1-Multitasking with ladder programming on LDmicro4.2 for MEGA

2560 via USB

1-0 The machines to program:

Multitasking with 1 master and 3 slaves

Statell

dof06=0FF;
dof012=0FF
\dofo2

do/03=0N;

do/01=0FF; [1==1] |do/AO1=AIL;
do/02=0FF; dofAa02=AI2; (not possible on LDmicro for atmegas 40DIP)
do/06=0FF;
do/012=CFF;

OFF;

=0;

=0

dof02=0FF;
[[1==0]
[Timer T1=0.3s]

[Timer T3=0.7s]

RE[12==1]

I1: emergency stop

12: RUN button

111: STOP button

118: button to control 012

0O1: Machine 1 OUTPUT

02: Machine 2 OUTPUT

06: Machine 3 OUTPUT

012: Machine 3 OUTPUT on State41 and button 118
03: ON for running mode on State11 only
AIl: Analog input 1 0/10V

AI2: Analog input 2 010V

AO1: Analog output 1 0f10V

AOZ: Analog output 2 010V

RE: Rising Edge

State4l

[ 1
Ldofos=or-4, J

do/If {118==1) 012=0N else 012=0FF;

[Timer T2=0.5s] [Timer 4 =0.7s] RE[I11==1]
1-1 Settings on LDmicro:
B PLC Configuration
PLC Cycle Time (ms): | 10,000 TimerQ|1: |0 [I¥PicCycleDuty

MCU Crystal Frequency (MHz): | 16,000000
9600

Available PLC Cycle Time: min=16 us, max=16 ms (16,384 ms)
Fact PLC Cycle Time=9,984 ms with clocksPerCycle=159744
MCU PLC Timer0: prescaler=1024, divider=156

TOM,TOF,RTO min Delay=10 ms (10 ms)
TOMN,TOF,RTO 8bit max Delay=1,27 s
TON,TOF,RTO 16bit max Delay=327,67 s

TOM,TOF,RTO 24bit max Delay=83,8861 ks

Mo serial instructions (UART Send/UART Receive) are in use; add one to progra
setting baud rate.

The cycle time for the 'PLC' runtime generated by LDmicro is user-configurable.
cycle times may not be achievable due to processor speed constraints, and very]
times may not be achievable due to hardware overflows. Cycle times between 1
ms will usually be practical.

The compiler must know what speed crystal you are using with the micro to cor|
timing in clock cycles and timing in seconds. A 4 MHz to 20 MHz crystal is typica
speed grade of the part you are using to determine the maximum allowable clo
before choosing a crystal.

He LDmicro - Program Editor - C\Users\Emmanuel\Desktop\arduino tomation\32|0 board with MEGA 2560\Mega25

File Edit

0001

Settings | Instruction  Simulate
MCU Parameters... |
»|[w] Atmel AVR ATmeg=2360 100-TQFP

Microcontrollers: TODO and DOME Ll

Compile Config Help

Microcontroller

Atmel AVR ATI0USB64T 64-TOFP

0002

™

0003

Atmel AVR ATmega128 64-TQFP
RStatell XI1
1L 1/10 Atmel AVR ATrnegat4 64-TOFP

RE1L Atmel AVR ATmegal62 40-PDIP

0004

Atmel AVR ATmega32 40-PDIP
Atmel AVR ATrmegal6 40-PDIP

RStatell Rstatell
I /1

| Atmel AVR ATmega48 28-PDIP
RSE?E?N RELO | Atmel AVR ATmega88 28-PDIP

171
Atmel AVR ATrega168 28-PDIP

Rﬁl% Atmel AVR ATrmegz328 28-PDIP

0005

| Yy
T REL1 i Atmel AVR ATmegal64 40-PDIP
1L

171 Atmel AVR ATmega324 40-PDIP

RStateld Atmel AVR ATmegab44 40-PDIP
11

0006

Atmel AVR ATrnega1284 40-PDIP

Atmel AVR ATmega8 32-Pin packages
| Atmel AVR ATmega8 28-PDIP

Microchip PIC16F628 18-PDIP or 18-501C
Microchip PICT6F38 18-PDIP or 18-50IC
Microchip PICTEF819 18-PDIP or 18-501C
Microchip PICTEFE77 40-PDIP

Microchip PIC1EF876 28-PDIP or 28-501C
Micrachip PICT6F887 40-PDIP

Microchip PIC16F886 28-PDIP or 28-501C

Controllino Maxi / Ext bytecode

ANSI C Code

| Interpretable Byte Code
| Extended Byte Code

| Metzer Byte Code

| (no microcontroller)

Name

Pinon M. MCUP.." PinName

Address Size

Atmel AVR ATmega2360 100-TQFP processor clock 16 MHz

Teycle=10 ms F=100 Hz F/2=50 Hz Neycle=0 T=0s




1-2-Program the ladder: a translation of the state diagram

| have got some working problems with LDmicro to Mega2560 pin maping:
-PEO and PE1 for 11 and 12 don’t run as digital I/O even with some limited port manipulation on the
software. So | used a switch to link this pins to PC1 and PD7
-PFO, PF1 and PF7 don’t run as outputs even with some limited port manipulation on the software. So I link
with a wire: PKO to PFO, PK1 to PF1 and PK2 to PF7.
-and then, PL5 link to PB6 and PL3 link to PB7 because LDmicro doesn’t allow you to use PWM on PL5 and
PL3 ??!!

| choose on purpose 4 different timers with no link to demonstrate the multitasking process.

BH LDmicro - Program Editor - C\Users\Emmanuel\Desktop\arduino tomation\3210 board with MEGA 2560\mega.. — =

File Edit Settings Instruction Simulate Compile Config Help
. "~
» Master machine
0001
0 R5tateld XI1 RE1Q
0002|------- e ] [ e - ()------+
28 Rstatell XI1 RE11
0003 -—---- ] [—-mmeemee 1 [ (-
28 RE11 RStatell
0004 -=--—-- e Y G
50 |
120 RStateld RsTatell |
——————— i
Rstateld RE10 |
——————— e [
RE1Q R5tatell
0005 ------- 1 [ o { )=
36 |
a0 Rstatell RE11 |
——————— [-—————mm -]/ [+
N
RStatell yol
0006 -----—- 1 [ | - - - - - --(R) .
G4
193 | Y02
| -- --- -- -- --- -- -- --- --(R) E
| Y06
| -- --- -- -- --- -- -- --- --(R) E
| Yol2
| -- --- -- -- --- -- -- --- --(R) E
| RState20
| RState?l
| RStatel30
| -- --- -- -- --- -- -- --- --(r B
| RStatell
| -- --- -- -- --- -- -- --- --(r B
| RStated0
| -- --- -- -- --- -- -- --- --(r B
| Rstatedl
[ —_— - [ —_— - [ —_— - R .
R5tatell _ _ RRESTatell
0007|------- 1 [---——--- [_/ osR/ N_]---- -- -- --- -- -- --- --() E
51 Rstatell o3
0008)------- 11[--- -- --- -- -- --- -- -- --- - E




24 AreadPKl
0009 -- -- -- -- -- - - - - - -- -- -- {READ ADC}----
46 AreadPK0
0010) -- -- -- -- -- - - - - - -- -- -- {READ ADC}---~
12
46 {oTv ouTY1:=}
0011) -- -- -- -- -- - - - - - -- e e {AreadrPkl / 11}
13
31 {oIv DUTY2:=}
0012 -- -- -- -- -- - - - - - -- e et {AreadrPk0 / 11}
13
Ex Rstatell {Mov CUTY:=}
0013)------- 11 + -- -- - - - - - -- EEREEE R i CUTYL}
22 |
41 | {Mov  DUTY22:=}
+- -- -- - - - - - -- o i CUTY2}
Rstatell {mov DUTY:=}
0014|---—--- 11 i -- -- - - - - - -- S i 0}
35 | IMov  oUTY22:=}
+- -- -- - - - - - -- e et i 03}
oUTY 61 kHz
0015) -- -- -- -- -- - - - - - -- e e {PuM PPEGOUTpin}—
12
56 CuUTY22 61 kHz
0018 -- -- -- -- -- - - - - - -- e et {PuM PPE7OUTpPiN}-
1

On State10 every output must be reset and all the states of the slave machines too.
A rising edge on State11 event (OSR function) launches the 3 slaves.
| use 2 analog inputs POT1 on PKO and POT2 on PK1 to control PB6 linked to PL5 and PB7 linked to PL3.

The_machine 1: blink O1

0l ; slave machine 1
0008
58 RState20 T1 RE20
0009)------- 1[--------- [TON 300 M5]-------mmm oo mmmm oo (4]
58 RState2l T2 RE2L
0010]------- 1 [----—---—-- [TON 500 M5]-—mmm oo mm oo m oo (]
56
152 RREStatell Rstate2d
0011} ------- T [ T ---------------------------------------- [
96 RE21 |
——————— ] [———————————————————————T
RState20 RE20 |
——————— [-———— -1/ [+
RE20 Rstate?l
0012|----—-- J [ b (D]
14 |
24 RState2l RE21 |
——————— I -1/ [+
RState?l Yol
0013)----—-- T [mmmmmm (D]

The machine 2: blink 02

ol ; slave machine 2
0014
58 Rstate30 13 RE30
0015)------- 1 [-----—-- [TON 700 M8 mmmmmm = mm o oo oo oo oo oo oo [ P —
58 Rstate3l T4 REIL
0016 ------- J [ P [TON 700 M8 ] —mmm oo oo [ E——
20
152 RRESTatell RSTate30
0017|------- 1[---- i ------------------------- ( J=mmm--q
55 RB31 |
——————— 1 [———————————————————————T
RState3l RE30 |
——————— [---—--1/ [+
RE30 RS5tatedl
0018)-----—- 10[---- S [ [E—
14 |
24 Rstatell RE31 |
——————— 1 [T/ [
RState3l Y02
0019' ------- I Rt ()1

The Machine 3: RUN/STOP 06 and switch ON 012 if 118 is pushed within the State41.




C ; Slave machine 3
ao20
18
34 Rstatedl RREILZ
0021f-------] [ ] [----
18
34 R5Tatedl RREI11
0022|-------1 [ 1 [----
20
152 RStatell
0023| - 11
9% RE41
- 1I
RStatedl RE40
- 10 1/[----
RE40
0024 - 11
58 Rstatedl RE4L
- 1T 1/[----
RStatedl
0025 - 11 '
24 |
48 | XI18
ommmmee 1 [----
XI12 _ _
0026 ------- I [/ osr/ M\]
24
48 X111 _ _
0027 [------- T [--mmmeee [/ osR/\.]
34 [— [END] = mmmmmmmmmmmm e

R

statedl
(

The list of INPUT/OUTPUT addresses on the microcontroller and the internal relays used in the ladder.

Name
DUTY
DUTY1
DuUTY2
DuUTY22
XN

X111

X118

X2

Y01
Y012
Y02

Y03

Y06
AreadPKD
AreadPK1
PPBEoutpin
PPBToutpin
RE1D
RE11
RE20
RE21
RB30
RE31
RB40
RB41
RREIT1
RREI2
RREStatell
RState10
RState11
RState2
RState2l
RState30
RState31
RStated
RStated]
T1

T2

T3

T4

Type
general var
general var
general var
general var
digital in
digital in
digital in
digital in
digital out
digital out
digital out
digital out
digital out
adc input
adc input
PWM out
PWM out
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
int. relay
turn-cn delay
turn-on delay
turn-on delay

turn-on delay

State
DheDOD

11

%OOOOOOOOO
"

|

PR
PWH

OO0 0O 0 0 0 0000000000000

;0000=0=0ms
00000 =0=0ms
o000 =0=0ms
D00 =0=0ms

Pin an M..,

MCU P...

PC1
PD3
PF4
PD7
PG3
PE4
PE3
PH3
PAB
PKO
PK1
PBB
PET

Pin Name

PG5/0COB

PE3/OC3AJAINT
PH3/OC4A

PBE/OCIB/PCINTG
PBT/QCIC/OC0A/PCL..,

Address
Dhe20d

26 (BIT1)
29 (BIT3)
e2f (BIT4)
%29 (BITT)
34 (BITS)
0108 (BIT4)
Ox2e (BIT3)
0102 (BIT3)
022 (BITE)

25 (BITE)
25 (BIT7)

(200 (BIT2)
(200 (BIT4)
(202 (BIT4)
202 (BITS)
215 (BIT2)
0215 (BIT3)
212 (BIT1)
(212 (BIT3)
x21a (BIT2)

D202
0200
D200 (BIT3)
Ox201 (BIT2Z)
0201 (BIT3)
0x201 (BIT4)
0x201 (BIT3)
Ox201 (BITE)
201 (BITT)

a1

213

%216

218

BIT1)
BIT1)

Size Modbus a...
2 bytes
2 bytes
2 bytes
2 bytes
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 pin/2...
1pin/2...
1 pin
1 pin
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit
1 bit

2 bytes

2 bytes

2 bytes

2 bytes




1-3 Compile the program in .hex file:

File Edit Settings Instruction Simulate | Compile | Config Help
24 2
63] ; slave machine 1 | ol = |
Omg Compile As...
0 Rstate2( T1 Compile HEX 0
< ] Trmeememsn [TON 300" s [ S ONE Compile HE( > ASEAT I ) < ===
64 Rstatell T2 i il
0010f--—-——- 1 B s [TON 500 ms Compile ANSIC
23
64 RREStatell DOME: Compile HI-TECH C for PIC e20
0011 -------] [-----mmmmmmmmmee | e
44 1t DOME: Compile CC5 C for PIC
125 RE21
------- 1 ——— DOME: Compile AVR-GCC, Atmel AVR Toolchain, WinAVR C
Rstate?l RE20 DONE: Compile CodeVisionAVR C
————————————————————— 1/[---
DOME: Compile Sketch for ARDUING
RE20 e21
0012)------- s DOME: CompilePASCAL Q-
36
96 RStiltiEEl Rﬁ% Compile Interpretable Byte Code
Compile Interpretable Extended Byte Code
RsTatezl L
De g ====== e Call flashMcu.bat | e
24] ; slave machine 2 Call readMcu.bat Ctrl+F&
D014
0 Rstatell T3 RE30D
R 1 [--—---—-- [TON 700 ms]---————— oo ( )-————-1

Compile successful; wrote IHEX for AVR to
'C:hUsers\Emmanuel\Desktop\arduine tomation' 3210 board with
MEGA 2360\mega2360multitask. hex',

Remember to set the processor configuration (fuses) correctly. This
does not happen autormatically.

Used 1941/131072 words of program flash (chip 1% full).
Used 16/8192 byte of RAM (chip 0% full).

1-4 Launch Xloader downloader:

X Hioadervio

Because the Mega board is uploaded with an USB wire not USBasp, you can’t use Kazhama anymore to
download the .hex file. Xloader does the job.

Select the good Microcontroller:

Heax file
|C:"-.Users"'-.E|11manue|"'-.Desktnp"| | |
Device
Mega(ATMEGAZ560) v

MegalATMEGA1280)
Duemilanove/MNano(ATmega3Z8)
Duemilanove/Nano{ATmega 168)
Uno(ATmega32s
MegalATMEGAZ560)

Load the hex file you have just created:




X Xloadervi.. - ©

Hezx file
CAUsers\Emmanuel\Desktop* l:l
Device ’
MegalATMEGA2560) x Quvrir
COM_port Baud rate
CoMT v | [115200 T .+ arduino tomation » 3210 board with MEGA 2560 v & Rechercher dans: 3210 board ... @
Upload About Organiser - Nouveau dossier SE @
i A Nom ’ Modifié le Type
B Bureau , AvrStudio Dossier di
£l Emplacements récents J Cwlwr Dossier di
4. Télechargermnents . LDmicro Ferum - LDmicre.GitHub news ... Dossier di
. LDmicro4.2.3 Dossier di
*d Groupe résidentiel , PROTEUS Dossier di
. stateESSAIS2560_201_120 Dossier di
M CePC . XLoader Dossier di
i Bureau || mega2560multitask.hex Fichier HE
| Documents
=| Images
J Musique
& Téléchargements
& Vidéos i & 2
E\ Nom du fichier : | mega2360multitask.hex w| | hexfiles (*.hex) >
ibreOffice 5.2 Ouvrir Annuler

Switch off the 321/0 board on RUN (to connect the pins D10, D11, D12 and D13 to the digital outputs, here
they are not the SPI bus).
Select the good COM port and Upload:

A Xloadervi.. - [T X Xloadervi.. - [T

Hex file Heax file
MUsers\EmmanuelDesktop®| | ... C:Users EmmanuelDesktop®

Device Device

Mega(ATMEGAZ56D) W Mega(ATMEGAZEED) W
COM port Baud rate COM port Baud rate
cComi1 v | 1115200 CoM1 v | (115200

Upload About About
Uploading... 2| 1] 3882 bytes uploaded

That’s it and enjoy.

2-Multitasking with programming on Arduino IDE 1.8.2 using SM
library:

In order to use pins 0 and pin 1 on the MEGA 2560 board you need to manipulate the port E with this trick:
DDRE = DDRE | BO0O001001; //D0 as output and then input, unless: not running
DDRE = DDRE | BO0O001000;
You need also to disable Serial communication, disconnect all the links needed on LDmicro and put the
switches as advised in the supplied guide.




X

o)

Fichier Edition Croquis OQutils Aide

MEGAZEG0multitask

#include «5SM.h>//state machine library ~
#include <SPI.h>

#include «<Ethernet.h>

#include "Modbus.h™

Hudbus Mb;

5M Master(sStatel0):;//add & before the initial state on IDE 1.6.8 and above
5M Machinel (sState20):

5M MachineZ? (sS5tate30);

SM Machine3(zStated0);

int etat = 0;

void setup() |
uinté t mac[] = [ 0x90, OxA2, O0xDA, Ox00, Ox51, Ox0& };
uinté_t ip[] { 192, 168, 1, & }:
uinté_t gateway[] £ 1%2,.168, 1,3 }>
uinté_t subnet[] = { 255, 255, 255, 0 };
Ethernet.begin{mac, ip, gateway, subnet); //Avoid SPI pins, pin 4 and pin 10 when using ethernet shield
//fdelay(5000); //Time to open the terminal
//fS5erial.begin{9600); NO!! IF YOU USE tx d0 AS INFUT!!!!!

pinMode (4, OUTEUT):
pinMode (S, OUTPUT):
pinMode (6, OUTPEUT):
pinMode (7, OUTEUT):
pinMode (26, OUTPUT) »
pinMode (28, OUTEUT):
pinMode (30, OUIPUT):
pinMode (32, OUTPUT):
pinMode (34, OUTEUT);
pinMode (RO, OUTIPUT):

pinMaode (A1,
pinMode (A7,
DCRE = DLDRE
DCRE = LDORE
pinMode (14,
pinMode (9,

pinMode (8,

pinMode (15,
pinMode (16,
pinMode (17,

OUTEUT) ;
OUTEUT) ;
| BOOOO1001;
| BOOOOL1000;
INEUT) ;
INEUT) ;
INEUT)
INEUT) ;
INEUT) ;
INEUT) ;

/D0 as output and then input, unless: not running

DOED = DDRD | BOOOO111l; //d18 d4d1% 420 421 as cutput and then input, unless: not running
DOED = DDED | BOOOOOOOQO:

f/pinMode (18, INFUT)://not needed!!!!!

/fpinMode (19, INFUT):

/fpinMode (20, INPUT):

/fpinMode (21, INPUT):

pinMode (A135,
pinMode (A2,
pinMode (A3,
pinMode (A4,
pinMode (AS,
pinMode (A6,

//Mb.R[20] =

INEUT)
INEUT) ;
INEUT) ;
INEUT)
INEUT) ;
INEUT)
1500;




void leoop({) |

EXEC (Master) :
if (digitalBRead{d) == LOW) {
Machinel.Finish{); Machine2.Finish(); Machine3.Finish{):
}
1f (({digitelEead(0) == HIGH) &= Machinel.Finished &= Machinel.Finished z=
EXEC (Machinel) ;
Machinel.Set (State2l);
EXEC (Machine2)»
Machine2.Set (State30);
EXEC (Machineld)»
Machine3.Set (Statedd);

//The Master machine//// /i F i il riririiridiiriiirsidirirtriirsiiisy
State StatelO() {

digitelWrite (4, LOW):

digitalWrite (5, LOW):

digitalWrite (28, LOW):

digitalWrite (A7, LOW):

digitalWrite (6, LOW):

gnalogiWrite (44,0);

eanalogWrite (46,0);

if (digitalRead{0) == HIGH) Master.Set(Statell):

Ztate Statell() {
digitalWrite (6, HIGH);
enalogWrite (44, {analogRead (A9))/4);
gnalogiirite (46, {analogRead (A8)) /4);
EXEC (Machinel) ;
EXEC (Machine2) ;
EXEC (Machine3);
if (digitalRead{0} == LOW) Master.Set(Statell);
}

FfThe Machinel/ S/ A il Al irdiiiidirisdirdiriifsrsiidtriiirsiirsiiriiiiy
State State20() |
digitelWrite (4, LOW):
if (Machinel.Timecut(300)) Machinel.Set{State2l) :
}
State Statell() |
digitalWrite (4, HIGH):
if (Machinel.Timecut(500)) Machinel.Set (State20) ;

FfThe Machinel/ /A rfrriifdiriidiiisdiridriisrsiidr s rrdirriirsiitiiiiirsiy
3tate State30() {
digitalWrite (5, LOW);
if (Machine?.Timecut(700)) Machine?l.3Set (State3l) ;
}
State State3l() |
digitalWrite (5, HIGH):
if (Machine?.Timecut(700)) Machine?.3et (State3l) ;

Machine3.Finished)

{




State Statedl{) {
digitalWrite (28, LOW):
if ({(RE({digitzlR=zd(l), etat) == 1)) Machine3.Set(Statedl) ;
}
State Statedl() {
digitalWrite (28, HIGH):
ead (A4) == HIGH))

if ({di
(A7, HIGH):

digit

else di

if ({RE{digitzlBeszd(18), etat) == 1)) Machine3.Set(Stated0) :

3-Multitasking with programming on Arduino IDE 1.8.2 using SM

library and supervising on AdvancedHMI:
You need to switch on O1 to pin24 in order to disconnect D4, a pin used by the Ethernet shield.
The shield is only connected to the MEGA 2560 board by:

-pin D4

-pin D10

-ICSP connector (SPI bus, GND, +5V).

The control panel is made of:
-an Emergency mushroom head button
-a light to know the emergency button state
-a light to know if we are on emergency state
-a blinking light for Machinel
-a blinking light for Machine2
-a light for Machine3 switched ON/OFF with the push-buttons RUN and STOP
-a light switched ON/OFF with a selector switch during the run of Machine3 only
-2 digital panels meter for 2 analog inputs

-2 gauges for 2 analog outputs
o AdvancedHMI v3.99t - B

11 EMERGENCY EMERGENCY

released

ON EMERGENCY

Machine1

Machine3 Machine2

ANALOG INPUT Al ANALOG INPUT AI2

58EBE]




When you push the emergency: the master machine stays in state 10 (Reset of all the system) but it’s not
safe because at the same time the power must be switch off on the actuator (EMERGENCY RULE) and it’s
only done with the real mushroom push-button.

When you close the mainform of advancedHMI, the system is reset on state10.

The modified code of the Mainform:

[ ETI gAY R @ IainForm.vb [Création] & >

4

% (MainForm Evénements) ~ % FormClosing

ElPublic Class MainFo

chusers\emmanuel\desktop\arduino tomation'32io board with mega

1
scadamultitaskanaloghadvancedhmitmainform.vb [Création] |

4

Dim flag As Boolean = False 'flag du sélecteur 2 positions Y
Dim valeur As String
Dim result As Integer

P

'* Stop polling when the form is not visible in order to reduce communications

'* Copy this section of code to every new form created

Private

NotFirstShow As Boolean

P

=] Private Sub Form_VisibleChanged(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.VisibleChanged
'* Do not start comms on first show in case it was set to disable in design mode

If NotFirstShow Then
AdvancedHMIDrivers.Utilities.StopComsOnHidden (components, Me)

Else

End
End Sub

NotFirstShow = True
T

.NET does not close hidden forms, so do it here

'* to make sure forms are disposed and drivers close

= Private Sub MainForm_FormClosing(sender As Object, e As FormClosingEventArgs) Handles Me.FormClosing

Dim

index As Integer

ModbusTCPComl.Write (48821, @) 'STOP the system when close main forn]
While index < My.Application.OpenForms.Count
If My.Application.OpenForms(index) IsNot Me Then

End
End Sub

My.Application.OpenForms(index).Close()

End If
index += 1
While

= Private Sub SelectorSwitch_Click({ByVal sender As System.Object, ByVal e As System.EventArgs) Handles SelectorSwitch.Click
‘pour un mode toggle avec des sémaphores

If (

Else

End
End Sub

= Private

flag) Then

selectorswitch.BackgroundImage = My.Resources.ResourceManager.GetObject("btDROIT™)

ModbusTCPComl.Write (48851, @)
flag = False

Selectorswitch.BackgroundImage = My.Resources.ResourceManager.GetObject("btGAUCHE")

ModbusTCPComl.Write(4@051, 1)
flag = True
If

Sub Buttenl_MeuseUp(sender As

Object, e As EventArgs) Handles Buttonl.Mouselp

Buttonl.BackgroundImage = My.Resources.ResourceManager.GetObject("bpjaune™)

Madb
End Sub

= Private Sub Buttonl_MouseDown(sender As Object, e As EventArgs) Handles Buttonl.MouseDown

usTCPComl.Write(4@831, @)

Buttonl.BackgroundImage = My.Resources.ResourceManager.@GetObject("bpjauns0n™)

Modb
End Sub

usTCPComl.Write(4@@31, 1)

= Private Sub Pilotlight4 ValueChanged(sender As Object, e As EventArgs) Handles PilotlLight4.VvalueChanged

If PilotLight4.Value = "1" Then
PictureBoxl.BackgroundImage =

Else

PictureBoxl.BackgroundImage =
End If

End Sub

My.Resources.ResourceManager.GetObject("Vbleuon™)

My.Resources.ResourceManager.GetObject("VbleudFF")

= Private Sub SquareIlluminatedButtonl_Invalidated(sender As Object, e As EventArgs) Handles SquareIlluminatedButtonl.Invalidated

wvaleur = ModbusTCPComl.Read(48131)

DigitalPanelMeterBluel.Value = valeur

valeur = ModbusTCPComl.Read(48141)

DigitalPanelMeterBlue2.Value = valeur

End Sub



| e —em
Private Sub Form_Shown(sender As Object, e As EventArgs) Handles Me.Shown
valeur = ModbusTCPComl.Read(40892)

DigitalPanelMeterBluel.Value = valeur

End Sub

m

=] Private Sub DigitalPanelMeterBluel Click(sender As Object, e As EventArgs) Handles DigitalPanelMeterBluel.Click

End Sub

=l Private Sub Meter2l_Click(sender As Object, e As EventArgs) Handles Meter2l.Click

End Sub

El Private Sub PictureBoxl Click(sender As Object, e As EventArgs)| Handles PictureBoxl.Click

End Sub F

=l Private Sub PilotLightl_Click(sender As Object, e As EventArgs)

| End Sub
End Class

The modified arduino sketch:

#include <SM.h>//state machine library ~
#include <SPI.h>

#include <Ethernet.h>

#include "Mudbus.h”

Mudbus Mb;

SM Master(sStatell);//add & before the initial state on IDE 1.6.8 and above
SM Machinel {sState20);
SM Machine2 (z5tate30);
SM Machine3(zStated0);

int etat = 0;
int Ilmb=0;
int waluel;
int wvalue2;

woid setup() {
uinté_t mac[] = [ 0x%0, OxA2, OxDA, Ox00, Ox51, Ox0& };
uinté_t ip[] { 182, 1leg, 1, 144 }:
uinti_t gateway[] {1582, 188, 1, 1 };
uinté_t subnet[] = { 255, 255, 255, 0 }:
Ethernet.begin({mac, ip, gateway, subnet); //Avoid 5PI pins, pin 4 and pin 10 when using ethernet shield
delay (5000); //Iime to open the terminal
//5erial.begin(9600); NO!! IF YOQU USE tx 40 AS INPUT!!!!!

pinMode (24, CUTEUT)://pin 4 is disconnected and replace by pin 24 owing to a switch
pinMode (5, OUIPUT):
pinMode (6, OUTPUT);
pinMode (7, OUIFUI);
pinMode (26, OUTEUT):
pinMode (28, OUTEUT):
pinMode (30, OUTEUT);
pinMode (32, OUTEUT);
pinMode (34, OUTEUT):
pinMode (80, OUTEUT):
pinMode (31, OUTEUT):
pinMode (A7, OUTEUT);




DORE = DCDRE | BO0OO01001; //D0 as output and then input, unless: not running
DDRE = DCEE | BOOOO1000;

pinMode (14, INPUT):

pinMode (9, INPUT):

pinMode (8, INPUT):;

pinMode (15, INPUT);

pinMode (16, INPUT):

pinMode (17, INPUT):

DORED = DDRD | BOOOO1111; //dl1& dl19% 420 421 as cutput and then input, unless: not running
DDRD = DCOED | BOOOOOOOO;

f/pinMode (18, INFUT)://not needed!!!!!
//pinMode (19, INFUT):

//pinMode (20, INPUT):

//pinMode (21, INPUT);

pinMode (A15, INPUT);

pinMode (A2, INPUT):

pinMode (A3, INPUT):

pinMode (A4, INPUT);

pinMode (A5, INPUT):

pinMode (A6, INPUT):

J/MEL.R[20] = 1500;

1

woid loop() {
Mb.Run);
Mk.R[400] = 0;//hide & Pilotlight4 on HMI
/*Mb.R[20] -> digitalRead(0);Il
.B[30] -> digitalRead{l);I2
.R[40] -> digitalRead{18);
digitalRead (
digitalWrite(
digitalWrite(
digitalWrite (2f
.R[30] <- digitalWrite
.R[100] <- digitalWrite(&, LOW);03

5EEEEEEE

*

EXEC (Master) ;
Ilmk=Mk.E[20];

if (digitzlRead(0) == LOW || Ilmb==0) {
Machinel.Finish{); Machine2.Finish{); Machine3.Finishi{);
}
if {{{digitzlBead{0) == HIGH) &5 (Ilmb==1) } s& Machinel.Finished sz Machine2.Finished =z Machine3.Finished) {

EXEC (Machinel);
Machinel.S5et (State20);
EXEC (Machine2)
Machine?.Set (State30);
EXEC (Machine3);
Machine3.5et (Stated0);

ffThe Master machineS/ /S / /fffrFifiiiiiddiifiiiiiiiiriitiiidiisiirsiiis
State StatelO() |

digitalWrice (24, LOW):

ME.ER[60] = 07

digitalWrite (5, LOW):

Mb.R[T0] = 0O;

digitalWrite (28, LOW):

ME.E[B0] = 0;

digitalWrite (A7, LOW);

Mb.E[90] = 0;

digitalWrite (6, LOW);

Mk.E[101] = 07

Me.E[100] = 1;

analogWrite (44,0);

Mk.ER[110] = 0O;

analogWrite (46,0} ;

Mk.E[120] = 0;

if {({digitalRead(0) == HIGH) &s& (Ilmb==1)) Master.Set(Statell);




State Statell() {
digitalWrite (6, HIGH):
Mb.E[101] = 1;

Mb.E[100] = 0;
valuel=analogRead (A9) 7
Mb.E[130] = waluel;
analogirite (44,valuel/4);
Mb.E[110] = waluel/4;
value2=analogRead (A8)
ME.E[140] = walue2;
analogirite (46, value2/4);
Mb.E[120] = walue2/4;
EXEC (Machinel) ;

EXEC (MachineZ2) ;

EXEC (Machine3);

if (digitalRead({0) == LOW || (Ilmb==0)) Master.Set(Statell);

£/ The Machinel /707 iidddiid i s id it i dididiididdiididiiiidiririsds
State Statell() {
digitalWrite (24, LOW);
Mb.E[E0] = O;
if (Machinel.Timeout(300)) Machinel.Set(Statell) ;
}
State StateZli) {
digitalWrite (24, HIGH);
Mb.E[e0] = 1:
if {(Machinel.Timecut(500)) Machinel.S3et(Statell) ;

FAThe Machinels A 885 i iddi it i it id i id i i i i tiifiddfiddfidddsiidsiids
State State30() {
digitalWrite(5, LOW):
Mb.E[70] = 0;
if (MachineZ.Timeout(700)) MachineZ.Set{5tate3l) ;
}
State State3l() {
digitalWrite(5, HIGH):
Mb.E[70] = 1;
if (MachineZ.Timeout(700)) MachineZ.Set{5tate30) ;

F#The Machine3/ /7P E7FFETEERLETETERETESFSELTLETETET RIS E PSS
State Statedl() |

digitalWrite(28, LOW);

Mb.E[80] = 0O;

M:.E[S0] = O;

hith ttREtdigitﬁlReadtlh, etat) == 1) || (EE(Mb.E[30], etat) == 1)) Machine3.3et(3tatedl) :
}
State Statedl{) {

digitalWrite (28, HIGH):

ML.E[B0] = 1;

if ((digitalBead(A4) == HIGH) || Mb.R[50] == 1)

{ digitalWrite (A7, HIGH):

Mb.E[90] = 1;

}
else |
digitalWritce (A7, LOW):
Mb.E[90] = O:
}
if ((RE{digitalFeadil8), etat) == 1} || (RE{Mb.E[40], etat) == 1)) Machine3.S5etiStatedd] ;




4-Multitasking with programming on Yakindu and using Arduino

libraries inside:
4-1 Create the project:

File Edit Mavigate Search Project Run  Window Help
|&||o|| w | ‘o Run va_‘—,.cardu'moPLC v ‘um|®ArduinoU§Basp v ‘-rﬁ'Lﬁ]"&dl &Y

@OEH I BEE v-0-2- Bl G [uiceacces] || 29 | F] @ &
P Proj.. s:;l = 5 =5 » =g
= B~

& [ arduinoPLC Mo consoles to

[ ﬁ essal

[ @5 LEDatmega

[ ﬁ TWOstates

b 2 TWOstates2mudb

e :

20k

Project...

Code Generator Model
Statechart Model

Show In Alt+Shift+W »

Copy Ctrl+C
Copy Qualified Name

Paste Ctrl+V
Delete Delete

Medeling Project

Example...

3o i

Other... Ctrl+M

Import..

EE

Export...

Refresh F3

e

Discovery 4

Select a wizard

Wizards:

| type filter text

i (= Papyrus

I = Plug-in Development

= Sirnus

[ (= Xcore

b (= Xpand

I = Xtend

= Xtext

o=y YAKINDU SCT

4 = YARKIMDU Statechart Tools for Arduino
|'}"' Arduine Project with YAKINDU Statechart

(= Other

i = Examples




Y -

New Arduino SCT Froject
Specify name and working set of the new Arduino 5CT project.

Project name: | MEGAZSE0multitasking |

Use default location
Location: | Chllsers\EmmanueSTATE MACHINE MAJORICC\MEGAZ2560multitasking Browse...

Choose file systern: | default v

Working sets
[ ] Add project to working sets
Warking sets: ¥ select...

@ <Back || Nex> Finish

Next

New Arduino SCT Project Fc}

Specify the properties of the Arduine 5CT project.

Statechart Name: | MEGA2560multitasking

Source Folder: | ErC

Generated Source Folder: | src-gen

Cycle Period (ms): 10

Timer Implementation:

Architecture: | Atmel ATmegalbud/32ud W

Atmel ATmegalbud/32ud

Atmel ATmegad8P/28P/168P/328P

M Atmel ATmegafd0/1280/1281/2560/2561
E5P2266

Software

@ Next > Finish | | Cancel




Select the good Timer: Timerl 16 bit, if not you will have troubles to upload.

New Arduino SCT Project
Specify the properties of the Arduino SCT project.

-
Statechart Name: | MEGA2560multitasking |
Source Folder: | (4 |
Generated Source Folder: | Src-gen |
Cycle Period (ms): 110 |
Timer Implementation:
Architecture: |Atmel ATmegatdl/1280/1281/2560/2561 v|
Timer Timer/Counterl (8 bit) Y]
e Timer/Counterl (8 bit) I
Timer/Counter2 (8 bit)
Timer/Counter3 (16 bit)
Timer/Counterd (16 bit)
Timer/Counters (16 bit)
@ < Back Next » Finish | | Cancel
Finish
% Configure Xtext Ex
@ Do you want to convert 'MEGA2360multitasking' to an Xtext project?
["1Remember my decision
| Yes | | No | | Cancel
Yes
File MEGA2560multitasking Created:
File Edit Diagram MNavigate Search Project Run  Window Help
@ |° Run v ||g»‘ MEGA2560multitasking v on: |@ ArduinoUSBasp v ‘ NrEHB By

‘ Tahoma
[ Project Explorer 53 =
N
1+ (% arduinoPLC
b [ essai
B gv“ LEDatmega
i [ MEGAZ360multitasking]

1 §F TWOstates
1+ [F TWostates2mudbus

< >

2 MEGA2560multitasking

~i9
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[m]

=
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4-2 Drawings:
Now draw your state diagram:
To prevent errors and test in local, some tricks to launch:

File Edit Diagram Mavigate Sesrch Project Run Window Help

][

ledON ~ | on: [ @ My PLC uno ~ %]

[&][0][m][@8n

v &l v %8 G > o i Verdana

o VB F|ATH s | Bie G| B

[R][e][®][0n

iR e A 'gVerdana

[ Project Explorer 53 |

vio vB F|A~H~ g | Birar

= = | % *MEGA2560multitasking.sct 51 % TWOstates.sct ®. essaisct

b [ arduinoPLC

p 5 essa New

Go Into
Open in New Window

g Copy
‘ Paste

Delete
Source
Move...

=4

=

TW Rename...
TWi

Import...
Export...

L E

» * Statechart MEGA2560multitasking
L3

Ctrl+C
Ctrl+V
Delete

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Index

Build Configurations

Run As
Debug As
Profile As
Team
Restore from Lecal History...
Acceleo
W Run C/C++ Code Analysis
Compare With
li Discovery

ﬁ MEGAZS! Configure

3 1600x900:2| Properties

» fsks @ Problems [0 Properties 32

A2560multitasking

nirce T
o <

Alt+Enter

[ Project Explorer 23'] ¥ = 0 | % *MEGA2560multitasking.sct 53 % TWOstates.sct ®.  essaisct
b (2 arduinoPLC » ®. Statechart MEGA2560multitasking
b EF essai
b (2 LEDatmega
b £ ledON
4 [ MEGA25680muttitasking Statel1
b (& build Statel0
4 G model n
4 & MEGAZS60multitasking. !
» | statechart MEGA2SS  MNew 2
. [ MEGAZS0multitasking  pen B
b & TWOstates -
Open With
b TWOstates2mudbus pen Wit '
Copy Crl+C
Paste ChrlsV
¥ Delete Delete
Move... . . .
Source Refactor Mavigate Search  Project Run  Window
Rename... F2
fu Import.. Mew Alt+Shift+M »
By Export..
by B "
Open File...
Refresh =
T [ Open Projects from File System...
Run As 3
Debia e i Close Ctrl+W
hpaleds ) Close All Ctrl+5Shift+W
Team »
Freptace With ' Save Ctrl+5
Accelen »
% Run C/C++ Code Analysis jperties 13 o | SaveAs...
Sompare Wil " kgen - MEGA2560multitasking/m: |@ Save All Ctrl+ Shift+s
1% Discovery »
Validate ’ Revert
A% MEGAZS60multitasking.sgen - MEG]  Run Workflow ’
Propertics Alt+Enter Move...
File Edit Diagram Mavigate Search Project Run Window Help
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[ Project Explarer 2 |

¥ = 0 | %, *MEGA2560multitasking.sct 37 % TWOstates.sct

» 5 arduinoPLC

b *._ Statechart MEGA2560multitasking

File Edit Diagram Mavigate Search Project Run  Window Help
EI |° Run v||&°|edON v |om|®MyPLCuno
] > & » %5 &G v o v i Verdana vi9 B ! | AxdHh~ F~v — v| s

.

Sometimes ybﬁ need to restart YAKINDU.

[ [ essai Mew 3
12 LEDat
P o ki, Go Into
b (5 ledON
4 @ MEGAZS Open in New Window
» B Arch n
BE Copy crlsCc 10 |
[ [Z= builg ri
4 = mod Paste Ctrl+V
b o N 3 Delete Delete
zﬁ N Source 3
b & e Move...
> = src-g
o Rename... F2
4 ?3 iTWOst after 0.3s
b 5= TWOstal puy  Import...
g | Export..
Build Project '
Clean Project
fter 0.55
Refresh F5 |
Close Project
Close Unrelated Projects
Index 3
Build Configurations v
|
Run As 3
Debug As 3
Profile As 3
Team r
Restore from Local History...
Acceleo * | . Problems [E Properties 32
Run C/C++ Code Analysis . y
¥ ) b 560multitasking
Cornpare With 3 0
8%  Discovery r <
ﬁ MEGAZ560m Configure 3
ots : 498 Properties Alt+Enter
File Edit Diagram Mavigate Search Project Run Window Help
[&][0][®m] [0 Run ~ || © MEGA2sEOmutitasking.sct ~ 1| oni | B Local ~EN-ERI B DN
(-0~ f v v D viiverdana Vs VB 7| ATBr s | By T | T o B 100%
[ Project Explorer 57| 45 Debug 2 %|i» v =10
¢ (& arduinoPLC b D <terminated>MEGA2560multitasking sct [Statechart Simulation] b < <terminated> MEGA2560multitasking
b essai
© (2 LEDatmega
4 B ledON ® *MEGA2560mul.. 52 ® TWOstatessct % esssisct % TWostatessct % ledONsct 2 = i)
bl Archives » * Statechart MEGA2560multitasking
b = build -
3 ) = = s Palette 3
4 (= model MEGA2560multitasking main region — i = |
4 % ledON.sct interface: i [% ® ks lf"f M
4 [ Straesbestioanns il I
L:J = MNew 3 Ire u -
= ==0] —_
> Open 2 (= Tools
o ledOl S o Transition
—— [0l —_
b (= sre-gen Copy Ctrl+C
State
4 G5 MecAZsem) g o crl=V S
b (= build - —_—
ag o] Delete Delete Statell c Composite State
- E MEG/ Move... 1 - i - J
N E Rename... B2 Machine1 | Machine2 | Orthogonal State
o MEGA |
11==1
i fu Import... [ 1 \ —
b (= sre-gen |y | Export.. | .
i = L
b G TWOstates Statez( State30 Entry
b (2 TWOstates2r feneh £ | .
Run As » [ 1 5tatechart Simulation | L B o Shallow History
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8% Discovery 3
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Draw the state diagram
J@ MEGA2560multitaskingConnector.cpp b MEGA2560multitasking.sct 2
» *. Statechart MEGA2560multitasking

MEGA2560multitasking main region
interface:
/I Define events and
// and variables here
var I1:integer
var I18:integer

in event I2 State10 |
inevent I11 always/01=false |
var O1:boolean always/02=false
var 02:boolean always/03=false b [11-=0]
var 03:boolean always/06=false | ‘
var 06:boolean always/012=0
var 012:integer always/A01=0
always/AD2=0 | Statell
|| always/03=true
var All:integer -— - . always/AD 1=A11
var Al2:integer always/AD2=A12
Machinel Machine2 Machine3
[ &
[11==1] \
' . )
State20 ] State30 | Smte"f |
= always/06=false |
always/01=false | always/02=false always/012=0

after 300ms after 700ms
<5 i1} [12]
after e after 700ms
State21

State31
always/0 1=true Stated41
I 02=t
ainaxs/ ) always/06=true
[118==1]/012=1
[[18==0]/012=0

I1 declared as integer if you don’t want a RE (rising edge) on the transition.
I2 declared as in event to use the RE function.

4-3 Generate the code:
Now generate the code:

STATE MACHINE
File Edit Diagram Mavigate Search Project Run  Window Help

@ | @ Run v || @ MEGAZ580multitasking.sct v
! Tahoma 9 B ‘ AT ST o " -3:3 T
B Project Explorer 53 HE| ¥ = 8 %, MEGA2SEOmultitaski
b (£ arduinoPLC » *. Statechart MEGA2
> Eﬁ essai
a3 essaiMEGA2560multitasking2
b = build
4 (= model S
» ® MEGA2560multitasking.sct MEGA2 560mul
& MEGAZ560multitasking.sgen interface:
// Define events i
b & sre 11 and vanables
LE src-gen HNew + pteger
. i LEDatmega integer
b (5 ledON Open = ﬁl
> ﬂfj: MEGA Open With * boolean
4 @ MEGAZ560multitas boolean
» (= build Copy Cr+C  boolean
4 = model Paste Ctrl+V JPOIean
. :integer
P MEGA23E0N 9¢  Delete Delete
4 MEGA2560 Move..
4 (= src
» [@ MEGaseny  Rename.. &
> [B MEGAZ5601 oy Import...
4 = src-gen s ot
> [€] ArduinoMa = pots
¢+ [h] ArduinoMa Refresh F5
b [€] ATmega_Ti
> [ ATmega_Ti | | Generate Code Artifacts
> [h HardwareC Run As b
b [€) MEGA2560 Debug As v
> B MEGA2560 Profile As v
o [B sc_types.h = .
> |k Statemachi el ]
b [ TimedState Replace With b
» [h] TimeEvent. Acceleo 3
o [B] Timerlnterf g} Run C/C++ Code Analysis
=]
5 h'Z ot Compare With 3
s i TWOstatesZmudby _
B4 Discovery b
Validate 3
Run Workflow 3
A MEGAZ560multitasking Properties Alt+Enter




Import Arduino libraries needed: SMlib in this case because | need the RE function. Put it in src-gen

4 [P MEGA2560multitasking
» = build
4 = model
» *  MEGA2560multitasking.sct
& MEGA2360multitasking.sgen
4 = srC
» €] MEGA2560multitaskingConnector.cpp
b [ MEGA2560multitaskingConnector.h
4 [= src-gen
ArduinoMain.cpp
ArduincMain.h
ATmega_Timerl.cpp
ATmega_Timerl.h

v

FEERPEPEREREEREEPERER

"

HardwareConnector.h
MEGA2560multitasking.cpp
MEGA2560multitasking.h

sc_types.h

s SM.cpp
s SM.h
B State.h

Statemachinelnterface.h
Timed5tatemachinelnterface.h
TimeEvent.h

Timerlnterface.h

4-4 Complete the code:

Sometimes with Yakindu update the file xxx.sgen has an

error:

*MEGA2560multitasking.sgen 3
g-5g!

GeneratorModel for vakindu::arduino_cpp {
= statechart MEGA2560multitasking {

feature LicenseHeader {
licenseText = "Generated by YAKINDU Statechart Tools for

= feature Outlet {
targetProject = "MEGAZS560multitaskingSCADA"
targetFolder = "src-gen"

= feature Arduino {
userSrcFolder = "src"
timer = "atmega2560.timerl”
a cyclePeriod = 10"

You just have to remove the quote of the cyclPeriod:

ik MEGA2560multitasking.sgen &2

GeneratorModel for vakindu::arduino_cpp {
statechart MEGA2560multitasking {

feature LicenseHeader {
licenseText = "Generated by YAKI

feature Cutlet {
targetProject = "MEGA2560multita
targetFolder = "src-gen"

}

= feature Arduino {

userSrcFolder = "srg"
timer = "atmega2560.timerl™
cyclePeriod = 10

: Build and clean the
project.

Go to src/yourprojectConnector.cpp to modify the code to upload:

4 [ MEGA2560multitasking
s @j Archives
I (= build
4 j= model
. % MEGA2560multitasking.sct
i MEGA2360multitasking.sgen
FIREE
- [€] MEGA2560multitaskingConnector.cpp
- |l MEGA2560multitaskingConnector.h
4 = src-gen
» [ ArduinoMain.cpp
= [B] ArduinoMain.h
- |8 ATmega_Tirerl.cpp
» [h] ATmega_Timerl.h
. [h HardwareConnector.h
- €] MEGA2560multitasking.cpp
» |n] MEGA2560multitasking.h

. [k sc_types.h

= [ SM.cpp

> b SMh

» [0 State.h

. [k Statermachinelnterface.h

- [h| TimedStaternachinelnterface.h
= |n] TimeEvent.h

» [B] Timerlnterface.h

[£) MEGA2580m ultitaskingConnectorcpp 1

a

Svoid

* Generaved by YAKINDU Sgatechart Tools for Arduing v0.4.0 *

#include "

/ #includ

titaskingConnector.n”
r.h>

1titaskingC ultitasking® statemachine) {

1titaskingC

: (MEGA2
this->statemachine = statemachine;

# Raise state machine events before processing them in the state machine's runCvcle()
“void 1titaskingC rai 01
=.q.
// if (buttonPressed) {
/ statemachine->raiseXYZEvent () ;
# Update the hardware depending on the state machine's state.
“void 1titaskingC : sy 0t
/ digitalWrite (LED BUILTIN, statemachipe->get X¥Z()):
= Optimize power consumption by turning off hardware modules that are not needed.

gC leepMode () {

alled in case you are using an AVR hardware cimer,

- usart0 disable():
-_usb_disable () ;

return SLEEP MODE IDLE;



The modified and completed file:

[¢] MEGAConnector.cpp [ *MEGA2560multitaskingConnector.cpp 53 ."._. MEGAZ2560multitasking.sct

/* Generated by YAKINDU Statechart Tools for Arduing v0.4.0 */

#include "MEGA2560multitaskingConnector.h™
// #include <avr/power.h>

#include "../src-gen/SM.h"

int etat=1:

“MEGAZ560multitaskingConnector: :MEGAZ2560mmltitaskingConnector (MEGAZS60mltitasking* statemachine) {

this->statemachine = statemachine;
H
=
* Initialize the hardware.
*/

“woid MEGAZ560multitaskingConnector::init() {
// pinMode (LED BUILTIN, OUIFPUT};

f/ The state machine has already been initialized and =started before
f/ this method is called. Until syncState({) is called the first time
// by the state machine, the hardware iz not in sync with the state
S/ machine. If the cycle period is wery high (let's =ay >> 1s), it
f/ might be better to call syncState () once manually, to get in sync
// with the initial state of the state machine.
// =syncState():
pinMode (4, OUTPUT);//C1l

pinMode (5, OUTPUT);//C2

pinMode (6, OUTPUT);//C3

pinMode (7, COUTPUT) ;

pinMode (26, CUIPUT);

pinMode (28, OUTPUT)://C6&

pinMode (30, COUTPUT):

pinMode (32, COUTDPUT):

pinMode (34, OUTPUT):

pinMode (A0, OUTPUT):

pinMode (A1, OUTPUT):

pinMode (A7, OUTPUT):// /012

DDEE = DDRE | B0O0001001; //D0 a= output and then input, unless:
DDEE = DDRE | B00001000://I1 DO, IZ D1

//pinMode (38, INPUT);

//pinMode (40, INPUT);

pinMode (14, INPUT):

pinMode (9, INPUT):

pinMode (8, INPUT):

pinMode (15, INPUT):

pinMode (16, INPUT);

pinMode (17, INPUT);

DDRD = DDRD | BO0O0O1111; //d18 d19 d20 d21 as output and then

DDRD = DDERD |
//pinMode (18,
//pinMode (19,
//pinMode (20,
//pinMode (21,
//pinMaode (B15,

BOOOQOO0OO0O;

INPUT) ;

INPUT) ;

INPUT) ;
INPUT) ;

pinMode (A2, INPUT):
pinMode (A3, INPUT);
pinMode (A4, INPUT)://I18
pinMode (A5, INFUT);
pinMode (A6, INPUT);

not running

input,

unless:

}
=¥
* Raise state machine events before processing them in the state machine's runCycle(}.
'
2 =iwrpid MEGA2560mmltitaskingConnector: :raiseEvents () {
// e.qg.
f/ if (buttonPressed) {
A statemachine-»raiseXYZEvent ()
f
if (digitalRead(0) == 1} {statemachine->get il (l)}:;}
else statemachine->set_il(0):
éﬁ if (BE(digitalRead(l), etat) == 1) {statemachine->raise i2():}
25 if (BE(digitalRead (18}, etat) == 1) {statemachine->raise i11();}
if (digitalRead(A4) = 1) {statemachine->set_il8(1);}

else statemachine->set_ils (0);

not running

oo

oo



* Update the hardware depending on the state machine's state.
- _.'.l
< Syoid MEGA2560mmltitaskingConnector: :syneState () {
/ digitalWrite (LED BUILTIN, statemachine->get XYZ())}:
digitalWrite (4, statemachine->get_ol()):

digitalWrite (5, statemachine->get o02()):
digitalWrite (6, statemachine->get o3()):
digitalWrite (28, statemachine->get o6& ()}
digitalWrite (A7, statemachine->get ol ()):

wvaluel=analogRead (A9) ;
wvaluel=analogRead (A8) ;
statemachine—>5et_alltvaluelf&]:
statemachine-rset al2 (value2/4);
analogWrite (44, statemachine->get _all()):
analogWrite (46, statemachine->get_al2()):

H
=
* Optimize power consumption by turning off hardware modules that are not needed.
< “uintg t MEGA2560multitaskingConnector: :prepareSleepMode () {

// Some of the functions of <avr/power.h> may not be supported by the
/f actual microprocessor you are using.
/f This method is only called in case you are using an AVRE hardware timer.
ff eig.
'/ power adc disable():;
'/ power spi disable():
{/ power timer0 disable():

/ power timerl disable() :
f/ power_ timerZ disable() :
// power timer3 disable() :

// power twi disable():
// power usart0 disable():
'/ power usb disable():

return SLEEP MODE IDLE;
3}

init(): a part to declare Inputs and output. It’s like Setup().

raiseEvents(): A part for real inputs/transitions links

syncState(): a part for outputs/actions links. Sometimes the functions like “statemachine->get o1 ()” or
else give errors, so you need to clean and rebuild the profect until it appears in src-
gen/MEGA2560multitasking.h file.

Build, clean and here remains an error on DDRE (I don’t know why but it works) and you can still upload
the program.

4-5 Upload the code:

Before uploading: create a driver
ws - SC Simulation - MEGA2560multitasking/sre/MEGA2560mult

Ip

v !on:|@MEGAhoard ~ iﬁv ! [[La.l| .m

© ARDUINGpIc | #

-@ MEGAboard

nector.cpp @ _ [GA2560m ultitasking

B AL, (U WAL LAAE ] g § et




Select a wizard <>

Wizards:
filt

@ Arduino

@ < Back Next » Finish

Next, complete:

New Arduino Target
MNew Arduino Target settings

Target name: | MEGAboard |

Serial port: | COM11 v|
Board type: | Arduino/Genuino Mega or Mega 2360 v |
Processor:  ATmega2560 (Mega 2560) v|
Programmer: |A\|’RISP mkll v|

@ Net> | Finsh || Cancel |

Finish
File Edit Scurce Refactor Mavigate Search Project Run Window Help

@ |0 Run v | |g MEGA2560multitasking v i |m |@ MEGAboard % | i

| [ Project Explorer 2@1 B ¥ = H  #:Debug R
[ g—.’?u arduinoPLC32
b (5 ledON
b & MEGA
4 (& MEGA2560multitasking [€] MEGAConnector.cpp [€] *MEGA2560m ultitaskin... 2 ® MEGA2560mu
> @, Archives
b = build
b = model
4 [ SrC
[ [@ MEGA2560multitaskingConnector.cpp
© [B] MEGA2560multitaskingConnector.h

4 T ereonan

b e op e g ST YrErAR LUK MUE R O
pinMode (7, OUTEUT):
pinMode (26, OUTEUT);
pinMode (28, OUTPUT);//06
pinMode (30, OUTPUT);
pinMode (32, OUTEUT);
pinMode (34, OUTEUT):




File Edit Source Refactor MNawvic

S CYIERCIE

| Launch in 'Run’ mode h

Select resources to save:

[g MEGA2560multitaskingConnector.cpp

| SelectAll || DeselectAll |

[] Always save resources before launching

@ [ ok || cance |

The result, if it’s good:

[ |

£2= Simulation ®g Breakpoints El Console 2 [T Properties

X%k BEREE rE-C

<terminated> MEGAZSE0multitasking [Arduine] C:/Users/Emmanuel/.arduinocdt/packages/arduino/tools/avrdud

Beading | ##FFFFFffEiiiiatt a4 444444444 | 100% 0.00=

avrdude: Device signature = 0xleS9801 (probably m?560)
avrdude: reading input file "./MEGAZS60multitasking.hex™
avrdude: writing flash (6404 bytes):

Writing | FfFsessransanssnaanannnnnansannnnnansnnannansanss | 100% 1.05=

avrdude: 6404 bytezs of flash written

avrdude: wverifyving flash memory against ./MEGLAZS560multitasking.hex:
avrdude: load data flash data from input file ./MEGAZ2S560multitasking.hex:
avrdude: input file ./MEGA2560multitasking.hex contains 6404 bytes
avrdude: reading on-chip flash data:

Beading | FEFssrrrrrrrrrssssssssssssssssssssssssssssssss3857 | 100% 0.288=

avrdude: wverifying ...
avrdude: 6404 bytes of flash verified

avrdude done. Thank you.



5-Multitasking with programming on Yakindu using Arduino libraries

inside and supervising on advancedHMI:

5-1 Import needed libraries:

You need to import some libraries into your src-gen file in YAKINDU:

> [ MEGA2560multitasking

e =] x
4 (3 MEGAZ560multitaskingSCADA o Import
. B Archives . | select
: (&= build \“
4 (= model 3 Impeort reseurces from the local file system into an existing project. i E 5
, ®  MEGA2560multitasking.sct i
+#k MEGA2560multitasking.sgen
4 & sre Select an import wizard:
» [€) MEGA2360multitaskingConnector.cpp type filter text
MEGA2560multitaskingConnector.h
I 4 (= General
it b & Archive File
Go Into [ Existing Projects into Workspace
() File System
Open in New Window * [T Preferences
B Copy Ctrl+C (=} Projects from Folder or Archive
" > &= C/C
T paste SISV et
an s [= Install
®  Delete Delete > [= Plug-in Development
Source » . (= Run/Debug
Move... . (= Team
Rename... F2
! Impart...
Export...
Refresh S
Index 3
Resource Configurations 3
A 25
Team 3 K‘_?/' < Back Mext » Finish Cancel
Restore from Local History...
I Import s e
File system oo
Import resources from the local file system. / ;
-
From directory: | C:\Users\Emmanuel\VAKINDU_SCT\ws\arduinoPLC32\src-gen v Browse...
[w] &= src-gen O ATmega Timerl.cpp ~
O @ ATmega_Timerl.h
[£] Dhep.cpp
[£] Dhep.h
2] Dns.cpp
[€] EthernetClient.cop hd
Filter Types... Select All Deselect All
Into folder: | MEGA2580multitaskingSCADA/src-gen Browse...
Options
Overwrite existing resources without warning
[ ] Create top-level folder
Advanced = >
o
@/' = Back MNext > Cancel




i Import = 1=
= O  g= Outline 53

File system i o~
Source must not be empty.
1 Import from directory H
From directory: Select a directory to impert from.
VirtualBoxmachines )
workspace
4 [ YAKINDU_SCT
4 ws
. .metadata
. arduinoPLC
E arduinoPLC32
.settings
BT Select All o > i build
: . model
Into folder: | MEGA2560multitaskingSCA =iz
Options > ) MEGA
Overwrite existing resources without » |1 MEGA2360multitasking
[] Create top-level folder - |\ MEGA2560multitaskingSCADA
Advanced >> > 0 TWOstates2
Public
> 4 WCH.CN
Windows
> DATA (D) v
®@
- Dossier src-gen
= Créer un nouveau dossier OK Annuler
DR -

From a previous src-gen file project:

If there are troubles in building with some imported library: correct #include <myLib> by
#include “myLib”

If a library includes folders, put all the files in the same YAKINDU folder: src-gen and don’t forget:
“save/clean/build” to correct each error.

To insert library put it in the src-gen folder or right click on src-gen/import files and select the

folder where is your library to add. Then call it in src/xxxConnector.cpp:
#include "../src-gen/thelib.h"

5-2 Copy the previous project
If you work on a copy of a project, becarefull to change the target where the code is generated:

[h] MEGA2560multitaski... *. MEGA2560multitaski... o MEGA2560multitaski.. 53 | [h] MEGA2560multitaski.. *. MEGA2560multitask... = =

GeneratorModel for yakindu::arduino_cpp {
statechart MEGA2560multitasking {
feature LicenseHeader {

licenseText = "Generated by YAKINDU Statechart Tools for Arduino v0.4.0"

feature Outlet {
targetProject = "HEGAZSEOH.Jltitaskingb‘CADAt’
targetFolder = "src-gen™

feature Arduino {

userSrcFolder = "src"
timer = "atmega2560.timerl®™
cyclePeriod = "10"

Some changes compared with the previous state diagram: add virtual HMI buttons



E MEGA2560multitaskingConnector.cpp
» *. Statechart MEGA2560multitasking

MEGA2560multitasking

interface:

/I Define events and
// and variables here
var I1:integer

var I18:integer

in event I2

inevent I11

var O1:boolean

var 02:boolean

var 03:boolean

var 06:boolean

var 012:integer

var AQ Liinteger

var AQ2:integer

var All:integer

var Al2:integer

*_ MEGAZ2560multitasking.sct 53

main region

Statel0
always/01=false
always/02=false

always/03=false [11--0]

K

always/0O6=false
always/012=0
always/AD 1=0
always/AD2=0
always/03=true
always/AD 1=A11
always/AD2=A12

Machinel

<

State20
always/01=false

[11==1]

after 300ms

after 500ms

State21
always/0 1=true

Statell

Machine2

\

State30
always/02=false

Machine3

always/06=false
always/012=0

State40 ‘

after 700ms

[111] [12]

after 700ms

State31
always/02=true

Stated41
always/06=true

5-3 Modify and complete the generated code:

Use the switch to disconnect D4 (used by the Ethernet shield) and connect D24 instead (O1)
[€) MEGAZ560multitaskingConnector.cpp 52 | MEGA2560multitasking.sct

v YAKINDU State

't Tools for Ards

#incluode "MEGAZS60multitaskingConnector.h"
// #include <avr/power.h>

#include "../src-gen/SM.h"
#include "../3rc-gen/Mudbus.h"
#include "../src-gen/SEI.h"
#include "../src-gen/Ethernet.h”

int etat=1:
int valuel;
int value2;
Mudbus Mb;

this->statemachine = statemachine;

it

* Initialize the

hardware.

MEGAZ2560mmltitaskingConnector: :MEGA2560mul titaskingConnector (MEGAZS560multitasking® statemachine) {

1 initialized and started before

his method is cal wState () is called the first time
by the state mach the hardware i= not in sy with the =state
machine. If the cycle period is wery high (let's say »» 1s), it
might be better to call syncState() once manually, to get in syne
with the initial state of the state machine.
syncState ()
uintgé_t mac[] { Ox%90, OxhZ2, O0xDL, Ox00, O=x51, Ox0& }:
uintd_t ipl[] = { 132, 168, 1, 144}:
uints t gateway[] = { 192, 168, 1, 1 }:
uint8_t subnec[] = { 255, 255, 255, 0 }:
Ethernet.begin (mac, ip, gateway, subnet);

delay (5000} ;



//pinMode (4, OUTFUT);//01
pinMode (24, COUTPUT)://01
pinMode (5, OUTPUT)://02
pinMode (6, OUTPUT);//03
pinMode (7, OUTPUT):
pinMode (26, OUTPUT);
pinMode (28, OUTPUT)://06
pinMode (30, OUTPUT);
pinMode (32, OUTPUT);
pinMode (34, OUTPUT):
pinMode (A0, COUTPUT);
pinMode (A1, OUTPUT);
pinMode (A7, OUTPUT)://012

DDRE = DDRE BO0O001001; //DO as output and then input, unless: not running
DDRE = DDRE BOO0O1000://I1 DO, I2 D1
//pinMode (36, INPUT):

//pinMode (38, INFUT):

pinMode (14, INPUT):

pinMode (9, INPUT):

pinMode (8, INPUT);:

pinMode (15, INPOT):

pinMode (16, INPUT):

pinMode (17, INPUT):

DDRD = DDRD | BODO0O01111; //d18 d19 d20 d21 as output and then input, unless: not running
DDRD = DDRD | BOOOOOOOO;

J//pinMode (18, INPUT)://not needed!!!!!//I11
J/pinMode (19, INPUT):

//pinMode (20, INFUT);

J/pinMode (21, INPBUT):

J/pinMode (A15, INPUT):

pinMode (22, INPUT):

pinMode (A3, INPOT):

pinMode (B4, INPUT)://I1l8

pinMode (A5, INPUT):

pinMode (k6, INPUT):

¥
“void MEGA2560multitaskingConnector::raiseEventst}iﬁ
I e.d.
f/ if (buttonPressed) {
£ statemachine->raiseXYZEvent () ;
A
Mb.Run () ;

Mb.R[400] = 0;//hide a Pilotl

ht4 on HMI

if (digitalRead(0) = 1 && (Mb.R[20]= 1)) {statemachine->set_il(1):}
else statemachine->szet i1 (0);

if (RE(digitalRead(l)}, etat) == 1) {statemachine->raise_1i2();}

if (RE(digitalRead|18), etat)} == 1} {statemachine->raise ill();}

if (digitalRead(A4) == 1) {statemachine->get il18(1):}

else statemachine->szet_1i18(0);

< S ypid MEGA2560multitaskingConnector: i syncState () {

// digitalWrite (LED BUILTIN, statemachine->get XYZ());
digitalWrite (24, =statemachine->get_ol()):
Mb.R[60]=statemachine->get_oll();
digitalWrite (5, statemachine->get_o2());
Mb.R[T0]=statemachine->get_o2|()};
digitalWrite (&, statemachine->get o3()):
Mb.R[101]=statemachine->get_o3();
Mb.R[100]=not (statemachine->get_o3()):
digitalWrite (28, statemachine->get_o&()):
Mb.R[80]=statemachine->get_o6();
digitalWrite (A7, statemachine->get_ol2()):
Mb.R[90]=statemachine-»get_ol2{);

wvaluel=analogRead (A9) ;

Mb.R[130]=valuel;

valueZ=analogRead (A8) ;

Mb.R[140]=valuel;
5tatemachine—>set_alltvaluelfﬂ}:
5tatemﬂchine—>set_312tvaluezfﬂ}:
analogWirite (44, statemachine->get_all()):
Mb.R[1l0]=statemachine->get_aOl():
analogWrite (46, statemachine->get_a02());
Mb.R[120]=statemachine->get_al2 () ;



return SLEEF MODE IDLE:

Upload it and launch the previous HMI you created (an exe file in the archives | gave to you):
ad AdvancedHMI v3.99t - o

I1 EMERGENCY || EMERGENCY SYSTEM ON THE RUN
released
ON EMERGENCY

Machine1

Machine3 Machine2

ANALOG INPUT Al

Q5!

Arrd:fhat’s it.



