnneckion
(%) Bridged: Connected directly ta the physical network

Replicate physical network connection state

add... ] [ Remove

(IMAT: Used ta share the host's IP address
() Host-only: & private netwaork shared with the host
() Custom: Specific virtual netwark.

R e A A R e R

(o3 ][ Cancel ][ Help




TFTP (HOST PC)

 #ifconfig ethO xXX.XXX.XXX.XXX up
* #minicom

| http://www.mangoboar.com



Desktop
Documents

[root@localhost ~]# ifconfig

eth@

1o

[root@localhost ~]#[ifc0nfig ethe 192.168.1.2 up]
[root@localhost ~]#

TFTP A%

Host PC A ™

install.log Pictures tes
install.log.syslog FPublic tes

Link encap:Ethernet HWaddr 00:8C:29:2A:
inet addr:192.168.1.2 Bcast:192.168.1.3
ineté addr: fe80::28c:29ff:fe2a:d5e9/64
UP BROADCAST RUNNING MULTICAST MTU:1508
RX packets:3580 errors:0 dropped:8 overr
TX packets:555 errors:@ dropped:@ overru
collisions:® txqueuelen:10860
R¥ bytes:B61258 (B841.0 KiB) TX bytes:56
Interrupt:19 Base address:@x2024

Link encap:Local Loopback

inet addr:127.0.8.1 Mask:255.0.0.8
inet6é addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:l
RX packets:37 errors:8 dropped:@ overrun
TX packets:37 errors:0 dropped:8 overrun
collisions:® txqueuelen:@

RX bytes:1969 (1.9 KiB) TX bytes:1969 |

Mango100 u-boot &7

MANGO100 # . I
MANGO188 #|setenv serverip 192.168.1.2
MANGO186 #|setenv ipaddr 192.168.1.28
MANGO18® # tftp 21000000 test

smc911lx: initializing

smc91lx: detected LAN9228 controller
smc911x: autonegotiation timed out
smc91lx: MAC 00:48:5c:26:8a:5b

TFTP from server 192.168.1.2; our IP address 1
Filename 'test'.

Load address: 0x21000008

loading: TTTTTTT#

done

[MANGO1GO # tftp 21000000 test.tftp |

smcollx: initializing

smc9llx: detected LAN9228 controller

smc911x: autonegotiation timed out

smc91lx: MAC 00:40:5c:26:0a:5b

TFTP from server 192.168.1.2; our IP address 1
Filename 'test.tftp’.

Load address: 0x21000008

Loading: TTTTTT#

done

MANGO100 # |
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NFS(Network File System)

« NFS gt?
— SUN AFJF JHetst RPC(Remote Procedure Call) J18F Al AE
— Remote Computer2| Ut = OtXl AdQ BFHU A= JAHE 0|2
— Server/Client J|Bt 82 T2 ]
— FSO| &EMotXl &= Client AIAEIHIAM 222 Host AIAENWA &8 &
LE ClHHEE 0|2
— QAHICIE AIAE JHEE Al 20| 0| 2E

/bin i /bin
flib 3/ b
- | Jetc €&— /sbin
il /[root .
/net /mm :
NFS §erver /kerneE /driver NFS E’I'ent
/arch Jexam

Host File System




NFS
+ NFS 24 &

user
process

client kernel 1

NFS )
server
/ UDP port
2049
TCP/UDP
P

a

server kernel

v

local
file access
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NS
o O

NFS

- e S AENM &Het JI= NFS A|lAES 0|=06tH
Target Board®2| c|=2 a0l A mount Al2H AtEoHH
download & ERJ| 8l=.

- g SAE Ao OO0 Targe_t Board®| cl=4 WHEA
2 PN 20| Jtsotld &£90] Jbs.

— & UA3 d0A =20 HS 2 IFE S NFS a0l A
SAEQ I 20 =8| 20 H ™l Jbs.

&

— S U2 NFSOl AZ2= CIe&E2| 0 BH= == 813

o Of: Xl Ot
— S0 M= B0 HE W2 Z2= AFE0] 28
« Ol: ZBEIOICOH Lt



Host

TFTP/NFSE 0|25t £

2 A2l 2

1LTFTP
request

/,//

TFTP

=128

Dly

3.5
C2sE

Host Hard Disk
(File System)

T

Target
RAM RAM
5. 27 ¥
NAND HE =
4HE 2D olf Xl Linux HY

se 2h /

2=3Hd
101 01X

6. NFS
Root
FS OIS E




NFS At & &

># rpm —qa | grep nfs
> # yum install nfs-*

« Jetc/exports W2 IS0 =t At
— /home/nfs <tab>Z2 SIP[E = *](rw,no_root_squash)
Gl) /home/nfs *(rw, no_root_squash, no_all_squash) &=
/home/nfs 203.247.100.101(rw, no_root_squash, no_all_squash)

no_root_squash : 4 FE ArEX7F 57 DY A|AHOAM E= s B3

no_all_squash : uid,gid root#stoz HA
rw: read/write 7} S8IEE Hoh 20

1L



NFS 2 & (0l

. NFS HH= &3
~NFS Cl2lEe| A4 o et AX
#>mkdir /home/H & /nfsroot

#>chmod 777 nfsroot
#>chgrp nobody nfsroot

~NFS 22 & &

— | NFS C|SE2|, EIAEES TP

#>vi /etc/exports

/home/AHl & /nfsroot *(rw,no_root_squash,no_all_squash)

|

=& A0l ALOI0ll ZI0HM D= O 0F 8HCH




— Service nfs start =2 /etc/init.d/nfs restart

NFS Al 23 (2)

« /usr/sbin/ntsysv
- 0d &= 2|AE S0lAM nfsE ZO0tA HEI(* HA)
« NFS AH|A start AlZ

[ root@localhost icanjjil# /etc/init.d/nfs restart
mountds & & =9 t}:

NFS
NFS
NFS
NFS
NFS
NFS
NF5
NF5

root
root
root

[

- P2 20| LI2E NFS €&

H&&

28 F9Y9vo:

quotass F & &Ytk

A W] A
A W] 2
#FHE
o & &

E £5 Y}

£ A 25 o
NAe a9y o
dE R

mountdsE 4] # s 1 gl o}
| root@localhost icanjjil# ps -aux | grep nfs
Warning: bad syntax, perhaps a bogus '-'7? See Jjusr/share/doc/procps-3.2. 8/FAQ

6269 0.0 0.0 0 0 7 S<
8270 0.0 0.0 0 0 7 S<
6271 0.0 0.0 0 0 7 S

o C =)

http://www.mangoboard.com

00
00
0o

o

:13
013
113

[ =]
[ ]
[ =]
[ =]

0

Qe e

OK ]
OK ]
OK ]
OK ]

00 [ nfsdd]
00 [ nfsd]
00 [ nfsd]

Tty L



NFS/TFTP &1 &

— http://crztech.iptime.org:8080 0l A
Download

#>cd /home/H & /nfsroot

— Host PC #>mv éclair RFS /home/H & /nfsroot
#>chown —-R root.root /home/HA
/nfsroot

#>chmod -R 777 /home/H & /nfsroot

02t

— Target Board(u-boot &

%)

# setenv bootargs "root=/dev/nfs rw
nfsroot=192.168.0.10:/home/icanjji/nfsroot/root
fs
ip=192.168.0.20:192.168.0.10:192.168.0.1:255.25
5.255.0:::0ff init=/init console=ttySAC1,115200
mem=256M"; tftpboot 21000000 zImage;bootm
21000000
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VNC ME A (Tip)

#rpm —qa | grep vnc-server
# yum install vnc*
#vi /etc/sysconfig/vncservers

VNCSERVERS="1:root"
VNCSERVERARGS[1]="-geometry 888x688 -nolisten tcp -localhost”

#vncserver :1
ESCI=RE

#service vncserver restart
# vi /usr/bin/vncserver

Boeometry = "1024x768";
#4depth = 16;

#chkconfig vncserver on



VNC Client &4

 http://www.tightvnhc.com/download.php

Download Stable Version, TightVNC 1.3.10

Platform Link Description

Windows download Self-installing package for Windows
(1,421,291 bytes)

download Complete set of executables, no installer
{943,591 bytes)

download YWiewer executable, does not require installation
{248,165 bytes)

New TightYNC Connection

WHE zerver:

w E] Connect

Connection profile T

() Low-bandwidth connection
Cancel

8
il

{#) Default connection options
() High-speed netwark:
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http://www.tightvnc.com/download.php

. HEZM

~ ZHERSEA| 57 cpuof OS S2 o Z2IUS £ 4 ¢
0] L

L—

E = cpurt EXfH=O| IS OFF 7] XX 0l HEO|L}
ROM(or flash), RAM, UARTS Q| 7| 2X Q| C|HIO|ASZS =

xet 5 Q| BrEE T2 Y.

« Universal Bootloader ©| 2FXt=2 ZFErSHA| PowerPC
or ARMO| 7|8t = |H|CIE EES et REZG.
— Ppcboot2t ARMbootE M E AZHS0|H U=3|LC}..
- YW= Sf7FHAM LYt platform0| X El(ppc, arm, mips, x86...)
- IZEJHZESHD A&7 £5.
ol ot L0 9| 2(?) 28 278 BO| A0]= cpug A
| S

|_

=
2 evaluation board0]| Cjst 7| =
7ts)

z

Ot
o]i0]0)

12 11 Q0ofoH

oloriu -
e
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U-boot X|4Al AA A= H

 http://www.denx.de/wiki/U-Boot

- CPU & Band g H[0M &= AO| 7t &
C}.

« DT 100 &

C :http://crztech.iptime.org:8080 Z| 4
AN AE

http://www.mangoboard.com
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U-boot Download , Compile

#mkdir ~/work

#tar xvf mango100-uboot-2010-0629.tgz
#cd mangol00_uboot_2010_06_29
#make mangol00_config

= icanjji@localhost:{home/icanjji/work/mango100/uboot 201070604 = E =)

;; I I la ke o) HEE 271V Holgl ==2hH)

m/4. 2. 2-eabi/usr/bin/arm- linux- 1d -Bstatic -T /home/icanjji/work/mango100_uboot_[~]
2010_06_04/board/samsung/mangol00/u-boot. lds -Ttext 0x2fed0000 $UNDEF_SYM cpu/
shpclxx/start.o \

--start-group lib_generic/libgeneric. a cpu/s5pclxx/1libs5
pclxx.a cpufshipclxx/s5pcl00/1ibs5pcin0. a lib_arm/1libarm. a fs/cramfs/libcramfs. a
fs/fatilibfat. a fs/fdos/libfdos.a fs/jffs2/1libjffs2. a fs/reiserfs/libreiserfs. a
fsfeiléflibextzfs.a net/libnet. a disk/1libdisk. a drivers/bios_emulator/libatibios
emu. a drivers/block/libblock. a drivers/dma/libdma. a drivers/hwmon/libhwmon. a dri
vers/iZc/1libiZc. a drivers/input/libinput.a drivers/misc/libmisc.a drivers/mmc/ 11
bmmc. a drivers/mtd/libmtd. a drivers/mtd/nand/libnand. a drivers/mtd/nand_legacy/1
ibnand_legacy. a drivers/mtd/onenand/libonenand. a drivers/mtd/spi/1libspi_flash. a
drivers/net/libnet.a drivers/net/sk381in/1ibsk381in. a drivers/pci/libpci. a drive
rs/pcmciallibpemcia. @ drivers/spi/libspi. a drivers/rtc/librtc. a drivers/serial/l
ibserial. a drivers/usb/1libusb.a drivers/video/libvideo. a common/libcommon. a 1ibf
dt/1libfdt. a api/libapi.a post/libpost.a board/samsung/mangol00/1ibmangol00.a --¢e
nd-group -L /usr/localfarm/4. 2. 2-eabi/usr/bin- ccache/.. /1lib/gcc/arm-unknown- 1inu
X-gnueabi/4. 2.2 -lgcc \

-Map u-boot. map -0 u-boot
fusrilocal/arm/4. 2. 2-eabi/usr/bin/arm- linux- objcopy --gap- fill=0xff -0 srec u-bo
ot u-boot. srec

hfusrflocalfarmf4.2.2-eabifusrfbinfarm-linux-objcopy --gap- fill=0xff -0 binary u-
boot u-boot. bin
fusr/local/arm/4. 2. 2-eabil/usr/bin/arm- linux- objdump -d u-boot > u-boot. dis [;




Custom Board-& u-bootAd™

1) copy: board/samsung/mangol00 =>
board/samsung/newmango

2) copy: include/configs/mango100.h =>
include/configs/newmango.h2 S A}

3) vi Makefile

mangol100_config : unconfig

@./mkconfig $(@:_config=) arm s5pclxx mangol00
samsung s5pc100

=> Yo £ X7}

newmango_config : unconfig

@./mkconfig $(@:_config=) arm s5pclxx newmango
samsung s5pcl100

4) board/samsung/newmango/u-boot.lds

-> board/samsung/newmango/lowlevel_init.o 2 & +¥

4) compile

make clobber

make newmango_config

make



Source tree ¢+

/board ---/mangol00 : cpu C|HEZ|0f Q= cpuSE TS0 EE0f CHst=R
HLCo 28st AEESE HE X7|3F ZE, memory bank 8M AL flashzAE,
2 EZ 7} dram0f 2| X|3}|0FSt= relocation addressE 7| &%t config.mk,
MM B EQ| HIX|E X|™HSt= u-boot.ldsE2t= 2FH AFEE ot

/common : 2+ HEHO, user interface main routine

/cpu ---/cpu/s5pclxx : cpuOf C{t startupA = (cpux7|=2})Q} serial,

clock, timers2| cpu specificet T =

/doc . ZtS readme file

/drivers . Z+E networkd} 22 driver

/examples X —'?'—EEE-IMOHA-I M A|7| = standalone app example

/fs ---/jffs2 : OS(E 9| linux)X| &l file system

/include ---/include/asm-arm : Sjf & platform0j| LSt T E+= include/asm-armZ2AI0 2 =X|.

=%t oY £ u-boot.h0j| board description structureZf Zj-IHﬁ,:,.
(ppcOilM O 2 52T armOM &= E 52)

/include/configs : Zt EE0f Cfst MHOAE0| USLICH [EEO|E].he| HE.

/lib_arm s u-boot®| arm%Z C H{|QIZE=0| /S L|C}
/net Ctftps 2| HERZA ZE

/rtc : Real Time Clock driver

/tools : mkimageg2| &

http://www.mangoboard.com



Source Flow

startup(cpu/s5pclxx/start.S)
— cpux?|l, dram=7|3}, 1 20| EEZEO| ram2 Z 9| relocation, CZE

E _l_x—l—

A 2| mainQl start_ armboot()S =St
cZ9| start3a = (lib_arm/board.c)
— dramZx7|3} 0|=29| flash, uart&5<=2| =t C|HIO|A X7|3}
M| 21 & = (command line shell: common/main.c)
— QYA shellat Z2 BHO X2| FEl autoboot delays @t enter7| Y HZ

H
1Ck2|=4 A3 7] ¥=0| ¢tE[H HE boot command(d LS &
LIz)E AlAIZL.

=2 = O
appl| Al 22 25252 OSE EEl(lib_arm/armlinux.c)
- SE7t 22 HEL HEHE AHOM =2 21 2522 HOHEZ EAF



Mango1l00 tftp 2 u-boot write

e >#minicom
. Mool

-+ 2 3ipaddr :H 1 HE ip, serverip :tftp
host |p gatewaylp Gatewaylp

o ># tftp ZlOOOOOO u-boot.bin
« ># nand write 21000000 0 40000



ar1100 USB OTG O|& u-boot
write

 http://cafe.naver. com/embeddedcrazyboy
s/5484 [root@locathost o &2 =14 my sicouedliool. tar. gz

[ root@localhost icanjji]l# tar xufz sichd4xx-dltool. tar. gz
dltool/

dltool/Makefile

dltool/smdk- usbdl

dltool/dltool. c

dltool/ readme. txt

[ root@localhost icanjjil# cd dltool/

[ root@localhost dltool]# 1s

Makefile dltool.c readme. txt

e >#mincom AlH
e« >#dnw 21000000

| root@localhost dltool] # . /smdk-usbdl -T /share/tftpboot/u-boot. bin -a 0x2100000
0

SEMDK4AZ2 XX, S3CE4XY USE Download Tool

Version 0.20 (c) 2004, 2005, 2006 Ben Dooks <ben- linux@fluff. org=

S3CR4XX Detected

== found device: bus 001, dev 002

== lopaded 0 bytes from /share/tftpboot/u-boot. bin
== Downloading 10 bytes to 0x21000000

== Data checksum 0010

== usb_bulk write(] returned 10


http://cafe.naver.com/embeddedcrazyboys/5484
http://cafe.naver.com/embeddedcrazyboys/5484

21100 SD booting =H|=

Tl
oy
LR IR
e

-

« SDHC 4G Card

K>
Adapter :

micro §

Transcend §

%4

e 2|EA AX| =l PC
« SD boot &¥11100 Image

http://www.mangoboard.com



211100 SD booting Image Write

MMC /SD Card 2|=2 Host §f Insert

SD boot Script Ct2 gt=22(http://crztech.iptime.org:8080)
>#./sdwriter /dev/ZX| mango-image

g 7F £|H, mmc cardE 111000 A

SD 28 Btz HEA

SW100

006 0006

http://www.mangoboard.com
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U-boot build 2t3 &4

» Board/$(Vendor)/$(BOARD)/Config.mk I}
A 2N

(U-boot 7t 2llSt= 24 F2J)

ifndef TEXT_BASE

//TEXT_BASE = Oxc7e00000 :MMU A}&

TEXT_BASE = 0x2fe00000 # Physical
Address

endif



« #make manaol00 config & &H
$(Top dir)/Makefile Of Of2j T E A

uncaonfig

2

fnkconfia

@ Configuration & EE 0|& N9
@ mkconfig 2 $10Q1X} o|O|

® Architecture @1X} $2QIKX}

@ CPU :$3QIX}

5 Board name :$4

® VENDOR :$5

@ SOC :$6



U-boot build &Ad

mangolO0_config unconfig

SIMECOWMFIG) $08: _config=)

=

2 =XN=
@ unconfig &2 § (obj |
@ @$(I\/IKCONFIG) $(@: conflg ) arm s5pclxx mangol00 samsung s5pc100

sinclude/config.h : include/configs/mangol00.h Z inlcude,mkconfig 0| A create (C

echo "
echo "

*Inlcude/config.mk: e TR L&
BOARD = 00

EHDHF

*board/*/config.tmp, board/*/*/conflg tmp : =XYSIH ALK
Include/autoconfig.mk :makefile Of A{ 24
Include/autoconfmk.dep : makefiIeOﬂM )gl)g



*$(@:_config=) : @S XY target 4f , & mangol00_config, _config=£ null HZA52t= 9|0|
‘013 & X|Z (Macro substitution):http://cafe.naver.com/embeddedcrazyboys/7000
*http://marvel.incheon.ac.kr/infomation/unix/makefile/GNU-Make-4.html

"$1"2f2 mangol00

*${BOARD_NAME} : mangol100 Z}2 7} XICt.
«$#: HO{QL QX £2 o

== 2 "Configuring for mango100 board..”



mangolUU_config ©  unconfig
FIMKCONFIG)Y i@ _confia=)

2

= "1 the L
mkdir -p ,.-"ir|u:::||_1u::ieI ' ° SRCTREEQ" OBJTREEZ}C% %OEI ,else—E— —)r—%l
mkdir -p Hinclude?
gd fincludeé
rm —f asm

In -5 fincludefasn- o
LNPREF [ =" '- «$2 Y2 arm

Include/asm—> Include/asm-arm
Symbol link

*[-z "$6" : LU0 EXSIX| B2 H &
-0 =c|H OR At

Include/asm-arm/areih—— Include/arch-s5pclxs
Symbol link

1 & then .
arch- asmn-5"/arch

arch-56 asm-%2/arch




mangolUU_config ©  unconfig
FOMKCONFIGY %08 _config=)

2

if [ " " ]
then
echo =x config.h
else
= confia.h
fi
echo " " rrconfialh
echo " " rrconfialh

exit

Config.h & TOt=LCt
Config.h It L& =2 “include <configs/mangol00.h>" O|LCt

[icanijiflocalhost includel$ cat config.h

f* ﬁutmmatica[ly generat@g - do not edit +/
#include <confias/mangolll, hx




U-boot Build 2t4d |+ X

http://www.mangoboard.com



2|24 HA find (TIP)

#find . —-name "*.[ch]” —exec grep =AE {} W; -print

0fl) find . —name “*.[ch]” —exec grep mango100 {} W,
-print

° ﬁﬂ%’g —j|c—7|' '=C',“=,;," #1/bin/sh

if ["$1" 1= """ ] && [ "$2" I= ""]; then
find . -name "$1" -exec grep "$2" {} W; -print

else

echo "Usage: $0 *.* abcd"
exit 1

« /usr/bin Cl[EIE 2| vi fin =7}
e #chmod 755 /usr/bin/fin

http://www.mangoboard.com



- $(TOPDIR)/config.mk
#make HH &2 $(TOPDIR)/arm_config.mk

o = o
‘LN $(TOPDIR)/rules.mk

srec $lobjlu-boot  bin $lob))Systen. map $TU_BOOT_KWAKD) SCU_BOOT _OMEMAMD) $lobj.

Slab) Ju-boot:

B0__0BJIS)
SCPLATFORM_LIBS)




U-boot build

inc

ludefautoconf . ml. dep

include/config. h include/conmon.h

F702] oM =

#> vi hello.c
#include<stdio.h>
int main(void) {
printf("Hello Mango");
return O;

}

#> arm-linux-gcc —M hello.c

include/config.h==
Include/common.h F=7l9| ot o| LH&S
$(CC): $(CROSS_COMPILE)gcc
M 0| Z Y
-MQ (target) : target 0| &

A= U= lLf Ct.

M

Z+O

HA O
US 7Y

40

= g9 off =C

—_

Al

20t Hjw 25

>

include<s
Int main(void) {
printf("Hello Mango");
return O;

0.

}

#> arm-linux-gcc -M -MQ foo.o

hetto.c

include/configs/mangol100.h L& <
JHX| 1 2}




U-boot build 2 &4
5

1 2 3 4 6
Flobi Ju-boot depend $(SUBDIRS) $(0BJSY $CLIBBOARD) B(LIBS) BCLDSCRIPT)
oL UBJULNE) &ILIEEHAHUJ wlLIEs)
| | §{SYM_PREF | _ |
SCLNDIR) &2 §(LD) HCLDFL 59 §(__0BJS) .
$__LIBS) S (PLATFORM_LIBS)

depend dep: FAVERSIOM_FILE)
$(SUBDIRS)

SCVERSION_FILE):
: ; I _VE ) IlH BOOT_YERS1ONM)
!I; I:_ E; h E' | | !I; I:_ I:: I:l HF | G_E:HELI_ _:l :{; |:_ T|:| FI [| | FI _:| I.'Ilt |:::| |:::| | :::| |::: a | |_|[ | rl 'II | T| |F||:| | FI | |

§a
fa §a £31]

SION) S (PATCHLEYEL) . ${SUBLEYEL IS (EXTRAYERS I ON)
fversion_autogenerated. b




$lobilu-boot :

—
2
5

U-boot build Al<H

& 2 3 4 6

depend $(SUBDIRS) $(0BJS) $CLIBBOARD) $(LIBS) $(LDSCRIPT)

o L UBJLULNE) &|L|EEHAHUJ alLTHES)
| _ §{SYM_PREF | X _ |
SCLNDIRY &2 $(LD) ${LDFL i3 $(__0BJS) _
f(__LIBS) STPLATFORM_LIBS)

depend dep: $(VERSION_FILE) _ :
$(SUBDIRS) §IMAKE) 55

SUBD | RSl

|make —C AI3H[1EH5EE” Ef?ﬂ
-CEM Oﬂ S| O|E| E|E“EE|E 7|-A‘| Makeflle%

IHoﬂ

make —C exampTes _depend
make —C api_example _depend targetS _depend ¢

Flobi). depend: $E5rc)H?thiIE FLTOPDIR) fconfig.mk §(SRCS)
]

B(CC) -1 B{HOST_CFLAGS) $({CPPFLAGS)

examples api_example gf= 7tXICH



U-boot build A3 B A
1 l‘l 3 4 5 6

'I: | i) |::j| | | L —|::j| i |j:j|t . dE'[:IE' il Iil 'I: | ':: |_| E: |:| | H 'E: | 'I: | || E: _| IE: | II: | |_ | E: E: ||FI'| H [I I II: I |_ | EI I:: | II: | L[l I:: I:I H | FIT I
oL UBJDUME) ol LIBEUARU) plLlBx]
| | §(SYM_PREF %) | |
SILMDIRD $CLD) FCLDFLAGS) 53 $(__0BJS)
$__LIBS) SIPLATFORM_LIBS)

5 ( EINERIGE depend §lobji)include/aytoconf. nk S Make -C $S UBDIRS all _)'k_ 'c.'icl;l El D'_:l A-I
S IMAKE) fm )kl}ql Hl = &
= =—

Biobilin -:I:: WOGEER: Ut ocon f kR II objlincludefconfig.h
S ¥ECHD) .1

F(CPP) ${CFLAGS)

CTTL, 178Ic



1

depend

depend include/autoconf. nk
if
CPU £}/ s5pclxx
$(if $(REMOTE_BUILD),$@,$(notdir $@)) 2|0|=
REMOTE_BUILDZ}0| /o™, OBJSZfS ALH=Z Cif¢!
oni, Cl2|=a|2|= X el$ IUo|2at Estate o]

make —C cpu/s5pclxx starto O] =40| &



L | BEOARD

depend

includefautoconf.mk

BOARDDIR = $(VENDOR)/$(BOARD)
VENDOR=samsung , BOARD=mango100 %}
[Cft2t A BORDDIREZ samsung/mangol100
LIBBOARD=
$(obj)/board/samsung/mango100/libmango100.a



U-boot build &g &AM (LIBBOARD)




depend include/fal
dir

LDSCRIPT
_ LDSCRIPTZf 2

y) /board/samsung/mango100/u-boot.Ids
poardf , ey
= /board/ fu-boot . 1ds $(MAKE) —C /board/samsung/mangol100 u-boot.lds

A_l_
MHo| &

I, ¥,
LDSCRIPTIE fhoardf fu-boot-nand. | ds




U-boot.lds & A

"elf32-littlearn™)

: MMOo| A|ZF HIX| £ 0x00000000 2 M. AMXNZ HOUE MMIACOl text7t ZY T HIXE H
qooanooa: X| &= config.mk 0f] X|’d =l TEXT_BASE + 0x00000000 O| =IC}.

Text section@| Q0| cpu/$cpu/start.o S HY Y (Start-up code)

+{  rodata)

. ALTGHE 4 )
Jdata oo #(.data) }

= |||_||'-|”I _..:
.gqot o qot )}
U boot_cnd_start = __u_boot_cmd_start 2 __u_boot_cmd_end AtO|2| .u_boot_cmd= u_boot
R AR P Ol A AtE&|= user interface command structureE 0| AtO|Of Hi &
__U_boot_cmd_end =

+( mmudata) }

__U__boot_cmd_start , _u_boot_cmd_end, _bss_start, _end= L}E0| C

end code , start-up code O A Z=AAALS 98] AR 2L



U-boot build &

1

0%t

UNDEF_SYM="/usr/local/arm/4.2.2-eabi/usr/bin/arm-linux-objdump -x
board/samsung/mango100/libmangol100.a lib_generic/libgeneric.a cpu/s5pclxx/libs5pclxx.a
cpu/s5pclxx/s5pcl00/libs5pcl00.a lib_arm/libarm.a fs/cramfs/libcramfs.a fs/fat/libfat.a fs/fdos/libfdos.a fs/jffs2/libjffs2.a
fs/reiserfs/libreiserfs.a fs/ext2/libext2fs.a net/libnet.a disk/libdisk.a drivers/bios_emulator/libatibiosemu.a
drivers/block/libblock.a drivers/dma/libdma.a drivers/hwmon/libhwmon.a drivers/i2c/libi2c.a drivers/input/libinput.a
drivers/misc/libmisc.a drivers/mmc/libmmc.a drivers/mtd/libmtd.a drivers/mtd/nand/libnand.a
drivers/mtd/nand_legacy/libnand_legacy.a drivers/mtd/onenand/libonenand.a drivers/mtd/spi/libspi_flash.a
drivers/net/libnet.a drivers/net/sk98lin/libsk98lin.a drivers/pci/libpci.a drivers/pcmcia/libpcmcia.a drivers/spi/libspi.a
drivers/rtc/librtc.a drivers/serial/libserial.a drivers/usb/libusb.a drivers/video/libvideo.a common/libcommon.a
libfdt/libfdt.a api/libapi.a post/libpost.a | #

sed -n -e 's/.*W(__u_boot_cmd_.*¥W)/-uWl/p’|sort|uniq’

Al
=

#echo abcd123 | sed 's/A([a-z]*#).*/A#1/"

http://www.mangoboard.com



cd $(LNDIR) && $(LD $(LDFLAGS) $$UNDEF SYI\/I $(__OBJS) W

roup $(PLATFORM_LIBS) W

cd|/home/icanjji/work/u-boot-work/mango100-ubeot2010-06-2p && I/usr/locaI/arm/4.2.2—eabi/usr/bin/arm—linux—ﬁrl
text

K/mangol00-uboot-2010-06-29/board/samsung/mangol00/u-boot.lds -

$UNDEF_SYM cpu/s5pclxx/start. ¢

--start-group lib_generic/libgeneric.a cpu/ss5pclxx/libs5pclxx.a
cpu/s5pclxx/s5pcl100/libs5pcl00.a lib_arm/libarm.a fs/cramfs/libcramfs.a

fs/fat/libfat.a fs/fdos/libfdos.a fs/jffs2/libjffs2.a fs/reiserfs/libreiserfs.a

fs/ext2/libext2fs.a net/libnet.a disk/libdisk.a drivers/bios_emulator/libatibiosemu.a
drivers/block/libblock.a drivers/dma/libdma.a drivers/hwmon/libhwmon.a drivers/i2¢c/libi2c.a
drivers/input/libinput.a drivers/misc/libmisc.a drivers/mmc/libmmc.a drivers/mtd/libmtd.a
drivers/mtd/nand/libnand.a drivers/mtd/nand_legacy/libnand_legacy.a drivers/mtd/onenand/libonenand
drivers/mtd/spi/libspi_flash.a drivers/net/libnet.a drivers/net/sk98lin/libsk98lin.a
drivers/pci/libpci.a drivers/pcmcia/libpcmcia.a drivers/spi/libspi.a drivers/rtc/librtc.a
drivers/serial/libserial.a drivers/usb/libusb.a drivers/video/libvideo.a common/libcommon.a
libfdt/libfdt.a api/libapi.a post/libpost.a board/samsung/mango100/libmango100.a --end-group
-L /usr/local/arm/4.2.2-eabi/usr/bin-ccache/../lib/gcc/arm-unknown-linux-gnueabi/4.2.2 -lgcc
-Map u-boot.map -o u-boot



U-boot $BOARDNAME.h I} =
A

#vi include/configs/ Of &l X|
#make mangol00_config H & =3l
mangol00.h O| &

echo "/* Automatically generated - do not edit */" >>config.h
echo "#include <configs/$1.h>" >>config.h

Booting Device, | 22|, ZETE 0|2 &
u-boot A~A0M 718 29 I

c
Definedt Valuedf2 MA| A|AEIG Hek= O
X
-



U-boot $BOARDNAME.h It & A

#define CONFIG_S5PC100 1 /* in a SAMSUNG S5PC100 SoC */
#define CONFIG_S5PC1XX 1 /* in.a SAMSUNG S5PC1XX Family */
#define CONFIG_MANGO100 1

//#define CONFIG_S5PC100_EVT1
#define CONFIG_S5PC100_EVT2

#define BOOT_ONENAND Ox1
#define BOOT_NAND 0x2
#define BOOT_MMCSD 0x3

//S5PC100 CPU & Memory MAPO| A DRAM @ A|EF H 9]
#define MEMORY_BASE_ADDRESS  0x20000000

#if defined(CONFIG_S5PC100_EVT2)

#define CONFIG_MEMORY_UPPER_CODE//u-boot code 2|0{| STACK,Malloc H| 22| AtE
#define CONFIG_MMC // MMC Booting X| &

#define CONFIG_MOVINAND//

#endif

/* input clock of PLL */// & 11100 2 Crystal 12Mhz7} & 2{U&LICt.
#define CONFIG_SYS_CLK_FREQ 12000000 /* the Mango100 has 12MHz input clock */



U-boot $BOARDNAME.h It & A

#undef CONFIG_ENABLE_MMU //MMU O|X| & Physical ADDR ALE

#ifdef CONFIG_ENABLE_MMU

#define virt_to_phys(x) virt_to_phy_smdkc100(x)
#else

#define virt_to_phys(x) (x)

#endif

#define CONFIG_MEMORY_UPPER_CODE
//#undef CONFIG_MEMORY_UPPER_CODE

#undef CONFIG_USE_IRQ /* we don't need IRQ/FIQ stuff */
#define CONFIG_INCLUDE_TEST

#define CONFIG_ZIMAGE_BOOT//7Hd zImage O|O|X| X|&:Q=

#deﬁne CONFIG_IMAGE_BOOT if (*(ulong *)(addr + 9*4) - LINUX_ZIMAGE_MAGIC) {
printf("Boot with zImaget#n");

#define BOARD _LATE_INIT addr = virt_to_phys(addr);

hdr = (image_header_t *)addr;
#define CONFIG_SETUP_MEMORY_TAGS hdr->ih_os = IH_OS_LINUX;
#define CONFIG_CMDLINE_TAG hdr->ih_ep = ntohl(addr)

#define CONFIG_INITRD_TAG

memmove (&images.legacy_hdr_os_copy, hdr,
sizeof(image_header_t));



U-boot $BOARDNAME.h I}&

/" -
* Architecture magic and machine type
*/
#define MACH_TYPE 1826//kernel machine type1} & X|3|0F &t
#define UBOOT_MAGIC (0x43090000 | MACH_TYPE)
smdkc100 MACH_SMDKC100 SMDKC100

/* Power Management is enabled ol 15
#define CONFIG_PM (kernel2~A)/arch/arm/tools/mach-typesOf| 2| X[t
#define CONFIG_DISPLAY_CPUINFO//CPU HE X|&

#define CONFIG_DISPLAY_BOARDINFO//EE HE K&

#undef CONFIG_SKIP_RELOCATE_UBOQT
#undef CONFIG_USE_NOR_BOQOT

/*

* Size of malloc() pool

*/

#define CFG_MALLOC_LEN (CFG_ENV_SIZE + 1024*1024)//0x40000+1MB
#define CFG_GBL_DATA_SIZE 128  /* size in bytes reserved for initial data */

#define CFG_STACK_SIZE 512*1024/* STACK Size 49| */

1826



U-boot $BOARDNAME.h I} =

#define CONFIG_DRIVER_SM(C911X 1

#ifdef CONFIG_DRIVER_SMC911X

#define CONFIG_DRIVER_SM(C911X_16_BIT

#undef CONFIG_DRIVER_CS8900

#define CONFIG_DRIVER_SMC911X_BASE

#else

#define CONFIG_DRIVER_CS8900 1
#define CS8900_BASE

S

/* we have a SMSC9220 on-board */

O0xA0000300

/* we have a CS8900 on-board */
0x18800300

#define CS8900 BUS16 1 /* the Linux driver does accesses as shorts */
#endif
O|Fullo| CS Bank4|| AL ooz
% m——w—={wr  OxA0000000 Address 7t& 7FZIC}. [7:0]bitg}2
A RO AAOE 220 i e Oa)t% 7|'X:|O|: _61":"

0x9800_0000 0xAO000_0000 128MB | SMC Bank 3
i 0xA000_0000 0xAB800_0000 128MB | SMC Bank 4]

0xA800_0000 0xB0O00_0000 128MB | SMC Bank 5




U-boot $BOARDNAME.h I} =

A

=
#define CONFIG_SERIAL2 1 /*mangol00 uart 10| DEBUG Port &*/
#define CONFIG_USB_OHCI —
#undef CONFIG_USB_STORAGE
#define CONFIG_S3C_USBD L

~ Usb otg 2250 usb download -

//#define USBD_DOWN_ADDR Oxc0000000
#define USBD_DOWN_ADDR 0x20008000

/************************************************************

* RTC

************************************************************/

/* allow to overwrite serial and ethaddr */
#define CONFIG_ENV_OVERWRITE

#define CONFIG_BAUDRATE 115200 //Baurate 115200 474



U-boot

#define CONFIG_BOOTDELAY

=

$BOARDNAME.h It
A

3/*u-boot7} AldH = 744 o|O/X|2

loadst7| 0| 32 7[Cr2IEk/

77 MIMCZ boot
#define CONFIG_BOOTARGS

// gnome boot
//#define CONFIG_BOOTARGS

// android boot
//#define CONFIG_BOOTARGS

#define CONFIG_ETHADDR
#define CONFIG NETMASK

"root=/dev/mmcblkOp3 rw rootfstype=ext3 console=ttySAC1,115200 rootdelay=1"
"ubi.mtd=2 root=ubiO:rootfs rootfstype=ubifs rw console=ttySAC1,115200"
"ubi.mtd=2 root=ubiO:rootfs rootfstype=ubifs rw init=/init console=ttySAC1,115200"

00:40:5c:26:0a:5b
255.255.255.0

#define CONFIG_IPADDR
#define CONFIG_SERVERIP
#define CONFIG_GATEWAYIP

192.168.1.121 /* mango board IP FA*
192.168.1.2 /* Host PC IP =A%
192.168.1.1 /*Gateway IP F=A*

Bootargs Of A

Root : C|H}O|A O|E

rootfstype: At2< root filesystem E} R (ubifs,yaffs2,jffs2,ext3, &)
Rw :Read , Write 7}5 SIE&=

Console: uart ™

Init: 790 XS A= process

Ubi.mtd: MTD Partition Block Number




H A

U-boot $BOARDNAME.h mt&

#define CFG_LONGHELP /* undef to save memory */

#define CFG_PROMPT "MANGO100 # " /* Monitor Command Prompt */

#define CFG_CBSIZE 256 /* Console I/O Buffer Size o

#define CFG_PBSIZE 384 /* Print Buffer Size */

#define CFG_MAXARGS 16 /* max number of command args */

#define CFG_BARGSIZE CFG_CBSIZE /* Boot Argument Buffer Size  */

#define CFG_MEMTEST _START MEMORY_BASE_ADDRESS /* memtest works on */
#define CFG_MEMTEST _END MEMORY_BASE_ADDRESS + 0xfe00000 /* 256MB in DRAM
#undef CFG_CLKS_IN_HZ /* everything, incl board info, in Hz */

#define CFG_LOAD_ADDR MEMORY_BASE_ADDRESS /* default load address */

/* the PWM TImer 4 uses a counter of 15625 for 10 ms, so we need */
/* it to wrap 100 times (total 1562500) to get 1 sec. */
#define CFG_HZ 1562500 // at PCLK 50MHz

/* valid baudrates */
#define CFG_BAUDRATE_TABLE { 9600, 19200, 38400, 57600, 115200 }

* Stack sizes

* The stack sizes are set up in start.S using the settings below

*/

#define CONFIG_STACKSIZE 0x40000 /* regular stack 256KB */
#ifdef CONFIG_USE_IRQ

#define CONFIG_STACKSIZE_IRQ  (4*1024) /* IRQ stack */

#define CONFIG_STACKSIZE_FIQ (4*1024) /* FIQ stack */

#endif

L

*/

=



U-boot $BOARDNAME.h It & A

#define CONFIG_IDENT_STRING " for MANGO100"

/* total memory required by uboot */
#define CFG_UBOOT_SIZE (2*1024*1024)

/* base address for uboot */
#ifdef CONFIG_ENABLE_MMU
#define CFG_UBOOT_BASE
#else

#define CFG_UBOOT_BASE 0x2fe00000 0x200000

el (2*1024*1024

#define CFG_PHY_UBOOT_BASE MEMORY_BASE_ADDRESS + 0xfe00d

Oxcfe00000

#define CFG_ENV_OFFSET 0x0007C000

http://www.mangoboard.com

H A

Ox2FFFFFFF

Ox2FFFEFFF
Reserve g

0x2F140000
M| 22| Malloc
(1MB+0x4000)

0x2F03C000

Code 944
Ox2FEO000(



U-boot $BOARDNAME.h mt&

/* NAND configuration */

#define CFG_MAX_NAND_DEVICE 1 /*mangol100 Nand device 17H*/
#define CFG_NAND_BASE (OxE7200000) /*Nand Control Register*/
#define NAND_MAX_CHIPS 1// Chip 2=

HI
X

#define NAND_DISABLE_CE() (NFCONT_REG |= (1 << 1))
#define NAND_ENABLE_CE() (NFCONT_REG &= ~(1 << 1))
#define NF_TRANSRnNB() do { while(!(NFSTAT_REG & (1 << 0))); } while(0)

#define CFG_NAND_SKIP_BAD_DOT_I 1 /* ".i" read skips bad blocks */
#define CFG_NAND_WP 1
#define CFG_NAND_YAFFS_WRITE 1 /* support yaffs write */

#define CFG_NAND_HWECC  //ECC H|2Z HW X 2|
//#define CONFIG_NAND _BL1 8BIT ECC
#undef CFG_NAND_FLASH BBT

#define CONFIG_BOOTCOMMAND "movi read kernel 20008000;bootm 20008000"
//#define CONFIG_BOOTCOMMAND  "nand read 20008000 80000 300000;bootm 20008000"

#define CONFIG_NAND

#define CONFIG_BOOT_NAND
#define CONFIG_BOOT_MOVINAND
#define CFG_ENV_IS_IN_AUTO
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cpu/s5pclxx/start.s — Jump vector table

II|'=+=

Bl b B G G B R R U T G R T e R R T
h

* Jump wector table as in table 3.1 in [1]

*

EEE R R EEE SRR SRR R R R R R R R R R R R R R

*f
globl _start
_start:. & reset ARM 0| exception O] Zi2|® 2t of2|0f et &

Idr  pe, _undefined_instruction ZA MR STHHE| 2 jump
Idr  pe, _software_interrupt

Idr  pe, _prefetch_abort

Idr  pe, _data_abort

Idr  pe, _not_used

Icdr  pe, g
Icdr  pe,  fig
undefined_instruction:  .word undefined_instruction .
_software_interrupt: sneord software_interrupt Exceptlon vector9| ‘?’lxlg
_prefetch_abort: owiord prefetch_abort word@byte) = 4 O]
_data_abort: ~vord data_abort
_not_used: Aneord not_used
_ira: Seord irg
_fio: Seord fig

halignl 16, 0xdeadheef



cpu/s5pclxx/start.s — startup code (1)

_TEXT _BASE: 2 me

2! Off CH3F config.mk &= board/XXXXX/config.mk O M 21 %
Jord TEXT BASE o] QUCt o7

| A= TEXT_BASE = 0x33F80000

.globl _armboot_start
_armboot_start:
aord _start

ll,-'*
* These are defined in the board-specific linker script,
*i
globl _bss stard
_bss start:
aword  bss start

_start 2= QX2 _armboot_start S &A™

.globl _bss_ernd
_bss_end:
word _end

#ifdef CONFIG_USE_IRQ
A IRQ stack memory (calculated at run-time) */
.globl ZRQ _STACK _START
IRQ _STACK _START:

word OxObadelde

A IRQ stack memory (calculated at run-time) */
.globl FIQ_STACK _START
FIQ _STACK _START:
word Ox0badelde
tendif
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cpu/s5pclxx/start.s — SVC32 mode

*Iﬂet the cpu to SYC42 mode and (RO & FIOD disable

*
1

CPSR € ROZE Q10| 2L}

irs rl,cpsr RO := RO & OXFFFFFFEQ (8}9| 5 B|E2| mode H[EZ clear B})
bic  r0,r0,80x1f
orr rd, 0, 40xda
ngr cpsr,rl RO of gt2 CPSRZ 2

RO := RO | 0x11010011 (supervisor REZ HA)




cpu/sSpclxxx/start.s — cpu_init_crit

cpu_init_crit:

* |nvalidate A0
CP15 : system control processor rlr “,j..;: #;1 - 0 set up for HCR
-cache, MMU, protection system, ber b5, 000, 67, ¢4 0 & invalidate icache
clocking mode, big /litter endian oo
operation It 22 arm920t 2| L2 A
NEa1= 2_%% 2°3otal A ofgt VS o 1D shnooany 8 ler it ot
- MCR, MRC BE2e =2 H 75 ofr  r0 YO, $0X00000800 B Set bit 12 (7---) BT

mcr pl1&, 0O, rO

4.2 OPERATING MODE REGISTER (OMR, R, ADDRESS = 0XE000_0004)

/+ Read booting information +/

Field Bit Description Idr r0, =PRO_IO_BAS
Reserved [31:18] | Read as zero [dr r1, [r0,#0MR_OFFZET]
Reserved [17] Read as one bic 2, 1, HO=Fffffffa
R d Chp 2, X0x0

eserve [1I6] Read as one moveq -1 . #E: |:| DT_H ."‘. ” |:|
Reserved [15:14] | Read as zero Chp I I
NFMQOD [13:8] | The value of the XNFMODJ[5:0] pad o [;I ovedq -1 #é 00T _ONEMAND
Reserved [7:5] | Read as zero cmp =y #I:I:f:"'_i -
oM [4:0] | The value of the XOM[4:0] pad moted "3, #BOOT_MMC=D
[dr ‘0, =INF_REG_BAGE
OMI[0:4] Pin HEE Q10| A str 3, [r0, #INF_REG3_OFFSET]

information REG 0 A%t



cpu/s5pclxxx/start.s — Boot mode

Idr ‘0, =0xFfO0QFFF
bic 1, pc, r0

ily 2, _TEXT_BAZE
bic 2, rZ, ri

Cmp 1, r2

beq after_copw

[dr 0, =IMF_REG_BASE

ldr r1, [r0, #IMF_REGZ_0OFFSET]

chp r1, XBOOT_WAND EE

I:n;'II nand_boot InfO regSteI‘OﬂM XSE% CE)-IO'IA'I

Chp t1, #BOOT_OMENAND o

tn;l:l anenand_boot Nand bOOt’ mmCSd—bOOtE 5_7|
Cmp r1, #BOOT_MMCED

beq mmcsd_boot

nand_boot:
Moy ro, #0x=1000
bl copy_from_nand
b after_copw




Lowlevel Init ?

lowlevel_init nory +/ Cpu/sSpcixx/start.sOf A call

lowlevel _inith

|dr : etup temp stack pointer +/
suhb .
push {1

f+ |0 Retention rel d .

Idr 0, =(ELFIN_ E_POWER_BASE + OTHERS_OFFSET)

ldr :

.l.'rj-:: 2, =10-RET-F Watchdog,Clock, UART, Nand & x7|3}
str . :

f+ Disable

ril.
ri,

#if define FIG_M&MD )
i GPIO PIN HUE +/
bl nand_pin_mus

EE=A init for WaMD =/
bl m_init




cpu/s5pclxx/start.s — setup the stack

stack_setup: -
Aif defined( CONF| E_r-1Er-1|:|F:'-.-'_I_IF'F'EF:LE |:||:|E J
[dr sp, =(CFG_UBOOT_BASE + CFG_UBOOT_SI1ZE - 0x10007

[dr rd, _TEXT_BAZE J+ upper TiB relocated uboot
sub ri, r0, HCFG_MALLOC_LEM /+ malloc j

sub r0, r0, #CFG_GEL_DATA_SIZE #+ bdinfo
#if defined{COMFIG_USE_IRD)

sub r0, r0, HCCONFIG_STACKSIZE_IRO+CONFIG_STACKSIZE_FI0)
fendif

zub sp, r0, #12 A+ leave 3 words for abort-stack

Stack address £ X| M3} oo 2 |0 RAMOA ZEJ} SAHSH 4 Ql= XZ10| O3 £ AL}

Stack pointerQ| %|A2| 3 7 wordE H| 5+ -2 abort exception 2H M SHH, exception 2 S|7|
XX PC @} CPRSE X{%&3}0] debugging HE 2 0|23t -r|oHA'|O||:|-

Global H4= = 0 S &2 Z£7|3}
ss_|:

str
add

Chp
ble

ldr o, _start_armboo 0{ 7| Al RAMQ| _start_armboot Z brach &}0f RAMO|| = A ETt SAHSHA =ICt.

Lib_arm/board.c Q| Start_armboot() £ JUMP



cpu/s5pclxxx/start.s — setup the stack & memory map

.armboot_end + 512k - 12

.armboot_end

U-boot code area

(

x00000000

FLASH

9x2FFFFFFF

.armboot_end + 512k

Stack(512k)

.armboot_end
armboot

0x2fe00000

0x20000000
SDRAM



U-boot =J|2 Diagram

Cpu/s5pcixx/start.s Cpu/s5pc1xx/s5pc100/cpu_init.S

_sStart
——=md =2l M7 28

Reset handler £7|

SVC32 modeZ M=t
= Z Q5t HW disable
Interrupt disable
System clock &

MMU/Cache disable

e e

Memsetup() e+=2 £27| <1

1
1
1
1
1
1
1
1

Lib_arm/board.c

/\ _____ Start_armboot()

|

|

m2 73 R{HYK I
U-boot EA} 91 PC Zt # : :

:

|

|

|

M X I .
Stack 27 \,;:ommon/mam.c

C =23 ==

main_loop()




CPU x7|2}, SDRAM Zx7|3},
SDRAMCS 2 RffHl %],
start armboot()& =

NAND A, A|2|g,
HERZA 7IE S X7|5}
main_loop() 2=

HHO| 2| FEI, run_command()

AHE £




Lib_arm/board.c — start_armboot()

init_fnc_t +init_sequencel]l = @
cpu_init,

reloc_init,

board_init,
interrupt_init,
eny_init,

print _cpuinfo,
checkhoard,

init_func_iZc,

dram_init, )
av_dram_config,




Lib_arm/board.c — start_armboot()

Lib_arm/board.c

Mem_malloc_init() Lib_arm/board.c
e

Env_relocate() Common/env_common.c
e

Devices_init) Common/devices.c
e

Jumptable_r) Common/exports.c
e

Concole_init_r() Common/console.c
e

Enable_interrupt() Cpu/s5pclxxx/interrupts.c

d L

Main_loop() common/main.c




Main_loop()

for ;0 {
#ifdef COMFIG_BOOT _RETRY_TIME
if (rc==0)4

F* Sawy enough of a valid cormmmand to

* restart the timeout,

*
!

reset_cmd_timeout();

#endif
len = readline (CFS_PROMPTY;

flag = 0; f* assume no special flags for now */
if {len = 0
strcpy (lastcormmand, corsofe boffer;
else if (len == 0)
flag |= CMD_FLAG_REPEAT,
#ifdef COMFIG_BOOT _RETRY_TIME
else if {len == -2){
[+ -2 means timed out, retry autoboot
+*
puts ("WrTimed out waiting for cormmandmn®
# ifdef COMFIG_RESET_TO_RETRY
F* Reinit board to run initialization code again *f
do_reset (MULL, 0, 0, MULLY;

# else
return; F¥ retry autoboot #f
# endif
#endif
if (len == -1)
puts ("=INTERRLUPT =%n");
else
tC = run_command (lastcormrand, flag);
if (rc <=0)4
¥ irwalid cormmand or not repeatable, forget it */
lastcormrmand[o] = o;
¥

}E‘gpdﬁ:r;;?
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Run_command()

F* find macros in this token and replace thern */f
process_macros (token, finaltoken);

[* Extract argurnents */f
argc = parse_line (finaltoken, argy);

F* Look up cormmand in command table *f

if I:Q:mdtp find_cmd{argy[ D])}--N.J.I.l.-:l.{ ______
1printf ("Unknown cornrmand '%%s” - try ‘help i, ar{gv o]
:n: =-1; [*give up after bad cormrmand */f
1 continue; 1

o [

1
f* fjund - check max args ™
if (aroc = crdtp-=rnaxargs) £

:printf [ "Usage: Wn2oshin®, crndtp-=usage);

e = -1

| continue;
o

1

#if (COMNFIG_AOMMANDS & CFG_CMD_BOOTD)
f* afoid "hootd" recursion *f
if (crdtp-=cmnd == do_bootd) {
#ifdef DEBUG' FPARSER.
1 p_l‘ll‘lzf_ (" [_'insl";"_'m" firaltoken
if (flag & CMD_F’..&G_EIDOTD]I {
puts ("bootd’ recursion detectedn®);
rc=-1
continue; |
} i
else

#endif

1
flag |= CMBb_FLAG_BOOTD;
1
#endif [* CFG_CMD_BOOTD ¥/

I
FH Ok - call function té do the cormmand *f
if {{crndtp-=crnd) (c¥dtn, flan._aroc, armw 1= 0L

¥

=L CommandE A#s}7| SIef H+E S

Command®| QIXIE =

> cmd_thl_t *ﬁnd_cmd {const char *cmd)

1
crnd_thl_t *cmdtp;

crnd_thl_t *cmdtp_temp = & o boot cand start, F¥Init value *f

const char *p;
int len;
int n_found = 0;

,Ir*

* Some commmands allow length modifiers (ke “op.b™;

* compare command name anly until first dot,

*f

len = ({p = strchricmd, ') == NULL) ? stelen (cmd) @ ip - cmd);

for (crndtp = & o boot_cond_star :
cndtp 1= & u hoot_omd_end, Command ||St°|01|Ai -
crdtp++) £ Command 2} 2 X|sl=
if (strncmp (cmd, crdtp-=name,. 24S Search
if {len == strlen {crdtp-=naine))
return crndtpg ¥ full match *#

crndtp_temp = crdtp; f* a3 MatchEl 3E= M2z

f_founcH+; handle 3.:! ZOIEHE
) I return
if (n_found == 1) { f* exactly one match */

return crndtp_temp;

return MULL; f* not found or ambiguous command *f
17 end find_crnd ?
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U_BOOT_CMD

.'II*
* Monitor Cornrmand Table
*f
struct cmd_thl_s {
chat *hame; F* Cormrmand Marme *f
it maxargs; /™ rmaximumn number of argumnents *f
it repeatable; [/* autorepeat alowed? i
S Implernentation function  *f
it (*omd ) (struct crnd_thl_s %, int, int, char *[10;
char *usage; F* Usage message  (short)  Ff
#ifdef CPG_LOMGHELP
ichar *help; F¥* Help message  (long) *f
#endif

#ifdef CONFIG_AUTO_COMPLETE

¥ do auto completion on the arguments */

it (*completeiint argc, char *arge[], char last_char, int masy, char *crmdy[]);
#endif

H
typedef struct crnd_thl s cmd_tbl_t;

Example
it dﬂ_l‘lfS icrnd_thl_t *cmdtp, int flag, int argc, char “argy[])
1
return netboot_common(MFS, cmdtp, arge, argy);
I
U_BOOT CMD:

nfs, 3, 1, do_nfs,
"nfs¥t- boot image via network using NFS protocoln®,
"[lmadaddress] [host ip addr:bootfilenarne )"
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U_BOOT_CMD

OUTPUT_FORMAT("elf32-littlearm", "elf32- a“;g)rol (-0
littlearm", "elf32-littlearm") - maxargs
/*OUTPUT_FORMAT("elf32-arm", "elf32-arm", repeatable
"elf32-arm")*/ c.::;e
OUTPUT_ARCH(arm) help
ENTRY(_start)

SECTIONS E—
{ repeatable

cmd

#define Struct_Section _ attribute I:[w?ufed,sectiun l{".u_huut_n:md"]l})

Uboot . cmd | | *=*¢

help
table
#define U_BOOT_CMDi{name, maxargs, rep,cmd,usage, help)
crnd_thl_t __ u_boot_crnd_# #name Struct_Section = {#name, mazargs, rep, cmd, usage, help}

#ifdef CFG_LOMGHELP

#else f* nio long help info *f

#define U_BOOT_CMDiname, maxargs, rep, cmd,usage, help)
crnd_thl £ u boot_crnd_##name Struct_Section = {#name, maxargs, rep, cmd, usage’

maxargs

repeatable
#endif  [* CFG_LOMNGHELP */f cmd

usage

help

_U_boot_cm
d_end
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Boot os Fcn

,III*

* Continue booting an OS5 image; caller already has:

* - copied image header to global variable ™ header!

* - thecked header magic number, checksurms (both header & irmage),
* - yerified image architecture (PPCh and type (KERMEL or MULTI),
* - lnaded (first part of) image to header load address,
* - disabled interrupts,
*®

typedef void boot_os_Fon (crnd_thl_t *crmdtp, int flag,
int argc, char *argw[ ],
Llong  addr, F* of image to boot *f
Llong  #en_ptr, f* multi-file image length table *f
it werify), S geternw("verify"I[0] 1= 'n' ¥

#ifdef COMFIG_PPC

static boot_os_Fon do_bootm_linux;

#else

extern boot_os_Fon do_bootm_linus; 1 1

axtern Lib_arm/armlinux.c
#ifdef COMFIG_SILENT _COMSOLE

static void FIXUP_silent_linux (void);

#endif

static boot_os_Fon do_bootm_netbsd,

static boot_os_Fon do_bootm_rtems;

#if (CONFIG_COMMAMDS & CFG_CMD_ELF)

static boot_os_Forn do_bootm_vxworks;

static boot_os_Fon do_bootm_gnxelf;

it dﬂ_bﬂﬂt\ﬂt { crnd_thl_t *cmdtp, int flag, int arge, char *argy[] J;
it dﬂ_bﬂﬂtElf (crnd_thl_t *cmdtp, int flag, int argc, char *argy[] J;
#endif [* CFG_CMD_ELF *f

#if defined(COMFIG_ARTOS) && defined(COMFIG_PPC)

static boot_os_Forn do_bootm_artos;

#endif

#ifdef CONFIG_LYNXKDI

static iueaRegeg do_bootm_lynzkdi;

extern woid Iynxkdl_bnnt( image_header_t *

#endif
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do bootm() - 1

if mr?%ffﬁgﬂ,_ ad Default Load address =0x20000000

1else

, addr = simple_strtoul{argy[1], MULL, 18]; Bootm 20008000 : loading & address & 20} command £ gH=C}.
memmove (Efeader, (char *Jaddr, sizecf(image_header_t)); zlmagel| &|HE 2{0{=2LCt.

typedef struct image_header |
uint32_t th_magic; St Image Header Magic Murmber *f
uint32_t ih_hcre; f* Image Header CRC Checksurm *f
if (ntohl{hdr-=ih_magic) 1= TH_MAGIC) { uint32_t ih_time; [* Image Creation Tirmestarmp *f
{* Check Magic Mumber */ uint32_t ih_size; [*Image Data Size *f
1 uint22_t ih_load; /* Data  Load Address i
uint32_t ih_ep; F* Entry Point Address *f
uint3z2_t ih_dcre; [f* Image Data CRC Checksum *f
uints_t ih_os; ¥ Operating System i
Linte_t ih_arch; /* CPU architecture i
Uinta_t ih_type; /* Irnage Type *f
data = (ulong)iheader; Linta_t ih_comp; [ * Compression Type *f
len = sizeofiimage_header_t); uintg_t ih_name[IH_NMLEN];  /* Image Mame *f
_ timage_header_t;
checksum = ntohl{hdr-=ih_here);
bdr-=ib_bhcrz = o;

if (cre32 (0, (char *)data, len) 1= checksumn ) {
¥ Check CRC32 */f
h;

data = addr + sizecfiimage_header_t); Pointer2 headerOf| A AlF| 9=
len = mtohl{hdr-=ih_size);

rm
N
A
o
N
[
=]
o
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do bootm() - 2

switch (hdr-=ih_type) {
case IH_TYPE_STAMNDALOME:
narme = "Standalone Application”;
F* A8 cecond argurment overwrites the load address */f
if (arge = 2) {
bidr-=ib_load = simple_strtoul{argy[2], MULL, 18]

+
break;
case [H_TvPE_KERMEL:
name = "Kernel Image"; LINUXQO| A2 = IH_TYPE_KERNEL
break;

case [H_TvPE_MLULTI:
name = "Multi-File Image";
len = ntohlilen_ptr[o]);
FH 05 kernel is always the first image *f
data += & /* kernel_len + terminataor *f
for (i=1; len_ptr[i]; ++i)
data += 4
break;
default: printf ("wrong Image Type for %es command®n”, cmdtp-=name);
SHOW_BOOT_PROGRESS (-5);
return 1;
1 7 end switch hdr-=ih_bvpe 7

Kernel + ramdisk O|O|X|
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do bootm() - 3

switch (fde-=ih_comp) £
case [H_COMP_MNOME:
if(ntohl{ fdr-=ih_load) == addr) {
printf (" XIP %s ... ", name);
1 else {
memmove {{void *) ntohl{&dre-=ih_load), (uchar *)data, len);

¥

r---hﬁnr----------------------------------------------------------1
I case IH_COMP_GZIF: |
: printf (" Uncompressing %s ... ", name); AHE HE S L= S ASHCt 1
1 if [gunzip ((void *intohl(#dr-=ih_load), unc_len, |
: (uchar *)data, &ler) 1= 0] { :

puts ("GUNZIP ERROR - must RESET board to recoverin®; OF=< ix O [ 0 1
: SHOW _BOOT_PROGRESS (-5); 2= 0| =2 = ?|X|= (void I
: , do_reset {cmdtp, flag, argc, argy); *)ntohl(hdr_l h_Ioad)OI |:|- :
| break; }

E ) =3 e i 2 (==

case [H_COMP_BZIPZ:
printf (" Uncompressing %s ... ", name);
+

* If we've got less than 4 MBE of malloci) space,

* Lze slower decornpression algorithrm which reguires

* at miost 2300 KB of mermory,

+

!
i = BZ2_beBuffToBuffDecompress {{char* intohl{(fdk- =ih_load),
2unc_len, (char *ldata, len,
CFG_MALLOC_LEM « (4096 * 10z4), 0);

if (il=BZ_0K){
printf {("BUNZIPZ ERROR %d - must RESET board to recoverih”, i,
SHOW BOOT PROGRESS (-5);
udelay(1000000;
do_reset (crndtp, flag, argc, argy);

¥

break;

#endif [+ COMFIG_BZIPZ *f
default;

if (iflag)
enable_interrupts(;

printf ("Unimplemented compression type YedWn”, fde-=ib_cormp);

SHOW_BOOT_PROGRESS (-7);

return 1;

17 end switch hdr-=ih_comp 7 1goboard.com




do bootm() - 4

default: F* handled by (original) Linuy case *f
case [H_O5_LIMU:
#ifdef COMNFIG_SILEMT _COMSOLE
fizup_silent_linu=();

#endif
do_bootm_linux (cmdtp, flag, argc, argy, .
addr, len_ptr, werify; E El O'I |_|nUX kel’ne| E
break;
case [H_OS_METESD: I:|' I | I

do_bootm_netbsd (cmdtp, flag, argc, argy,
addr, len_ptr, werify;
break;

#ifdef COMNFIG_LYMXKDI
case [H_OS_[YMKOS:
do_bootm_lynzkdi (cmdtp, flag, argc, argy,
addr, len_ptr, werify);
break;

#endif

case [H_O5_RTEMS:
do_bootm_rtems (cmdtp, flag, argc, argy,
addr, len_ptr, werify;
break;

#if (COMFIG_COoMMANDS & CFG_CMD_ELF)
case [H_OS_\VEWORKS:
do_bootm_v=works (cmdtp, flag, argc, argy,
addr, len_ptr, werify);
break;

case [H_OS_ M
do_bootm_gnxelf (crdtp, flag, arge, argy,
addr, len_ptr, werify);
break;

#endif /* CFG_CMD_ELF *f
#ifdef CONFIG_ARTOS
case [H_DO5_ARTOS:
do_bootm_artos (cmdtp, flag, arge, argy,
addr, len_ptr, werify;
break;
#endif

17 end switch hdr-=ih_os 7 //WWW.mangoboard.Com
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do_bootm_linux()

AT R (cmd_tbl_t +cmdtp, arac, =argy[],
bootm_headers_t +imag

ulong initrd_start, initrd_end:
ulang ep = 0
bd_t +bd = gd-=bd;

id = bd-=bi_arch_number.
i ekernel Jf FErO, arch, uint params ).
ret.

_ _ Bootargs £ 7}X|1 2C
+commandl ine = geteny { "bootargs” 9= Pl J

thekernel = ¢ i+ . . uint )ep: KernelOf|#| O|O|X| entry poiboot_get_ramdiski
ny ¢ “machid" ).

machid = simple_str (5, MULL, 16);

, . : . . inid2 7}X|1 <C
printf ¢"Using 4 from environment ., machidy e R

images, [H_ARCH_ARHM,

Ram disk7} Q=X| =X =0l

.-.-.-:Irl.itr'lj_lz!rll

goto error:




do_bootm_linux()

cleanup_before_ | inuxeR

thekernel 0, machid, bd-=hi_boot_para

return:

disable_interrupts (0

Kernel image& X|O{# | -
% lI_:-I| 7:| Z'I_C_El- ' 1:_E:E:El'i :f:i_lli "
nicr plh, 0O,
arm_cache_f lush( 1

asmi "mcr pl5, 0, #0, cC7,

returni 0l







OE 20| = 7|4 Open Git AlH]

 http://android.git.kernel.org

To clone one of these trees, install git, and run:

git clone 9it:/fandroid.qit.kernel .org/ + project path.
To clone the entire platform, install repo, and run!

mkdir mydroid
cd mydroid

repo init -u git:Afandroid.git kernel  orgfplatform/manifest. git
FEPO SYNC


http://android.git.kernel.org/

UXEZO0|E AZ Cr2E7[(git)

#qgit clone git://android.git.kernel.org/kernel/common.git

# git checkout --track -b android-2.6.29 origin/android-2.6.29
#qgit branch

ST K| 2.6.32 HHAJEX| 22| = =



Linux 7HE S Al AFO|E

« http://www.kernel.org/

The Linux Kernel Archives

Welcome to the Linux Kermel Archives, This is the primary site for the Linux kernel source, but it has much more than just Linus kernel
Frequently ésked Questions

- Latest Stable Kernel:
Protocol Location 2634 1
HTTE bttp At wen kernel oragouky
ETP ftpe A ftp . kemel. org/puby

BSYMNC  rayncdreync.kemel.org/pubs

linux—next: next-20100706 2010-07-08 [Patch] [Wiew Patch] [Gitweb]

mainline:  2.6.35-rc4 2010-07-05 [Full Source] [Patch] [view Patch] [Wiew Inc.] [Gitweb] [Chanaelog]
znapshott  2.6,35-rc3—git8 2010-07-03 [Fatch] [Wiew Patch]

stable: 2.6,34.1 2010-07-05 [Full Source] [Patch] [Wiew Patch] [Gitweb] [Changelog]
stable: 2.6.33.6 2010-07-05 [Full Source] [Patch] [Wiew Patch] [Wiew Inc.] [Gitweb] [Changelog]
stable: 2.6.32.16 2010-07-05 [Full Source] [Patch] [view Patch] [Wiew Inc,] [Gitweb] [Changelog]
stable: 2.6.31.14 2010-07-05 [Full Source] [Patch] [view Patch] [Wiew Inc.] [Gitweb] [Chanaelog]
stable: 2.6.27.48 2010-07-05 [Full Source] [Fatch] [Wiew Patch] [Wiew Inc.] [Gitweb] [Changelog]

stable: 2.4.37.9 2010-02-01 [Full Source] [Patch] [Wiew Patch] [Gitweb] [Changelog]



http://www.kernel.org/

Ay g Che

#qgit clone
git://git.kernel.org/pub/scm/linux/kernel/
git/kki_ap/linux-2.6-samsung.git

#cd linux-2.6-samsung

#qgit fetch

#qgit fetch --tag

#qgit checkout 2.6.29-samsung



Or 1100 7Y AA HEY

« #wget
http://crztech.iptime.org:8080/Release/ma

ngol100/kernel/mangol00 kernel 2010 0
6 30.tgz

o #tar xvf
mango100_kernel_2010_06_30.tgz



http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz

'8 Aot 51|

#cd mangol00_kernel_2010_06_30
#vi .cross_compile (arm-linux- Z=7})

#make mangolOO android defconflg
#make e




071700 NAND Partition g4

- 0x00000000
U-boot Creating 3 MTD partitions on "NAND 256MiB 3,3V 8-bit":
00 0x000000000000-0x000000080000 : "Bootloader"

(/dev/mtdblock0) 0x000000080000-0x000000400000 : "Kernel”
0x000000400000-0x000010000000 : "File System”

0Ox80000 --#2 FE Al HAIX]

ClE HEEE FX]=

256M B 7 (/dev/mtdblockl) arch/arm/plat-s3c/include/plat/partition.h

T —J|L- od

FllesyStem :: | arep mtd

(/dev/mtdblock?) | S




3941MB

SD /MMC Partition <

FAT32(2.4GB)

GNOME
FS(500MB)

A
o

Disk /dev/mmcblk0: 3941 MB, 3941597184 bytes
4 heads, 16 sectors/track, 120288 cylinders, total 7698432 sectors
its = sectors of 1 * 512 = 512 bytes

Android
FS(500MB)

Kernel
(4MB)

(

@

pe

o

o)

N

(o))

(@)
AU D WN PR

Fdisk @8O 2 ute|Ms QtEL}
Mkfs.ext3 /dev/sdbl
Mkfs.ext3 /dev/sdb2
Mkfs.ext3 /dev/sdb3
Mount -t ext3 /dev/sdb2 /media/android
TFUA| AR S AL

TSECTORS-1074

TSECTORS-34

TSECTORS-18

TSECTORS=7698432 sectors



PiTCHLEVEL = 6 >(Top Dir)/Makefile &R 2}210]| 2| X|

EUELEHEL = Eq

EXTRAYERSION = >7{4 2.6.29 & Al

FAME = Temporary Tasmanian Devil

A HCH Y= arm
R COMPILE v= Fishell if [ -f .cross_conpile ]1: then ™~

cat .cross_comnpiler ™

fil

>ARCH?=arm 2|0|= ARCH 9| 4t 2 armQqULLf 21, QO H, arm A}

= rf
>.cross_compile O] RS M, cross_compile L 2= CROSS_COMPILE £ AtE



744 build 24 2 A (Conf)

« #make mangol00_android_defconfig 4!
S A

kconfiar scripts_basic outputmakefile FORCE

B0
SIS CHAKEY $lbuild)

==l
T O
T O
2145

Scripts/kconfig/MakefileOj| A] Of2lf 2
%_defconfig: $(obj)/conf confiq I

$(Q)$< -D arch/$(SRCARCH)/configs/$@ $(Kconfig) ) - g
=>make -D arch/arm/configs/mangol100_android_defconfig

[icanijiflocalhost mango!D0_k
—rw-rw-r-— 1 icanj i onfig

—rw-ruw-r-— 1 icanj icanj| -3 C g
' iji 50889 2010-06-30 02:51 archyz JLUHTIHEJN1H1J1””_WITI android_defconfig

—rW—rw-r




o
=
3
Y
D
D
3
D
S

=
@)
O
>
=

#make scripts/kconfig menuconfig O|

menuconfig: $(obj)/mcon
$< $(Kconfig)

Ut Ut ma

E) Flbuild]

Arrow keys navigate the menu
hot keys.

<Escr<Esc> to exit, <?> for Help, </> for Search

M> module < > module capab
\Qqqqqqaﬁmqqqqq [s[sfleTsTo o oes[s]s}

General D -

-+- Enable the block |
System Tvpe --->
Bus support --->

Linux Kernel Configuration
<Enter> selects submenus --->.
Pressing <¥> includes, <N> excludes, <M> modularizes features

Legend:

=]

ra [T
[+] Enable loadable module support --->

ayer -——>

kernel Features --->
Hoot options ---»
CPI) Power Management

——-

[+] built-in

Floating point emulation
lserspace binary fornats
Fower management options

———>
-3
——>

P

Networking support

Security options
—+- Cryptographic APl
Library routines

= 32 on¢ 3 e 33 3E 3 BT M 3T M 3 M 3 M M M

<addadaqaadadaadadaadaadadqadaadadadaadadaaadaaadaadadadadaadaqadaadadadaadadaadadadaadadadad

-

Device Drivers ---%
File systens ---»
Kernel hacking ---=

-3
-

-z

< Exit > < Help >

AlS

Highl ighted letters are
Press
[ 1 excluded

499 adadadaadadadadaddaadaqadddadadaadaddadaaddaadadadadad

= O

K
i
¥
]
]
¥
i
¥
i
]
¥
i
¥
i
]
¥
i
¥
i
]
¥
i
¥
i
]
U
B
]

|

nf)

.config A%t



712 build 24 ZAM(Conf)

« #make xconfig (QT3 Package & Q)

« #yum install gt* S = EX]

« “cannot find —IXi Of| 2] &4 A| #yum
install libXi A3l . S— .

File Edit Option Help
o/sHl] 1 E]

I
Option 7| Option =
z —EPrompt for development and/or incomplete code/drive J

RCU Subsystem —Local version - append to kernel release:

OControl Group suppori EAutomatically append version information to the versic
OConfigure standard ke —ESupport for paging of anonymous memory (swap)
—=Enable loadable module —ESystem V IPC
m-Enable the block layer (NE FEPOSIX Message Queues
L 1o Schedulers ~OBSD Process Accounting i
—System Type I =

m-Bus support

Lopccard (PCMCIA/Cart
—Kernel Features
—Boot options
—CPU Power Management
—Floating point emulation
~Userspace binary formats
—Power management optior
m-ENetworking support

General setup

=



79 build AlgY £

$(TOP)/Makefile — x| AF2| Makefile
— vmlinuxet modules A

config—AHY 44 ot
— make [config | menuconfig | xconfig] & S35l AMd.

arch/$(ARCH)/Makefile - O}Z|Ell X{ & makefile

scripts/Makefile.* - B & kbuild MakefileOf| A E|=

20| S0{9lE Tt

kbuild Makefiles — 2F 5007 M =7} Q)LC}.



744 build A% £

712 A7 (make configlmenuconfig|xconfig)
configg Tt

—

714 BT Z include/linux/version.h 0f M%

Ot

include/asm-$(ARCH)O|| Cist Al=2 2l 2|3 Ot

O -1 O

.

arch/$(ARCH)/Makefile O A| HOo|=l, O 2|9| EfZI HIEZ I3t BE I

2 AES FH

init-*, core-*, driver-*, net-* 52| EtZl 5= Ot

D= QHMESO| &AL, AN EZ|o FE CIHEZ|Y vmlinuxE Bt
=
ZE 2 EO|O[X|(zImage)E Tt=7| {2t OFZ[EX 0| & 20| 2H =



Built-in object goals (obj-y)

 specifying object files for vmlinux
« "$(LD) —r" : to merge $(obj-y) files into one built-in.o file

= sched.o fork.o exec_domain.o panic.o printk.o profile.o
exit.o itimer.o time.o softirqg.o resource.o
sysctl.o capability.o ptrace.o timer.o user.o

signal.o sys.o kmod.o workqueue.o pid.o

rcupdate.o extable.o params.o posix-timers.o

kthread.o wait.o kfifo.o sys ni.o posix-cpu-timers.o mutex.o
hrtimer.o rwsem.o latency.o nsproxy.o srcu.o

ex. $(TOP)/kernel/Makefile

Jarch/arm/xxx/built-in.o

/drivers/built-in.o /drivers/xxx/built-in.o

Jfirmware/built-in.o

Jfs/built-in.o Jfs/xxx/built-in.o

Jkernel/built-in.o

Jlib/built-1n.o




Built-in object goals (obj-y)

echo "(patsubst pattern,replacement,text)”

vmlinux-dirs  := $(patsubst %/,%,$(filter %/, $(init-y) $(init-m) W
$(core-y) $(core-m) $(drivers-y) $(drivers-m) W
$(net-y) $(net-m) $(libs-y) $(libs-m)))

vmlinux-alldirs := $(sort $(vmlinux-dirs) $(patsubst %/,%,$(filter %/, W
$(init-n) $(init-) W
$(core-n) $(core-) $(drivers-n) $(drivers-) W
$(net-n) $(net-) $(libs-n)  $(libs-))))

init-y = $(patsubst %/, %/built-in.o, $(init-y))
core-y = $(patsubst %/, %/built-in.o, $(core-y))
drivers-y = $(patsubst %/, %/built-in.o, $(drivers-y))
net-y = $(patsubst %/, %/built-in.o, $(net-y))
libs-y1 = $(patsubst %/, %/lib.a, $(libs-y))

libs-y2 = $(patsubst %/, %/built-in.o, $(libs-y))
libs-y = $(libs-y1) $(libs-y2)



Loadable module goals — (obj-m)

» object files which are built as loadable kernel modules.

obi-F(CONFIG_SCE1 _DEBUG)
R COHE |G SCSI WA T _SCANK

COMFIG_SCS1 _WAIT_SCAN=m

ex. $(TOP)/driver/scsi/Makefile ex. $(TOP)/.config

fl=rctree)

. ) tlsrctres)
o AU ZETHE|X| 4L external module= Z4 o}
Documentation/kbuild/modules.txt& &£Fx
— LC|HO|A E210|H 71

S| R0 M=

|'|_|O



Environment Variables

variable |value Description

% 0 SO, oiXf AotaL= MaHUS EHF
(default)

v 1 G AlOf MElE BE B3 9 HAIXS 20]
=.

O dir Zinrel £ = 2= output filegS dir0f] A& & A
x|7(—|

C 1 4 C 1 0| A sparse toolO| A=l IS A
ELOMI OtCt sparse2 2 &AL HHAUQ[ T2
d2id o2& &= E0|Ct.

C 2 sparse tool2 ZHIt A0 2t §l0] 2= MU=
M2 5HAH & e

Example :# make V=1 ARCH=arm




(“$lorigin ¥) L
KBUILD_YERBOSE = §(Y¥)

KEUILD_YERBOSE
KEUILD_YERBOSE = 0

EXEUILD_YEREOSENRE
quiet =
=

auiet=quiet _
0=

> $(top)/Makefile

AT
ECQ

A9 KB

B0

1

G KBUILD_C
63 KBUILD_CHEC
B4

102 ("§lorigin 0},
103 KBUILD_OUTPUT := $(0)
104

105 _J




How to build vmlinux ?7?

-Makefile : O}7|EIX E2IMo0| HE=

il PN image I ) . ) : e
vmlin nli nlinus—init) $Cwvmlinu<—main) wmlinux.o ${kallsvns. o) FORCE

~treelfMakefile headers_check

samnples

umentation

B90
B3I

sound/ firmwaref

kernel/ mnm/

- arch/arm/Makefile : O}7 |8l ZL£E 0l 272 |

i t= ar I are [

gingt

ONF | G_FPE_NIFPE)
FIG_FPE_FASTFPE)
G_YFP)

Ringinfin)

i drivers=5({CONFIG_OFROFILE])
|

(AN



Building vmlinux

e vmlinux= $(vmlinux-init) 2} $(vmlinux-main)0lAM XMOo|=l Q HME Z O+=
O ZIC}. dAHAAIEHE X|7H

- Zt QEHMEQ | |inking =AM7F 8. 7

arm—linqx—ld -EL  -p --no-undefined -X -o wmlinux
rmfkernel/init_t init/ hullT |n o —-start - C arch/ar
ilt=in.o Ks Farm ;: 0y :: at-shpc AL ar

rnfplat- in.o archfarm/ fufpd bullf in rnel fbui |t i/ hUIIT in.c
:hullf in. ipcihu ol llt-in.o b wilt-in.o arc S ik lib.a I
|h 1ruh a ' -_' ' It—in.ﬂ driuer BUilt=in. o sound ' ' i i i

d [SM] e2MEDY .

-m: O ZHO= ZHz5 Us A7

-T: @4 A3 EE X|7™

--start-group ~ --end-group : ~0ff X[ & QLEMES ME7H0| HLt & HES 7hsot &

-0 : ’:E=| JJ_l.OlI:ﬁ X|I‘|

1 $(vmlinux-init) . $(head-y) $(init-y)

vmlinux < | $(vmlinux-main) — $(core-y) $(libs-y) $(drivers-y) $(net-y)

N kallsyms.o




Building zlmage (1/3)

1. arch/arm/boot/compressed/Image
$(topdir)/vmlinux0Of| A .note MM, .comment MM Sl B = M==0F {HX| HE
EHM 40| 3= &0}, arch/arm/boot/compressed/Image 2f= H

arm-linux-objcopy -O binary -R .note -R .note.gnu.build-id -R .comment -S vmlinux
arch/arm/boot/Image

objcopy [E4] YHIIY [EHut]

-OREHES A OfH QENME Aoz £ miAS 0HE ZdQIX| X|H (0f: elf32-i386, binary)
R 447 22 DtojA sj MM x|t

S: 3 mo| Ajuix| Muot M HEE £ Tto| SARSA| #EC

2. arch/arm/boot/compressed/piggy.gz

1CHA[O| A 2HE, Images 7ty =E0| 2 E2 = A=0iA(-9), piggy.gzs B

gzip -f -9 < arch/arm/boot/compressed/../Image
> arch/arm/boot/compressed/piggy.gz




Building zImage (2/3)

3. arch/arm/boot/compressed/piggy.o

arm-linux-gcc -Wp,-MD,arch/arm/boot/compressed/.piggy.o.d -nostdinc -isystem
Jusr/local/arm/4.2.2-eabi/usr/bin-ccache/../lib/gcc/arm-unknown-linux-gnueabi/4.2.2/include
-Tinclude -I/home/icanijji/work/mango100/mango100_kernel_2010_06_30/arch/arm/include
-include include/linux/autoconf.h -D__ KERNEL___ -mlittle-endian
-Iarch/arm/mach-s5pc100/include -Iarch/arm/plat-s5pc1xx/include
-Iarch/arm/plat-s3c/include -D__ ASSEMBLY___ -mabi=aapcs-linux -mno-thumb-interwork
-D__LINUX_ARM_ARCH__ =7 -march=armv5t -Wa,-march=armv7-a -msoft-float -gdwarf-2

-VWa . .-Marcn=d =C =0 Aaran/darm/poa ompressed/piggyv.o arch/arm/boo ompressed/pigg

4. arch/arm/boot/compressed/vmlinux
head.o + misc.o + piggy.0 £ ZVABIA, vmlinuxE BHE, O] [ff .text M2 0x20008000 Q| X| £ E, ANE

d[EM] EXNMELY .
« -m emulation : 7| H| s EtZI emulationdf] = HEE K& (0. dH ATIEE )
.I

o o KjSHE s S =3 0
(& X| = piggy.o= Id= C}

o --format input-format : |5 QENME

= |do| ¢l QuNERZ M

o T
5’IEI)
a

Ml E IO
« --oformat output-format : 2 @ E M E 1} 2l 9]
+0: B NUY K|
o -Ttext org : text MM O| A|ZtFAE org2 K| ™H

- -eentry : I EZ| EZOIEE X|™HSHLC},



Building zlmage (3/3)

5. arch/arm/boot/zImage

4CHAO| A BF= vmlinuxO| Al .note M4, .comment MM 8l R = M==1F HX| QEZ2 XA =,
OIAEZM [ O|HIIS &0}, arch/arm/boot/zImage Ef‘— H}O| LA 2| Ef 0|2 OtEC},

arm-linux-objcopy -O binary -R .note -R .note.gnu.build-id -R .comment -S
arch/arm/boot/compressed/vmlinux arch/arm/boot/zImage




A= - Kernel Build Process

arch/arm/boot/compressed arch/arm/boot

4 = /—/%

%

s head.o
5M
zi . 3M . 3M
objcopy g; 2 . linking objcopy
> e 3M piggy.o >

vmlinux Image Piggy.gz g vmlinux zlmage
AIAESH Mt

o ool f&229

clole £&22/9| J1Et A-II/_\';E ac

J|EfMEE 25 ELF Binary AL e

A Object Object -




N

1

all

1 : kernel Makefile A= %

| makesilentoldconfig |

|

] vmlinux $(vmlinux-lds) $(vmlinux-dirs)

prepare | | include/config/auto.conf |

: o init
l $(vmlinux-init) ' usr
$(vmlinux-main) kernel

| include/config/kernel.release |

mm

k1 k1

preparel prepare2 prepare3 \

security
crypto
block
drivers
sound
net
lib

zlmage
$(obj) = arch/arm/boot

=
arch/arm/boot/Makefile 0| A{
make zlmageE CHA| =8l

| archpare
fs
ipc

scripts_basic include/linux/version.h |

include/linux/utsrelease.h |

arch/arm/kernel
arch/arm/mm
arch/arm/crypto

$(obj) = arch/arm/boot/compressed

\ $(obj)/compressed/vmlinux

$(obj)/head.o |

k— —

$(obj)/piggy.gz $(obj)/image vmlinux |

o710l M vmlinux= HY A = AL
ClA Ealof| A ZFEO0{ &l vmlinuxE st

b



vmlinux.lds & 22,

OUTPUT_ARCH(arm)
ENTRY( start) —
SECTIONS
{ —
.=0;
_text =

Start entry IL QI

EL= start

text : {

start = ,;
(.start)

*(.text)
*(.text.*)
*(fixup)
*(.gnu.warning)

(.
(.
(.
(.
*(.rodata)
(.
(.
(.
(.

* |

*(.rodata.*)

*(.glue_7)

*(.glue_71)

*(.piggydata)

. = ALIGN(4);
}




(0| N|) readelf -
arch/arm/boot/compressed/vmlinux

I?f 45 4¢ 46 01 01 01 00 OO 00 00 OO0 0o oo oo oo

into file)
I|||I BIrs | 1] Ll El'l'| E |

Tvpe

MLIL




2 AHYE BEA|, Log H7|7]

« make V=1 ARCH=arm 2>&1 | tee log-
kernel.txt



Linux HE 2~A& Ed| +

Al kernel

lib

' ( math—emu]

(o)

http://www.mangoboard.com




4 LEELD 23

* arch/
— CPU &5&0I &, 2F H2|J] OtCH ot e EelE A& (arch/arm,
arch/i386, arch/alpha ...)
— arch/arm/boot/

. BEAEYMIL DT
— arch/arm/kernel/
« OtEHO B=E2l(hardware dependent) HE 22| FE
- E¥ OHHE X2l RE
« 2200 N3 2EI
« &X PH, =I5 FE
— arch/arm/mm/
« OIERIN SEHQ HZe

K

2| 2E

e init/
— OIERIN SE &2l HY =I5t FEl (start_kernel)
— EHA3 0 (init_task or task[0]) 244
- A3 1,2, 3 s U= Z2AA MA



2 L& €9 (2)

 kernel/

— clsA AHES HE S Al L& 2| (central section of the kernel)

— OIERIH S &0 HE 22 FE GIEA;NH SH5H0 HY 22| 2E
2 arch/arm/kernel CIZ2&E2| 0 = XH

— fork, exit = EHA 3 &4 A|AEH S

— AHZ=2 (scheduler) £ E

— A4 ™2l (signal handling)/Al2t 22| (time management) £ &

N—”

Lt

Xcl =¢E

e mm/
— olEHI SEXHQ HEZ2 22 FE (ot=f/H S50 W22l 2l
FEI2 arch/arm/mm Cl2IE2| 0l =H)
— Jt& BI22l 2t2l, HIOIE (paging), £ 2 (swapping)
o fs/

— Jtar e AIAE! (virtual file system ) 22| FE

— open, read S EHA T 28 AAEH S= X2 FE

— S8 Y AlAE 22| [ EI2 ot CIE2E2 0l &M (ext2, ext3, ramfs,
minix, jffs2, proc, nfs, msdos, coda, ..)



2F L&l €9 (3)

drivers/

NSl & XIE Hot)| ®flet Xl &2i0|tH =&l

ClEI0IA E2t0ltHe 2 H 2A/ESE/UHERD EC0IH=ZE =2
drivers/block/: 25 &X| E2l0I/H. 0IE =0 IDE CIA 3 (hd)
drivers/char/ : 2 At & Xl Ec2t0|H. serial ports, tty, modem, ..
drivers/net : HIE= & Xl E2I0IH. WIE =0 3C509, ...
drivers/pci/ : PCI bus Xl Of

drivers/cdrom/ : CD-ROM &2t0|H

drivers/scsi/ : SCSI CIE{H Ol A 22|

Sound :sound card E2t0|H
Ipc/
— L ANAZE EANS K20 fet FE

— NIOFE Ol(semaphores), &% I 22l(shared memory), BIAI Xl 7

(message queues)



JF [ E-II-::I:B‘ /é_l% (4)

=TT

net/

— TCP/IP ARP 5 UIEE sS4 Z2&Z2 (HE=H ¥X S20|ltH=
drlvers/netOﬂ Z TH)

— A3 OIHH Ol A

include/

- AHE dlH

FEERIH S &0 6lH @ include/linux/

PE%IM S0 ol : include/asm-***/ (0l E =0 ARM CPU &5
401 8l = include/asm-arm/ CIEl E 2|0 EXH)

,|

O|I

Jx Ol

lib/

— HE clolEel REl
doc/ or Documentation/
— HE 2N L &R,



|80l A E210[83 iR

ClHtO] A (Device )

— UHIER 3 HEH, LCD CIAZd0l, PCMCIA, Audio, HOIE, 2|2 %, ot=LC
Ad, EZU0AD, Zely S &2 =8 EXl==S L

— CBtolAS =0l 2ot 288, = ClEH0lA S0l I 2822
TE

Device Driver

- AN HX 2E2S Z48 ANH AER TR0 ISSE QEHO0IAS
Sof CIHIOIAS B28 £+ UES diFs 2
Ol LS S AHHOIA REHH 2P #49% IE

- EENOZ S MUIA HBS SHOZ JUo YRE0F UH
- SST2020| H/WS HO0E = UAE= EHOIA HB
~ SIS0l SYRe T2OMS MHS IS &



|80 A E2018 S EX

e Device Driver Interface

— Standard Device Driver Interface
« UNIX compatible I/O system interface osDriver
. open(), close(), read(), write(), ioctl()

ql]

 Non-standard Device Driver Interface s

myDriver

— Completely user-defined
— Custom interface i
— May be more appropriate for some hardware
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cl=2 Lot =cr0| b

FOH reaI deV|ceO1| &

&
ol
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OII

User Program

_._._._._éﬁ_._._.._._.

Device file

E=
I c

Device Driver

VFS

3=
Rl Device



cl =2 0ol A =2t01B1(2)

» c|=2A0A2 ClBHOIA

— Linux0l 5 Devicee= EY &t
1), accessIt Jl=sgt.
« AtEXt= File operations HEg =+ US

Cl8t0l A= Major number2 Minor number

=l
19
]
0w
at
iy
tn

LS

ol

00 X
uln
=

e Device Driver2 =&
— X CIHI01 A E210|H
— =2 (/"0 A E2H0|H
— UE<L3A 8ol A =2+0] H




Char Device(= Al ClHO[A)

= At ClgtolA el =54

- Azl =xtds A EX

— HIH i+ E AtEoHA HZ 2

— & Xl° raw dataE At AU KIS
rallel,

Terminal, Serial/Pa Keyboard, Sound Card, Scanner, Printer

e = null : black hole
cl=0A2 =X Cigrol & tty* : virtual console
pt* : pseudo—terminal
crw—--w—-w— 0 root root 5, 1 Oct 1 1998 console
crw-rw-rw— 1 root root 1, 3 May 6 1998 null
CIw——————— 1 root root 4, 0O May 6 1998 tty
crw-rw-—--—- 1 root disk 96, 0O Dec 10 1998 ptO
CIw——————— 1 root root 5, 64 May 6 1998 cua0l

' e 2 88 & H X2l C= char deviceE 20|




Block Device(Z= L|HI0|A)

« Block device £E&
— random access JI=s
- =25 U9 2d==50| Jtsst &X
— HIHIHS O /et e &X =&
— It AIAEN0 2/o mount &
— LA 3, Ram Disk, CD-ROM s

ZelEH= &X

L fdx : Floppy disk
O 1 . .
e 220 M2l Block device Hd* : Hard disk
sda : SCS| disk
brw—-—-—-—--—-- 1 root floppy 2, 0 May 6 1998 £dO
brw-rw——--- 1 root disk 3, 0 May 6 1998 hda
brw-rw---- 1 root disk 3, 1 May 6 1998 hdal
brw-rw—--- 1 root disk 8, 0 May 6 1998 sda
brw-rw——--- 1 root disk 8, 1 May 6 1998 sdal
= o 23 82 = H EXH2! b= block deviceE 20|

A




Network Device(Wl E<3 L|dt0|
)
 Network device =&
—i=Sote X OIY0| gl
—HERZ SAES Soll 2SS S48 4
= & X
- SBEZ)HINS SN2 HE mg INES=
A = A socket(), bind() 2 AIAE 2

OtO

— Etherent, PPP. ATM, ISDN 0|




Major & Minor Number

* Major number(=83)

— HE WA ClHIOIA ECIOIHE R2/HZot=0l AFS
Kl &, 1Byte (0~255AF012] g8Y)

— &2 Device?
 Minor number(£2213)
— ClgtolA &et0lde LHO A & K

i
S TT =

(@]
=
=

=

=

- =otJ| ?ofl A=

— 2! Devicell 2I1& 01 A2 E LIEIY, 2Byte (RHS)
— ?'Hgl ClEOIA =20l O G JHEl ClBHOIA Kl OF

« $Is -al /dev/hda*
brw-rw—--- 1 root disk 1 o|May 6 1998 hda
brw-rw——--- 1 root disk 1) |1 May 6 1998 hdal
brw-rw-—--- 1 root disk 1] |2|May 6 1998 hda2
brw-rw-—--- 1 root disk 13 May 6 1998 hda3

IR




cl=4 A

Application
area

Kernel
area

Hardware

FOl A =2t0[E —

A8 24 22 CgholA E2t0lH

>

Application

=

System Call Interface

VFS

A

A

A

y

Buffer Cache

Network Subsystem

A

A

A

A

A

y

Char Device Driver Block D/D

Network D/D

A A

A A

A

A

A

y

Device Interface

=

Hardware

183




ANAE SE S0 E5OZ |oading & 2 U= He AHQA
HES Al ZIY BIHLF AIAE 2|28 & T 10| HE ol U
822 DHGHE 20| Jts

CIHIOIA S20IH, Y AlAE, HERD Z2E2 S0| 252 A
R

2Ist HE HE 20 SHII0F oD, S AHE D U= I
= & EX[oHOF &
— <linux/module.n>0ll 2I&H US
- 2= 82= 8M =0 M otLiet =XHoHOF &
Aot sz T2 )09 X0 &
— main() &=J} 93
- Hgoll 249 2 HA 2 M S2H K= &=t &M
« Loading Al - int init_module(void) &=+ S &
« Unloading Al - void cleanup_module(

4
ol
[l



Linux Device Driver 4

Linux device driverl Z2&&
- HE ZE
« ClHIOIA E2IOIHE=E HE S & BEF20|22, HEQ e ZE e O0H&HIHA
T A A|AEY XYAEOl 1O
— AHYE OIHH Ol A
e CIHIOIA ECIOIHE 2lsA HYEOILE XHAIO| =8 AEAIAE N E= QIF
H 0| AE M=oll0oF StLt.
— AHE HAHLUSI AHIA
« ClBIOIA EC0IH = HIZ2e €Y, CIHEE MY, wait queued 2 H&E A
S ANHIASE AlE2E &= QICH
— Loadable
« (HE =2 2lsA ClHolA E20IH =
O 0|4t *é'EoU(I US [ HA=2E & 4= QALY
— & & Jls(Configurable)
e 2lsA CHI0IA CEP IHE HE Zetotd ZUE & &= QUCH HHE A X
N | @]

E 2= NoX= HE= compile & | &3 =

ol
i
A
1.
§9
_('_l_



insmod _:—' init_module( ) : register_capability( )

l/ capabilities] ]

————00000000°

printk()

U=

rmmod —» unregister_capability( )

A 4

cleanup_module( )

.................................



HE =2 &d

GlAl =)l /* hello.c */
— j‘| S0 =0 4= [ #include <linux/module.h> /* 2 20 22 */
“hello mango world"S &2 #include <linux/kemel.h> /* printk() S0 22 */
- 280/ MAZE O "Good static_int _init hello_init(void) { / 2201 22 I =
Bye'S = 2
4 . ﬁ, printk (“hello mango world#n");
— Source file : hello.c // from a text console, not X-terminal.

return O;
// 0: success , J|E} - fail
}

static void __exit hello_exit(void)

{
printk (“KERN_ALERT “Goodbye world");

}

module_init(hello_init);
Module_exit(hello_exit);
MODULE_LICENCE("GPL");



HE 22 TZ(HENWNLES)

HE 24 = (d&Eel2 0ls
#cp hello.c arch/arm/mach-s5pc100/
#vi arch/arm/mach-s5pc100/Makefile =&

# Button EINT suppoty

obj-$(CONFIG MACH SMDKC180) += 55pcl@B8-button.o
obj-m +=helln.0|

#make modules

CC archfarmfmach—aﬁpclﬂﬂfhellu.mud.u
LD [M] arch/arm/mach-s5pcldd,/hello.ko

188



HE 22| F UL (Makefiled &)

HE ~A E OE&ELZ 0=
#mkdir test-module

#cp hello.c test-module

#vi Makefile

File Edit View Terminal Help
obj-m :=hello.o

KDIR:=../mangole® kernel 2010 86 22

PWD :=%(shell pwd)

default:
$(MAKE) -C $(KDIR) SUBDIRS=%(PWD) modules
clean:
m -rf #*.ko
m -rf #*.mod.*
m -rf .#*.cmd
m -rf *.0
#make
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 NFS 2 Mount of= 2 H




#mkdir /mnt/nfs

//#echo "/sbin/mount -t nfs —o nolock $(Serverip):$(nfs C|2 E2|)
$(dir)

#/sbin/mount -t nfs -o nolock 192.168.0.10:/nfsroot /mnt/nfs

#df

# cd mnt/n S
#insmod hello.ko
#|lsmod

#cp hello.ko /nfsroot
#ps —aux | grep nfs

[root@localhost mangolee kernel 2018 @6 22]# ps -aux | grep nfs

Warning: bad syntax, perhaps a bogus '-'? See fusr/share/doc/procps-3.2.8,
root 4251 0.0 0.0 <] ? S< 21:20 0:00 [nfsiod]
root 4391 0.0 0.0 [°] ? S< 21:54 0:00 [nfsd4]

root 4592 0.0 0.0 <] ? S< 21:54 0:08 [nfsd]

#rpm —qga nts

#yum install nfs*

#mkdir -p /home/nfsroot

#In —s /home/nfsroot /nfsroot

#vi /etc/exports Of Of2lf F=7t

coo |

/nfsroot *(rw,no_root_squash,no_all squashf]
#ifconfig eth0 192.168.0.10 up

#rmmod hettoko




CIHFOI A S2H0IHI QO XA e

HE 252 g2 LIHt0|A &2t
— struct file_operations &2 & &=
— init._ module, module exit 2| & &4 &

HE O ClHIOIA E210|H S&=

— register_chrdev(), register_blkdev(), register_netdev()
Zug/=24

— Insmod

Make special file

— Mknod

;BFOItH% =Eole 2218 &4 2 HA




L C MM - CC(THY)E SHHA

A4 - =20l &M

2=
mknod /dev/I}2 0|8 ECIOIHEIY F=H
O1I) mknod /dev/keydd c 1250

Ol

|l

MH = =4HEF : chmod ug+w /dev/keydd

CIHIOl A &2t0le & Y
insmod = 2+0IH Y ko
) insmod keydd.ko

Clg0lA &=2t0lb &HA
rmmod E2t0|HH ko

Ol)rmmod keydd .ko (2| ko Xl Z0t% &

Edole B WS

lsmod



| BHOT A

C 20| - Etc.

=

e Devicel| B E

— /proc/devices

JtAl= File=

« &M System0Oil E=EH U= Device=2 E2

— ./Documentation/devices.txt
« &M Linux SystemOilAl 2/ E[ 0] U= Device= 2
Major, Minor Number=0fl gt &

—./include/linux/major.h
« Major Number& definest header



= At CBH0lA =2t0l3 =3

#include <linux/kernel.h>

#include <linux/module.h>
#include <linux/init.h>

Header Files

int device_open(...){...}

int device_release(... ) {... }
ssize_t device_write( ... ){...}
ssize_t device_read(...){... }

Function Prototypes

static struct file_operations device_fops ={

.s;ize_t (*read) (...);
ssize_t (*write) (...);

|nt (*open) (...);
int (*release) (...);

h

File Operation

int init_module(void) { ... }

Void module_exit(void) { ... }

195




Device Driver &4 (1)

Device structure
—CIHIOIA 2R 2 el Z2eEg2 RAE X

I‘“ static struct char_device_struct {
struct char_device_struct *next;

. unsigned int major;
d N a M e fl e | d unsigned int baseminor;
int minorct;
e fi 1 " char name[64];
fl | e—o p €ra t 1oNn fl | SN struct cdev *cdev; /* will die */

} *chrdevs[CHRDEV_MAJOR_HASH_SIZE];

struct file_operations { /* include/linux/fs.h */
Iseek;
read;
write; file_operations
readdir;
poll;
ioctl;
mmap;
open;
flush;
release;




Cletol A

— £ 2t0lb
iDIQP
E=09] 2

ey 0

vice Driver & & (2)

int register_chrdev( unsigned int major,

const * name,
struct file_operations * fops);

« HEU NEENH U= chrdevs —_rleﬂ MZ =2

=2 A
o T

oF —

= ID:‘ } LS

o2 /proc/dewcesOﬂ LIEHSE
|_OI o At —_r"IX‘” _\_LOlE-|

HEHE

major number :

name : CIHIOl A OI

fops: CIHIOI AR H2tEl T
P BHEtE|H @LF I BUMUS S



Device Driver &4 (3)

e L|HIOIA E210IHH Ml

- Ol APEE X 2= =20l 2l Ml A

— Rmmodsol= E&E = 0|26 M HotX, Of [H
S0l LHEl cleanup_modulell S =& =0,
O| REI Ot)A IS ANAE BS 5=

— Ed0le MA &=

int unregister_chrdev( unsigned int major, const * name);
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Device Driver &4 (5)

e It AM AAH2 MH 24

struct file_operations { /* <linux/fs.h> */

struct module *owner;

loff_t (*llseek) (struct file *, loff _t, int);

ssize_t (*read) (struct file *, char *, size_t, loff_t *);

ssize_t (*write) (struct file *, const char *, size_t, loff_t *);

int (*readdir) (struct file *, void *, filldir_t);

unsigned int (*poll) (struct file *, struct poll_table_struct *);

int (*ioctl) (struct inode *, struct file *, unsigned int, unsigned long);

int (*mmap) (struct file *, struct vm_area_struct *);

int (*open) (struct inode *, struct file *);

int (*flush) (struct file *);

int (*release) (struct inode *, struct file *);

int (*fsync) (struct file *, struct dentry *, int datasync);

int (*fasync) (int, struct file *, int);

int (*lock) (struct file *, int, struct file_lock *);

ssize_t (*readv) (struct file *, const struct iovec *, unsigned long, loff_t *);
ssize_t (*writev) (struct file *, const struct iovec *, unsigned long, loff_t *);




Device Driver &4 (6)

File operations

loff_t (*llseek)(struct file *, loff t, int);
> M2l read/write | XIE =2!C}.

ssize_t (*read)(struct file *, char *, size_t, loff t *);
>LIEIOIANA GCIOITHE It 2| RIoHA AFS

ssize_t (*write)(struct file*, const char*, size t, loff t*);
>CIBIOI A0 GIOIEHE Ml R Al AFE

int (*readdir)(struct file *, void *, filldir_t);
>CAECE UE M AFS

unsigned int (*poll)(struct file*, struct poll_table_struct*);
> Z2AAE I 70l €] RIoHA ALS




Device Driver & & (7)

File operations

int (*ioctl) (struct inode *, struct file *, unsigned int, unsigned long);
LBl AG S8 HEE S| Flol AHS
Int (*mmap) (struct file *, struct vm_area_struct *);
2080l A HI22E Z2MHA U220l 0HE
int (*open) (struct inode *, struct file *);
>CIH0IA =20 2ol +=dil= HEMW =&
int (*flush) (struct file *);
>LIBI0IAE EJ] &0l 2= HIOIEHE 20
int (*release) (struct inode *, struct file *);
>LCIH0IAE €= [l =&




Device Driver &4 (8)

-Ile operations

int (*fsync) (struct file *, struct dentry *);

>HIH0O A= GIOIHE 25 ClEt0l A0 =L
int (*fasync) (int, struct file *, int);
int (*check_media_change) (kdev_t dev);

>== LIHI0IAUA AtE, KA Jtset OICIH O AtS
int (*revalidate) (kdev_t dev);

>=5= LIBIOIAGA AtS, BHIH i8] 222 &2
int (*lock) (struct file *, int, struct file_lock *);

> W0l locks ZJ| FIoHAl AtES




Device Driver &4 (9)

« Dummy Character device &=2t0|H ~ADE

#include <linux/init.h>
#include <linux/module.h>
#include <linux/kernel.h>
#include <linux/fs.h>
#include <linux/errno.h>
#include <linux/types.h>
#include <linux/fcntl.h>

#define DUMMY_MAJOR_NUMBER 254 /* dummy.c */
#define DEV_NAME "dummy-device"
int dummy_open(struct inode *inode,struct file *filp)

{
int num=MINOR(inode->i_rdev);
printk(" Open call for Dummy Char Device call open ->minor:%dWn",num);
return O;

}

loff_t dummy_llseek(struct file *filp,loff_t off,int whence)

{

printk(“call liseek->off:%08x, whenec:%08x¥n",off, whence);
return 0x23;




Device Driver & & (10)

« Dummy Character device &=2t0|H ~ADE

ssize_t dummy_read(struct file *filp,char *buf, size_t count,loff_t *f pos)
{
printk("call read ->buf:%08x, count:%08x¥n",buf,count);
return 0x33;
}
ssize_t dummy_write(struct file *filp,const char *buf, size_t count,loff_t *f_pos)
{
printk("call write->buf:%08x, count:%08x%n",buf,count);
return 0x43;
}
int dummy_ioctl(struct inode *inode, struct file *filp,unsigned int cmd,unsigned long arg)
{
printk(“call ioctl->cmd:%08,arg:%08x¥%n",cmd,arg);
return 0x53;
}
int dummy_release(struct inode *inode, struct file *filp)
{
printk(" Release call for Dummy Char Device Wn");
return 0;
}




Device Driver &F&(11)

« Dummy Character device &=2t0|H ~ADE

struct file_operations dummy_fops =
{
.owner =THIS MODULE,
dlseek=dummy_lIseek,
.open = dummy_open,
.read=dummy_read,
.write=dummy_write,
.ioctl=dummy_ioctl,
.release=dummy_release,

L

int dummy_init(void)

{
int result;
printk("call dummy_init#n");
result=register_chrdev(DUMMY_MAJOR_NUMBER,DEV_NAME,&dummy_fops);
if(result<0) return result;
return 0;

}

void dummy_exit(void)

{
printk("call dummy_exit#n");
unregister_chrdev(DUMMY_MAJOR_NUMBER,DEV_NAME);

}

module_init(dummy_init);

module_exit(dummy_exit);

MODULE_LICENSE("GPL");




Device Driver &H4(12)

« System call : dummy_open
— File_operations =+ Xl 0l 4 open operation /1 &
— Application programOll At ‘open’ 0l 2IoHAl =H &

int dummy_open(struct inode *inode, struct file *file)

{
printk("Open call for Dummy Char Device ¥Wn");

return O;

}

« System call : dummy_release
— File_operations -+ Ml 0ll A release operation &
— Application programOil Al “close’ 0l 2loH N 2 &

int dummy_release(struct inode *inode, struct file *file)

{

printk("Release call for Dummy Char Device Wn");
return O;




Device Driver &4 (11)

« System call : dummy_read
— File_operations 2 Xl 0ll M read operation &
— Application programOil M ‘read” 0l 2ol N =4 &

ssize_t dummy_read(struct file *file, char *buffer, size_t length, loff t *offset)

{
printk("Read Call for Dummy Device ¥n");

buffer[0] = 0x34; return O;

}

« System call : dummy_write
— File_operations & Kl 0| Al write operation &
— Application programOil M ‘write’ 0l 2|oHN SHE

ssize_t dummy_write(struct file *file, const char *buffer, size_t length, loff_t *offset)

{
printk("Write Call for Dummy Device : [%x]¥Wn ", buffer[0]);

return O;

}




ClHIOIA &S0l &2 0l
Makefile &H&

ol
=

#make
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o
Usb stlck MM
AI—OI

#df
#cp dummy-driverko /mount C|& E 2

HOST PC XM{EHENK| 22|, U1 EE0f 49
#insmod dummy-driver.ko

root@Mango: ~# insmod dummy-driver.ko
call dummw_init
ins m“i' error inserting "dummw-driv

levice or resource buswy

]
Of| 2] 2l A| #Is /sys/dev/char |grep FTHZ, =0l & AAQ M major HS +=H

root@Mango: fsys/dev/chard | -al | arep 254
- u 'mm of 0 fp T O00:49 10:254 -= .. f. . fclass/ini

hpr 17 00:49 25400 - .. f. . fclassfrte
ify] T'I‘ |:||:|: -'4'3 :: :5"11 == . ! o fclass) )

o
Foon
F

ipr 17 00:49 3:254 -> /.. fclass/tty

#cat /proc/modules



S| op

o[n
I

[root]# insmod mydrv_dev.ko

Int xxx_init(void)

{
int result;
result = register_chrdev(RDWR_DEV_MAJOR, RDWR_DEV_NAME, &xxx_fops);
return O;
}

module_init(xxx_init);




SR L

« register_chrdev 2| 7| &

[root]# insmod mydrv.ko

CldiolA E=ctolt

s =(2/2)

24

Chr_devs

Block_devs

{

xxx_init(...)

register_chrdev(

D_name,

240,
fops);

240 : *fops




Open 2| 0|5}

« QOpen 17

SQII=")=H
S8C= 18 task_structure
open( /dev/mydrv ); files
B * op A
AHY CldiolA =2lolH
Chr_devs
open()
struct file_operations mydrv_fops =
{
inode —®read = mydrv_read,
HDD :—223 - %F.g"'ﬁ/ e .write = mydrv_write,
- : e-OPEN = mydrv_open,
E E E E 5 240 : *fops erclease = mydrv_release,
b
HiEEn L .
Block_devs

Z15



Application Program & &

 Read / write application program &4
— 28t dummy character deviceE HAE
— Dummy-deviceE €1 =AtE = read /write

St
=]

—Consolel2] HE U2 dE2E Soff & X

dummy_deviceE S0l Al read / writeJ} Ol =
H&A =KX =0l



Application Program & &

215



Application Program AL} /M X{

#arm-linux-gcc —o dummy-app.o
dummy-app.c

Dummy-app.ofit2d = W HE O AlA
2Ol = AL

#cp dummy-app.o /nfsroot

#/sbin/mount —t nfs —o nolock
192.168.0.10:/nfsroot /mnt/nfs

#cp /mnt/nfs/dummy-app.o ~




Application & B

« #mknod /dev/dummy-driver ¢ 240 32
« #./dummy-app.o

ful ed mknod f; WS dummy-driver ¢ 240 32







Ay g Che

#qgit clone
git://git.kernel.org/pub/scm/linux/kernel/
git/kki_ap/linux-2.6-samsung.git

#cd linux-2.6-samsung

#qgit fetch

#qgit fetch --tag

#qgit checkout 2.6.29-samsung



Or 1100 7Y AA HEY

« #wget
http://crztech.iptime.org:8080/Release/ma

ngol100/kernel/mangol00 kernel 2010 0
6 30.tgz

o #tar xvf
mango100_kernel_2010_06_30.tgz



http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz
http://crztech.iptime.org:8080/Release/mango100/kernel/mango100_kernel_2010_06_30.tgz

DEBUG PORT i &

$(topdir)./config I} 2 Of A
CONFIG_S3C LOWLEVEL_UART _PORT=1
# CONFIG_SPLIT_ROOT _FILESYSTEM is not set

Laru L
- ROS5 OR
419 UARTO_TXD A A e B T1OUT
419 UARTORXD { AN R1OUT R1IN
- RE25 RES1005_N.M 10
419 UARTO_RTSn > N A A T Ea T & T2 T20UT
419 UARTD_CTSn (- AN R2OUT R2IN
o Res3 OR
o RE54 7 OR
18 SP3232C

Jarch/arm/plat-s3c/include/plat/uncompress.n AA0f Z &t
#define uart_base S3C_PA_UART + (S3C_UART_OFFSET * CONFIG_S3C_LOWLEVEL_UART_PORT)

.dev_name = "s3¢2410 serial",
Jdrivers/serial/samsung.c Of| A{ C|H}O|A 0|28 =71 & £ A&L|Ct

136 0-10
12 =10

fi]
0
g




LCD E210|H =--1

#make menuconfig

"Device Drivers->Graphic Support
->Support for frame buffer devices
->S3C Framebuffer support 41 EH

cconfig — Linux Kernel w2, 6.29 Configuration

support for frame buffer devices ]
drrow keys navigate the menu. <Enter> selects submenus --—-=,
Highlighted letters are hotkevs., FPressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Escx<Esc> to exit, <%= for Help, <f=
for Search. Legend: [#] built-in [ ] excluded <M= module < =

Framebuffer foreign endianness support --——=>

[+] Enable Yideo Mode Handling Helpers
[ 1 Enable Tile Blitting Support

*+x+ Frane buffer hardware drivers ==+
> 5aC Framebuffer support
] 53C Framebuffer debug messages
] =dC Framebuffer FIFD underrun trace
) Default Window (0-4)
) Vertical Panning Step (0-2)

Select LCD Twpe (LTE4B0WY) --—->

< Exit » < Help »




LCD EZ2}0|H ==

%

XEINTO/GPHO_0 [/22
KEINT1/GPHO_1 [
KEINTZ/GPHO_2 $: d:
XEINT2/GPHO_3 Lot

void lcd_power_ctrl(s32 value)

{

int err;

if (value) {
if (gpio_is_valid(S5PC1XX_GPHO0(2))) {
err = gpio_request(SSPC1XX_GPHO(2), "GPHO0");

if (err) {

printk(KERN_ERR "failed to request GPHO for "

"lcd reset control#tn");

}
gpio_direction_output(S5PC1XX_GPHO0(2), 1);

}

else {
if (gpio_is_valid(S5PC1XX_GPHO0(2))) {
err = gpio_request(SSPC1XX_GPHO0(2), "GPHO");

if (err) {

printk(KERN_ERR "failed to request GPHO for "

"lcd reset control#tn");

}
gpio_direction_output(S5PC1XX_GPHO0(2), 0);

}
}
gpio_free(SSPC1IXX_GPHO(2));
lcd_power = value;

2!

I‘lz

! DIMD
DN
LCD_PWR_EN
AEINTZ

Jdrivers/video/samsung/s3cfb_lte480wv.c

Of A lcd_power_ctrigt+5& =%

LCD off M=

Ol 7t3het.



LCD EZ2}0|H ==

static struct s3cfb_lcd 1te480wv = {
.width = 800,
.height = 480,
.bpp = 24,
freq = 60,

timing = {

h_sw = 3,
v_fp =5,
v_fpe = 1,

b

.polarity = {
rise_veclk = 0
inv_hsync = 1,
anv_vsync =1,
inv_vden = 0,

drivers/video/samsung/s3cfb_lte480wv.c
0| | LCD datasheet EfO| @3t Gt =

1 Frame

Dizplay area

Back Porch [VERD)

Front Poreh

WSYNC d

#r_

u L

wowe [T T

DOTCLK

int=rmal

EMABLE

FO23-0

IR RRARNE

Frrsrrrert

il

VAW ==1H
WSYNG
1H
ICLK</'=HAW
HEYNG
HEP CLK L Disphyaeg ——
i i i M M nEnEE M
ootee L[ TP UTETTU LT JUUULUUU - JUL P
BOOCLK
intermal —
EMABLE
PD23-0 ) | N e —— 7o s
7-1. Vertical timing
Signal Symbol Min. Typ. Masx. Unit Note
Frame Frequency fFRM 60 Hz
Vertical Back porch VBP 8 H *Note
Vertical Front porch VFP 5 *Note
7-2. Horizontal timing
Signal Symbol Min. Typ. Masx. Unit Note
Horizontal Back porch HBP - 16 DOTCLK *Note
Horizontal Front porch HFP 8 DOTCLK *Note
DOTCLK Frequence foorax 245 MHz @fFRM=60Hz




|CD C2t0| &% -4

static int s3cfb_init_global(void)

{
fbdev->output = OUTPUT_RGB;
fbdev->rgb_mode = MODE_BGR_P;

fbdev->wqg_count = 0;
init_waitqueue_head(&fbdev->wq);
mutex_init(&fbdev->lock);

s3cfb_set_output(fbdev);
s3cfb_set_display_mode(fbdev);
s3cfb_set_polarity(fbdev);
s3cfb_set_timing(fbdev);
s3cfb_set lcd_size(fbdev);

- |
H
B
G
H

B

mmmimmm

return O;



o|Hul =ato|e ZE-]

.19 EBI_DEn p 15 nRD
19 _EBI WEn RSO0 18 hwWh
s(Esicind] > VDD_ava o nes

T RAOL A 52 | AMDIX_EN

EBLATI 12 | FfiFo_sEL
6, BEAL NPz 18 AT

XEINT11/CG IMGIN/GPH1 3 12— {{ LAN IRQ |

XEINT12/CG GPODGPHT 455 L& AEINT TS

static struct resource s3c_smsc911x_resources[] = {
[0] = {
start = S5PC1IXX_PA_SMS(C9220,
.end = S5PCIXX_PA_SMSC9220 + SZ_1M -1,
flags = IORESOURCE_MEM,
b
[1] = {
start = IRQ_EINT11,
.end =IRQ_EINT11,
flags = IORESOURCE_IRQ,
b
i
arch/arm/plat-s5pclxx/devs.c M =%

#define SS5PC1IXX_PA_SMS(C9220 (OxA0000000) OxAQ00 0000 0xA800 0000 128MB

SMC Bank 4

/arch/arm/mach-s5pc100/include/mach/map.h



OIS =20l T -2

Ethernet (10 or 100Mhbit)
drrow lkevs navigate the menu. <Enter> selects submenus -——=,
Hiahliaghted letters are hotkevs., Pressing <Y> includes, <h> excludes,
<M= modularizes features. Press «<Escr<Esc> to exit, <> for Help, </=
for Search. Lesend: [+] built-in [ ] excluded <M= module < > module
(WsTslslelelslulslslslalssTulslulsTulslullslslalssTalslulsTulsluls{sTsla[suTulslulsTulsluls sTslulssTalslssTulslulsTsTslu s sTalsTusTuTs]s!
-—— Ethernet (10 ar 100Mbit)
== Leneric Media Independent Interface device support
< 51X AXBETIE NEZ000 clone support
< SMC 91C9%/91C 1 xx% support
< OM3000 support
< SMSC LAWS1 1 [567E] support
<H>= SHMSC LAWO11#/LA&NI21x families embedded ethernet support
=
=

Dave ethernet support (DNET)
Broadcon 440x/47%% ethernet support

== - - = - = - - - = - = - - -
o - = - o A = A -

< Exit = < Help =
sals[slsls[sla[sTo[sTs[sTs s To ol a[s oo Lo s s s Ts a[s o[ s o o s s s s a[s s oo o s s aTs[a s s [ o s Lo s s s [s s S oo oo s s s s [s[a S oo L]

“Device driver->Network Device support0jj A{ 41 EH
Configuration It€! drivers/net/Kconfig £|X|



0|l =2}0]H] -3

__init mangol 00_sn

tmp:

OM_BY_WAIT_ENABLEA_M

_BW _ADDR_MODEA _b OM_BY _DATA_WIDTHA_M

OM_BW_DATA_WIDTHA_1BBIT;
tmp _BW_ADDR_MODE4_BYTE_ADDR:
__raw_writel(tnp, S&P( ROM_BH )

.Jarch/arm/mach-s5pc100/mach-mango100.c
ClHO| A S5 &8s
Jarch/arm/plat-s5pclxx/devs.c

off ?I*
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"devices/plat form/snsc9l 1=/ /driver/
1 1 O Apr 01:08

0 dpr 01:06
4095 0 7
0 &p 0317 smecOl1x=
40965 A
4096 Apr 22 03:17 unbind




Ol Sl =20l irg =242

S5pcl00 user manualQf|= 11EHK{0f
#I-nf:ii’r 'I'r"'I'll:lrllltlt'rrl_lt.t_ EINT].].OlEl' E” ggg 32§ E_I-g_ al.ol_l
4347 S=0| 5lof SUr
0|8 = 91'—*O| 32H7)tX| spurious

v ol OL| E_I E-| EE Ol_o:l A"-Q-OH:|'
11 EINT11 ‘ EXT_INT[11]
#define IRQ_EINT11 S5PC1IXX_IRQ_VICO(11)

Jarch/arm/plat-s5pclxx/include/plat/irgs.h



Keypad driver

Kevboards
drrow kevs navigate the menu, <Enter> selects submenus --—-*,
Highliahted letters are hotkevs., Pressing <Y> includes, <N> excludes,
<H> modularizes features. Press <Esc><Esc> to exit, <¥> for Help, </=>
for Search. Legend: [+] built-in [ ] excluded <M> module < > module
| aaRagaagaaoadaaadadeadgadaaddaddadadaaaddaaadaaddadaadoadaadaaddadadaaad
--- Kevboards
< > AT kevboard
sun Tvpe 4 and Type 5 kevboard

E%Ciégéég?éwhtation LK201 /LK401 kevboard ./driv.er/input/keyboard/Kconfig 0_” _jlc_jl_
Stovaray Kovboard I .config It & 0f|
|u:::-||uar-::1 kevpad support CON FIG_KEYPAD_MANGO]-OO_LIN UX_EVE NT:y

Linux Output Event

e - B s

1
> 53C keypad support
select kevpad port

=R - L - A - -

config REYPAD_MANGOTI OO
ends on (CPU_S3CE400 || CPU_S

confiag KEYPAD_MANGOTOO_L MUY _EYENT
on KEYP&D_MAMGDT 00

d for Linux
Cothe




Keypad driver

abi -EICONF G KEYPAD 5300 : += =3c-kevpad. o
ab =50 COMF I G_KEYPAD_MANGDT OO) += mangol 00_kevpad. o mangol 00_kevpad_svsfs. o

Jdriver/input/keyboard/Makefile O] =7}



Keypad driver

__devinit mangol 00_kevpad_probel platforn_device +pdey)

key, code:

menset (&nangol 00_kevpad, . sizeofimangol 00_kevpad_t)):

if({rc = mangol00_keypad_sysfs_create(pdev]]) .
printkl . __FUNCTION__):
return  rc

Driver/input/keyboard/mangol00-keypad.c

SE3tol ofajot 240 29l & 4 ULt

folat forn/mangol 00-ke

driver -»

bcmi _connect _state
1odal ias

sUbsysten —F

—ry—r——r-—

4096 Apr 2 9:56 uevent




Keypad driver

struct input_event { Jinclude/linux/input.hof 9|
| struct timeval time]  #define EV_KEY 0x01
ul6 type, #define KEY_BACK 158 /* AC Back */

_ulb code; Q 7|5 w2 valuegt2 1= 712t

ts32 value; k\

aUUUUesU I 109= {000 LI Ke L2740
St LI s RS FHEE | j Y TEOST

N002an_42hf NONN adec 0001 (0001)|009e DOOO OO00C " | Key Release

0 4Zbb 0000 adel 0001 0000 O



Keypad driver

mangol00_keypad.driver->name = DEVICE_NAME;
mangol00_keypad.driver->phys = "mangol00-keypad/input0";
mangol00_keypad.driver->open = mangol00_keypad_open;
mangol100_keypad.driver->close = mangol00_keypad_close;

#define BUS_HOST

mangol00_keypad.driver->id.bustype = BUS_HOST;/ , 0x19
mangol100_keypad.driver->id.vendor = 0x16B4; a0
mangol100_keypad.driver->id.product = 0x0701;
mangol100_keypad.driver->id.version = 0x0001;

Jdrivers/input/keyboard/mango100_keypad.c 220 mangol00_keypad_probgt==0f 9]

# cat /proc/bus/input/devices

I: Bus=0019 Vendor=16b4 Product=0701 Version=0001
N: Name="mango100-keypad"

P: Phys=mango100-keypad/input0

S: Sysfs=/class/input/inputO

U: Unig=

H: Handlers=kbd event0

B: EV=3

B: KEY=40000800 0000



Keypad driver

kernel hacking
drrow keyvs navigate the menu. <Enter> selec
Hiahlighted letters are hotkevs., Pressing <
<M> modularizes features. Press <Escx<Esc> - " 1 S P.S
for Search. Legend: [+] built-in [ ] excluw Kernel haCklng = O

[ agag oTsToTeloTe[sTolsTe sToTsTsTolsTo s Te s Ts T TsTols s s Ts s Ts s Ts TulsTo s CON FIG_TIM ER_STATS :y = AE-l Jg

¥ [*] Collect scheduler debugging info
o [ ] Collect scheduler statistics

o 2] Collect kernel timers statistics
¥ [ 1 [Debug object operations

To activate the collection of stats

# echo 1 > /proc/timer_stats
# cat /proc/timer_stats

Timer Stats Version: v0.2
Sample period: 2.911 s

291, 1 swapper mangol00_keypad_config (mangol00_rd_timer_handler)
2, 1 swapper schedule_delayed_work_on (delayed_work_timer_fn)
8, 1867 erServerThread futex_wait (hrtimer_wakeup)
3, 1 swapper phy_start_machine (phy_timer)
3, 1832 zygote queue_delayed_work (delayed_work_timer_fn)
1, 0 swapper page_writeback_init (wb_timer_fn)

308 total events, 105.805 events/sec

# echo 0 > /proc/timer_stats To stop collecting stats



Keypad driver flow

Button (Hardware)

10ms OfC} AZH

mango100_keypad.rd_timer

mangol00_rd_timer_handler

input_report_key
O A ORI E 2




PrE = 0| E Key event X2




OIC 20| & Key event X2

export ANDROID_ROOT /system
/init.rc0f 9]

int EventHub::open_device(const char *deviceName)

{

const char* root = getenv("ANDROID_ROOT");

property_get("persist.sys.keylayout”, keylayout, "qwerty", I/EventHub( 1853) 2:devname = qwerty,
snprintf(keylayoutFilename, sizeof(keylayoutFilename), kev _
"%s/usrkeylayout/%s.kl", root, keylayout); ey ayOUt —qWGI’ty,

strcpy(devname, keylayout); keylayoutFilename =

bool defaultKeymap = access(keylayoutFilename, R_OK)
if (defaultkeymap) { /system/usr/keylayout/qwerty.kl

snprintfl(keylayoutFiIename, siz?of(keylﬁyoutFiI?namej _#|Ogcat Ec|>:| %EE |:| |:|-| %)I |:|-||A| Xl %E’
%s/usr/keylayout/%s.kl", root, "qwerty");
strcpy(devname, "qwerty");

) frameworks/base/libs/ui/EventHub.cppii}

LOGI("2:devname = %s, keylayout =%s, keylayoutFilenar » .ol AL
devname, keylayout, keylayoutFilename); EventHub..open_dewce %I-_I_ O'" 7é_>|9-|

device->layoutMap->load(keylayoutFilename);



OIE Z 0| E Key event X 2|




OIE Z 0| E Key event X 2|

Thread mThread = new Thread("InputDeviceReader") {
public void run() {
if (DEBUG) Log.v(TAG, "InputDeviceReader.run()");
android.os.Process.setThreadPriority(
android.os.Process. THREAD_PRIORITY_URGENT_DISPLAY);

RawInputEvent ev = new RawlnputEvent()

InputDevice dj;

// block, doesn't releaSe the ryonitor
readEvent(ev);

boolean send = false;
boolean configChanged = false;

if (true) {
Logi(TAG, "Input event: dev0x" Mango100-keypad.kld} scancodezt

+ IntegertoHexStrln ev.deviceld) ol Xl

+ " type=0x" + IntegertoHexString(ev.type) = "
" scancode=" 4/ev.scancode BACK 9| —f—%" Ol E:!
! ="A4 ev.keycode : :
 valvesi A evvalue) ./frameworks/base/services/java/

} com/android/server/KeylnputQueue
Java
oo gLl



CtE £ 0| E Key event X2

frameworks/base/services/java/com/android/ser
ver/KeylnputQueue.java

Thread mThread = new Thread("InputDeviceReader") {

while (true) {

try {
InputDevice dij;
// block, doesn'

readEvent(ev);

ease the monitor

frameworks/base/services/jni/
com_android_server_KeylnputQueue.cpp

JHINat iveMethod glnputMethods[] = {

- droid_server KeylnputQueue_readEvent IS

return res:




CtE £ 0| E Key event X2

./frameworks/base/core/java/android/view/KeyEvent.ja
va

Of| A dispatch& StLC}.

#logcat =& Z 1}

KeyEvent( 1910): Key up to android.inputmethodservice.InputMethodService$InputMethodSessionImpl@43da0b40
in

android.view.KeyEvent$DispatcherState@43d92cf8: KeyEvent{action=1 code=4 repeat=0 meta=0 scancode=158
mFlags=8}

V/KeyEvent( 1910): Handle key up KeyEvent{action=1 code=4 repeat=0 meta=0 scancode=158 mFlags=8}: a
ndroid.view.KeyEvent$DispatcherState@43d92cf8

D/MountListener( 1853): handleEvent ums_connected



OIE Z 0| E Key Event X 2|

Window Manager
distpatchKey(KeyEvent..)

frameworks/base/services/java/com/android/server/WindowManagerService.java

————

Thread mThread = new Thread("InputDeviceReader")
readEvent(ev);
di = newlnputDevice(ev.deviceld);

frameworks/base/services/java/com/android/server/KeylnputQueue.java

/

static JNINativeMethod glnputMethods[] = {
/* name, signature, funcPtr */
{ "readEvent”, "(Landroid/view/RawInputEvent;)Z",
(void*) android_server_KeyInputQueue_readEvent },
frameworks/base/services/jni/com_android_server_KeylnputQueue.cpp

\

static const char *device_path = "/dev/input";

bool EventHub::getEvent(int32_t* outDeviceld, int32_t* outType,
bool EventHub::openPlatformInput(void)
frameworks/base/libs/ui/EventHub.cpp
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codec driver(wm8960)

5 EPKGRDZ
1 micEss 1 “;]: GHOPAD %
g B2 & .
i 230 5§35 8 4 g
HE .‘-Z‘I oefal wf o
c FB4D=
j=-
12C_SDA -
12C SCL < L2G
12CT_SDA <<i £25
12C1_SCL S K28
128 CLK Am
12S_MCLK i
12S_LRCK
I7S_DIN >(< U&%
128 DOUT
B TP109 O— m

TP110 O

WM8960 C|HIO|AE

[2C 0 X S 2 C|HIO|AE HEESID

Datas [2SOHH {22 MEE

Xi2c0SDA/GPD3
Xi2c0SCL/GPD4
Xi2c1SDA/SPDIF_OUT/GPDS
Xi2c1SCL/SPDIF_CLK/GPD6G

Ki2sSCLKOD
Xi2sCDCLKOD
Xi2sLRCKO
Xi2sSDI0
Xi2sSD0O0_0
Xi2s5DO0O0_1
Xi2s5D0O0_2

= 24



codec driver(wm8960)

config SMND_S0C_4LL_CODECS

Dewice Drivers B
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 [ 1 excluded <M> nodule < > module capable =
Generic Driver Optlons ---%
< » Connector - unified userspace <-» kernelspace linker ---»
<+> Memory Technology Device (MTD) support --->
< > Parallel port support --->
[+] Block devices --->
[+] Misc devices --->
< > ATAATAPI/MFM/RLL SuDDort ===
SCEl device support  -—-
< > Serial ATA (prod] and F‘araHEI ATA (ExDerlmenta\) drivers --—-»
[ ] Multinle devices driver support (RAID and LYH) —>
[+] Metwork device support --—>
[ ] ISDN support --—>
Input device support --——»
Character devwces I
l<g> |2C support
[ ] SPI supbort -—=
- GPIO Support  --->
< > Dallas's T-wire support ---»
<+> Pouer supply class support ---»
< > Hardware Monitoring support ---»
< > Generic Thermal sysfs driver ---»
< Exit » < Help >

1ok
- t
f
f
[
[
[
[
[
t
f
f
[
[
[
[
[
t
f
f
ot
)
Tl N

CONFIG_I2C =y & MAH0| |0 0{0F SND_SOC_WM8960 0| =t 43} =l
./ sound/soc/codecs/Kconfig Of 2,37}



codec driver(wm8960)

snd-soc-wm8960.0==wm8960.0 =<
O|S= AIRE EZIO|H A~ATF 27|0| A Ol
Ao 2 [y

/ sound/soc/codecs/MakefiIe ol =7}
Wm8960.c EZ|O|H n}ted=
/sound/soc/codecs/Of| =7}

+lH+ + +F + A+ + 4+ +




codec driver(wm8960)

confia SMO_SEP_MAMGOT OO

d o 1_Shb S0C &8 (MACH_MANGO100)

f i f wou want to add support for SoC audio on the MANGOTOO,

choice
Bt
depends on SHND_SEP_MAKNGD OO

config SHO_MANGDTOD_WHESGO

config SHD_MAWNGOTOO0_HOMI _SPDIF

select SMND_SBP_SPDIF

sound/soc/s3c24xx/Kconfig LY 0f| 2/2| LHE =7}



codec driver(wm8960)

dL5h for SolC audio support
drrow lkevs navigate the menu, <Enter> selects submenus --->,
Hiahliaghted letters are hotkevs., Pressing <Y> includes, <N* excludes,
<M> modularizes features. Press <Escr<Escr to exit, <> for Help, </=»
for Search. Leasend: [+] built-in [ ] excluded <M= module < > module
| 4299999999399 AAAIAAAAAAAATAAATAAAAAAAATAADIAAAAAAAATAAAAAAAAAAAATAAAAAAD
—— ALSh for SoC audio support
Lk samnsund ol Audio Drivers
Lk soc dudio support Mangol OO

[ | Select MingolOD Audio Port Tvpe (WMB9G0 Driver)
< > Lol ACHT Audio support for LNZ24405BC - ALCES0

< >  Gol |25 dudio support UDAT34X wired to a S53C24%%
< >  HOMI-SPDIF on SMDKSGP

< >  Build all &sol CODEC drivers

E=E S e S S S S e e S S S

< Exit > < Help =

F

Mot

o
=]

#make menuconfig o2 =9l & Q)

- e S S S - S S S S S S S -



cc diver(m8960

D & L1 += =nd

Fl
Fl
Fl
Fl
Fl
Fl
Fl
Fl
Fl
Fl
Fl

sound/soc/s3c24xx/MakefilesS 2|2 &Z0| =H™
sound/soc/s3c24xx/mangol100_hdmi_spdif.c
sound/soc/s3c24xx/mango100_wm8960.c

S sound/soc/s3c24xx C|HEZ|0f L}YUS THS O A =7}



codec driver(wm8960)

i cat pcm
00-00: Tx/Rx WMB9G0-0 :  plavback 1 capture |
# pwd

/proc/asound

snd_soc_dai_link smdk_daill

Jname =
stream_name = .
copu_dai = Eshp_iZs_dai[[].
ccodec_dai = &wnB9B0_dai,
cinit = smedlk_wnB8960_init,

cops = &sndk_iZs_ops, drwsr—sr-x 30 a 0 &pr 22 1752
drwsr—sr-x 30 a 0 &pr 22 1752
[rwsrwsrms: 10 1 0 4pr 22 1754 d
snd_soc_card smndk = drwsr—xr—x d 0 a 0 bpr 22 17052
nane = \ —rw-r--r-- 1 0 a 4086 bpr 22 1754
platforn = &s3cZdwy_soc_platTor drwsr—xr-x 30 a 0 bpr 22 1752
dai_link = sndk_dai, —f=-r--r-- 10 a 4096 Apr 22 17:654 n
num_links = ARRAY_SIZE(smdk_dail, dArwsr—xr-x J 0 a 0 dpr 22 17162
drwsr—sr-x 30 a 0 &pr 22 1752
drwsr—xr—x 20 a 0 4pr 22 1752
wmB960_setup_data smdk_wn8960_setup = 1 [ rwsrwsrws 10 a 0 bpr 22 1754 5
Jido_bus =
JiZc_address = —ry-r--r-- 10 a 4096 Apr 22 1752 U
A pud

Javsfdevices/plat forn/soc-audio/driver/soc-audio/sound/ car

snd_soc_device sndk_Srd_devdata = {
ccard = Gsmdk,

ccodec_dey = &soc_codec_dev_wnB960;
ccodec_data = Gsndk_wnB3960_set up,

svs/bus/icc/devices/0-001asdriver
# 1z -al

drwsr—xr—x Z

drwsr—xr-x N

S rwsrwsrws 1

0 Apr 22 17:38

0 bpr 22 17:39 0-0001a -»

7
7
7
A096 Apr 22 17:39 bind
————————— 7 Luevent
7 unhind

|

1

=

I

1

1

|

|

1
| [
| [




codec driver(wm8960)

_id[] = 1

Sound/soc/codecs/wm8960.c It Atx

w9
_FEMOVE]),

11
11
[ ——

t::' s -

j—

39 driver -

4096 A
4096 4

9 modalias

sUbsysten ->

0 4096 Apr £7 1826 uevent

fiZc—adapter/i2c-0/0-001a/driver,/0-0014a




codec driver(wm8960)

The WMBSE0 is controlled by writing to registers through a 2-wire serial control interface. A control
word consists of 16 bits. The first 7 bits (B15 to BY) are address bits that select which control register
is accessed. The remaining 9 bits (B8 to BO) are data bits, corresponding to the 9 bits in each control
register. Many devices can be controlled by the same bus, and each device has a unigue 7-bit
address (this is not the same as the 7-bit address of each register in the WMEB960).

[he device address is 0011010 (0x34h).

static struct wm8960_setup_data smdk_wm8960_setup = {
12¢_bus = 0,
.i2c_address = Oxla,
Jy
sound/soc/s3c24xx/mango100_wm8960.cOf| 9]
static struct i2c_board_info i2c_devsO[] __initdata = {
{ I2C_BOARD _INFO("wm8960", Ox1a), }, // WM8960
Jy
.Jarch/arm/mach-s5pc100/mach-mangol100.c 0f 2|

sdc?dwy_iZ2c_nessage_startl scidwy | 7c +i2c,

g +nsg)

addr = (msg->addr &




HDMI Driver

tmds_power_down

ctrl —
ADDR :l
WDATA Register Files & Timing Generator
RDATA
l F )
SCLEK_HDMI »
HDMI . clk
Controller ! ch0[9:0]
] ] I S \
¥/ Ch/Cr II"-. TMDS chi[9:0]
(8bits data ; : \ o] Channel
from MIXER) __’l Video Receiver . N Coder ch2[9:0]
|
J: h. 4 |
\
Buffer .| Packet
| Generator T .
cipher
- streams
SPDIF data _,l SPDIF HAES &
form SPDIF Receiver HDCP Cipher

TMDS
Transmitter

IR

XhdmiTXCP
ZhdmiTXCN
ZhdmiTX0P
XhdmiTX0N
XhdmiTX1P
XhdmiTX1N
AhdmiTX2P
XhdmiTX2N



MI Driver

CONDOE
20 GNDo
8 HDML_TXP2 % 1 mDs D2+
21 TMDS_SHIELDD
€ HOMLTXN ;2 i TMDS_D2-
| 5| TMDS SHiELD1
&  HOMI_TXNI ;‘e £ TMDSTD1-
:
BC 5V VG SV °  HOM_TXRD 2» £ mﬁéﬁﬂkm
6 HOM_TXMD % 2 mDs Do-
8 HDMLCP % 10 | mips cLke-
Rt Rat2 - 11 ™MDSSHIELD3
10K 10K 2 HDM_CH TMDS _CLE-
FWFESMH MM 13 rep
1 I
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sCL
12 =pa
17
"-I"DDGM 1= EUCFCEC_GND
12 ] joTeLuG
RA400 22 GND2
10K FOT T0Z0E0TT —

a| o _HoTPLLUs NT | 4
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XEINTS/GPHO_5 |-E2k << HDMI_HOTPLUG_INT

e




HDMI S/PDIF Driver

S/PDIFQ| @FAt= Sony/Philips Digital InterFace2| 2FAt{!L|LCt.
ALt HEAAMOA CIXE 2L ME2 AoiA BtE EFE QAHHO|AZMN,
M=M 170 et EM 174 O|E A 27tE 2 ALE5ts WAL

7|Z9| CIX|E 2be H=9] 42 F7|(d3t=)t=S FOojof 2
£ M=ol ZHI0| &or0] &7 0|é>*°| He|E HEoH7|

S/PDIF= 9 20 O/ FHE7X| 785HA HO|HE ®EE = U0

CDP A2 E 7HE, CD-ROM drive, A/V E|A|HO| CHYSHA AR E|D QJAESLICH
AMEO| 22 = A Mz 25 OIFEO0|H, AREHE 373}9%

CIX g Mot Y=ot ZFHS 2R Of"FEJ =82

CIX|E AMSE ol 212 7B E(Digital to Analog Converter)}H0

E243l= 20|70, HILHZ OfZ 21 AlS2 XEHSH2 o

ADC(Analog to Digital Converter)& At-&3dHOF gFL|LC}.

0 =H 5’4“E-| O] MP3 O|O|H(C|X|&)2 MD(C|X|E)E M&ESIz{™
CIX 8 M= S ArEotH LK & -> IZIXIE*E HESHE X2

Ofg21 t'i o dR= A2 E 7HE0IM

CIX[& -> DAC -> ADC -> CIX|E 2 @A &0 20| Eo| &2 FL|Ct
M=o CIX|8 AHHO[AS Argot= AYLICH

gEtdo = CX[8 7|7[Z f=22 &
O I
x

423 Ms®™E B0 OX|E B
FT12 S/PDIFQ| #o|27to| HEto

O



HDMI S/PDIF Driver

—
APB
.‘_

Apb Interface

—>

J

DMA Interface

audio_if _core

e

SCLK_SPDIF

I_MC

LK_EXT

Spdif_tx

Clock
Pl

out_spdif

—» O_SPDIF_DATA

Clock
generator

128f



HDMI S/PDIF Driver

confia SMO_SEP_MAMGOT OO

d 0 1_Shb S0C &8 (MACH_MANGO100)

f i f wou want to add support for SoC audio on the MANGOTOO,

choice
Bt
depends on SHND_SEP_MAKNGD OO

config SHO_MANGDTOD_WHESGO

config SHD_MAWNGOTOO0_HOMI _SPDIF

select SMND_SBP_SPDIF

sound/soc/s3c24xx/Kconfig LY 0f| 2/2| LHE =7}



HDMI S/PDIF Driver

select Manaol 0O Audio Port Type
Use the arrow keys to navigate this window or press the hotkey of
the item vou wish to select faol lowed by the <SPACE BAR>= Fress
<?> for additional information about this option.
| qaaaaaagddaaaaadaddaaaaaddaddaaaaadaddaaaaaddddaaaaadaddaaaaadaddaaad
1 WMBAE0 Driver
(FIRHOM | SPDIF Driver

E=RE S e S -

< Help =

k
b
b
b
b
b
b
b
b
b
b
b
L
b
daadadqaadaadaadaddadaadaadaadaadadaadaadaadaddadaadaadaqdaaaadaadaad




HDMI S/PDIF Driver

snd_soc_dai_link smdksBp_dai []

1
Cnamne =
streamn_name =
Lcpu_dai = &shp_spdif_dai,
ccodec_dai = &sBp_hdmi_spdif_dai [0],
Jinit = smdkSED_sod!f_init, |z -3l
, cops = &sadksbp_spdi f_ops, Ar—%r—%r—u 410 0 0 dpr 22 21:14
1 ’ dr-sr-xr-x B3 0 0 0 Jan 1 18970
dr—wr-—ur-x 4 0 a 0 dpr 22 21014
snd_soc_card sndksBp = { -F-=r--r-- 10 0 0 4pr 22 2114 cards
nane = . -r=-r--r-- 10 a O dpr 22 21014 devices
.pl@tfgrm = &SSCZd}c}{_sgc_Dlatform, dr—xr-xr-u 2 0 0 hpr 22 21:14
'gﬁr:f::Rtsiszggigog?%éfsmdkﬁo dail cremremree Ia 0 0 dpr 22 21314 pen
T - ’ - ' [ rwsrmwsrms 10 1 B ohpr 22 21014 sndlkshp -»
‘—r——r——r—— 10 0 0 hpr 22 21014 tiners
—f-=r--r-- 1 0 a 0 &pr 22 21014 version
# cat cards
0 [smdkshp 1: HOWI-SPDIF - smdksBp
snd_soc_dal sBp_hdni_spdif_daill = { SmdkSED (HDH | -5FDI FII
{ # puwd
i -0, {fprocfasound
IDlaybaCl‘.(St:rgam name = # Cat dEUiCES
el - o - Limer
rates = SEP_HDM|_SFDIF_RATES, a0 [ 0-0]: digital audio plavback
s Cformats = SEP_HODM | _SPDIF_FORKATS, ﬂr: [ D_ D] dlgltal aUdiQ CaDturE
canturs ;tieam name = 5: [ D] : COHtrOl
.cf;anﬂels_min: . 5 cat pon
atee M e DM _SPDIF_RATES. O0-00: HOMI-SPDIF Flavback HOWI-SPDIF Codec-0 ¢ ¢ plavback 1 capture |
Cformats = SEP_HDMI| _SPDIF_FORMATS,

W _parans
cset _fmt

cset_clkdiv
cset_pll




Battery Driver

config BATTERY _MANGO_DUMMY

Mingo Dummy Battery Driver

Fower supply class support
gdrrow keys navigate the menu. <Enter> selects submenus ———*. Highlighted letters are hotkeys.
Fressing <Y> includes, <N* excludes, <M> modularizes features. Press <Escx<Esc> to exit, <?> for
Help, </> for Search. Legend: [+] built-in [ ] excluded <M> module < > module capable

-—— Power supply class support

Fower supply debug

Generic PDA/Sphone power driver

Fattery driver (S3C)

4PH emulation for class batteries
DS2760 battery driver (HP iPAQ & others)
ER27200 battery driver

Maxim MAX17040 Fuel Gauge

' IR TR TR TR T T

| I L A

Manao Dummy Battery



Battery Driver

awer _supply_svsfs. o

(CONF | G_POWER _SUPPLY

= += -DDEBLG

obj -3 (CONF I G_POWER_SUPPLY )

PDH _POWER)

4 TTERY _S3C)
HP” _POYER
WHE350_POYER)

|E
[
[

MFIG_BATTERY _D
|G_BATTERY
IG_ EHTTEIH

b TTERY
Ih_EnTTEET Y

.E]F_IEdS.ﬂ

_DEBUGY, )

POWET _SUpp |y, o

e, O
attery.o

drivers/power/Makefile O =7}



Battery Driver

platform_driver ¢
N = dumm
= ummy

JNEme =

4096
a
1]
[

4096

pr

A

bor

L Ly B & I
[y SR

- I:j r i '...' E' r — =

6 modalias

36 subsysten -

Hevent




Battery Driver

dunmy_battery_data | Fieldlds {

| [I . (7
dlD

A0 m

I [I . |-
dlD mE1Tf
dI0 mBatt
d1D mEatf
d10

d10

ifie

ifie

ifie

ifie

locked: ifie
ifie

ifie

onlinegs ifie

[ ifie

|'|:| |'|:| |'|:| |'|:| |'|:| |'|:| |'|:| |'|:| |'|:|

b o+dunny_data:

9‘| i d batt 5 o : :
= .drivers/power/mango_dummy_battery.c Eclair 20| A| framework/base/services/jni/com_android_server_BatteryService.cpp



Battery Driver

int register_android_server_BatteryService(JNIEnv* env)
{
DIR* dir = opendir(POWER_SUPPLY_PATH);
while ((entry = readdir(dir))) {
const char* name = entry->d_name;

char buf[20];

// Look for "type" file in each subdirectory

snprintf(path, sizeof(path), "%s/%s/type", POWER_SUPPLY_PATH, name);

int length = readFromFile(path, buf, sizeof(buf));

if (length > 0) {

if (strcmp(buf, "Mains") == 0) {
snprintf(path, sizeof(path), "%s/%s/online", POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0)
gPaths.acOnlinePath = strdup(path); §

# cat Sevsfclass/power _supply/Mains/onl ine

}

else if (strcmp(buf, "USB") == 0) {

snprintf(path, sizeof(path), "%s/%s/online", POWER_SUPPLY_PATH, name);

if (access(path, R_OK) == 0) - . ..,
gPaths.usbOnlinePath = strdup(path); cat fsvs/class/power_supplv/uskbfonline

}
else if (strcmp(buf, "Battery”) == 0) {
snprintf(path, sizeof(path), "%s/%s/status", POWER_SUPPLY_PATH, name);
i (access(path, R OK) == 0) T vy vy oy
gPaths.batteryStatusPath _ stnjup(pathx cat Jfsvs/Cclassipower_supply/patterv/status

Charging



Battery Driver

snprintf(path, sizeof(path), "%s/%s/health", POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0)

gPaths.batteryHealthPath = strdup(path);
snprintf(path, sizeof(path), "%s/%s/present"”, POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0)

gPaths.batteryPresentPath = strdup(path);
snprintf(path, sizeof(path), "%s/%s/capacity”, POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0)

gPaths.batteryCapacityPath = strdup(path);

snprintf(path, sizeof(path), "%s/%s/voltage_now", POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0) {
gPaths.batteryVoltagePath = strdup(path);
// voltage_now is in microvolts, not millivolts
gVoltageDivisor = 1000;
} else {
snprintf(path, sizeof(path), "%s/%s/batt_vol", POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0) c e ]
gPaths.batteryVoltagePath = strdup(path); ol Bol e fteryS nt
} SWEF _SUpD attervivoltage_now

snprintf(path, sizeof(path), "%s/%s/temp", POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0) {
gPaths.batteryTemperaturePath = strdup(path);
} else {
snprintf(path, sizeof(path), "%s/%s/batt_temp", POWER_SUPPLY_PATH, name);
if (access(path, R_OK) == 0)
gPaths.batteryTemperaturePath = strdup(path);



Battery Driver

drivers/power/mango_dummy_battery.cOj| A{
dummy_battery_probe@t=0f Name= X|ddl1, &4

ass/power _supply/




OtE £ 0| E PowerServiceManager

private void setTimeoutLocked(long now, int
nextState)

{
if ( mDoneBooting) {

\

private void setTimeoutLocked(long now, int nextState)

{
if ( false®mDoneBooting) {

frameworks/base/services/java/com/android/server/PowerManagerService javalll 2 0f| A
OLEZ0|E HE| S Sleepl 2 XIQLS K| A4S




Android /Linux I} A|AHl X}Oo| A

Multi-Processinux) g Multi-Process :ndroid)
application application application
application application
Framework & VM

1
I
1
1
1
1
1
1
I
1
1
p//WWw.mangobodrd.com



APPLICATIONS

Alarm Dialer SMS/MMS m Browser
Contacts Voice Dial Email Calendar  Media Player
APPLICATION FRAMEWORK
Activity Window Content View
Manager Manager Provider System Mar—jer
Padmge Telephomy Resource Lomtion
Manager Manager Manager Manager
LIBRARIES ANDROID RUNTIME
CIC++ ; : _
urface Manager Media Framework SQLite Core Libraries
OpenGL|ES FreeType m
SGL 581 Libec
Graphics Audio Camera Bluetooth GPS Radio(RIL) WiFi -
Kernel Linux KERMEL
Shared Memory Binder (IPC)
Driver Driver

Bluetooth Driver

Display Driver

USB Driver WiFi Driver

http://www.mangoboard.com

Power

Audio
Management

Driver
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ola frame. usr,fonts, media system,dalvik,cache
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OtEZ0|E RE HM

http://www.google.com/codesearch

HE ?-IAH8 F il"

HAADE AM

Ok

= B Ml (regexp PEHI CHEF AIMISEEE)

regexp
“excact strng"

class: regexp function: regexy

file: regexp

package:rege;g%

TR 2
gof2lgle hello b wiorld 2int printk

EFS5 5 2R M

"compiler happy"

regexpZt 01E0] Exlshz SeA Sz B 24 New!
class:BTree function:laugh

class:hash *multimap function:. *range

regexpt AIGhE LY L= IR E2 H A0 2

file:js§ XML HtpRequest file:includes ioct]
file:fustfsysiken/slp. ¢ "You are not expected to understand this.”

rege;qoil-l]leﬂl Zxlgts A ZM
(W% 0 E= S URL &= OS5 A‘II:H HEULICH)
nackaqe:nerl.*\.tar\.qz Frodo package:linux-2.6 inth printk
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OIEZ0|E AA LR HHY|

# yum install flex bison gperf libsdl-dev libesd0-dev libwxgtk2.6-dev build-essential zip
curl wget

#yum install valgrind

#yum install python*

# yum install zlib-devel

#yum install libX11-devel.i686

#yum install glibc*

yum install git git-*

$ cd ~

$ mkdir bin

$ echo $PATH

$ curl http://android.git.kernel.org/repo >~/bin/repo
$ chmod a+x ~/bin/repo

$ mkdir eclair

$ cd eclair

$ repo init -u git://android.git.kernel.org/platform/manifest.git -b eclair
$ repo sync



Mangol00 A~A EHY|

 http://crztech.iptime.org 0| A ZE|4 AA
S L2 22A|EH EL L

Mango 100 Source And Image

® SD booting Image (uboot, kernel, gnome, android)
4

=

GE Image)
Image
GE Image)

P R )

® Windows CE (v6.0)
1 Mangoldd-Wince

4

® Linux Kernel (v2.6.29)

kernel 2010 05 0

R R

http://cafe.naver.com/embeddedcrazyb
oys
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Android Patch 5! build git

Jframeworks/base/api/current.xml=
make update-api Ao = MM =l
Jframeworks/base/api/current.xml St
dFEH =2 /frameworks/base/api/7 . xml=
copy= ol Al currentxml= Bt= 2 make
update-api& 2

#make update-api
#./mangol00_build.sh




Android SDKA X

 http://developer.android.com/sdk/index.h
tml e e N

Wiind owes android-sdk_dB-windows.zip 23293160 bytes 7cffcec3cbbbcy cldibasbodbly effbs

Pac O X (intel) android-sdk_flB-rmac B6.zip 19108077 bytes c9ZabfbbadZcy aof2bB495ebelEdd22

Linux (i356) andraid-sdk_B-linux 86.tgz 16971139 bytes 848371 edbflE5dbbS5207 094 8B 4503

. PATH &%

S(1): PATH |

|
2hM: | r0E-windowsandroid-sdk-windowsHools|

ol || 4|

http://cafe.naver.com/embeddedcrazyb
oys
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http://developer.android.com/sdk/index.html

Android SDKA X

« JDKAX|(Window &)

Download Information and Files

A Get the latest Java Runtime Environment 1o use Sun Download Manager

Internet Explorer Users: Check the top of this page for & "Java(Th) Web Start Actives Control”
message in the infarmation bar. If it appears, click it to finish detecting vour Java version.

YWe were unahble to detect a recent version of Java Runtime Environment (JRE) an your
systerm. With the latest JRE, you can automatically download, install, and run Sun Download
Manager (SOMY directly from this page. We highly recommend SDM to easily manage your
downloads (pause, resume, restart, verify, and more). Visit [ava.com for the latest JRE.

There is more information on the available files for download on the Supported
System Configurations page.

Instructions: Click the file hame to start the download.

Jawa SE Development kit Bu21 75.91 MB
¥ jdk-Bu2i-windows-i596.exe

http://cafe.naver.com/embeddedcrazyb
oys



Android SDKA X

 Eclipse CI22E EX]
 Eclipse 3.4 = 3.5 Download

Eclipse downloads - mirror selection

All downloads are provided under the terms and conditions of the Eclipse Foundation
Software User Agreement unless otherwise specified.

Download eclipse-S0E-3.9-win32.zip from:

[Korea, Republic Of] Amazon AWS (http)

g Checksums: [MD5E] [SHAT]

.ar pick & mirror site below,



Android SDKA X

Eclipse 3.5 (Galileo)

1.

otart Eclipse, then select Help = Install New Software.

2. Inthe Available Software dialog, click Add....

3. Inthe Add Site dialog that appears, enter @ name for the remote site (for example, "Andraid

Flugin™ in the "Mame" field.
In the "Location” field, enter this LIRL:

https://dl-ss|.9009le. confandroidiec! ipse/

Mote: If you have trouble acquiring the plugin, you can try using "http" in the URL, instead of
"https" (https is preferred for security reasans).

Click OK.

Back in the Available Software view, you should now see "Developer Tools" added to the
list. Select the checkbox next to Developer Toals, which will automatically select the
nested toals Android DDMS and Android Development Toaols. Click Next.

In the resulting Install Details dialog, the Android DOMS and Android Development Taools
features are listed. Click Nextto read and accept the license agreement and install any
dependencies, then click Finish.

Restart Eclipse.

http://cafe.naver.com/embeddedcrazyb
oys



Android SDKA X

& Install

Available Software
Check the iterns that vou wish to install, \_} _|
2
&dd.,
Marme Yersion
= [z] 000
[#] 4
[ 4
Details
Show only the [atest versions of available software Hide iterns that are already installed
@roup iterns by category
Contact all update sites during install to find required software
Calculating requirernents and dependencies,
[Fesssssss ]
@ <Back Einich

o



Configuring the ADT Plugin

 http://developer.android.com/sdk/eclipse
-adt.html

Configuring the ADT Plugin

Once youve successfully downnloaded ADT as described above, the next step is to modify your ADT preferences in Eclipse to point to the Android SDK directory:

select Window = Preferences... to open the Preferences panel (Mac O3 2 Eclipse = Preferences).
select Android from the left panel.

Forthe 50K Location in the main panel, click Browse... and locate your downloaded DK directory,
Click Apply, then OK.

o b=

http://cafe.naver.com/embeddedcrazyb
oys


http://developer.android.com/sdk/eclipse-adt.html
http://developer.android.com/sdk/eclipse-adt.html
http://developer.android.com/sdk/eclipse-adt.html

Updating the ADT Plugin

http://developer.android.com/sdk/eclipse

-adt.html

Eclipse 3.5 (Galileo)

1. Select Help = Check for Updates.

2. Inthe resulting Available Updates dialog, locate the Android DOMS and Android
Development Tools features in the list and ensure that the checkboxes next to
them are selected. Click Next.

If the Available Updates dialog does not list Android DDOMES and Android
Development tools, make sure that you have set up a remote update site for them,
as described in [nstalling the ADT Plugin.

3. In the Update Details dialog, click Next.

4. Head and accept the license agreement and then click Finish. This will download
and install the latest version of Android DDOM=S and Android Development Tools.

5. Hestart Eclipse.

http://cafe.naver.com/embeddedcrazyb
oys


http://developer.android.com/sdk/eclipse-adt.html
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WINO

WINO

DDMSAIE5}7]

E-WUtils-toolsWandroid-sdk r06-
owsWandroid-sdk-
ows¥Wtools>ddms.bat

Marne
= @ 0123456783481 Online 2 1-upd
systemn_pr 1872 % 6600
comn.andr 1928 %, 8601
com,andre 1933 %, 8602
android.pn 1937 %, 8603
androld,prn 1983 % 6604
com.andre 2086 % 8605
com.andre 2078 % 8608
comn,andre 2080 % 8607
comn,andre 2104 % 8608
com.andre 2115 % 8609
com.gooal 2131 H 8610
+ eO0® &8 H
Log |
Tirme pi
04-29 16:46:16,470 E 157
04-29 16:46:16,470 E 187
04-29 16:46:16,470 E 18]
04-29 16:46:16,470 E 18]
04-29 16:46:16,470 E 18]
04-29 16:46:16,470 E 157
04-29 16:46:16,470 E 157
04-29 16:46:16,470 E 187
04-29 16:46:17.965 0 19
04-29 16:46:21,505 0 217
Filter: |

Device Screen Capture

Captured image:
AL 22 (3 16:46

o & 5 N

Alarm Clock Browser Calculator Calendar Camera

H > &

Contacts Dev Tools

= ®

Mediaplayer Messaging Settings

# & =

Spare Parts Voice Dialer

http://cafe.naver.com/embeddedcrazyb

oys



>adb devices

¥ sbtheorkitbus ybox—work>adh devices
* daemon not running. starting it

* daemon started successfully =
Lizt of devices attached
912345678 9ABCDEF device

http://cafe.naver.com/embeddedcrazyb

oys



Busybox install

« >adb push busybox /
« >adb shell

® > | S Y - theorkithus yhox—work>adbh zhell

Y = bheo rkitbus ybox—work>adbh push busvhox ~
3B24 KB-/= (B bytes in 1838856 .008=>

init.goldfizh.rc
init
init.mangolBd@.rc
bus yhox




Busybox install

# mkdir bin

# chmod 777 busybox
# ./busybox --install

# cd bin

# /vi ./init.rc =78

/bin/sh EE= 2| £ &

http://cafe.naver.com/embeddedcrazyb
oys



Android =X e

ﬁ. apps

-G Settings

i res

=) vl
c c Ly siC
Application & com
L= android
Ly seftings
i frameworks -w soundand, .
Lji base
& api
Framework -G@ core
-[E3 services
Lgzr soundchange & frameworks
donereenge . i base
ﬁ ]ava -3 api
iy core
i Java
gz android
E. app
Lem ApplicationContext java
-~ content
. . i m Context java
A id
Librarie:s& e
e nt
-m Android, mk
w android_util_soundchange, cpp
L.m AndroidRuntime, cpp
-3 res
-[E services
. E...Eja\.-a
Hardware Abstraction Layer £ hardware oo
L libhardware_legacy T
E il'lClLlle SoundChangeService,java

g5 soundchange

“L.m Android,mk
L.msoundchange. o

Linux Kernel

embeddedcrazyb

SystemServer java



http://cafe.naver.com/
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1.

Jnane =
Lstreamn_nane = .
.cpu_dai = &sBp_iZs_daill],
ccodec_dai = AwnB8B0_dai.
Jinit = mango_wnB9B0_init,
LOps

Jnane =
platform

= &mango_iZs_ops,

snd_soc_card mango = {

&SS&dex_soc_Dlatform,

dai_link - mango_dai,
nun_links = ARR&Y_SIZE(manao_dai)

w3960 _setup_data mango_wmn3960_setup =

JiZc_bus =
Jidc_address =

snd_soc_dai_link mangol00_dai[]

Jnane = ]
stream_name =

cepu_dai = &shp_spdif_dai,
ccodec_dai = &sBp_hdni_spdif_dail[l],
JAnit = mangol00_spdif_init,
cops = &amangol 00_spdif_ops,

snd_soc_card mangol00 = {

nameg =
platfor
cdai_lin
num_lin

]
%
ks

&SSCZ&QH_SQC_DIathrm,
manaol 00_dai,
= ARRAY _SIZE(mangol 00_dai),

{
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Android 0| = M

packagesttappsWSettingsttrestvaluesWarrays.xml

= packages

E. apps

L. Camera
L5 Gallery3D

i = Launchers

packagesttappsWSettingsttresttvalueststrings.xml

L= Deftings

E- res
ﬁ- values

----- device info_rmerpore =ml
r. sound_and_display_settings, =ml ]

packagesttappsWSettingstresxml¥#sound_and_display_settings.xml

razyb
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Al =5 @ 18:53

(® Sound Change Mode

WM8960

SPDIF

Cancel




Android 0| MM
SoundAndDisplaySettings.java

import static android.provider.Settings.System.SOUND_CHANGE;

import android.util.soundchange.SoundChangeManager;

public class SoundAndDisplaySettings extends PreferenceActivity implements
Preference.OnPreferenceChangelistener {

private static final String TAG = "SoundAndDisplaysSettings"; g_’g'g;?;g

03 Camers
/** If there is no setting in the provider, use this. */ -3 Gallery3D
private static final int FALLBACK_SCREEN_TIMEOUT_VALUE = 30000; -3 Launcher2
private static final int FALLBACK_SOUND_CHANGE_VALUE = 10; - Setings
private static final int FALLBACK_EMERGENCY_TONE_VALUE = 0; E ore

Lf= com

private static final String KEY_SILENT = "silent"; [ android
private static final String KEY_VIBRATE = "vibrate"; @@ settings
private static final String KEY_SCREEN_TIMEOUT = "screen_timeout"; lf? dm':rﬁ:j”rm,aua
private static final String KEY_SOUND_CHANGE = "sound_change"; é----.mr;;ediaFnrrl\l:l;t.jaua

e SoundARdTERlEy SEting S ava
private SoundChangeManager mSoundChangeManager;
ListPreference SoundChangePreference =
(ListPreference) findPreference(KEY_SOUND_CHANGE);
SoundChangePreference.setValue(String.valueOf(Settings.System.getInt(
resolver, SOUND_CHANGE, FALLBACK_SOUND_CHANGE_VALUE)));
SoundChangePreference.setOnPreferenceChangelListener(this);
mSoundChangeManager = (SoundChangeManager) getSystemService(SOUNDCHANGE_SERVICE);
./packages/apps/Settings/src/com/android/settings/SoundAndDisplaySettings.java




Android 0| A A
SoundAndDisplaySettings.java

import android.util.soundchange.SoundChangeManager;

/packages/apps/Settings/src/com/android/settings/SoundAndDisplaySettings.java

SoundChangeManagerjava ISoundChangeManager.aidl,SoundChangeNative.java
A =T
T

http://cafe.naver.com/embeddedcrazyb
oys

=) framewarks

-z opengl
-5 services
-5 soundchange
%Jaua
L.jE android
L util
Lgr soundchange

r_. SoundChangefanager java ]

ta SoundChangelatve, java




Android 0| MM
SoundAndDisplaySettings.java

private SoundChangeManager mSoundChangeManager;
ListPreference SoundChangePreference =
(ListPreference) findPreference(KEY_SOUND_CHANGE);
SoundChangePreference.setValue(String.valueOf(Settings.System.getInt(
resolver, SOUND_CHANGE, FALLBACK_SOUND_CHANGE_VALUE)));
SoundChangePreference.setOnPreferenceChangelListener(this);
mSoundChangeManager = (SoundChangeManager) getSystemService(SOUNDCHANGE_SERVICE);
./packages/apps/Settings/src/com/android/settings/SoundAndDisplaySettings.java




Android 0|+ 4/
SoundAnd DlsplaySettlngs.java

« mSoundChangeManager = (SoundChangeManager)
getSystemService(SOUNDCHANGE_SERVICE);

« ./packages/apps/Settings/src/com/android/settings/SoundAndDisplaySettings.java

* public Object getSystemService(String name) {..

- ./frameworks/base/core/java/android/app/ApplicationContext.java

FRAMEWORK

« private SoundChangeManager getSoundChangeManager(){

- }./frameworks/base/core/java/android/app/ApplicationContext.java

FRAMEWORK

http://cafe.naver.com/embeddedcrazyb
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Android Framework

public Object getSystemService(String name) {

Jelse if (SOUNDCHANGE_SERVICE.equals(name)) {
return getSoundChangeManager();
./frameworks/base/core/java/android/app/ApplicationContext.java

[E5 framewarks
L base
-5 api
-|[E5 COre
-5 java
L= android
-[f5 app
. La ApplicationContext, java |
..[E= content

: Lw Contestjava

http://cafe.naver.com/embeddedcrazyb
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Android Framework

private SoundChangeManager getSoundChangeManager()
{
synchronized (sSync) {
if (sSoundChangeManager == null) {
IBinder b = ServiceManager.getService(SOUNDCHANGE_SERVICE);
ISoundChangeManager serflce = ISoundChangeManager.Stub.aslnterface(b);
sSoundChangeManager = few SoundChangeManager(service);

}
}

return sSoundChangeManager;
/frameworks/base/core/java/androidfapp/ApplicationContext.java

soundchange = new SoundChg@hgeService(context);
ServiceManager.addService(Context. SOUNDCHANGE_SERVICE, soundchange);
/Jframeworks/base/services/java/com/@ndroid/server/SystemServer,java

package com.android.server;
public class SoundChangeService<sy@cronized> extends ISoundChangeManager.Stub({
private stati§ final String TAG = "SoundChangeService";

public SoundChangeService(Context context){
mContext = context;
mPreSoundChangeState = getPersistedState();
setSoundChangeMode(mPreSoundChangeState);
}

frameworksWbasetservices#javaWcomitandroidWserveri##SoundChangeService. java




Android Framework(Binder)

private SoundChangeManager getSoundChangeManager()
{
synchronized (sSync) {
if (sSoundChangeManager == null) {
IBinder b = ServiceManager.getService(SOUNDCHANGE_SERVICE);
ISoundChangeManager service = ISoundChangeManager.Stub.asInterface(b);
sSoundChangeMgnhager = new SoundChangeManager(service);

} (&5 frarmeworks
} Lji base
return sSoundChanggManager; i >
/frameworks/base/core/jafa/android/app/ApplicationContext.java -5 libs
-|i5 opengl
-|i5y services
Lﬁ.]aua
Lﬁ' cam
public class SoundChangeService<syncronized> extends ISoundChangeManager.Stub{ Lf"é”ir;r'fer
L?L;a?:simks [ status
- api
: ; . -[i3 core
import android.util.soundchange.ISoundChangeManager; -3 libs
/frameworks/base/core/java/android/app/ApplicationContext.java j zzfgis
-z soundchange
b]aua
L. android
L util
Lz soundchange
|-u 150undChangetanager.aidl |
i-m moundChangeManager java
http://cafe.naver.com/e _ F-mSoundChangellative java

oys

Lom StatusBarPalicy java
. MountService, java

. soundChangeService, java




Android Framework(Binder)

private SoundChangeManager getSoundChangeManager()
{
synchronized (sSync) {
if (sSoundChangeManager == null) {
IBinder b = ServiceManager.getService(SOUNDCHANGE_SERVICE);
ISoundChangeManager service = ISoundChangeManager.Stub.asInterface(b);
sSoundChangeManager = new SoundChangeManager(service);
} B3 framewnrks
) Li base
o apl
return sSoundChangg#Manager; -5 Core
/frameworks/base/core/jalva/android/app/ApplicationContext.java :3 !Eingl
i3 services
@ sngndchange
ISoundChangeManager mService; E"'E;fgu:ndmid
public SoundChangeManager(ISoundChangeManager service) { i util
Log.i(TAG, "Init SoundChange Manager"); L. soundchange

mService = service; .
-.m aoundChangeManager,java

) t.w SoundChangeMative java
L:jframewnrks
import android.util.soundchange.SoundChangeManager; @Ez‘zl
- core
-y java
lf'.? andraid
. Eapp
{m ApplicationContest javal




Android 0| MM
SoundAndDisplaySettings.java

public boolean onPreferenceChange(Preference preference, Object objValue) {

} else if (KEY_SOUND_CHANGE.equals(key)) {
int value = Integer.parselnt((String) objValue);
try {
Settings.Sy
Sou
} catch (Num
Log.e(TAG,
}

t(getContentResolver(),

GE, value);

xception e) {

t persist sound change mode setting”, e);

// upd
mSoun anager.setSoundChangeMode(value);
. packagesWappsWSettingsWsrcWcomWandroidWsettingsWSoundAndDisplaySettings.java




Android 0| A
SoundAnd DlsplaySettlngs.java

else if
(KEY_SOUND_CHANGE.equals(key

private static final String
KEY_SOUND_CHANGE = android:key="sound_change”
"sound_change";

\/

http://cafe.naver.com/embeddedcrazyb
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Android 0|7 4 (APP~JNI)

./packages/apps/Settings/src/com/android/settings/SoundAndDisplaySettings.java

mSoundChangeManager.setSoundChangeMode(value

I 2

/frameworks/base/services/java/com/android/server/SoundChangeService.java

setSoundChangeMode(mPreSoundChangeState); SoundChangeNative.SoundDriverChange(mode);

A 4

/frameworks/base/soundchange/java/android/util/soundchange/SoundChangeNative java

public native static void SoundDriverChange(int mode);}

http://cafe.naver.com/embeddedcrazyb
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Android Framework(JNI)

« SoundChangeNative.SoundDriverChange(mode);

« ./frameworks/base/services/java/com/android/server/SoundChangeService.java

« public native static void SoundDriverChange(int mode);

« ./frameworks/base/soundchange/java/android/util/soundchange/SoundChangeNative.java

* { "SoundDriverChange", "(I)V", (void*)android_util_soundchange_SoundChangeManager },

» ./frameworks/base/core/jni/android_util_soundchange.cpp

http://cafe.naver.com/embeddedcrazyb
oys



Android Framework(JNI)

B frameworks
L base
"= api
-[E5r core
iy java
-m &ndroid, mk
1w android_util_soundchange. cpp|
.. SndroldRuntime, cpp

return AndroidRuntime::registerNativeMethods(env,

"android/util/soundchange/SoundChangeNative", g_methods, NELEM(g_methods));

public class SoundChangeNative {

public native static void SoundDriverChange(int mode);

}./frameworks/base/soundchange/java/android/util/soundchange/SoundChangeNative java
. J

static JNINativeMethod g_methods][] = {

{ "SoundDriverChange", "()V", (void*)android_util_soundchange_SoundChangeManager },
};

http://cafe.naver.com/embeddedcrazyb
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Android Framework(JNI~HAL)

android_util_soundchange_SoundChangeManager()
{::sound_change_service(mode);}

/frameworks/base/core/jni/android_util_soundchange.cpp

int sound_change_service(int mode)

hardware/libhardware_legacy/soundchange/soundchange.c

file_copy("/system/etc/asound_wm8960.conf","/system/etc/asound.conf");

http://cafe.naver.com/embeddedcrazyb
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Android Framework(LIB~HAL)

libandroid_runtime.so

/frameworks/base/core/jni/android_util_soundchange.cpp

sl Meh:lale-M | ./hardware/libhardware_legacy/soundchange/soundchange.

service(mode); C

int sound_change_service(int
mode)

http://cafe.naver.com/embeddedcrazyb
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Libruntime.sos = 5}7|
(core Libraries)

extern int register_android_util_soundchange_SoundChangeManager(JNIEnv* env);
REG_JNI(register_android_util_soundchange_SoundChangeManager),
frameworks¥baseWcoretjnitAndroidRuntime.cpp O &7t

ANDROID RUNTIME
Core Libraries
s \ LA i il E

http://cafe.naver.com/embeddedcrazyb
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Android 0|+ A (aidlS=

LOCAL_SRC_FILES += W
soundchange/java/android/util/soundchange/ISoundChangeManager.aidl #

. Frameworks/base/Android.mk I} 0f =7t

Jouila/core/definitions.m

http://cafe.naver.com/embeddedcrazyb
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Android (current.xml)

frameworksWbaseWapi#tcurrent.xml

make update-api : Alj|2 ZF=7}=l java class & android platform 0 5&.

#make update-apiE AMSIH current.xmlO| X502 S& =

#make
update-api: $(INTERNAL_PLATFORM_API_FILE) | $(ACP)

./build/core/tasks/apicheck.mk



Android O}O|= MM

B3 framewarks
LE base
- api
~[E5r COre
i3 Java
- ni

e Android, mik

.. android_util _soundchange, cpp

t.w AndroidRuntime, cpp
o / oto|=o|0|X|
ﬁ drawable

.m sound_change_reload, png
d.w sound_change_spdif, png
9

L sound_change_wm3360 pn
iy values

-.m arrays, <mil
- Config =ml

-3 lIbs
iz opengl
-l services
:'"?gvznm _ else if
=y android (action.equals(SoundChangeManager.SOUND_CHANGE_STATE_CHANGED_A

L server / CTION))
LB status updateSoundChange(intent);

. L[a StatusBarPolicy.java |
-y Mountservice, java

m SoundChangeService java
b BYsteMSETTET e

Control

(SoundChangeManager.SOUND_CHANGE_STATE_CHANGED_ACTION)




Android O}O|= MM

filteraddAction(SoundChangeManager.SOUND_CHANGE_STATE_CHANGED_ACTION);

= e
<

http://cafe.naver.com/embeddedcrazyb
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Android O}O|= MM

private final void updateSoundChange(Intent intent) {
final int event = intent.getIntExtra(SoundChangeManager.EXTRA_SOUND_CHANGE_STATE, SoundChangeManager.SOUND_CHAN

int iconld;
switch (event) {
case SoundChangeManager.SOUND_CHANGE_STATE_WM&8960:
default: )
elau iconld = sSoundChangelmages[O]; intent.putExtra(SoundChangeManager.EXTRA_SOUND_CHANGE_STATE, moc
break;

case SoundChangeManager.SOUND_CHANGE_STATE_SPDIF:
iconld = sSoundChangelmages[1];

break; com.android, internal R, e,
case SoundChangeManager.SOUND_CHANGE_STATE_RELOAD com-anero g :21::21: E : c

iconld = sSoundChangelmages|2];

break; oI i
| [conData meisI¥sCh

mSoundChangeData.iconld = iconld;
mService.updatelcon(mSoundChangelcon, mSoundChangeData, null);

}

updat el conWREE T,

enfar At

Vv, ackage, iconld, iconLevel, 07,

iconld, iconLevel) {

/frameworks/base/services/java/com/android/server/status/StatusBarService.java



o} EO‘E O|'O‘§'.: AH A 7:|J—|_r

L

SD card notifications

Play sound for 5D card notifications

Display settings

Orientation

Switch orientation automatically when rotating phone

Animation

All window animations are shown

Brightness

Adjust the brightness of the screen

Screen timeout

Adjust the delay before the screen automatically turns off

Sound Change Mode

Choose Sound Driver Change mode




UAE=Z0|E O &-3(build)

buildWcoreWpathmap.mk otQ! =74

&5 frarmeworks
ﬁ base

"= api

i3 core

-jig libs

- opengl

L services

- soundchange ]

&5 framewarks
Lz base

-5 api

i@ core

-5z libs

iz opengl

-l services

- soundchange

[_ﬁ |ava
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C20|E N+ &-S(aidl)

frameworksibaseAndroid.mk ot +=H

AIDLE Android Inﬂéﬁé@@-&é@é@@f@%d%ﬁ@a@geg OF X}



Android build (find-other-java-files)

—
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olC 20|

L
A

L

frameworksWhbaseWcoreWjavattandroidWappWApplicationContext.java0f =7}

frameworkst#baseWsoundchangetjavattandroidittutil

package android.util. undchange;

import java.util.List;

import android.annotation.SakConstant;

frameworks¥#tbase¥sou ndcsxgeravaWand roid¥utilsoun

oundchange#SoundChangeManagerjava £ Eg&t

O

hanget#ISoundChangeManager.aid|

{

oys

Npackage android.util.souadchange;
interface ISoundChangeManager

int getSoundChangeStatus();
int getPreSoundChangeStatus();

void se
ht}tp://cafe.naver.com/em edd

ougdcglgg%ngeMode(mt mode);




Build 2tZ Fites

ctl.AndroidPlayback {

£ vendor typj ?w
Lﬁ' Sec car
g mango 100 }
-Jigy conf

.. asound, conf

-.m asound_spdif, conf
-.m asound w3960, conf
-m It mango 100, rc

"rem Qe

{...“.;‘-.nll:Ir;:;irdc oard,mk |

-~ BoardC g, mk | ctl.AndroidPlayback {
type hw
card O

PRODUCT_COPY_FILES += #

vendor/sec/mango100/conf/asound_spdif.conf:system/etc/asound_spdif.conf ¥



OFE 20| E 00| 2 A4

<item> <xliff:g id="id">soundchange </xliff.g> </item>

WframeworksWhbaseWcoreWresWresWvaluesiarrays.xml I 0f ==
7t

<!-- Declared at res/drawable/sound_change_reload.png:0 -->

<public type="drawable" name="sound_change_reload" id="0x01080271"
/>
Jout/target/common/obj/APPS/framework-
res_intermediates/public_resources.xml



SD Card @1 4l(Froyo)

. 25 = ofgjet 20| 1

 dev_mount sdcard /mnt/sdcard auto
/devices/platform/s3c-

sdhci.0/mmc_host/mmc0

° EE'—
_

* vendor/sec/man EolOO/conf/voId fstab &
S ofzfef &o| =
dev mount sdcard /mnt/sdcard auto

/devices/platform/s3c-
sdhci.0/mmc_host/mmcO



ALSA Sound &~A EF7|(froyo)

#vi .repo/manifestxml & =74

<project path="external/alsa-lib" name="platform/external/alsa-lib" />

<project path="external/alsa-utils" name="platform/external/alsa-utils" />
<project path="hardware/alsa_sound" name="platform/hardware/alsa_sound" />
#repo sync

#ls external

licanjji@laocalhost frovold s external/

#|s hardware

[icanijii@localhost frovol$ |s hardware/




ALSA Sound 2 (froyo)
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Patch Br=7| , AFEH

#diff —urN SRC DESAA > xxx.diff
#cat xxx.diff | patch —pl
http://crztech.iptime.org:8080/Release/mango100/ecl

air/android-menu-patch.tar C}2E+7|
# cd mangol00_eclair_2010_06_30
# cat .././mangol00-eclair-menu.diff | patch -pl

# cp sound_change_reload.pn
frameworks/base/core/res/res/drawable/
#cp sound_change_spdif.png
frameworks/base/core/res/res/drawable/

# cp sound_change_wmg8960.png
frameworks/base/core/res/res/drawable/



http://crztech.iptime.org:8080/Release/mango100/eclair/android-menu-patch.tar
http://crztech.iptime.org:8080/Release/mango100/eclair/android-menu-patch.tar
http://crztech.iptime.org:8080/Release/mango100/eclair/android-menu-patch.tar
http://crztech.iptime.org:8080/Release/mango100/eclair/android-menu-patch.tar
http://crztech.iptime.org:8080/Release/mango100/eclair/android-menu-patch.tar
http://crztech.iptime.org:8080/Release/mango100/eclair/android-menu-patch.tar

AEZO0|E Ol U O =7t




Android Activity Lifecycle

Activity Lifecycle

1. onCreate()
2. onStart()
3. onResume()

3. onResume() gricaueny

2. onStart()
1. onRestart()

onResumel)

onStop()

onDestroy() -
Y =~ =<kill>>
ho L _<skills>



Ot 2 0| E Ethernet Config &7t

<!-— Ethernet conficuration dialog -->=
<£3tring name="eth config title">=Confimqure Ethernet deviceL/string:
<£3tring name="eth setting">=Ethernet setting</string-
<£3tring name="eth dev list"=Ethernet Dewices:</stringe-
- <£3tring name="eth con_ type”>Connection Type<L /strings
-G Settings <3tring name="eth con_type_dhcp">Ihop</string-
-G res . <3tring name="eth con_ type manual™»=%tatic IP</string-
% drawahlle—hdpl <a3tring name="eth dnz">DN2 address</string>
o |c_sett|ngs_etlhernet.png <a3tring name="eth gquw'>Defanlt Routers/string-
% drawahlle—mdm <a3tring name="eth ipaddr”>IF address</ztring-
- ic_settings_ethernet.png <3tring name="eth fquick_ toggle title"=Ethernet</string-
% layout . <3tring name="eth mquick_ toggle summary >Turh on Etherhet</strineg-
-m efh_configure, xml <3tring name="eth conf_ sawe"=3ave</string:

m i ='oth conf carnee]l e Canoels fot i .
<£3tring name="eth radio ctrl title">=Ethernet cnnf1wrat10n<fstr1ng’.>]

ﬁ' wml . <£a3tring name="eth_radio_ctrl summar¥“>=Configure Ethernet dewvices</string:

; - Ret=sating s, ki <£3tring name="eth conf perf title"=Ethernet configuration</string:
<£3tring name="eth conf summary >=Confimure Ethernet devices</string-
% St <atring name="eth mask">Netmaszk</string:
% com ) <atring name="eth toggle summary off">=Turn off Ethernet/string:
% andm“,j <£atring name="eth toggle summary on™=Turn ohn Ethernet< string:
iEg seftings - - -
& ethernet

.. EthernetConfigDialog, java
.n EthemetEnabler.java

© L.m Ethemetlayer, java

...m EthernetSettings. java

.. Androidkanifest, 2ml

<com. android. settings. IconPreferenceicreen
[andruid:title="@stringfEth_radiu_ctrl_title"
settings:icon="Hdrawahle/ic_settings ethernet'>
<intent
android:action="android.intent.action.MaTH"
android: targetPackage="comn,. android. settings"
andruid:targetclass="cnm.andruid.settings.EthérnEtSEttings" £
</com. android. settings. IconPreferenceicresns-




OtE 2 0| E Ethernet Config F7}

A 1) EE @ 21:33

% Wireless & networks

®8 Ethernet configuration

& Call settings

) Sound & display

<com.android.settings. IconPreferenceScreen
android:title="@string/ eth_radio_ctrl_title"
settings:icon="@drawable/ic_settings_ethernet" =
<intent
android:action="android.intent.action.MAIN"
android:targetPackage="com.android,.settings"
android:targetClass="com.android. settings .EthernetSettings" / =
</ com.android.settings . IconPreferenceScreen =



Setting.xml 1}
IconPreferenceScreen




XMLZ} EthernetSettings class2t

&5 packages
-5 Apps
-k Calculator
-5 Calendar
-5 Camera
-z Email
public class 1 extends Preferencefctivity
& 'EE'L'“EE‘“E Blic class Ethernetsettings cxtends Fref Aoty 1
- Launcher private static final =tring KEY_ H = "toggle_eth”;
-y Mmis private static final String KEY_CONF_ETH = "eth_canfig";
-5 Phone private EthernetEnabler mEthEnabler;
Pravision private EthernetConfighialog mEthConfighialog;

- X private Preference mEthConfigPref;
-ji5 Setftings

L res

Ly St

© L com

L.jE= android
Ly settings
i ethernet

o EREFRetSEings 5V




Ethernet Service ==7|3}

(EthernetManager) getSystemService(ETH_SERVICE),
/packages/apps/Settings/src/com/android/settings/EthernetSettings.
ava

telse if (ETH_SERVICE.equals(name)) {
return getEthernetManager();
./frameworks/base/core/java/android/app/ApplicationContext.java

{

synchronized (sSync) {
if (sEthManager == null) {
IBinder b = ServiceManager.getService(ETH_SERVICE);
[EthernetManager service =
IEthernetManager.Stub.asInterface(b);
sEthManager = new EthernetManager(service,
mMainThread.getHandler());




Service Manager Ethernet 55

{

synchronized (sSync) {
if (sEthManager == null) {
IBinder b = ServiceManager.getService(ETH_SERVICE);

[EthernetManager service =
[EthernetManager.Stub.as! 1terface(b);

sEthManager = new EthernetManager(service,
mMainThread.getHandler( );

Connectivity serviceO| A &




Service Manager &gt




Connectivity Service



Ethernet service (2 El A|)

A



Ethernet service (& A

super= Kt A0 A ZAZ2Y
ERSH=0| AFEE|

5[3 frammeworks/base/ethernet/java
=-#3 android.net ethernet
#-[J] EthernetDevinfo.java
|I||II Ethernettlanager,java
#-[J] Ethernettanitar java
=B Cthernetilative, java
#-[J] EthernetStateTracker,java
- EthernetDevinfo, aidl

package android.net.ethernet:

public class EthernetMative {

public
public
public
public

native
native
native
native

static
static
static
static

String getlnterfacelN=une (Int i) ;
int getlInterfaceCnt (] :

int initEthernetNative (] :
Jtring waitForEvent ()




Ethernet service (£ El_A|)




Ethernet service (& A




Fthernet service (2 El A|)

cow




Ethernet Service == Flow




Ethernet Service &5 Flow(A=)




Ethernet Service &5 Flow(A=)




Ethernet Service &5 Flow(A=)

netlink_init_interfaces_list()

U Interrace 7o0S.70d tound I INTO-
>name,intfinfo->i);
add_int_to_list(intfinfo);//0|| A total_int




Ethernet Service &5 Flow(A=)

clazz)

netlink_init_interfaces_list()

static void add_int_to_list(interface_info_t *node) {
) INtertace 7s.70 tounda ,INntinio-
; >name,intfinfo->i);
, total_int ++; add_int_to_list(intfinfo);//0|| A{ Node 44
A
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class MonitorThread e:tends Thread {
public MonitorThread: {

super("EthMonitar");

public void FUR) £
int index;
int i

Jjobject clazz)
Adnoinspection InfiniteLoopStaternent {
for (;;) 4
oo i Toac, "an noll events™:

[ String eventMame = Ethernetmative.waitFDrEvent{};]
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mDhcpTarget.sendEmptyMessage(EVENT_DHCP_STAR

DHCP

Handler



st:ati-: IMIMativeMethod gMetworkUtilMethods[] = {
S* name, signature, funcPtr */

{ "enablelnterface”, "(Ljavaslangs String; 11", (void *landroid_net_uotils_enableInterface F,

{ "disableInterface”, "(Ljava/lang/ String;iI", {void *)android_net_utils_disableInterface },

1 "addHostRoute", "(Ljavalangs String; 11", (void *landroid_net_utils_addHostRoute },

{ "removeHostRoutes", "{Ljava/lang/ String;iI", {void *landroid_net_utils_removeHostRoutes },

1 "setDefaultRoute", "I{Ljava..-’lang,-“String;I]lI", (void *landroid_net_utils_setDefaultRoute },

{ "getDefaultRoute”, "{Ljava/lang/ String;il", {w:ui-:l *1android_net_utils_getDefaultRoute T,

1 "remuveDefaultRDute" “{Ljavas lang/ String; 1", (wvoid *]landrmd net_ utils__ remuueDefaultRuute ¥,

chions" II|"I 1avadlanad Steinae fooid #Y

{ "runChep”, "(Ljavaslangs String: Landroid/ net/ DhepInfo)Z", (void Flandroid _net_utils_runDhep T,
TIES T_UtE_Stopoicy r,

1 "releaseDhchease", "{Ljavaslang/ String; 2", (void #*landroid_net_utils_releaseDhcplLease I,

% ::-:anigurer'-.lative “(Liavalangs String; IIIIIZ", (void *}andruld_net_utlls_l:unflgurelnterfag:e T,

getDheopError”, {}Ljava,-“lang,-“String;", (woid*) android_net_utils_getDhcpError *,

H
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cconfiag — Linux Kernel w2 6.29 Configuration

MANGOEAT O GRS setup
drrow keys navigate the menu. <Enter> selects submenus --—-=,
Highliahted letters are hotkews, Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Ezc> to exit, <%= for Help, </=
for Search. Legend: [+] built-in [ ] excluded <M= module < =

[B] lUse GPS

"system type->MANGO6410 GPS Setup "0 Al A7
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arch/arm/mach-s3c6410/Kconfig It oj| Otz L& =7}
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71 Lo - 90
DriverZ2 0| gpsZH 371 £ gps_power.c L}
ol |
. S_power c
Makefile It F=7} gL

..m Makefile

obj-$(CONFIG_MANGO6410_GPS) += gps/
29| LHE S driver Z2E 0| Makefiled| =7}
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ssize_t gps_write(struct file *filp, const char *buf, size_t count, loff_t *off_what)

{

if(*tmp == "1") { // power on
// printk(KERN_WARNING "gps power on processing#n");
gpio_direction_output(S3C64XX_GPL(14), 0);
gpio_direction_output(S3C64XX_GPL(13), 1);
gpio_set_value(S3C64XX_GPL(14), 0);
gpio_set_value(S3C64XX_GPL(13), 0);
udelay(10);
gpio_set_value(S3C64XX_GPL(13), 1);
udelay(10);
} else { // power off
// printk(KERN_WARNING "gps power off processing#n");
gpio_set_value(S3C64XX_GPL(14), 1);
gpio_set_value(S3C64XX_GPL(13), 0);

}

kfree(tmp);
return count;

XhiDATA17_EINT22 [GPL14 ’r':ff? gg GPS_EN
XhiDATA16_EINT21 [GPL13 R — GPS_RSTN

M EaTsl
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&l @ 5:59 Pm

My Location sources

Use wireless networks

Location determined by Wi-Fi and/or mobile networks
Enable GPS satellites
When locating, accurate to street level (deselect to conserve battery)

Screen unlock pattern

Set unlock pattern
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mEnabled = native_init();

private native boolean native_init();
/frameworks/base/location/java/com/android/internal/location/GpsLocationProvider.
java

static jboolean android_location_GpsLocationProvider_init(JNIEnv* eny, jobject obj)

{
if (IsGpslnterface)

sGpslnterface = gps_get_interface();
return (sGpslnterface && sGpslnterface->init(&sGpsCallbacks) == 0);

}

frameworks/base/core/jni/android_location_GpsLocationProvider.cpp

const Gpslnterface* gps_get_interface()
{ if (sGpsInterface == NULL) gps_find_hardware(); return sGpslnterface;}
hardware/libhardware_legacy/gps/gps.cpp
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é hardware

-iig alsa_sound
-3 libhardware
-5 libhardware _legacy

- = flashlight

*gps_mangob4.c ot =V}

- 9ps

~m &ndroid, mk
~m GPS.CPP
@ gps_mangabd, c
~m OpS_qemna.C
- include
L= hardware_legacy
-..w AudioHardwareBase,h
-..w AudioHardwarelnterface b
i..m flashlight. b

BOARD_HAVE_GPS := true
HAVE_GPS_HARDWARE := true
buildWtargetWboardWgenerici#BoardConfig.mk O

=7t

# Use hardware GPS implementation if
USE_GPS_HARDWARE is set.
#
ifeq ($(HAVE_GPS_HARDWARE),true)
LOCAL_CFLAGS += -
DHAVE_GPS_HARDWARE
LOCAL_SRC_FILES += gps/gps_mangob4.c
endif

LOCAL_SRC_FILES += gps/gps.cpp

narawarevrliohardware_legacyywgpsyrAndroid.mk

—1 Ol A T




OtE £ 0| E GPS(Mangob64)

static struct perms_ devperms[] = {
{ "/dev/null", 0666, AID_ROOT, AID_ROOT, 0},
{ "/dev/zero", 0666, AID_ROOT, AID_ROOT, 0},
{ "/dev/full”, 0666, AID_ROOT, AID_ROOT, 0},
{ "/dev/ptmx", 0666, AID_ROOT, AID_ROOT, 0},
{ "/dev/tty", 0666, AID_ROOT, AID_ROOT, 0},
{ "/dev/random", 0666, AID_ROOT, AID_ROOT, 0},
{"/dev/urandom", 0666, AID_ROOT, AID_ROOT, 01},
{ "/dev/ashmem", 0666, AID_ROOT, AID_ROOT, 0},
{ "/dev/binder", 0666, AID_ROOT, AID_ROOT, 0},
/* mango64 GPS permission crazyboy*/
{ "/dev/s3c2410_serial0", 0666, AID_SYSTEM, AID_SYSTEM, 0},
{ "/dev/mango64_gps", 0666, AID_SYSTEM, AID_SYSTEM, 0},
system/core/init/devices.c I} =™

+name,

it
return

struct {
const char *prefix;
unsigned int uid;
} property_perms[] = { if oropertv_perns|ERIEE
{ "service.adb.root", AID_SHELL }, strlen Droprty_perms
{ "persist.sys.", AID_SYSTEM }, '
{ "persist.service.", AID_SYSTEM },
{ "kernel.android.gps”, AID_SYSTEM },
{ "gps.power_on", AID_SYSTEM },
{ NULL, 0}

Y
/system/core/init/ property_service.c It =7
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int device_init(void)

{
// GPS Power Device Driver

make_device("/dev/mango64_gps", 0, 235, 0);//Node A
}

/system/core/init/devices.cOf| A{ Node’/i 4

static void gps_dev_power(int state)
{
char prop[PROPERTY_VALUE_MAX];
int fd;
char cmd = '0;
int ret;
// look for a kernel-provided device name
if(property_set("gps.power_on","/dev/mango64_gps")<0) //NODE 0| &
{
D("Set mango64 power");
//return;

}
if (property_get("gps.power_on",prop,GPS_POWER_IF) == 0) {

LOGE("no gps power interface name");
return;

}
./hardware/libhardware_legacy/gps/gps_mango64.c Al ZHEZE
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static void
gps_state_init( GpsState* state )

// look for a kernel-provided device name
if(property_set("ro.kernel.android.gps”,"s3c2410_serial0") <0)

/UARTO

}
if (property_get("ro.kernel.android.gps”,prop,"s3c2410_serial0")

== 0) {
D("no kernel-provided gps device name");
LOGE("ro.kernel.anroid.gps: '%s", prop);
return;

}

if ( snprintf(device, sizeof(device), "/dev/%s", prop) >=
(int)sizeof(device) ) {
LOGE("gps serial device name too long: '%s'", prop);
return;

}

{
D("Set mango64 error"),
return;
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S5PC100
O
Cortex-A8 Core 256MB
DDR2
Booting Device
Security
Sub-System NAND
OnaNAND
NAND
Controter SDiMMC
< USB
32KB 96KB OneNAND ™|
Internal ROM Internal SRAM Controller T~ 0s
[IROM] ] SOAMG | Operating
BLO 1 Controller @‘
Boot Loader 0 USB
Controller
XOM PIN NFMOD PIN
Operating Mode Mand Flash Mode

http://www.mangoboard.com
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« USB Boot Mode
« Nand Boot Mode
« SD Boot Mode
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U-boot Build 2t4d |+ X

http://www.mangoboard.com



- $(TOPDIR)/config.mk
#make HH &2 $(TOPDIR)/arm_config.mk

o = o
‘LN $(TOPDIR)/rules.mk

srec $lobjlu-boot  bin $lob))Systen. map $TU_BOOT_KWAKD) SCU_BOOT _OMEMAMD) $lobj.

Slab) Ju-boot:

B0__0BJIS)
SCPLATFORM_LIBS)




U-boot $BOARDNAME.h I} &

#define CONFIG_IDENT_STRING " for MANGO100"

/* total memory required by uboot */

#define CFG_UBOOT_SIZE (2*1024*1024)

/* base address for uboot */
#ifdef CONFIG_ENABLE_MMU

#define CFG_UBOOT BASE 0xcfe0000

one SHEEERE X005 200000
#define CFG_UBOOT BASE 0x2fe0000§2*1024*1024)
#endif

#define CFG_PHY_UBOOT_BASE MEMORY_BASE_ADDRESS

#define CFG_ENV_OFFSET 0x0007C000

=
CRE

http://www.mangoboard.com

Reserve g

0| 2 2| Malloc

(IMB+0x4000)

Code 944

OX2FFFFFFF

Ox2FFFEFFF

0x2F140000

Ox2F03C000

Ox2FEO000(
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 http://android.git.kernel.org

To clone one of these trees, install git, and run:

git clone 9it:/fandroid.qit.kernel .org/ + project path.
To clone the entire platform, install repo, and run!

mkdir mydroid
cd mydroid

repo init -u git:Afandroid.git kernel  orgfplatform/manifest. git
FEPO SYNC


http://android.git.kernel.org/

071700 NAND Partition g4

- 0x00000000
U-boot Creating 3 MTD partitions on "NAND 256MiB 3,3V 8-bit":
00 0x000000000000-0x000000080000 : "Bootloader"

(/dev/mtdblock0) 0x000000080000-0x000000400000 : "Kernel”
0x000000400000-0x000010000000 : "File System”

0Ox80000 --#2 FE Al HAIX]

ClE HEEE FX]=

256M B 7 (/dev/mtdblockl) arch/arm/plat-s3c/include/plat/partition.h

T —J|L- od

FllesyStem :: | arep mtd

(/dev/mtdblock?) | S




3941MB—-

SD /MMC Partition /4

FAT32(2.4GB)

GNOME
FS(500MB)

Android
FS(500MB)

Reservedgd &

Disk /dev/mmcblk0: 3941 MB, 3941597184 bytes
4 heads, 16 sectors/track, 120288 cylinders, total 7698432 sectors
Units = sectors of 1 * 512 = 512 bytes

oA wnNE

Fdisk @8O 2 ute|Ms QtEL}
Mkfs.ext3 /dev/sdbl
Mkfs.ext3 /dev/sdb2
Mkfs.ext3 /dev/sdb3
Mount -t ext3 /dev/sdb2 /media/android
TFUA| AR S AL

TSECTORS-9266

TSECTORS-1074

TSECTORS-18

TSECTORS=7698432 sectors
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1

all

1 : kernel Makefile A= %

| makesilentoldconfig |

|

] vmlinux $(vmlinux-lds) $(vmlinux-dirs)

prepare | | include/config/auto.conf |

: o init
l $(vmlinux-init) ' usr
$(vmlinux-main) kernel

| include/config/kernel.release |

mm

k1 k1

preparel prepare2 prepare3 \

security
crypto
block
drivers
sound
net
lib

zlmage
$(obj) = arch/arm/boot

=
arch/arm/boot/Makefile 0| A{
make zlmageE CHA| =8l

| archpare
fs
ipc

scripts_basic include/linux/version.h |

include/linux/utsrelease.h |

arch/arm/kernel
arch/arm/mm
arch/arm/crypto

$(obj) = arch/arm/boot/compressed

\ $(obj)/compressed/vmlinux

$(obj)/head.o |

k— —

$(obj)/piggy.gz $(obj)/image vmlinux |

o710l M vmlinux= HY A = AL
ClA Ealof| A ZFEO0{ &l vmlinuxE st

b



Keypad driver flow

Button (Hardware)

10ms OfC} AZH

mango100_keypad.rd_timer

mangol00_rd_timer_handler

input_report_key
O A ORI E 2
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APPLICATIONS

Alarm Dialer SMS/MMS m Browser
Contacts Voice Dial Email Calendar  Media Player
APPLICATION FRAMEWORK
Activity Window Content View
Manager Manager Provider System Mar—jer
Padmge Telephomy Resource Lomtion
Manager Manager Manager Manager
LIBRARIES ANDROID RUNTIME
CIC++ ; : _
urface Manager Media Framework SQLite Core Libraries
OpenGL|ES FreeType m
SGL 581 Libec
Graphics Audio Camera Bluetooth GPS Radio(RIL) WiFi -
Kernel Linux KERMEL
Shared Memory Binder (IPC)
Driver Driver

Bluetooth Driver

Display Driver

USB Driver WiFi Driver

http://www.mangoboard.com

Power

Audio
Management

Driver



>adb devices

¥ sbtheorkitbus ybox—work>adh devices
* daemon not running. starting it

* daemon started successfully =
Lizt of devices attached
912345678 9ABCDEF device

http://cafe.naver.com/embeddedcrazyb

oys
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ﬁ. apps

-G Settings

i res

=) vl
c c Ly siC
Application & com
L= android
Ly seftings
i frameworks -w soundand, .
Lji base
& api
Framework -G@ core
-[E3 services
Lgzr soundchange & frameworks
donereenge . i base
ﬁ ]ava -3 api
iy core
i Java
gz android
E. app
Lem ApplicationContext java
-~ content
. . i m Context java
A id
Librarie:s& e
e nt
-m Android, mk
w android_util_soundchange, cpp
L.m AndroidRuntime, cpp
-3 res
-[E services
. E...Eja\.-a
Hardware Abstraction Layer £ hardware oo
L libhardware_legacy T
E il'lClLlle SoundChangeService,java

g5 soundchange

“L.m Android,mk
L.msoundchange. o

Linux Kernel

embeddedcrazyb

SystemServer java






