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Introduction

App Developer is an Integrated Development Environment (IDE) for creating Windows-based
applications. The software is capable of controlling slave ECI028/40, Arduino, and ESP32 devices
live. It achieves this by using flowcharts instead of text-based languages, thus making controlling
simpler and faster.

There is no need to compile and download your program after making changes like you would with
an embedded controller.

Since Slave devices are driven in real-time, the changes are instant.

App Developer also contains over 120 pre-made component libraries, allowing users to
interface slave devices with a host of sensors, inputs and outputs and electro-mechanical
components with ease. Despite its simplicity and ease of use, App Developer is a powerful tool
allowing users to develop even the most complex of remote hardware interfaces.

What we’ll cover in this guide?

Required firmware for each slave device

Set up app developer for a cleaner workspace.

Changing the colour of the 2D desktop

Set an output on D3 of the Arduino Uno, depending on the2D panel switch setting.
Read and display an analogue input value.

Light an indicator if the input goes above 2.5V.

What is required?

Flowcode V9
Indication of 5V, e.g. 330R — 680R Resistor and LED or multimeter.
Potentiometer 4k7 — 10KQ
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This guide will provide step by step instructions on how to develop your first App

The finished results will look something like this:

- = . AO Too high

D3

—_—

\ Off |

First, make sure the slave device, e.g., Arduino UNO, is connected to a PC.

The slave hardware requires the correct slave firmware loaded into it before the App Developer can
communicate with the slave device.

Go to the Flowcode wiki web site, and search for SCADA Slaves.
Find the slave you will be using, e.g. Component: SCADA (Arduino Uno) (SCADA Slaves)

Select the link and download the SCADA Firmware.

The zip file will contain three files:

. Arduino_Une SCADA_Comp < Component source code
. Arduino_Uno_SCADA_Firmware < Firmware source code
| Arduine_Une_SCADA_Firmware.hex < Compiled firmware

| loaded Arduino_Uno_SCADA_Firmware.FCFx file then compiled to the target device.

If this firmware is not loaded on the slave hardware, UNO, then the APP Developer will not work.
After opening Flowcode, select new project, then select App Developer tab.

Expand APl arrow then SCADA slave.

Choose the slave device, in this case, Arduino Uno SCADA Slave.

Select New < Arduino Uno SCADA Slave> App Developer Project.

Select File, Save, then a Save As window will open.

As with other windows applications, browse to where you want to save the project and give it a
suitable name.

Make sure Flowcode is fully up-to-date.
Help Ribbon (Tab). Library Updates...

Change Files in-use to Full database, select Yes for the warning, then Download.

- EE |

If Flowcode Requires restarting, You can select Reload === instead of restarting.
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Setting an output.

The pin mapping for the Arduino is:

SCADASlave DigitalPin [0 |1 |2 |3 |4 |5 [6 |7 |8 |9 [10]11]12]13]1a 1516 17 |18 [19
Device Port Pin 00|D1/02 D3/ D4 05|06 D7 B0 | B1/8B2|83 8485 Ccolct1/c2/calcalcs
Arduino Style Pin |o 1 12 13 a5 |6 |7 |8 |9 |10]11]12 13IAo A1|A2 | A3 | A4 | AS

dm) Jmp youh 0=
| E———

DO or D1 will not be touched, as the App developer uses them for slave control.

We will connect a basic simulation switch to change digital output D3, which goes to a resistor 330R
— 680R.

The Anode of LED connects to the other end of the resistor.

Cathode of LED connects to GND

Analogue A0 is the input to monitor, which goes to the centre pin of a potentiometer.
The other two ends of the potentiometer connect to 5V and GND connections

Ensure the 2D Panel (View Ribbon, 2D Dashboard panel) is in view as all the applications will be
more than likely developed using it.

Move the already added UNO Scada component out of the way.
To do that, make sure the position icon (a square with four arrows) is selected.

20: Dashboard Panel -
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Click on the component and drag it away from the centre.
If the centre is selected, then the component will be able to move in any direction.
Select the Green/red arrows, and then the component can only move in that direction.

Alternatively, the component can move to a precise location by right-clicking on the component,
select properties and Position icon.

PrOPErti@s ittt i
|SC.-\DA_Ard_Un01

/Propemes @Position [I:::['MEUUS

Enter 200 for X and 400 for Y.

The communications port requires selecting.
It is best to know which the correct port is to use, especially if there are multiple com ports in use.
Within the search of the PC’s taskbar, enter Device Manager.

Expand Ports (Com & LPT) and look for either Ardunio Uno or USB Serial Device (depends on which
drivers were used) and remember the Com port number.

If not still got properties window open, right-click anywhere on 2D Panel then select properties.
Make sure Properties is selected and not Position and select the correct port for the Arduino.

If unable to see the correct com port, then try the Refresh port option.

Failing that, use the Reload option mentioned earlier, then the Refresh Ports option.

Select the Uno Scada component on the 2D Dashboard Panel.

If it makes it easier you can zoom in and out the panel view by scrolling the wheel on the mouse.

For now, change the Log Mode from Fixed Statistics option to Command log.

SCADA_Ard_Unol .

/' Properties {@‘-} Pasition Hhﬂacros

|E| Component
....... ’}9 Handle SCADA_Ard_Unol
................... Type SCADA (Arduino Una)

|E| Properties
------- Data Source COM Port M
....... COM Port come -
------- @ Refresh Ports Mo -
------- @ Console Log Yes M
------- Log Mode Fixed Statistics T

The reason for this will be covered when running the App for the first time.
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Adding a switch.

Go to the Component Libraries Ribbon, select controls and briefly Left (or right) click on the switch,
select Add to 2D dashboard panel.

All components added will default to the very centrei.e. X=0andY =0
Right-click on the switch and select properties.

Enter your desired text for the on/off labels.

If the switch requires resizing, for example, all the label text is not visible.

Select the scale icon:

20 Dashboard Pamel i e i e I S L L

NECEIEPP

Resize the component by dragging the corner.

Select the move icon when ready to move the component to the desired location.
From Component Libraries ribbon, Indicators

Add 1 of each of the following components:

On/Off Indicator, Circular Gauge and Static Text.

Static text Is perfect for labels and dynamically changing text on the 2D/3D panels.
My preference is to change Text Gradient to the same as the text colour.

Change the border to the ideal size, ignoring text size.

Once you are happy with the size and colour, select the static text on the 2D Panel, right click copy
then paste (or ctrl ¢, ctrl v) so you have two more in the same format.

When happy with the border size, change the text size via Scale if not ideal.
It can be seen that the background of the 2D Panel is medium blue.
The background colour could be any colour.

Just select the paintbrush icon:

2D Dashboard Panel -

p @ A Em AL
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Background colour icon.

Either select one of the 20 preset colours or select more..

Use either Standard or Custom tab to select the desired colour.

| have changed mine to silver.

In the Circular Gauge, properties change upper Bound to 1024, both Major and Tick Step to 16.

The goal is to change the size of the static text labels & text and move them to match the image
below:

? :m .’c.ﬂ.’" ."‘ P
| | . A0 Too high
g /

ot

D3

e

g off |

= Tip. For perfect alignment of the components.
Select the properties of a component, e.g. Circular gauge.
Make sure Position is selected.

For the X within World Coordinates, remove all the numbers after the decimal point (or enter a
whole number).

After pressing enter, the number will have trailing 0’s:

Properties 300t s i R XK
|CircularGauge1 | -
/ Properties 4@0 Pasition I]:[lMa(ms
s
_59 Handle CircularGaugel
Type Circular Gauge
@ Appearance
;5 Visible Yes i
ﬁ’ Interactive Yes T
_59 Solid Yes ©

[—]D Position locks

‘/ff’ Lock aspec... | Yes -
‘}5 Lock coord... | No "
= = Lock size No T

. A Lock rotation | No M

=[] Postion

-195.00000

283.19800

80.00000 mm
80.00000 mm

0.00000
0.00000
0.00000
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Do the same thing for the Static text labels above and below the Circular gauge

= Tip. Set up app developer for a cleaner workspace by docking the 2D panel.

To doc the 2D Panel on the right-hand side
Hold the left mouse button on the title bar of the 2D Panel.

Drag to the middle of the screen, then make sure the 2D Panel and mouse is in line with the right
docking icon:

Main (Flow) >

Exemple SCADA Sleve proet :I‘
Com
Ardu vth Arctuina SCADA Skve frmvare.
|inizize SCADA Stave hardware -Cpen COM Pt

a 7 o Ini

2-2 SCADA_Ard_Une :Inialsel)
-

=3

When you see the shadow, you can let go of the mouse.

App Developer is very easy to program.

Personally, | like to use Project Explorer (View ribbon)
All components add can be used by selecting:

Project Explorer “ow X Mal

2 H e
(8] components 5 comre

J 1 GetValue
| SetVakie
- . OnOffindicator1
]

A Getswich
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Or Just add all of them from the command Icons:

Prn_iect Exph:.rer ORISR RN ERR S REREERRENRERREAREEENE S ¥y

BMEE @

I will be using different methods so you can find which techniques suit you best.

The first thing we need to do is to add a continuous loop within Main.

Otherwise, the App will run the routine once and then stop.

With Command icons selected (or you can choose from Command Icons ribbon), drag a loop

to below SCADA_Ard_Unol component.

Each icon is activated one at a time until the bottom icon is accessed.

Now all the components will fit in here:

|Initia|ise SCADA Slave hardware - Open COM Port
SCADA Ard_Unol:lnitialise()

D

The red star means the flowchart has not been saved since the last change.

| would recommend saving very regularly by click on the save =l icon
Now we can get the switch to control pin D2 on the Arduino.
The state of the switch is read using GetState

The pin D2 state will be set depending on the state of the switch, so a decision component is used to
do that.

Drag a Components icon within the Command Icons to inside the loop, then double left-click on it.
Look down the alphabetical component list for Switch1.

Click on the + to expand and display all the options.
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As we are reading the switch state, Select GetState.
A variable must be used to pass on the state of the switch.

A variable is just a location in memory that can be given a name that can remind us in the future
what it is used for, e.g. ReadSwitchState

The variable could either store a string that is just characters, e.g. Hello world
Or store a range of numbers depending on the type of the variable used.

E.g. a bool which is just 1 or 0, a byte which is 0 to 255.

You will see the rest of the ranges when the first variable is entered.

To enter a variable, click on the down arrow in the return value box:

Properties: Macro x

Display name:

| Component Macro -

u:l] Macros m Components g: Builtin Functions

[ staticText1 -
[ staticTextz
[ staticTexta

g Switchl

[ e

SetState -

Parameters:

Name Type Expression

Retum Value:(BOOL)

|
P |

Py -
0K &
@ | 0K | ‘ oK | ‘ Cancel

Im
¥

The window that pops up defaults to global variables.
The difference between global and local is global can be accessed anywhere in the code.

Local variables can only be accessed within the user added macros which is similar to Ardunio
functions.

Select the Variables drop-down arrow, then Add new:
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X@ Globals % Locals

................... <Add news

------- [ s

- Properties

------- Z SCADA_Ard_Unol:scada_ui
------- b SCADA_Ard_Unol::scada_ui

Enter a name that you will know the purpose of, as explained earlier, e.g. ReadSwitchState

For good practice, the type of variable to select is the lowest range that will fully meet our
requirements.

As the switch only has two states and the return type is a bool, that is the logical type to go for.

For the initial value, if the variable is written before read, then there is no requirement to enter a
value.

If the variable is read before written, then to avoid uninitialised value issues, enter a value.

Typing a description could be handy for a memory jogger:

Create a New Variable

Name of new variable:
ReadSwitchState

Amray Length: Add Amray Dimension

Initial value:

Description:

Read the state of the switch
Variable type:
() Bool (sither true, 1 orfalse, 0)
() Byte (number in the range 0to 255)
(1 Int (number in the range -32768 to 32767)
() Ulnt {number in the range 0to 65535)
(C1 Long (number in the range -2147483648 to 2147483647)
(Z1 ULang (number in the range Oto 4294967295)
(") String {defautt size = 20)
() Floating poirt
(") Object handle

w | OK || Cancel |

D

Notice all the different variable types?

Select OK, then double-click the variable to add it to the return value.
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X@Globals % Locals
@ Globals
s Constants
................... <Add news
....... b false
....... b true
[ — Variables
................... <Add news
_______ [ [ressswecrstate
[ — Properties
------- Z SCADA_Ard_Unol:scada_us

------- b SCADA_Ard_Unol:scada_us

Select OK, and then the Switch can now read the state of the pin D2 of the Arduino.

This is what you should see:

Example SCADA Slave project.
Be sureto select the correct COM port in the compaonent properties.
Arduino Uno needsto be pre-programmed with Arduino SCADA Slave firmware.

Initialise SCADA Slave hardware - Open COM FPort
SCADA_Ard_Unol:Initialise])

iy

Loo

=

Component Macro
ReadSwitchState=Switch1.:GetState()

d

END

A Decision branch can be used to read the switch state then acted upon/

Any Flowchart Command icons like calculations, interrupts, user macros etc., are located in the same
place as the loop or in the Command Icons ribbon.

After dragging the Decision to the main loop, just below the switch GetState() icon.
Double click on the decision icon, highlight the 0 (Left click then swipe to the left) just below If:

As you did for the switch, click on the down arrow next to the box highlighted with a 0, double click
the ReadSwitchState, variable, then OK.

Instead of highlighting, the O could be deleted, its personal preference.

The Decision has two branches, Yes for True and No for False.
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Within these branches, the actions of the switch status are placed.

For the Yes, that means the switch is on, so Set output D3 to High (+5V)
Drag a component macro from lcons & Double click on it.

Expand SCADA_ArdUnol.

You might find it easier if you drag the bottom of the properties Macro, so more options can be
viewed at once.

Go to the bottom edge, and the cursor will change into a double arrow.

value:

& | OK & Edit Macro | | Ok | | Cancel |

il [ I

At that point, hold the left button down and drag it to the required size.
Select 10SetOutputPin then for the Pin expression it’s 3 since Arduino DO is 0, D1 =1 etc.
In the State Expression, it’s 1 as that is output high.

If we wanted D3 to be low, then a 0 would be required.

AT 1PN

i 12C5top
> 10GetInputPin
Joscouoe
; Initialise
: PWMDisable
> PWMEnRable
< P msssssm ie s v
Parameters:
Mame Type Expression
B BYTE 3 .
b st BOOL 1 .
| =
) [ OK&EdiMa || ok || cancel |

Repeat the steps for the no branch, but enter 0 for the State instead of 1.
Drag a delay from the Command Icons, enter a value of 100ms

Before going any further, we will check that the App Developer can send commands to the Ardunio
slave.

The best way is via the Console. (View ribbon, >_ Consoles).
With the Console in view, select The SCADA tab.

The window will be blank as no communications have been established as of yet.
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If you see:

Consales 2
Default  UART 1 UART - COMPort 1 Arduino SCADA

Dos:
DO6:
o7
DOS:
o9
Di0:
D1l:
D1z :
D13:

BOMOMOB M MK MK

Lnalog Inputs
A0:
a1:
a2:
n3:
nd:
LS:

R

PWH Outputs
FPUM O Z
PUM 1 X
PUM z X
PN 3 X
PN 4 X
PWH 5 X

|
Then the Log Mode properties of the SCADA component require changing Fixed Statistics to

Command Log.

A great feature of Flowcode is Code profiling.
Having that enabled from Debug ribbon can make life easier when debugging.
From the Debug ribbon, select Show Code Profiling & have Show Value selected.

Start single-stepping by pressing F8 on your keyboard (or Debug ribbon, click Step Into), and you
should see a red outline around the component icon.

Press F8 after the Initialised icon is accessed, wait a couple of seconds, then press F8 a few more
times.

When the fist component Icon requires data flowing between PC and Slave, then you can see the
data about what is happening on the console window.:

Consoles

Default  UART 1 UART - COMPaort 1 Arduino SCADA,

Initialise
ID 3et Output Pin: D3 to O

Depending on the switch setting, one of the SetOutputPin component macros will cause
communication to occur.

If all is working, you will see 10 Set Output Pin: D3 to 0.

If there is a communication issue between PC and target board, then you will see this instead:
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Default UART 1 UART - COMPort 1 Arduino SCADA

Initialise
Comms Error --> IO Z3et Output FPin: D3 to O

If this is the case, then go back to ‘The communications port requires selecting.’ to get
communications established.

If there is no Comms Error displayed, then either measure the voltage across D3 & GND, it should be
around OV.

Alternatively, If the resistor and LED are connected, the LED should be off.

With the Code profiling enabled, you will see:

Main (Flow) =

Example SCADA Slave propat
Be sure 1o select the comect COM pont in the compaonem W
Arduine Uno needs to be pre-programmed with Arduinc Shve mnar.

Consoles

Default  UART 1 UART - COMPaort 1 Arduino SCADA

5CADA Slave hardwar - Open COM Pot — :
ADA_Ard_Uncol:Iniska) Initialise

IO Set Cutput Pin: D3 to O

ICo: nant Maoo
ADA_Ard_Uno::10Setuputn@, 0) m SCADA_Ard_Uno:10SeDupuing, 1)

% |
k@) (read-only)

Click on the switch that is on the 2D Panel to change its state from off to on.
Press F8 a few more times then the Yes (true) branched is accessed, changing D3 from 0V to +5V

To aid debugging, you can add the ReadSwitchState variable to the Watch window, which only pops
up when running a simulation.

Click on the dots next to Expression, select Add Variable.
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Scroll down and select ReadSwitchState variable, then OK

Simulation debugger b4
Simulation speed: Fast (with updates) Simulation delay:
I
4]
[] Step into macros
Macro Calls
Main™ Expression Value
b resdswirchstate 1

............ Exprassion

Notice the value is 1 because the switch is on, thus setting the ReaSwitchState Variable to 1.

Reading analogue value.

Analogue pins, in the case of Arduino, are labelled AO to AS.

If read as a byte value, the range will be 0 to 255

If read as a 10bit integer value, the range will be 0 to 1023

With the simulation stopped by clicking on Stop within Debug ribbon

To Read the analogue value of the pin, left-click on the flowchart in the desired place (Just below

> ~
Decision Icon), you will see a small arrow appear ? w

Right-click on the arrow and select Add, Component Macro:

Copyright © 2021 Matrix Technology Solutions Ltd. lejpage



Getting Started
Guide

+ SCADA Slave hardware - Ope
SCADA_Ard_Unol:Initialise()

nentMacro
SCADA_Ard,

| add 3
| Paste ctri=v
Zaaom 3

Then double click on the new component icon and click on the + for SCADA_Ard_Unol,

With a single click, select ADCSample10, then for ADCChannel below, enter 0 for AO.

g 0 & @ ¥ - &

Ao OO O

Drelay

Decision

Switch

Declare Connection Point
Goto Connection Point
Loop

Interrupt

User Macro
Componer‘}Macro
Built-in Function
Caleulation |

Comment

For the Return value, repeat the same method as creating the variable for the switch (page 9).

The name should be meaningful like ReadADC & the type of variable should cover the range of 0 to

1023.

A signed integer (Int) or unsigned integer (UInt) will be suitable as they the smallest variable range
that will hold a maximum value of 1023.

If correct, you will see:

Copyright © 2021 Matrix Technology Solutions Ltd.
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{ Properties: Macro

Display name
Component Macro -

Macros E:E Componerts g:} Built4n Functions

=[] scapa_ard_unot -

ADCSample10

ADCSamples

ADCSampleArrayl0
ADCSampleArrays
Parameters
Name Type Expression

B Aocchannel BYTE 0 -

Retum Value:(UINT)
|rezdnDnc -

@) [ okeEdiMace || ok ][ Cancd |

P

The alternative to left-click on the flowchart is to left-click on Components from the Project
Explorer, look for SCADA_Ard_Uno, left-click and drag ADCSamplel0 to a suitable place below the
Decision icon

If code profiling is on, you will see a large red X.

Don’t worry about that, as it means the icons have not been accessed during the simulation.

It does not mean you made a mistake.

The value of the ReadADC variable will depend on the voltage present across Ardunio A0 and GND
0 =0V, 1023 = supply voltage going to the Ardunio.

Therefore if you want an indication of when the voltage at A0 is greater than 2.5V

Place a Decision icon just below the ADCSamplel0 and enter ReadADC > 511.

We need to find the On/Off indicator’s name for the Yes branch by selecting it on the 2D Dashboard
Panel and right-click and select properties.

We are only interested in the Handle name:

Properties
OnoffIndicatorl -

/4 Properties 4-@]-? Pasition |]__:I| Macros
%

# Handle OnOffindicatorl

As that is the name of the component we are going to use.

If you had more than one component of the same type, then the number at the end will be different
for each of the components.
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Left-click and drag into the Decision, Yes branch SwitchOn Select OK, and into the No branch
SwitchOff:

f ReadADC>5117

Yes

H

entMacro *|Ca nentMacro
OnOffindicatorT: Switch Off() OnOffindicatorT::SwitchOn()

There are no variables to add to these type of component icons.

The red star is reminding us that the flowchart requires saving.

If the large X is putting you off, then you can tun of Code Profiling until it's required again.

| will do that for the next image.

The next component to add is the Circular Gauge.

That can go anywhere below the ReadADC component, so long as it’s still within the main loop.
As we are reading a variable and then displaying the variable value SetValue is used.

The variable will be the ReadADC.

It does not matter than the Return value is stating (FLOAT), but an integer is used instead.

Properties: Macro X

Display name:

-

[l__::l] Macros m Components Z:E Buitt4n Functions

@ 2D Dashboard Panel -~
E| ----- :l CircularGaugel

; GetValue
B

: :l OnOffindicatorl

Parameters:

Mame Type Expression

R e FLOAT ReadADC .

Retum Value:

| =

@ | oKeEdtMaco || ok || cancel |

Before the last component can be added, drag a calculation icon from Command Icons to below
CircularGuagel.

Double click on the calculation icon and add another global variable.
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This time it’s a string, call it StaticTextString.

It can be left as (default size=20), select OK

Double click on the string variable so it goes into the calculations area.

Left-click on the far right of the variable, then add a space then = then another space.

Click on the FS:

B - @ B roc f[fs]
which is the string functions.
You will see a list of functions
The function that’s required is ToString$.
Add that after the last space.

Select the Globals icon: K@

Left-click in between the brackets within the calculation box, then double left-click the ReadADC
variable.

The calculation Icon should look like this:

Properties: Calculation

Display name:

Calculation - X@ % [l__::[' m fx f$
Caloulations: I <Add new> -

7

b ReadSwitchState
S staticTextstring[20]

StaticTextString = ToString$ (ReadADC)

- Properties

------- Z SCADA_Ard_Unol:scada_uartlzco
< > e l‘l SCADA Ard Unol:scada uartl:Re™
:o: Ok || Cancel

If it does, select OK.
The final component to add is StaticText2 on my flowchart.

Check yours is also StaticText2 by Selecting on the Panel, right-clicking and selecting properties as
your static text may be a different number.

On the 2D Panel, it’s position was placed at the bottom of the circular gauge.
The purpose is to display the analogue value present on A0 in a numerical form (0—1023).

The component icon can be placed just below CircularGuagel.
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Double left-click on the StaticText component, left-click on the down arrow for the expression input

box, and place double left-click the string variable you just added:

Properties: Macro
Display name:
Component Macro -
u__:]] Macros m Components C:} Builtin Functions
:l OnOffindicatorl -

[ scaps_ard_unot
[ staticTextt
[ staticText2

- o .

(s e

Parameters:
Name Type Expression
§ sText STRING StaticTextString -
Retum Value
| -
@) [ oksmivees || ok || caneel
Select OK

What we have just done, converts the integer variable into a string so it can be displayed on the

static text.

The finished flowchart should look like this:

Initizlise SCADA Slave hardwar - Open COM Pot
SCADA_Ard_Uno1::Iniake]

H

Component Maoo

3]

Component Meow |Companant Moo
5-? SCADA_Ard_Unol:10SetDupuPn(, 0) SCADA_Ard_Unol:10SetDupuPn3, 1)
i A E E

o

[

StaticTextString = ToString$ (ReadADC)

Companent Mago
-; StaticText2::SatTex(StaticTaStng)
4
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Rather than single-stepping, you can run a simulation and still be able to view the variables.
Within the Debug ribbon, left-click Go.

When the Simulation debugger pops up, move the slider, so you see Simulation speed: Fast (with
updates)

If all is working, with the potentiometer set for about 2.4V across AO and ground

The ReadADC variable on my flowchart is at 489:

20: Dashboard Panel

Note the indicator is off.

Rotate pot slightly, so AO rises to 2.56V:

You are now running your first App developer project.
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