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Abstract

Currently the embedded systems is used widely especially in the Real-Time systems for
example control system, multimedia ctc.To develope the real-time task has many complex levels and
necessary to consider time constraint for service that depend on the application

To develope the complex real-time task must use the operating system. The operating system
will make development procedures easier and convincingly. The famous operating system for developing
embedded systems and Real Time systems is Linux.

This project presents the research and development the Real Time systems that use Linux as

the operating system for using in the embedded systems.
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struct rt hal
{
struct desc_struct *idt table;
void (*disint) (void);
void (*enint) (void) ;
unsigned int (*getflags) (void);
void (*setflags) (unsigned int flags);

void (*mask and ack 8259A) (unsigned int irq);
void (*unmask 8259A irqg) (unsigned int irqg);
void (*ack APIC irq) (void);
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void (*unmask_IO_APIC_irq)(hnsigned int irqg);
unsigned long *io apic irgs;

void * irqg controller lock;

void *irqg desc;

int *irg vector;

void *irg 2 pin;
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2.7.1.1 Binutils
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2.7.2.2 Scheduling/Tasking
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2.7.2.6 maﬁua"lausﬁﬁa A% (Kernel Library Functions)
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2.7.3 a“lw‘“’lmnas‘ (Device Driver)
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2.7.3.1 noulaa (Console)
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2.7.3.3 'IaBadia udendlas (Filesystem Block Device)
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2.7.4  5ulnilaus3 (Runtime Library )
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printk T3 luadnilivles uasimsiewiioduerdnaluds Idnansiines 1 (stdou 54
szuumssonlaussimsUsunluiteivanuannsavesszuy Tasufnnoves uClinux 5ila
ushite lfnuddeiug e 3 FadauInajld GNU glibe 5e newlib

daty ieldmusalauswiuanilaenssulnifadudand dealszneudasiia
Tsunsuitadrsiumn, fofnuacne ved system call APL mMsdsudgaud lugfivves Vo, wazms
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2.7.4.1 Program Entry Code

7Y o 2 2 a TR a
HefdumdnyesgaaeslusunsuTudas main 1ao entry 9599 9% 1161 entry fioglulavs
= asy a4y a Y 1 s d oy . &
5993% 1nATITUAWTUAANAIAYY A error (ermo) LAZWOUIADS NINBITY (environ) 21MTURINS
] Ja 4 o B Ia J 1 o a vy o = 1
d4915NULUA arge 1Az argy 1084 main TaversiamudiozadniifoadesiullsunsugniSonsin
1 1 £l y o o '
3 nu start_thread (ag‘lu proc/processor.h) 1@ execve system call 9 14 start thread WOITABN A
a < = i o { d ! o
AanaIAvesRouNAgNAUMNGULN Tudauved program entry code iWudaniszneumsiauana

start_thread gmmﬁﬂugﬂﬁ 2112

@#include <sysdep.h>

@r0 = argc
@rl = argv
@r2 = envp
@sl = data segment
.data
.align 2
.global environ,errno
environ: .long O @allocate statice space for

environ pointer errno: .long 0
@allocate static space for errno
.text
.align 2
-global start,_start, syscall error
.type start, %function
.type _ syscall error,%function
start:
_start:
ldr r3,= data start @adjust the data segment
base pointer
sub s1,s2,r3

ldr r3; .13 @load the address of eviron

str r2, [sl,r3] @store it to the static
data

bl main @call the function main

ldr x0,=0 @normal exit....return O
.L3: .word environ @address of label ‘environ’
__syscall error: @handle errors during system
calls

ldr r3, .L4 @load the address of errno

rsb r2, r0, $0
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str r2, [sl,r3] Qerrno=-result
% mvn r0,$0 @return -1
mov pc,lr

.L4: .word errno @Qaddress of label ‘errno’

3 il 2-12 uama Program entry code MM suauia environ F9a930910 sys_execve kernel call

2.7.4.2 System Calls
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2.7.4.4 Heap Allocation
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2.7.4.6 Flat Memory Support
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3.7.2 Generate Kernel Image
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- Code maturity level options
- [*] Prompt for development and/or incomplete
code/drivers
- Loadable module support
- [*] Enable loadable module support
- General setup
- (Atmel-AT91) Arm system type
- (327680000) Asyncronous Clock Frequency
- (00000200) Base Address for boot parameters
- (02000000) Base Address for DRAM
00180000) Amount of DRAM present
01002000) Base Address for Flash memory
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- [*] Networking support
- [*] System V IPC
- [*] Reduce memory footprint
- Floppy, IDE, and other block devices
- <*> ROM disk memory block device
- <*> RAM disk support
- <F> Release empty RAM disk block
- Character Devices
- [*] Atmel AT91 serial support
= [*] Console on Atmel AT91 serial support
- (FFFDOO00O) USART 0 base address
- (FFFCCO000) USART 1 base address
- Networking options
- [*] TCP/IP networking
- Network device support
- [*] Network device support
- <*> PPP (point-to-point) support
- File systems
- [*] /proc filesystem support
- <*> ROM filesystem support
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51 Yerminal

ound an Atmgl ATS1M404xx arm? prgfessor |
Atmel AT91 sgries microcontroller/support (c) 2000,2001 Lineo\Inc.
is in RAM -- resery/i 1

Memary : 936k/1536k available (404k kernel code, Ok reserved, 196k data)
Swansea University Computer Society NET3.035 for Linux 2.0

NET3: Unix domain sockets 0.13 for Linux NET3.035.

Swansea University Computer Society TCP/IP for NET3.034

IP Protocols: ICMP, UDP, TCP

Linux version 2.0.38.1pre7-atmel (rootBcupid) (gcc version 2.96 20000519 (experi
mental)) #37 .. .... 25 18:12:339 ICT 2001

Atmel USART driver version 0.99

ttySO at Oxfffd0000 (irq = 2) is a builtin Atmel APB USART

ttyS1 at Oxfffcc000 (irg = 3) is a builtin Atmel APB USART

Ramdisk driver initialized : 16 ramdisks of 4096K size

Blkmem copyright 1998,19389 D. Jeff Dionne

Blkmem copyright 1998 Kenneth Albanowski

Blkmem 1 disk images:

0: 208E810-208ECOF (RO)

PPP: version 2.2.0 (dynamic channel allocation)

TCP compression code copyright 1983 Regents of the University of California
fPP Dynamic channel allocation code copyright 1995 Caldera, Inc.

PPP line discipline registered.
Kernel panic: VFS: Unable to mount root fs on 1f:00

CTRL-A Z for help |
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2 14 o %
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= o ' s A & sy A =
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Shell laglidnyazmsnadeuruBivuaeuneunii lasginadnimaunesdia udiiosini
a < d o o = 3 1 3
Tdsunsudeuaztulusunsuiidy Sulldunsulumsnaaousg 2 4u fe
L. MInaaeud Shell annsasumideanng lsmumanesiia’ld

J ¥ 1 1] kY
2. msnageusdenug AT ¥ Shell dahazuansde e

- cod waeulasnnesilagiiu

- sleep ngaM Iy lunueIni
- chgrp uh b group voa'lWd

- chown  udludwe (user) voslWd
- cmp wWisuiienIndaedlns

- op mawn'la
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- df seamuanld liuazimdongues file system
- echo LAAINGUONUTE
v 4 &
- exec suldsunsuduauuumu
- exit 89N1A shell
g Y A ' ' °
- free Neamvnanls lluazimosgueaniieniud

9y '3 a
- hexdump  waaadeyalulWduuugiudumn

4 A
- hostname UTANYDLIAT B

- kil Manevsodd signal 1119 15 er
- In ’SdﬂﬂlWﬁ’
- s ugadllduaznosiwazidonlulasanes dagiu
- mkdir a519laisanes
o o 4 %
- mknod - adrellddmTugunsal (device file)
Y J [ = 2 £
- more saadoyalulWauuudnussfasuiianine
I o o
- mount 9 file system 184 latsanesnsmua

A s =y 9o /) Y
- umount LantuIn file system #lddimsannls
- my Sovioulasuie lnd

- printenv L@ environment ﬂ%gﬁu

- pwd uaaalasnnesagiiu
- pid serad id vo Isiailagiiu
- quit 29NN shell
- m av'lva
- tmdir av laisnnes
- setenv @4A1 environment
- source suldsunsuaiuiodunolylng

o o
- sync flush TWilosuoq file systems

o /Ao o

- touch 1faou timestamp voa Trl@nfifunariligriv
- umask MY UA mask AIMTU permission nanamsiulud
- ps weraldsiraninueg

vy 4 @
- cat wanadoyalulaunusnuse
- date uanuazlasuiunalvesszuy

' 9 [ ' [k
ndannd ldnadeviui 1 udr18nadsingdeguii 4-2 luzfid Taerenaumneiay 1 e
¥y a3 o =2 o v o v WY ¥ aa v
THuI shell mnsahauaudatusesuida1duds uaz lugUiid Tasrenaumneay 2 nanald

Wunemnsotousidaud U147 sheit 18
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Fl2 Sessions Settngs Hep

Found an Atmel RTOIMA04xx arm? processor

¥itmel AT91 series microcontroller support (c) 2000,2001 Lineo Inc.
ernel binary is in RAM -- reserving 534k for the kernel

Calibrating delay loop.. ok - 14.43 BogoMIPS

Memory: 972k/153bk available (376k kernel code, Ok reserved, 188k data)
Swansea University Computer Society NET3.035 for Linux 2.0

NET3: Unix domain sockets 0.13 for Linux NET3.035.

{Swansea University Computer Society TCP/IP for NET3.034

IP Protocols: ICMP, UDP, TCP

lLinux version 2.0.38.1pre7-atmel (rootBcupid) (gcc version 2.96 20000519 (expert
Atmel USART driver version 0.99

ttySO at Oxfffd0000 (irg = 2) is a builtin Atmel APB USART

ttyS1 at OxfffccO00 (irg = 3) is a builtin Atmel APB USART

Blkmem copyright 1998,1999 D. Jeff Dionne

Blkmem copyright 1998 Kenneth Albanowski

Blkmem 1 disk images:

0: 2180000-B29703FF (RO)

IPPP: version 2.2.0 (dynamic channel allocation)

TCP compression code copyright 1983 Regents of the University of California
PPP Dynamic channel allocation code copyright 1995 Caldera, Inc.

PPP line discipline registered.

VFS: Mounted

£ Fempnal S LTS
Fl2 Sesions Settings Help
curnd an Atmel ATY91MA04AXx arm? processor

tmel AT91 series microcontroller support (c) 2000,2001 Lineo Inc.
ernel binary is in RAM -- reserving 534k for the kernel

alibrating delay loop.. ok - 14.43 BogoMIPS

emory: 972k/1536k available (376k kernel code, Ok reserved, 188k data)
wansea University Computer Society NET3.035 for Linux 2.0

ET3: Unix domain sockets 0.13 for Linux NET3.035.

wansea University Computer Society TCP/IP for NET3.034

BRI T EEOE N [P Protocols: ICMP, UDP, TCP i
; . inux version 2.0.38.1pre7-atmel (root@cupid) (gcc version 2.96 20000519 (experil
0 .w'i [Pl Terminad No 1 Atmel USART driver version 0.99 !

oo ey ¢ tyS0 at OxFfFFfd0000 (irg = 2) is a builtin Atmel APB USART
ttyS1i at OxfffccO00 (irg = 3) is a builtin Atmel APB USART
lkmem copyright 1998,1999 D. Jeff Dionne
Elkmem copyright 19398 Kenneth Albanowski
lkmem 1 disk images:
0: 2180000-B29703FF (RO)
PPP: version 2.2.0 (dynamic channel allocation)
ITCP compression code copyright 1989 Regents of the University of California
PPP Dynamic channel allocation code copyright 1995 Caldera, Inc.
PPP line discipline registered.
FS: Mounted root (romfs filesystem).

[Sash command shell (version 1.1.1)
> Hella... :-)Q

b4

H 1
[ tew,|[[ETermnaiNo 1

NOR | Minicom L

1

711 4-2 masesuddanazmslamaaliny shell
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Fle Sessions Settings Help
sleep seconds =
chgrp gid filename ...
Fhmod mode filename ...
ichown uid filename ...
cmp filenamel filename2
cp srcname ... destname

df [file-system]

echo [args] ...

exec filename [args]

exit

free

help

hexdump [-s] filename

hostname [hostname]

kill [-sig] pid ...

1n [-s] srcname ... destname
1s [-1idC] filename ...
mkdir dirname ...

mknod filename type major minor
more filename ...

mount [-t typel devname dirname
mv srcname ... destname
printenv [name]

pwd

pid

quit

rm filename ...

rmdir dirname ...

setenv name value

source filename

sync

touch filename ...

umask [mask]

umount filename

bs

cat filename ...

date date [MMDDhhmm[YYYY]] -
/>

CTREL-a 2 for help | <500 SHL | NOR | ‘Minicom 1.83.4 | VTLi0Z | Online 14:0& ¢ |
i {

[INew_ [P Termnal No 1] sheino 2 PFlshelvo 3 [P)shel No 4

3N 4-3 maameluvod sheli

4 a v o & ' o o & o o w &
i shell niouiazsefumdands de linaasiudafidaves shell paf1Fadamuisn
a v Yo o = = < o v
i5ung 18910 shell Taaldm1da help naaalugiii 4-3 wazlugui 4-4 neraams§a91u shell U19R1AA
Aall 2NaNHIBEY 1 A9 date W00 TUNA990U Jenanmnemy 2 Mde df 29naunIeEay
3 M9 mount 11015129 proc file system 147 /proc Az NAUMIIBIEY 4 M4 Is oA WS
uaz larsanes 1u /proc
: o = vy d w1 dy
10013199 4-1 Nsznondis 4 daud Asao Tl
1. fida fio mdamelu shell RenusoSonldla
' v .
2. Gonlduimsveunesiua AvdnvuzmsiSenlFusmanesiuanamduiuiianumien
= < Y o o ;’ o v =]
Yoannuie 1y Falusadudwenhiddniudesmusamanldedugndod idiae
a o o a1 P! = Y a g m oy ya - Y 1 [T
Tumdandnziimssenlsusmsveunesiuaua 1185 on1d 19y free 1Wudimsz
[ 1
Lﬂumwi’fagamﬂ proc file systems (/proc) LN
VA o @ o a4 . Y Ay o & Y
3. mwnsonaaeu @ Aemduiuannsafivziimsnasevlduse lu mazuamdedes
= a Y 5 ~ [ [} o &
imsvouadlylu file system #3654 root file system #i 190ge 11 1d0t1980 Sufludes

a vy

a 4 ] <
13N file systems 9UDNAIY 13U RAM file system udu

'
=) o

' v
4. nagouru Ae Mduiudioihimsnageundnihnuldgndeanse li
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| Fle Sessons Settings Help

s
at filename .
id

ate date [MMDOhRem[YYYY]]
/> date - 1
Mon Jan 1 00:02:28 2001
®

/> df
Total bytes: 229376
Free bytes: O
Total nodes: O

Free nodes: O
/> mount -t proc none proc @ @

/> ls proc
1
2
3

cmdline
cpuinfo
devices

dma
filesystems
interrupts
ioports
kcore

kmsg
loadavg
locks
meminfo
mounts

net

scsi

self

serial

stat

sys

uptime
version

/>
CTRL-H C for help |

'O r\:ewj![f,lTermhalNo 1

Se00 SN1- | HOR | Minicom 1.33.1 |

YT10Z | Online 36:34

FUN 44 HANISAIIMUNAIGTIVO shell

A15197 4-1 MGV shell NN1INATOU

fds Sonly @150 | NAgoUMIY
Ysmsved | nameuld
nesiua

1. cd X

2. sleep X

3. chgmp - - -
4. chown = - .
5. cmp = X - X
6. cp = = -
7. df X X X
8. echo - X X
9. exec X X X
10. exit - X X
11. free - X X




o
(O8]

Sonly A0 | neaeuHIud

30
2
pry

usmsvee | vneaould

o
INDIUA

12. kill X X X

13. In

14. 1s

15. mkdir

ST T i

16. mknod

17. more =

18. mount

T I T e

19. umount

T B e

20. mv

21. printenv 7

22. pwd

ol R

23. pid

TR T BT e

o B I e

24. quit J

25. ™m

26. rmdir

Rl B

27. setenv

X
28. source = X
X

29. sync =

30. touch X - &

31. umask = - -

32. ps S X .

33. cat = X X

34. date X X X

v
A o

2 Ed 1 [ '
msnageuluduilidudwiddnunilomnuimsvounesiuaiudazAdaved shell

= 9 o

:;I a 4 L4 Pa Y =1 o O o ]
Sonlfiuiluusmsiugiuveunssivaideaiinuldedigndes Tuamided luamisanaaeu

]
p=} °

Yy g Y o Y A a a Ao o & A A v ) v DA
llﬂﬂ?ﬂn’iﬂNa"mJEJﬂmlﬂuﬁE)x‘liJmiwwun'WiJm:J@ﬂ uazuﬂ1ﬁdﬁudﬂma‘ﬂﬂ’dﬂmm’ﬂnNTL!uuﬂﬂ’e)

Q

ué’acﬂyy

o o Yy v a ° a A o v g
AT ps ANUUI u@]aaw1"lﬂ@TuTﬂmzmwmmmsmmmLmuwﬂuﬂu ua:mammsuﬂ"luzﬂu

Y o o a o

o o y 4 g Y o Y2 Y A g =
Srwauudididenannsodmanuld deud lvudrihn1dadesimsnaaeuiivinduiynini

MIMUINLVUNATIUNS 8l
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nndyniiensziannmssuiamuunadouicldnaassaselUsunsuivumaaeu

' 14

Tasfimssruauuu@eddu wuh hifidywiesls ildawisoagy 1dnilyaninaiulaldun

NMINUIUUVUNATBY Ue01naInMsNAoy Iwaesdoalinmssinlaussuddwalims

o

o o a = 4 s (=) [ a o
$1eamsAnnuuuunatouiilgn msizidesninms Iusmwesh 14 bhilidsanisiferduiay

NANYY

423 PINATBUAUUBWNATHNUGIY

1 o U 1 "W Y 1 .
faudmsnaaeuTusunsy Shell udrvzauisosinanld uan luldnuiea1ua1 uClinux
y a & 4 Y & = o & Y o R & v a P

wliusmsdunuguldnmue Jsuiudeuh Tsunsudunduiudewas o ldauuudyndun
o 3 =& ::;dy Y o [V dy )
Mmmsnaaoudls ¥ lunilldih Tdsunsusede liviinisnaaey

1. Tasunsy atmel-init

2. Tusunsy ping

3. Tisunsw shutdown

L

v
o Y o [
lunsnaaevilideshinisneuinnesiualisessmnsouiodie (Network support) 8114

3 v v
=1

Y ' v 1o o £ o a o 1 1 4 =
Lﬂﬂ'iﬁ\illﬂﬂ151’!ﬂﬁﬂﬁlﬁﬂuuﬂvl.lm'u‘l]uﬁE]Q‘i’l"lﬂ’liﬂauﬂﬂllazﬂﬂuulwaclﬁll UANBIIUAUDIIISY
Ta o E o Y o u’/‘ o Y [ A I v A Ao g '
yualvaiau L vl luaad duiuaasiimsaeudinlnsessuinieaouagmounsuium

& & < P2
1Y Men11us 52 lumMsa1 1vaa

4.2.3.1 Tdsunsu atmel-init

. A o Ao v Ho o 3

Tusunsy atmel-init 11U Tdsunsuiiminiws suaa 1 ndududedldluldsunsy 1dun
v I~
- AL file systems (¥W proc FS, RAM FS (ludy
= o @ e 1 [} I~
- M9ASBY interface HMTVYUNF01LATDUY 15U loopback, Ethernet 1T udu
o o a o ad ' =
- SRS service MIUTUUBNWAIRFUUDUIFS WINDS 13U telnetd, httpd, fipd 1T udu
w o 1 I~

- mssuldsunsunaly iy shell fudu
& o Y VS a ) . . . 0’1‘ 9 o &
ovimsnaaoulae i atmel-init Swiluneonnansuusn (First Application) 11 lAHa& NN

[ =t o @ I's 1 o = o
1517 4-5 Turnauuaadldiumadnnvoa TUsUNT U IITORIIMT LN 16501 inteface LAZTU

U

shell lApg19gndes
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1 S Terminal -

Fie Sessons Settngs b | | -

Swansea University Computer Society TCP/IP for MET3.034
IP Protocols: ICMP, UDP, TCP
inux version 2.0.38.1pre7-atmel (rootBcupid) (gcc version 2.96 20000519 (experd]
tmel USART driver version 0.99
ttySO at OxfffdOO00 (irg = 2) is a builtin Atmel APB USART
ttyS1l at OxfffccO00 (irg = 3) is a builtin Atmel APB USART
Blkmem copyright 1998,1999 D. Jeff Dionne
Blkmem copyright 1998 Kenneth Albanowski
Blkmem 1 disk images:
0: 2180000-C29803FF (R0O)
PPP: version 2.2.0 (dynamic channel allocation)
TCP compression code copyright 1989 Regents of the University of California
PPP Dynamic channel allocation code copyright 1995 Caldera, Inc.
PPP line discipline registered.
VFS: Mounted root (romfs filesystem).

///,/”"‘—> Atmel Initialization

Linux release 2.0.38.1pre7-atmel, build #39 ... .... 27 00:43:12 ICT 2001
atmel-init release 1, build 0.1

Mounting proc on /proc
Expanding initial ramdisk image into /dev/ramQ
Can't open compressed file /ramfs.img

Mounting /dev/ramO on /var

Attaching loopback device

CTPL-A £ +¥or- h=lp | 9600 M1 | HOR | Minicom 1.53.1 | MTA0Z | 0Online 36:14

Do [ reme o 1]

gl/ﬁ 4-5 Tl]ﬂ!niw atmel-init

Y . ' . E
lumsnadouiinly amel-init Fudlusunsuninsiinunarelssinmiv usazUseian

== = 3y a 4 [ @ 1 9 o Y a 4 Y
ﬂMﬂ15ﬁﬂﬂi%ﬂiﬂ?iﬂﬂﬁﬁﬁﬁLuﬁﬂWiﬂﬂuqllT?Uiﬁﬂjuﬂ1§ﬂﬂﬁ01ﬁni1%U5ﬂ15m8%ﬂ@5&uﬁ1ﬂ@813

o))}

4.2.32 Tisunsu ping

T13unsw ping zﬂuIﬂmﬂsn*ﬁ“l%'mi‘nﬂaaummau%"umam%’aﬂiwmmqﬂﬂsnfm?mha
1 3y [
Yaremalugalis Tanoa TCpap duihyTus Taneafiug udmsudumesiia Tnefi Tsunsy ping

o d ] { [ = ..
wihmsnaaougUnsaiinTou1e loopback N lAsART ol interface 131182 Tae 15 Un53 atmel-init

]
I3

5 — = & g °
wafi ldninmanaaeulaems ping luiTed 127.0.0.1 Fuflulefves loopback 1121 15
<1 o o @ o o [] v [ @ { o
uinng wag RS UMsAeUTUATUINSINIY 15 LR NN U A AHadny lugUi 4-6 uaadaens

a A
nauann



£ Termmal

ounting proc on /proc

xpanding initial ramdisk image into /dev/ram0
an’'t open compressed file /ramfs.img
Mounting /dev/ram0 on /var

ttaching loopback device
Warning: Bogus netmask
Starting task manager

init: Reforking task 'sh’

{Sash command shell (v L)

=LRdfngrv] [-c count] [-
-p pattern] [-s packetsize]
ffg -c 15 127.0.0.1

i wait]l [-1 preload]
[-t ttl] [-I interface address] host

G 127.0.0.1 (127.0.0.1): 56 data bytes
64 bytes from 127.0.0.1: icmp_seq=0 ttl=64 time=1.5 ms
64 bytes from 127.0.0.1: icmp_seq=1 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=2 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=3 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seqg=4 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=5 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seg=6 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=7 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=8 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=3 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=10 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seg=11 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=12 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seq=13 ttl=64 time=1.6 ms
64 bytes from 127.0.0.1: icmp_seg=14 ttl=64 time=1.7 ms

-—- 127.0.0.1 ping statistics ---
packets transmitted, 15 packets received, O% packet loss
rooqd-trip min/avg/max = 1.5/1.6/1.7 ms

CTRPL-A £ *or hal

line 2G:

FUN 4-611/5un5% ping

66

=< Y .:y [ 1d o =1 a ; g = ) o
DULUIMNITNATDUUHITHIU u,mmﬂmwmmsmaaummswugmmamumsamﬂisﬂ‘u

' 1 z o & Ay a A ale o d?‘ o < A ]
A1UNIUU i]'lllhﬂ’lﬂﬂQ?Jﬂ'lﬁ’lﬂﬁﬂmWiJmil’f)ﬂiuizﬂuq@ﬂlullagﬂUQﬂﬂimLﬂii)‘ll']ﬂﬁﬁ'lﬂ“]ﬂizmﬂ

= Y "W Yya VoA 1 tdyd 1 o £ @ 4 Y ° Yo [
ﬂQlL?J')']‘Ugulll"lﬂiJﬂ']iﬂﬂﬁﬂU UALHBIINAIUUUTIUNINGIUDINU E1TAUITUDY ‘Vl'](l'ﬁjJﬂ'ﬂllu]uhhj

FY 1 a A:‘ 9 A 1 ° Y 1 L4 PRy = d a
'lﬂqnmsmiwugmmmmmiaﬂnm)z‘nmu"lﬂammnyjmmwu‘luauﬂmmn

4.2.33 1Usunsu shutdown

3 o o [ a ° o A
Talsunsa shutdown 1 Tdsunsui g msveniannis iy () niedldssuusy

o ] = 9 dy =] o a "o 9 = = Y a 4
Mauln (reset) mumﬂﬂimemznmswmu'n"lmmmauuazumiLian‘hmmﬂmmmma

Ed
Hoown ua Isunsuiinianusudulums ldau

dy 1 [~ § L2
msnarevlysunsuiivzuiseamilu 2 1y fio halt 150 reset FIHATHEIINNISNAT DL

uaaa 13 lugdii 47
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G
Flle Sessions Settings Help
mounts

et

scsi

self

serial

stat

sys

uptime

version

/proc> cat uptime

145.15 144.72

/proc) shutdown -h now <@— 1
Sash command shell (version 1.1.1)

/>

Sash command shell (version 1.1.1)
/>

Sash command shell (version 1.1.1)

/> System halted - @
Sash command shell (version 1.1.1)

/> 1ls

bin

dev

etc

lib

proc

var
/> shutdown -r now ~— @

Sash command shell (version 1.1.1)

/>

Sash command shell (version 1.1.1)

/D

Sash command shell (version 1.1.1)

o Angel Debug Monitor (serial) 1.04 (Advanced RISC M)

9500 3N | HOR. | ‘Minicom 1.535.1 |

YT10Z | Online 36:29

®

Uil 4-7 Vsunsau shutdown

0
o a

103Ul 47 wnaunineay 1 AeArdeluniy halt szuv tazluranaunuie 2 uaaeii
3200 181015 hattudr udlensedloudrdaudr 11 shell Usingdndeenuisafiiaiua uaas
a - s o Yy v o & Y v ' A o o
vimsiiveansiuanuld ligados suiludedinisud lude 1y 1anaunmonae 3 fefidalums
< v sy y o ¢ A
reset 53U Hag lunnaunuiemy 4 1uwadnsn 1dv1n Tusunsuveadivesa ATO1EBOI waile

o

a ° [ Y a 1 a ;‘ kY £y
suihanulnd saaslimunusnsiinuldgades

4.3 uClinux MunuuUDSealng

1 @ a 3 = Y I=}
ludmvesmsianiuanumumsanad s ea Ind Wiy uClinux Tasldssuudynd

= P o 3 @ [ a ] dy 3 o I~{ ~
nuuiSealndfidon ude RTANTY §3lemsamuanyaiso ludiuild S udui dog
AWauae 1 ua ldinsnadeunNuaIL13a¥94 uClinux N8 sa N1 a1 R IIULDL
= Y Y A ' ° = o o . A o s
Soalnilanse 'l Tasih lUsunsunageuauuuusoalng 115UUY uClinux FRIIULUD DS
AT9IEBO1 Fa519aziBoaaz Insaas umsmamvealusunsuiiwmamey aunsag18ain gile

v a J ) <
ﬂ'l'iWWUW?SUU@Hﬂ%LLUULiﬂaVlWM
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3 = L3 5 o o
MINATOUANUAINITON AU 88 1nTv0 9 uClinux Taeni TUsunsuusy Tnelysunsy

[ 1Y

hwmageviimivadauaulasiimssua 2 nulunameuiu Suannudidyvesnu
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o THnuniidiauanudidymnnhiannse®ims preemptive Nuilidwoanudidadinald
sy v A . o = Y v o
rai 1d91n1IMAB09AD uClinux ansasunuuuuSea Indldedagndes Tagmiveryu
dnvazimunemuGoa Indaadl
- aduauINAITIY POSIX 4
- fixed priority
- ANNTIMINUNAUNS DU

- ANUAUMIINAIALNULUY preemptive
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i
AT9IMECO] IasanyuziaL Adi

o s o
sumeldliswawes vuanilasnssuassga ARM 11uAs ARM7TDMI
Aeawe1da
Y ' o [ L4
ADIMTNUIEAINT10619 Tm lua
d Y 1 a 4
YAABSIUATBINIT 600 118 11
aUauNM MBS DU
A1V U ROM Filesystems
I~ 1
Root Filesystem (A1ogn18 115y
' y
yurantreanudIiamsoldlunshiauivegiusuiaves uClinux 1ag Root
Filesystem 1323794 800kB - 1MB Tagdimsiinumiavesntitennuiilasly 19nsaves
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nseamsnedny Tdsee

I'd
131U filesystems LYY ROM Qg proc

a 9 A 1 o U =< d A 1
VINITNWATUATOVIYISAVAN Sﬂuhlljﬂﬂﬁgﬂﬂimlﬂ’i@%'lﬂ Uszian loopback
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1.2 AT9IMECO01’s Schematics
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