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INTRODUCTION

1.1 Software Organization

1.1.1 Definition files

The provided programs need the following definition files:

- "Structures Donnees.h " defines all the useful data structures for a structural programming,

- "Mtr86.h" contains the executive multitasking primitives' prototypes as well as the constants
definitions. It must be put on top of al sourcefiles.

- "EID210.h" defines the access address to the different material e ementsimplanted on the
processor board,

- "vmd.h" definesthe VMD application e ements.

AEnsurethat all filesare present, in thework directory, which islocated in the directory containing
the EID210 assembler editor.
Thesefiles are specific in the real-time executive of th
work directory.

0 board, and must remain in the
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1.2 Specific functions

Specific functions accede to the CAN network viathe"ATON SYSTEMES' CAN-PC104 board.

The prototypes of these functions are defined in the Mtr_CAN.h file and their definition in the
Mtr_CAN.C file.

If it is not aready, thisfile must be compiled and its Mtr_CAN.o compilation result should be included
asthe"Linker" file with the application files.

AEnsurethat the Mtr_CAN.ofileispresent in thework directory which islocated in the directory
containing the EI D210 editor-assembler.

V Also ensurethat thisMtr_CAN.ofileisincluded in " linker "..
Pour cefaire:

In the EID210 software [ Configuration| then [GNU C/C++ | then then

then find and select the Mtr_CAN.o file which will be added to already presented filesi.e. CTR0.0 and
EID210.0

Thisfunction initializes the SJA 1000integrated circuit,
core.
The transmitted parameter is the version of your ATON- R0ard: ATON_V1(equivalent to
aton_can.o) or ATON V2 (equivalenttoaton can
Thisfunction iscaled in the "Initialization" part of tj

- EcrireTrame( &Nom Tr ane) Function
Thisfunction allows sending a frame on the nej
of "Frame" model (model defined in
the previous chapter).
Thisfunction doesn’t return any paramete

- LireTrame(&Nom Tr anme_r eg ‘
, cei ved from the CAN network and if yes, accede to
the network. The last variab % @ ructured variable in the form of "Frame" model

When receiving a message, the ta bs up and returns 1.

- AfficheTranme(&Nom Trane) Function

Thisfunction can display aframe on the computer screen connected to the CPU.

Thelast variable is a pointer on the structured address in the form of "Frame" model (model defined in
the previous chapter).

This function doesn’t return any parameter.

- MONI TOR and ENDMFunctions

These functions alow confining awriting area on the monitor. They must be used in during printf or
AfficheTrame function; they allow the reserve for awriting and avoid that the monitor become a critical
resource.
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2 EX N°1l: SWITCH THE LIGHTS FLASH OF THE OPTICAL BLOCK

2.1 Topic :

Purposes :

- Understand and use the proposed and specific data structures
- Understand and use the proposed and specific functions.

- Define and send a data frame to a CAN module recipient, which is accessible to a
given address.

- Test whether aframe has been received or not.
- Display received and sent frames on the screen.

Specifications :

At firgt dl the lamps of "Right Back lights" block are off.
We would liketo realize afunction " chase" with 4 lamps block

(after aregular timeinterval, we e previous lamp and then turn on the
next one).

After a minimum mdgafi Qo ghe program should allow to realize the same
function with thg : NIRL cft Front lights™ and then " Right Front

PC Micro Computer using Windows ® 95 or later

Editor Software-Assembl er-Debugger

If programming in C, GNU; C/ C + + Compiler Ref: EID210101

Processor board 16/32 hit 68332 microcontroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001

CAN PC/104 Network board in ATON SY STEMS Ref NIC: EID004001

CAN network with four power outputs modules for lights Ref: EID051001

USB connection cable, or if not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001

12V Power source supply for the CAN modules ("energy" network)

Time: 3 hours
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2.2 Solution elements
2.2.1 Analysis

Remind

Chasefor the « Right Back Lights»

If we want to define the status of 4 power outputs module, the frame of type "Input Message'(IM) hasto
be sent back with a"Write Register" function on its register which is accessible to the "GPLAT" output
port (from the technical manual of MCP25050 circuit page 22).

Indeed, seen from the module, it receives acommand frame requesting it to change the status of its
output register which imposes the condition of different outputs of the interface MCP25050 circuit.

For an IM "Input Message", the included register is the RXF1 which leads to the identifier base OF 88
xx xx for theright front lights (see identifier table in Chapter 1). The 3 least significant bits must be
turned to O (from the technical manual of MCP25050 circuit page 22) and also | et the other indifferent
bits turn to O, which ultimately leads to the identifier OF880000 (only 29 useful bits), with the label
defined in the"T_Ident_IM_FVD" of "CAN_VMD.h" file.
Definition of the command frame (find in Chapter 1 of this docifCaiaiddefinition of the different
fields of the frame for this example).

Remarks

- In the command frame, there are three parameters dejgs
— Parameter "address’ (in therank O of "dat ac R C®oNcerned address register by

writing.
In the case before, itisGPLAT g £S5 s 1E h (Page 15 M CP25050 manual).
O2h+shift (notel) = 02h +1Ch \
— Parameter "mask" (inthe rank 1 Qjgie ~ gPLore some unchanged bits of the
register if they are not to be aff g operation
In our case the power outputs ar ¥ the 4 |east significant bits of the port. The 4
first bits should be masked vijiaaS s ue: OFh.
— Parameter "value" (in the N lowsto define the status of the unmasked
outputs.

In our case, to acl
then 02, then 04 &

- After an IM "Input Messag
acknowledgment frame modul @
Lights' module, the identifier of t
Chapter 1).

sage has been received by the recipient, it should return an
dentifier is defined by TXID1. In the case of "Right back
Secknowledgment message will be OE A0 00 00 (from tablein

2.2.2 Tasks management and organization

Three tasks are going to be realized. And we need to add an initiaization task.

1- Theinitialization task will initialize the CAN board and create the following tasks.

2- The chase task will change a variable to turn on the optical block. It will activate the task which can
turn on the optical block. Then it will fall asleep to let other tasks run.

3- The EcrireFeux task will send the frame on the CAN network which can turn on or turn off the
operative part.

4- The LectureTrame task will be permanently active. It will wait for aframe reception in order to
display on the screen.
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2.2.3 State diagram

Read and
Display received frames

Create& activate

Configuration and
frame sending
on the CAN network.

Chase execution.

m_send

Page 9/ 98



d'idgﬁah Practical Works on CAN Network - V.M.D. (Multiplexed Didactic Vehicle) with MTR

2.2.4 "C" Program

R
* %

* Experinent on EI D210 / CAN Network - V.M D (Miltiplexed Didactic Vehicle)

EEEEREEEEEREEREEEEREEREEREERERERERERERESRERESEEREESEEEEREEEEEEE IR R IR EEEEEEEEEEEEEEEEEEEEEEES]
kKKK KKk Kk Kk

* EXPERIMENT n 1. SWTCH THE LI GHTS FLASH OF THE OPTI CAL PART

* SPECI FI CATI ONS

* kkkkkkkkkkkkhkhkhkhkkkkkkx

We want that after a regular time interval, we turn off
* the previously activated output to turn on the follow ng(chase function)

PR R R R R R RS EEE R R R R R R R R EE R R R R R R RS R R R R R SRR EEREE R R SRR EREEEEEEEEEEEEEEEEEREREEEEEEEEEEEEEEEEEEEES
**/

/1 File to include
//********************

#i ncl ude <stdio. h>

#i nclude "ntr86. h"

#i ncl ude "Structures_donnees. h"
#i ncl ude "vnd. h"

#i ncl ude "ei d210. h"

/1 Optical block selection
#define Feux_Selec Ident_T_IMFRD

/| Tasks prototype

TACHE init (void)

TACHE LectureTrane(void);
TACHE cheni | | ard(voi d)
TACHE EcrireFeux();

/**************************************
N S

/ Initializa

/***********************************

TACHE i ni t (voi d)

********************/

*/

SEEEEEEEEEEEEEEEEEEEERY

{
OpenCAN( ATON_V2) ; /1 ATY i boar ds
11 A boar ds

active(cree(chenillard, 1, 1
cree( EcrireFeux, 2,1024);
chase
active(cree(LectureTrane, 3, 1023

€ chase managenent is the nost inportant task
Witing on the optical blocks is to control after the

the display task has the | owest priority

IEEEEA R R RS R R RS R R R R EEE R R R Ry

/* The chase nmanagenent task */
/************************************************************************/

TACHE cheni |l ard(voi d)

{
//the variables that we pass as paraneter are necessarily defined on static
static p_s=0x00; //Value to wite on the optical block

whi | e(1) /1 The task runs continuously

switch(p_s)

case 0 : p_s=0x01
br eak;
case 1 : p_s=0x02
br eak;
case 2 : p_s=0x04,
br eak;
case 4 : p_s=0x08
br eak;
case 8 : p_s=0;
br eak;
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m send(num tache(EcrireFeux), & _s); //Activation of the witing task on the CAN network
/| Passi ng the address of the val ue

dort (200); //the task sleeps for 2 seconds

}

}

/************************************************************************/

/* Frames sending control task on the CAN network

/*1t will be called by the chase task

/*I't will run when the chase task is asleep */
/************************************************************************/
TACHE EcrireFeux(e_s)

char e_s; // Recovery of sent paraneter

{
Trane feux;

//frame configuration

*/
*/

f eux
f eux
f eux
f eux
f eux
f eux
f eux
/lse
Ecri

}

/***************************************************

/*

.trame_i nfo.registre=0x00
.trane_i nf o. chanp. ext end=1
.trane_i nf o. chanp. dl c=0x03
.ident.extend.identificateur.ident=Feux_Sel ec
. dat a[ 0] =Ox1e

. dat a[ 1] =0xO0f ;

. dat a[ 2] =e_s;

nd the frame on the CAN network
reTranme( & eux) ;

Frames reception and displ ay

*/

/*This task is created and activated by the initial 'S

[*1t will

run when the chase task is asleep

/*and the Ecrire feux task is finished

[ KKK Kk Kk ok kK K K K K R kK K R R R R kR R R R R R R R R R R R R R Rk R R Kk kg

TACHE Lect ureTrame(voi d)

{

Trame tr_rx; //definition of a frane

whi | e(1) //task activates per
LireTrame(&r_rx); /1 This functj

franes
MONI TOR /] Moni t or
AfficheTrame(&r_rx); //Display
ENDM /
}

/*************************** k k k %k %

/*

/************************
mai n()

clsscr();
printf("CAN bus EX 1 with ntr86
[/ Launch of the real-time executiv
start_ntr(init,512);

}

*/

KKKk Kk kK [

eep when there are no received
the display (critica
frame

oni tor for

resource)
ot her task

LR AR R R RS LR R LRy

*/

****************************/
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3 EX N°2 : ACQUIRE THE STATE OF LIGHTS STALK

3.1 Topic :

Pur POSES - Define and then send aremote frame to an input module, which is accessible to

adefined address.
- Testing whether a frame has been received.
- Extract the expected information from a response frame.
- Digplay received and sent frames on the screen.
- Digplay the expected data on the screen.

Specifications:: After aregular timeinterval, we interrogate the 8 inputs module on which is

connected the lights stalk so that we can know its condition.

‘ it are displayed.
— Thedelay is produced SSgiae 2
(count the number of passcs f0ai N 10op)

- The different comma
displayed individualy.

- The sent or received frames

PC Micro Computer using

Editor Software-Assembler-

If programming in C, GNU; C/ g mpiler Ref: EID210101

Processor board 16/32 hit 68332 miSggontroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001

CAN PC/104Network board in ATON SYSTEMS Ref NIC: EID004001

CAN network with four power outputs modulesfor lights Ref: EID051001

USB connection cable, or if not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001

12V Power source supply for the CAN modules ("energy” network)

Time : 3 hours
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3.2 Solution elements
3.2.1 Analysis

When the semaphore is released, we interrogate the 8 inputs' module on which is connected to the
lights stalk

Remind

According to the table given on page 22 of the MCP25050 manual, the identifier itself will contain the
address of the read register. This addressis on the identifier bits ID15 to ID8 in extended mode (bits
that are received and put in the RXBEIDS register). The concerned registry is GPPIN with 1Eh
address " (see in MPC25025 technical documentation page 37) ..
On the other hand, the least significant 3 bits of the identifier in extended mode must be set to 1.
Theidentifier defined in Chapter 1 should be completed as follows:

05 04 xx XX 0504 1E 07 (Only 29 bits are taken into account)

According to the table
i in Chapter 1

- Definition of structured variables under "Tr ane" mq
Trame T_| RM Commodo_Feux;

— Access and definition of the different elements of thg
T_I RM_Commodo. trane_i nf o. regi st er =0x00; .
T_I RM_Conmodo. t rame_i nf 0. chanp. ext end=1;

€ initialized to O
ended nbde

T_I RM_Conmodo. trame_i nf o. chanp. rtr=0x01;
T_I RM_Conmodo. t rame_i nf 0. chanp. dl c=0x04g be 1 data byte
T_I RM_Conmpdo_ad. i dent . extend. i denti e 05041E07;

/1" 1t has 29 bits. To set the g ghts stal k

Definition of the remote frame which w4

According to the definition of identifi ™ pter 1, aframe with response of IRM has the
same identifier asthe original remotg :
Seen from the module (the M
OM (Output Message).
The difference with the ori (@
"value' (rank O of the part 0 e frame). This parameter is the image of theinput port. Thus
we recover the status of variouS' o8

Accessto the different binary status commands

The parameter "value' of the response frame, recovered from the datain rank O is a byte inputs image.
The different bits of this byte are extracted individually because of a data structure defined in the
CAN_VMD file.

3.2.2 Tasks management and organization

1- Theinitialization task will initialize the CAN board and create the following tasks.

2- Thelights stalk initialization task; configuration of GPO to GP7 as inputs.

3- Thelights stalk interrogation task will be executed when the semaphore is available.

4- The task manager frame reception. Release the semaphore and active display task.

5- The display task. It displays the received frame. If there is a stalk response, its state will be

displayed.
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3.2.3 Flowchart

Lights stalk
Initialization Task.
/O Configuration

InitializationTASK:
Initialize the CAN
Tasks creation

create & activate

A

create & activate

create & activate create

Lights stalk

¥ Display the frames and
interrogation

the stalk state

s lect
Semaphore
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3.2.4 "C" Program

/*Li ght stal k readi ng*/
//********************

/1l File to include

#i ncl ude <stdio. h>

#i ncl ude "Structures_donnees. h"
#include "ntr86. h"

#i ncl ude "vnd. h"

/| Semaphore decl aration
SEMAPHORE s_|ect;

/| Tasks prototype

TACHE init (void)

TACHE LectureTrane(void);
TACHE init_commodo(void);
TACHE | ect ure_comodo(voi d);
TACHE aff();

IEEEEAE R RS R R RS R R R R R R R R R Ry

/* Initialization task */
/************************************************************************/

TACHE i ni t (voi d)

{
OpenCAN( ATON_V2) ; /1 ATON_V1 for old ATONCAN boards
/1 ATON_V2 for new ATONCAN boar g
s_lect=s_cree(0); /| Semaphore creation
active(cree(init_commodo, 1,512)); [/first priori / Cs configuration from
t he begi ni ng

active(cree(LectureTrane, 2,1024))
active(cree(lecture_comodo, 3, 1024))
cree(aff, 4,1024);

/************************************************ X ************/
/* Lights stalk initiali */

/******************************************
TACHE i nit _commodo( voi d)
{
Trame t_gpdr

t_gpdr.trame_i nfo.registre=0x00
t_gpdr.trame_i nfo. chanp. extend=1; //
t _gpdr.trane_i nfo. chanp. dl c=0x03
t_gpdr.ident.extend.identificateu
t_gpdr.data[ 0] =Ox1F; // fig

KRK KKK KK KKK [

kKt ended node
Oata of 8 bits (3 sent bytes)
| M_Commodo_Feux

of concerned register
#e a direction of I1/O address = 1Fh page 16
bits are concerned except GP0 (see doc page 16)
' Val ue" -> all the bits are inputs
pf the inputs and outputs

t_gpdr.data[ 1] =Ox7F; [/

t _gpdr.data[ 2] =0x7F; [/ t
/1 Send frame to define the @
EcrireTrame(& _gpdr);

/************************************************************************/
/* lights stalk interrogation task */

/************************************************************************/

TACHE | ect ure_comrodo( voi d)
{
Trame T_I RM Commobdo_Feux;

//Frame initialization

T_I RM_Commpbdo_Feux. tranme_i nf o. regi st r e=0x00

T_I RM Conmodo_Feux. t rame_i nf o. chanp. ext end=1

T_I RM Conmodo_Feux. t rame_i nf o. chanp. dl c=0x01

T_I RM_Commodo_Feux. trane_i nfo. chanp.rtr=1

T_I RM Conmobdo_Feux. i dent. extend. i dentificateur.ident=ldent_T_| RM Conmbdo_Feux
wh

le(l1) //the task runs pernanently
s_wait(s_lect,0); //Wait until the semaphore is
rel eased
//and make the task sl eep (paraneter
0)
EcrireTranme(&T_| RM Conmodo_Feux) ; //to send an IRMto lights stalk
}
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IR AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

/* Readi ng received frames task */

/************************************************************************/

TACHE Lect ureTrame(voi d)

static Trane tr_rx;
i nt conpteur =0;

whil e(1)
LireTrame(&r_rx); /I make the task sleep until reception of a frane
if (conmpteur++==10)
{
MONI TOR
printf("Display\n");
ENDM
m send(num tache(aff), &r_rx);
conpt eur =0;
if (tr_rx.ident.extend.identificateur.ident==ldent_T_| RM Commodo_Feux)
{
dort (20); //the task falls aslepp for 0,2 sescond
s_signal (s_lect); /I Rel ease the semaphore to autorize the IRMsending in the
Lect ure_Comodo task
}
}
}
/************************************************** **/
/* Di spl ay task */

/*****************************************************

TACHE aff(p_t)
Tranme p_t;

********/

{

MONI TOR

got oxy(2,2);

AfficheTrame(&p_t);

if (p_t.ident.extend.identificateur.ident=5
{ /1 W& received stalk state and t 4
Et at _Commpdo_Feux. val eur =~p_t . dat
got oxy( 4, 16);
printf("State of different input

states

the stalk:\n");

printf(" Recovered and conp (in Hexa)
=0R. 2x\ n", Et at _Commobdo_Feux. val eur

printf(" Side light= %l pnt = % Head |ight=
%I\ n", Cde_Vei | | euse, Cde_Code

printf(" Left i i ndi cator=
%I\ n", Cde_d i gn_Gauche, Cdq

printf(" Hor n=

printf(" Stop |i

printf(" W\r ni ng

}
ENDM
}
/************************************************************************/
/* Mai n program */

IR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

mai n()

cl sscr();

printf("CAN bus EX_ 2 with ntr86\n");
start_ntr(init,512);

}
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EX N°3 : CHECK THE FUNCTION OF AN OPTICAL BLOCK

4.1 Topic :

Purposes: - Analyze adiagram structure in order to define the hardware function

realization by a software function.

- Link up the remote frames and control frames to satisfy imposed
specifications.

- Test the response of received frames.

- Extract the expected information from the response frame.

- Analyze the received information and make a diagnosis.

- Represent imposed specifications by a diagram of status.

- Code and program a diagram of status.

- Carry out cyclica actions, during a specific period.

ical block (Nothing, Side light,

Specifications: We want to cycle the different stat
' t etc ...) and the indicator.

Sidelight + Dipped light ,Sfalig

We also readlize the contro -
- Verify that the ordered mo8
- Check (by software functigiaes
current using).

e acknowledgment frame.
ed lamps are effectively lit (by

PC Micro Computer using

Editor Software-Assembl er-Dtg

If programming in C, GNU; C / Sgai4mpiler Ref: EID210101

Processor board 16/32 bit 68332 miCl®Controller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001

CAN PC/104 Network board in ATON SY STEMS Ref NIC: EID004001

CAN network with four power outputs modules for lights Ref: EID051001

USB connection cable, or if not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001

12V Power source supply for the CAN modules ("energy" network)

Time: 4 hours
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4.2 Solution elements
4.2.1 Analysis

Remind

The power circuit of the reference "V NO5" which leads 4 power outputs Modul es, generates a
diagnostic signal marked "STAT" -> STATus (refer to the data sheet of the VNO5 circuit).

In the case that we activate the power circuit, if the load current is closeto O (bulb filament cut off for
example), thesignal "STATus' changesto 0. The output current threshold which sequences the setting
to O for the"STATuS" output isfrom 5 mA (minimum value) to 180 mA (maximum value).

In the case of 4 power outputs module, the LEDs who are intended to indicate whether a power output
isat work or not, doesn’'t consume enough current to inhibit this diagnostic function.

According to the technical manual of CAN-VMD system and the structured diagram of 4 power
outputs module, these 4 signals"STATus' are connected to the interface CAN MCP25050 circuit and
therefore constitute diagnostic inputs that can be read through the CAN network:

- The"STATuS" output of the power circuit dri ! -tcd to GP6,
- The"STATus" output of the power circuit dr: ed to GP7.

Activation of the lamps and diagnostic of theright

To turn on the lamps, it should send frame type IM " i " with the "Write Register "
function onitsregister accessible to the " GPPINg " nd in technical manual MCP25050
circuit page 22).

In this case, according to the table given in
OE880000, the " addr" parameter will be 1§
MCP25050 ), the "mask " parameter will B
and the "value" parameter is defined by

ﬁi ) t, it should send the concerned module IRM frame
w Ster” function. In this case, the identifier contains the

ing to the table given in Chapter 1 in this document) the
I11E 07 and the frame does not include a parameter in the

Bter address - page 37 of the "Data sheet"
Ats on the 4 least significant bits of the port),

To recover the logic statusi
"Information Request messg
considered address of the rd
page 37 ) aswell asthe fun
Therefore, for the right front 11 Mg
identifier to give will ultimately D
"data" area.
The module receiver of thisframe will respond with the same identifier, but with the rank 0 of the
"Data" area, the status of the input port.

Lamp Swapping
We want the order of the lamp statusis like following:

Nothing, then only side light, then side light + dipped light, then side light + head light.
Thistemporal sequence can be represented by the status diagram shown below:

Head light

We pass the previous status to the next status after the end of each "Light delay".
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Data Structure

It is useful to store in the memory, an image of the lamp status of the optical block (image of the
output port module status). When we want to change the status of alamp, we deal with one of the bits
in thisfile. Then this image becomes a block of the control frame.

The sent datain a control frame (or recovered by aremote frame) existing in 8 bits which we use the
"byte bits' data structure defined in the " Structure-Donnees.h" file.

/* Union to access in one byte (BYTE) either directly or by individualizing 8 bits

union byte_bits

{ struct

{ unsi gned char b7:1;
unsi gned char b6: 1;
unsi gned char b5: 1;
unsi gned char b4:1;
unsi gned char b3:1;
unsi gned char b2:1;
unsi gned char bil:1;
unsi gned char b0: 1;

}bit;

BYTE val ue;

e

For light control
Theimage variableis defined in the vmd.h under the form
byte_bits | mage_FVG
The same asthe binary variable, |lamps state image:
- for afront optica block
#define Val eur _FVG | mage_FVG. val eur /'l For cO
#define Veill euse_FVG | nage_FVG bit. b0
#defi ne Code_FVG | nage_FVG bit. bl

#defi ne Phare_FVG | nage_FVG bit. b2
#define dignot_FVG | nage_FVG bit. b3

Toturnonalamp, it ssimpletodo:

- change the status in the memory image
Phare_FVG=1; // for exanple

- transfer the memory image in the "vg

T_I M_Feux. dat a[ 2] = Valeur_FVG;

- send the command frame,
Ecrire_Trame(T_I M Feux); //

ontrol frame (IM frame),

ber that this is a control franme

For the bulbs' function control
Similarly for controlling the
- Theimage variable is defi

byte bitsImage Ef
Then we define binary vari

#define Etat_Veill euse | magoug
#define Etat_Code | mage_Etat_Fe
#define Etat_Phare | mage_Etat_M
#define Cignot |nmage_Etat_Feux.b

To read the status, it sends aremote frame

Ecrire_Trame(T_IRM_Feux); // IRM -> to remember that thisis aremote frame

In the response frame, we recover the result of reading the port in the O rank parameter,
Image_Etat Feux.value = Trame_recue.data[0];

pges of the lamps status:
. b0

We can then compare the logical status of the "status" bits based on the controlled outputs, for
example:

-if Phare=1and Etat_Phare=0 It'sthe bulb grilled or nothing is connected,

-if Phare=1and Etat Phare=1 It'sOK.
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4.2.2 Tasks management and organization

1- Theinitialization task will initialize the CAN board and create the following tasks.

2- The chase task will change a variable to turn on the optical block. It will activate the task which can
turn on the optical block, then check its state. Then it will fall adeep to let other tasks run.

3- The EcrireFeux task will send the frame on the CAN network which can turn on or turn off the
optical block bulb (IM type frame).

4-The State verification task will send the frame on the CAN network can know the real state of the
optical block (IRM type frame).

5- The LectureTrame task will be permanently active. It will wait for areception. Thenceforwards, it
should distinguish the received frame type (IM or IRM) and load the variablrs (Val eur FVG and
Val eur _St at us_FVG.

Then it will activate the display task.

6- The display task. It displays the received frame and build an
and Valeur_Status FVG).

k report(by Valeur FVG
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4.2.3 State Diagram

create & activate

activate
m_send

Initialization TASK:
Initialize the CAN
Tasks creation

TASK
Writing on the optical
blocks

ctivate

TASK
Optical block state

verification create

activate

m_ send
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4.2.4 "C" Program

/*The Left Front Lights Chase and State Verification*/
#incl ude <stdio. h>
#include "Structures_donnees. h"
#i nclude "ntr86. h"
#include "vnd. h"
TACHE init (void);
TACHE LectureTrane(void);
TACHE cheni |l ard(void);
TACHE EcrireFeux();
TACHE Verif_Etat_Feux(void);
TACHE Affichage();
O Ty,
/* Initialization Task */
/********************************kkk******~k~k*****************************/
TACHE i ni t (voi d)
{
OpenCAN( ATON_V2) ; /1 ATON_V1 for ol d ATONCAN boards
/1 ATON_V2 for new ATONCAN boar ds
active(cree(chenillard,1,1024)); !/ permanently active
cree( EcrireFeux, 2,1024); //Create in the second priority to realize a witing,
cree(Verif_Etat_Feux, 3,1024); /1 before check the real state of the optical block
active(cree(LectureTrane, 4,1024)); //franes reception
cree( Affichage, 5, 1024) ; /1 The display retains the last priority
}
/********************************kkk******~k~k*****************************/
/* Chase control task
R Iy,
TACHE cheni | | ard(voi d)
{
static p_s=0x00;
whi | e(1)
switch(p_s)
case 0 : p_s=0x01;
break;
case 1 : p_s=0x02;
br eak;
case 2 : p_s=0x04;
break;
case 4 : p_s=0x08;
br eak;
case 8 : p_s=0;
br eak;
m send(num tache(EcrireFeux), &_s); [T Wi
active(numtache(Verif_Etat_Feux)); //Verifj
dort (360); //stop 3,6 seconds
}
}
[REEEE R R KRR KRR KRR KRR KRR KRR KRR KRR KRR AR KRR R KRR Rk
/* Franmes sendi ng control */
/* to turn on the optical block */
I
TACHE EcrireFeux(e_s)
char e_s;
{
/1 The command frame initialization
Trame T_| M Feux;
T_I M_Feux. trame_i nfo. regi stre=0x00;
T_I M_Feux. trame_i nf o. chanp. ext end=1;
T_I M_Feux. trame_i nf o. chanp. dl c=0x03;
T_I M Feux.ident.extend.identificateur.ide _IMFVG
T_I M_Feux. dat a[ 0] =0x1e;
T_I M _Feux. dat a[ 1] =0xO0f ;
/1Send the frame on the CAN bus to activate the |ights
T_I M_Feux. dat a[ 2] =e_s;
EcrireTrame(&T_| M _Feux);
/ltask infinite sleeping (activation on awake or m send)
}
/********************************kkk******~k~k*****************************/
/* Franes sending control task on the CAN network */
/* to check the optical block state */
/********************************kkk******~k~k*****************************/
TACHE \Verif_Etat _Feux(void)
{
/1 The state verification frame initialization on the Left Front Lights
Tranme T_| RM Feux;
T_I RM_Feux. trane_i nfo. regi st re=0x00;
T_I RM_Feux. trame_i nf 0. chanp. ext end=1;
T_I RM_Feux. trane_i nf o. chanp. dl c=0x01;
T_I RM Feux. trane_i nfo. chanp. rtr=1;
T_I RM_Feux. i dent. extend.identificateur.ident=ldent_T_|MFVG
/1Send the renpte frane on the CAN bus
EcrireTrame(&T_| RM Feux) ;
//task infinite sleeping (activation on awake or msend)
}
/********************************kkk******~k~k*****************************/
/* Recei ved frames reception and nmanagenent */
I Ty
TACHE LectureTrame(voi d)
{
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static Trame tr_rx;
static Val eur_FVG Mem

whi | e(1)
LireTrane(&r_rx);
if (tr_rx.ident.extend.identificateur.ident==Ident_T_Al MFVQ
m send(num tache( Affichage), &r_rx);
}
if (tr_rx.ident.extend.identificateur.ident==Ident_T_|RM FVQ
{
Val eur _Status_FVG=tr_rx. data[0]; // Recover the state in the npst significant bits of data[O0]
Val eur _FVG=tr_rx.data[0]; // Recover the asked state in the |east significant bits of data[O0]
i f(Val eur _FVG_Menl =Val eur _FVGQ
{
Val eur _FVG_Men¥Val eur _FVG
m send(num tache( Af fi chage), &r_rx);
}
}
}
}
Ty
/* Display the frames and the real states of the |anps */

R e ]

TACHE Affichage(tram

Trame tram

{

MONI TOR

if(tramident.extend. identificateur.ident==ldent_T_A MFVQ
gotoxy(1,7);

if(tramident.extend.identificateur.ident==Ident_T_| RM FVQ

gotoxy(1,11);
if(Veilleuse_FVG // We ask for turning on the side |ight

/1 check that the state neets

if(S_Veilleuse_FVG printf("Side light is OK\n");

else printf("Side light is out of servi

demands

else if(Code_FVG //W ask for turning on the dipped lig

/1We check that the state meets

if(S_Code_FVG printf("Dipped light is OK\n");

else printf("Dipped light is out of sg

else if(Phare_FVG //W ask for turning on the head lig

/1 check that the state

if(S_Phare_FVG printf("Head light is OK\n")

else printf("Head light is out of s¢g

else if(dignot_FVG /W ask for turning on th

if(S_Cignot_FVG printf("Indicator is Of <

else printf("Indicator is ou

gotoxy(1,9);

AfficheTrame(&ram;
ENDM

}

T
I* Mai n prog
/*******************************kkk***********
mai n()
{
clsscr();

printf("CAN bus EX 3 with ntr86\n")
gotoxy(1,4);
printf("Received frames\n");
got oxy(1, 6);

printf("Acknow edge\n");

got oxy(1, 8);

printf("Lights' states\n");
start_ntr(init,512);

}

‘s ok
e state doesn't neet the

*/
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5 EX N°4 : COMMAND THE LAMPS BY LIGHTS STALK

didolab

5.1 Topic :
Pur poses :

- Carry out a control application commanding a controllable system by the CAN
network.
- Display system status on the screen.
- Carry out a precise delay.
- Realize the tasks of verification and control.

Specifications : After aregular timeinterval, from the egauiired module on which is connected

with the lights stalk, so that we can }

front and back blocks.

timer" (inside the microprogg

displayed individualy.

According to the status of thelight g s ivéte the different lamps of
- The necessary delay to op BIRTOrS is realized by "programmable

- The different commay O\’ the position of the lights stalk will be

PC Micro Computer using
Editor Software-Assembler-¥ 0
If programmingin C, GNU; C 7t mpiler Ref: EID210101
Processor board 16/32 bit 68332 Dntroller and its software environment
(Editor-Cross Assembler-Debugger) Ref: EID210001
CAN PC/104 Network board in ATON SYSTEMS Ref NIC: EID004001
CAN network with:
- 8logic inputs module for the lights stalk Ref: EID050001
- 4 power outputs module for left/right back/front lights Ref: EID051001
USB connection cable, or if not available RS232 cable, Ref: EGD000003
AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy” network)

Time : 2x4 hours
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5.2 Solution elements

5.2.1 Analysis
Remind

Functionality

We consider a cyclic operation where the state of the lights stalk is required after aregular time
interval imposed by atime base. The next state of the lights stalk is then compared to the previous
state (inherited once before). If a position change has been detected, then alight conditions change
begins. (We control successively 4 blocks with the new values)

— Weinterrogate successively 4 blocks and check if the values of "Status' corroborate the sent
commands. If adifferent is detected, an alarm message is displayed.

— After sending aframe, we will verify that the received frame in responseis correct
(acknowledgment of module having received a control frame, or coherent response module having
received aremote frame).

5.2.2 Tasks management and organization
1- The VMD initidization task can initialize the CAN | NP O it puts function of

different CAN modules (lights and stalk). It will actival

2- Theinitialization task will initialize the CAN boarg

3- The Stalk Reading task will send an IRM to the lid
asleep to let other tasks run and not saturate the

5- Theinterrupt task will handletheig ave to be able to activate the task controlling
the writing on the lights, by modifyj Wed parameter to turn off or turn on the adequate
indicators.

6-The EcrireFeux task will B the CAN network which can turn on or turn off the
optical block bulbs (IM type )

7-The State verification task will s€ e frame on the CAN network can know the real state of the
optical block (IRM type frame).

8- The display task. It displays the received frame and build an optical block report (by Valeur FVG
and Valeur_Status FVG).

Remark: The VMD initialization task can anticipate in the display; by putting in the text, the display
task will only have to position themselves for displaying the stalk’ and lights' states.
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5.2.3 State diagram

TASK create & activate ] TASK
Frame reading Lights stalk
Interrogation

create
Interruption Clignotan &
activate
activate
m_send
TASK ization TASK :
Writing on the optical ask creation

block

TASK

check the status of crzate
the optical block sctivate

TASK
VMD Initidization :

Initialize the CAN

Configure the CAN
components 1/0s
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5.2.4 "C" Program

/* VMD Managenent: Optical blocks and Lights stal k*/
#i ncl ude <stdio. h>

#include "Structures_donnees. h"

#include "ntr86. h"

#i ncl ude "vrd. h"

/I For the delay between 2 indicator flashing
#define Tenpo_Cign 8 /lunit: ms

/| Tasks prototype

TACHE Init_VMD (void);

TACHE init (void);

TACHE Actual i se_Etat _Feux();
TACHE irg_Cign(void);

TACHE LectureTrane(void);

TACHE Lecture_Commodo(void);
TACHE \Verif_Etat_Feux(void);
TACHE Affichage();

KA KA KRRk K AR KA K KAk K Ak KA KKk KAk KA KKk KAk KRR kKA kKA kKA KA KKk KA KKK Kk
/ /
/* VMD initialization Task */

[ HE KR A KA I KKK KA IR KKK KA TR F KKK A F AR KA KR IR KK KK XK K KKK AKX KA KA KA KKK [

TACHE | ni t _VMD(voi d)

/1 Modul es conficul ation
Trame T_| M CFG Trame_Recue,;
int Tenp, Cptr_TimeQut; // For the waiting delay

int cpt;//for the | oops
//Different nodules definition to configure under the formof table

int identificateur[]={ldent_T_IMFRG Ident_T_IMFRD |dent_T_|MFVG I|de
int identificateurACK[]={Ident_T_AIMFRG Ident_T_AIMFRD, |dent_T_AIMf
int val eur_dat a2[] ={ 0xF0, 0xF0, 0xF0, 0xF0, OxFF} ;
char *msg[]={"Left Back Lights","Right Back Lights ","Left Front Lid§

OpenCAN( ATON_V2) ; /1 ATON_V1 for ol d ATONCAN boards
/1 ATON_V2 for new ATONCAN boar ds

me configuration for the 1/0O configuration

A CFG trame_i nfo. regi stre=0x00;

A CFG trame_i nf o. chanp. extend=1; // Work in the extended node
CFG trame_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits

_ | M_.CFG dat a[ 0] =0x1F; /Il first data -> "Address"
T_I M_CFG dat a[ 1] =0xFF; /1 second data -> "Mask"->

of

/1 Configuration of npbdul es to address and operation of
for (cpt=0; cpt <5; cpt ++)
{

T_IMCFG ident.extend.identificateur.ident=identificg Pl i shnent of the identifier
T_I M CFG dat a[ 2] =val eur _data2[cpt]; /1 third data

MONI TOR
got oxy(2,9); //we display a nessage to
printf("Initialization of %\n", nmsg[cpt]);

e is being initialized

ormodo_Feux} ;
| T_Al M Comrmpdo_Feux};

“," Light Stalk"};

do {
EcrireTrame(&T_IM CFQ);//, € CAN net wor k
Cpt r _Ti meCut =0; /1Thd he task sleep if there aren't any received franes.

do{ Cpt r _Ti neQut ++; }whil e
i f (Trame_Recue. i dent. ext &
is correct

¥) ==0) &&( Cpt r _Ti meQut <200) ) ;
=i denti fi cateur ACK[ cpt]) Cptr_Ti neQut =200;

else {printf("ProD
Cptr_Ti meQut 4
f or ( Tenp=0; Tenp<100000; Tenp++) ;
}whil e(Cptr_Ti meQut ! =200);
printf("OK\n");
ENDM
}

MONI TOR

clsscr();

/1 The display takes a lot of tine, so we anticipate

gotoxy(1,1);

Pri ntF (" *xssssxsnskxsxckxsxskxsxxEX 4 CAN DUS Wi th [T BE** %% %% xknssnknssxsxeknsre\ )

for a while!

printf(" Lights Stalk State \n");

printf(" GPO: Side |ight= , GP2: Head |ight= ,GP3: Dipped light= \n");
printf(" GPl: Warning= ,GP4: Left indicator= ,GP5: Right indicator= \n");
printf(" GP6: Stop light= , GP7: Horn= \n");

printf(" Left Back Lights: Action Real State \n");

printf(" Side light
printf(" Stop light
printf(" Indicator
printf(" Horn
printf("
printf(" R ght Back Lights: Action Real St ate \n");
printf(" Side light
printf(" Stop light
printf(" Indicator
printf("
printf(" Left Front Lights: Action Real State \n");
printf(" Side light
printf(" D pped |ight
\n");
printf(" Head |ight

/1 Test if the identifier

Page 30/ 98




Ref: EID050051 didﬁéhlah

printf(" Indicator E
printf(" \n");
printf(" R ght Front Lights: Action Real State \n");
printf(" Side light \n");
printf(" D pped |ight

\n");
printf(" Head light \n");
printf(" Indicator \n"y:
ENDM

active(cree(init,1,1024));
dort(0); //Stop indefinitely the task

Kk kK kKRR kR kK kK Rk kR kK kK Rk kK kK kK Rk kK kKR kR kK Kk kK kK kK Kk kK kK Kk K
/ /
/* Initialization task */

[ HE AR A KR KKK KA K KA KKK KKK F KKK R IR KKK KK F KKK AKX F AKX KKK AKXk [

TACHE init(void)

{

cree(Actual i se_Etat_Feux, 1, 1024); //Priority n°l because lights activation is the nost inportant
active(cree(LectureTrane, 2,1024)); //frame reading will automatically fall asleep

cree(irg_dign, 2, 256); /1 The IT priority managenent to have a exact tinmebase
active(cree(Lecture_Commodo, 3,1024)); //Read the state of the |ight stalk

cree(Verif_Etat_Feux, 5, 1024); /1 Checking the status light is |ess inportant

cree( Affichage, 6, 1024); /1 The display retains the |owest priority

}

O Ty,

/* IRQ control task */

[ HA KR A KA KA KKK KA IR X KKK KA IR KA KA F AR KA KR KA KKK KA KKK AKX K KKK KA KKK [

TACHE irg_dign(void)

int actualise;
static char Flag_Fin_Tenpo_dign;

whi | e((Cde_Cli gn_Gauche || Cde_Cign_Droit || Cde_Warning))

dort (10* Tenpo_Cl i gn); /Wit for

Fl ag_Fi n_Tenpo_Cl i gn"=0x01; //Enable or disable the flag

//Pay attention to send a command, it checks at first if it is a ing
if(((Cde_dign_Gauche==0) && (Cde_Clign_Droit==0) && (Cde_\"

i f(Flag_Fi n_Tenpo_Cl i gn==0x01) //End of the indicator delay

{ //for extinction

if(Cde_Clign_Droit) actualise=((Val eur_Conmodo_Fg

el se if(Cde_Oign_Gauche) actualise=((Valeur_

(s
f command dropped->we | eave

urn off the right indicator and Warning
D); //Turn off the left indicator and

War ni ng
else if (Cde_Warning ) actualise=Val eur_Commmo - Ar ni ng
m send(num tache(Actual i se_Et at _Feux), &ct ual
}
el se if(Flag_Fi n_Tenpo_Cl i gn==0x00) //End of the igs N o Clignottant)
{ //to turn on
if (Cde_dign_Droit) actualise=Val eur on right indicator and turn off the
war ni ng
else if (Cde_Cign_Gauche) actuali //turn on left indicator and turn off
war ni ng
else if (Cde_Warning ) actualise= //turn on Wrning
m send(num tache(Actual i se_Etat _Fé 4
}
}
/*******************************kkk ************/
1* */

/* This task nust al so manage th| */

/* the waking up of appropriate ta!
J R KRR KRR R KRR KKK K R
TACHE LectureTrame(voi d)

{

static Trame tr_rx;

*/

KKK KKK KKKKK KKK KA KA KA [

static Val eur_Commodo_Feux_Mem 11 ariable as it is a nenorisation
static Actu_Aff; /1 Actu_Aff is defined in c because it is a paraneter to transmit
whil e(1) /'l Task actives permanently
{
if(LireTrame(&r_rx)) //LireTrame stop the task when there arn't any received frame
{

if (tr_rx.ident.extend.identificateur.ident==Ident_T_| RM Conmodo_Feux) //we received a stal k response

Val eur _Commodo_Feux=~(tr_rx.data[0]); //Bitwi se inversion to the stalk real state
i f (Val eur _Conmodo_Feux_Menm =Val eur _Commmodo_Feux)
{//1ts state changed
Val eur _Commodo_Feux_MemrVal eur _Commodo_Feux; //we update the stored val ue
//1f aindicator is active, we validate the IT which will activate Actualise_Etat_Feux
if(Cde_Cign_Gauche || Cde_Cign_Droit || Cde_Warning) active(numtache(irg_Cign));
/1 Otherwi se, we wake up the lights state actualisation task with the stalk w thout indicator
val ue
el se m send(num tache(Actual i se_Etat_Feux), &val eur _Commodo_Feux_Men) ;
//we activate the display task
Act u_Af f =1;
m send(num tache( Af fi chage), &Act u_Aff);

}
} //End of stalk handling

if (tr_rx.ident.extend.identificateur.ident==Ident_T_|RM FRG

{

Val eur _Status_FRG=tr_rx. data[0]; // Recover the state in the npst significant bits of data[O0]

Val eur _FRG=tr_rx. data[0]; !/ Recover the asked state in the least significant bits of data[O0]
//we activate the display task

Act u_Aff =2;

m send(num t ache( Af fi chage), &Act u_Aff);
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} //End of Left Back Lights handling

if (tr_rx.ident.extend.identificateur.ident==Ident_T_| RM FRD)

Val eur _Status_FRD=tr _rx. data[ 0] ; !/ Recover the state in the nost significant bits of data[O0]

Val eur _FRD=tr_rx. data[ 0] ; !/ Recover the asked state in the least significant bits of data[O0]
//we activate the display task

Act u_Aff =3;

m send(num tache( Affichage), &Act u_Aff);
} //End of Right Back Lights handling

if (tr_rx.ident.extend.identificateur.ident==Ident_T_|RMFVQG

{

Val eur _Status_FVG=tr_rx. data[0]; // Recover the state in the nost significant bits of data[O0]

Val eur _FVG=tr_rx. data[0]; !/ Recover the asked state in the least significant bits of data[O0]
//we activate the display task

Act u_Aff =4,

m send(num tache( Affichage), &Act u_Aff);
} //End of Left Front Lights handling

if (tr_rx.ident.extend.identificateur.ident==Ident_T_| RM FVD)

{

Val eur _Status_FVD=tr_rx. data[0]; // Recover the state in the npst significant bits of data[O0]

Val eur _FVD=tr_rx. data[0]; /'l Recover the asked state in the least significant bits of data[O0]
//we activate the display task

Act u_Aff =5;

m send(num tache( Affichage), &Act u_Aff);
} //End of Right Front Lights handling
} /1End of Received frames reading
} //End of while

}
/*******************************kkk**************************************/
/* Stal k questioning task (I RV */
/*******************************kkk**************************************/
TACHE Lect ur e_Conmodo( voi d)
{
Trame T_| RM Commodo_Feux;
T_I RM_Comodo_Feux. t rame_i nf o. regi st r e=0x00;
T_I RM_Commpdo_Feux. t rame_i nf o. chanp. ext end=1;
T_I RM_Commodo_Feux. t rame_i nf o. chanp. dl c=0x01;
T_I RM_Commodo_Feux. trame_i nf o. chanp. rtr=1;
T_I RM_Commpdo_Feux. i dent . extend. i denti fi cateur.ident=Ident_T_| RM Conmpdg
whi | e(1) /1 Task actives permanently
{
EcrireTrame(&T_| RM Commpdo_Feux) ;
dort (10);
}
}
/*******************************kkk***********************
/* Lights control tas, */
/* Dependi ng on the past paraneter(inmage of stalk
/* turn off the | anpes */

[HA KR A KA KKK KR KA IR R KR AF KKK R I KK KKK A F A KA K

TACHE Actual i se_Et at _Feux(Val ue_Commodo)
Port _8ES Val ue_Commodo; //the variable is under the f
/1 which allows

0 by reading frame
e of Port_8ES type
ess to the bit |evel
Trame T_| M Feux, T_recue; //Frame that will be g e optical blocks
Val eur _FRG=0x00; //sets optical blocks to 4
Val eur _FRD=0x00;
Val eur _FVG=0x00;
Val eur _FVD=0x00;

i f (Val ue_Conmodo. bit. GP2) //Head |

{

Val eur _FRG =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVGE =Cde_FV_P;
Val eur _FVD| =Cde_FV_P;

}
el se if(Val ue_Commodo. bit.GP3) //Dipped |ight

{

Val eur _FRGE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVGE =Cde_FV_C;
Val eur _FVD| =Cde_FV_C;

}
el se if(Val ue_Commodo. bit.GP0) //Side light

{
Val eur _FRGE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVG =Cde_FV_V;
Val eur _FVD| =Cde_FV_V;
}

i f (Val ue_Commodo. bi t. GP1) 1/ War ni ng

{
Val eur _FRG =Masque_Cl i gn_AR,
Val eur _FRD| =Masque_d i gn_AR
Val eur _FVGE =Masque_d i gn_AV;
Val eur _FVD| =Masque_Cl i gn_AV;
}

el se
{
i f(Val ue_Commodo. bit.GP4) //Left Indicator

{
Val eur _FRG =Masque_0C i gn_AR;
Val eur _FVG =Masque_0d i gn_AV;

}
i f (Val ue_Commodo. bit.GP5) //Ri ght indicator
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{
Val eur _FRD| =Masque_0l i gn_AR;
Val eur _FVD| =Masque_0 i gn_AV;

}
i f (Val ue_Conmodo. bit.GP6)//Stop |ight
{
Val eur _FRGE =Masque_St op;
Val eur _FRD| =Masque_St op;
}

i f (Val ue_Commodo. bit.GP7) //Horn
Val eur _FRGE =Masque_KI axon;

/1 printf("FRG%\ nFRD=%\ nFVG=%\ nFVD=%\ n", Val eur _FRG, Val eur _FRD, Val eur _FVG, Val eur _FVD);

/linitialization of the conmand frane on the lights

T_I M_Feux. trame_i nf o. regi st r e=0x00;

T_I M_Feux. trame_i nf o. chanp. ext end=1;

T_I M_Feux. trame_i nf o. chanp. dl c=0x03;

T_I M _Feux. dat a[ 0] =Ox1le;

T_I M _Feux. dat a[ 1] =0x0f ;

T_I M Feux.ident.extend.identificateur.ident=ldent_T_|MFRG
T_I M_Feux. dat a[ 2] =Val eur _FRG

EcrireTrame(&T_I M Feux) ;

| M_Feux. i dent. extend.identificateur.ident=ldent_T_| MFRD,
_ | M_Feux. dat a[ 2] =Val eur _FRD;
crireTrame(&T_| M Feux);

m——

| M_Feux. i dent. extend.identificateur.ident=ldent_T_| MFVG
| M_Feux. dat a[ 2] =Val eur _FVG
rireTrame(&T_I M _Feux);

T_
T
Ec

T_I M Feux. ident.extend.identificateur.ident=ldent_T_|MFVD;
T_I M_Feux. dat a[ 2] =Val eur _FVD;
EcrireTrame(&T_I M _Feux) ;

//we just made a lights nodification request .
active(numtache(Verif_Etat_Feux)); // we check the lights state

R L

/* Checking the actual state of the optical blo
/* IRM sending to 4 optical blocks

R L

TACHE Verif_Etat_Feux(void)

*/
*/

//Left Front Lights state verification frame initializatig
Tranme T_| RM Feux;

T_I RM_Feux. trame_i nf o. regi st r e=0x00;
T_I RM_Feux. trane_i nf o. chanp. ext end=1;
T_I RM_Feux. trane_i nf o. chanp. dl c=0x01;
T_I RM_Feux. trame_i nfo. chanmp. rtr=1;
T_I RM Feux. i dent. extend.identificateur.ident=ldent_T_|
/1Send the renpte frane on the CAN bus
EcrireTrame(&T_| RM Feux);

T_I RM Feux. i dent.extend.identificateur.i
EcrireTrame(&T_| RM Feux);

T_I RM Feux. i dent . extend. i dentifi ca]
EcrireTrame(&T_| RM Feux);

T_I RM Feux. i dent.extend.identificat
EcrireTrame(&T_| RM Feux);

//task infinite sleeping (activation on #

O I Ty
I* Di spl ay Task */
/*******************************kkk**************************************/

TACHE Affichage(actu)

char actu;

{
if(actu==1)

{

MONI TOR //we update the values of the lights stalk on the Mnitor
got oxy(18, 3);

printf("%\ n", Cde_Veill euse);
got oxy( 36, 3);

printf("%\ n", Cde_Phare);

got oxy(55, 3);

printf("%\ n", Cde_Code);

got oxy( 16, 4);

printf("%\ n", Cde_Warning);

got oxy (41, 4);

printf("%\ n", Cde_C i gn_Gauche);
got oxy( 60, 4) ;

printf("%\n", Cde_Clign_Droit);
got oxy( 18, 5);

printf("%\ n", Cde_Stop);

got oxy(37,5);

printf("%\ n", Cde_Kl axon);

ENDM

}
i f(actu==2)
{
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}
i f(actu==3)
{

the denmands

MONI TOR
if(Veilleuse_FRG /W ask for turning on the side |ight

}
if(Stop_FRG /W ask for turning on the stop |ight

}
if(dignot_FRG //We ask for turning on the indicator
{

}
i f (Kl axon_FRGQ) //We ask for turning on t

MONI TOR
if(Veilleuse_FRD)
{

}
i f (St op_FRD) //We ask for turning on the stop |ight
{

}
if(dignot_FRD) /W ask for turning on the indicator

{ /1 check that the state neets the demands
got oxy(26,7);
printf("1\n");
got oxy(40,7);
if(S_Veilleuse_FRG printf("OK\n"); //State is 1, it's ok
else printf("Qut of service\n"); //State is 0, the state doesn't neet the demands

{

got oxy(26,7);
printf("0\n");
got oxy(40,7);
printf(" \n");

{ /1 Ve check that the state neets the demands
got oxy( 26, 8) ;
printf("1\n");
got oxy( 40, 8);
if(S_Stop_FRG printf("OK\n");
else printf("Qut of service\n");

{

got oxy( 26, 8) ;
printf("0\n");
got oxy( 40, 8);
printf(" \n");

/1 check that the state neets
got oxy( 26, 9);
printf("1\n");
got oxy( 40, 9);
if(S_dignot_FRG printf("OK\n");
el se printf("Qut of service\ny

{

got oxy( 26, 9) ;
printf("0\n");
got oxy (40, 9);
printf(" \n");

/1 Ve check that the demands

got oxy( 26, 10) ;

printf("1\n");

got oxy( 40, 10) ;

if(S_Kl axon_FRG printf ("0
else printf("Q

{

got oxy( 26, 10) ;
printf("0\n");
got oxy( 40, 10);
printf(" \n");

turning on the side |ight
¢ check that the state nmeets the demands
got oxy( 26,

printf("1\n")y
got oxy(40, 13);
if(S_Veilleuse_FRD) printf("OK\n"); //State is 1, it's ok
else printf("Qut of service\n"); //State is 0, the state doesn't neet
}

{

got oxy( 26, 13) ;
printf("0\n");
got oxy( 40, 13);
printf(" \n");

/1 W check that the state neets the denmands
got oxy( 26, 14);
printf("1\n");
got oxy( 40, 14);
if(S_Stop_FRD) printf("OK\n");
else printf("Qut of service\n");

{

got oxy( 26, 14);
printf("0\n");
got oxy( 40, 14);
printf(" \n");

/1'\We check that the state neets the demands

got oxy( 26, 15) ;
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printf("1\n");
got oxy( 40, 15) ;
if(S_Cignot_FRD) printf("OK\n");
else printf("Qut of service\n");
}

el se

{
got oxy( 26, 15) ;
printf("0\n");
got oxy( 40, 15);
printf(" \n");
}

ENDM

}
i f(actu==4)
{

MONI TOR

if(Veilleuse_FVG //We ask for turning on the side |ight

{ /W check that the state neets the demands

got oxy( 26, 18) ;

printf("1\n");

got oxy( 40, 18) ;

if(S_Veilleuse_FVG printf("OK\n"); //State is 1, it's ok
el se printf("Qut of service\n"); //State is O,

}

el se

{

got oxy( 26, 18) ;
printf("0\n");
got oxy( 40, 18);
printf(" \n");

i f (Code_FVG) //We ask for turning on the dipped |ight
{ /1 check that the state nee]

got oxy( 26, 19) ;

printf("1\n");

got oxy(40, 19);

if(S_Code_FVG printf("OK\n");
else printf("Qut of service\n

el se

{
got oxy( 26, 19);
printf("0\n");
got oxy( 40, 19) ;
printf(" \n");
}
i f (Phare_FVQ /1 ask for turningg
{ e denands
got oxy( 26, 20) ;
printf("1\n");
got oxy( 40, 20);
if(S_Phare_FVQ printf ("
else printf("

el se

{
got oxy( 26, 20) ;
printf("0\n");

on the indicator
that the state neets the denmands

f("okn");
"Qut of service\n");

el se

{

got oxy( 26, 21) ;
printf("0\n");
got oxy( 40, 21);
printf(" \n");
}

ENDM

}
i f(actu==5)

{

MONI TOR

if(Veilleuse_FVD) /1w ask for turning on the side |ight

{ //We check that the state neets the demands

got oxy( 26, 24);

printf("1\n");

got oxy( 40, 24);

if(S_Veilleuse FVD) printf("OK\n"); //State is 1,
else printf("Qut of service\n");

it's ok
//State is O,

el se

{

got oxy( 26, 24) ;
printf("0\n");
got oxy( 40, 24);
printf(" \n");

}
i f (Code_FVD) //\We ask for turning on the dipped |ight

the state doesn't nmeet the denmands

the state doesn't neet the demands
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{ //We check that the state neets the demands
got oxy( 26, 25) ;
printf("1\n");
got oxy( 40, 25) ;
if(S_Code_FVD) printf("OK\n");
else printf("Qut of service\n");

el se

{

got oxy( 26, 25) ;
printf("0\n");
got oxy( 40, 25) ;
printf(" \n");

i f (Phare_FVD) /1w ask for turning on the head |ight
{ //We check that the state neets the demands
got oxy( 26, 26) ;
printf("1\n");
got oxy( 40, 26) ;
if(S_Phare_FVD) printf("OK\n");

else printf("Qut of service\n");

el se

{

got oxy( 26, 26) ;
printf("0\n");
got oxy( 40, 26) ;
printf(" \n");

}
if(dignot_FVD) /1 W ask for turning on the indicator
/1 check that the state neets the demands
got oxy( 26, 27) ;
printf("1\n");
got oxy( 40, 27) ;
if(S_Cdignot_FVD) printf("OK\n");
else printf("Qut of service\n");
}

el se

{
got oxy( 26, 27) ;
printf("0\n");
got oxy( 40, 27) ;
printf(" \n");
}

ENDM

[ KRk K K K K K K Kk K R Kk R R KR K K R R K K K K K K K K

/* Mai n Program

[ R KR A KA KA KKK AKX KA KR AKX KRR AKX KRR F A I KR AKX KA T KX

mai n()

*/

clsscr();
start_ntr(Init_VMD, 1024);
}
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6 EX N°5: COMMAND THE WINDSHIELD WIPER BY STALK

6.1 Topic :

Purposes :

Carry out an application of acommand control system driven by CAN
network.

- Show the system state on the screen.
- Realize accurate timers.

- Carry out verification and control tasks.

Specifications :

After aregular timeinterval, we question the module on which is connected the
windshield wiper stalk in order to know its state.

Depending on the wiper stalk state, it Jaiiatos the motor rotation in the
appropriate direction.

— The necessary delay for antermittent position is realized
by a specific task.

- Thedifferent commands g
displayed individualy.

- We control the moto dition by controlling the left and right
limit switches.

PC Micro Computer using \§

Editor Software-Assembl
If programming in C, GNU,

Processor board 16/32 bit 6833
(Editor-Cross Assembler-DebUs
CAN PC/104 Network board in ATO

CAN network with:

troller and its software environment
&f: E1D210001
SYSTEMS Ref NIC: EID004001

8 logic inputs module for the lights stalk Ref: EID050001
4 power outputs module for left/right back/front lights Ref: EID051001

USB connection cable, or if

not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy” network)

Time: 4 hours
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6.2 Solution elements
6.2.1 Analysis

Remind
Windshield wiper stalk module function :

Theidentifier defined in Chapter 1, for an "IM" (Input Message -> Command Frame) sent to the
"Wiper stalk" board is: 0x05880000
- Definition of structured variables under the "Tr ame" model:
Trame T_I M Commpdo_EG
- Definition of the different elements of the"T_| M Asservi sserment " structured variable
T_ I M Commpdo_EG tranme_info.regi ster=0x00; // Al bits are initialized to 0
T_|I M Commodo_EG trane_i nf o. chanmp. extend=1; // Wrk in extended node
T_I M Commobdo_EG. tranme_i nfo. chanp. dl ¢c=0x03; //There will be a 3 bytes data
T_I M Commpdo_EG i dent . extend. identificateur.ident=0x02820000;

— Enable and configure the conversion from Analog to Rigita
According to the technical manual MCP25050 circuit (g

Initialize the ADCONO register
T_ I M Conmpdo_EG. dat a[ 0] =0x2A; // ADCONO regi
(doc MCP25050 pl15) OEx+ shift = OBy + 1Gi =4

T_IM_ Commpdo_EG dat a[ 1] =0xFO0; // Mask : o is affected
T_IM_ Conmpdo_EG dat a[ 2] =0x80; // Val ue: f\cTi vation of the converter
and "prescaler rate" = 1:32
Aswell as ADCONL1 register.
T_IM_ Commpdo_EG dat a[ 0] =0x2B; // AD ress

(doc MCP25050 p15) OFy + shift
T_I M Commpdo_EG dat a[ 1] =OxFF; //
T_IM_ Conmpdo_EG dat a[ 2] =OxCg; //

' >t Message) of thewiper stalk state:
Theidentifier defined in C ": senttothe" wiper stalk " board is:

br the "Tr ane” mode!:
| Frame appointed for enquiry of the 8E module to acquire the status of the

- Definition of structured varial
Trame T_I RM Etat _Conmodo_ PN
wiper stalk.
- Access and definition of the different ements of the" Lecture_FC " structured variable
T IRM_ Etat_Compdo_EG trane_info.register=0x00; // Al bits are initialized to

0
T IRM_ Etat_Comopdo_EG trane_i nfo. chanp. extend=1; // Work in extended node
T_IRM_ Etat_Comopdo_EG trane_info.chanp.dl ¢c=0x08; // There will be a 8 bytes data
T_IRM_Etat_Comopdo_EG i dent.extend.identificateur.ident=0x05840000;

In response to this query frame, we recover the logic statesin the rank 1 data and the conversion result
of the wheel position in therank 2 data
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Servo-system module function:

- Definition of structured variables under the "Tr ane" mode :
Trame T_I M Asservi ssenent;

- Defining identification details of the"T_I M Asser vi ssement " structured variable
T_|I M Asservi ssenent.trame_i nfo.regi ster=0x00; // All bits are initialized to O
T_|I M Asservi ssenent.trame_i nfo. chanp. extend=1; // Work in extended node
T_|I M Asservi ssenent . trame_i nf o. chanp. dl c=0x03; // There is 3 data of 8 bits (3
byt es)
T_|I M Asservi ssenent.ident.extend.identificateur.ident=0x00880000;

In each control frames "IM", there will have to define the three associated bytes.

Definition of associated data of three bytesfor:
define the input and output
T_|I M Asservi ssenent . dat a[ 0] =Ox1F; // GPDDR regi ster address
T_|I M Asservi ssenent . dat a[ 1] =0x7F; // Mask: 7 Bits not affected
T_|I M Asservi ssenent . dat a[ 2] =OxE3; // Value: load into the addressed register

initialize the output GP2 by PWM1 output (variation of motor speed in the positive direction)
T_|I M Asservi ssenent . dat a[ 0] =0x21; // T1CON Regi ster address
T_|I M Asservi ssenent . dat a[ 1] =0xB3; // Mask Regi ster 25050 p32)
T_| M Asservi ssenent . dat a[ 2] =0x80; // Val ue | oaded } addressed register

Set the frequency of the t PWM1 output:
T_|I M Asservi ssenent . dat a[ 0] =0x23; //
T_|I M Asservi ssenent . dat a] 1] =OxFF; //
T_|I M Asservi ssenent . dat a[ 2] =OxFF; //

mCP25050 p32)
register

n the negative direction)
addr ess

doc MCP25050 p32)

0 the addressed register

initialize the output G32 by PWM2 output(variation
T_| M Asservi ssenent . dat a[ 0] =0x22; // Regi
T_| M Asservi ssenent . dat a] 1] =0xB3; //
T_I M Asservi ssenent . dat a[ 2] =0x80;

et the frequency of the t PWM2 output:
| M_Asservi ssenent . dat a[ 0] =0x24;
| M_Asservi ssenent . dat a[ 1] =OxFF;
| M_Asservi ssenent . dat a[ 2] =0Ox ks

PR2 address
gi ster (doc MCP25050 p32)
paded into the register

Wcontrol in the positive direction)

WLDCH Regi st er address

hsk register (doc MCP25050 p33)

All bits are initialized to 0 -> No Command

| M_Asservi ssenent . d3
| M_Asservi ssenent .

T
=
T
change the cyclic duty of the PWM
T_I
T_I

T_|I M Asservi ssenent .

change the cyclic duty of the P'® t (motor control in the negative direction)

T_|I M Asservi ssenent . dat a[ /1 PWWRDCH Regi ster address

T_| M Asservi ssenent . dat a[ 1] /1 Mask register (doc MCP25050 p33)

T_| M Asservi ssenent . dat a[ 2] OxOO /1 Al bits are initialized to 0 -> No Conmand
to validate the power circuit

T_|I M Asservi ssenent . dat a[ 0] =Ox1E; // GPLAT Regi ster address
T_| M Asservi ssenent . dat a[ 1] =0x10; // Mask regi ster (doc MCP25050 p27)
T_I M Asservi ssenent . dat a[ 2] =0x10; // Set 4th register bit to 1
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Acquirethe status of the limit switch:

Definition of remote frame to know the status of the limit switch:
Just send an IRM to Servo Module.

- Definition of structured variables under the "Tr ane" model:

Trame T_I RM Acqui sition_FC, /I Frame appointed for enquiry of the servo-system module to acquire the
limit switch

Remark: The structured variable T_I RM_Acqui si ti on_Fconly contain 5 useful bytes.

- Access and definition of the different elements of the" Lecture FC " structured variable
T_IRM Acquisition_FC trame_info.regi ster=0x00; // Al bits are initialized to O
T _IRM Acqui sition_FC tranme_i nfo. chanp. extend=1; // Wrk in extended node
T_I RM Acqui sition_FC trame_i nfo. chanp. dl c=0x01; // There is 3 data of 8 bits (3
byt es)
T_IRM Acquisition _FC.ident.extend.identificateur.ident=0x00841E07,

Definition of structured variables images of the state of the limit switch

Thereceived frame in response to this remote frame include in data [0], state of the limit switch. We
copy the received datain avariable image.

uni on byte_bits FC
#define Etats_FC FC.value // For the group of state of the limt switch
#define fs FC.bit.b7 // For over linit switch
#define fcg FC.bit.b6 // For left limt switch
#define fcd FC.bit.b5 // For right limt switch

In order to detect the modification of the sensors' states, 14
variable ->Etat_mémorisé

static Val eur_FC_EG Mem /1 Variable defined as static to preg

If the status of an acquired variableis different from
Therefore we have to do something.
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6.2.2 Tasks management and organization

1- The VMD initidization task can initialize the CAN board and the Inputs/Outputs function, of the
PWM output and of the analog/digital converter function of different CAN modules (servo-system and

stalk). It will activate the initialization task.
Remark : 1- We will be able to make the configuration through the table with aloop.

2- Thistask can anticipate on the display; by putting in the text, the display task will only have to position
themselves for displaying the stalk’ s and limit switch’s states

2- Theinitialization task will initialize the CAN board and create the following tasks.

3- The Frame Reading task will be permanently active. It should receive the frames, manage the
variables updating, and wake up the appropriate tasks if thereisavariables state change.

4- The interrupt task will handle the intermittent position. It will activate or inhibit aflag indicating the
end of the tempo, and activate the task manager and the motor rotation.

5-The servo-system task should control the motor rotation according to the stalk position, the asked
speed and the limit switch.

6-The stalk interrogation task should send a remote fram
interval.

after aregular time

7- The limit switch interrogation task should send ar ) to the servo-system after a
regular time interval.

8-The display task will build areport for the stalk st switches.
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6.2.3 State diagram

TASK
Limit switches
Interrogation

TASK
Stalk interrogation

create
&
activate

I alisation TASK :
hsks creation
TASK ~’

Windshield wiper
Interruption

activate
m_send

TASK

Motor Rotation create
management &
activate

TASK
VMD Initidlization :

Initialize the CAN

Configure the
CAN components
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6.2.4 "C" Program

/*VND managenent: Wndshield Wper and its Stal k*/
#i ncl ude <stdio. h>

#i nclude "Structures_donnees. h"

#include "ntr86. h"

#i ncl ude "vrd. h"

/1 d obal Variables

/1 For the Wndshield Wper delay
#define Tenpol 2 /1 in second
#define Tenpo2 4 //For intermttent node
#defi ne Tenpo3 6

#define Tenpo4 8

#defi ne Tenpo5 10

/1 For the beat rate

#define Vitesse_Rapi de 0x80

#define Vitesse_Lente 0x50

#define Vitesse_Lave_Q ace 0x60

/1 Flag of Wndshield Wper delay end
char Flag_Fi n_Tenpo_EG

/1 Tasks Prototype

TACHE Init_VMD (void);

TACHE init (void);

TACHE Actual i se_ASV();
TACHE Lecture_FDC(void);

TACHE LectureTrane(void);

TACHE irqg_eg();

TACHE Lecture_Commodo_EG voi d);
TACHE Affichage(void);

TACHE | nit_VMX(voi d)

{

/1 Modul es Configuration

Trame T_| M CFG, Tranme_Recue, T_| RM Et at _FC;

int Tenp, Cptr_TimeQut; //For the waiting delay

int cpt;
// Tabl e including concerned nodul es' identifers
int identificateur[]={ldent_T_I M Commodo_EG | dent_T_| M Asservi ssenent ;¥
int identificateurACK[]={Ident_T_Al M Commpdo_EG | dent _T_Al M Asservi ssene
// Tabl e including the data for | / O configuration

int val eur_dat a2[] ={ OxFF, OXE3};
/1Strings
char *msg[]={" Wndshield Wper Stalk"," Servo-system Mdul e"};

//Tabl e including all the data.
/1 The 2 first values are for the Anal og/Digital Convertor of
/1 The following are for the Servo-system (cfg PW| frequeng
int datazero[]={0x2A, 0x2B, 0x21, 0x23, 0x22, 0x24, 0x25, 0x26, 0,
int dataun[]={0xF0, OxFF, 0xB3, OxFF, 0xB3, OxFF, OxFF, OxFF, 0x
int datadeux[]={0x80, 0xOE, 0x80, OxFF, 0x80, OxFF, 0x00, 0x0g

OpenCAN( ATON_V2) ; /1 ATON_V1 for ol d ATONCAN boards
1/ ATON_V2 for new AT

I M. CFG trane_i nfo. regi stre=0x00;
T_I M CFG trane_i nfo. chanp. extend=1; // Wrk i
I M_CF

T_I M CFG trane_i nfo. chanp. dl c=0x03; s (3 sent bytes)

/1 For the 4 outputs nodul es configu nputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =0x1F; 11 fig oncer ned regi ster-> GPDDR
T_I M_CFG dat a[ 1] =OxFF; Il s§ Doc MCP25050 page 16

/1 Configuration of npdules to addr
for(cpt=0; cpt<2; cpt ++)

cateur[cpt]; //establishment of the identifier
third data-> "Val ue"
71 third data-> "Val ue"

if(cpt==0) T_I M CFG data[ 2] =val eur _dat a2[8
if(cpt==1) T_IMCFG data[2]=val eur_data2[1];

MONI TOR
got oxy(2,9); //we display a nessage to say that which nodule is being initialized
printf("Initialization of %\n", nmsg[cpt]);

do {
EcrireTrame(&T_IMCFGQ;// Send a first frame on the CAN network
Cpt r _Ti meCut =0; /1 The LireTrame function let the task sleep if there aren't any received franes.
do{ Cpt r _Ti meCQut ++; }whi | e( (Li reTrane(&Tr ame_Recue) ==0) &&( Cpt r _Ti meCut <200) ) ;
if(Trame_Recue.ident.extend.identificateur.ident==identificateurACK[cpt])Cptr_Ti neQut=200; // Test if the identifier
is correct
else {printf("Problemn");
Cpt r _Ti meQut =0; }
f or ( Tenp=0; Tenp<100000; Tenp++); // To wait for a while!
}whil e(Cptr_Ti meQut ! =200);
printf("OK\n");
ENDM
}

/1 Specific Configuration of w ndshield w per stalk and of Servo-system nodul e
for (cpt=0; cpt <9; cpt ++)

{
if(cpt==0) T_IMCFG ident.extend.identificateur.ident=identificateur[O0];
if(cpt==2) T_IMCFGident.extend.identificateur.ident=identificateur[1];

T_I M_CFG dat a[ 0] =dat azero[ cpt]; /1 Register address

T_I M_CFG dat a[ 1] =dat aun[ cpt]; /'l Mask -> concerned bits

T_I M_CFG dat a[ 2] =dat adeux[ cpt]; /1 Val ue

MONI TOR

gotoxy(2,9); //we display a nessage to say that which nodule is being configured
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if(cpt<2) printf("Configuration of % ...\n",msg[0]);
if(cpt>=2) printf("Configuration of % ...\n",nmsg[1]);

ENDM

EcrireTrame(&T_I| M CFQ ;

do{}whil e(LireTranme(&Trane_Recue)==0); // Wait for the response

/1 Take the original position

MONI TOR

printf(" Take the wiper POM\n");

ENDM

//Configuration of limt switch interrogation

T_IRM Etat _FC. tranme_i nfo. regi st re=0x00;

T_IRM Etat _FC. tranme_i nfo. chanp. extend=1; // Work in the extended node
T_IRM Etat _FC. trame_i nfo. chanp. dl c=0x01; // There is 1 data of 8 bits
T_IRM Etat_FC. trame_info.chanp.rtr=1; //in return

T_IRM Etat _FC.ident.extend.identificateur.ident=Ident_T_ | RML_Asservissenent;
EcrireTrame(&T_I RM Etat _FC);

do{}whi | e(LireTrane(&Trame_Recue)==0); // Wait for the response

Val eur _FC_EG=~(Tr ane_Recue. data[ 0] ) ;

i f(1(fcd==0 && fcg==1))
{

/1 Configuration of nmotor control frane

T_I M CFG trane_i nfo.regi stre=0x00;

T_IMCFG trane_i nfo. chanp. extend=1; // Work in the extended node

T_I M_CFGtrane_l nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)

/1 For the 4 outputs nodul es configuration (GP0 to GP3) and 4inputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =0x26;

T_I M_CFG dat a[ 1] =OxFF;

T_I M_CFG dat a[ 2] =0x40;

EcrireTrame(&T_IM CFG);//active negative speed

whi |

e(!(fcd==0 && fcg==1))
{

EcrireTrame(&T_I RM Etat _FC);
whi | e(Li reTranme(&Trane_Recue)==0){}; //Wait for the respong
Val eur _FC_EG=~( Trame_Recue. data[0]); // Recover theglinit

}
T_I M CFG data[ 2] =0; //cancel the negative speed
EcrireTrame(&T_I M CFG; //disable the negative control
} //1End of Servo-system nodule initialization
EcrireTrame(&T_| RM Etat _FO);
do{}whil e(LireTranme(&Trane_Recue)==0); // Wait for the response
Val eur _FC_EG=~(Tr anme_Recue. data[ 0] ) ;

MONI TOR

clsscr();

/1 The display takes a lot of tine, so we anticipate
gotoxy(1,1);

Printf (" **xkssxxknsxxsxexxxxskxxxcEX 5 CAN bus with mtr86** g wxx\ T

printf("

\n");

printf(" Wndshield Wper Stalk Status \n");

printf(" GPO: Cde_EG Av_Int= \n");

printf(" GP3: Cde_EG_Av_Posl— s \n");

printf(" GP7: Cde_Lave_d ace_Av= \n");

printf(" GPl: Inputl= s \n");

printf(" GP5: Cde_EG Ar= \n");

printf(" GP6: Cde_Lave_d ace_Ar= \n");
printf("

\n");

printf(" let Switch State on the Servo-s \n");

printf(" Left Limt Switch = \n");
printf(" : Over Limt Switch = \n");
printf(" : Right Limt Switch \n");
ENDM

active(cree(init,1,1024));

dort(0); //Stop indefinitely the task

}

TACHE i ni t (void)

cree(Actual i se_ASV, 1, 1024) ; /lPriority n°1l because wi ndshield wi per nanagenent and
active(cree(Lecture_FDC, 1, 1024)); //limt switch state are the nost inportant

active(cree(LectureTrane, 2,1024)); //frame reading will autonmatically fall asleep

cree(irg_eg, 2,1024); /1 Del ay between two beats

active(cree(Lecture_Commodo_EG, 3, 1024)); /1 Read the state of the wi ndshield w per stalk

cree( Affichage, 4, 1024); /1 The display retains the |owest priority

R e e e

I* Reading limt swtches and nanaging the direction of notor rotation

*/
/*******************************kkk************************************************kkk*****************************/
TACHE Actual i se_ASV(Vitesse_EG //task called by reading frane

char Vitesse_EG

{

Trame T_| M Cnde_Negative, T_I M Cnde_Posi ti ve;
/1 Configuration of Negative command frane
T_I M Cmde_Negati ve. trame_i nf o. regi st r e=0x00;

T_I M Cnde_Negati ve. trame_i nf o. chanp. extend=1; // Work in the extended node

T_I M Cde Negatlve trane_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)
T_I M Cnmde_Negati ve.ident.extend.identificateur.ident=Ident_T_| M Asservissenent;

T_I M Cnde_Negat i ve. dat a[ 0] =0x26; /1 PWWMRDC regi ster address

T_I M Cnde_Negat i ve. dat a[ 1] =0OxFF; /1 Mask -> all the bits are concerned

/1 Configuration of Positive command frane

T_I M Cnde_Posi tive. trame_i nfo. regi stre=0x00;

T_I M Cnde_Posi tive. trame_i nfo. chanp. extend=1; // Work in the extended node

T_I M Cmde_Posi tive. trame_i nf o. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)
T_I M Cnde_Positive.ident.extend.identificateur.ident=Ident_T | M Asservi ssenent;
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T_I M Cmde_Posi ti ve. dat a[ 0] =0x25; /1 PWWRDC regi ster address
T_I M Cnde_Posi ti ve. dat a[ 1] =0xFF; /1 Mask -> all the bits are concerned
/1 The wi ndshield washer controls are reversed on the stal k(Active=0 , inactive=1)
if((Cde_EG Av_Pos2 || Cde_EG Av_Posl || (Cde_Lave_d ace_Av==0))) //a "classic" conmmand is valid
{
if(fcd) /11f it's at right side, return to left
{
T_I M Cde_Negat i ve. dat a[ 2] =Vi t esse_EG,
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
}
else if(fcg) /11f it's at left side
{
T_I M Cnde_Negati ve. dat a[ 2] =0x00;
T_I M Cnde_Posi tive. dat a[ 2] =Vi t esse_EG
}

EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I M Cnrde_Negati ve);

}

el se if(Val eur_Anal ogi que<200) //internmittent control is activated, we must manage according to the del ay
{
if(fcd) //we are at right, it passes to the left

I M_Cnde_Negat i ve. dat a[ 2] =Vi t esse_EG

_ I M Cnde_Posi ti ve. dat a[ 2] =0x00;
| ag_Fi n_Tenpo_EG=0; //we cancel the flag of delay end

T
T

}
else if ((Flag_Fin_Tenpo_EGQ) //the delay is finished

| M_Cnde_Negat i ve. dat a[ 2] =0x00;
I M Cnde_Posi tive.data[ 2] =Vitesse_EG //we |aunch the notor

/at left, inintermttent position, but the delay isn't fig
M _Cnde_Negat i ve. dat a[ 2] =0x00;
M Cnde_Posi ti ve. dat a[ 2] =0x00; //we stop the notor

T

T

}
else if ((fcg) && (Flag_Fin_Tenpo_EG==0))

{1/

T

T

}
EcrireTrame(&T_|I M Cnde_Posi tive);
EcrireTrame(&T_I M Cnde_Negati ve);

}
else if(fcd) //it's at the right without any conmand, return to |eft

{

T_I M Cnde_Negat i ve. dat a[ 2] =0x40;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I| M Crde_Negati ve);

}
else if(fcg) //it's at the left wthout any conmand, return to ril

{

T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnrde_Posi tive);
EcrireTrame(&T_I M Crde_Negati ve);

/*******************************kkk***************** *************kkk*****************************/
/* Ser vo- syst em boar d

*/

[ KKKk Kk Kk Kk KKk KKK KR Kk Rk KR Kk Kk KR Kk Kk

TACHE Lecture_FDC(voi d)

K HKKHA KK AT F KKK F KR KKK KKK KKK KKK AKX KA [

{

Trame T_| RM_ASV,

T_IRM_ASV. trame_i nf o. regi st r e=0x00y

T_I RM_ASV. trane_i nf o. chanp. ext end
ASV. trane_i nf o. chanp. dl c=0x(

|

T_I RM_,

T_IRM ASV. tranme_i nfo. chanp. rtr=1;
|
i

T_IRM ASV.ident.extend.identificatd® _ | RML_Asser vi ssenent ;
whi | e(1) /1 Task actives p8

EcrireTrame(&T_| RM_ASV) ;

dort(3);
}
/*******************************kkk************************************************kkk*****************************/
I* Readi ng received franes

*/

R e R LTy

TACHE Lect ureTr ame(voi d)

static Trame tr_rx;

static Val eur_Commopdo_EG Mem //static variable as it is a nmenorization

static Val eur_FC EG Mem

static Val eur _Anal ogi que_Mem

static Actu_Aff,Vitesse EG //defined in static because it is a parameter to transmit

static Tenpo_EG
whi | e(1) /1 Task actives pernmanently

if(LireTrame(&r_rx)) //LireTrane stop the task when there aren’t any received frane

Act u_Af f =0;

if (tr_rx.ident.extend.identificateur.ident==Ident_T_| RMB_Commpdo_EG) //we received a stal k response
{
Val eur _Commodo_EG=~(tr_rx. data[1]); /lrecover the status of wi ndshield w per stalk
Val eur _Anal ogi que=tr_rx. data[ 2] ; I/ recover the value of potar

//we determine the potar position to activate the del ay
i f (Val eur _Anal ogi que! =Val eur _Anal ogi que_Mem)
{

Act u_Af f =1;
Val eur _Anal ogi que_Men¥Val eur _Anal ogi que;
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i f (Val eur _Anal ogi que>=200)
{

detruit(numtache(irq_eg));

Tenpo_EG=0;
}
el se
detruit(numtache(irq_eg));
Vitesse_EG=Vitesse_Lente; // "Intermittent" Position
i f (Val eur _Anal ogi que>=150) Tenpo_EG=Tenpo5;// Dependi ng on the position of the wheel
el se i f(Val eur _Anal ogi que>=140) Tenpo_EG=Tenpo4;// the long or short delay
el se if(Val eur _Anal ogi que>=120) Tenpo_EG=Tenpo3;
el se if(Val eur_Anal ogi que>=90) Tenpo_EG=Tenpo2;
el se if(Val eur _Anal ogi que==0) Tenpo_EG=Tenpo1l;
m send(num tache(irq_eg), &Tenpo_EG) ;
}
}
i f (Val eur _Conmodo_EG Meni =Val eur _Conmodo_EG)
{
Act u_Af f =1;
Val eur _Commodo_EG Menw¥Val eur _Cormmodo_EG;
Vit esse_EG=0;

//Disable the intermttent position if it was chosen

i f (Val eur _Anal ogi que<200) detruit(numtache(irq_eg));

//...Handl e the sel ected position...

if(Cde_EG Av_Pos2) Vitesse EG=Vitesse_Rapi de;

el se if(Cde_EG Av_Posl) Vitesse_EG=Vitesse_Lente;

el se if(Cde_Lave_Q ace_Av==0) Vitesse_EG-Vitesse_Lave_Qd ace; //inversion stalk
//...and reactivate it if it is still actual

el se if(Cde_EG Av_Int && (Val eur _Anal ogi que<200))

{
Vitesse_EG=Vitesse_Lente;
m send(num tache(irq_eg), &Tenpo_EG) ;

}
m send(num tache(Actual i se_ASV), &Vi tesse_EG);
}
} //End of stalk handling

if (tr_rx.ident.extend.identificateur.ident==Ident_T_| eceived a servo-system response

{
Val eur _FC_EG=~(tr_rx.data[0]);
i f(Val eur_FC_EG Menl =Val eur _FC_EG)

{

Act u_Af f =2;

Val eur _FC_EG Menw¥Val eur _FC_EG,

m send(num tache(Actual i se_ASV), &Vi

}
}//End of limt switch handling

i f (Actu_Aff!=0)
active(numtache(Affichage));
} /1End of received frame reading
} //End of while
}

JHAKEA KA KA KKK KR A IR XK KR AKX I KKK F KKK A I A A F AKX

| *

AEA KKK KA KKK KR AKX F KKK R F KK AKX KA KKK A KKK [

I nterruption

[ kR Kk Kk Kk K Kk KRk KR Kk K KR KR Rk R KR K Kk X

TACHE i rqg_eg( Tenpo) /ltask called
char Tenpo;
{

AHK KKK KA KKK F KKK KKK KKK KKK KKK AKX K KK XH AR |

static Vitesse;

static Val eur_Ana;

Fl ag_Fi n_Tenpo_EG=0;
Vitesse=Vitesse_Lente;
whi | e( (Val eur _Anal ogi que<200) && ( ) && (Cde_EG Av_Pos1==0) && (Cde_Lave_d ace_Av==1))
i f (Fl ag_Fi n_Tenpo_EG==0)

dor t (100* Tenpo) ;
Fl ag_Fi n_Tenpo_EG-=1;
m send(num tache(Actual i se_ASV), &Vi tesse);

Kk kR KRk Rk Kk K KK KR KRk R kK R KR Rk Rk Rk R kK R KRk Rk Rk kR kKR Kk R kK kR kR R Rk Rk R kK kR R Rk Rk R kK K Rk Rk Rk Rk R K KRk K K Kk Kk Kk
/ /
I* Send a frame to Wndshield Wper Stal k board

*/
R I N I I I Ty

TACHE Lect ur e_Commodo_EQ voi d)

{

Trame T_| RM Commodo_EG

T_I RM_Commpdo_EG trane_i nf o. regi st re=0x00;
T_I RM_Commodo_EG trane_i nf o. chanp. ext end=1;

T_I RM_Commodo_EG i dent . extend. i dentificateur.ident=Ident_T_| RMB_Commpdo_EG
whi | e(1) /ltask actives permanently

{

EcrireTrane(&T_| RM Cormpdo_EG) ;

dort (10);

}
}
I I T N I I I Ty
/* Di spl ay task

*/

R e e e
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TACHE Affichage(void)

{

static Val eur_Commodo_EG Aff;
static Val eur _Anal ogi que_Aff;
static Val eur _FC EG Aff;

i f (Val eur _Anal ogi que_Af f ! =Val eur _Anal ogi que)

Val eur _Anal ogi que_Af f =Val eur _Anal ogi que;

MONI TOR /1 we update the values of stalk on the Monitor
got oxy(45, 4);

printf ("%l \'n", Val eur _Anal ogi que) ;

ENDM

}

i f (Val eur _Commodo_EG Af f ! =Val eur _Conmodo_EG)

{

Val eur _Commodo_EG Af f =Val eur _Commodo_EG
MONI TOR //we update the values of stalk on the Mnitor

got oxy(22, 4);

printf("%\n", Cde_EG Av_Int);

got oxy(16,7);

printf("%\n", Entreel);

got oxy(39,7);

printf("%l\n", Entree2);

got oxy(23,5);

printf("%\ n", Cde_EG Av_Posl);

got oxy(53,5);

printf("%\ n", Cde_EG Av_Pos2);

got oxy( 18, 8);

printf("%\ n", Cde_EG Ar);

//the wi ndshi el d washer conmands are inversed on the stalk (Active=0 , I|nactive=1)
got oxy(27,9);

printf("%\ n", (Cde_Lave_Qd ace_Ar~0x01));
got oxy(27, 6);

printf("%\ n", (Cde_Lave_Q ace_Av~0x01));
ENDM

}
i f(Val eur _FC _EG Aff! =Val eur _FC_EG)
{ //we update the values of limt switc
Val eur _FC_EG_Af f =Val eur _FC_EG;
MONI TOR
if(fcg) //End of left active progress

{
got oxy(27, 12);
printf("1\n");
}

el se

{
got oxy(27,12);
printf("0\n");

if(fcd) /1 End of right active progress

{
got oxy( 27, 14);
printf("1\n");
}

el se

{
got oxy(27, 14);
printf("0\n");

}

if(fs) /1End of over Ii
{
got oxy(27,13);
printf("1\n");

el se

got oxy(27, 13) ;

printf("0\n");

ENDM
/********************************kkk******~k~k****************************************kkk****************************/
I* Mai n Program

*/
/********************************kkk******~k~k****************************************kkk****************************/
mai n()
clsscr();
start_ntr(Init_VMD, 1024);
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didolab

7 EX N°6 : VMD CONTROL WITH REAL TIME EXECUTIVE

7.1 Topic :

Purposes :

- Develop a complete real time application, at the same time including binary
(on/off) sensors and anal og sensors, analog pre-actuators and incorporating a speed
variable function.

Specifications :

After aregular timeinterval, we can know its status by the module on which is
connected the wiper stalk and lamps.

According to the state of the wiper g otor (intermittent, position 1,
position 2, etc.) is controlled

lights)
We wish to leave correc . 0 % (pressthe EID210 CRTL key to turn

CAN PC/104 Network boarad

CAN network with :

- 2 modules of 8 logic inputS

et D210001
STEMS Ref NIC: EID004001

o stalk Ref : EID050001

- 4 modules of 4 power outputs for the 2 front/back lamps Ref : EID051001
- 1 Servo-system modul e for driving the windshield wiper Ref : EID053001

USB connection cable, or if

not available use RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy" network)

Time: 3x 4 hours
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7.2 Solution elements

7.2.1 Remind

The program must control two independent processors.
-the "lights system” ordered by the "lights" stalk integrating the control bulbs,
-the "wiper system" ordered by the "windshield wiper" stalk.

We must also control a 3rd processor (depending on the first two) realizing the display.

7.2.2 Tasks management and organization

1- The VMD initidization task can initialize the CAN board and the Inputs/Outputs function, of the
PWM output and of the analog/digital convertor of the different CAN modules (Stalks, Servo-system,

Lights,). It will activate the initialization task.
Remark : 1- We will be able to make the configuration through the table with aloop.

2- Thistask can anticipate on the display; by putting in the text, the display task will only have to position for
displaying the stalk’ s and limit switch’s states.

2- Theinitialization task will initialize the CAN board and create the following tasks.

oﬂiy X stalk position, the asked

ak after aregular time

3-The servo-system task should control the motor rotation accor
speed and the limit switch.

4- The stalk interrogation task should send a remote fra
interval.

5-The EcrireFeux task will send the frame on the CA h can turn on or turn off the
optical block bulbs (IM type frame).

6-The Frame Reading task will be permanentl
updating and awaken the appropriate tasks.

@ \/e frames, manage variables
ermittent position. It will activate or inhibit a
diP<l controlling the motor rotation.

Ors. It will have to be able to activate the task
g the transferred parameter to turn off or turn on the

8- Thelights interrupt task
controlling the writing on th
adeguate indicators.

9- The lights stalk interrogation g
timeinterval. It will fall adeep to

ave to send aremote frame (IRM) to the stalk after aregular
Other tasks run and to not block the bus.

10- The windshield wiper stalk interrogation task will have to send aremote frame (IRM) to the stalk
after aregular timeinterval. It will fall adeep to leave other tasks run and to not block the bus.

11- The State verification task will send the frame on the CAN network can know thereal state of the
optical block (IRM type frame).

12-The display task will build a report about the state of the stalks, the limit switches, and the optical
blocks.

13- The Exit task can completely |eave the program (press on the CRTL key to activate this task)
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7.2.3 State diagram

TASE
Exit :

Tasks destruction activate activate TASK
Optical blocks extinction display
top the windshield wiper
{reate create
K

y :
1 _:'
.'rl

TASK scbionte 7 TASK
Indicators interrupt Fehyale el Motor Rotation
i
: — Control
activate TASK ; " activate P
Frame reading . : .
activate activate

m_send

fy

create™.

‘ b #, m_send
\ ,_.-c'f;.;_.ate
[ e
TASK

TASK Tnitiz ' N ,. . |
Optical blocks create 3 create mmqsm ol wiper
management T2l SR sttt
create 7~
activate \
m send ‘
- ] e create
TASK
Optical blocks state
verification
TASK
Servo-system board
interrogation (limit
Configure the switch}
CAN componets
Create
ﬁ activate &
activate

TASK TASK
Lights stalk Windshield wiPer stalk
Interrogation Interrogation
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7.2.4 C Program

/* VMD
//*****
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud
#i ncl ud

/1 d oba
/1 For t
#def i ne
#def i ne
#def i ne
#def i ne
#def i ne
/1 Fl ag

char F
/1 For t
#def i ne
#def i ne
#def i ne
/1 For t
#def i ne

/1 Tasks
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE
TACHE

TACHE |

{
1/ Modul

Trame T_|I M CFG T_I RM Et at _FC, Tr anme_Recue;

/1 For t

int Tenp, Cptr_Ti meQut;

//put t
int cpt
/11 dent
/1i dent
int

identif

T_IMFVG I dent_T_I M FVD};

/1 Ackno
int

identif
RD, | den
/1 Tabl e
int Con

/1Strin

char *msg[]={" Light stalk"," Wnd

Front L

/1 Tabl e
/1 The 2
/1 The f
int dat
int dat
int dat

/1 CAN al
dsp_stk

OpenCAN( ATON_V2) ; /1 ATON_V1 for ol d ATONCAN boards

T_I M CFG trane_i nfo. regi stre=0x00;

T_IM CFG trane_i nfo. chanp. extend=1; // Work in the extended node

T_IM CFG trane_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)

/1 For the 4 outputs nodul es configuration (GPO to GP3) and 4inputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =0x1F; I/ first data -> "Address" of concerned register-> GPDDR

T_I M_CFG dat a[ 1] =0xFF; /1 second data -> "Mask"-> See Doc MCP25050 page 16

/1 Configuration of nodules to address and operation of their 1/0

for(cpt=0; cpt<7; cpt ++)

{

T_IMCFG ident.extend.identificateur.ident=identificateur[cpt]; //establishment of the identifier
T_I M CFG dat a[ 2] =Confi g_E_S[cpt]; /1 third data-> "Val ue"

MONI TOR

got oxy(2,9); //we display a nessage to say that which nodule is being initialized
printf("Initialization of %\n", msg[cpt]);

do

managenent: optical blocks, Lights Stalk, Wndshield Wper and its Stal k*/
B

e <stdio.h>

e "Structures_donnees. h"

e "mtr86.h"

e "vnd. h"

e "ei d210. h"

| Variabl es
he Wndshield Wper delay

Tenpol 2 /1 in second

Tenpo2 4 // For intermittent node
Tenpo3 6

Tenpo4 8

Tenmpo5 10

of Wndshield Wper delay end
ag_Fi n_Tenpo_EG
he beat rate

Vi t esse_Rapi de 0x90

Vi tesse_Lente 0x40

Vitesse_Lave_d ace 0x60

he del ay between two indicator's flashing
Tenmpodign 6 /Ilin ns
Pr ot ot ype

I'nit_VMXvoid);

init (void);

Actual i se_ASV();
I nterroge_FDC(voi d);

Act ual i se_Et at _Feux();
LectureTrane(void);
irg_dign(void);
irg_eg();

I nt err oge_Conmodo_Feux(voi d) ;
I nt err oge_Conmodo_EG voi d) ;
Verif_Etat_Feux(void);

Af fichage(void);

Quit(void);

nit _VMX(voi d)
es Configuration
he waiting del ays between two sends

he identifiers, value,...
ifiers,values, data:
ifier

icateur[]={ldent_T_I M Cormpdo_Feux, | dent _T_I _T_I M Asservissenent, | dent _T_| M FRG, I dent _T_I M_FRD, | dent

w edge

i cateur ACK[ ] ={| dent _T_AlI M_Commpdo_Fe!
t_T_AIMFVG Ident _T_Al M FVD};

including the data for | /
fig_E _S[]={0xFF, OxFF, OxE3, §

o_EG | dent _T_Al M Asservi ssenent, | dent _T_AI M FRG | dent _T_AIM F

gs can indicate nodul e ini
," Servo-system Mdule ", "Left Back Lights","Right Back Lights","Left
ights","Right Front Lights"}

including all the data.
first values are for the Anal og/ vertor of the wiper stalk wheel.
ol lowing are for the Servo-system (c frequency, Power Validation,...)
azero[ ] ={ Ox2A, 0x2B, 0x21, 0x23, 0x22, 0x24,9x25, 0x26, Ox1E};
aun[ ] ={ 0xFO0, OxFF, 0xB3, 0xFF, 0xB3, OxFF, OxFF, OxFF, 0x10} ;
adeux[ ] ={ 0x80, 0xOE, 0x80, 0xFF, 0x80, OxFF, 0x00, 0x00, 0x10} ;

nd MIR configuration
(); //Know the state of the tasks when we |eave through ntr86exit(0);

/1 ATON_V2 for new ATONCAN boar ds

{
EcrireTrame(&T_IMCFGQ;// Send a first frame on the CAN network
Cpt r _Ti meCut =0; /1 The LireTrame function let the task sleep if there aren't any received franes.
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do{ Cpt r _Ti meCQut ++; } whi | e((Li reTrane(&Tr ame_Recue) ==0) &&( Cpt r _Ti meCut <200) ) ;
if(Trane_Recue.ident.extend.identificateur.ident==identificateurACK[cpt])Cptr_Ti meQut=200; // Test if the identifier
is correct
el se
{
printf("Problemn");
Cpt r _Ti meQut =0;

}
f or (Tenp=0; Tenp<100000; Tenp++); // To wait for a while!
}whi | e( Cptr_Ti meQut ! =200) ;
printf("OK\n");
ENDM

/ Franme configuration

_IM CFG trane_i nfo.regi stre=0x00;

"I M_CFG trane_i nf 0. chanp. ext end=1;

_IM.CFG trane_i nfo. chanp. dl c=0x03;
//configuration of Wndshield Wper stalk Ana -> Dig converter
MONI TOR
gotoxy(2,9); //we display a nessage to say that which nodule is being configured
printf("Configuration of the A/D conversion of % ...\n",msg[1]);
ENDM
T_IMCFG ident.extend.identificateur.ident=identificateur[1];
for (cpt=0; cpt <2; cpt ++)

T_I M_CFG dat a[ 0] =dat azero[ cpt]; /'l Register address

T_I M_CFG dat a[ 1] =dat aun[ cpt]; /1 Mask -> concerned bits
T_I M_CFG dat a[ 2] =dat adeux[ cpt]; /'l Val ue

EcrireTrame(&T_I M CFG);

whi | e((LireTrame(&Trame_Recue) ==0));

}

/1 Specific Configuration of Servo-system nodul e

MONI TOR

gotoxy(2,9); //we display a nessage to say that which nodule is Qeing g
printf("Specific Configuration of % ... \n", nsg[2]);

ENDM

T_IMCFG ident.extend.identificateur.ident=identificateur[2];
for(cpt=2; cpt<9; cpt ++)

{

T_I M_CFG dat a[ 0] =dat azero[ cpt]; /'l Register address

T_I M_CFG dat a[ 1] =dat aun[ cpt]; /1 Mask -> concerned bits
T_I M_CFG dat a[ 2] =dat adeux[ cpt]; /1 Val ue

EcrireTrame(&T_I M CFG);
do{}whil e(LireTrane(&Trane_Recue)==0); // Wait for the response
}

/1 Take the original position

MONI TOR

printf("Take the wi per POM\n");

ENDM

/1 Configuration of limt switch interrogation
T_IRM Etat _FC. trame_i nfo. regi stre=0x00;

T_IRM Etat _FC. tranme_i nfo. chanp. extend=1; // Work in
T_IRM Etat _FC. trane_i nf o. chanp. dl c=0x01; // There is
T_IRMEtat_FC. trame_info.champ.rtr=1; //in return

T_IRM Etat _FC.ident.extend.identificateur.ident=\d | ssement ;
EcrireTrane(&T_| RM Etat _FC);
do{}whi | e(LireTrane(&Trane_Recue) ==0); // Waj
Val eur _FC_EG=~(Tr ane_Recue. data[ 0] ) ;
if(!(fcd==0 && fcg==1))
{
// Configuration of notor
T_IMCFG trane_i nfo. regi -
T_I M_CFG trane_i nf o. chanp ; prk in the extended node
T_IMCFG trane_i nfo. chanp. h ere are 3 data of 8 bits (3 sent bytes)
!/ For the 4 outputs nodul es (GPO to GP3) and 4inputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =0x26;
T_I M_CFG dat a[ 1] =OxFF;
T_I M_CFG dat a[ 2] =0x40;
EcrireTrame(&T_I M CFG);//active negative speed
while(!(fcd==0 && fcg==1))

{

EcrireTrame(&T_| RM Etat _FC);

whi | e(Li reTrame(&Trane_Recue)==0){}; //Wait for the response

Val eur _FC_EG=~(Tranme_Recue. data[0]); // Recover the limt switch state

}
T_I M CFG data[ 2] =0; //cancel the negative speed
EcrireTrame(&T_IM CFG; //disable the negative control
} //End of Servo-system nodule initialization
EcrireTrame(&T_| RM Etat _FC);
do{}whi | e(Li reTrane(&Trame_Recue)==0); // Wait for the response
Val eur _FC_EG=~(Tr anme_Recue. data[ 0] ) ;

MONI TOR

clsscr();

/1 The display takes a |lot of tine, so we anticipate

gotoxy(1,1);

pri ntf("**********************”**EX 6 CAN bus with mr86************************”\n");

printf(" Wndshield Wper Stalk Status \n");
printf(" GPO: Cde_EG Av_Int= , Val eur Potar= \n");
printf(" GP3: Cde_EG Av_Posl= , GP4: Cde_EG Av_Pos2= \n");

printf(" GP7: Cde_Lave_d ace_Av= \n");
printf(" GP1l: Inputl= , GP2: Input2= \n");

printf(" GP5: Cde_EG Ar= , GP6: Cde_Lave_d ace_Ar= \n");

printf("

\n");

printf(" Lights stalk status \n");

printf(" GP0: Side |ight= ,GP2: Head light= ,GP3: Dipped |ight= \n");
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printf(" GPl: Warning= ,GP4: Left Indicator= ,GP5: Right Indicator= \n");

printf(" GP6: Stop light= , GP7: Horn= \n");

printf(" \n");
printf(" Limt Switch State on the Servo-system board \n");

printf(" Limt Switch: Left= Over-linmt= Ri ght = \n");

printf(" \n");
printf(" Left Back Lights: Action Real St at us \n");

printf(" Side light \n");
printf(" Stop |ight \n");
printf(" Indicator \n"y;
printf(" Horn \n");
printf(" R ght Back Lights: Action Real St at us \n");

printf(" Side light \n");
printf(" Stop light \n");
printf(" Indicator \n");
printf(" Left Front Lights: Action Real St at us \n");

printf(" Side |ight \n");
printf(" Dipped |light \n");
printf(" Head |ight \n");
printf(" Indicator \n"y;
printf(" R ght Front Lights: Action Real St at us \n");

printf(" Side |ight \n");
printf(" Dipped light \n");
printf(" Head |ight \n"Y):
printf(" Indicator \n");

ENDM

active(cree(init,1,61024)); //Tasks Initialization

TACHE init(void)

cree(Actual i se_ASV, 1, 256); /lPriority n°1 because wi ndshield w per managenent and
active(cree(lnterroge_FDC, 2, 256)); //limt switch state are the nost inportag

cree(Actual i se_Etat_Feux, 1, 256); //Priority n°l because |ights g i nport ant
active(cree(LectureTrane, 2,256)); //frame reading will autonati | eep
cree(irg_dign, 2, 256); /1 The IT control for the indicators

cree(irq_eg, 2,256); //The IT control for the w ndshield w per

active(cree(lnterroge_Commodo_Feux, 3, 256)) ; /1 Read the state of
active(cree(lnterroge_Comodo_EG 3, 256) ) ; //Read the state Q " g al k
cree(Verif_Etat_Feux, 4, 256) ; /1Lights state verl

cree( Affichage, 5, 1024) ; 1/ The displ est priority
cree(Quit, 6, 256); /1 The task will disable other tg pletely

Rk Kk K Kk K Kk Kk KR Kk Rk KR Kk Rk KR KR Rk KR KR K Kk Kk Kk KK KR K K K KHKKH KKK KKK KA KX KT KA KA Rk [

/* Control the direction of notor rotaf
*/

R R AHKAF KKK KKK KKK AKX KA KKK A H AR |

TACHE Actual i se_ASV(Vitesse_EG //task cal
char Vitesse_EG
{

//Limt switches' status (at t-1) to restore wi per ficti vat ed
static Valeur _FC EG Verif_fs;

//Frames to drive the nmotor rotation direction
Tranme T_| M Cnde_Negative, T_I M Cnde_Posi ti ve;
/1 Configuration of Negative command frane
T_I M Cnde_Negati ve. trame_i nf o. regi st re=0x00;

T_I M Cnde_Negati ve. trame_i nf o. chanp. ext end=1; X Ped node

T_I M Cnmde_Negat i ve. trame_i nf o. chanp. dl c=0x03; of 8 bits (3 sent bytes)
T_I M Cnde_Negati ve.ident.extend.identificate é Asser vi ssenent ;

T_I M Cnde_Negat i ve. dat a[ 0] =0x26;

T_I M Cnmde_Negat i ve. dat a[ 1] =0xFF; are concer ned

/1 Configuration of Positive comang

T_I M Cnde_Positive. trame_i nfo.regi

T_I M Cnde_Posi tive. trame_i nf o. cha 4 he extended node

T_I M Cnde_Posi tive. trame_i nf o. cha are 3 data of 8 bits (3 sent bytes)
T_IM Cnde_Positive.ident.extend.id®d i t =l dent _T_| M Asservi ssenent ;

T_I M Cmde_Posi ti ve. dat a[ 0] =0x25; pgi ster address

T_I M Cmde_Posi ti ve. dat a[ 1] =0xFF; Il the bits are concerned

if((Cde_EG Av_Pos2 || Cde_EG Av_Posl || d ace_Av==0))) //a "classic" command is valid

{

if(fcd) /11f it's at right side, return to left
I M Cnde_Negat i ve. dat a[ 2] =Vi t esse_EG
_ I M Cnde_Posi ti ve. dat a[ 2] =0x00;

else if(fc /11f it's at left side, return to right

| M_Cnde_Negat i ve. dat a[ 2] =0x00;
I M Cnde_Posi tive. dat a[ 2] =Vi t esse_EG,

— A A A

EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_| M Cnde_Negati ve);

el se if(Val eur _Anal ogi que<200) //intermttent control is activated, we nust nanage according to the del ay
{
if(fcd) //we are at right, it passes to the left

{

T_I M Cmde_Negat i ve. dat a[ 2] =Vi t esse_EG,

T_I M Cmde_Posi ti ve. dat a[ 2] =0x00;

Fl ag_Fi n_Tenpo_EG=0; //we cancel the flag of delay end

}
else if ((Flag_Fin_Tenmpo_EQ) //the delay is finished
{
T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cmde_Posi tive.data[2]=Vitesse_EG //we |aunch the notor

}

else if (fcg & Flag_Fi n_Tenpo_EG==0)
{ /lat left, ininternmttent position, but the delay isn't finished
T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
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T_I M Cmde_Posi ti ve. dat a[ 2] =0x00; //we stop the notor

}
EcrireTrame(&T_I M Cnrde_Posi tive);
EcrireTrame(&T_I M Cnde_Negati ve);

else if(fcd) //it's at the right without any command, return to left

T_I M Cnde_Negat i ve. dat a[ 2] =0x40;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_| M Cnde_Negati ve);

}
else if(fcg) //it's at the left wthout any conmand, return to right

T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I M Cnrde_Negati ve);

}
if(fs)//error, it's over limt

{
if((Vval eur_FC EG Verif _fs&x40)==0x40) //for the left, return until the left limt switch
{
T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x40;
EcrireTrame(&T_| M Cnde_Negati ve);
EcrireTrame(&T_I M Crde_Posi tive);

}

if((Val eur _FC EG Verif_fs&x20)==0x20) //for the right, return until the right limt switch
{
T_I M Cnde_Negat i ve. dat a[ 2] =0x40;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I| M Cnde_Negati ve);
EcrireTrame(&T_I M Cnde_Posi tive);
}

}
Val eur _FC _EG Veri f_fs=Val eur _FC_EG

R e e

I* Question the Servo-system board to kng
Kk KA KA KA KA KA KA KA KA KA AR KA KA KA KA AR KA KA R A KA A KA KA AR EA KA T A AR A KA KD
/

TACHE | nt erroge_FDC( voi d)

FRAF KKK KKK KA IK KKK [

e */
g ***********************/

T_IRM_ASV. trane_i nf 0. regi st r e=0x00;
A ASV. trame_i nf o. chanp. ext end=1;
A ASV. trame_i nf o. chanp. dl c=0x08;

le(l) /| Task actives permanently

{
EcrireTrame(&T_| RM_ASV) ;
dort(2); //For the maxi mal speed

JHAKEA KA KA KKK KA IR XK KR AKX F AR KA KR F KKK A I AR AKX

/* Turn on the lights

JREEEE KRR R KRR KRR R KRR R KRR KRR KRR R KRR KRR KRR KRR KRR AR KR kK

TACHE Actual i se_Et at _Feux(Val ue_Commodo)

Port _8ES Val ue_Commodo; //the variable is undg
/1 whi

KKK KKK R AT K I K KA TR K KKK R K AKX KA KKK X KA K |

I KKK KA KKK KR TR F KKK R F KK AKX KA KA KA XA [

al l ed by reading frame
cture of Port_8ES type
t access to the bit |evel
Trame T_| M Feux, T_recue; //Frame thg s the optical blocks
Val eur _FRG=0x00; //sets optical
Val eur _FRD=0x00;
Val eur _FVG=0x00;
Val eur _FVD=0x00;

i f (Val ue_Commodo. bit.GP2) //Head |id

{

Val eur _FRG =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVGE =Cde_FV_P;
Val eur _FVD| =Cde_FV_P;

}
el se if(Val ue_Commodo. bit.GP3) //Dipped |ight
{
Val eur _FRGE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVGE =Cde_FV_C;
Val eur _FVD| =Cde_FV_C;
}
el se if(Val ue_Comodo. bit.GP0) //Side |ight
{
Val eur _FRGE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVG =Cde_FV_V;
Val eur _FVD| =Cde_FV_V;
}
i f (Val ue_Commodo. bit. GP1) 1/ \\r ni ng
{
Val eur _FRG =Masque_Cl i gn_AR,
Val eur _FRD| =Masque_d i gn_AR
Val eur _FVGE =Masque_d i gn_AV,;
Val eur _FVD| =Masque_Cl i gn_AV;
el se
{
i f (Val ue_Commmodo. bit. GP4) //Left |ndicator

{
Val eur _FRE =Masque_0C i gn_AR;
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Val eur _FVG =Masque_Cl i gn_AV;
}
i f (Val ue_Commodo. bit.GP5) //Right indicator

{
Val eur _FRD| =Masque_Cl i gn_AR;
Val eur _FVD| =Masque_Cl i gn_AV;
}

}

i f(Val ue_Commodo. bit.GP6)//Stop |ight

{

Val eur _FRGE =Masque_St op;

Val eur _FRD| =Masque_St op;

}
i f (Val ue_Commodo. bit.GP7) //Horn

Val eur _FRGE =Masque_KI axon;
/linitialization of the command frame on the lights

T_I M_Feux. trame_i nf o. regi st r e=0x00;
T_I M_Feux. trame_i nf o. chanp. ext end=1;

_ I M_Feux. trane_i nf o. chanp. dl c=0x03;
T_I M _Feux. dat a[ 0] =Ox1e;
T_I M _Feux. dat a[ 1] =0x0f ;

T_I M Feux. i dent.extend.identificateur.ident=ldent_T_| MFRG
T_I M_Feux. dat a[ 2] =Val eur _FRG,
reTrame( &T_I M Feux) ;

m
O__

T_I M Feux. ident.extend.identificateur.ident=lIdent_T_|MFRD;
T_I M_Feux. dat a[ 2] =Val eur _FRD;
EcrireTrame(&T_I M _Feux) ;

T_I M Feux.ident.extend.identificateur.ident=ldent_T_|MFVG
T_I M _Feux. dat a[ 2] =Val eur _FVG
EcrireTrame(&T_I M _Feux) ;

T_I M Feux. i dent.extend.identificateur.ident=ldent_T_| MFVD
T_I M_Feux. dat a[ 2] =Val eur _FVD;
EcrireTrame(&T_I M Feux) ;

//we just made a lights nodification request .
active(numtache(Verif_FEtat_Feux)); // we check the lights state

/*******************************kkk*******************************
I* Readi ng received franes

*/
/*******************************kkk*****************************

TACHE Lect ureTr anme(voi d)

KHKKH KKK KKK KA KX KT KA KA Rk [

AHKK KKK KKK KKK KKK AKX K KK AH AR |

static Vitesse_EG
static Tenpo_EG
whil e(1) /| Task a

static Trame tr_rx;

static Val eur_Commodo_Feux_Mem //static variable

static Val eur_Commodo_EG Mem //static variable as it is

static Val eur _FC EG Mem

static Actu_Aff;

static Val eur_Anal ogi que_Mem //defined in static be eter to transmt
c
c

{

if(LireTrame(&r_rx)) //LireTrame here aren't any received frame
{

i f (CRTL==0) active(numtac
Act u_Af f =0;
if (tr_rx.ident.exte

pressed, we |eave

dent _T_| RMB_Commmodo_EG) //we received a w ndshield w per stalk
response

Val eur _Conmodo_\
Val eur _Anal ogi qu8

/lrecover the status of windshield wper stalk
//recover the value of potar

//we determine the p
i f(Val eur _Anal ogi que! =%
{

on to activate the del ay
hal ogi que_Mem)

Act u_Af f =1;
Val eur _Anal ogi que_Men¥Val eur _Anal ogi que;
i f (Val eur _Anal ogi que>=200)

{

detruit(numtache(irq_eg));
Tenpo_EG=0;
}

el se

detruit(numtache(irq_eg));
Vitesse_EG=Vitesse_Lente; // "Internmittent" Position
i f (Val eur _Anal ogi que>=150) Tenpo_EG=Tenpo5;// Dependi ng on the position of the wheel

el se i f(Val eur _Anal ogi que>=140) Tenpo_EG=Tenpo4;// the long or short delay

el se if(Val eur _Anal ogi que>=120) Tenpo_EG=Tenpo3;
el se if(Val eur _Anal ogi que>=90) Tenpo_EG=Tenpo2;
el se
i f (20<=Val eur _Anal ogi que==0) Tenpo_EG=Tenpo1l;

Fl ag_Fi n_Tenpo_EG=0;
m send(num tache(irq_eg), &Tenpo_EGQ) ;
}

}
i f(Val eur_Commodo_EG Mem =Val eur _Conmodo_EG)

{

Act u_Af f =1;

Val eur _Commodo_EG Menw¥Val eur _Cormmodo_EG;

Vi t esse_EG=0;

//Disable the intermittent position if it was chosen
i f (Val eur _Anal ogi que<200) detruit(numtache(irq_eg));
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/1...Handl e the sel ected position...

i f(Cde_EG Av_Pos2) Vitesse EG=Vitesse_Rapi de;

el se if(Cde_EG Av_Posl) Vitesse_EG=Vitesse_Lente;

el se if(Cde_Lave_Gd ace_Av==0) Vitesse_EG-Vitesse_Lave_Gd ace;
//...and reactivate it if it is still actual

el se if(Cde_EG Av_Int && (Val eur _Anal ogi que<200))

{
Vitesse_EG=Vitesse_Lente;
m send(num tache(irq_eg), &Tenpo_EG) ;

}
m send(num tache(Actual i se_ASV), &Vi tesse_EG);
}
} //End of stalk handling
if (tr_rx.ident.extend.identificateur.ident==Ident_T_ |RML_Asservissenent) //we received a servo-system response

{
Val eur _FC_EG=~(tr_rx.data[0]);
i f(Val eur _FC_EG Men =Val eur _FC_EG)

{

Val eur _FC_EG MenwVal eur _FC_EG

m send(num tache(Act ual i se_ASV), &Vi tesse_EG);
Act u_Af f =2;

}
/lelse if(fs==1) msend(numtache(Actualise_ASV), &itesse_EQ;
}//End of limt switch handling

if (tr_rx.ident.extend.identificateur.ident==Ident_T_|RM Conmpdo_Feux) //we received a stal k response

{

Val eur _Comrmodo_Feux=~(tr_rx.data[0]); //Bitwise inversion to the stalk real state

i f(Val eur _Commodo_Feux_Menl =Val eur _Commodo_Feux)
{//1ts state changed
Val eur _Conmodo_Feux_MenrVal eur _Conmodo_Feux; //we update the stored val ue
//1f aindicator is active, we validate the IT which will activate Actualise_FEtat_Feux
if(Cde_dign_Gauche || Cde_Cdign_Droit || Cde_Warnig (num tache(irq_Cign));
//Ctherwi se, we wake up the lights state actualisg h the stalk w thout indicator

val ue
el se m send(numtache(Actualise
//we activate the display task

Act u_Af f =3;

pdo_Feux_Men) ;
}
} //End of stalk handling

{

Val eur _Status_FRG=tr_rx. data[0];

Val eur _FRG=tr_rx. data[0];

//we activate the display task

Act u_Aff =4;

} //End of Left Back Lights handling

nost significant bits of data[O0]
in the least significant bits of data[0]

if (tr_rx.ident.extend.identificateur.ident

{

Val eur _Status_FRD=tr _rx. data[ 0] ;
Val eur _FRD=tr_rx. data[0];

//we activate the display task
Act u_Af f =5;

} //End of Right Back Lights hand

the nost significant bits of data[O0]
tate in the least significant bits of data[O0]

if (tr_rx.ident.extend.identificate I FVG)
Val eur _Status_FVG=tr_rx. g ) over the state in the nost significant bits of data[O0]
Val eur _FVG=tr _rx. dat a[ 0] cover the asked state in the least significant bits of data[0]

/lwe activate t
Act u_Aff =6;
} //End of Le
if (tr_rx.ident.extend =l dent _T_| RM_FVD)
Val eur _St at us_FVN
Val eur _FVD=tr_rx. dat®
//we activate the di
Act u_Af f =7;
} //End of Right Front LI handl i ng
if(Actu_Aff!=0) active(numtache(Affichage));
} //End of Received frames reading
} //End of while

// Recover the state in the nost significant bits of data[O0]
// Recover the asked state in the |east significant bits of data[O0]

R I Ty
N
/ Interruption
*/
I I T Ty

TACHE irq_dign(void)

int actualise;
static char Flag_Fin_Tenpo_Cign;

whil e((Cde_dign_Gauche || Cde_dign_Droit || Cde_Warning))

dort (10* Tenpod i gn); /Wit for 0.8s
Fl ag_Fi n_Tenpo_C i gn*=0x01; /1 Enabl e or disable the flag
//Pay attention to send a conmand, it checks at first if it is a indicator to show the Warning
if(((Cde_dign_Gauche==0) && (Cde_Clign_Droit==0) && (Cde_Warning==0))) break; //1f command dropped->we |eave
if(Flag_Fin_Tenpo_d i gn==0x01) //End of the indicator delay
{ //for extinction
if(Cde_Clign_Droit) actualise=((Val eur_Conmpbdo_Feux”0x20)&xFD); //Turn off the right indicator and
War ni ng
else if(Cde_Qign_Gauche) actualise=((Val eur_Comodo_Feux”0x10) &XxFD); //Turn off the left indicator and
V\ar ni ng
else if (Cde_Warning ) actualise=Val eur_Commodo_Feux”0x02; //Warni ng
m send(num tache(Actual i se_Et at _Feux), &ctualise);

}
el se if(Flag_Fin_Tenpo_Cign==0x00) //End of the indicator delay
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{ //to turn on
if (Cde_dign_Droit) actualise=Val eur_Commodo_Feux&xFD; //turn on right indicator and turn off the

war ni ng
else if (Cde_Cdign_Gauche) actualise=Val eur_Conmodo_Feux&XxFD; //turn on left indicator and turn off
war ni ng
else if (Cde_Warning ) actualise=Val eur_Commodo_Feux; //turn on Wrning
m send(num tache(Actual i se_Etat_Feux), &ctualise);
}
}
}
TACHE i rq_eg(Tenpo) //task called by reading frame
char Tenpo;
{

static Vitesse;

static Val eur_Ana;

Vitesse=Vitesse_Lente;

whi | e( (Val eur _Anal ogi que<200) && (Cde_EG Av_Pos2==0) && (Cde_EG Av_Pos1==0) && (Cde_Lave_Qd ace_Av==1))

i f (Fl ag_Fi n_Tenpo_EG==0)

dor t (100* Tenpo) ;
Fl ag_Fi n_Tenpo_EG-=1;
m send(num tache(Actual i se_ASV), &Vi tesse);
}
}

R E R LTy

/* Read the lights stal k */

R e e

TACHE | nt err oge_Commodo_Feux(voi d)

Trame T_| RM Commpdo_Feux;
T_I RM_Comodo_Feux. t rame_i nf o. regi st r e=0x00;
T_I RM_Comodo_Feux. t rame_i nf o. chanp. ext end=1;
T_I RM_Commodo_Feux. t rame_i nf o. chanp. dl c=0x01;
T_I RM_Commodo_Feux. trame_i nf o. chanp. rtr=1;
T_I RM_Commodo_Feux. i dent. ext end. i dentificateur.ident=Ident_T_| RM Col
whi | e(1) // Task activates pernmanently
{
EcrireTrame(&T_| RM Conmodo_Feux) ;
dort (10);
}
I Ty Ty
I* Question the Wndshield Wper Stal k board
*/

[ Kk K K Kk Kk K K K R KR K Kk R Kk Kk R R K Kk K K KK K K K Kk

TACHE | nterroge_Compdo_EQ voi d)

ik ko kKK F KKK KA KR IR KKK KKK AR AK |

Tranme T_| RM_Commodo_EG
T_I RM_Commpdo_EG trane_i nf o. regi st re=0x00;
T_I RM_Commodo_EG trane_i nf o. chanp. ext end=1;
T_I RM_Commpdo_EG trane_i nf o. chanp. dl c=0x08;
T_I RM_Commpdo_EG trane_i nfo. chanp. rtr=1;
T_I RM_Commodo_EG i dent . extend. i dentificateur.ident=l to_EG
whil e(1) /| Task actives permanently
{
EcrireTrane(&T_| RM Cormpdo_EG) ;
dort (10);
}
/*******************************kk A **********************kkk********~k********************/
/* Chec */
/*******************************k & X *************************kkk*****************************/

TACHE Verif_Etat _Feux(void)

{

//Left Front Lights state verificati¥
Trame T_| RM Feux;
T_I RM_Feux. trane_i nfo. regi st re=0x00;
T_I RM_Feux. trane_i nf o. chanp. ext end=1;
T_I RM_Feux. t rame_i nf o. chanp. dl c=0x01;
T_I RM_Feux. trane_i nfo. chanp. rtr=1;
T_I RM Feux. i dent. extend.identificateur.ident=ldent_T_| RM FRG
/1Send the renote frane on the CAN bus

EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend.identificateur.ident=ldent_T_| RM FRD;
EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend.identificateur.ident=ldent_T_| RM FVG
EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend.identificateur.ident=ldent_T_| RM FVD;
EcrireTrame(&T_| RM Feux);

//task infinite sleeping (activation on awake or msend)

R e e e

/* Di splay task */

R E R L ey

TACHE Affichage(void)

{

static Val eur _FRG Aff, Val eur _FRD_Aff, Val eur _FVG _Aff, Val eur _FVD_Aff;
static Val eur _Commodo_Feux_Aff;

static Val eur_Commodo_EG Aff;

static Val eur _Anal ogi que_Aff;

static Val eur _FC EG Aff;

i f (Val eur _Anal ogi que_Af f ! =Val eur _Anal ogi que)
{
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Val eur _Anal ogi que_Af f =Val eur _Anal ogi que;
got oxy( 45, 3);
printf ("%l \'n", Val eur _Anal ogi que) ;

i f(Val eur _Commodo_EG Af f! =Val eur _Commodo_EG)
//we update the val ues of windshield wiper stalk on the Mnitor

{

Val eur _Commodo_EG Af f =Val eur _Commodo_EG
MONI TOR

got oxy(22, 3);

printf("%\n", Cde_EG Av_Int);

got oxy( 16, 6) ;

printf("%\n", Entreel);

got oxy( 46, 6) ;

printf("%\n", Entree2);

got oxy( 23, 4);

printf("%\ n", Cde_EG Av_Posl);

got oxy(53, 4);

printf("%\ n", Cde_EG Av_Pos2);

got oxy(18,7);

printf("%\ n", Cde_EG Ar);

got oxy (56, 7);

printf("%l\ n", (Cde_Lave_Qd ace_Ar~0x01));
got oxy(27,5);

printf("%\ n", (Cde_Lave_Qd ace_Av~0x01));
ENDM

}

i f(Val eur _FC EG Aff! =Val eur _FC_EG)
//we update the values of limt switch on the Mnitor

{

Val eur _FC_EG_Af f =Val eur _FC_EG;

MONI TOR

got oxy( 26, 15) ;

if(fcg) /1End of left active progress
printf("1\n");

el se
printf("0\n");

got oxy(62, 15) ;

if(fcd) /1 End of right active progress
printf("1\n");

el se
printf("0\n");

got oxy( 46, 15) ;

if(fs) /1 End of over limt
printf("1\n");

el se
printf("0\n");
ENDM

}

i f(Val eur _Commpdo_Feux_Af f ! =Val eur _Commodo_Feux)
//we update the values of lights stalk on the Mnito,

Val eur _Commodo_Feux_Af f =Val eur _Comodo_Feu
MONI TOR

got oxy( 18, 10);

printf("%\ n", Cde_Veill euse);
got oxy( 36, 10) ;
printf("%\ n", Cde_Phare);
got oxy( 55, 10) ;
printf("%l\ n", Cde_Code);
got oxy( 16, 11);
printf("%l\ n", Cde_Warni
got oxy(41,11);
printf("%\ n", Cde_Clign_Ga
got oxy( 60, 11);
printf("%l\n", Cde_dign_Droit)
got oxy(18,12);

printf("%\ n", Cde_Stop);

got oxy(37,12);

printf("%l\ n", Cde_Kl axon);
ENDM

}

i f (Val eur _FRG_Aff!=Val eur _FRQ
//Left Back Optical Block status

{
Val eur _FRG_Af f =Val eur _FRG
MONI TOR
if(Veilleuse_FRG /W ask for turning on the side |ight
{ /1 check that the state neets the demands
got oxy( 26, 18);
printf("1\n");
got oxy( 40, 18);
if(S_Veilleuse_FRG printf("OK\n"); //State is 1, it's ok
else printf("Qut of service\n");//State is 0, the state doesn't neet the denands
}

el se

{

got oxy( 26, 18);
printf("0\n");
got oxy( 40, 18) ;
printf(" \n");

}
if(Stop_FRG /W ask for turning on the stop |ight
{ /W check that the state neets the demands
got oxy( 26, 19);
printf("1\n");
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got oxy(40, 19);
if(S_Stop_FRG printf("OK\n");

else printf("Qut of service\n");
}

el se

{

got oxy( 26, 19);
printf("0\n");
got oxy( 40, 19);
printf(" \n");

if(dignot_FRG /W ask for turning on the indicator
/1 W check that the state neets the denmands

got oxy( 26, 20) ;

printf("1\n");

got oxy( 40, 20);

if(S_dignot_FRG printf("OK\n");

else printf("Qut of service\n");
}

{

got oxy( 26, 20) ;
printf("0\n");
got oxy( 40, 20) ;
printf(" \n");

el se

}
i f (Kl axon_FRG) /W ask for turning on the horn
{ /W check that the state neets the demands
got oxy( 26, 21);
printf("1\n");
got oxy( 40, 21) ;
if(S_K axon_FRG printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 21) ;
printf("0\n");
got oxy( 40, 21);
printf(" \n");
}

ENDM
}

i f (Val eur _FRD_Af f ! =Val eur _FRD)
/1 Ri ght Back Optical Block status

{
Val eur _FRD_Af f =Val eur _FRD;
MONI TOR
if(Veilleuse_FRD) /1 ask for turning

{

got oxy( 26, 23) ;

printf("1\n");

got oxy( 40, 23);

if(S_Veilleuse_FRD) pri
else printf("

ate is 1, it's ok
//State is 0, the state doesn't neet
the denands

el se

{
got oxy( 26, 23);
printf("0\n")

g on the stop |ight
Pheck that the state neets the denmands

got oxy(40;
if(S_Stop_*

el
}

"Nt
("Qut of service\n");

el se

{

got oxy( 26, 24);
printf("0\n");
got oxy( 40, 24);
printf(" \n");

}
if(dignot_FRD) /W ask for turning on the indicator
{ /1 W check that the state neets the demands
got oxy( 26, 25) ;
printf("1\n");
got oxy( 40, 25);
if(S_dignot_FRD) printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 25) ;
printf("0\n");
got oxy( 40, 25) ;
printf(" \n");
}

ENDM
}

i f(Val eur _FVG Af f!=Val eur _FVQ
//Left Front Optical Block status

{
Val eur _FVG Af f =Val eur _FVG

Page 60/ 98



Ref: EID050051

didﬁéhlah

MONI TOR

if(Veilleuse_FVGQ /W ask for turning on the side |ight

the demands

[
/1 Ri ght

demands

el se

{ /W check that the state neets the demands
got oxy( 26, 27) ;
printf("1\n");
got oxy( 40, 27) ;
if(S_Veilleuse_FVQ printf("OK\n"); //State is 1, it's ok
else printf("Qut of service\n"); //State is 0, the state doesn't neet

}

{

got oxy( 26, 27) ;
printf("0\n");
got oxy( 40, 27) ;
printf(" \n");

}
i f (Code_FVG //'We ask for turning on the dipped |ight

el se

}
i f(Phare_FVGQ //We ask for turning on the head |ight
{

el se

}
if(dignot_FVG //We ask for turning on t

el se

ENDM
}

f (Val eur _FVD_Aff! =Val eur _FVD)
/ Front Optical Block statud

Val eur _FVD_Af f =Val eur _FVD;

MONI TOR
if(Veilleuse_FVD)

{
got oxy( 26, 32) ;

{ /1 W check that the state neets the demands
got oxy( 26, 28) ;
printf("1\n");
got oxy( 40, 28) ;
if(S_Code_FVG printf("OK\n");
else printf("Qut of service\n");
}

{

got oxy( 26, 28) ;
printf("0\n");
got oxy( 40, 28) ;
printf(" \n");

/1 W check that the state neets
got oxy( 26, 29);
printf("1\n");
got oxy( 40, 29);
if(S_Phare_FVG printf("OK\n");
el se printf("Qut of service\
}

{

got oxy( 26, 29) ;
printf("0\n");
got oxy( 40, 29);
printf(" \n");

/1 Ve check that the demands
got oxy( 26, 30) ;
printf("1\n");
got oxy( 40, 30) ;
if(S_Cignot_FVG printf("g

else printf("Q
}

{
got oxy( 26, 30) ;
printf("0\n");
got oxy( 40, 30);
printf(" \n");
}

11\ ask f on the side |ight

that the state neets the denands

printf("1\n");
got oxy(40, 32);

if(S_Veilleuse FVD) printf("OK\n"); //State is 1, it's ok
else printf("Qut of service\n"); //State is 0, the state doesn't neet the
}
el se
{
got oxy( 26, 32) ;
printf("0\n");
got oxy( 40, 32);
printf(" \n");
i f (Code_FVD) /W ask for turning on the dipped |ight
{ //We check that the state neets the demands
got oxy( 26, 33) ;
printf("1\n");
got oxy( 40, 33);
if(S_Code_FVD) printf("OK\n");
else printf("Qut of service\n");
}
el se
{

got oxy( 26, 33) ;
printf("0\n");
got oxy( 40, 33);

printf("

}
i f (Phare_FVD)

\n");

//\We ask for turning on the head |ight
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{ //We check that the state neets the demands
got oxy( 26, 34) ;
printf("1\n");
got oxy( 40, 34);
if(S_Phare_FVD) printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 34) ;
printf("0\n");
got oxy(40, 34) ;
printf(" \n");

if(dignot_FVD) /W ask for turning on the indicator
{ //We check that the state neets the demands
got oxy( 26, 35) ;
printf("1\n");
got oxy( 40, 35) ;
if(S_Cdignot_FVD) printf("OK\n");
else printf("Qut of service\n");
}

el se

{
got oxy( 26, 35) ;
printf("0\n");
got oxy( 40, 35) ;
printf(" \n");
}

ENDM

}

R R e e R e ey

/* Leave conpletely
/*******************************kkk********************************************

TACHE Qui t (voi d)

*/

AHKA KKK KKK KKK KKK A H AR |

{

//Stop th nodul es

Trame T_IMArret;

int Tenpo;

/1 Destroy all tasks
detruit(numtache(Actualise_ASV));
detruit(numtache(lnterroge_FDQC));
detruit(numtache(Actualise_Etat_Feux));
detruit(numtache(LectureTrane));
detruit(numtache(irq_dign));
detruit(numtache(irq_eg));

detrui t (num_tache(lnterroge_Commodo_EG));
detruit(numtache(\Verif_Etat_Feux));
detruit(numtache(Affichage));

detrui t(numtache(lnterroge_Conmodo_Feux));

/1 General Frame Configuration
T_IMArret.trame_info.registre=0x00;
T_IMArret.trane_i nfo. chanp. extend=1;
T_IMArret.trane_i nfo. chanp. dl c=0x03;

// For the Servo-system board
//ln positive

T_IMArret.ident.extend. identificateur.ident=|

T_I M Arret. data[ 0] =0x25;

I M Arret.data[ 1] =0OxFF;

I M Arret. dat a[ 2] =0x00;

EcrireTrame(&T_IMArret);
/11n negative

T_I M Arret. data[ 0] =0x26;

EcrireTrame(&T_IMArret);

T
T

/For the Left Back Lights
M Arret.ident.extend.identificateur.
M Arret. dat a[ 0] =Ox1e;

M Arret . dat a[ 1] =0xO0f ;

M Arret. dat a[ 2] =0x00;

reTrame(&T_I| M Arret);

/

T
T
T
T

F

[

|

|

[
cr

/1 For the Right Back Lights
T_IMArret.ident.extend.identificateur.ident=ldent_T_|IMFRD;
EcrireTrame(&T_I M Arret);

/Il For the Left Front Lights
T_IMArret.ident.extend.identificateur.ident=ldent_T_IMFVG
EcrireTrame(&T_IM Arret);

/Il For the Right Front Lights
T_IMArret.ident.extend.identificateur.ident=ldent_T_|MFVD;
EcrireTrame(&T_IM Arret);

ntr86exit(0);

R e e e

/* Mai n Program */
/*******************************kkk************************************************kkk*****************************/

mai n()

clsscr();
start_mntr (I nit_VMD, 2000);
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8 EX N°7: AUTOMATIC FRAME SENDING BY THE MCP25050

8.1 Topic :

Purposes :

- MCP25050 components configuration sothat it can automatically send a message.

Specifications :

After regular time intervals, or once its state change, we want to know the state
of lights stalk and windshield wiper stalk as well as the servo-system board
limit switches.

We don’'t want to question thgboa
back its state.

at it can automatically send

CAN PC/104 Network boarad

CAN network with:

two 8 logic inputs modules TS

Ref: EID210101
% and its software environment
| D210001

STEMS Ref NIC: EID004001

e lights stalk Ref: EID050001

one 4 power outputs module for left/right back/front lights Ref: EID051001

USB connection cable, or if

not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001
12V Power source supply for the CAN modules ("energy” network)

Time: 4 hours
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8.2 Solution elements
8.2.1 Analysis

Possible solutions, and a mode deter mination.

Two possibilities are offered with the MCP25050 circuit:

Thefirst isto configure the component so that it can send back the GPLAT register state after
aregular timeinterval.

The second is to configure the component so that it can send back the GPLAT register state
during a state change (rising or falling front).

For the first function mode; the goal will be to do a sending every 1 second for the stalk and for the
servo-system board (the period for the servo-system board will be minimized during the VMD
complete function).

In our case, the second mode seems to be the most appropriate. However the inputs didn’t treat the
debounce, and the analog channel capturing is not possible. The first method’ s inconvenience will be
corrected due to the front detection, but the second can't be corr
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8.2.2 Solution 1
We choose a MCP25050 frame sending after aregular time interval.

Concerned register

The configuration register is STCON. It is at the Ox10 address to which we must add the offset of 1C.
Register Composition:
| STEN |STMS  |STBF1L  |[STBFO  |STM3 | STM2 |STM1 | STMO |
STEN : Mode validation or inhibition
STMS: number of sent data (NL=1=>DLC=8, NL=0=>DL C=0).
STBFX and STMX: calculation of the time base (cf. datasheet p24).

Then we obtain the following code:

/1 Configuration Conponent for automatic sending franes...

cfg_envoi e_auto. tranme_i nfo. regi st re=0x00;

cfg_envoi e_auto. trane_i nf o. chanp. ext end=1;

cfg_envoi e_auto. trame_i nf o. chanp. dl c=0x03;

//Lights Stal k

cfg_envoi e_auto.ident.extend.identificateur.ident=Ident_T_ | M Commpdo_Feux;

cfg_envoi e_aut 0. dat a[ 0] =0x2C; // STCON=0x10 regi ster address
/1 + O fset =0x1C==>0x2C

cfg_envoi e_auto. data[ 1] =OxFF; //Al|l the bits are concerned

cfg_envoi e_aut 0. dat a[ 2] =OxeF; //STEN=1=>Val i date automatic sending franes
/1 SMrs=1=>DLC=8

/1 STBF1=1, STBF0=0, STM3=STM2=§

/1 =>Ti me base=1 second

/1==>it therefore a

/levery second
EcrireTrame(&cfg_envoi e_auto);

The sent frame deter mination

In this function mode, the frame (see MCP25050) is
The sensors’ values are located in the data[1]. The
in data[2].

{
Val eur _FC_EG=~
}
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8.2.3 Solution 2
We choose a MCP25050 frame sending during a state changing.

Concerned register

Theregister of Transition validationis IOINTEN. It islocated at 0x00 address to which we have to
add the offset of 1C.
Register Composition:

|GP7TXC |GP6TXC [GPSTXC |GP4TXC |GP3TXC |[GP2TXC |GP2TXC [GPOTXC |
A logic 1 can activate the automatic transition on the state changing.
A logic O (default value) inhibits this function.

To avoid the bounds, you can use the IOINTPO register which authorizes the sending during a
transition of 1to 0, or 0 to 1. It islocated at 0xO1 address to which we have to add the offset of 1C.

Register Composition:
|GP7TPOL  |GP6POL |GPSPOL  |GP4POL |GP3POL |GP2POL |GP2POL | GPOPOL |

A logic 1 validate atransition from 0 to 1.

A logic O validate atransition from 1 to O.

At each change of state, we have to change the register.

will have to validate a transition from 1 to O.

joht control is active, we

Then we obtain the following code:

/1 Configuration Conponent for automatic sending franes

cfg_envoi e_auto. tranme_i nfo. regi st r e=0x00;

cfg_envoi e_auto. trane_i nf o. chanp. ext end=1;

cfg_envoi e_auto. trame_i nf o. chanp. dl c=0x03;

//Lights Stalk

cfg_envoi e_auto.ident.extend.identificateur.ident=Ident_T_|IMCo

cfg_envoi e_aut 0. dat a[ 0] =0x1C; // | OTEN=0x00 regi ster address,
/1+ O f set =0x1C==>0x1C

cfg_envoi e_auto. data[ 1] =OxFF; //All the bits are concerng

cfg_envoi e_aut 0. dat a[ 2] =OxFF; // GP7TXC to GPOTXC are valj

/1 state changi ng

EcrireTrame(&cfg_envoi e_auto);

//Transition configuration of rising or falling fron
Cf g_envoi e_aut o. tranme_i nf o. regi st re=0x00;
Cf g_envoi e_aut o. trane_i nf o. chanp. ext end=1;
Cf g_envoi e_aut o. trane_i nf o. chanp. dl c=0x03;
Cfg_envoi e_auto.ident.extend.identificateur.j AN pdo_Feux;
Cf g_envoi e_aut 0. dat a[ 0] =0x1D; // | O NTP0O=0x0, i b

/1 + O fset=0x1C==>0x1D
Cf g_envoi e_aut 0. dat a[ 1] =OxFF; // A
Cf g_envoi e_aut o. dat a[ 2] =Val eur _Co

/1 exactly correspond to

I/ transitions to do
EcrireTrame(&cfg_envoi e_auto);

The sent frame deter mination
In this function mode, the frame (se€®MCP25050) is an OM, with an IRM type identifier at address
zero. The sensors' values are located in the data[1].

The frames' identifiers received by the SJIA1000, and the sensors acquisition will be like :
if (tr_rx.ident.extend.identificateur.ident==0x05400000)
{

Val eur _Commodo_Feux=~tr_rx. data[ 1] ;

if (t r_rx.}i dent . extend.identificateur.ident==0x05000000)
i/al eur _Conmodo_EG=~tr _rx. data[1];

if (t r_rx.}i dent . extend. i dentificateur.ident==0x00000000)

{
Val eur _FC EG=~tr_rx.data[1];
}

Remark : It isnow possible to manage the VM D with only automatic sending
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8.2.4 State diagram

TASK
Frame reading

create & activate

VMD Initidization :
Initialize the CAN
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8.2.5 C Program

Framesregular sending

/* Franes autonatical sending of I|ights stalk, Wndshield Wper and Servo-system board after a regular tine interval */
#i ncl ude <stdio. h>

#i nclude "Structures_donnees. h"

#i nclude "ntr86. h"

#i ncl ude "vrd. h"

/1 Tasks prototype

TACHE init (void);

TACHE LectureTrane(void);
TACHE init_comodo(void);
TACHE Affichage(void);

R e e e

/* VNMD initialization task( nodul es configuration) */

R e e

TACHE init(void)

Tranme t_gpdr, cfg_envoi e_auto, T_I M CFG Trane_Recue;
//the data

int cpt;

//Tabl e including all the data

/1 The 2 first values are for the Anal og/Digital Convertor of the wi per stalk wheel
/1 The following are for the Servo-system (cfg PW/ frequency, Power Validation,...)
int datazero[]={0x2A, 0x2B, 0x21, 0x23, 0x22, 0x24, 0x25, 0x26, Ox1E};
int dataun[]={0xF0, OxFF, 0xB3, OxFF, 0xB3, 0xFF, OxFF, OxFF, 0x10} ;
int datadeux[]={0x80, 0xOE, 0x80, OxFF, 0x80, OxFF, 0x00, 0x00, 0x10} ;

OpenCAN( ATON_V2) ; /1 ATON_V1 for ol d ATONCAN boards
/1 ATON_V2 for new ATONCAN boar ds

/11 nputs/ Qutputs configuration
t_gpdr.tranme_i nfo.registre=0x00;
t_gpdr.trame_i nfo.chanp. extend=1; // Work in the extended node
t_gpdr.trane_i nfo. chanp. dl c=0x03; // there are 3 data of 8 bits (3 sent
//Lights stalk

t_gpdr.ident.extend.identificateur.ident=Ident_T_ | M Compbdo_Feux;
t _gpdr. dat a[ 0] =0x1F;
t_gpdr. dat a[ 1] =0x7F;
t_gpdr.data[ 2] =0x7F; // third data -> "Value" -> all the bits arg
EcrireTrame(&t _gpdr);

whi | e((LireTranme(&Trane_Recue)==0));

/1 Wndshield Wper Stal k
t_gpdr.ident.extend.identificateur.ident=ldent_T_I M Commpg
t _gpdr. dat a[ 2] =0x7F;

EcrireTranme(& _gpdr);

whi | e((LireTrane(&Trane_Recue)==0));

/] Servo- syst em board
t_gpdr.ident.extend.identificateur.ident=ldent_T_IM|
t _gpdr. dat a[ 2] =0xE3;

EcrireTrame(&t _gpdr);

whi | e((LireTrame(&Trame_Recue) ==0));

/1 Wndshield Wper Stalk Ana -> Dig converto,

T_I M CFG trane_i nfo. regi stre=0x00;

T_I M CFG trane_i nf o. chanp. ext end=1;

T_I M CFG trane_i nf o. chanp. dl c=0x03, & P bits (3 sent bytes)
T_IMCFG ident.extend.identificatd i dy pdo_EG,

for (cpt=0; cpt <2; cpt ++)

M _CFG. dat a[ 0] =dat azero[ cpt];
M CFG. dat a[ 1] =dat aun[ cpt];
M _CFG. dat a[ 2] =dat adeux[ cpt] ;

addr ess
oncerned bits

{

T

T

T_IM

EcrireTrame(&T_I| M CFQ ;

whi | e((LireTrame(&Trame_Recue) ==0));
}

/1 Specific Configuration of Servo-system nodul e
T_IMCFG ident.extend.identificateur.ident=Ident_T_|MAsservissenent;
for (cpt=0; cpt <9; cpt ++)

{

T_I M_CFG dat a[ 0] =dat azero[ cpt]; /'l Register address

T_I M_CFG dat a[ 1] =dat aun[ cpt]; /'l Mask -> concerned bits
T_I M_CFG dat a[ 2] =dat adeux[ cpt]; /1 Val ue

EcrireTrame(&T_I M CFG);

whi | e((LireTranme(&Trane_Recue)==0));

}

/| Conponents configuration for the automatical franes sending...

cfg_envoi e_auto. tranme_i nfo. regi st re=0x00;

cfg_envoi e_auto. trane_i nf o. chanp. ext end=1;

cfg_envoi e_auto. trame_i nf o. chanp. dl c=0x03;

/1Lights stalk

cfg_envoi e_auto.ident.extend.identificateur.ident=Ident_T_ | M Commpdo_Feux;

cfg_envoi e_aut 0. dat a[ 0] =0x2C; // Regi ster address STCON=0x10 + O f set =0x1C==>0x2C

cfg_envoi e_auto. data[ 1] =OxFF; //Al|l the bits are concerned

cfg_envoi e_aut 0. dat a[ 2] =OxeF; //STEN=1=>Val i date automatic frane sendi ng/ SMIS=1=>DLC=8
/] STBF1=1, STBF0=0, STM3=STM2=STML=STMD=1 =>Ti ne base=1seconde
//==>we authorize an automatic sending every 1 second (cf datasheet p24)

EcrireTranme(&cfg_envoi e_aut o) ;

/I W ndshi el d Wper Stalk

cfg_envoi e_auto.ident.extend.identificateur.ident=ldent_T_| M Cormpbdo_EG

EcrireTranme(&cfg_envoi e_aut o) ;

/] Servo-system

cfg_envoi e_auto.ident.extend.identificateur.ident=ldent_T | M Asservi ssenment;
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EcrireTrame(&cfg_envoi e_auto);

MONI TOR

clsscr();

/1 The display takes a lot of tine, so we anticipate

gotoxy(1,1);

pri ntf("************************kkEX_7 CAN bus Wth mr86**************************\n");
printf(" Wndshield Wper Stalk State\n");

printf(" GP0: Cde_EG Av_Int= , Potentionenter val ue= \n");
printf(" GP3: Cde_EG Av_Posl= , GP4: Cde_EG Av_Pos2= \n");

printf(" GP7: Cde_Lave_d ace_Av= \n");
printf(" GP1l: Inputl= , GP2: Input2= \n");

printf(" GP5: Cde_EG Ar= , GP6: Cde_Lave_d ace_Ar= \n");

printf("

\n");

printf(" Lights Stalk Status\n");

printf(" GPO: Side |ight= ,GP2: Head light= ,GP3: Dipped light= \n");
printf(" GPl: Warning= , GP4: Left indicator= , GP5: Right indicator= \n");
printf(" GP6: Stop light= , GP7: Horn= \n");

printf("

\n");

printf(" Limit Switch State on the Servo-system board \n");
printf(" Limt Switch: Left= Over-limt= Ri ght = \n");

ENDM

active(cree(LectureTrane, 1,1024));
cree( Affichage, 2, 1024);

I N I I I Ty
. .
/ Read the received franes

*/
R R R R R R R AR R R R R R R R Ty

TACHE Lect ur eTr ame(voi d)

static Trame tr_rx;

whi | e(1)
{
if(LireTrame(&tr_rx))
MONI TOR
got oxy(1, 16);
printf("Received frames\n");
if (tr_rx.ident.extend.identificateur.ident==0xQd
Val eur _Commodo_Feux=~tr_rx. data[ 1] ;
gotoxy(1, 17);
printf("Lights Stal k response, % \ o_Feux) ;
if (tr_rx.ident.extend.identificateur.i
{
Val eur _Commodo_EG=~tr _|
Val eur _Anal ogi que=tr _|
gotoxy(1, 18);
printf("Wndshield Wpe K \'n", Val eur _Commodo_EQ) ;
}
if (tr_rx.ident.extend.identificd
{
Val eur _FC EG=~tr _rx
gotoxy(1,19);
printf("Servo- ~ n", Val eur _FC EG);
}
gotoxy(1, 20);
AfficheTrane(&
active(num_t ac
ENDM
dort (20);
}
}
}
BT O I Ty
/* Di splay task ( Ing the systemstate on the nonitor)
*/

R e T e

TACHE Affichage(void)
{

static Val eur_Conmodo_Feux_Aff;
static Val eur_Commodo_EG Aff;
static Val eur _FC EG Aff;

static Val eur_Anal ogi que_Aff;

i f (Val eur _Anal ogi que_Af f! =Val eur _Anal ogi que)
{

Val eur _Anal ogi que_Af f =Val eur _Anal ogi que;
got oxy(45, 3);
printf ("%l \'n", Val eur _Anal ogi que) ;

i f(Val eur _Commodo_EG Af f! =Val eur _Commodo_EG)
//we update the val ues of windshield wiper stalk on the Mnitor

{

Val eur _Commodo_EG Af f =Val eur _Commodo_EG
MONI TOR

got oxy(22, 3);

printf("%\n", Cde_EG Av_Int);
got oxy( 16, 6) ;

printf("%\n", Entreel);

got oxy( 46, 6) ;

printf("%l\ n", Entree2);

got oxy(23, 4);

printf("%\ n", Cde_EG Av_Pos1);
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got oxy (53, 4);

printf("%\ n", Cde_EG Av_Pos2);

got oxy(18,7);

printf("%l\ n", Cde_EG Ar);

got oxy (56, 7);

printf("%\ n", (Cde_Lave_Qd ace_Ar~0x01));
got oxy(27,5);

printf("%\ n", (Cde_Lave_Q ace_Av~0x01));
ENDM

}

i f(Val eur _FC EG Aff! =Val eur _FC_EG)
//we update the values of linmt switch on the Monitor

Val eur _FC_EG Af f =Val eur _FC_EG

MONI TOR

got oxy( 26, 15) ;

if(fcg) //End of left active progress
printf("1\n");

el se

printf("0\n");

got oxy(62, 15) ;
if(fcd) /1 End of right
printf("1\n");

active progress

el se
printf("0\n");

got oxy( 46, 15);

if(fs) //End of over limt
printf("1\n");
el se
printf("0\n");
ENDM

}
i f (Val eur _Commodo_Feux_Af f ! =Val eur _Commodo_Feux)
//we update the values of lights stalk on the Mnitor

Val eur _Commodo_Feux_Af f =Val eur _Commodo_Feux;

MONI TOR
got oxy( 18, 10);
printf("%\ n", Cde_Veill euse);
got oxy( 36, 10) ;
printf("%\ n", Cde_Phare);
got oxy( 55, 10) ;
printf("%l\ n", Cde_Code);
got oxy( 16, 11);
printf("%\ n", Cde_Warni ng);
got oxy(41,11);
printf("%\ n", Cde_dign_Gauche);
got oxy( 60, 11);
printf("%l\n", Cde_dign_Droit);
got oxy(18,12);
printf("%\ n", Cde_Stop);
got oxy(37,12);
printf("%\ n", Cde_Kl axon);
ENDM
}
}

[ Rk Kk Kk Kk K Kk KRk KR KR K KR KR Kk R KR K Kk X
| *
[ KR Kk Kk Kk K kR KK KR KR K KK K K K ko

mai n()

clsscr();
printf("EX_7 CAN bus with ntr86\n"
start_ntr(init,1024);

}

B e e e e ]

Program

KHK KK KKK K H KK AF KX H KK AT F KK KR F KKK X I KA I K XKk [
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Frames sending for state changing

/* Frames autonmatical sending of |ights stalk, Wndshield Wper and Servo-system board when status changi ng*/
#incl ude <stdio. h>

#include "Structures_donnees. h"

#include "ntr86. h"

#include "vnd. h"

/| Tasks prototype

TACHE init (void);

TACHE LectureTrane(void);
TACHE init_commodo(void);
TACHE Affichage(void);

R e e

I* VMD initialization task( nodul es configuration)
*/
/*******************************kkk************************************************kkk*****************************/

TACHE init(void)
Trame t_gpdr, cfg_envoie_auto, T_| M CFG, Tr ame_Recue;

/1the data

int cpt;

//Tabl e including all the data

/1 The 2 first values are for the Analog/Digital Convertor of the wiper stalk wheel
/1 The following are for the Servo-system (cfg PW| frequency, Power Validation,...)
int datazero[]={0x2A, 0x2B, 0x21, 0x23, 0x22, 0x24, 0x25, 0x26, Ox1E};

int dataun[]={0xF0, OxFF, 0xB3, OxFF, 0xB3, OxFF, OxFF, OxFF, 0x10} ;

int datadeux[]={0x80, 0xOE, 0x80, OxFF, 0x80, OxFF, 0x00, 0x00, 0x10} ;

OpenCAN( ATON_V2) ; /1 ATON_V1 for old ATONCAN boards
/1 ATON_V2 for new ATONCAN boar ds

/11 nputs/ Qutputs configuration

t_gpdr.tranme_i nfo.regi stre=0x00;

t_gpdr.tranme_i nfo. chanp. extend=1; // Work in the extended node
_gpdr.tranme_i nfo.chanp.dl c=0x03; // there are 3 data of 8 bits (3 4

//Lights stalk

t_gpdr.ident.extend.identificateur.ident=ldent_T_I M Commodo_Feux;

t _gpdr. dat a[ 0] =0x1F;

t _gpdr. dat a[ 1] =0x7F;

t _gpdr. dat a[ 2] =0x7F;

EcrireTrame(& _gpdr);

whi | e((LireTrame(&Trame_Recue) ==0));

/1 Wndshield Wper Stal k
_gpdr.ident.extend.identificateur.ident=ldent T_I M Commodo_EG

t_gpdr.data[ 2] =0x7F; // third data-> "Value" -> Al the bits
EcrireTrame(& _gpdr);

whi | e((LireTranme(&Trane_Recue)==0));

/1 Servo-syst em board

t_gpdr.ident.extend.identificateur.ident=ldent_T_|MAsg

t _gpdr. dat a[ 2] =0xE3;

EcrireTrame(& _gpdr);

whi | e((LireTrame(&Trame_Recue) ==0));

/I W ndshield Wper Stalk Ana -> Dig convertor co
_IM CFG trane_i nfo.regi stre=0x00;
_IM.CFG trane_i nfo. chanp. extend=1; // Work i
_IM.CFG trane_i nfo. chanp. dl c=0x03; // therq
_IM CFG ident.extend. identificateur
r(cpt—O cpt <2; cpt ++)

s (3 sent bytes)

| M_CFG dat a[ 0] =dat azero[cpt];
M CFG dat a[ 1] =dat aun[cpt];
M CFG. dat a[ 2] =dat adeux[ cpt];
ireTrane(&T_I M CFQ ;
ile((LireTrame(&Trane_Recue)==0));

G tranme_i nfo. regi stre=0x00;
G trame_i nfo. chanp. extend=1; // Work in the extended node
G trame_i nfo. chanp. dl c=0x03; // there are 3 data of 8 bits (3 sent bytes)

Speci fic Configuration of Servo-system nod¥
_I M _CF

_IMCF

_IMCF

I M CFG i dent.extend.identificateur.ident=ldent_T_|MAsservissenent;
r(cpt

CF

CF

ol

=0; cpt <9; cpt ++)

G dat a[ 0] =dat azero[ cpt]; /'l Register address

G dat a[ 1] =dat aun[ cpt]; /1 Mask -> concerned bits
CFG dat a[ 2] =dat adeux[cpt]; /1 Val ue
ireTrame(&T_I M. CFG);
e((LireTrame(&Trane_Recue) ==0));

M
M
M

ol

v§m—4—4—|’-~—|—4—4—|:

/| Conponents configuration for the automatical franes sending...

cfg_envoi e_auto. trane_i nfo. regi st re=0x00;

cfg_envoi e_auto. trame_i nf o. chanp. ext end=1;

cfg_envoi e_auto. trame_i nf o. chanp. dl c=0x03;

/1Lights stalk

cfg_envoi e_auto.ident.extend.identificateur.ident=Ident_T_| M Commpdo_Feux;
cfg_envoi e_aut 0. dat a[ 0] =0x1C; // Regi st er address | OTEN=0x00 + O f set =0x1C==>0x1C
cfg_envoi e_auto. data[ 1] =OxFF; //Al|l the bits are concerned

cfg_envoi e_aut 0. dat a[ 2] =0xFF; //GP7TXC to GPOTXC are valid for a nessage sending when state changi ng
EcrireTrame(&cfg_envoi e_auto);

whi | e((LireTrame(&Trame_Recue) ==0));

/W ndshi el d Wper Stal k

cfg_envoi e_auto.ident.extend.identificateur.ident=ldent_T_| M Conmodo_EG
EcrireTrame(&cfg_envoi e_auto);

whi | e((LireTranme(&Trane_Recue)==0));

// Servo-system

Page 71/ 98




d]’dgﬁah Practical Works on CAN Network - V.M.D. (Multiplexed Didactic Vehicle) with MTR

cfg_envoi e_auto.ident.extend.identificateur.ident=Ident_T_ | MAsservissenment;
EcrireTrame(&cfg_envoi e_auto);
whi | e((LireTrane(&Trane_Recue)==0));

MONI TOR

clsscr();

/1 The display takes a lot of tine, so we anticipate

gotoxy(1,1);

PrintF (" *xksssxsnskxsxeixsxskxsxx EX 7 CAN DUS Wi th [T BE** %% %% xknssnknssxsxeknsre\ gty

printf(" Wndshield Wper Stalk State \n");
printf(" GPO: Cde_EG Av_Int= \n");
printf(" GP3: Cde_EG Av_Posl= , GP4: Cde_EG Av_Pos2= \n");

printf(" GP7: Cde_Lave_d ace_Av= \n");
printf(" GPl: Inputl= , GP2: Input2= \n");

printf(" GP5: Cde_EG Ar= , GP6: Cde_Lave_d ace_Ar= \n");

printf("

\n");

printf(" Lights Stalk Status\n");

printf(" GPO: Side |ight= ,GP2: Head light= ,GP3: Dipped light= \n");
printf(" GPl: Warning= , GP4: Left indicator= , GP5: Right indicator= \n");

printf(" GP6: Stop light= , GP7: Horn= \n");

printf("

\n");

printf("

\n");

printf(" Limt Switch State on the Servo-system board \n");

printf(" Limt Switch: Left= Over-linmt= Ri ght = \n");

ENDM

active(cree(LectureTrane, 1,1024));
cree( Affichage, 2, 1024);

[ R R R KRR KRR K KRR KRR R kR R kKR KRR KRR R KK R KRR

N

/ Read the received fr
*/

oo

TACHE LectureTrame(voi d)
{

Lk kK KKK KK KKK KKK KK KKK KKK [

KEKK KA KKK KA KK F XK A XK [

static Tranme tr_rx, Cfg_I oi nt PO;
/1 This frame allows us to define the transition on a rising or falli
Cfg_l oi nt PO. trame_i nfo. registre=0x00;

Cfg_l oi nt PO. trame_i nf o. chanp. ext end=1;
Cfg_l oi nt PO. trame_i nf o. chanp. dl c=0x03;
Cf g_| oi nt PO. dat a[ 0] =0x1D; /1 Regi ster address | O NTPO=0x01 + Of g
Cfg_l oi nt PO. dat a[ 1] =OxFF; //All the bits are concerned

whi | e(1)
{
if(LireTrame(&r_rx))
MONI TOR
gotoxy(1, 16);
printf("Received franes\n");
if (tr_rx.ident.extend.identificg
Val eur _Conmodo_Feux=~t 1
gotoxy(1, 17);
printf("Lights Sta  Val eur _Commodo_Feux) ;
//the transition, g on the state of the inputs
Il 1f it was t hange it to the falling front or inverse
Cfg_lointPO.id, ateur.ident=ldent_T_I M Cormpdo_Feux;
Cf g_| o . da Pdo_Feux;
Ecrir
}
if (tr_rx.id dent ==0x05C00000)
Val e rx.data[ 1];
got oxy
printf("W per Stal k response, % \n", Val eur _Commodo_EG) ;
/lthe tral anged depending on the state of the inputs
It ng front, we change it to the falling front or inverse
Cfg_lointPO.ide Ext end. i denti ficateur.ident=Ident_T_I M Conmpdo_EG,
Cf g_I oi nt PO. dat a[ 2] =Val eur _Cormmodo_EG,
EcrireTrame(&Cf g_| oi nt PO) ;
}
if (tr_rx.ident.extend. identificateur.ident==0x00C00000)
{
Val eur _FC EG=~tr_rx. data[ 1];
gotoxy(1, 19);
printf("Servo-systemresponse, % \n", Val eur _FC EG);
//the transition is changed depending on the state of the inputs
/1 1f it was the rising front, we change it to the falling front or inverse
Cfg_lointPO.ident.extend.identificateur.ident=Ident_T_|MAsservissenent;
Cf g_I oi nt PO. dat a[ 2] =Val eur _FC_EG,
EcrireTrame(&Cfg_| oi nt PO);
}
gotoxy(1, 20);
AfficheTrane(&r_rx);
active(num_tache(Affichage));
ENDM
dort (20);
}
}
}
O N I I I I Ty
/* Di splay task (updating the systemstate on the nonitor) */

R e e e

TACHE Affichage(void)

static Val eur_Conmodo_Feux_Aff;
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static Val eur_Commodo_EG Aff;
static Val eur _FC EG Aff;

i f (Val eur _Commodo_EG Af f ! =Val eur _Conmodo_EG)
//we update the val ues of windshield wi per stalk on the Mnitor

{

Val eur _Commodo_EG _Af f =Val eur _Commodo_EG
MONI TOR

got oxy( 22, 3);

printf("%\n", Cde_EG Av_Int);

got oxy( 16, 6) ;

printf("%l\n", Entreel);

got oxy( 46, 6) ;

printf("%\n", Entree2);

got oxy( 23, 4);

printf("%\ n", Cde_EG Av_Pos1);

got oxy(53, 4);

printf("%\ n", Cde_EG Av_Pos2);

got oxy(18,7);

printf("%l\ n", Cde_EG Ar);

got oxy (56, 7);

printf("%\ n", (Cde_Lave_Qd ace_Ar~0x01));
got oxy(27,5);

printf("%\ n", (Cde_Lave_Qd ace_Av~0x01));
ENDM

}

i f(Val eur _FC EG Aff! =Val eur _FC_EG)
//we update the values of linmt switch on the Mnitor

{

Val eur _FC_EG Af f =Val eur _FC_EG

MONI TOR

got oxy( 26, 15) ;

if(fcg) //End of left active progress
printf("1\n");

el se
printf("0\n");

got oxy(62, 15) ;

if(fcd) /1 End of right active progress
printf("1\n");

el se
printf("0\n");

got oxy( 46, 15) ;
if(fs) //End of over limt
printf("1\n");
el se
printf("0\n");
ENDM

i f(Val eur _Commodo_Feux_Af f ! =Val eur _Commodo_Feux)
//we update the values of lights stalk on the Mnitor

Val eur _Commodo_Feux_Af f =Val eur _Comodo_Feu
MONI TOR

got oxy( 18, 10);

printf("%\ n", Cde_Veill euse);
got oxy( 36, 10) ;

printf("%\ n", Cde_Phare);
got oxy( 55, 10) ;

printf("%l\ n", Cde_Code);
got oxy( 16, 11);

printf("%\ n", Cde_War ni ng
got oxy(41,11);
printf("%\n", Cde_Clign
got oxy( 60, 11);
printf("%\n", Cde_dign_[
got oxy( 18, 12);

printf("%\ n", Cde_Stop);
got oxy(37,12);

printf("%l\ n", Cde_Kl axon);

R I N I I I Ty
. .
/ Mai n Program

*/

R e e ey

mai n()

clsscr();

printf("EX_7 CAN bus with ntr86\n");
start_ntr(init,1200);

}
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9 EX N°8: VMD CONTROL WITH REAL TIME EXECUTIVE

9.1 Topic :

Pur poses :
- Develop a complete real time application, including the ON/OFF sensors and the
analog sensors at the same time, the analog pre-actuators and integrating a speed
change function.
Specifications: We want that the Lights Stalk, Windshield Wiper Stalk and the Servo-system

inform us their states.
At first, we want aregular sending from the components.
Then, we want aregular sending on the state changing.

According to the state of the wiper stalk, we control the motor (intermittent,
position 1, position 2, etc.).

According to the state of thg
optical blocks (indicators,

ol the different lights from
ghts, headlights)

We wish to leave correctl
off the optical blocks ang

essthe EID210 CRTL key to turn
fhield wiper)

(Editor-Cross Assembler
CAN PC/104 Network boa
CAN network with:
two 8 logic inputs mod 4 lights stalk Ref: EID050001
one 4 power outputs modult left/right back/front lights Ref: EID051001
one Servo-system module for the windshield wiper Ref : EID053001

USB connection cable, or if not available RS232 cable, Ref: EGD000003

AC/ AC Power source 8V 1A Ref: EGD000001

12V Power source supply for the CAN modules ("energy” network)

Time: 3x 4 hours
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9.1.1 State diagram

TASK
Exit :

Tasks destruction activate TASK
Optical blocks extinction display
Stop the windshield wipe

Create

TASK
Motor Rotation
Control

TASK activate /

Indicators interrupt

activate activate
m_send m_send
TASK TASK
Optical blocks Windshield wiper
management interrupt
activate
m_sendy,
TASK
Optical blocks state
verification

Initialize the CAN

Configure the
CAN componets
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9.1.2 C Program

Framesragular sending

/* VMD nanagenent: optical blocks, Lights Stalk, Wndshield Wper and its Stalk */
//***************************

#i ncl ude <stdio. h>

#include "Structures_donnees. h"

#i nclude "ntr86. h"

#i ncl ude "vnd. h"

#i ncl ude "ei d210. h"

#define | dent_T_OB_Conmpdo_Feux 0x05100000 // "Light Stalk" On Bus (by test nanager)

/1 For the Wndshield Wper delay

#define Tenpol 2 /1 in second

#define Tenpo2 4 // For intermttent node
#defi ne Tenpo3 6

#defi ne Tenpo4 8

#defi ne Tenpo5 10

/1 Flag of Wndshield Wper delay end

char Flag_Fi n_Tenpo_EG

/1 For the beat rate

#define Vitesse_Rapi de 0x90

#define Vitesse_Lente 0x40

#define Vitesse_Lave_d ace 0x60

/1 For the delay between two indicator's flashing
#define Tenpodign 6 /lin ns

/1 Tasks Prototype

TACHE Init_VMXvoid);

TACHE init (void);

TACHE Actual i se_ASV();
TACHE Actual i se_Etat _Feux();
TACHE LectureTrane(void);
TACHE irg_Cign(void);

TACHE irq_eg();

TACHE \Verif_Etat_Feux(void);
TACHE Affichage(void);

TACHE Quit(void);

R R

I* VMD initialization task (Mdul es Col

R e

TACHE | ni t _VMD(voi d)

AHKK KKK KKK KR KKK AKX KKK AKX H AR |

*/

AEKA IR KA KA F A KKK AKX KKK AKX KA K

{

// Modul es Configuration
Trame T_| M CFG T_I RM Et at _FC, Tr ame_Recue;

/1 For the waiting delays between two sends
int Tenp, Cptr_Ti meCQut;

/1 the identifiers, value,...

int cpt;

/lldentifiers,val ues, data:

/lldentifier

int

identificateur[]={ldent_T_I M Commodo_Feux, | d
_T_IMFVG Ident _T_I M FVD};

/1 Acknowl edge

int

identificateur ACK[]={Ident_T_Al
RD, I dent _T_AI M _FVG | dent _T_AI M|
// Tabl e including the data for

I dent _T_I M Asservi ssenent, | dent _T_I M FRG | dent _T_I M _FRD, | dent

onmodo_EG, | dent _T_AlI M Asservi ssement, | dent _T_AI M FRG, I dent _T_AIMF

//Strings can indicate nodule initializal
char *nsg[]={" Light stalk"," Wndshiel
Front Lights","Right Front Lights"};

k "," Servo-system Mdule ","Left Back Lights","Right Back Lights","Left

//Table including all the data..

/1 The 2 first values are for the Analog/Digital Convertor of the wiper stalk wheel
/1 The following are for the Servo-system (cfg PWM frequency, Power Validation,...)
int datazero[]={0x2A, 0x2B, 0x21, 0x23, 0x22, 0x24, 0x25, 0x26, Ox1E};

int dataun[]={0xF0, OxFF, 0xB3, 0xFF, 0xB3, OxFF, OxFF, OxFF, 0x10} ;

int datadeux[]={0x80, 0xOE, 0x80, OxFF, 0x80, OxFF, 0x00, 0x00, 0x10} ;

/1 CAN and MIR configuration
dsp_stk(); //Know the state of the tasks when we |eave through ntr86exit(0);
OpenCAN( ATON_V2) ; /1 ATON_V1 for ol d ATONCAN boards

/1 ATON_V2 for new ATONCAN boar ds

T_IMCFG trane_i nfo.regi stre=0x00;

T_IMCFG trane_i nfo. chanp. extend=1; // Work in the extended node

T_I M CFG trane_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)

/1 For the 4 outputs nodules configuration (GP0 to GP3) and 4inputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =0x1F; /1l first data -> "Address" of concerned register-> GPDDR
T_I M_CFG dat a[ 1] =0xFF; /1 second data -> "Mask"-> See Doc MCP25050 page 16

/1 Configuration of nmodules to address and operation of their 1/0
for(cpt=0; cpt <7; cpt ++)

T_IMCFG ident.extend.identificateur.ident=identificateur[cpt]; //establishment of the identifier

T_I M CFG dat a[ 2] =Config_E S[cpt]; /1 third data-> "Val ue"
MONI TOR
gotoxy(2,9); //we display a nessage to say that which nodule is being initialized

printf("Initialisation du %\n", nsg[cpt]);
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do

is

pri

ENDM

}
/I1F
T
T
T

I'lc

MONI TOR

got
pri

ENDM

T
for

/1 Specific Configuration of Servo-system nodul e
MONI TOR

got
pri

ENDM

T
for

{

T
T
T

Ecr
do{
}

11T

MONI TOR

pri

ENDM
//Configuration of limt switch interrogation

T_IRM Etat _FC. trame_i nfo.regi stre=0x00;
T_IRM Etat _FC. trame_i nf o. chanp. extend=1; //
T_IRM Etat _FC. trame_i nf 0. chanp. dl c=0x01;
T_IRM Etat _FC. tranme_i nfo.champ.rtr=1;
T_IRM Etat _FC.ident.extend.identifi i Asser vi ssenent ;
EcrireTrame(&T_| RM Etat _FC);
do{}whi |l e(LireTranme(&Trane_Recue)
Val eur _FC_EG=~( Tr ane_Recue. dat a[ 0]
if(!(fcd==0 && fcg==1))
// Configuration of nmotor con
T_IMCFG trane_info.regi stre=0
T_I M CFG trane_i nf o. chanp. ext end rk in the extended node
T_IMCFG trane_i nfo. chanp.dlc ; There are 3 data of 8 bits (3 sent bytes)
/1 For the 4 outputs nodul es configuration (GP0 to GP3) and 4inputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =0x26;
T_I M_CFG dat a[ 1] =0xFF;
T_I M_CFG dat a[ 2] =0x40;
EcrireTrame(&T_IM CFG) ;//active negative speed
whi l e(! (fcd==0 && fcg==1))
{
EcrireTrame(&T_I RM Etat _FC);
whi | e(LireTrame(&Trame_Recue)==0){}; //Wait for the response
Val eur _FC_EG=~(Trame_Recue. data[0]); // Recover the linmt swtch state
}
T_I M CFG data[ 2] =0; //cancel the negative speed
EcrireTrame(&T_IM CFG; //disable the negative control
} //End of Servo-system nodule initialization
EcrireTrame(&T_| RM Etat _FC);
do{}whi | e(LireTrane(&Trame_Recue)==0); // Wait for the response
Val eur _FC_EG=~(Tranme_Recue. data[0]);
MONI TOR
clsscr();
/1 The display takes a lot of tine, so we anticipate
gotoxy(1,1);
PrintF (" **xksssxsnsixsxekxsxskxsxxEX 8 CAN DUS Wi th [T BE** %% %% xknssnknssnsxeknsre\ )
printf(" Wndshield Wper Stalk Status \n");
printf(" GPO: Cde_EG Av_Int= , Potentioneter val ue= \n");
printf(" GP3: Cde_EG_Av_Pos 1= , GP4: Cde_EG Av_Pos2= \n");
printf(" GP7: Cde_Lave_d ace_Av= \n");
printf(" GPl: Inpoutl= , GP2: Input2= \n");
printf(" GP5: Cde_EG Ar= , GP6: Cde_Lave_d ace_ Ar= \n");

_ | M_.CFG dat a[ 0] =dat azero[ cpt]; /'l Register address

{
EcrireTrame(&T_IMCFG;// Send a first frame on the CAN network
Cpt r _Ti meCut =0; //The LireTrane function let the task sleep if there aren't any received frames.
do{ Cpt r _Ti neQut ++; } whi | e((Li reTrame( &Tr ane_Recue) ==0) &&( Cpt r _Ti meQut <200) ) ;
if(Trane_Recue.ident.extend.identificateur.ident==identificateurACK[cpt])Cptr_Ti meQut=200; // Test if the identifier
correct
el se

{
printf("Problene\n");
Cpt r _Ti meQut =0;

}
f or ( Tenp=0; Tenp<100000; Tenp++); // To wait for a while!
}whi | e( Cptr_Ti meQut ! =200) ;
ntf("oOK\n");

rame configuration

M _CFG. trame_i nf o. r egi st r e=0x00;
M CFG trane_i nf 0. chanp. ext end=1;
M CFG trane_i nf o. chanp. dl c=0x03;

onfiguration of Wndshield Wper stalk Ana -> Dig converter

oxy(2,9); //we display a nessage to say that which nodule is being configured
ntf("Configuration of the A/D conversion of % ...\n",msg[1]);

M CFG i dent. extend. i dentificateur.ident=identificateur[1];
(cpt =0; cpt <2; cpt ++)

| M_CFG dat a[ 0] =dat azero[cpt]; /1 Register address

| M_CFG dat a[ 1] =dat aun[ cpt]; /1 Mask -> concerned bits
M _CFG. dat a[ 2] =dat adeux[ cpt] ; /'l Val ue

ireTrane(&T_I M CFQ ;

ile((LireTrame(&Trane_Recue)==0));

oxy(2,9); //we display a nessage to say that which nodul e
ntf("Specific Configuration of % ... \n", nsg[2]);

M CFG. i dent. extend. i dentificateur.ident=identificateur[2];
(cpt =0; cpt <9; cpt ++)

M CFG. dat a[ 1] =dat aun[ cpt]; /1 Mask -> concerned bits
M _CFG. dat a[ 2] =dat adeux[ cpt] ; /'l Val ue
ireTrame(&T_I M. CFG);

}whi | e(LireTrame(&Trame_Recue)==0); // Wait for the re

ake the original position

ntf("Take the wiper POM\n");
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printf("
\n");
printf(" Lights stalk status \n");
printf(" GPO: Side |ight= ,GP2: Head light= ,GP3: Dipped light= \n");
printf(" GP1l: Warning= ,GP4: Left Indicator= ,GP5: Right Indicator\n");
printf(" GP6: Stop light= , GP7: Horn= \n");
printf("
\n");
printf(" Limit Switch State on the Servo-system board \n");
printf(" Limt Switch: Left= Over-limt= Ri ght = \n");
printf("
\n");
printf(" Left Back Lights: Action Real St at us \n");
printf(" Side |ight
\n");
printf(" Stop |ight
\n");
printf(" Indicator \n");
printf(" Horn
\n");
printf(" R ght Back Lights: Action Real St at us \n");
printf(" Side |ight
\n");
printf(" Stop |ight
\n");
printf(" Indicator \n");
printf(" Left Front Lights: Action Real St at us \n");
printf(" Side |ight
\n");
printf(" Dipped light
\n");
printf(" Head |ight
\n");
printf(" Indicator \n");
printf(" R ght Front Lights: Action Real St at us
printf(" Side |ight
\n");
printf(" Dipped light
\n");
printf(" Head |ight
\n");
printf(" |Indicator \n");

ENDM
/1 Configuration of lights stalk, Wndshield Wper and Servo-syst eng rames automatical sending //after a
regular tinme interval

T_IM CFG trane_i nfo. regi stre=0x00;

T_I M. CFG trane_i nf o. chanp. ext end=1;

T_I M CFG trane_i nfo. chanp. dl c=0x03;

T_IMCFG ident.extend.identificateur.ident=Ident_T_| M Commbpdg
11 Ti base cal ucation: (1/160000) *4096* ( STBF1: STBF0) * ( STM3
T_I M_CFG dat a[ 0] =0x2C, /1 Regi ster address STCON=0x

T_I M CFG dat a[ 1] =OxFF; //All the bits are concerned

T_I M_CFG dat a[ 2] =OxeF; //STEN=1=>Val i date automatic fi

11S] S TM2=STML=STMD=1 =>Ti nebase=1 second
11 j 28 But onatic sending every 1 second
EcrireTrame(&T_I| M CFQ) ;

T_IMCFG ident.extend.identificateur.ident=Ident E /W ndshi el d Wper Stal k
EcrireTrame(&T_I| M CFQ ;

T_IMCFG ident.extend.identificateur.ident=|
T_I M CFG dat a[ 2] =0xd5; //for a nore t ot
EcrireTrame(&T_I| M CFQ) ;

genent; //Servo-system board
4 ms) (0xD2=12ms) (0xD5=25ns)

active(cree(init,1,1024)); //task
}

TACHE i ni t (voi d)

{

cree(Actual i se_ASV, 1, 512);
cree(Actual i se_Etat_Feux, 1, 512);
active(cree(LectureTrane, 2,512));

°1 because lights activation is the nost inportant

eading will automatically fall asleep

cree(irg_dign, 2, 256); //The I'T control for the indicators
cree(irq_eg, 2, 256); //The IT control for the windshield w per
cree(Verif_Etat_Feux, 4, 512); // Checking the status light is |ess inportant
cree( Affichage, 5, 1024); /1 The display retains the |owest priority
cree(Qit, 6, 256); /1 The task will disable other tasks and | eave conpletely
I N I I I Ty
/* Control the direction of notor rotation
*/

R e e e

TACHE Actual i se_ASV(Vitesse_EQ //task called by reading frane
char Vitesse_EG

//Limt switches' status (at t-1) to restore wiper when the over-linmit has been activated
static Valeur _FC EG Verif_fs;

//Frames to drive the nmotor rotation direction

Trame T_I M Cnde_Negative, T_I M Cnde_Posi ti ve;

/1 Configuration of Negative command frane

T_I M Cnde_Negati ve. trame_i nf o. regi stre=0x00;

T_I M Cnde_Negati ve. trame_i nf o. chanp. extend=1; // Work in the extended node

T_I M Cnmde_Negati ve. trame_i nf o. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)
T_I M Cnde_Negative.ident.extend.identificateur.ident=Ident_T_| M Asservissenent;

T_I M Cnde_Negat i ve. dat a[ 0] =0x26; /1 PWWMRDC regi ster address

T_I M Cnmde_Negat i ve. dat a[ 1] =0xFF; /1 Mask -> all the bits are concerned

/1 Configuration of Positive command frane

T_I M Cnde_Posi tive. trame_i nfo. regi stre=0x00;

T_I M Cmde_Posi tive. trame_i nfo. chanp. extend=1; // Work in the extended node

T_I M Cnde_Posi tive. trame_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)
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T_IM Cmde_Posi tive.ident.extend.identificateur.ident=Ident_T_|M Asservissenent;
T_I M Cnde_Posi ti ve. dat a[ 0] =0x25; /1 PWWMRDC regi ster address
T_I M Cnde_Posi ti ve. dat a[ 1] =0xFF; /1 Mask -> all the bits are concerned
/1 The wi ndshield washer controls are reversed on the stal k(Active=0 , inactive=1)
if((Cde_EG Av_Pos2 || Cde_EG Av_Posl || (Cde_Lave_d ace_Av==0))) //a "classic" command is valid
{
if(fcd) /11f it's at right side, return to left
{
T_I M Cnde_Negati ve. dat a[ 2] =Vi t esse_EG
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
}
el se if(fcg) /11f it's at left side, return to right
{
T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cmde_Posi tive. data[ 2] =Vi t esse_EG
}

EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_|I M Cnde_Negati ve);

el se if(Val eur _Anal ogi que<200) //intermttent control is activated, we nust nanage according to the del ay
{
if(fcd) //we are at right, it passes to the left

{
T_I M Cnde_Negati ve. dat a[ 2] =Vi t esse_EG,
T_I M Cde_Posi ti ve. dat a[ 2] =0x00;
| ag_Fi n_Tenpo_EG=0; //we cancel the flag of delay end

}
else if ((Flag_Fin_Tempo_EQ) //the delay is finished
{
T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cmde_Posi tive.data[2]=Vitesse_EG //we |aunch the notor

}

else if (fcg & Flag_Fi n_Tenpo_EG==0)
{ /lat left, ininternmttent position, but the delay isn't
T_I M Cmde_Negat i ve. dat a[ 2] =0x00;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00; //we stop t

}
EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I M Crde_Negati ve);

else if(fcd) //it's at the right without any conmand, return to left si%

T_I M Cnde_Negat i ve. dat a[ 2] =0x40;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I| M Crde_Negati ve);

else if(fcg) //it's at the left without any conmand, return to ri

T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Crde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnrde_Posi tive);
EcrireTrame(&T_I M Cnde_Negati ve);

else if(fs)//error, it's over limt

if((Val eur_FC_EG Verif_fs&x40)==0x40) //fo
{
T_I M Cde_Negat i ve. dat a[ 2]
T_I M Cmde_Posi tive. dat a[
EcrireTrame(&T_I M Cnde_|

rnuntil the left limt switch

}
if((Vval eur_FC EG Verif_f
{

right, return until the right limt switch

}
}
Val eur _FC_EG Verif _fs=Val eur _FC_EG

R e e ey

/* Turn on the lights

*/
R T O O Ty
TACHE Actual i se_Et at _Feux( Val ue_Conmodo) //task called by reading frane

Port_8ES Val ue_Conmodo; //the variable is under the formof a structure of Port_8ES type
//which allows us a direct access to the bit |evel

Trame T_| M Feux, T_recue; //Frane that will be set up to address the optical blocks
Val eur _FRG=0x00; //sets optical blocks to 0

Val eur _FRD=0x00;

Val eur _FVG=0x00;

Val eur _FVD=0x00;

i f (Val ue_Conmodo. bit.GP2) //Head |ight

{

Val eur _FRGE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVG =Cde_FV_P;
Val eur _FVD| =Cde_FV_P;

}
el se if(Val ue_Commodo. bit.GP3) //Dipped |ight

{
Val eur _FRE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVG =Cde_FV_C;
Val eur _FVD| =Cde_FV_C;
}
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el se if(Val ue_Commodo. bit.GP0) //Side Iight

{
Val eur _FRG =Cde_FR_V;
Val eur _FRD| =Cde_FR_
Val eur _FVG =Cde_FV_V;
Val eur _FVD| =Cde_FV_V,;
}

i f (Val ue_Commmodo. bi t. GP1) /1 \War ni ng
{
Val eur _FRGE =Masque_d i gn_AR
Val eur _FRD| =Masque_Cl i gn_AR,
Val eur _FVGE =Masque_d i gn_AV;
Val eur _FVD| =Masque_d i gn_AV;
}
el se
{
i f (Val ue_Conmodo. bit. GP4) //Left |ndicator

{
Val eur _FRG =Masque_Cl i gn_AR;
Val eur _FVG =Masque_0d i gn_AV;

if(Vval ue_Ci)m’mdo. bit.GP5) //Right indicator
i/al eur _FRD| =Masque_C i gn_AR;
Val eur _FVD| =Masque_Cl i gn_AV;
) }
i f(Val ue_Commodo. bit.GP6)//Stop |ight

{
Val eur _FRGE =Masque_St op;
Val eur _FRD| =Masque_St op;
}

i f (Val ue_Commodo. bit.GP7) //Horn
Val eur _FRGE =Masque_KI axon;

/linitialization of the command frame on the lights

T_I M Feux. trame_i nfo. regi stre=0x00;

T_I M_Feux. trame_i nf o. chanp. ext end=1;

T_I M_Feux. trame_i nf o. chanp. dl c=0x03;

T_I M _Feux. dat a[ 0] =Oxle;

T_I M _Feux. dat a[ 1] =0x0f ;

T_I M Feux.ident.extend.identificateur.ident=ldent_T_|MFRG
T_I M_Feux. dat a[ 2] =Val eur _FRG,

EcrireTrame(&T_I M _Feux) ;

T_I M Feux.ident.extend.identificateur.ident=lIdent_T_|MFRD;
T_I M _Feux. dat a[ 2] =Val eur _FRD;
EcrireTrame(&T_I M Feux) ;

T_I M Feux. ident.extend.identificateur.ident=ldent_T_|
T_I M_Feux. dat a[ 2] =Val eur _FVG
EcrireTrame(&T_I M Feux) ;

T_I M Feux.ident.extend.identificateur.ident=Ident_T_|I
T_I M_Feux. dat a[ 2] =Val eur _FVD;
EcrireTrame(&T_I M _Feux) ;

//we just nmade a |lights nodification reques
active(numtache(Verif_Etat_Feux));

[ KKk Kk K K K Kk KR K K KKK XK K K K
| *
[ EE KR KR KKK KKK KA KK I KKK TR KA KKK

TACHE Lect ureTr ame(voi d)

Ak KKK KKK I KK KR TR F AR KK A F AR KA KR F AR KRR AKX KA KA XK A XK [

ames */
***************************kkk*****************************/

static Trame tr_rx;

static Val eur_Commodo_Feux_Mem iable as it is a nenorization
static Val eur_Commodo_EG Mem

static Val eur _FC EG Mem

static Actu_Aff;

static Val eur_Anal ogi que_Mem //defined in static because it is a paraneter to transmt
static Vitesse_EG

static Tenpo_EG

whil e(1) // Task activates pernmanently

if(LireTrame(&r_rx)) //LireTrane stop the task when there aren't any received frane

{
i f (CRTL==0) active(numtache(Quit)); //1f CRTL key is pressed, we |eave
Act u_Af f =0;

if (tr_rx.ident.extend.identificateur.ident==Ident_T_OB_Asservissenent) //we received a servo-system response

{
Val eur _FC EG=~(tr_rx.data[1]);
i f (Val eur _FC_EG Meml =Val eur _FC_EG)
{
m send(num tache(Actual i se_ASV), &Vi tesse_EG);
Act u_Af f =2;

}
el se if(fs==1) msend(numtache(Actualise_ASV), &/itesse_EQ;
}//1End of limt swtch handling

else if (tr_rx.ident.extend.identificateur.ident==ldent_T_OB Commbdo_EG //we received a w ndshield w per stalk

response
{
Val eur _Commodo_EG=~(tr_rx.data[1]); //recover the status of w ndshield w per stalk
Val eur _Anal ogi que=tr _rx. data[ 2] ; /lrecover the value of potentioneter

//we determine the potar position to activate the del ay
i f (Val eur _Anal ogi que! =Val eur _Anal ogi que_Men)

Page 81/ 98




d]’dgﬁah Practical Works on CAN Network - V.M.D. (Multiplexed Didactic Vehicle) with MTR

{
Act u_Af f =1;
Val eur _Anal ogi que_Men¥Val eur _Anal ogi que;
i f (Val eur _Anal ogi que>=200)
{

detruit(numtache(irq_eg));
Tenpo_EG=0;
}

el se

detruit(numtache(irq_eg));
Vitesse_EG=Vitesse_Lente; // "Internmittent" Position
i f(Val eur _Anal ogi que>=150) Tenpo_EG=Tenpo5;// Dependi ng on the position of the wheel

el se i f(Val eur _Anal ogi que>=140) Tenpo_EG=Tenpo4;// the long or short delay

el se if(Val eur _Anal ogi que>=120) Tenpo_EG=Tenpo3;
el se if(Val eur _Anal ogi que>=90) Tenpo_EG=Tenpo2;
el se
i f (20<=Val eur _Anal ogi que==0) Tenpo_EG=Tenpo1l;

m send(num tache(irq_eg), &Tenpo_EQ) ;
}

}
i f (Val eur _Conmodo_EG Meni =Val eur _Conmodo_EG)

{

Act u_Af f =1;

Val eur _Conmodo_EG MenwVal eur _Conmodo_EG;

Vi t esse_EG=0;

//Disable the intermttent position if it was chosen

i f (Val eur _Anal ogi que<200) detruit(numtache(irqg_eg));

/1...Handl e the sel ected position...

i f(Cde_EG Av_Pos2) Vitesse EG=Vitesse_Rapi de;

el se if(Cde_EG Av_Posl) Vitesse EG=Vitesse_Lente;

el se if(Cde_Lave_Gd ace_Av==0) Vitesse_EG-Vitesse_Lave_G ace;
//...and reactivate it if it is still actual

el se if(Cde_EG Av_Int && (Val eur_Anal ogi que<200))

/lstal k inversion

{
Vitesse_EG=Vitesse_Lente;
m send(num t ache(i rq_eg), &Ten,

}
m send(num tache(Actual i se_ASV), &Vi t eg
} //End of stalk handling

else if (tr_rx.ident.extend.identificateur.ident==Iden //we received a stal k response

{

Val eur _Conmodo_Feux=~(tr_rx.data[1]); //Bit e stalk real state

i f(Val eur _Commodo_Feux_Menl =Val eur _Commodo_F¢g
{//lts state changed
Val eur _Commodo_Feux_Mem=Val eur _Co
//1f aindicator is active,
if(Cde_Cign_Gauche || Cde_(Qg
/1t herwi se, we wake up the

update the stored val ue
ch will activate Actualise_Etat_Feux
active(numtache(irg_Cign));
On task with the stal k wi thout indicator
val ue
el se m send(nug
/lwe activate the displ
Act u_Af f =3;

), &Val eur _Commmodo_Feux_Men) ;

}

} //End of stalk handling
else if (tr_rx.ident.extend.identifd _T_IRM_FRG
{

Val eur _Status_FRG=tr_rx. g
Val eur _FRG=tr _r x. dat a[ 0]
//we activate thg

Act u_Aff =4,

} //End of Lef

X over the state in the nost significant bits of data[O0]
pEcover the asked state in the least significant bits of data[O0]

else if (tr_rx.ident. PI dent ==I dent _T_| RM_FRD)

Val eur _St at us_FR
Val eur _FRD=tr _rx. dat®

// Recover the state in the nost significant bits of data[O0]
// Recover the asked state in the |east significant bits of data[O0]

//we activate the disp
Act u_Af f =5;
} //End of Right Back Lights handling

else if (tr_rx.ident.extend.identificateur.ident==Ident_T_| RM FVG

Val eur _Status_FVG=tr_rx. data[ 0] ; /'l Recover the state in the nost significant bits of data[O0]

Val eur _FVG=tr_rx.data[0]; // Recover the asked state in the |east significant bits of data[O0]
//we activate the display task

Act u_Af f =6;

} //End of Left Front Lights handling

else if (tr_rx.ident.extend.identificateur.ident==Ident_T_|RRM FVD)

{

Val eur _Status_FVD=tr_rx. data[0]; // Recover the state in the nost significant bits of data[O0]

Val eur _FVD=tr_rx. data[0]; /'l Recover the asked state in the |least significant bits of data[O0]
//we activate the display task

Act u_Aff=7;

} //End of Received frames reading
if(Actu_Aff!=0) active(numtache(Affichage));
} /1End of Received frames reading
} //End of while

R e R LTy

/* I nterruption */

R e ey

TACHE irq_dign(void)

int actualise;
static char Flag_Fin_Tenpo_Cign;
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whi | e((Cde_Cl i gn_Gauche || Cde_Cign_Droit || Cde_Warning))

dort (10* Tenpod i gn); /1wt for 0.8s
Fl ag_Fi n_Tenpo_Cl i gn"=0x01; //Enable or disable the flag
//Pay attention to send a command, it checks at first if it is a indicator to show the Warning
if(((Cde_Oign_Gauche==0) && (Cde_dign_Droit==0) && (Cde_Warning==0))) break; //If command dropped->we | eave
i f(Flag_Fi n_Tenpo_Cl i gn==0x01) //End of the indicator delay
{ //for extinction
if(Cde_dign_Droit) actualise=((Val eur_Comodo_Feux"0x20) &xFD); //turn off the right indicator and

V\ar ni ng

el se if(Cde_Oign_Gauche) actualise=((Val eur_Conmmodo_Feux”0x10)&xFD); //Turn off the left indicator and
War ni ng

else if (Cde_Warning ) actualise=Val eur_Commmodo_Feux”0x02; //Warni ng

m send(num tache(Actual i se_Etat_Feux), &ctualise);

}

el se if(Flag_Fin_Tenpo_Cign==0x00) //End of the indicator delay

{ //to turn on

if (Cde_dign_Droit) actualise=Val eur_Commodo_Feux&xFD; //turn on right indicator and turn off the
war ni ng

else if (Cde_Cign_Gauche) actualise=Val eur_Conmpdo_Feux&XxFD; //turn on left indicator and turn off
war ni ng

else if (Cde_Warning ) actualise=Val eur_Commodo_Feux; //turn on Wrning

m send(num tache(Actual i se_Etat_Feux), &ctualise);

}

}

}
TACHE i rq_eg(Tenpo) //task called by reading frame
char Tenpo;
{

static Vitesse;

static Val eur_Ana;

Vitesse=Vitesse_Lente;

Fl ag_Fi n_Tenpo_EG=0;

whi | e( (Val eur _Anal ogi que<200) && (Cde_EG Av_Pos2==0) && (Cde_EG Av_Pos1==0)

ace_Av==1))
{
i f (Fl ag_Fi n_Tenpo_EG==0)

dort (100* Tenpo) ;
Fl ag_Fi n_Tenpo_EG=1;
m send(num tache(Actual i se_ASV), &Vi tesse);
}
}

R L )

/* Check state

R R AHKK KKK KKK KKK KKK AKX K KK AH AR |

TACHE Verif_Etat_Feux(void)

I KKK KK KR F AR KKK KKK KA KA XA [

{

//Left Front Lights state verification frane initializatig
Tranme T_| RM Feux;

T_I RM_Feux. trane_i nfo. regi st re=0x00;
T_I RM_Feux. t rame_i nf 0. chanp. ext end=1;
T_I RM_Feux. trane_i nf o. chanp. dl c=0x01;
T_I RM Feux. trane_i nfo. chanp. rtr=1;
T_I RM_Feux. i dent. extend.identificateur.ident=Ident_T
/1Send the renpte frane on the CAN bus
EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend. i dentificateur
EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend. i denti fi ca]
EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend. i dentificd
EcrireTrame(&T_| RM Feux) ;

//task infinite sleeping (activation o

JHAKEA KA KA KKK AKX KA KR F KKK F A KR A KKK KKK KKK KA AKX KA KR AKX KA KR AKX IR KA KA KKK KA IR KA KA XK K AKX KA K

/* Di splay task */

R e e

TACHE Affichage(void)

{

static Val eur _FRG Aff, Val eur _FRD_Aff, Val eur _FVG_Aff, Val eur _FVD _Aff;
static Val eur_Conmodo_Feux_Aff;

static Val eur_Commodo_EG Aff;

static Val eur_Anal ogi que_Aff;

static Val eur _FC EG Aff;

i f (Val eur _Anal ogi que_Af f! =Val eur _Anal ogi que)
{

Val eur _Anal ogi que_Af f =Val eur _Anal ogi que;
got oxy(45, 3);
printf ("%l \'n", Val eur _Anal ogi que) ;

i f(Val eur _Commodo_EG Af f! =Val eur _Commodo_EG)
//we update the val ues of windshield wiper stalk on the Mnitor

{

Val eur _Commodo_EG Af f =Val eur _Commodo_EG
MONI TOR

got oxy(22, 3);

printf("%\n", Cde_EG Av_Int);
got oxy( 16, 6) ;

printf("%\n", Entreel);

got oxy( 46, 6) ;

printf("%l\ n", Entree2);

got oxy(23, 4);

printf("%\ n", Cde_EG Av_Pos1);
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got oxy (53, 4);

printf("%\ n", Cde_EG Av_Pos2);

got oxy(18,7);

printf("%l\ n", Cde_EG Ar);

/1 The wi ndshield washer commands are inversed on the stalk Les (Active=0 , Inactive=1)
got oxy (56, 7);

printf("%\ n", (Cde_Lave_Qd ace_Ar~0x01));
got oxy(27,5);

printf("%\ n", (Cde_Lave_Qd ace_Av~0x01));
ENDM

}

i f(Val eur _FC _EG Aff! =Val eur _FC_EG)
//we update the values of linmt switch on the Mnitor

{

Val eur _FC_EG_Af f =Val eur _FC_EG;

MONI TOR

got oxy( 26, 15) ;

if(fcg) /1End of left active progress
printf("1\n");

el se
printf("0\n");

got oxy(62, 15) ;

if(fcd) /1 End of right active progress
printf("1\n");

el se
printf("0\n");

got oxy( 46, 15) ;

if(fs) //End of over limt
printf("1\n");

el se

printf("0\n");
ENDM
}

i f (Val eur _Conmmodo_Feux_Af f ! =Val eur _Commodo_Feux)
//we update the values of lights stalk on the Monitor

Val eur _Commodo_Feux_Af f =Val eur _Commodo_Feux;
MONI TOR

got oxy( 18, 10);

printf("%\ n", Cde_Veill euse);
got oxy( 36, 10);

printf("%\ n", Cde_Phare);

got oxy( 55, 10) ;

printf("%\ n", Cde_Code);

got oxy(16, 11);

printf("%l\ n", Cde_Warning);

got oxy(41, 11);

printf("%\ n", Cde_d ign_Gauche);
got oxy( 60, 11) ;

printf("%\n", Cde_Clign_Droit);
got oxy(18,12);

printf("%\ n", Cde_Stop);

got oxy(37, 12);

printf("%l\ n", Cde_Kl axon);

ENDM

}

i f(Val eur _FRG Af f!=Val eur _St at us_FRG)
/1 Left Back Optical Block status
{

Val eur _FRG_Af f =Val eur _F
MONI TOR
if(Veilleuse_ ing on the side |ight

W check that the state nmeets the demands

if(S_Veilleu rintf("OK\n"); //State is 1, it's ok
f("Qut of service\n"); //State is 0, the state doesn't neet
the demands

el se

{

got oxy( 26, 18) ;
printf("0\n");
got oxy( 40, 18) ;
printf(" \n");

}
if(Stop_FRG /W ask for turning on the stop |ight
{ /W check that the state neets the demands
got oxy( 26, 19);
printf("1\n");
got oxy( 40, 19) ;
if(S_Stop_FRG printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 19) ;
printf("0\n");
got oxy(40, 19);
printf(" \n");

}
if(dignot_FRG //We ask for turning on the indicator
/1 W check that the state neets the demands
got oxy( 26, 20) ;
printf("1\n");
got oxy( 40, 20) ;
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if(S_dignot_FRG printf("OK\n");
else printf("Qut of service\n");
}

{

got oxy( 26, 20) ;
printf("0\n");
got oxy( 40, 20);
printf(" \n");

el se

}
i f (Kl axon_FRQ) //We ask for turning on the horn
{ /W check that the state neets the demands
got oxy( 26, 21);
printf("1\n");
got oxy( 40, 21) ;
if(S_K axon_FRG printf("oOK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 21) ;
printf("0\n");
got oxy( 40, 21);
printf(" \n");
}

ENDM
}

i f(Val eur _FRD_Aff ! =Val eur _St at us_FRD)
/1 Ri ght Back Optical Block status

{
Val eur _FRD_Af f =Val eur _FRD;
MONI TOR

if(Veilleuse_FRD) /W ask for turning on the side |ight
{ /1 W check that the state nee
got oxy( 26, 23);
printf("1\n");
got oxy( 40, 23);
if(S_Veilleuse_FRD) printf("OK\n");
else printf("Qut of service
the denmands

el se

{

got oxy( 26, 23);
printf("0\n");
got oxy( 40, 23);
printf(" \n");

}
i f(Stop_FRD) /1 ask for turning

got oxy( 26, 24) ;
printf("1\n");
got oxy( 40, 24);
if(S_Stop_FRD) printf("

else printf("
}

el se

{
got oxy( 26, 24) ;
printf("0\n");

I on the indicator
k that the state neets the demands

if(s_digh® tf("oK\n");
g "Qut of service\n");

el se

{
got oxy( 26, 25) ;
printf("0\n");
got oxy( 40, 25) ;
printf(" \n");
}

ENDM

}

i f(Val eur _FVG Af f!=Val eur _St at us_FVQ)
//Left Front Optical Block status

{
Val eur _FVG_Af f =Val eur _FVG
MONI TOR
if(Veilleuse_FVG //W ask for turning on the side I|ight
{ /1 Ve check that the state neets the demands
got oxy( 26, 27) ;
printf("1\n");
got oxy( 40, 27);
if(S_Veilleuse_FVG printf("OK\n"); //State is 1, it's ok

el se printf("Qut of service\n"); //State is O,

the denands

}

{

got oxy( 26, 27) ;
printf("0\n");
got oxy( 40, 27);
printf(" \n");

el se

ate is O,

the state doesn't neet

the state doesn't neet
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i f(Val eur _FVD_Af f!=Val eur _St at us_FVD)
Front Optical Block status

/1 Ri ght

demands

}

i f (Code_FVQ /W ask for turning on the dipped |ight
{ /W check that the state neets the demands
got oxy( 26, 28);

printf("1\n");

got oxy( 40, 28) ;

if(S_Code_FVGQ printf("OK\n");
else printf("Qut of service\n");

}

el se

{

got oxy( 26, 28) ;
printf("0\n");
got oxy( 40, 28);
printf(" \n");

}
i f (Phare_FVGQ //We ask for turning on the head |ight
{ /W check that the state neets the demands
got oxy( 26, 29);
printf("1\n");
got oxy( 40, 29) ;
if(S_Phare_FVQ printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 29) ;
printf("0\n");
got oxy( 40, 29);
printf(" \n");

}
if(dignot_FVG //We ask for turning on the indicator
/1 W check that the state neets the denmands

got oxy( 26, 30) ;
printf("1\n");
got oxy( 40, 30);
if(S_Cignot_FVG printf("OK\n");
else printf("Qut of service\n"
}

el se

{
got oxy( 26, 30) ;
printf("0\n");
got oxy( 40, 30);
printf(" \n");
}

ENDM

}

Val eur _FVD_Af f =Val eur _FVD;

MONI TOR

if(Veilleuse_FVD) /1w ask for turning o
{ /W check t t he denmands
got oxy( 26, 32) ;

printf("1\n");

got oxy(40, 32);

i E is 1, it's ok

else printf(" //State is 0, the state doesn't neet the

el se

{
got oxy( 26, 32) ;
printf("0\n");
got oxy(40, 32);
printf(" \n");
i f (Code_FVD) 11\ ask f bn the di pped |ight
{ that the state neets the denands
got oxy( 26, 33) ;
printf("1\n");
got oxy( 40, 33);
if(S_Code_FVD) printf("OK\n");
else printf("Qut of service\n");
}

{

got oxy( 26, 33) ;
printf("0\n");
got oxy( 40, 33);
printf(" \n");

el se

}
i f (Phare_FVD) //We ask for turning on the head |ight
{ /1w check that the state neets the denands
got oxy( 26, 34);
printf("1\n");
got oxy(40, 34) ;
if(S_Phare_FVD) printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 34) ;
printf("0\n");
got oxy( 40, 34);
printf(" \n");

}
if(dignot_FVD) //We ask for turning on the indicator
{ / /W check that the state neets the denands
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got oxy( 26, 35) ;
printf("1\n");
got oxy( 40, 35) ;
if(S_Cdignot_FVD) printf("OK\n");
else printf("Qut of service\n");

}
el se
{
got oxy( 26, 35) ;
printf("0\n");
got oxy( 40, 35) ;
printf(" \n");
}
ENDM
}
OO O Ty
/ /
I* Leave conpletely */

R e R L ey

TACHE Qui t (voi d)

{

//Stop th nodul es

Trame T_IMArret;

int Tenpo;

/I Destroy all tasks

detrui t(numtache(Actualise_ASV));
detruit(numtache(Actualise_Etat_Feux));
detruit(numtache(LectureTrane));
detruit(numtache(irq_dign));
detruit(numtache(irq_eg));
detruit(numtache(Verif_Etat_Feux));
detrui t(num tache( Affichage));

/1 General Frame Configuration
T_IMArret.trame_info.registre=0x00;
T_IMArret.trame_i nfo. chanp. ext end=1;
T_IMArret.trane_i nfo. chanp. dl c=0x03;

/1 For the Servo-system board
/1ln positive
T_IMArret.ident.extend. identificateur.ident=Ident_T_| M Asservissene
T_I M Arret. data[ 0] =0x25;
T_IMArret.data[ 1] =0xFF;
T_I M Arret. data[ 2] =0x00;
EcrireTrame(&T_IM Arret);
/1in negative
T_IMArret.data[ 0] =0x26;
EcrireTrame(&T_IM Arret);
/For the Left Back Lights
M Arret.ident.extend.identificateur.ident=ldent_T_|MFg
M Arret. dat a[ 0] =Ox1e;
M Arret . dat a[ 1] =0xO0f ;
M Arret. dat a[ 2] =0x00;
reTrame(&T_I| M Arret);

/

T
T
T
T

C

E
|
|
|
|
r

/1 For the Right Back Lights
T_IMArret.ident.extend.identificateur.ident=ldent_T_\
EcrireTrame(&T_I M Arret);

/1 For the Left Front Lights
T_IMArret.ident.extend.identificateur.i
EcrireTrame(&T_IM Arret);

//For the Right Front Lights
T_IMArret.ident.extend.identificg
EcrireTrame(&T_IMArret);

/1 Stop the autonatical sending
/1 Configuration of lights stalk, W ndsh
a regular tine interval
T_IMArret.trane_i nfo.regi stre=0x00;
M Arret.trame_i nfo. chanp. ext end=1;
M Arret.trane_i nfo. chanp. dl c=0x03;
M Arret.ident.extend.identificateur.ident=ldent_T_|M Commpdo_Feux; //lights stalk
M Arret. dat a[ 0] =0x2GC;

M Arret . dat a[ 1] =OxFF;

M Arret . dat a[ 2] =0x00;

ireTrane(&T_IMArret);

al k and Servo-system board nodul es for frames //automatical sending after

T_IMArret.ident.extend.identificateur.ident=ldent_T_I M Comodo_EG //Wndshield Wper Stalk
EcrireTrame(&T_IM Arret);

T_IMArret.ident.extend.identificateur.ident=ldent_T_|IMAsservissenent; //Servo-system board
EcrireTrame(&T_IM Arret);

nt r86exit(0);
}

R e R L ey

/* Mai n Program */

R e e e

mai n()

clsscr();
start_ntr(Init_VMD, 2000);
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Frames sending for state changing

/* VMD managenent: optical blocks, Lights Stalk, Wndshield Wper and its Stalk */
[ REEEEE R R R R R R KRR KRR KRR KRk Rk

#i ncl ude <stdio. h>

#i nclude "Structures_donnees. h"

#include "ntr86. h"

#i ncl ude "vrd. h"

#i ncl ude "ei d210. h"

#define | dent _T_OB_Commodo_Feux 0x05100000 // "Light Stalk" On Bus (by test manager)

/1 For the Wndshield Wper delay

#defi ne Tenpol 2 /1 in second

#define Tenpo2 4 // For intermttent node
#defi ne Tenpo3 6

#define Tenpo4 8

#defi ne Tenpo5 10

/1 Flag of Wndshield Wper delay end

char Fl ag_Fi n_Tenpo_EG

/1 For the beat rate

#define Vitesse_Rapi de 0x90

#define Vitesse_Lente 0x40

#define Vitesse_Lave_Q ace 0x60

/1 For the delay between two indicator's flashing
#define Tenpodign 6 Ilin ns

/| Tasks Prototype

TACHE I nit_VMX(void);

TACHE init (void);

TACHE Actual i se_ASV();
TACHE Act ual i se_Et at _Feux();
TACHE LectureTrane(void);
TACHE irqg_dign(void);

TACHE irqg_eg();

TACHE Verif _Etat_Feux(void);
TACHE Affichage(void);

TACHE Quit(void);

R e e

/* VMD initialization guration )
*/

Sk KK KKK KKK KKK KK KA KKK KA KA KK

R

TACHE | ni t _VMD(voi d)

KHHKFA KKK R IR K KK KKK KA KA XA [

{

// Modul es Configuration
Trame T_| M CFG T_I RM Et at _FC, Tr ame_Recue;
/1 For the waiting del ays between two sends
int Tenp, Cptr_Ti meCut;

/1 the identifiers, value,...

int cpt;

/lldentifiers,val ues, data:

/l1dentifier

int

identificateur[]={ldent_T_I M Cormpdo_Feux, | dent_T_IM
_T_ IMFVG I dent_T_| MFVD};

/1 Acknowl edge

int

identificateur ACK[]={Ident_T_Al M Conmodo_Fe
RD, | dent _T_AI M FVG, I dent _T_Al M_FVD};
// Tabl e including the data for | /
int Config_E S[]={0xFF, OxFF, 0XE3, Q

_T_IMAsservissenent, |dent _T_I M FRG | dent _T_I M FRD, | dent

S do_EG | dent _T_Al M Asservi ssenent, | dent _T_AI M FRG | dent _T_AIM F

//Strings can indicate nodul e initl
char *msg[]={" Light stalk"," Wnd
Front Lights","Right Front Lights"}

'," Servo-system Mdule ","Left Back Lights","Right Back Lights","Left

//Tabl e including all the data..
/1 The 2 first values are for the Anal og/ DNg
/1 The following are for the Servo-system (ci'¥ frequency, Power Validation,...)
int datazero[]={0x2A, 0x2B, 0x21, 0x23, 0x22, 0x24, Ox25, 0x26, Ox1E};

int dataun[]={0xF0, OxFF, 0xB3, 0xFF, 0xB3, OxFF, OxFF, OxFF, 0x10} ;

int datadeux[]={0x80, 0xOE, 0x80, OxFF, 0x80, OxFF, 0x00, 0x00, 0x10} ;

vertor of the wi per stal k wheel

/1 CAN and MIR configuration
dsp_stk(); //Know the state of the tasks when we |eave through ntr86exit(0);
OpenCAN( ATON_V2) ; /1 ATON_V1 for ol d ATONCAN boards

1/ ATON_V2 for new ATONCAN boar ds

I M. CFG trane_i nfo. regi stre=0x00;
T_IM CFG trane_i nfo. chanp. extend=1; // Work in the extended node
I M_CF

T_I M CFG trane_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)

/1 For the 4 outputs nodules configuration (GP0 to GP3) and 4inputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =Ox1F; /Il first data -> "Address" of concerned register-> GPDDR

T_I M_CFG dat a[ 1] =0xFF; /1 second data -> "Mask"-> See Doc MCP25050 page 16

/1 Configuration of nodules to address and operation of their 1/0
for(cpt=0; cpt <7; cpt ++)

T_IMCFG ident.extend.identificateur.ident=identificateur[cpt]; //establishment of the identifier

T_I M CFG dat a[ 2] =Confi g_E_S[cpt]; /1 third data-> "Val ue"
MONI TOR
got oxy(2,9); //we display a nessage to say that which nodule is being initialized

printf("Initialisation du %\n", msg[cpt]);

do {
EcrireTrame(&T_IMCFG;// Send a first frame on the CAN network
Cpt r _Ti meQut =0; //The LireTrane function let the task sleep if there aren't any received franes.
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do{ Cpt r _Ti meCQut ++; } whi | e((Li reTrane(&Tr ame_Recue) ==0) &&( Cpt r _Ti meCut <200) ) ;
if(Trane_Recue.ident.extend.identificateur.ident==identificateurACK[cpt])Cptr_Ti meQut=200; // Test if the identifier
is correct
el se
{
printf("Problemn");
Cpt r _Ti meQut =0;

}
f or ( Tenp=0; Tenp<100000; Tenp++); // To wait for a while!
}whi | e( Cptr_Ti meQut ! =200) ;
printf("OK\n");
ENDM

/ Franme configuration

_IM CFG trane_i nfo.regi stre=0x00;

"I M_CFG trane_i nf 0. chanp. ext end=1;

_IM.CFG trane_i nfo. chanp. dl c=0x03;
//configuration of Wndshield Wper stalk Ana -> Dig converter
MONI TOR
gotoxy(2,9); //we display a nessage to say that which nodule is being configured
printf("Configuration of the A/D conversion of % ...\n",msg[1]);
ENDM
T_IMCFG ident.extend.identificateur.ident=identificateur[1];
for (cpt=0; cpt <2; cpt ++)

T_I M_CFG dat a[ 0] =dat azero[ cpt]; /'l Register address

T_I M_CFG dat a[ 1] =dat aun[ cpt]; /1 Mask -> concerned bits
T_I M_CFG dat a[ 2] =dat adeux[ cpt]; /'l Val ue

EcrireTrame(&T_I M CFG);

whi | e((LireTrame(&Trame_Recue) ==0));

}

/1 Specific Configuration of Servo-system nodul e

MONI TOR

gotoxy(2,9); //we display a nessage to say that which nodule is Qeing g
printf("Specific Configuration of % ... \n", nsg[2]);

ENDM

T_IMCFG ident.extend.identificateur.ident=identificateur[2];
f or (cpt =0; cpt <9; cpt ++)

{

T_I M_CFG dat a[ 0] =dat azero[ cpt]; /'l Register address

T_I M_CFG dat a[ 1] =dat aun[ cpt]; /1 Mask -> concerned bits
T_I M_CFG dat a[ 2] =dat adeux[ cpt]; /1 Val ue

EcrireTrame(&T_I M CFG);
do{}whil e(LireTrane(&Trane_Recue)==0); // Wait for the response
}

/1 Take the original position

MONI TOR

printf("Take the wi per POM\n");

ENDM

/1 Configuration of limt switch interrogation
T_IRM Etat _FC. trame_i nfo. regi stre=0x00;

T_IRM Etat _FC. tranme_i nfo. chanp. extend=1; // Work in
T_IRM Etat _FC. trane_i nf o. chanp. dl c=0x01; // There is
T_IRMEtat_FC. trame_info.champ.rtr=1; //in return

T_IRM Etat _FC.ident.extend.identificateur.ident=\d | ssement ;
EcrireTrane(&T_| RM Etat _FC);
do{}whi | e(LireTrane(&Trane_Recue) ==0); // Waj
Val eur _FC_EG=~(Tr ane_Recue. data[ 0] ) ;
if(!(fcd==0 && fcg==1))
{
// Configuration of notor
T_IMCFG trane_i nfo. regi -
T_I M_CFG trane_i nf o. chanp ; prk in the extended node
T_IMCFG trane_i nfo. chanp. h ere are 3 data of 8 bits (3 sent bytes)
!/ For the 4 outputs nodul es (GPO to GP3) and 4inputs status 4 (GP4 to GP8)
T_I M_CFG dat a[ 0] =0x26;
T_I M_CFG dat a[ 1] =OxFF;
T_I M_CFG dat a[ 2] =0x40;
EcrireTrame(&T_IM CFG);//active the negative speed
while(!(fcd==0 && fcg==1))

{

EcrireTrame(&T_| RM Etat _FC);

whi | e(Li reTrame(&Trane_Recue)==0){}; //Wait for the response

Val eur _FC_EG=~(Tranme_Recue. data[0]); // Recover the limt switch state

}
T_I M CFG data[ 2] =0; //cancel the negative speed
EcrireTrame(&T_IM CFG; //disable the negative control
} //End of Servo-system nodule initialization
EcrireTrame(&T_| RM Etat _FC);
do{}whi | e(Li reTrane(&Trame_Recue)==0); // Wait for the response
Val eur _FC_EG=~(Tr anme_Recue. data[ 0] ) ;

MONI TOR

clsscr();

/1 The display takes a |lot of tine, so we anticipate

gotoxy(1,1);

pri ntf("**********************”**EX 8 CAN bus with mr86************************”\n");
printf(" Wndshield Wper Stalk Status \n");

printf(" GPO: Cde_EG Av_Int= , Potentioneter val ue= \n");
printf(" GP3: Cde_EG Av_Posl= , GP4: Cde_EG Av_Pos2= \n");

printf(" GP7: Cde_Lave_d ace_Av= \n");

printf(" GPl: I|npoutl= , GP2: Input2= \n");

printf(" GP5: Cde_EG Ar= , GP6: Cde_Lave_d ace_Ar= \n");

printf("

\n");

printf(" Lights stalk status \n");

printf(" GP0: Side |ight= ,GP2: Head light= ,GP3: Dipped |ight= \n");
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printf(" GPl: Warning= ,GP4: Left Indicator= ,GP5: Right Indicator\n");
printf(" GP6: Stop light= , GP7: Horn= \n");
printf("
\n");
printf(" Limit Switch State on the Servo-system board \n");
printf(" Limt Switch: Left= Over-linmt= Ri ght = \n");
printf("
\n");
printf(" Left Back Lights: Action Real St at us \n");
printf(" Side |ight
\n");
printf(" Stop |ight
\n");
printf(" Indicator \n");
printf(" Horn
\n");
printf(" R ght Back Lights: Action Real St at us \n");
printf(" Side |ight
\n");
printf(" Stop light
\n");
printf(" Indicator \n");
printf(" Left Front Lights: Action Real St at us \n");
printf(" Side |ight
\n");
printf(" Dipped |ight
\n");
printf(" Head |ight
\n");
printf(" Indicator \n");
printf(" R ght Front Lights: Action Real St at us \n");
printf(" Side |ight
\n");
printf(" Dipped |light
\n");
printf(" Head |ight
\n");
printf(" Indicator \n");
ENDM

/1 Configuration of lights stalk, Wndshield Wper with its stalk and Pul es for frames automatical
sending after a regular tine interval

T_IMCFG trane_i nfo.regi stre=0x00;

T_I M. CFG trane_i nf o. chanp. ext end=1;

T_I M. CFG trane_i nf o. chanp. dl c=0x03;

T_IMCFG ident.extend.identificateur.ident=Ident_T_| M Commpdo_Fe
/1T base cal ucation: (1/160000) *4096* ( STBF1: STBFO) * ( STM3t 0STMD,
T_I M_CFG dat a[ 0] =0x2C; !/ Regi ster address STCON=0x10 + Off
T_I M CFG dat a[ 1] =OxFF; //All the bits are concerned

T_I M_CFG dat a[ 2] =OxeF; //STEN=1=>Val i date autonatic frame sgs

s STMD=1 =>Ti mebase=1 second
ndi ng every 1 second
EcrireTrame(&T_I M CFG);

T_IMCFG ident.extend.identificateur.ident=Ident_T_|
EcrireTrame(&T_I M CFG);

hield Wper Stalk

T_IMCFG ident.extend.identificateur.ident=Ident_T_|
T_I M CFG dat a[ 2] =0xd5; //for a nore short time ig
EcrireTrame(&T_I| M CFQ ;

/| Servo- syst em board
(0xD2=12ns) (0xD5=25ms)

active(cree(init,1,1024)); //task Initializg

TACHE init(void)

{

cree(Actual i se_ASV, 1,512);
cree(Actual i se_Etat_Feux, 1, 512);
active(cree(LectureTrane, 2,512));
cree(irq_dign, 2, 256);
cree(irq_eg, 2, 256);
cree(Verif_Etat_Feux, 4,512); 11
cree( Affichage, 5, 1024) ;

Pecause |ights activation is the nost inportant

jling will automatically fall asleep

The IT control for the indicators

trol for the w ndshield wiper

the status light is | ess inportant

/1 The display retains the |owest priority

cree(Qit, 6, 256); /1 The task will disable other tasks and | eave conpletely
/*******************************kkk************************************************kkk*****************************/
/* Control the direction of notor rotation

*/

R e R R L ey

TACHE Actual i se_ASV(Vitesse_EG //task called by reading frane
char Vitesse_EG

//Limt switches' status (at t-1) to restore w per when the over-linmt has been activated
static Valeur _FC EG Verif_fs;

//Frames to drive the motor rotation direction

Trame T_| M Cnde_Negative, T_I M Cnde_Posi ti ve;

/1 Configuration of Negative command frane

T_I M Cmde_Negati ve. trame_i nf o. regi st r e=0x00;

T_I M Cnde_Negati ve. trame_i nf o. chanp. extend=1; // Work in the extended node

T_I M Cde Negatlve.trane_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)
T_I M Cnmde_Negati ve.ident.extend.identificateur.ident=Ident_T_| M Asservissenent;

T_I M Cnde_Negat i ve. dat a[ 0] =0x26; /1 PWWMRDC regi ster address

T_I M Cnmde_Negat i ve. dat a[ 1] =0xFF; /1 Mask -> all the bits are concerned

/1 Configuration of Positive command frane

A Cnde_Posi tive. tranme_i nfo. registre=0x00;

A Cnde_Posi tive. trame_i nfo. chanp. extend=1; // Work in the extended node

A Cnde_Posi tive. trame_i nfo. chanp. dl c=0x03; // There are 3 data of 8 bits (3 sent bytes)
A Cnde_Posi tive.ident.extend.identificateur.ident=Ident_T_| M Asservissenent;

A Cnde_Posi ti ve. dat a[ 0] =0x25; /1l PWWVRDC regi ster address

A Cnde_Posi ti ve. dat a[ 1] =0xFF; // Mask -> all the bits are concerned

Rl e
Z g g Z g g

Page 90/ 98



Ref: EID050051 didﬁéhlah

/1 The wi ndshield washer controls are reversed on the stal k(Active=0 , inactive=1)
if((Cde_EG Av_Pos2 || Cde_EG Av_Posl || (Cde_Lave_d ace_Av==0))) //a "classic" command is valid
{
if(fcd) /11f it's at right side, return to left
{
T_I M Cnde_Negati ve. dat a[ 2] =Vi t esse_EG,
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
}
else if(fcg) /11f it's at left side, return to right
{
T_I M Cmde_Negat i ve. dat a[ 2] =0x00;
T_I M Cnde_Posi tive. data[ 2] =Vi t esse_EG
}

EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I M Cnrde_Negati ve);

el se if(Val eur_Anal ogi que<200) //intermittent control is activated, we must manage according to the del ay
if(fcd) //we are at right, it passes to the left
{
I M_Cnde_Negat i ve. dat a[ 2] =Vi t esse_EG

_ I M Cnde_Posi ti ve. dat a[ 2] =0x00;
| ag_Fi n_Tenpo_EG=0; //we cancel the flag of delay end

T
T

}
else if ((Flag_Fin_Tenpo_EGQ) //the delay is finished
{
T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_IM Cnde_Positive.data[2] =Vitesse_EG //we |aunch the notor

}

else if (fcg & Flag_Fi n_Tenpo_EG==0)
{ /lat left, inintermttent position, but the delay isn't finished
T_I M Cmde_Negat i ve. dat a[ 2] =0x00;
T_I M Cmde_Posi ti ve. dat a[ 2] =0x00; //we stop the notor

}
EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I M Cnde_Negati ve);

}
else if(fcd) //it's at the right without any command, return to left

T_I M Cnde_Negat i ve. dat a[ 2] =0x40;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnde_Posi tive);
EcrireTrame(&T_I M Cnrde_Negati ve);

}
else if(fcg) //it's at the left wthout any conmand, return to rig

{

T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x00;
EcrireTrame(&T_I M Cnrde_Positive);
EcrireTrame(&T_I M Crde_Negati ve);

else if(fs)//error, it's over limt

{

if((Vval eur_FC_EG Verif_fs&x40)==0x40) //for
{
T_I M Cnde_Negat i ve. dat a[ 2] =0x00;
T_I M Cnde_Posi ti ve. dat a[ 2] =0x40;
EcrireTrame(&T_| M Cnde_Negati ve);
EcrireTrame(&T_I M Cnde_Posi tj

e left limt switch

}
if((Val eur_FC_EG Verif_fs&x20)== , return until the right limt swtch

T_I M Cde_Posi
EcrireTrame(&T]
EcrireTrame(&

}
Val eur _FC_EG Verif _fs=Val eur _FC_EG

JHEKEA KA KA KKK K KKK AKX FA KKK A I A KA R e Y]

I* Turn on the lights

*/

B I I O N Ty
TACHE Actual i se_Et at _Feux(Val ue_Commodo) /ltask called by reading frame

Port _8ES Val ue_Commodo; //the variable is under the formof a structure of Port_8ES type
//which allows us a direct access to the bit |evel

Trame T_| M Feux, T_recue; //Frame that will be set up to address the optical blocks
Val eur _FRG=0x00; //sets optical blocks to 0

Val eur _FRD=0x00;

Val eur _FVG=0x00;

Val eur _FVD=0x00;

i f (Val ue_Conmodo. bit.GP2) //Head |ight

{

Val eur _FRG =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVGE =Cde_FV_P;
Val eur _FVD| =Cde_FV_P;

}
el se if(Val ue_Commodo. bit.GP3) //Dipped |ight
{
Val eur _FRGE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
Val eur _FVG =Cde_FV_C;
Val eur _FVD| =Cde_FV_C;
}
el se if(Val ue_Comodo. bit.GP0) //Side |ight

{
Val eur _FRGE =Cde_FR_V;
Val eur _FRD| =Cde_FR_V;
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Val eur _FVE =Cde_FV_V;
Val eur _FVD| =Cde_FV_V,;
}

i f (Val ue_Commodo. bi t. GP1) 1/ \\r ni ng

{

Val eur _FRGE =Masque_d i gn_AR
Val eur _FRD| =Masque_d i gn_AR
Val eur _FVG =Masque_Cl i gn_AV;
Val eur _FVD| =Masque_d i gn_AV;
}

el se

{
i f (Val ue_Conmodo. bit.GP4) //Left |ndicator

{
Val eur _FRG =Masque_Cl i gn_AR;
Val eur _FVG =Masque_Cl i gn_AV;

}
i f (Val ue_Conmodo. bit.GP5) //Ri ght indicator

{
Val eur _FRD| =Masque_Cl i gn_AR;
Val eur _FVD| =Masque_Cl i gn_AV;
}

}

i f (Val ue_Conmodo. bit.GP6)//Stop |ight
{
Val eur _FRGE =Masque_St op;
Val eur _FRD| =Masque_St op;
}

i f (Val ue_Commodo. bit.GP7) //Horn
Val eur _FRGE =Masque_KI axon;

/linitialization of the command frame on the lights
T_I M_Feux. trame_i nf o. regi st r e=0x00;
T_I M_Feux. trame_i nf o. chanp. ext end=1;
| M_Feux. trame_i nf o. chanp. dl c=0x03;
| M_Feux. dat a[ 0] =Ox1le;
M Feux. dat a[ 1] =0x0f ;

T_I M Feux. i dent.extend.identificateur.ident=ldent_T_|MFRG
T_I M_Feux. dat a[ 2] =Val eur _FRG,

T_I M Feux.ident.extend.identificateur.ident=lIdent_T_|MFRD;
T_I M_Feux. dat a[ 2] =Val eur _FRD;
EcrireTrame(&T_I M _Feux) ;

T_I M Feux.ident.extend.identificateur.ident=ldent_T_|MFVG
T_I M_Feux. dat a[ 2] =Val eur _FVG
EcrireTrame(&T_I M Feux) ;

T_I M Feux. ident.extend.identificateur.ident=ldent_T_|
T_I M_Feux. dat a[ 2] =Val eur _FVD;
EcrireTrame(&T_I M Feux) ;

//we just made a |ights nodification request
active(numtache(Verif_Etat_Feux)); // we check

R Kk Kk Kk Kk KRk KR KR K KR KR Kk R KR K Kk X

%

B e e e e ]

*/

[ KR Kk Kk Kk K kR KK KR KR K KK K K K ko

TACHE Lect ureTrame(voi d)

K HK KK KKK KK H KK AF X F KK AT XK AR KKK KKK AKX KKK I K XKk [

static Vitesse_EG
static Tenpo_EG
/1 This frame allows us to define the transition on a rising or falling front

Cfg_l oi nt PO. trame_i nfo.registre=0x00;

Cfg_l oi nt PO. trame_i nf o. chanp. ext end=1;

Cfg_l oi nt PO. trame_i nf o. chanp. dl c=0x03;

Cf g_| oi nt PO. dat a[ 0] =0x1D; !/ Regi ster address | O NTPO=0x01 + Of f set =0x1C==>0x1D
Cfg_l oi nt PO. dat a[ 1] =OxFF; //All the bits are concerned

static Trame tr_rx;

static Val eur_Commodo_Feux_Mem riable as it is a menorization

static Val eur_Commodo_EG Mem

static Val eur _FC EG Mem

static Actu_Aff;

static Val eur_Anal ogi que_Mem //defined i because it is a paranmeter to transmt
c
c

whi | e(1) |/ Task activates permanently
if(LireTrame(&r_rx)) //LireTrane stop the task when there aren't any received frane

{
i f (CRTL==0) active(numtache(Quit)); //1f CRTL key is pressed, we |eave
Act u_Af f =0;

if (tr_rx.ident.extend.identificateur.ident==0x00C00000) //we received a servo-system response

{
Val eur _FC EG=~(tr_rx.data[1]);
i f(Val eur_FC EG Mem =Val eur _FC_EG
{
m send(num tache(Actual i se_ASV), &Vi tesse_EG);
Act u_Af f =2;
//the transition is changed depending on the state of the inputs
/1 1f it was the rising front, we change it to the falling front or inverse
Cfg_lointPO.ident.extend.identificateur.ident=ldent_T_I M Asservissenent;
Cf g_I oi nt PO. dat a[ 2] =Val eur _FC_EG,
EcrireTrame(&Cf g_| oi nt PO) ;

}
el se if(fs==1) msend(numtache(Actualise_ASV), &/itesse EQ;
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}//End of limt swtch handling
if (tr_rx.ident.extend.identificateur.ident==0x05C00000) //we received a wi ndshield wi per stalk response

Val eur _Commodo_EG=~(tr_rx.data[1]); //recover the status of w ndshield w per stalk
Val eur _Anal ogi que=tr _rx. data[ 2] ; /lrecover the value of potentioneter
//we determine the potar position to activate the del ay
i f (Val eur _Anal ogi que! =Val eur _Anal ogi que_Mem)
{

Act u_Af f =1;

Val eur _Conmodo_EG MenwVal eur _Conmodo_EG;

Vi t esse_EG=0;

//Disable the intermttent position if it was sel ected
i f (Val eur _Anal ogi que<200) detruit(numtache(irqg_eg));
/1...Handl e the sel ected position...

i f(Cde_EG Av_Pos2) Vitesse_EG=Vitesse_Rapi de;

el se if(Cde_EG Av_Posl) Vitesse EG=Vitesse_Lente;

el se if(Cde_Lave_d ace_Av==0) Vitesse_EG=Vitesse_Lave_Qd ace; //stalk inversion
//...and the reactivate if it is always actual

else if(Cde_EG Av_Int && (Val eur_Anal ogi que<200))

{
Vitesse_EG=Vitesse_Lente;
m send(num_ t ache(irq_eg), &Tenpo_EG) ;

/1 the transition is changed depending on the state of the inputs

/1 1f it was the rising front, we change it to the falling front or inverse
Cfg_lointPO.ident.extend.identificateur.ident=Ident_T_| M Comopdo_EG

Cf g_I oi nt PO. dat a[ 2] =Val eur _Cormmodo_EG;

EcrireTrame(&Cfg_| oi nt PO);

m send(num tache(Actual i se_ASV), &Vi tesse_EG);

}
} //End of windshield w per stalk handling

if (tr_rx.ident.extend.identificateur.ident==0x05400000) //we recei Ve, al k response
Val eur _Conmodo_Feux=~(tr_rx.data[1]); // Bitwi se i
i f (Val eur _Conmodo_Feux_Menm =Val eur _Commmodo_Feux)
{/l 1ts state changed
Val eur _Commodo_Feux_Mem=Val eur _Conmodg
/1 If aindicator is active, we validal
if(Cde_Cign_Gauche || Cde_Cign_Droit |
/1 Qtherwi se, we wake up the lights state

state

stored val ue

ivate Actualise_FEtat_Feux

ve(numtache(irg_Cign));

gsk with the stal k w thout indicator

val ue

el se msend(numtache(Actu

/'l we activate the display task
Act u_Af f =3;
/1 the transition is changed depend
/1 1f it was the rising front, we c
Cfg_l oi nt PO. i dent. ext end. i dent s
Cf g_I oi nt PO. dat a[ 2] =Val eur _Cg
EcrireTrame(&Cf g_| oi nt PO) ;

eur _Conmodo_Feux_Men) ;

of the inputs
falling front or inverse)
it _T_| M Commpdo_Feux;

}
} /1 End of lights stalk handling
if (tr_rx.ident.extend.identificateur.idg

{

Val eur _Status_FRG=tr_rx. data[0];
Val eur _FRG=tr_rx. data[0];
//we activate the display ta
Act u_Aff =4,

} //End of Left Back Lig

he state in the nost significant bits of data[O0]
the asked state in the least significant bits of data[O0]

if (tr_rx.ident.extend.4 t_T_| RM_FRD)

Val eur _St at us
Val eur _FRD=t r

!/ Recover the state in the nost significant bits of data[O0]
!/ Recover the asked state in the |east significant bits of data[O0]

//we activate t
Act u_Aff =5;

if (tr_rx.ident.extend.identi i dent ==l dent _T_I| RM_FVQ

Val eur _Status_FVG=tr _rx. data[ 0] ; !/ Recover the state in the nost significant bits of data[O0]

Val eur _FVG=tr_rx. data[0]; !/ Recover the asked state in the least significant bits of data[O0]
//we activate the display task

Act u_Af f =6;

} //End of Left Front Lights handling

if (tr_rx.ident.extend.identificateur.ident==Ident_T_| RM FVD)

Val eur _Status_FVD=tr_rx. data[0]; // Recover the state in the npst significant bits of data[O0]

Val eur _FVD=tr_rx. data[0]; /'l Recover the asked state in the least significant bits of data[O0]
//we activate the display task

Act u_Aff=7;

} //End of Received franes reading
if(Actu_Aff!=0) active(numtache(Affichage));
} /1End of Received frames reading
} //1End of while

/*******************************kkk************************************************kkk*****************************/
/* Interruption
*/

R e R L ey

TACHE irqg_dign(void)

int actualise;
static char Flag_Fin_Tenpo_Cign;

whil e((Cde_dign_Gauche || Cde_dign_Droit || Cde_Warning))

dort (10* Tenpod i gn); //Wait for 0.8s
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//Pay attention to send a command, it checks at first if it is a indicator to show the Warning

V\ar ni ng

War ni ng

war ni ng

war ni ng

}

TACHE i
char Te
( .
static

static

Vitesse
Fl ag_Fi
whi | e((

JEEEE TS

| *

JEEEEEEY

TACHE

{
/lLeft

Tranme T_| RM Feux;

T_I RM_Feux. trane_i nfo. regi st re=0x00;

| RM_Feux. t rame_i nf 0. chanp. ext end=1;

| RM_Feux. t rame_i nf o. chanp. dl c=0x01;

T_I RM_Feux. trane_i nfo. chanp. rtr=1;

T_I RM_Feux. i dent. extend.identificateur.ident=ldent_T_|

T
T

/1 Send

EcrireTrame(&T_| RM Feux) ;

T_I RM Feux. i dent. extend.identificateur.ident=ldent_T_\
EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend. i dentificateur
EcrireTrame(&T_| RM Feux) ;

T_I RM_Feux. i dent. extend. i denti fi ca]
EcrireTrame(&T_| RM Feux) ;

/1task

JEEEEEEY
| *

JEEEE TS

TACHE Affichage(void)
{

static
static
static
static
static

if(vale

if(vale
/1 we up

Fl ag_Fi n_Tenpo_Cl i gn"=0x01; //Enable or disable the flag

if(((Cde_Oign_Gauche==0) && (Cde_dign_Droit==0) && (Cde_Warning==0))) break; //If command dropped->we | eave
i f (Flag_Fi n_Tenpo_Cl i gn==0x01) //End of the indicator delay

{ //for extinction

if(Cde_dign_Droit) actualise=((Val eur_Comodo_Feux"0x20) &xFD); //turn off the right indicator and

el se if(Cde_Cign_Gauche) actualise=((Val eur_Commopdo_Feux”0x10) &xFD); //Turn off the left indicator and
el se if (Cde_Warning ) actualise=Val eur_Commpdo_Feux”0x02; //Warni ng
m send(num tache(Actual i se_Etat_Feux), &ctual i se);
}
el se if(Flag_Fin_Tenpo_Cign==0x00) //End of the indicator delay
{ //to turn on
if (Cde_dign_Droit) actualise=Val eur_Commodo_Feux&xFD; //turn on right indicator and turn off the
else if (Cde_Cign_Gauche) actualise=Val eur_Conmodo_Feux&XxFD; //turn on left indicator and turn off
else if (Cde_Warning ) actualise=Val eur_Conmmodo_Feux; //turn on Warning
m send(num tache(Actual i se_Etat_Feux), &ctualise);
}
}
rq_eg( Tenpo) //task called by framreading
npo;
Vi tesse;
Val eur _Ana;
=Vitesse_Lente;
n_Tenpo_EG=0;
Val eur _Anal ogi que<200) && (Cde_EG Av_Pos2==0) && (Cde_EG Av_Pos1==0) && (Cde_Lave d ace_Av==1))

i f (Fl ag_Fi n_Tenpo_EG==0)

dort (100* Tenpo) ;

Fl ag_Fi n_Tenpo_EG=1;

m send(num tache(Actual i se_ASV), &Vi tesse);
}

Fkkkk kK kkh kA kK k kA kK kkh kA hk ok hkkhkkkkkk ok k ko k ko k ok k kK & ok kK k& Kk & ok kK k&

Check the real |igg

ok kk ko kkkk ok ko kkkk ok ok k ok ok ok ok ok kk ok ok ok ok k ok kk ok ok k ok ok k ok ok ok ok k ok k ok ok ok Kk ok

Verif_Etat_Feux(void)

Kk KKK KKK KKK KKK KA KKK KA XK AR

KHKKH KKK F AR KKK KKK A I ARk

Front Lights state verification frame initialization

the rempte frame on the CAN bus

infinite sleeping (activati

ok ok kK ok ok ok ok kK ok ok ok ok ok k ok kK ok ok ok kK R e e ]

Di splay task
*/

Kk kkkhkkkkhkhkkkhkkhkkkhkkhkkkkk k& R ey

Val eur _FRG Aff, Val eur _FRD Aff, Val eur _FVG_Aff, Val eur _FVD_Aff;
Val eur _Commodo_Feux_Af f;

Val eur _Commpdo_EG Aff;

Val eur _Anal ogi que_Aff;

Val eur _FC_EG Aff;

ur _Anal ogi que_Af f ! =Val eur _Anal ogi que)
{

Val eur _Anal ogi que_Af f =Val eur _Anal ogi que;
got oxy( 45, 3);

printf("% \n",Val eur _Anal ogi que);

}

ur _Commodo_EG_Af f ! =Val eur _Conmodo_EG)
date the values of windshield wiper stalk on the Mnitor

{

Val eur _Commodo_EG _Af f =Val eur _Commodo_EG
MONI TOR

got oxy( 22, 3);

printf("%\n", Cde_EG Av_Int);
got oxy( 16, 6) ;

printf("%\n", Entreel);

got oxy( 46, 6) ;

printf("%\n", Entree2);

got oxy( 23, 4);

printf("%\ n", Cde_EG Av_Posl);
got oxy(53, 4);

printf("%\ n", Cde_EG Av_Pos2);
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got oxy(18,7);

printf("%\ n", Cde_EG Ar);

/1 The wi ndshield washer commands are inversed on the stalk Les (Active=0 , Inactive=1)
got oxy (56, 7);

printf("%\ n", (Cde_Lave_Qd ace_Ar~0x01));

got oxy(27,5);

printf("%\ n", (Cde_Lave_Qd ace_Av~0x01));

ENDM

}

i f(Val eur _FC _EG Aff! =Val eur _FC_EG)
//we update the values of limt switch on the Mnitor

{

Val eur _FC_EG_Af f =Val eur _FC_EG;

MONI TOR

got oxy( 26, 15) ;

if(fcg) /1End of left active progress
printf("1\n");

el se
printf("0\n");

got oxy(62, 15) ;

if(fcd) /1 End of right active progress
printf("1\n");

el se
printf("0\n");

got oxy( 46, 15) ;

if(fs) /1 End of over limt
printf("1\n");

el se
printf("0\n");
ENDM

}

i f (Val eur _Conmodo_Feux_Af f ! =Val eur _Commodo_Feux)
//we update the values of lights stalk on the Monitor

Val eur _Commodo_Feux_Af f =Val eur _Comrmodo_Feux;
MONI TOR

got oxy( 18, 10) ;

printf("%\ n", Cde_Veill euse);
got oxy( 36, 10) ;

printf("%\ n", Cde_Phare);

got oxy( 55, 10) ;

printf("%l\ n", Cde_Code);

got oxy(16, 11);

printf("%\ n", Cde_Warni ng);

got oxy(41,11);

printf("%\ n", Cde_d ign_Gauche);
got oxy( 60, 11);

printf("%l\n", Cde_dign_Droit);
got oxy(18,12);

printf("%\ n", Cde_Stop);

got oxy(37,12);

printf("%\ n", Cde_Kl axon);

ENDM

}

i f(Val eur _FRG_Aff!=Val eur _St at us_FRGQ
/1 Left Back Optical Block status

{
Val eur _FRG_Af f =Val eur _FRG,
MONI TOR

if(Veilleuse_ I on the side |ight

k that the state neets the demands

if(S_Vei intf("oK\n"); //State is 1, it's ok
the demands
el se

{

got oxy( 26, 18);
printf("0\n");
got oxy( 40, 18) ;
printf(" \n");

}
if(Stop_FRG /W ask for turning on the stop |ight
{ /1 W check that the state neets the demands
got oxy( 26, 19) ;
printf("1\n");
got oxy(40, 19);
if(S_Stop_FRG printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 19);
printf("0\n");
got oxy( 40, 19);
printf(" \n");

if(dignot_FRG /W ask for turning on the indicator
/1 W check that the state neets the demands
got oxy( 26, 20) ;
printf("1\n");
got oxy( 40, 20) ;
if(S_dignot_FRG printf("OK\n");
else printf("Qut of service\n");

"Qut of service\n"); //State is O,

the state doesn't neet
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el se

{

got oxy( 26, 20) ;
printf("0\n");
got oxy( 40, 20) ;
printf(" \n");

}
i f (Kl axon_FRG) /W ask for turning on the horn
/1 W check that the state neets the denmands
got oxy( 26, 21) ;
printf("1\n");
got oxy( 40, 21);
if(S_K axon_FRG printf("oOK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 21);
printf("0\n");
got oxy( 40, 21);
printf(" \n");
}

ENDM
}

i f(Val eur _FRD_Aff ! =Val eur _St at us_FRD)
/1 Ri ght Back Optical Block status
{
Val eur _FRD_Af f =Val eur _FRD;
MONI TOR
if(Veilleuse_FRD) //We ask for turning on the side I|ight
/1 W check that the state neets the denmands

{

got oxy( 26, 23);

printf("1\n");

got oxy( 40, 23);

if(S_Veilleuse_FRD) printf("OK\n"); /lState i
else printf("Qut of service\n" e is 0, the state doesn't neet

the denmands

el se

{

got oxy( 26, 23) ;
printf("0\n");
got oxy( 40, 23);
printf(" \n");

}
i f (St op_FRD) //We ask for turning on t
/1 Ve check that the demands
got oxy( 26, 24);
printf("1\n");
got oxy( 40, 24);
if(S_Stop_FRD) printf("OK\
else printf("Q
}

{

got oxy( 26, 24) ;
printf("0\n");
got oxy( 40, 24);
printf(" \n");

el se

the indicator
that the state neets the denmands

el se

{

got oxy( 26, 25) ;
printf("0\n");
got oxy( 40, 25) ;
printf(" \n");
}

ENDM
}

i f(Val eur _FVG Af f!=Val eur _St at us_FVGQ)
//Left Front Optical Block status

{
Val eur _FVG_Af f =Val eur _FVG
MONI TOR
if(Veilleuse_FVG //We ask for turning on the side I|ight
{ /W check that the state neets the demands
got oxy( 26, 27) ;
printf("1\n");
got oxy( 40, 27) ;

if(S_Veilleuse_FVQ printf("OK\n"); //State is 1, it's ok
el se printf("Qut of service\n"); //State is 0, the state doesn't neet
the demands
}
el se
{
got oxy( 26, 27) ;
printf("0\n");
got oxy( 40, 27) ;
printf(" \n");
}
i f (Code_FVG) // W ask for turning on the dipped |ight
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{ //We check that the state neets the demands
got oxy( 26, 28) ;
printf("1\n");
got oxy( 40, 28);
if(S_Code_FVG printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 28);
printf("0\n");
got oxy( 40, 28) ;
printf(" \n");

i f (Phare_FVG) /W ask for turning on the head I|ight
{ /1 e check that the state neets the demands
got oxy( 26, 29);
printf("1\n");
got oxy( 40, 29);
if(S_Phare_FVG printf("OK\n");
else printf("Qut of service\n");
}

el se

{

got oxy( 26, 29) ;
printf("0\n");
got oxy( 40, 29) ;
printf(" \n");

}
if(dignot_FVQ /W ask for turning on the indicator
/1 W check that the state neets the demands

got oxy( 26, 30) ;
printf("1\n");
got oxy( 40, 30) ;
if(sS_dignot_FVG printf("OK\n");

else printf("Qut of service\n");
}

{

got oxy( 26, 30) ;
printf("0\n");
got oxy( 40, 30);
printf(" \n");
}

el se

ENDM
}

i f(Val eur _FVD_Aff!=Val eur _St at us_FVD)
/1 Ri ght Front Optical Block status

Val eur _FVD_Af f =Val eur _FVD;

MONI TOR

if(Veilleuse_FVD) /W ask for turning on the
{ / /W check thaj
got oxy( 26, 32) ;

printf("1\n");

got oxy( 40, 32);

if(S_Veilleuse_FVD) printf("OK\n"
else printf("Qut o

1, it's ok
//State is 0, the state doesn't neet the
denands

el se

{

got oxy( 26, 32);
printf("0\n");
got oxy( 40, 32);
printf(" \n")

i f (Code_FVD) 11V as pbn the di pped |ight

{ hat the state neets the demands
got oxy( 26, 33) ;
printf("1\n");
got oxy( 40, 33);
if(S_Code_FVD) printf("OK\n");

else printf("Qut of service\n");
}

el se

{

got oxy( 26, 33) ;
printf("0\n");
got oxy( 40, 33);
printf(" \n");

}

i f (Phare_FVD) /1w ask for turning on the head |ight
{ //We check that the state neets the demands
got oxy( 26, 34) ;

printf("1\n");

got oxy( 40, 34);

if(S_Phare_FVD) printf("OK\n");
else printf("Qut of service\n");

}

el se

{

got oxy( 26, 34);
printf("0\n");
got oxy(40, 34);
printf(" \n");

}
if(dignot_FVD) /W ask for turning on the indicator
{ /W check that the state neets the denmands
got oxy( 26, 35) ;
printf("1\n");
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got oxy( 40, 35) ;
if(S_Cdignot_FVD) printf("OK\n");
else printf("Qut of service\n");

}
el se
{
got oxy( 26, 35) ;
printf("0\n");
got oxy( 40, 35) ;
printf(" \n");
}
ENDM
}
I N I I I I Ty
/* Leave conpletely

*/

R e e e

TACHE Qui t (voi d)

//Stop th nodul es

Tranme T_IMArret;

int Tenpo;

/I Destroy all tasks
detruit(numtache(Actualise_ASV));
detruit(numtache(Actualise_Etat_Feux));
detruit(numtache(LectureTrane));
detruit(numtache(irq_dign));
detruit(numtache(irq_eg));
detruit(numtache(\Verif_Etat_Feux));
detruit(numtache(Affichage));

/1 General Frame Configuration
T_IMArret.trane_i nfo.regi stre=0x00;
T_IMArret.trame_i nfo. chanp. ext end=1;
T_IMArret.trame_i nfo. chanp. dl c=0x03;

/1 For the Servo-system board

//1n positive
IMArret.ident.extend.identificateur.ident=Ident_T | M Asservissery

I M Arret. dat a[ 0] =0x25;

I M Arret.data[ 1] =0xFF;
I M Arret. data[ 2] =0x00;
EcrireTrame(&T_IM Arret);

/1in negative
T_IMArret.data[ 0] =0x26;
EcrireTrame(&T_I M Arret);

T
T
T
T

Arret.ident.extend.identificateur.ident=ldent_T_IMFR
Arret. data[ 0] =Ox1e;
Arret.data[ 1] =0x0f ;
I M Arret. data[ 2] =0x00;
EcrireTrame(&T_IMArret);

/

T
T
T
T

/For the Left Back Lights
M
M
M
I M.,

//For the Right Back Lights
T_IMArret.ident.extend.identificateur.ident=Ident_T
EcrireTrame(&T_I M Arret);

/1 For the Left Front Lights
T_IMArret.ident.extend.identificateur.ident
EcrireTrame(&T_I M Arret);

/1 For the Right Front Lights
T_IMArret.ident.extend.identificg
EcrireTrame(&T_IMArret);

//Stop the autonmatical sending
/1 Configuration of lights stalk, W
a regular tinme interval
T_IMArret.trane_i nfo.regi stre=0x00;
_IMArret.trame_i nfo. chanp. ext end=1;
A Arret.trame_i nfo. chanp. dl c=0x03;
Arret.ident.extend.identificateur.ident=ldent_T_IMCommodo_Feux; //lights stalk
A Arret.datal 0] =0x1C;

A Arret. dat a 1] =OxFF;

M Arret . dat a[ 2] =0x00;

ireTrame(&T_I M Arret);

tal k and Servo-system board nodul es for frames //automatical sending after

T_IMArret.ident.extend.identificateur.ident=ldent_T_IMComodo_EG //Wndshield Wper Stalk
EcrireTrame(&T_I M Arret);

T_IMArret.ident.extend.identificateur.ident=ldent_T_|IMAsservissenent; //Servo-system board
EcrireTrame(&T_I M Arret);

ntr86exit(0);

R I Ty
N .
/ Mai n Program
*/
I I T O O Ty

mai n()

clsscr();
start_ntr(Init_VMD, 2000);
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