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GENERAL INFORMATION

1.1 About UNI-PRO 3

UNI-PRO 3 (hereinafter also calledNI-PRO for Windows® is an integrated development
environment for C-Pro programmable controllers teagbles you to customize and manage
complex system control projects.
It enables you to set up —in an easy and userdigavay— a modular range of hardware that you
can use to make the controller, as well as to dedlhfunctional and control features of the system
The development environment is composed of a sefiedegrated and interacting tools that enable
you to perform the following operations:

creating and managing objects and control algosthm

creating and managing user interfaces

setting up controller networks

choosing the hardware, compiling, verifying and dmading the code

debugging controller operation

assisted management of controller's user paramei@ryet available)

creating and changing object libraries and manatjiagorresponding versions

generating project documents automatically (notayeilable)
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1.2 System requirements

1.2.1 Hardware Requirements
Below are the minimum system requirements to run-BRO:

Microprocessor @ 2.0 GHz (or higher)

2 GB RAM (or higher)

n° 2 USB ports

500 MB hard disk space

SVGA video card, 1024x768 with 512 MB memory (ogtier)

1.2.2 Software Requirements
One of the following operating systems needs tmbelled in the PC to run UNI-PRO:

Microsoft® Windows XP

Microsoft® Windows VISTA

Microsoft® Windows 7

Microsoft® Windows 8/8.1

Microsoft® Windows 10
Important note: Administrative privileges are reqdi to install, run and uninstall UNI-Pro
software.

Is requested a PDF viewer, for example Acrobat Beaf.0 or higher, to the correct view of the
help pages and the Hardware/Software documentation.

IMPORTANT . The default screen setup used by UNI-PRO is 96(DBt Per Inch). The change
of this setup applies a resizing to the positiod dimension of user interface elements. Therefore
some windows may not correctly displayed. So iomamended to use UNI-PRO with 96 DPI

setup.
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1.3 Developing projects with UNI-PRO

Through the UNI-PRO development environment you cagate and manage distributed control
projects, no matter how large they may be.

UNI-PRO is not only a tool to develop controllerdep but also a useful design tool to build and
organize your own know-how. In fact, you can usduting the analysis stage to quickly decide
which is the best solution to control a certainteys or to examine a control solution customized to
meet customer's requests. The possibility of angatbject libraries enables you to build your own
collection of objects that you can reuse in sevprajects, thus protecting the Company's internal
knowledge and minimizing development time.

In many cases, the method applied to develop a&@rdgg fundamental. With UNI-PRO, you can
proceed according to either thep-down approaclt{i.e. defining the system layout first and then
implementing the details) or tHettom-up approacli.e. starting from the machine's basic, low-
level elements and then building more and more d¢exnplocks, one brick at a time, until you
reach the final goal).

The project development cycle is divided into salesteps. In the first one, graphic objects
representing the main control components are eahterea worksheet. After customizing the

properties of these objects, they are easily joiteedtreate the controller's "logical” structure.

During this step, the pages that make up the ptduser interface will be developed as well.

The second step includes the connection with thgsipal” part of the selected controller, i.e. with
the inputs, outputs, and internal hardware resgurce

In the following step, the graphical part of thegnam is compiled, including the corresponding
algorithms and user interface pages.

In the final step, the code is downloaded and|lfinthe program is run to check its operation and
make any necessary changes.
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The use of UNI-PRO to develop a project shouldofsllan iterative and incremental approach,
according to the following diagram:

A\ 4

REQUIREMENTS ANALYSIS

al

A 4

ORGANIZING CONTROL

SUBSHEETS AND USER
INTERFACE

al

A4

IMPLEMENTING ALGORITHMS
AND PAGES

l

SELECTING HARDWARE AND
CONNECTING TO TERMINALS

y

COMPILING THE PROGRAM

A 4

DEBUG AND SIMULATION

A\ 4

DOWNLOADING THE PROGRAM

A\ 4

FUNCTIONAL TESTS

A4

PRODUCT TESTS

A\ 4

PRODUCT RELEASE
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1.4 Your first UNI-PRO program

Below is an easy program to help you familiarizehwhe UNI-PRO development environment.
The program usesligital In and aDigital Out that will be joined together. The effect we wamt t

achieve is that when the digital input switcheg torresponding digital output switches too. In
addition, we will also be creating an EIML pagewhich the digital output is linked to a combo
object with two texts, so that a different messagiisplayed according to output state.

To create a new project, we can either chdoke/ New Projecfrom the menu or click thE€reate
a new projecticon in the toolbar. The window called "New UNI-@RProject" will appear. Enter
the name "Samplel” in the Project Name box andt €ieate.

General l\-fersiunlnfu] F'n:uieu:t] Histu:urian] [rata Logl Defines] Structs] Dptinnsl [ L

Project Mame |L|N|-F'F|EI Project_0
Author |EVEEI Spa
Creation date 121172015 -
Dezcription Project description...
"%, Create & Cancel

First of all, we need a digital type input and ampot that corresponds to a relay. From the
Hardware palette, we selecDaital In and click anywhere on the worksheet: the digitplt icon
with the default name DIGITALIN1 will appear. Wercaise the mouse to drag it to the desired
position.

Following a similar procedure, we can positioDigital Out as well.

Once both entities have been added to the mainshesk of the application, we will need to join
them. To do so, we place the mouse pointer oveditfigal input's output until it changes size. We
click and notice that an arrow is drawn from theitdi input'soutput pin to the pointer. We place
the pointer over the digital output's input pinilimtchanges size and then click.

If we have followed all the steps in this procedooerectly, both entities should now be linked by
an arrow.

DIGITALINI DIGITALOUTI
=
i i
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To save the project, choogée / Save Projectrom the menu, or click the corresponding icon in
the toolbar.

We will now discuss how to create the graphicagrifasice: choos&ile / New / New EIML Page
(240x128)from the main menu. A blank page will appear, esponding to a 240x128 pixel LCD
graphic display. From the palette of the page, &ect theComboicon, then we click on the blank
page and drag it while holding the left mouse buttown until we obtain a rectangle:

Page Size: 29 bytes

Once we have created it, we can move it to therelbgiosition. If we wish to change its size, we
just need to open the properties window (rightkcho the rectangle and select Properties) and set
Left, Top WidthandHeightas required. Otherwise, we can graphically reffizeobject by placing
the mouse pointer at the ends of the element.
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In addition, from the properties window, we wilhk theVar property to the DigitalOut variable, as
shown in the figure below:

SETEETU TR
Hame Combal ﬁ
Left 7]
Tap 40
‘width 160
Height 15
Focuzindex i}
ar W:‘ 'I|A|| j
EntityHame
Fortsize 0Ew08 I Entity Father sheet |
DIGITALINI Sheetl
Aligr RIGHT DIGITALOUT Sheet]
E dit r
Refrezh v
o Ok & Cancel
Linked entity
o Ok & Cancel |

In this way we have created a join between the tBliQut variable and the Combol graphic
element that represents it.
Finally, we will setAlign to CENTER Fontto 8x16 and we will check tHeefreshproperty.
Now, we will right-click with the mouse on the rangle and select théombo WizardWe will
leave theTypeproperty set to Text and type "Please Switch-@rtheNamewindow, then we will
press Add. In this way, this text will remain lirtkkéo the value 0 of the DigitalOut variable (corntac
open). We will now repeat the operation but thisetiwe will link the text "Hello World!" to the
value 1 (contact closed).
Now let's try and launch the compilation by selegtroject / Compilefrom the menu or clicking
the corresponding key in the toolbar.
If we had not selected the hardware on which tlgept will be run yet, thélardware Expert will
appear.

Hardware Expert - 1. Welcome g|

‘Welcome to Hardware Expert!
Hardware Expert will help you to choose the best EVCO hardware for vour UNI-PRO Project.

Flease follow the steps.

uNni®
PROD .

sssssssesssssssssasssnnssane

Cancel Q |
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After reading the introduction, we will cliddextto go on to the following screen that shows a list

of all available controllers on the left, a briedfrdware description in the center, and a preview on
the right.

Hardware Expert - 2. Controller g]

The controller iz the core of the UNI-FRO. You cat select the UNI-PRO cantroller that best
matches your needs.

Please select the desired controller fram the list below.

Controllers available: v CAM bus v Intrabius. Preview:

C-Pro 3 Mega 544K [CAN bug) i

C-Fro 2 Mega Builtln 544K [CAN bus] W s
C-Pro 3 Hecta 288K [CAM bus]

C-Pro Mega 50 128K, [CAM bus) . = |

C-Pro Giga 50 128K [CAN busz)

C-Pro Mega LD 128K [CaM bug)

C-Pro Giga L0 128K [CAM bus) Hw T i

C-Pro Mega 50 256K [CAM bus) b

C-Pro Giga 50 256K [CAN bus] % Generic hardware

e e T

" 5-Type hardware
Descnption:
C-Pro 3 Mega LCD 544K CAN version.

Hardware features: 541 7 DI 3A0.8D0, 1 Led. 1 CAN, 2 RS4E5, B Keps, 1 Buzzer and 1 RTC.
Order Code: EFMIBOC

Back | Mest [EX ‘ Canicel &

We will select the most suitable controller (e.gpi© 3 Mega Built-In) and clickdext

The third wizard step will show the serial port figarations (let’s leave them out at present).

The fourth wizard step will show the available expans complete with a brief description on the
right, and will give us the possibility of joinintpem to the selected CAN bus. We won't add any
expansions and we will just clickext (for a more detailed description, please refeseation
Selecting hardwarg.

In the fifth step, we will be able to join a displave will select the Control-Panel with 240x128
LCD graphic display).

The last step of the Hardware Expert summarizeséhected configuration. By clickingnd we
will close the Wizard and we will automatically go a window where we can check the joins
between the entities and the physical terminals.

In our case, we will need to join the Digitalln atié DigitalOut in our project to the chosen dibita
input and digital output, respectively.
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| Digital Inputs

Digital Inputs: Available Pins: Present Joins:
M arne | Can | Mode | Fir | Description Hame Can | Node | Firn |
DIGITALIMT Dio J32- Low Waltac

DI02  J33- Low Waltag
DI03  J22- LowWaltag
DI04 J23- Low Woltag

DIOS  J24-LowVaoltag  Join m
DIOE  J25- Low Woltag

J1.2 - Low Waltac .
DI0Z  J1.3- Low Yaltac Q* Unioin

D03 1.4 - Low Waltag
DH10 1.5 - Low Waltag

DI11 J4.1 - High Vala
DI12  J4.3- HighVoltas

CDCooooooooooo
CDCooooooooooo
=
=
=

& Cancel

We will select DIGITALIN from the list on the letind the physical terminal we wish to join it to
from the center list, for example the first oner @omore detailed description of physical terminals
please refer to the hardware's documentation)jiblirmg Join, the selected items will be removed
and a new row will be generated in the list onrtgbt, describing the join that has just been made.
On closing this window, the system will automatigakquest us to join the DigitalOut as well. To
join the DIGITALOUT, we will proceed in the same was we did before.

Once we have correctly joined all entities in therdivare section, the project compilation will start
(the result of compilation will be displayed in thetput window).

Afterwards it is possible to download the programtbe controller: to do that it is necessary to
activate thdProject / Downloadmenu (or click on the corresponding toolbar icon).
The following window appears:

Download JET

Addrezs: 0x000000
| [

I

If the connection with the board is successfulliaklshed, after a few seconds the progress bar
begins to expand and once downloading is compéeteox will appear indicating the successful
outcome of the operation.
Otherwise an error message will appear; in thise cas reattempt the operation after having
verified some conditions:
The serial port selected in the environment optigwhich can be activated from the
Tools/Settingsnenu) must be the one where we want to perforndoenload from.

The serial cable must be connected both to the atenpnd to the controller

Having terminated the download operations, youwst fprogram should have been loaded in the
CproPlus_SO0: if you now close the contact where Digitalln has been connected, the relay
corresponding to the DigitalOut should trigger @ne words “Hello World!” should appear on the
graphic viewer.
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2 BASIC OPERATIONS

In this chapter we will discuss the basic operatitimat allow you to develop a project using the
UNI-PRO development environment. The user will bedgd through all the operations required to
develop a project (creation, algorithms implemeatat compilation and download to the
controller).

2.1 Creating a new project
The first thing you need to do to start workingwiNI-PRO is create a new project: to do so,

chooseFile/New Projectfrom the menu, or click on th€reate New Projec h- icon in the
toolbar. You will be shown the following window daming a list of all project properties.

General l'\-"er&iunlnfu] F'n:uieu:t] Histu:urian] [rata Logl Defines] Structs] Dptinns] (L

Project Name  |UNI-PRO Project_0

Authar |EVCO Spa

Creation date 1211/2015 -

Dezcrption Froject descrption....

When you create a new project, it is highly adviedb enter its name, a unique project number, the
author's name, the creation date (the currentaapears by default) and a brief description of the
project. Each project can be identified by a projaeamber, a version and a revision. To create the
project, press th€reatekey or theCancelkey to cancel.

All project options may also be changed at a latee by choosing theroject/Propertiesnenu or

clicking the corresponding icon in the toolk »

2.2 Saving and loading an existing project

Saving a project to disk and reloading it, you damelop it in several steps and store the different
projects you have developed.
To save a project, do one of the following:

choose File/Save Project from the menu

i

click on the icon in the toolbar
press Ctrl-S

The first time you save your project, you will leguested to enter a directory and a destinatien fil
name, subsequently the project will always be sawdde same file.
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If you wish to save your project with a differerame, chooséile/Save Project As.from the
menu; in this way, you will be able to specify awfde name.

To load a project you had saved to disk earliemmu® of the following:

choose File/Open Project from the menu

. = T .
click on the icon in the toolbar
press Ctrl-O

A window will be displayed where we can selectfileeto which we had saved our project.

A fast method to find and open a project we hatl gased is to use tHeecently Opened Projects
list, which will show a list of projects opened eatly sorted by date. To use this function, choose
File/Recently Opened Projedi®m the menu and click on the desired project.

2.3 Entities: definition and use

Entities, a basic element in the UNI-PRO design hoet are objects that are graphically
represented by an icon on the development sheey. dtrare the following common features:

a variable number of inputs, characterized by a (gee section 3.1)

a variable number of outputs, characterized byea {gee section 3.1)

the properties Left and Top that allow you to defitheir graphic position inside the
worksheet

the properties Width and Height that allow you &ilge the size of the individual entity

a unique name that identifies the entity in thgquo

a brief description

In addition, each one of them has specific propsrthat characterize its behavior and that will be
discussed in detail in chapter 3.

Examples of entities are variables, digital inp{id$), digital outputs (DO), algorithms, libraries,
etc.

2.3.1 Name of the entity

Each entered entity needs to have an unique naatecliaracterize it in the project; the name to
give to the entity is preferable to follow theséeru

The names of entities, algorithms, categories, tgypautputs, etc.. must not exceed 80
characters.

The compiler used to compile the project is casesiige type, then a name of two different
entity CAN'T differ only in capital/lowercase letee Eg. Two entities with associate names
requestFangaindRequestFAN®ill generate an error while the compilation.

The names of entities must be C-like, then mustcoatain special characters like: spaces,
commas, dots, apostrophes, accents, quotes andmettbal signs (+,-,*,/).
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The names of entities are case-sensitive

These three rules are advices to use while thelajgte not encountering any errors in the end of
the project while the compilation phase.

2.3.2 Entering entities

To enter an entity in a worksheet you need to séiedth the mouse in the palette where it is, and
then click on the desired position in the workshés entity will appear in its default size, which
you will be able to change afterwards.

2.3.3 Moving entities
To move an entity to a different place in a worlethdo one of the following:
left-click with the mouse on it and drag it to tieguired position (drag & drop method)

select one or more entities and press the arrow keymove them faster, hold down Ctrl
while pressing the arrow keys)

2.3.4 Removing entities

To remove an entity from a worksheet, do one offtll®wing: select it and presSel, choose
Edit/Deletefrom the menu, or thBeleteitem from the pop-up menu. A confirmation windowlw
ask you to confirm if you wish to remove the entityis operation may be performed with several
selected entities as well.

If you remove a subsheet, all the entities conthinat will be removed too.

In addition, when an entity is removed, all theagto other entities and any references founden th
EIML pages will also be deleted.

2.3.5 Cutting, copying and pasting entities

You can perform all the usual editing operationg,(copy, and paste) on the selected entitiesreithe
by means of key combination&tfl-x, Ctrl-c, Ctrl-v respectively) or by selecting tilit menu, or
the corresponding itenC{t, Copy, Pastg from the pop-up menu. Cutting an entity is simi@
deleting it. Therefore, when an entity is cut,th® joins to other entities and any referencesdoun
in the EIML pages will also be deleted.

2.4 Using control sheets

A control sheet is a special entity capable of amhg other entities (included sheets). Thanks to
the use of sheets and subsheets, you can implertes-structured project applying either a Top-
Down or a Bottom-Up approach, or a mixture of battgording to your preferences and the needs
of the project under examination.

Therefore, a control sheet allows you to groupagerproject entities in a logical macro-entity. If
you save this sheet as a library, you will be dbleeuse it in the future by taking it from the
corresponding palette.

Each project is composed of at least one main shikete you can add either subsheets or other
entities.

There are two different approaches to add a subsheeproject:
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you may add an empty subsheet by selecting,—'l sicon in the Software Palette and then
insert the different entities in it

or you may automatically move certain entities frtine active sheet to a subsheet by
selecting the entities you wish to group and thewosingLibrary/Generate SubShedtom

k4
the menu or clicking on th ~icon in the toolbar.

In order to join the entities found in a subsheedxternal entities, you will need to export thpun
and output pins of the involved entities (see sach.5).
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2.5 Joining control entities

To set up a project, you need to insert entitiethensheets and join them together according to the
logical layout that establishes the controllersayor.

Joining entities means to link each output to thgpective inputs of other entities according to
certain simple rules discussed below:

a maximum of one output pin may be joined to eapht pin

the data type associated with the input pin hdsetoompatible with the data type associated
with the output pin to which you intend to join it

To join two entities, do one of the following:

if the entities are in the same sheet, you can tjogm by means of an arrow: place your
mouse pointer over the output pin of the entity yeant to join until it is highlighted; by
clicking your mouse button and moving the mouseaaow will be drawn between the
selected output and the pointer. If you want tandaadink composed of several broken lines,
just click at the point where you want to break éineow and go on moving the mouse in a
different direction, towards the input pin. Wheruy@ace your mouse pointer over the input
pin, it will be highlighted: click to complete thimk. Now, if the input had not been linked
before and if the input and output types are corblgatan arrow will be drawn to confirm
that both entities have been joined. If you wantancel this operation at any time, just
right-click once with your mouse.

if the entities are placed in different sheets, yoay decide texport the inputs/outputs.
Each subsheet has the possibility of exportingagerinput or output pins of the entities
contained in it. To do so, place your mouse pointer the pin you wish to export, then
right-click and choos&xport I0from the pop-up menu. The exported pin will chaglor

(it will become blue by default) and will appeartside the subsheet. Let's say you want to
join a Digital Input to a Var contained in a subshdirst thing, you need to export the
variable's input pin. Then you can link the Digiigbut's output pin to the pin exported from
the subsheet.

or you can link inputs and outputs (even if placedlifferent sheets) without needing to
make arrow connections, but just using éx¢éernal links. To specify an external link you

need to perform the following steps in order: cltble ™ putton in the Software palette,
select the output you wish to join, and selectitipait. If during the link you keep pressed
button CTRL, the output terminal the link comesnirds stored in order to make easier
connecting another input, without loosing the araioutput and to avoid searching it. Once
you have finished joining the entities, you canpliig the link you have just created by
choosingShow links... from the pop-up menu of the input or output.
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DIGITALIRT DIGITALCUTY

k-

M ame | Data Type Internal MName | Links |
& Sheet1->DIGITALOUTT-+in CI_BIT i 1

This function is very useful if links are particdiatangled or high in number, but it makes the
project less readable.

To unjoin two entities, you can proceed in two @iéint ways according to the type of link:
if the entities are joined by an arrow, select #now and remove it by clicking Del or
choosingedit/Deletefrom the menu.
if the entities were joined using an external lipty will have to display th8how Links...
window, then select the link and remove it by dligkon the appropriate key.

2.5.1 Name of the input and output terminals of the entities

calc_enableShutter

TIMER 2 ¥ inputd -
. & ‘ aut
1 enable 1 inputs =
A4

nreset o
st .
AlignAfterUnitcRd

u reload
1 off20n |
[ dad }
1 |oad — :

This function can be activated in tBettings

Items

Label Selected Faont: Abcde Change Dutputs Calar: - Ehange

Inputs Color: - Change
Label Mormal Color: Change 1/ D ewpmterSalap - Change
Label Selected Calor: Change Iv View /0 Labels
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SUP ) or in the Menwiew->View 1/O Label

Bacl

m Mext

A Zoom 4

;ije_‘““pe‘tm Note: The names are applied to TIMER, ALGORITHM, LIBRARY
oa Yewer.. and SHEET in general.

Wigw Changelog window

=0] vieww IO Label
) Wiew Offset Label

£ wiew Qutput Window

Wigw Debug Window Chrl+Dr

‘o, Wiew Property F11

2.5.2 Names to the external links

cale_enableShutter

ninputé &

vinputs ut

A

TIMERZ
cdle_enableShutier enable

npeset oo =
ol p———————— [nad () daln
nclear ey

AlignAfterUniton reload

AlignAfterUnitOn

A4

Link Out

The output terminals are designed as foIIoﬂ”*l“u‘ . Woglick on the terminal will
immediately open the Links window.

Drop-down menu

Property:  link properties —
Show Links: window with the connected links & Shaw links ...
Link In

The input terminals are designed as folloy = acli—enable  4himrad hox shows the

name of the entity to which they are connectedhis case "calc_enableShutter”. Double-click on
the terminal will return the selection to the cocted entity.

Drop-down menu:
Show Entity: select the entity connected xﬁm
Entity Property: open the properties of the entiipnected 4, Entity Property...
Show Links: open the links window % show links ..
Delete Link: delete the selected link . Delete Lirk
(removal can also be performed with
SHIFT + Left mouse button on the label input)
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2.6 Using array entities

“ARRAY” Is a data structure containing N numerical infadioraof the same type. Brrays of N
dimension are possible. The proprieyrray” is available only when the data types are:
CJ_VOID, CJ_BIT, CJ_BYTE, CJ_S BYTE, CJ_SHORT, CORD, CJ_DWORD, CJ_LONG.
Array is a modifiable propriety only for the following enés:

X ﬁ' PAR - Parameters
& FIX - Constants
5 PERS - Persistent

£ VAR - Variables
Inputs and outputs of the algorithms.

X X X X

When the data type are different from the over rggbdata, tharray is not modifiable, but fixed
(read-only) with value 1. For any other entitie$fadent of PAR — FIX — PERS - VAR the
proprietyarray is not available.

Property tmphrray

condvizible

s Fedamey[10] Thr by [s] Dardrry[4] Ders Ay 3]
HIGH 1 1 1 )"I}
& &

]

tpdiray
a

o The array name showed is modified (when array
property is greater than 1) inserting between the
square bracket the array size as under reported.

precision

Fdain

CI_BYTE
0=0.1=0.2=0,3=0.4=0
52

& Cancel

Array property is a numeric type that has 100 as maximalme and 1 as minimum value (mono-
dimensional entity) : when array data value is ggnethan 1, the property value becomes a string to
match array index with the correct array value. $y1@ax are following:

O=value[0], ...,array-1=valuelarray-1]

Opening the window property , this string is alspiful to show quickly each position of the array
values index.

All “value” properties, as for examptain, max, precisionwill limit each array numeric value : if
the value property has min=1, max=10 and precisiord the array values will have min=1 and
max=10 and will be represented with one decimatgda
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As the “mono-dimensional” entities also for ther&r entities” it's possible to set default values,

too. Clicking onJ button near thalue property, the following window for editing the @eit
values will be proposed:

T pree—)
428 Topmi
5 array )
|F;’ Array values g@g| War categorny War
W‘Value—| | I~ condvizible -
0 o5 dezcription
1 2 52 height 52
2 0 |4an left 480
3 8 [ [HIGH masterRefresh HIGH
4 34 {255 ma 25
It it 0
I tpdiray hame tmpdiray
I order 0
It precision 0
I nics
o OK | &) Cancel | | Main timed Main
CJ_BYTE type CJ_BYTE
walue 0=0.1=0.2=0,3=0.40 N | value 0=25,1=2,2=0,3=8,4=34
width 52 widh s
o 0K & Cancel o OK & Cancel
Walue Walue

Clicking on Ok button, the edited values will be accepted andrmatically set up thealue
property like showed in the picture.

Clicking onCancel button, the edited values are not accepted arldbwimaintained the previous
values.

2.6.1 Compatibility and link

Two entity with array property greater than one are compatible one anathly for the two
following conditions:
1. if both the entities has the same array size (samay property value)
2. if the entities are of the same data type, withetheeption :
a. when start entity data type is CJ_BIT and linketitgdlata type is CJ_S_BYTE
b. when start entity data type is CJ_BIT and linketitgulata type is CJ_BYTE
In all other cases, entities are incompatible. lngktwo incompatible array entities error message
will be showed and the link aborted.
A mono-dimensional entities link from an array &as link shall be discriminated modifying the
Array Segment Thicknedsom theSettingswindows @Array Segment Thicknedgfault value = 2) :
in this way the thickness of the lines connectethé entities will be different.

Fixl Patl Findtray[3] Persitray(3)
[Fixl g (Fichray () gy
e “ e e
32 0=2,1=6,2=%

Vardray[5] VarOutArray[5] TARL VARZ
| il | L
~ P ~ ~
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2.7 Type CJ_CHAR for string management

By using type CJ_CHAR and the array property, issgge to manage a maximum 100 characters
string. To use this function is necessary to set¢ragy type CJ_CHAR and the string characters
number setting array property.

Eg. This setup identify a 5 characters string.

trpdray
0
0

Main

0=01=02=03=04=0
.

To set the single characters default value, clicktlee button that appears when you selected the
value property, appears a window similar to thaykalues manage one:

E3
Tap 428
array 5
i Vet #’ Chars value ['._][E| §|
condvisible r e e =
description 0 H
height h2 1 £
et 430 2 L
masterRefresh HIGH 3 L
max 255 4 0
min a
name tmpédirrap
order 1]
precision 0
lics
timed I ain
tupe Cl_CHaR
value 0=0.1=0,2=0,3-0.4=0 | J 0K | © Conce |
width 52

o OK &) Cancel

Yalue

Once the fields are set up click OK and the “Valw# be updated.
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2.8 Using CodeEditor

CodekEditor is a graphic tool that allows you tocfyethe behavior of each algorithm. To open it,
either double-click on the algorithm or cho@&®owfrom the pop-up menu.

B i s =
File Edit Marker IO Help
0y Sl ™1 ! e
FE B4 0=4A/” 14
Inputs Category
- ALGT
EName IName IDlm IType -~ Type - : .
' Generic | Change Category...
" Global &lgoiithm
© Single Instance
Editor
[ Edit
T add | Sivediy | MA|E| =Remove
Dutput
EName IHame |Dim ]Type
out | out 1 CJ_VOID
< b
811 iy o Ok © Cancel

An algorithm is characterized by a series of inpatsingle output and a code that describes its
behavior.

CodeEditor is divided into several sections so thafi can easily set and change all these
characteristics: on the left side of the CodeEdiordow there are two tables that summarize the

properties of the inputs and the output; at theafoiive window there is the algorithm category and
at the center the built-in editor.

The input table shows their type and number; threperties are specified for each input:

EName, or external name, which allows you to identifg thput inside the sheet

IName, or internal name, i.e. the name used in the cbdan be easily entered by double-
clicking on the row

Dim specify the size of an input or the output (MinMax 100). If input/output is a
mono-dimensional entity the property value is sebrie. When the input/output is an
array entityDim property is the number of the array eleméim is a modifiable
propriety only for the following input/output of tia type: CJ _VOID, CJ_BIT,
CJ_BYTE, CJ_S BYTE, CJ_SHORT, CJ WORD, CJ DWORD, LONG, for
each other data type entitidsm property is set to the value 1.

Type, i.e. the data type to be processed
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If you want to add a new input without exiting Cédi&or, just press thadd button; the following
window will be displayed:

Add Input Add Input

Data

Data

[Name: | Tmpp2 IMame:  [Tpp

EMame: [in3 EMame:  [jn2

Dim: j Dirn: g j
Type: CJ_AMALOG - Type: CI_BYTE i

&b Cancel | & Cancel ‘

where you can enter the new input's name, size\ygued

If you select an input and press thiedify button, a similar window will be displayed whereuy
can change the selected input's names and tymtyfilby pressing th&emovebutton, you can
remove the selected input from the algorithm.

The “Modify output” table allows to display and modify the algorithrolstput. Naturally, the
algorithm's output have to be only one. All outpoiése the same rules of the input : also an output
can haveDim property .Dim output data dimension can be modified betweendl1&® only for :
CJ_VOID, CJ_BIT, CJ_BYTE, CJ_S BYTE, CJ_SHORT, CORD, CJ_DWORD, CJ_LONG.

Modify Output Modify Output

Data Data
IMamme: oyt IMame: [yt
EMame:  [qut EMarne:  [aut
Dim: :II Dim: 3 :II
Type: CJ_AMALOG - Type: CI_BIT i
ahce ance
& Cancel | & Cancel |

At the top of the window there is the algoritlmaitegory. The concept of category is very similar to
the concept of class in object-programming, arall@ws you to use the same executable code for
all the algorithms belonging to the same categibnys optimizing resources. Two algorithms of the
same category must necessarily have the same nwanbtldype of inputs and output and the same
code (see sectiddptimizations).

Press th&€hange category,.the following window will be displayed:

New Category

Inzert new category

Catcel

where you can enter a new category.
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Modifying the flagGlobal Algorithmit is possible to set as global the algorithm estore it as
generic.

In the center of the window there is the Editortiseg where you can specify the algorithm's code.
To change or add a code, check Hubt box: when you want to change an algorithm, theesys
will check for other algorithms in the same catggdrthere are, it will ask you to change category
or else make the same change to all the algoritfrtiee same category.

The editor is capable of recognizing the ANSI Ctayrand provides some functions to manipulate
the code of the algorithm:

code autocompletion

importing code prepared using a different editonfra file

exporting the code to a file

printing the code

making searches using find & replace

cutting, copying, and pasting code portions

using bookmarks
The code autocompletion function is extremely hdldbr developers, as it allows them to
complete the syntax of predefined structures orctions without needing to check the
documentation every time.
In the case of structures, the autocompletion wingall pop-up when the dot that comes before
the structure's field name is typed.
For example, if you are defining an analog inpubbe (data typeCJ_ANALOG and you want to
use the value field inside the algorithm but doerhember the right syntax, you may typedbe”
in the code and wait for the autocompletion windovpop-up, as shown in the following figure:

| £4.C Algorithm Editor - Name: ALG1 - Category: ALG1 I [B]x]]

2R 2 s 0= W
Inputs Category

ALG1 =
EHame IHame Dim Type (=] Chiangs Caleaniy
Probe Probe i CJ_ANALDG 7

Editor

v Edit

if (Prohe.
zhort Yalue
4 Add.. | = Moly...| = Remove
Dutput
EHame IHame ‘Dim |T_l,lpe
out 3 CJ_BIT
el >
& Modiy... o Ok @ Carcel

If you press theCtrl and Spacekeys at the same time, a new window will appeawsihg useful
code editing information, such as:
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functions and constant factors of the differentel$ that may be used in the algorithms
the global algorithm defined in the project (prgpu)

C language keywords

data types that may be used

the names of the inputs in the algorithm
project defines

By pressingCtrl- Shift-Spaceall the parameters of a function will be displaye

When entering the code, it is highly advisableditofv certain important rules:

remember to always return a value using the C gykggwordreturn (or the compiler will
give you a Warning)

you cannot use static variables (i.e. assign tindate static to a variable)
it is advisable to use the types included in thd-BRO system, as described under section

3.1

refer to the structured types if, for example, yloave structure-type inputs (such as
CJ_ANALOG)

be careful when using loops and avoid heavy contipui@ loads or, even worse, infinite
loops!

The algorithm code may be defined at any time, idexy/ that it is done prior to compiling.

2.8.1 Algorithm with array inputs/outputs

Here two simple examples about the array inputsoarnplut correct way to write C algorithms with
the UNI-PRO Code Editor :

Array inputs
Having two CJ_BYTE array inputs, both bigger inualthan 1, now we have to return the
algorithm to the sum of the values contained engbsitionposof both the arrays inputs.

E4 C Algorithm Editor - Name: ALG1 - Category: ALG1

File Edit Marker IjO Help
R
Inputs i Category il
ALGT =
EName IName |Dim ]Type =[Linanos Batenon -
inputA 5 _[:J_BYTE ~ Editor .
inputB inputB 5 CJ_BYTE v Edi
pos pos 1 CJ_BYTE if (pos < 5
return inputi[pos] + inputB[pos];
- else
=k Add... | @E Modify...l = Remove return 0O;
Output
EMame IName |Dim 1Type
out 1 CJ_BYTE
¢ »
EjﬂModify... i o Ok & Cancel ‘

In this example the two inputs have the same aimg; but they could have different size.
Both of the two inputs can contain five numericomhation. For the access in every cell of the
array use the following C syntax :
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nameVar[ index]

indexis the access index to the array, it start alWey® O; thereforghe first array element is at
theindex Q and the last array element isat the index Dim-1

2.8.2 Array Inputs and array output

Here a more difficult example of the previous. Wanivnow to sum each two input array element
of the same index and give back the resulting vaduan array output.

E4 C Algorithm Editor - Name: ALG1 - Category: ALG1
File Edit Marker I/0 Help

S IEE LRI

Inputs i Category -

ALGT =5
EMame IHame Dim Type | Change Category... J

i Editor =
inputB inputB L CJ_BYTE W Edi

Slontputf0] = inputAld}] + inputBfo]-
Aloutputll] = inputdfi1}] + inputBfi]r-
Aloutput[2] = inputAlZ2] + imputdlz].-
Aloutput[3] = inputAl3] + imputBF3]:-
Aloutput[4] = inputAl4] + inputBld4]-

Fadd | S Modiy | = Remave
CJ_BYTE 1i;
i~ Output for (i=0; i<5; i++)
EName IName Dim Tupe output[i] = dinputh[pos] + inputE[pos]:
return :
< >

G Cancel

=l Modify..

For the code optimization use #f cycle” to access at all the array indexes , wittspecify for
each index the necessary operation.

The variable output of the Algorithm callenitput differently from the algorithms with mono-
dimensional output, is directly used in the codaay output is used as it was an input parameter
passed aseference(using the rules of the computer programming);ttoglification and the access
to the output are directly make on the same owtpdtnot on a copy of the temporary variable.

Attention to write the keywordeturn in the following way:“return; “. As told before it is not
involved in the elaboration, but it has to be régdrin it : if not the compiler will give you a
Warningduring the project compilation.

When the output of an algorithm is an array entgynember:

X
X

the output will have to be directly used in thed@le editing

the name of the using output will have to be thmesaf the name set inside tHéame
property

to access at the indeix of an array use the syntaameVar [ i ]

valid index of the array are comprised betw8eand Dim -1

usereturn; instruction at the end of the algorithm to avaitVarning during the project
compilation.
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2.8.3 Change the order of input terminals of the al  gorithms
Without having to remove connections, the ordethef terminal inputs of the algorithms can be

edited using the special arrows in the “Code Etlitor

:

SEIEIETEREITT

~ Inputs i~ Category -
I:_wordPoszitivel
EMame IName IDim 1T_l,||:|e sl
enable 1 l[Z.I_BIT ~ Editor
cnt cnt 1 I:J_WDHD [~ Edi

=] Change Category...

‘else

oadd | S Mot |

— Dutput -

EHame IMame ]Dim 1T_l,lpe
out 1 CJ_BIT

=i Madify..

if (enable]
return (cnt:>0) ;

return O;

o Ok

& Cancel

Note: Currently this function cannot be used if thereexported algorithm inputs.

2.8.4 Use of global algorithms

A global algorithm can be used in other algorithjofming it with the name of the category and
transmitting it the list of parameters using thegar order and type.
Picture to have created a global algorithm whidegary is ‘max3Word giving back the greater of
the three inputs. If you want to use it in anotakgorithm, you have to join it using the category
“max3Word (not the name of the entity) and transmit it theee parametessord using this order.

E4 C Algorithm Editor. - Name: ALG1 - Category: algoCategory

CJ

padd | EModty | M[EY| =Remove

File Edit Marker IjO Help
e IEIF I
Inputs - Category 1
= algoCategony .
|D"“ |Type [~ | Change Category...
1 CJ_WORD I Global algarithrn
1 CJ_WORD -
Editor
1 CJ_WORD W Edi
CJ_WORD myMax = O;
myMax = .“ tiinl, inZ, in3)f{
[G function  CJ WORD max3Word(const C) WORD wordl, const &) WORD wordZ, const G WORD word3]

CJ_BIT CJ_IsFirstM ain[void]
BIT CJ_GetSecondTic[vaid|
CJ_BIT CJ_GetMinuteTic(vaid)
void CJ_SetCondVisBit[CJ_WORD ids. CI_BIT value]

function CJ_BYTE CJ_SendCommand|C)_BYTE Channel, CI_BYTE node, CI_BYTE command, CI_SHORT parl)

function I_'.l:BIT CJ_FlagRead(CJ_WORD i)
Dutput function CJ_BIT CJ_Flagwrite[Cl_\WORD i, CI_BIT val)
function CJ_LONG CJ_Read¥aiExpo[C) W0ORD add]
EName IName ]Dim ]Type function CJ_SHORT CJ_WhriteVarExpo[C] WORD add, CJ_LONG wvalue]
out 1 CJ_WORD
£ >
= Moty Ok & Cancel

To call correctly a global algorithm you can seaitah the project or look for it easily with thest
of the functions through buttons Ctrl+Space initaems GLOBAL function
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2.9 Algorithms simulator

The complexity of the algorithm depends on the fengf his code, maybe there is a single
statement, perhaps a mathematical expression,doytavticulate. Predict the performance and the

end result could not be simpler.

AlgoSimis a tool that helps in this task, simulating wtiet hardware would perform with arbitrary

values of the input.

The most practical way to explore it is througheaample.

We suppose to perform an algorithm, called Revess&f, which accepts an arry input inl,
reverses the position of the values from headitos@ves the result in the back out variable hgvin

the same type and size.

Once confirmed, right click on the Algorithm symbahd choose AlgoSim

context.

55 UNEFRO D

FEile Edit Marker 'O Help
¥ = | ek e =] 5
B2 B4d%0= A/ 0@
I~ Inputs | Category :
- ReverseVectar
EMame IName |pim [Type E B3 Eharie Caleiry..
inl 21 CI_S_BYTE || [ Global Algorithm
~ Editor
¥ Edit |
int i; -~ |
for (i= 0; i < 21; i+4)
out{20-i] = inlfil;
|
dpadd | Eliwedty | = FRemove
~ Dutput :
EName  [IHame  [Dim [Type 1|
out 21 CJ_S_BYTE |
il ad
« [y r
=i Moy o Ok & Cancel |

from the pop-up

? % File Edit View Project Debug Library Tools Window Help |=
2 ks | | [50% |1 | b gy 1 | § | i

LE® %P0e a2 ||~ 5] [ bB—- 4 40X Pie*eH T4

e BEOGBBO w0t oo FBMAEHO § 40

=0l Appiication - ‘_
B EEV P ReverseVector21] i
e HWAC AHU & r
- HYAC General win1(21} {E} out{21] g
- HWAC Small Chiller — — =

2] Standard SR Property
e Arithmetic Chew
BB Bistable
- e Bit Shit | <k Addinput
Bl Comparatars
‘Be Conversion B New Library...
#e Counters = |
- Edge Detection |B# Algosim..

|

- s 4 cut CarleX
B Logic |
B Mot Linear & Copy Ctrl+C
t e el Il Paste Ctlev
- Timers =5
s Tining | € Delete Del

2l Swstem M€, Delete and Save Links
i2-iBs finalog Inputs | ] SelectAll  Cule
2 b Analog Dutputs =
t BACnet I = 7§ Align Horizontally
‘f2 BACnet MSTP . i
Ei-4B Browser | |5 Align Vertically
- e CAN Tt
- CAN 2nd
‘s Histor - -
Fol--Ree |dentity 1 o, | v
X:194 Y1166 Items Selected: 1 Name: ReverseVector[21] - Category: ReverseVector 4
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The window of the simulator is similar to CodeEditihe inputs are, the return value and the code.
Pressing the RU&Z  button, the box correspondindh¢ovalue of inl flashes red and a caption

points out that it is empty.

B&0 Algosim [Reverse¥ector] _ |EI|£|
File Execution Abouk
ol |e| oo 1l Search | SN
—Input Source
IName |Dim |Type vYalue Algarithm name: Reversebector
Hint 21 |C1.5_BYTE I lint i; -~
— Missing walue =0; 1 < 21; i++)
Dauble click here ko enter before simulate.ZD - i] = ini[i]:
.
4 | I »
MHext lire bo execute: 0
— User mezsages
15:17:05 Syntax check succeeds ;I
Output
IName |Dim |Type |'|||'alue |
(B aut 21 |C15_BYTE
w
4 | I »

Double click on the box and fill the grid with thdesired values.

i
File  Execution  About
ol|e| olo| i x|
» Index  |¥alue
Input
IName |Dim |Type |U'alue | 10 :E
in 21 |C1S_EYTE . |
= 2 54 Z21; i++)
3 B3 inif[i]:
4 A2 >
5 A1 E
5 -50
7 -49
2 48 ceeds ;I
] -47
10 -46
—utput ih -45
IName |Dim |T1_.rpe |'U'alue | 12 H LI
[ 21 |C1S_BYTE = -
o OK | &) Cancel |
<14 LI_I

For simulation purposes it is essential that gluis have indicated a value.
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once.

Click on the button Run® the simulator processes ik instructions at
The result appears in ti@utputpane.
_ioix]
File Execution About
ol./|e| olo| | Y
—|Run | Conkinue (Fg)l —Saource
| IName |Dim |Ty|:|e |\\'alue | ] Algarithrn name: Reverseyectar
El|int 21 |CI5BVTE 0=-E6 | oot =l
1= =& 2 for (1 = 0; 1 < 21; i++)
3 out[20 — i] = inl[i]:
2=-54 -
While clicking Run @ e | _ :
) ‘ = - Mest line to execute; 0
several times, the resul 5= 51 e
does not change because tt 6="-50 15:32:42 Syntax check succeeds =]
H H F=-49 15:34:20 Execution completed
VeCtor Inl IS always the = -4 hd 15:34: 20 Execution completed
same. 15:34:2]1 Execution completed
—Output
| IName |Dim |Type |\\'alue | =
B out 21 C15BVTE 0=-36 —
1=-37
2=-35
3=-39

We suppose want to reverse the array first oneamaythen viceversa.

If one of the inputs and the return value havestdrae type and size, you can link them together so

that the output is available to the desired inpuhe next round.

We're talking about feedback

% UNI-PRO Development Environment - - [Sheetl]

LEB SR @t

(=8 UNI-PRO Froject_0
2-{3 Sheett

% Reverzeliector[21]

WART[21]

| Application

e EEY

i
=

»

%g File Edit View Project Debug Library Teools Window Help

D BI% v {Frg f‘Eﬂ—@_ A

ReverseVector[21]

l—-m[zﬂ $F> outzr]
A e

VAR1[21)

B9 |
i _x;,t

)
- s HYAC AHU

- e HYAC General
- g HYAC Small Chiller |

e O e O B

-

Standard
- e Arithmetic
- e Bistable
- e Bit Shift
- e Comparatars
2|
2|
2|
.

|
L

- e Carversian
- e Counters
- Edge Detection

e | imear

€|

g oo e e e O

L}

X:1370 Y1486 Items Selected: 0

e

TS GOX | BaE®SH D
e BEGOBDO o o S BAEE 4O

.‘

= X

'3

(] s |
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Right-click on the input parameter. The action Limktput to this input as feedbz#
because the input satisfies the two requirementsutetype and size.

UNI-PRO 3 SOFTWARE MANUAL

—Input

Dutput

B0 Aalgosim [ReverseYector] _ 1O x]
File Execution About
olv|e| oo u| e
Source
IName |Din1 |Trpe |\l'alue | - Algorithm name: Reverseiector
Elini  :z1  |C15BTE 0=-56 — 1O e _ _ =
Linl::_-:.utput ko this input as Feedback 2 {0 U'z; g _1 = 211 :f'++]
out - i ini[i]:
5 Lnlink output from Ehis input L ! (1]
3=-53 _ILl
4= 52 LLI, d
S Mext line to executs: 0
f= 0 — User messages
7= 40 16:16: 26 Syntax check succeeds ;I
8= -4 =
IName |Dim |Type |\\'alue |

out 21

C1_5_BYTE

KN

Input and output are now link, highlighted in blue.

B3 AlgoSim [Reverse¥ector] _ I Ellﬂ
File Execution About
ol|e| olo| u sewch[ 4
_ Run  Continue (F9) | S
| IName |Dim |T'II'IJE |Ualue | - Algarithm name: FeverseYectar
El|int 21 |[C1S_EYTE |0=-36 - I |BRiR s et =
] 1= a7 2 for (1 = 0; 1 < 21; i++)
- 3 out[20 - i] = ini[i]:
3=-39 _|;I
4= -40 LLI. :
— Mext line to execute; 0
e 42 — User meszages
7— 43 16:12:45 Syntax check succeeds ;l
16:14: 34 Execution coupleted
b= 44 =
—Output
| IName |Dim |T'r|:|e |Ualue | =
Eout 21 C1_5_BYTE O=-36& —
1=-37
2=-3G
3=-39
-
. -
i il of

4
\

is enabled

The simulator loads the specified values one by executes the C code, save the result irothe

variable and finally copy this into the input contesl to for the next run.

At first, the vectolinl contains the number -56 -55 -54 etc, the algoritbwerses it in the series
-36 -37 -38 copying it into theut. Finally, the vectom1 is overwritten byout
Everything is done in just one click.
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At the second run, both in1 and out contain thgioal series.

To stop the feedbadkl just right click on the parameterl and choose Unlink output from the
input 9.

B0 Algosim [ReverseYector] o ] |

File Execution About

ol /o] olo| ul e

—Ihput —Source

IName |Dim |Trpe |\\'alue | Algarithm name: Feversetectar

Bl 21 CIS_BYTE 0=-3& _ 1int i: 2
1 2 for (i =0; i < 21; i++)
3 ouc[zo - i] = ini[i]:

o | _|LI
4 3
4=-40

Mext line to execute: 0

| »

Link output Ea bhis input a5 feedback
E Unlink output From this input

2=-41
6= 42 — Uszer messages
7= 43 le:l6: 26 Syntax check succeeds ;I
16:20: 26 Execution completed
8= -44 b 16:20: 27 Execution completed
16:21: 35 Execution completed
—Output
IName |Din1 |Trpe |\l'alue | =
Bl aut 21 CIS_BYTE 0=-36 —
1=-37
2=-35
3=-39

w
i=-i0 = |le1d _'l_I
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Without feedback, while executing the algorithmesaV times the result does not change because
the input is unchanged.

2.9.1 Absolute breakpoint
Indicates a line of code where the execution miagt eegardless of any factor.
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The quickest way to set an absolute breakpoimt @itk in the left margin of the pane that congain
the code, or to the left of the line numbers.

Alternatively, click on the desired line or movethlinking cursor inside the box and then click the
button  on the toolbar.
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2.9.2 Conditional breakpoint

We suppose to stop running when a certain condisicatisfied
Clicking the button appears a pop-up through whigh can manage all the conditions to be
encountered during the execution dell'algortimo.

As the caption suggests, the condition is expressétke C language as a classic statement if-then-
else.
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In this example, click on buttoRun the program performs 8 iterations before stoppngd
waiting for action from the user.

Clicking againRun  the program completes 5 more iterations, as naaryere are from 8 to 13,
before stopping and waiting for action from theruse
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Clicking theRun  for the third time, the program will complete ttemaining iterations showing
the result.

2.9.3 Setting value

We suppose to execute one instruction at a tineutfir the Step  button on the toolbar. Suppose
also that you want to change on fly, the value lofcal variable to try a different code stream.
In the example below, the algorithm always retl8847.
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After the program has awarded 0 to the variablecsien, click the button and change the value
using the pop-up overlay.
The assignment is expressed in C language witheypanctuation markat the end.

Click onStep the simulator considers an executive branch diffef®m the previous being able
to try, so quickly and comprehensively, the behawfothe algorithm respect to multiple situations
of use.
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2.9.4 Use during Debug

When the project is running in the hardware coregktd your PC, thanks to the Debugger, you can
observe the intermediate states and the evolufitimecutputs to changes in inputs.

Right-clicking on any algorithm and selectiddgoSim it opens the simulator with the inputs
already preset with the values assumed at thaisgretoment.
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2.10 Creating libraries

The possibility of storing a series of objects iordry format allows you to build up your own
collection of objects which you can reuse in otpasjects. This enables significant development
time savings and, at the same time, ensures tadnbw-how is maintained inside the company.
To create a new library, select the chosen elerf@nalgorithm or a subsheet) and then do one of
the following:

right-click with your mouse and choobkew libraryfrom the pop-up menu.

choose Library/New library from the menu

click on the icon in the toolbar
The following window will appear:

To create a new library, you need to specify certdiaracteristics that can be divided into four
sectionsGeneral Library DataOptions Additional Data,andType

In the General Library Datasection, you can specify the library's name, @meup and the sub-
folder Categoryof the library. Each library must belong to a gramd must be associated to one
sub-folder Category. Not is allowed create libramgthoutGroup or Category

The Single Instanceroperty (if selected) adds to the library thetipatarity to being able to be
used once in the project in which it be added. Taigtion is useful when you create libraries
which the multiple presence in the project canter@aoblems in the program working; for example
if in the library are contained algorithms withtgtavariables, or functions to call firmware driger
of the application.

In the Additional Datasection you can specify all the options availdbleustomize each individual
library; in fact, you can link it to an icon, andter a version number, the author's name, the
creation/revision date and a brief description.

In the Typesection you can choose the library's typ&eaplateis a group of reusable entities that
can be browsed, i.e. once you have added it tojagiryou can double click its icon to display and
change its contents; converselyl.iarary is a group of entities that cannot be opened angéad
and, therefore, once you have created it, you datisplay its contents.
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Once you have finished entering all data, cl@ieateto confirm. If a library with the same name
does not exist yet, the new library will be immeelia added to the tree view libraries with the
chosen icon, otherwise the system will require @ficmation before overwriting.

If you place your mouse pointer over the new liprar the toolbar, you will be able to display
certain information about it, such as name, verdetest revision date, description, and type.

To add it to a new project, drag & drop the librémgm the tree view to the sheet.

2.11 Creating EIML pages

EIML pages allow you to describe the controllerapiical interface in graphical format. A project
may include several interconnected pages to disggais, icons, and variables representing the
internal states of the controller.

To add a page to the project, choéske/New/New EIML Pagdérom the menu or click the

icon in the toolbar. Once you have chosen the pyge you intend to create, a node representing
the page you have just added will appear in thgepts tree and the visual representation of the
page will appear in the center of the developmarirenment.

EIML pages are associated with a certain type spldy; for example, the figure below shows a
blank page of a 240x128 pixel LCD graphic display.

EIML pages may contain texts, variables, icons, loosn tables, lines, and rectangles, all of which
will be described in section 3.4.

The pages are created following a WYSIWYG appro@hat You See Is What You Get). This
means that the positions occupied, the font semed,the static properties such as alignment or text
are displayed exactly as they have been set. Tdagislynamic-type properties such as flashing or
cursor movement, you will need to switch to EIMLgpasimulation.
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2.12 Simulating EIML pages

While designing the graphical interface it can leeywseful to simulate the actual behavior of the
pages you are creating, to check that they argglmmrrectly implemented. UNI-PRO has a built-in

tool that allows you to display the output of apgirigal interface page as if it were being executed
in the chosen display. To enable this tool, gohe page you wish to simulate and choose

Project/EIML Simulator from the menu or click the icon in the toolbBelow is an example
of a simulation of a 240x140 pixel graphic page:

The simulator allows you to check that all elemantsde the page are properly displayed (texts,
variables, icons, tables, etc.), that all actioagsenbeen correctly implemented (moving through
fields, editing and sending commands), and thap#ges can be properly browsed.

On the left of the simulator window, there is @pen filebutton: press it to load an EIML page
saved in binary format. Instead, by pressing@pen Page Lisbutton, you can load a group of
pages saved as files to check for proper browdingugh them. When the simulator is launched
from within the UNI-PRO, the list of pages contalrnia the current project is loaded and the page
being edited is proposed as first page.

By pressingview ParamsDrwou can display and change certain simulationmaters, included
in the firmware as well, that affect the way pagesdisplayed.
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For example, you can decide which characters shoeildsed as time and date separators, whether
years should be displayed as two-digit or fouridigiues, and set data format.

By pressing the&/iew Varsbutton, you can display a list of the variablesdug the pages and, if
needed, change their value during simulation.

A row is added for each variable required by thgepavhich summarizes the main properties and
can also be used to change their values.

The Save ImagandCopy to clipboarduttons are respectively used to save the cudisplay to a
bitmap file or copy it to the system clipboard Battyou carPasteit into another application.

The Aboutbutton displays a window showing the simulatoession.

The remaining buttons, ESC, ENTER, UP, DOWN, LE#O RIGHT, simulate the behavior of
the corresponding keys found on the user interfabes allowing you to perform operations such
as moving the cursor (UP and DOWN), editing a vdENMTER, UP, DOWN, ENTER or ESC), or

browsing through the pages (ENTER on an elementhich a page load command is linked, ESC
to return to the previous page).
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2.13 Selecting hardware

A project developed using UNI-PRO may be executethe family of controllers compatible with
this development environment. That's why you shahidose on which ones you wish to execute
the project. In order to allow developers to wor@renfreely, the controller may be chosen either at
the beginning of the design phase to build the gatopround the controller, or at the time of
compilation, depending on the resources used.

To select the hardware, launch tHardware ExperWizard by choosindroject/Hardware Expert

from the menu or clicking the icon. The Wizard will start with a presentation adarnv.

Click Nextto go to the second step where all controller sygre listed.
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When you select a controller, a brief descriptiérih@ resources available in it will appear in the
center of the screen and a preview of the controltethe right. The controllers can be different fo
the local Bus, which can be IntraBus or CAN (Colteb Area Network). In thélw typesection is
requested the selection of the used hardware tygeric or special (S-Type)

Click on the appropriate controller and then chixt.

The third wizard step is divided in two sectiorfse first one allows to enable the CAN channels
there are in the controller, in order to adapbitiie network where the project is; the second one

allows to select, for each available UART, the pcol to use (e.g. None, ModbusSlave, BACnet,
Ethernet, ...).
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2.13.1 Modbus Master network

If on this section ModbusMaster protocol is seldcts the right side appears a configuration
button, click it to open the tool for the ModbusMasetwork configuration.

On the left side there is a list with all the ModMaster profiles available; to add other profileis i

required to create the configuration driver. Witle key and it is possible to add or delete
the profiles there are in the network to realizeneW the network are done it is required to set all
the modbus addresses. Click Close to continue.

2.13.2 BACnet MS/TP Configuration
Selecting the BACnet MS/TP on the UART you can @ik the communication properties.

BACnet MS/TP protocol is an alternative to BACretdrotocol, and viceversa.
NOTE: Please verify in the Hardware Manual if thentroller is compatible for the BACnet
protocol.
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2.13.3 Configuration of protocols over Ethernet

If one chooses to use the Ethernet port it is ptsdb set the fundamental parameters for the
communication of the selected protocols over IP.

BACnet IP protocol is an alternative to BACnet MB/protocol, and viceversa.
BACnet IP protocol is an alternative to Web Semw@tocol, and viceversa.

NOTE: Please verify in the Hardware Manual if thentroller is compatible for the BACnet
protocol.

Sending Mail and SMS

If you want to configure the controller to send athand SMS, you must first enable the Ethernet
port in the Hardware Expert and then select M&MS in the options available on this port.
The management is then handled to the user apphchy using the appropriate standard libraries
(refer to theStandard Library Manual
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On afterwards the Hardware expert allows to gagess to section “Expansions”.

On the left side there is a list of all availabkpansions which, depending on the controller, may b
connected to the Internal Can or the External Can.

The frame and buttons for the CAN bus will be aafali if the controller has this feature and if they
have been enabled in the previous configuratign ste

If you want to add an expansion, just select it eliek the button of the CAN communication
bus by which you want to link it: a new row will ggar.
Once you have selected all the expansions to bedadtick Next to proceed.
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It is now possible to set the parameters that defie local or remote CAN network, as its physical
address, the fact that the controller manages atemthie CAN network, all the physical addresses
of the others network elements:
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Note. If the controller have to manage expansions isontgmt to flag the Master controller field.
The fourth step provides a list of all possiblerusgerfaces with a brief description of each ome o
the right. To add a user interface to the selelstex] proceed just as you would to add an expansion.

In the last step, the wizard summarizes the cordigun selected including controller type, serial
port configurations, expansions and interfaceselhto each corresponding communication bus.

To terminate the Wizard, clidknd To cancel all changes made, clici&ncel
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2.14 Connection to physical terminals

Since the entities used in the UNI-PRO are a logearesentation unrelated to the controller type,
prior to compiling you will need to specify the cmttions between the logical resources used in
the project and the physical resources availabtearselected controller.

That's why all entity types representing a congrollO (Digital Inputs, Digital Outputs, Analog
Inputs, Analog Outputs, Clocks, LEDs, Buttons, Caanich Out, Command In and Buzzer) need to
be joined to the local or remote physical I/0O byam®of theJoin Tools

Prior to discussing each individual Join Tool, wewhd like to point out th&€heck Joindunction:

it automatically checks all joins and, if needepems up the required windows to join those entities
that have not been assigned yet.

2.14.1 Digital Inputs

The digital input joining wizard will start autonieglly during the Check Joins function if there are
still Digital Inputs that have not been joined yggu can also start it manually by choosing
Project/Join Tools/Digital Inputfrom the menu.

The window is divided into three listBigital Inputs Pins AvailableandJoins Present

The first list contains the project entities thavé not been linked to a hardware resource yet.
The second list shows the physical digital inputattare still available, with the following
characteristics:

Node : node of the controller where the resoigd¢eund
Can : bus to which the controller is connected
Pin : logical reference of the terminal

Description : shows the description used in thedlWware manual documentation of the
concerned controller

Hw name : name of the controller where the resoisréeund
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Finally, the third list contains the links alreaaiyade between digital inputs and physical resources.
To link an entity and a resource, select the ifpan the Digital Input table and the physical
resource from the Pins Available table and cliok Xbin button. Both the entity and the hardware
terminal will disappear from the list and a new raMl be created in the "Joins Present" table.
Conversely, to remove a join just select the roat tepresents it in th#nins Presentable and then
click Unjoin: the table row will be eliminated, the logicalrteénal will be restored to the first table
and the physical resource to the second. To corthemlink just make cliclOK else to clear the
operations clickCancel

2.14.2 Digital Outputs

The digital output joining wizard will start autotr@lly during the Check Join function if there are
Digital Outputs that have not been joined yet; yoan also start it manually by choosing
Project/Join Tools/Digital OutputBom the menu.

The window is divided into three listBigital Outputs Pins AvailableandJoins PresentThe first
list contains the project entities that have narbknked to a hardware resource yet.

The second list shows the physical digital outpinat are still available, with the following
characteristics:

Node : node of the controller where the resoigd¢eund
Can : bus to which the controller is connected
Pin . logical reference of the terminal

Description : shows the description used in thedlWware manual documentation of the
concerned controller

Hw name : name of the controller where the resoisréeund

Finally, the third list contains the digital outpuand physical resources that have already been
joined.
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To join an entity and a resource, select the oufimuh the Digital Output table and the physical
resource from the Pins Available table and cliok bin button. Both the entity and the hardware
terminal will disappear from the list and a new raMl be created in the "Joins Present" table.
Conversely, to remove a join just select the roat tipresents it in thionins Presentable and then
click Unjoin: the table row will be eliminated and the logitatminal will be restored to the first
table and the physical resource to the second.ohfirm the link just make cliclOK else to clear
the operations clickancel

2.14.3 Analog Inputs

The analog input joining wizard will start autontatily during the Check Join function if there are
still Analog Inputs that have not been joined ygdu can also start it manually by choosing
Project/Join Tools/Analog Inpufsom the menu.

The window is divided into three listdnalog InputsPins AvailableandJoins Present

The first list contains the project entities thavé not been linked to a hardware resource yet.
The second list shows the physical analog inpuéd #re still available, with the following
characteristics:

Node : node of the controller where the resoigdeund

Can : bus to which the controller is connected

Pin : logical reference of the terminal

Sensor avail : list of sensor types that may heej@ito the physical resource
Hw Name : name of the controller where the resoig¢eund

Finally, the third list contains the analog inpatisd physical resources that have already been
joined.

To join an entity and a resource, select an inpprhfthe Analog Input table and a physical resource
with a compatible sensor type from the Pins Avadatiable, then click thdoin button. Both the
entity and the hardware terminal will disappeanfrthe list and a new row will be created in the
"Joins Present" table.

Conversely, to remove a join just select the roat tepresents it in th#nins Presentable and then
click Unjoin: the table row will be eliminated and the logitatminal will be restored to the first
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table and the physical resource to the second.ohfirm the link just make cliclOK else to clear
the operations clickancel

2.14.4 Analog Outputs

The analog output joining wizard will start automally during the Check Join function if there are
still Analog Outputs that have not been joined waty can also start it manually by choosing
Project/Join Tools/Analog Outputsom the menu.

The window is divided into three listdnalog OutputsPins AvailableandJoins Present

The first list contains the project entities thavé not been linked to a hardware resource yet.
The second list shows the physical analog outplds$ are still available, with the following
characteristics:

Node : node of the controller where the resoigdeund
Can : bus to which the controller is connected

Pin . logical reference of the terminal

Actuator avail: analog output type list

Hw name : name of the controller where the resoisréeund

Finally, the third list contains the analog outpatsd physical resources that have already been
joined.

To join an entity and a resource, select an ouftfuh the Analog Output table and the physical
resource from the Pins Available table and theokcthe Join button. Both the entity and the
hardware terminal will disappear from the list andew row will be created in the "Joins Present"
table.

Conversely, to remove a join just select the roat tepresents it in th#nins Presentable and then
click Unjoin: the table row will be eliminated and the logitatminal will be restored to the first
table and the physical resource to the second.ohfirm the link just make cliclOK else to clear

the operations clickancel
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2.14.5 Clocks

The clock joining wizard will start automaticallyudng the Check Join function if there are still
Clocks that have not been joined yet; you can atsot it manually by choosingroject/Join
Tools/Clockdrom the menu.

The window is divided into three list€locks Node AvailableandJoins Present
The first list contains the project entities thavé not been linked to a hardware resource yet.
The second list shows the physical clocks thasalleavailable, with the following characteristics

Node : node of the controller where the resoigd¢eund
Can : bus to which the controller is connected
Description : name of the controller type wheredlek is found

Finally, the third list contains the analog outpatsd physical resources that have already been
joined.

To join an entity and a resource, select an RT@ ftloe Clocks table and a physical resource from
the Node Available table, and then click then button. Both the entity and the hardware terminal
will disappear from the list and a new row will beeated in the "Joins Present" table.

Conversely, to remove a join just select the roat tipresents it in thiobins Presentable and then
click Unjoin: the table row will be eliminated and the logitatminal will be restored to the first
table and the physical resource to the second.ohfirm the link just make cliclOK else to clear
the operations clickancel

2.14.6 Leds

The LED joining wizard will start automatically dog the Check Join function if there is at least
one LED that has not been joined yet; you can atadt it manually by choosinBroject/Join
Tools/LEDsfrom the menu.
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The window is divided into three listsEDs Port Available andJoins Present
The first list contains the project entities thavé not been linked to a hardware resource yet.
The second list shows the physical LEDs that alleastilable, with the following characteristics:

Node : node of the controller where the resoigdeund
Can : bus to which the controller is connected
Pin - logical reference of the terminal

Description : shows the description used in thedWware manual documentation of the
concerned controller
Hw name : name of the controller where the resoisré@und

Finally, the third list contains the links alreaaiyade between LED entities and physical resources.
To join an entity and a resource, select a LED ftbenfirst table and a physical resource from the
Port Available table, and then click tein button. Both the entity and the hardware termvadl
disappear from the list and a new row will be cedah the "Joins Present" table.

Conversely, to remove a join just select the roat tkpresents it in thibins Presentable and then
click Unjoin: the table row will be eliminated and the logitatminal will be restored to the first
table and the physical resource to the second.ohfirm the link just make cliclOK else to clear
the operations clickancel

2.14.7 Buttons
The button joining wizard will start automaticatiyiring the Check Join function if there is at least
one button that has not been joined yet; you caa siart it manually by choosirigroject/Join
Tools/Buttongrom the menu.
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The window is divided into three listButtons Port Availableand Joins Present
The first list contains the project entities thavé not been linked to a hardware resource yet.
The second list shows the buttons that are stilable, with the following characteristics:

Node : node of the controller where the resoigd¢eund
Can : bus to which the controller is connected
Pin . logical reference of the terminal

Description : shows the description used in thedWware manual documentation of the
concerned controller
Hw name : name of the controller where the resoisré@und

Finally, the third list contains the buttons anggibal resources that have already been joined.

To join an entity and a resource, select a buttomfthe first table and a physical resource froe th
Port Available table, and then click tein button. Both the entity and the hardware termvndl
disappear from the list and a new row will be aedah the "Joins Present" table.

Conversely, to remove a join just select the roat tepresents it in th#nins Presentable and then
click Unjoin: the table row will be eliminated and the logitatminal will be restored to the first
table and the physical resource to the second.ohfirm the link just make cliclOK else to clear
the operations clickancel

2.14.8 Command In
The Command In joining wizard will start automaligaluring the Check Join function if there is
at least one Command In that has not been joinedyga can also start it manually by choosing
Project/Join Tools/Command from the menu.

Pag. 63



UNI-PRO 3 SOFTWARE MANUAL

The window is divided into three list€ommand InNode AvailableandJoins Present

The first list contains the project entities thaivé not yet been linked to a node from which to

receive the command.

The second list contains all controllers (includeygpansions) that were added to the project using
the Hardware Expert wizard, from which you may @d®to receive the selected command. Each
element in this table has the following charactess

Node . controller node from which the command lsaraccepted
Can - bus to which the controller is connected
Pin : description of the controller node from whibe command can be accepted

It can take two value types:

the value Broadcast, which means that the seleCtmdmand In can
receive the command from any controller in the oeky

the name of the controller type linked to the digpld Can-Node.

Description : shows the description used in thedWware manual documentation of the
concerned controller

Hw name : name of the controller where the resoisré@und

Finally, the third list contains the Command Insl @ontrollers that have already been associated.
To make a join, select a Command In from the fabte, then select the node from which you wish
to receive the command among those in the Nodel@blai table and click th@oin button. The
selected Command In will disappear from the edigtyand a new row will be created in the Joins
Present table.

Conversely, to remove an association just selectdtv that represents it in tdeins Presentable
and then clickUnjoin: the table row will be eliminated and the Commandwill reappear. To
confirm the link just make cliclOK else to clear the operations cliClancel

2.14.9 Command Out

The Command Out joining wizard will start automalig during the Check Join function if there is
at least one Command Out that has not been joieed/gu can also start it manually by choosing
Project/Join Tools/Command Ofrbm the menu.
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The window is divided into three list€ommand OutNode AvailableandJoins Present

The first list contains the project entities thaté not yet been linked to a node to which to skad
command.

The second list contains all controllers (includeygpansions) that were added to the project using
the Hardware Expert wizard, to which you may chotsesend the selected command. Each
element in this table has the following charactess

Node : controller node to which the command balsent
Can : bus to which the controller is connected
Pin . description of the controller node to whiblke command will be sent

It can take two value types:

the value Broadcast, which means that the sele€®dmand Out can
send the command to any controller in the network;

the name of the controller type linked to the digpld Can-Node.

Description : shows the description used in thedWware manual documentation of the
concerned controller

Hw name : name of the controller where the resoisré@und

Finally, the third list contains the Command Outd aontrollers that have already been associated.
To make a join, select a Command Out from the fabte, then select the node to which you wish
to send the command among those in the Node Avail@ble and click thdoin button. The
selected Command Out will disappear from the etistyand a new row will be created in the Joins
Present table.

Conversely, to remove an association, just selectdw that represents it in tdeins Presentable
and then clickUnjoin: the table row will be eliminated and the Commahat will reappear. To
confirm the link just make cliclOK else to clear the operations cliClancel

2.14.10 Buzzers

The buzzer joining wizard will start automaticatlyring the Check Join function if there is at least
one buzzer that has not been joined yet; you cem sthrt it manually by choosirigyoject/Join
Tools/Buzzerfrom the menu.
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The window is divided into three listBuzzersPort Available, andJoins Present
The first list contains the project entities thavé not been linked to a hardware resource yet.
The second list shows the buzzers that are sailae, with the following characteristics:

Node : node of the controller where the resoigdeund
Can : bus to which the controller is connected
Pin - logical reference of the terminal

Description : shows the description used in thedlWware manual documentation of the
concerned controller
Hw name : name of the controller where the resoisré@und

Finally, the third list contains the buzzers angigatal resources that have already been joined.
To join an entity and a resource, select a buzpen the first table and a physical resource froen th
Port Available table, and then click tein button. Both the entity and the hardware termvndl
disappear from the list and a new row will be aedah the "Joins Present" table.

Conversely, to remove a join just select the roat tepresents it in th#nins Presentable and then
click Unjoin: the table row will be eliminated and the logitatminal will be restored to the first
table and the physical resource to the second.ohfirm the link just make cliclOK else to clear
the operations clickancel

2.15 Compiling the program
Once you have saved your project, chosen the haedigaexecute it on, and successfully run the
Check Join wizard, you are ready to go on to thenpi@tion phase by choosing the

Project/Compilemenu or clicking the icon in the toolbar.
The compilation phase can be divided into five phbses:

Project is automatically saved.
The source file is generated.
Compilation
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Linking
Available resources are calculated

If the project had not been saved yet, you wilpbempted to specify a file name to save it to. Then
the project is analyzed and the source files aeated, which will be compiled and linked to

generate the executable file that will be downlabde the controller through the Download

function. Finally, the available resources are daled: the amount of FLASH and RAM memory

still unused.

While source files are being compiled, a windowdigplayed in the foreground with a progress bar
showing the completed process percentage and art Bibon, to interrupt the process.

In addition, a window that progressively displalge tesult of compilation appears at the bottom of
the environment. If the compiling process ends essiully, the object files are linked, the
executable file to be subsequently downloaded negded, and a report showing all FLASH and
RAM resources still available is displayed.

If compilation does not end successfully, eachaetkeerror will cause a row to be displayed.

Each error row offers many pieces of informatioat ttan be interpreted as follows:
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Category . category of the algorithm where therevas detected
Line : line where the error was detected

Error Type . Information, Warning, Error, Fatar&r

Error Code : code assigned to the error (Geepilation Errors)
Error Description : a brief description of the erro

Double-click on the row corresponding to the eryou wish to correct; the CodeEditor of the
algorithm in which the error was detected will o@ertomatically and the cursor will be placed in
the relevant line.

2.15.1 Using the cache

In the frameSettingsit is possible to set the use of the cache formting the project files. For
each project it is saved a cache of the file to mitearand when compiling they will be recompiled
only the files that have had modifications. Thidiap makes quicker the process. To enable the
cache select the fladgnable cachen Settings|f it is desired to cancel all the cache of tbhenpiled
projects, makeClear Cachefrom Settingsof the environment. If it is desired to cancelyotiie
cache of the open project, make eseg@iear Cachdgrom sectiorOptionson the project property.

In the main mentrojectthe Cleanentry allows you to delete the cache of the opefept and all
temporary compilation files.

In the main menwProject the Build All entry allows you to compile the project completély
running aCleanoperation first.

2.15.2 Compiling with browser V-Color 3

If a browser Vcolor 3 is foreseen, i twill be nes@y to make two operations of compiling to full
compile the project. A compiling is for the contesland the second is for the browser since the
EIML color pages and other projects must be cordpled downloaded directly in the browser.

The compiling project starts compiling the files filne controller; if this phase is successfully
completes the seconds automatically runs (for tbevger). Once the compiling finishes, the object
files of the application are generated.

The object files (ucjb e ucje) of the browser aféecent fom those of the controller because of the
name, which will finish with _Browser” the classic project name.

For example, if the net of the project TestProjeehade of a controller C-Pro 3 Micro Basic and a
browser V-Color 3 320x240, the result of the compgilwill be the following:
Object file of the controller:
- TestProject.ucjb
- TestProject.ucje
Object file of the browser:
- TestProject_Browser.ucjb
- TestProject_Browser.ucje
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2.16 Downloading the program

Once you have finished compiling, the executablieaman be downloaded into the microcontroller.
Before starting the download, check that the hardvia properly connected to the serial port and
ready for programming (see the hardware manual)staa the program download, choose the

Project/Downloadmenu or the icon located on the toolbar. Thefwithg window will appear:

If the connection with the board is successfulliaklshed, after a few seconds the progress bar
begins to expand and once downloading is compéeteox will appear indicating the successful
outcome of the operation.

Otherwise an error message will appear; in thi® caattempt the operation after having verified
certain conditions:

The serial port selected in the environment optignkich can be activated from the
Tools/Settingsnenu) must be that for which we wish to perform download

the serial cable must be connected both to the atenand to the controller

If the bar does not progress and an error mesgaggaes, check the connections, try to reset the
controller again and restart downloading.
To change download options, see seckomironment configuration.

2.16.1 Download and programming via USB cable

The procedure related here is valid only for thetemlers c-pro 3 micro/kilo; these controllers can
be connected to the Pesonal computer via USB antitiary generated when compiling is made of
two files instead one.

1. Project namauicjb: binary file of the application

2. Project namaucje: binary file og the EIML pages
Since there are two files, the way to program ckangnyway the user will be asked for just one
operation. The steps are:

- binary download of EIML page®&({oject namaucje)

- binary download of the applicatioRrpject namaucijb)

- restart-up of the controller

- microcontroller memory programmation, using ltieary that have been found

- file generation with the programmino report.
For these controllers it is not necessary to sgt@@M port (for programming/debugging); it is
automatically recognized by UNI-PRO. It is very ion@ant to verify there is just on e controller
connected via USB because, otherwise, the wrongoulel be programmed.
Once the procedure has finished, a text file ipldiged; it contains a series of information on the
programming procedure or a message relating treoneahy it has not been possible to program
the controller.
The visibility of this file depends on the statustize property'Show Report After Downloadin
the windowsSettingsof UNI-PRO.

Pag. 69



UNI-PRO 3 SOFTWARE MANUAL

It is necessary the COM port is automatically recogd because after a reset of the controller it
runs in modality mass-storage (it means it is nattaal COM); it is the development environment
that, through commands, converts it from mass-g®ta virtual COM, obtains the value and uses
it in the various functions asking for the seriaftp

2.16.2 Download with browser V-Color 3

When in the CAN network there is a browser Vcotbe compiling will create, in addition to the
binary files for the controller, also the binarle§ for the browser; it means also the browser V-
Color must be programmed. Once the Download isctsde a window will appear to decide the
hardware to use for the download.

To the end of the downlaod it is possible to repleatrocedure for the following devices.

2.16.3 Download and programming via USB key

For all the controllers with USB port it is posstib download the program using a standard USB
flash drive (pendrive), following the below proceeu
- Rename the controller’s binary files generatedrduthe compilation:
0 TestProject.ucjb
o TestProject.ucje
Respectively in:
o work.ucjb
o work.ucje
- Copy them in the USB flash drive root.
- Insert the pendrive in the USB port with the coldropower supplied.
- Wait the automatic copy of the files in the intdrmemory and then the reprogramming of
the controller.
- This procedure is terminated when the controli@stks during the reset autotest.

The USB flash drive (pendrive) must be formatte&FA$32.

NOTE.
During the programming procedure the controllercexes the following tests:
- If the files work.ucjb and work.ucje are equalsthiose in the controller memory, they are
not copied again and, of course, the controllesdideeprogram itself.
- The controller verify the congruency of the binéiky after the copy.
- The controller verify if the hardware family codktbe binary file and the controller are the
same to avoid unrecoverable downloads.

In case of compilation using a VColor browser,sitpossible to follow the same programming
procedure using a USB flash drive also for the \@Cdisplay.
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Rename the display’s binary files generated whenpiking:
o0 TestProject_Browser.ucjb
0 TestProject_Browser.ucje
Respectively in
o work.ucjb
o work.ucje
Copy them in the USB flash drive root.
Insert the pendrive in the USB port with the digpt@wer supplied.
Wait the automatic copy of the files in the intdrmaemory and then wait the
reprogramming of the display.
The procedure is terminated when the display stibevanit page during the reset autotest.
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2.17 Use of the Debugger

The debugger allows you to check the function pfagram under execution by the controller. The
debugger can be activated by a "reset" (for examgha after the download of the program) or

"live" (without stopping the application). The kattoperation is very useful during testing andfine

tuning the machine control.

Using the debugger, the status of all internali@des, timers, and parameters) and external (&nput
and outputs) entities can be monitored directlynfriie graphic entity used for development. The
parameter values and the statuses can be mod#fseaell as simulating analogical and digital

inputs, interrupting the program via conditionakdkpoints, performing the jump to execution

operations for a specific calculation, or restagrtirom the initial condition. Entire debug sessions
can be performed while investigating malfunctionsinply to accelerate the functional test phase
for any adjustments made.

To activate the debug mode, the program must bepibednonly after the Debugger protocol has
been selected on one of the controllers free sgoids. Or enabling thEnable DEBUGGERTr

Option on theBUS ENABELDsection: This operation is performed in the Hardw&grpert during
the serial port protocol configuration phase ($eefigure below).

~. - ’ Depending on the type of

/ controller selected.

It is also necessary to configure the serial COt pbthe PC to be used to communicate with the
controller. In the case of Debugger via Etherney gnust also set the IP address and TCP port for
communication, using the following page that canabeessed from th€ools/Settings/Debugger
menu:
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Finally, once the PC port is connected to the pbthe controller via an RS232, RS485 or Ethernet
connection, everything is ready for a debug sessiobegin. To activate it, sele€@ebug/Start

Debuggerfrom the menu, or the icon located on the tool ba
The program will connect to the controller and perf the controls per design. If the check has
positive results, thBebugger startedinessage will appear in the output window.

And the following icons will appear on the commdoad:

At this point the values of the program entity ¢cenviewed simply by running the mouse pointer
over the variables and waiting for the yellow pramwmdow to appear.
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This window will only remain active fore a few sects, to view it again you must move the mouse.
If you want to view the value of a specific entiyypu can enter the Watch window using the special

menu (right key of mouse) and select Add Watchysar the icon located on the tool bar. A
watch window will appear on top of the status wiwdo

Up to 4 variables can be added to the Watch winddw.remove them, remove each one
individually using the special menu (right mousg)kand selecting Remove Watch, or using the

icon located on the tool bar. All of the variableghe watch window can be removed at the
same time by selectingebug/Remove All Watdrom the menu.

When controlling congruency between the projecP@ and that on the controller, the following
information is compared:
o Project number
Project version
Vendor ID
UNI-PRO software version
Compile date
Number of entities in the project
o Number of tasks in the project
From these, 1, 6 and 7 must coincide otherwised#imigger will not start. When diagnosed, the
others result in a warning message but allow theigesession to be activated.

© 0O O0OO0Oo

To exit from the debug phase, selBetbug/Stop Debuggdérom the menu, or the icon located
on the tool bar.

To stop program execution, sel@¢bug/Brealirom the menu, or the icon located on the tool
bar. The program stops while executing an entity] the index for the entity is indicated in the
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status bar: This corresponds to the task reqdimedalculation, as listed in the
Call List:
In the sample shown, program execution
stopped at the calculation of the
DIGITALOUT1entity, corresponding to
task number 4.

When the program is stopped all of the
internal counters and timers are “frozen"
but not the inputs or Real Time Clock. It is
also possible to observe the value of the
entity or to view a few in the watch

window.

There are two possible methods to restart
the program: The first is to execute a
portion of the program until another entity

is calculate using the Debug/GoTo

command or the icon located on the
tool bar. In the example shown, if you want
the program to be performed until the
LED2 entity, the calculation in tasks 5 and
6 will be performed after which the
program will once again stop.

Alternatively, the program can be restarted in atiooative manner using thBebug/Run

command or the icon located on the tool bar. is thse, the program will continue execution
starting from the point where it was stopped.

If you want to restart the program from the begmgniit is necessary to perform a controller reset

using theDebug/Resetommand or the icon located on the tool bar. Tdfeze it can be
restarted with the Run command. The reset operatienoes all of the internal variables,
timers/counters, in exactly the same manner ased adter a power outage.

It is possible to set the value of the entity sieldcboth when the program is running and whes it i

not, using theDebug/Set Valuer the icon located on the tool bar. A window|vappear
where a new value can be set and to confirm itriting.
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The values of the analogical and digital input ealgan also be set. In this case, the input, ctce s
will move into the "Input Simulation” mode and wilbt accept any values that are sent from the
controller's conversion driver. This situation vii# maintained until you exit the debugger mode.

To perform a debug session where it is necessaryntestigate the causes of a possible
malfunction, it is very important to be able toensbreakpoints in a number of points throughout
the program. In this manner the software contrbés dccurrence of a few break conditions and
immediately stops the controller program when theswlitions occur.

The breakpoint can also be set without conditisosthat the program can stop exactly in the point
of execution where the breakpoint was located.nBerit and unconditional breakpoint for a specific

entity, it must be selected and thebug/Set Breakpoirtommand must be activated, or the

icon located on the tool menu. This type is uséfybu want to check the behavior or the program
within a single main loop or between main loopskimg the program stop at each entity where a
breakpoint is set.

However, often it is more useful to investigate whappens when specific conditions occur. In
these cases conditional breakpoints are neededshwdan be activated using th@ebug/Set

Conditional Breakpointommand or the icon located on the tool bar. Adew will open
where you can select the condition to compare thighvalue of the controlled entity.

The conditions can be selected from the followisg |

EXECUTE No conditions (equivalent to an unconditional byzaikt)
The program will stop with the entity assumes thtu®
EQLALTE set in the Value field.
The program will stop with the entity assumes &dént
value than the one set in the Value field.
The program will stop with the entity assumes auea
less than the one set in the Value field.
The program will stop with the entity assumes auea
less than or equal to the one set in the Valud.fiel
The program will stop with the entity assumes auea
greater than the one set in the Value field.
The program will stop with the entity assumes auea
greater than or equal to the one set in the Vadle. f

DIFFERENT FROM

LESS THAN

LESS OR EQUAL

MORE THAN

MORE OR EQUAL

When a breakpoint is set, a window will appearamdf the status window:
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Up to 4 breakpoint conditions can be set, which aplpear in this window. Th€ondition Valug
and Enableproperties can be modified in this window. To rem@ breakpoint, remove each one
individually using the special menu (right mouseg)kand selecting Remove Breakpoint, or using

the icon located on the tool bar. All of the bneaikts can be removed at the same time by
selectingDebug/Remove All Breakpoirftem the menu.

A conditional breakpoint can also be set for theunence of a specific event, such as the preas of
button or the arrival of a command. In this cake,\alue field assumes the following meaning:
Value =0 No event
Value =1 Button pressed or command intercepted

NOTE: In the event that the output of an algoritbina library has more than one branch, such as
the previous example of library LE_1, the developteystem will perform the intermediate
calculation for this output. Consequently, durihg tiebug phase a breakpoint can be set for this ;or
it can be viewed using the mouse or in the wataidaiv, exactly as if it were a "hidden" variable.
However, it is not possible to perform a Set Vaduat.
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2.17.1 Present value in debug
While debugging a project, under the calculatedtyerihe present value that the entity assumes
during the operating cycle appears. This make®iitiee sequence of the values that change while

running the program visible at all times.

If a digital input or analogical input is forced oebug at a determined value, disconnecting
therefore from the physical acquisition, it is Highted with a different colour.

The colour of the label can be changed with the DEBralue, using th&ettingswvindow, in the
Debuggertab.
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2.18 Web Server

Some controllers featuring Ethernet interface carcnnected from a browser that displays web
pages residing inside.

The device executes a minimal web server thateggbh HTTP clients connecting from TCP/IP
network. The server publishes the files storedhim ftash memory by means of the development
environment, using throject/Download WebSitaenu.

Thanks to programming techniques such as AJAX aml, €an be made interactive web
applications through which view information and mha values. The browser becomes an
extension of the front panel where you perform soifrtbe operations normally carried out with the
latter. Warning: it will never replace it especyalVhere safety regulations are involved.

For example, you might watch the temperature obar and change the speed reference of an
inverter controlling the air extraction.

The controller is theoretically accessible from a&gyninal connected to internet, even from a tablet
while you are sitting comfortably at home.

Once you open the wizaklardware Expertchoose a controller having an Ethernet interface.
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In the next step, click on the combo box and enEthernet
This makes visible a button immediately on thet.

Clicking on the buttorethernet TCP/IP configuratic, the following window oper

Ethernet TCP\IP Configura

Ethernet Configuration

IP Configuration
IP Address P
Subnet Mask

Default Gateway

Modbus TCP/IP ~ Web Ser

Port number Iﬁ
Password Write ’I_

PasswordLevell l_
PasswordLevel2 I_
PasswordLevel3 [_

v Include File for Remote |

Make sure the optioBnable web serv is ticked.
The default port number listening is 80; in mostesakeep s
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The Passwordbox contains the secret word to protect unautkdririte of the parameters. The
Password Level 1, Password Level 2 e Password L&Wwexes permit to prevent unauthorized
access to pages and functions using three authgaticlevels. If empty, the protection is turned
off.

The optioninclude File for Remote Downloadctive or not the possibility of including in the
generation (and download to controller) of the Wah&r the file to download remotely the
application.

Html pages are written by the favorite authoringl$arequesting, as usually happens, many small
and incremental changes whose result should b&ketiexvery time. In order that work isn't tricky,
you need to publish quickly the pages.

File transfer toward the controller is impropertbbecause slow and because it engages the flash
memory that, despite the high nominal performahes,a limited number of write cycles. To avoid
these problems a Web Server simulator has beermgpited.

2.18.1 Web Server Simulator

Uni-Pro embeds a web server running on the compbtdr simulates the behaviour of the one
running in the controller.

The author saves the pages in a folder of hard mis#lifying them at will. Uni-Pro draws here in
real-time refreshing the browser. Being able tolighbpages locally, their writing becomes easy.
Only when it's advisable an ongoing test or whemkws finished, you publish the pages in the
controller.

Once this is plugged in, the browser interactsughothe Debugger.

From the mend ools/Settingghoose the taWeb server
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The optionActive on debugneans whether the server runs at the start of gy so when the
controller is communicating.

The boxDocument rootndicates the default top folder from which theetiof the website expands.
The optioriDocument root in current project folderfjenerates instead the root of the website into
the current project path.

Suppose it's set to C:\Jobs\Uni-Pro and there'pribject C:\Jobs\Uni-Pro\chiller_alfa.ucjp .

If absent, when Debugger starts the folder C:\dduisPro\www\chiller_alfa\ is created.

In other words, for the project XYZ will be creatéloe folder www\XYZ\ attached to the one
specified in the general settings. Here must beddml files, JavaScript, images, and anything
else that will be transferred in the controller.

2.18.2 Exported entities

The entities that can be read and written via C€ fwst exported by clicking the menu
Tools/Export Entitieschecking “X” in theBMS column.

Using the automatic generation of the table forwied, from menuProjectGenerate Entities Web
Table within the site folder a file namedYZ (exported register var).tid created in json format
containing the ticked properties of the list shawithe previous picture. This file could be renamed
XYZ.js and this name will be called from inside tHEML page:
<script src="XYZ.js’></script>

Furthermore it is necessary to declare as varialel@rray of records so generated, for example:

var MyData =

{

"tab_prop™: [

{

"cat": "Par",
"webServer": ",
"group”: "PARAM",
"descr": ",

"type": "CJ_LONG",
"prec": "0",

"name"; "PAR1",
"addr": "10"

2
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}

The file isn't overwritten if existing, so any clyg@s you make are retained.

We highlight the properties call€&roup andWebServer

Unlike the othersGroup doesn’t exist as static property in Uni-Pro big dynamically generated.

It may be helpful to group entities in arbitrarytsseUnless otherwise specified, the name is pre-
filled according to the following fixed rule

Entity’s category: Var, Pers, Command In, Clockndr, Led, Buzzer e Button
Reference group: STATUS

Entity’s category: Digital input
Reference group: DIGITAL_IN

Entity’s category: Digital output
Reference group: DIGITAL_OUT

Entity’s category: Analog input
Reference group: ANALOG _IN

Entity’s category: Analog output
Reference group: ANALOG_OUT

Entity’s category: Par
Reference group: PARAM

WebServeis a property designed to exchange data of any ktween the project and the web
application, so it is freely usable. It also allowau to overwrite the current values of the other
published properties.

Suppose there's the entity VAR1_Long. If the Web&eproperty is empty, the following record
could be generated:

{
"cat": "Var",
"webServer": ",
"group™: "STATUS",
"descr": ",
"type": "CJI_LONG",
"prec": "0",
"name": "VAR1_Long",
"addr"; "23"

}

Setting the above property to “Sierra; GrOUp=PUMIB01; nAMe =Pump Hours;rtFoo;preC=1;"
we would find in the created file

{
"cat": "Var",
"webServer": " Sierra;06501;rtFoo;
"group": " PUMP,
"descr": ",
"type": "CJ_LONG",
"prec": "1",
"name": " Pums Hours ",
"addr": "23"

}

If WebServecontains a patterkey=value;andkeyrepresents one of the published properties, then
valuereplaces its current data.
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2.18.3 Operation
A change in the general settings is applied whelouDger starts again.

The local web server connects with either localloo<t27.0.0.1 .

Typing http:/flocalhost in the address bar of the browser, the servernaatioally searches for
index.html as default home page. If the URL cordarpath that doesn't exist, you will see the error
code 404.

In order to transfer the site, click on the méhaject/Download web site
The following preliminary tests are performed amaddnto be satisfied.

1) The folder hasn't to exceed the maximum size etqu#the capacity of the controller (for
example 2MB). Otherwise the browser displays thererode 412 against which the content
needs to be cleaned up and optimized.

2) The file names cannot be longer than 24 characters.

3) The site must have one and only one level, i.efodtidrs aren't permitted.

The web page interacts with the controller viagh#edded CGI program.

The call foresees some parameters we discovermat

Warning: the syntax is case sensitive. While theneaf CGI is uppercase, what follows the
guestion mark is lowercase.

2.18.4 Reading entities
In order to get the actual status of all exportetities type

http://localhosttODJET_CGI?pread=all

getting as answer an array formatted json

"tab_param":[
{"addr":"100","value":"698","min":"0","max":"65 535","def":"0"},
{"addr":"384","value":"0","min":"0","max":"6553 5" "def":"0"},
{"addr":"525","value":"-32767","min":"0","max": "0","def":"0"},
{"addr":"1280","value":"0","min":"0","max":"0", "def":"0"}

]
}

addr is the address of the Modbus register, whaferebresents the default value. Wanting to read a
discontinuous set of entities, type an URL like

http://localhost/ODJET_CGI?pread=6,8-10,12

getting as answer an array
{

"tab_param™:[
{"min":"-32768","max":"32767","def":"89","value ""89","addr":"6"},
{"min":"0","max":"255","def"."121","value":"121 " "addr":"8"},
{"min":"-32768","max":"32767","def":"1354","val ue™:"1354","addr":"9"},
{"min":"-32768","max":"32767","def":"30059","va lue™:"30059","addr":"10"},
{"min":"-32768","max":"32767","def":"-30060","v alue™:"-30060","addr":"12"}

]
}

in which appear the addresses 6, 8, 9, 10 andyfihal

Pread parameter accepts comma-separated elementsfeghich can be either a single address or
a range defined by limits limA-limB. The latter regents the continuous sequence of integers
ranging from limA to limB.
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If there are no exported entities or the addressksnown, the answer is
{"tab_param™[] }

2.18.5 Writing an entity

Suppose you write the capital letter A in a vaabf type CJ_CHAR exported to the Modbus
address 8. The instruction to launch is

http://localhosttODJET_CGI?pwrite=8&value=65

where the value parameter can take exclusively nomalues.
The browser receives an array in json format cairtgithe entity in question. The answer can be
used to understand if the data was successfullyanror an unexpected condition has occurred.

{

"tab_param™:[
{'min™"0" "max":"255" "def':"121" "value":"65" addr":"8"}
]
}

2.18.6 Protection to write
In order to know the status of content protectlannch the URL
http://localhost/ODJET_CGI?ppsw=status
If it is turned on, the answer is
"tab_system™: [
{"ppsw": "lock"}

]
}

Conversely if it is turned off, the answer is
"tab_system": [
{"ppsw": "unlock"}

]
}

In order to activate the protection, type
http://localhosttODJET_CGI?ppsw=Ilock&value=secret_w ord

wheresecret_words the password set for the project in Hardwarpettx
In order to deactivate the protection, type

http://localhosttODJET_CGI?ppsw=unlock&value=secret _word

For both lock and unlock, the answer equals totieegot by the status command.

Suppose protection is enabled and the passwo%bizt6Q44.
In an attempt to remove the lock, suppose we setitetcontroller

http://localhosttODJET_CGI?ppsw=unlock&value=Sierra Tango
It replies
"tab_system": [
{"ppsw": "lock"}

]
}
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because SierraTango doesn’t match 0$0Zt6Q44; thkeisaetained.
2.18.7 Web Pages Protection
There are two more CGI commands for the login angetify the active user level.
Command to read the active user level:

/ ODJET_CGI?stslev=1

The answer is
"tab_loguser":[

]

{"usrlog":"3","result":"1","err":"0"}

}

Where usrlog indicates the active user level (level 1, 2 = level 2, 3 = level 3). The value 0
indicates no user logged.
The field result equal 1 indicates no errors.

Command for the login:
/ODJET_CGI?levpsw=Password&lvl= Level Number

Where Password must be substituted with the pasisdigited (case sensitive) and Level_Number
is 1,2 o 3 depending on the authentication levgliested.

The answer is
{

"tab_loguser":[

]

{"usrlog":"3","result":"1","err":"0"}

}

Where the fields have the same meaning before.

In case of errors the returned value has the fatiguneaning:
1: requested level not supported
2 — 3 : number of characters greater than the maxivalue
4: error wrong password inserted
5: requested level not active (when you try totilm@ not enabled level)

After a correct logon procedure, the navigationMaein web pages of thet level is allowed until a
fixed timeout of 5 minutes. When expire it, a neage request is rejected showing the error code
401. This timeout is reload every page requestetdduring CGI data exchange. So it is possible to
remain within the same protected page for a tineatgr than the timeout.

2.18.8 Datalog remote management

Two CGI commands can be used to read the informatimut the Datalog status and to download
the CSV file from the remote browser.
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Command to read the Datalog status:
/ODJET_CGI?pdatalogf=1

Web server answer:

{

"status_datalog":[
{"num_rec";"23","status" "ok _run"y,
]
}

Fields description:
“status”;  uses the following return strings:

“no_link”

ok_stop”
“ok_run”
“err_compatible_mem”
“err_rtc”
“err_corrupted_mem”
“err_insufficent_mem”

“busy” <--in progress a USB data extarction
“num_rec”: =0 <- number oécords at the moment filled
0 <- no records

Command to download the CSV file:

JODJET _CGI?

Send the command to the browser with the file doadlrequest.

With this command there are no JSON answers.

NOTE: Before to send the file download commands itmportant to be sure that there are no
datalog errors and the number of records is grélaéer zero, otherwise no feedback in the browser
could be bad intepreted.

NOTE: Is advisable to do the CSV download operatinsafety mode (for example when the unit

is stopped), to avoid the application runs slowlyinlg the CSV file preparation before to transmit
it.

2.18.9 Network configuration info

It is possible to ask the web server info: conémIMAC Address and IP and network
configurations. The command to use is the following

/ODJET_CGI?pnet=all
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Answer:

{
"MAC_ADDRESS": "00:AC:DD:BB:CC:DD",

"IP":"192.168.0.1",
"SUBNET_MASK": "255.255.255.0",
"GATEWAY": "192.168.0.1"

Possible parameters:
all -> all informatiaeturned
0 -> only MAC retudhe
1 -> only IP address
2 ->IP , SUBNET, GBEWAY returned

2.18.10 Automatic Website Generation

Enabling the optiolAutomatica Website Generatignis possible to have a web page with a table
where it is possible to group all the exportedtgniifo in columns ordered by belonging type:

This generation is automatic, you have only toowlithe next steps, without any knowledment of
web programmino languages or tools. Of course dssipilita to personalize the page is limited to
the logo choice, the name and number of the grthgiswill appear in the Tab and the entity names
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as shaved in the previous tak. It will be possibleto read the values continuosly refreshe;,
protected by password,will be also possible to write the.

The entitieghat could be showed Web table aréhe only one exported in ttRegisterlist with
the optionBMSchecked.

Enabling the optioWWebServeryou can compile and download tpeogran. Then you have to
generate the table of the Wémtitities, directly from the mentProject/Generate Entities Wk
Table:

With this procedure, you cagenerate the info neeeded to creite table an manage the
communicationwith the variable: Moreover all the files necessary to &k site management,
are copied from the foldésni-Pro3\ Config \ Webserver filg® the target directorwww.

The project configuratioms possible through the use ofecial keywords to use in ttproperty
WebServer

Property Pump_Status :
Array 1
Category Var
Visibility I~
Description Pompa acqua
Export BMS 0
Height 52
X 1160
Master Refresh HIGH
Maximum 2
Minimum 0
Name Pump_Status
Order 0
Precision 0
|[IRICS
[_ WebServer GROUP=PUMPS: NAME =\Water Pump; | ]
Task Main
N 388
Data Type CJ_BYTE
Value 0
Width 52
String codes for project integration with the website

These keywords assign dfdreni representation of the table than the deftaldte. For example the
previous entity Varshould be sowed in the column STATUS with thema Pump_StatuHaving
assignedGROUP=PUMPS; NAME=Water Pumjit will be showed insteath the column PUMPS
with the desidered mae Water Pum|
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Unlock param

PUMPS

9 |30

GROUP=PUMPS Name=Water Pump

The keywords to use are the follow:

- GROUP=XXXX; changs the group assignment or createsiev group XXXX. The
GROUP field should not contain spac

- NAME=YYYY; changes the defa name (proprertilamg into the desidered name.

- DESC=YYYY; changesdefault description (propertipescriptior) into the desidered
description.
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3 BASIC ELEMENTS

3.1 Data types
The data types allowed in the development envirarimmay be divided into two categories:

simple
structured.

The former are composed of a single value thateadirectly used in the algorithms for processing
purposes, while the latter are composed of sev@ials because they contain several pieces of
information. For example, data type CJ_ANALOG eams two pieces of information: sensor
value and sensor error code.

CJ_VOID, a newly created data type introduced leyWiNI-PRO development system, belongs to
the simple data category.

3.1.1 Simple data types

Simple data may, in turn, be divided into two l@jicategories: the first category is composed of
all C-language data types, while the second ornades new unstructured data types created by the
UNI-PRO development environment.

The summarizing table below shows the data typatstkslong to the first category, and gives the
following information about each one of them:

Minus sign  : whether or not it can represent negatumbers

Repr. : number of bits actually used by an obpéc¢his type
Min : minimum value it can take
Max :maximum value it can take

Corr. ANSI C : corresponding ANSI C data type

Data type Ng%uns Repr. Min. Max. Corr. ANSI C
CJ_BIT NO 1 bit 0 1
CJ_S _BYTE YES 8 bits -128 127 Signed char
g:]]:CB:IILER NO 8 bits 0 255 Unsigned char
CJ_SHORT YES 16 bits -32768 32767 Signed short
CJ_WORD NO 16 bits 0 65535 Unsigned short
CJ_LONG YES 32 bits | -2147483648 2147483647 Signed long
CJ_DWORD NO 32 bits 0 4294967295 Unsigned long

All operations allowed by the ANSI C language mayperformed on the above data types.
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The new data types (CJ_VOID, CJ_LED, CJ_BUZZ, CJTBACJ_TIME, CJ_DATETIME)
created by the UNI-PRO environment need to be desaiindividually.

CJ_VOID

The CJ_VOID data type is an innovative concept tegkaby the UNI-PRO development
environment that allows dramatic development tiraeirggs while at the same time providing a
high level of flexibility.

Thanks to this new concept, you can define the tgta of a generic object (such as a Var or the
inputs of an algorithm) just by joining it to anjett whose data type has already been set.

For example, if you add a variable to a projeatiit be set to CJ_VOID by default. By joining this
variable to a digital input (defined as CJ_BIT bgfallt), the data type of the variable will be
automatically set to CJ_BIT.

CJ_LED and CJ_BUZZ
Data types CJ_LED and CJ_BUZZ are very similar #rat's why they are discussed together.
They represent the possible values that a LED a@Bwalzaer object may respectively take.
These data types may take values ranging from30wdich correspond to the following states:
0: OFF
1 : Continuously on
2 : Slow flash/beeps
3 : Fast flash/beeps

CJ_DATE

The CJ_DATE data type has been implemented to perfiperations on dates; it represents the
number of seconds elapsed since midnight, 1 JanR@@9, and it can represent dates up to the year
2068. Using this data type may prove useful, fetance, if you want to control operations based
on certain fixed dates.

If you decide to use this data type in an algorithypu might find it easier to use the
CJ_DATE_STRUCT structure.

CJ_TIME

The CJ_TIME data type has been implemented to peréperations on times; for instance, it can
prove particularly useful to manage different coliér time ranges and in multiple other cases. It
represents the number of seconds elapsed sint@girening of the day (00.00) and it can be easily
converted into the structure CJ_TIME_STRUCT throufjle conversion function especially
provided.

CJ_DATETIME

The CJ_DATETIME data type has been implementedafothose cases where you may need to
process times and dates together; it representauher of seconds elapsed since midnight, 1
January, 2000, and it can represent dates up tgetre2068.

This data type may be used directly in the algorgh otherwise, you can convert it into the
structure CJ_DATETIME_STRUCT through the library nftions (see the section on
CJ_DATETIME_STRUCT), which should make your worlsiea.
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3.1.2 Structured data types

Structured data types capable of holding multipgzgs of information have been implemented in
the UNI-PRO development environment. They are digt@astructures composed of n fields, that
may be accessed using the usual C syntax:

structure.fieldname
Below we will discuss structured data types and tmeaning.

CJ_ANALOG
The CJ_ANALOG data type represents the state afrebog input. The structure is composed of
two fields:

Error a byte type representing an error code. If thefdfequals zero, there are no sensor
errors; otherwise, it will take the following vakie

1 : short-circuited sensor.
2 : open or missing sensor.
Value, a short data type representing the value reatldogensor

Some defines of project can be associated to thesVgeld (using the algorithms) in order to
manipulate the type of data CJ_ANALOG:

CJ_Al_MIN_RESERVED and CJ_Al_MAX_RESERVED: respeety minimum and maximum
value above which the field value of the sensainigrror. If the value field of the sensor isn’t
included inside these limits, the sensor is comsillén error status(sensor field status is pogitive
Having this information can reset the error fieking the value field so without necessarily having
to use a CJ_ANALOG structure. Useful when is nesmgsto exchange the sensors value in a CAN
communication.

CJ_AIl_DISABLED: value who define the sensor disadplstatus. Setting Value at this value, the
sensor results to be disabled and the EIML pagssalization becomes dots “...".It is useful if
want to condition the sensor action to a possiblbéng parameter.

CJ_CMD
The CJ_CMD data type is a structure associated twveharrival of a command. It is composed of
the following fields:

Valid a boolean data type representing that a commamthden notified. If this property is
TRUE, it means that the command has been receivédha desired action can therefore be
carried out; otherwise, no command has been regeive

Nodea byte type indicating the logical node of thetoolter that sent the command.
Param a short type representing the parameter of thercamd.

CJ BTN

The CJ_BTN data type is a structure associated anitlaction performed on a button: pressing,
holding down or releasing.

It is composed of the following fields:
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Valid a boolean data type representing that an actisrbean performed on the button (i.e.
it has been pressed, released, or held down)idflIRUE, it means that the action indicated
in the Btn object has been notified, otherwiseatigon has not taken place.

Node a byte data type indicating the logical node wheeeaction on the button has been
verified

Param a short data type indicating the number of sectimel®utton has been held down.

CJ_DATE_STRUCT

The CJ_DATE_STRUCT data type can prove very ugefyderform operations on dates. Starting
from the unstructured data type CJ_DATE, you clnrfithe CJ_DATE_STRUCT structure with
the help of the conversion function provided ta #rad.

It is composed of the following fields:

Day a byte data type indicating the day [1..31]

Month a byte data type indicating the month [1= Janu2e¥ebruary, ... 12=December]
Year a byte data type indicating the last two digitshe year, starting from the year 2000.
For example, if this field takes the value 12gpresents the year 2012.

This structure is usually filled in by the conversifunction DateToStruct(), that has the following
C syntax:

CJ _DATE_STRUCT DateToStruct(CJ_DATE Value);

whereValueparameter is a date encoded with second startng ihidnight of the year 2000.
To convert the structure back to CJ_DATE type use $tructToDate() function, that has the
following C syntax:

CJ _DATE StructToDate(CJ_DATE_STRUCT date);

CJ_TIME_STRUCT

The CJ_TIME_STRUCT data type can prove very us&fuperform operations on times, for
example to manage different time ranges. Startiam fthe unstructured data type CJ_TIME, you
can fill in the CJ_TIME_STRUCT structure with thelp of the conversion function provided to
that end.

It is composed of the following fields:

Seca byte data type indicating the seconds [0..59]

Min a byte data type indicating the minutes [0..59]

Hour a byte data type indicating the hours [0..23]
This structure is usually filled in by the conversifunction TimeToStruct(), that has the following
C syntax:

CJ _TIME_STRUCT TimeToStruct(CJ_TIME Value);
whereValueparameter is a time encoded with second stantorg the midnight of the same day.

To convert the structure back to CJ_TIME type use $tructToTime() function, that has the
following C syntax:
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CJ_TIME StructToTime(CJ_TIME_STRUCT time);

CJ_DATE_TIME_STRUCT

The CJ_DATETIME_STRUCT data type is used to contteet CJ_DATETIME data type (which
represents a date/time coded in seconds) into a osar-friendly format.

This structure is usually filled in by the conversifunction DateTimeToStruct() that has the
following C syntax:

CJ_DATETIME_STRUCT DateTimeToStruct(CJ_DATETIME Mae);

whereValueparameter is a date-time encoded with secondrggdrom midnight of the year 2000.
Here is a brief description of its fields:

Seca byte data type indicating the seconds [0..59]

Min a byte data type indicating the minutes [0..59]
Hour a byte data type indicating the hours [0..23]

Day a byte data type indicating the day of the moftt8[L]

Weekday a byte data type indicating the day of the weekSjinhday, 1=Monday, ...
6=Saturday]

Month a byte data type indicating the month [1= Janu2efebruary, ... 12=December]

Year a byte data type indicating the last two digitsh# year, starting from the year 2000.
For example, if this field takes the value 12gpresents the year 2012.

To convert the structure back to a CJ_DATETIME dsfee, use the StructToDateTime function
that has the following C syntax:

CJ_DATETIME StructToDateTime(CJ_DATETIME_STRUCT d);
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3.2 Type compatibility table

When you attempt to join two entities, the systeih eheck whether or not the data types of the
entities you are about to join are compatible. Tampatibility table below is used to ensure that
the output's data type is compatible with the itgpdata type. To read the table, look for the data
type of the output from which you started the lorkthe left side (text highlighted in red), and the
data type of the input where you want to end thie iln the upper part (text highlighted in greef). |
there is an X where both rows meet, it means tietwo data types are compatible and they can be
successfully linked; otherwise, an error messadiebeidisplayed and they won't be linked.

The above does not apply to the CJ_VOID data tggpeg/ou can see, this type is compatible with all
other types because when you make a join in whehdata type of the input or the output is
CJ_VOID, the development environment will automatic convert it to match the data type to
which it is being linked.

XXX XXX XX [ X[ X[ X || X [X|Xx

This data type compatibility check is carried oaotyoat the time when the link is made. Therefore,
if you make any changes to the type of inputs dputs after that, they won't be noticed and could
consequently lead to inconsistencies in the operatf the program.
Two entity with array property greater than one are compatible one anathly for the two
following conditions:
3. if both the entities has the same array size (samag property value)
4. if the entities are of the same data type, withetheeption :
a. when start entity data type is CJ_BIT and linketitgudlata type is CJ_S BYTE
b. when start entity data type is CJ_BIT and linketitgudata type is CJ_BYTE
In all other cases, entities are incompatible.
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3.3 Firmware library functions to be used in the al  gorithms

3.3.1 CJ_DATETIME StructToDateTime(CJ_DATETIME_STRU CT rtc)

This function converts a data structure CJ_DATETINERUCT rtc to a number that is encoded
with second starting from midnight of the year 200@t is a CJ_DATETIME type.

3.3.2 CJ_DATE StructToDate (CJ_DATE_STRUCT date)

This function converts a data structure CJ_DATE_BTR date to a number that is encoded with
second starting from midnight of the year 2000t tha CJ_DATE type.

3.3.3 CJ_TIME StructToTime (CJ_TIME_STRUCT time)

This function converts a data structure CJ_TIME_BTR time to a number that is encoded with
second starting from midnight of the year 2000 iha CJ_TIME type.

3.3.4 CJ_DATETIME_STRUCT DateTimeToStruct(CJ_DATETI ME Value)

This function returns a data structure CJ_DATETIBERUCT created from the value of the
Valueparameters of CJ_DATETIME type used as input.

3.3.5 CJ_DATE_STRUCT DateToStruct (CJ_DATE Value)

This function returns a data structure CJ_DATE_STHRUWcreated from the value of tAélue
parameters of CJ_DATE type used as input.

3.3.6 CJ_TIME_STRUCT TimeToStruct (CJ_TIME Value)

This function returns a data structure CJ_TIME_STHUcreated from the value of théalue
parameters of CJ_TIME type used as input.

3.3.7 CJ_BYTE CJ_GetSeconds(CJ_DATETIME dt)

This function returns the number of the seconds5). contained in the parameteit of
CJ_DATETIME type.

3.3.8 CJ_BYTE CJ_GetMinutes(CJ_DATETIME dt)

This function returns the number of the minutes.5@). contained in the parameteit of
CJ_DATETIME type.

3.3.9 CJ_BYTE CJ_GetHours(CJ_DATETIME dt)

This function returns the number of the hours [f]..Zontained in the parametait of
CJ_DATETIME type.

3.3.10 CJ_BYTE CJ_GetDay(CJ_DATETIME dt)

This function returns the number of the day [1..3ddntained in the parameteit of
CJ_DATETIME type.

3.3.11 CJ_BYTE CJ_GetWeekDay(CJ_DATETIME dt)

This function returns the weekday [0 = Sunday, @ =, Saturday] contained in the parametieof
CJ_DATETIME type.

3.3.12 CJ_BYTE CJ_GetMonth(CJ_DATETIME dt)

This function returns the number of the month [].Tontained in the parameteait of
CJ_DATETIME type.

Pag. 97



UNI-PRO 3 SOFTWARE MANUAL

3.3.13 CJ_BYTE CJ_GetYear(CJ_DATETIME dt)
This function returns the year [00..68] containedhie parameteit of CJ_DATETIME type.

3.3.14 CJ_TIME CJ_GetTime(CJ_DATETIME dt)

This function returns the time CJ_TIME deriveddbparameters, that is the number of seconds
starting from midnight of the same day.

3.3.15 CJ_DATE CJ_GetDate(CJ_DATETIME dt)

This function returns the date CJ_DATE deriveddtgparameters, that is the number of seconds
starting from midnight of the year 2000 until thedmght of the same day.

3.3.16 CJ_BIT CJ_GetSecondTic (void) e CJ BIT CJ_ GetMinuteTic (void)

This two functions are managed under the systeenrimit. The functions have the same rule of the
corrispondent TIMER entity, but they don’t use toatroller memory because they are managed at
firmware level and therefore they can be direcigdiin the algorithm.

The functionCJ_BIT CJ_GetSecondTic (voidturns the logic value ‘1’ for each elapsed sécon
The functionCJ_BIT CJ_GetMinuteTic (vojdeturns the logic value ‘1’ for each elapsed nenu

It's advisable to use this function when a greanhar of TIMER are required in the project to not
weight the application functionality.

3.3.17 CJ_BIT CJ_IsFirstMain(void)
Is one for the entire first loop of the main cy@éapplicative.

3.3.18 CJ_WORD CJ_SemaphoreRead(CJ_WORD i)
Reads and returns the values of the n-th semaphlbeeavailable semaphors move from 0 to 9.

3.3.19 CJ_BYTE CJ_SemaphoreWrite(CJ_WORD i, CJ_ WORD value)

Writes in the in the n-th semaphore the varaéue The writing of the semaphore is allowed on
condition that one of these two conditions is true:

1. The semaphore is free, or it contains value 0.

2. The valuevalueto write is the value 0.
It returns 0 = Error code (index out of limits),=10k (Writing executed), 2 = Semaphore busy
(Writing not allowed).

3.3.20 CJ_BIT CJ_FlagWrite (CJ_WORD i, CJ_BIT val) - CJ_BIT CJ_FlagRead (CJ_WORD i)

This function avails to manage of tBemaphores the algorithm.

Supposing to manage a shared resource between engmidies, each entity has to know the other
entities status to correctly uses the shared resodtbout UNI-PRO, this peculiarity involves to
use several links between algorithms, or each ifgorhas to have the status of the each other
algorithms that would use the shared resources@st.i This solution has the disadvantage to
consume a lot of memory in the controller.

To solve this problem, it is proposed a typicalsioh of the concurrent computer programming: to
the use some entities call&&maphoresA Semaphores a structure able to manage the access to
some shared resources to control and to assigrtheicorrect mode. Two functions to realizes this
data management are:

CJ_BIT CJ_FlagWrite (word i, byte val)
CJ_BIT CJ_FlagRead (word i)

The functionCJ_BIT CJ_FlagWrite (word i, byte vadyails to set the status of the i-th semaphore.
If val=0 the semaphore is free therefore it's possibleitsestatus as busy and then use the
resources.
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If val=1 the semaphore is busy, therefore it isn’t possiblase the resources and it's required to
wait.
For example following function call:

CJ_FlagWrite (10, 1)

set the status of tenth semaphore as busy, ther#feresources managed from this semaphore will
be accessible only by the entity that have sesthieis.

A busy semaphore can is freed only from the sarity 8mat have set its status.

Function call:

CJ_FlagWrite (10, 0)

set the status of tenth semaphore as free, therferresources is free and usable.
The status of a semaphore is controllable usindaifewy function:

CJ_BIT CJ_FlagRead (CJ_WORD i)

that avails to ask the status of the i-th semapHbreeturns ‘1’ if semaphore is busy, otherwise i
returns ‘0’. If the semaphore is busy isn’'t possitd use the controlled resources until the ressurc
will be freed.

3.3.21 CJ_SHORT CJ_WriteVarExpo(CJ_WORD add, CJ_LON G value)

This function allows to directly write from algdnih the %alue” value of an exported variable at
the“add” address on Modbus protocol. Thus the variableadifiable from all project algorithm.
This feature is analogous at tijlebal variableconcept used in computer programming.

To correctly use the variable is required thatetported on Modbus protocol usiggport Entities
functionality activable fronTools/Export Entitiesnenu of the programming environment.

3.3.22 CJ_LONG CJ_ReadVarExpo(CJ_WORD add)
This function allows to read the value of the expdrvariable at the “add” address on Modbus
protocol. The function is the symmetric@§_WriteVarExpo(word add, long value)
To correctly use the variable is required thatetported on Modbus protocol usiggport Entities
functionality activable fronTools/Export Entitiesnenu of the programming environment.

3.3.23 CJ_BYTE CJ_ModbusAskQueue(void)
Returns the free items number of the Modbus queue

3.3.24 CJ_BYTE CJ_SendCommand (CJ_BYTE channel, CJ_ BYTE node, CJ_BYTE
command, CJ_SHORT parl)

Allows to send a command from inside of an algonith

Returns 0= command sent, 1= full queue

Channel: 0= CAN local, 1= Can wide (if present)

Node: logic node of CAN channel

Command: command index

Parl: 16 bit parameter associated to the command.

3.3.25 CJ_WORD CJ_MaxMainTime(void)
Returns the maximum time of cycle of applicativarmahowed in milliseconds.
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3.3.26 CJ_WORD CJ_MinMainTime(void)
Returns the minimum time of cycle of applicativeimahowed in milliseconds.

3.3.27 CJ_WORD CJ_RunMainTime(void)
Returns the current time of cycle of applicativammahowed in milliseconds.

3.3.28 CJ_BYTE CJ_MaxInterruptTime(void)
Returns the maximum time of cycle of applicativeeirupt, showed in milliseconds.

3.3.29 CJ_BYTE CJ_MinlInterruptTime(void)
Returns the minimum time of cycle of applicatiméerrupt, showed in milliseconds.

3.3.30 CJ_BYTE CJ_RuninterruptTime(void)
Returns the current time of cycle of applicativierrupt, showed in milliseconds.

3.3.31 CJ_BIT CJ_Stack Error_Read(void)
When returns one, indicate there was a stack @vedf the program.

3.3.32 CJ_BIT CJ_Math_Error_Read(void)
Is one if there was an DivByZero, Overflow, Undevilor NaN error.

3.3.33 CJ_BIT CJ_DivByZero_Error_Read(void)
Is one if there was a division by zero.

3.3.34 CJ_BIT CJ_Overflow_Error_Read(void)
Is one if there was an overflow.

3.3.35 CJ_BIT CJ_Underflow_Error_Read(void)
Is one if there was an underflow.

3.3.36 CJ_BIT CJ_NaN_Error_Read(void)
Is one if there was a NaN (Not a Number) generiarer

3.3.37 void CJ_DivByZero_Error_Write(void)
Allows to set the mathematical error caused byaidin by zero.

3.3.38 void CJ_Overflow_Error_Write(void)
Allows to set the mathematical error caused by\anrftow.

3.3.39 void CJ_Underflow_Error_Write(void)
Allows to set the mathematical error caused byratetflow.

3.3.40 void CJ_NaN_Error_Write(void)

Allows to set the mathematical error caused by ®@ilmraetic generic error; NaN means Not a
Number, Eg. The square root of a negative number.

3.3.41 void CJ_Math_Error_Reset(void)
Reset the mathematical error caused by the matieaheatror functions

3.3.42 void CJ_DivByZero_Error_Reset(void)

Reset the mathematical error caused by a divisyaremo.
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3.3.43 void CJ_Overflow_Error_Reset(void)
Reset the mathematical error caused by an overflow.

3.3.44 void CJ_Underflow_Error_Reset(void)
Reset the mathematical error caused by an underflow

3.3.45 void CJ_NaN_Error_Reset(void)
Reset the mathematical error caused by an exegaiased by a NaN.

3.3.46 CJ_DWORD CJ_Read_DI_PulseCnt (CJ_BYTE in)
Return the number of impulse measured by the dligipait in (note: in=0, DI=1).

3.3.47 void CJ_Clear_DI_PulseCnt (CJ_BYTE in)
Clear the number of impulse measured by the digitaltin (note: in=0, DI=1).

3.3.48 CJ_WORD CJ_Read_DI_Frequency (CJ_BYTE in)

Return the frequency [Hertz] of the impulse courdennected to the digital input (note: in=0,
DI=1).
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3.4 Control components
In the main screen of the UNI-PRO development emvirent there is golbar that includes all
the basic objects divided into twol sections:

Software

Hardware

The basic elements of the development tool arehe $oftware and Hardware sections. By
combining them, you can design projects and criataries or templates that you can reuse in
future projects.

3.4.1 Software

The Software section groups all the objects tHatvayou to define the machine's "behavior".

The most important element is, no doubt, the allgorj which allows you to process input data as
required with the purpose of returning an outputi®@aThis section also discusses Subsheets, Fixs,
Pars, Pers, Vars, Timers, Command Ins and Commatsl O

Algorithm

Generic algorithms are the basic elements in aeptopecause they allow you to define functions
using the C language. Each algorithm corresponds @ function and that's why it can have a
variable number of inputs with different data typlest only one output. Each algorithm belongs to
a category. This concept is similar to the concémass in object-programming, and it is useful to
optimize resources, because you won't need to @iiplithe code of an algorithm if you use it
several times.

When you add an algorithm to a project, the envirent will immediately prompt you to define its
category which will, in turn, automatically set rtame. By default, it has a CJ_VOID output and no
inputs. You can add the required number of inpytshmosingAdd Input from the pop-up menu.
At the beginning, their data type will be CJ_VOIDda once they are linked, they will be
automatically set to the right data type.

Otherwise, you may use ti@odeEditor, which allows you:
to define, or import from a file, the C functiorattcharacterizes the algorithm
to change its category
to define the number and data types of inputs
to define the output type
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(for more detailed information, please refergotmnUsing CodeEditor).

Global Algorithm
A global algorithm is a special algorithm it is gdde to use in the code of the other algorithrhs; i
is as a project function that can be joined in offats of the code. The advantage coming from the
use global algorithms is the fact they can be ds®d any other algorithm in the project; it means
they can be used more times without writing codairggor without adding new ones. To add a
global algorithm one can select the flag “Globayéithm” in the CodeEditor or selecting the same
option inserting a new algorithm.
A global algorithm must respect some rules:
- the name of the category must be in “C” format

a global algorithm must not be a category algorjthmother words it is not possible to have

global which category is already used

the terminals of the global algorithms must nojdieed

a global algorithm can be transformed in a genane

a global algorithm can be transformed in a globa @n condition that it respects the

previous rules.
all the global algorithms used in the project can found through the prompt “Find” or the
CodeEditor through the functions lig€t(l+ Space).

Single Instance Algorithms
Algorithms of this kind are algorithms that can ytile used once in the project, for example
algorithms that contaistatic statements or elaborations that must be usedsxely.

Subsheet

Subsheet objects allow you to logically group aeseof entities, thus dividing the project into
functional blocks.

Subsheets may contain all types of entities, inolydubsheets themselves, which allows you to
organize your project into a multi-level structuf@ join entities contained in the same subsheet,
the usual procedure may be applied. To join inleand external entities, you will need to export
the relevant inputs/outputs. Exported inputs/owputl be displayed in a different color (black by
default).

You may either add an empty subsheet to a projestlect which entities to group first and then
use theCreate Subsheebmmand. Subsheets are the basis for creatingldées and libraries (see
chapterCreating Libraries).
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Fix

In most projects, it is necessary to define corstgmou can do this using the Fixs. They repreaent
flash memory area where you can define a constalneV(thus without affecting the amount of
RAM memory taken up by the project) that can bealuseyour project.

For each project the maximum use number of FIXO&31

Fix objects have the following properties:

Top Sets the position where the element will be dramefgtive to the top edge of the
sheet.

Array Entity array size. If value is greater than 1 gniStan array else it's a normal entity

Category It is a read-only property and is set to Fix.

Show Out LIB If is active, it indicates this entity as "publiwhen it is inserted in a library.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represettits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretgtive to the left edge of the
sheet.

MasterRefresh Entity refresh time on the master networks

Max Maximum value that the constant can take. It depamithe selected Type.

Min Minimum value that the constant can take. It dependthe selected Type.

Name Unique name that identifies the element insidecgept.

Precision Indicates the number of decimal digits used torprt the internal value of the
element and to display the value in EIML pages.

Mb Access It indicates if the protection read/access via Malis active.

Mb Level It indicates the level of write protection via Magh(if level=0, no protection).

WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.

(For more detailed information, please refer tdapDefining execution task.

Type Defines the constant's data type. The default vafuiis property is CJ_VOID. It
may be changed either automatically by joiningrgrut having a data type different
from CJ_VOID to the entity's output, or manually bgtting this property in the
properties window. According to the selected dafeet the constant will have
different limits and will take up a different amduwof Flash memory.

Value Value taken by the constant. Always make sureithatconsistent with the selected
data type, i.e. that it falls within the range lsgfproperties Min and Max.

Width Horizontal size in pixels of the icon that represehe entity. To change it, you can

either use the properties table or graphicallyzeeghe entity using your mouse
pointer.

Value under the fix (constants)
Under the FIX type entity (blue) a value has beduhed which assumes the constant.
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Par

Par objects represent the parameters of the apiplic software that allow you to change the

machine's behavior during its operation. Pararedeg stored in the E2 memory, so that all set
values are maintained even after the machine ilsed off and back on; through parameters you
can save and keep congruent the values in the nyemor

For each project the maximum use number of PAR4 2

They have the following properties:

Top Sets the position where the element will be dranefgtive to the top edge of the
sheet.

Array Entity array size. If value is greater than 1 gni8tan array else it's a normal entity

Category It is a read-only property and is set to Par.

Condvisible If selected allow to the parameter to be used wgtiditioned visibility.

Show Out LIB If is active, it indicates this entity as "publi¢hen it is inserted in a library.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represettits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretgtive to the left edge of the
sheet.

MasterRefresh Entity refresh time on the master networks

Max Maximum value that the parameter can take. It dépemn the selected Type.

Min Minimum value that the parameter can take. It ddpem the selected Type.

Name Unique name that identifies the element insidecgept.

Parmax Limits the maximum value of the actual parametértha value of another enitiy
existent in the application. If set at <NONE> mantiimlimit is the value set in the
Max property.

Parmin Limits the minimum value of the actual parametersha value of another enitiy
existent in the application. If set at <NONE> minim limit is the value set in the
Min property.

Order Execution order applied to calculate this elemsag(section "Setting the program's
execution order").

Precision Indicates the number of decimal digits used torprt the internal value of the
element and to display the value in EIML pages.

RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and &/ parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Mgslis active.

Mb Level It indicates the level of write protection via Madh(if level=0, no protection).

WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.

(For more detailed information, please refer tbapDefining execution tasks.

Type Defines the parameter's data type. The defaulevaluhis property is CJ_VOID. It

may be changed either automatically by joining &ment having a data type
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different from CJ_VOID to the entity's input/outpudr manually by setting this
property in the properties window. According to tkelected data type, the
parameter will have different limits and will takg a different amount of E2
memory.

Initial value taken by the parameter. It shoulddoasistent with the selected data
type and therefore fall within the range set byNhie and Max properties (for more
detailed information, please refer to optieorce Upload Parameters.

Horizontal size in pixels of the icon that represethe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

To change a parameter value, do one of the follgwin
join another entity (for instance, an algorithm}he input pin
join the parameter to the EIML pages and enalite iéditing
use one of the serial communication protocolsdd st parameter writing request

Note: if the value of an entity linked to the maxim/minimum limit of a parameter slowed in a
page changes, the new limit never will be refrestil the same page will be re-loaded from the

application.

Pers

Pers objects represent all the states that aréstgs i.e. all those values that you may want to
maintain, even after the machine has been reseteffample, compressor run-time or lighting

status). Pers objects store status, working hegrs,..
For each project the maximum use number of PERS35.
They have the following properties:

Top

Array
Category

Condvisible
Show Out LIB

Description

Height

Left

MasterRefresh

Max
Min
Name

Order

Precision

Sets the position where the element will be drasefgtive to the top edge of the
sheet.

Entity array size. If value is greater than 1 gniitan array else it's a normal entity
It is a read-only property and is set to Pers.

If selected allow to the persistent to be used withditioned visibility.

If is active, it indicates this entity as "publihen it is inserted in a library.
Text-type description field where you can type auyown notes.

Vertical size in pixels of the icon that represethis entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Sets the position where the element will be draretgtive to the left edge of the
sheet.

Entity refresh time on the master networks

Maximum value that the state can take. It dependsie selected Type.
Minimum value that the parameter can take. It ddpam the selected Type.
Unique name that identifies the element insidecgept.

Execution order applied to calculate this (see isect'Setting the program's
execution order").

Indicates the number of decimal digits used torpret the internal value of the
element and to display the value in EIML pages.
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RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and (Y parameters
management softwafgarams Manager

Mb Access It indicates if the protection read/access via Mgslis active.
Mb Level It indicates the level of write protection via Madh(if level=0, no protection).
WebServer Field to insert useful information for the represgion of the entity in the website of

the controller.

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.
(For more detailed information, please refer tbarpDefining execution tasks.

Type Defines the parameter's data type. The defaulievafuhis property is CJ_VOID. It
may be changed either automatically by joining &ment having a data type
different from CJ_VOID to the entity's input/outpuwdr manually by setting this
property in the properties window. According to Hedected data type, the state will
have different limits and will take up a differearthount of E2 memory.

Value Default value taken by the state. It should be istest with the selected data type
and therefore fall within the range set by the Mimd Max properties (for more
detailed information, please refer to optleorce Upload Parameters.

Width Horizontal size in pixels of the icon that represehe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

To change a state following:
join another entity (for instance, an algorithm}he input pin
join the parameter to the EIML pages and enalite iéditing
use one of the serial communication protocolsdd st parameter writing request

Var

Vars represent RAM memory allocations that can $duo process data; since they are stored in
the volatile memory, they will be set to their dédfavalues every time the machine is reset.

For each project the maximum use number of VAROK72

They have the following properties:

Top Sets the position where the element will be dramefgtive to the top edge of the
sheet.

Array Entity array size. If value is greater than 1 gni8tan array else it's a normal entity.

Category It is a read-only property and is set to Var.

Condvisible If selected allow to the variable to be used withditioned visibility.

Show Out LIB If is active, it indicates this entity as "publiwhen it is inserted in a library.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represettits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretative to the left edge of the
sheet.

MasterRefresh Entity refresh time on the master networks

Max Maximum value that the variable can take. It degerlthe selected Type.
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Name
Order
Precision
RICS

Mb Access

Mb Level
WebServer

Timed

Type

Value

Width

Timer
Timers are counters that are automatically incrd/asereased by the system, under a time base.
They have inputs on which we can act to reset aad the value and to enable or cancel the count,
and one output that gives back the value of thetewuThe only input always present is the reset
one, while the enable, clear and reload inputsbesactivated trough the context menu:

UNI-PRO 3 SOFTWARE MANUAL

Minimum value that the variable can take. It deeox the selected Type.
Unique name that identifies the element insidecgept.

Execution order applied to calculate this elemeag(section "Setting the program's
execution order").

Indicates the number of decimal digits used torpret the internal value of the
element and to display the value in EIML pages.

Field to insert useful information to VTP driver mggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

It indicates if the protection read/access via Mggis active.
It indicates the level of write protection via Magh(if level=0, no protection).

Field to insert useful information for the represgion of the entity in the website of
the controller.

Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.
(For more detailed information, please refer tdapDefining execution task.

Defines the variable's data type. The default valuthis property is CJ_VOID. It
may be changed either automatically by joining &ment having a data type
different from CJ_VOID to the entity's input/outpudr manually by setting this
property in the properties window. According to Sedected data type, the variable
will have different limits and will take up a difient amount of RAM memory.

Default value taken by the variable at controllewpr-up. Always make sure that it
is consistent with the selected data type, i.et ihéalls within the range set by
properties Min and Max.

Horizontal size in pixels of the icon that represehe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

If the Enable input equals zero, timer count will stop, whileitifequals 1, timer count will be
enabled. Thdrkesetinput senses the transition from 0 to 1 to reltackr count. TheClear input
realizes the transition from 0 to 1 to delete therent countdown. Connecting a parameter to the
reload input means loading the timer count with the patmnvalue, instead of a default value
(look at Max property).
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You may conveniently set its properties to decide loften this counter should be changed and
whether it should be increased or decreased.

Using these objects you can provide compressot-slyole protection or timed lighting.

For each project the maximum use number of TIMEBSE.

They have the following properties:

Top Sets the position where the element will be drangfgtive to the top edge of the
sheet.

Category It is a read-only property and is set to Timer.

Description Text-type description field where you can type auyown notes.

Direction Direction towards which the value is changed whenédnable input is activated. If

this property is set to UP, the counter's valud bél increased, under the pre-set
time base, starting from zero (when timer is reset)l it reaches the value set in
Max. Conversely, if set to DOWN, the value will becreased starting from the
value set in Max until it returns to zero.

Height Vertical size in pixels of the icon that represethits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be drasetgtive to the left edge of the
sheet.

Max Indicates the maximum value the timer can take Wiemaning of this property

depends on the value of the property Directiomtiiéction is set to UP, it indicates

the value that has to be reached by the timer;raibe, it indicates the starting

value after a reset. If the reload input is prestmg value will be the one loaded as
start or end limit, while Max will represent onlysaperior control limit.

Name Unique name that identifies the element insidecgept.

Order Execution order applied to calculate this elemeae(section "Setting the program's
execution order").

RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Malis active.
Mb Level It indicates the level of write protection via Magh(if level=0, no protection).
WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.
Timed Allows defining in which task calculate this elemhand the other elements linked to
its inputs.
(For more detailed information, please refer taapbefining execution tasks.
Type Data type is set to CJ_WORD and cannot be changeziefore, the timer can take
a maximum value equal to the limit of this datagtypefer to sectiobata types.
Udm Unit of time that causes Timer value to change.sTpioperty may take the
following values:
100 ms
sec
min
hour

Depending on the value set here, the timer willeitber increased or decreas
every 100 milliseconds, one second, one minutenerhour respectively.

Width Horizontal size in pixels of the icon that represehe entity. To change it, you can
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either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Udm and direction properties display under timer erity
Under the TIMER entity a string was added with ttedue of thedirection and udm

property.

Command In

The UNI-PRO environment allows you to specify g&neuser-definable commands that will
trigger certain actions. Command In objects indidhie reception of these commands and trigger
whatever action may be linked to them. All objectsthis type have an output that returns the
parameter value of the command received and the thad sent it.

For each project the maximum use number of COMMAINDs 255.

They have the following properties:

Top Sets the position where the element will be dranefative to the top edge of the
sheet.

Category Itis a read-only property and is set to Command |

Cmd Indicates the name that identifies the command eheeption you want to
monitor (refer to sectio@ommands.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represethits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretative to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

Type Data type is set to CJ_CMD and cannot be changed.

Width Horizontal size in pixels of the icon that repreisethe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Command Out

Command Outs are used to send commands that wittégreted by a Command In located in the
same or a different controller.

This object type has two inpufsaram andtrigger.

The first input is used to retrieve the parametBenvsending the command; the second one is a
trigger input, which means that it will sense ard®in signal edge connected with the entity that
triggers the forwarding of a command when the valgeesases from zero to one.

For each project the maximum use number of COMMADIDT is 255.
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They the following properties:

Top Sets the position where the element will be drangfgtive to the top edge of the
sheet.

Category It is a read-only property and is set to Commant Ou

Cmd Indicates the name that identifies the command want to send (refer to section
Commands.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represettits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretative to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

Order Execution order applied to calculate this elemeae(section "Setting the program's

execution order").

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.
(For more detailed information, please refer tdapbDefining execution tasks.

Width Horizontal size in pixels of the icon that repreisethe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Note

It is possible adding in the project sheets sameNote to add comments useful in the drafting of
the application.

The entity Note has the following properties:

Top Sets the position where the element will be dranefative to the top edge of the
sheet.

Category Itis a read-only property and is set to Note.

Description Text-type field where you can type the notes.

Height Vertical size in pixels of the icon that represethis entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be drasetgtive to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

Width Horizontal size in pixels of the icon that repreisethe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Double-click the entity opens an editor for entgrihe text of the note.
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The objects Notes are only visual and have no effieche compilation of the project.

The background color and the font of the Notes lmarchanged in the Settings window of UNI-
PRO environment.
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3.4.2 Hardware

The hardware section includes all those entitias tbpresent a physical I/O. The number and type
of hardware entities needed in a project will depen the type of controller and the number of
connected expansions. Therefore, you can proceddandifferent ways: add all the required
entities to the project and then choose the mosalda hardware accordingly, or choose the
hardware on which you have decided to develop ywoject first, and then add the required
entities.

This category includes:
Digital Inputs
Digital Outputs
Analog Inputs
Analog Outputs
Buttons
LEDs
Buzzers
Clocks

Each entity in this section has to be joined tdgspal resource (I/O, rtc, LED, etc.) by means of
theJoin Tools.
To each of these categories the maximum use nuoflegtities for each project is 255.

Digital Input
Digital Input objects represent the digital inpatsthe controller or the expansions, if any, angeha
the following properties:

Top Sets the position where the element will be drasefgtive to the top edge of the
sheet.

Category Set to Digitalln and cannot be changed.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represethis entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretgtive to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Mlis active.

Mb Level It indicates the level of write protection via Magh(if level=0, no protection).

WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Type Indicates data type, which for Digital Inputs is 8JT and cannot be changed.
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Width Horizontal size in pixels of the icon that repreisethe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

To add a Digital In to a project, select the Hartevaalette and click the Digital In icon; then &lic
on the sheet where you wish to add the entity. i§plaly its properties, double-click on Digital In
(or else right-click and choo$&operties from the menu).

Digital Inputs allow you to monitor the value takiey the physical digital input and use it as input
for an algorithm, to perform more complex operagion

To find out how to join a Digital In to the correspling physical digital input, please refer to the
Join Wizard section.

Digital Ouput
Digital Out objects represent a digital output be tontroller or the expansions, if any, and have
the following properties:

Top Sets the position where the element will be dranefgtive to the top edge of the
sheet.

Category Set to DigitalOut and cannot be changed.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represettits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be drasetgtive to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Mgslis active.

Mb Level It indicates the level of write protection via Madh(if level=0, no protection).

WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Order Execution order applied to calculate this elemeae(section "Setting the program's
execution order").

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.

(For more detailed information, please refer tbapDefining execution tasks.

Type Indicates data type, which for Digital Outputs i3 BIT and cannot be changed.

Width Horizontal size in pixels of the icon that repreisethe entity. To change it, you can

either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

To add a Digital Output to a sheet, proceed aswauid to add a Digital Input.
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Analog Input

Analog Input objects are the abstract represemati@ny type of analog terminal. In fact, they can
represent a physical input of the following typ®IC, PTC, 0-5 Volt, 0-10 Volt, 0-20 mA,
4-20mA, PT1000, TEMPERATURE, HUMIDITY. This meansat this type of element may be

used to read a probe or a generic temperaturesysgsor position sensor.
An Analog Input is characterized by a CJ_ ANALOGpuitpin and the following properties:

Top Sets the position where the element will be dranefgtive to the top edge of the
sheet.

Category Set to Analogln and cannot be changed.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represettits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretative to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

Precision Indicates the number of decimal digits used torpret the internal value of the
element and to display the value in EIML pages.

RICS Field to insert useful information to VTP driver mggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Malis active.

Mb Level It indicates the level of write protection via Magh(if level=0, no protection).

WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Sensor For every analog input you use in a project, yoedn® specify the type of sensor
whose value you want to read.

Possible choices are:
0-5 Volt
0-10 Volt
0-20 mA
4-20 mA
NTC
PTC
PT1000
TEMPERATURE
HUMIDITY
NTC 10K-2
NTC 10K-3
RESISTANCE
The selected sensor type has to be supported thathegvare.

Type Indicates data type, which for Analog Inputs is ANALOG and cannot be
changed.

Width Horizontal size in pixels of the icon that represehe entity. To change it, you can

either use the properties table or graphicallyzeeghe entity using your mouse
pointer.
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To read the state of an analog input added to jegirgust join its output pin to the input of alga
or a Var. As discussed earlier, CJ_ANALOG is adtired data type that contains several pieces
of information: an Error field that indicates a pitde error, and a Value field that shows its value

Note. The sensor type 0-10 Volt and 0-5 Volt probe reiedt the presence of broken or not
connected probe, compared with the correct measureaf the value 0.

Analog Output

Analog outputs are the logical representation @uaent analog output (0-20 mA) or a voltage
analog output (0-10 V). These object types havd aNORD input pin that expresses a percentage
that can take values ranging from 0 to 100.00,reasdthe following properties:

Top Sets the position where the element will be drasefgtive to the top edge of the
sheet.

Actuator For each analog output used in a project is nepessaspecify the actuator type
connected to the output.

Following below list:
FAN
0-10 Volt
0-20 mA
4-20 mA
PWM
BELIMO
EEV_U
Sensor type has to be supported by the hardware.

Category Set to AnalogOut and cannot be changed.

Description Text-type description field where you can type auyown notes.

Frequency Default value [HERTZ] of the cycle frequency whée ictuator is PWM.

[Min 10Hz — Max 2000Hz]

Height Vertical size in pixels of the icon that represethis entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be draretgtive to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

Order Execution order applied to calculate this elememien examination (see section
"Setting the program's execution order").

Precision Indicates the number of decimal digits used torprt the internal value of the
element and to display the value in EIML pages.

RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Malis active.

Mb Level It indicates the level of write protection via Magh(if level=0, no protection).
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WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.
(For more detailed information, please refer tdapDefining execution task.

Type Indicates data type, which for AnalogOuts is olbeiy set to CJ_WORD and
cannot be changed, because the only thing thatohbe provided to set an analog
output is its value.

Width Horizontal size in pixels of the icon that represehe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Button

Button elements represent an action on a buttocause a button can generate the following
events:

press
hold down
release

That's why there may be up to three different Butibjects referring to the same button, each one
of which will capture a different event.
To choose the event you wish to analyze, set thd gnoperty.

Top Sets the position where the element will be drangfative to the top edge of the
sheet.

Category It is set to Button and cannot be changed.

Cmd The Cmd property identifies the type of event yashato intercept. It can take the
following values:

ON_PRESSED
ON_CONTINUE
ON_RELEASE

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represethis entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be drasetgtive to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

Type Indicates data type, which for Buttons is CJ_BUZZ&#l cannot be changed.

Width Horizontal size in pixels of the icon that represehe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Led
LED objects are the logical representation of thEDE found on the controller you are
programming or on the expansions connected tchis @bject type has a CJ_LED input pin and its
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value range is 0-3. By conveniently setting thikigayou can change the behavior of the selected
LED as follows:

0 : off
1:o0n
2 : slow frequency flash
3 : fast frequency flash

(Refer to sectioata types.

LEDs can be used to notify to the user with infatiorathat you want to make always visible, such
as a compressor status or a door open condition.

These objects have the following properties:

Top Sets the position where the element will be dranefgtive to the top edge of the
sheet.

Category Set to LED and cannot be changed.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represethis entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be drasetgtive to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

Order Execution order applied to calculate this elemeae(section "Setting the program's
execution order").

RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Mgslis active.

Mb Level It indicates the level of write protection via Madh(if level=0, no protection).

WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.

(For more detailed information, please refer tbapDefining execution tasks.

Type Indicates data type, which for LEDs is obvioust o CJ_LED and cannot be
changed.

Width Horizontal size in pixels of the icon that repreisethe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Buzzer

Buzzer objects are extremely useful in all thodeasions that require an audible alarm to be
sounded. For example, it could prove very convdrieenable a buzzer to warn about a potentially
hazardous condition or in an emergency situation.

To do so, just add a Buzzer object to your progext join it to an algorithm having a CJ_BUZZ
output.

Depending on the buzzer's input value, its staliebeiset to the following modes:
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: slow frequency beep

3 : fast frequency beep

(Refer to sectiobata types.

Top Sets the position where the element will be dranefative to the top edge of the
sheet.

Category Set to Buzzer and cannot be changed.

Description Text-type description field where you can type auyown notes.

Height Vertical size in pixels of the icon that represettits entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Left Sets the position where the element will be drasetgtive to the left edge of the
sheet.

Name Unique name that identifies the element insidecgept.

RICS Field to insert useful information to VTP driver rggation required for the
communication with EVCO supervision software and (Y parameters
management softwafarams Manager

Mb Access It indicates if the protection read/access via Mgslis active.

Mb Level It indicates the level of write protection via Madh(if level=0, no protection).

WebServer Field to insert useful information for the represgion of the entity in the website of
the controller.

Order Execution order applied to calculate this elemeae(section "Setting the program's
execution order").

Timed Allows you to define in which task this element ahd other elements linked to its
inputs are calculated.

(For more detailed information, please refer tbapDefining execution tasks.

Type Indicates data type, which for LEDs is obvioust o CJ_LED and cannot be
changed.

Width Horizontal size in pixels of the icon that repreisethe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Clock
Clock objects are the logical representation of Real Time Clocks built in the controllers and
expansions.

Through these objects you may get the current aatetime, thus permitting all those operations
that are somehow linked to the clock. For examyde, may wish to program different controller
behaviors depending on the time range in which dperating.

Clock objects return a CJ DATETIME value that yowanc easily convert into the
CJ_DATETIME_STRUCT structure, to perform more coexpbperations (please refer to section
Data types - CJ_DATETIME_STRUCT).

Top Sets the position where the element will be dranefative to the top edge of the
sheet.
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Itis setto Clock and cannot be changed.
Text-type description field where you can type @uyown notes.

Vertical size in pixels of the icon that represethis entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.

Sets the position where the element will be draretgtive to the left edge of the
sheet.

Unique name that identifies the element insidecgept.

Field to insert useful information to VTP driver mggation required for the
communication with EVCO supervision software and (&Y parameters
management softwafarams Manager

It indicates if the protection read/access via Mggis active.
It indicates the level of write protection via Magh(if level=0, no protection).

Field to insert useful information for the represgion of the entity in the website of
the controller.

Indicates data type, which for Clock objects isiohsly set to CJ_DATETIME and
cannot be changed.

Horizontal size in pixels of the icon that represehe entity. To change it, you can
either use the properties table or graphicallyzeeshe entity using your mouse
pointer.
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3.4.3 Libraries

The tree view libraries collects all the environmand users libraries with a structure that alléevs
organize the collection at most in two levels. Tingt level is the group's library, while the sedon
level is the category, in the categories are lighedibraries.

—>

Libraries _

of Counters Categories

category of Standard
group

Groups |

~—

Categories
> of System

group

J

StandardandSystengroups are the two default groups of the UNI-PRalies, you can add other
groups and extends it with new categories createw libraries.

3.4.4 Used libraries documentation

From menuProject->Info Libraries Usedit is possible to create a document in HTML format
containing the information of all the used libraftemplates (kind of libraries, entity name, vemsio
etc) .
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3.5 Elements in EIML pages

EIML pages are used to design the controller'slgcap interface. They allow you to display texts,
icons, variables, parameters, internal states,eisas to change values, enable commands, etc.
Through the EIML (Embedded Interface Markup Lang)agou can create interface screens to
meet your specific needs and physically store threthe controller's memory so that they will be
loaded on the display "on the fly".

By joining the objects and setting their propertiesiveniently, you can create user-friendly page
navigation.

There are different types of pages available, atingrto the display for which they are designed:
graphic (240x128 or 128x64 pixels), alphanumeriox@® or 16x4 characters), and 7-segment.

ChoosingFile/New/New EIML Pagdérom the menu or clicking the icon in the toollvaitl
display a list of pages that can be created. Oncehave selected one, a window will appear in the
work area, where you can compose the page andesdesired display features.

The size of each page in bytes is shown in thedaight corner. This information is useful for you
to know whether or not a terminal will be able tepday that page.

For each project the maximum use number of EIMLeRag 767.

3.5.1 Toolbar

The EIML toolbar lists the elements that you cad &mlthe page: Texts, Variables, Icons, Strings,
Combos, Tables, Lines, Rectangles.

The first position in the toolbar is occupied byiean representing an arrow, which allows you to
select, resize and act on the elements found ipdge.

To add a new element (text, variable, icon, etelect the desired element in the toolbar and draw
the area where you wish to place it.

3.5.2 Embedding an element in an EIML page

To add an element to a page, select it from thébémaand then move the mouse while holding
down the left button to create a rectangle of tegiréd size. Once we have created it, we can move
it to the desired position.

3.5.3 Page properties
EIML pages serve as containers for other EIML dlsjiend have the following properties:

Name Unigque name that identifies the page inside a ptoje

Id The Id property is a numeric index ranging frono 240 that allows you
to identify the page inside a project.

PreviousPage If different from <NONE>, indicates the previousgeathat will be
loaded when the LEFT key is pressed.

NextPage If different from <NONE>, indicates the next padmit will be loaded
when the RIGHT key is pressed.

TimeoutPage If different from <NONE>, indicates the page thatl Wwe loaded when
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Language

Level

Encoding

Description
Color (only color pages)

Background
(only color pages)

Show background
(only color pages)

Navigation bar
(only color pages)

Circular Focus

Memo Focus Index

Visibility

Multilanguage
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timeout, set in Timeout property, expires. This@#&gloaded also when
ESC key is pressed. If its value is <NONE>, ther uisierface's default
page will be loaded.

If different from zero, indicates the number of @eds that have to
elapse since the last key was pressed before #wops page (set using
the Previous Page property) is automatically redall

Indicates the language used to write the page. ddweroller has a
system variable that indicates the current languagery time a page
with a specific Id is requested, a page in the entrfanguage will be
searched first.

If the page is multilanguage, it allows showing tfege in the language
it is set.

Indicates the protection level of the page: theldis that requests the
page needs to have an authorization level equal tbigher than the
level of the page. If it doesn't, there will be asgword prompt
requesting to enter a password with a higher aiztéion level.

Indicates if encode the page. When variable areal usethe page,
selecting this property, the flash size of the pmsgeduced, recovering
memory space. The encoded size of the page appleave the original
size “Page Size”.

Description field (to write possible notes).
Color used for the background of the page

Name of the bitmap background of the page.
If <NONE> the background of the page will be théocset in property
“Color”.

If active, it shows the background of the page,esigh time (it is
possible it slows the showing).

It sets the showing of the navigation bar at th&tdmo of the page, with
these values:

- NO: Never visible

- ALWAYS: Always vivible

- ON TOUCH: Disappearing

If checked avails the circular navigation of thesrmeénts with the
Focusindex proprety selected. So, when the cussamaved on the last
element of a page the next element actived by thsoc will be the first
of the same page.

If selected allows to storage the Focusindex ptypéeuring page
navigation.

If selected allows to use the Conditional Visilyildn the EIML pages.

If selected enables the use of the multilanguadbkdrpage. It means it is
possible to set the texts in several languages.
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3.5.4 Multilanguage pages

If the Multilanguageproperty for the EIML page is selected, this paga be created in several
languages; thanks to this features one has notldoaanew page (having the samdg for each
language one wants to use.

This features also allows being quicker in creaing in maintaining projects with user interfaces
in several languages. A multilanguage page is shasniollows:

At the top of the page there is the list of theglaeges for which a text (at least) has been inderte
at the bottom, in addition to the information abthé occupation of the page, there is the postibili
to set the page preview for the language one hasech

If you modify the language, it will be possible sbhow the visual effect of the inserted texts, to
verify if some text has not been inserted (or lbigger than the allowed space).

Example: if for the text Mello” one has inserted the Italian translatio@ido’, modifying the
language the following page will be shown as pmevie

Possible empty texts will be the result of omitbehslations or errors.
Note: for the texts in COMBO and CHARTS the previean be shown only simulating the page
with the EIML simulator and changing the languagsisig the parameters of the simulator.

3.5.5 256 Color pages (V-Color 3)

The color pages can manage elements with coloreptiep, backgrounds and Bitmap images made
of 256 colors. The background of the page can bglesicolour or Bitmap, selectable among a
maximum of 10 backgrounds (lookEtML Backgroundgool).

To set the color properties of the EIMS elemenis itecessary to use a frame having all the 256
colors of the palette.

Pag. 124



UNI-PRO 3 SOFTWARE MANUAL

The palette of the UNI-PRO 3 colors is made of @66modificable colors.

3.5.6 16 Colors pages (EPJ Graph)

The 16 color pages (320x240 16C) can manage elemagtiit color properties, and Bitmap images
made of 2 colors. The background of the page casinigge colour only.

To set the color properties of the EIMS elemenis mecessary to use a frame having all the 16
colors of the palette.

The custom fonts that can be used in these pages subset of all the fonts present in Uni-Pro and
are not editable because they are preloaded wieheers (EPJ Graph).

Pag. 125



UNI-PRO 3 SOFTWARE MANUAL

3.5.7 Element properties
Each EIML element has certain properties that alfow to specify its display format and behavior.
To display and change the properties of an elempst, select it, right-click and choose
"Propertie$ from the pop-up menu, or double-click the eleniesdif.
A window listing all the properties of the selectddment will be displayed.

If the page is multilanguage tiextproperty of the elements Text , text in COMBO aext
in the charts is set and shown in a different way.

To set the text in the desired languages clickbtiteon in thePropertywindow of the element;
on afterwards a further window (where to digit gtiengs) is shown.
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Text

The text element allows you to add descriptionsyai®e commands, and enable page browsing.
As described under secti®@asic Operationsthe text element has certain properties thatvajlou

to graphically position it in the page ((Left, Tafvjdth and Height), while the remaining properties

describe its "behavior".

To add text to a page, select thext icon in the EIML toolbar and draw the area to bediby the

Name
Left
Top
Width
Height

Focusindex

Command and
Param

Color (only color pages)

Trasparent
(only color pages)

Align

Font Custom
(only color pages)

Fontsize

Font color
(only color pages)

Mode

Node
Text

Unique name that identifies the element insidecgept.
Offset from the left edge of the page, in pixels.
Offset from the top edge of the page, in pixels.
Element width in pixels.

Element height in pixels.

The focusindex property defines the sequence irchvtiie element will
receive focus when moving the cursor. The permissénge is 0 to 255.
If set to 0, the element will never be selectedthsy cursor. If set to a
different value, defines after how many cursor nmmoeats it will be

selected (for those who are familiar with Windowsgramming, it is

the same concept as the Tablndex of controls).

These two properties allow a text to send a commarttie controller.
An action may be attributed to the text by setingommand different
from <NONE>. When the cursor is over this elemettt the "Enter" key
is pressed, it will be requested to the contrdtbeexecute such command
with the parameter set in the param property.

Color used for the text background

Enable the item transparency, the Text drawing deedwithout the
background color.

Permissible values are LEFT, CENTER, and RIGHT Wwhindlicate left,
center or right alignment respectively.

It specifies wich project custom font use to drde text. If it is set to
<NONE> standard font is used (Fontsize property).

Describes the font size used to write text. Fongxa, if you use an 8x8
font size, a character will be 8 pixels high angb&ls wide.

Color of the text font

A text may be displayed in four different modes:
NORMAL
NEGATIVE (only black and white pages)
NORMAL-BLINKING
NEGATIVE-BLINKING (only black and white pages)

If the state is NORMAL, the text will be displayéud black on a white
background; conversely, NEGATIVE will display a whitext on a black
background.

If you select the "blinking" modes, the text willsa blink in the
respective modes.

It is the physical node with which to associate eognmand.

Represents the text you wish to display.

text in the page by holding down the left mouse &eg dragging the pointer.
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On releasing the key, a text element set to thauttefalues will be drawn.

Now, to enter the text you wish to display, opee fnoperties window (for example by double-
clicking the text element) and change the Text eriypas required. After that, you may go on
setting the remaining properties (Fontsize, Aligit,) and the element will be displayed with a new
look:

If the page is multilanguage, to modify thextproperty it is necessary to use the editing window
of the multilanguage strings.

Variable

Variable objects allow you to display and, if regdi, set the values of internal states, inputs,
outputs, etc.

To add a variable to a page, proceed just as yaddao add a text.
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The variable element may be linked to a projeciabéde: to do this, select théar property (set to
<NONE> by default) and click the button that apged window will open, where you can select
one of the project entities whose value you wistisplay.

Below we will discuss the properties of variables.

Name Unique name that identifies the element insidecgept.
Left Offset from the left edge of the page, in pixels.
Top Offset from the top edge of the page, in pixels.

Pag. 129



Width
Height

Focusindex

Var

Decimals

HideDecimals

Color (only color pages)

Trasparent
(only color pages)

Align

Font Custom
(only color pages)
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Element width in pixels.
Element height in pixels.

The focusindex property defines the sequence irthvtiie element will
receive focus when moving the cursor. The permissdnge is 0 to 25¢

If set to 0, the element will never be selectedths cursor. If set to a
different value, defines after how many cursor nmmoeats it will be

selected (for those who are familiar with Windowsgramming, it is

the same concept as the Tablndex of controls).

Using this property you can link a project entisyi¢h as Var, Par, Pers,
DI, DO, etc.). Select this property and click thetbn that will appear: a
window will open, where you can choose one of thejget entities
whose value you wish to display.

Number of decimals used to represent the value3][0This is a read-
only property and is automatically set when theitgnyou wish to
display is joined (seBrecisionunder entity properties).

Allows you to change the number of decimals that wish to hide. This
property can assume any value between 0 and tiie wdithe Decimals
property and has the purpose of hiding some dediigék.

Color used for the background of the variable.

Enable the item transparency, the variable drawsndone without the
background color.

Allows you to align the variable to the left (LEFTat the center
(CENTER) or to the right (RIGHT).

It specifies wich project custom font use to drdne text. If it is set to
<NONE> standard font is used (Fontsize property).

Fontsize Describes the font size used to write text. Fomg{a, if you use an 8x8
font size, a character will be 8 pixels high angb&ls wide.

Font Color Color used for the text font.

(only color pages)

Mode A variable may be displayed in four different mades

NORMAL
NEGATIVE (only black and white pages)
NORMAL-BLINKING
NEGATIVE-BLINKING (only black and white pages)
If the state is NORMAL, the variable will be dispéd
in black on a white background; conversely, NEGAEIWill display a
white variable on a black background.
If you select the "blinking" modes, the variablellvailso blink in the
respective modes.

Edit Activate this property to enable variable editingda and change the
associated value (editing a variable requires toeidindex property to
be set to a value different from zero).

Refresh If the Refresh property is enabled, the variabld i continuously
requested; otherwise, it will be refreshed slowly as to avoid
overloading communication between controllers.

Strings

Stringobjects allow to show and set the string valuesheiCJ_CHAR entities.
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The association of the String elements in the Elpéiges to the CJ_CHAR entities is possible in
the same way of the Variables, using the tool Eiist (look atVariables).

Through the tool Entity list it is possible to gbe first characters of the string from which the
showing of the same will start; to do that it i-agh to select from the list the desired positibn o
the elements array CJ_CHAR.

The focusindex of the element String always malkésrence to the position of the first editable
characters; the other ones can be selected usrigtts of the user interface.

On afterwards the properties of the String elements

Name
Left
Top
Width
Height

Focusindex

Var

Chars

Univocal name identifying the element in the praojec
Offset in pixel from the left hand side of the page
Offset in pixel from the top of the page

Width of the element

Height in pixel of the element

Specifying property focusindex it is possible ta wéth the cursor the
order in the selection. The allowed range is fromo @55. In particular,
setting to this property value 0, the element wélver be selected from
the cursor (otherwise the value will indicate themter of moves of the
cursor after which it will be selected; for the exjs in Windows this is
the same concept of Tablndex of the controls).

This property allows to join a project entity (fexample Var, Par, Pers,
Fix) on condition it is a CJ_CHAR one.

Selecting the property and clicking the button,ox ill open; the box

allows selecting one of the project entities whictue you want to be
displayed.

It represents the number of characters the stsimgade of.
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Icons make EIML pages "better looking", allow youdisplay a state or activate a command.

ViewChars

Color (only color pages)

Trasparent
(only color pages)

Align
Font Custom
(only color pages)

Fontsize

Font color
(only color pages)

Mode

Edit

Refresh
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It sets the number of characters that will be @igptl from the character
at the beginning of the string.

Color used for the background of the string.

Enable the item transparency, the string drawingldee without the
background color.

It allows aligning the string on the left (LEFT) the middle (CENTER)
or on the right (RIGHT).

It specifies wich project custom font use to drdne text. If it is set to
<NONE> standard font is used (Fontsize property).

The fontsize sets the size of the font the textl wé written. For
example, using 8x8, a character will be eight phigh and eight pixel
wide.

Color of the text font.

A variable can be displayed in four different matied:
NORMAL
NEGATIVE (only black and white pages)
NORMAL-BLINKING
NEGATIVE-BLINKING (only black and white pages)

Status NORMAL allows showing the variable in black white
background; vice versa status NEGATIVE sets théabée in white on
black background.
Selecting the modalities blinking, the variable Iwilash using the
respective status.

Activating this property the editing modality ofethvariable will be
enabled, or it is allowed to modify the joined \alto edit a variable it is
necessary the focusindex is different from zero).

If property refresh is activated, the variable wdbntinuously be
refreshed, otherwise it will be refreshed with wéo frequency (which
allows to avoid making more heavy the communicateonong the
controllers).

Below is a detailed description of all icon projest

Name
Left
Top
Width
Height

Focusindex

Unique name that identifies the element insidecgept.
Offset from the left edge of the page, in pixels.
Offset from the top edge of the page, in pixels.
Element width in pixels.

Element height in pixels.

The focusindex property defines the sequence irchvtiie element will
receive focus when using the cursor. The permissiahge is 0 to 25!
If set to 0, the element will never be selectedths cursor. If set to a
different value, defines after how many cursor nmmoeats it will be
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selected.
Command and These two properties allow a text to send a commaritie controller.
Param An action may be attributed to the text by setttngommand different

from <NONE>. When the cursor is over this elemert the "Enter" key
is pressed, it will be requested to the contrdtbeexecute such command
with the parameter set in the param property.

Var(*) The Var property allows you to join an entity teeticon just as you
would do with variables.
However, unlike variables, here you are only alldwejoin CJ_BIT and
CJ_BYTE type entities. Depending on the value readhe entity, the
icon will be displayed in the following modes:

0 = NORMAL

1 = NEGATIVE

2 = NORMAL-BLINK
3 = NEGATIVE-BLINK

Filename The filename property indicates the source imagmfwhich the bitmap
was loaded. With this property you can change ¢be after it has been
added to the project. You can only select icondMmdows bitmap
graphic format and multiple of 8x8, that will bealted and converted to
black/white (alternative to the Bitmap property).

Bitmap Reference to the icon loaded in the EIML Bitmapsd {alternative to the
Filename property, only for 256 colors pages).
Color Icon color 1 (only 16 colors pages).
(only 16 colors pages)
Font color Icon color 2 (only 16 colors pages).
(only 16 colors pages)
Mode(*) An icon may be displayed in four different modes:
NORMAL

NEGATIVE (only black and white pages)
NORMAL-BLINKING
NEGATIVE-BLINKING (only black and white pages)

If the state is NORMAL, the icon will be display&u black on a white
background; conversely, NEGATIVE will display a wéiicon on a
black background.
If you select the "blinking" modes, the icon willsa blink in the
respective modes.

Refresh The Refresh property allows you to specify how mftee value of the
entity linked to the icon will be requested. If tiken is not linked to any
entity, this property will be ignored.

In the color pages the icons are shown using tha palette UNI-PRO; then if the bitmap to load
is not made of the 256 colors of the palette, It be necessary to wait some seconds the image is
converted. The shown icon could be different fréwa driginal.

Note(*). When theVar property is set, the Mode is aligned with thatpemy, whatever is the
Mode property.
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Combo

Combo objects are an innovative way to represaniriformation contents of an entity. Through
these objects you may link a text or an icon toheaalue taken by an entity, thus providing a
flexible and user-friendly way of displaying thetigyls content.

Unlike variables, combo objects lack the followimgpertiesMode, DecimalsandHideDecimals

In addition, only CJ_BIT or CJ_BYTE type entitieancbe joined to them.

Name Unique name that identifies the element insidecgept.

Left Offset from the left edge of the page, in pixels.

Top Offset from the top edge of the page, in pixels.

Width Element width in pixels.

Height Element height in pixels.

Focusindex The focusindex property defines the sequence irchvitie element will

receive focus when moving the cursor. The pernissdnge is 0 to 255.
If set to 0, the element will never be selectedths cursor. If set to a
different value, defines after how many cursor moegats it will be

selected (for those who are familiar with Windowsgramming, it is

the same concept as the Tablndex of controls).

Var Using this property you can link a project entisy¢h as Var, Par, Pers,
DI, DO, etc.). Select this property and click thetbn that will appear: a
window will open, where you can choose one of thgjget entities to
which you wish to link the value.

Font Custom It specifies wich project custom font use to dr&e tombo text items. If
(only color pages) it is set to <NONE> standard font is used (Fontgpizzperty).
Fontsize Describes the font size used to write text. Fomga, if you use an 8x8

font size, a character will be 8 pixels high angX@&ls wide.

Align Allows you to align the variable to the left (LEFTat the center
(CENTER) or to the right (RIGHT).

Edit Activate this property to enable variable editingda and change the
associated value (editing a variable requires tlmaifindex property to
be set to a value different from zero).

Refresh If the Refresh property is enabled, the variabld tv continuously
requested; otherwise, it will be refreshed slowdyt@ avoid overloading
communication between controllers.

The distinctive feature of Combo objects is the GorwVizard, which allows you to display and
edit the elements you wish to link to the valuethefentities.
We will now add a Combo object to our page and dperproperties window:
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To join a Combo to an entity, select tMar property (set to <NONE> by default), then clicle th
button that will appear to the right and selectdbsired variable from the Entity List.

Right-click on the Combo element and choose Comhbaakl from the pop-up menu. The
following window will appear:

To link texts or icons to the values of the joirettity, select the type of object you want to add
from the drop-down menu (Text/Icon) and assignraeto it, then clickAdd. The elements will be
added to the list below in the order they were rexteThe first element will be displayed when the
linked entity takes value zero, the second whéakiés value one, and so on.

To change the sequence, select the element youtwistove and press thdove Up or Move
Down button as required.
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Once you have added all the elements, you may edote theirconfiguration to display the
properties of an element, select it from the lisd aresdroperties. To find out the meaning, refer
to the properties of Texts and Icons.

If the page is multilanguage to modify thext property of the text elements it is necessarys® u
the multilanguage editing strings window. In theése the preview can be shown only through the
EIML Simulator.

To see an example on how to use Combo objects, teefee Icon sample included in the Samples

folder.

Table

Tables are an additional innovative object typeigiesd to help you develop graphical interfaces

and characterized by beisgrollable.

Therefore, using tables you will be able to disgknge amounts of data without needing to load

more than one page.

If we add a table to a page, we will be able tldig its properties:

Name
Left
Top
Width
Height

Nrow

RowHeight

Color (only color pages)

Font Custom
(only color pages)

Fontsize

Header Color
(only color pages)

Header Font Color

(only color pages)
Header

Borders

Unique name that identifies the element insidecgept.
Offset from the left edge of the page, in pixels.
Offset from the top edge of the page, in pixels.
Element width in pixels.

Element height in pixels.

Indicates the number of visible rows in a table.isThroperty is
calculated automatically based on table height, height, and whether
or not the table has headers.

Defines row height in pixels. It is logically linlleto table height, header
display, and total number of table rows.

Color used as background of the table.

It specifies wich project custom font use to drae table text items. If it
is set to <NONE> standard font is used (Fontsipperty).

This property defines the font size of all textreémts displayed in the
table.

Color of the background of the header

Font color of the header

Set this property to select whether or not to @digglolumn headers.

If enabled, table borders will be displayed, othisenthey won't.

Borders Colors (only color Colors of the lines of the edges of the table.

pages)

To add objects to a table, use freble Wizard Extended (right-click the element and then choose
Table Wizard Extended).
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The following window will appear:

The first thing you need to do to use a table &t its columns. The Table object allows you to
add from one to four columns. By default the taies one column active. It is possible to create
new columns using the contextual menu (right-ctiek column and choogedd Column)
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For each column you may set column title, widtrgdex and alignment selecti@plumn Property
or to change the column position wittove Column LefandMove Column Right

If the page is multilanguage to modify thext property of the text elements it is necessarys® u
the multilanguage editing strings window. In thése the preview can be shown only through the
EIML Simulator.

To insert the required elements to each columseicessary to select it from the list on the lotto
and use your mouse to drag it to the desired paositi column:
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Using the positioning buttons on the right-bottomesdt is possible to move the selected item into
the table: to move it among rows and columns yoreha click the corresponding arrows, instead
to delete it you have to click on the X in the mleddro change the properties of an element, select
it and selecProperty from the contextual menu, or double-click on theued element.

From the contextual menu (right-click on the seddcitem) it is possible to copy it or view its
properties, for example it is possible to link aiable or a combo to a project entity. If you have
added a Combo to the list, after setting its priogeryou will need to show theombo Wizard to
choose which elements you wish to link to it

Some of these operations may be realized by kestcshts. The following table summarizes the
actions associated to the key shortcuts:

Key Action
Ctrl+Up, Ctrl+Down, Ctrl+Left, Ctrl+Right Move the selected item into the table.
Ctrl+C, Ctrl+Ins Copy the selected item.
Ctrl+X Cut the selected item.
Ctrl+V, Shift+Ins Paste the selected item.
Canc Delete the selected item.
Enter, F11 Show the properties of the selected item.
Ctrl+1, Ctrl+2, Ctrl+3, Ctrl+4 :Qiﬁr:elgz)%é?i?/eﬁ?/!umn a text, a variable, a cormban
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Chart

Chart objects allow ro create simple graph, by conngctitvariable as an array entity, it is possible
to represent a range of up to 100 points. Thereaarember of other properties that allow you to
configure the graph according to the needs (types,acolor, values, ...).

The association of the series with the entity pioje possible in the same way of the Variables,
using the tool Entity List (look &fariables). Using the tool, you can also set the first pdinm
which to start drawing the series, to do this yoopdy select from the list the desired position in
the array. To start the design from the first péinselect the locatioBntityName[O]array.

For sun color pages is possible to draw up to fémint series, the reference variable will alwags b
the same, will however filled ad-hoc deciding invadce what will be the indices of start for the
second and third series, the first series will glsviae the reference.

On afterwards the properties of the Chart elements:

Name Univocal name identifying the element in the prajec

X Offset in pixel from the left hand side of the page

Y Offset in pixel from the top of the page

Width Width of the element

Height Height in pixel of the element

Var Using this property you can link a project entsgy¢h as Var, Par, Pers.).

Select this property and click the button that wplpear: a window will
open, where you can choose one of the projectientithose value you
wish to display the series.
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HideDecimals

Max Y

Min Y

View Points

ldx S2
(only color pages)

ldx S3
(only color pages)

Refresh

Chart

Color
(only color pages)

Axis Color
(only color pages)

Lines Color
(only color pages)

Mode
(only pages in black &
white)

Borders
(only pages in black &
white)

Fontsize

Font Color
(only color pages)

Type Lines Y

UNI-PRO 3 SOFTWARE MANUAL

Number of decimals used to represent the value3][@n the Y axis.
This is a read-only property and is automaticadlyywhen the entity you
wish to display is joined (sdérecisionunder entity properties).

Allows you to change the number of decimals that wish to hide. This
property can assume any value between 0 and tiie @dithe Decimals
property and has the purpose of hiding some dediigék.

Maximum value of Y. The points over this value Wik exluded from
the drawing of the series.

Minimum value of Y. The points under this value vk exluded from
the drawing of the series.

Sets the number of points that will be drawn frdra starting point of
the graph.

Array index that indicates the start of Series 2.
If =0 zero, the series 2 is not drawn.

Array index that indicates the start of Series 3.
If =0 zero, the series 3 is not drawn.

If the Refresh property is enabled, the variabld b continuously
requested; otherwise, it will be refreshed slowly as to avoid
overloading communication between controllers.

It allows to decide the chart type:
POINTS.
LINES.
HISTOGRAM.

Color used for the background of the graph
Color used for the axis of the graph
Color used for the lines/tick of the graph

Display mode of the graph, it can be of two types:
NORMAL
NEGATIVE (only page in balck and white)

The NORMAL status allows to view the segments ef ghaph and text
in black on a white background; vice versa NEGATIs#is the axes and
the white text on black background.

If enabled, Chart area borders will be displayedeavise they won't.

Describes the font size used to write the labet tleaaxes. For example,
if you use an 8x8 font size, a character will bgh&ls high and 8 pixels
wide

Color used for the label font.

It allows to display an horizontal grid under thex:

NO: no lines
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LINE: horizontal lines
TICK: tick over the Y axis

Num Lines Y Numbero of the lines/ticks on the Y axis [1..4].
View Label Y It allows to display the value near the y- axis.
Autoscale Se attiva, il grafico si scalera automaticamengeiltpunto massimo e
minimo della serie 1.
Type Lines X It allows to display a vertical grid under the dhar
NO: no lines

LINE: vertical lines
TICK: tick over the X axis

Num Lines X Numbero of the lines/ticks on the X axis [1..Vievifs].
View Label X It allows to display the value near the x-axis.
S1 Color Color used for the Series 1.

(only color pages)

S2 Color Color used for the Series 2.
(only color pages)

S3 Color Color used for the Series 3.
(only color pages)

Note. For each EIML page it is allowed to use only a €bhject.

Line
To make an EIML page more graphically attractivey ynay also add lines to it by pressing
A line has the following properties:

Name Unique name that identifies the element insidecgept.

X1 X coordinate of the point you clicked first

Y1 Y coordinate of the point you clicked first

X2 X coordinate of the point you clicked second

Y2 Y coordinate of the point you clicked second

Color Color used to draw the element: it can be eitheclblor white in the

black and white pages or one of the 256 colorkéncblor pages.
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Rectangle
To make an EIML page more graphically attractivey ynay also add rectangles to it by pressing

. A rectangle has the following properties:

Name Unique name that identifies the element insidecgept.

Left Offset from the left edge of the page, in pixels.

Top Offset from the top edge of the page, in pixels.

Right Offset from the right edge of the page, in pixels.

Bottom Offset from the bottom edge of the page, in pixels.

Color Color used to draw the element: it can be eitheclblor white in the
black and white pages or one of the 256 colorkéncblor pages.

Filled In(ficates whether or not the rectangle should ledfivith the specified
color.
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4 ADVANCED OPERATIONS

4.1 Commands

Commands represent a powerful development tool réate applications that are capable of
managing events such as requesting a new pagé#jngsen Event Historian, resetting parameters
with defaults, and informing another machine comeda the network about a certain state.
Commands can be managed in the sheets usinGdhenandin and CommandOut entities or
assigning a command different froMONE to the Commandproperty of certain EIML page
elements (Texts, Icons).

Commands are divided into three categoriggstem, environment,and project commands.
System commands have a unique value assigned lsyskem and valid for all products (warning:
certain products might not respond correctly tdaierpre-set commands because they haven't the
corresponding function; for instance, tBemse Historiancommand will not work on those devices
that do not have the event logging feature). Inde of environment and project commands, their
values may be assigned at the developer's disorefize difference between them lies in the fact
that environment commands may be used in all pimjeghile project commands are project-
specific.

ChooseTools/Commands..from the menu to open the window below that shales system
commands available and allows you to add or chenggonment and project commands.

By convention, values are reserved as follows: fioto 50 for system commands (pink), from 51
to 150 for environment commands (violet) and frasd 10 250 for project commands (yellow).
The structure of a command is composed of thrégsfie
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COMMAND: indicates the numeric value of the command name is linked to each
command, which is pre-set for system commandsd Vali all projects for environment
commands (51 to 150), and project-specific forgrbfommands (151 to 250).
PARAMETER: is a 16-bit value linked to the commaimpending on the command, it
may be seen as a single field or as the combinafigeveral fields.
NODE: is the value of the network element sendorg€ceiving) the command. This value
is assigned by means of the corresponding join evind

To send a command from an EIML page, place theocurger an element (text or icon) that has a

Commandoroperty different from zero and prdSSITER

A command embedded in a sheet will be activatedhwthetrigger inputgoes from zero to one.

Below is a list of all availablsystem commandand their meanings:
Load Page Command to request/send a page. The correspopdiagneterindicates the
index of the requested page.
Mute Buzzer. Command to silence the buzzer at the card idedtlly thenode If the node
field is set to broadcast, this command will sileadl elements in the network.
Sync Clock Command to synchronize the clock of the destimatiode with the clock of
the source node.
Save Par Drv Command to create a backup copy of all systerarpaters (warning: this
operation may take some time to complete).
Save Par App Command to create a backup copy of all applicafiarameters (warning:
this operation may take some time to complete).
Restore Par Drv. Command to restore all system parameters from btekup copy
(warning: this operation may take some time to detey.
Restore Par App Command to restore all application parametermftbe backup copy
(warning: this operation may take some time to detey.
Load Default Par. Command to load the default values of all paramseset during the
design phase (warning: this operation may take someeto complete).
Erase Historian: Command to erase the Event Historian (warningdath will be deleted) .
Send PageCommand to send from algorithm a particolar pagie display of a controller
belonging to the CAN network.
Toggle ON/OFE On/Off device command. The management of thismand must be
implemented in the project.
Prg Level 1-5 This command requires to send the page with nelest index relative to
the safety level 1-5 (to enable this features dperan the system parameter
EnablePrgLevel

Request Alarmt Command to ask the first alarm
Request Historian Command to ask the first element in the historian

Key Save Par Drv Saves the hardware configuration parameters @ UlsB
peripheral

Key Save Par App Saves the application configuration parametersha USB
peripheral

Key Restore Par Drv Loads the hardware configuration parameters e WsB
peripheral

Key Restore Par App Loads the application configuration parametershm USB
peripheral

Send EVCM Commands Sends the commands to EVCM (*)
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Send EVCM Manual Pos Sends the manual setpoint of the position toBRE€EM
*)

Receive EVCM Current Pos Receives the running position of the EVCM (*)
Receive EVCM Status Receives the status of the EVCM (*)

Receive EVCM Alarms Receives the status of the alarms of the EVCM (*)

(*) Look at the manual of EVDRIVEOQS.
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4.2 Navigating through the pages

An extremely interesting aspect to be discussdubve to recall a page from another page and how
the pages are interconnected. We already mentitradpages reside in the controller and their
creation coincides with the development of conttgorithms. In the project tree, pages are
displayed after the sheets, in one or more fold#pending on the number of displays the specific
controller has.

This multiple-display management feature enablepldying pages created for a certain user
interfaces with a more powerful "browser" (for exde) you can actually display pages written for
a 20x4 alphanumeric display on a 240x128 graplspldy!).

For instance, referring to the above page tree,pidiges with ID = 3 and ID = 4 could be
alphanumeric pages designed to be displayed bygthphic display as well, thus enabling
significant code savings: when the 240x128 dispéuests the page with ID = 3, if a first search
in the list of graphic pages is unsuccessful, it s@arch the list of alphanumeric pages and dyspla
the page found there, but conveniently resized.

In general, navigation between pages is made gessibough a mechanism that uses thad
Page command (refer to sectioGommands For example, if you set the command and param
properties of a text as follow€ommand=Load PageParam=3 the page with ID = 3 will be
requested. In special cases, for example if yod neeequest the alarm page by pressing a certain
key, it is possible to send a page to a user mterpanel using the CommandOuts in response to a
"key pressed" event. In this case, in additionhte page ID, you will also need to define the
required browser type in the Param input, accortbrtie following table:

DISPLAY 7-Segments 4 Digit =1
4X20 ALPHANUMERIC DISPLAY =3

128x64 GRAPHIC DISPLAY =4
240x140 GRAPHIC DISPLAY =6
120x32 GRAPHIC DISPLAY =7

DISPLAY 7-Segments 2x4 Digit =8
320x240 COLOR GRAPHIC DISPLAY =9
320x240 16 COLOR GRAPHIC DISPLAY =10

Setting PreviousPage NextPageand TimeoutPageproperties it is possible to define navigation
between pages. By assigning them values differemh <NONE>, it is possible to define which
pages load respectively when pressing LEFT, RIGHESC key.

In addition, settingrimeoutandTimeoutPage/ou can define the period of inactivity beforeage

is loaded.
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4.3 Password-protected information

In many applications, access by unauthorized usesertain data needs to be prevented in order to
ensure a high safety level. Changing improperlytrodier's set-up or operating parameters may
lead malfunctions or shutdown of the whole system.

The protection system adopted is based on 5 protelgvels that may be assigned to each EIML
page by setting theevel property. Each level is linked to a different passd in the controller.
When a display requests a page whose Level properset to a value higher than zero, the
controller checks that the request is accompanyednbauthorization level equal to or higher than
the page level. If that is not the case, it prontpts user to enter a password. If the password
entered belongs to one of the 5 levels the coetrdibs, the authorization level for the specific
display will be set to the level of the password.

For example, let us suppose that the controlleti@a$ollowing password set-up page:

If the display, which starts from an authorizatienel equal to 0, requests a Level=2 page, the
controller will prompt the user to enter a password

If the password entered is 1111, the user will toenpted to enter it again because the new level (1)
is still lower than the requested one (2). If tlesgword entered is 3333, the requested page will be
sent to the user, who will have free access tpaes having a level equal to or lower than 3.

If no keys are pressed on the keypad during a gir@exiod of time (system parameter, default 60
seconds), the authorization level will be reset.
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4.4 Defining execution tasks

All calculation operations defined through links eaftities can be executed in two different tasks.
Usually the greater part of operations are executethe Main Task. Where it is necessary to
calculate some critical operations it they can becated in the high priority tasks Timed100ms,
which execute under interrupts every 100 ms.

To notice that these last two tasks must be uséyg when it is absolutely necessary and their
overload can introduce execution errors.

4.5 Setting the program's execution order

The program, whose graphical interface is desidnegining entities in the sheets, follows certain
pre-set rules to assign an execution order to @lis © the various algorithms. Such order depends
mainly on the path from outputs to inputs and thgeoin which they were added to the sheets,
which is automatically assigned by the code geper&uite often, though, the execution of certain
parts of a program needs to be forced to a prexsdr. Feedback connections, like the one
illustrated in the figure below, are a good example

In this case, we want output Y to be calculatedhgyalgorithm using input Y_1 (which represents
the previous output)eforethe input is updated! To assign a specific ordethe execution of this
part of the program, we need to set the right secgiéo the values of th@rder property of all the
involved variables. In the example above, the rigberation will be ensured if the Order property
of Y is higher than (or equal to) that of X, buwver than that of Y_1. Therefore, a possible
combination is:

Order X =0
Order Y =1
OrderY 1 = 2

This means that, when executing the program, vigridtwill be calculated first, then Y and finally
Y 1.

The entities affecting the program's execution oete all those that have the property Order, i.e.:
Alg., Var, Par, Pers, DigitalOut, AnalogOut, LEDy£er, and CommandOut.

Operating on the propertyffseton a subsheet, it is possible to move the exetwtider for all the
entities it contains.
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The OFFSET properties under the Sheet and libragiede displayed.

To activate this function go to:
1) Menu View->View Offset Label

Or

2) FromSettings
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45.1 Calls List

To view the ordered list with which portions of theogram are calculated, ti®ols / Calls List
menu can be activated. As can be observed in théowmi below

The calls are subdivided into three sections (osetask) and will be displayed in the order in
which they will be executed. By double clicking any of these rows, the entity will be searched in
the project and viewed.

From the contextual menu (right-click on the sadddtem) it is possible to view and modify the
selected entity properties. Modifyir@rder property it's possible change the tasks executraer
and re-calculate “on fly” the new program's exemutorder by clicking orRefreshor by the
contextual menu.

SelectingFilter By Sheetind the interested Sheet is possible to view thrdyentities of a particular
sheet to have a most accurate view of that you teacntrol .

To select the desired sheet you can select it fresrcombo also clicking on the row’s table that is
referred at this one.
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Anyway is possible to return at the general vieledeng Show All Entitiesand clicking orRefresh
button or selectinhow All Entitiegrom the contextual menu.

Using Savebutton you can save the selected table into an Hiilel document.
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4.5.2 Execution order during the calls list added

When the Calls List is active you can see the et@twrder under that calculated entity; that is if
and when it is used. It is helpful for understagdime correct main cycle of the program.

In this case it is immediate understood that threatsée is calculated right after the algorithm.
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4.6 Exporting internal variables

In order to access the controller's internal vdeslihrough one of the available communication
protocols, you need to define which variables y@antto "export” (i.e. make visible outside) and
sort them according to a criterion capable of namng the same sorting order even in the event
that changes are subsequently made to the program.

To decide which variables to export and definertiseirting order, you may use the following
window (choosé& ools/Export Entities. from the menu to open it):

On the left side there is a list of all projectiahtes, while on the right side there are two addél
lists that can be selected by clicking the corregipmy tabs:Digital Vars and Register VarsTo
make search easier, use the combo found at thieftoporner of the window to filter the list by
type.

To add a variable to the list, select it from tls on the left and use your mouse to drag it & th
desired position in the list on the right.
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As a result of this operation, the name of thealda will disappear from the list on the left andl w
appear in the list on the right, at the positiodi¢ated in the ID column. Using this drag and drop
method you can move the elements to the list oberg variables or bring them back to the list of
variables that have not been exported yet.

The columnBMS indicates if the exported entity is used (X) ot mo the BMS (WebServer)
protocol. Through the F3 key you can select/deséhés property.

The columnAccessndicates whether the exported entity is protedteceading (X) or not in the
Modbus protocol. Through the F6 key you can salesilect this property

The Level column indicates the level of write patiten of the entity exported on Modbus, if there
is no protection (level 0) is displayed "-". Thrduthe F6 and F7 keys, you can increase / decrease
the level of protection.

As alternative it is possible to use the contexinahu.

Using the contextual menu it is also possible tecteand move a block of
entities from a position to another one, withoutkmg the exportation
again. Once the entities have been selected, cht®skect from the
contextual menu, to open it again from the newtposithen Move Heré.

In this way the entitied will be placed in the npasition.
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To manage in the project the R&W Modbus protectibis, possible to use some system libraries or
other system function calls from inside the aldomns:
- To enable the access of an entity that is proteictadading (X), it is possible to use the
library Modbus1_Protection_SetAccess with the ingtatus=1 and setting to 1 the input
enable

0
0 Or calling the functiolf©J_Modbus_SetAccess(1)
Setting to 1 the input enable with status=0 or imgll the function
CJ_Modbus_SetAccess(1}the protection in reading is restored.
- To enable the access of an entity that is proteictediting with for example level 2, it is
possible to use the library Modbusl1 ProtectionL&adl with the input status=1, with the
input level=2 and setting to 1 the input enable

o]
o Or calling the functiolfJ_Modbus_SetProtections (1, 2);
Setting to 1 the input enable with status=0 andelle® or calling the function
CJ_Modbus_SetAccess(0,2}he protection in writing for that level is restd.
- The Modbus protection, both in reading and in wgtican be automatically restored once
the timeout after the last received Modbus comnatiio has expired, using the proper
library to set this timeout:

0
0 Or calling the funzctiol€J_Modbus_SetTimeOutProtections(value);
A value equal to O in input of the library, or daf the function
CJ_Modbus_SetTimeOutProtections(Oxauses the unlimited unlock.
- To know at any time the protection status for brghding and writing protection, it is
possible to use the library
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o Or calling the function CJ_BYTECJ_Modbus_GetStatusProtections() in the
lower part of the byte is possible to read the enirmriting permission level, while
in the bit 4 the reading access status, for exampl

level = CJ_Modbus_GetStatusProtections()&0x0F;
access = CJ_Modbus_GetStatusProtections()& 0x10) >

Depending on the list, only certain types of vaealmay be exported, as summarized in the tables
below:

Digital Vars
Entity Data type
Digital In
Digital Out
Par only CJ_BIT
Pers only CJ_BIT
Var only CJ BIT
Fixs only CJ_BIT
Register Vars
Entity Data type
Analog In CJ_ANALOG: only the value
Analog Out
Clock
Timer
Par All
Pers All
Var All
Fixs All

NOTE: 32-bit data types (CJ_LONG, CJ_ DWORD, CJ_DAINE, CJ DATE and CJ_TIME)
take uptwo rowsin the Register Vars list: the low 16 bits arehe first row and the high 16 bits in

the second one.
If in the Settingsoption “Export Packed CJ_CHARs selected, the types CJ_CHAR are exported

in Modbus by groups (made of two elements) for eadrster.

4.6.1 Modbus and CANopen Documentation
It's possibile to show the export in a HTML docurhehhis document will contain all the useful
information for the exported entities both for Modband CANopen protocols.
To use this feature simply click on the bott@reate ModBus Documentatiam Create CANopen
Documentatiorplaced in the underside of tBport Entitiesvindow.
The CANopen document contains the information toeas to the project variable through index
and sub-index of th®bject Dictionary
The Modbus document contains the information tessdo the project variables through Modbus
read/write commands a@bils andregisters
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4.7 Conditioned Visibility

The conditioned visibility allows to hide configti@ parameters and status according to particular
configurations. Some entities could be only visilfla particular configuration are made, in this
way the number of the parameters and the statptagledd by the user interface will be less than the
total number that will be configurable. In otherra®, all not relevant configuration entities wittn
be showed by the user interface. For a user it'sensanple to scroll the user interface and the
search and the settings of a specified entitiedaster. It's usefully also because the conditioned
visibility could hide some particulars parametensl status that are dangerous for the application
and so setting errors from an improper user coalthbuce a wrong operations.
The conditioned visibility can be using with varied parameters and persistent linked at the EIML
pages with variables, combos and tables. For canthis functionality is required follow some
essential steps:
1. To select theondvisibleproperty for all the interested entities
2. To export all the interested entities on Modbugqurol with Export Entitiestool.
3. To define the algorithms that rule as display arehihe interested entities. Using firmware
function void CJ_SetCondVisBit(word idx, bool value)
4. To select theCondVisproperty in each page where there are variabléls @anditioned
visibility
All the points must be correctly made else the doreed visibility of the entities will be no effec

In the alphanumeric 4x20 display and in the graf#d©x128 display all the entities hide for
conditioned visibility will be substitute with sonpeints “....” and will not be editable.
In the 7-segment display the hide entities wilelxeluded from the visualization.

4.7.1 Firmware function void CJ_SetCondVisBit(wor  d idx, bool value)
This function allows to directly rule from algorniththe visibility of an exported variable at the
“idx” address on Modbus protocol. Function use two petars:
x word idx are the Modbus address entity exported on Mogbotocol (toolExport Entitie$
x bool value get the entity visibility. This parameters coblel a boolean condition, too;
If value = 1(or true condition) the entity will be hidden
If value = 0 (or false condition) the entity will be showed

A function call asCJ_SetCondVisBit(idx, 1) made the entity at thdx address alwayiside.

A function call asCJ_SetCondVisBit(idx, 0) made the entity at thex address alwaysgisible.
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4.7.2 Example

With a simple example let's show the steps to felto correctly use the conditioned visibility. Will

suppose to want to condition the visibility of twariables,StatusAand StautsBwith a CJ_BIT
parameter POO1.

As first step are required to select tdmndvisibleproperty of both entities.

As told before the two variables must be exported/iodbus table:

With Export Entitiestool export
the variableStatusAat the address
4, and the variabl&tatusB at the
address 10.

Now it's possible to write the algorithm to ruledisplay or hide the two variables. In the example
we want to:

Pag. 159



UNI-PRO 3 SOFTWARE MANUAL

x with PO01=0 theStatusAs visible (with ON value), and tH&tatusBis hide
x with PO01=1 theStatusAs hide, and th&tatusBs visible (with ON value)

The algorithm to rule the conditioned visibilityeathe following:

Same result we have as re-write the algorithma@mdition for the functiowalueparameter:

The user interface effect on 4x20 (V-View) or o428 (V-Graph) are the following:

With P001=0: With P001=1:
FARl=A StatusA OH Fanl=1 StatusAH ...
statusk . .. StatusBE 0N

The 7-segments display user interface effect ardéalfowing, the row with th&tatusAor StatusB
hidden will not be displayed in the table:

Without conditioned visibility: With PO01=0: With PO01=1:
StatusX | 1
StatusA | ON StatusX | 1 StatusX | 1
StatusB | ON StatusA | ON StatusB | ON
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4.8 Semaphores

Through the use of the functio@ WORD CJ_SemaphoreRead(CJ WORRN CJ BYTE
CJ_SemaphoreWrite(CJ_WORD i, CJ_ WORD value)s possible to use 10 semaphores to
condition the access to a resource during the ¢wecof a program.
FunctionCJ_WORD CJ_SemaphoreRead(CJ_WORRIIQws reading the value set by the the
semaphore n-tn.
Function CJ_WORD CJ_ SemaphoreWrite(CJ_WORD i, CJ_WORD )ya#lilews writing the
valuevaluein the semaphore n-th. The writing of the semapi®allowed on condition that one fo
these conditions is true:

1. The semaphore is true, or contains value O.

2. The valuevalueto write is value O.
A semaphore can be written again as long as liees fwriting O.
Another use of the semaphores can be for debuggmng,is possible to use the semaphore to
monitor the value of a particolar variable into #igorithms; during the debug of the application it
is possible to show the list of the 10 semaphosasgumenwiew/reView Semaphores Window

Example of writing semaphores through algorithms.

Window of semaphores shown during debug.
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4.9 Sorting EIML elements

The elements added to an EIML page (texts, vasalbtens, combos, tables, lines, and rectangles)
are coded inside the page in the same order asatbey entered by the developer when the page
was created. When the page is loaded by the utsface panel, the elements in the page will

appear in the same order as they were enteredhwiay not produce the desired optical effect. To

customize the sorting order of the various graghéments, and therefore the order in which they
will appear in the page, click ti&orttab and open the following window:

This window lists the names of the various grapibgects embedded in the page, in the order in
which they will be processed when the page is diggad on a user interface. Select one or more
objects and drag them with the mouse to changerther in which they will appear. Otherwise, you
may use thélove UpandMove Downrbuttons to move the element up or down the list.

A very helpful utility function is theAutoSortfunction, that sorts the elements automatically
depending on on their position in the page. Thdihe sorted starting from the element positioned
on the top left side of the page and finishing wfite element on the bottom right side.
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4.10 Project settings

In addition to general data, such as name, autheation date, project and version number, each
project contains a certain number of settings thmaracterize the way it operates, such as serial
protocols, availability of an Event Historian, afdkfines” used in algorithms. To access these

settings, choos@roject/Property...from the menu or click and open the project proge
window.

4.10.1 Version Info

In the Version Info window, you can set the projeatnber, version, revision and variation for the
user’s project.

In the window there is the useN&ndor IDthat is read-only, instead the modifiable inforroatare
the following:

Project Number: Project number.
Project Version: Project version.
Project Revision: Project revision.
Project Variation: Project variation. When two projects are equalstbey are different for

the EIML pages language or for the hardware cowtlb® necessary
singularize they with different number or versidh.could be useful
singularize they only with a variation so the potgetarget data will be
the same.

This information is always modifiable.

4.10.2 Project

In this window it is possible to set a Project Cadal the protection through password for the
download of the project of the controller.

Pag. 163



UNI-PRO 3 SOFTWARE MANUAL

All the values shown in read only modality are aie¢d from the selected hardware and are
required for its identification during the progralownload.

Project Code: Project code

HW Type: Hardware type

BMS: Indicates the presence of a BMS protocol on thérober
HW Family: Hardware family from which the controller comesnfro
HW Code: Hardware ID of the controller

Enable Protection: Enables the protection through password

Password: Protection password for the program download

The protection through password is necessary ttegirthe application in order to download it only

in particolar hardwares that have been previousdgrammed with the same password.

To program one or more hardwares in order that goeept application softwares only with that

password, it is necessary to make two programmafdireast, following this procedure:

- First programmation. SetEnable Protection=NCand digit thePasswordyou want. Compile
and make the download in the controller.
Second and following programmatins SetEnable Protection=Sand digit thePasswordyou
want. Compile and make the download in the cordroffrom this moment the controller will
accept to be programmed only with application safeg containing that password (in the
example, 56).

To make the controller free of the protection anakenalways the download, keep not selected

(Enable Protection=NQ)
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4.10.3 Historian

In the Historian window, you can enable and configthe event&alarm recording functions
available in certain UNI-PRO controllers.

Enabling this function will cause the Historian taby to be linked to the controller's functions. If
you do not wish to implement the event logging fiorg leave theEnable Historiancheck box
unchecked.

If you do check it, then you will need to set thaximum number of events to be recorded in the
memory in theEvents Numbefield. The Event Historian queue is FIFO (FirstHmst Out). For
example, if you enter 30, the 30 most recent everitde stored in the controller's memory, and
when that number is exceeded the oldest eventbwilverwritten.

Enabling the Enable History Valugproperty is possible also store a value assatitiehe event
of historical.

Disabling the Force Upload Historiah property the historian will be retained in memaryen
after the new download of the program, otherwise @lways deleted.

The following information is stored in the Eventsktirian:

Data Type Description
Date CJ_DATETIME| Date and time when the event took place.
Code CJ_WORD Event identification code.
Progressive | CJ_LONG Progressive event number.
Value CJ_SHORT Possible value associated to the event

To add an event to the historian, use lthstoryWriteEventsystem library, to read an event from
the historian use thidistoryReadEvenibrary (refer to documeniNI-PRO: Standard Librarie$.
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4.10.4 Data Log

In the Data Log window, you can enable and conéghe functionality for the project data logging
available in certain UNI-PRO programmable contirslle

Enabling this function will cause the Data Log laby to be linked to the controller's functions. If
you do not wish to implement the data logging fiorct leave theEnable Data Logcheck box
unchecked.

Modifing the "Recording Time'value you set the logging time (in seconds) antseguently and
accordingly it determines the maximum number obrdable events in memory.

Enabling the propertyCircular Logging” is enabled circular logging in memory, or when the
dedicated memory is exceeded recording overwrhiesoldest data. If the property is disabled,
recording is linear and therefore when the memeigomes full is no longer recorded anything.

Disabling the Force Upload Data Logproperty the recorded data will be retained innmoey
even after the new download of the program, otheswiis always deleted.

To determine which entities to record, uselaga Logtool from theToolsmenu.
The activation, deactivation, cancellation and otfeatures of the Data Log can be configured

through the system librariekirary\System\Data L9ggn the standard libraries of UNI-PRO (see
documenUNI-PRO: Librerie Standard.
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4.10.5 Project defines

The project defines window allows you to define stants and assign values to them so that you
can use them several times in the algorithms tlekienup your project.

To add a define, type a uniqgue name in the leftioader the list and preggld Doing so will cause
the define to be added to the list. If you wishkassign a certain value to it, type it in the rigbk
under the list.

To change a define, select it from the list, chaih@s required, and then prd3splaceto confirm.
To delete it, presBelete

4.10.6 Structs

In the window about the project structs, it is plolgsto decide the structures, in order to use them
many times in the project into the algorithms. EStluctmust have an univocal name.

In the box on the right there is the “C” versiortloé structure.
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Action “Export”, allows creating a file with all éhstructures that have been created for the project
Action “Import”, allows importing a file containing@thers exported structures (through action
“Export”) from another project. Possible structuhesing an existing name will not be imported.
Action “+” and “Modify” allow respectively to add ral modify the structs, operating on the
following window.

In the window it is possible to modify the name the Struct replace, add and cancel some
structure fields. It is necessary each field hawganocal name in the structure.

4.10.7 Options

Using the optimization window located in the projexptions, it is possible to define some
parameters to optimize the program execution. Gagert users are advised to modify these
options.

Optimizations Level: Optimization level of the compiler.

Force upload Forces the rewriting of the parameters in E2 durihg initial execution after
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parameters : downloading.

Force upload Forces the rewriting of the persistent in E2 durithg initial execution after
persistent : downloading.

Linker Timeout: Waiting time (minutes) for completion of the linkirprocess after compilation.For

very large projects, you may need to increasetitimis.
Clear Cache: It cancels the compiling cache of the projects

Main Loops Number: Using this configuration it is possible to spedifie number octionscalculated in a
group. For very large projects, by increasing thismber it is possible to speed up the
main program.

Watchdog time on Watchdog time (*) for the projects compiled in Rede (without Debugger protocol)
Release:

Watchdog time on Debug: Watchdog time (*) for the project compiled in Debigth Debugger protocol)

Enable Led RUN: Enable/disable the management for the controlleNREd (if disabled it always
remains OFF).

Enable Led COMM: Enable/disable the management for the controlleNG@d (if disabled it always
remains OFF).

Enable Backup Memory: It allows you to enable or inhibit the copying dietconfiguration and application
parameters to E2 memory using system commands.

(*) Watchdog time = time required for the algorithito complete the execution of the code; when
the time elapses, the controller makes a hardweset.r This is a safety system to avoid endless
loops or very long elaborations which would jeojedhe proper operation of the controller.

4.10.8 Project Change Log

To help the user keep track of changes made tgaheus projects, the development environment
provides a history of the projects (Change Log). this window it is possible to record
modifications introduced and any other notes fahezgersion.
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Clicking with the right mouse button on the winddvis possible to view the corresponding menu
that, in addition to the classic Cut/Copy/Pasteast allows:

printing of the Change Log's contents

adding, in the current cursor position, a new r{atéew rows with headings containing the
date, and the current project version are alsoddde
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4.11 Data Log

From menuTools->Data Logit is possible to gain access to a frame allowialgaing which
entities to export and to configure for the loglod project.

For each entity exported, you can configure thespgaties:
Descrition Maximum 24 characters.
Unit of measurementMaximum 6 characters.
Type Registration type of the entity.
o TIME. The registration is performed by time, usingltgging time parameters.
o EVENT The recording is performed when the value change.
0 ALL. It includes both functionality TIME and EVENT.

Variation. It determines when to register an EVENT typetgnti
0 ALL. All the variaions

0 0->1. Variation from 0 to 1 (major of 0)
0 1->0. Variation from 1 to O (minor of 1)

Enable Log It determines if the exported entity is enabletbg by default or not.

You can configure a maximum of 32 TIME entities @EVENT entities. If an entity is exported
and it is of type ALL (TIME and EVENT), it occupi@splace in both lists.

To add entities in the exported list just draghie tight list, the deletion may take place by diagg
in the opposite direction, or using tbeletefunction associated with thgzel key.

Pag. 171



UNI-PRO 3 SOFTWARE MANUAL

To change the properties of the entity exportebhcsat and edit the new properties in the Entity
Log Options area and confirm wiet buttonor use the drop-down menu that appears by clickin
on the selection with the right button.

In theData Log Infosection are summarized some information includimggtime within which you
are going to run out of recording space. You cao ahange he recording time here, to lengthen or
shorten the total time of the log.

Through theReportit is generated an html documentation summarittiegconfigurations made.

For the management of the Data Log from the apjbicasou can refer to libraries fBystem/Data
Log, with which you can:
- enable/disable logging data.

enable/disable the recording of the individual tesgiconfigured.

configure the recorcing time.

extract the data from the individual records fanfing on display.

create a .CSV file on the USB port with all theaetings.

check the status of memory dedicated to the Log.
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4.12 Font custom per EIML

In EIML color pages, you can use custom fonts sx$tef the standard page font. All UNI-PRO
fonts are loaded at program startup and via a gordtor accessible from Tools-> EIML Fonts, you
can select and edit which ones to use in the projec

You can decide to use an entire font as it is,
adding it to the project with th&dd button

Add & Modify button allows you to add a
new font by modifying it directly choosing
only a few characters.

Modifying a project font can still be done
later by using thé/odify command from the
pull-down menu.

Choosing a subset of characters may be necessgoy thave insufficient memory problems when
compiling your project, this is done through thimeow (from theModify command):

There are a few options to make the
character selection easier, otherwise you can
manually select by enabling / disabling them
with the F3 key.

An enabled character has the green
background while a disabled character has
the gray background.

Disabled characters will not be available on
EIML pages.

4.12.1 Saving of the selected fonts

The project fonts used, originals or modified, via# saved as XML driver files with the project,
they will be saved each time you save the projedtwill be stored at the same level of ucjp project
file (eg "ProjectName_X.ucjp") in an ad-hoc credk@der (eg "Fonts_ProjectName_X\*.xml").
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The name of the proposal drivers fiel as well &srtame of the folder files should not be changed,
if you rename the .ucjp project file, also neecbtorenamed the folder at the same way (do not
change the .xml file names instead).

At the opening of the project, UNI-PRO will loadettiont from their driver file, if the file is not
present an error is reported. To avoid unwatend tzs, if an error occurs during the driver

loading close the project without saving and regmsithe xml driver file in the specified search
path.
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4.13 EIML Backgrounds

From menurools->EIML Backgroundg is possible to gain access to a frame allowglgaing up
to 10 backgrounds for the EIML color pages of thajqxt.

Ti insert/modify a background double click on thetgre and select a bitmap having size 320x240
pixel. Once the image is loaded a preview will heven and it will take a name similar to that of

the loaded bitmap, in order to make easier to neizegt.

If the bitmap to be loaded is not made of the 28l6rs of the palette, it will be necessary to wait
some seconds it is converted (the image couldliviesbit different from the original).

Thelmport andExport button allows to import and export the backgrouwith a XML file, that is
portable for other UNI-PRO projects.

To erase a background click on the button X inbibéom right hand corner of the image.
With theClear All buttonit is possible clear all backgrounds in one shot.

It is possible to save each image right clicking thouse on the image and selecti8gve Image”
The buttonSave Images usefull to save all the images into projectiésl
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4.14 EIML Bitmaps

From theTools-> EIML Bitmapsnenu you access a window that allows you to séhecicons that
can be used in the project, all the bitmap incluihethis list can be used, even more, in the EIML
pages that support this feature.

Using icons from this list saves some code in tatroller flash; in fact, the page will no longer
allocate the space for the icon but only a refezettcit, it will be a task of the controller to
recognize this reference and to draw the assochitetp. Therefore, if a given icon is to be used
multiple times in the project, it will not be nesasy to insert it several times in the pages, but i
will be enough to insert it in the list above ahdrt indicate it in the "Bitmap" property of the fico
type elements in the EIML pages.

If the bitmap to be loaded is not made of the 28l6rs of the palette, it will be necessary to vaait
few it is converted. The image converted could h#le bit different from the original.

Once selected the image it is possible changent@wmn name by hangebutton.

With theClear All buttonit is possible clear all bitmap in one shot.

The Import and Export button allows to import and export the bitmap wahXML file, that is
portable for other UNI-PRO projects.

It is possible to save each image right clicking thouse on the image and selecti8gve Image”
The buttonSave Images usefull to save all the images into projectiésl
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4.15 Environment configuration
The UNI-PRO development environment is very flegibince it can easily be configured as desired
by the user. Activating th&ools / Settingsnenu it is possible to gain access to the follgwin
configuration screens:

General

Graphics

Compiler

VTP Maker

Debugger

Web Server

The General screen contains thBownload, Language, Projectnd Designersections. All the
options of which will be analyzed here below:
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Default COM port :

Reset Driver Parameters:

Full download :

Background download:

Show Report After Download:

Language:

Default projects directory :

Backup directory :

Auto increment revision when
backup project’s files :

Serial port used for downloading operations. If dogmnected
controllers are c-pro 3 micrio/kilo the COM porti s
automatically recognized and the value you havéssghored

It forces the restoring of the parameters abouttiheer of the
controller after the download of the applicatioftware.

Forces the full downloading of the entire execigatie. To
speed up the downloading options, it is possiblengelect this
option and, after having correctly deleted the Hlamemory
present in the microcontroller, proceed to downloady the
flash memory used.

Allows to operate on the project during the dowdlphase.

Ifi tis selected, after each download in the coligrs c-pro 3
micro/kilo a report file will be shown.

It modifies the language of the development envirent. It is
necessary to run UNI-PRO again to apply the moakifor.

Default directory prompted for saving project files

Directory used to backup the project files (refethe Project
backupparagraph).

By activating this option, each time that backuragions are
performed on project files, the revision number |wil
automatically increased, otherwise the user wilvehao
perform this operation.

Ask confirm when delete Activates or deactivates the request to confirm eresing of

elements :

Preferred zoom :

Check EIML link :

Sort EIML Page for ID:

Load All Sheet:

entities and the EIML components.

Allows the specification of the zoom to be appliagon
loading the project. Afterwards the zoom level banchanged
easily using the shortcut menu located in the t&olb

Checks that all the elements which can be linketh whe
entities present in the graphic interface sectiom @roperly
connected. Check this during the graphic interfsiceulation
phase.

When enabled, it causes the EIML pages to be sadearding
to the Id properties; otherwise they will be displayed in
alphabetical order.

When enabled, the project will be open completly

Pag. 178



UNI-PRO 3 SOFTWARE MANUAL

When disabled the project will be open partiallylyo the
EIML pages and main sheets are loaded.

Open On The Last Entity: When enabled, the reopening of a recent projettowil
completed by selecting the entity on which the gebjs closed
the previous time

Export Packed CJ_CHAR: If it is enabled, the Modbus exportation of thensjrtype (tipo
CJ _CHAR) is done by groups (made of 2 Byte for each
register).

Automatic Focusindex On7 Sec If enabled, activate the automatic management ofi-fodex
Display: for pages with 7-Segment Display

4.15.1 “Load All Sheet” option

When this option is enabled , it falls in the nofmse of UNI- PRO , that the project is fully open.
In this mode , however, the memory usage is vetgnse and the opening of the project ,
depending on the size , It may take several mintdesomplete. To lighten the environment is
recommended to keep this option turned off, sarkenory used is less and also the opening of the
project is much faster, it will be loaded only padgdML and the main sheets. Access to the entity
is not yet loaded graphically can be done eithenuably, browsing and opening the sheets needed,
or automatically, when you try to access the emtitthe manner provided by UNI-PRO.

The opening step-by-step sheet takes a long tinehiass than the time it would take to open the
whole project, once a sheet is opened it remaies troughout the session for the project.

Using the optiofOpen On The Last Entity’(when de opening is completed), you can actittage
sheet on which you were working at the last timemvijou close the current project.
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The Graphicsscreen contains th&heets, Arrows and Itensections, which options will next be
fully described:

Sheets background color : Defines the background color of the project sheets.
Sheets Default font : Defines the font for all components existing in the
project sheets.

Show Grid : Show a graphic grid in the work sheets; if enahked
also possible to modify the grid colour.

Arrows angle : Modifies the aperture angle of the arrow tip coneéc
with the entity.

Arrows dimension : Modifies the dimension of the arrow tip connectethw
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the entity.

Array Segment thickness : Modifies the thickness of the lines connected \iita

Draw Arrow Segment 90°:

Segment color and
Arrows color :

Preview :

Label selected font :

Label selected color :

Label normal color :

Font of Notes :

Color of Notes :

I/O exported color :

Outputs color :
Inputs color :
View I/O Labels:

View Entity Offset:

array entity (entities with the array property getater
than one)

If enabled, it forces the use of 90° segments oomar
drawing

Using these options it is possible to modify théocof
the arrows. For both options it is necessary tcifpe
the color to be used if the path is to be calcdlahering
the main task or every 100 ms (refer to Dredining the
execution task paragraph).

Preview window where examples of arrows settings ar
viewed.

Defines the font to be applied to the entities geld

Defines the background color of the text for thétes
selected.

Defines the background color of the text for easithot
selected.

Defines the font to be applied to the Note typetiest

Defines the background color of the text for thete
type entities.

Defines the color to be attributed to the inputgats
of the entities exported in the subsheets whicly the
contain.

Defines the color to be attributed to the outputthas
entities.

Defines the color to be attributed to the inputsthod
entities.

Show/Hide the label with the name of the clamptar
sheet, algorithm, library,...

If enabled, allow to display the offset propertyldve
the entity.
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The Compilerscreen contains the configuration relative toGheompilers.

Path Compiler_1: Specify the complete path where are located theceocodes
of Compiler_1 for projects compilation.

Enable cache: It enables the use of the compiling Cache.

Clear projects cache: It cancels all the Cache of the projects.

Warning “Output not linked”: Enable/Disable the compilation warning when thene a
algorithms not elaborated (because they have olitpked to
nothing)
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The VTP Makerscreen contains the configuration options use¥' by Maker tool to create VTP
driver file required to communicate with EVCO sadins.

Options are the following:

SupWin Dir : Defines the destination directory to the generatéé
Maker files.
Default is: ..\UNI-PRO 3\EbServer

Include Only Keys With Used to the dedicated Evcobus protocol.
Description : Generates VTP keys driver only for entities with
description property set.

Include Driver Keys : If selected include on VTP fildriver the used controlle
hardware driver.
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The Debuggerscreen contains the configuration options usedigbug tool, for example that
required to the comunication.

Options are the following:

COM Port : Serial port used to the comunication with the calidr
during debug operation. If the controller has otiig
programmino port and not the debugging one, this
property must coincide withe the COM port you have
selected for the download. If the connected colarsl
are c-pro 3 micro/kilo the COM por twill automatiga
be recognized and the value you have set will be
ignored

Reset device before start: Reset the controller at each start of the debugger

Show Extended If selected allow to show more extended info on the
Informations : state bar application, as task index where prodreeak
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for a breakpoint setting

IP Address: IP address of the connected controller to use Dgdug
vai Ethernet.

Port number: TCP port dedicated for the Debugger via Ethernet.

Debug Value Label Color: Color of the debugger values under the entity

Forced Value Label Color of the forced values by debugger (for Analog

Color: Input and Digital Input)

Nella schermatalVeb Serversono presenti le opzioni per le operazioni di $amone del web
server quando il debug é attivo.
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Options are the following:

Active On Debug : It determines whether to use the simulator for Web
Server when you run the Debugger. If you deselected
the Web Server simulator is not active.

Automatic Website When activated, generates and automatically copy al
Generation: files to test standard website.

Documet root in current  When activated, generates the root folder of thiesite
project folder: into the current project folder (at the same lewél
“\exe” folder).

Documet root: It specifies the directory from which expands tree tof
the website. It is enabled only if the propeiDocumet
root in current project folder’is disabled.

Listening TCP port: Listening TCP port for the Web Server simulator.

Properties of exported It determines which properties of entities to expor

entity to publish: the Web Server will be generated and managed on the
website.

4.16 Exporting / Importing

Using the import and export menus, it is possildecopy an EIML page from one project to
another. From menkile->Export->Export EIML Pagest is possible to choose (among the pages
of the project) those to export, creating a filattlkan be imported in a second moment in an
UNI-PRO project. From menkdit->Remove EIML Pagesis possible to show the same box with
the same filters, to cancel pages (through théscten).

From the menuFile->Import->Import EIML Languagesand File->Export->Export EIML
Languagesit is possible to import and export a CSV multdaage file containing all the
multilanguage strings of the EIML pages. The saffied can be elaborated with the tdeIML
Translator.

4.17 Export of internal variables of libraries/macr  oblocks

All entities of type VAR, PAR, PERS and FIX closedlibraries and macroblocks can be made
public even if they are normally inaccessible, mley to export these entities it is necessary to
activate the propertyShow Out LIB.

To use this feature, before creating the libragjed the entities that you want to "export” ant se
the "Show Out LIB" property for each one, then tedle new library. From now on, when the new
library will be used, the "public" entities will basible in the Entities List of the tools and imet
EIML pages, so it will be possible to modify somegerties (name, description, default value, ...)
and link them in the EIML pages and in the toolstloé network protocols (datalog, modbus,
bacnet, ...).

If you open the contextual menu on a library thas kxported entities and if you click thehbw
Entities ..” item, a list of all public entities of the librais opened, by double-clicking on the
elements the relevant properties window is opefié@. non-editable properties are presented as
read-only.
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4.18 Project backup

The UNI-PRO development environment has an autenbattkup function that allows you to copy
the project files in the special directory shownha environment options.

Setting some of the options located in 8etingswindow (using thelools/Settingsnenu this last
will appear) it is possible to backup to a prefdrdérectory and choose whether to automatically
increase the revision value once having perforrhecperation.

The directory where the backup is performed isdiewing:

<Default directory>\Prj_<project number >\Ver._ <j@at version>.<project revision>
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4.19 Product programming tool (Download Manager)

The development environment has a tool for programgmand updating all the products
(controllers and viewers). To view it, select Twols / Download productsienu.

Download Managerallows both the programmation of the controll@swnload), and the writing
and extraction of the firmware, in binary formédtete is in the connected controller (upload).

The program is made of one window divided by tHWwing four sections:

- Select productselection of the controller to program or fromig¥hit is destre to extract the
firmware (this must coincide with the connectedtoalter);

- Action: select the action it is desired, or download gpaonming the device) or upload
(extracting the firmware from the device);

- Connection selection of the serial port where the devicedanected; if the controller is
c-pro 3 micro/kilo the recognizing of the COM patautomatic and the value you have set
is ignored.
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- Binary File in case of download it is possible to decideding an existing firmware or
specify the file to download; in case of uploadipossible to define the file name where to
save the firmware read form the device.

Before beginning the download/upload phase it isesgary to verify the device to program is
correctly connected to the serial port selectethénsectiorConnctions

In case of controllers c-pro 3 micro/kilo the filéswnloaded in the controller or to extract frore th
controller are always two: the application binaitg f.ucjb) and the binary file of the EIML page
(-ucje). In any case it is necessary to speciffhaprogram, only the application binary file {n)¢
The Download Manager will also download the othler (in case of download) or extract (in case
of upload). The file of the EIML pages has alwdys same name as that of the application (it just
changes the extension).

At last, to start the download press but@ownload press buttopload if the selected action is
that of writing of the formware. In the lower paftthe window it is possible to read the status of
the process, in particular it is shown the elapggsed (Elapsed Time), the esteemed time (Time To
End) and the download percentage (in the prognesso).

In case the download/upload does not happen chyreetrify the connection with the device, the
adopted configurations and try again the operation.
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4.20 VTP Maker

The development environment has a tool that auioaigt generate the drivers file for the
communication with supervision softwaf.l.C.S and with parameters management software
Params Managerlt's required that the interested entities wid bxported on Modbus protocol
using theExport Entitiesactivable fromTools/Export Entitiesnenu.

Select théTools / VTP Makemenu.

Before beginning the creation of VTP file driverake sure that are correctly set the options for the
automatic maker frorBettings / VTP Makanenu
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In the next window you can select three other fionetity:

Header: Open a text editor to insert a comment at the begin
VTP file.
If header text exists the message “Header textdoun
will be shown below the button.

Footer : Open a text editor to insert a comment on the &nd o
VTP file.
If footer text exists the message “Footer text tifunill
be shown below the button.

View VTP File : It generates a simple VTP file preview, this is not
manually modifiable.

View Keys List : It generates and ask to save an HTML file withtiad
driver keys and some current project information.

Click buttonNext >to show a window with the path and the name wh&re driver file will be
saved.
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If Parameters Manageis installed, the generated VTP file is also cdpie the directory of the
Parameters Managedrivers. If the driver file is already presentwll be asked the user to make a
copy or a manual comparison between the new andexiwing one, in order that possible

modifications of the driver in use are not overternit
Last showed window, less than errors during filaggation, is that one indicated the successfully

creation of VTP file driver.

At any time it is possible to click button Backto modify your selection. Click butto@loseto

finish the VTP Make wizard.
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4.20.1 Proprieta RICS

Before to launch VTP Maker tool, it is possibledim some settingto adjus the driver properties
during the VTP automatic generat. This project setting ipossible using some keyword: write
in the propertyRICS

Property AI7_Pressure_HP_C2 D
Array 1
Category Var
Visibility -
Description
Export BMS 0
Height 52
X 1416
Master Refresh HIGH
Maximum 4234967295
Minimum 0
Name AI7_Pressure_HP_C2
Order 0
Precision 1
L RICS GROUP=ANALOG_IN; Mu="bar"; DESC=High Pressure Cir |
T Weboerver
Task Main
i 1316
Data Type CJ_ANALOG
Value 0
Width 52
o 0K © Cancel
String codes for project integration with Supervisor

These keywords assign a different table repregenttttan the default behavic. For example the
previous entity, that is a/ar, should be put in the columiSTATUS with the name
Al7_Pressure_ HP_C2After the assignme GROUP=ANALOG IN; DESC=High Pressu

Circuit2; andMu="bar”; ParametersManagwill show it in the columrl/O with the name High
Pressure Circuitand the unit of meast bar.

R_key=kyAl7_Pressure_HP_(
Group=ANALOG_IN
R_var=MODBUS_HLDREG; R_addr=1!
R_for=SIGN; R_dec=1; R_do=RW'
R_inf=-32768; R_sup=3276
Desc="High Pressure Circuit";

Mu="bar” ;

<<<

The most important keywords

- GROUP=XXXX;

- DESC=YYYY;
description.

- Mu="ZZZ";  Set the un of measure. For example Mu="°C”;

- DEC=X; Changeshe position of the decimr point

- INF=XXX, SUP=YYY; Change the inf and sup limitixgd pointrepresentation)

- EDIT=RRR; Protects the entity wri (Read Only)
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- R_flag="OFF", "ON"; Allows the text representation OFF and ON inste&dthe
numeric representation 0 and 1 respectively. Inegdnit permits the association among
texts and numeric values.

- hidden=1; Skips that record, that will be not shown in Pagters Manager

4.21 Parameters Manager & VTPEditor

It is possible, from the development environmentHPRO, to generate and on afterwards to
modify (through the proper editor calledTPEdito)), the VTP drivers used by the software
Parameters Managerto communicate with the controller using the Maslbcommunication
protocol.

In order that the UNI-PRO can work properly withrédaeters Manager, it is necessary that
UNI-PRO finds the program installed; please notat taven the installing file of Parameters
Manager is present in the CD-ROM of UNI-PRO, Paranse Manager is not automatically
installed when installing UNI-PRO but must be itisthseparately.

4.21.1 Generating and modifying a VTP driver file

To generate a VTP driver (a VTP driver that hasendeen generated before) the tgdlPMaker
(Tools/VTPMaker Wizapdnust be used; look at the proper section in thaual.

If parameters Manager is installed in the systém,generated driver is also copied in the folder of
the drivers used by the program. The modificatithrag through the VTPEditor are applied to the
properties of the variables there are in the driwe saved in the operating driver used by
Parameters Manager.

Once the VTP driver has been generated and ismirgsthe drivers folder of Parameters Manager,
in the pop-up menu relative to an entity, a newcedi’'VTP Property”) will appear.

Selecting this voice a new window opens; through window it is possible to edit the properties
there are in the driver and relative to the entity.
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Selecting VTP Property, it is possible to gain ascie tooVTP Editor

The editor window about the properties of an entitythe VTP is divided in two section&dit and
Language

SectionEdit is divided in four further sections:
Data Sourceit specifies the sources of the entity (Modbudrads, bit number required for
the exportation, the order these are exported idlve)
Base propertiesit specifies the properties identifying the entikind of variable, minimum
and maximum values, unit of measurements; in dasethe variable represents a status it
also specifies those values the status can assutinesalescription)
Presentationit specifies the representation of the entityPerameters Manager (belonging
group, style, level of visibility and so on)
Commentcomments the user can insert about the entity.

In the sectiorLanguageit is possible to insert the description of théitgn(in its default value or
specified in various languages).
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4.22 Expansions and remote terminals configuration

To realize the application software we can use esipas to increase the /O, specific drivers for
expansions valves and remote terminals. All thesneints can be managed by the main controller,
defining, in the project, the links to configuratiparameters or to internal status with copiefien t
applicative project, trough appropriate tools. Aclog to the chosen local bus (Intrabus or CAN)
we can call the relative configuration tool.

4.22.1 Intrabus Master

In case the local Bus is Intrabus, for standardigaration the controller is master and can manage
up to two I/0O expansions and up to two drivers dgpansion valve. Trough thEools/Intrabus
master.. menu we can activate the following configuratiomeow:

In the left-hand side of the window there are ladl project variables, while in the right-hand side
there are, for each configurable element in thevord, two lists (selectable trough the relatives
Tab): the list of the configurations to force @sndand the one of the configurations to read as
Receive To make easier the research, operating on thbecamthe top left corner it is possible to
filter the list according to the type.

To connect a parameter or project variable to arpater or variable on the network you have to
select it in the left list and drag it with the nseun the desired position of the right list.

Pag. 197



UNI-PRO 3 SOFTWARE MANUAL

4.22.2 CAN master
In case the local Bus is CAN, the controller is taafor that Bus only if the relative configuration
parameter is enabled (look at Hardware Expert Nétwork CAN). Some controllers can manage
up to two CAN channels (internal and extaernalpufih theTools/CAN master.menu and chosen
the relative channel one activates the followingfiguration window:

In the left-hand side there are all the projectialdes, while in the right-hand side there are, for
each element present in the network, two listse($able trough the relative Tab): the list of the
configurations to force aSendand the one of the configurations to readRaseive To make easier
the research, operating on the combo in the tagbeher it is possible to filter the list accorgito

the type.

To connect a parameter or project variable to arpater or variable on the network you have to
select it in the left list and drag it with the nseun the desired position of the right list.
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4.23 Modbus Master Entities Link

The project entities, status and controls for thedbus network can be sent or received using this
tool to allow to the master controller the correcbmmunicate with the connected devices.
Trough theTools/Modbus Master.menu we can activate the following configuratiomeow:

In the left-hand side of the window there are ladél project variables, while in the right-hand side
there are, for each configurable element in thevor, two lists (selectable trough the relatives
Tab): the list of the configurations to force &sndand the one of the configurations to read as
Receive To make easier the research, operating on thdacamthe top left corner it is possible to
filter the list according to the type.

To connect a parameter or project variable to arpater or variable on the network you have to
select it in the left list and drag it with the nseun the desired position of the right list.

Priority column refers to thmasterRefresproperty of the entities connected.
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4.24 BACnet

In projects where the BACnet protocol is selecten can define the objects for which you want to
do monitoring in a BACnet MS/TP network, or IP netlw, depending on the choice in the

Hardware Expert. The profile will be created witle@nfigurator in the UNI-PRO and saved to an
external file of the project.

4.24.1 BACnet MS/TP Configuration

If you want to configure the controller with BACnBIS/TP you must choose this protocol in the
Hardware Expert from the UART dropdown list.

Clicking the button BACnet MS/TP Configurationt is possible to configure the main
communication properties of the protocol:

Options:
- BaudRate set the communication speed using the dropdowruntempported baud rate
for BACnet MS/TP are 9600, 19200, 38400 and 768@fault = 19200.

- MAC Address defines the physical address (1..127) within tRe&Bet local network.
Default = 127.

- Max Master  specifies the highest allowable address for masides in the network, to
optimize the token passing procedure. Default = 127
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- Max Info Frames indicates the maximum number of frames for eaanrmanication
session. Default = 1.

- Device ID enter a Device Instance value (1..4194303). Thopgrty is a numeric code
that is used to identify the Device object: theegbjidentifier shall be unique internetwork-
wide. Default = 127.

4.24.2 BACnet IP Configuration

If you want to configure the controller with BAChi&t you first have to enable the Ethernet port in
the Hardware Expert wizard and then selsect tlaopol in the options available in this port:

In the tabBACnet IPit is possible to configure the main communicaioaperties of the protocol:

- Port Number indicates the port the device will be listening ®he default BACnet port
is 47808 (or BACO in hexadecimal)

- Device ID enter a Device Instance value (1..4194303). Thopgrty is a numeric code
that is used to identify the Device object: theegbjidentifier shall be unique internetwork-
wide. Default = 127.

- BBMD Address IP  indicates the BACnet Broadcast Management De\B&MD) IP
address. Local and foreign BACnet devices boththiseaddress to register with the BBMD
to be able to send and receive BACnet broadcastzmications.

- BBMD Port Number indicates the port the device will be broadcasting The default
BACnet port is 47808 (or BACO in hexadecimal).

- BBMD Time To Live  specifies the length of time in seconds duringolwithe BBMD
forwards broadcast messages. Default = 300s
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4.24.3 BACnet profile file

For projects that use the BACnet protocol will lzeed a private files with the extensidapbp
containing all the profile information for the cted objects. The file will be saved each time you
save the project and will be stored at the samel lefvucjp project file (eg "ProjectName_X.ucjp")
in an ad-hoc created folder (e@®ACnet_ProjectName_X\ProjectName_ Rrofile.upbp”).

The name of the proposal profile as well as theenaimthe folder files should not be changed, if
you rename the ucjp project file, also need todreamed the folder and the profile file the same
way.

At the opening of the project, UNI-PRO will loadetinformation from the BACnet profile file, if
the file is not present an error is reported. Toi@wunwatend data loss, if an error occurs duriing
profile loading close the project without savingdareposition the BACnet profile file in the
specified search path.

4.24.4 BACnet Configurator

Through theToolsmenu by selectin@ACnet Configuratoitem, we can open the configurator for
the BACnet objects; each type of object is represkm its own section.

In theDevicesection you can set the identifying propertiethefcontroller in the network.

The basic objects such as Analog Input, Analog Qutpnalog Value, Binary Input, Binary

Output, Binary Value and Multi State Value is cezhby combining a UNI-PRO entity using the
drag&drop of the entity in the appropriate objast. IThe association <entities, BACnet object> is
permitted only if the entity is "represented” b tielative object BACnet, according to these rules:
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Analog Input (Al) , entities:
- Analog Input
- Entites of type CJ_ANALOG (excluded Fix).
Analog Output (AO), entities:
- Analog Output
- Timer
- Entites of type CJ_WORD (excluded Fix).
Analog Value (AV), entities:
- Timer
- Entites of type CJ_ANALOG, CJ_LONG, CJ DWORD, CJCB¥, CJ WORD,
CJ _CHAR, CJ_S BYTE e CJ_BYTE (excluded Fix).
Binary Input (BI) , entities:
- Digital Input
- Entites of type CJ_BIT (excluded Fix).
Binary Output (BO), entities:
- Digital Output
- Entites of type CJ_BIT (excluded Fix).
Binary Value (BV), entities:
- Entites of type CJ_BIT (excluded Fix).
Multi State Value (MSV), for this objects the maximum number of statel&reEntities:
- Buzzer
- Led
- Entites of type CJ_BUZZER, CJ_LED, CJ_BIT (excludkéx).
- Entites of type CJ_BYTE with max properties <=15.
Once you have added the items you can modify ipeties; to apply the changes you have to
confirm by clickingthe Set Propertiebutton. To delete an item just delete the linkhvatreverse
drag&drop or removal action (by button or menu).

The Notification Class section defines objects for event notificationgesh objects are not
connected to any entity thus the creation and reinsvbound by the expliciti action of adding and
removing by button (or by menu). Once you creageaib, you can modify its properties; to apply
the changes you have to confirm by clicking $et Propertiebutton.

Following the explanation of the properties forle8ACnet object implemented.
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4.24.5 Device object properties

Object Name It defines the BACnet Device Object Name. Thispamby is a string of printable
characters that shall represent a name for thexbthjat is unique internetwork-wide.

Location  This property is a string of printable charactiat indicates the physical location of
the BACnet device.

Description It defines the BACnet Device Object DescriptiorisT property is a string of
printable characters that may be used to desddapplication being

carried out by the BACnet device or other locakbgided descriptive information.

Application Software Revision  This property identifies the version of applicatisoftware
installed in the machine. The content of this gfiiga local matter, but it could be a date-andetim
stamp, a programmer's name, a host file versiorbeunetc.

Database Revision This property, of type Unsigned, is a logical ssah number for the device's
database.

APDU Timeout  This parameter represents how much time a clientisvior a response from a
Device. Default is 3s (3000ms).

APDU Retries Number  This parameter represents the value of the Nurmb&PDU Retries
property of the node's Device object.

Reboot Password The ReinitializeDevice service is used by a cliBACnhet-user to instruct a
remote device to reboot itself (cold start), ratsadlf to some predefined initial state (warm gtart
Due to the sensitive nature of this service, awassis required from the client BACnet-user prior
to executing the service. This password has tomaiih the Reboot Password in the controller.
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Adjust Priority The BACnet Priority Array is a specific propertypée described by the standard
as one of the command prioritization mechanismse Adjust priority parameter defines with
which priority the controller will command AV / B¥MV values. Default = 16.

Override Priority The BACnet Priority Array is a specific propertypé described by the
standard as one of the command prioritization mashas. The Override priority parameter defines
with which priority the controller will command AOBO / MO values. Default = 8.

4.24.6 Analog Input object properties

Object Name It defines the BACnet Object Name. This properyai string of printable
characters that shall represent a name for thexbthjat is unique within the BACnet device that
maintains it.

Description It defines the BACnet Object Description. This gedty is a string of printable
characters whose content is not restricted.

Measurement Unit  This property indicates the measurement unitdisfdbject. You can select
it from a dropdown list of engineering units defingy this standard.

COV Increment  This property shall specify the minimum changePresent_Value that will
cause a COVNotification to be issued to subsci@@w-clients.

Min Value  This property indicates the lowest number in eegimg units that can be reliably
obtained for the Present_Value property of thigob)j
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Max Value  This property indicates the highest number in e&giing units that can be reliably
obtained for the Present_Value property of thigob)j

Intrinsic Reporting This property specifies if the object supportsringic reporting and
controls whether (TRUE) or not (FALSE) the objedi e considered by event and alarm services.
Notification Class (*)  This property shall specify the instance of theifdation Class object to
use for event-notification distribution.

Time Delay (*) This property is the time delay in seconds fordhgect's event algorithm.

Dead Band (*) This property is the dead band value for the digj@vent algorithm.

Low Limit (*) This property is the low limit value for the objscevent algorithm.

High Limit (*) This property is the high limit value for the otije event algorithm.

Notify Type (*) This property shall convey whether the notificaicgenerated by the object
should be Events or Alarms. The value of the prigpe&XxLARM(0) or EVENT(1), is used as the
value of the 'Notify Type' service parameter inrgvaotifications generated by the object.

Limit Enable (*)  This property indicates what limits take in comsation for the object's event
algorithm.

Event Enable (*)  This property shall convey three flags that safgdy enable and disable the
distribution of TO_OFFNORMAL, TO_FAULT and TO_NORM notifications.

(*) The property is active only inhtrinsic Reporting is set TRUE.

4.24.7 Analog Output object properties
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Object Name It defines the BACnet Object Name. This propesyai string of printable
characters that shall represent a name for thexbthjat is unique within the BACnet device that
maintains it.

Description It defines the BACnet Object Description. This edy is a string of printable
characters whose content is not restricted.

Measurement Unit  This property indicates the measurement unithisfdbject. You can select
it from a dropdown list of engineering units defingy this standard.

COV Increment  This property shall specify the minimum changePresent_Value that will
cause a COVNoaotification to be issued to subsci@@w-clients.

Min Value  This property indicates the lowest number in eegiing units that can be reliably
obtained for the Present_Value property of thigobj

Max Value  This property indicates the highest number in eegiing units that can be reliably
obtained for the Present_Value property of thigobj

Intrinsic Reporting This property specifies if the object supportsringic reporting and
controls whether (TRUE) or not (FALSE) the objedi e considered by event and alarm services.
Notification Class (*)  This property shall specify the instance of theifation Class object to
use for event-notification distribution.

Time Delay (*)  This property is the time delay in seconds fordhgect's event algorithm.

Dead Band (*) This property is the dead band value for the dig@wvent algorithm.

Low Limit (*) This property is the low limit value for the objscevent algorithm.

High Limit (*) This property is the high limit value for the otije event algorithm.

Notify Type (*) This property shall convey whether the notificaicgenerated by the object
should be Events or Alarms. The value of the prigp&LARM(0) or EVENT(1), is used as the
value of the 'Notify Type' service parameter inrgvgotifications generated by the object.

Limit Enable (*)  This property indicates what limits take in comsation for the object's event
algorithm.

Event Enable (*)  This property shall convey three flags that safgdy enable and disable the
distribution of TO_OFFNORMAL, TO_FAULT and TO_NORAL notifications.

(*) The property is active only inhtrinsic Reporting is set TRUE.
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4.24.8 Analog Value object properties

Object Name It defines the BACnet Object Name. This properyai string of printable
characters that shall represent a name for thexbthjat is unique within the BACnet device that
maintains it.

Description It defines the BACnet Object Description. This gedy is a string of printable
characters whose content is not restricted.

Measurement Unit  This property indicates the measurement unithisfdbject. You can select
it from a dropdown list of engineering units defingy this standard.

COV Increment  This property shall specify the minimum changePresent_Value that will
cause a COVNotification to be issued to subsci@@w-clients.

Intrinsic Reporting This property specifies if the object supportsringic reporting and
controls whether (TRUE) or not (FALSE) the objedi e considered by event and alarm services.
Notification Class (*)  This property shall specify the instance of theifdation Class object to
use for event-notification distribution.

Time Delay (*) This property is the time delay in seconds fordhgect's event algorithm.

Dead Band (*) This property is the dead band value for the digj@vent algorithm.

Low Limit (*) This property is the low limit value for the objscevent algorithm.

High Limit (*) This property is the high limit value for the otije event algorithm.

Notify Type (*) This property shall convey whether the notificaicgenerated by the object
should be Events or Alarms. The value of the prigpe&XLARM(0) or EVENT(1), is used as the
value of the 'Notify Type' service parameter inrgvaotifications generated by the object.
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Limit Enable (*)  This property indicates what limits take in comsation for the object's event
algorithm.

Event Enable (*)  This property shall convey three flags that safgdy enable and disable the
distribution of TO_OFFNORMAL, TO_FAULT and TO_NORM notifications.

(*) The property is active only inhtrinsic Reporting is set TRUE.

4.24.9 Binary Input object properties

Object Name It defines the BACnet Object Name. This properyai string of printable

characters that shall represent a name for thexbthjat is unique within the BACnet device that

maintains it.

Description It defines the BACnet Object Description. This gedty is a string of printable

characters whose content is not restricted.

Inactive Text  This property characterizes the intended effecthef INACTIVE state of the

Present_Value property from the human operatoes/point. The content of this string is a local

matter, but it is intended to represent a humadaiel@ description of the INACTIVE state. If either

the Inactive_Text property or the Active_Text pndpes present, then both of them shall be

present.

Active Text This property characterizes the intended effectthef ACTIVE state of the

Present_Value property from the human operatoeg/point. The content of this string is a local
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matter, but it is intended to represent a humadakele description of the ACTIVE state. If either
the Inactive_Text property or the Active_Text pndpes present, then both of them shall be
present.

Polarity  This property indicates the relationship betwdenpghysical state of the Input and the
logical state represented by the Present_Valueeptyppf the Polarity property is NORMAL, then
the ACTIVE state of the Present_Value propertyhie ON state of the physical Input. If the
Polarity property is REVERSE, then the ACTIVE statethe Present_Value property is the OFF
state of the physical Input.

Intrinsic Reporting This property specifies if the object supportsringic reporting and
controls whether (TRUE) or not (FALSE) the objedi »e considered by event and alarm services.
Notification Class (*)  This property shall specify the instance of theifdation Class object to
use for event-notification distribution.

Time Delay (*) This property is the time delay in seconds fordhgect's event algorithm.

Alarm Value (*) This property is the value (ACTIVE or INACTIVE) ifdhe object's event
algorithm.

Notify Type (*) This property shall convey whether the notificaicgenerated by the object
should be Events or Alarms. The value of the prigpe&LARM(0) or EVENT(1), is used as the
value of the 'Notify Type' service parameter inrgvgotifications generated by the object.

Event Enable (*)  This property shall convey three flags that safgdy enable and disable the
distribution of TO_OFFNORMAL, TO_FAULT and TO_NORAL notifications.

(*) The property is active only inhtrinsic Reporting is set TRUE.
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4.24.10 Binary Output object properties

Object Name It defines the BACnet Object Name. This properyai string of printable
characters that shall represent a name for thexbthjat is unique within the BACnet device that
maintains it.

Description It defines the BACnet Object Description. This gedy is a string of printable
characters whose content is not restricted.

Inactive Text  This property characterizes the intended effecthef INACTIVE state of the
Present_Value property from the human operatoes/point. The content of this string is a local
matter, but it is intended to represent a humadaiel® description of the INACTIVE state. If either
the Inactive_Text property or the Active_Text pndpes present, then both of them shall be
present.

Active Text This property characterizes the intended effectthef ACTIVE state of the
Present_Value property from the human operatoeg/point. The content of this string is a local
matter, but it is intended to represent a humadakel@ description of the ACTIVE state. If either
the Inactive_Text property or the Active_Text pndpes present, then both of them shall be
present.

Polarity  This property indicates the relationship betwdenghysical state of the Output and the
logical state represented by the Present_Valueepiyppf the Polarity property is NORMAL, then
the ACTIVE state of the Present_Value propertyhis ON state of the physical Output. If the
Polarity property is REVERSE, then the ACTIVE stafethe Present_Value property is the OFF
state of the physical Output.
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Intrinsic Reporting This property specifies if the object supportsringic reporting and
controls whether (TRUE) or not (FALSE) the objedi e considered by event and alarm services.
Notification Class (*)  This property shall specify the instance of theifdation Class object to
use for event-notification distribution.

Time Delay (*)  This property is the time delay in seconds fordhgect's event algorithm.
Feedback Value (*) This property is an indication of the actual vatiehe entity controlled by
Present_Value used for the object's event algorithtne object supports event reporting.

Notify Type (*) This property shall convey whether the notificaicgenerated by the object
should be Events or Alarms. The value of the prigpe&LARM(0) or EVENT(1), is used as the
value of the 'Notify Type' service parameter inrgvgotifications generated by the object.

Event Enable (*)  This property shall convey three flags that safgdy enable and disable the
distribution of TO_OFFNORMAL, TO_FAULT and TO_NORAL notifications.

(*) The property is active only inhtrinsic Reporting is set TRUE.

4.24.11 Binary Value object properties

Object Name It defines the BACnet Object Name. This propesyai string of printable
characters that shall represent a name for thexbthjat is unique within the BACnet device that
maintains it.
Description It defines the BACnet Object Description. This edy is a string of printable
characters whose content is not restricted.
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Inactive Text  This property characterizes the intended effecthef INACTIVE state of the
Present_Value property from the human operatoes/point. The content of this string is a local
matter, but it is intended to represent a humadaiel@ description of the INACTIVE state. If either
the Inactive_Text property or the Active_Text pndpes present, then both of them shall be
present.

Active Text This property characterizes the intended effectthef ACTIVE state of the
Present_Value property from the human operatoes/point. The content of this string is a local
matter, but it is intended to represent a humadakel@ description of the ACTIVE state. If either
the Inactive_Text property or the Active_Text pndpes present, then both of them shall be
present.

Intrinsic Reporting This property specifies if the object supportsringic reporting and
controls whether (TRUE) or not (FALSE) the objedi e considered by event and alarm services.
Notification Class (*)  This property shall specify the instance of theifdation Class object to
use for event-notification distribution.

Time Delay (*)  This property is the time delay in seconds fordhgect's event algorithm.

Alarm Value (*) This property is the value (ACTIVE or INACTIVE) ifdhe object's event
algorithm.

Notify Type (*) This property shall convey whether the notificaicgenerated by the object
should be Events or Alarms. The value of the prigpe&LARM(0) or EVENT(1), is used as the
value of the 'Notify Type' service parameter inrgvgotifications generated by the object.

Event Enable (*)  This property shall convey three flags that safgdy enable and disable the
distribution of TO_OFFNORMAL, TO_FAULT and TO_NORAL notifications.

(*) The property is active only inhtrinsic Reporting is set TRUE.
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4.24.12 Multistate Value object properties

Object Name It defines the BACnet Object Name. This properyai string of printable
characters that shall represent a name for thexbthjat is unique within the BACnet device that
maintains it.

Description It defines the BACnet Object Description. This gedy is a string of printable
characters whose content is not restricted.

States Number  This property defines the number of states thedtrte Value may have. The
property shall always have a value greater tham. zer

States Text This property is a list of strings of printableachcters representing descriptions of
all possible states of the Present_Value.

Intrinsic Reporting This property specifies if the object supportsringic reporting and
controls whether (TRUE) or not (FALSE) the objedi e considered by event and alarm services.
Notification Class (*)  This property shall specify the instance of theifdation Class object to
use for event-notification distribution.

Time Delay (*) This property is the time delay in seconds fordhgect's event algorithm.

Alarm Values (*)  This property is a index list of of possible stateepresenting alarm condition
for the object’'s event algorithm.

Alarm Number  This read only value is automatically calculateshf the Alarm Values list.

Fault Values (*) This property is a index list of of possible stateepresenting fault condition
for the object’'s event algorithm.

Fault Number  This read only value is automatically calculatexihf the Fault Values list.
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Notify Type (*) This property shall convey whether the notificaicgenerated by the object
should be Events or Alarms. The value of the prigpe&XLARM(0) or EVENT(1), is used as the
value of the 'Notify Type' service parameter inrgvaotifications generated by the object.

Event Enable (*)  This property shall convey three flags that safgdy enable and disable the
distribution of TO_OFFNORMAL, TO_FAULT and TO_NORM notifications.

(*) The property is active only inhtrinsic Reporting is set TRUE.

4.24.13 Notification Class object properties

Using this form it is possible to setup until 5 Kioation Classes, each one with a Recipient List
limited to maximum 5 Destinations.

Object Name It defines the BACnet Object Name. This propesyai string of printable
characters that shall represent a name for thexbthjat is unique within the BACnet device that
maintains it.

Description It defines the BACnet Object Description. This edy is a string of printable
characters whose content is not restricted.

NC ldx It represent the progressive index of the Notif@aClass Object.

Priority ~ This property, an unsigned value for each of kited possible events, shall convey the
priority to be used for event notifications for TOFFNORMAL, TO_FAULT, and TO_NORMAL
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events, respectively. Priorities shall range fror285 inclusive. A lower number indicates a higher
priority.
Ack required  This property, one boolean condition for eachhaf three possible events, shall
convey three separate flags that represent whedlognowledgment shall be required in
notifications generated for TO_OFFNORMAL, TO_FAULdnd TO_NORMAL event transitions,
respectively.
Destination List  This property shall convey a list of zero or mggeipient destinations to which
notifications shall be sent when event-initiatingexts using this class detect the occurrence of an
event. These recipient destinations are intenddxk teelatively permanent, do not expire, and shall
be maintained through a power failure or devicstag."
For each element of the list it is possible to @unk:
- The name
- The valid days
- The window of time during which the destinatiorviable on the days of the week specified
as valid days.
- The recipient type NETWORK (0) or ADDRESS(1)
- The Device ID in case of NETWORK (0)
- The Network ID and the MAC Address (BACnet MS/TR)IB Address (BACnet IP) in
case of ADDRESS(1)
- The flag Confirmed Notification: (TRUE) if confirndenotifications are to be sent and
(FALSE) if unconfirmed notifications are to be sent
- Transitions: a set of three flags that indicateséhdransitions {TO_OFFNORMAL,
TO_FAULT, TO_NORMAL} for which this recipient is siable
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4.25 “Delete and save links” function and LinkFixer

This function can be used to remove the entitiésctsd and to save the connections, introducing
the variables which “secure” the connections (efdkleted entity) with other entities in the projec

Click...

Click Yes ....

The entitycalc_enableShuttenas been removed and three variables were createdf¢r each
input and output terminal) which are connectedhe éntity to whichcalc_enableShuttewas
connected. In this way the inputs/outputs have B8enured” and can be elaborated and reused.

To fix the I/O of the deleted entities are credtieidk Fixer” special entities. This object allow to
memorize the links and they are simplified; if ceanthe free input or output to other entity the

Link Fixer will be automatically deleted and theKiwill be automatically connected to the new
entity.
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A)
Linking of calc_enableShutter_O_owutith
the new entity “otherEntity”

B)

Linking of calc_enableShutter_unitONb
the “enable” input of the algorithm
“calc_forceDown”

Solve of the Link Fixer

A)

Semplification of the Link Fixer
calc_enableShutter_O_quntity
“otherEntity” will be automatically
connected to the clamps connected with
the Link fixer that will be removed

B)

Semplification of the Link Fixer
calc_enableShutter_unitQmput “enable”

of the algorithm will be automatically
connected to the entity connected with the
Link Fixer that will be removed

4.25.1 Function “Fix links”

This function allows you to "detach and attach"mertions for individual I/O terminals of entities.
Similarly previous function, selecting the "Fix k' function from the right-click menu on the
terminal, it is created a Link Fixer and the lird® deleted from the clamp and transferred to the
new Link Fixer entity just generated.
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4.26 CAN Config
CAN Config is a tool that allows the programmingtioeé CANbus parameters of the controllers, of

UNI-PRO 3 SOFTWARE MANUAL

the expansions and of the user interfaces belortgittye c-pro 3.

To useCAN Configno particular hardware is required but the intef&VIF20TUXI, also required

for the programming of the devices.

PC

Virtual
(USB)

COM

Previous versions of UNI-PRO did not allow the a$eCAN Config if the utility Debugger was
activated. From version 3.3 this problem has beéred and the two things can work.

Just pay attention: if it is wanted to use CAN Ggnftith old applications compiled with previous
versions to the 3.3 and with the use of Debuggevaied, it is necessary these are compiled with
the new version of UNI-PRO (from ver. 3.3); on aftards make the download into the controller

again.

EVIF20TUXI

C-PRO3 Controller
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Choosing menu Tools/CANconfig, the following windeswdisplayed:

!

'

Settings
COM Port: serial port where the interface EVIF20TUXI is ocected; if the connected
controller is c-pro 3 micro/kilo (or directly to ¢hUSB port without using the interface
EVIF20TUXI), the COM port is automatically recogazand this setting is ignored.
Show advanced parameterswhen selectedyit timing parameters are shown and can be
set (they are shown in the gridA&dvanced Parameters
COM port initialization : when selected, an initialization of the seriaitpaill be done (the
first time the program joins to the controller pithe COM Port to make sure the
communication with the controller does not belom@ih unknows status the first time there
is the connection). If the controller remains cartad to the serial port, this will provoke its
reset.

Prompts
Connect it starts the communication with the controll®mce that moment it is possible to
show and modify the CANbus communication parameters
Disconnect it stops the communication with the controller
Save Map it saves the values there are in the grids inlea(fnap; Main Parameters,
Network, Advanced Parameters)
Load Map: it reads a “map” file and writes the loaded valuethe controller
Apply: it sends the controller the prompt to make vdliel parameters that have been
modified.
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To modify the parameters when the connection is@gdt is enough to write the values in the grid.
The program refreshes the values every second ravitlps an immediate feedback (on condition
the writing has succesfully been completed). To enaddid the values just written and in order that
the controller starts again the CAN communicatiemg@ the new parameters, it is necessary to
press prompt APPLY. If after the validation of th@ameters some of these are overwritten by the

application (for example using the libraries beloggo the grouBystem/CAN Lsthe incongruity
is underlined in red.

To save and load maps it is necessary the comntiorida active; no modification is allowed when
offline.

Values in grey if the communication is not active. Values in red in case of communication error.
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Values underlined in red where the written values different from
the read ones. The control is done after the Jadidaof the
modifications through prompt APPLY.
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4.27 EIML Translator

From the mend ools->EIML Translatorone can access to a tool that allows to compketdyethe
multilanguage strings of the EIML pages. A listalf the inserted texts is shown; this tool also
allows to insert the respective translations indésired languages.

The first column indicates the name of the EIMLnedmts, the second one shows the maximum
showing size the element has in the page and amwaitds there are the translations in the
languages supported by the EIML language.

If an element has an empty text, this will be utided in green.

If a text is longer than the maximum number of eloters that can be shown by the EIML element
of the page, it is underlined in red.

Open File It opens a CSV multilanguage file previously savesbugh the
language exportation of the project (it is alsogiae to open
files belonging to other projects)

Save File It saves a CSV multilanguage file with all the eéats there are
in the multilanguage charts

Import in Project It tries to import the elements in the running poj if an error
occours during the importation an alert is showd #ns saved
into a Log file (in the directory of the project)

Language During import of the strings in the project, areponted only the
elements of selected language (or ALL).

Skip Blank Cell If selected, when the import is done in the projétd empty cells
are skipped, is maintained in the project the newvistring.

Pag. 224



UNI-PRO 3 SOFTWARE MANUAL

4.28 Configuration MP-Bus Belimo protocol

To the MP-Bus port can be connected the Belimolgogs that manage correctly the commands
MP_Get_SeriesNOMP_Set_ MP_Addresgthat allow the configuration of the network) and
MP_Set_Relativé&hat allows to drive the position of the actuator

If you want to connect a probe (or a relay) to Huwuator, the device must also manage the
commandsviP_AD_Conver{that allows to read the probe value) andibt_Get_Forced_Control
(that allows to read the relay status).

The controllers that support the MP-Bus communacafirotocol allow realizing a network made of
8 (at most) actuators Belimo. Each node must b&gumed; the configuration can be done through
a templateMPBus_SerialDeviceNbr each device. To monitor the status of eachicgesne has to
use the librariedMPBus_GetStatusDeviceNo monitor the global status of the MP-Bus networ
one has to use libraridédPBus_TxCountee MPBus_RxCounter

All the libraries mentioned are related in the egstlibraries of the development environment
UNI-PRO.

Each device connected to the MP-Bus network is @sedn analog output, which signal moves
from 0.00% and 100.00%; it must be inserted in ghgect anAnalog Outputhaving property
“actuator’ Belimo for each device. Using thimin TooltheseAnalog Outpuimust be connected to
the dedicated pins.

Each device Belimo offers the reading of a prohesralternative, of a relay status. If one wamts t
monitor the value read by the probe, one has terting the project arAnalog Input to be
connected in the joining tool to the dedicated piffse probes can be configured as Pt 1000, NTC,
0-10 V. The relay status works aBmital Input, to be connected to the relative pin.
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For each device Belimo it is possible to read amd@ value or, as alternative, one relay status.
Please note that if one wants to use two actuselisno and they are configured using the libraries
MPBus_SerialDeviceland MPBus_SerialDevice3the twoAnalog Outputmust be connected to
pin 1 and pin 3 Belimo. In the same way, possillal@y/digital inputs must be connected to the
pins representing the first and the third nodenefMP-Bus network.

4.29 Compatibility control for browser V-Color 3

When in the CAN network there is a browser V-Cdoiit is necessary to compile and download
the object file (priNameBrowser.ucjlband priNameBrowser.ucjgalso for the interface.
The color EIML pages, the backgrounds and somernmdtion of the project will remain in Vcolor
and this is the reason why it is necessary to @palab this hardware.
When the CAN communication between controller anowser begins, a compatibility control
(handshake) is made. The control is required toaguiee the data in the controller and those in the
browser are updated among them. The result of dmeldhake can be checked through the page
“Checking” of the browser at the beginning of tleeenunication.
The compatibilita test can give back three results:
No Compatibility: There is no compatibility, the number of the ElMages or the number
of the project that has been downloaded and irbtbe/ser are different. In this status the
browser can not communicate with the controller.
Partial Compatibility : There is a partial compatibility, the EIML pagasuld be different
or ssome entities could be modified; the reasomhés modification of the data about
version/project revision or the re-compiling anddate of one of the parts of the project.
The browser can communicate with the controllet jsithe user who knows if the
communication is still valid.
Compatibility OK : Full compatibility.
At the end of the handshake the interface willtstee communication or will remain in “Checking”
according to the result of the verification.
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4.30 Precautions in project development

1) Resources may be limited

The controllers have limited RAM and STACK memoegources. They are varied for the type to
control (it is advisable to check the hardware nadriar the CPU characteristics of each model).
Using array consumes those resources: e.g. anthlgowith two array inputs from 100 CJ_BYTE
and an output from 100 CJ_BYTE uses 300 byte irsthek, in some cases it may be sufficient to
break down the stack with consequent reset of dméraller! The same is true if these arrays are
declared locally within an algorithm.

Example:

To give a size order of the stack for the contrsllesed, the Mega and Giga have 1,000 byte of
stack while the Nano, Micro, and Kilo are only 3fae.

2) Using fixed point and floating point mathematics

The use of arithmetic (addition, multiplicationyidion ...) inside the algorithms in C language is
the responsibility of the developer.

Therefore, please take care when entering theitligocodes and check the result of the operations
for the range of admissible values beforehand.

The possibility to automatically control that thesult of any operation does not exceed the
permitted limits (overflow) or if the divisor assema zero value (division by zero) does not exist.
Furthermore, the 16 bit architecture of the cofgrslensures, if not otherwise specified through th
“casting” operations, that the temporary resulanfintermediate operation are saved on a 16 bit
register, with possible truncation of the value.

4.31 “Run-time” variables

While or after the develop of an application is fukéo verify controller system variables, that
allow to evaluate the performances and the critpmahts of the program, while is in function.
These system variables allow to measure the cyuoke @f the program part under main, of the part
under interrupt and to know how many byte of staok still free. Is possible to access to this
information from the configuration menu of each tcoler: from the local user interface (built-in)
or from the remote one, must press UP+DOWN forc®sds to access to this menu, next select the
“debug” item. It is possible to use functions framside the algorithms to read these variables to
allow a custom diagnostic. Following are descrilvedetail these variables.

Main cycle time

Represents time in milliseconds it takes the cdetrto perform the main cycle, since the moment
when acquire and lock all the inputs to the momémgn unlock and update the outputs. Represents
the time it takes to run all calls of main parll tiat. The variable possible to read in the “dgbu
menu of the first pages of configuration, represghe maximum value calculated from the last
reset of controller. Editing this time to lower was is possible to determine the average timéadn t
algorithms is possible to use the following funogdo calculate the maximum value, minimum and
instantaneous of main time:

CJ_WORD CJ_MaxMainTime(void)
CJ_WORD CJ_MinMainTime(void)
CJ_WORD CJ_RunMainTime(void)
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The main cycle time depends on many factors, liegdrocessor of controller used, the program
dimension, the use of serial communication protcthle presence of expansions and remote user
interfaces, fixed and floating points calculationsthe measure of this time may give an indication
about the program performances about the contratiegnitudes. Anyway a time who exceeds
1000ms (one second) can be excessive for the ésxr@itsome program parts. Is recommended to
keep an average value under 500ms.

Timed (or interrupt) Cycle time

Represents the time in milliseconds it takes therotler to run the timed cycle (under interrupt of
100ms), from it acquire and lock their timed inptdghe moment when it unlock and update their
timed outputs. It represent the time it takes to ail the call list calls relative to the 5ms pand

one twentieth of 100ms one. The variable can bevedein the “debug” menu on the first
configuration pages represents the maximum valleelleded from the last controller reset. Editing
this time to lower values is possible to assigndiierage time. In the algorithms can be used the
following functions to calculate the maximum, minim and instantaneous value of timed time:

CJ_BYTE CJ_MaxInterruptTime(void)
CJ_BYTE CJ_MinInterruptTime(void)
CJ_BYTE CJ_RuninterruptTime(void)

The interrupt cycle time depends on many factdks,the processor of controller used, the program
dimension, the use of serial communication protcthle presence of expansions and remote user
interfaces, fixed and floating points calculationsthe measure of this time may give an indication
about the program performances about the contnoldgnitudes. Anyway a time who exceeds 5ms
can be excessive for the execution of some prograrts. Is recommended to keep an average
value under 3ms.

Measure of free stack

The stack is the memory that the controller usasadycally to allocate the variables inside the
algorithms and function calls. each controller hasumber of starting stack in proportion to the
total RAM, therefore the most powerful controlleen benefit initially 2000 byte while the lowers
only 300 byte. While the functioning of the conteolthis area will be used execution of drivers and
algorithms and will be stored continuously the maxin value reached by that occupation. The
variable that you can read in the “debug“ menuheftonfiguration pages represents the minimum
value of free stack calculated from the last cdl@raeset. In the algorithms is possible to use th
following functions to read the minimum value ofdrstack:

CJ_WORD CJ_GetStackFree(void)

For example if this value was 0, means that theme lbeen a memory overflow, with disastrous
consequences on the stability of the program. fec®@mmended during the development to check
this value and leave a free security zone (20-38)ky avoid possible inconveniences.
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4.32 License registration

From theHelp menu, selectRegiser” action, and the following screen appears (fromciwhiou
get the license registration) :

First you need to generate taetivation codethen you have
to provide it to EVCO (via website or e-mail).
EVCO will return you the correspondisgrial code

To activate the license, enter the activation apeleerated, the
serial code received and press "Register".

Depending on the validity of the data it will diaplthe result
of the operation.

If everything is correct license will be immediagtelctivated,
otherwise you receive the error found.

To check the license status, from Hhelp menu selectAbout Licensé
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4.33 Palette of the 256 colors of UNI-PRO
Hereinafter the full listo f the 256 colors usedWw\I-PRO.

Color
Color
Color
Color
Color
Color
Color
Color
Color
Color 10:
Color 11:
Color 12:
Color 13:
Color 14:
Color 15:
Color 16:
Color 17:
Color 18:
Color 19:
Color 20:
Color 21:
Color 22:
Color 23:
Color 24:
Color 25:
Color 26:
Color 27:
Color 28:
Color 29:
Color 30:

OO ~NOOITA,WNE

RGB ( 0,
RGB ( 0,
RGB ( 0,
RGB ( 0,
RGB ( 0,
RGB ( 0,
*RGB ( 0, 51, 0)
:RGB ( 0, 51, 51)
RGB ( 0, 51, 102)

0, 0)

0, 51)
0, 102)
0, 153)
0, 204)
0, 255)

RGB ( 0, 51, 153)
RGB ( 0, 51, 204)
RGB ( 0, 51, 255)
RGB ( 0,102, 0)
RGB ( 0, 102, 51)
RGB ( 0, 102, 102)
RGB ( 0, 102, 153)
RGB ( 0, 102, 204)
RGB ( 0, 102, 255)
RGB ( 0,153, 0)
RGB ( 0, 153, 51)
RGB ( 0, 153, 102)
RGB ( 0, 153, 153)
RGB ( 0, 153, 204)
RGB ( 0, 153, 255)
RGB ( 0,204, 0)
RGB ( 0, 204, 51)
RGB ( 0, 204, 102)
RGB ( 0, 204, 153)
RGB ( 0, 204, 204)
RGB ( 0, 204, 255)

Color 31:
Color 32:
Color 33:
Color 34:
Color 35:
Color 36:
Color 37:
Color 38:
Color 39:
Color 40:
Color 41:
Color 42:
Color 43:
Color 44:
Color 45:
Color 46:
Color 47:
Color 48:
Color 49:
Color 50:
Color 51:
Color 52:
Color 53:
Color 54:
Color 55:
Color 56:
Color 57:
Color 58:
Color 59:
Color 60:

RGB ( 0, 255, 0)

RGB ( 0, 255, 51)
RGB ( 0, 255, 102)
RGB ( 0, 255, 153)
RGB ( 0, 255, 204)
RGB ( 0, 255, 255)
RGB (51, 0, 0)

RGB (51, 0, 51)

RGB (51, 0,102)
RGB (51, 0, 153)
RGB (51, 0,204)
RGB (51, 0, 255)
RGB (51, 51, 0)

RGB (51, 51, 51)
RGB (51, 51, 102)
RGB (51, 51, 153)
RGB (51, 51, 204)
RGB (51, 51, 255)
RGB (51,102, 0)
RGB (51, 102, 51)
RGB (51, 102, 102)
RGB (51, 102, 153)
RGB (51, 102, 204)
RGB (51, 102, 255)
RGB (51, 153, 0)
RGB (51, 153, 51)
RGB (51, 153, 102)
RGB (51, 153, 153)
RGB (51, 153, 204)
RGB (51, 153, 255)
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Color 61:
Color 62:
Color 63:
Color 64:
Color 65:
Color 66:
Color 67:
Color 68:
Color 69:
Color 70:
Color 71:
Color 72:
Color 73:
Color 74:
Color 75:
Color 76:
Color 77:
Color 78:
Color 79:
Color 80:
Color 81:
Color 82:
Color 83:
Color 84:
Color 85:
Color 86:
Color 87:
Color 88:
Color 89:
Color 90:

RGB (51, 204, 0)

RGB (51, 204, 51)
RGB (51, 204, 102)
RGB (51, 204, 153)
RGB (51, 204, 204)
RGB (51, 204, 255)
RGB (51, 255, 0)

RGB (51, 255, 51)
RGB (51, 255, 102)
RGB (51, 255, 153)
RGB (51, 255, 204)
RGB (51, 255, 255)
RGB (102, 0, 0)

RGB (102, 0, 51)

RGB (102, 0, 102)
RGB (102, 0, 153)
RGB (102, 0, 204)
RGB (102, 0, 255)
RGB (102, 51, 0)

RGB (102, 51, 51)
RGB (102, 51, 102)
RGB (102, 51, 153)
RGB (102, 51, 204)
RGB (102, 51, 255)
RGB (102, 102, 0)
RGB (102, 102, 51)
RGB (102, 102, 102)
RGB (102, 102, 153)
RGB (102, 102, 204)
RGB (102, 102, 255)



Color 91:
Color 92:
Color 93:
Color 94:
Color 95:
Color 96:
Color 97:
Color 98:
Color 99:

Color100:
Color101:
Color102:
Color103:
Color104:
Color104:
Color105:
Color106:
Color107:
Color108:
Color110:
Color111:
Colorl12:
Color113:
Colorl14:
Colorl1s:
Colorl1l6:
Colorl17:
Color118:
Color119:
Color120:
Color121:
Color122:
Color123:
Colorl24:
Colorl25:
Colorl26:
Colorl27:
Color128:
Color129:
Color130:
Color131:
Colorl32:
Colorl33:
Colorl34:
Colorl35:
Colorl36:
Colorl37:
Color138:
Color139:
Color140:
Color141:
Color142:
Color143:
Color144:
Color145:
Colorl46:
Color147:
Color148:
Color149:
Color150:
Colorl51:

RGB (102, 153, 0)

RGB (102, 153, 51)
RGB (102, 153, 102)
RGB (102, 153, 153)
RGB (102, 153, 204)
RGB (102, 153, 255)
RGB (102, 204, 0)

RGB (102, 204, 51)
RGB (102, 204, 102)
RGB (102, 204, 153)
RGB (102, 204, 204)
RGB (102, 204, 255)
RGB (102, 255, 0)
RGB (102, 255, 51)
RGB (102, 255, 102)
RGB (102, 255, 153)
RGB (102, 255, 204)
RGB (102, 255, 255)
RGB (153, 0, 0)

RGB (153, 0, 51)

RGB (153, 0, 102)
RGB (153, 0, 153)
RGB (153, 0, 204)
RGB (153, 0, 255)
RGB (153, 51, 0)

RGB (153, 51, 51)
RGB (153, 51, 102)
RGB (153, 51, 153)
RGB (153, 51, 204)
RGB (153, 51, 255)
RGB (153, 102, 0)
RGB (153, 102, 51)
RGB (153, 102, 102)
RGB (153, 102, 153)
RGB (153, 102, 204)
RGB (153, 102, 255)
RGB (153, 153, 0)
RGB (153, 153, 51)
RGB (153, 153, 102)
RGB (153, 153, 153)
RGB (153, 153, 204)
RGB (153, 153, 255)
RGB (153, 204, 0)
RGB (153, 204, 51)
RGB (153, 204, 102)
RGB (153, 204, 153)
RGB (153, 204, 204)
RGB (153, 204, 255)
RGB (153, 255, 0)
RGB (153, 255, 51)
RGB (153, 255, 102)
RGB (153, 255, 153)
RGB (153, 255, 204)
RGB (153, 255, 255)
RGB (204, 0, 0)

RGB (204, 0, 51)

RGB (204, 0,102)
RGB (204, 0, 153)
RGB (204, 0, 204)
RGB (204, 0, 255)
RGB (204, 51, 0)

Colorl52:
Colorl53:
Color154:
Color155:
Color156:
Colorl57:
Color158:
Color159:
Color160:
Color161:
Colorl62:
Color163:
Colorl64:
Colorl65:
Color166:
Colorl67:
Color168:
Color169:
Color170:
Colorl71:
Colorl72:
Colorl73:
Colorl74:
Colorl75:
Colorl76:
Colorl77:
Color178:
Color179:
Color180:
Color181:
Color182:
Color183:
Color184:
Color185:
Color186:
Color187:
Color188:
Color189:
Color190:
Color191:
Color192:
Color193:
Color194:
Color195:
Color196:
Color197:
Color198:
Color199:
Color200:
Color201:
Color202:
Color203:
Color204:
Color205:
Color206:
Color207:
Color208:
Color209:
Color210:
Color211:
Color212:
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RGB (204, 51, 51)
RGB (204, 51, 102)
RGB (204, 51, 153)
RGB (204, 51, 204)
RGB (204, 51, 255)
RGB (204, 102, 0)
RGB (204, 102, 51)
RGB (204, 102, 102)
RGB (204, 102, 153)
RGB (204, 102, 204)
RGB (204, 102, 255)
RGB (204, 153, 0)
RGB (204, 153, 51)
RGB (204, 153, 102)
RGB (204, 153, 153)
RGB (204, 153, 204)
RGB (204, 153, 255)
RGB (204, 204, 0)
RGB (204, 204, 51)
RGB (204, 204, 102)
RGB (204, 204, 153)
RGB (204, 204, 204)
RGB (204, 204, 255)
RGB (204, 255, 0)
RGB (204, 255, 51)
RGB (204, 255, 102)
RGB (204, 255, 153)
RGB (204, 255, 204)
RGB (204, 255, 255)
RGB (255, 0, 0)

RGB (255, 0, 51)

RGB (255, 0, 102)
RGB (255, 0, 153)
RGB (255, 0, 204)
RGB (255, 0, 255)
RGB (255, 51, 0)

RGB (255, 51, 51)
RGB (255, 51, 102)
RGB (255, 51, 153)
RGB (255, 51, 204)
RGB (255, 51, 255)
RGB (255, 102, 0)
RGB (255, 102, 51)
RGB (255, 102, 102)
RGB (255, 102, 153)
RGB (255, 102, 204)
RGB (255, 102, 255)
RGB (255, 153, 0)
RGB (255, 153, 51)
RGB (255, 153, 102)
RGB (255, 153, 153)
RGB (255, 153, 204)
RGB (255, 153, 255)
RGB (255, 204, 0)
RGB (255, 204, 51)
RGB (255, 204, 102)
RGB (255, 204, 153)
RGB (255, 204, 204)
RGB (255, 204, 255)
RGB (255, 255, 0)
RGB (255, 255, 51)
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Color213:
Color214:
Color215:
Color216:
Color217:
Color218:
Color219:
Color220:
Color221:
Color222:
Color223:
Color224:
Color225:
Color226:
Color227:
Color228:
Color229:
Color230:
Color231:
Color232:
Color233:
Color234:
Color235:
Color236:
Color237:
Color238:
Color239:
Color240:
Color241:
Color242:
Color243:
Color244:
Color245:
Color246:
Color247:
Color248:
Color249:
Color250:
Color251:
Color252:
Color253:
Color254:
Color255:

Color256

RGB (255, 255, 102)
RGB (255, 255, 153)
RGB (255, 255, 204)
RGB (128, 0, 0)
RGB ( 0,128, 0)
RGB (128, 128, 0)
RGB (0, 0, 128)
RGB (128, 0, 128)
RGB ( 0, 128, 128)
RGB (128, 128, 128)
RGB (192, 192, 192)
RGB (210, 180, 140)
RGB (200, 8, 21)
RGB (150, 0, 24)
RGB (165, 42, 42)
RGB (160, 82, 45)
RGB (255, 165, 0)
RGB (255, 215, 0)
RGB (240, 230, 140)
RGB (144, 238, 144)
RGB (135, 206, 235)
RGB (173, 216, 230)
RGB (224, 255, 255)
RGB (240, 255, 240)
RGB (255, 160, 122)
RGB (255, 182, 193)
RGB (255, 218, 185)
RGB (216, 191, 216)
RGB (123, 104, 238)
RGB (147, 112, 219)
RGB (46, 139, 87)
RGB ( 60, 179, 113)
RGB (17, 17, 17)
RGB (34, 34, 34)
RGB (68, 68, 68)
RGB ( 85, 85, 85)
RGB (119, 119, 119)
RGB (136, 136, 136)
RGB (170, 170, 170)
RGB (187, 187, 187)
RGB (224, 224, 224)
RGB (238, 238, 238)
RGB (245, 245, 245)
RGB (255, 255, 255)



5 WHAT'S NEW IN VERSION 3.15.5.0
5.1 New features

Added new EPJ Graph 320x240 (16-color browser).

Added 16-color palette and new page type EIML 32Qx26C.
Added EIML simulator for the 320x240 16 display.

Added Copy / Paste only for the Font format (didtiinom the color).

Added "Multiselect” mode to choose multiple EIMLges at the same time from the project
inspector and to move / delete / export them.
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