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1.IFCHIZ

1.1.Y=a7IICDWT

atmark-dist

Linux (O
Windows coLinux Linux oLinux
http://www.colinux.org/

atmark-dist

1.2.7#4 2 FIZTDWNT

11

[PC "1$ Is

1.3.a3% > FAABIDOTREIZDLNT
/

1-2

[PC /1# PC
[PC /1§ PC
[Target /1#
[Target /1$
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1.4. B15F

atmark-dist  uClinux-dist

uClinux-dist Free Software / Open Source Software
Free Software / Open Source Software

uClinux  D. Jeff Dionne Greg Ungere David McCulloughu uClinux development
list

uClibc Busybox  Eric Andersen
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2.UClinux-dist [CTDUL\T

uClinux-dist  uClinux.org

uClinux-dist uClinux? uClinux uClinux
Linux i386 ARM PowerPC
MMU CPU
uClinux Linux uClinux
Linux uClinux uClinux
Linux

uClinux-dist

Linux
uClinux-dist
uClinux MMU Linux
1 uClinux MMU Linux HDD

2.6 Linux uClinux

3
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3.7 74I A A—DEIL KR

3.1.Y—Xa— FOWE

atmark-dist URL

http://download.atmark-techno.com/dist/

uClinux.org uClinux-dist uGl inux-dist-YYYYMMDD. tar. gz
YYYY MM DD
atmark-dist-YYYYMMDD

3-1 atmark-dist

[PC 71§ Is
atmark-dist-20050413. tar. gz

3.2.Y—Ra—K7—h4A4 TDER

atmark-dist

500MB 1GB
(/) atmark-dist

[PC “1$ tar xvzf atmark—dist-YYYYMMDD. tar.gz

[PC "1$ Is
atmark-dist-YYYYMMDD/ atmark—dist-YYYYMMDD. tar. gz

atmark-dist-YYYYMMDD atmark-dist

uClinux.org uClinux-dist atmark-dist  Linux
CD-ROM
Linux atmark-dist atmark-dist
[ inux-2. 4. x
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[PC "1$ Is

[ inux-2. 4. 24-foo. tar. gz atmark-dist-YYYYMMDD/
atmark-dist-YYYYMMDD. tar. gz

[PC "1§ tar xvzf |inux-2.4.24-foo. tar. gz

[PC "1$ cd atmark-dist

[PC “/atmark-dist]$ In -s ../linux-2.4.24-foo ./l inux-2.4.x
[PC “/atmark-dist]$ Is I linux-2.4.x

[ rwxrwxrwx linux-2.4.x => ../linux-2. 4. 24-foo

3.3.8F

atmark-dist

| [PC ~/atmark-dist]$ make config

AtmarkTechno

[PC ~/atmark—dist]$ make config

config/mkconfig > config. in

#

# No defaults found

i

*

* Vendor/Product Selection

*

*

* Select the Vendor you wish to target

*

Vendor (3com, ADI, Akizuki, Apple, Arcturus, Arnewsh, AtmarkTechno, Atmel, Avnet, Cirrus
Cogent, Conexant, Cwlinux, CyberGuard, Cytek, Exys, Feith, Future, GDB, Hitachi, Imt
Insight, Intel, KendinMicrel, LEOX, Mecel, Midas, Motorola, NEG, NetSilicon, Netburner
Nintendo, OPENcores, Promise, SNEHA, SSV, SWARM, Samsung, SecureEdge, Signal, SnapGear,
Soekris, Sony, StrawberryLinux, TI, TelelP, Triscend, Via, Weiss, Xilinx, senTec)
[SnapGear] (NEW) AtmarkTechno

Armadillo-9

*

* Select the Product you wish to target

*

AtmarkTechno Products (Armadillo-9, SUZAKU) [Armadillo-9] (NEW) Armadillo-9

C
Armadillo-9 None
*
* Kernel/Library/Defaults Selection
%k
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*

* Kernel is linux-2.4.x
*

Libc Version (None, glibc, uC-libc, uClibc) [uClibc] (NEW) None

Yes

|Defau|t all settings (lose changes) (CONFIG_DEFAULTS_OVERRIDE) [N/y/?1 (NEW) y

No

Customize Kernel Settings (CONFIG_DEFAULTS KERNEL) [N/y/?]1 n
Customize Vendor/User Settings (CONFIG_DEFAULTS_VENDOR) [N/y/?] n
Update Default Vendor Settings (CONFIG_DEFAULTS_VENDOR_UPDATE) [N/y/?] n

3.4.EILF

Enter

|[PC ~/atmark-dist]$ make dep all

35. 4 A=

images

36.F&H

[PC "1$ Is
[ inux-2. 4. 24-foo. tar. gz atmark—dist-YYYYMMDD. tar. gz
[PC "1§ tar xvzf atmark-dist-YYYYMMDD. tar. gz
[PC "1§ tar xvzf |inux-2.4.24-foo. tar. gz
[PC "1$ cd atmark-dist
[PC “/atmark-dist]$ In -s ../linux-2.4.24-foo ./l inux-2.4.x
[PC “/atmark—dist]$ make config
Vendor AtmarkTechno
AtmarkTechno Products Armadillo-9
Libc Version None
Default all settings y
Customize Kernel Settings n
Customize Vendor/User Settings n
Update Default Vendor Settings n
[PC “/atmark-dist]$ make dep all
[PC ~/atmark-dist]$ |s image/
image.bin linux.bin romfs. img
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AT4 L0 FYFER

&

atmark-dist
atmark-dist

[PC "1$ cd atmark-dist
[PC ~/atmark—dist]$ tree -L 1 -F

|-— COPYING

|-— Documentation/
|-— Makefile

| -— README

|-— SOURCE

|-- bin/

|-- config/

|-— freeswan/

|- glibc/

|-— lib/

|- linux-2.4.x => .. /kernel/linux-suzaku/
|-- tools/

|-— uClibc/

|-- user/

“— vendors/

11 directories, 4 files

4.1. Makefile

atmark-dist make atmark—dist/Makefile
Makefile Makefile Makefile
atmark-dist 6.
Make 5.Make

4.2.config

config script  Makefile

Makefile config.in 10.2.

4.3.tools

tools
romfs-inst.sh Makefile 9.romfs

cksum NetFlash NetFlash 12.1.NetFlash
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4.4.glibc & uClibc

GNU C library (glibc) uClibc atmark-dist C

4.5.user

GNU/Linux
uClinux uClinux

atmark-dist 12.

4.6.vendors

vendors

[PC ~/atmark-dist]$ tree vendors
vendors

|-— AtmarkTechno
| |- Armadillo

| |-— Armadi | l0-9

| |- Armadillo-J

[ |- Makefile

[ |-- config. arch

[ |-- config. linux-2.4.x
[ |-- config. uClibc

[ |-- config. vendor

[ |-- default

[ ‘— etc

|  “—— SUZAKU

[ |- Makefile

[ |- config. arch

| |-- config. | inux-2. 4. x
[ |-- config. uClibc

[ |-- config. vendor

| |-- default

[ ‘— etc

|-- config

| |- arm

| ] *— config. arch
|  |-- armnommu

|| *— config. arch
[ |-- h8300

|| *— config. arch
| |- 1386
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| ‘— config. arch
|- 1960

| *— config. arch
| -— m68knommu

| ‘- config. arch
|-- microblaze

vendors

Armadillo atmark-dist

config
config.arch
config.arch

AtmarkTechno
AtmarkTechno

vendors
config.arch
8.1.config.arch
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5.Make MDE A

make

Makefile

atmark-dist Makefile

maketest

5-1 Makefile

Makefile

make Makefile

[PC “1$ mkdir maketest
[PC “1$ cd maketest
[PC ~/maketest]$

maketest Makefile

5-2 Makefile

hello:
echo ‘Hello World’

bye:
echo ‘Bye bye’

Makefile hello bye
echo

5-3 make

Hello World

[PC ~/maketest]$ Is
Makefile

[PC ~/maketest]$ make
echo ‘Hello World’
Hello World

[PC ~/maketest]$

make make
echo ‘Hello World’ Hello World

make Makefile

Makefile

10
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5-4 make

[PC ~/maketest]$ make hello
echo ‘Hello World’

Hello World

[PC "/maketest]$ make bye
echo ‘Bye bye’

Bye bye

[PC ~/maketest]$

make Makefile
make make hello Makefile all

5-5 make

[PC “/maketest]$ make hello bye
echo ‘Hello World’

Hello World

echo ‘Bye bye’

Bye bye

[PC ~/maketest]$

make Makefile make info

11



atmark'dist developers guide version 1.0.1

6.®EARKRA—4 v k

atmark-dist atmark-dist

6.1.8%%F (config)

3 atmark-dist

6.1.1. T X FEBETORE (make config)
make config 3.

6-1

[PC ~/atmark—dist]$ make config

config/mkconfig > config. in

#

# Using defaults found in .config

i

*

* Vendor/Product Selection

*

*

* Select the Vendor you wish to target

*

Vendor (3com, ADI, Arcturus, Arnewsh, AtmarkTechno, Atmel, Avnet, Conexant, Cwlinux
Cytek, Exys, Feith, Future, GDB, Hitachi, Imt, Insight, Intel, KendinMicrel, LEOX, Mecel,
Midas, Motorola, NEG, NetSilicon, Netburner, Nintendo, OPENcores, Promise, SSV, SWARM
Samsung, SecureEdge, SnapGear, Soekris, TelelP, Triscend, Via, Weiss, Xilinx, senTec)

[AtmarkTechno]

defined CONFIG_DEFAULTS_ATMARKTECHNO
*
* Select the Product you wish to target
*

AtmarkTechno Products (SUZAKU) [SUZAKU]
defined CONFIG_DEFAULTS_ATMARKTECHNO_SUZAKU

*

* Kernel/Library/Defaults Selection

*

*

* Kernel is linux-2.4.x

*

Libc Version (glibec, uC-libc, uClibc) [uClibc]

6.1.2. A—1—EETOHERE (make menuconfig)
make menuconfig Ncurses

12
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Ncurses Ncurses

6-2

\ [PC ~/atmark—dist]$ make menuconfig

6-1

htwark-dist w1.0.0 Configuration

Arrow kevs havigate the menu. <Enter> selects submenus ———>.
Highlighted letters are hotkey=a. Preszsing <¥> includezs, <N> excludes,
<M> modularizez feature=s. Prezzs <Esc><Esc> to exit, <7> for Help.
Legend: [*] built-in [ ] excluded «<M> module < > module capakbhle

ernel/Libhrary/Defaults 3election -—--->

oad an ALlternate Configuration File
ave Configuration to an Llternate File

< Exit > < Help =

6.1.3. GUIEBEETORE (make xconfig)
X Window System make xconfig make xconfig

6-3 GUI

| [PC "/atmark-dist]$ make xconfig

6-2 GUI
Vendor/Product Selection Save and Exit
Kemel/Libhrary/Defaults Selection Quit Without Saving

Load Configuration from File

Store Configuration to File

13
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6.2.2 1)—> (clean)

atmark-dist atmark-dist 3 clean

make clean
clean  romfs/image

make real_clean
romfs/image .config

make distclean
distclean

6.3. (KTFEHR DR (dep)

2.4 Linux make
atmark-dist
distclean
6.4.T74JL K (all)
all atmark-dist make

all

14
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7. AA—= T 74 ILDERK

7.1.2KDFHKN

7-1

menuconfig MEST
[ PC ~/atmark-dist 1§ make menuconfig

{

Vendor & Product ;&R

{

REONHILOFEELZER
H—FRILDHREIA XADHFEEER
A—HSURDAREIA XDFEELER

BREDMNHEH
BiREhTWNS?

REEDHLET S

A—FRILDHAREIAX
AEREhTWS?

A—RILDARZIAX

1—45UFDHRER
£ ZBBRENTING ?

A—HIS3UROhREAIAX

¥

BREDRTE - 4 A — e ORI
[ PC “/atmark-dist 1$ make dep
[ PC “/atmark-dist 1$ make

15
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72.2=a—R—=—RaAV745L—La>vOEFREE
7.2.1. &

722, $ITA=a1—DFER
Enter -—>

7.23. YR FHdDER
() Enter
Enter

7.2.4. BEESDER
[] *

7.3.aA27490L—Y3 Y

6.1. config
make menuconfig

16
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(

Main Menu

)

Vendor/Product Selection

( / )

Select the Vendor you wish to target

(

)

Select the Product you wish to target

(

)

Kernel/Library/Defaults Selection
( / / )

(

Kernel is Linux-2.4.x

)

Libc Version

(C

(

Default all settings

)

(

Customize Kernel Settings

)

( /

Customize Vendor/User Settings

)

(

Update Default Vendor Settings

)

Load an Alternate Configuration File

( )

Save Configuration to an Alternate File

( )

| [PC ~/atmark—dist]$ make menuconfig

7.3.1. MainMenu (A2 HA=a—)

menuconfig

17
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7.3.2. Vendor/Product Selection (R &/7A45 4 FEIR)

7.3.3. Kernel/Library/Defaults Selection (A—RILITA TZVIT 74 FER)

7.3.4. Kernel Version (A—RIJILDER)
2.4

7.3.5. Libc Version (C 54 735 MER)
C C

None

glibc— GNU C
uC-libc

uClibc

None
atmark-dist

7.3.6. Default all settings (T 7+ JL FDOREIZET)

7.3.7. Customize Kernel Settings (B—RILEBEENDEH)
Linux atmark-dist

7.3.8. Customize Vendor/User Settings (R A /A—HREDEE)
atmark-dist

7.3.9. Update Default Vendor Settings (T 74 JL kRS RTEDEH)

7.4.2—FS52 KD

%{IJI

5E

7.4.1. Core Application
init login

7.4.2. Library Configuration

18
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7.4.3. Flash Tools

Netflash
7.4.4. Filesystem Applications
Flatfsd
mount fdisk ext2 Reiser Samba

7.4.5. Network Applications
dhcpcd-new ftpd ifconfig inetd thttpd

ppPP

7.4.6. Miscellaneous Applications
Unix (cp Is rm )

7.4.7. Busybox
Busybox Busybox
Linux Busybox
7.4.8. Tinylogin
Tinylogin login  passwd getty

7.4.9. MicroWindows
Microwindows LCD

7.4.10. Game

7.4.11. Miscellaneous Configuration
SUZAKU  root

7.4.12. Debug Builds

75. 71—V —Ra— FOKEREZRER

2.4 Linux
uClinux

make dep

7-1 make dep

[PC ~/atmark—dist]$ make dep

[PC ~/atmark—dist]$

19
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atmark-dist

76.EJL K

make

7-2 make
[PC ~/atamrk—dist]$ make
[PC ~/atmark-dist]$ Is images
image.bin linux.bin romfs. img
make images
77. 5\ EIL FOFTHN
atmark-dist Makefile

ifeq (.config, $ (wildcard .config))
include .config

all: subdirs romfs modules modules_install image

else
all: config_error
endif

subdirs, romfs, modules, modules_install, image

7.7.1. subdirs #—4w k

atmark-dist Makefile subdirs

DIRS = $ (VENDOR_TOPDIRS) include lib include user

subdirs: linux
for dir in $(DIRS) ; do [ ! —d $$dir 1 || $ (MAKEARCH_KERNEL) -C $$dir ||

exit 1 ; done

20
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subdirs linux, $(VENDOR_TOPDIRS), include lib, include user
linux Linux atmark-dist version 2.0 2.4 2.6
2.4 Linux
VENDOR_TOPDIRS config.arch
VENDOR_TOPDIR boot
lib uClibc  glibc lib
lib
user user Makefile
Makefile
user Makefile Makefile

user/Makefile

7-3 user/Makefile Makefile
VEND=$ (ROOTDIR) /vendors
#
# must run the vendor build first
#
dir_v = $(VEND) /$ (CONFIG_VENDOR) /$ (CONF IG_PRODUCT) /.
dir_p = $(ROOTDIR) /prop
dir_y =
dir_n =
dir_ =
all: config
for i in $(sort $(dir_y)) $dir_v) $(dir_p); do ¥
[ 1 -d $$i 1 || make —C $$i || exit $$? ; ¥
done

7.7.2. romfs #—45w bk
romfs romfs
romfs-inst.sh atmark-dist/romfs

21
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7-4 Makefile romfs

DIRS = $ (VENDOR_TOPDIRS) include lib include user

romfs:

for dir in $(DIRS) ; do [ ! —d $$dir 1 || $(MAKEARCH) -C $$dir romfs || exit
1 ; done

—find $ (ROMFSDIR) /. -name CVS | xargs -r rm -rf

done

7-5 user/Makefile romfs
VEND=$ (ROOTDIR) /vendors
#
# must run the vendor build first
#
dir_v = $(VEND) /$ (CONFIG_VENDOR) /$ (CONFIG_PRODUCT) /.
dir_p = $(ROOTDIR) /prop
dir_y =
dir_n =
dir_ =
romfs:
for i in $(dir_v) $(sort $(dir_y)) $(dir_p) ; do ¥
[ 1 -d$$i 1 || make -C $$i romfs || exit $$? ; ¥
done
user
Makefile

romfs Makefile

7.7.3. module

Linux module
Linux modules

7.7.4. module_install
romfs romfs/lib/modules

22
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7.7.5. image
image Makefile image
Makefile
1. Linux binary file (elf binary )
2. romfs (genext2fs  genromfs )
3. 2 1
4. NetFlash

23
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8.7a4% Y T4 LK)

atmark-dist/vendors/[R> & —%]1/

atmark-dist/vendors/AtmarkTechno/

config

8.1.config.arch

config. arch

CPUFLAGS
CPU
VENDOR_CFLAGS
CFLAGS
DISABLE_XIP
XIP (Execute In Place)
DISABLE_SHARED_LIBS

DISABLE_MOVE_RODATA
LOPT
UOPT

CONSOLE_BAUD_RATE

8.2.config.linux-2.4.x

config. linux-2.4.x Linux

Settings

8.3.config.vendor

config.vendor
menuconfig

config

Makefile

Makefile

.config

7.3.9.Update Default Vendor

atmark-dist

24
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atmark-dist/config/. config

config.linux-2.4.x

8.4.config.uClibc

config.uClibc uClibc dist
uClibc uClibc
uClibc atmark-dist Linux
8.5. Makefile
Makefile

uClibc
uClibc

25
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9.romfs 4 X —JLY—IJL

Makefile romfs
atmark—dist/romfs
atmark-dist/romfs
romfs
Linux ext2 ext3 reiserfs xfs romfs
romfs romfs jffs2 romfs
romfs
romfs bin dev etc
atmark-dist romfs romfs-inst.sh
atmark-dist/tools
romfs-inst.sh atmark-dist Makefile ROMFSINST
atmark-dist Makefile romfs-inst.sh
ROMFSINST
9.1.#1%
romfs-inst.sh romfs ROMFSDIR help
9-1 romfs-inst.sh
[PC “/atmark-dist]$ tools/romfs—inst. sh
ROMFSDIR is not set
tools/romfs—inst. sh: [options] [src] dst
-V : output actions performed.
-e env-var : only take action if env-var is set to “y”.
-0 option : only take action if option is set to "y~
-p perms : chmod style permissions for dst.
-a text : append text to dst
-A pattern : only append text if pattern doesn't exist in file
-1 link > dst is a link to "link'.

-s sym-link : dst is a sym-link to "sym-link’

if “src¢” is not provided, basename is run on dst to determine the
source in the current directory

multiple —e and —o options are ANDed together. To achieve an OR affect
use a single -e/-o with 1 or more y/n/”” chars in the condition

if src is a directory, everything in it is copied recursively to dst
with special files removed (currently CVS dirs).
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romfs-inst.sh

9-2 romfs-inst.sh

| romfs—inst. sh [options] [src] dst

I src basename dst
src romfs-inst.sh ( Makefile

)

[PC ~1$ basename /foo/bar
bar

src
CVS

'

—€ env-var

env-var "y"

-0 option
option "y"

-p perms
chmod dst

-a text [-A pattern]

text  dst -A pattern pattern
dst text
=1 link
dst link
-s sym-1ink
dst sym-link

romfs-inst.sh
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9.2.7 74 ILDA VR F—JL

romfs Makefile

romfs:
$ (ROMFSINST) src. txt /etc/dst. txt

src. txt  romfs /etc/dst. txt
romfs ~/atmark-dist/romfs
~/atmark-dist/romfs/etc/dst. txt
src. txt dst. txt

[ S(ROMFSINST) /etc/dst. txt

src romfs-inst.sh dst basename

/etc/dst. txt  basename dst.txt

| $(ROMFSINST) dst. txt /etc/dst. txt

93. T4 LY MDA VR =L

/etc

etc Makefile

| $(ROMFSINST) /etc

src romfs-inst.sh dst basename /etc basename
etc romfs-inst.sh etc

romfs-inst.sh

tree

[PC ~/1$ tree ~/atmark-dist/vendors/AtmarkTechno/test/etc

[PC “/1§ tree ~/atmark-dist/romfs/etc
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$ (ROMFSINST) /etc /var

etc romfs/var

9.4.1) 29 DIERL

romfs-inst.sh

symbolic link

hard link  symbolic link

‘~s’ a. txt

Makefile romfs

romfs:
[ -d $(ROMFSDIR) 1 || mkdir —p $ (ROMFSDIR)

$ (ROMFSINST) /a. txt
$ (ROMFSINST) -s a. txt /b. txt

[PC ~/atmark—dist]$ make clean; make romfs

[PC ~/atmark-dist]$ Is | romfs

total 0
-rw-r——r—— 1 guest guest 0 Sep 24 05:43 a. txt

[rwxrwxrwx 1 guest guest 5 Sep 24 05:43 b. txt —> a. txt

hard link

romfs:
[ -d $(ROMFSDIR) 1 || mkdir -p $ (ROMFSDIR)

$ (ROMFSINST) /a. txt
$ (ROMFSINST) -1 a.txt /b. txt

[PC ~/atmark-dist]$ make clean; make romfs

[PC ~/atmark—dist]$ Is —i1 romfs
6077732 a. txt

6296750 b. txt
[PC ~/atmark—dist]$ Is —i1 vendors/AtmarkTechno/test/a. txt

6296750 vendors/ATmarkTechno/test/a. txt

romfs b. txt romfs a. txt
inode
atmark-dist romfs hardlink

9.5. 7 74 IL~ADIEFHBE

romfs-inst.sh

a. txt
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[ $ RONFSINST) -a “XF51” romfs T4 LY FURD T 7 1 LA

romfs:
[ -d $(ROMFSDIR) 1 || mkdir —p $ (ROMFSDIR)

$ (ROMFSINST) -a 'Hello' /a.txt
$ (ROMFSINST) -a 'World" /a.txt

[PC ~/atmark—dist]$ make clean; make romfs

[PC “/atmark-dist]$ cat romfs/a. txt

Hel lo
Wor Id

0.6. FHZET

romfs-inst.sh

| $ (ROMFSINST) -e Z#& £7$5a<vF

CONFIG_

romfs:
[ -d $(ROMFSDIR) 1 || mkdir -p $ (ROMFSDIR)
$ (ROMFSINST) —e CONFIG_DEFAULTS_ATMARKTECHNO -a 'Hello' /a. txt

$ (ROMFSINST) -e CONFIG_DEFAULTS_UNKNOWN -a "World' /a.txt

[PC ~/atmark—dist]$ make clean; make romfs

[PC ~/atmark-dist]$ cat romfs/a. txt
Hel lo

CONF IG_DEFAULTS_UNKNOWN a.txt  World
CONFIG_DEFAULTS_ATMARKTECHNO AtmarkTechno

atmark-dist/. config
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10. iR 7 T Hr—S a3 > MEMAE

atmark-dist

10.1. OQut of Tree A /N JL

Out of Tree atmark-dist
atmark-dist Makefile atmark-dist
"Hello World"
10.1.1. 4%
Out of Tree atmark-dist
atmark-dist atmark-dist
10.1.2. Y—RXa— FOHAE
atmark-dist
Makefile C
[PC "1§ Is
atmark-dist
[PC "1$ mkdir hello
[PC "1% Is
hello atmark-dist
[PC “1$ Is hello
Makefile hello.c
hello.c C
#include <stdio.h>
int main(int argc, char * argv[])
{
printf ( “Hello World¥n” );
return 0;
}
Makefile
# ROOTDIR=/usr/src/atmark—dist @

ifndef ROOTDIR
ROOTDIR=. . /atmark—dist

endif

ROMFSDIR $ (ROOTDIR) /romfs
ROMFSINST = romfs—inst. sh
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PATH := § (PATH) :$ (ROOTDIR) /tools

UCLINUX_BUILD_USER = 1

include $(ROOTDIR) /. config
LIBCDIR = $ (CONFIG_LIBCDIR)
include $ (ROOTDIR) /config. arch

EXEC = hello ®@
OBJS = hello.o ©)
all: $(EXEC)

$ (EXEC) : § (0BJS)
$(CC) $(LDFLAGS) -o $@ $(0OBJS) $(LDLIBS)

clean:
-rm -f $(EXEC) *.elf *. gdb *. 0

romfs:
$ (ROMFSINST) /bin/$ (EXEC)

% 0. %.¢
$(CC) -c $(CFLAGS) —o $@ $<

Makefile "Hello World"

3
ROOTDIR atmark-dist
atmark-dist
hello
hello.o
10.1.3. EJL F (uClinux)
Makefile hello.c hello make
hello uClinux Linux

[PC “/hello]$ make

[PC “/hello]$ Is hello*

hello hello.c hello.gdb hello.o

[PC “/hellol$ file hellox

hello: BFLT executable - version 4 ram
hello.c:  ASCII G program text
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hello. gdb: ELF 32-bit MSB executable, version 1 (SYSV), statically |inked, not stripped
hello.o: ELF 32-bit MSB relocatable, version 1 (SYSV), not stripped

hello.gdb ELF hello Flat Binary

uClinux

1014. €1V RA =)L
atmark-dist romfs make romfs

[PC “/hello]$ make romfs
romfs—inst. sh /bin/hello
[PC “/hellol$ Is ../atmark-dist/romfs/bin/hello

hello

10.1.5. image 7 7 1 JLDERK
make romfs atmark-dist make image hello
image

[PC “/hellol$ cd .. /atmark-dist
[PC “/atmark-dist]$ make image

[PC ~/atmark-dist]$ Is images
image.bin linux.bin romfs. image

image 7.7.5.image

10.1.6. EH DY —Ra—F
Makefile

hello.c print.c hello

[PC “/hellol$ Is
Makefile hello.c print.c

hello.c

#include <stdio.h>
extern void print_hello(char * string);

int main(int argc, char * argv[])

{
print_hello( “World” );

return 0;
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print.c

void print_hello(char * string)
{

printf( “Hello %s¥n” , string);
}

Makefile O0BJS print.o

# ROOTDIR=/usr/src/atmark—dist
i fndef ROOTDIR
ROOTDIR=. . /atmark-dist

endif

ROMFSDIR = $(ROOTDIR) /romfs
ROMFSINST = romfs—inst. sh

PATH = §$ (PATH) :$ (ROOTDIR) /tools

UCLINUX_BUILD_USER = 1

include $(ROOTDIR) /. config
LIBCDIR = $ (CONFIG_LIBCDIR)
include $(ROOTDIR) /config. arch

EXEC = hello
OBJS = hello.o print.o print. o ZiE/N
all: $(EXEC)

$ (EXEC) : $ (0BJS)
$(CC) $(LDFLAGS) -o $@ $(0OBJS) $(LDLIBS)

clean:
-rm -f $(EXEC) *.elf *. gdb *. 0

romfs:
$ (ROMFSINST) /bin/$ (EXEC)

% 0: % ¢
$(CC) -c $(CFLAGS) -o $@ $<

[PC “/hello]$ make

[PC ~/hellol$ Is
Makefile hello hello.c hello.gdb hello.o print.c print.o

34



atmark'dist developers guide version 1.0.1

10.1.7. pthread >t
Makefile

# ROOTDIR=/usr/src/atmark-dist

ifndef ROOTDIR
ROOTDIR=. . /atmark—dist

endif

ROMFSDIR = $ (ROOTDIR) /romfs
ROMFSINST = romfs-inst. sh

PATH = §$ (PATH) :$ (ROOTDIR) /tools

UCLINUX_BUILD_USER = 1

include $(ROOTDIR) /. config
LIBCDIR = $ (CONFIG_LIBCDIR)
include $ (ROOTDIR) /config. arch

EXEC
0BJS

hello
hello.o

all: $(EXEC)

$ (EXEC) : $ (0BJS)
$ (CC) $(LDFLAGS) -o $@ $(0BJS) $ (LIBPTHREAD) $(LDLIBS) —-———-—————— O

clean:
-rm -f $(EXEC) *.elf *. gdb *. 0

romfs:
$ (ROMFSINST) /bin/$ (EXEC)

% 0: % ¢
$(CC) -c $(CFLAGS) -o $@ $<

$ (LIBPTHREAD)

10.2. F7AE S FRAOT7 FT)r— 3y

atmark-dist

10.2.1. T« LY M) O%(#
atmark-dist/vendors/$ (CONFI1G_VENDOR) /$ (CONF I1G_PRODUCT)
$ (CONFIG_VENDOR) $ (CONFIG_PRODUCT)
AtmarkTechno SUZAKU hello

| [PC “1$ mkdir atmark-dist/vendors/AtmarkTechno/SUZAKU/hel lo
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[PC "1$ Is - d atmark-dist/vendors/AtmarkTechno/SUZAKU/hel lo
hello

10.2.2. YV—Ra— FORBRE

C hello.c Makefile  Out of Tree Compile
EXEC = hello
0BJS = hello.o
all: §(EXEC)

$ (EXEC) : §(0BJS)
$(CC) $ (LDFLAGS) -o $@ $(0BJS) § (LDLIBS)

clean:
-rm -f $(EXEC) *.elf *. gdb *. 0

romfs:
$ (ROMFSINST) /bin/$ (EXEC)

% 0: % ¢
$(CC) -c $(CFLAGS) —o $@ $<

10.2.3.  BMM7 TV 5r— 3 VDERE
Makefile Makefile DIRS

DIRS = hello

10.2.4. EJLF

7.6. all clean romfs DIRS

all:
dirs=$ (DIRS) ; ¥
for i in $$dirs; do $(MAKE) - C $$i clean || exit $? ; done

clean:
-dirs=$ (DIRS) ; ¥
for i in $$dirs; do [ ! - d $$I 1 || $(MAKE) - C $$i clean; done
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romfs:

dirs=$ (DIRS) ; ¥
for 1 in $$dirs; do $(MAKE) - C $$i romfs || exit $?; done

10.3. userTF4 L RYy~ADT—

user

10.3.1. T4 LY M) O#fHE
atmark-dist/user hello

[PC "1$ mkdir atmark-dist/user/hello
[PC "1$ Is - d atmark—dist/user/hello
hello

10.3.2. YV—Xa— FORAE
C Makefile 10.2.

10.3.3. BM7 FUr— 3 D DETE
atmark-dist/config/config. in  atmark-dist/user/Makefile
Miscellaneous Application

10-1 atmark-dist/config/config.in

-— config. in.orig 2004-04-18 04:03:57. 000000000 +0900

+++ config. in 2004-05-26 17:58:38. 000000000 +0900

@@ -515,6 +515,7 @@
bool "gdbreplay’ CONFIG_USER_GDBSERVER_GDBREPLAY
bool ' gdbserver’ CONFIG_USER_GDBSERVER_GDBSERVER
bool "hd’ CONFIG_USER_HD_HD

+bool "hello’ CONFIG_USER_HELLO_HELLO
bool " lcd’ CONFIG_USER_LCD_LCD

bool ' ledcon’ CONFIG_USER_LEDCON_LEDCON

bool "lilo’ CONFIG_USER_LILO_LILO

10-2 atmark-dist/user/Makefile

—-—— Makefile.orig 2004-02-20 13:22:55. 000000000 +0900
+++ Makefile 2004-05-26 17:56:09. 000000000 +0900
00 -123,6 +123,7 @@

dir_$ (CONFIG_USER_GDBSERVER_GDBSERVER) += gdbserver
dir_$ (CONFIG_USER_GETTYD_GETTYD) += gettyd
dir_$ (CONFIG_USER_HD_HD) += hd
+dir_$ (CONFIG_USER_HELLO_HELLO) += hello
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dir_$ (CONFIG_USER_HOSTAP_HOSTAP) += hostap
dir_$ (CONFIG_USER_HTTPD_HTTPD) += httpd
dir_$ (CONFIG_USER_HWCLOCK_HWCLOCK) += hwclock
10.3.4. 77U r—2a VORR
make menuconfig Miscellaneous Application
hello
10-1 hello

Atmark-dist w1.0.0 Configuration

brrow keys navigate the menu. <Enter> selects submenus ——->.
Highlighted letters are hotkeys. Pressing <¥> inecludes, <N> excludes,
<M> modularizes features. FPress <Esc><Esc> to exit, <?> for Help.
Legend: [*] built-in [ ] excluded <M> module < > module capable

dbreplay
dh=serwver
Eep
l

hello (NETW)

10.35. EJLF

In Tree 7.6.
hello

10.3.6. AY 7 14 F D4R AI

CONFIG_USER_HELLO_HELLO

atmark-dist

° CONFIG_

® atmark-dist/user CONFIG_USER_

° hello CONFIG_USER_HELLO_

° CONFIG_USER_HELLO_HELLO
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103.7. B#OT7 TV 45— 3y

In Tree
Out of Tree

atmark-dist/user/hel lo hello2
CONFIG_USER_HELLO_HELLO02

atmark-dist/config/config. in  atmark-dist/user/Makefile

10-3 atmark-dist/config/config.in ( )

-— config. in.orig 2004-04-18 04:03:57. 000000000 +0900

+++ config. in 2004-05-26 17:58:38. 000000000 +0900

@@ -515,6 +515,8 @@
bool 'gdbreplay’ CONFIG_USER_GDBSERVER_GDBREPLAY
bool ' gdbserver’ CONFIG_USER_GDBSERVER_GDBSERVER
bool "hd’ CONFIG_USER_HD_HD

+bool "hello’ CONFIG_USER_HELLO_HELLO

+bool "hello2 CONFIG_USER_HELLO_HELLO2
bool " lcd’ CONFIG_USER_LCD_LCD

bool ' ledcon’ CONFIG_USER_LEDCON_LEDCON

bool " lilo’ CONFIG_USER_LILO_LILO

10-4 atmark-dist/user/Makefile ( )

—-—— Makefile.orig 2004-02-20 13:22:55. 000000000 +0900
+++ Makefile 2004-05-26 17:56:09. 000000000 +0900
@@ -123,6 +123,8 @@
dir_$ (CONFIG_USER_GDBSERVER_GDBSERVER) += gdbserver
dir_$ (CONFIG_USER_GETTYD_GETTYD) += gettyd
dir_$ (CONFIG_USER_HD_HD) += hd
+dir_$ (CONFIG_USER_HELLO_HELLO) += hello
+dir_$ (CONFIG_USER_HELLO_HELLO02) += hello
dir_$ (CONFIG_USER_HOSTAP_HOSTAP) += hostap
dir_$ (CONFIG_USER_HTTPD_HTTPD) += httpd
dir_$ (CONFIG_USER_HWCLOCK_HWCLOCK) += hwclock

Makefile += hello
hel o2 hello

atmark-dist/user/hel lo/Makefile
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10-5 Makefile( )

OBJS_HELLO = hello. o
OBJS_HELLO2 = hello2.0
all: hello hello2

hello: §(0BJS_HELLO)
$(CC) $(LDFLAGS) -o $@ $ (OBJS_HELLO2) § (LDLIBS)

hello2: $(0BJS_HELL02)
$ (CC) $(LDFLAGS) -o $@ $ (OBJS_HELLO2) §(LDLIBS)

clean:

-rm -f $(EXEC) *.elf *. gdb *. 0
romfs:

$ (ROMFSINST) - e CONFIG_USER_HELLO_HELLO /bin/hello

$ (ROMFSINST) - e CONFIG_USER_HELLO_HELLO2 /bin/hello2
% 0. %.¢

$(CC) —c $(CFLAGS) -0 $@ $<

romfs "—e CONFIG_USER_HELLO”
atmark-dist hello

romfs
romfsinst.sh 9.romfs
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11. 8 H—ILOF| A

Linux

[PC "1$ Is

kernel/ atmark-dist/

[PC “1$ Is kernel

[ inux-foo/  linux-bar/

[PC "1$ cd atmark—dist

[PC “/atmark-dist]$ In -s ../kernel/linux-foo |inux-2.4.x
[PC “/atmark-dist]$ Is —-I linux-2.4.x

| rWXrwxrwx linux-2.4.x => .. /kernel/linux-foo
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12. BB T7 TV r—2 3 VDA

atmark-dist Linux

12.1. NetFlash

NetFlash
NetFlash

NetFlash http ftp tftp NetFlash

http ftp tftp

NetFlash

1.

2.

3.

4,

5.

NetFlash

12-1 netflash

[Target /1# netflash http://embedded-server/images/base. img
netflash: killing tasks...

netflash: got “http://myserver. local/images/image. bim”, length=4194304

12-2 netflash

[Targt /1# netflash -h
usage: netflash [-bCfFhijkIntuv?] [-c <console-device>] [-d <delay>] [-o <offset
>] [-r <flash-device>] [<net-server>] <file-name>

-b don’ t reboot hardware when done

-C check that image was written correctly

-f use FTP as load protocol

-F force overwrite (do not preserve special regions)

-h print help

=i ignore any version information

-H ignore hardware type information
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| image is a JFFS2 filesystem
-k don"t kill other processes
(ignored when root filesystem is inside flash)
-1 lock flash segments when done
-n file with no checksum at end (implies no version information)
-p preserve portions of flash segments not actually written.
-8 stop erasing/programming at end of input data
-t check the image and then throw it away
-u unlock flash segments before programming
-V display version number
NetFlash
12.2. Flatfsd
Flat Filesystem Flat Filesystem 1
flatfsd
flatfsd ramfs /etc/config /dev/flash/config
/dev/flash/config
[Target /1# Is -1 /dev/flash/
Crw————— 1 root root 90, 14 Jan 1 09:00 config
crw—————- 1 root root 90, 6 Jan 1 09:00 image
[Target /1#
flatfsd -r
flatfsd -r /dev/flash/config N /etc/config

[Target /1#

[Target /1# flatfsd -r
FLATFSD: created 6 configuration files (507 bytes)

letc/default

/etc/config flatfsd -r
flatfsd STGUSR1
flatfsd
flatfsd ID /var/run/flatfsd.pid killall
flatfsd

43



atmark'dist developers guide version 1.0.1

[Target /1# killall - USR1 flatfsd
[Target /1#

SIGUSR1 flatfsd /etc/config /dev/flash/config
atmark-dist  config flatfsd dhcpcd  passwd
/etc /etc/config

Flat Filesystem flatfsd /dev/flash/config

10
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Ver.
1.0 2005/4/20
1.0.1 2007/7/20

Flash
3.2

10.1.3

uClinux
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