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Logiciel Libre et Technologie

Free as a Beer ?

* | 'essentiel de ce que
nous consommons
est conditionnée par
des systemes
automatises.

» Existe-t-il des logiciels
libres pour construire
des automatismes ?
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L'automatique est I'ancétre de
I'informatique

[ 'informatique
(information automatique)
désigne l'automatisation
du traitement de
I'information.

*Aujourd'hul, les
automates sont eux
mémes des ordinateurs.
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Qu'est ce qu'un automatisme ?

« Partie opérative

- |HM
- Automate

Céablages et/ou Bus de terrain
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Bus de terrain

« Réseau connectant partie
commande et partie
opérative

» Réduit les cablages [

e Normalise les
échanges
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Principaux standards de
'automatique

* Bus de terrain _ Ethernet
- RS-485 « ModBus TCP

» Profibus ) Eor:Negmk
» ModBus * EtherCat

- CAN  Programmation
* DeviceNet - |IEC-61131

» GANopen « PLCopen XML
- |[EC-61499
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IEC-61131-3 (SFC)

|Ftart N|OUT1l := 0;00TZ := 0;
CHT1 CHT2 AND
| | | /| CHNTL{—{TN1l OUT
CHTZ IMZ
CHT2 AND MNOT CHT1

Step? M |[COUNTZ| Stepll—{N|COUNTL Step3 M| COUNTL Stepd 0

== FEACH_UFFEER1 e FEACH_ U

— FELCH _UFFPERZ —— FELCH_UFFEERL ATTL AT T2
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IEC-61131-3 (LD, FBD)

AND BYTE_TO_BOOL
INPUT_BY¥TE Inl ouT IM ouT GETEIT

I TNz

OuUT_AND
{ HNUM_BIT
BEYTE#1

ou

XOR

R

T
{
LY
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IEC-61131-3 (ST, IL

IF Collisicon THEN ¥l
wpeed = 0; Y2 (* Substract ¥2 from Y1 *)
Brakes := QN: ‘'t Biaee v1_vo 4 .
END IF: Temp ( Store ¥Y1-¥2 in Temp *)
= Temp (* Multiply by Temp to square *)
IF (Gate = CLOZED) RND %1 (* Defer ADD *)
(Pump = QN) AND {Tgmp.} 200.0) THEN X2 (* Substract ¥1 from X2 *)

ELgEntrol_State = Betdwes Temp (* Store X1-XZ in Temp *)

Contrel_ State := Hold; Temp (+ Multiply by Temp to square *)
FumpSpeed := 10.0;
- (* Call Sguare root fun *)
ILTest (* Setup function result *)
THMax (* Greater than THMax 7 *)
ERE (¥ Yes, Jump to Error *)
ERECE (* Set EREOR *)
(* MNormal return *)
Error return, ENO not set *)

1
2
;3
vl
5
]
@
g
9
10
@1
il
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CANopen

manu-
Device Interface Application ‘Manager” facturer-
Profile Profile Profile Profile specific
Profile

Application Layer
Data Link Layer and High-Speed Transceiver (ISO 11898)

bus lines
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Libérer 'automatisme

 Indépendance des
automaticiens

e Pérennité des
automatismes

« Favoriser l'application
de standards ouverts

e Favoriser le partage
des connaissances
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 MatlEC

6@» IEC
compier)  CAN. Zziar

Compilateur
IEC-61131-3

Pile CANopen VG »

Construction

PrOg ram ma’[ion
d'IHM

d'automates

Open Source Software for Automatlon
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Programmation d'automatismes

..........

-

'''''

'''''

'
“““““

...........

"""""

Target PLC
e BV
| Xenemal

SVGUI i

SVG HMI CanOpen D5405
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Editeur PLCopen

Python + wxPython.
Modele Vue Controleur.
Méta-modele basé sur la XSD officielle.

ravail sur fichiers XML PLCopen.
Export textuel des diagrammes FBD,LD en ST.

Génération et impression de documentation.
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m P Ope 0l 0 ) ]
Edit Window Help
éMm@@wﬁgwmimmﬂ
Project Tree | B STD_CONF-STD_RESSOURCE  ®| | |4 | 88 MAIN_TEST | v ||| @& Test_ SFC @
v ¥ STD_TEST = -
¥3 Properties Tl Add Task | Delete Task |_ THL OUT_OR | "start”—'N‘OUTl 1= 0;0U0T2 := 0;
v 2| Data Types . || { )}
= P Name ‘ single TH2 L | ‘
Y MYTYPE e
2} MYTYPE2 STD_TASK | 1 CNT1 CNT2 AND
IﬂIMYTYPE3 |—| |—| / l——— IN1l oUT
B} MYTYPE4 N2
&) MYTYPES Il N2 OUT_AND I == CNT2 AND NOT CHNT1
. : 1] 1] [ :
< = Functions I | | 1 1 L) I : | |
Bl GETBIT Add Inst | Delete In| ‘ -
9 SETBIT Instances: nstance seeln Step2 HN COUNT2| ‘SteleN‘COUNTl‘ ‘SteP3HN‘ COUNT1 ‘ ‘Step4
¥ @ Function Blocks Name ‘ F Inl Inz OUT_XOR — REACH_UPPERL ——REACH_U
b Bitwise_Block | N NSTANCE [main_TEST || | 7] ( )—l - -
ML Test_SFC Sk T2 | || —~rEacH_upPERZ —REACH_UPPER1 [ —
~ 4 Transitions |7} |} " "
[+ REACH_UPP
[+ REACH_UPP SR1 g .
¥ Actions K +l ] | ] . | O
COUNT1  |;— - ——rere -
Ecoumz I| 8= GETBIT | fugel SETBIT | | .| Test_SFC-COUNT2 (| 4. |Test SFC-COUNT1 |
~ &) Programs L
. . 20UT2 := INZ + 1;
& MAIN_TEST Function that return NUM_BIT'th bit value of
- 3 TEST_ARRAY[0,0] := TEST_ARRAY[0,1] + 50;
~ [EJ Configurations INPUT_BYTE 4
< B STD _CONF
~ Bl Resources
SHR AND BYTE_TO_ROOL
0} T2
[ I 2
Variable Panel
# ‘ Mame ‘ Class ‘ Type ‘ Initial Value ‘ Retain ‘Constant‘
1 |cnTl Input BOOL No No
2 CNT2 Input BOOL Mo Mo Class Filter:
3 N1 Input MYTYPE No No " E
4 N2 Input MYTYPE No No
5 UPPER1 Input INT No No Add
6 UPPER2 Input INT No No
2| 7 _ouTl Output _ MYTYPE No Mo =l
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Gestion de projet

File Help

* Python + wxPython

simul_visu_rmll ++  EditPLc 48 Buil
SVGUIHMI

» Arbre a greffons (plugins) | ox-x v .
v 7 . . ixy =l spy ”‘
- Hiéerarchie IEC-61131 e o
T , 1.0.x v x myfile " Qe
» Genération du runtime G | ;55" - canopen

CanOpen Slave
slave

° OUtilS de mise au pOint | |2.0_xvx Y e Edi

Log Console

A ' e . LT D LT T L'Cf;;:L::flll IL,IN:::IIIILJI_\J'I:::L,I_IIIIIIIL.'L,III'...Id
— Generating SoftPLC IEC-61131 ST/IL/SFC code...
CO ntr0|e d eXeCUtIOn Compiling IEC Program in to C code...

Extracting Located Variables...
Generating plugins code ...

- Monitoring

[CC] main.c -= main.o

[l memf m e mesf
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Rty hk
Target PLC configuration IEC6IEIES
" Edit PLC BeremizRoot TeXtual
: 77 compiler: |gcc Languages
“euid craGs: | (ST, IL, SFC)
< Clean Linker: |o++
JF Run LDFLAGS: |
Sync_AIign_Ra1|5O B
4 Show IEC code T?rg:;j:?_’ﬁ:ux Lo | C
47 Edit raw IEC code €. Nice: |o |:| . -
compiler
Connection:  Local B |

Connection - Local

LOLITech

Logiciel Libre et Technologie

Plugins
SVGUI HMI

O.x - =%

CANOpen

1.X i :t [=] canopen

CanOpen Master

1.0x v %

ihm

master

uge ion functigg .
User code ' Caltls SottPLC alls. IEC std lib
| debug /" tead _POUs params

trace code | Wit = Variables

Target specific
co d e run(tick)

read
write

Located
Vars

IO Lib
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Plugin CanFestival : Bus CANopen

« Création de maitres C ﬂ Ni;zﬂ/

- Déclaration des nceuds esclaves CANopen
- Configuration du réseau selon les besoins du PLC
- Transmissions synchrones et asynchrones

e Création d'esclaves

- Deéclaration des variables échangees
- Exportation d'EDS (Electronic Data Sheet)
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Networkedit - None 1=~
Metwork Help
0x00 MasterNode | 1 cop-0x1FFF  Other Communication Parameters -
Ox10 DS401 Slave GUI | 0x2000-0x5FFF  Manufacturer Specific
e fel ]l Ox6000-OxSFFF  Standardized Device Profile
OxAC00-OxBFFF  Standardized Interface Profile J

0x6000 Read Inputs 8 Bit
Ox6002 Polarity Input 8 Bit
Ox6200 Write Outputs 8 Bit

0x6202 Change Polarity Outputs 8 B

0x6206 Error Mode Outputs 8 Bit

subindex narme type value accesl

| Ox00  |Number of Input 8 bit UNSIGHNEDS 1 Read
: 11 Read Inputs Ox1 to Ox8 UMSIGMEDS Ox00| Read

& PLCOpenEditor - plc
Edit Window Help

[} &0 ==t {7} oy

ct REC. 4

Project Tree = .
@Eﬂ main (¥
A E‘-' aUtDm_ihm_r ............................................

Drag'n'drop des variables CANopen

¥ Properties || full in

Iﬂ Data Types ............................................

Parametres du plugin

-CanFestivallinstance
CAM_Driver: I JCanFestival-3/drivel

<l Functions ||

b @FUHCtiDnB L

v ® Programs || |empty_in —————

IEI | ..............................

[ Conﬁgurat {Variable Panel 77

-CanFestivalMode

# Mame Class Type Location

gauge Local Transform CAN_Device: |vcand

4

5 level Local INT %IW1.0.3.8

& pump_out Local BOOL %Qx1.0.3.8192
7 |sink_out Local BOOL %0Qx1.0.3.8193.0
5]
9

CAM Baudrate|125K

MNodeld: 1

full_in Local BOOL %0x1.0.3.8194.0
empty_in  Local BOOL %(x1.0.3.8195.0
O O

Add Sync_TPDOs:

Delete
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Plugin SVGUI : Construction d'lHM

File Edit W\iew Layer Object Path Tewt Effects Help

°_ TrigoKbd,svg - Inkscape = Gl

" cCalculette

Deds N6 s¢ BED Q@@ Deaw »xr FTEHE xQ

s 5 5= 55T xfeorm [fvienem [ wirosa [ @nfiazsz [ ex i:

xﬁwgﬁ%eﬁgz@ompﬂﬂ

i . Object Properties (Shi 5 Bl

5_ 1d;cercle_trigo_rotating Set cos :
:: Label!#cercle_trigo_rotating 1

| Title | .

3: rDescription- Sln :
e |1 1

-Il [ Hide 1 Lock

tan :
1

angle : OO0

000

con—-l
PRN T R P R

(=11}

200 150 100 50 a 50 100 150 200 250
.|.....|.....|.....|.I.I.I.I.|.I.I.I.I.|.I.I.I.I.|.I.I.I.v].l.l.l.l.l.l.I.I.I.I..I.I

iET ooz | @ @ sCalqual ¥ ’ Group of 2 objects in layer Calque 1. Click SE|ECtI0.IT, it FTT
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SVGUI

Lo g My GUl.def |\

=7xml version="1.0" encoding="UTF-8" 7=

LT id = "Mon_Interface"=>

=Button

5""------: id = "YesButton"
selected_id="Yes_On"

unselected_id="Yes_Off"/>
=Button

id = "NoButton”
selected id="No_On"
unselected_id="No_Off"/>

o <TextCkrl
5 [T L) id = "Continue”

text_id="Question"/>
=/Container=

-
L
L]
] -t
L

) ()
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e ImZ i .

SVGUI PLCOpenEditor

Text

SetText TextChanged

My GUIl.def |'{

=7xml version="1.0" encoding="UTF-8" 7=
<Container
id = "Mon_Interface"=
<Button
id = "YesButton"
selected_id="Yes On"
unselected_id="Yes_Off"/>
<Button
id = "MoButton"”
selected_id="No_0On"
unselected id="No Off"/=
<TextCtrl
id = "Continue"
text id="Question"/>
=</Container>

SVGUI_Button

SVGUI_Button

Eno

Visible

State




B W AIUIIC UL = Al
i Edit
[exte Effets Tableau blanc Aide &ig4main & —
Interface Tree
Q ue® @8 F- tea full > Interface
Button
= - - led_full
X |145,??E| | ¥ |2s8. 324| | {show  statel Iedpump o
° 11 P00 q - eln
| Enable led_sink
V:suahs oo ey
movewater
“l Pompe
Plein U )¢ led empty
EButton
- Show state |- Vid
—Enable Idands
empty_out Toggle
. Vide
:IZITII.
@ BEg « » o v|[H
b <svgitext id="text3451"> 2 [ attribut Valeur = Editor Pane!
I <svg:text id="text3455"> I IEa_Tull_on J Attribute
[ <svg:text id="text3461"> sodipodi:cx 155.56349
<svg:path id="led _full_on"= i sodipediicy  87.453148 name
<svg:path id="led pompe_on":| il =ndinndire 15 157 7RR hd| enable
<svg:path id="led vidange off"| .l [~ 4 oack 1
<svg:path id="led_empty_off'= , e ackground_|
<svg:path id="led empty_on"= id Deﬁn|r| toggle
<svg:path id="led vidange on" led_full_on celected id
Kl | -

Attribut id sélectionné. Appuyer sur Ctri+Enter aprés edition pour valider.

unselected id

I IL:IHIII '

Linking :

| ¥ I'._."._.'\_rl LTRSS AT L, Y

[CC] OD_1 0.c->0OD_1 0.0

Visual
N\

Value

led full
Mo
rect3479
Yes

led full_on

led full_off

Pick up an element in the SVG View to set the
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Plugin C_extension : votre plugm

+ Cfile
1.0.x~ % myfile * iy Edit C File

o Ré_ut”isation de & CFileEditor - ~cfile~

Edit Window

code C/C++ Thcudes =
7 CFie 1 #include <stdio.h>

eX|Stant Includes

Globals

* Intégration de

CleanUp 1 printf("spvl : %hd\n", spyl};|

périphériques ESE::S:E 2 printf("spvZ : %f\n", spy2);
exotiques [Variabies )

| Publish |

# MName Class

» Accés direct aux Lo I
ressources
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Etat d'avancement

* 04/08 - 1ere machine automatisée

« 07/08 - Support temps reel (Xenoﬁpai, RTAI)

e 08/08 - 1ere version stable
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Plan de route

* 09/08 - Support commercial
* 10/08 - Compilation croisée, cibles sans OS

e xx/09 - PowerLink, ModBus, ...
* yy/09 - Analyse de code (GGCC, Frama-C,...)




\Jop N Days 2003

SaIlLEE30 ESVOSYES

il i
Journees portes ouvertes | -~
CA Nopen B : :/c %

—

Quimper

Journées de formation a CANopen.

A Saint-Dié-des-Vosges, a 2h20 de Paris.

Les 9 et 10 septembre 2008.

Programme : o
- Initiation @ CAN et CANopen. i
- Ateliers de mise en pratique.
- Rencontres professionnelles.
- Expositions.

www.uxp.fr

Charmeas

Objectifs :
- Comprendre et utiliser CANopen.
- Produire des nceuds CANopen.
- Choisir parmi les solutions CANopen.

Participation gratuite, réservation obligatoire : [ pe Tour de
canopendays@canfestival.org ¥ A Losris
http://canopendays.canfestival.org/

OES-VOSGCGES


mailto:canopendays@canfestival.org
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