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Galleo Linux-based
Mobile Multimedia
Communicator

Ericsson Cordless Screen Phone
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Exilien 00101/00201
Handheld PC

AdomoWing
iRobot

Samsung Yopy
Aplio/PRO
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AdomopPad FrontPath ProGear

Diamond Rio

Nokia Media Terminal

PhatNoise PhatBox
Indrema Entertainment System

Nixdorf POS

Bluetooth

Screen Media FreePad
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Linux

a)ec:ificalion of |MT-2000 smart phone
(SK Telecom and Seoul National University)

Display and inter faces:

Riais

StrongARM SA1110 206M Hz

4" TFT LCD display
Touch panel
Bluetooth inter face
Camera
Voice codec for H.323
Serial and USB ports

Software related to PDA features:

Tynux(PalmPalm's embedded Linux) based on Linux Kernel 2.4.0
Trolitech's Q/Embedded

Opera Web browser

H.323 protocol,Vol P
AT&T Laboratories, Cambridge SIW MP3 player
Broadband Phone System Games

Pen Recognition
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* Universal Software Substrate
« Universal API, Extremely Portable Component
« COTS Software such Linux, Java, CORBA
* Seamless Spaces
« Context Aware Service/Device Composition
« Universal Interaction/Communication

* Infrastructure Services

« Scalable, Distributed, Highly Available Application Specific
Services Infrastructure

Japan Embedded Linux
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C, C++, Java

Linux
TCP/IP

Java, CORBA
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Linux ?

LinuxDevices.com

@Source is Available

WMo Run-Time Cost

DLinuxis more Robust

DJinux has excellent networking support
E7here are more drivers and tools availatle
t'snot from Microsoft

ELots of Programmers are Linux-savy
Dother
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Lineo uC68EZ328 Single Inline
Microcontroller Module

« CPU

— DragonBallEZ(2.7MIPS)

— 2MbFLASH ROM
— 8MbRAM

— Crystall.an CS8900A (Ethernet)
— RS232-C,LCD
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Linux

Rty
464kbytes TCP/IP, PPP, Ether, Serial, NFS, ext2, romfs)
ROM PID PORT STAT SIZE SHARED %CPU COMMAND
487kbytes 1 S 28K 0K 00 init
2 S 7K 0K 00 kflushd
RAM 3 S 7K 0K 00 nfsiod
Mbytes 4 S 7K 0K 00 nfsod
5 S 7K 0K 00 nfsod
RAM 6 S 7K 0K 00 nfsod
712kbytes 18 2 S 8K OK 01 /bin/sh
16 S 15K OK 00 /shinfnetd
51 S 23K OK 34 [shintelnetd
52 po S 8K 0K 20 /binsh
55 po S 3K OK 65 /shin/hitpd
5 S0 R 25K 0K 00
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X Window System(4-12Mbytes)
Mbytes
MBytes
Mbytes
Micro-X , Tiny-X(1-2Mbytes)
Microwindows www.microwindows.org)
(200kbytes -1Mbytes)
300kbytes
100kbytes
Nano-X (300kbytes )
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X X
Server only : 2592KBytes vs. 848KBytes RAM
Server+twm +xterme+xclock : 4584KBytes vs. 3516KBytes RAM
Server+KDE+xterm+xclock : 10924KBytes vs. 9316 KBytes RAM
Server+GNOME with Enlightenment+ xterm+ xlock
13896KBytes vs. 11780 Kbytes RAM
Server+Motif2.1 with MWM2.0+xterm+xclock
5780 KBytesvs. 3688 KBytesRAM
GUI Toolkit
Motif 1584KBytes RAM, 1582KBytes File Size
Gnome 1536KBytes RAM, 2922KBytes File Size
KDE 1824 KBytes RAM, 2668 KBytes File Size
Flyk 728KBytes RAM, 563KBytes File Size
Athena 960 KBytes RAM, 1027 KBytes File Size

2-40KB, 4-5KB, 50KB
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Web
Mozilla M14 ROM 21 MBytes RAM 0.9 MBytes
NetFront ROM 6.1 MBytes RAM 5.1 MBytes
ViewML ROM 0.7 MBytes RAM 2 MBytes
Netscape 6.0 ROM 17 MBytes RAM 0.9 MBytes

X Window + GTK + Mozilla
- 30Mbytes
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Linux

I
Java
OTI/IBM VAME Java2ME)  2Mbytes
Insignia's Jeode 2.8Mbytes
Kaffe/GCJ 4.7Mbytes
Blackdown 16.8Mbytes

Jeode

vm only: 360kbytes
vm + CG: 500kbytes
vm + CG +io/lang/net/ util: 1000kbytes
vm + CG + all classes but AWT: 1900kytes]
vm + CG + all classes: 2800kytes

m all classes 8n
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glibc, gtk
glibc:  Mbytes, Strip Mbytes

ROM

xscribble - graffiti like recognizer
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BusyBox:
The Swiss Army Knife of Embedded Linux
(200-300kbytes

ar,basename busybox, cat, chgrp, chmod, chown, chroot, chvt, dlear, cmp, cp, cut, date, dc,
dd, deallocvt, df ,dirname dmesg, dos2unix,dpkg, dpkg-deb, du,dumpkmap ,dutmp , echo, expr,
false, fbset ,fdflush, find, free,freeramdisk, fsck. minix ,getopt, grep, gunzip ,gzip , halt,

head, hostid , hostname, id, ifconfig, initinsmod, kill, killall, klogd, length, In ,loadacm,

loadfont, loadkmap, logger, logname, Is, Ismod, makedevs,

mdssum, mkdir ,mkfifo,mkfs minix, mknod, mkswap,

mktemp , more, mount, mt, mv, nc, nslookup, ping, pivot_root,

poweroff, printf ps,pwd ,r date readlink, reboot, renice reset,

rm, rmdir, rmmod, route, rpmunpack, sed, setkeycodes, sh,

sleep, sort,stty, swapoff, swapon, sync, syslogd, tail, tar, tee,

telnet, test tftp,touch, tr, true,tty,umount,unameuniq,
unix2dos, update, uptime, usleep,uudecode, uuencode,
watchdog,wc wget , which, whoami, xargs, yes,zcat, [
TinyLogin:

The worlds smallest login/passwd/getty /etc
n Embedded Linux Consortium
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Midori Linux(Transmeta)
http://midori.transmeta.com/

Crusoe Internet Appliance
Linux
ACPI Power management
Crusoe
ramfs RAM
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Linux on PDA

Compag iPAQ H3600 PDA

StrongARM, WindowCE

MP3 Player
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Linux

Microwindows on iPAQ
Microwindows
Nano-X
X

FLTK(www.fltk.org)

GUI
ViewML(www.viewml.org)

www .microwindows.org

|
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The Qt Palmtop Environment( 2.5M)

Qt Embedded GUI Toolkit
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Linux

PocketLinux on iPAQ( )
Java Kaffe) XML PDA

Handwriting  Application Manager Email

MP3 Player recoginition
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Theme Wizard

Movie Player

News Data

Keyboard
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20% CPU
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— Real-Time Mach
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Linux

GNU GNU Public Licence)
LGPL(Lesser or Library GPL)
BSD License

Sun , Netscape
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RT-Linux, RTAI, Linuxon ITRON
(Imsec )

Hard Hat Linux, Linux/RT
(Imsec )
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* Denial of Service
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o (MPEG2 DV, RedVideo)
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XHTML, XML,

0SGi, HAVi, XSTL, XMLScheme

Jini, UPnP
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