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1 Introduction

The nano EDGE ENGINE is a software engine designed for the new generation of the
iISMA CONTROLLI devices. It is the software engine for constructing multiple applications,
and it provides a set of libraries and components tailored to create cycle-driven user
applications. The nano EDGE ENGINE ensures connectivity with added devices, and
allows to run dedicated services. It provides full management of the device-setting
network properties, providing logs for diagnostics and performance data.

nano

EDGE
ENGINE

Applications
Core Process FCU Time Math Logic Other

Networks

LocallO BACnet BACnet Modbus Modbus
IP Client IP Server RTU Client TCP/IP Server

Software iFnet License Users Logs
Manager Backups  Platform

Figure 1. The nano EDGE ENGINE diagram

The nano EDGE ENGINE introduces a user-friendly interface that makes working with the
device very efficient. It provides a predefined quadruple structure tree of the device,
which guides the user through the whole process of setting and working with the device.

1.1 Revision History

Man nano EDGE Description

ual ENGINE Ver.
EYA

31 Aug 1.1.0 1.1.0 nano EDGE ENGINE libraries V1.1:

2022 - Core V1.1

> Modbus TCP/IP native
extension added to Data
Points (Analog Data Point,
Binary Data Point)

° unified names of slots
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nano EDGE Description
ENGINE Ver.

+ BACnet V1.1
- Modbus V1.1
> Modbus TCP/IP server
- 1OV1.1
- FCUV1.1
+ Math V1.1
+ Logic V1.1
+ Process V1.1
+ Time V1.1
+ Other V1.1

New functionalities:
+ Modbus TCP/IP server

- DHCP
- RAC18 | 1.0.0 nano EDGE ENGINE libraries V1.0:

-IP + Core V1.0
Softwa - BACnet V1.0
re - Modbus V1.0
Manua - 10V1.0
V1.0 « FCUV1.0

+ Math V1.0

+ LogicV1.0

+ Process V1.0

+ Time V1.0

+ Other V1.0

Functionalities:

+ BACnet IP client/server
- Modbus RTU client

- System configuration

+ Backup and restore

Table 1. Revision history
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2 Basic Concept of the nano EDGE ENGINE

The nano EDGE ENGINE is a software engine, which is based on a few innovative
concepts:

~ clear and logical structure (all elements grouped in four containers: Applications,
Networks, Services, and System);

v Data Points with automatic BACnet IP and Modbus TCP/IP exposition (universal
components representing values in applications);

v Reference linking method (dedicated for linking Data Points with network points,
transferring value along with component's status);

~ favorable licensing system (Analog and Binary Data Points are the only licensed
elements).

2.1 Containers and Their Functionalities

The structure tree of the nano EDGE ENGINE is based on four containers. Containers are
components, which have no slots, and are designed to group other components within:

The first container is the Applications-a functional center of the device. Here are
located Application components, which are designed to build user applications by
adding components and linking them into a logical and mathematical sequences.
Applications built with the nano EDGE ENGINE are cycle-driven, meaning the included
components are executed in repeated periods of time lasting as long as a cycle time
is set by the user—thanks to the efficiency of the nano EDGE ENGINE, the cycle may
be as short as 15 ms (depending on the complexity of application), allowing effectively
real-time calculations. The nano EDGE ENGINE allows constructing numerous
independent, cycle-driven user applications that may work simultaneously. With
the nano EDGE ENGINE the user may freely add as many Application components to
the Applications container as needed. The only considerations here are the number
of available licensed Data Points, available memory, or cycle time. Data Points are
main application components, representing values in applications and allowing to
connect services from the Networks container with the application—while connecting
components from the Applications and Networks containers, it is recommended to
use the Reference linking method. Data Points may be exposed to external networks,
which means that external exposition of data from the Applications container or any
other space may be carried out only via the Data Point.
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The second container is the Networks—a peripheral communication center of the
device. This container includes components that manage external communications
of the device, for example, the LocallO, which manages physical inputs and outputs
of the device, the BACnet or Modbus, which manage the exchange of data with the
BACnet or Modbus network. The Networks container includes components that allow
the device to transfer the HVAC automation data needed for the device to
communicate externally. These components cover the fundamental layer of HVAC
data transmission and are crucial for the device to be able to properly exchange
information. The network point class components are located in the Networks
container; both data transmission from the network points and controlling them in
the application is achieved by the Reference linking, which is a linking method
recommended over linking input and output slots directly, as the standard linking
method misses the advantage of transferring the status info.

The third container is the Services—a utility center of the device. This container
incorporates all services that enhance the basic functionality of the device. As the
crude automation data transmission in the nano EDGE ENGINE is covered by services
in the Networks container, the Services container provides the value added: these
services cover an exchange of information with systems or devices superior to the
building automation level. They may feed the algorithms with data that are normally
unavailable in the building automation system, for example, a Weather service, which
delivers information (precipitation, humidity, cloudiness, etc.) to the algorithm in the
application managing garden watering, or an Alarm service, which sends out alarm
messages to external recipients, provided certain limit values are exceeded. These
services provide the additional logical layer to algorithms working within applications.
They introduce external factors to user applications, enhancing their functionalities
outside the core building automation. They may also introduce limit values to evoke
certain actions in applications.

The fourth container is the System-a configuration center of the device. The System
container includes components that provide hardware characteristics of the device
and allow to configure its settings. It is an area where the user may find information
about the device model, version of the operating system, free memory, etc. Most
importantly though, it is where the user may set a unique IP address for the device
to enable connecting it to the network. The System container is also a place to refer
to for troubleshooting; it includes the Logs, which records an adjustable register of
events in the device. If needed, it may be shared with the Technical Support team for
further diagnostics.

These are the basic four pillars that encompass the central functionalities of the devices
driven by the nano EDGE ENGINE—the space for application building, the space for
enabling external communications of the device, the space for adding various services to
the applications, and the space for device configuration. The nano EDGE ENGINE is a
universal software engine, which provides a set of components and libraries destined for
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building automation sector (i.e., network points and Data Points, Math components, Logic
components, Process components, etc.).
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3 Linking

The Reference linking is a unique characteristic for the nano EDGE ENGINE, and it offers
an exceptionally user friendly experience while creating applications.

Linking within applications, built with the nano EDGE ENGINE, may be performed twofold:

+ using a special Reference link designed specifically to connect Data Point class
components (in the Applications container) with network point class components (in
the Networks container);

+ using a standard linking method, which involves simple creating links between the
input and output slots; a standard link transfers a value between the connected slots.
Standard linking may be applied between all four containers of the nano EDGE
ENGINE device structure.

3.1 Reference Linking
The nano EDGE ENGINE offers an innovative linking method called the Reference link.

The Reference linking method is unique for the nano EDGE ENGINE devices. Is it
designed to link Data Points with network points, and it offers much more advantage than
the standard linking method.

The Reference link is a special compound link designed to connect Data Points with
network points. The Reference link is created between special Reference slots and
transfers values along with the component's status. Alternatively, it may transfer values
between Data Points and network points at the same time returning status from network
points to Data Points, or it may return values from network points to Data Points. As
network points are situated in the Networks container and Data Points are situated in the
Applications container, Reference links are created using the Link Mark and Link From
options from the context menu, and they are created between the tabs (or, for example,
between the Application tab and the network points expanded in the Workspace Tree
window) or within the Workspace Tree window between Data Points in the Applications
container and network points in the Networks container. Either way the Reference link
between tabs is displayed in the Wire Sheet as a bubble connected to the component's
Reference slot.
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EJ AnalogDataPoint

Figure 2. Link Mark-Link From options

The basic and exceptional feature of the Reference links is the fact that they are made to
transfer the value along with the component's status. This feature gives a major
advantage and translates to substantially enhanced functionality of linking. The fact of
transferring the Status along with component's value is exceptionally important for the
functionality of Data Points. Data Points are central elements in the nano EDGE ENGINE
applications, and they represent values in applications on the Wire Sheet. Therefore,
displaying network point's status makes the Data Point much more informative, and
allows to display this important information directly in the Wire Sheet.

3.1.1 Data Point and the Input-type Network Point Links

If the Data Point is linked with the input-type network point, the Reference link transfers
the network point's value and status to the Data Point (if the Data Point has a priorities
array extension added, there is also the option to set the Input Priority slot in the network
point, which defines the input priority in the Data Point receiving the value from the
network point). In this variant, the Reference link is unidirectional, and provides the
information about the change of value and the network point's status.

Network Point Value, Status Data
(Input-type) Point

Figure 3. Data Point and the input-type network point links
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If the Data Point is linked with the output-type network point (or network points), it offers
even more advantages.

3.1.2 Data Point and the Output-type Network Point Links

+ First of all, in such case, the Reference link behaves bidirectionally. It transfers the
value from the Data Point to the network point, and in turn it informs whether the
value has been correctly received by the network point by sending back the
network point's status. This hugely advantageous feature allows to instantly identify
that at least one of the linked network points has gone into the fault status.

O

! )
@J AnalogDataPoint
Reference #16 . -
]
Out -327.60 [OK]
In1é -327.60

Figure 4. Output-type network point (status OK) referenced to the Data Point
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:EJ AnalogDataPoint

OMPO
Reference #16
]
ou 52760 (eror
In16 -327.60

Figure 5. Output-type network point in the Fault status returning an Error status to the referenced Data Point

+ Another innovative feature of the Reference linking is that the Reference link is able
not only to return status from the network point but also to return its value. The
network point's slot, Input Priority, is designed to identify the Data Point's priority,
which the network point will transfer its value back to. For example, if the network
point's Input Priority slot is set to In16, it will transfer its value back to the Data Point's

16t priority slot. In turn, if this value is the highest priority for the Data Point, it can
distribute it to all network points linked with the Reference link. This way, if there are
more output-type network points linked with the Data Point, and one of them
changes its value and sends it back to the Data Point, thanks to the bidirectional
Reference link, the Data Point can synchronize values in all linked network points.
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Note: The difference between the two possible options for linking Data Points with
output-type network points is derived from the network point's Input Priority slot. In
the first scenario, the network point does not have the Input Priority set to any value,
therefore, it cannot return a value back to the Data Point. In the second option, the
network point has the Input Priority slot set and it reacts to the change of value-if the
network point's value is changed, it is automatically sent back to the Data Point by the
Reference link, and is updated on the defined input priority.

Priorities Array Extension

Setting the network point's Input Priority slot is effective providing that the Data Point
has the priorities array extension added. The Data Point is available in its basic
version with one input slot (In16), however, it can be expanded by another 15
writable input slots with the priorities array extension (available at the right-click on
the Data Point). If the Data Point has 16 writable slots, setting the Input Priority slot in
the network point defines the Data Point's input receiving the value from the output-
type network point over the Reference link. If the Data Point remains in its basic
version, setting the Input Priority slot in the network point has no actual effect, and
the value is sent to the 16th input priority in the Data Point.

Value

> Network Points
M (Output-type;
< no Input Priority defined)
Status
Data
Point
Value

> Network Points
M (Output-type;
< Input Priority defined)
h Status, Value
(value returned to the

defined Input Priority)
Figure 6. The Reference links between the Data Point and output-type network points
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Application X
AnalogOutput AnalogOutput1 AnalogOutput2
<;E> [Library.IO] <1:2> [Library.10] <;E> [Library.IO]
Set

Main

Name

CA) AnalogDataPoint

~ COMPONENT ~ COMPONENT ~ COMPONENT

Reference

5
out 118475584.00 [OK]
In16 118475584.00 P —

Description Description Description

Input Priority None Input Priority None Inpu y None
Pe Mode Normal Polling Mode Normal ng Mode Normal
Enabled true Enable; true - true
100 out 10
mv Units mv
1.00 Scale
0.00 Offset
Address 1 Address

ype ype

Value scaled to the output's type distributed from the data point to 3 referenced analog outputs

Figure 7. Values distributed from the Data Point to the referenced output-type network points

Application X

AnalogOutput AnalogOutput1 R0 AnalogOutput2
[Library.10] [Library.10] [Library.10]

&) AnalogDataPoint . Step 4. The value from the ADP's highest
~ COMPONENT priority is transferred from its Out slot to [
remaining 2 referenced AOs

Reference #15 .
Out 7.00 #In15 [OK] s Status

1184755L.00
Reference

Description
Input Priority None None
Normal Polling Mode Normal de Normal

Enabled true true able true

transferred to ADP's
In15

Units mv
Scale 1.00
Offset 0.00
Outslot
valueto 7 Address 2

ype

Figure 8. Value sent back to the specified input priority in the Data Point and distributed to remaining referenced output-type network
points
The Reference linking is recommended for linking components in the Applications with
components in the Networks container.

~ Using the Link Mark and Link From options from the context menu of network points
and Data Points that are to be linked, opens the dialog window, which allows to select
Reference slots on both sides of the link:
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Link component slots of compatible data types

Universallnput - Source AnalogDataPoint - Target

Mame MName

status status
description description
inputPriority enabled
pollingMode out
enabled units
out in1é6
units object
scale objectid
offset expose
address

type

filterTime

resolution

Cancel

Figure 9. The linking dialog window

¥ As the Reference links connect elements from the Applications container (Data Points)
and the Networks container (network points), in the Wire sheet they are displayed as
bubbles: on the left side of the Reference slot for the input-type linking, and on the
right side of the Reference slot for the output-type linking;

{A) AnalogDataPoint

. Reference #16
]

327.70 [OK]
32770

Figure 10. Analog Data Point linked from the Universal Input

¥ The details of the Reference links are always visible in the Links tab in the Object
Properties window of the linked element:
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Object Properties

A AnalogDataPoint
T [Library.Core]

Other Path Other Slot

slot:/MNetworks/BACnet/RAC18-IP/AnalogPoint Reference

Figure 11. The Reference link path
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4 Basic Concept of Applications

The basic idea of the Applications container is to group the components meant to build
applications.

Applications built with the nano EDGE ENGINE driven devices have unique
characteristics:

~ cycle-driven (the components included in the application are executed in
repeated periods of time lasting as long as a cycle is set-the duration of the
application cycle can be set by the user, and may be even as short as 15 ms)

~ multithreaded (the user can have more than one application, all working
simultaneously)

~ real-time operation (the nano EDGE ENGINE is so fast that the applications are
executed effectively real-time)

~ Data Points (with automatic BACnet IP and Modbus TCP/IP exposition) (basic
components for applications, including priorities and allowing Reference linking)

~ Reference links (unique linking method for Data Points and network points that
allows to transfer the value along with the component's status)

4.1 Applications

In order to build universal applications, the place of reference is the Applications
container. The first step is to place the Application component in the Applications
container (or as many of them as necessary-with the nano EDGE ENGINE it is possible to
create more than one user application on the device, and all of the applications are cycle-
driven and can work simultaneously).

Workspace Tree

Workspace Tree
~ [ site

~ @) 192.168.1.52:88

~ [88) Applications
lB) A
[3| Application2
[z Application3
[z Application1

a% Networks

Figure 12. Multiple applications
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Once the Application component is added to the Applications container, it is ready to
have the Data Points added, and the user application with complementary components
can now be created. The components needed for this purpose are grouped in the
Applications libraries.

The distinctive thing about the Data Points used in the applications is that they are
BACnet and Modbus native-each Data Point contains built-in BACnet and Modbus
extensions, which allow to automatically expose it as a BACnet object to the BACnet IP
network and Modbus point to the Modbus TCP/IP network.
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4.1.1 Using Equipment Folders

Good Practice Tip

In future developments, the RAC18-IP controller will have a Haystack functionality
implemented in its firmware, which calls for some good practice mechanisms that can
be introduced now, with the current functionalities.

The Haystack functionality will offer multiple advantages of using tags-it will help
identify parts of equipment controlled by the application and used Data Points, filter
data by equipment, sensor, or value, any many more.

In order to facilitate a future use of the full Haystack functionality, the Equipment
component has been included in the Core library. It is therefore recommended to
use the following structure when creating applications:

+ Applications container
° Application component
° Equipment component
° Data Point(s)
° other components
° Equipment component
° Data Point(s)
° other components

Such structure will be fully recognized in the Haystack functionality and will require
minimum effort to use its full potential once updated.

Workspace Tree
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Difference Between Equipment and Folder Components

The Equipment component with Haystack functionality will allow to identify the types
and other characteristics of controlled devices by tags, which will be a main difference
between the Equipment and Folder components-the Folder component is merely an
organizing component; in the future, it will not carry any Haystack tags functionalities.
It is therefore very important to use the Equipment components in the applications
structure.

Also refer to: Equipment Manager

4.2 Data Points

Data Points are universal components that represent a value in the application logic; they
may serve as setpoints, sensors values, non-volatile variables, or any other data values.
Data Points represent a layer of the application logic that is presented to an end user—
this is where the end user is able to adjust desired setpoints (e.g., for air conditioning) or
evoke other actions outlined in the application logic. Data Points also read values
calculated in applications and control local or remote outputs.

Data Points in the application logic may work as regular writable variables with priorities,
or—with Reference linking—they may be connected with network points, such as local I/0
components.

Data Points are universal components that facilitate building application logics. They are
adaptable by extensions, which expand their functionality by enabling them to be
exposed to communication protocols. Among the fundamental extensions for Data
Points are AnalogPriorities and BinaryPriorities—they add 16 priority input slots to Data
Points, which allows to build logics based on using value significance priorities—a value
given in the highest priority slot dismisses all values of lower priorities, which enables, for
example, making sure that no emergency is omitted due to values of lower significance.
Slots, which are not linked and have a value entered, save the value on a given priority.

The available Data Points:

+ Analog Data Point with native BACnetAnalogPoint and ModbusAnalogPoint extensions;
+ Binary Data Point with native BACnetBinaryPoint and ModbusBinaryPoint extensions.

In order to operate properly, Data Points must be placed in one of Application
components in the Applications container. Only from this position, they may work
properly included in the application logic.

4.2.1 Data Points and Network Points

Simply put, in the nano EDGE ENGINE, Data Points are value-carriers, and network points
are communication-carriers. Data Points are always located in the Applications container
(in individual Application components), and network points are always located in the
Networks container (in the LocallO component or BACnet/Modbus devices). The below
table lists nano EDGE ENGINE component referred to as Data Point-and network point-
class components:
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Data Point class components Network point class components

AnalogDataPoint Universallnput (LocallO)
BinaryDataPoint Digitallinput (LocallO)
DigitalinputCounter (LocallO)
AnalogOutput (LocallO)

DigitalOutput (LocallO)

TriacOutput (LocallO)

DipSwitch (LocallO)

AnalogPoint (BACnet/Modbus device)
BinaryPoint (BACnet/Modbus device)
StringPoint (Modbus device)

Table 2. Data Point- and network point- class components

4.3 Applications

The first element in the Device structure is the Applications container. It is a non-
removable element, which offers a space to create user applications.

The Applications container allows to add multiple Application components for building
independent user applications, which are cycle driven and may work simultaneously.

The user may define the application purpose (heating, lighting, etc.) and a cycle time of
algorithms operation (cycles may differ between applications).
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Tip
Multithreaded applications allow to differentiate cycles of applications (scan period)
in order to adjust them according to a purpose of an application.

For example, a HVAC application may be set to 1000 ms scan period, and a Lights
application to 200 ms scan period, as changes to lights operation have to be
implemented immediately. Setting such scan periods would mean that the Lights
application would be executed 5 times for each HVAC application cycle.

Workspace Tree
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P ~

«24 Occupancy

3 .i.;i. Networks

The user may create as many applications as needed—as long as the overall number of
Data Points used within user applications does not exceed the device license.

Note: For top performance, it is recommended to use up to three different applications.

4.3.1 Applications Libraries

The nano EDGE ENGINE Applications libraries provide sets of components (service and
basic) that allow to create HVAC applications. Libraries are grouped by specific
functionalities, for example, by families of algorithms, etc. This section provides
information about the nano EDGE ENGINE libraries designed for the Applications
container, their functionalities and elements.
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+ Core library;,

+ Logic library;

+ Math library;

+ FCU library;

* Process library;
« Time library;

+ Other library.

Device Libranes

Z'..'; e

25 BACnet

Modbus

28 Fcu

55 Logic

Figure 13. nano Edge Engine libraries
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5 Basic Concept of Networks

The basic idea for the Networks container is to group all components that manage
external communications of the device. The Networks container includes components
that allow the device to transfer the HVAC automation data needed for the device to
communicate externally. These components cover the fundamental layer of HVAC data
transmission and are crucial for the device to be able to properly exchange information.
The network point class components are located in the Networks container; both data
transmission from the network points and controlling them in the application is achieved
by the Reference linking, which is a linking method recommended over linking input and
output slots directly, as the standard linking method misses the advantage of transferring
the status info.

Workspace Tree

Workspace Tree

- ] Site

- i@ 192.168.1.52:88

88| Applications

&9 Local 10
5 BACnet

= Modbus

Figure 14. The Networks container

The components in the Networks container are meant to coordinate the external
communications of the device: for example, the LocallO manages the physical inputs and
outputs, and the BACnet or Modbus coordinate the exposition to the BACnet or Modbus
network.

5.1 Networks

The Networks is a container that provides a space for components supporting external
communications of the controller, for example, components managing physical inputs
and outputs or the ones enabling communication protocols. Components within the
Networks container provide for the controller's basic requirements to be able to
communicate with external systems; these components allow to exchange fundamental
automation data, which are used to create algorithms operating in user applications.
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Workspace Tree

Workspace Tree
+ [ site

~ @ 192.168.1.52:88

v [88) Applications

Figure 15. The Networks container

5.1.1 Networks Libraries

The nano EDGE ENGINE Networks libraries provide sets of components to manage
external communications of the device. Libraries are grouped by specific functionalities,
for example, managing local inputs and outputs and implementing a BACnet or Modbus
protocol. Libraries designed for the Networks container are:

+ Core library;

+ 10 library;

+ BACnet library;
* Modbus library.
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Device Libranes
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FCU
Logic
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Other
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Time

Figure 16. nano EDGE ENGINE libraries
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6 Services

The Services container provides a space for additional services developed to enhance the
device's functionalities. Services may be added to the device and then used within
applications. They are designed to provide additional functionalities to the basic
algorithms included in applications, allowing the device to communicate with systems
superior to building automation systems (including cloud data exchange) .

Services introduce an additional logical layer to the algorithm in the application-as the
algorithm makes calculations in cycles, the service may correlate it with external factors,
for example, setting limiting values that invoke specific actions in the application. The
basic algorithm, therefore, retrieves some additional information from such service, and
enhances its own functionality, for example, taking into account the weather while
executing the application for watering the garden.

Unlike Networks, which manage strictly automation data essential for the operation of the
device (management of physical inputs and outputs, communication protocols, etc.),
Services enhance the algorithm's options, making it more resilient and adjustable for
multiple application purposes.

Workspace Tree

Workspace Tree

+ [ site

Figure 17. The Services container
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7 Basic Concept of System

The System container is a configuration center of a device; it includes information about
the operating system and settings. It provides a hardware characteristic of the device,
informing about the OS version, CPU performance, IP address, port number, or number
of inputs and outputs.

The System container is a starting point to work with the device-it is a place to configure
the device and connect it to the network. One of the most useful features of the System
container is a possibility to set a unique IP address of the device.

In further operations it provides tools for monitoring and troubleshooting such as the
Logs component, which provides an adjustable register of events taking place during the
operation of the device. The System container includes a tree of components providing
categorized information about the device and its settings.

7.1 System

The System container is a configuration center of a device; it includes information about
the operating system and settings. It provides a hardware characteristic of the device,
informing about the OS version, CPU performance, IP address, port number, or number
of inputs and outputs.

The System container is a starting point to work with the device-it is a place to configure
the device and connect it to the network. One of the most useful features of the System
container is a possibility to set a unique IP address of the device.

In further operations it provides tools for monitoring and troubleshooting such as the
Logs component, which provides an adjustable register of events taking place during the
operation of the device. The System container includes a tree of components providing
categorized information about the device and its settings.
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Workspace Tree
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Figure 18. The System container

7.1.1 Actions

System
| {5} [OS_Core]

RestartDevice RestoreToDefaults

Main
Name

v COMPONENT

Device Status Running

Figure 19. Actions in the System container

The System container has the following actions:

+ RestartDevice: restarts the device; relogin is required,
+ RestoreToDefaults: restores the default settings.
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7.1.2 iFnet

The iFnet component provides information about the TCP port number that the user
connects with the device from the iC Tool. The default port number is set to 88, and it can
be changed after the device's restart.

Workspace Tree

v [88) Applications

= ? = Metworks

I, Statistics
License

=R Users

= Logs

E Backups

i E Platform

Figure 20. The iFnet component
The iFnet component has the following slots:

Info: informs about a required device restart after changing the port's number;
Port: shows the default communication port number and allows to change it manually.

[-] iFnet
TlF [OS.Core]
RestartDevice

Value
+ COMPONENT

Info

Port

Figure 21. The iFnet component's slots
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The iFnet port number can be changed by the user. Once the change is introduced, it
requires saving and restarting the device. Before saving the component provides a notice:

9. _i o iFnet
192.168.1.52:88 - iFnet .TIF

[OS.Core]

Value

The port change to 89 will take effect after the dey

Name

+~ COMPONENT
Info The port change to 89 will take effe.

Port

Property Sheet

Figure 22. The restart notice and RestartDevice action

The iFnet component has a component's extension-the Statistics.

Statistics

The Statistics component provides information about the number of messages regarding
the iFnet protocol (servicing the communication with the device from the iC Tool),
transferred during one uptime of the device.

Statistics
[OS_Core]
Reset

Main
Name

* COMPONMNENT

Received Messages 90210
Sent Messages 20209
Errors 0

Messages Per Second

Figure 23. The Statistics component
Slots
The Statistics component has the following slots:

+ Received Messages: shows the number of messages received by the device;

+ Sent Messages: shows the number of messages sent by the device;

+ Errors: shows the number of errors occurred while sending or receiving messages,

+ Messages per Second: shows the number of messages sent and received by the
device.
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Action
The Statistics component has a Reset action available:

* Reset: erases all message statistics and starts counting from 0.

7.1.3 License

The License component provides data about the license status in the device. It shows if
the device is licensed, how many Data Points are included in the license, how many of
them have already been used, and how many are still available. All slots in the License
component are read-only type.

Workspace Tree

+« [ site

+ g 192168.1.52

+ [88) Applications

=1 Logs

E Backups

£ E Platform

Figure 24. The License component
The License component has the following slots:

+ Status: indicates the component's status:
° Available information: OK, Fault, Exceeded,;
+ Maximum Data Points: shows the overall number of Data Points available withing the
license,
+ Used Data Points: shows the number of Data Points that have already been used in
applications;
+ Available Data Points: shows the number of Data Points remaining within the license.

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 34 of 241




nano EDGE ENGINE Programming User Manual

) License
‘g;'& [O5_Core]

Main  Links

Mame Value

+ COMPOMNENT
Status
Maximum Data Points
Used Data Points

Available Data Points

Figure 25. The License component slots

7.1.4 Users

The Users component lists the users available in the device. In the first iteration, the list
contains an admin user with full permissions, and there is no option to add other users.
The Users component allows to change the user's password.

Workspace Tree
+~ [ site
- g 192.168.1.521
88| Applications
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services
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= Logs
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Figure 26. The Users component
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192.168.1.52:88 - Users

Value Info

').l admin

Cancel

Wire Sheet  Property Sheet

Figure 27. The Users Manager view
The user admin has one action available:
+ Change Password: allows to change the user's password.

admin
[OS.Core]

ChangePassword

Main  Links

Name Value

Figure 28. The Change Password action

WARNING!

Please remember that the new password set by the user has to be at least 8
characters long, have at least one digit and at least one capital letter.

First Logging In

The first time the user logs in to the device in the iC Tool, the software requires to change
the default password.
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Once the user initiates connecting the device, the iC Tool displays the authentication
window:

Workspace Tree

-~ [ site

il Remove

[D Rename

Figure 29. Connecting the device
Authentication

Credentials for:
nano EDGE ENGINE device
"192.168.1.123:88"at 192.168.1.123:88

Usemname:

Password:

Remember these credentials

OK Cancel

Figure 30. The authentication window
Enter default credentials:

« username: admin
+ password: admin

Confirm with OK and proceed to the next authentication step, which is setting an
individual user’'s password. After pressing OK, the following dialog window appears,
leading the user to change the password:

Device Connection x

A The user's password must be changed before logging on the first time. Please update your password to make your account more secure.

Figure 31. First change of password warning

Confirm the dialog window with OK, and proceed to a Change Password dialog window:
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Change Password

Enter your new password

Username:

admin

Password:

Confirm Password:

Your password needs to include:

® both lower and upper case characters
® at least one number and symbol

® 3t least 8 characters long

® cannot contain Spaces

Figure 32. Change Password window
For the first logging in, the user is required to enter:

+ Username: admin
+ Password: new password set by the user, at least 8 characters long, at least one
digit, at least one capital letter.

While typing a new password, the dialog window verifies if the password is compliant with
requirements (fulfilled requirement is marked in green):

Change Password

Enter your new password

Usermame:

admin

Confirm Password:

Your password needs to include:

® ot least 8 characters long

Figure 33. Fulfilled password requirements

Note: If a wrong username or password is inserted in the authentication window, the
following notice pops up:
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192.168.1.52:88 x

A Login failed. Wrong credentials. Try again?

Figure 34. Wrong credentials notice

Click retry and enter correct credentials.

7.1.5 Logs

The Logs component runs an adjustable register of all events happening in the operating
device. Such register becomes crucial when troubleshooting; it enables checking records,
comparing recent ones with historical feeds, and, if needed, sharing them with the iISMA
CONTROLLI Support Team for further diagnostics.

The records in the Logs register are grouped by their genre; they are categorized
depending on the area they originated-firmware, core, BACnet, app, etc. Each group may
have its individual log level defining priorities of data to be recorded, according to the
users needs. These priorities are differentiated from Debug (each event happening is
registered) to Critical (only few events that result in the system error are registered).

The Logs register is written to a file and saved on the SD card in the device. If needed, it
may be copied from the SD card and shared with the iSMA CONTROLLI Support Team for
troubleshooting.
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Workspace Tree

Workspace Tree

» [ site

- 192.168.1.52:88
v

| Applications

] OS.Firmware

) 0S.5DK

] Library.BACnet
Library.Core

] Library.lO
Library.Modbus

] OS.Con

] OS.iFnet

[ OS.Storage
|: Backups

Platform

Figure 35. The Logs component
The Logs component has one slot:

Default Log Level: assigns the importance of logs to be registered,;
° Available settings: Debug, Normal, Warning, Important, Error, Critical, Undefined.

Logs
@ [OS.Core]

Main Links
MName

~ COMPONENT

Default Log Level Important

Figure 36. The Logs component slots
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Worth to notice

Logs register information about network configuration (IP address, default gateway,
mask) providing a convenient way to retrieve such data if lost.

Extensions

The Logs component has also available the component's extensions for each of groups
defined for register:

+ OS.Firmware;

+ 0S.SDK;

+ Library.BACnet;

+ Library.Core (library including Data Points, folders, etc.);
+ Library.10;

+ Library.Modbus;

+ OS.Core (system elements);

+ OS.iFnet;

+ OS.Storage.

Each of the above has a Log Level slot, which allows to individually set the importance of
logs to be registered.

Log Viewer

The nano EDGE ENGINE Log Viewer provides logs for diagnosing and analyzing the work
of the device driven by the nano EDGE ENGINE.

Logs are categorized by their source of occurrence:

+ OS.Firmware;

+ OS.SDK;

+ Library.BACnet;
+ Library.Core;

+ Library.10;

+ Library.Modbus;
+ OS.Core,

+ OS.iFnet;

- OS.Storage.

The logs levels are defined in the Logs component. The Log Viewer is the default view of
the Logs component.

Opening the Log Viewer

The Log Viewer is accessible by double-clicking the Logs component in the System
container in the Workspace Tree window. Alternatively, it can be opened from the context
menu of the Logs component, in the Views option.

Upon opening the Log Viewer shows the logs from the current log file, and updates it
while running.
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Delete
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Figure 37. Accessing Log Viewer

Using the Log Viewer
Filtering

Once the Log Viewer is opened, it displays logs according to the configuration of the Logs
component. The logs are categorized, and can be filtered by dates. The filtering option is
available in the bottom left corner of the window.

Filtering can be time consuming, depending on the selected filtering option, however, it
does not have any impact on the work of the iC Tool.
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Figure 38. Filtering

Exporting
The contents of the Log Viewer can be exported to a chosen location on the hard drive.

The Export options is available in the bottom right corner of the window. The logs file is
exported as a .txt file, which name includes the date and hour of the export.
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192.168.1.52:88 - Logs
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Figure 39. Exporting

7.1.6 Backups

The Backups component allows to perform and restore backups.
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Figure 40. The Backups component

The Backups component has no configurable slots. It is operated in the Backup Manager
view:

Backups X
192.168.1.52:88 - Backups

Local Backups

Backup Mame Timestamp Device Model

On Device Backups

Backup Mame Timestamp Device Model

Backup Manager

Figure 41. The Backup Manager view

The following options are available in the Backup Manager:
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+ Backup: creates a backup and saves it on the device; each next backup overwrites the
last backup unless saved locally with the Download Backup option;

Backups X

192.168.1.52:88 - Backups

Local Backups

Backup Name Timestamp Device Model

Perform backup operation completed successfully.
Backup Mame lel

Backup
Backup Manager Wire Sheet

Figure 42. Backup saved on the device

- Download Backup: downloads a backup to the PC and saves it under a selected name
in the iISMA Tool's default backup folder (home\backup\nano EDGE ENGINE), after
downloading, the backup is displayed in the Local Backups section;

Backups X

192.168.1.52:88 - Backups

Local Backups
Backup Name Timestamp Device Model
»  [G] backup_4_20220111_132338 11/01/2022 13:19 RAC18-P

[S] hvac_1.0_mj 08/10/2021 13:59 RAC18-IP

On Device Backups
Backup Name Timestamp Device Model

b E Backup_4 11/01/2022 13:19 RAC18-IP

Backup

Backup Manager

Figure 43. Backups downloaded locally
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While downloading a backup, it is possible to set its individual name:
Backups X

192.168.1.52:88 - Backups
Local Backups

Backup Name Timestamp Device Model
» [G) backup_4_20220111_132338 11/01/2022 13:19 RAC18-IP

[S] hvac_1.0_mj 08/10/2021 13:59 RAC18-IP

Set backup name

Enter directory name

backup_4_20220111_132613
Backup Name

» E Backup_4

Cancel

Backup Download Backup Delete Backup Restore

Backup Manager

Figure 44. Setting backup’s individual name

+ Delete Backup: removes a backup from a selected location (PC or device);
- Restore: restores a backup to the device from a selected location (PC or most current

backup saved on the device).
Backups X
192.168.1.52:88 - Backups

Local Backups

Backup Name Timestamp Device Model

[S) backup_4_20220111_132338 11/01/2022 13:19 RAC18-IP

» [S] hva 08/10/2021 13:59 RAC18-IP

Restore

Choose what has to be restored

™ Applications
¥ Networks
¥ Services
Backup Name ¥ System
v [S] Backup_4 B 1P Settings

Device Model

RAC18-IP

Cancel

Backup Delete Backup Restore

Backup Manager  Wire Sheet

Figure 45. Restoring a backup
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While restoring a backup, it is possible to selected whether the IP address is restored
from the backup too, or lest as set on the device. By default, the option to restore IP
address from a backup is unchecked.

Note: The only thing subject to selection in backup restoring is the IP address. The other
items, including users and passwords are restored from the backup.

Backups X

192.168.1.52:88 - Backups

Value Limits

< Action

Wire Sheet  Property Sheet
Figure 46. The Backups component's read-only Action slot

The Backups component has one read-only slot:

+ Action: informs, which action is currently ongoing.

7.1.7 Platform

The Platform component includes all the basic information about the device and its
operating system. It characterizes the hardware and other features essential for the
device to operate correctly.
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Workspace Tree

Workspace Tree

~ [ site

| Applications
MNetworks
Services

ystem

ilF iFnet

{ License

Users

E Backups

{EF Performance
) Time

1
rm Ethernetl

Figure 47. The Platform component
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Platform
[OS.Core]

Main Links
Mame

~ COMPONENT
Device Name RAC18-IP

Sion

Model Name
Serial Number
Hardware Version
Ethernet Interfaces
Sd Card
Serial Ports
Digital Inputs (DI1,DI2,DI3,D14)
Digital Outputs 5(D0O1,D02,D0O3,004,DO5)
Universal Inputs (UI1,U12,U13,U14)
Analog Outputs

Triac Outputs

Figure 48. The Platform component slots
The Platform component has the following slots:
- Device Name: displays the name of the device, which can be changed manually;

Note: The name displayed by default is based on the Model Name slot. The manual
change of name is associated with a corresponding change of the BACnet or Modbus
local device name (BACnet LocalDevice or Modbus LocalDevice component).

+ OS Version: shows the OS software version currently installed on the device;
* Model Name: shows the device model read from the device itself;

+ Serial Number: shows the serial number of the device;

+ Hardware Version: shows the hardware version of the device;

+ Ethernet Interfaces: shows the number of Ethernet ports available in the device,
- Sd Card: informs if an SD card is available (available/none);

+ Serial Ports: shows the number of serial ports available in the device;

- Digital Inputs: shows the number of digital inputs in the device;

- Digital Outputs: shows the number of digital outputs in the device;

* Universal Inputs: shows the number of universal inputs in the device;

* Analog Outputs: shows the number of analog outputs in the device;

+ Triac Outputs: shows the number of triac outputs in the device.

Additionally, the Platform components has also three component's extensions:
Performance, Time, and Ethernet.
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Performance

The Performance component is a knowledge source about the operation of the device. It
provides information about the CPU, memory in use, and transferred data on SD card.

Object Properties

Performance

[OS.Core]

Main  Links

Mame

+ COMPOMNENT

Uptime 307h:36m:13s
Cpu Usage

Available Framework Memory

Available Firmware Memory

Storage Bytes Read 64691200 B

Storage Bytes Written 7759360 B

Figure 49. The Performance component

Slots
The Performace component has the following slots:

Uptime: shows the time the device has been working since the last start-up;
+ CPU Usage: shows the current use of the CPU; in %;
+ Available Framework Memory: shows the available OS memory in bytes;
+ Available Firmware Memory: shows the available firmware memory in bytes;
- Storage Bytes Read: shows the number of read bytes;
- Storage Bytes Written: shows the number of written bytes.

Time
The Time component sets time and date in the device. In case the device is not powered

longer than for a week, the time in the device is reset. The Time component allows to
manually set local time in the device (with an action button) according to the computer's

local time.
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Time
@ [OS.Core]

SetLocalTime

Main  Links

Name Value

~ COMPOMNENT

Status OK

Current Time 2021.11.1808:

Year 2021

Month

Day

Hour

Minute

Second

Figure 50. The Time component

Slots
The Time component has the following slots:

- Status: indicates the current status of the component;

+ Current Time: shows the current time set in the device;
* Year: shows the current year;

+ Month: shows the current month;

+ Day: shows the current day;,

+ Hour: shows the current hour;

- Minute: shows the current minutes;

- Second: shows the current seconds.

Action
The Time component has one action:
- SetLocalTime: set the computer's (hosting the iC Tool) local time to the device.

Ethernet1

Warning!

The Ethernet component is always associated with an Ethernet port it manages. It is,
therefore, named consecutively according to the number of the physical Ethernet
port it manages: Ethernet1, Ethernet2, etc.

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 52 of 241




nano EDGE ENGINE Programming User Manual

The Ethernet component allows to configure three essential features to connect the
controller to the network: IP address, mask, default gateway, and DHCP control; it is the
most important component in terms of network configuration.

IP Ethernet1

@ [OS_Core]

RestartDevice

* COMPONENT

Info

M A C Address 80:1F:12:EF:9
| P Address 192 168.1.52
Mask

Default Gateway

D H C P Enabled

Figure 51. The Ethernet component

Slots
The Ethernet component has the following slots:

+ Info: informs about a required device restart after changing one of the parameters
(displayed after a new information is saved to the device);

Ethemetl X

192.168.1.52:88 - Ethernet1

Value Limits

es will take effect after device restart.
=e= M A C Address 80:1F:12:EF:92:90
—o— | P Address 192.168.1.53
-0~ Mask 255.255.255.0
o~ Default Gateway 192.168.1.1

=o= DHCPEnabled false

Figure 52. New information introduced to the Ethernet component (new IP address)
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Ethernetl X

192.168.1.52:88 - Ethernet1l

Limits

o~ Info The address es will take effect after device restart.
-0~ M A C Address 80:1F:12

-o- | P Address 192.168.1.53

-o- Mask 255.255.255.0

o- Default Gateway 192.168.1.1

=o= D H C PEnabled false

Cancel

Wire Sheet Property Sheet

Figure 53. The notice in the Info slot

+ MAC Address: shows the MAC address of the device;

+ IP Address: allows to set the IP address of the device; by default the address is set to
192.168.1.123;

+ Mask: allows to set the mask of the device; by default the mask is set to 255.255.255.0;

- Default Gateway: allows to set the default gateway of the device; by default it is set to
192.168.1.1;

+ DHCP Enabled: allows to turn on/off automatic IP address setting from the available
DHCP server. If the DHCP slot is enabled, and the DHCP server is available, all network
configuration is provided by the DHCP server, and there is no possibility to edit the IP
Address/Mask/Default Gateway slots.

Note: Each device has a default, constant IP address: 198.162.1.123. In order to
connect the device to the network it has to work with, the IP address may be set
manually by the user according to the user's network requirements, or it may be set
using the DHCP server. It may also be left as is. The IP address setting is totally
depending on the user's requirements.

Action
The Ethernet component has the following action:

+ RestartDevice: restarts the device; relogin required (the restart is necessary to confirm
each change introduced in any of the editable component's slots).

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 54 of 241




nano EDGE ENGINE Programming User Manual

8 nano EDGE ENGINE Libraries

The nano EDGE ENGINE provides a set of libraries to build applications and manage
communication of the device:

« Core

- 10

- Modbus
+ BACnet
- Logic

- Math

- FCU

+ Process
« Time

- Other

8.1 Core

WARNING!

The Core library is a library containing components featured for both Applications
and Networks containers.

Device Libraries

,:.,"::., Metwork

.E. AnalogDataPoint
(2] Application
::El.' BinaryDataPoint
'J Equipment

[ Folder

Figure 54. The Core library

Components Featured for the Applications Container

For the Applications container, the Core library includes components that are
essential for building applications:

+ the Application component itself;
+ Data Points (Analog Data Point and Binary Data Point);
- and folder.
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Components Featured for the Networks Container

For the Networks container, the Core library includes a component that is essential
for setting up communication protocols:

* Network.
Note: The Folder component can be used in the Networks container.

This section also includes components for the Networks container available
automatically in the structure:

- Interfaces;
* Ethernet (IpPort);
- Serial (SerialPort).

The components in the Core library are universal for all implemented communication
protocols.

8.1.1 Application

The Application component is a component designed to create a user application. By
default, the Applications container includes one Application component. However, the
user may add as many Application components in the container as needed. The user
application is constructed with Data Points and other components (though, it is not a
requirement to include Data Points in each user application). The number of Data Points
used across user applications must not exceed the license limit. Each Application
component allows to create one independent and cycle driven user application.

The Application component can added to the Applications container in two ways:

* in the Applications Manager,
+ dragging and dropping it directly from the Core library in the Device Libraries window.

The user application is created in the Wire Sheet view.
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Workspace Tree

Workspace Tree

.

- ] s

-~ i§p 192.168.1.52:88

~ [88] Applications
o) A
[z Application2
[3| Application3
[z Application1
5% Networks
&, Services

- —
& 2Yystem

Figure 55. The Application components in the Applications container

The Application component operates in one special view—the Application Manager—and
the standard iC Tool views—the Wire Sheet and Property Sheet. The Application Manager
allows to add, remove, copy, or duplicate Data Points and the Folder or Equipment
components and to add or remove Data Points' extensions. The Property Sheet view
presents a list of configurable slots and read-only slots, which provide essential
information about the work of the component. Application building is carried out in the
Wire Sheet view.

The Wire Sheet view presents Data Points included in the application and other
components that introduce dependencies between Data Points. Data Points may be
defined for input or output network points and be connected to other components
creating the application logics.

Linking within the applications in the iC Tool may be performed twofold: using a standard
linking method or using a special Reference link designed specifically to connect Data
Point class components with network point class components:

+ The Reference link is a special compound link designed to connect Data Points with
network points. The Reference link is created between special Reference slots and
transfers values along with the component's status. Alternatively, it may transfer
values between Data Points and network points at the same time returning status
from network points to Data Points, or it may return values from network points to
Data Points. As network points are situated in the Networks container and Data Points
are situated in the Applications container, Reference links are created using the Link
Mark and Link From options from the context menu, and they are created between
the tabs (or, for example, between the Application tab and the network points
expanded in the Workspace Tree window). Either way, the Reference link between tabs
is displayed in the Wire Sheet as a bubble connected to the component's Reference
slot.
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+ The standard linking method involves simple creating links between the input and
output slots; a standard link will transfer a value between the connected slots. Such
link may either be drawn from one component to another in the Wire Sheet or be
created using the Link Mark and Link From option from the context menu. Standard
linking may be applied between all four containers of the nano EDGE ENGINE device
structure.

The Reference link is unique for the nano EDGE ENGINE solution, and it is a
recommended method to be used in application building as it offers an advantage of
transferring the status information between components (find out more about Reference

links: Linking).
| Application
| [Library.Core]
Main Links
Mame
+ COMPONENT
Status
Enabled
Scan Period
Scan Time
Figure 56. The Application component slots
Slots

The Application component has the following slots:

- Status: indicates the current status of the component; if the component works

properly, its Status is OK;
° Available information: Disabled, Fault, OK;

- Enabled: starts and stops execution of the application contained in the component;

+ Scan Period: defines a maximum intended duration of an application cycle; set in
milliseconds (ms);

+ Scan Time: an actual time used by the controller to perform a full cycle of an
application, read from the CPU; it is desired that the Scan Time is lower than the Scan
Period-it means that the application works efficiently and the CPU is not overloaded.
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Using Equipment Folders

Good Practice Tip

In future developments, the RAC18-IP controller will have a Haystack functionality
implemented in its firmware, which calls for some good practice mechanisms that can
be introduced now, with the current functionalities.

The Haystack functionality will offer multiple advantages of using tags-it will help
identify parts of equipment controlled by the application and used Data Points, filter
data by equipment, sensor, or value, any many more.

In order to facilitate a future use of the full Haystack functionality, the Equipment
component has been included in the Core library. It is therefore recommended to
use the following structure when creating applications:

+ Applications container
° Application component
° Equipment component
° Data Point(s)
° other components
° Equipment component
° Data Point(s)
° other components

Such structure will be fully recognized in the Haystack functionality and will require
minimum effort to use its full potential once updated.

Workspace Tree

Workspace Tree
v [ site
+ i) 192.168.1.52:88

- 88
+ [B] HvAC

« € Fcul

2} TempControl
{8} OutsideAirTemp
+ [ Lights
+ ©F Lampl
{3} Lightintensity
« ©F Lamp2

P
{8} Occupancy
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Difference Between Equipment and Folder Components

The Equipment component with Haystack functionality will allow to identify the types
and other characteristics of controlled devices by tags, which will be a main difference
between the Equipment and Folder components-the Folder component is merely an
organizing component; in the future, it will not carry any Haystack tags functionalities.
It is therefore very important to use the Equipment components in the applications
structure.

Also refer to: Equipment Manager

8.1.2 Analog Data Point

The Analog Data Point component is a component that represents an analog value in the
application; it reads analog values calculated in applications and controls local or remote
analog outputs.

The Analog Data Point allows to create standard links to all inputs and outputs; it may
transfer a value via a link from the Out slot to other components. The other method to
link the Analog Data Point is via a Reference link. The Reference link is a special
compound link designed to connect Data Points with network points. The Reference link
is created between special Reference slot in the network point and transfers value along
with its status to Analog Data Point. Also, it may transfer values from Analog Data Points
to network points at the same time returning status from network points to Analog Data
Points, and it may return values from network points to Analog Data Points too. While
linking Data Points and network points, it is recommended to use the Reference linking
method.

In order to operate properly the component must be placed in the Application
component in the Applications container.

() AnalogDataPoint

. Reference

n
-327.60 [OK]
-327.60

Figure 57. The Analog Data Point on the Wire Sheet view

The Analog Data Point can operate in two modes. First, it is a basic mode with one
writable input slot (In16), one output slot (Out), Reference linking, and other basic slots:
Units, Status, Enabled, Description. In the basic mode, the Analog Data Point has native
BACnetAnalogPoint and ModbusAnalogPoint extensions.
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7* \ AnalogDataPoint
\E } [Library.Core]
Set Setid SetAddress

Main Ink
Name Value
+ COMPONENT
Status

Reference

Description

ELI]

Out

Units

in1é 1.00

* EXTENSION: BACNETANALOGPOINT
Object Value

Object Id o]

Expose true

* EXTENSION: MODBUSANALOGPOINT
Address 0

Address Format Decimal

Input Priority In1é

Expose true

Register Holding Register

Data Type int

Figure 58. The Analog Data Point slots

Analog Data Point's Slots
The Analog Data Point has the following basic slots:

+ Status: indicates the current status of the component. If the component works
properly, its status is OK; however, it changes accordingly when values in other slots
are adjusted.

° Available information: Disabled, Unlicensed, Error, Overriden, OK;

Note: If the referenced network point goes into a Fault or Down status, the Data Point's
status will show Error in order to communicate that the value in the Out slot may be
invalid.

Reference: a special slot allowing to transfer more than one value with one link (e.g.,
the Out slot value and the component's Status);, connects Data Points with network
point class components.
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Note: The Data Point allows to create only one Reference connection leading to it and
many Reference connections leading from it.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding defined in the
user's system documentation or any other information the user finds applicable.

+ Enabled: change of the slot's value enables or disables the component-if the
component becomes disabled, it stops reading values from or transferring values to
the linked network points. By default, the component is enabled.

° Available settings: true (enabled), false (disabled).

+ Out: shows a value transferred from the In16 slot in the basic mode, or from the first
non-null input with highest priority in the extended mode; in case there are values on
different priorities, only the value from the highest priority slot is transferred to the
Out slot, the rest is dismissed.

Note: In the Wire Sheet the Out slot is visible as combined slots Out, Units, Priority (which
is a source of the Out slot value; shown in the extended mode), and Status.

+ Units: defines a unit of the Out slot value; units are consistent with BACnet
requirements. The unit is entered manually from a drop-down list in accordance with a
value type in the Out slot;

+ In16: the basic input slot; receives analog values; the In16 value may be set by a Set
action,

The Analog Data Point has the following basic actions:

+ Set: allows entering an analog value to set the In16 slot;

+ Setld: sets a BACnet object Id of the Analog Data Point (exposed in the
BACnetAnalogPoint extension);

- SetAddress: sets a Modbus address of the Analog Data Point (exposed in the
ModbusAnalogPoint extension).

The extended mode of the Analog Data Point is switched on by adding the
AnalogPriorites extension to the Analog Data Point component. The extension adds 16
writable input slots to the Data Point. It is added by right-clicking on the Analog Data Point
component (either in the Wire Sheet or Property Sheet view).

Extensions

Data Points can have their functionality modified by extensions. The Analog Data Point is
originally equipped with the BACnetAnalogPoint and ModbusAnalogPoint extensions
(these cannot be added or removed), but other extensions, which offer different
functionalities, can be added or removed as necessary. Extensions are added by right-
clicking the Analog Data Point, either in the Wire Sheet or Property Sheet view, Application
Manager, or in the Workspace Tree.
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() AnalogDataPoint

Out 0.00 [OK]
0.00

Add
Views

Actions

Copy

Duplicate
Delete

Link Mark

Remove extension
Reorder
B

Show Help

Figure 59. Adding extension in the Wire Sheet view
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Application X

192.168.1.52:88 - Application

MName Value Limits
- |E'_| Application
o= Status
=o= Enabled
-o—- Scan Period [100 - 10000]
-o- Scan Time

Equipment

\ al
» (O Fol &

Duplicate
Delete

Link Mark

Remove extension
Rename

Show Help

Cancel

Figure 60. Adding extension in the Property Sheet view

From the context menu, select the Add Extension option. The pop-up window appears
allowing to choose an extension to add.
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Add extension

Add extension to AnalogDataPoint

AnalogDataPoint

Figure 61. Adding extension
BACnetAnalogPoint Extension

The BACnetAnalogPoint extension expands the Analog Data Point's functionality giving it
an option to expose it to the BACnet IP network as an Analog Value object, and,
otherwise, it allows to manually hide it from the network yet preserving its function in the
application. It also transfers information to the BACnet IP network about the Analog Data
Point's status. The extension is native (cannot be removed), and is visible along with the
regular slots and actions of the Analog Data Point as a separate, integral part in the
Object Properties view.

The extension has the following slots:

+ Object: a read-only slot showing a type of BACnet object attributed to the extension;
+ ObjectlID: a BACnet object ID, which is automatically numbered from 0 up;
+ Expose: enables the Data Point to be recognized within the BACnet IP network;

° Available settings: true (exposed), false (hidden).

ModbusAnalogPoint Extension

The ModbusAnalogPoint extension expands the Analog Data Point's functionality giving it
an option to expose it to the Modbus TCP/IP network as a Modbus point, and, otherwise,
it allows to manually hide it from the network yet preserving its function in the
application. It also transfers information to the Modbus TCP/IP network about the Analog
Data Point's status. The extension is native (cannot be removed), and is visible along with
the regular slots and actions of the Analog Data Point as a separate, integral part in the
Object Properties view.

The extension has the following slots:
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+ Address: a read-only slot showing a Modbus register, which the Data Point is exposed
on;
+ Address Format: a read-only slot showing a register address format;
° Available information: decimal, Modbus, HEX;
+ Input Priority: allows to select the input number in the Data Point, which the value
from the register is synchronized on;
+ Expose: enables the Data Point to be recognized within the Modbus TCP/IP network;
° Available settings: true (exposed), false (hidden);
+ Register: a read-only slot showing the type of the register used;
> Available information: holding register;
- Data Type: allows to select a value data type,

° Available settings: integer (default), signed integer, long, signed long, float,
double.

Apart from the BACnetAnalogPoint and ModbusAnalogPoint, it is possible to add the
following extensions to the Analog Data Point:

AnalogPriorities Extension

The AnalogPriorities extension adds fifteen writable input slots and the default (lowest)
priority slot to the Analog Data Point. The extension includes the Priority slot indicating,
which slot is transferring value to the Out slot. The AnalogPriorites extension adds In1-
IN15 slots and the Default slot, which is the lowest, 17th priority. The extension also

introduces new actions to the Data Point: EmergencyOverride, EmergencyAuto, Override,
and OverrideAuto.

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 66 of 241




nano EDGE ENGINE Programming User Manual

7%\ AnalogDataPoint
\5) [Library.Core]

Set Setid SetAddress EmergencyOverride
EmergencyAuto Override OverideAuto

Main ink
MName

v COMPONENT

Description

Enabled

OQut

Units

in1é 1.00

~ EXTENSION: ANALOGPRIORITIES
null
null
null
null
null
null

null

in14
in15
Default
Prionty

~ EXTENSION: BACNETANALOGPOINT

~ EXTENSION: MODBUSANALOGPOINT
Address
Addr ma Decimal
Input Priority In1é6
E true
Holding Register

Data Type Int

Figure 62. The AnalogPriorites extension
The Analog Data Point has the following slots available in the AnalogPriorities extension:

* In1-In15: input slots providing values to the Out slot (from 1 to 16, the highest priority
is In1); only the highest priority value is provided to the Out slot, the rest is dismissed.
All input slots are linkable. In the extended mode, the In1 and In8 slots have actions
available for overriding their values.

Note: By default, only the In16 is displayed in the Wire Sheet. In case any other input slot
receives a value via link, is it displayed in the Wire Sheet along with the In16. Only the null
input, which is a lack of value, allows the higher priority input to be dismissed-zero (0) is
still a value that will be provided to the Out slot.
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- Default: the 17th, lowest priority input slot; allows to introduce a default value to the
Data Point in case there are no links providing values from other components. If the
value to the Data Point is provided by the Reference link, then the Default value is
automatically dismissed (the Reference link cannot be directed to the 17th priority,
only from the 16th up).

Note: According to BACnet requirements, the Default slot value can never be null; if no
other value is set on the slot, it is zero (0).

* Priority: shows, which slot is currently providing the value to the Out slot.

The Analog Data Point has the following actions available in the AnalogPriorities
extension:

- EmergencyOverride: enables entering an analog value to the In1 slot;

+ EmergencyAuto: sets the null value to the In1 slot (cancels the EmergencyOverride
action);

+ Override: enables entering an analog value to the In8 slot;

- OverrideAuto: sets the null value to the In8 slot (cancels the Override action).

Note: If the link is connected to the slot that may be affected by an action, the value
coming from the link connection has priority over the manually evoked action.

8.1.3 Binary Data Point

The Binary Data Point component is a component that represents a Boolean value in the
application; it reads binary values calculated in applications and controls local or remote
binary outputs. The Binary Data Point allows to create standard links to all inputs and
outputs; it may transfer a value via a link from the Out slot to other components. The
other method to link the Binary Data Point is via a Reference link. The Reference link is a
special compound link designed to connect Data Points with network points. The
Reference link is created between special Reference slots in network points and transfers
values along with the its status to Binary Data Points. Also, it may transfer values from
Binary Data Points to network points at the same time returning status from network
points to Binary Data Points, and it may return values from network points to Binary Data
Points too. While linking Data Points and network points it is recommended to use the
Reference linking method.

In order to operate properly, the component must be placed in the Application
component in the Applications container.

{8) BinaryDataPoint

Reference E
Out false [OK]
Inlé false

Figure 63. Binary Data Point
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The Binary Data Point can operate in two modes. First, it is a basic mode with one
writable input slot (In16), one output slot (Out), Reference linking, and other basic slots:
Active Text, Inactive Text, Status, Enabled, Description. In the basic mode, the BACnet
Data Point has native BACnetBinaryPoint and ModbusBinaryPoint extensions.

e BinaryDataPoint
\E } [Library.Core]

Set SetAddress
Main ink
Name
* COMPONENT
Status
Reference
Description
Enabled true
Out false
Inactive Text false
true
In16 false
+ EXTENSION: BACNETBINARYPOINT
Object Value
Object id (o]
true
= EXTENSION: MODBUSBINARYPOINT
Address o]
Address Format Decimal
Input Priority In15
true

Coil

Figure 64. The Binary Data Point component in simple variant

In its basic mode, the Binary Data Point has one action: Set (which allows to set a value to
the In16 slot).

The Binary Data Point has the following basic slots:

- Status: indicates the current status of the component. If the component works
properly, its status is OK; however, it changes accordingly when values in other slots
are adjusted,

° Available information: Disabled, Unlicensed, Error, Overriden, OK;

Note: If the referenced network point goes into a high priority status (e.g., fault or down),
the Data Point's status will show Error in order to communicate that the value in the Out
slot may be invalid.
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+ Reference: a special slot allowing to transfer more than one value with one link (e.g.,
the Out slot value and the component's Status);, connects Data Points with network
point class components;

Note: The Data Point allows to create only one Reference connection leading to it and
many Reference connections leading from it.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding defined in the
user's system documentation or any other information the user finds applicable;

+ Enabled: change of the slot's value enables or disables the component-if the
component becomes disabled, it stops reading values from or transferring values to
the linked Network Points. By default, the component is enabled,;

> Available settings: true (enabled), false (disabled);

+ Out: shows a value of the first non-null input with highest priority; in case there are
values on different priorities, only the value from the highest priority slot is transferred
to the Out slot, the rest is dismissed,

Note: In the Wire Sheet, the Out slot is visible as combined slots Out, Priority, and Status.
The Out slot displays the value in accordance with the settings in the ActiveText and
InactiveText slots.

+ InactiveText: a text value that is displayed in the Out slot if its value is false; the text is
freely adjustable by the user. By default, this field is empty and "false" is displayed for a
false value;

+ ActiveText: a text value that is displayed in the Out slot if its value is true; the text is
freely adjustable by the user. By default, this field is empty and "true" is displayed for a
true value,

+ In16: the basic input slot; receives Boolean values; the In16 value may be set by a Set
action.

The Binary Data Point has the following basic actions:

+ Set: allows entering a Boolean value to set the In16 slot;

+ Setld: sets a BACnet object Id of the Binary Data Point (exposed in the
BACnetBinaryPoint extension);

+ SetAddress: sets a Modbus address of the Binary Data Point (exposed in the
ModbusBinaryPoint extension).

The extended mode of the Binary Data Point is switched on by adding the BinaryPriorites
extension to the Binary Data Point component. The extension adds 16 writable input
slots to the Data Point. It is added by right-clicking on the Binary Data Point component
(either in the Wire Sheet or Property Sheet view, Application Manager, or the Workspace
Tree).

Extensions

Data Points can have their functionality modified by extensions. The Binary Data Point is
originally equipped with the BACnetBinaryPoint and ModbusBinaryPoint extensions
(these cannot be added or removed), but other extensions, which offer different
functionalities, can be added or removed as necessary. Extensions are added by right-
clicking the Binary Data Point, either in the Wire Sheet or Property Sheet view, Application
Manager, or the Workspace Tree.
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() BinaryDataPoint
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Figure 65. Adding extension in the Wire Sheet view
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Figure 66. Adding extension in the Property Sheet view

From the context menu, select the Add extension option. The pop-up window appears
allowing to choose an extension to add.
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Add extension

Add extension to BinaryDataPoint

BinaryDataPoint

Cancel

Figure 67. Adding extension dialog window
BACnetBinaryPoint Extension

The BACnetBinaryPoint extension expands the Binary Data Point's functionality giving it
an option to expose it to the BACnet network as a Binary Value object, and otherwise, it
allows to manually hide it from the network yet preserving its function in the application.
It also transfers information to the BACnet network about the Binary Data Point's. The
extension is native (cannot be removed), and is visible along with the regular slots and
actions of the Binary Data Point as a separate, integral part in the Object Properties view.

The extension has the following slots:

+ Object: a read-only slot showing a type of BACnet object attributed to the extension;
+ ObjectID: a BACnet object ID, which is automatically numbered from 0 up;
+ Expose: enables the Data Point to be recognized within the BACnet network;

° Available settings: true (exposed), false (hidden).

ModbusBinaryPoint Extension

The ModbusBinaryPoint extension expands the Binary Data Point's functionality giving it
an option to expose it to the Modbus TCP/IP network as a Modbus point, and, otherwise,
it allows to manually hide it from the network yet preserving its function in the
application. It also transfers information to the Modbus TCP/IP network about the Binary
Data Point's status. The extension is native (cannot be removed), and is visible along with
the regular slots and actions of the Binary Data Point as a separate, integral part in the
Object Properties view.

The extension has the following slots:
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+ Address: a read-only slot showing a Modbus register, which the Data Point is exposed
on;
+ Address Format: a read-only slot showing a register address format;
° Available information: decimal, Modbus, HEX;
+ Input Priority: allows to select the input number in the Data Point, which the value
from the register is synchronized on;
+ Expose: enables the Data Point to be recognized within the Modbus TCP/IP network;
° Available settings: true (exposed), false (hidden);
+ Register: a read-only slot showing the type of the register used;
> Available information: holding register.

Apart from the BACnetBinaryPoint and ModbusBinaryPoint, it is possible to add the
following extensions to the Binary Data Point:

BACnetPriorities Extension

The BinaryPriorites extension adds In1-In15 slots and the Default slot, which is the
lowest, 17th priority. The extension also introduces new actions to the Data Point:
EmergencyOverride, EmergencyAuto, Override, and OverrideAuto. The BinaryPriorities
extension adds fifteen writable input slots and the default priority slot to the Binary Data

Point. The extension includes also the Priority slot indicating, which slot is transferring
value to the Out slot.
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Figure 68. The extended variant of the Binary Data Point
The Binary Data Point has the following slots available in the BinaryPriorities extension:

+ In1-In15: input slots providing values to the Out slot (from 1 to 16, the highest priority
is In1); only the highest priority value is provided to the Out slot, the rest is dismissed.
All input slots are linkable. The In1 and In8 slots have actions available for emergency
overriding their values;

Note: By default, only In16 is displayed in the Wire Sheet. In case any other input slot
receives a value via link, is it displayed in the Wire Sheet along with the In16. Only the null
value allows the higher priority input to be dismissed.
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- Default: the 17th, lowest priority input slot; allows to introduce a default value to the
Data Point in case there are no links providing values from other components. If the
value to the Data Point is provided by the Reference link, then the Default value is
automatically dismissed (the Reference link cannot be directed to the 17th priority,
only from the 16th up).

Note: According to BACnet requirements, the Default slot value can never be null; if no
other value is set on the slot, it is false.

* Priority: shows which slot is currently providing the value to the Out slot.
The Binary Data Point has the following actions available in the BinaryPriorities extension:

- EmergencyOverrideActive: enables entering a true value to the In1 slot;

- EmergencyOverridelnactive: enables entering a false value to the In1 slot;

+ EmergencyAuto: sets the null value to the In1T slot (cancels the
EmergencyOverrideActive and EmergencyOverridelnactive action);

+ OverrideActive: enables entering a true value to the In8 slot;

- Overridelnactive: enables entering a false value to the In8 slot;

- OverrideAuto: sets the null value to the In8 slot (cancels the OverrideActive and
Overridelnactive actions).

8.1.4 Equipment

The Equipment component is a grouping folder-type component, which can be used to
gather other components, regarding specific equipment included in the Application, to
help organize the Workspace Tree. The Equipment can be added to the device structure,
however, it cannot be added directly to the container. The Equipment component can be
freely renamed to facilitate categorization of components included within.

Workspace Tree

Workspace Tree

+ [ site

+ @ 192.168.1.52:88

- [88) Applications
« [z Application
3 "_b
+ [B] Application1
v+ [B| Application2
o Application3

b 55 MNetworks

Figure 69. The Equipment component
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The Equipment component has no slots nor actions.
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Using Equipment Folders

Good Practice Tip

In future developments, the RAC18-IP controller will have a Haystack functionality
implemented in its firmware, which calls for some good practice mechanisms that can
be introduced now, with the current functionalities.

The Haystack functionality will offer multiple advantages of using tags-it will help
identify parts of equipment controlled by the application and used Data Points, filter
data by equipment, sensor, or value, any many more.

In order to facilitate a future use of the full Haystack functionality, the Equipment
component has been included in the Core library. It is therefore recommended to
use the following structure when creating applications:

+ Applications container
° Application component
° Equipment component
° Data Point(s)
° other components
° Equipment component
° Data Point(s)
° other components

Such structure will be fully recognized in the Haystack functionality and will require
minimum effort to use its full potential once updated.
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Workspace Tree
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Difference Between Equipment and Folder Components

The Equipment component with Haystack functionality will allow to identify the types
and other characteristics of controlled devices by tags, which will be a main difference
between the Equipment and Folder components-the Folder component is merely an
organizing component; in the future, it will not carry any Haystack tags functionalities.
It is therefore very important to use the Equipment components in the applications
structure.

Also refer to: Equipment Manager

8.1.5 Interfaces

The Interfaces is a folder-type component. It is designed to contain components
configuring BACnet or Modbus communication ports. Similarly like the BACnet or Modbus
component, the Interfaces folder is automatically included in the device structure, and, by
default, it contains the Ethernet or Serial component.
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Figure 70. The Interfaces component for BACnet
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Figure 71. The Interfaces component for Modbus
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The Interfaces component has no slots or actions.

8.1.6 Ethernet (IpPort)

The Ethernet component allows to activate the BACnet IP or Modbus TCP/IP
communication and to identify the port adapter and the number for the BACnet or
Modbus network. The Ethernet component allows to identify the IP port number for
BACnet or Modbus communication (by default, it is 47808 for BACnet IP and 502 for
Modbus TCP/IP). It can be changed to any number from the slot's range (0-65535).

Workspace Tree Workspace Tree

Workspace Tree Workspace Tree
« [ site ~ [ site

~ @) 192168.152:88

v [88 Applications » |-.- Applications

v 2% Networks v g5 Networks

&) Local IO &9 Local 1D
~ (7 BACnet = BACnet
v [ Interfaces = Modbus
] + [ Interfaces
&) RAC18-IP S Serial 1
. L4
v 9 Modbus =
Services &) RAC18-IP

& Services

s Sy -
&@ -2Yystem

Table 3. The Ethernet component for BACnet (left) and Modbus (right)
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Slots

IP Ethernet 1

|“ | [Library.Core]

Main Links

IP Ethernet 1

|| | [Library.Core]

Main Links
Name MName

+ COMPONENT ~ COMPONENT

Status

Status

Enabled Enabled

Adapter Adapter

Port Port

Table 4. The Ethernet component slots for BACnet (left) and Modbus (right)
The Ethernet component has the following slots:

+ Status: indicates the current status of the component. If the component works
properly, its status is OK; the component's status becomes Disabled if its Enabled slot
has been set to false.

° Available information: Disabled, OK;
+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

Note: Disabling the component switches off BACnet IP server and client and Modbus
TCP/IP server functions, which means that the device is not visible as the BACnet device/
Modbus point in the network, and, in case of the BACnet client configuration, the
communication with server devices is switched off too.

+ Adapter: informs, which communication port is used to connect to the network.
+ Port: allows to set the number of the port used to communicate in the BACnet IP/
Modbus TCP/IP protocol.

8.1.7 Serial (SerialPort)

The Serial component allows to configure the Modbus RTU communication over the
RS485 port.
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Figure 72. The Serial component
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Figure 73. The Serial component slots
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The Serial component has the following slots:

- Status: indicates the current status of the component. If the component works

properly, its status is OK; the component's status becomes Disabled if its Enabled slot
has been set to false.

° Available information: Disabled, OK.
+ Enabled: change of the slot's value enables or disables the component.
> Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

Note: By default, the component is enabled.

WARNING!

If the Serial component is disabled, the network configured to operate on the serial
port defined in this component is also disabled.

+ Serial Port: shows a serial communication port available in the device;
+ Baud Rate: allows to set the baud rate;
° Available settings: 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps;
- Data Bits: allows to set the data bits configuration of the Modbus data frame;
° Available settings: 7-bits (Modbus ASCII, for future use) or 8-bits (Modbus RTU);
+ Stop Bits: allows to set the stop bits configuration of the Modbus data frame;
° Available settings: One, OnePointFive, Two;
+ Parity: allows to set the parity bit configuration of the Modbus data frame;
° Available settings: None, Even, Mark, Odd, Space.

8.1.8 Network

The Network component allows to configure the BACnet IP or Modbus RTU client
network. It allows to add remote devices (using the Device component) and configure
basic polling schedule for such devices and their points.
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Figure 74. The Network component for BACnet (left) and Modbus (right)
The Network component has the following slots:

+ Status: indicates the current status of the component. If the component works, its
status is OK; the component's status becomes Disabled if its Enabled slot has been set
to false.

° Available information: Disabled, OK.

+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Interface: allows to set the Ethernet interface for BACnet IP client network and the
Serial port for Modbus RTU;

+ Fast Poll Frequency: sets the time between requests for the point's value sent in the
fast mode,

+ Normal Poll Frequency: sets the time between requests for the point’s value sent in
the normal mode;

+ Slow Poll Frequency: sets the time between requests for the point’s value sent in the
slow mode;

+ Ping Frequency: sets the time between testing requests to check the device's
connection.

* Retry Count: shows a number of repeated requests;

* Response Timeout: time set to wait for the device's response.
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Worth to Notice

In order for the network to be enabled, the Ethernet component (for BACnet IP) or
the Serial component (for Modbus RTU), configured for the port defined in the
Adapter slot, has to be enabled too.

8.1.9 Folder

The Folder component is a grouping component, which can be used to gather other
components to help organize the Workspace Tree. The Folder can be added to the device
structure, however, it cannot be added directly to the container. The Folder component
can be freely renamed to facilitate categorization of components included within.

Workspace Tree

Workspace Tree
~ [ site

~ @) 192.168.1.52:88

~ [88) Applications
v+ [z Application
[3| Application2
(3 F
[z Application3
[z Application1
&% Networks
&9 Local IO
£ BACnet

5 Modbus

Figure 75. The Folder component
The Folder component has no slots nor actions.

Note: The Folder component can be used both in the Applications and Networks
containers.
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8.2 10

The 10 library consists of seven network point components, dedicated to read and control
the inputs and outputs of the actual device. The IO components are defined for various
type of physical inputs and outputs.

In order to operate properly, the IO components must be placed in the Network
container, under their superior component, the LocallO.

Device Libranes

gy AnalogOutput

{0y Digitalinput

o DigitalinputCounter
Do) DigitalOutput

£ DipSwitch

(1o} TriacOutput

{(u} Universalinput

Figure 76. The IO library

8.2.1 Local 10 Component

The Local IO component is a component that manages the communication with physical
inputs and outputs of the device. It allows to configure communication for seven network
point class components, each dedicated to service different type of input or output.

In the Property Sheet the Local IO component shows its status and its inferior
components. It is possible to expand each of these components and control them from
the Local I0's Property Sheet view.
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Figure 77. The LocallO component

Slots
The Local I0 component has the following slots:

- Status: indicates the current status of the component. If the component works, its
status is OK; the component's status becomes Disabled if it has been stopped by a
manual action.

° Available information: Disabled, OK.

+ Enabled: allows to enable or disable the component and its inferior components (even
if their Enabled slots are set to true):

° Available settings: true (enabled), false (disabled);

- Digital Inputs: indicates the number of physical digital inputs in the device;

- Digital Outputs: indicates the number of physical digital outputs in the device;

- Universal Inputs: indicates the number of physical universal inputs in the device;

+ Analog Outputs: indicates the number of physical analog outputs in the device;

+ Triac Outputs: indicates the number of physical triac outputs in the device;

+ Fast Poll Frequency: sets the time between requests for the point's value sent in the
fast mode;
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- Normal Poll Frequency: sets the time between requests for the point's value sent in
the normal mode;

- Normal Poll Frequency: sets the time between requests for the point's value sent in
the normal mode.

Local 10
@ [Library.10]

Main Links

MName
+ COMPONENT
Status OK

Enabled true

Digital Inputs 4 (DI1,DI12,D13,DI4)

Digital Outputs 5 (DO1,DO2,D0O3,D0O4,DO5)
Universal Inputs 4 (U, UI12,UI3,Us)

Analog Outputs 3 (AD1,AD02,A03)

Triac Outputs 2(TO1,TO2)

Fast Poll Frequency 1000 ms

Normal Poll Frequency 000h:00m:05s

Slow Poll Frequency 000h:00m:30s

Figure 78. The LocallO component's slots

8.2.2 Universallnput

The Universallnput component is an 10 point (network point class) component that
retrieves data from the physical universal input of a device. The component allows to
configure the universal input according to its purpose—the universal input may serve as a
voltage, current, digital, resistance, or temperature input—in order to communicate
properly with the linked Data Point. The component allows to change the type of sensor,
its resolution, and to apply an input signal filtering.

The component can pass data to the Data Point class component by linking Reference
slots; the Universallnput component may be linked to an Analog Data Point. In order to
operate properly, the Universallnput component must be located under the LocallO
component in the Networks container and have its unique number assigned in the
Address slot.

Note: Before using the component, make sure that its individual address is assigned and
its Status is OK.
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Figure 79. The Universallnput component

Slots
The Universallnput component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null, 0, or exceeding
an available range;

° Available information: Disabled, Fault, OK;

* Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

By default, once the Reference link is created from the network point to the Data Point it
sets the input priority to 16, which later can be changed manually.

+ Description: an additional detailed information about a service that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, or any other information the user finds applicable.

* InputPriority: allows to select the input number in the Data Point, which the value
from the network point class component's output is sent to; by default, the priority is
None and sets to 16 after linking with a Data Point (can be changed manually).

° Available settings: none, 1-16.
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Note: The Reference link from the network point to the Data Point cannot be changed to
a 17t default, priority.

+ Polling Mode: allows to set the frequency of sending polling requests for the point's

value—Dby default, the polling mode is set to normal;
° Available settings: fast, normal, slow;

+ Enabled: change of the slot's value enables or disables the component—if the
component becomes disabled, it stops to read values from the physical input; by
default, the component is enabled.

° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: a real value read from the physical input of the address set in the Address slot.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

Note: The Out slot value depends on the input type defined in the Type slot.

+ Units: defines a unit of the Out slot value, depending on the sensor type set in the
Type slot—the unit is automatically set once the sensor type is selected in the Type
slot; however, it can be manually adjusted by the user;

° Available units: according to BACnet units;

+ Scale: sets a fixed scaling factor for output linearization; the Out value is calculated
according to the linear function formula (y=ax+b), and the Scale slot set the a value of
the formula;

+ Offset: sets a fixed offset value to the output value; the Out value is calculated
according to the linear function formula (y=ax+b), and the Offset slot set the b value of
the formula;

+ Address: allows setting an address of a physical input of the device; once the
component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

° Available settings: 1-n, where "n" stands for the number of actual inputs in the
device.

+ Type: defines a sensor type for proper reading of values.

° Available settings: Voltage, Current, Digital, Resistance, Temperature (supported
temperature sensors:

Celsius degrees: NTC T0K3A1, NTC 10K4A1, NTC 10K Carel, NTC 20K6A1, NTC 2,2K3AT1,
NTC 3K3A1, NTC 30K6AT, NTC SIET, NTC TACT, NTC SAT1, PT1000, NI1000, NIT000 21C,
NI1000 LG,

Fahrenheit degrees: NTC 10K Type2, NTC 10K Type3, NTC 20K NTC, NTC 3K, PT1000,
NI1000 32F, NI1000 70F).

Note: Choosing one input type disables the rest—the universal input works only as a type
defined in the InputType slot, and it will not adjust automatically if the incoming value
changes its type. By default, the NTC 10K3A1 temperature sensor is set as an input type;
if any other input type is relevant for the particular universal input, it needs to be adjusted
manually.

- Filter Time: sets the filtering period in order to avoid the read values peaks.
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> Available settings: 0-60 s (by default, the filtering time is set to 2 s).
* Resolution: defines a precision of data conversion from analog data to bits for further
data processing in the controller's software.
° Available settings: 12 or 16-bit (12-bit resolution provides fast data processing,
whereas 16-bit resolution provides more precise data; however, it may hamper
the speed of data processing).

Note: As the default value of the Resolution slot is 12-bit, it needs to be emphasized that
PT1000 and NIT000 temperature sensors work correctly only with the 16-bit resolution;
therefore, if these types of sensors are set in the Type slot, the Resolution slot is
automatically adjusted to a 16-bit value.

(W) Universallnput

Reference
Out

Figure 80. The Universallnput component linked

8.2.3 Digitallnput

The Digitalinput component is an I/0 point (network point class) component that retrieves
data from a physical digital input of a device. The component allows to configure the
digital input in order to communicate properly with the linked Data Point. The component
can pass data to the Data Point class component by linking Reference slots; the
Digitallnput component may be linked to a Binary Data Point. In order to operate
properly, the Digitalnput component must be located under the Local IO component in
the Networks container and it have a unique number assigned in the Address slot.

Note: Before using the component, make sure that its individual address is assigned and
its Status is OK.
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Digitalinput
Eﬂ> [Library.10]
Main Links
Name
+ COMPONENT
Status
Reference
Description

Input Priority In1é

Polling Mode MNormal

Enabled true

Out false

Address 1

Figure 81. The Digitallnput component

Slots
The Digitallnput component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null, 0, or exceeding
an available range;

° Available information: Disabled, Fault, OK;

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

By default, once the Reference link is created from the network point to the Data Point it
sets the input priority to 16, which later can be changed manually.

+ Description: an additional detailed information about a service that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, or any other information the user finds applicable.

* InputPriority: allows to select the input number in the Data Point, which the value
from the network point class component's output is sent to; by default, the priority is
None and sets to 16 after linking with a Data Point (can be changed manually).

° Available settings: none, 1-16.

Note: The Reference link from the network point to the Data Point cannot be changed to
a 17t default, priority.
+ Polling Mode: allows to set the frequency of sending polling requests for the point's

value—Dby default, the polling mode is set to normal;
> Available settings: fast, normal, slow;
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+ Enabled: change of the slot's value enables or disables the component—if the
component becomes disabled, it stops to read values from the physical input; by
default, the component is enabled.

° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: a real value read from the physical input of the address set in the Address slot.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

+ Address: allows setting an address of a physical input of the device; once the
component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

° Available settings: 1-n, where "n" stands for the number of actual inputs in the
device.

@) Digitallnput

Reference
Out

Figure 82. The Digitallnput component linked

8.2.4 DigitallnputCounter

The DigitallnputCounter component counts the pulses on rising edge in a physical digital
input of the device. The counter may be employed, for example, to add up a number of
pulses for used water meters or similar purposes. Before the DigitalinputCounter
component is addressed to a physical input, the counter's default value is 0 and it
changes once the slot starts reading values from a connected meter or sensor.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the
counter's value is null.

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 94 of 241




nano EDGE ENGINE Programming User Manual

DigitalinputCounter
DIC) [Library.i0]

SetOut
Main Links

MName

*+ COMPONENT

Status

Reference

Description

Input Priority MNone
Polling Mode Normal
Enabled true
Out 0.00
Units

Scale

Offset

Address

Figure 83. The DigitallnputCounter component

Slots
The DigitallnputCounter component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null, 0, or exceeding
an available range;

° Available information: Disabled, Fault, OK;

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

By default, once the Reference link is created from the network point to the Data Point it
sets the input priority to 16, which later can be changed manually.

+ Description: an additional detailed information about a service that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, or any other information the user finds applicable.

* InputPriority: allows to select the input number in the Data Point, which the value
from the network point class component's output is sent to; by default, the priority is
None and sets to 16 after linking with a Data Point (can be changed manually).

° Available settings: none, 1-16.

Note: The Reference link from the network point to the Data Point cannot be changed to
a 17t default, priority.
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+ Polling Mode: allows to set the frequency of sending polling requests for the point's

value—by default, the polling mode is set to normal;
° Available settings: fast, normal, slow;

+ Enabled: change of the slot's value enables or disables the component—if the
component becomes disabled, it stops to read values from the physical input; by
default, the component is enabled.

> Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: shows a number of rising edges from the physical digital input of the address set
in the Address slot.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

+ Units: defines a unit of the Out slot value; no unit is set by default;

+ Scale: sets a fixed scaling factor for output linearization; the Out value is calculated
according to the linear function formula (y=ax+b), and the Scale slot set the a value of
the formula;

- Offset: sets a fixed offset value to the output value; the Out value is calculated
according to the linear function formula (y=ax+b), and the Offset slot set the b value of
the formula;

+ Address: allows setting an address of a physical input of the device; once the
component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

° Available settings: 1-n, where "n" stands for the number of actual inputs in the

device.
0 DigitallnputCounter
Reference
Out
Figure 84. The DigitallnputCounter component linked
Actions

+ SetOut: sets the Out slot to a specific value;
+ Reset: sets the Out slot to the 0 value.

8.2.5 AnalogOutput

The AnalogOutput component is an 10 point (network point class) component that
transfers the value to a physical analog output of a device. The component allows to
transfer data received from the linked Data Point in order to control the physical analog
output of the device, and allows to set the polling mode of the point. The component can
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pass data from the Data Point class component by linking Reference slots; the
AnalogOutput component may be linked from an Analog Data Point.

In order to operate properly, the AnalogOutput component must be located under the
Local IO component in the Networks container.

Note: Before using the component, make sure that its individual address is assigned and
its Status is OK.

The AnalogOutput component includes an action that allows to set its Out value in case
no Data Point class component is linked to it.

AnalogOutput
@U [Library.IO]

Set
Main Links

MName
* COMPONENT
Status
Reference
Description
Input Priority MNone
Polling Mode Normal
Enabled true
Out 0.00
Units mV
Scale 1.00
Offset
Address 1

Type 0-10V

Figure 85. The AnalogOutput component

Slots
The Analog Output component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null, 0, or exceeding
an available range;

° Available information: Disabled, Fault, OK;

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.
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Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
link, the network point transfers it back to the Data Point to whichever input priority from
1to 16 is set in the network point.

Note: The Reference links work on a change-of-value. If a value in the Data Point's Out
slot changes, it is immediately transferred to a network point linked by the Reference link-
such change is not dependent on an application cycle.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.

* InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; by default, the priority is none.

° Available settings: none, 1-16.

+ Polling Mode: allows to set the frequency of sending polling requests for the point's

value—by default, the polling mode is set to normal;
° Available settings: fast, normal, slow;

+ Enabled: change of the slot's value enables or disables the component—if the
component becomes disabled, it stops to transfer values to the physical output; by
default, the component is enabled.

° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

- Out: displays a value transferred to the output of the address set in the Address slot.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

+ Units: defines a unit of the Out slot value, depending on the selected mode of
operation—the unit is automatically set once the mode type is selected in the Type
slot, however, it can be manually adjusted by the user;

° Available units: according to BACnet units;

+ Scale: sets a fixed scaling factor for output linearization; the value transferred to a
physical output is calculated according to the inversed linear function y=(x-b)/a, and
recalculated according to the linear function y=ax+b to the Out slot; the Scale slot
sets the a value of the formula;

- Offset: sets a fixed offset value to the output value; the value transferred to a physical
output is calculated according to the inversed linear function y=(x-b)/a, and
recalculated according to the linear function y=ax+b to the Out slot; the Offset slot
sets the b value of the formula;

Example

The output linearization allows to adjust an output value to the requirements of a
controlled device/equipment. For example:
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+ if an analog output controls an actuator, which operates within a 2-10 V range, the
AnalogOutput component can be scaled to produce output fitting the required
range:

° the Type slot set to 0-10 V;

° the Scale slot value set to 1.25 (10000 mV/8000 mV);

> the Offset slot value scaled to -2500 (redefining the output's range to 2-10 V:
2000 mV/0.8 range).

Note: Though the Type slot is set to 0-10 V, the actual value is controlled in mV.
Accordingly, the offset must be set in mV.
+ to scale the output to control a device, which operates within a 0-5 V range, the
AnalogOutput parameters have to be set as follows:
° the Type slot set to 0-10 V;
° the Scale slot value set to 2;
> the Offset slot value scaled to 0.
+ to translate 0-100% to 0-10000 mV, the AnalogOutput component can be scaled to
produce output fitting the required range:
° the Scale slot value set to 0.01 (100%/10000 mV);
> the Offset slot value scaled to 0.

Note: Incorrect scaling of the results in the calculated values (exceeding the available
range for the device, e.g., 0-10 V), results in indicating a different value on the input from
Reference link and on the Out slot. If the scaling is correct, the values are identical.

+ Address: allows setting an address of a physical output of the device; once the
component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

° Available settings: 1-n, where "n" stands for the number of actual outputs in the
device.

+ Type: defines the mode of operation—the component may operate as a voltage or
digital output, or in pulse width modulation mode; once the component has been
added, the component's mode is set to Voltage;

° Available modes: Voltage, Digital, PWMO0OO1Hz, PWMO1Hz, PWM1Hz, PWM10Hz,
PWM100Hz.

@) AnalogOutput

Figure 86. The AnalogOutput component linked

Action

+ Set: sets a value to the Out slot—in case no Data Point is linked to the output network
point, it is possible to set its Out value with this action.
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8.2.6 DigitalOutput

The DigitalOutput component is an IO point (network point class) component that
transfers the value to a physical digital output of a device. The component allows to
transfer data received from the linked Data Point in order to control the physical digital
output of the device. The component can pass data from the Data Point class component
by linking Reference slots; the DigitalOutput component may be linked from a Binary Data
Point. In order to operate properly, the DigitalOutput component must be located under
the Local IO component in the Networks container.

Note: Before using the component, make sure that its individual address is assigned and
its Status is OK.

The DigitalOutput component includes an action that allows to set its Out value in case
no Data Point class component is linked to it.

DigitalOutput
@E) [Library.10]

Set

Main Links

Name

* COMPONENT

Status

Reference

Description

Input Priority MNone
Polling Mode Normal
Enabled true
Out false

Address 1

Figure 87. The DigitalOutput component

Slots
The DigitalOutput component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null, 0, or exceeding
an available range;

° Available information: Disabled, Fault, OK;

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
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link, the network point transfers it back to the Data Point to whichever input priority from
1to 16 is set in the network point.

Note: The Reference links work on a change-of-value. If a value in the Data Point's Out
slot changes, it is immediately transferred to a network point linked by the Reference link-
such change is not dependent on an application cycle.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.

+ InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; by default, the priority is set to none.

° Available settings: none, 1-16.

+ Polling Mode: allows to set the frequency of sending polling requests for the point's

value—by default, the polling mode is set to normal;
° Available settings: fast, normal, slow;

+ Enabled: change of the slot's value enables or disables the component—if the
component becomes disabled, it stops to transfer values to the physical output; by
default, the component is enabled.

> Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: displays a value transferred to the output of the address set in the Address slot.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

+ Address: allows setting an address of a physical output of the device; once the
component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

° Available settings: 1-n, where "n" stands for the number of actual outputs in the
device.

Action
The DigitalOutput component has the following action:

+ Set: sets a value to the Out slot—in case no Data Point is linked to the output network
point, it is possible to set its Out value with this action.

®) DigitalOutput

Figure 88. The DigitalOutput component linked
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8.2.7 TriacOutput

The TriacOutput component is an /O point (network point class) component that
transfers the value to a physical triac output of a device. The component allows to
transfer data received from the linked Data Point in order to control the physical triac
output of the device. The component can pass data from the Data Point class component
by linking Reference slots; the TriacOutput component may be linked from an Analog
Data Point. In order to operate properly, the TriacOutput component must be located
under the Local IO component in the Networks container.

Note: Before using the component, make sure that its individual address is assigned and
its Status is OK.

The TriacOutput component includes an action that allows to set its Out value in case no
Data Point class component is linked to it.

TriacOutput
TE) [Library.IO]
Set
Main Links
MName
* COMPONENT
Status

Reference

Description

Input Priority MNone
Polling Mode MNormal
Enabled true
Out 0.00
Units

Scale

Offset

Address 1

Type Digital

Figure 89. The TriacOutput component

Slots
The TriacOutput component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null, 0, or exceeding
an available range;

° Available information: Disabled, Fault, OK;
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+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
link, the network point transfers it back to the Data Point to whichever input priority from
1to 16 is set in the network point.

Note: The Reference links work on a change-of-value. If a value in the Data Point's Out
slot changes, it is immediately transferred to a network point linked by the Reference link-
such change is not dependent on an application cycle.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.

+ InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; by default, the priority is set to none.

° Available settings: none, 1-16.

+ Polling Mode: allows to set the frequency of sending polling requests for the point's

value—by default, the polling mode is set to normal;
° Available settings: fast, normal, slow;

+ Enabled: change of the slot's value enables or disables the component—if the
component becomes disabled, it stops to transfer values to the physical output; by
default, the component is enabled.

> Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

- Out: displays a value transferred to the output of the address set in the Address slot.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

+ Units: defines a unit of the Out slot value, depending on the selected mode of
operation—the unit is automatically set once the mode type is selected in the Type
slot, however, it can be manually adjusted by the user;

° Available units: according to BACnet units;

+ Scale: sets a fixed scaling factor for output linearization; the value transferred to a
physical output is calculated according to the inversed linear function y=(x-b)/a, and
recalculated according to the linear function y=ax+b to the Out slot; the Scale slot
sets the a value of the formula;

- Offset: sets a fixed offset value to the output value; the value transferred to a physical
output is calculated according to the inversed linear function y=(x-b)/a, and
recalculated according to the linear function y=ax+b to the Out slot; the Offset slot
sets the b value of the formula;

Note: Incorrect scaling of the results in the calculated values (exceeding the available
range for the device, e.g., 0-10 V), results in indicating a different value on the input from
Reference link and on the Out slot. If the scaling is correct, the values are identical.
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+ Address: allows setting an address of a physical output of the device; once the
component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

° Available settings: 1-n, where "n" stands for the number of actual outputs in the
device.

+ Type: defines the mode of operation—the component may operate as a digital output,
or in pulse width modulation mode; once the component has been added, the
component's mode is set to Digital

° Available modes: Digital, PWMOO1Hz, PWMO1Hz, PWM1Hz, PWM10Hz.

@) TriacOutput

Figure 90. The TriacOutput component linked

Action

+ Set: sets a value to the Out slot—in case no Data Point is linked to the output network
point, it is possible to set its Out value with this action.

8.2.8 DipSwitch

The DipSwitch component is an I/O point (network point class) component, which allows
to read the bit states of DIP switches installed in the front panel of the RAC18-IP device.
There are three DIP switches installed in the front panel: one 6-position (51) and two 8-
position (S2, S3). The DipSwitch component values are updated in every execution cycle
of the Local IO component.
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Object Properties

<I':__ DipSwitch
—‘|_|> [Library.10]
Main  Links
MName

+ COMPONENT
Status

Reference

Description

Input Priority None

Polling Mode Normal
Enabled true
Out 0.00

Units

Outl
Qut2
Out3
QOutd
Out5
Outé
Out7
Qut8

Address

Figure 91. The DipSwitch component slots

Slots
The DipSwitch component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false;

° Available information: Disabled, OK;

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

By default, once the Reference link is created from the network point to the Data Point it
sets the input priority to 16, which later can be changed manually.
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+ Description: an additional detailed information about a service that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, or any other information the user finds applicable.

* InputPriority: allows to select the input number in the Data Point, which the value
from the network point class component's output is sent to; by default, the priority is
none and sets to 16 after linking with a Data Point;

° Available settings: none, 1-16.

Note: The Reference link from the network point to the Data Point cannot be changed to
a 17" default, priority.

+ Polling Mode: allows to set the frequency of sending polling requests for the point's

value—Dby default, the polling mode is set to normal;
° Available settings: fast, normal, slow;

+ Enabled: change of the slot's value enables or disables the component—if the
component becomes disabled, it stops to read values from the physical input; by
default, the component is enabled.

° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: displays the binary sum of bits (bit no. 1 = 270, + 2A1 for bit no. 2, etc.);

+ Units: defines a unit of the Out slot value; no unit is used here by default;

+ Scale: sets a fixed scaling factor for output linearization; the Out value is calculated
according to the linear function formula (y=ax+b), and the Scale slot set the a value of
the formula;

+ Offset: sets a fixed offset value to the output value; the Out value is calculated
according to the linear function formula (y=ax+b), and the Offset slot set the b value of
the formula;

+ Out1-Out8: shows the binary value of the respective bit on the addressed DIP switch;

° Available states: true or false;

Worth to Notice

In case of the 6-position DIP switch, the Out7 and Out8 slots are permanently false.
The 6th switch in the true state restores factory settings in the controller.

+ Address: allows setting the address of the DIP switch, which bits are read in slots
Out1-0Outs;
° Available settings: S1 (6-position DIP switch), S2 (8-position DIP switch), S3 (8-
position DIP switch).
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@& DipSwitch

Reference
Out

Figure 92. The DipSwitch component linked

8.3 Modbus

The Modbus library includes components that control the Modbus RTU client and
Modbus TCP/IP server communication implemented in the device. It allows the device to

+ be recognized and identified in the Modbus TCP/IP network as a Modbus server
device, and to

- work as a Modbus RTU client device (sending requests to Modbus server devices for
their registers values).

The Modbus RTU communication is handled via the RS485 port, while Modbus TCP/IP
commmunication is handled via IP. In order to operate properly, the Modbus library
components have to be placed in the Networks container (the Modbus component being
the superior, service-type component).

Device Libranes

22 Modbus
(&) AnalogPoint
=7 Device
(8) BinaryPoint

() StringPoint

22 Math

B4 Other

Figure 93. The Modbus library

8.3.1 Modbus Component

The essential feature of the Modbus management in the nano EDGE ENGINE devices is
the Autoexposition option-allowing all Data Points added in the project to be exposed to
the Modbus TCP/IP network by default. If the Autoexposition slot in the Modbus
component is set to true, all Data Points added in the project are automatically exposed
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on the Modbus TCP/IP network as Modbus points; however, Data Points may then be
individually hidden from the network by manually changing the Expose slot value in a
Data Point's Modbus extension (i.e., native extensions, ModbusAnalogPoint and
ModbusBinaryPoint, in Analog and Binary Data Points). In case the Autoexposition slot is
set to false, all new added Data Points are automatically hidden from the network. They
may be exposed to the network manually, changing the Expose slot value in Data Point's
Modbus extensions to true.

The Modbus component can be either enabled, or disabled, using the Enabled that
manually starts or stops the whole Modbus component. Stopping it makes the device and
its Modbus points invisible in the Modbus TCP/IP network.

The Modbus component is automatically added and cannot be removed from the device.

Workspace Tree

Workspace Tree

e

v | ] Site

~ i) 192.168.1.52:88

v [88| Applications
~ &% Networks
v &) Local IO
+ 5 BACnet
- 5

» [ Interfaces

Figure 94. The Modbus component
The Modbus component has the following slots:

- Status: indicates the current status of the component. If the component works
properly, its status is OK; if the Enabled slot has been set to false, the components's
status becomes Disabled. The component goes into the Fault status if it cannot be
started.

° Available information: Disabled, Fault, OK.

+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Autoexposition: allows to automatically define the exposition of all Data Points added
in the project to the Modbus TCP/IP network.
° Available settings: true (exposed), false (hidden).

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 108 of 241




nano EDGE ENGINE Programming User Manual
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Figure 95. The Modbus component slots

Modbus RTU Client Network
In order to configure the Modbus RTU client network, follow these steps:
Step 1:

(@) Double-click the Modbus component-the Device Libraries now displays the Core
library and the Network component in it. Drag and drop the Network component to the
Modbus component; or

(b) Double-click the Modbus component-the Wire Sheet now displays the Network
Manager. Add the Network component using the Add button in the bottom right corner
of the sheet.

Step 2: Set the Network's component Enabled slot to true. Configure the rest of the slots
if necessary.

Step 3:

(@) Double-click the added Network component-the Device Libraries now displays the
Modbus library and the Device component in it. Drag and drop the Device component to
the Network component. In the pop-up window, it is possible to set the quantity of
components to add. Add as many Device components as there are responding devices in
the network; or

(b) Double-click the added Network component-the Wire Sheet now displays the Device
Manager. Add the Device component using the Add button in the bottom right corner of
the sheet.

Step 4: In each added Device component, set its Enabled slot to true. Set the Address slot
and the rest of the slots (if necessary).

Step 5:

(@) Double-click the Device component-the Device Libraries window now displays the
Modbus library and the AnalogPoint/BinaryPoint/StringPoint components. Drag and drop
as many points as required; or

(b) Double-click the Device component-the Wire Sheet now displays the Point Manager.
Add points using the Add button in the bottom right corner of the sheet.
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Step 6: Configure each added AnalogPoint/BinaryPoint/StringPoint component.

Modbus TCP/IP Server Network

Thanks to the Autoexposition function, all Data Points in the device are automatically
exposed as the Modbus server device. In order to disable the Data Point in the Modbus
server network, either set the Autoexposition slot in the Modbus component to false (all
Data Points hidden), or go to each Data Point individually and set the Expose slot to false.

8.3.2 LocalDevice

In order for the Data Point components to be visible in the Modbus TCP/IP network as
Modbus points, a LocalDevice component is essential. It is the component that allows to
configure the device as a Modbus device that may be exposed to the Modbus TCP/IP
network. The component defines the Modbus properties that are necessary for the
Modbus TCP/IP network to recognize the Modbus device and communicate with it.

The LocalDevice component is automatically added and placed under its superior
component, the Modbus, and it cannot be removed from the device.

In the Device structure, the LocalDevice component is displayed named according to a
device's name saved in the Platform component (generated there automatically based on
the device's model).

Workspace Tree

Workspace Tree

-~ | ] Site

~ i) 192.168.1.52:88

v+ [88) Applications
~ &% Networks
v &) Local IO
+ (5 BACnet
+ 5 Modbus

» [ Interfaces

Figure 96. The LocalDevice component
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RAC18-IP
’@ [Library_Modbus]

MET
Name

+ COMPONENT
Status

Enabled

Address 1

+ EXTENSION: DEVICEEXPOSITION

Interface Ethernet 1

Figure 97. The LocalDevice component's slots
The LocalDevice component has the following slots:

- Status: shows a current status of the Modbus device. If the Modbus device works
properly, its status is OK.
> Available information: OK, Disabled, Fault.
+ Enabled: change of the slot's value enables or disables the component;
> Available settings: true (enabled), false (disabled).
- Address: allows to set the Modbus address for the device in the Modbus TCP/IP server
network.

The LocalDevice component has the DeviceExposition extension, which has the following
slot:

. Interface: shows the interface used for the Modbus TCP/IP server communication.

8.3.3 Device

The Device component is a component to configure data for communication with a
server device in the Modbus network. The RAC18-IP controller acts as a client device in
the Modbus network, and the Device component allows to add remote devices
connected on the RS485 port, set their unique addresses and ping registers. The ping
register number defines the remote device register, which answers the master request-if
there is no response from the slave device, the Device component goes into the Down
status.
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Figure 98. The Device component

Slots

Device
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Main
Mame
~ COMPONENT
Status
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Address
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Figure 99. The Device component slots
The Device component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null. If there is no
response from the addressed device, the component goes into the Down status.
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> Available information: Disabled, Fault, Down, OK.

+ Enabled: change of the slot's value enables or disables the component.
> Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

- Address: allows to set the unique address of the remote device in the Modbus
network;

+ Ping Register: allows to set the number of the remote device's register (in decimal
format), which will provide answers for the master device's Modbus requests.

Worth to Notice

If the Network component is disabled, the Device component is disabled too.

8.3.4 AnalogPoint

The AnalogPoint component is a network point class component, which allows to read
and write analog values to a defined Modbus holding register in the remote device.

Note: Before using the component, make sure that its register address is assigned and its
Status is OK.

The AnalogPoint component includes an action that allows to set its Out value in case no
Data Point class component is linked to it.
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Figure 100. The AnalogPoint component
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Slots
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Description

Input Priority
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Out null
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Figure 101. The AnalogPoint component slots
The AnalogPoint component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null. If there is no
response from the addressed point, the component goes into the Down status.

° Available information: Disabled, Fault, Down, OK.

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
link, the network point transfers it back to the Data Point to whichever input priority from
1to 16 is set in the network point.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.
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Note: The description is effectively added only if the point allows it-the description is not
added internally in the RAC18-IP for the remote point, but it is sent directly to the point.

+ InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; none priority is set by default.

° Available settings: none, 1-16.
+ Polling Mode: allows to set the frequency of sending polling requests for the point's
value to remote devices—by default, the polling mode is set to normal;
° Available settings: fast, normal, slow;
+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: a real value read from or written to the register of the remote device.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

+ Units: defines a unit of the Out slot value; no unit is set by default;

+ Scale: sets a fixed scaling factor for output linearization; the written value is calculated
according to the inverse linear function formula (x=(y-b)/a), and the calculated value
is read to the Out slot according to the linear function (y=ax+b); the Scale slot sets the
avalue of theformula; incorrect scaling of the results in the calculated value
(exceeding the available range for the device, e.g, 0-10 V), results in indicating a
different value on the input and on the Out slot. If the scaling is correct, the values
are identical

- Offset: sets a fixed offset value to the output value; the value is calculated according to
the inverse linear function formula (x=(y-b)/a) and read to the Out slot according to the
linear  function  (y=axtb); the  Offset slot setsthe b value of
the formula; incorrect scaling of the results in the calculated value (exceeding the
available range for the device, e.g., 0-10 V), results in indicating a different value on the
input and on the Out slot. If the scaling is correct, the values are identical;

- Address: allows setting an address of the Modbus register in the remote device; once
the component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

Note: The Modbus register address is set in decimal format.

- Data Type: allows to set the format of the analog value read or written to the remote
device's register;
° Available settings: Int (integer), SInt (signed integer; including values less than 0),
Long (for 32-bit values, reads two subsequent registers).

Find out more about the Reference linking.

Action

+ Set: sets a value to the Out slot—in case no Data Point is linked to the output network
point, it is possible to set its Out value with this action.
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8.3.5 BinaryPoint

The BinaryPoint component is a network point class component, which allows to read
and write Boolean values to a defined Modbus coil in the remote device.

Note: Before using the component, make sure that its register address is assigned and its
Status is OK.

The BinaryPoint component includes an action that allows to set its Out value in case no
Data Point class component is linked to it.

Workspace Tree

Workspace Tree
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StringPoint

Figure 102. The BinaryPoint component
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Slots
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Figure 103. The BinaryPoint component slots
The BinaryPoint component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null. If there is no
response from the addressed point, the component goes into the Down status.

° Available information: Disabled, Fault, Down, OK.

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
link, the network point transfers it back to the Data Point to whichever input priority from
1 to 16 is set in the network point.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.

Note: The description is effectively added only if the point allows it-the description is not
added internally in the RACIP-18 for the remote point, but it is sent directly to the point.
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+ InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; none priority is set by default.

° Available settings: none, 1-16.
+ Polling Mode: allows to set the frequency of sending polling requests for the point's
value to remote devices—by default, the polling mode is set to normal;
° Available settings: fast, normal, slow;
+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: a real value read from or written to the register of the remote device.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

- Address: allows setting an address of the Modbus register in the remote device; once
the component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

Note: The Modbus register address is set in decimal format.

Find out more about the Reference linking.

Action

+ Set: sets a value to the Out slot—in case no Data Point is linked to the output network
point, it is possible to set its Out value with this action.

8.3.6 StringPoint

The StringPoint component is a network point class component, which is designed to
work with the ISMA-B-LP room panel, and it allows to write values to registers displaying
texts on the room panel's LCD display. The text sent to the room panel is defined in the
StringPoint with the Set action, and it is always limited to 4 ASCII characters (any character

entered over the 41" character is ignored and not displayed).

Note: Before using the component, make sure that its register address is assigned and its
Status is OK.
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Figure 104. The StringPoint component
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Slots
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Figure 105. The StringPoint component slots

The StringPoint component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Address slot is null. If there is no
response from the addressed point, the component goes into the Down status.

° Available information: Disabled, Fault, Down, OK.

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
link, the network point transfers it back to the Data Point to whichever input priority from
11to 16 is set in the network point.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.
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Note: The description is effectively added only if the point allows it-the description is not
added internally in the RAC18-IP for the remote point, but it is sent directly to the point.

+ InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; none priority is set by default.

° Available settings: none, 1-16.
+ Polling Mode: allows to set the frequency of sending polling requests for the point's
value to remote devices—by default, the polling mode is set to normal;
° Available settings: fast, normal, slow;
+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: a real value read from or written to the register of the remote device.

Note: If the component's Status is fault (e.g., an invalid value in the Address slot), the Out
value is null.

+ Units: defines a unit of the Out slot value; no unit is set by default;

+ Scale: sets a fixed scaling factor for output linearization; the written value is calculated
according to the inverse linear function formula (x=(y-b)/a), and the calculated value
is read to the Out slot according to the linear function (y=ax+b); the Scale slot sets the
avalue of theformula; incorrect scaling of the results in the calculated value
(exceeding the available range for the device, e.g, 0-10 V), results in indicating a
different value on the input and on the Out slot. If the scaling is correct, the values
are identical,

- Offset: sets a fixed offset value to the output value; the value is calculated according to
the inverse linear function formula (x=(y-b)/a) and read to the Out slot according to the
linear  function  (y=axtb); the  Offset slot setsthe b value of
the formula; incorrect scaling of the results in the calculated value (exceeding the
available range for the device, e.g., 0-10 V), results in indicating a different value on the
input and on the Out slot. If the scaling is correct, the values are identical;

- Address: allows setting an address of the Modbus register in the remote device; once
the component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

Note: The Modbus register address is set in decimal format.

+ Text: displays the text, which is sent to the room panel's Modbus register defined in
the Address slot. The text value is entered with the Set action, and it is transformed to
the analog value according to the ASCII code for each character. The text value is
always limited to 4 characters. The text can either be entered in lower case characters,
or capital letters—the room panel adjusts characters in case sensitive registers.
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Modbus Registers for LCD Display

The Address slot in the StringPoint defines the Modbus register, which receives the
text value to display on the room panel's LCD display. The Address slot receives the
decimal address of the LP Modbus register. The list of Modbus registers, which can
be addressed in the StringPoint is available here: StringPoint Modbus Registers.

Find out more about the Reference linking.

Action

+ Set: allows to manually enter the text, which is sent to the room panel; it allows to
change the room panel's text registers directly from the device.
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StringPoint Modbus Registers

The Address slot in the StringPoint defines the Modbus register, which receives the text
value to display on the room panel's LCD display. The registers that can receive a text

value are listed below:

List of StringPoint Modbus Registers

309 TEMPERATURE_NAME;

311 HUMIDITY_NAME;

313 CO2_NAME;

1508 OFFSET_NAME;

1510 SETPOINT_NAME;

1603 FAN_MODE_O NAME;

1605 FAN_MODE_1 NAME;

1607 FAN_MODE_2 NAME;

1609 FAN_MODE_3 NAME;

1611 FAN_MODE_4 NAME;

1702 OCCUPANCY_MODE_0 NAME;
1704 OCCUPANCY_MODE_T NAME;
319 MAIN_MENU_NUMERICT NAME;
324 MAIN_MENU_NUMERIC2 NAME;
329 MAIN_MENU_NUMERIC3 NAME;
334 MAIN_MENU_NUMERIC4 NAME;
339 MAIN_MENU_NUMERIC5 NAME;
344 MAIN_MENU_NUMERIC6 NAME;
349 MAIN_MENU_NUMERIC7 NAME;
354 MAIN_MENU_NUMERIC8 NAME;
359 MAIN_MENU_BOOLEANT NAME;

361 MAIN_MENU_BOOLEANT1
TRUETEXT;

363 MAIN_MENU_BOOLEANT1
FALSETEXT;

368 MAIN_MENU_BOOLEAN2 NAME;

370 MAIN_MENU_BOOLEAN2
TRUETEXT,

372 MAIN_MENU_BOOLEAN2
FALSETEXT;

377 MAIN_MENU_BOOLEAN3 NAME;

379 MAIN_MENU_BOOLEAN3
TRUETEXT;

381 MAIN_MENU_BOOLEAN3
FALSETEXT;

386 MAIN_MENU_BOOLEAN4 NAME;

388 MAIN_MENU_BOOLEAN4
TRUETEXT;

390 MAIN_MENU_BOOLEAN4
FALSETEXT;

395 MAIN_MENU_BOOLEANS NAME;

397 MAIN_MENU_BOOLEAN5
TRUETEXT;

625 TEMPERATURE_BOOLEANG
NAME;

627 TEMPERATURE_BOOLEANG
TRUETEXT;

629 TEMPERATURE_BOOLEANG
FALSETEXT;

635 TEMPERATURE_BOOLEAN7
NAME;

637 TEMPERATURE_BOOLEAN7
TRUETEXT;

639 TEMPERATURE_BOOLEAN7
FALSETEXT;

645 TEMPERATURE_BOOLEANS
NAME;

647 TEMPERATURE_BOOLEANS
TRUETEXT;

649 TEMPERATURE_BOOLEANS
FALSETEXT;

656 FANNUMERICT NAME;
665 FANNUMERIC2 NAME;
674 FANNUMERIC3 NAME;
683 FANNUMERIC4 NAME;
692 FANNUMERIC5 NAME;
701 FANNUMERIC6 NAME;
710 FANNUMERIC7 NAME;
719 FANNUMERIC8 NAME;
728 FANBOOLEANT NAME;
730 FANBOOLEANT TRUETEXT;
732 FANBOOLEANT FALSETEXT;
738 FANBOOLEAN2 NAME;
740 FANBOOLEAN2 TRUETEXT;
742 FANBOOLEAN2 FALSETEXT;
748 FANBOOLEAN3 NAME;
750 FANBOOLEAN3 TRUETEXT;
752 FANBOOLEAN3 FALSETEXT;
758 FANBOOLEAN4 NAME;
760 FANBOOLEAN4 TRUETEXT;
762 FANBOOLEAN4 FALSETEXT;
768 FANBOOLEANS NAME;
770 FANBOOLEANS TRUETEXT;
772 FANBOOLEANS FALSETEXT;
778 FANBOOLEANG NAME;
780 FANBOOLEANG TRUETEXT;

1068 BLINDBOOLEAN4 FALSETEXT;
1074 BLINDBOOLEANS NAME;
1076 BLINDBOOLEANS TRUETEXT;
1078 BLINDBOOLEANS FALSETEXT;
1084 BLINDBOOLEANG6 NAME;
1086 BLINDBOOLEANG6 TRUETEXT;
1088 BLINDBOOLEANG FALSETEXT;
1094 BLINDBOOLEAN7 NAME;
1096 BLINDBOOLEAN7 TRUETEXT;
1098 BLINDBOOLEAN7 FALSETEXT;
1104 BLINDBOOLEANS NAME;
1106 BLINDBOOLEANS TRUETEXT;
1108 BLINDBOOLEANS FALSETEXT;
1115 ALARMSNUMERICT NAME;
1124 ALARMSNUMERIC2 NAME;
1133 ALARMSNUMERIC3 NAME;
1142 ALARMSNUMERIC4 NAME;
1151 ALARMSNUMERICS NAME;
1160 ALARMSNUMERIC6 NAME;
1169 ALARMSNUMERIC7 NAME;
1178 ALARMSNUMERICE NAME;
1187 ALARMSBOOLEANT NAME;
1189 ALARMSBOOLEANT TRUETEXT;

1191 ALARMSBOOLEAN1
FALSETEXT;

1197 ALARMSBOOLEAN2 NAME;
1199 ALARMSBOOLEAN2 TRUETEXT;

1201 ALARMSBOOLEAN2
FALSETEXT;

1207 ALARMSBOOLEAN3 NAME;
1209 ALARMSBOOLEAN3 TRUETEXT;

1211 ALARMSBOOLEAN3
FALSETEXT;

1217 ALARMSBOOLEAN4 NAME;
1219 ALARMSBOOLEAN4 TRUETEXT;

1221 ALARMSBOOLEAN4
FALSETEXT;

1227 ALARMSBOOLEANS NAME;
1229 ALARMSBOOLEANS TRUETEXT;

1231 ALARMSBOOLEANS
FALSETEXT;

1237 ALARMSBOOLEANG NAME;
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399 MAIN_MENU_BOOLEANS 782 FANBOOLEANG FALSETEXT: 1239 ALARMSBOOLEANG TRUETEXT:

FALSETEXT, 788 FANBOOLEAN7 NAME; 1241 ALARMSBOOLEANG

404 MAIN_MENU_BOOLEANG NAME; | 790 FANBOOLEAN7 TRUETEXT: FALSETEXT:

406 MAIN_MENU_BOOLEANG 792 FANBOOLEAN7 FALSETEXT: 1247 ALARMSBOOLEAN7 NAME;

TRUETEXT, 798 FANBOOLEANS NAME: 1249 ALARMSBOOLEAN7 TRUETEXT;

éifsl\é'%%wENU—BOOLEAN6 800 FANBOOLEANS TRUETEXT; WFE\E;SLEQ?WBOOLEAN7

413 MAIN_MENU_BOOLEAN7 NAME; | 892 PANBOOLEANS FALSETEXT, 1257 ALARMSBOOLEANS NAME:
809 LIGHTNUMERICT NAME; :

415 MAIN_MENU_BOOLEAN/ 1259 ALARMSBOOLEANS TRUETEXT;

TRUETEXT: 818 LIGHTNUMERIC2 NAME; e ALARMCEOOLEANS

417 MAIN_MENU_BOOLEAN7 827 LIGHTNUMERIC3 NAME; FALSETEXT:

FALSETEXT; 836 LIGHTNUMERIC4 NAME; 1968 SETTINGSNUMERICT NAME:

422 MAIN_MENU_BOOLEANS NAME; | 845 LIGHTNUMERIC5 NAME; 1977 SETTINGENUMERICS NAE:

?éilJEI\/ITAE\XI\#MENufBOOLEANS 854 LIGHTNUMERIC6 NAME; 1956 SETTINGENUMERICS NAWE:

e soots | 2 USHTNUVERICTNAME: 205 ermsnu e

FALSETEXT; ! 1304 SETTINGSNUMERICS5 NAME;

503 TEMPERATURE NUMERICT 881 LIGHTBOOLEANT NAME; 1313 SETTINGSNUMERIC6 NAME;

NAME; . 883 LIGHTBOOLEANT TRUETEXT; 1322 SETTINGSNUMERIC7 NAME;

512 TEMPERATURE_NUMERIC2 885 LIGHTBOOLEANT FALSETEXT; 1331 SETTINGSNUMERICS NAME;

NAME; 891 LIGHTBOOLEAN2 NAME; 1340 SETTINGSBOOLEAN1T NAME;

521 TEMPERATURE_NUMERIC3 893 LIGHTBOOLEAN2 TRUETEXT, 1342 SETTINGSBOOLEAN1

NAME; 895 LIGHTBOOLEAN2 FALSETEXT; TRUETEXT:

530 TEMPERATURE_NUMERIC4 901 LIGHTBOOLEAN3 NAME; 1344 SETTINGSBOOLEAN1

NAME; 903 LIGHTBOOLEAN3 TRUETEXT; FALSETEXT;

539 TEMPERATURE_NUMERICS 905 LIGHTBOOLEAN3 FALSETEXT; | 1350 SETTINGSBOOLEAN2 NAME;

NAME; 911 LIGHTBOOLEAN4 NAME; 1352 SETTINGSBOOLEAN2

aiiATEE;MPERATURE*NUMER'% 913 LIGHTBOOLEAN4 TRUETEXT; TRUETEXT;

557 TEMPERATURE NUMERICY 915 LIGHTBOOLEAN4 FALSETEXT; ;if;‘ESTEE;?_NGSBOOLEAN2

NAME; J7 T HEHTRODLEARS HAME 1360 SETTI’NGSBOOLEANS NAME;

566 TEMPERATURE_NUMERICS 923 LIGHTBOOLEANS TRUETEXT; 1369 SETTINGSBOOLEANS '

NAME; 925 LIGHTBOOLEANS FALSETEXT; TRUETEAT,

575 TEMPERATURE_BOOLEAN"1 931 LIGHTBOOLEANG6 NAME; 1364 SETTINGSBOOLEAN3

NAME; 933 LIGHTBOOLEANG TRUETEXT; FALSETEXT:

?;SEE&:__ERATURE*BOOLEANq 935 LIGHTBOOLEANG6 FALSETEXT; 1370 SETTINGSBOOLEAN4 NAME:

579 TEMPERATURE_BOOLEAN1 ST HEHTEOOLEANZAME 1372 SETTINGSBOOLEANA

FALSETEXT 943 LIGHTBOOLEAN7 TRUETEXT; TRUETEXT;

585 TEMPERATURE_BOOLEAN? 945 LIGHTBOOLEAN7 FALSETEXT; 1374 SETTINGSBOOLEAN4

NAME; 951 LIGHTBOOLEANS NAME; FALSETEXT,

07 TEMPERATURE BOOLEANS 953 LIGHTBOOLEANS TRUETEXT: 1380 SETTINGSBOOLEANS NAME;

TRUETEXT; ) 955 LIGHTBOOLEANS FALSETEXT: 1382 SETTINGSBOOLEANS

589 TEMPERATURE_BOOLEAN2 962 BLINDNUMERICT NAME; TRUETEXT,

FALSETEXT, 971 BLINDNUMERIC2 NAME; ;if?ESTEE;?_NGSBOOLEANES

aiiATEE;MPERATURE’BOOLEANS 980 BLINDNUMERIC3 NAME; 1390 SETTINGSBOOLEANG NAME;

597 TEMPERATURE_BOOLEAN3 759 BLINDNUMERICA RAME 1392 SETTINGSBOOLEANG

TRUETEXT: 998 BLINDNUMERIC5 NAME; TRUETEXT;

509 TEMPERATURE_BOOLEANS 1007 BLINDNUMERIC6 NAME; 1394 SETTINGSBOOLEANG

FALSETEXT; 1016 BLINDNUMERIC7 NAME; FALSETEXT;
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605 TEMPERATURE_BOOLEAN4
NAME;

607 TEMPERATURE_BOOLEAN4
TRUETEXT;

609 TEMPERATURE_BOOLEAN4
FALSETEXT;

615 TEMPERATURE_BOOLEANS
NAME;

617 TEMPERATURE_BOOLEANS
TRUETEXT;

618 TEMPERATURE_BOOLEANS
FALSETEXT;

1025 BLINDNUMERIC8 NAME;
1034 BLINDBOOLEANT NAME;
1036 BLINDBOOLEANT TRUETEXT;
1038 BLINDBOOLEAN1T FALSETEXT;
1044 BLINDBOOLEAN2 NAME;
1046 BLINDBOOLEAN2 TRUETEXT;
1048 BLINDBOOLEANZ2 FALSETEXT;
1054 BLINDBOOLEAN3 NAME;
1056 BLINDBOOLEAN3 TRUETEXT;
1056 BLINDBOOLEAN3 FALSETEXT;
1064 BLINDBOOLEAN4 NAME;

1400 SETTINGSBOOLEAN7 NAME;

1402 SETTINGSBOOLEANY
TRUETEXT;,

1404 SETTINGSBOOLEANY
FALSETEXT;

1410 SETTINGSBOOLEANS NAME;
1412 SETTINGSBOOLEANS
TRUETEXT,

1414 SETTINGSBOOLEANS
FALSETEXT.

1066 BLINDBOOLEAN4 TRUETEXT;

Table 5. List of StringPoint Modbus registers

8.4 BACnet

The BACnet library includes components that control the BACnet communication
protocol implemented in the device. It allows the device to be recognized and identified in
the BACnet network as a BACnet device, and to handle an incoming BACnet
communication as client (sending BACnet queries) and server (answering for BACnet
queries) device. Both client and server communication is handled via IP. In order to
operate properly, the BACnet library components have to be placed in the Networks
container (the BACnet component being the superior, service-type component).

(&) AnalogPoint
&9 LocalDevice
E BinaryPoint

& Device

Figure 106. The BACnet library

8.4.1 BACnet Component

The essential feature of the BACnet management in the nano EDGE ENGINE devices is
the Autoexposition option-allowing all Data Points added in the project to be exposed to
the BACnet network by default. If the Autoexposition slot in the BACnet component is set
to true, all Data Points added in the project are automatically exposed on the BACnet
network as BACnet objects; however, Data Points may then be individually hidden from
the network by manually changing the Expose slot value in a Data Point's BACnet
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extension (i.e., native extensions, BACnetAnalogPoint and BACnetBinaryPoint, in Analog
and Binary Data Points). In case the Autoexposition slot is set to false, all new added Data
Points are automatically hidden from the network. They may be exposed to the network
manually, changing the Expose slot value in Data Point's BACnet extensions to true.

The BACnet component can be either enabled, or disabled, using the Enabled slot that
manually starts or stops the whole BACnet component. Stopping it makes the device and
its BACnet objects invisible in the BACnet network.

The BACnet component is automatically added and cannot be removed from the device.

Workspace Tree

Workspace Tree

.=.; 5 MNetworks

&P Local lO

[ Interfaces

< RAC18-IP

v (59 Modbus
& services

B c .
v L@ System

Figure 107. The BACnet component

The BACnet component has the following slots:

+ Status: indicates the current status of the component. If the component works
properly, its status is OK; if the Enabled slot has been set to false, the component's
status becomes Disabled. The component goes into the Fault status if it cannot be
started.

° Available information: Disabled, Fault, OK.
+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

- Send Requests: the number of sent requests;
+ Received Responses: the number of received responses;
+ Received Error Responses: the number of received error responses;
- Autoexposition: allows to automatically define the exposition of all Data Points added
in the project to the BACnet network.
° Available settings: true (exposed), false (hidden).
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ﬂ BACnet
() [Library. BACnet]

Main  Links
MName
~ COMPONENT
Status
Enabled
Send Requests
Received Responses
Received Error Responses O

Autoexposition

Figure 108. The BACnet component slots

BACnet IP Client Network
In order to configure the BACnet IP client network, follow these steps:
Step 1:

(a) Double-click the BACnet component-the Device Libraries now displays the Core library
and the Network component in it. Drag and drop the Network component to the BACnet
component; or

(b) Double-click the BACnet component-the Wire Sheet now displays the Network
Manager. Add the Network component using the Add button in the bottom right corner
of the sheet.

Step 2: Set the Network's component Enabled slot to true. Configure the rest of the slots
if necessary.

Step 3:

(@) Double-click the added Network component-the Device Libraries now displays the
BACnet library and the Device component in it. Drag and drop the Device component to
the Network component. In the pop-up window, it is possible to set the quantity of
components to add. Add as many Device components as there are responding devices in
the network; or

(b) Double-click the added Network component-the Wire Sheet now displays the Device
Manager. Add the Device component using the Add button in the bottom right corner of
the sheet.

Step 4: In each added Device component, set its Enabled slot to true. Set the Device Id
and the description (if necessary).

Step 5:
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(@) Double-click the Device component-the Device Libraries window now displays the
BACnet library and the AnalogPoint/BinaryPoint components. Drag and drop as many
points as required; or

(b) Double-click the Device component-the Wire Sheet now displays the Point Manager.
Add points using the Add button in the bottom right corner of the sheet.

Step 6: Configure each added AnalogPoint/BinaryPoint component.

BACnet IP Server Network

Thanks to the Autoexposition function, all Data Points in the device are automatically
exposed as the BACnet server device. In order to disable the Data Point in the BACnet
server network, either set the Autoexposition slot in the BACnet component to false (all
Data Points hidden), or go to each Data Point individually and set the Expose slot to false.

8.4.2 LocalDevice

In order for the Data Point components to be visible in the BACnet network as BACnet
objects, a LocalDevice component is essential. It is the component that allows to
configure the device as a BACnet Device object that may be exposed to the BACnet
network. The component defines the BACnet properties that are necessary for the
BACnet network to recognize the BACnet device and communicate with it.

The LocalDevice component is automatically added and placed under its superior
component, the BACnet, and it cannot be removed from the device.

In the Device structure, the LocalDevice component is displayed named according to a
device's name saved in the Platform component (generated there automatically based on
the device's model).
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Workspace Tree

Workspace Tree
+« [ site
- i@ 1921681
Applications
Networks

2 Local IO

+ [ BACnet

» [ Interfaces
=
Network

v (55 Modbus

Services

Figure 109. The LocalDevice component
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Slots

RAC18-IP
@ [Library.BACnet]

Main  Links

Name

+ COMPONENT

System Status Operational

Vendor Mame Global Control 5 5.A

Vendor Id

Firmware

Software

Apdu Timeout

Apdu Retries 1
Device Id 826123
Location

Description

Figure 110. The LocalDevice component's slots
The LocalDevice component has the following slots:

+ System Status: shows a current status of the BACnet device. If the BACnet device
works properly, its status is Operational.

° Available information: Operational, Operational ReadOnly, Download Required,
Download in Progress, Not Operational, Backup in Progress.

+ Vendor Name: shows a name of the device manufacturer.

+ Vendor Id: shows an identification number of the device manufacturer that is provided
by the BACnet parent organization, in order to enable transferring non-standard
messages via the BACnet network. The RAC18-IP manufacturer's vendor id is 826.

+ Device Model: shows the device model read from the device itself.

+ Firmware: shows the firmware version currently installed on the device.

+ Software: shows the OS software version currently installed on the device.

+ Apdu Timeout: defines the time the system waits before retransmitting an APDU
(application protocol data unit) that requires acknowledgment, for which no
acknowledgement has been received.

* Apdu Retries: Defines the maximum number of APDU retransmissions.

+ Device Id: represents the device identification within the BACnet network; by default,
the value is set to 826123.

+ Location: allows to enter the device's specific location, in order to facilitate its
identification in the user's application.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
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user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.

8.4.3 Device

The Device component represents a remote BACnet device, which the local BACnet
device exchanges data with, as a client device. It allows to configure data for
communication with remote server devices, add them to the network, connected on the
IP port, and set their unique device IDs. If there is no response from the server device, the
Device component goes into the Down status.

Workspace Tree

Workspace Tree

| Applications

55 Networks
+ &) Local IO
~ {5 BACnet
+ [ Interfaces
|"Lr|r Ethernet 1
£ RAC18-IP
Network
&y
9 Devicel

+ 59 Modbus

Figure 111. The Device component
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Slots

Device
[Library.BACnet]

Main Links
Mame

~ COMPONENT
Status
Enabled
Description
Device Name

Device id

Figure 112. The Device components slots
The Device component has the following slots:

- Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false or null. The component's status is Fault, once the Device Id slot is null. If there
is no response from the addressed device, the component goes into the Down status.

° Available information: Disabled, Fault, Down, OK.

+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.

Note: The description is effectively added only if the remote device allows it-the
description is not added internally in the RAC18-IP for the remote device, but it is sent
directly to the remote device.

+ Device Name: shows the name from the remote BACnhet device identified in the
Device Id slot;
+ Device Id: allows to set the unique ID of the remote device in the BACnet network.

Worth to Notice
If the Network component is disabled, the Device component is disabled too.
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8.4.4 AnalogPoint

The AnalogPoint component is a network point class component, which allows to read
and write analog values to a defined BACnet object in the remote device (the BACnet
Analog Value object).

Note: Before using the component, make sure that its object ID is assigned and its Status
is OK.

The AnalogPoint component includes an action that allows to set its Out value in case no
Data Point class component is linked to it; the value is sent to the BACnet object with no
priority.

Workspace Tree

Workspace Tree

§| Applications

a5 MNetworks

r & locallO
~ (3 BACnet
~ [ Interfaces
|_|'_"r Ethernet 1
9 RAC18-IP
5% Network

7 Device

{8} BinaryPoint

v Devicel

Figure 113. The AnalogPoint component
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Slots

AnalogPoint
§_> [Library. BACnet]
Set

Main  Links
Name

~ COMPONENT
Status

Reference

Description

Input Priority None
Polling Mode Normal
Enabled true
Qut null
Units

Scale

Offset

Object Mame

Object Id

Figure 114. The AnalogPoint component slots
The AnalogPoint component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Object Id slot is null. If there is no
response from the addressed point, the component goes into the Down status.

° Available information: Disabled, Fault, Down, OK.

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
link, the network point transfers it back to the Data Point to whichever input priority from
11to 16 is set in the network point.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.
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Note: The description is effectively added only if the point allows it-the description is not
added internally in the RAC18-IP for the remote point, but it is sent directly to the point.

+ InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; none priority is set by default.

° Available settings: none, 1-16.
+ Polling Mode: allows to set the frequency of sending polling requests for the point's
value to remote devices—the polling mode is automatically set to normal
° Available settings: fast, normal, slow;
+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: a real value read from or written to the object of the remote device.

Note: If the component's Status is fault (e.g., an invalid value in the Object Id slot), the Out
value is null.

+ Units: defines a unit of the Out slot value; no unit is set by default;

+ Scale: sets a fixed scaling factor for output linearization; the written value is calculated
according to the inverse linear function formula (x=(y-b)/a), and the calculated value
is read to the Out slot according to the linear function (y=ax+b); the Scale slot sets the
avalue of theformula; incorrect scaling of the results in the calculated value
(exceeding the available range for the device, e.g, 0-10 V), results in indicating a
different value on the input and on the Out slot. If the scaling is correct, the values
are identical

- Offset: sets a fixed offset value to the output value; the value is calculated according to
the inverse linear function formula (x=(y-b)/a) and read to the Out slot according to the
linear  function  (y=axtb); the  Offset slot setsthe b value of
the formula; incorrect scaling of the results in the calculated value (exceeding the
available range for the device, e.g., 0-10 V), results in indicating a different value on the
input and on the Out slot. If the scaling is correct, the values are identical;

+ Object Name: displays the BACnet remote device's point name;

+ Object Id: allows setting an address of the BACnet object in the remote device; once
the component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

Note: Here, the ObjectlD regards the BACnet Analog Value object.

Find out more about the Reference linking.

Action

+ Set: sets a value to the Out slot—in case no Data Point is linked to the output network
point, it is possible to set its Out value with this action.

Note: The value is sent to the BACnet object with no priority.
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8.4.5 BinaryPoint

The BinaryPoint component is a network point class component, which allows to read
and write binary values to a defined BACnet Binary Value object in the remote device.

Note: Before using the component, make sure that its object ID is assigned and its Status
is OK.

The BinaryPoint component includes an action that allows to set its Out value in case no
Data Point class component is linked to it; the value is sent to the BACnet object with no
priority.

Workspace Tree

Workspace Tree

- ] Site

~ ) 192.168.1.52:88

Applications
=5 MNetworks
» &) Local O
~ {5 BACnet
+ [ Interfaces
L
rm Ethernet 1
) RAC18-IP

~ &% Network

=7 Devicel

+ 59 Modbus

Figure 115. The BinaryPoint component
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Slots

BinaryPoint
E_> [Library.BACnet]

Set

Main  Links

Name

+ COMPONENT

Status

Reference

Description

Input Priority None
Polling Mode Normal
Enabled true
Out null
Object Name

Object id

Figure 116. The BinaryPoint component slots
The BinaryPoint component has the following slots:

+ Status: indicates the current status of the component; if the component works
properly, its status is OK. The component becomes Disabled, once the Enabled slot is
in false. The component's status is Fault, once the Object Id slot is null. If there is no
response from the addressed point, the component goes into the Down status.

° Available information: Disabled, Fault, Down, OK.

+ Reference: a special slot allowing to connect network point class components with
Data Point class components. It allows to transfer the Out slot value along with the
component's status.

Note: Reference links from Data Points to network points also transfer values in the
opposite direction, in a link-back-from process: having received a value by the Reference
link, the network point transfers it back to the Data Point to whichever input priority from
11to 16 is set in the network point.

+ Description: an additional detailed information about a component that may be freely
described by the user; the description may contain individual coding, defined in the
user's system documentation, meter's or sensor's location, or any other information
the user finds applicable.

Note: The description is effectively added only if the point allows it-the description is not
added internally in the RACIP-18 for the remote point, but it is sent directly to the point.
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+ InputPriority: allows to indicate the input number in the Data Point, which the network
point class component's output value is sent to, in case the network point detects the
change on its Out slot; none priority is set by default.

° Available settings: none, 1-16.
+ Polling Mode: allows to set the frequency of sending polling requests for the point's
value to remote devices—the polling mode is automatically set to normal
° Available settings: fast, normal, slow;
+ Enabled: change of the slot's value enables or disables the component.
° Available settings: true (enabled), false (disabled).

Note: If the Enabled slot is in false (meaning the component is disabled), the Status slot
becomes Disabled.

+ Out: a real value read from or written to the object of the remote device.

Note: If the component's Status is fault (e.g., an invalid value in the Object Id slot), the Out
value is null.

+ Object Name: displays the BACnet remote device's point name;

+ Object Id: allows setting an address of the BACnet object in the remote device; once
the component has been added, the slot's default value is null—for the component to
operate properly, the unique address value must be set in this slot.

Note: Here, the Object Id regards the BACnet Binary Value object.

Find out more about the Reference linking.

Action

+ Set: sets a value to the Out slot—in case no Data Point is linked to the output network
point, it is possible to set its Out value with this action.

Note: The value is sent to the BACnet object with no priority.

8.5 Logic

The Logic library contains components representing logical operations essential for
creating applications. The component represent logical operations such as conjunction,
alternative denial, joint denial, disjunction, or simple comparisons and more.
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Device Libraries

O And10
»| And4

Between

Binary2Mumeric

Equal
GreaterOrEqual
GreaterThan
-| JKFlipFlop
LessOrEqual
LessThan
0| Nand10
0| Nand4
| Norl0
MNord
Mot
#| NotEqual
D-| Orl0
D| Ord

| RSLatch

XorlQ

|F] Xord

Figure 117. The Logic library

8.5.1 And

The And component performs a logical conjunction—the Out slot value is true if and only
if all active input values are true; in case any of the In slots is false, the Out value is false.
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(&) BinaryDataPoint

Out false [OK]
In16 false

(&) BinaryDataPoint1

Out true [OK]
true

() BinaryDataPoint2

Qut true [OK]
In1é true

Figure 118. The And component

Slots
The And component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
+ Out: the logical conjunction of values of the In slots;
* InA-InN: 10 or 4 input slots (depending on the component's variant).

Note: By default, in the Wire Sheet the component shows four slots: Status, Out, 2 In
slots.

Variants

The And component comes in two variants—with 10 or 4 In slots. The 4 slots variant uses
less memory within application.

+ And10: component with 10 In slots;
* And4: component with 4 In slots.

8.5.2 Between

The Between component checks whether the In slot value is within limits set by the Low
Limit and High Limit value. The Out slot returns a Boolean value—true if the In slot is
within limits, false if the In slot is outside limits. The In, Low Limit, and High Limit slots
receive analog values.
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[4] AnalogConstant

Out 3.00

| (%] Between

[A] AnalogConstant1 , Ot

Out 1.00

[4] AnalogConstant2

Out 3.00

Figure 119. The Between component

Slots
The Between component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

+ Out: the Boolean information whether the In slot holds with Low Limit and High Limit
limits;

* In: the input value;

- Low Limit: the low limit value;

+ High Limit: the high limit value.

8.5.3 Binary2Numeric

The Binary2Numeric component returns a binary sum of BitO to Bit15 slots (2A0+2/1+...
+2/15).
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Binary2ZMumeric

@ [Library_Logic]

WET Links
Name
Status
Out
BitO
Bitl
Bit2
Bit3
Bitd
Bit3
Bité

Bit7

Figure 120. The Binary2Numeric component

Slots
The Binary2Numeric component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: calculates the binary sum of the BitO-Bit15 slots values;
+ Bit0-Bit15: the Boolean input slots.

8.5.4 Equal

The Equal component checks whether the two In slot values are equal. The Out slot
returns a Boolean value—true if the In slot values are equal, false if the In slot values are
not equal. In slots receive analog values.
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E] AnalogConstant

Out 38.00

[&] AnalogConstant1

Out 43.00

Figure 121. The Equal component

Slots
The Equal component has the following slots:

+ Status: indicates the current status of the component (OK, Fault),
+ Out: the Boolean information whether the In slots have equal values;
* InA-InB: two input slots.

8.5.5 GreaterOrEqual

The GreaterOrEqual component checks whether the InA slot value is greater than or
equal to the InB slot value. The Out slot returns a Boolean value—true if the InA slot value
is greater than or equal to the InB value, false if it is not. In slots receive analog values.

El AnalogConstant

Out 38.00

(2] GreaterOrEqual

| Stats oK |
, Out

t InA 38.00 ¢
[&] AnalogConstant1 ':B s

Out 43.00

Figure 122. The GreaterOrEqual component

Slots
The GreaterOrEqual component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

+ Out: the Boolean information whether the InA slot has a value greater than or equal to
the InB slot;

* InA-InB: two input slots.
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8.5.6 GreaterThan

The GreaterThan component checks whether the InA slot value is greater than the InB
slot value. The Out slot returns a Boolean value—true if the InA slot value is greater than
the InB value, false if it is not. In slots receive analog values.

[A] AnalogConstant

Out 38.00

[>] GreaterThan

Status
Out

InA

[A] AnalogConstant1 InB

Out 43.00

Figure 123. The GreaterThan component

Slots
The GreaterThan component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

+ Out: the Boolean information whether the InA slot has a value greater than the InB
slot;

* InA-InB: two input slots.

8.5.7 JKFlipFlop

The JKFlipFlop component toggles the Out slot value, executing a mechanism based on
three input values: Set, Clock, and Reset. The Out slot value is determined according to
the following table:

Set Reset Clock Out
False False (no action) No change
True True Toggles between true and false Toggles between true and false at every

falling edge of the Clock value

True False (no action) True

False True (no action) False

Table 6. The JKFlipFlop component mechanism

Note: Apart from the state where Set and Rest slots are set to true, the JKFlipFlop
component behaves in the same way as the RSLatch component.
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[~| JKFlipFlop

.f'!] BinaryDataPoint1

out true[OK] =

Figure 124. The JKFlipFlop component's mechanism (Set and Reset slots set to true)

[=| JKFlipFlop

() BinaryDataPoint1

Out false[OK] =
false

Figure 125. The JKFlipFlop component's mechanism (Set and Reset slots set to true)

[~ JKFlipFlop

(8) BinaryDataPoint1

Out true[OK] ®
true

Figure 126. The JKFlipFlop component's mechanism (Set and Reset slots set to true)
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[~ JKFlipFlop

G] BinaryDataPoint1

Out false[OK] =
false

Figure 127. The JKFlipFlop component's mechanism (Set and Reset slots set to true)

Slots
The JKFlipFlop component has the following slots:

- Status: indicates the current status of the component (OK, Fault);

- Out: the output value based on the input slots values of Set, Clock, and Reset slots;

+ N Out: the value always opposite to the Out slot value;

- Set: the input value transferred to the Out slot in accordance with the component's
mechanism;

+ Clock: the value synchronizing the component's mechanism if the Set and Reset slots
are set to true;

+ Reset: the input value, resetting the value latched in the Out slot.

8.5.8 LessOrEqual

The LessOrEqual component checks whether the InA slot value is lesser than or equal to
the InB slot value. The Out slot returns a Boolean value—true if the InA slot value is lesser
than or equal to the InB value, false if it is not. In slots receive analog values.

[2] AnalogConstant

Out 38.00

[<] LessOrEqual

[2] AnalogConstant1

Out 43.00

Figure 128. The LessOrEqual component

Slots

The LessOrEqual component has the following slots:
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- Status: indicates the current status of the component (OK, Fault);

- Out: the Boolean information whether the InA slot has a value lesser than or equal to
the InB slot;

* InA-InB: two input slots.

8.5.9 LessThan

The LessThan component checks whether the InA slot value is lesser than the InB slot
value. The Out slot returns a Boolean value—true if the InA slot value is lesser than the
InB value, false if it is not. In slots receive analog values.

[2] AnalogConstant

Out 33.00

[&] AnalogConstant1

Out 43.00

Figure 129. The LessThan component

Slots
The LessThan component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the Boolean information whether the InA slot has a value lesser than the InB slot;
* InA-InB: two input slots.

8.5.10 Nand

The Nand component performs an alternative denial (a reversed conjunction)—the Out
slot value is false if and only if all active input values are true; in case any of the In slots is
false, the Out value is true.
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[®] BinaryConstant

Out true

| [ Nand4

[®] BinaryConstant1 =

out true | out

[®] BinaryConstant2

Out false

Figure 130. The Nand component

Slots
The Nand component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
- Out: the alternative denial of values of the In slots;
* InA -InN: 10 or 4 input slots (depending on the component's variant).

Variants

The Nand component comes in two variants—with 10 or 4 In slots. The 4 slots variant
uses less memory within application.

+ Nand10: component with 10 In slots;
+ Nand4: component with 4 In slots.

8.5.11 Nor

The Nor component performs a joint denial (a reversed disjunction)—the Out slot value is
true if and only if all active input values are false; in case any of the In slots is true, the Out
value is false.
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(&) BinaryDataPoint

Out false [OK]
false

(8) BinaryDataPoint1

Out true [OK]
true

() BinaryDataPoint2

Out true [OK]
true

Figure 131. The Nor component

Slots
The Nor component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the joint denial of values of the In slots;
* InA -InN: 10 or 4 input slots (depending on the component's variant).

Variants

The Nor component comes in two variants—with 10 or 4 In slots. The 4 slots variant uses
less memory within application.

Nor10: component with 10 In slots;
Nor4: component with 4 In slots.

8.5.12 Not

The Not component returns an inverted value of the In slot.

{8) BinaryDataPoint

Out false [OK]
false

Figure 132. The Not component
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Slots
The Not component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
- QOut: the inverted value of the In slot;
* In: the input value.

8.5.13 NotEqual

The NotEqual component checks whether the two In slot values are not equal. The Out
slot returns a Boolean value—true if the In slot values are not equal, false if the In slot
values are equal.

() AnalogDataPoint

Out 7.00 [OK]
7.00

#| NotEqual

(&) AnalogDataPoint1

Out 10.00 [OK]
10.00

Figure 133. The NotEqual component

Slots
The NotEqual component has the following slots:

+ Status: indicates the current status of the component (OK, Fault),
+ Out: the Boolean information whether the In slots have not equal values;
* InA-InB: two input slots.

8.5.14 Or

The Or component performs a logical disjunction—the Out slot value is true if and only if
at least one of the input values is true; only in case all the active In slots are false, the Out
value is false.

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 151 of 241




nano EDGE ENGINE Programming User Manual

() BinaryDataPoint

Out false [OK]
false

(8) BinaryDataPoint1

Out true [OK]
true

() BinaryDataPoint2

Out true [OK]
true

Figure 134. The Or component

Slots
The Or component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the logical disjunction of values of the In slots;
* InA -InN: 10 or 4 input slots (depending on the component's variant).

Variants

The Or component comes in two variants—with 10 or 4 In slots. The 4 slots variant uses
less memory within application.

+ Or10: component with 10 In slots.
+ Or4: component with 4 In slots.

8.5.15 RSLatch

The RSLatch component latches the Out slot value, executing a mechanism based on two
input values: Set and Reset. On the rising edge of the Set slot, the Out slot value is true;
however, due to the latching mechanism, on the falling edge of the Set slot, the Out slot
value remains true. The Reset slot value changes the Out slot value to false, regardless of
the Set slot value-if the Reset value is true, the Out slot goes into false.
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(&) BinaryDataPoint

Out true [OK]
true

(8) BinaryDataPoint1

Out true [OK]
true

Figure 135. The RSLatch component

Slots
The RSLatch component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

+ Out: the output value based on the input slots values ruled by the latching
mechanism;

+ N Out: the value always opposite to the Out slot value;

+ Set: the input value transferred to the Out slot in accordance with the latching
mechanism;

* Reset: the input value, resetting the value latched in the Out slot.

8.5.16 Select

The Select component allows to indicate one of the In slots to pass its value to the Out
slot. In slots receive analog values. The In slot to pass the value is indicated in the Select
slot—the Select slot receives values from 0 to 9, 0 indicating the InA to pass the value to
the Out slot, 1 indicating the InB, 2 indicating the InC, etc.
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() AnalogDataPoint

Out 7.00 [OK]
7.00

| = Select

| Status
| out

() AnalogDataPoint1

Out 10.00 [OK]
10.00

() AnalogDataPoint2

Out 1.00 [OK]
1.00

Figure 136. The Select component

Slots
The Select component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

+ Out: the value passed from the In slot indicated in the Select slot;

* InA -In): 10 input slots;

+ Select: indicates the number of input, which passes the value to the Out slot.

8.5.17 Switch

The Switch component selects between the two In slots based on a Boolean value in the
Switch slot. The Switch slot receives Boolean values—if it is false, the Out slot value is
passed from the InA slot; if it is true, the Out slot value is passed from the InB slot.
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Cﬂ AnalogDataPoint

Out 7.00 [OK]
7.00

I~ Switch

&) AnalogDataPoint1

Out 10.00 [OK]
10.00

(&) BinaryDataPoint2

Out true [OK]
true

Figure 137. The Switch component

Slots
The Switch component has the following slots:

- Status: indicates the current status of the component (OK, Fault);

+ Out: the value passed from one of the In slots based on the indication in the Switch
slot;

* InA-InB: two input slots;

+ Switch: a value determining from which In slot the value is passed to the Out slot.

8.5.18 Toggle

The Toggle component changes its Out slot value on the rising edge of its input slot,
Toggle. If the Out slot value is true, it changes to false if the Toggle slot changes its value
to true (rising edge), and it is held so until the next rising edge of the Toggle slot (changing
the Toggle slot value to false takes no effect on the Out slot). If the Out slot value is false,
it changes to true if the Toggle slot changes to true (rising edge), and it is held so until the
next rising edge of the Toggle slot (changing the Toggle slot value to false takes no effect
on the Out slot). The change of the Reset slot from false to true (rising edge) takes effect
on the Out slot only when its value is true. True state of the Reset slot keeps the Out slot
false, even if the Toggle slot goes into the rising edge.
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() BinaryDataPoint

Out false [OK]
true

Figure 138. The Toggle component

Slots
The Toggle component has the following slots:

+ Out: the Boolean value changed on the rising edge of either of input slots;

- Toggle: the input slot which changes the Out slot value on the rising edge—the first
rising edge switches the Out slot to true, the next rising edge switches it to false, and
the sequence recurs;

Reset: the input slot which resets the Out slot value to false.

8.5.19 Xor

The Xor component performs an exclusive disjunction—the Out slot value is true if and
only if the odd number of slots is true. If the even number of slots is true, the Out slot
value is false.

() BinaryDataPoint

Out true [OK]
true

() BinaryDataPoint1

Out true [OK]
true

(8) BinaryDataPoint2

Out true [OK]
true

Figure 139. The Xor component
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Slots
The Xor component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the exclusive disjunction of values of the In slots;
* InA -InN: 10 or 4 input slots (depending on the component's variants).

Variants

The Xor component comes in two variants—with 10 or 4 In slots. The 4 slots variant uses
less memory within application.

+ Xor10: component with 10 In slots;
+ Xor4: component with 4 In slots.

8.6 Math

The Math library includes components representing mathematical operations essential
for creating logics.

In case of mathematical components, only the active input slots take part in mathematical
operations. If all the input slots indicate a null value, it is also transmitted to the output
slot.

Provided only one proper input value (other than null) is indicated in the component with
many input slots, it is transmitted to the output slot (e.g., the addhowitworks).

The results of mathematical operations are always presented to two decimal places.
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Libraries

[1x1 | Absolute

[+] Add10

Cosine
[+] Divide

¢"| Exponential

Factonal

LogBaselO

__ LogMatural
Maximum10
Maximum44
Minimum10
Minimums:
MinMaxAveragel0
MinMaxAveraged
Modulus
Multiply
Negative
Power
RootY

Round

>quare
quareRoot
Subtract

Tangent

Figure 140. The Math library
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8.6.1 Absolute

The Absolute component returns an absolute value from the In slot.

&) AnalogDataPoint lixi| Absolute

Out -7.00 [OK]
In16 -7.00

Figure 141. The Absolute component

Slots
The Absolute component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
- Qut: the absolute value of the In slof;
* In: the input value.

8.6.2 Add

The Add component returns the sum of values of the In slots.

(&) AnalogDataPoint

Out -7.00 [OK]
-7.00

() AnalogDataPoint1

Out 10.00 [OK]
In16 10.00

Figure 142. The Add component

Slots
The Add component as the following slots:

- Status: indicates the current status of the component (OK, Fault);
- Qut: the sum of values of the In slots;
* InA -InJ: input slots (depending on the component's variant).
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Variant

The Add component comes in two variants—with 10 or 4 In slots. The 4 slots variant uses
less memory within application.

+ Add10: component with 10 In slots;
+ Add4: component with 4 In slots.

8.6.3 ArcCosine

The ArcCosine component returns an arccosine (an inverse cosine function) value of the

In slot.
() AnalogDataPoint In.] ArcCosine
Out d Status
In
Figure 143. The ArcCosine component
Slots

The ArcCosine component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the arccosine value of the In slot expressed in radians to two decimal places;
* In: the input value; the possible range of input values is -1 to 1.

8.6.4 ArcSine

The ArcSine component returns an arcsine (an inverse sine function) value of the In slot.

&) AnalogDataPoint [n] ArcSine

Out -1.00 [OK] Status
-1.00 Out

Figure 144. The ArcSine component

Slots

The ArcSine component has the following slots:
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- Status: indicates the current status of the component (OK, Fault);
- Out: the arcsine value of the In slot expressed in radians to two decimal places;
+ In: the input value; the possible range of input values is -1 to 1.

8.6.5 ArcTangent

The ArcTangent component returns an arctangent (an inverse tangent function) value of

the In slot.
{) AnalogDataPoint I ArcTangent
Out 45.00 [OK]
45.00
Figure 145. The ArcTangent component
Slots

The ArcTangent component has the following slots:

+ Status: indicates the current status of the component (OK, Fault),

+ Out: the arctangent value of the In slot expressed in radians to two decimal places;

+ In: the input value; the possible range of input values require the input value to be a
real number.

8.6.6 Average

The Average component returns an average value of the active In slots values (input value
other than null). The denominator is the number of active In slots.

&) AnalogDataPoint

Out 45.00 [OK]
45.00

= Average4

) AnalogDataPoint1

Out 10.00 [OK]
10.00

Figure 146. The Average component
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Slots
The Average component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
- Out: the average value of the active In slots values;
* InA -InJ: input slots.

Variants

The Average component comes in two variants—with 10 or 4 In slots. The 4 slots variant
uses less memory within application.

+ Average10: component with 10 In slots;
+ Average4: component with 4 In slots.

8.6.7 Cosine

The Cosine component returns a cosine value of the In slot.

() AnalogDataPoint A Cosine

Out 1.00 [OK]
1.00

Figure 147. The Cosine component

Slots
The Cosine component has the following slots:

+ Status: indicates the current status of the component (OK, Fault),
+ Qut: the cosine value of the In sloft;
+ In: the input value, taken into calculation in radians to two decimal places.

8.6.8 Divide

The Divide component returns a quotient of the In slots values.
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) AnalogDataPoint

Out 1.00 [OK]
In16 1.00

{) AnalogDataPoint1

Out 10.00 [OK]
10.00

Figure 148. The Divide component

Slots
The Divide component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the quotient of the In slots values;
* InA -InB: 2 input slots.

Note: The InB slot value is the divider. In case the InB value equals 0, the Out value is null,
and the Status is Fault.

8.6.9 Exponential

The Exponential component returns the value of the e number (the exponential constant)
raised to the power of the In slot value.

{E} AnalogDataPoint e’| Exponential

Out 1.00 [OK]
1.00

Figure 149. The Exponential component

Slots
The Exponential component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

+ Out: the value of the e raised to the power of the In slot value, the result expressed to
two decimal places;

* In: the input value.
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8.6.10 Factorial

The Factorial component returns a factorial value of the In slot value.

&) AnalogDataPoint 1| Factorial

Out 4.00 [OK]
4.00

Figure 150. The Factorial component

Slots
The Factorial component has the following slots:

+ Status: indicates the current status of the component (OK, Fault),
- Qut: the factorial value of the In slot value;
+ In: the input value; the possible range of input value requires integer values;

Note: In case the input slot value is with decimals, the result will be calculated from its
integer value:

In =3.67, Out = 6.00 (calculated 3.00! = 6.00).

8.6.11 LogBase10

The LogBase10 component returns a common logarithm (a logarithm to the base 10) of
the In slot value.

{4} AnalogDataPoint | LogBaselO

Out 4.00 [OK]
In1é 4.00

Figure 151. The LogBase10 component

Slots
The LogBase10 component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the common logarithm value of the In slot value;
* In: the input value.
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8.6.12 LogNatural

The LogNatural component returns a natural logarithm (a logarithm to the base of the
mathematical constant e) of the In slot value. [out = In(In)]

&) AnalogDataPoint ltn] LogNatural

Out 4.00 [OK]
4.00

Figure 152. The LogNatural component

Slots
The LogNatural component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the natural logarithm value of the In slot value;
* In: the input value.

8.6.13 Maximum

The Maximum component returns the greatest value of the In slots values.

&) AnalogDataPoint

Out 4.00 [OK]
4.00

%] Maximum4

oK
10.00

&) AnalogDataPoint1

Out 10.00 [OK]
In1é6 10.00

Figure 153. The Maximum component

Slots
The Maximum component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
+ Out: the maximum value of the In slots values;
* InA -InJ: input slots (depending on the component's variant).
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Variants

The Maximum component comes in two variants—with 10 or 4 In slots. The 4 slots
variant uses less memory within application.

* Maximum10: component with 10 In slots;
+ Maximum4: component with 4 In slots.

8.6.14 Minimum

The Minimum component returns the least value of the In slots values.

() AnalogDataPoint

ot A0 lox ¥ Minimum4
4.00

(&) AnalogDataPoint1

Out 10.00 [OK]
10.00

Figure 154. The Minimum component

Slots
The Minimum component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
- QOut: the minimum value of the In slots values;
* InA-InJ: input slots.

Variants

The Minimum component comes in two variants—with 10 or 4 In slots. The 4 slots variant
uses less memory within application.

* Minimum10: component with 10 In slots;
* Minimum4: component with 4 In slots.

8.6.15 MinMaxAverage

The MinMaxAverage component returns minimum, maximum, and average values of the
In slots values.
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&) AnalogDataPoint

Out 4.00 [OK]
In16 4.00

[E) MinMaxAverage4

1333

f‘ -

) AnalogDataPoint1 2 00

Out 2.00 [OK] 34.00

In16 2.00 4.00
2.00

34.00

(&) AnalogDataPoint2

Out 34.00 [OK]
In16 34.00

Figure 155. The MinMaxAverage component

Slots
The MinMaxAverage component has the following slots:

+ Avg: the average value of the active In slots values;
Min: the least value of the In slots values;
Max: the greatest value of the In slots values;
InA  -In): input slots (depending on the component's variant).

Variants

The MinMaxAverage component comes in two variants—with 10 or 4 In slots. The 4 slots
variant uses less memory within application.

* MinMaxAverage10: component with 10 In slots;
+ MinMaxAverage4: component with 4 In slots.

8.6.16 Modulus

The Modulus component returns a modulus value (a remainder of the InA value divided
by the InB value) of the In slots values.
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{&) AnalogDataPoint

Out 9.00 [OK]

00 #| Modulus

Status
Out

{&) AnalogDataPoint1

Out 2.00 [OK]
2.00

Figure 156. The Modulus component

Slots
The Modulus component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
- Out: the modulus value of the In slots values;
* InA -InB: 2 input slots.

Note: The InB slot value is the divider. In case the InB value equals 0, the Out value is null,
and the Status is Fault.

8.6.17 Multiply

The Multiply component returns a product of the In slots values.

&) AnalogDataPoint

Out 9.00 [OK] — .
e 00 x| Multiply

Status
Out

{) AnalogDataPoint1

Out 2.00 [OK]
2.00

Figure 157. The Multiply component

Slots
The Multiply component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
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+ Out: the product of the In slots values;
* InA -InD: 4 input slots.

Note: For the Multiply component to perform properly at least one In slot has to be
active; otherwise the Out value is null, and the Status is Fault.

8.6.18 Negative

The Negative component returns a negative value of the In slot value.

(&) AnalogDataPoint x| Negative

«| N
Out 1.00 [OK] Status
1.00 Out

Figure 158. The Negative component

Slots
The Negative component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
- Out: the negative value of the In slot value;
* In: the input value.

8.6.19 Power

The Power component returns a power value of the In slots values.

&) AnalogDataPoint

Out 9.00 [OK]
In16 9.00

'v’| Power

Out

Figure 159. The Power component

Slots

The Power component has the following slots:

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 169 of 241




nano EDGE ENGINE Programming User Manual

- Status: indicates the current status of the component (OK, Fault);
- Out: the power value of the In slots values;
* InA -InB: 2 input slots.

Note: The InB slot value is the exponent.

8.6.20 RootY

The RootY component calculates the Y root of the In slot value. The Y slot represents
the root's degree. [ "VIn ]

() AnalogDataPoint

Out 16.00 [OK]
16.00

Figure 160. The RootY component

Slots
The RootY component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

. Out: the Y root value of the In slot value;

* In: the input value;
* Y: the degree of the root.

8.6.21 Round

The Round component returns the nearest integer value of the In slot.
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&) AnalogDataPoint

Out 1.49 [OK]
1.49

() AnalogDataPoint1

Out 1.50 [OK]
In16 1.50

(&) AnalogDataPoint2

Out 1.51 [OK]
151

Figure 161. The Round component

Slots
The Round component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
+ Out: the rounded integer value of the In slot value;
+ In: the input value, expressed to two decimal places.

8.6.22 Sine

The Sine component returns a sine value of the In slot.

&) AnalogDataPoint | Sine

Out 1.00 [OK]
In1é 1.00

Figure 162. The Sine component

Slots
The Sine component has the following slots:
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- Status: indicates the current status of the component (OK, Fault);
- Out: the sine value of the In slot;
+ In: the input value, taken into calculation in radians to two decimal places.

8.6.23 Square
The Square component calculates a square of the In slot value.

(&) AnalogDataPoint | Square

Out 7.00 [OK]
7.00

Figure 163. The Square component

Slots
The Square component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the square value of the In slot value;
* In: the input value.

8.6.24 SquareRoot

The SquareRoot component returns a square root value of the In slot value.

() AnalogDataPoint [7| SquareRoot

Out X Status

Figure 164. The SquareRoot component

Slots
The SquareRoot component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
+ Out: the square root value of the In slot value;
+ In: the input value.
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8.6.25 Subtract

The Subtract component returns a subtract of the In slots values.

&) AnalogDataPoint

Out 9.00 [OK]

=] Subtract

Out

Figure 165. The Subtract component

Slots
The Subtract component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
- Out: the subtract value of the In slots values;
* InA -InB: 2 input slots.

8.6.26 Tangent

The Tangent component returns a tangent value of the In slot.

{1 AnalogDataPoint | Tangent

Out 45.00 [OK]
45.00

Figure 166. The Tangent component

Slots
The Tangent component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);
+ Out: the tangent value of the In slot;
+ In: the input value, taken into calculation in radians to two decimal places.
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8.6.27 Truncate

The Truncate component returns a truncated value of the In slot value. The In slot value is
truncated to the integer.

{) AnalogDataPoint | Truncate

Out 1.67 [OK]
In1é 1.67

Figure 167. The Truncate component

Slots
The Truncate component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
- Out: the truncated value of the In slot value;
+ In: the input value.

8.7 FCU
The FCU library contains components to create FCU applications.

Device Libranes

EffectiveSetpointCalculator
FanControl
-| HeatingCoolingSwitch

MasterSlave
ModeCalculator

|I| OccupancyCalculator

|T-| OutputsSwitch

] PwMm

[B| TemperatureAnalog

|T | TemperatureBinary

[B| TemperatureSensorsSwitch

[%8] valueHolder

[~] windowstat

Figure 168. The FCU library
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8.7.1 EffectiveSetpointCalculator

The EffectiveSetpointCalculator is a component, which calculates the value of the effective
temperature setpoint, according to the setpoint value from the upper-level system (for
example, BMS), offset of this value, occupancy mode, and the heating or cooling modes.

Slots

EffectiveSetpointCalculator

|?_x| [Library.FCU]

Main Links
MName

+ COMPOMNENT
Effective Setpoint 21.00°C
Effective Setpoint Source Occupied
Setpoint 21.00°C
Offset 0.00°C
Occupancy Status Occupied
Unoccupied Heat Offset 2.00°C
Unoccupied Cool Offset  2.00°C
Standby Heat Offset 5.00 °C
Standby Cool Offset 5.00 °C
Heating Cooling Heating

Offset In Occupied Only  true

Figure 169. The EffectiveSetpointCalculator component slots
The EffectiveSetpointCalculator component has the following slots:

- Effective Setpoint: the main output slot of a component, which value is equal to the
calculated effective temperature setpoint;
- Effective Setpoint Source: displays information about the way the setpoint is actually
calculated, depending on the occupancy status and heating or cooling mode setting;
> Available  information: 1 (Occupied), 2 (Unoccupied_Heating), 3
(Unoccupied_Cooling), 4 (Standby_Heating), 5 (Standby_Cooling);
+ Setpoint: the main input of component, which receives the value of the temperature
setpoint from the upper-level system;
- Offset: the value of the setpoint offset;
+ Occupancy Status: sets the occupancy status;
° Available settings: 0 (Unoccupied), 1 (Occupied), 2 (Standby);
* Unoccupied Heat Offset: the offset value subtracted from the setpoint in the
Unoccupied mode when the algorithm works in the heating mode;
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+ Unoccupied Cool Offset: the offset value added to the setpoint in the Unoccupied
mode when the algorithm works in the cooling mode;

+ Standby Heat Offset: the offset value subtracted from the setpoint in the Standby
mode when the algorithm works in the heating mode,

- Standby Cool Offset: the offset value added to the setpoint in the Standby mode
when the algorithm works in the cooling mode;

+ Heating Cooling: sets the temperature mode;

° Available settings: heating, cooling;

+ Offset In Occupied Only: determines whether the calculation of the Effective Setpoint
value is to be included in the process of calculating the value of the Offset slot if a
component is not in the Occupied mode;

° Available settings: true (means that for the Unoccupied and Standby modes, the
value of the Offset slot is not to be included in calculating the Effective Setpoint),
false (the value of the Offset slot is to be included in calculating the Effective
Setpoint in all occupancy modes).

8.7.2 FanControl

The FanControl is a component to control the fan. The component has been created for
1-, 2-, or 3-speed fans, and for fans with an analog input (the type of the fan can be
selected by the user). The fan algorithm can be split into two modes:

+ Standard: the demand for the fan is active, and the fan speed is calculated based on
the temperature value. The standard mode conditions:
° the FanDemand slot is false;
° the Antifrost slot is false;
° the HeatingOccupiedActive slot is false;
o the CoolingOccupiedActive islot s false;
° the TestMode slot is 0.

+ Non-standard: the additional parameters override the fan speed. The non-standard
mode must comprise at least one of the slots: FanDemand, Antifrost,
HeatingOccupiedActive, CoolingOccupiedActive, is true, or the Test Mode is higher
than 0.

In the standard mode, the fan is switched on when the internal variable, the Fan Control
Value (calculated on the basis of the Control Variable and Setpoint slots), is higher than
the Fan Speed 1 Threshold, and switched off when the Fan Control Value is lower than
the Fan Off Threshold.

The non-standard operation is defined by the slots states combinations and is described
below.
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Slots

FanControl
[Library.FCU]

Main

Mame

* COMPONENT
Fan Control 5

Fan Status

Fan Analog Out

Speed3

Fan Active

Effective Fan Mode

Fan Mode
Analog
Occupied
0.00
21.00°C
21.00°C
false
Cooling

Antifrost

Window Stat

Fan Off Threshold

Fan Speed1 Threshold

Fan Speed2 Threshold

3 Threshold

cupied Active false
Cooling Occupied Active  false
Fan Delay Off 000h:00m:05s
Soft S5tart Time 000h:00m:02s

Soft Start Value 75.00 %

Figure 170. The FanControl component slots
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The FanControl component has the following slots:

+ Fan Control State: indicates the control state of the fan;

° Available information: Running, Switching Speeds, DelayedOff, Off;

+ Fan Status: indicates the current status of the fan;

° Available information: Off, Speed 1 (Manual), Speed 2 (Manual), Speed 3 (Manual),
Speed 1 (Auto), Speed 2 (Auto), Speed 3 (Auto), Analog Control;

+ Fan Analog Out: the component's output for the fan with analog input, expressed as
percentage; for fans with discrete inputs (the Fan Type slot is set to 1, 2 or 3), the value
of the Fan Analog out is equal to 0%;

+ Speed 1, Speed 2, Speed 3: the component's outputs for fans with binary inputs; for
fans with analog inputs (the Fan Type slot is set to 0), states of the Speed 1, Speed 2,
and Speed 3 slots are set to false, and cannot be changed by the algorithm of the
component;

Note: The FanControl component has a built-in protection against enabling several
speeds at the same time, which could cause physical damage to the fan. If the current fan
speed has to be changed to another one, all binary outputs responsible for fan speeds
are disabled for 1 second, and only then the new speed is enabled.

+ Fan Active: allows to confirm the operation of the fan;
- Effective Fan Mode: controls the actual mode of the fan depending on the mode set
in the Fan Mode slot and its overriding conditions;
+ Fan Mode: the main input of the component;
° Available settings: Off, Speed1(Manual), Speed2(Manual), Speed3(Manual), Auto
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Fan Modes

+ Speed1(Manual): the fan works with speed 1, regardless of temperature values. If
the Fan Type slot is set to O (fan with analog input), the value of the Fan Analog Out
is set to the value from the Fan Speed 1 Threshold slot.

+ Speed2(Manual): the fan works with speed 2, regardless of temperature values. If
the Fan Type slot is set to O (fan with analog input), the value of the Fan Analog Out
is set to the value from the Fan Speed 2 Threshold slot.

+ Speed3(Manual): the fan works with speed 3, regardless of temperature values. If
the Fan Type slot is set to O (fan with analog input), the value of the Fan Analog Out
is set to the value from the Fan Speed 3 Threshold slot.

+ Auto: the fan works in the automatic mode, the current speed depends on the
current space temperature and the setpoint.

Note: The value of Fan Mode slot (or the current speed, without changing the Fan
Mode slot) can be overridden by the built-in algorithm of the component,
disregarding the value that is set to the Fan Mode slot. It can occur in the following
cases:

+ The component works in the Unoccupied or Standby mode (the value of the
Occupancy Status slot is set to Unoccupied or Standby)-the Fan Mode slot is
overridden to the Auto mode always when the set value is different than Off. The
overriding stops if the component works in the Occupancy mode (value of the
Occupancy Status slot is set to Occupied).

+ The window is open (the Window Status slot is set to false)-the Fan Mode slot is
overridden to the Off mode. The overriding stops when the Window Status slot
changes to true.

+ The component works in the Antifrost mode (the Antifrost slot is set to true, even
the Window Status slot is set to false)-the current speed is overridden by the
maximum value available for the type of the fan (depending on the value of the
Fan Type slot). The overriding stops when the Antifrost slot changes to false.

+ The component works in the testing mode (the value of the Test Mode slot is not
equal to 0)-the current speed is overridden by the maximum value available for
the type of the fan (depending on the value of the Fan Type slot). The overriding
stops when the Test Mode slot changes to 0.

+ Fan Type: sets the type of the controlled fan;
° Available settings: Analog, 1Speed, 2Speed, 3Speed;

Note: The FanControl component has a built-in protection against enabling speeds
higher than these resulting from the value of the Fan Type slot. For example, if the Fan
Type slot is set to 1Speed, it is not possible to enable speeds higher than 1. This
protection pertains only to fans with binary outputs.

+ Occupancy Status: sets the occupancy status.

° Available settings: Unoccupied, Occupied, Standby;

+ Test Mode: allows to enable or disable the testing mode. This mode is inactive if the
value of the slot equals O. In other cases, fan works in the testing mode-the current
speed will be overridden by the maximum value available for the fan type (depending
on the value of the Fan Type slot);
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+ Control Variable: the measured temperature, which is used for calculating the fan
speed in the Auto mode,

+ Setpoint: sets the temperature setpoint, which is used for calculating the fan speed in
the Auto mode;

- Fan Demand: allows to force switch the fan on if it is off (the Fan Active slot is set to
false);

Fan Demand

If the fan is off (the Fan Mode slot is set to Off), or it works in the Auto mode (the Fan
Mode slot is set to Auto), but the speed calculated by the algorithm equals 0, the fan
can be switched on by setting the Fan Demand slot to true. In this case, the fan
works with speed 1 (for fans with binary inputs), or with the analog value set in the
Fan Speed 1 Threshold slot (for the fan with analog input). If the speed (or analog
output) calculated by the algorithm is higher than speed 1 (or the value from the Fan
Speed 1 Threshold slot, for analog output), the speed switched on using the Fan
Demand slot, is overridden by this value.

+ Heating Cooling: allows to set the temperature mode, which the fan works in;

° Available settings: Heating, Cooling;

+ Antifrost: allows to switch on the Antifrost mode;

° Available settings: true (Antifrost mode enabled, the current speed will be
overridden by the maximum value available for the fan type, depending on the
value of the Fan Type slot), false (Antifrost mode disabled);

- Window Status: allows to enable the Window Open mode,

° Available settings: true (Window Open mode disabled), false (Window Open

mode enabled, the current value of the Fan Mode slot will be overridden to Off);

Note: The Window Open mode can be overridden only by the Antifrost mode or the Test
mode.

+ Fan Off Threshold, Fan Speed 1 Threshold, Fan Speed 2 Threshold, Fan Speed 3
Threshold: set values of thresholds used for switching fan speeds (in Auto mode, for
fans with binary inputs), calculating the value of the Fan Analog Out slot (in manual
modes, for the fan with analog output);

+ Fan Scale: sets the value, which is used for calculating the fan speed in the Auto mode;

Note: Calculating the fan speeds is based on the internal variable named Fan Control
Value. The way of calculating this value is presented by the figure below:
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Fan Analog Output
[%]

| | »  Fan Control Value
Fan 0 Fan [%]
Scale Scale
Figure 171. Way of calculation the Fan Control Value

The Fan Control Value is used to calculate the current speed of the fan (for fans with
binary inputs), or the value of the Fan Analog Out slot (for fans with analog input). The way
of calculating both values is presented by the below figures:

Fan Analog Output

%] A

100 —

Fan Off '

Threshold |~ T :

< > d I > Fan Control Value
Fan Off Fan Speed?1 100 [%]

Threshold Threshold
Figure 172. Controlling the fan with analog input in the Auto mode
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Fan Speeds

|
A
\4

.................................

0 - -
0 Fan Off Fan Speed1 Fan Spleed2 Fan Spleed3
Threshold Threshold Threshold Threshold

Figure 173. Controlling the fan with binary inputs in the Auto mode

Y

I » Fan Control Value
100 [%]

+ Heating Occupied Active: allows to enable or disable the function enforcing fan
operation;
° Available settings: true (enabled), false (disabled);

Heating Occupied Active Enabled

If the fan works in the Auto mode (the Fan Mode slot is set to Auto), the space is
occupied (the Occupancy Status slot is set to Occupied), and the FanControl
component works in the heating temperature mode (the Heating Cooling slot is set
to Heating), the fan will always be switched on, even if the value of the Setpoint slot is
lower than value of the Control Variable slot, in which case, according to the control
algorithm, the fan should be switched off.

+ Cooling Occupied Active: allows to enable or disable the function enforcing fan
operation;
° Available settings: true (enabled), false (disabled);

Cooling Occupied Active Enabled

If the fan works in the Auto mode (the Fan Mode slot is set to Auto), the space is
occupied (the Occupancy Status slot is set to Occupied), and the FanControl
component works in the cooling temperature mode (the Heating Cooling slot is set
to Cooling), the fan will always be switched on, even if the value of the Setpoint slot is
higher than the value of the Control Variable slot, in which case, according to the
control algorithm, the fan should be switched off.

Note: The way of calculating the current speed of the fan (for fans with binary inputs) or
value of Fan Analog Out slot (for the fan with analog input), when Cooling/Heating
Occupied Active function is enabled, is presented in the figures below:
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Fan Analog Output

[%] A

100 —

Fan Speed1
Threshold
FanOff _|
Threshold
> I T » Fan Control Value
Fan Off Fan Speed1 100 [%]
Threshold Threshold
Figure 174. Heating/Cooling Occupied Active function for the fan with analog input
Fan Speeds
A
3 —------ R R E bbb bbb bbbttty < <
A
Y
A e e i < P————f e
N
Y
1 < o R L R R
A
0 > > i i i » Fan Control Value
0 Fan Off Fan Speed1 Fan Speed2 Fan Speed3 100 (%]
Threshold Threshold Threshold Threshold

Figure 175. Heating/Cooling Occupied Active function for fans with binary inputs

+ Fan Delay Off: sets the value of the delay-off time, expressed in seconds; each time,
the fan should be switched off, it remains working for the time equal to the value of
this slot; after this time, the fan will switch off. If the slot is set to 0, the function is
disabled;

+ Soft Start Time: sets the time, in which the fan is working in the Soft Start mode,
expressed in seconds. If the slot is set to O, the function is disabled.

+ Soft Start Value: sets the value for the Soft Start mode, expressed as percentage.

Note: If the Soft Start Value is lower than the Fan Speed 1 Threshold, the value will be
taken from the Fan Speed 1 Threshold slot.

Note: The Soft Start function is dedicated to fans with analog input. If the fan start with
small control value ramp lasts too long or is impossible, overheating of the driver or
motor can occur. In this function, the fan start output value will be increased to the Soft
Star Value for the time defined in the Fan Soft Start Time. If the time of the soft start is
finished, the Fan Analog Out slot is set to the current value calculated by the algorithm of
the component.
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8.7.3 HeatingCoolingSwitch

The HeatingCoolingSwitch component allows for switching between heating and cooling
temperature modes, depending on the current temperature, the given setpoint, and the

Ooccupancy status.

@J AnalogDataPoint [=] HeatingCoolingSwitch

Heating Cooling Heating
Control Vanable 18.00°C
Setpoint 21.00°C

Figure 176. The HeatingCoolingSwitch component
Slots

HeatingCoolingSwitch

El [Library.FCU]

Main Links
HName

~ COMPOMNENT
Heating Cooling Heating
Control Variable 18.00 °C
Setpoint 21.00°C
Differential 2,00 °C
Occupancy Status Occupied

Fcu Mode Auto

Figure 177. The HeatingCoolingSwitch component slots
The HeatingCoolingSwitch component has the following slots:

+ Heating Cooling: the main output of the component; shows the operating status of
the component-whether it works in cooling mode (false) or heating mode (true);

+ Control Variable: the current input value (measured temperature),

+ Setpoint: the setpoint value (temperature setpoint);

- Differential: the deadband set for the current input value-if the Setpoint value is, for
example, 25, the Differential value set to 5 means that for the Control Variable slot
values from 22.5 to 27.5 no action is taken;

+ Occupancy Status: sets the occupancy status;

° Available information: Unoccupied, Occupied, Standby;
+ Fcu Mode: indicating the FCU mode, for example, from the higher-level system.
° Available values: Off, Auto, Heating Only, Cooling Only, Fan Only.
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Predefined modes for different values of the Fcu Mode slot

+ Off: the Heating Cooling slot is permanently set to the heating mode (true),
regardless of the measured temperature and setpoint values.

* Heating Only: the Heating Cooling slot is permanently set to the heating mode
(true), regardless of the measured temperature and setpoint values.

+ Cooling Only: the Heating Cooling slot is permanently set to the cooling mode
(false), regardless of the measured temperature and setpoint values.

+ Fan Only: the Heating Cooling slot is permanently set to the cooling mode (false),
regardless of the measured temperature and setpoint values.

+ Auto: the Heating Cooling slot switches between the heating and cooling modes,
according to the figure below:

Cooling P
Mode h

»
»

P Heating
- Mode
\ 4
A
»Cv [°C]
Setpoint : Setpoint
. Diff Setpoint + Diff

Figure 178. The Heating Cooling slot in the Auto Fcu mode

Note: The heating and cooling modes can only be switched, when the Occupancy Status
slot is set to the Occupied mode. If the Occupancy Status slot is set to any other value,
the Heating Cooling slot is set to the last mode, which has been calculated in the
Occupied mode.

8.7.4 MasterSlave

The MasterSlave component allows to automatically calculate the BACnet device ID of
slave devices in the BACnet master-slave network, depending on the BACnet device ID of
master devices. This function is called Auto Binding. The table below shows values of the
master BACnet device ID and the corresponding BACnet device IDs of slave devices for
the Auto Binding function:

Master |d Slave 1 ID Slave 2 ID Slave 3 ID Slave 4 ID Slave 5 ID

826101 826001 826002 826003 826004 826005
826102 826006 826007 826008 826009 826010
826103 826011 826012 826013 826014 826015
826104 826016 826017 826018 826019 826020
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Master |d NEVEREID Slave 2 ID Slave 3 ID Slave 4 ID Slave 5 ID

826105 826021 826022 826023 826024 826025
826106 826026 826027 826028 826029 826030
826107 826031 826032 826033 826034 826035
826108 826036 826037 826038 826039 826040
826109 826041 826042 826043 826044 826045
826110 826046 826047 826048 826049 826050
826111 826051 826052 826053 826054 826055
826112 826056 826057 826058 826059 826060
826113 826061 826062 826063 826064 826065
826114 826066 826067 826068 826069 826070
826115 826071 826072 826073 826074 826075
826116 826076 826077 826078 826079 826080
826117 826081 826082 826083 826084 826085
826118 826086 826087 826088 826089 826090
826119 826091 826092 826093 826094 826095
826120 826096 826097 826098 826099 826100
Other 0 0 0 0 0

Table 7. Master-slave IDs - Auto Binding

The Auto Binding function can be disabled (by setting the Local Remote Auto Binding slot
to true). In this case, the IDs of slave devices have to be set by the user (in the Remote
Slave 1 Device Id-Remote Slave 5 Device |d slots).

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 186 of 241




nano EDGE ENGINE Programming User Manual

Slots

MasterSlave
@ [Library.FCU]

Main Links
Name

+ COMPONENT
Slavel Device id

Slave2 Device Id

Slaved Device Id

Slave5 Device Id

Master Local Device Id

Local Remote Auto Binding false
Remote Slavel Device Id

Remote Slave2 Device Id

Remote Slave3 Device Id

Remote 4 Device id

Remote Slave5 Device Id

Figure 179. The MasterSlave slots
The MasterSlave component has the following slots:

- Slave1 Device Id-Slave5 Device Id: display the IDs calculated or set for five slave
devices;
* Master Local Device Id: sets the ID of the master device.

Note: If the component uses the Auto Binding function, the value of the Master Local
Device Id slot has to be set to the value ranged from 826101 to 826120. For other values,
all output slots (Slave1 Device Id-Slave5 Device Id) will be set to 0.

Local Remote Auto Binding: allows to switch between Auto Binding and Remote
Binding functions;

° Available settings: true (Remote Binding-IDs of each slave device are set to the
corresponding values of the Remote Slavel Device Id-Remote Slave5 Device Id
slots), false (Auto Binding-IDs of each slave device are calculated according to the
table above),

* Remote Slave1 Device Id-Remote Slave5 Device Id: allows to set remote IDs of slave
devices.

8.7.5 ModeCalculator

The ModeCalculator component allows to switch the main modes of application (for
example, to override the fan mode according to others values, or to enable/disable
temperature control), according to fan mode, Fcu Mode, and type of temperature control
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(analog or binary). The component can be used to protect against the incorrect operation
of FCU device.

Slots

ModeCalculator

@ [Library_FCU]

Main Links
Name

+ COMPONENT
Fan Mode Out 4.00
Temperature Binary Enable true
Temperature Analog Enable false
Fcu Mode Auto
Fan Mode Auto
Occupancy Status Unoccupied
Temperature Control Binary Control

Antifrost false

Figure 180. The ModeCalculator component slots
The ModeCalculator component has the following slots:

+ Fan Mode Out: the output of the fan mode value, calculated according to the
algorithm of component;

Modes Dependencies

If the value of the Fcu Mode slot is equal to 0 (FCU is switched off from the upper-
level system), the Fan Mode Out slot is also set to O (the fan is also switched off).

If the value of the Fan Mode slot is lower than 4 (the fan is off, or works in one of the
manual modes), and the value of the Occupancy Status slot is not equal to 1 (the
component works in the unoccupied or standby mode), the Fan Mode Out slot is set
to 4 (the fan works in the auto mode).

In other cases, the value of the Fan Mode Out slot is equal to the value of the Fan
Mode slot.

+ Temperature Binary Enable: enables or disables the binary temperature mode,
according to the algorithm of component;

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 188 of 241




nano EDGE ENGINE Programming User Manual

Temperature Binary Modes Dependencies

If the Temperature Control slot is set to false (binary control), and the value of the
Fan Mode Out slot is higher than O (the fan is switched on), the Temperature Binary
Enable slot is set to true.

If the Temperature Control slot is set to false (binary control), and the Antifrost slot
is set to true (the component works in the antifrost mode), the Temperature Binary
Enable slot is set to true.

In other cases, the Temperature Binary Enable slot is set to false.

+ Temperature Analog Enable: enables or disables the analog temperature mode,
according to the algorithm of the component;

Temperature Analog Modes Dependencies

If the Temperature Control slot is set to true (analog control), and the value of the
Fan Mode Out slot is higher than O (the fan is switched on), the Temperature Analog
Enable slot is set to true.

If the Temperature Control slot is set to true (analog control), and the Antifrost slot
is set to true (the component works in the antifrost mode), the Temperature Analog
Enable slot is set to true.

In other cases, the Temperature Analog Enable slot is set to false.

+ FCU Mode: sets the mode of the FCU;
° Available settings: Off, Auto, Heating Only, Cooling Only, Fan Only;

Note: If the FCU Mode slot is set to 4 (fan only), and the Antifrost slot is set to false (no
antifrost mode), the Temperature Binary Enable and Temperature Analog Enable slots are
overridden to false.

+ Fan Mode: sets the fan mode;
> Available settings: Off, Manual Speed 1, Manual Speed 2, Manual Speed 3, Auto;
- Occupancy Status: sets the occupancy status;
° Available settings: Unoccupied, Occupied, Standby;
- Temperature Control: sets the mode of the temperature control;
° Available settings: Analog Control, Binary Control;
- Antifrost: enables or disables the antifrost mode;
> Available settings: true, false.

8.7.6 OccupancyCalculator

The OccupancyCalculator component manages the occupancy status, depending on the
occupancy data provided from the BMS system or remote devices such as room panels,
presence sensors, or cardholders.
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Slots

OccupancyCalculator
Fx | [Library.Fcu)

Main Links

Name

+ COMPONENT

Occupancy Status Unoccupied
false

Panel Mode Reset true

Occupancy Mode Unoccupied
Unoccupied

Remote Occupancy Trigger false

Presence Sensor Card Hol... false

Occupancy Time For Rem... 000h:01m:00s

Occupancy Time For Pres... 000h:01m:00s

Figure 181. The OccupancyCalculator component slots
The OccupancyCalculator component has the following slots:

- Occupancy Status: shows the current occupancy status;

° Available information: Unoccupied, Occupied, Standby;

+ Forced Occupied: the binary output slot providing the information about the
occupancy status source:

° True: the occupied mode has been forced, which means, that the component
works in the occupied mode, but this mode has not been calculated according to
the Occupancy Mode slot, only forced by the room panel (the Occupancy Mode
Panel slot set to Occupied), presence sensor cardholder (detected rising edge on
the Presence Sensor Card Holder slot), or by the remote trigger (detected rising
edge on the Remote Occupancy Trigger slot);

° False: the occupied mode has not been forced,;

- Panel Mode Reset: the binary output, resetting the value from a component
connected to Occupancy Mode Panel slot after switching off the Occupancy Mode,
which has been forced by the room panel. By default, the Panel Mode Reset slot is set
to false. It is set to true for one application cycle if the time of the Occupancy mode
forced by the room panel has passed,;

+ Occupancy Mode: the occupancy mode set from the higher-level system;

° Available values: Unoccupied, Occupied, Standby;

+ Occupancy Mode Panel: the occupancy mode set from an external source (for
example, the iSMA-B-LP room panel);

° Available values: Unoccupied, Occupied,;

Note: The value of the Occupancy Mode Panel slot allows to force the occupied mode
from the room panel. If the Occupancy Mode slot is set to Unoccupied or Standby values,
setting the value of the Occupancy Mode Panel slot to Occupied forces the occupied
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mode for the time defined in the Occupancy Time For Remote Trigger slot. During this
time the Forced Occupied slot is set to true. After this time, the value of the Panel Mode
Reset slot is set to true for one application cycle, and then component goes back to the
previous occupancy mode. The occupied mode forced this way can be also cancelled by
setting the Occupancy Mode Panel slot back to Unoccupied.

* Remote Occupancy Trigger: the binary input slot, recommended for remote
occupancy triggers, allows to force the occupied mode. If the Occupancy Mode slot is
set to Unoccupied or Standby, the rising edge detected on this slot will force the
occupied mode for the time defined in the Occupancy Time For Remote Trigger slot.
The time countdown starts when a falling edge is detected in the Remote Occupancy
Trigger slot. During this time, the Forced Occupied slot remains set to true. After this
time, the component goes back to the previous occupancy mode. The occupied mode
forced this way cannot be cancelled.

+ Presence Sensor Card Holder: the binary input slot, recommended for presence
sensors or cardholders, allows to force the occupied mode. If the Occupancy Mode
slot is set to Unoccupied or Standby, the rising edge detected on this slot will force the
occupied mode for the time defined in the Occupancy Time For Presence Sensor slot.
The time countdown starts when a falling edge is detected in the Presence Sensor
Card Holder slot. During this time, the Forced Occupied slot remains set to true. After
this time, the component goes back to the previous occupancy mode. The occupied
mode forced this way cannot be cancelled.

+ Occupancy Time For Remote Trigger: the time for which the occupancy mode, forced
by the room panel or remote trigger, is held once the falling edge is detected on the
Remote Occupancy Trigger slot;

+ Occupancy Time For Presence Sensor: the time for which the occupancy mode,
forced by the presence sensor or cardholder, is once the falling edge is detected on
the Presence Sensor Card Holder slot.

8.7.7 OutputsSwitch

The OutputSwitch component allows to manage outputs for the temperature and fan
control, according to the FCU configuration (2- or 4-pipe system, analog or binary
temperature control, etc.).
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Slots

OutputsSwitch

EJ [Library.FCU]

Main Links
Name

+ COMPONENT

Heating Valve

Fan Value

eating Out
Analog Cooling Out
Second Stage Heating Out
Second Stage Cooling Out  false
Digital Heating false
Digital Cooling false
Relay Heating false
Relay Cooling false
Heatin 5 ... false
Coolin Stage En.. false
Heatin ay Enable false
Cooling Relay Enable false
Mode 4 Pipes Mode
Outputs Type Binary Outputs
Analog Heating In 0.00
Analog Cooling In 0.00
Binary Heating In false
Binary Cooling In false
Second Stage Heating In false
Second Stage Cooling In false
Fan Analog In 0.00
Fan Type 0.00

Fan Status

Figure 182. The OutputsSwitch component slots
The OutputSwitch component has the following slots:

Heating Valve: displays the status of the heating valve; the status is displayed
differently depending on the Analog Outputs Enable setting (binary or analog):
> Available information for the temperature binary output: 0 (closed) or 1 (open);
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° Available information for the temperature analog output: displays the value of
the Analog Heating In slot;
- Cooling Valve: displays the status of the the cooling valve;
° Available information for the temperature binary output: O (closed) or 1 (open);
° Available information for the temperature analog output: displays the value of
the Analog Cooling In slot;
+ Fan Value: displays the status of the fan; the status is displayed differently depending
on the Fan Type setting (binary or analog):
> Available information for the fan binary outputs: 0, 1, 2, or 3;
° Available information for the fan analog outputs: displays the value of the Fan
Analog In slot;

Binary Fan Values
The binary Fan Values are based on the values of the Fan Status slot:

+ 0: Off (if the Fan Status slot is equal 0)

+ 1:Speed 1 (if the Fan Status slot is equal 1 or 4);
+ 2:Speed 2 (if the Fan Status slot is equal 2 or 5);
+ 3: Speed 3 (if the Fan Status slot is equal 3 or 6).

+ Analog Heating Out: the output slot for the analog heating valve;

Analog Heating Out Values

For the 2-pipe system (the Mode slot is set to 2 Pipes Mode), if the Outputs Type slot
is set to Analog Outputs, the Analog Heating Out slot displays the value of the
Analog Heating In slot or Analog Cooling In slot, depending on which slot has the
value greater than O.

For the 4-pipe system (the Mode slot is set to 4 Pipes Mode), the Analog Heating Out
slot can only display the value of the Analog Heating In slot.

If the Outputs Type slot is set to Binary Outputs, the Analog Heating Out slot is set
to 0.

+ Analog Cooling Out: the output slot for the analog cooling valve;

Analog Cooling Out Values

For the 4-pipe system (the Mode slot is set to 4 Pipes Mode), the Analog Cooling Out
slot displays the value of the Analog Cooling In slot.

If the Outputs Type slot is set to Binary Outputs, or the Mode slot is set to 2 Pipes
Mode (for the 4-pipe system), the Analog Cooling Out slot is set to 0.

- Second Stage Heating Out: the output slot for the second stage heating-the slot
displays the value from the Second Stage Heating In slot;

Note: If the Heating Second Stage Enable slot is set to false, or the Heating Relay Enable
slot is set to false, the Second Stage Heating Out slot cannot be set to true.
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+ Second Stage Cooling Out: the output slot for the second stage cooling-the slot
displays the value from the Second Stage Cooling In slot;

Note: If the Cooling Second Stage Enable slot is set to false, or the Cooling Relay Enable
slot is set to false, the Second Stage Cooling Out slot cannot be set to true.

- Digital Heating: the output slot for the digital heating (recommended to service the
heating valve switched on/off by triacs);

Digital Heating Values

For the 2-pipe system (the Mode slot is set to 2 Pipes Mode), if the Outputs Type slot
is set to Binary Outputs, the Digital Heating slot displays the value of the Binary
Heating In slot or the Binary Cooling In slot, depending on which slot has the true
value.

For the 4-pipe system (the Mode slot is set to 4 Pipes Mode), the Digital Heating slot
can only display the value of Binary Heating In slot.

If the Outputs Type slot is set to Analog Outputs, the Digital Heating slot is set to
false.

- Digital Cooling: the output slot for the digital cooling (recommended to service the
cooling valve switched on/off by triacs);

Digital Cooling Values

For the 4-pipe system (the Mode slot is set to 4 Pipes Mode), the Digital Heating slot
displays the value of Binary Cooling In slot.

If the Outputs Type slot is set to Analog Outputs, or the Mode is set to 2 Pipes
Mode (for the 4-pipe system), the Digital Cooling slot is set to false.

+ Relay Heating: the output slot for digital heating in the first or second stage
(recommended to service the heating valve switched by the relay output or electrical
heaters);

Relay Heating Values

If the Heating Relay Enable slot is set to true, and the Heating Second Stage Enable
slot is set to false (heating in the first stage only), the value from the Binary Heating
In slot is set to the Relay Heating slot.

If the Heating Relay Enable slot is set to true, and the Heating Second Stage Enable
slot is set to true (heating in the first and second stage), the value from the Second
Stage Heating In slot is set to the Relay Heating slot.

If the Heating Relay Enable slot is set to false (the heating relay is disabled), the Relay
Heating slot is set to false.
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* Relay Cooling: the output slot for the digital cooling in the first or second stage
(recommended to service the cooling valve switched by the relay output or electrical
coolers);

Relay Cooling Values

If the Cooling Relay Enable slot is set to true, and the Cooling Second Stage Enable
slot is set to false (cooling in the first stage only), the value from the Binary Cooling In
slot is set to the Relay Cooling slot.

If the Cooling Relay Enable slot is set to true, and the Cooling Second Stage Enable
slot is set to true (cooling in the first and second stage), the value from the Second
Stage Cooling In slot is set to the Relay Cooling slot.

If the Cooling Relay Enable slot is set to false (the cooling relay is disabled), the Relay
Cooling slot is set to false.

+ Heating Second Stage Enable: allows to enable or disable the second stage heating;
° Available settings: true (enabled,) false (disabled);
+ Cooling Second Stage Enable: allows to enable or disable the second stage cooling;
° Available settings: true (enabled,) false (disabled);
- Heating Relay Enable: allows to enable or disable the relay for heating;
° Available settings: true (enabled,) false (disabled);
+ Cooling Relay Enable: allows to enable or disable the relay for cooling;
° Available settings: true (enabled,) false (disabled);
* Mode: allows to switch between the 2-pipe system and 4-pipe system;
° Available settings: 2-pipe system, 4-pipe system;
+ Outputs Type: allows to switch between the analog or binary control of the
temperature outputs;
° Available settings: Analog Outputs, Binary Outputs;
+ Analog Heating In: sets the analog value for heating;
+ Analog Cooling In: sets the analog value for cooling;
* Binary Heating In: sets the binary value for the first stage heating;
+ Binary Cooling In: sets the binary value for the first stage cooling;
- Second Stage Heating In: sets the binary value for the second stage heating;
+ Second Stage Cooling In: sets the binary value for the second stage cooling;
+ Fan Analog In: sets the analog value for the fan;
+ Fan Type: sets the type of fan;
° Available settings: 0 (fan with analog output), other values (fan with binary
outputs);
+ Fan Status: sets the current fan speed;
° Available settings: 0 (Off), 1 or 4 (Speed 1), 2 or 5 (Speed 2), 3 or 6 (Speed 3).

8.7.8 PWM

The PWM component implements a pulse-width modulation (PWM) mechanism. The
PWM is based on two slots: Period slot: the time period of the cycle, and Duty Cycle slot:
the value of the pulse width, expressed as percentage. The Duty Cycle slot defines the
percentage of a time period (value from the Period slot), during which the Out slot is set
to true. During the remaining period of time, Out slot will be set to “false”.
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For example, according to the values in the figure below:

+ The Out slot will be set to true for 10 seconds: value from the Duty Cycle slot
multiplied by the value from the Period slot (10% * 100s);

- After this, the Out slot will be set to false for 90 seconds (90% * 100s);

+ The state of the Out slot is changed in the above way periodically (in periods defined in
the Period slot).

Slots

PWM

I_-n;l [Library.FCU]

Main  Links
MName

~ COMPONENT
Status Disabled
Enabled false
Out false
Duty Cycle 0%

Period

Figure 183. The PWM component
The PWM component has the following slots:

- Status: displays the status of the component;

- Enabled: enables/disables the component; true: enabled, false: disabled;

+ Out: a binary output slot with the current state calculated by the component's
algorithm;

+ Duty Cycle: an analog input slot corresponding to the pulse width;

+ Period: an analog input slot with the period of modulation.

8.7.9 TemperatureAnalog

The TemperatureAnalog component allows to calculate analog values for the Heating
Analog Output and Cooling Analog Output slots, according to the external analog Control
Value from range -100%-100% (for example, from the analog PID regulator, the Loop
component). The component is dedicated to control valve actuators with analog inputs
(or actuators, which can be controlled by the triac outputs with PWM). Negative values of
the Control Value are used to calculate the Cooling Analog Output slot, and positive
values are used to calculate the Heating Analog Output slot.

The TemperatureAnalog component can work in two temperature control modes:

+ One-stage mode: only analog outputs (the Heating Analog Output and Cooling Analog
Output slots) are calculated according to the Control Value,
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+ Two-stage mode: analog outputs are used for the first stage, and dedicated binary
outputs (the Heating Second Stage Binary Output and Cooling Second Stage Binary
Output) are used for the second.

Note: Operation in two stages mode can be selected by setting the Heating Second Stage
Enable and/or Cooling Second Stage Enable slots to true. If one of these slots is set to
false, the component will operate in one stage mode for corresponding temperature
mode (heating or cooling).

For proper operation, the component has to be enabled (the Temperature Analog Enable
slot set to true), and the Fan Active slot has to be set to true. If the second condition is
not met, the component is enabled, but the main outputs are blocked-values of the
Heating Analog Output and Cooling Analog Output slots are set to 0, and the Heating
Second Stage Binary Output and Cooling Second Stage Binary Output slots are set to
false.

The values of the Heating Analog Output and Cooling Analog Output slots for one-stage
mode control are calculated as shown in the figures below:

Heating Analog Output

%] A

100 e m s o o oo .

Fan Active
Fan
Demand

—>

I N

l l 'Control Value [%]
Threshold of Fan Demand 100

Figure 184. Analog control of the temperature for 1st stage only-Heating mode

Cooling Analog Output [%]
A

— 100

Fan Active

Fan
Demand

Control Value [%]

Threshold of Fan Demand
Figure 185. Analog control of the temperature for 1st stage only-Cooling mode
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In this mode, the slots for the second stage are not used (the Heating Second Stage
Binary Output and Cooling Second Stage Binary Output slots are still set to false).

The values of the Heating Analog Output and Cooling Analog Output slots for the first
stage, and the values of the Heating Second Stage Binary Output and Cooling Second
Stage Binary Output slots (for the second stage) for two-stage mode are calculated as
shown in the figures below:

Heating Analog Output

[%] A

100 —

Fan Active
Fan
Demand

[

[
- Threshold of Fan Demand

g Control Value [%]
100

Heating Second Stage Binary

Output A
ON e e e e e e e e e e <>
1 : A
Heating Second Stage Diff — <€
& & «—»—Heating Second Stage Diff
OFF [ >
Heating Second Stage Control Value [%]
100
Threshold

Figure 186. Analog control of the temperature for 1st and 2nd stage-Heating mode
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Cooling Analog Output [%]

A
R T e e e — 100
< Fan Active
; Fan
! (_ Demand
1:30 | I Control Value [%]
‘ Threshold of Fan Demand
Cooling Second Stage Binary
| Output
<«> e DT LT —-ON
i Text
A : Y Cooling S ds
' | Cooling Second Stage
Cooling Second Stage Diff—€—> Diff
< | < > OFF
<« < >
100 l Cooling Second Stage 0 Control Value [%]

Thershold
Figure 187. Analog control of the temperature for 1st and 2nd stage-Cooling mode
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Slots

Object Properties

| TemperatureAnalog
& | [Library.FCU]

[ET

Mame

~ COMPONENT

Temperature Control Demand CoolingDemand
Heating Analog Output

Cooling Analog Output

Heating Second Stage Binary Output

Cooling Second Stage Binary Output  false
Fan Demand false
Test Mode None
Heating Cooling Cooling
Control Value 0.00%
Supply Temperature 21.00°C
Supply Temperature Fault false
Temperature Analog Enable true

Fan Active true
Antifrost false
Window Status true
Heating Second Stage Threshold 80.00 %
Heating Second e Diff 1.00 %
Cooling Second Stage Threshold B0.00 %
Cooling Second Stage Diff 1.00 %
Heating Second Stage Enable false
Cooling Second Stage Enable false
Threshold Of Fan Demand 5.00 %
Supply Temperature Low Limit 10.00 °C
Supply Temperature High Limit 30.00 °C

Supply Limit Time 000h:00m:30s

Figure 188. The TemperatureAnalog component slots
The TemperatureAnalog component has the following slots:

+ Temperature Control Demand: shows the current component temperature demand;
° Available information: HeatingDemand, CoolingDemand,
- Heating Analog Output: shows the heating demand level, expressed in percentage;
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+ Cooling Analog Output: shows the cooling demand level, expressed in percentage;
+ Heating Second Stage Binary Output: shows the state of heating in the second stage;
- Cooling Second Stage Binary Output: shows the state of cooling in the second stage;
+ Fan Demand: shows the fan demand;
° Available information: true-if the absolute value from the Control Value slot
exceeds the value set in the Fan Demand Threshold slot, false-in other cases;
- Test Mode: allows to set one of the predefined test modes;
° Available settings: None, Full Heating, Full Cooling;

Full Heating Test Mode

In the Full Heating mode, the Fan Demand slot is set to true. The Heating Analog
Output slot is set to 100%, and the Heating Second Stage Binary Output slot is set
to true (only if the Heating Second Stage Enable slot is set to true).

Full Cooling Test Mode

In the Full Cooling mode, the Fan Demand slot is set to true. The Cooling Analog
Output slot is set to 100%, and the Cooling Second Stage Binary Output slot is set to
true (only if the Cooling Second Stage Enable slot is set to true).

Note: Before starting the Full Heating or Full Cooling mode, the value of the Fan
Active slot has to be set to true.

* Heating Cooling: sets the current temperature mode;
° Available settings: heating, cooling;

Note: If the component operates in one of the above modes, outputs corresponding to
the other mode are blocked. For example, if the component works in the Heating mode,
the Cooling Analog Output is set to 0%, and the Cooling Second Stage Binary Output slot
is set to false.

- Control Value: receives the value from an external component (for example, from the
PID regulator, the Loop component); based on the received value, the values for
output slots of the component are calculated; range: -100%-100%. Negative values of
the Control Value are used for calculating the open level of the cooling valve and
positive values for calculating the open level of the heating valve.

+ Supply Temperature: allows to read the value of the supply temperature;

+ Supply Temperature Fault: allows to read the information about the fault of the
supply temperature;

+ Temperature Analog Enable: allows to enable or disable the TemperatureAnalog
component-if the component is disabled, analog outputs are set to 0, and binary
outputs are set to false;

° Available settings: true (enabled), false (disabled);

+ Fan Active: informs the TemperatureAnalog component that the fan is switched on; if
the slot is set to false, analog outputs (the Heating Analog Output and Cooling Analog
Output slots) are set to 0, and binary outputs (the Heating Second Stage Binary Output
and Cooling Second Stage Binary Output slots) are set to false-these slots can be set
to other values (calculated by the main algorithm) only when the Fan Active slot is set
to true.

+ Antifrost: allows to switch on the Antifrost mode;

° Available settings: true (enabled), false (disabled);
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Note: In the Antifrost mode enabled, the Fan Demand slot is set to true, the Heating
Analog Output is set to 100%, and the Heating Second Stage Binary Output is set to
true (only if the Heating Second Stage Enable slot is set to true).

Note: The Antifrost mode has higher priority than the main algorithm, but it can be
overridden by the Test mode.

+ Window Status: allows to switch on the Window Open mode;
° Available settings: true (Window Open mode disabled), false (Window Open
mode enabled-the component operates in saving energy mode, analog outputs
are set to 0, and binary outputs for the second stage are set to false);

Note: The Window Open mode can be overridden only by the Antifrost mode or the Test
mode.

+ Heating Second Stage Threshold: sets the threshold of the Control Value, above
which (with the hysteresis) the heating in second stage is switched on;

+ Heating Second Stage Diff: sets the differential for hysteresis of switching on/off the
heating in second stage;

+ Cooling Second Stage Threshold: sets the threshold of the Control Value, above
which (with the hysteresis) the cooling in second stage is switched on;

+ Cooling Second Stage Diff: sets the differential for hysteresis of switching on/off the
cooling in second stage;

+ Heating Second Stage Enable: allows to enable or disable the heating in second stage;

° Available settings: true (enabled), false (disabled);
+ Cooling Second Stage Enable: allows to enable or disable the cooling in second stage;
° Available settings: true (enabled), false (disabled);

+ Threshold Of Fan Demand: sets the threshold of the Control Value, above which the
Fan Demand slot is set to true;

* Supply Temperature Low Limit: sets the minimum acceptable value of the supply
temperature-this value is used in the Supply Air Temperature Limitation function;

+ Supply Temperature High Limit: sets the maximum acceptable value of the supply
temperature-this value is used in the Supply Air Temperature Limitation function;

+ Supply Limit Time: sets the delay time for activation of the Supply Air Temperature
Limitation function.
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Supply Air Temperature Limitation

In order to maintain room conditions comfortable for the user, the supply air can
have a temperature limitation. This function is available only if the supply air sensor is
connected and works correctly. The supply air temperature can have a high limit
defined by the Supply Temperature High Limit slot, and a low limit defined by the
Supply Temperature Low Limit slot. The range between the Supply Temperature Low
Limit and Supply Temperature High Limit values is called a comfort range.

+ Supply Air Temperature limitation in the first stage analog control

In analog control, if the supply air temperature approaches the comfort range by 1°C,
the TemperatureAnalog component starts the countdown set in the Supply Limit
Time slot delay time . After this time, if the supply air temperature value is still
approaching the comfort range limit by 1°C, the component starts a built-in
algorithm, which reduces the air temperature (if the temperature value is close to or
above the Supply Temperature High Limit), or increases the air temperature (if the
temperature value is close to or below the Supply Temperature Low Limit). If the
supply air temperature value returns to the comfort range +1°C, the component will
reset delay counter and return to normal operation.

+ Supply Air Temperature limitation in the second stage analog control

In analog control, if the supply air temperature approaches the comfort range by 1°C,
the TemperatureAnalog component disables the second stage, and starts counting
the delay time set in the Supply Limit Time slot. After this time, if the supply air
temperature value is still approaching the comfort range by 1°C, the component
starts the built-in algorithm, which reduces the air temperature (if the temperature
value is close to or above the Supply Temperature High Limit), or increases the air
temperature (if the temperature value is close to or below the Supply Temperature
Low Limit). If the supply air temperature value returns to the comfort range +1°C, the
component resets the delay counter, enables the second stage, and returns to
normal operation.

8.7.10 TemperatureBinary

The TemperatureBinary component allows calculating binary values for the Heating
Binary Output and Cooling Binary Output slots, according to the difference between the
Setpoint and Control Variable slots.

The TemperatureBinary component can work in two temperature control modes:

+ One-stage mode: only the Heating Binary Output and Cooling Binary Output slots are
switched on/off,

+ Two-stage mode: the Heating Binary Output and Cooling Binary Output slots are used
for the first stage, and dedicated binary outputs (the Heating Second Stage Binary
Output and Cooling Second Stage Binary Output slots) are used for the second stage.

Note: Operation in the two-stage mode can be selected by setting the Heating Second
Stage Enable and/or Cooling Second Stage Enable slots to true. If one of these slots is set
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to false, the component will operate in the one-stage mode for corresponding
temperature mode (Heating or Cooling).

For proper operation, the component has to be enabled (the Temperature Binary Enable
slot set to true), and the Fan Active slot has to be set to true. If the second condition is
not met, the component is enabled, but main outputs are blocked-values of the Heating
Binary Output, Cooling Binary Output, Heating Second Stage Binary Output, and Cooling
Second Stage Binary Output slots are set to false.

The conditions for switching on/off heating binary output slots for one-stage mode (the
Heating Binary Output and Cooling Binary Output slots) are presented in the figures
below:

If Fan Active

Fan Demand

Heating
Binary o |
Output
Y E
. . Y \
Heating Binary «> :
Off Diff | Heating Binary
b On Diff
- ” OFF L "Setpoint - Cv [°C]
0 Threshold of Fan Demand

Figure 189. Binary control of the temperature for 1st stage only-Heating mode

If Fan Active
Fan Demand
Lo Cooling
: A Binary
Lo Output
P _ . _[ON
A E Y
Vol o Cooling Binary
Cooling Binary [ i+ Off Diff
On Diff b
-Threshofdof Fan [OFF <« »Setpoint - Cv [°C]
Demand 0

Figure 190. Binary control of the temperature for 1st stage only-Cooling mode
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The values of the Heating Binary Output and Cooling Binary Output slots for the first
stage, and the values of the Heating Second Stage Binary Output and Cooling Second
Stage Binary Output slots (for the second stage) for the two-stage mode are calculated as
shown in the figures below:

If Fan Active

Fan Demand

Heating
Binary o |
Output
1 Y Ll
Y E
COA
| Heating Binary
e On Diff
- ” OFF “Setpoint - Cv [°C]

0 lFhreshold of Fan Demand

Heating Second

Stage Binary OutputA
ON—f-------mmmmmmmmmmmmm e . <>
Y E
Heating Second — 3 : 0
Stage Off Diff | ; } Heating Second
. Stage On Diff
OFF ST Heating 'Setpoint - Cv [°C]
0 Second Stage
Threshold

Figure 191. Binary control of the temperature for 1st and 2nd stage-Heating mode
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|f Fan Active
Fan Demand
Cooling
LA Binary
b Output
_ = . ' loN
« Ll ]
\ v
‘ 1
N P Cooling Binary
Cooling Binary |+ | Oft Diff
On Diff A
-Threshold of Fan | IOFF - “Setpoint - Cv [°C]
Demand 0
Cooling Second Stage
A Binary Output
© S  RREECIEE —ON
: \7
Cooling Second A :
Sta egOn pifft €
g —> Cooling Second Stage
! Off Diff
I < > > — o
- Cooling Second Stage OOFF Setpoint - Cv[°C]
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Figure 192. Binary control of the temperature for 1st stage and 2nd stage-Cooling mode
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Slots

Object Properties

TemperatureBinary
[Library.FCU]

Main
Mame
+ COMPONENT
Temperature Control Demand CoolingDemand
Heating Binary

Cooling Binary

Binary Output
Fan Dema

Test Mode

Temperature
Supply Temperature Fault
Temperature Binary Enable
Fan Active
Antifrost
Window
Heating Binary O i 0.30 °C
ating 3 i 0.20°C
Heating ge Threshold 2.00°C
Diff 0.20 °C
Diff .30 °C
.30 °C
0.20°C
e Threshold 2.00°C
n Diff 0.20°C
0.30°C
ld Of Fan Demand 0.10°C
Supply Temperature Low Limit 10.00 °C
Supply Temperature High Limit 30.00 °C
Enable false
Cooling Seco ge Enable false

Supply Limit Time 000h:00m:01s
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Figure 193. The TemperatureBinary component slots
The TemperatureBinary component has the following slots:

+ Temperature Control Demand: shows the current component temperature demand;

° Available information: HeatingDemand, CoolingDemand,;

* Heating Binary Output: shows the state of the heating demand;

+ Cooling Binary Output: shows the state of the cooling demand;

+ Heating Second Stage Binary Output: shows the state of heating in the second stage;
+ Cooling Second Stage Binary Output: shows the state of cooling in the second stage;
+ Fan Demand: shows the fan demand,;

° Available information: true-if the absolute value from the Control Variable slot
exceeds the value set in the Fan Demand Threshold slot, the Fan Demand slot is
set to true, false-in other cases;

+ Test Mode: allows to set one of the predefined test modes;

° Available settings: None, Full Heating, Full Cooling;

Full Heating Test Mode

In the Full Heating mode, the Fan Demand slot is set to true. The Heating Binary
Output slot is set to true, and the Heating Second Stage Binary Output slot is set to
true (only if the Heating Second Stage Enable slot is set to true).

Full Cooling Test Mode

In the Full Cooling mode, the Fan Demand slot is set to true. The Cooling Binary
Output slot is set to true, and the Cooling Second Stage Binary Output slot is set to
true (only if the Cooling Second Stage Enable slot is set to true).

Note: Before starting the Full Heating or Full Cooling mode, the value of the Fan
Active slot has to be set to true.

* Heating Cooling: sets the current temperature mode;
° Available settings: heating, cooling;

Note: If the component operates in one of the above modes, outputs corresponding to
the other mode are blocked. For example, if the component works in the Heating mode,
the Cooling Binary Output and the Cooling Second Stage Binary Output slot are set to
false.

- Control Variable: the current value of controlled temperature;

+ Setpoint: sets the setpoint for the controlled temperature;

+ Supply Temperature: allows to read the value of the supply temperature;

+ Supply Temperature Fault: allows to read the information about the fault of the
supply temperature,

- Temperature Binary Enable: allows to enable or disable the TemperatureBinary
component-if the component is disabled, all outputs are set to false;

° Available settings: true (enabled), false (disabled);

+ Fan Active: informs the TemperatureBinary component that the fan is switched on; if
fan is switched off, outputs for heating and cooling valves actuators (the Heating Binary
Output and Cooling Binary Output slots) are set to false, and the binary output slots
for heating and cooling in the second stage (the Heating Second Stage Binary Output
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and Cooling Second Stage Binary Output slot) are set to false-these slots can be set to
true only when the Fan Active slot is set to true;
+ Antifrost: allows to switch on the Antifrost mode;
° Available settings: true (enabled), false (disabled);

Note: In the Antifrost mode enabled, the Fan Demand slot is set to true, the Heating
Binary Output is set to true, and the Heating Second Stage Binary Output is set to true
(only if the Heating Second Stage Enable slot is set to true).

Note: The Antifrost mode has higher priority than the main algorithm, but it can be
overridden by the Test mode.

+ Window Status: allows to switch on the Window Open mode;
o Available settings: true (Window Open mode enabled), false (Window Open mode
disabled-the component operates in saving energy mode, all outputs are set to
false;

Note: The Window Open mode can be overridden only by the Antifrost mode or the Test
mode.

+ Heating Binary On Diff: sets the temperature (the difference between Setpoint and
Control Variable) above which the Heating Binary Output is switched on;

+ Heating Binary Off Diff: sets the temperature (the difference between Setpoint and
Control Variable) above which the Heating Binary Output is switched off;

+ Heating Second Stage Threshold: sets the threshold of the temperature (the
difference between Setpoint and Control Variable) above which (with the hysteresis)
the heating in the second stage is switched on;

+ Heating Second Stage On Diff: sets the differential for hysteresis of switching on the
heating in the second stage;

+ Heating Second Stage Off Diff: sets the differential for hysteresis of switching off the
heating in the second stage;

+ Cooling Binary On Diff: sets the temperature (the difference between Setpoint and
Control Variable) above which the Cooling Binary Output is switched on;

+ Cooling Binary Off Diff: sets the temperature (the difference between Setpoint and
Control Variable) above which the Cooling Binary Output is switched off;

+ Cooling Second Stage Threshold: sets the threshold of the temperature (the
difference between Setpoint and Control Variable) above which (with the hysteresis)
the cooling in the second stage is switched on;

- Cooling Second Stage On Diff: sets the differential for hysteresis of switching on the
cooling in the second stage;

+ Cooling Second Stage Off Diff: sets the differential for hysteresis of switching off the
cooling in the second stage;

- Threshold Of Fan Demand: sets the threshold of the temperature (the difference
between Setpoint and Control Variable) above which the Fan Demand slot is set to
true;

 Supply Temperature Low Limit: sets the minimum acceptable value of the supply
temperature-this value is used in the Supply Air Temperature Limitation function;

+ Supply Temperature High Limit: sets the maximum acceptable value of the supply
temperature-this value is used in the Supply Air Temperature Limitation function,

+ Heating Second Stage Enable: allows to enable or disable the heating in the second
stage;

° Available settings: true (enabled), false (disabled);

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 209 of 241




nano EDGE ENGINE Programming User Manual

+ Cooling Second Stage Enable: allows to enable or disable the cooling in the stage;
° Available settings: true (enabled), false (disabled);
+ Supply Limit Time: sets the delay time for the activation of the Supply Air Temperature
Limitation function.

Supply Air Temperature Limitation

In order to maintain room conditions comfortable for the user, the supply air can
have a temperature limitation. This function is available only if the supply air sensor is
connected and works correctly. The supply air temperature can have a high limit
defined by the Supply Temperature High Limit slot, and a low limit defined by the
Supply Temperature Low Limit slot. The range between the Supply Temperature Low
Limit and Supply Temperature High Limit values is called a comfort range.

+ Supply Air Temperature limitation in the first stage binary control

In binary control, if the supply air temperature approaches the comfort range by 1°C,
the TemperatureBinary component starts the countdown set in the Supply Limit
Time slot delay time . After this time, if the supply air temperature value is still out of
the comfort range, the component disables the heating (if the temperature value is
above the Supply Temperature High Limit) or cooling (if temperature value is above
the Supply Temperature Low Limit). If the supply air temperature value returns to
the comfort range, the component resets the delay counter and returns to normal
operation.

+ Supply Air Temperature limitation in the second stage binary control

If the Supply Air Temperature value is out of the comfort range, the component
disables the second stage, and starts counting the delay time set in the Supply Limit
Time slot. After this time, if the supply air temperature value is still out of the comfort
range, the TemperatureBinary component disables the heating (if the temperature
value is above the Supply Temperature High Limit) or cooling (if the temperature
value is above the Supply Temperature Low Limit). If the supply air temperature
value returns to the comfort range, the component resets the delay counter, enables
the second stage, and returns to normal operation.

8.7.11 TemperatureSensorsSwitch

The TemperatureSensorsSwitch component allows for switching temperature sensors,
according to the selected source.
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Slots

Object Properties

| TemperatureSensorsSwitch
& | [Library.FCU]

Main Link

MName

+ COMPOMNENT

Temperature Source SensorFault
Control Variable 21.00°C
Space Temperature Fault

Space Temperature

Main Temperature Source

Return Temperature Fault

Return Temperature 21.00°
Lcd Panel Connected false
Lcd Panel Temperature 21.00°®
Simple Panel Temperature Fault true
Simple Panel Temperature 21.00°
MNet Temperature Fault false
MNet Temperature 21.00°
Fan Active true

Fan Active With Delay true

Temperature When Sensors Are Fault 21.00®

Figure 194. The TemperatureSensorsSwitch component slots
The TemperatureSensorsSwitch component has the following slots:

+ Temperature Source: informs about the source of the temperature set to the Control
Variable slot;
° Available information: Sensor Fault (fault status of the sensor selected by the
Main Temperature Source slot), LCD Panel, Simple Panel, Return temperature,
Net temperature,
Control Variable: the current input value (measured temperature), switched according
to the value of the Main Temperature slot;
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The Control Variable slot dependencies:

If the sensor selected in the Main Temperature Source slot has not gone into any
fault or false state (slots corresponding to such fault-Return Temperature Fault, Lcd
Panel Connected, Simple Panel Temperature Fault, Net Temperature Fault-are set to
false), the temperature from the source selected in the Main Temperature Source is
set to the Control Variable slot. If the Main Temperature Source slot is set to LCD
Panel, and the panel is connected (the Lcd Panel Connected slot is set to true), the
value from the Lcd Panel Temperature slot is set to the Control Variable slot. If the
LCD panel is not connected (the Lcd Panel Connected slot is set to false), a value
from the Temperature When Sensors Are Fault slot is set to the Control Variable
slot.

If the sensor selected in the Main Temperature Source slot has gone into any fault or
false state, the temperature from the Temperature When Sensors Are Fault slot is
set to the Control Variable slot.

If the value from the Return Temperature slot is set to the Control Variable slot, it is
possible to switch the temperature from Return to Space. The Space Temperature
will be downloaded when the fan is off. There could also be a delay for switching to
Return Temperature after the fan starts to blow the duct. The Fan Active and Fan
Active With Delay slots are used for this purpose. If one or both slots have false
states, then the value from the Space Temperature slot is set to the Control Variable
slot (instead of the value from the Return Temperature slot). If both slots have the
same true states, then the value from the Return Temperature slot is set to the
Control Variable slot.

Note: For the proper operation of this Return to Space switching function, an
external component is required, which delays the value informing about the fan
status. The value without delay has to be connected to the Fan Active slot, and the
delayed value has to be connected to the Fan Active With Delay slot.

Note: If the Return Temperature Fault slot is set to true (sensor has gone into fault),
it transfers the value from the Temperature When Sensors Are Fault slot (instead of
the Return Temperature) to the Control Variable slot. If the Space Temperature
Fault slot is set to true (sensor has gone into fault), the function is inactive.

+ Space Temperature Fault: indicates the status of the space temperature;
° Available information: true (fault), false (no fault).
+ Space Temperature: shows the output value of the space temperature;
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The Space Temperature slot dependencies:

The Lcd Panel Temperature has the highest priority; if the panel is connected (the
Lcd Panel Connected slot is set to true), the value from the Lcd Panel Temperature
slot is transferred to the Space Temperature slot.

If the LCD panel is disconnected (the Lcd Panel Connected slot is set to false), and
there is no fault of the simple panel temperature sensor (the Simple Panel
Temperature Fault is set to false), the value from the Simple Panel Temperature slot
is transferred to the Space Temperature slot.

If the LCD panel is disconnected, the Simple Panel sensor is in fault, and there is no
fault of the Net Temperature, the value from the Net Temperature slot is transferred
to the Space Temperature slot.

In case none of the conditions mentioned above is met, and there is no fault of the
temperature sensor which is used to calculate the Control Variable value, the value
from the Control Variable slot is set to the Space Temperature slot.

Note: In all cases described above, the Space Temperature Fault slot is set to false
(there is no fault). In any other case, this slot is set to true.

+ Main Temperature Source: allows to select the source of temperature; available

values:
° Available settings: 0 (LCD Panel), 1 (Simple Panel), 2 (return temperature), 3 (net
temperature).
+ Return Temperature Fault: allows to read the status of the return temperature
sensor;

° Available settings: true (sensor fault), false (sensor’s operation is correct);
+ Return Temperature: allows to read the temperature from the return temperature
Sensor;
+ Lcd Panel Connected: allows to read the status of the LCD panel;
° Available settings: true (panel connected), false (panel disconnected);
* Lcd Panel Temperature: allows to read the temperature from the LCD panel
temperature sensor;
+ Simple Panel Temperature Fault: allows to read the status of the Simple Panel
temperature sensor;
° Available settings: true (sensor fault), false (sensor’s operation is correct);
+ Simple Panel Temperature: allows to read the temperature from the Simple Panel
temperature sensor;
- Net Temperature Fault: allows to read the status of the net temperature sensor;
> Available settings: true (sensor fault), false (sensor’'s operation is correct);
+ Net Temperature: allows to read the net temperature value;
+ Fan Active: allows to read the status of the fan;
> Available settings: true (fan switched on), false (fan switched off);
- Fan Active With Delay: allows to read the status of the fan (with external delay);
° Available settings: true (fan switched on), false (fan switched off);
+ Temperature When Sensors Are Fault: the temperature, which is to be set to the
Control Variable slot if the sensor selected in the MainTemperature Source is faulty.
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8.7.12 WindowStatusSwitch

The WindowStatusSwitch component calculates the window status (open or closed),
according to the information from up to 6 Window Status slots of one master and five
slave devices. If the Master Window Status slot is set to true, and the Window Statuses of
active slave devices are set to true, the Window Status Out slot is set to true (window
closed). In other cases, the Window Status Out slot is set to false (window open).

Note: The slave device is considered inactive if its Slave Status slot is set to false. The
window status from the inactive device is not used in the Window Status Out calculation.

Slots

WindowStatusSwitch

@ [Library.FCU]

Main Links
Name
+ COMPONENT

Window Status Out Window Open

Master Window Status false

Slavel Window Status false
false
false
false
false
false
false
false
false

false

Figure 195. The WindowsStatusSwitch component slots
The WindowStatusSwitch component has the following slots:

+ Window Status Out: informs about the current of window status (open or closed);
° Available information: Window Closed, Window Open;
Master Window Status: allows to read the window status from the master device;
° Available settings: true (closed), false (open);
- Slave1l Window Status-Slave5 Window Status: allow to read the window statuses
from slave devices.
° Available settings: true (closed), false (open);
- Slave1 Status-Slave5 Status: allow to read the statuses of slave devices.
° Available settings: true (slave device active), false (slave device inactive).
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8.7.13 ValueHolder

The ValueHolder component holds the value in the Out slot for a specified time. If the
Input value changes, for example, from X to Y, the X value is shown in the Output slot and
is upheld there for a specified time (Holding Time). After the Holding Time elapses, the
Output slot is changed to the current value of the Input slot (Y, in this example). If, before
the Holding Time expires, the Input value changes, these new value does not affect the
value in the Output slot, which is maintained until the Holding Time ends. Only after the
time elapses, the component writes the current value from the Input slot to the Output
slot. This value is shown in the Output slot until the next change in the Input slot. If the
Holding Time value is changed to a new one while the holding time is running (the value
in the Output slot is being withheld), the newly set time will cause the elapsed Holding
Time to be counted again.

Holding
Time 3s 2s 4s

Time [s] 0|1 2 (3 4|56 789 [10]11[12[13]14[15[16]17 18|19 |20 |21 |22]|23]|24

Input Ol 1123456788899 (101011 [11|12]12|13]14[15|16|17]18

Ouput 0|00 |33 |3]|6[6[6[8|88|9[9]9 1 [1T|11]11]13[13[13/13|13]18

Value of the Output slot stable for 3 s (the Holding Time) The Holding The Holding Time changed to
Time changed 4 s (counting restarted in a
to 2 s (counting moment of the change)

restarted in a
moment of the
change)

Figure 196. The ValueHolder component mechanism
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Figure 197. Chart of the ValueHolder component mechanism

Slots

¥V ValueHolder
| | [Library FCU]

Main
MName

+ COMPONENT
Output null
Input null

Holding Time 000h:00m:01s

Figure 198. The ValueHolder component slots
The ValueHolder component has the following slots:

+ Output: the output slot-value transferred from the Input slot;
* Input: the input slot;
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* Holding Time: time, for which the value is held in the Output slot after a change in the
In slot.

8.8 Process

The Process library includes components essential to represent processes, which can be
applied to HVAC management or other uses.

Device Libranes

_', CurvelOP

_', Curvedp

Floating
Hysteresis
Latch
Limit
Linear

|l=_||:] Loop

|E] Thermostat

Figure 199. The Process library

8.8.1 Curve

The Curve component performs a piecewise linearization according to intervals indicated
by x1-xn values with y1-yn values assigned respectively. The Curve component reflects
the mechanism of a heating curve. The In slot value is compared with x intervals, and the
component estimates the Out slot value based upon the linear interpolation. The
component has a Limit slot, which allows to limit the Out slot values to the interval
between minimum and maximum y values.
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A

Yn

Y3

Y2

Y1

Figure 200. The Curve component mechanism

Slots
The Curve component has the following slots:

- Status: indicates the current status of the component (OK, Fault).

+ Out: the output value estimated based on the input value according to the curve
algorithm;
In: the input value;

+ X0-Xn: values representing intervals for input values;

* YO-Yn: values for corresponding X0-Xn values estimated according to the curve
algorithm;
Limit: allows to limit the Out slot value within y minimum and y maximum interval.

&) AnalogDataPoint ) CurvedP

Out 17.00 [OK]
17.00

Figure 201. The Curve component

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 218 of 241




nano EDGE ENGINE Programming User Manual

| Curve4P
| [Library.Process

Main Link
Mame Value
* COMPONENT
Status

Out

Limit

Figure 202. The Curve component slots

Variants

The Curve component comes in two variants—with 10 or 4 In slots. The 4 slots variant
uses less memory within application.

+ Curve10P: component with 10 In slots—represents a 10 point curve.
+ Curve4P: component with 4 In slots—represents a 4 point curve.

8.8.2 Floating

The Floating component simplifies the control of 3-point valve actuators. This component
has the following functions:

+ analog input, working with PID regulators;

+ 2 digital outputs for 3-point direct control valve actuators (the Up and Down slots);

+ analog output for 3-point control valve actuators by voltage level (the Out slot,
additional device required);

+ midnight reset function to automatically adjust physical and virtual valve position.
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lPo| Loop % Floating

Status
Out

Figure 203. The Floating component

Slots
The Floating component has the following slots:

- Status: indicates the current status of the component (OK, Fault).

+ Out: the voltage value controlled by the Floating component mechanism and
transferred to the dedicated actuator;

+ Up: the digital output for the rising function of a 3-point direct control valve actuator;

+ Down: the digital output for the lowing function of a 3-point direct control valve
actuator,;

+ In: the input value representing the required percentage of the actuator openness;

+ Deadband: the value limit within which the output deviation from the required value
can be ignored;

+ Drive Time: the time which the actuator requires to change from the fully closed
position to the fully open position (expressed in seconds),

+ Reset: resets physical and virtual valve position.

Out Value Up Down Description
oV False False Off
4V False True Lowing
7V False False Static
1m0V True False Rising

Table 8. The Floating component values
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Floating

Ij_.l [Library.Process]

Reset
Main
MName Value
~ COMPONENT
Status OK
Out 400V
Up false
Down true
In 0.03 %
Deadband 1.00 %
Drive Time 000h:01m:00s

Reset null

Figure 204. The Floating component slots

Action
The Floating component has the following action:

+ Reset: allows to periodically close the valve in order to synchronize the position of full
closure.

8.8.3 Hysteresis

The Hysteresis component allows to set on and off trip points to an input value. Rising
and Falling Edge slots define limit values for transferring On or Off value to the Out slot.
The In slot receives analog values.

CAJ AnalogDataPoint |—£| Hysteresis

Out

Figure 205. The Hysteresis component
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Slots
The Hysteresis component has the following slots:

- Status: indicates the current status of the component (OK, Fault);

+ Out: the value transferred from On or Off slot depending on the In slot value against
the Rising and Falling Edge slots;

* In: the input value;

+ On: the value transferred to the Out slot once the In slot value is higher than the set
Rising Edge value;

- Off: the value transferred to the Out slot once the In slot value is lower than the set
Falling Edge value;

+ Rising Edge: a trip point for the On value to be transferred to the Out slot;

+ Falling Edge: a trip point for the Off value to be transferred to the Out slot.

Hysteresis

|E_| [Library.Process]

Main Links

Mame

+ COMPONENT
Status

Out

[yl

Off
Rising Edge

Falling Edge

Figure 206. The Hysteresis component slots

8.8.4 Latch

The Latch component temporarily latches the Out slot value based on the Clock slot
value-if the Clock slot is set to true, the Out slot value is latched, regardless of changes to
the In slot. The component has the Reset action, which brings the Clock slot value back to
false.
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[8] BinaryNode
Value

Figure 207. The Latch component

Slots
The Latch component has the following slots:

+ Status: indicates the current status of the component (OK, Fault).

+ Out: the output value transferred from the In slot;

+ In: the input value;

+ Clock: latches the Out value if the Clk value changes from false to true;

+ Reset: allows to reset the Clock slot value back to false, which releases the Out slot
value from latching.

= La_tc h
@ [Library_Process]
Reset

Main
MName

* COMPOMNENT
Status
Out
y
Clock

Reset

Figure 208. The Latch component slots

Action
The Latch component has the following action:

+ Reset: allows to reset the Clock slot value back to false, which releases the Out slot
value from latching.
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8.8.5 Limit

The Limit component allows to set the limits for the Out slot values. The In slot value is
transferred directly to the Out slot only if it is within limit values. In case the In slot value
exceeds limit values, so it is either lower than the Low Limit value, or higher than the High
Limit value, the respective limit value is transferred to the Out slot.

Out

Figure 209. The Limit component

Slots
The Limit component has the following slots:

- Status: indicates the current status of the component (OK, Fault);

- Qut: the value transferred from the In slot if it is within limits, if otherwise-the Low
Limit value is transferred in case the In slot value is lower than the Low Limit value, and
the High Limit value is transferred in case the In slot value is higher than the High Limit
value;

+ In: the input value;

- Low Limit: the low limit value;

+ High Limit: the high limit value.

| S Limit
N | [Library_Process]

Main Links

MName

~ COMPONENT
Status

Out

In

Low |._| P‘lft

High Limit

Figure 210. The Limit component slots
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8.8.6 Linear

The Linear component allows to scale the Out slot value depending on the set input
values interval. The In slot value is compared with x intervals, and the component
estimates the Out slot value based upon the linear function. The component has a Limit
slot, which allows to limit the Out slot values to the interval between minimum and
maximum y values.

Out _|
value

Y1

\ 4

Figure 211. The Linear component mechanism

Slots
The Linear component has the following slots:

- Status: indicates the current status of the component (OK, Fault);

+ Out: the output value estimated based on the linear function of the input value,

+ In: the input value;

+ X0-X1: values representing the intervals for the input value;

* YO-Y1: values representing the internals for the output value,

+ Limit: allows to limit the Out slot value within y minimum and y maximum interval.

(@ iSMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 225 of 241




nano EDGE ENGINE Programming User Manual

(&) AnalogDataPoint gy Linear

Out

Figure 212. The Linear component

| Linear
Z | [Library.Process]

Main Links

MName
~ COMPONENT
Status

Out

Limit

Figure 213. The Linear component slots

8.8.7 Loop

The Loop component allows to configure a signal control loop-it allows to adjust the
output value in order to reach the setpoint value comparing it with the current input
value (measurement). The output value is estimated based on a proportional-integral-
derivative mechanism. The Loop component may be configured as P-only, Pl, or PID.

(@ iISMACONTROLLI www.ismacontrolli.com DMP284en | 1.1 Issue rev. 0 | 08/2022 page 226 of 241




nano EDGE ENGINE Programming User Manual

(&) AnalogDataPoint

Out 19.00 [OK]
19.00

o] Loop

Status
Out
Control Variable
Setpoint

&) AnalogDataPoint1

out 22.00 [OK]
22.00

Figure 214. The Loop component

Slots
The Loop component has the following slots:

+ Status: indicates the current status of the component (OK, Fault),

+ Enabled: enables execution of the PID loop-if disabled, the Out slot is set to 0; if
enabled, the component calculates the Out slot according to its regulation algorithm;

+ Out: the result of the loop algorithm;

+ Control Variable: the current, measured input value;

+ Setpoint: the setpoint value;

+ K P: defines a proportional gain of the loop algorithm-the value is a maximum
difference between the setpoint and the current value, which results in the 100%
output value;

+ KI: defines an integral gain of the loop algorithm (expressed as 1/min);

+ K D: defines a derivative gain of the loop algorithm (expressed as 1/min);

+ Bias: defines the bias value added to the output;

+ Ramp Time: defines the filtering time for the Out slot value;

+ Max Output: allows to set a maximum limit on the Out slot value, by default set to 100;

+ Min Output: allows to set a minimum limit on the Out slot value, by default set to 0;

+ Action: allows to choose a Direct or Reverse operation mode of the component-the
Direct mode reflects cooling/dehumidification process, and the Reverse mode reflects
the heating/humidification process.
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Loop
|;_D| [Library.Process]

Reset

Main  Links
MName

* COMPONENT
Status
Enabled
Qut
Control Variable

Setpoint

Bias

Ramp Time
Max Output
Min Output

Action

Figure 215. The Loop component slots

Action
The Loop component has the following action:
* Reset: brings the Out slot value back to Min Output value.

8.8.8 Thermostat

The Thermostat component executes a basic thermostatic control. The In slot value is
compared with the Setpoint value, and the thermostat is switched on or off accordingly.
The Differential slot value provides a deadband for the current input value. The
Thermostat component may be set in the Direct mode (reflecting a cooling process) or in

the Reverse mode (reflecting a heating process).
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&) AnalogDataPoint

Out 19.00 [OK]
19.00

[8) Thermostat

Status

&) AnalogDataPoint1

Out 22.00 [OK]
22.00

Figure 216. The Thermostat component

Slots

The Thermostat component has the following slots:

Status: indicates the current status of the component (OK, Fault);

Out: indicates whether a thermostat is switched on or off;

Control Variable: the current input value (measured temperature);

Setpoint: the setpoint value (temperature setpoint);

Differential: the deadband set for the current input value-if the Setpoint value is, for
example, 25, the Diff value set to 5 means that for the Cv slot values from 22.5 to 27.5
no action is taken;

Mode: allows to choose a Direct or Reverse operation mode of the component-the
Direct mode reflects the cooling process, and the Reverse mode reflects the heating
process.

Thermostat
@ [Library_Process]

Main
MName
+ COMPONENT
Status
Out
Control Variable 19.00
Setpoint 22.00
Differential 1.00

Mode Reverse

Figure 217. The Thermostat component slots
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8.9 Time

The Time library includes components representing time management operations
essential for creating logics. The components in this library operate on Boolean input and
output values.

Device Libraries

|_"| Counter

[E| MinOnoOft
[»] OneShot
[E| onOffDelay

|7'| Timer

Figure 218. The Time library

8.9.1 Counter

The Counter component adds up the number of rising edges received on the In slot. The
counting direction in the component may be set upwards or downwards, and counting
steps are set by integer values. If needed, the starting value may be set for the
component (for example, counting starts at 100 and goes down every rising edge; 0 is not
a threshold).

[/| Counter

{) BinaryDataPoint

Out false [OK]
false

Figure 219. The Counter component

[1| Counter
() BinaryDataPoint

Out true [OK]
true

Figure 220. The Counter component
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Slots
The Counter component has the following slots:

- Status: indicates the current status of the component (OK, Fault);

+ Out: the value representing the number of rising edges received on the In slot and
taking into account the counting steps set in the Inc slot: if the Inc slot value is 2, and
the In slot received 2 rising edges, the value transferred to the Out slot is 4;

* In: the input slot receiving Boolean values from linked components;

+ Reset: sets the Out slot value to the value set in the Init Value slot;

+ Init Value: the initial value of the Counter (set manually); by default, the initial value is
setto(;

* Increment: counting steps (set manually); by default, counting steps are set to 1,

+ Direction: the counting direction (set manually); by default, the counting direction is

set to Up.
Counter
| [Library.Time]
Reset

Main Links
Name

* COMPONENT
Status
Out
In
Reset
Init Value
Increment
Direction

Figure 221. The Counter component's slots
Action

The Counter component has the following action:

+ Reset: sets the Out slot value to the value set in the Init Value slot.

8.9.2 MinOnOff

The MinOnOff component holds the value in the Out slot for the specified time. The value
in the Time Base slot indicates the time unit for how long the Out slot value will be held;
the holding time is specified in the Min On slot for rising edges and Min Off slot for falling
edges. Once a new value is received on the In slot, it is passed to the Out slot, and
(supposing it is rising edge) it is held in the Out slot for the specified time. In case the In
slot receives falling edge before the specified time passes, the Out value is not changed
until this time ends —only then the Out value is changed to false. This mechanism allows
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to protect devices, which are sensitive to frequent value changes (for example,
compressors).

{8) BinaryDataPoint ‘B MinOnOff

Out true [OK]
In16 true

Figure 222. The MinOnQOff component

Slots
The MinOnOff component has the following slots:

- Status: indicates the current status of the component (OK, Fault, Disabled);

- Enabled: the change of the slot's value enables or disables the component's
mechanism—if enabled, in case of change to the input value, the component holds the
value in the Out slot for the specified time, and then transfers the changed value to
the Out slot; if disabled, in case of change to the input value, the component transfers
the input value directly to the Out slot;

+ Out: receives the value passed from the In slot;

- Min On Active: indicates that, regardless of the rising edge in the In slot, the Out slot
value is being withheld for specified time—if the slot indicates true, it means that the
In slot value has changed to the rising edge, but the Min On slot is activated;

- Min Off Active: indicates that, regardless of the falling edge in the In slot, the Out slot
value is being withheld for specified time—if the slot indicates true, it means that the
In slot value has changed to the falling edge, but the Min Off slot is activated,;

+ Left: indicates how many rounds of the Time Base is left until the activated Min On or
Min Off option allows the value to be passed to the Out slot;

+ In: the input slot receiving Boolean values from linked components;

+ Min On: indicates the holding time for the value on the rising edge, based on the time
unit defined in the Time Base slot; the Min On value shall be set to an integer number,
and by default it is set to 0, which means the value is passed immediately from the In
slot to the Out slot;

- Min Off: indicates the holding time for the value on the falling edge, based on the time
unit defined in the Time Base slot; the Min Off value shall be set to an integer number,
and by default it is set to 0, which means the value is passed immediately from the In
slot to the Out slot;

+ Time Base: the time unit, which may be set manually to milliseconds, seconds,
minutes, or hours.
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@ ;T_: ;z:yc_):me]

Main

MName

+ COMPONENT

Status

Enabled

Out

Min On Active

Min Off Active

Left

In

Min On

Min Off

Time Base

Figure 223. The MinOnOff component slots

8.9.3 OneShot

The OneShot component creates a short pulse (from false to true and backwards) on the
rising edge received in the In slot. The pulse lasts for the time specified in the Pulse slot.
Additionally, the OneShot component has the N Out slot, which always presents an
inverted value of the Out slot.

{8) BinaryDataPoint 1) OneShot

Out true [OK]
In1é true

Figure 224. The OneShot component

Slots
The OneShot component has the following slots:

- Status: indicates the current status of the component (OK, Fault);
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+ Out: creates the pulse (from false to true and backwards) on the rising edge received
in the In slot;

+ N Out: the value always opposite to the Out slot value;

* In: the input slot receiving Boolean values from linked components;

+ Pulse: indicates the pulse duration, based on the time unit defined in the Time Base
slot;

+ Time Base: the time unit expressed in seconds [s]; the time unit may be set manually
by the user (to milliseconds, minutes, hours, etc.).

OneShot

@ [Library_Time]

Main Links

MName

+ COMPONENT

Status

Out

N Out

g

Pulse

Time Base

Figure 225. The OneShot component slots

8.9.4 OnOffDelay

The OnOffDelay component stops a transfer of the value from the In slot to the Out slot
for a time specified in the On Delay slot for rising edges and Off Delay slot for falling

edges.
{) BinaryDataPoint ‘8| OnOffDelay
Out true [OK] oK
In16 true true
true
Figure 226. The OnOffDelay component
Slots

The OnOffDelay component has the following slots:
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- Status: indicates the current status of the component (OK, Fault, Disabled);

+ Enabled: the change of the slot's value enables or disables the component's
mechanism— if enabled, the component delays transferring the changed input value
to the Out slot for the specified time; if disabled, the component directly transfers the
input value to the Out slot;

- Out: receives the value passed from the In slot, after executing all set delays;

- On Delay Active: indicates whether the In slot value on the rising edge is being
delayed from being passed to the Out slot—if the slot indicates true, it means that the
In slot value has changed to the rising edge, but the On Delay slot is activated, so the
value will not be passed to the Out slot until the specified time passes;

- Off Delay Active: indicates whether the In slot value on the falling edge is being
delayed from being passed to the Out slot—if the slot indicates true, it means that the
In slot value has changed to the falling edge, but the Off Delay slot is activated, so the
value will not be passed to the Out slot until the specified time passes;

+ Left: indicates how many rounds of the Time Base is left until the activated On Delay or
Off Delay option allows the value to be passed to the Out slot;

* In: the input slot receiving Boolean values from linked components;

- On Delay: sets the delay time for the value on the rising edge, based on the time unit
defined in the Time Base slot; the On Delay value shall be set to an integer number,
and by default it is set to 0, which means the value is passed immediately from the In
slot to the Out slot;

- Off Delay: sets the delay time for the value on the falling edge, based on the time unit
defined in the Time Base slot; the Off Delay value shall be set to an integer number,
and by default it is set to 0, which means the value is passed immediately from the In
slot to the Out slot;

+ Time Base: the time unit expressed in seconds [s]; the time unit may be set manually
by the user (to milliseconds, minutes, hours, etc.).
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OnOffDelay
8 [Library.Time]

Main
MName
+ COMPONENT
Status
Enabled
Out null
On Delay Active true
Off Delay Active false

9

On Delay
Off Delay

Time Base

Figure 227. The OnOffDelay component's slots

8.9.5 Timer

The Timer component counts the time up or down. The timer can be set with an initial
value (the Init Value slot), which is a base for the timer to count up or down from. The
component has the Reset action, which sets the timer back to the initial value. The timer
is started with a rising edge of the Run slot and stopped on its falling edge. The
component can be configured to count the time in milliseconds, seconds, minutes, and

hours.
{8} BinaryDataPoint | Timer
Out true [OK]
true
Figure 228. The Timer component
Slots

The Timer component has the following slots:
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- Status: indicates the current status of the component (OK, Fault);
+ Out: shows the time value counted up or down;
* Run: starts counting of the time;
+ Init Value: sets the initial value, which is a base for the timer to count up or down
from;
+ Direction: set the counting direction (up or down);
-+ Time Base: defines the time unit of counting:
° Available settings: milliseconds, seconds, minutes, hours.

Timer

@ [Library.Time]

Reset
Main  Links
MName
* COMPONENT
Status
Out
Run
Init Value
Direction

Time Base Seconds

Figure 229. The Timer component slots

Action
The Timer component has the following action:

+ Reset: sets the timer back to the initial value.

8.10 Other

The Other library is designed for components that can facilitate operating of an
application or that fulfill the roles, which are not met by any other thematic libraries.
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Device Libranes

B Other

(2] AnalogConstant

(2] AnalogNode
|l] BinaryConstant
|1] BinaryMNode
%) Ramp

22 Process

24 Time

Figure 230. The Other library

8.10.1 AnalogConstant

The AnalogConstant component is a simple component producing a constant analog
value, which can be transferred to further components. The value in the AnalogConstant
component can only be given by a Set action-it cannot be transferred to this component
via link or entered manually in the slot.

[§) Thermostat

[2] AnalogConstant

Out 22.00

Figure 231. The AnalogConstant component

Slot
The AnalogConstant component has only one slot:

+ Out: the output value set with the Set action.
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Action
The AnalogConstant component has one action:
+ Set: sets a constant analog value transferred to the Out slot.

8.10.2 AnalogNode

The AnalogNode component is a simple analog node component, which transfers value
received in the Value slot (either set manually or transferred via a link). The AnalogNode
component transfers only values without any information about the component's status,
therefore, the Reference linking is not possible in this case.

[A] AnalogNode [§] Thermostat
£ Value 19.00 % Status OK
I true

Out
Control Variable  19.00
Set point 22 00

Figure 232. The AnalogNode component

Slot
The AnalogNode component has only one slot:

+ Value: the value transferred via this analog node, either set manually, or given by a
link.

8.10.3 BinaryConstant

The BinaryConstant component is a simple component producing a constant binary
value, which can be transferred to further components. The value in the BinaryConstant
component can only be given by a Set action-it cannot be transferred to this component
via link or entered manually in the slot.
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) TemperatureSensorsSwitch

Temperature Source LCDPanel
21.00°C

false

21.00°C

true

21.00°C

true

21.00°C

true

[e] BinaryConstant 21'0::
Out true 21.00°C
true

Figure 233. The BinaryConstant component

Slot
The BinaryConstant component has only one slot:
-+ Out: the output value set with the Set action.

Action
The BinaryConstant component has one action:

+ Set: sets a constant binary value transferred to the Out slot.

8.10.4 BinaryNode

The BinaryNode component is a simple binary node component, which transfers value
given to the Value slot (either set manually or transferred via a link). The BinaryNode
component transfers only values without any information about the component's status,
therefore, the Reference linking is not possible in this case.

[*] BinaryNode '~ Switch

Value true

Figure 234. The BinaryNode component
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Slot
The BinaryNode component has only one slot:
+ Value: the value transferred via this binary node, either set manually, or given by a link.

8.10.5 Ramp

The Ramp component is designed for testing applications. It creates a sinusoidal signal
with set amplitude and period. It provides an analog output value with a linear ramping
out. The Out value continually changes, so the Ramp components is useful for simulation
of changing conditions in application.

%] Maximumé4

Status
Out
In A

[2| GreaterOrEqual

OK

F| Maximum4_1

@J BinaryDataPoint3

Status oK
Out 17.00 Out. true [OK]
InA 17.00 Inlé true
InB -7.00

Figure 235. The Ramp component

Slots
The Ramp component has the following slots:

+ Status: indicates the current status of the component (OK, Fault);

- Enabled: the change of the slot's value enables or disables the component—if
enabled, the component calculates the Out slot value according to its algorithm; if
disabled, the component latches the last value in the Out slot;

° Available settings: enabled, disabled;

+ Out: the output value calculated based on the set parameters;

+ Period: allows to set the length of one cycle of the component's function;

- Amplitude: allows to set an amplitude for the output values function;

- Offset: allows to set an offset for the output values function;

- Waveform: allows to select a shape of the curve for the output values function
(Triangle, SawTooth, InvertedSawTooth).
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