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Callin Program
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““make menuconfig””

.config
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.config
““make menuconfig””
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user$ make ARCH=arm CROSS_COMPILE=arm-linux- menuconfig

ARCH CROSS_COMPILE
Makefile

Makefile

ARCH := arm
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user$ make dep
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'make dep’ 2.6

““make dep”” ““make zImage~”~ ““make
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user$ make zlmage
zImage gzip zlmage
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vmlinux
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arch/${ARCH}/boot
ARM arch/arm/boot

user$ make modules

'make clean’ 'make distclean’
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Linux

“/’,

bin
shin
boot
etc
lib
usr
home
root root
dev
opt
mnt

var lock log
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| proc
m tmp
Linux

/lib /dev [lusr

Linux

2.5.2

Linux

Linux

glibc
libc.so.6

free

Linux

44

lib*.a

Ivar

C

/bin /sbin /etc

/proc
/bin /etc [/lib /dev [/var
uClinux
lib*.so
libc-2.3.3.s0
C Id-linux.so
Linux C C
malloc
Linux
GNU C ——Glibe Linux
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Linux Glibc Glibc
Linux

Glibc

B Id-linux

B libc C

B |ibm

m |ibdl

B libcrypt

B libpthread POSIX

lib —d

strip
ARM strip
uClibc Glibc Glibc
libc Id-linux [libdl libm libcrypt libpthread
Glibe
2.5.3
/boot
${ROOTFS}/lib/modules
${ROOTFS}/etc modules.conf
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254

Linux
/dev

Linux /dev Linux

mem
null

zero

random

tty0

ttySO

tty tty
console

fb0 Framebuffer

[ /dev

[ rcS mknod

mknod

mknod
mknod -m 666 null
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c 1 3
Documentation/devices.txt

/dev
${ROOTFS}/dev cp -a
cp
user$ cp —a /dev/zero ${ROOFS}/dev/
rcS mknod
JFFS2  CRAMFS
2.5.5
UNIX Linux
Linux
Linux BusyBox
http://www.busybox.net/ “ 7z
Linux
BusyBox Linux
BusyBox
Is cp mkdir init ifconfig cat rm
mount
BusyBox
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BusyBox
BusyBox C glibc
uClibce C
2.5.6
Linux
init init
init
init
““init="~ init

/sbin/init letc/init /bin/init
/bin/sh
init UNIX System V init

Linux init

Linux init
u System V init  init
| BusyBox init
[ | init
1) System V init
Linux init Miquel van Soorenburg
System V init init
halt runlevel shutdown mesg

ftp://ftp.cistron.nl/pub/people/miquels/sysvinit/ init

System V init init

init /etc/inittab
letc/rc.d/ /etc/inittab
letc/rc.d/
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2-1 init 7

2-1 System V init

0
1
2 NFS
3
4
5 X11
6
5 init
X11
0 6
Linux 5
1
2) BusyBox init
BusyBox init init
BusyBox init Linux
init System
V init BusyBox init
BusyBox init runlevel
Linux
BusyBox init
/sbin/init busybox /bin/busybox
BusyBox BusyBox
init init
BusyBox init
[ | init
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[ |
[ | /etc/inittab
[ | /etc/init.d/rcS
[ | inittab action wailt
[ | inittab action once
[ | inittab action respawn
[ | inittab action askfirst
BusyBox /etc/inittab
BusyBox inittab
inittab init action
action /dev/ttyl  /dev/tty4
BusyBox init /etc/inittab
BusyBox
inittab System V init inittab
BusyBox inittab
inittab
id:runlevel action:process
System V init id
id process
shell
Shell BusyBox  sh BusyBox
init runlevel
process action
process 2-2
2-2 BusyBox inittab
Action
sysinit
respawn
askfirst respawn
wait
once
ctrlaltdel Ctrl+Alt+Del
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shutdown

restart init init

inittab

inittab init
a) /etc/init.d/rcS
b) 115200
c) /sbin/init  init
d) init
id

init

[etc/fstab fstab
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NFS
3) init
System V init
BusyBox init init
init
init  fork
init
init
2.6
Linux
CRAMFS TMPFS
RAM disk Ivar/tmp /tmp
/var/tmp
2.6.1
RAM

Linux

Linux
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| CPU MMU 4MB ROM RAM
[ | CPU 8-16MB
[ | CPU 32MB

uClinux Linux

ROM EEPROM

Linux Flash
1) Flash
Flash
Flash EEPROM
Flash
Flash NOR NAND
Intel 1988 NOR Flash
XIP Flash
RAM NOR RAM
NOR Flash CPU
NOR 1-4MB
NOR 0
NAND
NAND NOR NAND
NAND 512
NAND Flash
NOR Flash KB 64MB
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NAND Flash §MB 128MB
NAND Flash  DiskOnChip 1024MB
NAND Flash 100 NOR Flash
10 NAND NOR

NOR NAND

B NOR NAND
B NAND NOR
B NAND
B NOR XIP
NOR  NAND Flash NOR ROM
NAND
2) MTD
Linux MTD memory technology device
ROM RAM Flash M-System DOC
DiskOnChip
Linux MTD
MTD
MTD MTD MTD
MTD MTD
MTD
2-9
JFES2 NFTL
NAND Flash DOC RAM
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2-9 MTD
MTD add_mtd_device() mtd_info
MTD mtd_info
MTD
Linux MTD

B DOC

[ | DOC NAND Flash

B Common Flash Interface (CFI)

B RAM ROM

DOC NAND Flash M-System

Linux DOC1000 DOC2000 DOC Millennium DOC
MTD RAM ROM
MTD
MTD MTD
MTD MTD
MTD
MTD
MTD MTD
2.6.2
2-3 Linux
2-3

CRAMFS No No No Yes Flash
JFFS2 Yes Yes Yes Yes Flash
Ext2 over NFTL Yes Yes No No Flash
Ext3 over NFTL Yes Yes Yes No Flash
Ext2 over RAM disk | Yes No No No RAM
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Flash RAM

RAM disk
RAM

2.6.3 NFS

Linux
NFS

NFS

NFS
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CPU

NFS

NFS

RAM disk (initrd)
Flash
RAM disk
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BB TE
1) NFS
NFS Linux
NEFES Linux NEFES
NFS RedHat 9.0 setup

nfs

““System Services”’

NFS /etc/exports
IP

/tftpboot/rootfs *
1P 1P rw
no_root_squash
root
letc/exports NFS
NFS
2) NFS

NFS
““NFS
file system support” <““Root Ffile system on NFS~”~”
““Root file system on NFS””
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/dev/nfs ““Root file
system on NFS~*?

nfsroot
““/tftpboot/%s~”

B <server-ip> NFS IP
T
B <root-dir> NFS
““%s”” 1P

B <nfs-options> NFS

IP IP
ip RARP
BOOTP

B <client-ip> IP RARP
BOOTP
B <server-ip> NFS
BOOTP
B <gw-ip> NFS

BOOTP
<netmask>
<hosthame> BOOTP
<device>

<autconf>
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2.6.4 CRAMFS

CRAMFS

UID

A B B B B
—
(o)}

4096
4096

endian

CRAMFS

CRAMFS

Flash

CRAMFS
cramfsck mkcramfs

scripts/cramfs

mkcramfs

Linus Torvalds

16MB

8 GID
UNIX

RAM

Linux

cramfsck

CRAMEFS

AL

256MB

00:00:00 GMT, January 1, 1970

PAGE_CACHE_SIZE

Flash

mkcramfs

${ROOTFS}
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50%
CRAMFS
root# mount —o loop cramfs.img /mnt/cramfs
/mnt/cramfs
CRAMFS /mnt/cramfs
CRAMEFS
CRAMFS  Ext2
CRAMEFS Flash
2.6.5 JFFS2
JFFS AX1s Flash
Flash
RedHat David WoodHouse JFFS
JFFS2 JFFS2 Flash
JFFS2
JFFS2 MTD MTD
2.6.6 ROMFS
ROMFS http://romfs.sourceforge.net/ uClinux
ROMFS uClinux Flash
XIP RAM
ROMFS Linux eCos
Linux ROMES
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CRAMFS ROMFS
ROMFS

ROMFS
genromfs http://freshmeat.net/projects/genromfs/

2.6.7 RAM disk
RAM disk Linux
RAM
RAM disk RAM disk
RAM disk RAM disk RAM disk
RAM disk CONFIG_BLK_DEV_RAM
CONFIG_BLK_DEV_RAM _SIZE CONFIG_BLK_DEV_INITRD
RAM disk RAM disk initrd Initial RAM disk
ext2 CONFIG_EXT2_FS
1) RAM disk
RAM disk Linux RAM disk
| initrd
|
RAM disk initrd Initial
RAM disk RAM disk
initrd Linux
Linux initrd
RAM disk RAM disk
Linux Linux initrd

61



@nman Linux/uClinux + MiniGUI
TR

initrd
Linux initrd
initrd
initrd
Flash
initrd RAM disk
RAM disk
RAM disk
RAM disk
Flash
2) RAM disk
Linux RAM disk
|
[ | RAM disk
[ | RAM disk
[ | RAM disk
[ | RAM disk
[ | RAM disk
|
2MB RAM
disk ext2
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1 Linux dd RAM disk 2MB
dd
if=/dev/zero /dev/zero
of=/dev/ram /dev/ram
/dev/ram RAM disk
bs=1k 1k count=2048
2048 2MB
2 mke2fs RAM disk
2MB ext2 -mO0 mke2fs
5% Linux
3 mount RAM disk /mnt/ramdisk
-t ext2 /dev/ram ext2
4 RAM disk RAM
disk
5 RAM disk
6 7 dd RAM disk
RAM disk
if=/dev/ram RAM disk
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ramdisk gzip ramdisk.gz
RAM disk Linux RAM disk
RAM disk mount umount mke2fs
RAM disk Linux
loop back device RAM disk
user$ su —m
password:
root# dd if=/dev/zero of=ramdisk bs=1k count=2048
root# mke2fs —F -vmO ramdisk
root# mount —o loop ramdisk /mnt/ramdisk
root# cp -av ${yourfilesdir}/* /mnt/ramdisk
root# umount /mnt/ramdisk
root# gzip ramdisk
1 dd
2 mke2fs  ramdisk ext2
mke2fs
-E mke2fs
3 mount -0 loop ramdisk
/mnt/ramdisk
ramdisk
4 Imnt/ramdisk
ramdisk
ramdisk ramdisk
5 6
RAM disk Linux loop
back device Linux
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RAM disk

initrd

3) RAM disk

RAM disk

RAM disk

gunzip

/mnt/ramdisk

Available K

RAM disk RAM disk
dd ramdisk /dev/ram
/dev/ram /mnt/ramdisk
/dev/ram ramdisk
/mnt/ramdisk ramdisk
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dd

RAM disk
RAM disk 4MB
4) RAM disk
Linux
initrd
RAM disk 2MB
2MB
EMB
[ | RAM disk
4MB
EMB RAM disk
[ | RAM disk RAM disk
EMB RAM disk
u 8MB RAM
disk 2MB
|
dmesg RAM disk

RAM disk
Linux GRUB
/etc/grub.conf kernel
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ramdisk_size=8192 RAM disk 8MB

AL

2.7 SkyEye ARM Linux

SkyEye http://www.skyeye.org

SkyEye Linux
GNU gdb ARM
LCD
SkyEye Linux uClinux uCOS-II

SkyEye
SkyEye  EP7312

““/opt/armlinux”~

Windows
CPU

Linux

lopt/armlinux

2.7.1 SkyEye
SkyEye 0.8.6 EP7312
LCD
skyeye-0.8.6.tar.bz2 skyeye/

http://gro.clinux.org/frs/?group_id=327&release_id=456
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skyeye lusr/local/bin
{usr/local/bin  PATH skyeye
SkyEye

(SkyEye)
2.7.2
ARM arm-linux-cross-2.95.3.tar.bz2
armlinux/

fusr/local/arm 2.95.3
ARM Linux 2.95.3/bin arm-linux-gcc
PATH fusr/local/arm/2.95.3/bin

arm-linux-gcc

http://www.lart.tudelft.nl/lartware/compile-tools/cross-2.95.3.tar.bz2
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2.7.3
linux-2.4.13-patched-for-EP7312.tar.bz2
armlinux/ ARM EP7312 Linux
lopt/armlinux linux-2.4.13

user$ tar jxvf linux-2.4.13-patched-for-EP7312.tar.bz2

““make menuconfig””

user$ cd linux-2.4.13
user$ make menuconfig

linux-2.4.13 Makefile ARCH CROSS_COMPILE

ARM Jusr/local/arm/2.95.3/bin/arm-linux-

““System Type~”” 2-10

(*LP5711%;
rchimedes/80000 Inplegentatlons —-
ootbridge Tmplementations —-—

811x) Implementations -—3

LPSTLIE/EPT21E Implementations ——;

—— Processor Type ) )

[ 1 upport Thumb instructions (experimental)

2-10

““CLPS711X/EP721X Implementations >’
““EDB7312”” 2-11

Nl CDBRY/12
LEP/312
DE7211
T20T
Gl DB7312
P7éxx ROM boot
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2-11
““Block devices”” ““RAM disk support”’
“Intral RAM disk (initrd) support”’ 2-12

T hard disk support
oopback device support

1 N rmal PC floppy disk support
N twork block device support

H PPO
E4096 _efault RAM disk size
#] nitial BAM disk (initrd) support

2-12 RAM disk

ROMFS ““Filesystems””
““ROM file system support’” 2-13

(%] imple RfM-based file system support

L] SD ‘9660 CDROM file system support
] M nix fg support )

[ | reeVuFS file system support (VERITAS VeFS(TM) compatible)
] N FS file gystem support (read only)

[ ] 5/2 HPFS file gystem support

%] / oo file system support

| | / ev file gystem support (EKPERIMENTAL)

%] / ev/pta file system for Unix98 PTY

[ ] MEd fils = stem support (read onlyﬂ (EXPERTMENTAL)
%] ROM f1le systen stpport

%] econd extended fs support
yotem V/Henix/V7/Coherent file system support
I IF file svsten support Eread oty

FS file gvstem support (read only
N twork File Systems -——}
artition Types ——

2-13

user$ make dep
user$ make zlmage

arch/arm/boot/compressed/vmlinux

vmlinux

SkyEye
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lopt/armlinux
ep7312

SkyEye EP7312  SkyEye
skyeye.conf /opt/armlinux/ep7312 skyeye.conf

skyeye.conf

®H cpu CPU arm720t SkyEye
ARM720T

B mach ( CPU ) ep7312
EP7312

B mem_bank

IBM DeveloperWorks SkyEye

http://www.ibm.com/developerworks/cn/linux/l-skyeye/part2/index.shtml

““skyeye vmlinux~~
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Type "show copying"™ to see the conditions.
There is absolutely no warranty for GDB. Type "show warranty" for details.
This SkyEye was configured as "--host=i686-pc-linux-gnu --target=arm-elf".
(SkyEye)

(skyeye)

(SkyEye) target sim

cpu info: armv4, arm720t, 41807200, ffffff0O, 1
mach info: name ep7312, mach_init addr 0x8141610
SKYEYE: use arm7100 mmu ops

Connected to the simulator.

(SkyEye) load

Loading section .init, size 0xc000 vma 0xc0028000
Loading section .text, size 0xd869c vma 0xc0034000
Loading section __ex_table, size 0x7b8 vma 0xc010c6a0l
Loading section .data, size 0x985b vma 0xc010e000
Start address 0xc0028000

Transfer rate: 7812472 bits in <1 sec.

(SkyEye) run

Starting program: /opt/armlinux/ep7312/vmlinux

Linux version 2.4._.13-ac4-rmkl (snig@snig.lan.minigui.com) (gcc version 2.95.3 20010315 (relea
se)) #18 19:29:45 CST 2005

Processor: ARM ARM720T revision O

Architecture: Cirrus Logic EDB7312 (EP7312 evaluation board)
Warning: bad configuration page, trying to continue

On node 0O totalpages: 4096

zone(0): 4096 pages.

zone(1l): O pages.-

zone(2): 0 pages.

Kernel command line: root=/dev/ramO rw initrd=0xc0400000,0x00200000
Calibrating delay loop... 26.00 BogoMIPS

Memory: 16MB = 16MB total

Memory: 14820KB available (865K code, 209K data, 48K init)
Dentry-cache hash table entries: 2048 (order: 2, 16384 bytes)
Inode-cache hash table entries: 1024 (order: 1, 8192 bytes)
Mount-cache hash table entries: 512 (order: 0, 4096 bytes)
Buffer-cache hash table entries: 1024 (order: 0, 4096 bytes)
Page-cache hash table entries: 4096 (order: 2, 16384 bytes)
POSIX conformance testing by UNIFIX

Linux NET4.0 for Linux 2.4

Based upon Swansea University Computer Society NET3.039
Starting kswapd v1.8

pty: 256 Unix98 ptys configured

block: queued sectors max/low 9757kB/3252kB, 64 slots per queue
RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
Blkmem copyright 1998,1999 D. Jeff Dionne

Blkmem copyright 1998 Kenneth Albanowski

Blkmem 1 disk images:

0: FBOCOO0OO-FBOBFFFF [VIRTUAL FBOCO0OOO-FBOBFFFF] (RO)

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols: ICMP, UDP, TCP

IP: routing cache hash table of 512 buckets, 4Kbytes

TCP: Hash tables configured (established 1024 bind 1024)

NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.

NetWinder Floating Point Emulator V0.95 (c) 1998-1999 Rebel.com
Blkmem: bad access: block=2, count=2 (pos=800, len=0)
end_request: 1/0 error, dev 1f:00 (Blkmem), sector 2

EXT2-fs: unable to read superblock

Blkmem: bad access: block=0, count=2 (pos=400, len=0)
end_request: 1/0 error, dev 1f:00 (Blkmem), sector O

romfs: unable to read superblock

Kernel panic: VFS: Unable to mount root fs on 1f:00

initrd
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BusyBox
busybox-1.00.tar.bz2

http://www.busybox.net

lopt/armlinux

““make menuconfig”” BusyBox 2-14
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Arrow heys navigate the menu  (Enter) selects submenus -——-). E.L:;rﬂ.lg;t,e': latters &
salectes a feature, while (0 will exclude a feature, Press {EschiEsc) to exit, {7 fo
is selected [ ] featurs is excloded

1
uld ptions -—3
nstallation [‘|:-rum:== ==
rchi wal tilities —5
oreutils =-—3
onsole bilitiss -—-)
ebian U..\.IJ.LLLE..-, ¥
,[J.Lr.u,.,
inding LII..L.LLLJJ"& 3y
it Ua...lJ.ln.JJ..‘.- —
ogany Pasaword Fm:u.f;m‘n:nt Militiss —)
N aoellansous (E1lifies —)
anux Module 1
N tworking lFtiliti
rocess [hilities -——:| )
rr:th-—r Bourne-like Shell i
ysten L If‘ Btilities =—=)
I Systen Brilities
ebugging Options 3y

oad an Altarnate Configpuration }1]-*

ave Corfiguration to an Alternate File

{Exity  { Help)

2-14 busybox

““Build Options”” 2-15

» the merm,  {Enter} selects submenus -—;, Hi§hlighted letters are hothkey
while (M} will exclude a feature, Press {Esc(Esc) to exit, {7) for Help
ature 18 excluded

uild BusyBox as a gtatic binary (no shared 1ibg)

uild with Large File Support (for accessing files » 2 GE)
o vou want to build BusvBox w1th a Cross Compiler?

CHp [}

) ny extra CFLAGS options for the conpller?

2-15 busybox

BusyBox

“arm-linux-~~
arm-linux-gcc
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busybox
route
armlinux/ep7312 busybox-config
BusyBox

busybox
file ARM

BusyBox

bin sbin usr/bin
usr/shin

BusyBox _install

/dev mknod

/etc
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inittab  fstab

init BusyBox  init
BusyBox inittab

inittab /opt/armlinux/busybox-1.00/examples/inittab
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etc

inittab BusyBox init /etc/init.d
rcS ${ROOTFS}/etc
init.d

init.d rcS chmod +Xx

proc /etc/motd

${ROOFS}/etc
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fstab

${ROOTFS} lib var

genromfs ROMEFS

skyeye.conf
SkyEye skyeye.conf

/opt/armlinux/ep7312 SkyEye
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cpu info: armv4, arm720t, 41807200, ffffff0o0, 1
mach info: name ep7312, mach_init addr 0x8141610
SKYEYE: use arm7100 mmu ops

Loaded ROM ./initrd.romfs

Connected to the simulator.

(SkyEye) load

Loading section .init, size 0xc000 vma 0xc0028000
Loading section .text, size 0xd869c vma 0xc0034000
Loading section __ex_table, size 0x7b8 vma 0xc010c6a0
Loading section .data, size 0x985b vma 0xc010e000
Start address 0xc0028000

Transfer rate: 7812472 bits in <1 sec.

(SkyEye) run

Starting program: /opt/armlinux/ep7312/vmlinux

Linux version 2.4.13-ac4-rmkl (snig@snig.lan.minigui.com) (gcc version 2.95.3 20010315 (relea
se)) #18 12 19:29:45 CST 2005

Processor: ARM ARM720T revision O

Architecture: Cirrus Logic EDB7312 (EP7312 evaluation board)
Warning: bad configuration page, trying to continue

On node O totalpages: 4096

zone(0): 4096 pages.

zone(1l): O pages.-

zone(2): 0 pages.-

Kernel command line: root=/dev/ramO rw initrd=0xc0400000,0x00200000
Calibrating delay loop... 26.00 BogoMIPS

Memory: 16MB = 16MB total

Memory: 14820KB available (865K code, 209K data, 48K init)
Dentry-cache hash table entries: 2048 (order: 2, 16384 bytes)
Inode-cache hash table entries: 1024 (order: 1, 8192 bytes)
Mount-cache hash table entries: 512 (order: 0, 4096 bytes)
Buffer-cache hash table entries: 1024 (order: 0, 4096 bytes)
Page-cache hash table entries: 4096 (order: 2, 16384 bytes)
POSIX conformance testing by UNIFIX

Linux NET4.0 for Linux 2.4

Based upon Swansea University Computer Society NET3.039
Starting kswapd v1.8

pty: 256 Unix98 ptys configured

block: queued sectors max/low 9757kB/3252kB, 64 slots per queue
RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
Blkmem copyright 1998,1999 D. Jeff Dionne

Blkmem copyright 1998 Kenneth Albanowski

Blkmem 1 disk images:

0: FBOCO000O-FB171FFF [VIRTUAL FBOCO0O0OO-FB171FFF] (RO)

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols: ICMP, UDP, TCP

IP: routing cache hash table of 512 buckets, 4Kbytes

TCP: Hash tables configured (established 1024 bind 1024)

NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.

NetWinder Floating Point Emulator V0.95 (c) 1998-1999 Rebel.com
VFS: Mounted root (romfs filesystem).

Freeing init memory: 48K

Welcome to

/ \ /- __\ /N7 \ 11 1_1

/ _ \ I 1 |1 7 7\ /\ \ | | o _

/ /7 \\ 1 I1__1 177 \_7 \\] | I 1 _\NL 1 I\\ 7/
/ /__ NN | l__\NN\ || I I Y I DU Y I PN I 4 \
/_/ AVAN [ AV | [ D 1 Y O Y I N | NVA N4
ARMLIinux for Skyeye
For further information check:
http://hpclab.cs.tsinghua.edu.cn/~skyeye/
Please press Enter to activate this console.

init rcS

BusyBox  Shell

BusyBox v1.00 (2005.03.12-13:23+0000) Built-in shell (ash)
Enter "help® for a list of built-in commands.
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/bin  /sbin busybox
fusr/bin/  [usr/shin
700KB busybox “c 7z

SkyEye EP7312

ARM Linux ROMFS 3 4
2.8 Xcopilot uClinux
uClinux http://www.uclinux.org Linux
MMU / MMU
uClinux Linux uClinux Linux Linux
uClinux
uClinux
MMU
uClinux
Xcopilot mo68k CPU uClinux

““/opt/uclinux~~

/opt/uclinux

81
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2.8.1 Xcopilot

Xcopilot

Xcopilot

xcopilot
PDA

2.8.2

m68k m68k-elf-tools-20030314.sh
uclinux

/usr/local m68k
m68k-elf-gcc
2.8.3 uClinux
uClinux uclinux
uClinux uClinux-dist-20030522.tar.gz
uClinux /opt/uclinux

uClinux uClinux-dist

oo
N



Linux/uClinux + MiniGUI @&”"10”
S R

uClinux

user$ make menuconfig

uClinux-dist 2-16

gate the mem,  {Enter} selects submerms ——-), Highligh
ang ¥ Includes, (N} excludes, My modularizes features
Xit, (7 for Help, Legend: [#) built-in [ | excluded

Vendor/Product Selection —))
ernel/Library/Defaults Selection —)

oad an &lternate Configuration File
ave Configuration to an &lternate File

2-16 uClinux

““ Vendor/Product >~
““3com/Xcopilot””““Kernel”” “Linux-2.4._.x""““libc””
““uClibc’” ““Customize Kernel Settings”’

vigate the memy {Enter} selects submenus -——p, Highlighte
aging (Y Includes, <N} excludes, M} modularizes features,
exit, {7 for Help, Legend: [*j built-1n [ ] excluded <

—— Belect the Vendor wou wish to target

(3com) Vendor :
—-— melect the Product wou wish to target

(fcopllot) 3 om Products

2-17

ROMEFS
RAM disk EXT2 ROMEFS
RAM disk EXT2
““Block devices”’ ““RAM disk support”’

““ROM disk memory block device(blkmem)”” blkmem  Flash
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ROMFS

navigate the menu, {Enter} selects submenus —--), Highlighted
ressing (Y includes, (N} excludes, (M) modularizes features,
to exit, {7) for Help, Legend: [#] built-in [ ] excluded {M)

ble
N rmal floppy disk support
T hard disk support
copback devlce support
I twork block device support
#]  AM disk support _
4096)  efault RAM disk gize
| nitial R&M disk (initrd) support
] ROM disk memory block device iihﬁiﬂﬂ
%NONE LiSH type o
] er partition statistics in /proc/partitions
2-18
““File systems”’ ROMFS EXT2 proc

2-19

vs navigate the meru, {Enter} selects submenus -——), Highlighted lette

Pressing (Y includes, (N} excludes, <My modularizes features, Press
£ Ei exit, 7 for Help, Legend: [*j built-in [ ] excluded <M modu
apable

F3 file system support (read only) (EXPERIMENTAL)

onpressed ROM file system support

irtual memory file syetem support (former shm fg)

o0 9660 CDROM file system support

| Fo filesystem support
] M mx fs support _

| | reeVeFS file systenm support (VERITAS WxFS(TM) compatible)
| N FS file gystem support (read only)

| | 8/2 HPFS file gystem support

%] / roc file systen support

| | / ev file gystem support EEEPERIMENTQL)

| | ME4 file gvstem support (read only)

[::| ROM file system suppor

#|  econd extended fs support

vatem W/Renix/V7/Coherent file system support

[F f1le system support Eread only

| Fb file system support (read only

| | Fb filesysten support

I twork File Systems -——)

[ ] razy printk coredump support

artition Types —

2-19
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uClinux uClinux-dist
uClinux C
user$ make dep
user$ make
Xcopilot
images pilot.rom
pilot.rom uClinux-dist
Xcopilot

user$ In —s /opt/uclinux/uClinux-dist/images/pilot.rom ~/.xcopilot/pilot.rom

Xcopilot xcopilot uClinux

2-20

user$ cd /Zopt/uclinux/xcopilot-0.6.6-ucO
user$ ./xcopilot

1 copilot
L linux

Ftiftnksy’

ol |inu SEI2E=Falm
. whelome 1o Lisug
for Faim

]
" O A D
2 i A AT

0 |7 ks L AL

2-20 uClinux  Xcopilot
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SkyEye /bin
BusyBox

/bin init sh

letc

RAM disk re cat

Irc

rc RAM disk

/etc/ramfs.img /dev/ram0 /var

/var
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2.9
Linux
SkyEye  Xcopilot
Linux/uClinux
Linux/uClinux
MiniGUI Linux
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Linux/uClinux

SkyEye  Xcopilot
C

SkyEye EP7312

Linux/uClinux

3.1 ““Hello, world®”

““Hello, world”~

Linux/uClinux

Linux/uClinux

PC
Xcopilot
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helloworld.c Linux

SkyEye EP7312

helloworld
file

file helloworld ELF
32 ARM, version 1 (ARM)

arm-linux-strings

arm-linux-strings strings

strings helloworld.c
““Hello, world\n~~
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printf abort 10 _stdio_used
__libc_start_main

/lib/ld-linux.s0.2 libc.so.6

B helloworld

| helloworld
/lib/ld-linux.s0.2 libc.so.6

/lib/ld-linux.s0.2 C
glibc 2.0 shared object name
/lib
LD_LIBRARY_PATH 19
libc.so.6
| helloworld
arm-linux-strip
user$ Is -1 helloworld
—rWXrwxr-x 1 weiym weilym 11049 3 6 02:41 helloworld
user$ arm-linux-strip helloworld
user$ Is -1 helloworld
—rWXrwxr-x 1 weiym weilym 2472 3 6 03:01 helloworld
" 1d-linux.so0.2 /ib
LD_LIBRARY_PATH arm-linux-strings
$arm-linux-strings ld-linux.so.2 |grep */ arm-linux

fusr/local/arm/2.95.3/arm-linux/lib/
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helloworld 11,049
2,472

arm-linux-strip strip

strip

helloworld

helloworld.static

helloworld.static strings
C
glibc
strings  strip C
arm-linux
3-1
3-1
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ar

as

Id

nm

objdump

objcopy

ranlib -s ar

readelf ELF ELF UNIX

Excutable and Linkable
Format
a.out

size BSS

strings

strip

SkyEye EP7312
SkyEye EP7312 initrd
RAMDISK
initrd
4.3 MiniGUI
initrd.img
/armlinux/ep7312/ helloworld.static
1 initrd.img /mnt/tmp
root# cp <path to cdrom>/armlinux/ep7312/initrd.img .
root# file initrd.img
initrd.img: Linux rev 1.0 ext2 filesystem data
root# mkdir —p /mnt/tmp
root# mount -t ext2 -o loop initrd.img /mnt/tmp/
2 . helloworld.static initrd

root# cp helloworld.static /mnt/tmp/bin
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helloworld.static initrd
initrd.img Linux
/armlinux/ep7312/ vmlinux.for.ep7312

skyeye.conf

skyeye.conf SkyEye

bin/ helloworld.static

uClinux ““Hello, world””

uClinux

B uClinux MMU
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uClinux

| uClinux
uC-libe uClibe
-1 -L
u uClinux
| MMU uClinux ELF
FLAT FLAT
ELF
FLAT
Xcopilot

Motorola M68000 3Com Copilot PDA

ZFLAT
objcopy

DragonBall

B -m68000 % Motorola 68000
DragonBall
ARM
-]
" -L -1
m -WI,-elf2flt -WI,
20 gce -m m machine
m68k GCC 3

http://gcc.gnu.org/onlinedocs/gcc-3.4.3/gcc/M680x0-Options.html

http://gcc.gnu.org/onlinedocs/gcc-3.4.3/gcc/Submodel-Options.html#Submodel-Options
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Xcopilot uClibc 2
uClibc
/opt/uclinux/uClinux-dist/uClibc ““Hello, world”~

user$ m68k-elf-gcc \
-m68000 -mid-shared-library -mshared-library-id=0 -Os -g -fomit-frame-pointer \
-1/opt/uclinux/uClinux-dist/lib/uClibc/include \
-Wl,-elf2flt -Wl,-move-rodata -WIl,-shared-lib-id,0 \
-nostartfiles /opt/uclinux/uClinux-dist/lib/uClibc/lib/crt0.o \
-L/opt/uclinux/uClinux-dist/lib/uClibc/lib \
-0 helloworld helloworld.c \
-WI,-R,/opt/Zuclinux/uClinux-dist/lib/uClibc/libc.gdb -Ic

-mid-shared-library -mshared-library-id=0
1D ID 07
-Os

-fomit-frame-pointer
-1/opt/uclinux/uClinux-dist/lib/uClibc/include

uClibc
-WI,-elf2flt ELF
FLAT -WI,-move-rodata
.rodata .text
-WI,-shared-lib-id,0 ID 0 -nostartfiles
/opt/uclinux/uClinux-dist/lib/uClibc/lib/crt0.0
C uClibc crt0.o
-WI,-R,/opt/uclinux/uClinux-dist/lib/uClibc/libc.gdb
uClibc  libc.gdb -lc
uClibc C libc.a
uClinux-dist
21 in place
—fPIC ID 0
mo68k
—msep-data
in place
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Bash Shell uClinux-dist <Ctrl+S>

<ScrLck> <Ctrl+Q>

helloworld.gdb helloworld
ELF FLAT

file helloworld.gdb ELF 32
Motorola 68020, version 1 (SYSV)
helloworld file

FLAT
file helloworld
helloworld Xcopilot
helloworld uClinux-dist romfs

make image

uClinux-dist/romfs

22 uClinux-dist/images/pilot.rom

pilot.rom uClinux-dist/images pilot.rom

X Window xcopilot

Xcopilot

22 make Linux genromfs
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cd bin

3.2 Makefile

““Hello, world””

make makefile

3.2.1 make makefile

make  Linux make
makefile Makefile
makefile
make
makefile Win32
Win32
makefile
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Linux make GNU make
GNU make makefile

B GNUmakefile

B makefile
B Makefile
UNIX Makefile makfile
makefile make
makefile

makefile
[ ] make
€ target 77
u dependency
| rule
3.1 helloworld.c
makefile helloworld

makefile helloworld
helloworld.o helloworld.o
helloworld.c
makefile make <target>
all
makefile clean

98



Linux/uClinux + MiniGUI

BB TE
make clean rm-f*.0
makefile
makefile
GNU make
C
makefile
helloworld makefile

CC CFLAGS LD LDFLAGS make
PROG OBJS makefile
$ $(CC) $(CFLAGYS)
makefile GNU make .C.0

make makefile
Linux INTERNET

make makefile
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3.2.2 Makefile

Linux cal cal

cal.c print.c cal.h
cal.c main usage print.c
cal.h
/samples/cal.tar.gz

Linux cal
makefile PC SkyEye EP7312
makefile Makefile.arm-linux
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makefile

makefile

depend makefile

arm-linux

makefile

makefile

clean install

uClinux

uClinux
Makefile.m68k-elf

uninstall
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SkeEye EP7312

Makefile.m68k-elf

[ | 3.1
CFLAGS LDFLAGS
[ | strip
B PREFIX
B clean

Makefile.m68k-elf
make

make —f Makefile.m68k-elf
Xcopilot cal
make clean

3.2.3

uClinux

uClinux uClibc

[ | uClinux-dist

1 . uClinux-dist/user

root# cd /opt/uclinux/uClinux-dist/user
root# mkdir mycal

root# cd mycal

root# cp <path to cal>/cal/*_.[ch] .

102

makefile

m68k-elf-gcc uClibc

ELF FLAT

$(PROG).gdb

Makefile.arm-linux
make —f Makefile.arm-linux
Linux PC ARM Linux

uClinux-dist

Linux

uClinux-dist/

makefile

uClibe

3.2.2 cal

cal



Linux/uClinux + MiniGUI

AL

2 . user tip Makefile

3 . Makefile

4 . user/ Makefile dir_y +=games

uClinux-dist ““make””
romfs/bin mycal
3.3 C
3.3.1 C
C Windows
Linux/UNIX
4GB
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char 1024

1024

Linux uClinux

Linux

104



Linux/uClinux + MiniGUI

BB TE
3.3.2
byte order short
int double
Intel x86
0x1234
16 Intel x86 3-3
A 0x34 A+1
0x12 “ little-endian ~~
A A+1
0x34 0x12
3-3 little-endian

Intel x86 read

temp 0x1234 big-endian

temp 0x3412
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A A+l
0x12 0x34
3-4 big-endian
RISC PowerPC M68k MIPS
Xcopilot M68k
PC 0x1234 endina.dat

Xcopilot endian.dat
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MiniGUI

MiniGUI
MGUI_BYTEORDER

Xcopilot
MiniGUI

temp = ((temp << 8) | (temp >> 8)); temp
MiniGUI
MiniGUI 12.5.1 == MiniGUI  Endian
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short int long float double
ARM
8 double

3.3.3

char c
inti 4
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0 c
unused
unused
unused

4

3-5 my_struct

12

unused

unused

unused

gcc __attribute__ ((packed))

23 Linux

Linux

110
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data 4
SkyEye  Xcopilot

uClinux

read_uint_from_mem
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3.3.4

3-6
3-6 ABCD
A’B’C’D’
A 0,0
A 10,10
A A
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|
|
3-7
|
|
B
3-7

. . 9 . 9 ’ ., ) )

X1,¥Y1,X2,Y2:X3,Y3 X1,y 1,X 2,y 2,X'3, ¥ 3

X/ =ax, +by, +c
y, =dx, +ey, + f
X, = ax, +by, +c
y, =dx, +ey, + f
X; =ax, +by, +c
y; =dx, +ey, + f
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_ =Xy, = ys) = (6 = x5 )y, — )
(] P f

(y1 _Y2)(X2 _X3) ( Y3)(X X,
X

C=X — by,
14 ((y{ yzﬁyz yag E y3))((y1 Y,)
e:(y{1 y2 5 X3) (vs y;)(gl Z)
(3~ y X0 %)~ (2~ 3, M )
f=y1' dx, —ey,
C

src_pts dst_pts a

114



Linux/uClinux + MiniGUI

do_mouse_calibrate

varsl vars4
varsl vars4 SetMouseCalibrationParameters
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doGaussianElimination_f varsl vars4
src_pts
dst_pts

SetMouseCalibrationParameters
__mg_do_mouse_calibrate
do_mouse_calibrate
NULL

__mg_do_mouse_calibrate

MiniGUI
|
|
(10,10) (9,9)
MiniGUI
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my_dst_pts [2] = dst_pts [4];
if (!doGaussianElimination (vars4, my_src_pts, my_dst_pts))
return FALSE;

__mg_do_mouse_calibrate = do_mouse_calibrate;
return TRUE;

B doGaussianElimination
varsl vars4

[ | varsl vars4
10 210 LSHIFT
u do_mouse_calibrate
12
B varsl vars4 double
8 int 4
[

fabs (denominator2) < 0.0E-10
denominatorl == 0

MiniGUI

32 -32767.0
32767.0 16
16
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3.4

Linux/uClinux + MiniGUI

12.6°¢

0~21

make

MiniGUI

Linux/uClinux

makefile
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Linux/uClinux MiniGUI

Linux/uClinux
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4 Linux/uClinux MiniGUI

Linux/uClinux
Linux/uClinux MiniGUI
MiniGUI SkyEye Xcopilot

MiniGUI

MiniGUI

4.1 MiniGUI

MiniGUI
MiniGUI Windows
4.1.1 Windows MiniGUI

MiniGUI Windows

¥ 'mgdemo-win32-1.6.rar

http://www.minigui.com/download/cindex.shtml °

Windows
README.txt wvfb.exe
mgdemo_win32.exe wvfb MiniGUI

24 /minigui/mgdemo-1.6.0.tar.gz

Win32 Linux PC
» /minigui
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4-1

(6 wvfb =100 x|

File Reset Setbino Help

4-1MiniGUI Windows

MiniGUI  Windows Windows
MiniGUI
Windows
Windows
wvib LCD
MiniGUI Windows wvib
LCD
MiniGUI
MiniGUI
Windows MiniGUI
4.1.2 Windows MiniGUI

Windows MiniGUI Windows

MS Visual Studio 98

MiniGUI Windows
minigui-dev-1.6-win32.rar
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man
WELTE

http://www.minigui.com/download/cindex.shtml

README

124

Windows
helloworld 4-2

a5t
|G B3 e friert Broedt okl Jook Wiedee el
@ FE0 ) R o O R R =l -
[1G1ebats) =]t global members =|[rieiavinre BT N -
| =100 x|
& Workspace ‘hellownrld I=
T hielbrwraatd lilen ss S1d: helloworld.c.v 1.7% 2008702701 @9:a2:31 clear Exp §
=] heMoworld.c o
== Listing 7.1
.
== helloworld.c: Sample program Por HiniGul Pregranming Guide
== The First Hinigul application.
.
== Copyright (C) 2004 Feysnin Ssiluare.
ae
=& Licemse: GPFL
-
minclude {sedio.m>
minclude <xtring.h>
Einelude {mindgul/foonmsn b
minciude mindqui/miniqui.ny
Einclude {mdndgul fodl By
sinclude tnlndgul felndew. i
minclude <ninbqui/mpwindowvs By
statlc const chares en_tewt = “IFf you see this tewt, HindCUl om this boar
static char meg test [Z%6];
i il static RECT mug rc = {18, 50, 08, R6};
CE
E Ll static const char= suskey = ~ ) ) ) )
Heady Lm0, Col 1 HLC [COL [0vH |READ

helloworld.exe

4-2 MiniGUI helloworld

wvfb hellowolrd
dll

minigui.dll  DLL wvfb

-lofx|

File Reset Sefbing Help

Hello, world!

If vou see this text, MiniGUI on this board
i= 0K now.

The 31 kew released

4-3

Windows MiniGUI
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MiniGUI helloworld.c
MiniGUI Win32
MiniGUI Windows
MiniGUI
MiniGUI
MiniGUI
MiniGUI
Windows MiniGUI
Linux/uClinux MiniGUI
1 . Linux PC MiniGUI MiniGUI
2 PC MiniGUI
3 . MiniGUI
MiniGUI
4 . MiniGUI
4.2 Linux PC MiniGUI-STR
MiniGUI-STR MiniGUI MiniGUI
MiniGUI MiniGUI-VAR Linux
uClinux
MiniGUI-STR MiniGUI-VAR
A““MiniGUI-STR MiniGUI-VAR 7z

Linux PC
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MiniGUI-STR MiniGUI Linux
EP7312 SkyEye
uClinux  Xcopilot MiniGUI-STR

4.2.1 MiniGUI-STR

MiniGUI-STR

1) libminigui-str-1.6.2.tar.gz  MiniGUI-STR V1.6.2

MiniGUI
2) minigui-res-str-1.6.tar.gz MiniGUI-STR
MiniGUI-STR 1.6.2
ISO8859-1 16
GB2312
3) mg-samples-str-1.6.2.tar.gz MiniGUI-STR
MiniGUI
MiniGUI-STR MiniGUI
mg-samples MiniGUI-STR
4) mde-str-1.6.2.tar.gz MiniGUI-STR
MiniGUI MiniGUI-STR
MiniGUI mde
MiniGUI-STR
4.2.2 MiniGUI-STR

http://www.minigui.com/download/cindex.shtml
MiniGUI-STR V1.6.2

MiniGUI minigui/
mgdemo-1.6.0.tar.gz
MiniGUI-STR MiniGUI

minigui-dev-1.6-linux.tar.gz  minigui-dev-1.6-win32.rar

GPL MiniGUI-STR
1.6.x GPL mg-samples-str
minigui-res-str MiniGUI
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MiniGUI
MiniGUI-STR
4.2.3 MiniGUI PC
Linux PC MiniGUI
u X Window FrameBuffer qvfb
u Linux Linux FrameBuffer
qvtb FrameBuffer
MiniGUI
1) QVFB
QVFB Qt FrameBuffer Qt
Qt Linux KDE X Window
Qt2 Qt3 src/tools
Qt
“ 7z QVFB gvfb-1.0.tar.gz

http://www.minigui.com/download/c3rdparty.shtml

qvtb

““make install””

make install make
install qvfb /usr/local/bin
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/usr/local/bin
qvfb qvfb
X Window qvfb
&
user$ qvfb &
qvtb qvfb
qvtb
qvtb
4-4

" W R OmE ME WD WD UM e B e o P T
[ %, Wy penwer -
ti & % Vinual framebuffer 2402320 12bpp Display 10
Efmgmum
|t % Configure

S Cepth

Al PDA" 1 bit monocheome

" FaEan Ty = & bit grayscale

~ GaOann “YEas it

r Custam [zan B[z 1 ERELIB/T

: I [
5k [oda.skin - | = (S5 BE

[T E i tesa a6 |
| | g ey |4 gD B
2] M5

[owtapiliemer wolam ] WDch i shashiodisirms lrreal
OG0Lcs s thatkbayertrgs Drualid rull bey |
i_llmu:. dizplay 0

Ihate that amy applcatdons using the virual famebuder will be ierminated Fyou
change the Size or Depth shcwe. Vou may freety madfy the Gamma badw,

Blim

i
Grean il |
i

Seel o 1.0 |

PC

4 256 16 32
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2) Linux FrameBuffer
FrameBuffer Linux 2.2.xx
/dev/fb0
/dev/fbl 1024x768-8

FrameBuffer
FrameBuffer /dev/fb0
mmap memset
1024x768-8

FrameBuffer
Linux FrameBuffer
FrameBuffer PC
PC VESA VESA PC
VESA
VESA Linux
VESA FrameBuffer
VESA VESA FrameBuffer
| VESA FrameBuffer 2.2
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[ | LILO GRUB

Linux VESA
FrameBuffer fbset
FrameBuffer fbset

FrameBuffer

[ | /proc/devices fb
[ | cat /dev/fb0 > /dev/null /dev/fb0

VESA FrameBuffer
Linux VESA FrameBuffer

VESA FrameBuffer
LILO GRUB Linux
VESA FrameBuffer
VESA FrameBuffer Linux
VESA FrameBuffer

LILO fetc/lilo.conf
/etc/lilo.conf

VESA FrameBuffer
/boot/vmlinuz-2.4.16-fb

26 VESA 386 Linux

130



Linux/uClinux + MiniGUI

AL

vga=0x0317 VESA FrameBuffer
1024x768 16 0x0317
VESA

GRUB
/boot/grub/menu.lst kernel
vga=0x0317

GRUB LILO
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PC
lilo: FrameBuffer
Linux

Linux LOGO

VESA FrameBuffer Linux
FrameBuffer
Linux FrameBuffer ATI Macho64

ATI Radeon NeoMagic 3Dfx Banshee/Voodoo3

Linux FrameBuffer

fbset
FrameBuffer
Linux VESA FrameBuffer
Linux FrameBuffer Framebuffer-HOWTO 27

MiniGUI
qvtb qvfb

FrameBuffer

Linux/uClinux
FrameBuffer PC
MiniGUI
Linux/uClinux FrameBuffer /dev/fb0

4.2.4 MiniGUI-STR

1) MiniGUI-STR
MiniGUI
Graphics and Input Abstract Layer GAL  TAL

Linux

27 Linux http://www.tldp.org/
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GAL
IAL MiniGUI QVFB
Linux FrameBuffer
MiniGUI
Linux/uClinux FrameBuffer
PC
MiniGUI
MiniGUI
Linux/uClinux
FrameBuffer Linux/uClinux
MiniGUI
MiniGUI
MiniGUI-STR V1.6.2
4-1 4-2
4-1 MiniGUI-STR V1.6.2
qvfb qvfb MiniGUI galqvfb
fbcon Linux/uClinux  FrameBuffer galfbcon
MiniGUI
4-2 MiniGUI-STR V1.6.2
qvfb qvfb qvfbial
MiniGUI
qvfb MiniGUI
console Linux FrameBuffer nativeial
MiniGUI
dummy < 7z dummyial
MiniGUI
auto << i autoial
MiniGUI
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ipaq Compaq iPAQ H3600/H3800 ipaqial
arm3000 ARM3000 arm3000ial
fft7202 7202 fft7202ial
hh241013 2410R3 hh2410r3ial
embest2410 2410 embest2410ial

2) MiniGUI-STR

MiniGUI JPEG
PNG libjpeg  libpng
MiniGUI
MiniGUI
MiniGUI-STR 4-3
4-3 MiniGUI-STR
libjpeg JPEG jpgsupport
libpng PNG pngsupport
Linux
3) MiniGUI
3 makefile
makefile
makefile
makefile
GNU Autoconf/Automake makefile
MiniGUI MiniGUI GNU
Automake/Autoconf
GNU  Autoconf Automake Shell
makefile
Apache MySQL Autoconf/Automake
MiniGUI Autoconf/Automake

Jconfigure make make install

configure makefile
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B make all make

B make clean *.0

B make distclean configure
Makefile

B make install

bin PROGRAMS /usr/local/bin
B make dist
PACKAGE-VERSION.tar.gz
PACKAGE VERSION configure.in
AM_INIT_AUTOMAKE (PACKAGE, VERSION)
B make distcheck  make dist

PACKAGE-VERSION.tar.gz
configure  make all
PACKAGE-VERSION .tar.gz

Autoconf/Automake
Autoconf/Automake configure Shell
Linux/UNIX Shell
MiniGUI configure
makefile configure
SkyEye  Xcopilot makefile
4) MiniGUI-STR
MiniGUI-STR 4.2.1
PC

B libminigui-str-1.6.2.tar.gz
B minigui-res-str-1.6.tar.gz
B mg-samples-str-1.6.2.tar.gz

/minigui/
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libminigui-str-1.6.2.tar.gz

libminigui-str-1.6.2

.configure

.Iconfigure Makefile
Jconfigure --help

B““MiniGUI-STR 7z
Jconfigure --enable-xxx MiniGUI

Iconfigure --disable-xxx

.Iconfigure make

make install libminigui root

.Iconfigure MiniGUI
MiniGUI
--disable
libjpeg JPEG

lusr/local/lib /etc/ld.so.conf
28

Idconfig

28 Linux PC letc/ld.so.conf

ldconfig /etc/ld.so.cache
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MiniGUI
fusr/local/
[ lusr/local/etc/
[ | lusr/local/lib/
u /usr/local/include/minigui/
MiniGUI

MiniGUI
--prefix

MiniGUI-STR root
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make install

MiniGUI
lusr/local/lib/minigui/res/

MiniGUI
MiniGUI

5) MiniGUI-STR

mg-samples-str

MiniGUI-STR src/
src/
MiniGUI
4.2.3 MiniGUI qvtb
Linux FrameBuffer qvtb
MiniGUI
1) X Window qvfb
2) qvfb file->configure 320%x240 16
3) MiniGUI lusr/local/etc/MiniGUlI.cfg
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MiniGUI
MiniGUI qvfb 4-5

%] Virtual framebuffer 320x240 16bpp Displa

File View Help |

If uyou see this text, HMiniGUI an
this board is 0K now.

Timer expired, current tick count:
28091.

4-5 gvfb MiniGUI
Linux FrameBuffer MiniGUI
1) Linux X Window
<Ctrl+Alt+F1>
2) MiniGUI /usr/local/etc/MiniGUlI.cfg
[system]
gal_engine=fbcon
ial_engine=console
mdev=/dev/mouse
mtype=PS2
[fbcon]
defaultmode=1024x768-16bpp
PS2 /dev/mouse
FrameBuffer 1024x768 16
nnype:none
Linux MiniGUI
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T ARRETE

B <Ctrl+Alt+BackSpace> MiniGUI
B <Ctrl+Esc> MiniGUI
4-6 Linux MiniGUI

mde-str-1.6.2.tar.gz

Bomb 5 X
Start Level nAbout

I - BB

1[1]1 1[z[]2]1]1] J1]2[=]1

E N EE

OI'e > 11

SR 12|2

SMALL 9 weiyn RENEY E

133

MIDDLE 45 ueiym 21

131

LARGE 999 unknown 1012 1
221 3

HE e

FAa raa e - A 1.:41_??1

1[2]Z (11 1[2]xf1] [1[3][3

1(1]1 1(z]2[1 11

4-6 Linux FrameBuffer MiniGUI
4.3 SkyEye EP7312 MiniGUI
SkyEye 2004 EP7312 LCD
29 SkyEye
Linux MiniGUI
2 3
2% SkyEye EP7312 LCD SkyEye

ywc02@mails.tsinghua.edu.cn
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SkyEye EP7312

B armlinux lopt/armlinux/linux-2.4.13
B armlinux /usr/local/arm/2.95.3
/armlinux/ep7312/
4.3.1
SkyEye EP7312 LCD
armlinux

larmlinux/ep7312/armlinux4skyeye-ep7312.tar.gz

lopt/armlinux/ep7312

LCD FrameBuffer

armlinux

clps711xfb.c

SkyEye EP7312 LCD FrameBuffer CLPS711x
FrameBuffer EP7312 12
8
Linux
Linux linux-2.4.13/drivers/char/Config.in

33

linux-2.4.13/drivers/char/Makefile 263
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0bj-$(CONFIG_TS_SKYEYE_EP7312) += skyeye_ts_drv.o

SkyEye EP7312

Linux make menuconfig
Linux
linux-2.4.13/ make
menuconfig Linux ““Systenm
Type”” ““CLPS711X/EP721X Implementations”” <““EDB7312~~
““Character devices”’ 4-7
““Virtual terminal”’ SkyEye EP7312

““Touch scren driver support for SkyEye
EP7312 simulation””

% weiymidevpc3l:/opt/armiinux/linux-2.4.13

Lirnes Kermel wZ.4.15-acd-rwkl Confipuration

Frrou keys navigate the menu, <Enter; selects submemwsz ——-%, Highlightad letters ara hotheys,
Pressing Y includes, <N pecludes, ¢H> modulsrizes features, Press <Esci<Escy bo exit, % for
Help., Legerd: [*] butlt-in [ ] excluded <M podule < > nodule capable

| upport for console on virtual terminal

[ ] tandsrd/generic (8250/16550 snd compatible USRTs) serial support
[ I N rn-standard =erial port support
[ ACCEEZ driver support
[ DCOS0S drjver support
[*] ouch scren driver support for Skufge EPT3LZ simulation
[ pial2 Keyboard dreiver sipport
[ pr312 UARTZ driver support
erial drivers —»
[*] nixS8 PTY support
(266] M xireum punber of Unix32 PTY: tnouss (0-2048)
26 =upport -—=2
3 gerlal bus support -——¥
Mca —2
oysticks -—-3
[ 1 IC02 tape sipport
atchdog Cards —>
[ 17 ewrran supgort
[ 1 nhamced Real Time Clock Support
[ ] ouble Talk PC internal speech card =zupport
[ 1 lewsn= R3964 lire dizcipline

£ Exit > < Help »

4-7 Linux
““Console drivers”’ ““VGA tex console””
““Frame-buffer Support”’ 4-8
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% weiym@devpc3l:/opt/armlinux/linux-2.4.13

Linux Kernel v d.15-acd-—rakd ConFiparation

Arrow keys navigate the menu, <Enter? sslects submenus ===3, Hishlighted letters are
hotkeyz, FPressing <Y> includes, <N» excludes, <M> modularizes features. Press (EscxéEscd to
exit, <vr for Help, Legend: [*] built-in [ ] excluded <H> module < * module capahble

ot For frame buffer devices (EXPERTHENTAL)
LPST11K LCD support
irtual Frame Buffer support (DMLY FOR TESTING!)
dvanced low lewel driver ootions
H rochrome support
2 pp packed pizels support
4 pp pecked plxels support
8 pp packed pixels support
16 pp packed pixels support
24 pp packed pixels support
32 pp packed plzels support
migs bitplanes suppart
miga interleaved bitplames support
tari interieaved bitplanes (2 plares) support
tarl interlesved bitplanes (4 planes) support
tarl interlesved bitplanes (B planes] support
H c variable bpp packed pixels support
GA 1E-color planar support
GA characters/attributes support
GA monochrone support (EXPERTMENTAL)
upport only B8 pixels wide Fonts

< Exit > < Help *

4-8 Linux FrameBuffer

make
menuconfig linux-2.4.13/ .config

CONFIG_VT=y

CONFIG_TS_SKYEYE EP7312 TS=y

CONFIG_FB=y
CONFIG_DUMMY_CONSOLE=y
CONFIG_FB_CLPS711X=y
CONFI1G_FBCON_ADVANCED=y
CONFIG_FBCON_MFB=y
CONFIG_FBCON_CFB2=y
CONFIG_FBCON_CFB4=y
CONFIG_FBCON_CFB8=y
CONFIG_FBCON_CFB16=y

SkyEye  EP7312 LCD

Linux
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4.3.2 SkyEye EP7312 MiniGUI

MiniGUI-STR SkyEye EP7312
MiniGUI src/ial/skyeye-ep7312.h
src/ial/skyeye-ep7312.c

<<SkyEyeEP731277  MiniGUI

src/ial/ial.c

inputs MiniGUI
MiniGUI MiniGUI MiniGUI.cfg

SkyEye EP7312

<« SkyEyeEP7312°
InitSkyEyeEP7312Input TermSkyEyeEP7312Input
skyeye-ep7312.h skyeye-ep7312.c
SkyEye EP7312 Xcopilot
Xcpilot

--enable-skyeyeep7312ial
MiniGUI MiniGUI
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_SKYEYE_EP7312_IAL
MiniGUI

4.3.3 SkyEye EP7312 MiniGUI-STR

MiniGUI-STR
SkyEye EP7312 MiniGUI-STR
MiniGUI-STR

build/ buildlib-linux-ep7312-skyeye

configure makefile

arm-linux-gcc C
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configure makefile C
-1/opt/armlinux/linux-2.4.13/include
Linux MiniGUI

Linux

--prefix MiniGUI
make install MiniGUI

B /usr/local/arm/2.95.3/arm-linux/etc/
B /usr/local/arm/2.95.3/arm-linux/lib/

B /usr/local/arm/2.95.3/arm-linux/include/

configure 1386
build arm-linux host

target

MiniGUI SkyEye EP7312
--enable-skyeyeep7312ial
SkyEye EP7312 B
““MiniGUI-STR 7z MiniGUI
MiniGUI-Threads
MiniGUI-STR MiniGUI

make make install
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--prefix
MiniGUI

SkyEye EP7312 MiniGUI-STR
MiniGUI

MiniGUI
MiniGUI
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4.3.4 SkyEye EP7312 MiniGUI
1) MiniGUI
MiniGUI 3.1
-
MiniGUI

mg-samples-str

configure makefile

mg-samples-str SkyEye
EP7312
2)
MiniGUI
MiniGUI
SkyEye EP7312 ROMFS
ROMEFS
skyeye.conf ROMEFS
initrd.img MiniGUI
ROMEFS
initrd.img /armlinux/ep7312/
ROMFS
1 . romfs/
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AL

2 . initrd.img

3 . romfs

4 . minigui-res-str
minigui-res-str-1.6.2 config.linux
prefix

make install MiniGUI-STR
lopt/armlinux/ep7312/romfs/usr/local/lib/minigui

5 . MiniGUI
C libpthread MiniGUI
ROMEFS /lib

Id-linux.s0.2 libc.so.6 libm.so.6 libpthread.so.0
ROMFS /lib
arm-linux-strip
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arm-linux-strings <excutable> | grep *lib

libminigui.so  libminigui-1.6.s0.2.0.0

6 . ROMEFS

ROMFS fusr/local/arm/2.95.3/arm-linux/lib

ROMEFS
lib

7 . MiniGUI

8 . MiniGUI ROMEFS
/bin

9 . genromfs ROMEFS

150



Linux/uClinux + MiniGUI

MiniGUI ROMEFS

3) MiniGUI
/opt/armlinux/ep7312 skyeye.conf

skyeye.conf romfs.img
4218880 size 0x00800000
Linux /opt/armlinux/ep7312
X Window SkyEye

/bin helloworld

MiniGUI helloworld SkyEye
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user$
user$
user$

root#
root#
root#
root#

@n man Linux/uClinux + MiniGUI
S TR

LCD 4-9

N X 320x240x8 SkyEye_LCD-Screen_To

RLOER Minicur!

If you see this text, MiniGUI on this
device is 0K now,

Timer expired, current tick count:

4161,
4-9 SkyEye EP7312 MiniGUI helloworld
mde-str MiniGUI

cd <path to mde-str-1.6.2>
-/build-linux-ep7312-skyeye
make clean; make

same ROMEFS

cd /opt/Zarmlinux/ep7312/romfs/bin

cp <path to mde-str-1.6.2>/same/same .
mkdir res; cd res

cp <path to mde-str-1.6.2>/same/res/*._gif .

romfs.img SkyEye SkyEye LCD
MiniGUI same 4-10 30
30 SkyEye LCD MiniGUI
SkyEye LCD
SkyEye
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BT

O3 O3 1) x| 320x240x8 SkyEye_LCD-Screen_Tai

Game Settings About

4-10 SkyEye EP7312 MiniGUI same

4.4 Xcopilot MiniGUI

4.4.1 uClibc

uClinux-dist

/opt/uclinux

uClinux-dist Xcopilot
fuclinux/

uClinux-dist

root# cd /opt/Zuclinux/uClinux-dist
root# patch —-pl < <path to the patch>/uClinux-dist-20030522._patch

Xcopilot MiniGUI
FrameBuffer lopt/uclinux/uClinux-dist

root# make menuconfig

uClinux-dist 4-11
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Enter* selects submenus ——>». Highlighted letter:

larizes features. Press <Esc’<Esc> to exit, <77 i
dule capable

——— Choose a Vendor/Product combinatiocn.
(Zcon/Xcopilot) endor/Product

——— Kernel is linux-2Z.4. %

(uClibe) ibe Versicn

[ ] efanlt all settings (lose changes)

[*] Customize Kernel Settings (MEK)
[#] ustomize Vendor/User Settings (NEA)
[ 1 'pdate Default Vendor Settings

4-11 uClinux

““ Vendor/Product ”~

““3com/Xcopilot”” ““Kernel ”~ “linux-2.4.x77 ““Libc
Version”” ““uClibc”” ““Customize Kernel Settings””
““Character devices”” 4-12

““68328 digitizer support’” ““Virtual terminal”’
“©68328 digitizer support”’ Xcopilot
““Virtual terminal ~~
““Frame-buffer support””
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Character de

4-12

““Frame-buffer support”’ ““Support for
frame buffer devices”” ““Dragonball frame buffer””

Xcopilot  FrameBuffer ““Advanced low level
driver options?”’ ““Monochrome support?”’
Xcopilot 4-13

155



@rman Linux/uClinux + MiniGUI
BB TE

Frame—buffer support

[#] Support for frame buffer devices (EXPERIMENTAL)

fi]

b = o i .

4-13 FrameBuffer
MiniGUI
uClinux

uClinux-dist/uClibc
uClibc MiniGUI

uClibc 4-14
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S R

1. <“Enter> salects submenus ——>. Highlightad latiers are .
1> will exclude a feature. Press <Esc»<Escr» to exit, <7> fo
excluded

fh-oet Architecture Features and Options ===

eneral Library Settings -—>
N tworking Support ——»
tring and Stdie Suppert ——2*
ibrary Installation Options =-=2
Clibc hacking options —->*

oad an Alternate Configuration File
ave Configuration to an Alternate File

4-14 uClibc

make TARGET_ARCH=m68k menuconfig uClibc
m68k ARM make

TARGET_ARCH=arm menuconfig

““Target Architecture Features and Options””
““Enable floating point number support””““Enable
full C99 math library support”’ 4-15
uClibc

jemil. <“Enter® selects submenus —> Highlighted letters are
¢ “N: will exclude a feature. Press “Escr<Esc* to exit. <7 fo
15 excluded

[#] ‘mable floating point nunber support
[ 1] arget CPU has a floating point unit (FPU)

[«] Enable full C%9 math library support
(—#all) ompiler Narnings
(% (ROOTDIR)/$(LINUXDIR)/.) ' inux kernel header location

4-15 uClibc
Xcopilot MiniGUI-Threads uClibc
““General Library Settings”” ““POSIX
Threading Support”” 4-16
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4-16 uClibc POSIX

uClibc uClinux
MiniGUI-Standalone MiniGUI MiniGUI-Standalone
uClinux-dist uClibc

uClinux-dist user/
Xcopilot ROM images/ pilot.rom
4.4.2 Xcopilot MiniGUI
MiniGUI-STR Xcopilot
MiniGUI src/ial/mc68x328.h
src/ial/mc68x328.c
““MC68X328 7~ MiniGUI

src/ial/ial.c
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inputs

MiniGUI

““MC68X328~~
TermMC68X328Input
mc68x328.c

MiniGUI
MiniGUI MiniGUI.cfg

Xcopilot
InitMC68X328Input
mc68x328.h
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InitMC68X328Input /dev/ts
iotcl LCD
INPUT
INPUT ““MiniGUI
Native Engine 77

http://www-900.ibm.com/developerworks/cn/linux/embed/minigui/minigui-8/index.shtml

http://www-900.ibm.com/developerworks/cn/linux/embed/minigui/minigui-9/index.shtml

TermMC68X328Input /dev/ts
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wait_event

select ts
MiniGUI IAL_MOUSEEVENT MiniGUI

mouse_update
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read ts
mouse_update 1 MiniGUI
mouse_getxy  mouse_getbutton

Xcopilot
INPUT
NULL

--enable-mc68x328ial
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MiniGUI MiniGUI

_MC68X328_IAL MiniGUI

4.4.3  Xcopilot MiniGUI-STR

MiniGUI-STR
Xcopilot MiniGUI-STR
MiniGUI-STR

build/ buildlib-uclinux-xcopilot
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configure makefile m68k-elf-gcc

configure makefile C
C 3.1
-1/opt/uclinux/uClinux-dist/linux-2.4.x/include
Linux MiniGUI

Linux

configure makefile
3.1
MiniGUI configure
CcC
LDFLAGS
m68k-elf-gcc
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--prefix MiniGUI
make install MiniGUI

B /opt/uclinux/uClinux-dist/minigui/m68k-elf/etc/
B /opt/uclinux/uClinux-dist/minigui/m68k-elf/lib/

B /opt/uclinux/uClinux-dist/minigui/m68k-elf/include/

configure 1386
build m68k-elf host
target

uClinux configure
MiniGUI

MiniGUI Xcopilot
--enable-fblin1l --enable-mc68x328ial
MiniGUI fbcon

165



@nman Linux/uClinux + MiniGUI
TR

LCD
FrameBuffer Xcopilot
B““MiniGUI-STR i
MiniGUI MiniGUI-Standalone
MiniGUI-STR MiniGUI

make make install

--prefix
MiniGUI
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Xcopilot MiniGUI-STR
MiniGUI
4.4.4  Xcopilot MiniGUI
1) MiniGUI
MiniGUI 3.2.3
MiniGUI uClinux-dist user
uClinux-dist
MiniGUI
uClinux-dist  romfs make image
uClinux-dist/user mgdemo
mg-samples-str helloworld.c

Makefile

uClinux-dist/user/ Makefile
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uClinux-dist ““make””
romfs/bin mghello
mgdemo  makefile 3.2.3 mycal
makefile
[ CFLAGS
MiniGUI
[ LDFLAGS
MiniGUI
[ LDLIBS
-Iminigui
MiniGUI 3.2
-1 -L -1

mg-samples-str

configure makefile

mg-samples-str

Xcopilot

2)
MiniGUI
Xcopilot MiniGUI
ROM MiniGUI
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uClinux-dist romfs/

romfs MiniGUI
romfs

MiniGUI.cfg MiniGUI
minigui-res-str make install  make
minigui-res-str config.linux

TOPDIR

make install MiniGUI
TOPDIR uClinux-dist
romfs
minigui-res-str
MiniGUl.cfg
MiniGUI.cfg Xcopilot
uClinux-dist

romfs/usr/local/etc/MiniGUl.cfg [system]
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uClinux-dist make ROM
mg-samples-str MiniGUI
romfs/ make image

Xcopilot MiniGUI

3) MiniGUI
Xcopilot ROM

X Window Xcopilot 31

Xcopilot MiniGUI

31 Xcopilot MiniGUI
/xcopilot/xcopilot-0.6.6-ucO0-mg.tar.gz xcopilot Xcopilot
MiniGUI
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/> cd bin
/bin> _/mghello

AL

MiniGUI ““Hello, world”” Xcopilot

4-17

4.5

MiniGUI
MiniGUI

Linux/uClinux

Linux/uClinux

Xcopilot LCD

% xcopilot
copilot

4-17 Xcopilot MiniGUI
MiniGUI PC
PC
MiniGUI
MiniGUI
MiniGUI
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5 MiniGUI

Linux/uClinux
Linux/uClinux
MiniGUI
MiniGUI
NFS
Linux/uClinux
5.1 ARM3000
51.1
5-1 5-1
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5-1 ARM3000
CPU S3C44B0X01
RTL8019AS
[FLasn SAMSUNG 9F2808L10B 16MB
IBIOS [AM29LV160DB DMB
Iccp 320%240 256
HY57V561620BT-H 32M/8M

5-1 ARM3000
5.1.2
NET-ARM3000-uClinux
1) uClinux uClibc
Linux
CD-ROM  /mnt/cdrom root
install.sh

user$ su —
password:< root >

root# cd /mnt/cdrom
root# ./install.sh
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fuclinux fusr/arm-linux-uclibc

uClinux uClibc

2) PATH

PATH BASH Shell
.bash_profile

3) uClinux

root

uClinux

4) minicom

root minicom

““Save setup as dfl”’
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minicom

minicom boot

root

6) NFS

/etc/exports NFS

root NES

1P
minicom

8) NFS

minicom

192.168.1.11 NFS /home

9) MiniGUI-STR
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buildlib-uclinux-arm3000 MiniGUI
make install MiniGUI-STR fuclinux
minigui/
10) MiniGUI-STR

src fuclinux
demos

11) MiniGUI-STR
MiniGUI MiniGUI
MiniGUI-STR
lusr/local/lib/ minigui/ /uclinux/demos
12) MiniGUI MiniGUI.cfg

MiniGUI
/uclinux/minigui/etc MiniGUI.cfg

fuclinux/demos

MiniGUI MiniGUI.cfg
fusr/local/lib /home/demos /home
NFS
MiniGUI MiniGUI.cfg
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.MiniGUIl.cfg
lusr/local/etc /etc
MiniGUI.cfg NFS
MiniGUI.cfg
13) MiniGUI-STR
minicom
# cd /home/demos
# ./helloworld
LCD MiniGUI
LCD helloworld
5.1.3
ARM3000
buildlib-uclinux-arm3000 MiniGUI-STR build/
MiniGUI
B CC=arm-uclibc-gcc CC
B CFLAGS="-Wall -02 -g -D__linux__

-1/uclinux/uClinux-2.4_x/include
-1/uclinux/uClibc-0. 9.19/include -fno-builtin
-nostartfiles " CFLAGS

-Wall -02
2 -9
-D__linux__ __linux__
-1/uclinux/uClinux-2.4.x/include

-l/uclinux/uClibc-0.9.19/include uClibe
-fno-builtin -nostartfiles
B | DFLAGS="-elf2flt -static
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-LZuclinux/ZuClibc-0.9.19/11ib
-LZuclinux/uClinux-2.4_x/1ib -1c'" LDFLAGS

-elf2flt ELF
FLAT -static
-L/uclinux/uClibc-0.9.19/lib uClibe
-L/uclinux/uClinux-2.4.x/lib uClinux
-lc libc
MiniGUI
B --prefix=/uclinux/miniguil MiniGUI
make install  MiniGUI MiniGUI
/uclinux/minigui/include/ MiniGUI
/uclinux/minigui/lib
B —-pbuild=1386-1inux 1386-linux
B --host=arm-elf-linux arm-elf-linux
B -—-target=arm-elf-linux
arm-elf-linux
B --disable-shared
MiniGUI
B -—-with-osname=uclinux uclinux
B --enable-lite MiniGUI
B --enable-standalone —enable-lite
MiniGUI MiniGUI-Standalone
B --disable-micemoveable
B --disable-cursor
B --enable-galfbcon Linux FrameBuffer
B --enable-fblin4l 4 8
fbling MiniGUI-STR
fblin&
B --enable-textmode Linux
B --enable-dummyial €< 7z
e 77 MiniGUI
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B --enable-autoial “ 7
MiniGUI
B --enable-arm3000ial arm3000
ARM3000

B --disable-jpgsupport ipg
uClibce ipg

B --disable-pngsupport png
uClibc png

B --enable-mousecalibrate

SetMouseCalibrationParameters

MiniGUI
SetMouseCalibrationParameters (const POINT* src_pts, const
POINT* dst_pts) src_pts
5 dst_pts 5
dst_pst src_pts
dst_pst

mg-samples-str

build-uclinux-arm300

B CFLAGS -1/uclinux/minigui/include MiniGUI-STR
/uclinux/minigui

MiniGUI-STR --prefix

B LDFLAGS /uclinux/uClibc-0.9.19/lib/crt0.0

crt0.o crt0.o C
B LDFLAGS -L/uclinux/minigui/lib MiniGUI-STR
/uclinux/minigui MiniGUI-STR

--prefix

5.1.4 MiniGUI ARM3000

MiniGUI ARM3000

B src/ial/arm3000.c
B src/ial/arm3000.h
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5.1.5
““GAL fbcon engine: Error when
opening /dev/fb0”” /dev/fb0
minicom

# In —s /dev/fb0 /dev/fb/0

““GAL fbcon engine: Can"t open /dev/tty0"
/dev/tty0 minicom

# mknod /dev/tty0 c 4 0

““GDI: Error 1n loading raw bitmap fonts.””
MiniGUI.cfg
MiniGUI.cfg

5.2 HH2410R3
5.2.1
5-2
5-2 HH2410R3

CPU S3C2410 32 203MHz

FLASH 16M

LCD 240x320 256

64M  SDRAM

5.2.2
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AL

1) Linux

Linux RedHat 9
CDROM /mnt/cdrom root

Linux
/HHARM?2410-R3

/opt/host/armv4l
2) PATH
PATH BASH Shell
.bash_profile

3) minicom

root minicom
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““Save setup as df1””

minicom

minicom

5) NFS
/etc/exports NFS

root NES

minicom

7) NFS

minicom

192.168.1.11

8) MiniGUI-STR
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MiniGUI
/opt/host/armv4l/armv4l-unknown-linux/

9) MiniGUI-STR

src/
/demos

10) MiniGUI-STR
MiniGUI MiniGUI
MiniGUI lusr/local/lib/
minigui/ /demos
11) MiniGUI MiniGUI.cfg

/opt/host/armv4l/armv4l-unknown-linux/etc
MiniGUl.cfg /demos

MiniGUI MiniGUI.cfg
fusr/local/lib /home /home
NFS
MiniGUI MiniGUI.cfg
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.MiniGUI.cfg

fusr/local/etc /etc
MiniGUI.cfg NFS
MiniGUI.cfg

MiniGUI V1.3 letc
MiniGUI.cfg MiniGUI

/etc/MiniGUI.cfg 1.3 MiniGUI.cfg  MiniGUI-STR
MiniGUI-STR MiniGUI.cfg MiniGUI

12) MiniGUI-STR

minicom
root# cd /home/
root# ./helloworld
LCD MiniGUI
5.2.3
HH2410R3

buildlib-linux-hh2410r3 MiniGUI build/

B --prefix=/opt/host/armv4l/armv4l-unknown-1inux

MiniGUI
MiniGUI -1 -L
MiniGUI-STR
B --target=arm-unknown-linux
arm-unknown-linux
B --disable-shared
MiniGUI
B --enable-hh2410r3ial MiniGUI HH2410R3
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--with-style=phone MiniGUI
phone pc3d
--enable-fblinl6 16
--enable-tinyscreen

5.2.4 MiniGUI HH2410R3

MiniGUI HH2410R3

5.3

src/ial/hh2410r3.c
src/ial/hh2410r3.h

MiniGUI

iPAQ H3600/H3800
Intel xScale PX255B
SMDK2410
ARM7202
RM9200
ARM2410

MiniGUI-STR

@.;nman
S TR
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A
MiniGUI-STR MiniGUI-VAR

MiniGUI-STR MiniGUI-VAR MiniGUI

MiniGUI-STR Linux uClinux
iPAQ H3600/H3800
SMDK2410 Intel xScale PX255B ARM7202 ARM3000
RM9200 ARM2410 HHARM2410-R3

MiniGUI-STR
MiniGUI / Linux/uClinux
MiniGUI
MiniGUI MiniGUI-AOR

A.1 MiniGUI-STR

MiniGUI MiniGUI-STR

eCos uC/OS-II VxWorks ThreadX

QPF TrueType
GBK GBI18030 EUCKR EUCJP UNICODE

u PCX TGA PBM
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NEWGAL

NEWGAL GDI 2

MiniGUI

MiniGUI

mi ListView GridView MonthCalendar SpinBox
Animation IconView

O

o MyWindows

A_2 MiniGUI-STR

MiniGUI-STR

Linux/uClinux
MiniGUI-Threads MiniGUI-Lite
MiniGUI-Standalone
/ API API

GAL FrameBuffer qvfb

iPAQ H3600/H3800
Intel xScale PX255B
SMDK?2410
ARM7202
ARM3000
RM9200
ARM2410
HHARM?2410-R3

O 0o o o o o o d

ISO8859-1 ~ ISO8859-16

o GB2312

o BIGS

RBF  VBF

o rbf-fixed-rrncnn-8-16-1SO8859-1

O
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O
O
O
O
O

|
O
O
O

|
O
O
O

|

|

|
O
O
O
O
O
O
O
O
O
O
O
O
O

190

Linux/uClinux + MiniGUI

rbf-fixed-rrnenn-16-16-GB2312.1980-0
rbf-fixed-rrncnn-16-16-BIGS5
vbf-Courier-rrncnn-10-15-ISO8859-1
vbf-Helvetica-rrncnn-15-16-ISO8859-1
vbf-Times-rrncnn-13-15-ISO8859-1

Windows BMP
GIF
JPEG PNG

PC 3D
Flat
Phone

GB2312

Static

Button

Simple edit box
Single-line edit box
Multiple-line edit box
ListBox

ComboBox
ProgressBar
NewToolbar
MenuButton
TrackBar
PropertySheet

ScrollView

libjpeg  libpng
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B
MiniGUI-STR

MiniGUI

B.1 MiniGUI-STR

RedHat Linux 9 MiniGUI
./configure —help Red Hat
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an installation prefix other than

for instance ~--prefix=$HOM

E".

For better control, use the options below.

“/usr/local®™ using

Fine tuning of the installation directories:

--bindir=DIR
--sbindir=DIR
--libexecdir=DIR
--datadir=DIR
--sysconfdir=DIR

T--prefix”,

user executables [EPREFIX/bin]

system admin executables [EPREFIX/sbin]
program executables [EPREFIX/libexec]
read-only architecture-independent data [PREFIX/share]
read-only single-machine data [PREFIX/etc]

--sharedstatedir=DIR modifiable architecture-independent data [PREFIX/com]

--localstatedir=DIR
--libdir=DIR
--includedir=DIR
--oldincludedir=DIR
--infodir=DIR
--mandir=DIR

Program names:
--program-prefix=PREFIX
--program-suffix=SUFFIX

--program-transform-name=PROGRAM

System types:
--build=BUILD
--host=HOST

prepend PREFIX to
append SUFFIX to

run sed PROGRAM on

modifiable single-machine data [PREFIX/var]
object code libraries [EPREFIX/1ib]
C header files [PREFIX/include]

C header files for non-gcc [Zusr/include]
info documentation [PREFIX/info]
man documentation [PREFIX/man]

installed program names
installed program names

configure for building on BUILD [guessed]
cross-compile to build programs to run on HOST [BUILD]

--target=TARGET configure for building compilers for TARGET [HOST]

Optional Features:

--disable-FEATURE do not

--enable-fast-instal 1=PKG

S optimize for fast

installed program names

include FEATURE (same as --enable-FEATURE=no)
--enable-FEATURE[=ARG] include FEATURE [ARG=yes]
--enable-shared=PKGS build shared libraries default=yes
--enable-static=PKGS build static libraries default=yes

installation default=yes

--disable-libtool-lock avoid locking (might break parallel builds)
--disable-dependency-tracking Speeds up one-time builds
Do not reject slow dependency extractors
build MiniGUI-Lite version <default=no>

build MiniGUI-Lite Stand-Alone version <default=no>
use minigui_entry function
include fixed math routines <default=yes>
build with debugging messages <default=no>

--enable-dependency-track
--enable-lite
--enable-standalone
--enable-miniguientry
--enable-fixedmath
--enable-debug
--enable-tracemsg
--enable-msgstr
--enable-micemoveable
--enable-dblclk
--enable-cursor
--enable-clipboard
--enable-galfbcon

console <default=yes>
--enable-galqvfb

FrameBuffer <default=yes>
--enable-coortrans_cw

FB GAL engine <default=no>
--enable-coortrans_ccw

--enable-fblinlr

(MSB is right) <default=no>
--enable-fblinll

(MSB is left) <default=no>
--enable-fblin2r

(MSB is right) <default=no>
--enable-fblin2l

(MSB is left) <default=no>
--enable-fblindr

(MSB is right) <default=no>
--enable-fblin4l

(MSB is left) <default=no>
--enable-fblin8

<default=yes>
--enable-fblinl6

<default=yes>
--enable-fblin24

(incompleted) <default=no>
--enable-fblin32

<default=no>
--enable-ipagial
--enable-172001al
--enable-arm3000ial
--enable-fxrm9200ial

ing

trace messages of MiniGUI

in MiniGUI

<default=no>

<default=

include symbol name of message <default=no>
user can move window by using mouse <default=yes>
mouse button can do double click <default=yes>
de cursor support (for MiniGUI-Lite) <default=yes>
de clipboard support <default=yes>
rt native FrameBuffer GAL engine on Linux FrameBuffer \

inclu
inclu
suppo
suppo

suppo

no>

rt native FrameBuffer GAL engine on Qt Virtual \

rt clockwise rotation of screen

support counterclockwise rotation of screen in
native FB GAL engine <default=no>
build the 1BPP FB subdriver of native graphics engine \

in the native \

the \

Feynman
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build the 1BPP FB subdriver of native graphics engine \

build
build
build
build
build
build
build
build
build
build

build
build

the
the
the
the
the
the
the
the
the
the

the
the

2BPP
2BPP
4BPP
4BPP
8BPP
16BPP
24BPP
32BPP
input

input
input

FB

FB

FB

FB

FB

FB subdriver

FB subdriver

FB subdriver

subdriver

subdriver

subdriver

subdriver

subdriver

engine for

engine for ARM3000 <default=no>

of native

of native

of native

of native

of native

graphics
graphics
graphics
graphics

graphics

engine
engine
engine
engine

engine

iPAQ H3600 <default=no>
engine for L7200 <default=no>

IAL engine for FXRM9200 <default=no>

\
\
\
\
\

of native graphics engine \
of native graphics engine \

of native graphics engine \
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--enable-embest2410ial
--enable-fft7202ial
--enable-px255bial
--enable-mc68x328ial
<default=no>
--enable-skyeyeep7312ial
simulation <default=no>
--enable-smdk2410ial
--enable-hh2410r3ial
--enable-dummyial
--enable-autoial
--enable-qvfbial
--enable-nativeial
--enable-nativeps2
--enable-nativeimps2
IntelligentMouse (IMPS/2)
--enable-nativems

--enable-nativems3

MS3 mouse <default=yes>
--enable-nativegpm

GPM daemon <default=yes>
--enable-textmode

--enable-vbfsupport
--enable-latin2support

Linux/uClinux + MiniGUI

build the 1AL engine for EMBEST ARM2410 <default=no>

build the input engine for FFT7202 <default=no>

build the input engine for px255b <default=no>

build the input engine for uClinux touch screen palm/mc68ez328\

build the input engine for touch screen of SkyEye EP7312\

build the input engine for SMDK2410 touch screen <default=no>
build the input engine for HHARM2410R3 touch screen <default=no>
build the Dummy IAL engine <default=yes>

build the Automatic 1AL engine <default=no>

build the QVFB IAL engine <default=yes>

build the native (console) input engine <default=yes>

build the native engine subdriver for PS2 mouse <default=yes>
build the native engine subdriver for \

mouse <default=yes>

build the native engine subdirver for \
old MS serial mouse <default=yes>
build the native engine subdirver for \

build the native engine subdirver for \

Linux system have console (text mode) \
on FrameBuffer <default=yes>

include
include

charset support <default=no>

--enable-latin3support

include

charset support <default=no>

--enable-latind4support

include

charset support <default=no>

--enable-cyrillicsupport
--enable-arabicsupport
--enable-greeksupport
--enable-hebrewsupport
--enable-latin5support
support <default=no>
--enable-latin6support
support <default=no>
--enable-thaisupport
--enable-latin7support
--enable-latin8support
--enable-latin9support

include
include
include
include
include

include

include
include
include
include

charset support <default=yes>

--enable-latinlOsupport

include

charset support <default=no>

--enable-gbsupport
--enable-big5support
--enable-kbdfrpc

include
include
include

var bitmap font support <default=yes>
East European (Latin 2, 1S0-8859-2) \

South European (Latin 3, 1S0-8859-3) \
North European (Latin 4, 1S0-8859-4) \

Cyrillic (1S0-8859-5) charset support <default=no>
Arabic (1S0-8859-6) charset support <default=no>
Greek (1S0-8859-7) charset support <default=no>
Hebrew (1S0-8859-8) charset support <default=no>
Turkish (Latin 5, 1S0-8859-9) charset \

Nordic, Latin 6, 1S0-8859-10) charset \

Thai (1S0-8859-11) charset support <default=no>
Latin 7 (1S0-8859-13) charset support <default=no>
Latin 8 (1S0-8859-14) charset support <default=no>
Latin 9 (1S0-8859-15, West Extended) \

Latin 10 (1S0-8859-16, Romanian) \
EUC encoding of GB2312 charset support <default=yes>

BIG5 charset support <default=yes>
keyboard layout for French \

PC keyboard (non-US 102 keys) <default=no>

--enable-kbdfr
--enable-kbdde
--enable-kbddelatinl
--enable-kbdit
--enable-kbdes
--enable-kbdescp850
--enable-savebitmap
--enable-gifsupport
--enable-jpgsupport
--enable-pngsupport
--enable-imegbh2312
--enable-mousecalibrate
--enable-aboutdlg
--enable-savescreen
--enable-grayscreen
--enable-tinyscreen
--enable-ctristatic
--enable-ctrlbutton
--enable-ctrisimedit
--enable-ctrisledit
--enable-ctrllistbox
--enable-ctrilpgbar
--enable-ctrltoolbar
--enable-ctrilnewtoolbar
--enable-ctrimenubtn
--enable-ctrltrackbar
--enable-ctrlicombobox
--enable-ctrlpropsheet
--enable-ctriscrollview
--enable-ctriltextedit

include
include
include
include
include
include
include
include
include
include
include
include
include
include
target

target

include
include
include
include
include
include
include
include
include
include
include
include
include
include

SCROLLVIEW control <default=yes>
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keyboard layout for French <default=no>
keyboard layout for German <default=no>
keyboard layout for German Latinl <default=no>
keyboard layout for ltalian <default=no>
keyboard layout for Spanish <default=no>
keyboard layout for Spanish CP850 <default=no>
SaveBitmap-related functions <default=yes>

GIF file support <default=yes>

JPG file support <default=yes>

PNG file support <default=yes>

IME (GB2312) support <default=yes>

code doing mouse calibration <default=yes>
About Dialog Box <default=yes>

code for screenshots <default=yes>

is a gray screen <default=no>
is a tiny-size screen <default=no>

STATIC control <default=yes>

BUTTON control <default=yes>

Simple EDIT control <default=yes>
Single-Line EDIT control <default=yes>
LISTBOX control <default=yes>
PROGRESSBAR control <default=yes>
TOOLBAR control <default=yes>
NEWTOOLBAR control <default=yes>
MENUBUTTON control <default=yes>
TRACKBAR control <default=yes>
COMBOBOX control <default=yes>
PROPSHEET control <default=yes>
SCROLLVIEW and SCROLLWINDOW controls <default=yes>
TEXTEDIT control which is based-on \
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configure
MiniGUI

MiniGUI phone
MiniGUI-Standalone

MiniGUI MiniGUI-Lite flat
./configure Makefile
default=yes default=no
B.1.1
GNU

B --prefix=PREFIX

MiniGUI

/usr/local

make install
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/home/test/lib /home/test/include /home/test/man

--build --host --target MiniGUI
4

B --enable-static --enable-shared

--disable-static

B.1.2 MiniGUI-STR

MiniGUI
--disable-FEATURE --enable-FEATURE --disable-FEATURE
--enable-FEATURE
MiniGUI --with
MiniGUI

with
B --with-osname=linux/uclinux

MiniGUI linux

MiniGUI uClinux --with-osname=uclinux
B --with-style=pc3d/flat/phone

MiniGUI pc3d PC
flat phone

MiniGUI B-1

B-1 MiniGUI-STR

lite MiniGUI-Lite no
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standalone MiniGUI-Standalone no lite yes
miniguientry minigui_entry no
fixedmath yes
debug no
tracemsg MiniGUI no
msgstr MiniGUI no tracemsg
micemoveable yes

--disable-micemoveable
dblclk yes
cursor yes
clipboard yes
galfbcon Linux FrameBuffer yes
galqvfb Qvtb yes
coortrans_cw GAL no

90
COMPAQ iPAQ H3600
coortrans_ccw GAL no
90
COMPAQ iPAQ H3800

fblinXX fblinl fblin2 fblin 2 fblin4 f{blin8 fblinl6

fblin24 fblin32 GAL 8

16

ipaqial iPAQ H3600/H3800 no
arm3000ial ARM3000 no
fxrm9200ial 9200 no
embest2410ial 2410 no
fft7202ial 7202 no
px255bial Intel xScale PX255B no
mc68x328ial Xcopilot no
skyeyeep7312ial SkyEye EP7312 no
smdk2410ial 2410 no
hh2410r3ial 2410R3 no
dummyial < 27 yes
autoial “e i no
qvfbial qvfb yes
nativeial Linux yes
nativeps2 nativeimps2 nativems nativems3 yes

nativegpm MiniGUI

PS2 IMPS2 MS
MS3

GPM

textmode Linux yes
Linux
vbfsupport MiniGUI Var Bitmap Font | yes
VBF MiniGUI.cfg
[varbitmapfonts]
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latin2support atin2support latin3support cyrillicsupport yes
arabicsupport greeksupport hebrewsupport
latinSsupport latin6support thaisupport
latin7support latin8support latin9support
latin10support ISO8859-2
ISO8859-16
gbsupport GB2312 / yes
bigSsupport BIGS / yes
kbdfrpc kbdfrpc kbdfr kbdde kbddelatinl kbdit kbdes | no
kbdescp850 MiniGUI
savebitmap BITMAP Windows BMP | yes
gifsupport GIF yes
jpgsupport JPEG yes libjpeg
pngsupport PNG yes libpng
imegb2312 GB2312 yes
mousecalibrate yes
aboutdlg About MiniGUI yes
savescreen <PrntScrn> yes
MiniGUI
<PrntScrn>
<Ctrl+PrntScrn>
grayscreen no
tinyscreen MessageBox no
320x240
ctrlstatic ctrlstatic ctrlbutton ctrlsimedit ctrlsledit yes
ctrloldmledit ctrllistbox ctrlpgbar ctrltoolbar
ctrlnewtoolbar ctrlmenubtn ctrltrackbar
ctrlcombobox ctrlpropsheet ctrlscrollview
ctritextedit
GB2312
B.1.3 MiniGUI-STR
MiniGUI-STR 1.6.2 buildlib-min build/

#1/bin/sh

./configure \

--with-style=flat \
--enable-grayscreen \
--enable-tinyscreen \
--disable-galqvfb \
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MiniGUI
MiniGUI MiniGUI
| MiniGUI MiniGUI-Threads
| fbcon 8 16
| native/console
[ VBF
[ | Latin2 Latinl ISO8859-1
[ | BIGS5 GB2312
--disable-gb2312support
GB2312
u GB2312
[ BITMAP
[ JPEG PNG
| ““AboutMiniGUI”?
|
B.2 MiniGUI-STR MiniGUI .cfg
MiniGUI-STR V1.6.2 MiniGUI
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MiniGUI MiniGUI
etc/MiniGUI-pc3d.cfg /usr/local/etc/
MiniGUI.cfg MiniGUI MiniGUI

.MiniGUI.cfg /usr/local/etc/MiniGUI.cfg
/etc/MiniGUI.cfg
.MiniGUI.cfg /usr/local/etc/MiniGUI.cfg

MiniGUI
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section key=value
B.2.1 system
system MiniGUI
gal engine 1ial engine mdev  mtype
MiniGUI
gal engine 1ial engine mdev  mtype

B.2.2 fbcon gvfb

fbcon defaultmode FBCON
qvtb defaultmode qvtb
display qvtb X Window Display
0

B.2.3 systemfont

systemfont MiniGUI

font number name<NR>

<NR>

MiniGUI rawbitmapfonts
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varbitmapfonts qpf truetypefonts tlfonts
CreateLogFontFromName
MiniGUI

B type *
B facename Courier Times

B style

B  width *
B height

B charset

systemfont

0 1
1 2 3
4
ISO8859-1
systemfont MiniGUI 16
ISO8859-1 GB2312-80
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menu=1
control=1

B MiniGUI default wchar def
GetSysCharset GetSysCharWidth
GetSysCCharWidth GetSysHeight
default  wchar default RBF

B MiniGUI

mainwinmetric

B.2.4 rawbitmapfonts varbitmapfonts

font number

name<NR> fontfile<NR>

<NR>
font number 0
MiniGUI
<type>-<facename>-<style>-<width>-<height>-<charsetl[,charset2,...]>

B type rbf vbf qpf

ttf tlf
B facename Courier Times
B style
B  width

0

B  height 0

B charsetl charset2

A.2.5 mouse event
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B.2.6 cursorinfo iconinfo bitmapinfo

MiniGUI
rawbitmapfonts cursorpath iconpath
bitmappath
cursornumber iconnumber  bitmapnumber
cursor<NR> icon<NR> bitmap<NR>

<NR>

cursornumber iconnumber bitmapnumber
MiniGUI
MiniGUI

MiniGUI --disable-cursor MiniGUI

cursorinfo

bitmap6 MiniGUI
bitmap6 none bitmapinfo
IMEctrlbtn  logo About
MiniGUI --disable-imegb2312
--disable-aboutdlg

B.2.7 bgpicture

center upleft
downleft wupright downright wupcenter downcenter vcenterleft

vcenterright none

B.2.8 mainwinmetrics windowelementcolors

mainwinmetrics

captiony=+4 4

windowelementcolors
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B.2.9 imeinfo
GB2312
bitmapinfo pinyin wubi shuangpin ziranma
MiniGU
GB2312 --enable-imegb2312 imenumber
imenumber 0
B.2.10
MiniGUI
etc/MiniGUI-min.cfg MiniGUI
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/usr/local/etc/
MiniGUI.cfg
~/.MiniGUlI.cfg
[mainwinmetrics] [windowelementcolors]
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C
MiniGUI

MiniGUI  MiniGUI MDE MiniGUI
mg-samples  MiniGUI mgdemo GUN
GPL MiniGUI
MiniGUI 100% GPL 100%
GPL
MiniGUI 1.3.0 LGPL
MiniGUI
LGPL
MiniGUI
GPL GNU
C.1

MiniGUI V1.3.0

Public License GPL MiniGUI

MiniGUI COPYING
GNU Lesser General Public License
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100% GPL
MiniGUI

http://www.minigui.com/product/cindex.shtml

1) 100% GPL
MiniGUI GPL
GPL
MiniGUI
GPL
2) MiniGUI
MiniGUI
MiniGUI
MiniGUI
MiniGUI
n — MiniGUI
MiniGUI
GPL
n MiniGUI /
GPL
3)
MiniGUI GPL
MiniGUI
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[ | GPL

uC/OS-1I ThreadX VxWorks MiniGUI
| Linux/uClinux

MiniGUI
MiniGUI
| GPL MiniGUI
MiniGUI

[ | MiniGUI

GPL
[ | MiniGUI
4)

MiniGUI
GPL
——GPL
MiniGUI GPL
GPL MiniGUI
100% GPL
5) MiniGUI
MiniGUI
[ | MiniGUI
MiniGUI

Linux uClinux VxWorks
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C.2

LGPL

1.3.0 MiniGUI LGPL
LGPL
MiniGUI
LGPL GPL
MiniGUI
MiniGUI  “ ”
6
(13 2 LGPL
MiniGUI
MiniGUI
MiniGUI

@nman
S R

LGPL
LGPL

MiniGUI

LGPL
LGPL

MiniGUI

2

MiniGUI

MiniGUI

MiniGUI
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MiniGUI LGPL
MiniGUI 100%
LGPL
100% LGPL
[ | LGPL MiniGUI
[ | MiniGUI
/
[ | MiniGUI
MiniGUI
|
MiniGUI
|
[ | MiniGUI /
MiniGUI
MiniGUI
[ | MiniGUI
MiniGUI
C.3 GNU
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This
General Public License applies to most of the Free Software
Foundation®"s software and to any other program whose authors commit to
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using it. (Some other Free Software Foundation software is covered by

the GNU Library General Public License instead.) You can apply it to

your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author®s protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. |If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors®™ reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone®s free use or not licensed at all.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program"™, below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, translation is included without limitation in
the term "modification™.) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program®s
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.
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b) You must cause any work that you distribute or publish, that in

whole or in part contains or is derived from the Program or any
part thereof, to be licensed as a whole at no charge to all third
parties under the terms of this License.

c) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a

notice that there is no warranty (or else, saying that you provide

a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself is interactive but
does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. 1f
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program

with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of

Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable

source code, which must be distributed under the terms of Sections

1 and 2 above on a medium customarily used for software interchange;

b) Accompany it with a written offer, valid for at least three
years, to give any third party, for a charge no more than your
cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it. For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable. However, as
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is

void, and will automatically terminate your rights under this License.

However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.
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5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. You may not impose any further
restrictions on the recipients®™ exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

7. 1f, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

ITf any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies a version number of this License which applies to it and "any
later version"™, you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY
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11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS"™ WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

IT you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright™ line and a pointer to where the full notice is found.

<one line to give the program®s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type “show w".
This is free software, and you are welcome to redistribute it

under certain conditions; type “show c" for details.

The hypothetical commands “show w" and ~“show c® should show the appropriate
parts of the General Public License. Of course, the commands you use may
be called something other than “show w" and “show c"; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer"™ for the program, if
necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision®™ (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. |If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If this is what you want to do, use the GNU Library General
Public License instead of this License.
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