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Prozessor: ATMega128
« 128 kB FLASH-ROM

« 4kB RAM

« 21" TFT-Farbdisplay

« Taster

« herausgefuhrte 1/0O-Leitungen
« 2x RS-232
« Optional: CAN-Bus
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£ For menud
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 1kB FLASH-ROM
« kein RAM (auler 32 Bytes Register)
» 8 Anschlusse, max. 6 Pins I/O

N

Copyright 2007 itemis AG



Eclipse fur die kleinen Dinge des Lebens

* Vorstellung

« Zielsysteme
« Software
* Modellierung

 Ubertragung zum Gerat

Copyright 2007 itemis AG



Eclipse fur die kleinen Dinge des Lebens

« AVR-GCC Crosscompiler / Assembler

 AVR-LIBC: optimierte Libraries

 diverse Tools fur Binarformat

« Simulavr — Simulator

« avr-gdb — Debugger

* AVRDude zum flashen

» Ferner: Echtzeit-Multitaskingbetriebssysteme (z.B. FreeRTOS, AvrX)
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=0l x|

Scripks  Window  Help

ﬁ ﬁ‘:, Resource

[ Project Explar %\i
=
]

Includes
F srefAPL
b sreffreertos
b sreffreertos/portable/Memtan
F srcfapplications)safe
2y include
B~ [B) safeDemoTask.h 503 ;
-2l FreeRTOS.h
W stdint.h
QUTPUT_HAMDLES
SAFEDEMOTASE_F

#
#

+ display_outputs{ve
w4+ plotScenelvoid)
=
H
H

sendEwvent{uints_t

wInitSafebemaTas!
wRunSafebemaTas

'_E, main.c 503 27,11.07 11:2

‘ avrfeeprom.h

- wll events.h

-l FreeRTOS.h

— &l glcd-Display3000-211.1

VC| main.c &8 @ safeDemaoTask.h 1 @ safeDemaoTask.c 1

4include <string. h=

3
ifdef CCC_MECA AVE
A% EEPEOM routines used only with the WMinAWE compiler. */

3 HHinclude <avr/esprom. hx

7Hendi £

=]

9% Scheduler include files. */
l0#include "Fre=RTOS. h"
l1#include "task.h"
1zfdnclude "uiTask_ h"
lz#include "gled-Display2000-211.R"
l4fHinclude "cqueue_ h"

15
ledinclude "main. k"
17#include "serial_ h"
12
12#include "ewents.h"
Z0finclude "safelemoTask_h"
Zl
ZE
3

4]

a Tasks | Bl Canscle &3 E_\ Pruhlems} @ Errar Lcuﬂ

B0 main.h AYRDUDE Cukput
81 queue.h avrdude.exe: NOTE: FLASH memory has heen specified, an erase cycle will be performed ;I
B cafeDemaTask.h — To dizakble this feature, specify the -D option.
B0 carial.h avrdude.exe: Stki00vZ_cwmd(): failed to send comwvand
B sepvicaTask.h avrdude.exe: StkS00vE_cmd(]: failed to send comwand
avrdude.exe: sStk300vZ_cmd(]: failed to send comwand
avrdude.exe: StkS00vE_cmd(]: failed to send command
avrdude.exe: erasing chip
avrdude . exe: reading input file "C:WOOPZO08YWworkspaceshtesthDO71l.khaseh Iafet £lash. hex™
- # MaiNSAFE_TASK_PRIC avrdude ., exe: input file C:WwOOP2003%\workspaceshtesthDO71.basze’ Jafet flash. hex suto detected az Intel HEJ
- # mainSERYICE_TASK_PI avrdude.exe: writing flash (25624 bytes):
- #f mEinJI_TAsK_PRICRL
—4®  mainfvaid) = Writing | HESESESSSSRSARSREARARRENEHBEEHENERUNANANERRTRRARAS | 1005 3.55= .
e _>I_I | | _'I_I
| 0¥ |
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& Preferences
AVYRDUDE Preferences

AV R D u d e P AR Pregramer SR |
- Anl
Locate AYRDUDE executeabls: I CHwinAYR-20070525 bintavrdude, exe Browse..,

- fspect] Cornpiler
- AYRDUDE Preferences

Flash HEX Filename: I flash.hex

- Buckminster

- O+ EEFPROM HEX Filename: I eeprom. hex

- Commurications v Fuse Safe Mode Enabled

[#- Dvvnamic Languages . .

- Ecere Diagram ¥ Confirmation Before Downlnad

[#-EMFT JET Transformations Programrmer HW Type:

[+ Help " abemini Al  avr109  avra10  avrall

g--in:tall,l'l_tlpdate " avrisp © avrispmkdl  © bascom " bsd " butkerfly
- Interns

- Java " droos " dragon_dw " dragon_hwsp € dragon_isp ¢ dragon_jtag

- Model Yalidation " dragor_pp ¢ Frank-stkz00 ¢ jkagmkl £ jtagmkil " jtagZisp

e P rog ra m m ie ru n g d e r - openArchitectureitare " jtagzdw " pavr " picoweb " pony-stkzno © splz
Controller tber den AVR-
Button

- Plug-in Cevelopment
- RunfDebug " stkzoo " stksoo * stks00vz  nione
- Server Programmer Pork: | com3

- Team

]
2]
]
2 Target MCU Type:
#- LML &ckivity Diagram

) ¢ amensizon 0 AT90S2313 O ATO0S2333 (0 ATOO052343
t- ML Class Diagram
t
t
t]

- UML Companent Ciagram = aTons4414 0 ATo0s443s O ATODS4434 O ATOOSESIS
- UML Profile Definition Diagram " ATODSES3S {0 ATODCANIZE  ATOOPWMZ € ATOOPWMS
- UML Statemachine Di

SLEmacing Lagram C ATTiwlz  C ATTigla € ATTinglS € ATTiny2313

ooy IO oy IO e O o O e O e O IO e O

. - Validation
° EI nstel I u ng der - Visualisar C ATTiny2S O ATTiny2s C ATTinydS O ATTinyEs
[~ Web and XML " ATM=gas " ATMegags  ( ATMegadSls ( ATMegassis
[#-'Web Services

. " ATMegalos  © ATMegalé " ATMegalsl  { ATMegale?
P arameter‘ uber‘ " aTMegalés ¢ ATMegaléd O ATMegaled ¢ ATMega3z
" ATMega3zd4  ( ATMega329 ¢ ATMega3zon ( ATMegads
" ATMegacd " ATMegacdd ATMegadd © ATMegagdd
PreferenCeS " ATMegacd490 % aTMegalzs ¢ ATMegalzen ¢ ATMegal2sl
" ATMegazsen ( ATMegazssl (0 none

Hex File Farmat:
& IHEX ( SREC { RAw { Autodetect

Other Options: |

Restore Defaulks | Appky |

)] [] 4 I Cancel |
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Beispiel: Blockschaltsysteme (“Boris”)

_ =
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' ' delay
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Quelle: WinFACT/BORIS
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fCO ) 2 Java - cdplayerumidi o000
File Edit Source Refactor MNavigate Search Run Project Window Help |
rE& 50 [Bwer @ e B oo ¢ had[EAnt WErE] (e ele 5 [§7av 2

| 2 e Higrarchy| = O | [Tj Actions xpt mcdplayerumldi pxo = 0 || 5= outiine & Synchronize | SVN Properties | History = O

I e /player.examplel/model/cdplayer.umidi —
& BB E TRy pl play Als @

o
[ ] ol [3 Select state machinBevics -]

- fl'z‘éplayer.examplm [Embedded/avrSt: 7 Marquee =
4
= [#generator = Obieds -
- sm.checks i
E% o T Sarl Transition
@Statel\ﬂachine chk 15 280 &3 State
= ff sm extensions (% Composite State

[—* Submachine State

[E} GeneratorUtil.ext 72 17.0¢
() ConnectionPointReference

EE,Seled.ext 15 2B.02.07 17:

@ FinalState
[E} UMLExtensions.ext27 13. i - EI
< [fsmiemplates.c gl =dostetes @ Transition ON
: . @ Initial
mhdions.xm 32 13.03.07 09 ® Deep History e T E‘
mEvents.xptIQ 130307 09 @Sha”ow History [=:] =Signal=> trackPlus
[T main.xpt 32 13.03.07 0817 3l Join ) [ <Signal=> trackMinus
[T} stateMachine.xpt 72 17.0: +[I} Fork Swop froty Pauss + (1) <Region> CdPlayer
v -
[T} States.xpt 72 17.04.07 13: & Dz @ <<initialStale>> <Pseudostate> Start
Choice
- E%SI‘I‘I templates java %E et First Transitign & <State= Off
ntry Poin
EEI Actions.xpt 33 13.03.07 09 & Exit Point &0 =State> TrayCpen
EE, Events.xpt 33 13.03.07 0%: % Terminate ~ (@ <State> On
(T3 Main xpt 33 13.03.07 0918 || [ Gonnestions - Track Minug{On Stk ® Adiivity® cheokCd
EE, StateMachine.xpt 52 20.00 —= Transition —‘_// x Activity= stop
EE, States.xpt 33 13.03.07 051 (=> Comment » e = = (1) <Region>
= sm.workdlow =) Comment *, :' @ <Pseudostate>
[F generator_topcasedEditor. " Comment Link = @0 <State> Stop
b Hxmi Al [ 0| @0 <State> Play
= #javacodelsrc &0 <State> Pause
% Problems | Declaration  Search | [ Properties I3 Console B g Y0 )
v [ deitemis (H) <Pseudostate> On History
=
3 EE, ConsoleCdPlayer java 21 Property Value @ =Transition= Start Transition ON
b (B javacode/srcgen ¥ Info < @ <Transition> Play
b =i JRE System Library iava-1.5.0-s denyed b
b = Plug-in Dependencies editable frue
b (Htest last modified 30.01.07 15:34 ‘&<Trigger> Play
b B} om arlines amé manninaanarei 21 linked false | (@] eTransitinns Daea =
] || o T [ |
0% R@  External Plug-in Libraries
0% o I siMof12zem [,
|
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O () 2 Java - AbstractDevice.c

File Edit Refactor MNawvigate Search Project Run  Window Help

fv O~ Q-

[# Package Explorer 53

E#HGEG | &S

= 8 || [J] Abstra

& D B EE

Ci- iche

Hierarchy
=
- [“#javacode/sicgen Z‘
< {3 de.itemis
hd @ AbstractDevice java
3 Gﬁ AbstractDevice
- @, DeviceActions java
3 0, DeviceActions
b [ DeviceEvents java
3 @, DeviceStates java
=), JRE Systemn Library [java-1.5.0-sun-1.5.0_0&]
=), Plug-in Dependencies
e
ffg org.eclipse.emfmapping ecore2ecore. editor_2 2 0.v21
f@ org.eclipse.emfmapping ecore2ecore_2 2.0 v200702
f@ org.eclipse.emfmapping ecore2xml.ui_2.2.0.v200702
fé org.eclipse.emfmapping ecore2xml_2.2.0.v20070213
Eorg.eclipse.emf.rnapping ui_2.2.1v200702131851 jar-
fm org.eclipse.emfmapping xsd2ecore editor_2.1.0.v200
f@ org.eclipse.emfmapping xsd2ecore_2.1.0v20070213
L7 org.eclipse.emf.mapping_2.2.0.v200702131851 jar - /o
[Fggc_code
b s

d v v wwwwwwww-w

|57 DeviceActions.c_tpl

|._—r;_‘, DeviceActions.h

|._—r'; DeviceEvents.h
.5 DeviceStates.h
i hlavacode
G METAINF
(=% model

[y sre
b [Z3temp

- =

H §lv o oD

ctDevice java §3
private DeviceStates currentState =
private boolean terminated = false:

DeviceStates.OFF;

public void handleEventiDeviceEvents event) |
if (terminated) |
throw new FuntimeException("this sm is terminated!™):
!
switch (currentState) |

case OFF:
if (event == DeviceEvents.POWERSWITICHPRESSED) |
this.powerOn(): call Method powerOn
currentState = DeviceStates.STOP:
break:
1
break:
case TRAYOPEN
if (event == DeviceEvents.0PENCLOSEPRESSED) |
this.closeTrayil call Method closeTray
currentState = DeviceStates.STOP:
break:
1
break:
case STOP:
if (event == DeviceEvents.TRACKPLIS) |
if i!this.isNotLastTrackil) |

break: Guard
1

this.track plusii: call Metheod track_plus

shallow history - no new state
break:
1
if (event == DeviceEvents.TRACEMINUS)
if (!this.islotFirstTrackii) {
break: Guard
1
this.track minusi); call Method track_minus
shallow history - no new state
break:
1
if (event == DeviceEvents.PLAYPRESSED |
this.playi(): call Method play

K

* =

x4
fendif

char terminated = FALSE:
char actionCallStatus = 0: 0 = 0K

uintf_t handleEvent( unsigned char event ) |
if ( terminated )
i
return 1:
1
switch ( currentState ) |
actionCallStatus = 0O:
case OFF:
if ( event == POWERSWITCHPEESSED )
actionCallStatus = powerOni):
currentState = STOP;
break:
1
break:
case TEAYOPEM:
if ( event == OFENCLOSEPFESSED ) |

i
call Method p

actionCallStatus = closeTray(): call Method c
currentState = STOP:
break:
1
break:
case STOP:
if { event == TERACKEPLUS ) 1
if (! isblotLastTracki)) break: Guard
actionCallStatus = track plus(i: call Meth
shallow history - no new state
break:
1
if { event == TRACHMINUS ) |
if (! disbotFirstTrack()) break: Guard
actionCallStatus = track minusi(): call Meth
shallow history - no new state
break:
1
if { event == PLAYPEESSED | |
actionCallStatus = play(l: call Method play
currentState = PLAY:
break:
1
if ( event == FOWERSWITCHPEESSED ) |
actionCallStatus = powerOff () call Method p
currentState = OFF:
[ O
Writable Smart Insert 59:1

DI
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Simulation (Java)

Problems Declaration | Search Properties El pacH = 0

ke RE| =t B~ 3~
Signal (0) OFEMCLOSEPFEZSED E
Signal (1) POWEESWITCHPEESSED

Signal (2) PLAYPEESSED

Signal (3) PRUOSEPEESEZED
Signal (4) STOPPEESSED

Signal (5} TFRARCEPLUZ

Signal (&) TEACHMIMOS

exit: exit help: this te=xt
S 01

-—»Event POWERSWITCHFFESSED
** Powering of...

F» 0

-—-»Event OFEMCLOSEPEFESSED

** Opening Tray...

F» 0

--»Event OFEMCLOSEPEESSED

** Closing Tray...

Fw 2

--»Event PLAYPFESSED

** Playing track 1...

e

ConsoleCdPlayer [Java Application] /usrlibjvymijava-1.5.0-sun-1.5.(0 %

copyric| 4| L+
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* Vorstellung

« Zielsysteme
« Software
* Modellierung

« Ubertragung zum Gerat
« Simulation
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AVR Studio mit Display-Simulation

Hig  Eroject  Buld o BQib Wiew  10ols  Debugd  window  Help

DeHFU 2B BTR AT IN »eELNE BT OB (HEE
Trace Disabled DN R R R RN ] 5w i
@O u
10 Yigw x|
M ame | Yalue | Bits
Reqister 0-15 = ]
Reqgister 16-31 char terminated = FALSE:
: B req char actionCallStatus = 0; S0
Elg Processor
Pragram Caunter 0x000BCS uintf_t handleEwent{ un=zigned char ewvent ) {
Stack Poinker Ox04FF if { terminated )
Cyele Counter 1319000 1 .
Y-register 0x01E9 return 1;
‘f-register 00400
Z-reqgisker 0x0180
Frequency 1.0000 MHz switch { currentState ) {
Stop Watch 131900000 us actionCallStatus = 0]

[#-[B) stack Monitor
=-Bf 1o ATMEGALES

=T AD_CONVERTER if { event == POVERSWITCHPRESSED ) {
H-T) AMALOG_COMPARATOR
#-[E] BOOT_LOAD

[

B

BB cPuU
[+I-[Z] EEPROM
[

B

B

— casze OFF:

-2y EXTERNAL_INTERRUPT
H-29 ITAG

73 Lo

2122 PORTA Jhd|

e avr e Bl view | @info |

AYR LCD Yisualizer x|

= . MHame Walue Tupe Locat
e '” R oy

9 AVR Butterfly o — i =
o Ox01 -
gPower$aveTiner [ uinté_t w01 MGaleri 4 b

[Find in Files gSECOND 20 'O wintg £ ool x|

char

Poweriave

A HIEL \\GaIeria\mhahiger\avrhf—cdpla\.

L1

- ¢ .

: AVR

o T v w

PEBEE PRREe BENRS : W 4 ¢ W Watch 1 {Watch 2 4 Watch 3 4 YWatch 4

senes sasam menes BN « ; _’I
'}@Build | OMessage =#Find in Files mBreakpoints and Tracepoints

ATmegales AYR Simulator  Auto  Running . Ln 262, Col 1 CAP MUM SCRL

e I‘_:p’] |J I'ﬁ AYR Studio - %\Galeria... LCD Properties | (ﬂ—@

15:09

iffjStart | | |
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& pebug - D071.base/src/applications/safe,/safeDemoTask.c - Eclipse SDK - |E||i|

File Edit Refactor FRefactor Mavigate Search Run Project  AWR Target  Scripks  window  Help

|5 o [ [$5-0-Q- |[B®@ 5 |0 |0 -5l-mE- - £ [ %5 pebug »

ﬁDebug i3 ik Servers} = O |[t9= variables (99 Breakpoints (l!l?l!l? Reqgisters &3 EﬁMDduIeS}ﬁaﬂﬂExpressionq =08
&5 0w 2@ & F iz = 7 ==
=] E 0071.base Standard [CHC++ Local Application] Mame | Walue ;I
E| gdbserver Debugaer (27,11.07 16:43) (Suspended) 11 r2a 0
: E---uf’ Thread [0] {Suspended: Signal *SIGIMT' received. Descripkion: Interrupt.) 118 ran 0
L= ] «symbal is nok avalables 0x0001389a 1l rat 0
e CAWINAYR-200705253bint ave-gdb.exe (27.11.07 16:43) i1 SREG 0 1
feph] I OOP2008 workspaces|test D071, baselStandard\D07 1. base.elf (27.11.07 16:43) i 5P 000500000 =
1| | B
oo -
d R [T :
[] safeDemaTask.h (@ safeDemaTask.c 23 [c |1 =symbal is nat available= 000013592 1 = O EE Outline ( Disassembly &3 =g
157woid addTrafficlight (unsigned portCHAR type, signed porcCHAR ori, unsigmned portCHAR }{AI » O0x000138%9a .word Oxffff : 2774
1os unsigned portCHAR v) 0x0001389c .word OxfEff  ; 2?77
123{ N CHAR radiue - P DxD00138%9e .word OxfEEE  ; 777
unsigned pore radius = (evpe == 0 7 4 : 217 ol oOxo0013820 .word OxEEEE ;277
18l static unsigned portCHAR M8, =2, w1, vE;
16z sf red: 0=000138s2 .word Oxffff HER A
163 cutputHandles [nextOutputIndex] = createMacroitem 0x0001388% .word Oxffff ;o722
164 ni_round_indicatorl, 1 ,x*scaleX, y*scale¥, radius, 1); O0x0001358a6 .word Oxffff ;27
165 uig macreoitemwCnd{cutputHandles [nextlutputIndex++], 0, 0); Ox000138a8 .word Oxffff HERE A
168 A4 yellow (cars only) = Ox000138aa .word Oxffff ;272
187 if (eype == 0 Ox000138ac . word Oxffff  ; 277
leg outputHandles [nextOutputIndex] = createMacroitem! _I Ox00013 582 . word OxffEf . 9949
163 wi_round indicatorl, Z , ' 7”
170 w*secale¥ + Zfradius * {ori==-17-l:ori==171:07, OxD00138k0 .word Dxf£ff 227
171 y*scaleY + 2*radius * [ori==00l:eri==27-1:0}, OxD00138kE .word Oxf£ff ;227
. i e hd AwANN138kd  ward v FFFF BT
4| | 3 1 | B
ECnnsnIe =3 E,Tasks\l[g_\,Prnblems\l [j Memnrﬂ | =% UE|§||@| sﬁ;E ﬁ| | E - L=€j - =0
D071 .base Standard [CC++ Local Application] C:\winAYR-200705254bint avr-gdb.exe (27, 11.07 16:43)
{gdb) B
ZiZ-var-evaluate-expression varvZ
Ziz*done,valus="8002a"
= =12
-
<I I 3
[ i writable Smart Insert | 161 ; 32 |
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Ubertragung zum Gerét

Verschiedene Moglichkeiten:

* ISP (In-System-Programmierung)
« Parallele Programmierung / High-Voltage
« JTAG (In-System-Programmierung, Debugging)

» Bootloader Uber beliebige Schnittstellen (seriell, parallel, USB,
Netzwerk, CAN, Infrarot, ...)
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Bootloader

Vorteil Bootloader:

« Software-Update liegt in der Hand des Programmierers
» Kein Programmiergerat notwendig

- “gefahrliche” Anderungen (Fuses, Lock Bits) kdnnen unterbunden

werden

« Updates sind im Feld (beim Anwender) moglich

Copyright 2007 itemis AG
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« Eclipse bietet ein leistungsfahiges Framework auch fur Embedded-

Entwicklung

« Gute Integrierbarkeit externer Anwendungen uber Plugins (Beispiel:
AVRDude)

« Tools fur “grol3e” Anwendungen konnen auch fur Mikrocontroller als

Ziel eingesetzt werden (CDT, gdb, Modellierungstools, oAW, ...)

Copyright 2007 itemis AG



Eclipse fur die kleinen Dinge des Lebens

Danke fur Ihre Aufmerksamkeit
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