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1 GENERAL INFORMATION

1.1 About UNI-PRO

UNI-PRO for Windows® is an integrated development envirenmfor C-Pro programmable
controllers that enables you to customize and maoagplex system control projects.

It enables you to set up —in an easy and userdiyevay— 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 sefigdegrated and interacting tools that enable
you to perform the following operations:

>

YV V V V V V

creating and managing objects and control algosthm

creating and managing user interfaces

setting up controller networks

choosing the hardware, compiling, verifying and dimading the code
debugging controller operation

assisted management of controller's user param@i@ryet available)

creating and changing object libraries and manatijiagorresponding 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:

» Pentium® processor @ 800 MHz

(1.6 Ghz recommended)

512 MB RAM

(1 GB recommended)

n° 1 COM serial port

n° 2 USB ports

300 MB hard disk space

SVGA video card, 800x600 resolution 128 MB
(1024x768 256MB or higher recommended)
CD-ROM drive

YV V V V A\

Y

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

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 documentétias included in the UNI-PRO installation
CD-ROM under the folder [CDROM]:\Acrobat Reader).

IMPORTANT: The default screen setup used by UNI-AR@6 DPI (Dot Per Inch). The change of

this setup applies a resizing to the position amdedsion of user interface elements. Therefore
some windows may not correctly displayed. So imawended 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 &grig fundamental. With UNI-PRO, you can
proceed according to either th@p-down approacH{i.e. defining the system layout first and then
implementing the details) or tHttom-up approacli.e. starting from the machine's basic, low-
level elements and then building more and more ¢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 ahterea worksheet. After customizing the

properties of these objects, they are easily joiteectreate 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 thgsigal" part of the selected controller, i.e. with
the inputs, outputs, and internal hardware ressurce

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 Jlfinghe 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 shouldofellan iterative and incremental approach,
according to the following diagram:

A

REQUIREMENTS ANALYSIS

y

»
«

v

ORGANIZING CONTROL

SUBSHEETS AND USER
INTERFACE

»
«

A

IMPLEMENTING ALGORITHMS
AND PAGES

l

SELECTING HARDWARE AND
CONNECTING TO TERMINALS

y

COMPILING THE PROGRAM

A

y

DEBUG AND

SIMULATION

A

y

DOWNLOADING THE PROGRAM

A

y

FUNCTIONAL TESTS

A

y

PRODUCT TESTS

A

y

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 Gieate.

New UNI-PRO Project X

General l"-.-"ersil:un Inh:n] Histl:urian] Defines] I:Iptimizatil:nns] Change Ll:ugl

Project nane: |L|N|-F'FH:I Praject_0
Author: [EVCO Spa

Creation date:  [25/05/2m0  +|
Description: Praoject descriptian. .

& Cancel

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

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

Once both entities have been added to the mainsheskt of the application, we will need to join
them. To do so, we place the mouse pointer oveditiieal input's output until it changes size. We
click and notice that an arrow is drawn from thegitdi 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 procedaoerectly, both entities should now be linked by
an arrow.

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

We will now discuss how to create the graphicagrfasice: choosé&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, &ecs 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 theredgiosition. 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 retfizeobject 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:

Mame Combal

Left 32

Top 40

“Width 160

Height 16

Focuzindex i}

War <NONE> :l o -

::i::me 0908 || Entity Father sheet |
DIGITALIMI Sheetl

Align RIGHT DIGITALOUT Sheet]

Edit r

Refresh ~

o OK

& Cancel

Linked entity

& Cancel |

o OK

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 theombo 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 E|
‘whelcome to Hardware Expert. Hardware Expert will help you to choose the best EVCO
hardware for pour UMI-FRO project. Fleaze follow the steps.
C-Pro Integrated
Development Environment
Cancel S
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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 is the core of the UNI-FRO. ¥ou can select the UNI-FRO Controller that best
match your nesds.

Flease select the desired Cantraller in the list below.

Controllers available: Preview:
C-ProMega S0 128K [CAN bus) ~

C-Pro Giga 50 128K

C-Pro Mega L0 128K [CAM bus)
C-Pro GigaL0 128K [CAM bus|
C-ProMeqga S50 266K [Cah busz)

C-Pro Giga 50 256K [CAM busg)
C-Pro Mega LO 256K, [CAM bus)

C-Pro Giga L0 256K [CaM bus) Select Bus:
C-Pro Micro S0 128K [CAM bus) 23 I CAN bus J
e R e R =

Description:

C-Pro Giga S0 128K CAM vergion,

Hardware features; 8 AL 1201, 440,13 00,1 CAN, 1 R5485, 1 Buzzer and 1 RTC. Optional;
TUART [R5232 0 B5485] and 1 CAM.

Order Code; CRG150C*

Back | Mext | Cancel &

We will select the most suitable controller (e.@r@Plus_S0) and cliddext

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 ame | Can | Hode | Pin | Description M arne Can | Hode | Pin |
DIGITALIMI Dim J3.2 - LowYoltag

D2 J3.3- LowWoltac
D03 J2.2 - LowWoltac
Dinod J23 - LowWoltac

DICS  J24-LowWolas  Join
DIOE  J25- LowWoltag

D07 1.2 - Low Woltag L
DIDS  J1.3- LowYolta Q* Unioin

D03 1.4 - LowWoltac
Do 1.5 - LowWoltac

D11 J41 - High Yalta:
D112 J4.3 - HighYalta:

oooooooooo oo
oooooooooo oo

Q Canc.:;l

We will select DIGITALIN from the list on the letind the physicalerminal we wish to join it to
from the center list, for example the first oner @omore detailed description of physitaiminals,
please refer to the hardware's documentation)jibiireg 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:

Address: 0x000000

| o |

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:
1. The serial port selected in the environment optignkich can be activated from the
Tools/Settingsnenu) must be the one where we want to perforndoenload from.

2. 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 Dingitalln has been connected, the relay
corresponding to the DigitalOut should trigger dne 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 Projecfﬁ icon in the
toolbar. You will be shown the following window daming a list of all project properties.

New UNI-PRO Project X
General l"-.-"ersil:un Inh:n] Histl:urian] Defines] I:Iptimizatil:nns] Change Ll:ugl
Project nane: |L|N|-F'FH:I Praject_0
Author: [EVCO Spa
Creation date:  [25/05/2m0  +|
Description: Praoject descriptian. .
"%, Create & Cancel

When you create a new project, it is highly advieab 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 projeanber, 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 tooll,? .

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

> click on the G icon in the toolbar
» press Ctrl-S
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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.

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 awifde name.

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

» choose File/Open Project from the menu

"
> 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. Strare the following common features:

» avariable number of inputs, characterized by a {gee section 3.1)
» avariable 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 &dilge the size of the individual entity
» aunique name that identifies the entity in thgquob
» 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 naatecliiaracterize it in the project; the name to
give to the entity is preferable to follow theséeru

» The names of entities, algorithms, categories, ts)pautputs, etc.. must not exceed 80
characters.

» The compiler used to compile the project is casesitige type, then a name of two different
entity CAN'T differ only in capital/lowercase letee Eg. Two entities with associate names
requestFangaindRequestFAN®Iill generate an error while the compilation.
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» The names of entities must be C-like, then mustcoatain special characters like: spaces,
commas, dots, apostrophes, accents, quotes andmettbal signs (+,-,*,/).

» The names of entities are case-sensitive

These three rules are advices to use while thelaggve 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 s@l@dth the mouse in the palette where it is, and
then click on the desired position in the workshd®t 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 workethdo one of the following:
» left-click with the mouse on it and drag it to tiegjuired position (drag & drop method)

» select one or more entities and press the arrow keymove them faster, hold down Citrl
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 theagoto 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 itenClt, Copy Pastg from the pop-up menu. Cutting an entity is simi@
deleting it. Therefore, when an entity is cut,thi 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 ammg other entities (included sheets). Thanks to
the use of sheets and subsheets, you can implentesg-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 groupaserproject entities in a logical macro-entity. If
you save this sheet as a library, you will be ableeuse it in the future by taking it from the
corresponding palette.

Each project is composed of at least one main skikete you can add either subsheets or other
entities.
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There are two different approaches to add a subsheeproject:

» you may add an empty subsheet by selectingﬁ', jcon in the Software Palette and then
insert the different entities in it

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

L. :
the menu or clicking on tF “icon in the toolbar.

In order to join the entities found in a subsheedxtternal 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 entitiehensheets and join them together according to the
logical layout that establishes the controllerlsayor.

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 hdmetoompatible 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 cantjogm 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 mouseaanw will be drawn betweethe
selected output and the pointer. If you want tandadink composed of several broken lines,
just click at the point where you want to break #new and go on moving the mouse in a
different direction, towards the input pin. Wheruygace 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 coiblgatan arrow will be drawn to confirm
that both entities have been joined. If you wantamocel this operation at any time, just
right-click once with your mouse.

» if the entities are placed in different sheets, yaay decide t@export 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 pointegr the pin you wish to export, then
right-click and choos&xport I0from the pop-up menu. The exported pin will cheglor
(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 placediifferent sheets) without needing to
make arrow connections, but just using éxéernal links. To specify an external link you

need to perform the following steps in order: clible ~ button in the Software palette,
select the output you wish to join, and selectitipait. Once you have finished joining the
entities, you can display the link you have jugtated by choosin§how links... from the
pop-up menu of the input or output.
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DIGITALIRT DIGTALOUTY

ke

2 Links to Sheet1->DIGITALINT - >out

M ame | Data Type Internal Mame | Links |
) Sheet! > DIGITALOUT-+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 #new and remove it by clicking Del or
choosingedit/Deletefrom the menu.

» if the entities were joined using an external lipkiu 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 ¥ inputa -
. 8, out
® enable uinputf =
: “

nreset gt
0 clear out . -
AlignAafterUnitOM

1 reload
noffd0n ‘
u [oad - daﬂ:

This function can be activated in tBettings

Items
Label Selected Font: | Abeode Change Dutputs Color: - Change
Inputs Colar: - Chatge

Label Mormal Calor: Change 1/[Lemporter-Eslar; - Change
Label Selected Color: Change v iew /0 Labels

Page 21



UNI-PRO SOFTWARE MANUAL

SUP or in the Menwiew->View 1/O Label

Back.

m Mexk

A2 zoom k

T2 Project Inspectar Note: The names are applied to TIMER, ALGORITHM, LIBRARY
£ Log viewer... and SHEET in general.

Wiew Changelog Window

5] view 1/0 Label
I view Offset Label

£ view Qutput Window

Wiews Debug Window Chrl+D

“y, Wiew Property Fi1

2.5.2 Names to the external links

calc_enableShutter

minputd -
inputt -§/ out
i
TIMER 2
AlignAfterUnitOr
calc_enableShutter enable !
Y off20n

1reset o dalin
ﬂh —m
o out Ioad P

AlignAfterInit0r reload

A

Link Out

The output terminals are designed as follo:®t+#  Double-click on the terminal wil
immediately open the Links window.

Drop-down menu
Property:  link properties
Show Links: window with the connected links ' Shaw links ...

g

Link In

. . . calc_enableShutte ahl
The input terminals are designed as follo IEEELEEE e |, the colored box shows the name

of the entity to which they are connected; in ttése "calc_enableShutter”. Double-click on the
terminal will return the selection to the connectedity.

Drop-down menu:
Show Entity:  select the entity connected ﬂ'm
Enkity Properky, ..

Entity Property: open the properties of the entiipnected s
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2.6 Using array entities

“ARRAY” s a data structure containing N numerical infdioraof the same type. Brrays of N
dimension are possible. The proprieyray” 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:

O & PAR - Parameters
O & FIX - Constants
O & PERS - Persistent

0 %7 VAR - Variables
[0 Inputs and outputs of the algorithms.

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

Property tmp#rray

Ficimas[10] Wr Aoy [5] Dariary[4] Prere frrey 3]
& 5 & &
0
tpduray
0
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

M ain

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=value[array-1]

Opening the window property , this string is alstpiful 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&yr entities” it's possible to set default values,

too. Clicking onJ button near thealue property, the following window for editing the deit
values will be proposed:

!ai Property tmphirray

# Array values g@@|

0 25
2 52

1
2 0 480
3 8 [ |HIGH
4 34 {255
0

255
0

I tmpdiray tmpdirray
IE 0
IE 0
o OK | &) Cancel | |1 2in I ain

[ [c)_pvTE CI_BYTE

value 0=0,1=0,2=0,3=0,4=0 :l 0=25,1=2,2=0,3=5,4=34

width 52

o 0K & Cancel & Cancel

Walue

Clicking on Ok button, the edited values will be accepted andrmatically set up thevalue
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 (sanay 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 linketitguata 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 &a8i 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.

Foeiamy[4] Partoyl [4] Fixl Perz2

& & & &
Aoy [3] WAy 1[5] Wl 2
&4 %
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2.7 Type CJ_CHAR for string management

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

Eg. This setup identify a 5 characters string

trpdray
0
0

Main

To set the single characters default value, clicktlee button that appears when you selected the
value property, appears a window similar to thayakalues manage one:
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= _ 3
_Top 428
array 5
category e #’ Chars value ['._][E|§|
condwisible r e T ———
description 0 H
height 52 1 E
left 480 2 L
masterRefresh HIGH 3 L
max 255 4 o
min 0
hame tmpduray
arder 0
precision 0
lics
timed tain
upe Cl_CHaR
value 0-0.1=0,2=0 3-0.4=0 N | J oK | © Cancel |
width |52
o OK & Cancel
Value

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.

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

File Edit Marker I/O Help
288 eDhid o i
Inputs i Category
ALG1 =
EName IName |Dim ]Type || Change Categary...
inl 1 CJ_voID ~ Editor
[~ Edit
Iq-;ﬂ Modify...‘ = Hemaove
I~ Dutput
EName IName |Dim IType
out 1 CJ_vOoID
s AT »
E‘j Madify... 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 thati 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 theofoive 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 cbodan be easily entered by double-
clicking on the row

» Dim specify the size of an input or the output (MinMiax 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 elemdéim 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 Cédior, just press thadd button; the following
window will be displayed:

Add Input Add Input

D ata

D ata

IMame:  |Trpz IName: [T

EMarne: |m3— EName: [z

Dim: j D q jl
Tvee: [l ANALOG = Twper |y pyTE -

&) Cancel |

& Cancel |

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

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 outpiése 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 Dutput Modify Output

Data

Data

IMame:  [qut IMame: [t

EMame:  |q EMame: [yt

Dirre: :Il Dirr B jl
Tvpe:  |CI_ANALOG - Tvpe: o) RIT -

& 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 categitnys optimizing resources. Two algorithms of the
same category must necessarily have the same nwanbtaype of inputs and output and the same
code (see sectiddptimizations).

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

New Catepory

Ingert new category

Cancel

where you can enter a new category.
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In the center of the window there is the Editortise; 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 typdbe”

in the code and wait for the autocompletion windovpop-up, as shown in the following figure:

YV V V V VY VY

F@"-i:'-' lgorithm Editor - Narm ie: ALG1 - Category: ALGY. ‘Hﬁa‘@
28 2| s v M
Inputs Category
EMame IName Dim Type sl =] Change Category...
Probe Probe 1 CJ_AMALDG| T
Editor
v Edi
if (Prohke.
short Yalue
4 Add.. | = Modly...| = Remove
Output
EMame IName JDim |Type
out 3 CJ_BIT
- | >
i Modity... o Ok &) Cancel

If you press theCtrl and Spacekeys at the same time, a new window will appeawsihg useful
code editing information, such as:
» functions and constant factors of the differenvels that may be used in the algorithms
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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 displdye

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

>

>
>

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

you cannot use static variables (i.e. assign tindaite 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 contiput loads or, even worse, infinite
loops!

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

2.8.1 Algorithm with array inputs/outputs

Here two simple examples about the array inputsoarplut 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 IfO  Help

AR A E L0 vo |k

Inputs i Category

EMame IName |Dim ]Type ALEEE ‘] Change Eategol_l,.l...]
!npulA L CJ_BYTE ~ Editor =
inputb L] CJ_BYTE v Edit
pos 1 CJ_BYTE if (pos < 5)

return inputi[pos] + inputE[pos]:
= else
-'1!}' Add... | @E Modify...l = Remove return 0;

Output

EMame IName |Dim 1Type
out 1 CJ_BYTE

¢ »

=i podify... A & Cancel ‘

In this example the two inputs have the same aimgy; 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 :

nameVar[ index|
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indexis the access index to the array, it start alvey® O; therefordhe first array element is at
theindex Q and the last array element isit 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 =13
File Edit Marker IjO Help

AR B xDO=om|M

Inputs i Category -

ALGT =
EName IHame Dim Type | Change Categary... ]

- Editor

inputB inputB 5 CJ_BYTE W Edit
Aloutput[0) = inputdf0] + iznputB[0].
Aloutput[1] = inputAll] + inputB[1].
Aloutput[2]) = inputdAlZ2] + inputB[2].
Afoutput[3] = inputaAf3] + inputB[3].:
Aloutput[4] = inputaAl4] + inputBl4].

& add.. | = Moty | B

CJ_BYTE i:

|~ Dutput for [i=0; i<5; i++)

EMame IName Dim Type RERpaRkal = AamREaeRR] TrnmElEaRl
return :

¢ >

& Cancel

=l Madify...

For the code optimization use #f cycle” to access at all the array indexes , withspecify 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 codgag output is used as it was an input parameter
passed aseference(using the rules of the computer programming);rtteaification 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 entiéynember:

U
U

U
U
U

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 betw@end 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 Editor

Ed C Algorithm Editor - Name: calc_forceDown - Category: calc. WordPositivel
File Edit Marker IfD Help

P B sDOS| o K

Inputs - Category

EName IName Dim [Type cale_WordPositivel Ehangaﬂatagoty..-.l
enable enable 1 CI_BIT S

cnt cnt 1 |CI_WORD I Edk

| = oy |

Output

IName Dim |Type |
out 1 CI_BIT

EMame

= Moy, | © Cancel |

Note: Currently this function cannot be used if thereetported algorithm inputs.
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2.9 Creating libraries

The possibility of storing a series of objects ilordry format allows you to build up your own
collection of objects which you can reuse in otpesjects. This enables significant development
time savings and, at the same time, ensures thdnbw-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 chooBew libraryfrom the pop-up menu.
» choose Library/New library from the menu

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

New Library @

General Library Data Type

Mame |M_l,lLiblal_l,l " Template
Group |M_l,ll3mu|:u j Category |MpCategony ﬂ & Libramy
Dptions Preview

[~ Single Instance

Additional Data m
lcon: |E:\F‘mgetti C++4Sorgenti IMI_PROVIde!ex Browse...

Yersion: |1—j Revizion: ID—:‘

Authar: |

Modification date: | 28/05/2010 -

Drescription: Library Diescriphion. .

&) Cancel

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 Instanceproperty (if selected) adds to the library thetipatarity to being able to be
used once in the project in which it be added. Taigction 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 tojaqiryou can double click its icon to display and
change its contents; converselyl.ibrary is a group of entities that cannot be opened angéd
and, therefore, once you have created it, you datisplay its contents.
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Once you have finished entering all data, cl@leateto confirm. If a library with the same name
does not exist yet, the new library will be immeeip added to the tree view libraries with the
chosen icon, otherwise the system will require ricmation 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, verdaest revision date, description, and type.

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

2.10 Creating EIML pages

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

To add a page to the project, choéske/New/New EIML Pagérom the menu or click th —

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 gpldy; for example, the figure below shows a
blank page of a 240x128 pixel LCD graphic display.

#” UNI-PRO Development Environment - - [Page1 (1)]
@File Edit Wiew Project Debug  Library Tools Window Help = T

NEEB P e B0 || S|[h - §DOX | wPe|ED
EML [ A VB BB\ O

= UNI-PRO Project_D
) Shestl
=1 Display 2406128
-5 Pagel [1]

=-§| Standard

E e Arithmetic

. # e Bistable

| B Bit Shit

#¢ Comparators
## Conversion
## Counters

‘## Edge Detection
Fe Linear

F Logic

Fe Mot Linear

|- e Selection
P Timers

|- e Timing
Spstem

|- e Anzlog Inputs
|- e Anzlog Outputs
F# Browser

B CAN 13t

#g CAN 2nd

|- e Histary

|- |dentity

Fe Modbus

‘e Password

|- e System

- - - o [ L L L L L

Diesigr | Sort J

#1100 ¥:110 Items Selected: 0

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
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are displayed exactly as they have been set. Tdaglislynamic-type properties such as flashing or
cursor movement, you will need to switch to EIMLgpasimulation.

2.11 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 argglmmrectly implemented. UNI-PRO has a built-in

tool that allows you to display the output of apgirizal 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 th = icon in the toolbar. Below is an example
of a simulation of a 240x140 pixel graphic page:

@ Browser Simulator - LCD TOUCH 240x140

A=

CORE TEMFEEARTLUEE

o2 mlk
* _ ELAFSED TIME
/6@

Current Page: Page2 [3]

Open File Open Page List

Wiew ParamsDiry Wiew Wars

Save Image Ahout ‘s‘
Copy To ClipBoard t* *)

Colors

Background: Ehange| Tent: - Change

235 1 44 Current page: Page2 - IDn 3

The simulator allows you to check that all elemanssde the page are properly displayed (texts,
variables, icons, tables, etc.), that all actioasenbeen 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 browsingugh them. When the simulator is launched
from within the UNI-PRO, the list of pages contalrna the current project is loaded and the page
being edited is proposed as first page.
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By pressingView ParamsDrwou can display and change certain simulationmaters, included
in the firmware as well, that affect the way pagesdisplayed.

ParamsDry
Set Defaulk

ParamDry Yalue ‘
PAR_DATE_CHAR_SEP 47

PAR_DATE vy 1
PAR_DATE_FORMAT 1]
PAR_TIME_CHAR_SEFR s

FaR_TIME_WITH_SECOMDS 1

PAR_TIME_12_24 0

F&R_BACKLIGHT _MODE 2

P&R_BACKLIGHT_TIMEOUT &0

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

MHode | Type [ Sub  [Min Max |[Walue
1 WaRIABLE 18136 0 1] 2850
1 WaRIABLE 15136 1 1] 2550

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.

About Simulators §|

LCD SIMULATOR
File Yersion: 2.5.7.0

The remaining buttons, ESC, ENTER, UP, DOWN, LE#d 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 vdieTER, UP, DOWN, ENTER or ESC), or
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browsing through the pages (ENTER on an elementhich a page load command is linked, ESC

to return to the previous page).

2.12 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 th H icon. The Wizard will start with a presentation darwv.

Hardware Expert - 1. Welcome

“welcome to Hardware Expert. Hardware Expert will help you to choose the best EVICO
hardware for your UNI-PRO project. Pleaze follow the steps.

uNi®
PRO

C-Pro Integrated
Development Environment

X

Cancel €& |

Click Nextto go to the second step where all controller gygre listed.
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Hardware Expert - 2. Controller [g|

The controller iz the core of the UNI-PRO. You can select the UMI-PRO. Caontroller that best
match pour needs.

Fleaze select the degired Controller in the lizt below.

Controllers available:

C-Pro Mega 50 128K [CAM bus)
| Fl’ll |'.|||:| ||| 1._'” _u.H |:|I_J:E:|
C-Pro hega LO 128k [CAN bus)
C-Pro Giga LD 128K [CAM buz]
C-Pra Meqga 50 256k, [CAM bus)
C-Pro Giga 50 256K [CAM buz)
C-Pro Mega LO 256K, [CAN bus)

Preview:

C-Pro Giga L0 256K, [CAN bus) select Bus:
E F'ru:u Mlc:ru:u 50 128K [CAM bus) kit v CAM bus J
R £ i s
Dezcription: -

C-Pro Giga 50 128K CAM werzion,

Hardware features: 8411201, 4 40,1300, 1 CAM, 1 R5485, 1 Buzzer and 1 RTC. Optional:
TUART [R5232 0 R5485) and 1 CAM.

Order Code; CPG1S0C™

B Back et Cancel Q

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 (Colhticb Area Network).
Click on the appropriate controller and then chwxt.

Hardware Expert - 3. Serial Ports f'5__<|

Serial portz enable controllers to communicate with other devices.
Ir the BUS EMABLED zechion, it iz pozzible to enable/dizable CAM and Debugger.
In the UARTS AMD PROTOCOLS section, it iz possible to select which pratocal the controller supports.

BUS ENABLED
v Internal Cak

[ Extermnal CaM

UARTS AND PROTOCOLS

LARTT: | ModbusSlave j | @ todbuztd azter Config

UARTZ  |Madbushaster a

Back | et | Cancel (&
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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; the second one allows to select, for
each available UART, the protocol to use (e.g. NdhedbusSlave, etc.).

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

Hardware Expert - Modbus Master, Network Configuration E|
Available devices: Modbus Master devices:
M. | Device Mame MB Address
1 UNIPRO_DeviceMame_Sample 1 adbus Master Prafile M° 1
2 UKNIPRO_D eviceMame_Sample 2 UNIPRO DeviceN & ampl
| (3 UNIPRO_DeviceMame_Sampie 3 — FviEeramE_anpe
= T se
Click Set button to confirm
the address and to refresh the
Modbus kaster Devices list
Description:
Profile version: 2.0
Description madbus master device profile driver [q] Create HTML Doc
m Close

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

required to create the configuration driver. Witle key + and — it is possible to add or delete
the profiles for the ModbusMaster network. When rileéwork are done it is required to set all the
modbus addresses for the devices.

Click Close to continue with the Hardware Exporthie expansions windows configuration.

Hardware Expert - 4. Expansions

The expansions are board that can extend the basic characteristics of the controller. [t iz poszible
to choice different expanzions type. |t is alzo possible to choice more than one expanzion.

Pleaze select the expansions desired putting them in the Expanzions selected list..

Expanszions available: Internal CAM:
Exp Mega SO [CAN buz) #| T |1 Exp Mega SO[CAN bus)
Exp Giga 50 (CAN bus] ns

Exp hega 51 [CAN busz)

Exp Giga 51 [CAM bus)

Exp Micro [CAM bus)

Exp Filo [CAN bus)

C-Pro Mega S0 128K [CAM bus)
C-Pro Giga S0 128K [CAN busz)
C-Pro Mega L0 128K [CAMN bus) v —

N R T

Descrption:

Exp Mega S0 CAM wersian.
Hardware features: 4 AL 801, 800 and 1 CAN.
Order Code: CPMESOC™

Back | Mext Cancel Q

On the left side there is a list of all availabi@ansions which, depending on the controller, may b
connected to the Internal Can or the External Can.
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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 elick the + button of the CAN communication
bus by which you want to link it: a new row will gear.

Once you have selected all the expansions to bedadtick Next to proceed.

Hardware Expert - 5. User Interfaces El

The uzer interface iz the zet of dizplay and kepboard. |t iz possible to chooze between different types
of uger interfaces to uze in your UMI-PRO project.

Pleaze select the desired uzer interface from the list below.

U_1. available: Internal CAM:
W-Graph 240:128 1 “-Graph 128x64

W-Graph 128x64 2 W-Touch 240:140
W-Touch 240140
W iew 2044
Vledc

Dezcription

W-Touch 2404140 pisels.
Thiz viewer iz a remote dizplay on CAM buz and
haz a graphical touch screen display of 240140

pixels. Hardware feature: 1 buzzer and 1 RTC.
Order Code: ...

Back Mext Cancel &)

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 atemie CAN network, all the physical addresses
of the others network elements:
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Hardware Expert - 6. Metwork CAN

Azt Internal CAM and Esternal CAM, it iz required to zet the default physical addresses of zelected
devices, in arder to allow the master contraller o manage the CAM nebwark. properly.

Pleaze zet the mazter controller and the hardware in list CAM phyzical addreszes.

C-Pro Giga 50 128K [CAN busz) address: |1 ill
[v tdazter controller

M. | Hardware Mame Address
1 Exp Meqga S0 [CAM bus) 2 Intermal CaM node 1
W-Graph 240128 93

Exp Mega S50 [CaM bus)
2 = #se

Click on Set button to confirm
the address: and to refresh
the Hardware lizt

| Extemal can [ Intemnal CAN
ra

E:| Create HTHL Do |

Mest | Cancel &)

Note. If the controller have to manage expansions iontgmt to flag the Master controller field.

The fourth step provides a list of all possiblerusgerfaces with a brief description of each one o
the right. To add a user interface to the selelstesj proceed just as you would to add an expansion.
In the last step, the wizard summarizes the cordion selected including controller type, serial
port configurations, expansions and interfaceselihto each corresponding communication bus.
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Hardware Expert - 7. Goodbye

“'ou have completed the choices of which hardware to uge in your UMI-PRO Project.

Here you can find a summary of pour choices.

X

Fleasze remember that the settingz will not be zaved until you zave the curent UMI-PRO Project.

Controller: Internal CAM:
Controller: M. | Mame Addrezs
- C-Pro Giga 50 128K [CAMN buz] 1 Ewp Mega S0 [CAN bus] 2
Bus st 2 W-Graph 128264 3
- Internal CAM Enabled e UAlCED e B LD .
- Intermal CAM Address: 1
- Internal CAM Master: Mo
- External CAN Disabled
HEna sbe External CAN:
UART z configuration: M. | Mame Address
-UARTT: ModbuzSlave
-UART 2 Modbushd aster
Resources list:
-22  Digital Inputs (DI) Modbus Master:
-21  Digital Outputs (DO] b, | Mame Address
~12 Analag Inputs (A1) 1 UMNIPRO_DeviceMame_Sample 1
-8 Buttors 2 UNIPRO_DeviceName_5ample 5
-4 Analog Dutputs [40) 3 UNIPRO_DeviceName Sample 22
-3 Buzzerz
-3 RTC

Back

Cancel Q |
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2.13 Connection to physical terminals

Since the entities used in the UNI-PRO are a logaaresentation 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 availabtkarselected controller.

That's why all entity types representing a con&rollO (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, wewd 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 assignest.

2.13.1 Digital Inputs

The digital input joining wizard will start autoneelly 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.

| Digital Inputs

Digital Inputs: Available Pins: Present Joins:
Hame | Can | MHode | Fir | Description M ame Canh | MNode | Fir |
DIGITALIMT DIl J32- LowWoltac

DI02  J3.3- LowWalkag

DIO3  J22- LowWaltag

DI04 J23- Low Waltag

DIOS  J24-LowVokag  Join m
J2.5- Low Woltag

Doy J1.2 - Low Waoltag .
DI08  J1.3-LowValtas M
D03 J1.4- Low Valkac

DH10 1.5 - Low Waltag

Oi11 J4.1 - High Vala

OI12  J4.3- HighVala

oDooooooooo oo
oDooooooooo oo
=
=
[=y]

5 Cancel

The window is divided into three list®igital 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 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 : hame of the controller where the resoigréeund
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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 infpoin the Digital Input table and the physical
resource from the Pins Available table and cliak 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 tepresents it in thibins Presentable and then
click Unjoin: the table row will be eliminated, the logicalrtenal will be restored to the first table
and the physical resource to the second. To cortfiemlink just make cliclOK else to clear the
operations clickCancel

2.13.2 Digital Outputs

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

“| Digital Outputs
Digital Dutputs: Available Pins: Present Joins:
Hame | Can | MHode | Fir | Description M ame Canh | MNode | Fir |
DIGITALOUTY DOOT JE4-MNomaly O

o0z  J8.3-MNaomalw D
DO03  J8.2-MNaomalyw D
DO04  J7.4-Marmallp 0
D005 J73-MNomaly D Join m
DO0Os  J7.2-MNomallk 0
JE - Mormally O pe .
DODE  J5-Nomaly Ope 4‘* Unioin
DO03  Al4-Momaly O
DO10  A1.3-Momally O
DO11 Al1.2-Momally O
DO12  AZ-Mormally O
DO13 A3 -Momally O

oDoooooDooooo o oo
oDoooooDooooo o oo
=
]
=
==l

5 Cancel

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 outpilist 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

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

» Hw name : hame 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 Zbin button. Both the entity and the hardware
terminal will disappear from the list and a new rawl be created in the "Joins Present" table.
Conversely, to remove a join just select the roat tepresents it in thinins 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.onfrm the link just make cliclOK else to clear
the operations clicancel

2.13.3 Analog Inputs
The analog input joining wizard will start autoneatily 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.

“i Analog Inputs

Analogic inputs: Awailable Ports: Prezent Joins:
M arne | Sehigar | Can | Mode | Fin Sensor avail M arne Can | Mode | Fir | Sensar |
ANALOGIMNA NTC 0 0 A0 NTCPTCO_20mé 4

4102 NTC PTC O_20mé 4_

4103 NTC 0_20md 4_20md

A104  NTC 0_20mA 4_20md

ADS  NTCO 20ma 4 20mé  Join W
4105 NTC 0_20mé 4_20ms

8107 NTC 0_20mé 4_20ms iy
AIDE  NTC 0_20mé 4_20mé 48 Urioin

cooo oo o
cooo oo o

& Cancel

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 resoigd¢eund

» Can : bus to which the controller is connected

» Pin . logical reference of the terminal

» Sensor avail : list of sensor types that may beej@ito the physical resource
» Hw Name : name of the controller where the resoisg¢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.
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Conversely, to remove a join just select the roat tepresents 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.ohéirm the link just make cliclOK else to clear
the operations clicancel

2.13.4 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 wety can also start it manually by choosing
Project/Join Tools/Analog Outputsom the menu.

“| Analog Outputs
Analog Dutputs: Available Pins: Present Joins:
M arne | Actuator | Can | Mode | Fin | &ctuator avail M arne Can | MHode | Pin | Actuator |
ANALOGOUTT 0o ADD 0 20ma4 4 20ms 01

A003 0 20mA 4_20mé 01
A0 04 0_20mA 4_20ma 01

oo oo
o o o Y o |

[
4002 0_20m4 4_20mé 0_10
[
[

Jain *

¢ Unjain

& Cancel

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 outplis 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

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

» Hw name : name of the controller where the resoigréeund

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

To join an entity and a resource, select an ouffauh 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 thibins 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.onéirm the link just make cliclOK else to clear
the operations clickancel

2.13.5 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 atseot it manually by choosingroject/Join
Tools/Clockdrom the menu.

**i Real Time Clocks

Clocks: Available Node: Present Joins:
MName | Can | MNode | D ezcription M ame Can | MNode | D escription
CLOCK1 o 0 C-ProlGiga L0 256K RTC

Join *
¢ Unijain

&) Cancel

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 thatalleavailable, with the following characteristics

> Node : node of the controller where the resoigdeund
> Can : bus to which the controller is connected
» Description : name of the controller type whereclek 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 tepresents it in thioins 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.onfrm the link just make cliclOK else to clear
the operations clickancel
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2.13.6 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 atad it manually by choosinBroject/Join
Tools/LEDsfrom the menu.

Leds: Available Port: Prezent Joing:
REU | Can | MHode | Fin | Diezcription Harme Can | MHode | Fin | Diezcription
LED1 0 0 LD Led O
] ] L1 Led1
0 0 L2 Led 2
0 0 LF Led Pig
0 0 L5 LedS5tandBy Join mp

* Unijoin

&) Cancel

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 thelWware manual documentation of the
concerned controller

» Hw name : hame of the controller where the resoigréeund

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 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 thinins 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.onfrm the link just make cliclOK else to clear
the operations clickancel

2.13.7 Buttons

The button joining wizard will start automaticatlyring the Check Join function if there is at least
one button that has not been joined yet; you caa siart it manually by choosirgroject/Join
Tools/Buttongrom the menu.
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| Buttons

Buttons: Available Port: Prezent Joins:
M arne Can | Mode | Fin Dexcription M amne Can | MHode | Pin | Degcription
BUTTOM1 0 1] Keyd
K1 Keyl

K2 Key 2
E_DowM key DOWHN

K_LEFT  KeyLEFT Jair
K_RIGHT  Key RIGHT
K_UP Key UP 4® Urioin

o e e o e
oo oo oo O

& Cancel

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 resoisréeund

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

To join an entity and a resource, select a buttom fthe first table and a physical resource froen th
Port Available table, and then click tein button. Both the entity and the hardware termvmdl
disappear from the list and a new row will be cedah the "Joins Present" table.

Conversely, to remove a join just select the roat tepresents 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.ohéirm the link just make cliclOK else to clear
the operations clickancel

2.13.8 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.
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“| Command Ins

Command In: Available Mode: Prezent Joins:
R Can | Wode | Huw M ame M arne Can | hode | Huw Marme
COMMANDINI a a C-Pro Giga LO 256K [CaM ..

286 285 Broadcast

Jain *
* Unjoin

&) Cancel

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

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

receive the command.

The second list contains all controllers (includagansions) that were added to the project using
the Hardware Expert wizard, from which you may gd®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 seleCmudmand In can
receive the command from any controller in the roeky

» the name of the controller type linked to the dagpld Can-Node.

» 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 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
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2.13.9 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.

| Command Outs

Command Out: Available Node: Present Joins:
RET:] Can | Wode | Huw Marne M arne Can | Mode | Huw Marme
COMMANDOUTT a 0 CProGiga LO 256K [CaN ..

286 285 Broadcast

Jain *
* Unjoin

& Cancel

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 (includagpansions) 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 b&lsent
> Can : bus to which the controller is connected
» Pin . description of the controller node to whibk 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 dagpld Can-Node.

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

> Hw name : name of the controller where the resoisréeund

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 Available and click thdoin button. The
selected Command Out will disappear from the efistyand a new row will be created in the Joins
Present table.

Conversely, to remove an association, just selectdw that represents it in theins Presentable
and then clickUnjoin: the table row will be eliminated and the Comma&ut will reappearTo
confirm the link just make clicOK else to clear the operations cliClancel
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2.13.10 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 choosirfgyoject/Join
Tools/Buzzer§rom the menu.

| Buzzers

Buzzers: Available Port: Present Joins:
Hame | Can | MNode | Fir | Description Hame Can | Mode | Fin |
BUZZERT o 1] BZ201  C-ProGigalO 25

Join *
* Unijain

Q Canc.:l;l

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 resoigréeund

Finally, the third list contains the buzzers angigital 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 thein button. Both the entity and the hardware termvndl
disappear from the list and a new row will be cedah the "Joins Present" table.

Conversely, to remove a join just select the roat tepresents it in thinins 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.ohéirm the link just make cliclOK else to clear
the operations clickancel
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2.14 Compiling the program
Once you have saved your project, chosen the haediwaexecute it on, and successfully run the
Check Join wizard, you are ready to go on to thengitation phase by choosing the

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

Project is automatically saved.
The source file is generated.
Compilation

Linking

Available resources are calculated

YV V V V V

If the project had not been saved yet, you wilpb@empted 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 Waled: the amount of FLASH and RAM memory

still unused.

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

Compilation status. ]

Compilation in progress...

I |

In addition, a window that progressively displalye tesult of compilation appears at the bottom of
the environment. If the compiling process ends assitlly, 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.

: Checking hardware ...

14.36.17: Checking joins ...... ok!
14.36.17: Checking UL ......... ok!
14.36.158: Sawving projects ..... ok!
14.36.18: Generating code ..... ok!
14.36.158: Compilling ....eecuan- ok!
14.36.19: Linking ...cvccvauuas- ok!
14.36.20:

14.36.20: Compilation end at 14.36.20 ( 0.00.01 ).
14,36.20: Errors: 0.

14, 36.20:
14. 36,201 **EEEETLRELE FREE FHEEERTREELL
14,36.20: B4 1 4256 bytes

14.36.20: FLASH : 168326 byte

(14,3620 FEETEAAAREEEEEEEEETTTAAREFE R K

If compilation does not end successfully, eachateteerror will cause a row to be displayed.
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.38.30: Checking hardware ...

14, 358.30: Checking joins ...... ok!

14,.38.30: Checking UL ......... ok!

14,38.31: Saving projects ..... ok!

14,.358.31: Generating code ..... ok!

14.38.32: Compiling ...........

##% RientroMamuale (2] - Error 4062ZC @ syntax error near /'
14.358.33: Compilation end at 14.35.33 [ 0.00.00 ).

ld.35.33: Errors: 1.

Each error row offers many pieces of informatioat ttan be interpreted as follows:

**% BientroMaruale (2) - Error 4062 : syntax error near °f
CATEGORY LINE ERROR ERROR EEROR
TYPE CODE DESCRIPTICN

» Category . category of the algorithm where therawvas 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@aritomatically and the cursor will be placed in
the relevant line.
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2.15 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 icol o located on the toolbar. The following window valbpear:

Download JET

Address: 0x000000
| o= |

If the connection with the board is successfulltalbbshed, after a few seconds the progress bar
begins to expand and once downloading is compéetaox 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 opti@nkich 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 atenpnd to the controller

If the bar does not progress and an error messgmEaes, check the connections, try to reset the
controller again and restart downloading.
To change download options, see seckorironment configuration.
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2.16 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 and-fine

tuning the machine control.

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

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

operations for a specific calculation, or restgtirom 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 seuats. This operation is performed in the
Hardware Expert during the serial port protocolfauration phase (see the figure below).

Hardware Expert - 3. Serial Ports E]

Sefial ports enable controller to comunicate with other device.
InBUS EMABLED zection it iz pozsible to enable/dizable CAN/ANTRABUS bus.
[n UARTS AND PROTOCOLS zection it iz possible to select which protacal the contraller supparts.

BUS EMABLED
v Intemal CAM

UARTS AND PROTOCOLS

UART1  [Debugger -l
USRTZ  |None -
Back | Cancel &)

It is also necessary to configure the serial COt pbthe PC to be used to communicate with the
controller, using the following page that can beessed from the Tools/Settings/Debugger menu:
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Settings @
General] Graphic&] TP Maker Debugger l
Debugger
COM Part comt |
Reset device before start [
Show Extended Infarmations [
Graphics
Debug alue Label Color: - Change
Foreed Value Label Color: - Change
H Save | x Cancel ‘ kh Defaults

Finally, once the PC port is connected to the mdrthe controller via an RS232 or RS485
connection, everything is ready for a debug sessiohbegin. To activate it, sele€@ebug/Start

Debuggerfrom the menu, or th D icon located on the tool bar.
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.

: Start debugger...
: CONTROLLER: Project : - ¥Wendor ID: 1 - TUNI-PRO Ver : 1.9.6. - Date : Z6/03/2005 14.55.55

1-1-0-4&
: EXPECTEL: Project : 1-1-0-4% - ¥endor ID: 1 - TUNI-PRO Ver : 1.9.6. : 26/03/2008 14.58.55

i Device not in debug!
i Device run!
: Debugger started!

And the following icons will appear on the commdoad:
TNO W 4 Y

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.

Page 56



UNI-PRO SOFTWARE MANUAL

AMALCCRN] AN ALGE GET LIS 1 &
- 0= ik
-

- =$ -3

This window will only remain active fore a few secis, to view it again you must move the mouse.
If you want to view the value of a specific entiypu can enter the Watch window using the special

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

Entity Walue

Output  w/atches

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 variableshe watch window can be removed at the
same time by selectingebug/Remove All Watdrom the menu.

When controlling congruency between the projecP@hand 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#i®igger will not start. When diagnosed, the
others result in a warning message but allow tleigesession to be activated.

o O O0O0Oo

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

To stop program execution, sel&tbug/Breakkrom the menu, or th 11" icon located on the tool
bar. The program stops while executing an entityl #ne index for the entity is indicated in the
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status bar Device break (1:4)

Call List:

In the sample shown, program execution
stopped at the calculation of the
[Fiain | Timed 5 Ms | Timed 100 Ms | DIGITALOUT1entity, corresponding to
task number 4.

This corresponds to the task required for calaatas listed in the

0 TIMER1

T ek When the program is stopped all of the

& LE_1 internal counters and timers are “frozen"

& plarlALouT but not the inputs or Real Time Clock. It is

£ LED?2 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 th E 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

[k Cloz= program will once again stop.

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

command or thc > icon located on the tool bar. In this case, thegmm 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 tht o icon located on the tool bar. Thereafter it can be
restarted with the Run command. The reset operatiemes all of the internal variables,
timers/counters, in exactly the same manner aset after 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 Valu®r the V' icon located on the tool bar. A window will appear
where a new value can be set and to confirm itriting.

Entitr  |PARZ

Type:  |CI_WORD

Value: 1234 = -
A @ Corcel |
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The values of the analogical and digital input ealgan also be set. In this case, the input, atce 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 necessarynutestigate 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 thesswlitions 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 Breakpoirdommand must be activated, or +

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 thigebug/Set

L
Conditional Breakpointommand or th-* icon located on the tool bar. A window will open
where you can select the condition to compare thighvalue of the controlled entity.

Add Conditional Breakpuoint

Shape: |"v’.-i'-.H2
Condition:  |EQUAL TO |
b alue: |'|
Enable [
il 52 © Concel |

The conditions can be selected from the followisg |

EXECUTE No conditions (equivalent to an unconditional brazkt)
The program will stop with the entity assumes thtg
SQERLTE set in the Value field.
The program will stop with the entity assumes &ed#nt
value than the one set in the Value field.
The program will stop with the entity assumes au&a
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 Vadale. 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:

Page 59



UNI-PRO SOFTWARE MANUAL

Index Entity Mame Condition WYalue Enable Breakld: ld= Sublds

Output  Breakpoints

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 rema@ 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 breakpgsiocan be removed at the same time by
selectingDebug/Remove All Breakpoirftem the menu.

A conditional breakpoint can also be set for theuoence of a specific event, such as the preas of
button or the arrival of a command. In this cake,\Yalue 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 developtsystem will perform the intermediate
calculation for this output. Consequently, durihg tlebug phase a breakpoint can be set for this ;or
it can be viewed using the mouse or in the wataideiv, exactly as if it were a "hidden" variable.
However, it is not possible to perform a Set Vaduat.
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2.16.1 Present value in debug

While debugging a project, under the calculatedtyerihe present value that the entity assumes
during the operating cycle appears. This make®ititiee sequence of the values that change while

running the program visible at all times.

P510_FixRegulaionyalue_AirExdernalShutter
L}
50.00

calc_fixR egulation_Shutter

—————w enableShutter

SEL_AirExternalShutter_Reg

——————— = |imjitReg
fixFeg SEL out

i
i ;ﬁ fixfieg

calc_enableShutterF eg

#~

MULL

s enable @
u alarm @ out
8 forceDown !

1

o

cale_limitH egulation_Shutter

————m enable
u tsupply
u {Environment

02 SetwinterMinlimit_AirExternalshutter 1—-1 sethlin_Winter

L3

=

o
o
=

3_SetSurnmerfdzdimit_AirExdemalShutter

&

=

2e
2

4 CIiff_AirExternalShutter

sedlax_Summer .
————————————= diff 3\%"
n setPaint. Winter_Heating
————1 diffHeating
rmin'yal
—a il

&

=
=

11_DiffHeating_AirExternal Shutter

o=
o

1 mode

1eg

1000

o

OIEITALINZ

out {j

1000

&

=

o
o

05 MinRequlaton/alue_AirE:dernalShutter

&

_.
22
@

2

Ma:F egulation'alue_AirExternalShutter

-
=
=
=1
=

]

If a digital input or analogical input is forced ohebug at a determined value, disconnecting

P501_TypeR equlation_AirExternalShutter
L}

0

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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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 thatbeadirectly used in the algorithms for processing
purposes, while the latter are composed of sevilals because they contain several pieces of
information. For example, data type CJ_ANALOG eomstwo 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@icategories: the first category is composed of
all C-language data types, while the second orades new unstructured data types created by the
UNI-PRO development environment.

The summarizing table below shows the data typatsiislong 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 MS'E]L:]S Repr. Min. Max. Corr. ANSI C
CJ _BIT NO 1 bit 0 1
CJ_S BYTE YES 8 bits -128 127 Signed char
CJ_BYTE . .
CJ CHAR 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 | -214748364¢ 2147483647 Signed long
CJ_DWORD NO 32 bits 0 4294967295 Unsigned long
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All operations allowed by the ANSI C language mayperformed on the above data types.

The new data types (CJ_VOID, CJ_LED, CJ_BUZZzZ, CJTBACJ_TIME, CJ_DATETIME)
created by the UNI-PRO environment need to be desaiindividually.

CJ_VoOID

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 d@bwalzaer object may respectively take.
These data types may take values ranging from30wdich correspond to the following states:
» 0:OFF

: Continuously on
: Slow flash/beeps

>
>
» 3 : Fast flash/beeps

w N -

CJ_DATE

The CJ_DATE data type has been implemented to pertiperations on dates; it represents the
number of seconds elapsed since midnight, 1 Jan2@@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 colér 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 multipézgs 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 timeaning.

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 theldfequals zero, there are no sensor
errors; otherwise, it will take the following vakie

* 1 :short-circuited sensor.
e 2:0pen or missing sensor.
» Value, a short data type representing the value reatldogensor

Some defines of project can be associated to thes\geld (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 twveéharrival of a command. It is composed of
the following fields:

» Valid a boolean data type representing that a commandden 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 thetcolfer that sent the command.
» Param a short type representing the parameter of thercmd.

CJ BTN

The CJ_BTN data type is a structure associated anttaction 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 actisrbéan performed on the button (i.e.
it has been pressed, released, or held down)isiTRUE, it means that the action indicated
in the Btn object has been notified, otherwiseabion has not taken place.

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

» Param a short data type indicating the number of secdmeldutton 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 #vad.

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= Janu2xfebruary, ... 12=December]

» Year a byte data type indicating the last two digitsted 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 starting midnight 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 uséfuperform operations on times, for
example to manage different time ranges. Startiom fthe unstructured data type CJ_TIME, you
can fill in the CJ_TIME_STRUCT structure with thel 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 secondregdrom 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 mo#tt8[L]

Weekday a byte data type indicating the day of the weekSiihday, 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 digitshe year, starting from the year 2000.
For example, if this field takes the value 12gpresents the year 2012.

YV V V V V

Y VY

To convert the structure back to a CJ_DATETIME dsfze, 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 thieil the upper part (text highlighted in green). If
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 tggpg/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 automaltic convert it to match the data type to
which it is being linked.

XXX XXX X5 || XX || X [X|X

This data type compatibility check is carried ontyoat the time when the linis 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 linketitgudata type is CJ_S _BYTE
b. when start entity data type is CJ_BIT and linketitgdata 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_DATETIMERUCT 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 2000f iha 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 2000t tha CJ_TIME type.

3.3.4 CJ_DATETIME_STRUCT DateTimeToStruct(CJ_DATETI ME Value)

This function returns a data structure CJ_DATETIERUCT 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_STHRWcreated from the value of thélue
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 seconds59).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.58). 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 []..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 parametedt of
CJ_DATETIME type.
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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.

3.3.13 CJ_BYTE CJ_GetYear(CJ_DATETIME dt)
This function returns the year [00..68] containedhie parametedt 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 deriveddtgarameters, 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 sédcon
The functionCJ_BIT CJ_GetMinuteTic (vojdeturns the logic value ‘1’ for each elapsed nenu

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

3.3.17 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 engmtdies, 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 igorhas to have the status of the each other
algorithms that would use the shared resources@s.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 posdiblase 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, theréferresources managed from this semaphore will
be accessible only by the entity that have sesthigis.

A busy semaphore can is freed only from the sartity &mat 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 semapHobreeturns ‘1’ if semaphore is busy, otherwise i
returns ‘0’. If the semaphore is busy isn’'t possitd use the controlled resources until the regsurc
will be freed.

3.3.18 CJ_SHORT CJ_WriteVarExpo(CJ_WORD add, CJ_ LON G value)

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

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

3.3.19 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.

3.3.20 CJ_WORD CJ_MaxMainTime(void)
Returns the maximum time of cycle of applicativanmahowed in milliseconds.

3.3.21 CJ_WORD CJ_MinMainTime(void)
Returns the minimum time of cycle of applicativeimahowed in milliseconds.

3.3.22 CJ_WORD CJ_RunMainTime(void)
Returns the current time of cycle of applicativanmahowed in milliseconds.
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3.3.23 CJ_BYTE CJ_MaxInterruptTime(void)
Returns the maximum time of cycle of applicativieirupt, showed in milliseconds.

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

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

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

3.3.27 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.

3.3.28 CJ_BIT CJ_lIsFirstMain(void)
Is one for the entire first loop of the main cyaéapplicative.

3.3.29 CJ_BIT CJ_Stack_Error_Read(void)
When returns one, indicate there was a stack @vedf the program.

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

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

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

3.3.33 CJ_BIT CJ_Underflow_Error_Read(void)
Is one if there was an underflow.
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3.3.34 CJ_BIT CJ_NaN_Error_Read(void)
Is one if there was a NaN (Not a Number) generiarer

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

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

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

3.3.38 void CJ_NaN_Error_Write(void)
Allows to set the mathematical error caused by @itraetic generic error; NaN means Not a
Number, Eg. The square root of a negative number.
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3.4 Control components

In the main screen of the UNI-PRO development emvirent there is #olbar that includes all
the basic objects divided into twol sections:

> Software

> Hardware

The basic elements of the development tool arehen $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 tHatayou to define the machine's "behavior".

The most important element is, no doubt, the aligorj 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

————————————————————————————————————————————

i Software 8 () & & & 5 B S s iHardwarE BEEEE Qb g

2
L

Algorithm
Generic algorithms are the basic elements in aptopecause 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 concémiass in object-programming, and it is useful to
optimize resources, because you won't need to ahiplithe 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 itame. By default, it has a CJ_VOID output and no
inputs. You can add the required number of inpytshoosingAdd 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 functioratircharacterizes the algorithm

» to change its category
» to define the number and data types of inputs
» to define the output type
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EC Algorithm Editor - Name: ALG1 - Category: ALG1
File Edit Marker IjO Help

280 shho| 9| M

Inputs i Category

=
EName IName |Dim ]T.\FDE ALGT =] Change Categary...

inl 1 CJ_vOoID

i Editor
[~ Edit

Em M odify... | = Hemave
EMame IHame |Dim 1Type
out 1 CJ_VOoID
5 ?
&t adify... o Ok & Cancel

(for more detailed information, please refer tatisedJsing CodeEditor).

Subsheet =

Subsheet objects allow you to logically group deseof 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 structuii@ 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 creating templatebtaades (see chapt@reating Libraries).

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 constalne(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 FIXOR0L

Fix objects have the following properties:

Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

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

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

Left

MasterRefresh

Max
Min
Name

Precision

Rics

Timed

Type

Value

Width
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Text-type description field where you can type ouy
own notes.

Vertical size in pixels of the icon that represetite

entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse

pointer.

Sets the position where the element will be drawn,
relative to the left edge of the sheet.

Entity refresh time on the master networks

Maximum value that the constant can take. It depend
on the selected Type.

Minimum value that the constant can take. It degesd
the selected Type.

Unigue name that identifies the element insidecgept.

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

Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters

management softwafarams Manager

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

Defines the constant's data type. The default vafue
this property is CJ_VOID. It may be changed either
automatically by joining an input having a datadyp
different from CJ_VOID to the entity's output, or
manually by setting this property in the properties
window. According to the selected data type, the
constant will have different limits and will takep a
different amount of Flash memory.

Value taken by the constant. Always make sureithat
consistent with the selected data type, i.e. théalis
within the range set by properties Min and Max.

Horizontal size in pixels of the icon that represethe
entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse
pointer.
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Value under the fix (constants)
Under the FIX type entity (blue) a value has bedated which assumes the constant.

FI%_Hostant_45

45

&
Par
Par objects represent the parameters of the apiplic software that allow you to change the
machine's behavior during its operation. Pararsedeg stored in the E2 memory, so that all set
values are maintained even after the machine iglsed 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 PARG2
They have the following properties:

Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

Array Entity array size. If value is greater than 1 eni#t an
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 with
conditioned visibility.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetite
entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse
pointer.

Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.

MasterRefresh Entity refresh time on the master networks

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

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

Name Unigue name that identifies the element insidecgept.

Parmax Limits the maximum value of the actual parametdrs a
the value of another enitiy existent in the appiara If
set at <NONE> maximum limit is the value set in the
Max property.

Parmin Limits the minimum value of the actual parameters a
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the value of another enitiy existent in the appiaa If
set at <NONE> minimum limit is the value set in the
Min property.

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

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

Rics Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters
management softwafarams Manager

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 toiap
Defining execution tasks.

Type Defines the parameter's data type. The defaultevafu
this property is CJ_VOID. It may be changed either
automatically by joining an element having a dazet
different from CJ_VOID to the entity's input/outpair
manually by setting this property in the properties
window. According to the selected data type, the
parameter will have different limits and will takgp a
different amount of E2 memory.

Value Initial value taken by the parameter. It should be
consistent with the selected data type and thexdtdf
within the range set by the Min and Max proper(ies
more detailed information, please refer to optiarce
Upload Parametery.

Width Horizontal size in pixels of the icon that represethe
entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse
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 protocolsad 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.
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Pers 8

Pers objects represent all the states that aréstass 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 PERSGS.

They have the following properties:

Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

Array Entity array size. If value is greater than 1 gni#t an
array else it's a normal entity

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

Condvisible If selected allow to the persistent to be used with
conditioned visibility.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetite

entity. To change it, you can either use the pribgeer
table or graphically resize the entity using yowuse

pointer.

Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.

MasterRefresh Entity refresh time on the master networks

Max Maximum value that the state can take. It depends o
the selected Type.

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

Name Unigue name that identifies the element insidecgept.

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

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

Rics Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters
management softwafarams Manager

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 toiap
Defining execution tasks.

Type Defines the parameter's data type. The defaultevafu
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this property is CJ_VOID. It may be changed either
automatically by joining an element having a dazet
different from CJ_VOID to the entity's input/outpair
manually by setting this property in the properties
window. According to the selected data type, tlagest
will have different limits and will take up a diffent
amount of E2 memory.

Value Default value taken by the state. It should be sbest
with the selected data type and therefore fall withe
range set by the Min and Max properties (for more
detailed information, please refer to optidforce
Upload Parameterg.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
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 protocolsad st parameter writing request

3
Var
Vars represent RAM memory allocations that can s$eduo process data; since they are stored in
the volatile memory, they will be set to their ddfavalues every time the machine is reset.
For each project the maximum use number of VARIB2
They have the following properties:

Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

Array Entity array size. If value is greater than 1 gni#t an
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 with
conditioned visibility.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetite

entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse
pointer.

Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.

MasterRefresh Entity refresh time on the master networks
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UNI-PRO SOFTWARE MANUAL

Maximum value that the variable can take. It degend
on the selected Type.

Minimum value that the variable can take. It defzeod
the selected Type.

Unigue name that identifies the element insidecgept.

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

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

Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.I.C.S.and EVCO parameters

management softwaRarams Manager

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

Defines the variable's data type. The default valtie
this property is CJ_VOID. It may be changed either
automatically by joining an element having a dgzet
different from CJ_VOID to the entity's input/outpatr
manually by setting this property in the properties
window. According to the selected data type, the
variable will have different limits and will takepua
different 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.e. that it falls within tlaage set
by properties Min and Max.

Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
pointer.

Page 80



UNI-PRO SOFTWARE MANUAL

Timer &

Timers are counters that are automatically incidaeereased 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 inputsbeaactivated trough the context menu:

., Properky

a Mew Library.,

Enable Clear Input
Disabile Enable: Input
Enable Refoad Inpaut
& Cuk Chrl4¥

17 Copy Chil+
Paste Clrl+l

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 pat@mnvalue, instead of a default value
(look at Max property).

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-sigole protection or timed lighting.

For each project the maximum use number of TIMERSB.

They have the following properties:

Top Sets the position where the element will be drawn,
relative 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 ouy
own notes.

Direction Direction towards which the value is changed when t

enable input is activated. If this property is setUP,
the counter's value will be increased, under tleeset
time base, starting from zero (when timer is resat)l

it reaches the value set in Max. Conversely, if teet
DOWN, the value will be decreased starting from the
value set in Max until it returns to zero.

Height Vertical size in pixels of the icon that represetits
entity. To change it, you can either use the pribgeer
table or graphically resize the entity using yowuse
pointer.

Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.

Max Indicates the maximum value the timer can take The
meaning of this property depends on the value ef th
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property Direction: if direction is set to UP, mdicates
the value that has to be reached by the timernotbke,
it indicates the starting value after a reseth# teload
input is present, this value will be the one loadsdtart
or end limit, while Max will represent only a super

control limit.
Name Unique name that identifies the element insidecgept.
Order Execution order applied to calculate this elemesete (

section "Setting the program's execution order").

Rics Field to insert useful information to VTP driver
generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters
management softwafarams Manager

Timed Allows defining in which task calculate this elenhand
the other elements linked to its inputs.
(For more detailed information, please refer toiapt
Defining execution tasks.

Type Data type is set to CJ_WORD and cannot be changed.
Therefore, the timer can take a maximum value etqual
the limit of this data type (refer to sectibata types.

Udm Unit of time that causes Timer value to changesThi
property may take the following values:

» 100 ms
» sec
» min
» hour

Depending on the value set here, the timer wikkitieer
increased or decreased every 100 milliseconds, one
second, one minute, or one hour respectively.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
pointer.

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

property.

TIMER TIMER:2 TIMER:S TIMER:4
menable gt menahle gt nenahle g menable g8
nreset (@I |:|u+ nreset (@l |:|u+ nreset (@l |:|u+ nreset (@1 |:|u+
A A A A
P, 100ms DO, zec P, min DO, hoLr
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Command In %

The UNI-PRO environment allows you to specify g&rneuser-definable commands that will
trigger certain actions. Command In objects indidhe 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 250.

They have the following properties:

Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

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

Cmd Indicates the name that identifies the command @hos
reception you want to monitor (refer to section
Commands.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetite

entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse

pointer.
Left Sets the position where the element will be drawn,
relative 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 represethe

entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse
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 valgeeases from zero to one.

For each project the maximum use number of COMMADIDT is 250.

They the following properties:

Top Sets the position where the element will be drawn,
relative 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 you
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want to send (refer to secti@@ommands.

Description Text-type description field where you can type ouy
own notes.
Height Vertical size in pixels of the icon that represetits

entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse

pointer.
Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.
Name Unique name that identifies the element insidecgept.
Order Execution order applied to calculate this elemeseie (

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 toiapt
Defining execution tasks.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
pointer.

3.4.2 Hardware

The hardware section includes all those entitias thpresent 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.

————————————————————————————————————————————

Software 8 ) 4 & & 8 B &y q"'ﬁ;i Hadware B8 & &3 B8 @ 8 § 0 i

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.

YV V V V V V
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To each of these categories the maximum use nuaflegtities for each project is 250.

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 drawn,
relative to the top edge of the sheet.

Category Set to Digitalln and cannot be changed.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetits

entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse

pointer.
Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.
Name Unigue name that identifies the element insidecgept.
Rics Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters
management softwafarams Manager

Type Indicates data type, which for Digital Inputs is GJT
and cannot be changed.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
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$toperties 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 drawn,
relative to the top edge of the sheet.
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Category Set to DigitalOut and cannot be changed.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetite

entity. To change it, you can either use the prigeer
table or graphically resize the entity using yowuse

pointer.
Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.
Name Unique name that identifies the element insidecgept.
Rics Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.I.C.S.and EVCO parameters
management softwaRarams Manager

Order Execution order applied to calculate this elemesete (
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 toiap
Defining execution tasks.

Type Indicates data type, which for Digital Outputs i$ GIT
and cannot be changed.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
pointer.

To add a Digital Output to a sheet, proceed aswauid to add a Digital Input.

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 typHR3:C, PTC, 0-5 Volt, 0-10 Volt, 0-20 mA, and 4-
20mA. This means that this type of element mayd®tluo read a probe or a generic temperature,
pressure, or position sensor.

An Analog Input is characterized by a CJ_ANALOGpuitpin and the following properties:

Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

Category Set to Analogin and cannot be changed.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetits
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entity. To change it, you can either use the pribgeer
table or graphically resize the entity using yowuse

pointer.
Left Sets the position where the element will be drawn,
relative 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 displahlue
in EIML pages.
Rics Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters
management softwafarams Manager

Sensor For every analog input you use in a project, yoedn®
specify the type of sensor whose value you wargad.
Possible choices are:

» 0-5Volt
0-10 Volt
0-20 mA
4-20 mA
NTC

PTC

The selected sensor type has to be supported by the
hardware.

YV V V V V

Type Indicates data type, which for Analog Inputs is
CJ_ANALOG and cannot be changed.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
pointer.

To read the state of an analog input added to jegirgust join its output pin to the input of alhga
or a Var. As discussed earlier, CJ_ANALOG is adtired data type that contains several pieces
of information: an Error field that indicates a pite error, and a Value field that shows its value

Note. The sensor type 0-10 Volt and 0-5 Volt probe rededt the presence of broken or not
connected probe, compared with the correct measuneaf 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,lewdthe following properties:
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Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

Category Set to AnalogOut and cannot be changed.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetits

entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse

pointer.
Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.
Name Unique name that identifies the element insidecgept.
Order Execution order applied to calculate this elemerteu

examination (see section "Setting the program's
execution order").

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

Rics Field to insert useful information to VTP driver

generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters
management softwafarams Manager

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 toiap
Defining execution tasks.

Type Indicates data type, which for AnalogOuts is obgly
set to CJ_WORD and cannot be changed, because the
only thing that has to be provided to set an analog
output is its value.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
pointer.

Button ¢
Button elements represent an action on a buttocause a button can generate the following
events:

» press
> hold down
> release
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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 Ehoperty.

Top Sets the position where the element will be drawn,
relative 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 yashw

to intercept. It can take the following values:
» ON_PRESSED

» ON_CONTINUE
» ON_RELEASE

Description Text-type description field where you can type ouy
own notes.
Height Vertical size in pixels of the icon that represetite

entity. To change it, you can either use the pribgeer
table or graphically resize the entity using yowuse

pointer.
Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.
Name Unigue name that identifies the element insidecgept.
Type Indicates data type, which for Buttons is CJ_BUZZER

and cannot be changed.

Width Horizontal size in pixels of the icon that represethe
entity. To change it, you can either use the pribgeer
table or graphically resize the entity using yowuse
pointer.

Led *

LED objects are the logical representation of theDkE found on the controller you are
programming or on the expansions connected tdis ®bject type has a CJ_LED input pin and its
value range is 0-3. By conveniently setting thikigayou can change the behavior of the selected
LED as follows:

. Off
:on
: slow frequency flash

» 3 :fast frequency flash
(Refer to sectioata types.

VvV V V
N P O
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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 drawn,
relative to the top edge of the sheet.

Category Set to LED and cannot be changed.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetits

entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse

pointer.
Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.
Name Unique name that identifies the element insidecgept.
Order Execution order applied to calculate this elemesete (

section "Setting the program's execution order").

Rics Field to insert useful information to VTP driver
generation required for the communication with EVCO
supervision softwareR.l.C.S.and EVCO parameters
management softwaRarams Manager

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 tdiap
Defining execution tasks.

Type Indicates data type, which for LEDs is obviousty ®©
CJ_LED and cannot be changed.

Width Horizontal size in pixels of the icon that represethe
entity. To change it, you can either use the priogeer
table or graphically resize the entity using yowuse
pointer.

Buzzer *
Buzzer objects are extremely useful in all thodeasions that require an audible alarm to be
sounded. For example, it could prove very convdri@enable a buzzer to warn about a potentially
hazardous condition or in an emergency situation.
To do so, just add a Buzzer object to your progeat join it to an algorithm having a CJ_BUZZ
output.
Depending on the buzzer's input value, its stalibeiset to the following modes:

> 0: off

> 1:0n

» 2 :slow frequency beep
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» 3. fast frequency beep
(Refer to sectioata types.

Top Sets the position where the element will be drawn,
relative to the top edge of the sheet.

Category Set to Buzzer and cannot be changed.

Description Text-type description field where you can type ouy
own notes.

Height Vertical size in pixels of the icon that represetits

entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse

pointer.
Left Sets the position where the element will be drawn,
relative to the left edge of the sheet.
Name Unigue name that identifies the element insidecgept.
Order Execution order applied to calculate this elemeseie(

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 tdiap
Defining execution tasks.

Type Indicates data type, which for LEDs is obviousty ®©
CJ_LED and cannot be changed.

Width Horizontal size in pixels of the icon that represetme
entity. To change it, you can either use the priogeer
table or graphically resize the entity using youwuse
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 aatietime, 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 whick 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 draelative
to the top edge of the sheet.

Category It is set to Clock and cannot be changed.

Description Text-type description field where you can type iouy
own notes.
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Height Vertical size in pixels of the icon that represdhts entity.
To change it, you can either use the propertieke tab
graphically resize the entity using your mouse f&in

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

Name Unique name that identifies the element insidecgept.

Rics Field to insert useful information to VTP driverrggation

required for the communication with EVCO superuisio
software R.I.C.S. and EVCO parameters management
softwareParams Manager

Type Indicates data type, which for Clock objects isiobsly
set to CJ_DATETIME and cannot be changed.

Width Horizontal size in pixels of the icon that reprdasethe
entity. To change it, you can either use the progetable
or graphically resize the entity using your mousefer.

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.

—p |E-ll Standard

+-fa Arithmetic

F# Bistable \
Fa Bit Shift

Fo Comparators

T[] [ [ [F

Groups |

Libraries _
of Counters Categories
category of Standard

F# Edge Detection group
P Linear

Fo Logic

P Mot Linear

P Selection

P Timers j
P Timing

System

P Analog Inputs N\
P Analog Outputs
P Browszer

B CAN 1ot Categories

Ba CAN 2nd

Fo Histary > of System
Fa Identity group

Fo Modbus
Fo Paszword

P System J

~—

e [ [ [ [ [ [ o [ [ e [ [ [ [ [ [ [

StandardandSystengroups are the two default groups of the UNI-PR@alies, you can add other
groups and extends it with new categories createwg libraries.
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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,eisaw 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 Pagdrom the menu or clicking tt = icon in the toolbar will
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.

3.5.1 Toolbar

The EIML toolbar lists the elements that you cad talthe page: Texts, Variables, lcons, Combos,
Tables, Lines, Rectangles.

EML | A V RIE B N\ 0O

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 théb@awaand 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 dlsjend have the following properties:

Name Unique name that identifies the page inside a ptoje

Id The Id property is a numeric index ranging fromol t
240 that allows you to identify the page inside@jqxrt.

PreviousPage If different from <NONE>, indicates the previousgea
that will be loaded when the LEFT key is pressed.

NextPage If different from <NONE>, indicates the next padmeit

will be loaded when the RIGHT key is pressed.

TimeoutPage If different from <NONE>, indicates the page thatlw
be loaded when timeout, set in Timeout property,
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expires. This page is loaded also when ESC key is
pressed. If its value is <NONE>, the user interface
default page will be loaded.

If different from zero, indicates the number of Geds
that have to elapse since the last key was prdssfede
the previous page (set using the Previous Pagegy)p
is automatically recalled.

Indicates the language used to write the page. The
controller has a system variable that indicates the
current language: every time a page with a speldfis
requested, a page in the current language will be
searched first.

Indicates the protection level of the page: theldis
that requests the page needs to have an authonzati
level equal to or higher than the level of the pdfé
doesn't, there will be a password prompt requesting
enter a password with a higher authorization level.

Indicates if encode the page. When variable ard urse
the page, selecting this property, the flash siz¢he
page is reduced, recovering memory space. The
encoded size of the page appears above the orgjzel
“Page Size”.

Description field (to write possible notes).

If checked avalils the circular navigation of theneénts
with the Focusindex proprety selected. So, when the
cursor is moved on the last element of a page #&xé n
element actived by the cursor will be the firsttbé
same page.

If selected allows to storage the Focusindex ptgper
during page navigation.

If selected allows to use the Conditional Visilyilibn
the EIML pages.
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3.5.4 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.

_______________________________________________________ Mame Textl
I Left 16
. Top 16
EM y T e % t Width nz
I Height 40
Facuzsindex i
MHode i
Caomnatd <MOME:
Pararm o
Align LEFT
Fontzize 0g=02
tode WORMAL
Text My Text |
o OK &) Cancel
Text value

Page Size: 29 bytes
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A
Text
The text element allows you to add descriptionsyai® 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".

Name Unigue 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 irchwhi

Command and
Param

the element will receive focus when moving the aurs
The permissible range is 0 to 255. If set to O, the
element will never be selected by the cursor. tfteea
different value, defines after how many cursor
movements it will be selected (for those who are
familiar with Windows programming, it is the same
concept as the Tabindex of controls).

These two properties allow a text to send a comnt@nd
the controller. An action may be attributed to tévet by
setting a command different from <NONE>. When the
cursor is over this element and the "Enter" key is
pressed, it will be requested to the controlleexecute
such command with the parameter set in the param

property.

Align Permissible values are LEFT, CENTER, and RIGHT
which indicate left, center or right alignment
respectively.

Fontsize Describes the font size used to write text. FomgXa,
if you use an 8x8 font size, a character will bpiXls
high and 8 pixels wide.

Mode A text may be displayed in four different modes:

» NORMAL

> NEGATIVE

» NORMAL-BLINKING

» NEGATIVE-BLINKING
If the state is NORMAL, the text will be displayedl
black on a white background; conversely, NEGATIVE
will display a white text on a black background.
If you select the "blinking" modes, the text willsa
blink in the respective modes.

Text Represents the text you wish to display.
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To add text to a page, select thext icon in the EIML toolbar and draw the area to bediby the
text in the page by holding down the left mouse &eg dragging the pointer.

N

On releasing the key, a text element set to thautlefalues will be drawn.

T e x 1t 1

Now, to enter the text you wish to display, opee fnoperties window (for example by double-
clicking the text element) and change the Text priypas required. After that, you may go on
setting the remaining properties (Fontsize, Aligtt,) and the element will be displayed with a new

look:
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Variable objects allow you to display and, if reggl, set the values of internal states, inputs,

outputs, etc.
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To add a variable to a page, proceed just as yaddito add a text.

________________________________________________________________ Top

HideDecimals

0

Fontsize [2x03
Mode NORMAL
align RIGHT
Edit -
Fiefrezh W

The variable element may be linked to a projeciabée: to do this, select théar property (set to
<NONE> by default) and click the button that apged window will open, where you can select

Marmne

& Cancel

Mame l\r"ar‘l—
Left ]
16
wiidth 128
Height 16
Focusindex o
War <MOME>
Entityh ame
Decimalz o

one of the project entities whose value you wistisplay.

Ll =
E ity | Father sheet |
DIGITALIMT Sheetl
DIGITALOLTT
LEDN Sheetl
LED2 Sheetl
F&R1 Sheetl
WaR1 Sheetl
VAR Sheetl

o OK & Cancel |
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Below we will discuss the properties of variables.

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 irchwhi
the element will receive focus when moving the curs
The permissible range is 0 to 255. If set to & th
element will never be selected by the cursor. tfteea
different value, defines after how many cursor
movements it will be selected (for those who are
familiar with Windows programming, it is the same
concept as the Tabindex of controls).

Using this property you can link a project entguc¢h as
Var, Par, Pers, DI, DO, etc.). Select this propenty
click the button that will appear: a window wilpen,
where you can choose one of the project entitiegseh
value you wish to display.

Number of decimals used to represent the value3]|[0.
This is a read-only property and is automatically s
when the entity you wish to display is joined (see
Precisionunder entity properties).

Allows you to change the number of decimals that yo
wish to hide. This property can assume any value
between 0 and the value of the Decimals property an
has the purpose of hiding some decimal digits.

Describes the font size used to write text. Fomela,
if you use an 8x8 font size, a character will bpiXls
high and 8 pixels wide.

A variable may be displayed in four different modes
» NORMAL
> NEGATIVE
» NORMAL-BLINKING

» NEGATIVE-BLINKING

If the state is NORMAL, the variable will be dispéd

in black on a white background; conversely,
NEGATIVE will display a white variable on a black
background.

If you select the "blinking" modes, the variabldlalso
blink in the respective modes.

Allows you to align the variable to the left (LEFTat
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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 the focusindex property to be set to aleval
different from zero).

Refresh If the Refresh property is enabled, the variablé be
continuously requested; otherwise, it will be refred
slowly so as to avoid overloading communication
between controllers.
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Icons make EIML pages "better looking", allow youdisplay a state or activate a command.
Below is a detailed description of all icon projest

Name
Left
Top
Width
Height

Focusindex

Command and
Param

Var(*)

Filename

Mode(*)

Unigue 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 irchvhi
the element will receive focus when using the aurso
The permissible range is 0 to 255. |If set to & th
element will never be selected by the cursor. iftsea
different value, defines after how many cursor
movements it will be selected.

These two properties allow a text to send a comnt@and
the controller. An action may be attributed to téet by
setting a command different from <NONE>. When the
cursor is over this element and the "Enter" key is
pressed, it will be requested to the controlleexecute
such command with the parameter set in the param

property.

The Var property allows you to join an entity te ticon
just as you would do with variables.

However, unlike variables, here you are only alldwe
join CJ_BIT and CJ_BYTE type entities. Depending on
the value read on the entity, the icon will be tigpd in
the following modes:

» 0=NORMAL

» 1=NEGATIVE

» 2 =NORMAL-BLINK

» 3 =NEGATIVE-BLINK
The filename property indicates the source imagmfr
which the bitmap was loaded. With this property you
can change the icon after it has been added to the
project. You can only select icons in Windows bigma

graphic format that will be loaded and converted to
black/white.

An icon may be displayed in four different modes:
» NORMAL
» NEGATIVE
» NORMAL-BLINKING
> NEGATIVE-BLINKING
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If the state is NORMAL, the icon will be displayéd
black on a white background; conversely, NEGATIVE
will display a white icon 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 ofte
the value of the entity linked to the icon will be
requested. If the icon is not linked to any entityis
property will be ignored.

Note(*). When theVar property is set, the Mode is aligned with thatpemy, whatever is the
Mode property.

Page 102



UNI-PRO SOFTWARE MANUAL

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 irclwhi

the element will receive focus when moving the ours
The permissible range is 0 to 255. If set to O, the
element will never be selected by the cursor. iftsea
different value, defines after how many cursor
movements it will be selected (for those who are
familiar with Windows programming, it is the same
concept as the Tabindex of controls).

Var Using this property you can link a project entguch as
Var, Par, Pers, DI, DO, etc.). Select this propenty
click the button that will appear: a window will e,
where you can choose one of the project entities to
which you wish to link the value.

Fontsize Describes the font size used to write text. Fomepla,
if you use an 8x8 font size, a character will bpiXels
high and 8 pixels 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 the focusindex property to be set to aeval
different from zero).

Refresh If the Refresh property is enabled, the variablé be
continuously requested; otherwise, it will be refred
slowly as to avoid overloading communication betwee
controllers.

The distinctive feature of Combo objects is the Gorwizard, 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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MHame W
peendeocdoc bl b Left 16
i Top bl

Yfidth aa

Height 16

Focusindes a

War <MOME>

E ritityt ame

Fontzize 0e=08

Align RIGHT

Edit -

Refresh ]

&) Cancel ‘
Marne

Page Size: 29 bytes

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 Comhaakl from the pop-up menu. The
following window will appear:

Combo Wizard ]

Type: |Te:-:t j

|Te:-:tE-:umI:u:u1 '#' Add | -, Property
T extCornbol = R

TextCombaoz? ﬂ

TextComnbin3

T extComnbod

= Up
a Crown

To link texts or icons to the values of the joiretity, select the type of object you want to add
from the drop-down menu (Text/Icon) and assignraento 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 wheaskiés 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 lied aresProperties. To find out the meaning, refer
to the properties of Texts and Icons.

To see an example on how to use Combo objects, teefae Icon sample included in the Samples
folder.
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Table

Tables are an additional innovative object typegies] to help you develop graphical interfaces
and characterized by beisgrollable.

Therefore, using tables you will be able to disdeyge amounts of data without needing to load
more than one page.

If we add a table to a page, we will be able t@ldig its properties:

Name Unigue 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.

Nrow Indicates the number of visible rows in a tableisTh

property is calculated automatically based on table
height, row height, and whether or not the table ha

headers.

RowHeight Defines row height in pixels. It is logically lindeto
table height, header display, and total numberabfet
rows.

Fontsize This property defines the font size of all textneémts

displayed in the table.

Header Set this property to select whether or not to aigpl
column headers.

Borders If enabled, table borders will be displayed, othsew
they won't.
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To add objects to a table, use Table Wizard Extended (right-click the element and then choose
Table Wizard Extended).

""""""""""""""""""""""" % cut Chrln
: [ﬁ Copy ChrlH+-C
7 Paste Chrl+y
x Delete Del
18] Select Al Chrl+a
Bring Forward
Send Backward
The following window will appear:
Table Wizard Extended X
Caoll -

—h

L= == I Y O - T I O O T I Y ¥

=
<

TEXT
b
VARIABLE e
COMBD i axano
ICON L's =
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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)

Table Wizard Extended X

Coll A

—h

-, Property

# cut
qﬁ Copy

=_| Paste

> Delete

Q Mave Up
a Mave Dawn
ﬂ Maove Left
n Mowve Right:

L= == I Y O - T I O O T I Y ¥

M1 Column Property

=
<

: Iﬁl . Add Column

I Ll " Delete Column

TEXT
i‘|| Marve Column Left B
VARIABL M Move Column Right
COMED I I xa
ICON L' v

For each column you may set column title, widtrgder and alignment selecti@plumn Property
or to change the column position wiktove Column LefandMove Column Right

To insert the required elements to each colunseicessary to select it from the list on the otto
and use your mouse to drag it to the desired paositi column:
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Table Wizard Extended X

Coll Col2 A
1 TextTabl YarT ab2
2 TextTabz YarTabl
3 TextTab3  Com--™*
-+, Property
4 TestT abd - ——
& Link Entity
] [ Shaw Entity
6 g Cut
] Copy
ki __| Paste
] . Delete
9 2 Move Up
a Maove Down
10 ﬂ Move Left w
I_J Mowe Right
TEXT M Colurn Property
YARIABLE ,H, &dd Column
COMBO 1 Delete Column '_.,
ICOM i‘|| Mave Caolurmn Left
||'i Mawve Colurnn Right

Using the positioning buttons on the right-bottomest is possible to move the selected item into
the table: to move it among rows and columns yoteha click the corresponding arrows, instead
to delete it you have to click on the X in the mi@dro change the properties of an element, select
it and selecProperty from the contextual menu, or double-click on theused element.

From the contextual menu (right-click on the seaddcitem) 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 prigeiyou will need to show theéombo 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.
Insert into the column a text, a variable, a
Curl+1, Curl+2, Crl+3, Ctrl+4 combo or an icon respectively.
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Line N
To make an EIML page more graphically attractivay ynay also add lines to it by press,,\,’:, :
A line has the following properties:

Name Unigue name that identifies the element insidecgept.
X1 X coordinate of the point you clicked first

Y1l 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 eithaclbbr

white.
Rectangle L]

To make an EIML page more graphically attractivey ynay also add rectangles to it by pressing
L] . A rectangle has the following properties:

Name Unigue 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 eithaclbbr
white.

Filled Indicates whether or not the rectangle should bedfi

with the specified color.

Page 110



UNI-PRO SOFTWARE MANUAL

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#jnmgsen Event Historian, resetting parameters
with defaults, and informing another machine comed 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 Byskem and valid for all products (warning:
certain products might not respond correctly tdaserpre-set commands because they havbhe't
corresponding function; for instance, tBese Historiancommand will not work on those devices
that do not have the event logging feature). Indde of environment and project commands, their
values may be assigned at the developer's disoréflee 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 shalaes system
commands available and allows you to add or changgonment and project commands.

Crnd Dezcrption L
.................................................... = rgLEHH
22 System Prg Level? Request zecond programming level
23 Syztem Prg Leveld R equest third programming lewvel
24 Syztem Prg Lewveld R equest fourth programming level
25 Syztem Prg Levels R equest fifth programming level
51 Envirament Resethlams Reset All Alarme
151 Project LoadPagedlarm Load Alarm Pages
v
o |21 j =k Add
Type |S_I,Istem j -
= [elete
Mame |F'rg Lewvell
Drescription |Hequest firzt programming lewvel % Replacs
m Cloze

By convention, values are reserved as follows: fioto 50 for system commands (pink), from 51
to 150 for environment commands (violet) and frdsd 10 250 for project commands (yellow).
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The structure of a command is composed of thrédsfie

>

>

>

COMMAND: indicates the numeric value of the commard name is linked to each
command, which is pre-set for system commandsd Mali all projects for environment
commands (51 to 150), and project-specific forgrbfommands (151 to 250).

PARAMETER: is a 16-bit value linked to the commaimkpending on the command, it
may be seen as a single field or as the combinafiseveral fields.

NODE: is the value of the network element sendorgéceiving) the command. This value
is assigned by means of the corresponding join ewind

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 activatedhthetrigger inputgoes from zero to one.

Below is a list of all availablsystem commandand their meanings:

>

vV VV VY Vv Vv V¥V VYV VYV VYV V V

Load Page Command to request/send a page. The correspopditagneterindicates the
index of the requested page.

Mute Buzzer. Command to silence the buzzer at the card idedtlfy thenode If the node
field is set to broadcast, this command will sikeadl elements in the network.

Sync Clock Command to synchronize the clock of the destmatiode 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 applicaiarameters (warning:
this operation may take some time to complete).

Restore Par Drv. Command to restore all system parameters from bidekup copy
(warning: this operation may take some time to dete.

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 domeeto complete).

Upload Par App: Command to load all application parameters fropr@gramming key
(warning: this operation may take some time to detey.

Download Par App: Command to save all application parameters toogramming key
(warning: this operation may take some time to ceta) .

Erase Historian. Command to erase the Event Historian (warninglath will be deleted) .
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 tedlsst index relative to
the safety level 1-5 (to enable this features dperan the system parameter
EnablePrgLevel
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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 conwtgorithms. 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 enableplaying 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,pdiges 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 sg@arch the list of alphanumeric pages and dyspla
the page found there, but conveniently resized.

In general, navigation between pages is made gessilough a mechanism that uses Lthad
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 eterpanel using the CommandOuts in response to a
"key pressed” event. In this case, in additionhe page ID, you will also need to define the
required browser type in the Param input, accortbrie following table:

=¥ UNI-PRO Project_0

=) Sheetl
#ir] ALG1
=] Displap 120:32
|5 Page2 (1)
=-{] Displap 128264
|| Pagel (1) DI SPLAY 7-Segnents 3 Digit =0
=] Display 20=4 DI SPLAY 7-Segnents 4 Digit =1
] Paged [1] 4X16 ALPHANUMERI C DI SPLAY = 2
=121 Display 240x128 4X20 ALPHANUMERI C DI SPLAY = 3
] Page? 1] 128x64 GRAPHI C DI SPLAY =4
=121 Display 240x140 240x128 GRAPHI C DI SPLAY =5
2] Page3(1] 240x140 GRAPHI C DI SPLAY =6
=21 Displap 3 digits 120x32 GRAPHI C DI SPLAY =7
|5 Pageh(1]
=] Display 4 digits
|5 Pagek (1]

Setting PreviousPage NextPageand TimeoutPageproperties it is possible to define navigation
between pages. By assigning them values diffemem <NONE>, it is possible to define which
pages load respectively when pressing LEFT, RIGHESC key.

In addition, settinglimeoutand TimeoutPageyou 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 protelevels that may be assigned to each EIML
page by setting theevel property. Each level is linked to a different passl 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 controllethta$ollowing password set-up page:

Fassyord
Leye] 1o !!!!FIIII
Leye] 2
Leye] 30 3333
Leye] 9 4444
Leye] 5 5335

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

[nkut 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 agtr@eriod 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 linksesftities can be executed in three 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 one of the high priority tasks
(Timed100ms and Timed5ms), which execute underrunées every 100 and 5 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 dlie © 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

Controller

¥

> |
&
¥ 1
¥ ¥ ; % -
4

In this case, we want output Y to be calculatedh®gyalgorithm 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 rmyberation will be ensured if the Order property
of Y is higher than (or equal to) that of X, buwer than that of Y_1. Therefore, a possible
combination is:

> Order X =0
> OrderY =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 libraae$e displayed.

R TRIG_1
—wmin &£ ouf
Offset: 0

AlignafternitOn

To activate this function go to:
1) Menu View->View Offset Label

B up
[ﬂ Back.
m Mexk

jf’ Zoom

T2 Project Inspector
E - Log Viewer...

Ed View IJO Label
I ]view Offset Label

£ view Oukput wWindow

“, View Property

Or

2) FromSettings

Designer

v &sk Corfim “When Delete Elements

IV Force Horizontal Amows

v Check EIML Link

v &utornatic Focuslndex On 7 Seg Display

F11

Prefemed Zoom: 50 -

¢ oot EIMLPage ForlD
[v “Wiew Entity Offzet
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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

# Calls List =13

Main | Timed 100mS | Timed 5ms |

[dx | Entity M ame | Father Sheet | Order |
_ Sub_Shest? i
2 TIMER1 "*M Sheat] 0
3 Identity CJ_amal | = Show Enticy AMALOG_GET_FIELDS 2 0
4 Identity_CJ_AMAL B8 show Al Entities ANALOG_GET_FIELDS_1 n
] WaF 4 Filter By Sheet Sul:u_S heet? 1]
5 ViR 2 Shest] 0
7 LE 2 2] Refresh Sub_Shest? 0
g LE_1 Sheet] 0
9 DIGITALOUT2 Sub Shest? 0
10 LED3 Sub_Sheet? 0
11 LED4 Sub_Sheet? 0
12 DIGITALOUTI Sheet] 0
13 LEDA Sheet] 0
14 LED? Shest] 0
Filter Entity HTHL Documentation
&+ Show Al Entities (2] Refresh || ¥ Save Main

[ Save Timed 100mS  [q) Save
" Filter By Sheet: m Cloze

[~ Sawve Timed SmS

The calls are subdivided into three sections (osretask) 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 sedddtem) 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 thidyentities of a particular
sheet to have a most accurate view of that you teacntrol .

To select the desired sheet you can select it tresrcombo also clicking on the row’s table that is
referred at this one.
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& Calls List (=13
Main | Timed 100mS | Timed 5m3
[ | Entity M ame Father Sheet | Order |
TIMEE 2 Sub Sheet?
5 VR4 Sub_Sheet? ]
7 LE_2 Sub_Sheet? ]
= DIGITALOUTZ Sub_Sheet? ]
10 LED3 Sub_Sheet? ]
11 LED4 Sub_Sheet? ]
Filter Entity HTHML Documentation
(" Show &l Entiies (@) Refrzsh | | ¥ Save Main
_ [ Save Timed 100mS 4y Save
f+ Fiter By Sheet. |Sub_Sheet2 :|v Bl Close [ Save Timed Bms

Anyway is possible to return at the general vieleaeng Show All Entitiesand clicking orRefresh
button or selectinhow All Entitiedrom the contextual menu.

Using Savebutton you can save the selected table into an Hiilé 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.

b =7 Calls List

Main | Timed 100mS | Timed 5mS |

I | Entity M arme | Father Sheet | Entity Order | Fieal Order | ~
1 cale_enableShutter calc_enableShutter -1 -1
2 UC)_R_TRIG_1 F_TRIG_1 1] i B
3 cale_chtClozeShatter .. AligndfternitON 1] 0
4 chtClozeShutter_boOM  AligndfterUnit0 N 1] 0
] cale_forceD own Sheet1 1] 0
B cale_enableShutterReg  ShutterRegulation 1] 0 e

FilterEntity HTML Documentation
& Show All Entilies (2] Refiesh | | ¥ Save Main

v Sawve Timed 100mS Save |
¢~ Filter By Sheet: I.&Iignﬁ-‘«l vl [l Close E:l

[~ Save Timed GmS

o

calc_cntCloseShutter_byOn

1 off20n cntCloseShutter_byOn
u nad out

[ prev p Order: 4
Order: 5

In this case it is immediate understood that threabée is calculated right after the algorithm.
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4.6 Sorting internal variables

In order to access the controller's internal vdeislihrough 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/Position..from the menu to open it):

#’ Export Entities |:|E| E|

Digital Varz RegisterVars l

ANALOGINT seard | X

CIGITALIMT -

DIGITALOUTT Adch | Entiy A

PART 1 Emply

VAR 2 Empty

WaR2[0] 3 Ermpty

WaRZ[1] 4 Empty
5 Ermpty i
5 Ermpty
¥ Empty "
g Empty
9 Ernpty ¥
10 Ermpty
1 Emphy b
12 Empty
13 Ernpty
14 Empty P
15 Empty
16 Empty
17 Ernpty
18 Ermpty
19 Empty
20 Empty
21 Empty b

Exported registers: 0
HTML D ocumentatian
E:| b odbus Documentation m CAMopen Documentation
m Cloze

On the left side there is a list of all projectiahtes, while on the right side there are two addiél
lists that can be selected by clicking the corragpty tabs:Digital Vars and Register VarsTo
make search easier, use the combo found at thkeftoporner 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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#’ Export Entities

i Reqister %
|41l Entities o] | DighalVare REgEervas

Search | S|

Addr | Entity A
1 ANALOGIMI
2 Empty
3 DIGITALIMT
4 DIGITALOUTT
5 E rply ry
5 Ermpty
¥ Empty A
a PART [Law) v
g PART [High)
10 WAR2[0] Y
11 WARZT]
12 Empty
13 Ernpty
14 Ermpty &
15 WART
16 Empty
17 Ernpty
18 Ermpty
19 Empty
20 Emoty N

Exported registers: 8
HTHL Documentation
E:| b odbus Documentation m CAMopen Documentation
m Cloze

As a result of this operation, the name of thealdea will disappear from the list on the left anl w
appear in the list on the right, at the positioticated in the 1D column.

Using this drag and drop method you can move temehts to the list of exported variables or
bring them back to the list of variables that hawebeen exported yet.

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
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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.

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

Following there is an example of the created docuatmn for the CANopen protocol.

CANOPEN VARS DATABASE DOCUMENTATION

File Name : C:\Programs\UNI-PRO\Test.ucjp
File Date : 08/04/200¢&
Project Name : UNI-PRO Project_0
Project Author : EVCO Group
Project Description : Test projec:
Project Number : 1
Project Version : 2
Project Revision : 0
Project Variation : AB

OBJECT DICTIONARY: UNI-PRO VARS

Id | Index |SubIindex| Name Value Min Max Description | Mode
0 [ Ox3C01 0x0000 | Analoglr - - - R/O
2 | 0x3C01 0x0002 DI_1 0 0 1 R/O
3 [ Ox3C01 0x0003 DO 1 1 0 1 R/O
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7 | 0x3c01 0x0007 | Parl 3 -2147483648147483649 RIW

9 | 0x3C01 0x0009 | Var2[0] 0 0 1 RIW,
10|0x3C01| OX000A | Var2[1] 0 0 1 RIW
14|0x3C01| Ox000E | Varl 12 -32768 32767 RIW

The Modbus document contains the information tessdo the project variables through Modbus
read/write commands a@bils andregisters
Following there is an example of the created docuai®n for the Modbus protocol.

VARS DATABASE DOCUMENTATION

File Name : C:\Programs\UNI-PRO\Test.ucjp
File Date : 08/04/200¢&
Project Name : UNI-PRO Project_0
Project Author : EVCO Group
Project Description : Test projec:
Project Number : 1
Project Version : 2
Project Revision : 0
Project Variation : AB

DIGITAL VAR L IST

Id Name Value Description Mode

REGISTER VARS LIST

Id Name Value Min Max Description Mode
1 [Analogin - - - R/O
3 |DIL_1 0 0 1 R/O
4 |DO_1 1 0 1 R/O
8 |Parl (Low) 3 -2147483648 2147483648 R/W

9 |Parl ( High)
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10 [Var2[0] 0 0 1 R/W
11 [Var2[1] 0 0 1 R/IW
15 |Varl -12 -32768 32767 R/W

Page 124



UNI-PRO SOFTWARE MANUAL

4.7 Conditioned Visibility

The conditioned visibility allows to hide configtian parameters and status according to particular
configurations. Some entities could be only visitfla 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 othernd®, all not relevant configuration entities wittn
be showed by the user interface. For a user it'sensample to scroll the user interface and the
search and the settings of a specified entitiedamter. 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 variesy 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 Modbugquol with Export Entitiestool.

3. To define the algorithms that rule as display atehihe interested entities. Using firmware

function void CJ_SetCondVisBit(word idx, bool value)

All the points must be correctly made else the dortked visibility of the entities will be no effec

In the alphanumeric 4x20 display and in the graftd©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 algonththe visibility of an exported variable at the
“idx” address on Modbus protocol. Function use two petans:
[0 word idx are the Modbus address entity exported on Mogbotecol (toolExport Entitie$
[0 bool value get the entity visibility. This parameters cobkel 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 alwayside.

A function call asCJ_SetCondVisBit(idx, 0) made the entity at thex address alwaysgisible.
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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 tmndvisibleproperty of both entities.

l_.S‘fetu StatuzB

precigion

HIGH
32767
-32768
Statuzd,
0
0

Main

CJ_SHORT
0
52

Statusa r.StetuB

e )

lf

precision

Property StatusB

32767
32768
StatusB
a
]

Fain

CJ_SHORT
a
52

o OK

Conditional visibility

[ e _© ool |

Conditional visibility

&) Cancel

As told before the two variables must be exported/iodbus table:

& Export Entities

- BX

DigitalVars Fegister Vars

—
DIGITALOUTT Adde | Entty [
P4R1 1 Empty
VAR 2 Ernpty i
WaR2[0] 3 Empty N
WaARZ[] 4 Statusd, . L.
5 Ensl » | With Export Entitiestool export
1| .
; Emﬁtﬁ . | the variableStatusAat the address
I .
5 e 4, and the variabl8tatusB at the
10 StatusB
T # | address 10.
12 Empty
13 Empty
14 Ermpty b
Exported registers: 2

HTHL D ocumnentation

|§:_'| Modbus Documentation @| CANapen Documentation

m Cloge

Now it's possible to write the algorithm to ruledisplay or hide the two variables. In the example
we want to:
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[0 with PO01=0 the StatusAis visible (with ON value), and tH&tatusBis hide
[0 with PO01=1 theStatusAs hide, and th&tatusBs visible (with ON value)

The algorithm to rule the conditioned visibilityeathe following:

E4 C Algorithm Editor, - Name: calc_condVis_StatoA_B - Category: calc_condVis_StatoA B
File Edit Marker IfO Help

e

Inputs i Category

EName IName |Dim IT_vpe calc_condviz_Statod, B ;I Change Categons..
- ! BT - Editor
v Edit

if (POO1==0)
{
CJ_SetCondVisBit (4, 0); //Statusd visible
CJ_SetCondVisBit (10, 1); AAStatusB hidden
i

dpadd | S oty | = Remove| e

Output CJ_ZetCondVisBit (4, 1); //Statusid hidden

CJ_SetCondVisBit (10, 0): f/StatusB visible
EName IName ]Dim JT_l,lpe 4

out 1 CJ_BIT
return 0O;
3 >
® badify... & Cancel

Same result we have as re-write the algorithma@mdition for the functiowalueparameter:

Editor
v Edit

CJ_SetCondVisBit (4, (POD1==1));:
CJ ZetCondVisBit (10, (POOL1==0));

return O;

o Ok ) Cancel |

The user interface effect on 4x20 (V-View) or or®2428 (V-Graph) are the following:

With P0O01=0: With PO01=1:
FARl=8 StatusA 0N FAaERli=1 StatusAH ...
StatusB . .. StatusBE OHN

The 7-segments display user interface effect aréalfowing, the row with th&tatusAor StatusB
hidden will not be displayed in the table:

Without conditioned visibility: With P001=0: With PO01=1:
StatusX | 1
StatusA | ON StatusX | 1 StatusX | 1
StatusB | ON StatusA | ON StatusB | ON
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4.8 Sorting EIML elements

The elements added to an EIML page (texts, vasaltens, 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:

NAVEZEE\ND

Combod
Textl
Text3
Textd
Texth
Textk
Cambo2
War2
Ward
Ward
Warl
Tablel
Teut2

ove lp ove Down . Property utoSart
r u r D 4 P = AutaS

Design  Sort

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 diga 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. Thdilw sorted starting from the element positioned
on the top left side of the page and finishing wite element on the bottom right side.
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4.9 Project settings

In addition to general data, such as name, autheation date, project and version number, each
project contains a certain number of settings dhmaracterize 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 clic A and open the project properties
window.

4.9.1 Version Info

In the Version Info window, you can set the projeatnber, version, revision and variation for the
user’s project.

New UNI-PRO Project X]
General “ersion Info l Histarian] Defines] Dptimizatians] Change Log]

Project Mumber: 15 ﬁ

Project Yersion: 2 :II

Froject Revizion: |1 :II

Project Yanation: | AB -

Vendor |D: 1

‘%, Create Q Cancel

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 equals thely are
different for the EIML pages language or for therdweare
could not be necessary singularize they with deiiemumber
or version. It could be useful singularize they yomlith a
variation so the projects target data will be thms.

This information is always modifiable.
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In the Historian window, you can enable and configthe event&alarm recording functions
available in certain UNI-PRO controllers.

Modify UNI-PRO Project data E|

General] ersion Info  Historian ]Defines] Dptimizations] Change Log]

Enable Hiztarian 3

Historian Configurations

Hiztary Events l'lﬂi;l
MNumber: =1

Reqizter Maode

nim

& Cancel

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 (FirstAimst 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 eventbeilverwritten.

Enabling the Enable History Valueproperty is possible also store a value assatitighe event

of historical.

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 lthgtoryWriteEventsystem library, to read an event from
the historian use thidistoryReadEvenibrary (refer to documendNI-PRO: Standard Librarie$.
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4.9.3 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 tlakienup your project.

Modify UNI-PRO Project data E|

General] Yersian Info] Histarian ~Defines l Dptimizatinns] Change Lu:ng]

Define | W alue |
STATUS_OFF 0

Delete | % Heplau:e| g Up ‘ ﬂ Du:uwn|

|STATUS_ON n

&, Modify ‘ & Cancel

To add a define, type a unigue name in the leftlooder the list and preggld Doing so will cause
the define to be added to the list. If you wishassign 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 prd2splaceto confirm.
To delete it, presBelete

4.9.4 Optimizations

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.

Modify UNI-PRO Project data X
Generall ‘Wersion Infol Hislorian] Defines Optimizations ] Change Log]
b ain
Loops Mumber: 10 j
Cannpiler
Optirmization Level: ="
p 3 =
EZ Copy
¥ Enable E2 Copy

& Cancel

Loops Number : Using this configuration it is possible to spedifie number o&ctions
calculated in a group. For very large projects, ibgreasing this
number it is possible to speed up the main program.
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Optimizations Level: Optimization level of the compiler.

E2 Copy : The flagEnable E2 Copyallows you to enable or inhibit the copying
of the configuration and application parameter&E®omemory using
system commands.

4.9.5 Project Change Log

To help the user keep track of changes made tweatheus 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 fahegersion.

Modify UNI-PRO Project data E|

General] Wersion Infu] Historian] Defines] Optimizations  Change Log l

2640372008 - Prj 21.0 &4

- Second Felease notes...

4 Cut
18/01/2008 - Pri1.1.0 A4 |_'|3 Copy
- First Aelease notes... =_| Paskte

k

& Cancel

Clicking with the right mouse button on the winddavis possible to view the corresponding menu
that, in addition to the classic Cut/Copy/Past@ast 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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4.10 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
> VTP Maker

The General screen contains thBownload, Projects, Designesnd Compiler sections. All the
options of which will be analyzed here below:

Leneral l Eraphics] YTP Maker] Debugger]

Download
[v Force Upload Parameters
Default COM Port: | COM! | B v Dot
[v Background Download
Projects

Default Projects Direchony:

|E:"-.F'rn:-grams'\LlNI-F'FIEIEF'n:niec:ts J

Backup directany:
|E:"-.F'rn:-grams"~UNI-F'F|D'\B ackup

W Auto increment revizion when backup project's files

Designer
v Azk Confim When Delete Elements Freferred £oom: 100 j
v iew Entity Offzet
v Check EIML Link. [v Automatic Focuzindes On ¥ Seg Dizplay

v Sort EIMLFage For D

Compiler
5 =
0] save ............ gr ..... . — & Defs
Default COM port : Serial port used for downloading operations.
Force upload parameters : Forces the rewriting of the parameters in E2 duthm initial
execution after downloading.
Full download : Forces the full downloading of the entire execwgatile. To

speed up the downloading options, it is possiblengelect this
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option and, after having correctly deleted the Hlasemory
present in the microcontroller, proceed to downloatly the
flash memory used.

Background download: Allows to operate on the project during the dowdlphase.

Default projects directory : Default directory prompted for saving project files

Backup directory : Directory used to backup the project files (referttie Project
backupparagraph).

Auto increment revision when By activating this option, each time that backugragions are

backup project’s files : performed on project files, the revision number |wil
automatically increased, otherwise the user willvehao
perform this operation.

Ask confirm when delete Activates or deactivates the request to confirm eresing of
elements : entities and the EIML components.

Preferred zoom : 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 @molb

Check EIML link : Checks that all the elements which can be linketh wihe
entities present in the graphic interface sectiom @roperly
connected. Check this during the graphic interfsiceulation
phase.

Sort EIML Page for ID: When enabled, it causes the EIML pages to be sadearding
to the Id properties; otherwise they will be displayed in
alphabetical order.

View Entity Offset: If enabled, allow to display the offset propertydvethe entity.

Compiler warning level : Specifies the warning signal level used during preject
compilation process. It is advisable not to altex predefined
value (5) unless otherwise indicated.

The Graphicsscreen contains th&heets, Arrows and Itensections, which options will next be
fully described:
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Sheets

General Graphics l\:"TF‘ Maker] Debugger]

Sheets Background Color:;

Change | Sheets Default Font: [fxbede Change

Arrows Calar: - Change

Arrows
Aoz Angle [2 - 10]; 4 ill Array Segrent Thickness (1 - 4); 2 j
Arrows Dimension [4 - 18]; 8 ﬁ

Main Timed 100ms Timed Sms

Seqment Calar: - Change - Change - Change

[
=
it
=
1=
1]
(]
=
it
=
=]
1]
¥

Arrows Preview

¥r

Items
Label Selected Fort,  [+bcde Change Outputs Color ENETS
[nputs Calar; Change
Label Mormal Calar; Change [/0 exported Colar: Change
Label Selected Calor: Change v iew |/0 Labels
H e ............ d. ..... ﬂpp|}, ........... 2§ Conce ‘ k_b Dt ‘

Sheets background color :
Sheets Default font :

Arrows angle :
Arrows dimension :

Array Segment thickness :

Segment color and
Arrows color :

Defines the background color of the project sheets.

Defines the font for all components existing in the
project sheets.

Modifies the aperture angle of the arrow tip cotedc
with the entity.

Modifies the dimension of the arrow tip connectethw
the entity.

Modifies the thickness of the lines connected wita
array entity (entities with the array property getater
than one)

Using these options it is possible to modify théocof

the arrows. For both options it is necessary tci§pe
the color to be used if the path is to be calcdlabering

the main task, every 100 ms or 5 ms (refer to the
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Defining the execution task paragraph).

Preview : Preview window where examples of arrows settings ar
viewed.

Label selected font : Defines the font to be applied to the entities el

Label selected color : Defines the background color of the text for théties
selected.

Label normal color : Defines the background color of the text for eaesitnot
selected.

Inputs color : Defines the color to be attributed to the inputsthod
entities.

Outputs color : Defines the color to be attributed to the outputthodf
entities.

I/O exported color : Defines the color to be attributed to the inputgats
of the entities exported in the subsheets whicly the
contain.

View I/O Labels: Show/Hide the label with the name of the clampther

sheet, algorithm, library,...
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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.

Eeneral] Graphics  YTP Maker l Debugger]

YTPMaker

Supiadin Dir: C:\ProgramzshUMI-PROMNERS erver

v Include Only Eeys YWith Description

[ Include Driver Keys

H Save o Apply x Canicel '\_b Defaults

Options are the following:

SupWin Dir : Defines the destination directory to the generatée
Maker files.
Default is: ..\UNI-PRO\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.

The Debuggerscreen contains the configuration options usedlebug tool, for example that
required to the comunication.
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General] Graphics] YTP Maker Debugger l

D ebugger

COM Pait: |COM1 |

Reset device before start I

Show Estended Informations I

Graphics

Debug alue Label Color: Change

Forced Walue Label Colar: Change

H Save ‘ o Apply x Cancel k_h Defaults

Options are the following:
COM Port : Serial port used to the comunication with the calter

during debug operation
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 prodregak
for a breakpoint setting

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)

4.11 Exporting / Importing

Using the import and export menus, it is possildecopy an EIML page from one project to
another.
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4.12 Project backup

The UNI-PRO development environment has an autenbaitkup function that allows you to copy
the project files in the special directory showrhia environment options.

Setting some of the options located in 8etingswindow (using thelTools/Settingsnenu this last
will appear) it is possible to backup to a prefdrdérectory and choose whether to automatically
increase the revision value once having perforrhedperation.

The directory where the backup is performed iofewing:

<Default directory¥rj_<project number Wer._<project versionxproject revision>

General l Graphics] YTF Maker] Debugger]

Download
[v Force Upload Parameters
Default COM Port: | COM! |  Ful Download
[v Background Download
Projects

Default Projects Directony:
|I::\F'ru:ugrammi"xLlNI-F'FEEIRF'r::uie::ts
Backup directony:
|E:"~F'ru:ugrammi"~LlNI-F'F!El"~B ackup

L

v Auto increment revizion when backup project's files

Dezigner
v Azk Caonfim When Delete Elements Preferred Zoom: 100 ﬂ
v Force Harnzontal Arraves
v Check EIML Link [w Sort EIMLPage For ID

v Automatic Focuzindex On 7 Seg Display

Compiler
Compiler ' arning Level: |5 -
H Save & Cancel K_b Defaults
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4.13 Product programming tool (Download Manager)

The development environment has a tool for programgmand updating all the products
(controllers and viewers). To view it, select Taols / Download productsenu.

To proceed with the programming of a product, esessary to select an item from the drop-down
menu; a preview and a brief description of the poddelected will be shown in the window below
and, in theBinary File section, the list of the binary files present Wi viewed. Removing thdse
Existing Filecheckbox, it is instead possible to freely chabsefile to be downloaded.

Before starting the download phase it is advisablensure that the system to be programmed is
correctly connected to the serial port selectethe@Select COM Porsection. Thd-ull Download
option instead allows the complete downloadinghefliinary file if so desired.

To begin downloading, press tim®wnloadbutton. In the lower part of the window, the prexe
status can be seen, in particular the Elapsed Tmeelime To End and percentage downloaded (in
the progress bar) are shown.

If the download is not completed properly, cheak ¢bnnection with the device, the configurations
used and re-attempt the operation.

Download Manager - Ver. 2.3.0.0

- Select Product

Select Product Tope: |V-Graph 128464 LJ

Y-Graph 128+84 pixels.

This wiewer iz a remote dizplay on CAN buz and has a graphical dizplay
of 128x64 pixelz; Hardware featurs: 6keys, 1 buzzer and 1 RTC.
Order Code: ..

i~ Binary File

Iv lze Exizting File

Contralker | Werzion Filenarne

W-Graph 12864 Wa.Ed C:AProgeth C++45ar...
W-Graph 123=64 Y330 C:AProgetti C++45ar...
WelGraph 1283:64 “3.4.0 C:AProgetti C++45ar...
W-Graph 12864 Wah0 C:AProgeth C++45ar...
W-lGraph 128164 : Ch\Progett C+esSar..

Select COM Port
COM Port: COM1 Rl

[~ Full Download
[ Check flash after download

Selectad file vgraph.ucib

| 0 |
Elapzed Time: -----:-- Time To End: ——:--:--

< Download S Ahort [l Closs };,tg:.__:

o
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4.14 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 thélools / VTP Makemenu.

Bl VTP Maker Wizard

This ‘Wizard allows wou to create the application
WTF File Criver to use for communicate with anmy
device which implements Modbus protocol.
Click Mext ta continue the Wizard.

Click Cancel to exit fram the wizard.

(3ee Options in Tools f Setlings )

Cancel (&)

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 fiometity:

Bl VTP Maker Wizard

TR Add On

| Header | Footer ‘

Header kext found

= Wiew VTP File
0y Wiew Kess List
e
Back | || Nes [EX Cancel @
Header: Open a text editor to insert a comment at the begin
VTP file.
If header text exists the message “Header textdbun
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 fifumill
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 withtlad

driver keys and some current project information.

Click buttonNext >to show a window with the path and the name wN&re driver file will be
saved.
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B VIP Maker Wizard M=l
YTP File Name
In this page you can change the destination directory and
name ofthe WTF file driver. The defaultvalue is calculated
by adding atthe EbServer Dir, the project number, wersion,
vatiation and the LUINFPROD wendorlD.
YTF File name:
TP FileName ]
e
Back Mest | Cancel &)

Last showed window, less than errors during filaggation, is that one indicated the successfully
creation of VTP file driver.

B VTP Maker Wizard M=

The ¥TF file driver is successfully created |

Number of created reqgisters: &

“ou can close the Wizard with Close button

Back | | Close &)

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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4.15 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.

4.15.1 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:

g:j'-" Intrabus Master Entities Link

EMTITIES LIST INTRABUS MASTER DEYICE EXPAMSION: |E%Drive #1 (Intrabus) __'J
E%Drive #1 [Intrabus] on Intrabus Master has the fived address: 7
Enable_Heating'akve Send Feceive ] |§| Refresh Tables
TemperatureProbe_avle —
TemperatureSetPoint_Heating Crt | ltem Block Tupe | Item | Item Description | Linked Entity
1 CJ_IB_BIT1_1B Bit_0 LSH - Low superheat alarmn pratection Ernpty
2 CI_IB_BIT1_1E Bit_1 HEH - High superheat alarm protection Empty
3 ClLIB_BIT1_1E Bit_2 LOF - LOF alarm protection Empty
4 CI_IB_BIT1_16 Bit_3 MOP - MOF alarm protection Empty
5 CI_IB_BIT1_1E Bit_4 ESPI - Comunication alarm SP1LAYCH Empty
B CI_IB_BIT1_1B Bit_5 bestt - Backlp battery charge status Ernpty
7 Cl_IB_BIT1_1E Bit_B LP - Low prezzure alarm pratection Empty
2 CIIB_BIT1_1E Bit_7 Fower fail Empty
9 CI_IB_BIT1_16 Bit_a EPr1 - Pressure probe alarm Empty
10 CJIB_BIT1_1E Bit_9 EPr2 - Temperature probe alam Empty
1 Cl_IB_BIT1_1B Bit_10 ALSm - Engine errar alarm Ernpty
12 CLIB_BIT1_16 Bit_11 Mat uzed Empty
13 CLIE_BIT1_1E Bit_12 Mot uged Ermpty
14 CJLIE_BIT1_1E Bit_13 Mat uzed Empty
15 CLIB_BIT1_16 Bit_14 Mot uzed Empty
16 CJ_IB_BIT1_16 Bit_15 Mat uzed Empty
17 CJIB_BYTE1 5 EBupte 0 Enable mode wakve regulation Empty
18  CJIB_BYTE1 5  Byte 1 Walve operation mode: E mpty
19  LCJIB_BYTE1 5  Bpte 2 Walve statuz Statuz_Heatingtfalve
20 CJIB_BYTE1 5 Bute 3 Opening walue [%] Yalue HeatingValve
21 CI_IB_BYTE1 5  Byte 4 BitD: Pressure MU / Bit1: Termperature k1 Ernpty
22 CLIB_WORDT_S word O SH - Superheat value SuperHeat_Heatingy/alve
23 CLIBwWORD1_5 ward 1 FIES - Pressure value Ernpty
24 CJ_IB_WORD1_5  Word 2 TEMP - Temperature value Empty
26 CJ)IB_WORD1_5 ‘word 3 TSAT - Temperature value from pressure Empty
26 CLIB.WORD1 5 ‘word 4 SHSP - Superheat Set Point E mpty
Fj-:| Create HTML Documentation | }E Cloze

In the left-hand side of the window there are laél 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 théacamthe top left corner it is possible to
filter the list according to the type.

To connect a parameter or project variable to ampater 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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4.15.2 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:

£7 Internal CAN Master Entities Link

ENTITIES LIST INTERMAL CAN MASTER DEYICE: 1. Exp Mega SO [CAN bus) ﬂ
|.-’-‘n.|| [Farz. Perz. Warz, Fid) j Exp Meqga S0 [CAN buz] on Internal CAN has the logical node: 1
TemperatureProbe Wavle Send f Refresh Tables
VAR ] Hecewe] @
WARZ Crt | Item Description | Linked Entity
VAR4 1 Configure Inputs 11412 EXP_Mega_TypeAll1_al02
2 Configure lnputs A 3414 Ernpty
3 Configure Al Tirneout Error ExF_Mega Delay EmorProbes

m Claze

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(sable 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 tagdeher it is possible to filter the list accorgito

the type.

To connect a parameter or project variable to ampater 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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4.16 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 correcdbmmunicate with the connected devices.
Trough theTools/Modbus Master.menu we can activate the following configuratiomeow:

&’ Modbus Master Entities Link |._|E|E|
ENMTITIES LIST MODBUS MASTER DEVICE PROFILE 1. UNIPRO_DeviceMame_S ample j
|.t1\|| [Parz. Pers. Wars, Figl j UMIPRO_DeviceM ame_Sample on Modbuz Master has the physical address: 1
Parameter_02 Send FReceive l @ Refrezh Tables
Addr. | Item Description Linked Entity | Pricrity |
1 Description Addr. 1 Parameter_01 High
2 Description Addr. 2 Empty .
8 Description Addr. & Status High
120 Description Addr. 120 Empty -

m Cloze

In the left-hand side of the window there are laél 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 théacamthe top left corner it is possible to
filter the list according to the type.

To connect a parameter or project variable to ampater 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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4.17 “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

calc_enableshutter F —

ir :
b aut
e NN -§/

-, Property

@ M Library...

d Cut chlen |
1 copy Ctr+C

[ Paste Chrl+

X Delete Del

'&, Delete and Save Links

i8] Select Al Chrken

1 align Harizankally
[ align vertically

Click...

Click Yes ....

calc_enableShutter_ind
@k
s calc_enableShutter O oot

calc_enableShutter_uniton -@

— @

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 credteithk 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 thaKiwill be automatically connected to the new
entity.
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otherErtity
A)
_ Linking of calc_enableShutter_O_owutith
Cff_g—enab'egh"mer—'m 7 the new entity “otherEntity”
Q calc_enableShutter_O_out
calc_enableShutter_uniton @
—=@
calc_enablezhutter_unitOn
_...@l. -
B)

Linking of calc_enableShutter_unitOb
the “enable” input of the algorithm
calc_forcelown “calc forceDown”

* . menshle _;
W—m:m | DLﬂI-.\
A

Solve of the Link Fixer

otherEntity

& i A)

Semplification of the Link Fixer

calc_enableshutter_int | calc_enableShutter_O_quntity
@ “otherEntity” will be automatically
connected to the clamps connected with

calc_enableshutter_unitOn ; ) i
T the Link fixer that will be removed

—@f

B)

Semplification of the Link Fixer
calc_enableShutter_unitQmput “enable”

of the algorithm will be automatically
calc_forceDown connected to the entity connected with the

. Link Fixer that will be removed
1—-::nt if' oLt
#
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4.18 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 nadrior 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 39ae.

2) Using the 5ms task

The task under interrupt of the 5ms includes thieviong limitations:

- it does not work if the application is compiled‘debugger”

- The use of more entities calculated under tmsetbase slows down the performance of the
application and could impair other activities unttex time base such as the serial communications

3) 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.

4.19 “Run-time” variables

While or after the develop of an application isfukéo 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 cyoke @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 cdletréo 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 timéndn t
algorithms is possible to use the following funogdo calculate the maximum value, minimum and
instantaneous of main time:
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» CJ _WORD CJ_MaxMainTime(void)
» CJ _WORD CJ_MinMainTime(void)
» CJ _WORD CJ_RunMainTime(void)

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 ésr@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 cycles (under interrupt o
5ms and 100ms), from it acquire and lock their tnigputs to the moment when it unlock and
update their timed outputs. It represent the tittakes to run all the call list calls relative the
5ms part and one twentieth of 100ms one. The Varigdn be viewed in the “debug” menu on the
first configuration pages represents the maximutnevgalculated from the last controller reset.
Editing this time to lower values is possible tsiga the average time. In the algorithms can be
used the following functions to calculate the maxim minimum 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 factike,the processor of controller used, the program
dimension, the use of serial communication pro®cthle 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 contnaoidggnitudes. 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 usasandycally 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@raoeset. In the algorithms is possible to use th
following functions to read the minimum value aédrstack:

» 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. leec®@mmended during the development to check
this value and leave a free security zone (20-38)ly avoid possible inconveniences.
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5 WHAT'S NEW IN VERSION 2.6.0.0

5.1 New functionality
Added CondVis property for conditional visibility BIML elements in the pages.

Added MasterRefresh property for refresh speet@tntities in the ModbusMaster networks.
Improved Link Fixer entities to fix the link on éigs deleting.
ImprovedOK andCancelbutton on the Join Tools windows.

ImprovedOK andCancelbutton on the Entity and EIML property windowscanfirm or delete the
modifies.

Added configuration and management for the Modbastlt network.
Modified management toolbar Hardware, Softwar&RdL.

Modified libraries list with a tree view visualizah; addedCategoryconcept, each library must
have a Category (sub-folder) into tGeoups

Modified Entity List window, added a column withetfiather sheet of the listed entities.

I |
E ity Father sheet | A
Al Analoglnputs
A2 Analoglnputs
Al Analoglnputs
Ald Analoglnputs
A02 Analogdutputs
A03 Analogdutputs
AQFAM AnalogDutputs
011 Drigitall npuits
Dlz Dhigitall npuitz
Digitall nputs
Dl4 Digitallnputs
D15 Drigitall npuits w

o 0K & Cancel |
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Improved new FIND function that allows to made mexéensive search in code algorithm too.

|te:-:tTu:uFinu:|
Optiohg Optiong
[~ Caze sensitive [ Casze zensitive
&)l Entities | &Il Entities |

[ “whole words only [ “Whole words anly  p E

Special Special

[ Test in algorithm [ Textin algarithr

[ Algorithm categony [ Algarithm category

[ Empty algornithmsz [~ Empty algaorthms

[ LinkFixer entity [ LinkFixer entity

[ Mot T name entity [ Mat'C' name entity

&4 Find | &) Cancel | &4 Find | 5 Cancel |

Text in algorithm
Algorithm category

Empty algorithms
LinkFixer entity
Not ‘C’ name entity

Search the text to find in the code of all the athmns

in the projects

Search the text to find in the category of all the

algorithms in the projects

Search all algorithms with empy text-code.

Find all the LinkFixer entities in the projects

Search all entities that have got a name thatsniot iC’
format, for example that contain son invalid chtgnas

1] ’)_
y - fas
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UNI-PRO - Software manual.
Version 2.6 - June 2010.
Code 114UPROSWE26.

File 114UPROSWE26.pdf.

This publication is the exclusive property of Ev&wco forbids any form of reproduction and publicat unless specially authorised by Evco itself.
Evco declines any responsibility regarding charésttes, technical data or any mistakes contaimetthis publication or consequential from usage of
the same. Evco cannot be held responsible for amyades caused by non-compliance with warnings. Ezserves the right to make any changes

without previous notice and at any time, withowgjpdice to essential characteristics of functiapalnd safety.
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Evco Pacific

59 Premier Drive Campbellfield, 3061, Victoria Melbourne, AUSTRALIA
Tel. 0061-3-9357-0788

Fax 0061-3-9357-7638

everycontrol@pacific.com.au

Evco Russia

111141 Russia Moscow 2-oy Proezd Perova Polya 9
Tel. 007-495-3055884

Fax 007-495-3055884

info@evco.ru

Every Control do Brasil

Rua Marino Félix 256, 02515-030 Casa Verde Sdo Paulo SAO PAULO BRAZIL
Tel. 0055-11-38588732

Fax 0055-11-39659890

info@everycontrol.com.br

Every Control Norden

Cementvagen 8, 136 50 Haninge SWEDEN
Tel. 0046-8-940470

Fax 0046-8-6053148

mail2@unilec.se

Every Control Shangai

B 302, Yinhai Building, 250 Cao Xi Road, 200235 Shangai CHINA
Tel. 0086-21-64824650

Fax 0086-21-64824649

evcosh@online.sh.cn

Every Control United Kingdom

Unit 19, Monument Business Park, OX44 7RW Chalgrowe, Oxford, UNITED KINGDOM
Tel. 0044-1865-400514

Fax 0044-1865-400419

info@everycontrol.co.uk



