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Objectives



G. Goavec-Merou & al.



Objectives Prérequis



•



Cocoa



Becoming familiar with embedded devices around us, especially as development platform for educational purposes



Bluetooth



•



Conclusion



Developing on proprietary platforms using exclusively opensource tools



⇒



selection of the iPod Touch for its widespread availability, its



computational performances, and an operating system supporting a POSIX layer



⇒



challenge of developing on this closed, proprietary platform (Apple)



using free tools.
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Outline



G. Goavec-Merou & al.



Objectives Prérequis Cocoa Bluetooth Conclusion



1 free your iPod Touch 2 the cross-compilation toolchain and linking with proprietary libraries 3 POSIX example 4 COCOA example 5 application to the use of an opensource Bluetooth stack 6 practical demonstrations
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Free your iPod Touch



G. Goavec-Merou & al.



Objectives Prérequis



The default conguration is to only allow the execution of programs downloaded from iTunes (requiring a fee from developers).



Cocoa Bluetooth Conclusion



•



Opensource tool running under GNU/Linux:



•



requires a clean iPod under iOS



≤



spirit1 ,



3.1.3 (warning: current iTune



update installs iOS 4),



•



reinitializes the iPod (possible data loss) to provide a limitation-free iOS 3.1.3, mainly removing the requirement to only execute programs provided by iTunes,



•



provides a Debian-like package manager (Cydia), installed during the upgrade.



Need to start usbmuxd with root rights.



→



availability of a



ssh



server for connecting over the wi link, program



transfer and execution either from a text-mode console or a graphical interface (Springboard).



1 http://spiritjb.com 4 / 19
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Opensource cross-compilation



G. Goavec-Merou & al.



toolchain



Objectives Prérequis Cocoa Bluetooth



•



iPod Touch is based on a Cortex A8 ARM processor, supported by



gcc



Conclusion



•



the project



code.google.com/p/iphonedevonlinux



provides an



installation script for the cross-compilation toolchain,



proprietary but free Apple libraries, •



requires a registration at



developer.apple.com



using the



to download the



XCode archive (includes the libraries)



•



consider the script as a guide towards the toolchain generation, but might require some minor modication depending on your particular GNU/Linux installation and the latest XCode version.



•



Beware of disk usage (> 8.5 GB) !
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Toolchain validation: POSIX



G. Goavec-Merou & al.



application



Objectives Prérequis Cocoa Bluetooth Conclusion



POSIX program example: #i n c l u d e int



< s t d i o . h>



main ( v o i d )



{ p r i n t f ( " Ipod return



:



Hello



World\n" ) ;



0;



}



Compilation: arm−a p p l e −d a r w i n 9 −g c c arm−a p p l e −d a r w i n 9 −g c c



−c −o h e l l o W o r l d . o h e l l o W o r l d . c −b i n d _ a t _ l o a d −w −o h e l l o h e l l o W o r l d



. c



Installation: @scp @ssh



−r p



hello



r o o t @ $ ( IP_IPOD ) : / u s r / l o c a l / b i n



r o o t @ $ ( IP_IPOD )



" cd



/ usr / l o c a l / bin



;



ldid



-S



hello ;



killall



SpringBoard "
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Objective C



G. Goavec-Merou & al.



Objectives Prérequis Cocoa



•



Main language on NeXTSTEP OS,



•



imposed by Apple to use the graphical interface



•



Object oriented language using a C-like syntax



•



supported by GCC:



Bluetooth Conclusion



llvm-gcc



compiled with objc support



The header le (.h): #i m p o r t



< o b j c / o b j c . h>



#i m p o r t



< o b j c / O b j e c t . h>



#i m p o r t



" p r o t o D e l e g a t e . h"



@interface



my_class



:



Object



{ id int







delegate ;



nb ;



}



−



( void ) sayHello ;



@property



( nonatomic , a s s i g n )



int



nb ;



@end



Implementation le (.m): #i m p o r t



" my_class . h"



@implementation @synthesize



−



my_class : Object



nb ;



( void ) sayHello p r i n t f ( " Hello ,



{



%d ! \ n" ,



nb ) ;



} @end 7 / 19
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Objective C



G. Goavec-Merou & al.



Objectives Prérequis Cocoa



Object instanciation and method use: #i m p o r t



< o b j c / o b j c . h>



#i m p o r t



< o b j c / O b j e c t . h>



#i m p o r t



" my_class . h"



Bluetooth Conclusion



int



main ( v o i d )



{



∗mc



my_class



=



[ mc



setNb : 1 ] ;



[ mc



sayHello ] ;



[ [ my_class



alloc ]



init ];



mc . n b = 2 ; [ mc



sayHello ] ;



return



0;



}



Compilation: l l v m −g c c



−o



objc_exemple



main .m



m y _ c l a s s .m



−l o b j c



Result (running on a GNU/Linux computer): gwe@linux Hello ,



1!



Hello ,



2!



objc_example



$



. / objc_example
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Graphical (COCOA) example



G. Goavec-Merou & al.



Objectives



@implementation



−



HelloCocoa



∗)



application



{



initWithFrame : [ [ UIScreen



mainScreen ]



bounds ] ]



( void ) applicationDidFinishLaunching : window



=



,→



Prérequis Cocoa



CGRect



[ [ [ UIWindow



windowRect



=



windowRect . o r i g i n . x



Conclusion



window



[ [ UIWindow



[ =



txtFrame



UITextView



[



UIScreen



mainScreen



windowRect . o r i g i n . y



alloc ]



window . b a c k g r o u n d C o l o r CGRect



( UIApplication



=



=



]



applicationFrame



initWithFrame : [ [ UIScreen



[ UIColor



=



[ [ UITextView



alloc ]



∗font



=



[ UIFont



boldSystemFontOfSize : 1 8 . 0 ] ;



txtView . font



=



font ;



window



[ window



bounds ] ] ;



initWithFrame : txtFrame ] ;



Cocoa " ;



[ txtView



mainScreen ]



whiteColor ] ;



= @" H e l l o



[



];



0.0 f ;



= CGRectMake ( 5 0 , 1 5 0 , 1 5 0 , 1 5 0 ) ;



∗txtView



txtView . text UIFont



→



autorelease ];



Bluetooth



=



alloc ]



addSubview :



txtView



];



release ]; makeKeyAndVisible ] ;



} @end
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Bluetooth communication stack



G. Goavec-Merou & al.



Objectives Prérequis



•



Bluetooth Conclusion



The default API is only compatible with Apple Compliant peripherals



Cocoa



•



Alternate opensource implementation: BTstack, available at



http://code.google.com/p/btstack



2.



BTstack is compliant with Cocoa and POSIX applications.



Our contribution:



•



extending this library to handle at best a RFCOMM (virtual serial port) communication link



•



compilation of BTstack using the opensource cross-compilation toolchain



2 owner: Matthias Ringwald 10 / 19
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BTstack structure



G. Goavec-Merou & al.



App1



App2



App3



Cocoa



POSIX



Cocoa



Objectives Prérequis



BTDaemon



Cocoa



Socket



Bluetooth



loop event



Conclusion



bluetooth stack rfcomm



l2cap



hci



Bluetooth Module



Structure:



•



Use the low-level stack, provided by Apple, in charge of fetching the packets at the hardware level



• BTstack



provides a daemon,



BTDaemon,



linking with both



low-level stack and applications



•



Bluetooth stack handling is performed through the



BTStackManager



library (for Cocoa) or by direct implementation



(for POSIX) 11 / 19
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First example: RFCOMM link with



G. Goavec-Merou & al.



a PC



Objectives Prérequis



On the iPod Touch side:



Cocoa Bluetooth Conclusion



•



bind the Bluetooth socket:



rfcomm MAC_EEEPC



• cat < /tmp/rfcomm0 •



or launch a dedicated application (in this example, graphical display of transmitted values)



•



On the PC side: an USB-Bluetooth adapter



•



No authentication



•



on the PC:



rfcomm listen 4 puis



echo "val:0.15" > /dev/rfcomm4
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Details concerning the use of



G. Goavec-Merou & al.



Bluetooth



Objectives Prérequis Cocoa Bluetooth



Bluetooth link initialization: bt



Conclusion



=



[ BTstackManager



sharedInstance ] ;



[ bt



setDelegate : s e l f ] ;



[ bt



addListener : s e l f ] ;



[ bt



activate ];



Sentence reception: −( v o i d ) r f c o m m D a t a R e c e i v e d F o r C o n n e c t i o n I D : ( u i n t 1 6 _ t ) ,→ u i n t 8 _ t ∗ ) p a c k e t o f L e n : ( u i n t 1 6 _ t ) s i z e {



connectionID



withData : (



→



memcpy ( tmp+nb , p a c k e t , s i z e ) ; n b+= s i z e ; if



( packet [ size



NSString



∗str2



− 1] =



==



' \0 ' ) {



[ [ NSString



alloc ]



initWithCString : ( char



∗ ) tmp+4



encoding



:



→



,→ 1 ] ; CGFloat



val



[ affSin



addPoint :



nb



=



=



[ str2



doubleValue ] ;



val ];



0;



} }
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Second example: RFCOMM link



G. Goavec-Merou & al.



with a Free2Move adapter



Objectives Prérequis Cocoa



transmitted value



Bluetooth Conclusion



•



curve of the transmitted values



Any embedded system providing an asynchronous link (RS232) can communicate through a Bluetooth link (microcontroler)



•



In this example, the iPod provides data display and storage.



RS232−BT Free2Move converter USB− RS232



USB power supply: 5V
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Third example: controling a LEGO



G. Goavec-Merou & al.



NXT brick



Objectives Prérequis Cocoa



•



Conclusion



Authentication issue: the NXT brick requires the pin 1234



bluetooth-agent "1234"



Bluetooth



•



under GNU/Linux



Simple and well documented protocol



3 4



Addition of commands to the BTstackManager on the iPod Touch:



1 creation of the l2cap channel: bt_send_cmd(&hci_write_authentication_enable, 1);



2 when receiving request for Pin Code: bt_send_cmd(&hci_pin_code_request_reply, &event_addr, 4, "1234");



3 LEGO



Mindstorms NXT Direct Commands v1.00 (2006), available at



4 LEGO



Mindstorms NXT Ultrasonic Sensor I2 C Communication Protocol v1.00



http://www.microframeworkprojects.com/images/d/df/LEGO_ MINDSTORMS_NXT_Direct_commands.pdf



http://www3.wooster.edu/physics/jacobs/220/Appendix_7_ Ultrasonic_Sensor_I2C_communication_protocol.pdf , or for a more readable version in C: http://stackoverow.com/questions/1967978/ lego-mindstorm-nxt-cocoa-and-hitechnic-sensors (2006), available at
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Accessing the iPod accelerometers



G. Goavec-Merou & al.



Objectives Prérequis Cocoa



Two step approach:



1 Initialisation: /∗



Bluetooth



I n i t i a l i s a t i o n ∗/ ∗ accel = [ UIAccelerometer c a l l b a c k f u n c t i o n ∗/



UIAccelerometer



/∗



Conclusion



accel . delegate



/∗ t i m e r



for



=



self ;



e v e n t ∗/



accel . updateInterval



=



2 Information retrieval: −



sharedAccelerometer ] ;



for



0.03 f ;



( void ) accelerometer : ( UIAccelerometer



∗)



acel



didAccelerate :(



→



,→ U I A c c e l e r a t i o n ∗)



aceler



{ vx



=



aceler . x ;



vy



=



aceler . y ;



vz



=



aceler . z ;



[ . . . ] }



with acceler.{x,y,z} oating type values providing tilt angle informations, in



radians
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Sending commands from the iPod



G. Goavec-Merou & al.



to NXT



Objectives Prérequis Cocoa



Sentences to be sent: char



msg_fwd_v [ 3 0 ] = { 0 x 0 d , 0 x 0 0 , 0 x 8 0 , 0 x 0 4 , 0 x 0 0 , 0 x 0 0 , 1 + 4 , 1 , 0 x 0 0 , 0 x 2 0 , 0 , 0 , 0 , 0 , 0 , 0 x0d , 0 x00 , 0 x80 , 0 x04 , 0 x02 , 0 x00 , 1 + 4 , 1 , 0 x00 , 0 x20 , 0 , 0 , 0 , 0 , 0 } ;



Bluetooth Conclusion



Controling the motors from a PC: msg_fwd_v [ 5 ] = d r o i t e ; msg_fwd_v [ 2 0 ] = g a u c h e ;



//



n x t _ s e n d r e c v ( msg_fwd_v , s i z e o f ( msg_fwd_v ) ) ;



statusf



=



w r i t e ( b t _ s o c k e t , msg_fwd_v ,



s i z e o f ( msg_fwd_v ) ) ;



Controling the motors from the iPod: −



( void ) accelerometer : ( UIAccelerometer



,→ ∗ )



∗)



acel



didAccelerate :( UIAcceleration



→



aceler



{ char



vx



=



( c h a r ) ( a c e l e r . x ∗100) ;



char



vy



=



( c h a r ) ( a c e l e r . y ∗100) ;



msg_fwd_v [ 5 ] if



( vy



else [ bt



if



=







0)



=



msg_fwd_v [ 2 0 ]



=



vx ;



v x+v y ; =



sendRFCOMMPacketForChannelID :



packet :



( uint8_t



∗)



v x −v y ; 1



msg_fwd_v



l e n : s i z e o f ( msg_fwd_v ) ] ; }
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Demonstration



G. Goavec-Merou & al.



Objectives



Control of the LEGO NXT brick from the iPod accelerometer through a



Prérequis



Bluetooth wireless link



Cocoa Bluetooth Conclusion
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Conclusion and perspectives



G. Goavec-Merou & al.



Objectives Prérequis Cocoa Bluetooth



•



we have demonstrated the ability to develop on the iPod Touch using opensource tools



Conclusion



•



demonstration of applications running in text mode (POSIX) and using the graphical interface (COCOA),



• ssh •



over wi and Bluetooth wireless communication links,



representative of some of the aspects of embedded system development (cross-compilation, hardware data access through an operating system)



but, unless the platform is already available, is the eort worth the time spent with respect to developing under Android ?



19 / 19




























des documents recommandant







[image: alt]





Linux+ 

it continues to provide the knowledge you need up to a proficiency level sufficient to pass .... Book contents as a PDF file The entire book is available as a fully searchable ...... Another resource you may want to consult is your hardware's manufac










 


[image: alt]





Linux 

Do something sensible when Samba crashes: mail the admin a backtrace panic action = /usr/share/samba/panic-action %d. ####### Authentication #######.










 


[image: alt]





Linux 

Not yet versioned: It is still a work in progress. ...... Just download it and put it in your /etc/init.d/ directory after updating it to fit you needs. On ...... oggenc and lame allow us to specify some extra attributs for our songs, like its title 










 


[image: alt]





Linux 

How to create music with GNU/Linux. Warning. WORK IN PROGRESS. Permission is granted to copy, distribute and/or modify this document under the terms of ...










 


[image: alt]





Untitled - Linux 

lifecycle could harm the environment. Do not dispose ... system to the Internet, TCP/IP protocol must be implemented. ... developer in time, cost, and technology.










 


[image: alt]





Pocket Linux Guide - Linux Open Documentation - Superglue 

2. Prerequisite Skills. ...... assumptions about the readers skill level are made. Success with ..... need help getting things to work please visit the Pocket Linux Guide Resource Site to browse the ... to find the answer to this question is to check










 


[image: alt]





developerWorks: Linux : Embedded Linux applications: An overview 

wrist watch, hand-held devices (PDAs and cell phones), Internet appliances, thin clients, firewalls ... featured Linux kernel requires about 1 MB of memory.










 


[image: alt]





Linux .fr 

Sys admin costs are reduced as you are no longer required to create user accounts on every system that is deployed â€“ instead you now create the account once ...










 


[image: alt]





Linux Administrator's Security Guide - Linux Open Documentation 

Unpack the source code using tar and gzip as appropriate so that you now have a ...... Most modern Linux distributions use a package management system to ...










 


[image: alt]





AN1733 - Linux 

EQU $F8 ;Port C data direction register mask. PORTAMASK EQU DDRAMASK ;Port A data register mask. PORTBMASK EQU DDRBMASK ;Port B data register ...










 


[image: alt]





Linux - Eurecom 

Sep 15, 2009 - libres: http://free-electrons.com/training/intro_unix_linux. Remerciements Ã  Michel .... route add default gw 192.168.0.1. Supprimer la route par ...










 


[image: alt]





LINUX KERNEL 

Dec 1, 2006 - Linux Pocket Guide .... Part III, Kernel Reference, consists of Chapters 9 through 11. ... above, feel free to contact us at [email protected]. ... And a final special thanks to my sixth grade English teacher, Ms. Gruber, for ... 










 


[image: alt]





MPX2200 - Linux 

The MPX2200 and MPX2201 series device is a silicon piezoresistive pressure sensor providing a highly ..... DIMENSION â€“Aâ€“ IS INCLUSIVE OF THE MOLD.










 


[image: alt]





Linux Administrator 

... (MCSE) - IBF CEGOS Formation. Microsoft Certified Professional (NT 4 SERVER) ... Shell Scripts, C, HTML, DELPHI, SQL, Basic, PHP. Softwares: Lotus Notes ...










 


[image: alt]





Linux Days Geneva 

Jun 4, 2009 - at l'UTBM ( http://www.utbm.fr ) ... http://wiki.services.openoffice.org/wiki/Fr-EDUCATION ... EducOOo's blog : http://educooo.blogspot.com/.










 


[image: alt]





Why Windows Beats Linux 

Windows doesn't come with every software driver you'll ever need, but Microsoft ships each version of its OS with a large driver pack. It also provides generic ...










 


[image: alt]





Linux Ethernet-Howto - grc.upv 

As a final example, consider a user with one 3c503 card at 0x350 and one ... Problem: PCI NE2000 clone card is not detected at boot with v2.0.x. ...... The idea was to use a trivial fixedâˆ’size header of size `H', put the variableâˆ’size header ....










 


[image: alt]





Linux FPAC mini-HOWTO 

Dec 19, 2010 - To illustrate the power of FPAC combined with Linux ROSE kernel module I ... http://rose.fpac.free.fr/FPAC-MINI-HOWTO-171.pdf ... Linux kernels which contain support for USB interfaces, serial ATA disks, Blue Tooth, and wireless ... To










 


[image: alt]





developerWorks : Linux : Inline assembly for x86 in Linux - Oldlinux.org 

usages, gives some basic inline assembly coding guidelines, and explains the instances of inline ... architecture-dependent functions or optimizing a code path pretty often. And you probably ... GCC, the GNU C Compiler for. Linux, uses AT&T ...










 


[image: alt]





ZR36067 - Linux Media Labs 

T Support for fast still image compression and decompression. ..... These ID registers get their val- ...... cates a strip buffer overflow, the ZR36067 abandons the ..... GPIOa. ZR36060. ZR36067. SLEEP. GPIOb. FRAME. GPIOc. START. GCSm ...










 


[image: alt]





Smalltalk - Linux Azur 

â€œSmalltalk with Styleâ€� by Edward Klimas, Suzanne Skublics and. David A. Thomas (free). â€¢ â€œSmalltalk by Example: the Developer's Guideâ€� by Alex Sharp. (free).










 


[image: alt]





Linux Mint Forums 

How to install DNSCrypt by xenopeek on Sun Jul 08, 2012 11:00 am ... https://blog.opendns.com/2011/12/06/ ..... by tommyb. on Mon Jul 23, 2012 8:01 am.










 


[image: alt]





Linux vs. Windows - Goelaan 

comparableÂ§ sized organisations, including file and print sharing, email, ... knowledge management server, external eÂ§ commerce solution, as well as the .... http://www.cyber.com.au/cyber/about/linux_vs_windows_pricing_comparison.pdf).










 


[image: alt]





RHCE Linux - CramNotes 

Dec 13, 2000 - APACHE. The main configuration directory is /etc/httpd/conf/. The main Apache configuration file is httpd.conf, used for httpd server.










 














×
Report Linux





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



