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Target System S/W

B = oss

=
— RTOS: FreeRTOS (+ remote debugging)

« Open Source Realtime Operating System : http://www.freertos.org

= OSEK §§' RTOS=2 Hd%' "amm http://trampoline.rts-software.org/

— Libraries: RTOS version of libwifi, libfat, libnds, pa_lib, ...
« Modify OSS to multitasking version : http://www.devkitpro.org

— Shell: configuration, download & run, file management
— Virtual device software
— Sample Applications (game...)

D HANSUNG
UNIVERSITY
Embedded Systems Lab., Hansung University



Trampoline - Original

Host machine

Task 2

VIPER

Virtual

Trampoline

Processor

OSEK kernel

EmulatoR

(Mac OS X,

UNIX based Host Operating System

Linux, ..)

Unix process

/1 POSIX signal | [T

Embedded Systems Lab., Hansung University

OSEK application tasks

Interrupt handler of Trampoline

HANSUNG
UNIVERSITY



Trampoline — Nintendo Porting

Eclipse CDT GOIL

Task1 Task 2

NDS | Trampoline
library | OSEK kernel
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* FreeRTOS - S| = £l
— Open Source Realtime Operating System : http://www.freertos.org

- osek/vDx =g RTosel TrAM ] [T1T] olx 2=

— GOIL + Trampoline OS (OSEK)
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 Remote Debugging (USB)
— GDB Stub Module

& Debug - FreeBTOS/source/main.c - Eclipse

FEile Edit Source Refactor Mavigate Search Project Bun  Window Help
TS @i 0 dEGS - | Me Hodl-%0 e 75 | %5 Debug | 2
%5 Debug 5% e 0t O ] W 8 B @ g T i o0 T = O|[te=Variables 33 4 Registers | mi Madules| £ s B | 5 % R i T O
= [£] FreeRTOS Default [C/C++ Remote Application] Mame Type Yalue
= iff FreeRTOS elf # pvParameters void + =0
=g Thread [1] <main> {Suspended : Breakpoint) 9= cnt int 1
= testTaski() at main, c:43 0:2000303
= testTaskl() at main 37 Ox20002fc
= 0«0
gl gdb
maine 53 @ portmacrah | [ Makefle | [T]BreakPoint() at 0x2004a70 | [4] gdbStube | = 81(5= outline 22 - v AR e Y C O
it : o A || u FreeRTOS R &
int cnt = 0: -l taskh |
U ndsh
while (1] .58 etdinh
¢ 21 time.h
cnt++; 58 stdlibh
iprintf ("Taskl is Running, Count: :dyn", ont); =| 8 wirtualdio b =
:_ - %8 card_spih
wTaskDeTaw 10001 e % gdhStubsmh
| E ; 18 i Tonled fnid 3 i o)
B Console 52 ¥ Tasks| . Problems | 3 Executables | [J Memory| 8 Breakpoints | R R e 5ﬂ|@|@‘ e = =
FreeRTOS Default [C/C++ Remote Application] FreeRTOS, elf
npé | Wiitable | Smartlhsert | 43155

Eclipse AH0IM 217 C|t{Z
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Shell Program
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USB, Wifi C}2 2 E Alsl

X ine veri. @®. Jul 26
T K. Slmasiss Boestc

Xx7| 3lH - LCD MEH (CIREE R E MEH 0&)
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« Host System S/W (Windows, Linux)

— Eclipse IDE: devkitPro

 http://www.eclipse.org, http://www.devkitpro.org
- remote debugging 7|5 F7}

— Console Downloader (WIFI, USB 0| &
a|

« Wifi Download Server X| 2 (2%+sH AlS Al

- Adapter Hardware (optional)
— Atmel 32bit CPU
— A A| FreeRTOS At
— USB, Serial, JTAG S |4 /M
— 3D 7} M, LED, GPIO £ AlX| H/W
— FIpHQl HX|o| =EdE 2ol M =St H/W Board
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* Ecl CDT
clipse-
°
- R te Deb
emote veou N
[ -
- USB / WIFI Download (O{S4E{ B 7} Q= ZS WIFI ot 0|8 71s)
ownloa & E HAT ST = VS /IS
& Debug - FreeBTOS/source/main.c - Eclipse
File Edit Source FRefaclor Mavigale Search Project HBun Window Help
Ci= B0 ®ES (S S e 175 [ %5 Debug | &
# Debug 5 L e W 3T i 0 T T O Variables 5 il Flegisters | mi Modules| 1 st )| 5 % R | ST SO
= [T] FreeRTOS Default [C/C++ Remate Application] | Name Type Yalug
= i FreeRTOS, elf » pvParameters void + [i¥]
= Thread [1] <main> (Suspended | Breakpoint) 9= cnt int 1
- = tastTaskl() at main, c:43 0:2000308
testTaskl{} at main, c:37 Ox20002fc
e R
‘p gdb
- Il
[ [2 maln.e 53 ) portmacroh || Makefle | [E] BreakPointt) at 0x2004a70 | (g gdbStube | = 0| B Outline 17 AR e 7T O
1 c A o FreeRTOSh ~
int ent = 0; [ . 8F taskh =1
W nds.h ‘
while (1) 2 stdioh -
t a time.h i
Aprintf ("Taskl is Running, Count: %din”, cnt): = =5 virtual_oh B
= =) card_spih
wTaskBalaw (1000 2 = gdbStubdsm.h
| == & i AT e A R i
| & Consale 52 < Tasks | §l Problems | (3 Exscutables| [ Mamory| 9 Breakpoints | m = B E|&E| et B 5= O
|FreeRTOS Default [C/C++ Remote Application] FreeRTOS alf
o Yiritable SmartInsert | 43155
[ ]

Windows / Ubuntu X| ]
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rch Run

Project

@ ‘ Civ ) | G- | = = A |[?| | Eiv e o E§>|_LEResaurce|
! [ Project Explorer A0 [8 Exp_Samplec | [2 ma b =
i BEg ~ // Free RTOS Headers
T | — - #include <FreeRTOS.h>

2t M Y L Ball #include <task.h>
ol - includ k.h
i i #include <gueue.h>
sses > i@ Includes #include <semphr.h>
q) " @doc 2 #include <nds.h>

S | :

=1 > i FreeRtTos ™ Build Project
| " (=image
“ # = libnds Building project...

:._._ ¥ = source 6
> [ Exp_Sample.c -

= v S
\ 2 [ Makefile Invoking Command: make

T

8= Outline 53 ) [Always runin background
a 5,
ﬁ B = b‘_: | Cancel || Details >>
™ FreeRTOS.h -
& u task.h . = -
= queue.h || ¥ Tasks| B console 2 . T 4« = 0O

o U semphr.h CBuild [Ball]

. ekl I -
£ nds.h croutine.c =

A stdio.h arm-eabi-gcc -MMD -MP -MF /home/woo/nds-ide/example/ball/build/croutine.d -g -Wall

- B time.h -fomit-frame-pointer -ffast-math -mthumb -march=armv5te -mtune=arm946e-s -I/home/
iy n £ woo/nds-ide/example/ball/include -I/home/woo/nds-ide/example/ball/build -I/home/

£ stdlib.h woo/nds-ide/example/ball/FreeRT0S/include -I/home/woo/nds-ide/example/ball/

& sevencore io.h FreeRTOS/NDS -I/home/woo/ndsdev/devkitPro/1libnds/include -I/home/woo/nds-ide/

4 card_spih example/ball/build -DARM9 -c /home/woo/nds-ide/example/ball/FreeRT0S/croutine.c -o | |

¢ 3 croutine.o

E— S gdbstub.h - =

: B ~ =

i?-: [ Writable Smartinsert  1:1 Build Project: (14%) 1 &
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Gitub & Git Shell g4 % 4d Gitwh B Git Shell g dd Gitub & Git Shedl 54 o Wd
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« Atmel 32 bit CPU + 3D-7}&MIA| + USB + GPIO + LED + Serial x2
+ (X|X}7] + Xjo| =2 M A)

}

* Nintendo DS2| Doctor tool R4 Compatible (Upto 8G Micro SD)
* FreeRTOS 7|dl Firmware

« USB/Serial2 PC2} NintendoE ¢ &

- O{EE7I BI0{ = WIFIZ L& & S/W 7|5 0| & 7t
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— download Slj Al A3l
— Example &2
*  FreeRTOS

« libnds
« TN E I oA Task

— A" 1H5| Template &2

github

hi1itj / nds-ide
Code Network Pull Requests 0

P branch: master = Files Commits Branches s

Branches
Showing 4 branches not merged into master

gh-pages

Lastupdated 3 days ago by TaeWo

microprocessor
Last updated 3 days sgo by llew

to_bring_it_up

Last updated 4 days age by Dulkjoon Jeon

nintendo

Lastupdated 14 days aga by TaeWaoong-Song

Signup and

Issues

Pricing
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http://hllit).github.com/nds-ide/

* [l 7+

Home -2012 0I0| A2 =Z2AM|N L 2247 2l SA NYSAI| 2 10| = (new version)

- Subclips(Eclipse SVN Plug—in) Manual

- Source — Shell Manuall

' — Host Machine Environment Setting-User Guide(Linux)
_' ame ..

: Document — Console Downloader Manual(WIFD)

— Host Machine Environment Setting-User Guide(Linux)

— Console Downloader Manual(USB)
Q & A 1 — Microprocessor Experiments Remote Debugging-User Guide

— Microprocessor Experiments—-User Guide

+ J|E} A=
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= OSEK 7|Hlo 2 HZA =
c Term Z2dME

2= g2 (FreeRTOS)
Simple I/0 1,2,3 - 0| = & FSM 7|4} Q| &2

Key Matrix — Scan0j 2|$t Key-Matrix 3! 7 Segment 1S
Key Queue — Queue0] 2|$t Multi-Tasking =2 X Z|
Ball - LCDOj| €%!0|= Ball 12|7]

Ball Mutex — RTOS?2| Mutex& 0| &%t Ball %! S| &

Ball Wall — Mutex£ 0|35t Wall1} Ball 2%l

Signal - 13§, EdX}, X2k S5 X0

LCD, Touch, Sound, 7t MM E 0|83 A1 H|Zt

(Sound, 7} MM, 2D access sample X|-2)
KEY MATRIX

BARLEDZ2
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AwLEl /% X[&

- B g 3 Ui E (github)
— http://hllit).github.com/nds-ide/

« BE=E AL
- AMlH0] 2Rt ZA, Template & A (FreeRTOS 7|HH)
« Homebrew A& (Binary + Source)

— 0| A}O| E : http://sourceforge.net/projects/nintendo

« Ubuntu, Windows0j| C}jgt X|&
— Single Installation Package

— Virtualbox, VMWare& Preinstalled Virtual Machine 0| 0| X|
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o @ hits  github.com hiL nd - @ GitHU.. © X || @ hiLitinds-ide I T - o
() G Ith u b E 7 || ® - © @ Explore Gist Blog Help e 2
| I | hiitj/ nds-ide 1 PullRequest || G5 Unwatch - | % Unstar | 12 I Fork 2
1 1 O O roy O A F O | ! t | Code Network Pull Requests o Issues 7 Wiki Graphs
,1002| O|AFO| commi [

This project is to develop IDE for NintedoDS homebrew saftware. (Eciipse based IDE with gdb support, RTOS running on Nintenda
DS, wifi download + usb download) — Read more

- .
— 1 74 O 2 D OW n | O a d &2 Clone in Windows PP @ S$SH GitReadOnly httpa://github.com/hllit]/nda-ide.git [E] Read+Write access
I

I branch:master = | Files  Commits  Branches Tags  Downloads s

— Collaborator 283

Merge branch ‘to_bring_it_up’

D:' o _l xl_ gamjale authored a month ago B
o 7 o _I A0 X-I [ ; ; B Downloader 2menthsage  zombie LHEH Hel, 23 forkS AL [hansung]

B devkitARM 3Imonthsags  Added list of files want to ignore 1o add to stage [gamjade]
° 2' = _|| -6_| x'_ 3 D:' B trampoline2b49 amonthage  ported 3-simple-io [gamjade]
I O L o B DS _Store 4monthsago delete needless file [TaeWaang-Song]
. O - E) make_env.sh 4monthsage  Added a line to make command toof's path is added into PATH env var [gamjae]
L O ffl I n e E DI 1 8 gl E oneshot_build_component sh 4monthsago  Fixed oneshot script to copy default elf{arm? default bin) to libnds dir [gamjz9e]
B paramsjson 8monthsago  Created gh-pages branch via GitHub [hi1it]
B readme.ta 3Imonthsage _ [TaeWoong-Song]

647420z

« 1074 O EO0| M2 (=2 A Y HZE =
— FreeRTOS 7|8t (AX| K| = 57 S &)

HF
=

LShnl;

o =

—

I =
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+ 2 7158 - MY FHEX Tof =]
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— HA QA AL BE (R 0128 FHoE)

« Homebrew Game 7%t : Nintendo DS, PSP, ...

* OHX|2 71 =47t < (0f, remote debugging £ 1H)
- 92 #nE
- ZRMEQO| I E ANE(SW, HW)2 2271 S
« Eclipse 7|8t2 & Edit, Build, Remote Debugging 7t X| 7}
- Z2 YA R CE AlIYY] SUE HE 7ts
7HE FH| A

A NEXS2 7| n71e] u=x
2 ol 7|== HiE = A= 712!

NS A8 YHCIE NAYES B
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— Serial, USB, GPIO S22 & 9|

|12 +Ho 2 SIEY N F7t 75

fot

- ZRME 7|2 A2

(7 Segment LED, Step / DC Motor, Encoder, IR MA{, US 4|, AD/DA Converter &)

X E£71EQl SHEYOIE AFY & UEE 57, S

A
EM, 7|E 17te| HH|S9| 7|5 | 2ete| HEL2 2 79 75
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