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The RTCU Platform
1.1 The RTCU Platform

The RTCU platform consists of a powerful programming environment and a broad range of
RTCU devices, which offers the possibility of both digital- and analog /O combined with wireless
technologies such as Cellular, Bluetooth, WiFi and GPS. It is through these combinations that it
becomes possible to solve many different tracking-, control-, regulation- and surveillance-
applications.

With the RTCU platform, all necessary functions are combined in only one product, which is very
easy to program in the text-based programming language "VPL". This combination opens the
door to a wide array of efficient custom-tailored solutions today, and yet the same product is also
able to solve tomorrow's challenges just through simple modifications to the program.

It is not necessary, however, to buy expensive customised adjustments of the product, because
it is very easy to learn how to write a program that solves a specific problem on a standard PC by
using the supplied development environment called RTCU IDE.

One of the major applications of the RTCU platform is remote surveillance thanks to its built-in
cellular module. This module makes it possible to construct low-priced autonomous systems,
which will be able to control and/or supervise different processes on distant localities without
access to the wire-based telephone lines (PSTN). The system can be implemented in such a
way that during normal conditions, it is able to manage control and surveillance all by itself. If an
alarm should occur, the system is able to deliver an SMS-message, send a notification over a
TCP/IP network, send a voice-message or send an e-mail to a predefined receiver.

The RTCU platform supports many IP based protocols, such as: The RTCU Communication
Hub, sockets, MQTT, SMTP and FTP. TLS is fully supported.

A good place to start is:
e RTCU IDE Integrated Development Environment
¢ Quick start guide

o Examples
e Tutorial

For further and more detailed information please refer to the RTCU Execution Architecture.
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1.2 RTCU Execution Architecture

|
1.21 RTCU Execution Architecture

The RTCU Execution Architecture defines the functionality, capacity and performance
available to the application.

Starting in 1999 the first generation Execution Architecture were introduced initially without a
formal name, but later known simply as the 'SMALL' architecture. The hardware supported was
with a modest 16 bit processor with only 10 KB of RAM.

In 2002 the second generation Execution Architecture was introduced at the same time as a full
TCP/IP stack allowing GPRS support in one of the first devices in the world - the RTCU M10.
This generation was named the 'LARGE" architecture supporting up to 512 KB RAM - a
significant boost over the 1st generation architecture memory constraints. Besides the support
for larger programs and the over the air upgrade capability the 'LARGE' and 'SMALL'
architecture shared the same virtual-machine architecture and did not offer sophisticated
features such as multi-threading etc.

In 2006 the third generation Execution Architecture was offered named the X32 architecture.
With the introduction of the X32 architecture the RTCU platform was ported to a powerful 32-bit
ARM7 architecture and offered sophisticated multi-threading and the support for file-systems -
including SD-CARD. Also introduced were advanced compiler and execution optimization
technologies further boosting the power and performance of the RTCU devices.

The fourth generation Execution Architecture were introduced in 2014 named the NX32
architecture.

Besides offering much larger programs exploiting more memory, more threads, more strings,
larger channels, etc the NX32 architecture is basically a paradigm change in the way a project
is handled by the RTCU device.

With the NX32 architecture the concept of an Intellisync Project Drive is introduced, meaning
that all elements of a project is represented by files in a Intellisync based file-system.

Finally, in 2017 the NX32L Architecture was introduced representing a massive leap in bringing
the most sophisticated and open platform for tomorrows demanding lloT/M2M applications. The
NX32L Architecture rests on a powerful new hardware and software platform embracing a
broad range of crucial technologies in the field of security, wireless communication standard and
expandability. The NX32L Architecture is operating under a full and highly optimized Linux
implementation.

Every new RTCU Execution Architecture introduced adhere to the RTCU Compatibility
Manifesto.
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122  The RTCU Compatibility Manifesto

To ensure device and application longevity the following compatibility manifesto has been
formulated more than a two decades ago:

"A given Execution Architecture generation must be binary compatible for a minimum
one generation backwards.

Additionally full source code compatibility for minimum two generations backwards must
be ensured"

This means that for the NX32 Execution Architecture it is possible to execute binary X32
programs and with only re-compilation and no source code changes to execute LARGE
architecture applications.

The RTCU Compatibility Manifesto has turned out to be a crucial element in the success of the

the RTCU concept for more than 20 years - as well as for the future of the concept now
transitioning into the exciting era of the Internet of Things.
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1.2.3 Intellisync Project Drive

Introduced in the NX32 Execution Architecture a new concept for storing and maintaining all
elements of a project such as application and voice data - the Intellisync Project Drive - is
introduced.

The Project Drive has support for storing not just the application and voice files, but also has
support for additional read-only files, e.g. for use as configuration files. All of these files are stored
on a single drive, allowing for the most flexible memory usage, where e.g. a small application can
be combined with a large amount of voice data, or a very large application could use most of the
space for itself.

When accessed from application or the file-system window , it appears as a normal, write
protected drive, using the drive letter P:, where all the ordinary file system functions work. The
Project Drive does not support read out of VSX files.

The Project Drive offers a read only file system including application and voice data.

Limitations and capabilities:
NX32 Execution Architecture :
Support for a maximum of 127 files using 8.3 file names and no folders.

NX32L Execution Architecture :
Files using 8.3 file names and folders are supported with drag and drop capabilities. Supports a
maximum of 1023 files and folder names are limited to 8 characters of length.

Maintaining the Project Drive is performed using the RTCU IDE or the RTCU Deployment Server
utilizing a sophisticated synchronization method.

When the application is built from the RTCU IDE, it creates an .RPC file - a so called RTCU
Project Container. This file contains all of the files in the project drive, including the application
and the voice files. The .RPC file format is based on standard formats, allowing for files to be
changed, added and removed after it has been built, e.g. by using RPCTOOL.EXE.

Drrive View * 0 X
]
if) AlDonewav
i) Burglar.wav
| ] defaultvsx
il Mlegal.wav
i) SelOnOff.wav

Mame AllDone.wav
Size 16636
Modified 03-01-20131...

Project View | Drive View

Intellisync

Maintaining the Project Drive is performed using a state-of-the-art Intellisync compaction and
differencing algorithm that ensures that Project Drive synchronization is performed with minimum
overhead and bandwidth usage.

In the Intellisync of a project with an RTCU device, the individual files are compared dynamically,
and only the difference is transferred.
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This means that if a single configuration file is updated on a Project Drive with many large files,
only the changed file is transferred and updated, reducing the time and data needed to update it.
When the size of a file increases, or a new file is added, there is a risk that it is necessary to

move some of the other files to make room for it. This will be more likely to happen on a nearly full
Project Drive.
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1.2.4 NX32 Execution Architecture

Besides the Intellisync Project Drive the NX32 Execution Architecture offers considerable
more resources available to the application.

Available application RAM is doubled from 192 KB to 386 KB and at the same time application
sizeis increased to 1 MB.

Size of local variables in a FUNCTION is doubled from 256 to 512 bytes, and there is
considerable larger STRING resources available.

The NX32 run-time offers a boost in the multi-threading capabilities with an increase on the
number of threads from 14 to 20.

A number of resources, such as the maximum number of threads, MUTEX, SEMAPHORE and
CHANNEL are doubled in size/capacity.

Please refer to the RTCU multithreading data sheet for detailed information.
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1.2.5 NX32L Execution Architecture

The NX32L Execution Architecture operates under Linux and is available on the latest generation
of Linux based RTCU devices such as the RTCU NX and RTCU LX series.

NX32L inherits all the features and is fully backward compatible with the NX32 Execution
Architecture, This means that any binary executable will run without any changes.

Using the NX32L compilation mode a long list of enhancements will be available:

o Support for Instrumented Execution (RTCU IEX).

o VPL application resource enhancements:

o Image size increased from 1 Mbyte (NX32) to 4 Mbyte.

0 RAMsize increased from 390 Kbyte (NX32) to 4 Mbyte.

0 Code size increased from 1 Mbyte (NX32) to 2 Mbyte.

Project drive enhancements:

o Multi-level sub-directory support with up to 1023 files.

0 The capacity is increased from 1 Mbyte to 2 Mbyte.

Large String Support (LSS) is implicit and can not be disabled..

Non-initialized application variables will not take up space in the execution image. This enables
large data-structures without an increase in application size.

Large array support with an unlimited number of elements and an unlimited size of each
element. Only limitation is the RAM size.

The following run-time resource enhancements are also available:

Total number of dynamic strings increased from 600 to 4096.

Total maximum size of strings increased from 128 Kbyte to 512 Kbyte.
Number of threads increased from 20 to 64.

Number of Semaphores increased from 64 to 256.

Number of Mutexes increased from 64 to 256.

Number of Channels increased from 32 to 128.

Total channel memory size increased from 39 Kbyte to 256 Kbyte.
VPL thread stack size increased from 1 Kbyte to 4 Kbyte.

¢ Function local variables size increased from 0.5 Kbyte to 1 Kbyte.

o Prepared for VPL application dynamic memory management.

The RTCU NX32L execution architecture was introduced in Runtime-firmware V1.40.00.
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1.2.6 EIS3

EIS3 (Enhanced Instruction Set V3) was introduced in X32/NX32 firmware V5.00 and NX32L
run-time-firmware V1.30.00 and adds the following functionality:

¢ Unsigned integers with the following new datatypes: BYTE, USINT and UINT.
¢ Double floating-point precision support with the new DOUBLE datatype and a dual precision

Math library.
o Large String Support (LSS) with up to 16384 characters dynamic STRING length and up-to

1024 characters static strings.

When any of the above features are used in a project it will automatically require EIS3. This
information is available in the Project Information dialog.
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1.3 RTCU Security features
|

1.3.1 RTCU Security Features

The security features are a collection of features in the RTCU devices that can be used to
prevent unauthorized access to the device as well as protecting the data and communication
against eavesdropping and tampering.

Network security with TLS

For NX32L devices, it is possible to enable network security through the use of the Transport
Layer Security (TLS) protocol and X509 certificates.

The TLS protocol enables Client-Server applications to use encryption when communicating
across a network.

TLS v1.2,v1.1 and 1.0 are supported

The SMTP, MQTT and raw TCP/IP sockets can be configured to use TLS.

Encrypted RTCU Communication Hub communication

TLS is fully supported using the RTCU Communication Hub and is the preferred approach for
safe communication.

For non NX32L devices the communication can be encrypted by configuring an encryption key
with the RTCU Communication Hub Settings dialog or sockSetGWParm.

Data encryption

Data encryption is achieved with the Advanced Encryption Standard (AES).

The AES is a specification for the encryption of electronic data established by the U.S.
government.

A key length of 128 bit is supported. See rdEncrypt128 and rdDecrypt128 for more information.

Encrypted include files
To make it possible to share a parts of a project without providing access to the actual code,
encrypted include files can be used.

Access restriction

It is possible to use passwords to restrict the access to the RTCU device.

Without the correct password, only type of device, the firmware version, serial number and debug
messages can be read from the device.

For more information about passwords, see boardSetPassword and boardSetPasswordAlt.
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1.3.2 Certificates

1.3.2.1 Certificates

A certificate is an electronic document, often in PEM format, which is used to prove the identity of
a public key.

The certificate includes information about the key, the identity of the certificate holder (called the
subject), and the digital signature of an entity that has verified the contents of the certificate
(called the issuer).

In Transport Layer Security (TLS) the subject of a certificate is typically a computer or similar
device.

The certificates are identified by the name that is provided when they are imported through the
certificate dialog.
This name must be used when referring to a specific server or client certificate (e.g. when calling

soConfigTLS).

Certificates which have an encryption key embedded (TLS server and TLS client certificates)
may require a password when used.

The following three types of certificates are supported:

Root certificate

Aroot certificate is a self-signed certificate that identifies a root certificate authority (CA).

Root certificates are used to sign intermediate certificates, which in turn are used to sign TLS
server certificates and TLS client certificates.

To verify that a TLS server or client certificate is valid, it is necessary to have the matching root
certificate installed.

When validating external client/server certificates, all the installed root certificates are checked,
regardless of their names.

TLS server certificate

In TLS, a server is required to present a certificate as part of the initial connection setup.

A client connecting to that server will verify at least two things:
1. The subject of the certificate matches the host-name to which the client is trying to connect.
2. The certificate is signed by a trusted CA.

Host names are listed in the Subject Alternative Name Field of the certificate.
If the server certificate is not signed directly by a root certificate, then it must include all the

intermediate certificates that was used to sign it as a certificate chain.

TLS client certificate
Client certificates are less common than server certificates, and are used to authenticate the
client connecting to a TLS server, for instance to provide access control.

If the client certificate is not signed directly by a root certificate, then it must include all the
intermediate certificates that was used to sign it as a certificate chain.
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1.3.2.2 PEM file format

The file format used for sending and storing certificates is the de facto standard PEM format.
This format is designed to be safe for inclusion in both ASCIl and rich-text documents, such as
emails. This means that it is possible to copy and paste the content of a PEM file to another
document and back.

The PEM format is the standard format for OpenSSL and many other SSL tools.
Some sources refer to the format as Base64 encoded X.509.

The PEM format defines 3 elements:

1. A one-line header, consisting of "-----BEGIN", a label, and "-----".
2. Base64 encoded binary data.

3. A one-line footer, consisting of "-----END", a label, and "-----"

The label determine the type of message encoded. Common labels include "CERTIFICATE" and
"PRIVATE KEY".

For example, a certificate would be stored as:

----- BEG N CERTI FI CATE- - - - -

M | CLDCCAdKgAwW BAgl BADAKBggghkj OPQQDA] BOMEwCQYDVQQGEW] CRTEPMAOG
ALUEChMGR251 VEX TMSUW wYDVQQLEXXx HonVUTFMY2Vy dd nmaVWWhd GUg YXV0a Gy
aXR5 MBWDQYDVQQ EWZMZXV2Z\WixJ TA] BgNVBAMIHEdud VRMUy Bj ZXJ0aWZpY2F0
ZSBhdXRob3J pdHkwHhc NMTEWNTI zM Az ODI xWhe NMTT xM | y MDcOMTUxW BOMEBwW
CQYDVQQGEWI CRTEPMAO GALUEChMGR251 VEX TMSUW wYDVQQLEXX HonVUTFMg Y2y
dG maW\hd GUg YXV0a®@y aXR5 MBWDQYDVQQ EWZMZXV2ZWAx JTAj BgNVBAMIHEdU
dVRMUy Bj ZXJ0aWZpY2F0ZSBhdXRob3JpdHKWWIATBgcghkj OPQ BBggqhkj OPQVB
BWNCAARS2I 0j i uNn14Y2sSALCX31 ybqgi | JUvxUpj +oNf zngvj / Ni yv2394BWhWX
UQUARTEI ywK87WRc WMGgJB5k X/ t 2no0MMQTAPBgNVHRIVBAF 8 EBTADACQH MASGA1 Ud
DWEB/ wQFAWVHBg AWHQYDVROOBBYEFPCOgf 6 YEr +1KLI kQAPLZzBI9nTi gDMA0GCCqG
SMA9BAMCAOgAMEUCI DGUWD1KPy G+hRf 88Mey MX qOFZDOTbVI eF+Us AGQAenAi EA
| 4wOuDwWKQa+upc8G t XE2C/ / 4AnKANBCEI t 01gUaTI po=

----- END CERTI FI CATE- - - - -

Multiple messages

A PEM file may contain multiple messages, which is used among other things to provide a
certificate chain or to combine the certificate and the private key in a single file.

To make a PEM file with a valid certificate chain, each certificate in the file must be followed by a
certificate that certifies it until the root certificate is reached (see the certificate_list in REC 4346

section 7.4.2).

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com


https://tools.ietf.org/html/rfc4346#section-7.4.2
https://tools.ietf.org/html/rfc4346#section-7.4.2

RTCU Integrated Development Environment




14 RTCU Integrated Development Environment

RTCU Integrated Development Environment

2.1 RTCU Integrated Development Environment
|

The RTCU IDE (Integrated Development Environment) is a very comprehensive development
environment with all the features necessary to develop both simple and very advanced M2M/loT

applications.
With the tightly coupled RTCU Emulator it is possible to complete the entire development cycle

from the same powerful environment before final deployment.
The two screen shots below shows a subset of the huge range of windows and features

available in the RTCU IDE and RTCU Emulator.

The first screen shot shows the RTCU IDE with many windows open. You will be able to
see some of the many features available:
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The second screen shot shows some of the windows of the advanced RTCU Emulator,
available as a separate download:
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Main window messages

Some of the features of the RTCU IDE environment are listed below:

e Complete Development Environment
There is no need for other programs, seeing as all tasks are performed from within the
RTCU IDE environment. The built-in Project Control handles all aspects of a project -
source code, jobs, voice messages, and the like.

¢ Integration of the RTCU Emulator
In- and outputs, phone, SMS, network, real time clock etc. can all be emulated. Inputs can be
controlled, the statuses of all outputs can be seen, full interaction with the phone is available,
as are emulated sending and receiving of SMS messages, network communication, and so on.
This enables you to write and develop an application and, on top of that, emulate the complete
application before it is transferred to an RTCU device. The transfer of a project to an RTCU
device can be done either by using a programming cable, by way of the RTCU Communication
Hub, or by using a modem (CSD) connection.

e Syntax highlighting editor
All keywords, comments, variables etc, are automatically shown in different colors. This
greatly enhances the readability of the program.

e Built-in help
Help on all built-in functions, syntax of the programming language etc. is available online from
within the RTCU IDE.

e Code generator for the VPL language and other built-in functions
This helps the developer remember infrequently used functions.

e Built-in uploading function
With the click of a mouse button, all components of an application, like Jobs, text- and voice
messages, can be transferred to an RTCU device.

e Built-in upgrade function for Firmware
The firmware of an RTCU device can be upgraded from within the RTCU IDE when new
versions become available - directly fetched from the internet.

© 2025 Logic 10, www.logicio.com RTCU IDE Users Manual




16 RTCU Integrated Development Environment

A good place to start is:

The RTCU Platform

Anatomy of a VPL program

The VPL Programming Language
Menu items in the RTCU IDE Program
Windows

RTCU Emulator

Reserved words

Quick start gquide

e Examples

e Tutorial
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2.2 Accelerator keys

Accelerator keys for Help:
Key

F1

<SHIFT>+F1

<CTRL>+F1

<ALT>+F1

Function
Open Help for Dialog or Menu.
Open Help for selected.
Open Help.
Open Help for word under cursor.

Accelerator keys for editor:

Key
<CTRL>+<KEYPAD +>
<CTRL>+<KEYPAD ->
<CTRL>+<KEYPAD />
<SHIFT>+<DEL>, <CTRL>+X
<CTRL>+<INS>, <CTRL>+C
<SHIFT>+<INS>, <CTRL>+V
<CTRL>+A
<CTRL>+Z
<CTRL>+Y
<CTRL>+F
<SHIFT>+<CTRL>+F
F3
<SHIFT>+F3
<CTRL>+F3
<SHIFT>+<CTRL>+F3
<SHIFT>+<CTRL>+R
<CTRL>+H
<CTRL>+L
<CTRL>+<SHIFT>+T
<CTRL>+D
<CTRL>+T
<CTRL>+<UP>
<CTRL>+<DOWN>
<CTRL>+<LEFT>
<CTRL>+<SHIFT>+<LEFT>
<CTRL>+<RIGHT>
<CTRL>+<SHIFT>+<RIGHT>
<SHIFT>+<END>
<SHIFT>+<HOME>
<CTRL>+<SHIFT>+<END>
<CTRL>+<SHIFT>+<HOME>
<CTRL>+<END>
<CTRL>+<HOME>
<CTRL>+<BACK>
<CTRL>+<SHIFT>+<BACK>
<CTRL>+<DEL>
<CTRL>+<SHIFT>+<DEL>
<CTRL>+N
<CTRL>+0O
<CTRL>+P
<CTRL>+S
F5
F7
<ALT>+F7
F8
<SHIFT>+F8
F11
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Function
Magnify text size.
Reduce text size.
Restore text size to normal.
Cut selected text.
Copy selected text.
Insert text.
Select all.
Undo change.
Redo change.
Find.
Find in Project.
Find next.
Find previous.
Mark text and find next.
Mark text and find previous.
Find file.
Replace.
Go to line.
Copy line.
Duplicate selected.
Transpose line with previous.
Scroll up.
Scroll down
Previous word.
Extend selection to previous word.
Next word.
Extend selection to next word.
Extend selection to end of line.
Extend selection to start of line.
Extend selection to end of file.
Extend selection to start of file.
Go to end of file.
Go to start of file.
Delete to start of word.
Delete to start of line.
Delete to end of word.
Delete to end of line.
New file (not included in project).
Open file.
Print.
Save file.
Open the RTCU Emulator
Build project.
Re-build project.
Transfer application to RTCU.
Quick transfer application to RTCU.
Next window.
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F12 Previous window.

Accelerator keys for bookmarks:

Key Function
F2 Go to next bookmark.
<SHIFT>+F2 Go to previous bookmark.
<CTRL>+F2 Toggle bookmark.
<CTRL>+<SHIFT>+F2 Clear all bookmarks.
<CTRL>+0 Go to bookmark 0.
<CTRL>+1 Go to bookmark 1.
<CTRL>+2 Go to bookmark 2.
<CTRL>+3 Go to bookmark 3.
<CTRL>+4 Go to bookmark 4.
<CTRL>+5 Go to bookmark 5.
<CTRL>+6 Go to bookmark 6.
<CTRL>+7 Go to bookmark 7.
<CTRL>+8 Go to bookmark 8.
<CTRL>+9 Go to bookmark 9.
<CTRL>+<SHIFT>+0 Toggle bookmark O.
<CTRL>+<SHIFT>+1 Toggle bookmark 1.
<CTRL>+<SHIFT>+2 Toggle bookmark 2.
<CTRL>+<SHIFT>+3 Toggle bookmark 3.
<CTRL>+<SHIFT>+4 Toggle bookmark 4.
<CTRL>+<SHIFT>+5 Toggle bookmark 5.
<CTRL>+<SHIFT>+6 Toggle bookmark 6.
<CTRL>+<SHIFT>+7 Toggle bookmark 7.
<CTRL>+<SHIFT>+8 Toggle bookmark 8.
<CTRL>+<SHIFT>+9 Toggle bookmark 9.

Accelerator keys for folding:

Key Function
<ALT>+C Fold the current.
<ALT>+0 Fold all levels.
<ALT>+1 Fold level 1.
<ALT>+2 Fold level 2.
<ALT>+3 Fold level 3.
<ALT>+4 Fold level 4.
<ALT>+5 Fold level 5.
<ALT>+6 Fold level 6.
<ALT>+7 Fold level 7.
<ALT>+8 Fold level 8.
<ALT>+<SHIFT>+C Unfold the current.
<ALT>+<SHIFT>+0 Unfold all levels.
<ALT>+<SHIFT>+1 Unfold level 1.
<ALT>+<SHIFT>+2 Unfold level 2.
<ALT>+<SHIFT>+3 Unfold level 3.
<ALT>+<SHIFT>+4 Unfold level 4.
<ALT>+<SHIFT>+5 Unfold level 5.
<ALT>+<SHIFT>+6 Unfold level 6.
<ALT>+<SHIFT>+7 Unfold level 7.
<ALT>+<SHIFT>+8 Unfold level 8.
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2.3 Menu items
|

2.3.1 Menu items

The following pages describe all the different menu items available in the RTCU IDE. Some of the
menu items also have a shortcut key, which is shown under each of the menu items. A number
of the menu items also have a corresponding button on one of the toolbars. Please see below.

RTCU IDE — m| ht

File Edit Wiew Project Settings Emulator [EX Device Window Help

I
o

m
Q

%
=

Project

Settings
Emulator

IEX
Device
Window
Help

N F-d@d $2@BX 96 &§© .

This is the Standard toolbar. It has buttons for the following commands:

File: New file
File: Open file
File: Save
File: Save all
File: Close

Edit: Cut
Edit: Copy
Edit: Paste
Edit: Delete

Edit: Undo
e Edit: Redo

e File: Print
o Help: About
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This is the Find toolbar. It has buttons for the following commands:

e Find

Find in project
Find: Next

e Find: Previous
¢ Find: Replace

03 PR

This is the Bookmarks toolbar. It has buttons for the following commands:

Bookmark: Toggle
Bookmark: Next
Bookmark: Previous
Bookmark: Clear All

AACE -3 @R &

This is the Project toolbar. It has buttons for the following commands:

¢ Project: Build

e Project: Build All
[ ]

e Project: New

e Project: Open
o Project: Close

Project: Settings
Project: Information
Project: Send via Email
Project: Compress
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This is the Device toolbar. It has buttons for the following commands:

e Device: RTCU Communication Hub - Connect

e Device: Persistent data
e Device: Datalogger

e Device: File system

e Device: Fault log

e Device: IO Monitor

e Device: SMS messages

e Device: Statistics

e Device: System Information
e Device: Network Information
e Device: Power Information

e Device: Synchronize
e Device: Halt
Device: Reset

Device: Adjust Clock
Device: Set Password
Device: Log / Debug
Device: Power / Battery
Device: GSM Options

e Device: Certificates

N
This is the Emulator toolbar. It has buttons for the following commands:

e Emulator: Launch
e Emulator: Close
e Emulator: Connect

This is the IEX toolbar. It has buttons for the following commands:
e [EX: Launch

e |[EX: Close
o |EX: Connect
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2.3.2 Menu item: File

2.3.2.1 Menu item: File

The "File" menu item is meant for handling files. From this menu it is possible to create, open,
close and save files and projects, as well as print files.

Mew [
Open b
Close

Close Project

Save Ctrl=5
Save As..

Save All Ctrl=5kift+5

& w KN

Print... Cirl+P

Recent Files b

Recent Projects k

Exit

The individual items:

[ ]
@)
o)
@
o

Print...

Recent Files
Recent Projects
Exit

2.3.2.2 File: New

23221 File: New

By using the "File - New" menu, it is possible to create new files and projects.

I:] Mew Project...
] MewFile... Ctrl+N

The individual items:
e New Project
e New File
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23222 New: New Project

"New Project" will close the current project (if one is open). It will then present you with a file
dialog, where you can type the name of a new project. When you press the "Save" button in the
dialog, an empty project file is created.

23223 New: New File

This command creates a new empty file. When creating VPL files, it is generally better to use the
New Program command in the project tree.

2.3.2.3 File: Open

23231 File: Open

By using the "File - Open" menu, it is possible to open existing files and projects.

5 Open Project...
[§ OpenFile.. Ctrl+0

The individual items:

e Open Project
e Open File

23232 Open: Open File

This command opens a file. You are presented with a file selection dialog that lets you select the
file you want to open.

23233 Open: Open Project

The "Open Project" command will close the current project (if one is open) and show you a
dialog, where you can select a project file. Project files all have the ".PRJ" as their file extension.

2.3.2.4 File: Close

"Close" closes the active file.

2.3.2.5 File: Close Project

"Close Project” closes the active project.

2.3.2.6 File: Save

The "Save" command saves the current file.
2.3.2.7 File: Save as

The "Save As" command saves the current file. But unlike the Save command, you will always be
presented with a dialog, from which you can name the file.
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2.3.2.8 File: Save All

The "Save All' command saves all modified files.

2.3.2.9 File: Print

By using the "Print" command, you are able to print the current file. You will be presented with a
normal print dialog, where you can adjust the specific features of your printer. The printout of files
will be in full color mode (provided your printer is capable of this). Your file will be syntax
highlighted on the printout in the exact same colors as used in the editor.

2.3.2.10 File: Recent files and projects

These menus show a list of the most recently opened files and projects in the RTCU IDE
program. Selecting and clicking one of these files or projects will open it.

2.3.2.11 File: Exit

The "Exit" command closes the RTCU IDE program. If there are any open files that have not
been saved yet, you will be asked if you want to save these before the program closes.
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2.3.3

2.3.3.1

2.3.3.2

2.3.3.3

2.3.3.4
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Menu item: Edit

Menu item: Edit

The "Edit" menu items are commands used to manipulate text in the current file. From this menu,
you can "Cut" and "Copy", "Find" text, "Replace" text, and place bookmarks in the file (to ease

navigation in large files).

¥} | Undo Ctrl+Z
™  Redo Ctri+Y¥
& | Cut Skift=Delete
5y Copy Ctrl=C
&8 | Paste Ctrl+V
7 Delete
Find and Replace L4
Find File Ctrl=5kift+R
Go to Line... Ctri=L
Folding F
Bookmarks 4

The individual items:

[ ]
‘;U‘
[}
o
o

e o o o
ge

Find and Replace
e Find file
e Goto Line

e Folding
e Bookmarks

Edit: Undo

This command reverses the last change you made to the file

Edit: Redo

This command will redo the last performed action in the text.

Edit: Cut

This command will remove the selected text and put the selected text into the clipboard, where it

will replace any text.
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2.3.3.5 Edit: Copy

This command will copy the selected text into the clipboard, where it will replace any text.
If no text is selected in the current file, the "Copy" command will simply copy the contents of the
line where the cursor is positioned and place the text into the clipboard.

2.3.3.6 Edit;: Paste

If there is any text in the clipboard, this command will copy this text and place it at the current
cursor position.

2.3.3.7 Edit: Delete

This command will delete the selected text. It will not be copied into the clipboard. Use the Edit -
Cut command instead if you want it to be.

2.3.3.8 Edit: Find and Replace

23381 Edit: Find and Replace

% Find... Ctrl=+F
[# Find in Project... Ctrl+3kift+F
8% Find Next F3
A Find Previous Skift=F3
*";{‘a Replace... Ctri=H

Select and Find Mext Ctrl+F3

Select and Find Previous Ctrl+5kift=F3

The individual items:

e Find

e Find in project

e Find Next

Find Previous

Replace

Select and Find Next
Select and Find Previous
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2.3.38.2 Edit: Find / Replace / Find in Project

ra F Ty

Find |F‘.ep|a::e | Find in Project |

Find what: IText to search for ;I | Find Mext I
™ Markline Find &l | Ll

[ Style found token
™ Purge for each search Clear I

Direction —

r'L,Ip

[~ Match whole word
[~ Match case
v wrap around % Down

—Folding———— [~ Search mode
% Unfold % MNormal
™ Do not search ™ Regular expression

L F !
e

Find  Replace | Find in Project |

Find what: IText to search for ;I | Find Mext I
Replace with: IThis iz the replace text ;I Replace |
Replace Al |

Close |

Direction —
i Up

[ Match whole word
[~ Match caze
¥ Wrap around = Down

—Folding———— —Search mode
f* Unfold f* mMormal

" Do notsearch " Regular expression
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ra - -

Find | Replace Findin Project |
Find what: ITextto search for ;I | Find Al I
Close |

Search mode
* Normal
™ Regular expression

[~ Match whole word
[~ Match case

Using this command, you are able to search for text in the current file, as well as in all the files in
the project.

The parameters are:

Find what
The text to search for.
The drop down list contains the text from the last 10 searches.

Replace with
The text that replaces the search text.
The drop down list contains the text from the last 10 replaces.

Find next
Search the file for the next instance of the search text.

Replace
Replaces the selected text and searches for the next instance in the file.

Replace All
Replace all instances of the search text in the file.

Mark line

Select this option if the search should mark the line of all instances in the file.
The search-mark is located in the "Bookmark™ column of the file.

This option is only used with the "Find All* button.

Style found token

Select this option if the search should highlight all instances in the file.
The found tokens are highlighted with a light-red background.

This option is only used with the "Find All"* button.

Purge for each search

Select this option if the Search mark and Token highlight should be removed when a new search
is started.
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This option is only used with the "Find All"* button.

Find All
Find and mark all instances of the search text in the file.
The "Mark line" and "Style found token" options determine how instances are marked.

Clear
Clear all Search marks and Token highlighting from the file.

Match whole word
Select this option if the search should look for whole words only in the text.

Match case
Select this option if the search should look for matching case only.

Wrap around
Select this option if the search should continue around the end of the file (either top or bottom).

Direction
The direction of the search. "Up" towards the top of the file or "Down" towards the bottom.

Folding

The policy of searching in folded blocks.

Unfold will expand the folded block if an instance is found within.
"Do not search" will ignore the folded block.

Search mode

The search mode determines what the search text contains - Normal text or Regular expression.
It is not possible to search back in the file when using regular expression.

In a regular expression, special characters interpreted are:

Matches any character.
This marks the start of a region for tagging a match.
This marks the end of a tagged region.

n  Where nis 1 through 9 refers to the first through ninth tagged region when replacing. For
example, if the search string is Fred\([1-9]\)XXX and the replace string is Sam\1YYY, when
applied to Fred2XXX, it would generate Sam2YYY.

\<  This matches the start of a word using Scintilla's definitions of words.

\> This matches the end of a word using Scintilla's definition of words.

\x  This allows you to use a character x that would otherwise have a special meaning. For

example, \[ would be interpreted as [ and not as the start of a character set.

[...] This indicates a set of characters. For example, [abc] means any of the characters a, b or

c. You can also use ranges, for example [a-z] for any lower case character.

[*..] The complement of the characters in the set. For example, ["A-Za-z] means any character

except an alphabetic character.

N This matches the start of a line (unless used inside a set, see above).

=N~ -

$  This matches the end of a line.

* This matches 0 or more times. For example, Sa*m matches Sm, Sam, Saam, Saaam and
soon.

+  This matches 1 or more times. For example, Sa+m matches Sam, Saam, Saaam and so
on.
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Find result dialog

The "Find result" window presents the found instances from searching through all files of the
Find * 0 X

— Search "var" (13 hits in 1 filea) -
— G:\RTCU Projecta\Greenhouse Z_ tmp\GreenHouse 2.wvpl (13 hita)

Line 29: VAR INFUT

Line 37: END WVAE;

Line 39: VAR OUTFUT

Line 45: END VAE;

Line 47: V4R

Line 55: END VAE;

Line 891: war -

] Build | =] Find | ] Device output

project.|
Double-click on a line to open the file and select the found instance.

2.3.3.83 Edit: Find Next

This command will continue the search defined in Find.

2.3.3.84 Edit: Find Previous

This command will continue the search defined in Find, but it will also find the previous
occurrence of the search text.

2.3.3.85 Edit: Select and Find Next

This command will find the next occurrence of the selected text.

2.3.3.8.6 Edit: Select and Find Previous

This command will find the previous occurrence of the selected text.
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2.3.3.9 Edit: Find File

F.-" = "y

Using this command, you are able to search for source files in the project.
The list shows the files matching the filter entered in the top.
If no wildcard is used, all files starting with the filter are listed.

Pressing enter or clicking Open will open the selected file in the editor.

2.3.3.10 Edit: Go to line

By using the "Go to line" command, it is possible to jump to any line in the current file.

Enter linenumber:

2.3.3.11 Edit: Folding

Fold All Alt+0
Unfaold All Skift=Alt+0
Fald Current Level Alt=C
Unfald Current Level Skift+Alt+C
Fold Level L
Unfold Level L4
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Fold all
This will fold every folding point in the file.

Fold the current level
This will fold the folding point of the code block that the current line is part of.

Unfold the current level
This will unfold the folding point of the code block that the current line is part of.

Fold the level
This will fold all folding points with the level that is selected from the sub menu.

Unfold the level
This will unfold all folding points with the level that is selected from the sub-menu.

Unfold all
This will unfold every folding point in the file.

ChUsers\coe\Documentsh\RTCU Projects\Examples\Greenhouse 1\GreenHouse Lwvpl x] -
1 ffj-- -
2 /{ Greenhouse.vpl, created 2000-05-16 05:01 T
3 // This program =solwves the following Jjob:

4 £

5 // Gardener Green has a greenhousze in which he wants to contr
6 // For that purpose he has bought a couple of temperature sen|s
7 //{ actuators. Cne of the temperature senscors will be adjusted
8 /{ signal when the temperature falls below a given temperatur
S // other sensor will give a signal when the temperature rises

10 // temperature. Using inputs from these sensores he wants to LI

11 // heating unit and turn on the wentilation duct.

12 f// If the system does not succeed in bringing the temperature

13 // given limits, the gardener want's to have a SMS message se

14 // mobile telephone. This message will notify him about the =

15 // greenhouse.

16 . 4

17 INCLUDE rtcu.inc

18

19 VAR INPUT

25

26 VAR OUTPUT

27 Cut Heater : BOOL; | Output to activate heater

28 Out Ventilatiom : BOOL; | OQutput to activate ventilation

259 online : BOOL; | Is unit connected to a GSM basest

30 END VAR;

31

32 VAR

33 5] timer : TON; // ON-delay timer is declared. -

1| i | r

What is folding?

Folding is a feature that allows the user to selectively hide and display sections of the file.

This allows the user to manage large regions of potentially complicated text within one window,
while still viewing only those subsections of the text that are specifically relevant during a
particular editing session.

Folding points are the places that mark the beginning of a code block that can be folded.

There can be folding points inside the code block of other folding points. This is where the folding
level comes in.

A folding level of one indicates that the folding point is not part of another code block, a folding
level of two indicates that the folding point is part of only one code block, etc.
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2.3.3.12 Edit: Bookmarks

233121 Edit: Bookmarks

(] Toggle Bookmark Ctrl+F2
[ Mext Bookmark F2
L Previous Bookmark skift=F2
@ Clear All Bookmarks Ctrl=5kift+F2
Toggle Bookmark k
Goto Bookmark L4

Bookmarks can be used to ease the navigation of large files.
The individual items:

Toggle Bookmark
Next Bookmark
Previous Bookmark
Clear All Bookmarks

Toggle Bookmark
Go to Bookmark

2.3.312.2 Edit: Toggle Bookmark

This command will place or remove a bookmark on the current line in the current file.

2.3.3.12.3 Edit: Next/Previous Bookmark

These commands will jump to the next or previous bookmark.

2.3.3.12.4 Edit: Clear all bookmarks

This will clear all the defined bookmarks in the current file.

233125 Edit: Toggle Bookmark

Using the "Toggle Bookmark" sub menu, you can manipulate specific bookmarks in the file.

2.3.3.12.6 Edit: Go to Bookmark

Using the "Go to Bookmark" command, it is possible to jump to defined bookmarks (if any
defined) in the current file.
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2.3.4 Menu item: View

2.3.4.1 Menu item: View

The "View" menu is used for showing/hiding the various toolbars, project control and status bars
of the RTCU IDE program as well as for adjusting what to show in the editor window.

Toolbars and Docking Windows L4

Status Bar

Application Look 4

Lock toolbars in place

Show Line numbers

Show Whitespace

The individual items:

Toolbars and Docking Windows
Status Bar

Application Look

Lock toolbar in place

Show Line numbers
Show Whitespace

2.3.42 View: Toolbars and Docking Windows

23421 View: Toolbars and Docking Windows

The "Toolbars and Docking Windows" menu is used to determine which toolbars and which
windows to show.
Only the checked items are visible.

Standard
Project
Find
Bookmarks

Device

Project View
Drrive View
Build

Find

IR K]

Device output

Customize...

Toolbars:
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Standard

Project
FEind
Bookmarks
Device

Windows:
Project View
Drive View
Build

Find

o Device output

Customize:
Shows a dialog that makes it possible to customize the toolbars and menus.

2.3.4.3 View: Status Bar

The Status Bar is a small window at the bottom of the RTCU IDE program that shows
information about a connected RTCU as well as information about the editor, including the status
of the insert, caps-lock and num-lock keys.

Sta}us fext Time since connection to RTCU was e"stablished

|Ready Connect time: 00:01:26

\
Can also show a progress bar

P ; Connection status  Special keyboard keys
Application name and version
' \ N NN

APP: GreenHouse 1 0.01 ® SER: 292415860 FW: 4.20 TRG: MX2 turbo ={l= Ln3a1, col4z OVR CAP NUM _|

7 | \
RTCU status RTCU serial number, firmware version and target type. Cursor position

The RTCU status uses the following icons to show the state of the connected RTCU:

# Running
Halted
# Faulted

# Recovery mode

The connection status uses the following icons to show the status of the connection to the
RTCU:
={:l= Not connected
== Connected via cable
High speed cable connection (NX32L devices only).
=4 7l= Connecting to remote RTCU
(i) Connected via RTCU Communication Hub

==y Connected via modem

2.3.4.4 View: Application Look

This menu determines the color scheme of the application.
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2.3.45 View: Lock toolbars in place

Enabling the “"Lock toolbars in place" will lock the toolbars at their current position and prevent
them from being repositioned.

2.3.4.6 View: Show Line numbers

This command will show/hide line numbers in the margin of the VPL code-editor window.

ChUsersiycoe\Documents\RTCU Projects\Examples\Greenhouse 1\GreenHouse Lvpl x ]

1

Le I e T B T, BT O VU (6

I = o = S ST SR Sy
b LR B OWm =1 Uk Wk RO

i
i
i
I
I
I
I
I
I
I
I
i
i
i

Greenhouse.vpl, created 2000-05-1¢ 05:01
This program solwves the following job:

Gardener Green has a greenhouse in which he wants to contr
For that purpose he has bought a couple of temperature ser
actuator=z. One of the temperature sensors will be adju=stec
=zignal when the temperature falls below a given temperatur—
other sensor will give a signal when the temperature rises
temperature. Using inputs from these sensores he wants to
heating unit and turn on the ventilation duct.

If the system does not succeed in bringing the temperature

given limits, the gardener want's to have a

mobile telephone. This message will notify him about the =

greenhouse.

INCLUDE rtcu.inc

VAR INPUT

Sensor L : BOOL;
Sensor H : BOOL;
Zlarm time : INT;
phone number : STRING;

Sensorinput for low

Telephone number to

END VAR;

L)

Sensorinput for high temperature
time, 1..32767 minutes, time befor

m

SMS message Se

CEMpeEYracure

zend SMS mess:

RTCU IDE Users Manual
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2.3.4.7 View: Show Whitespace

This command will show/hide whitespace in the VPL code-editor window.

GreenHouse 1.wpl x] b d
1 Hr-—_— - A
2 // - Gresnhouse.vpl, created 2000-05-16 0901 E2MAS
3 {/ This program solves- -the following job:

4 // EES
3 [/ Gardener Green has-a greenhouse-in -which he wants to-contr
& // - -For that purpose he has -bought a couple of temperature- ser
T // - actuators. - Cne of - the tempsraturs-sensors-will- -be adjustec
B /{ signal when the temperature falls -below a-given temperatur
| // other sensor -will give a-signal- -when the temperature rise:s
10 // - temperature. Using inputs from-these sensores -he wants to-
11 // -heating-unit and turn-on-the ventilation duct. -
12 //-If the system doss not succesd in-bringing-the- tempsratures
13 /S given limits, -the gardener wants- to-have a-5MS message - ser
14 // mokile telephone. This message - -will notify-him-about- the- =
15 // - greenhouse. - EEDIAY
16 ff----—————
17 INCLUDE  rtcu. incERikE
18
19 VAR INPUTERITE
20 - -Sensor L. - - : BOOL; - - - | - Sensorinput for low temperaturEEI
21 --8ensor H- - - :-BOOL; - - - | -Sensorinput for high temperaturs[E
22 --Blarm time---:-INT;----| -time, -1..327€7 minutes, -time -befor
23 - -phone_number - : - STRING; - | - Telephone number - to-send SM3 mess:
24 END VAR;
25 v
< >
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2.3.5 Menu item: Project

2.3.5.1 Menu item: Project

The "Project" menu items are used to manipulate projects. From this menu, you are able to
upload projects to an RTCU device, build, and send a complete project using email.

A Build F7

A& Build Al Alt=F7
Transfer.., F&

[48 Settings

7 Information

Compress and Save...

Send Project...

K A

Open Containing Folder

The individual items:

o o
£E
=
P

Transfer...

Settings

Information...
Compress and save...

e Send project
e Open containing folder

2.3.5.2 Project: Build

The "Project Build" command builds a project to make it ready for uploading to an RTCU device
or executed in the RTCU Emulator. If any errors are encountered during the build process (mainly
syntax errors in the various VPL files), an error message is shown in the build output window.
The build process is then terminated and can be started again when the error has been fixed.

An example of an error could be:

Build w 0 X

16:41:41 ->» Building "GreenHouse 17.
16:41:41 ->» Compiling "GreenHouse 1.wvpl™.
16:41:42 -» Erroxr: [.\GreenHouse l.vpl,68]: ';' is expected.

< | il | 3
| =] Build | =] Find | E] Device output

And the current file will look like this :
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CaUsershcoe\Documents\RTCU Projects\Examples\Greenhouse 1\GreenHouse Lvpl = ]L
44 -
45 // Set the timer
45 // (Convert to seconds)

47 timer (pt := Zlarm time*&0*1000);

48

49 // turn on GSM-module

S50 gzmPower (power := ON);

o1

52 BEGIN

53 /{ Update =tatus for connected to GSM ba

54 online := gsmConnected();

1+ ]

56 f/ If the temperature i= to high then ac[

57 [ IF Sensor H THEN

58 Cut Ventilation:= ON;

o9 ELSE =

&0 Out Ventilation:= OFF;

61 - END IF;

62 N P

63 /f If the temperature is to low then act

B4 <] IF Sensor L THEN

65 Cut Heater:= ON;

1) ELSE

67 Cut Heater:= OFF

68 -| END IF; il
4 ] >

It tells you that a *;" is missing in line 68, when actually it is the previous line that has not been
terminated correctly with a ";".

2.3.5.3 Project: Build All

The "Build All" command rebuilds the entire project.

2.3.5.4 Project: Transfer

This menu shows one of two different dialogs, depending on the type of project:
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Syncronize RTCU Project Drive

P
Synchronize RTCU Project Drive

Transfer type
{* Direct
" Background

Intellisync

Resume Intellisyne

Cancel Intelisync

The "Syncronize RTCU Project Drive" dialog is used for synchronizing a project built for the
NX32/NX32L execution architectures with the Intellisync Project Drive of a connected RTCU
device.

The Intellisync only transfers the data that has changed compared to the image in the device,
reducing the amount of data that is transferred and the amount of time it takes.

Depending on the RTCU type and/or connection type, you can choose to upload the project either
as a "Direct" Intellisync or as a "Background" Intellisync. Using a Direct Intellisync will halt the
execution of the running application and enter update mode. Using the Background Intellisync, the
running application will continue to run while the data is transferred. When the transfer is finished,
the switch to the new application will happen when the device resets next time. Another
advantage of the Background Intellisync is that a failed/disconnected synchronization attempt can
be resumed at a later time.

Before you use this feature with a programming cable for the first time, you must configure the

RTCU IDE program with the correct port (COM or USB port) used. This is done in the Setup
dialog.

Transfer application to RTCU device

Ll !
Transfer application to device ‘

—Select Sections |~ Transfer type —
¥ Program % Direct
[ Voice " Background

Transfer to RTCU Resume Transfer
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The "Transfer to RTCU" dialog is used for transferring a project build for the X32 execution
architecture.

By clicking on the "Program" and "Voice" fields, you can enable transferring of either the program,
voice messages or both.

Depending on the RTCU type and/or connection type, you can choose to upload the project either
as a "Direct" upload or as a "Background" upload. Using a Direct upload will halt the execution of
the running application and enter update mode. Using the Background upload, the running
application will continue to run during the upload. When the upload is finished, the switch to the
new application will happen when the device resets next time. Another advantage of the
Background upload is that a failed/disconnected upload attempt can be resumed at a later time.
When using the Background upload, the "Voice" section cannot be transferred, and the current
Voice data in the device may be overwritten as the device uses the Voice flash memory for its
operation. This means that if the application contains Voice data, and the background upload is
used, the Voice data will have to be transferred separately after the background upload has
finished. Also see the verCheckUpgrade() function-block.

Before you use this feature with a programming cable for the first time, you must configure the
RTCU IDE program with the correct port (COM or USB port) used. This is done in the Setup
dialog.

Synchronization button

$ -@0e 04
Custom...

Direct
Background

The Synchronize button on the device toolbar makes it possible to synchronize a connected
RTCU device with a single click.

Clicking the down arrow will allow selection of the type of synchronization to perform when the
button is clicked. If "Custom..." is selected, the Project: Transfer dialog will be shown when the
button is clicked.

2355 Project: Settings

Change settings for the active project.

When the "Project Settings" command is invoked, a dialog will be shown:

© 2025 Logic 10, www.logicio.com RTCU IDE Users Manual



42 RTCU Integrated Development Environment

Project settings
— Compilation mode ——— ~Defines
Architecture: |N}{32L LI MName | Value
[v Debug [+ Insight! [¥]roGO
v
[¥ Large String Support ZDGD o world
MSG_VOICE Hello wor
[¥ Double Math Library =
— Application
Mame: |test

Version: I 2.00

—Enhanced Memory

|
L

Application Voice

1024 KB rifa
Ii
0 sec Add Delete | Edit

oK | Cancel

This dialog is where the settings of the project are changed.

Compilation mode
This section contains settings specific to the RTCU device.

Architecture

The execution architecture for the project.

'Large’ refers to the first generation of RTCU devices: RTCU M10/M11 and RTCU A9.

'X32' refers to all second generation of RTCU devices, such as the RTCU MX2, RTCU CX1,
RTCU DX4 and RTCU SX1.

'NX32' refers to the NX32 generation of RTCU devices, such as the RTCU MX2
turbo/encore/warp.

"NX32L' refers to the NX32L generation of RTCU devices, such as the RTCU NX-900, RTCU
NX-400, RTCU NX-200, RTCU LX2, RTCU LX4 and RTCU LX5.

Debug

The debug feature will add additional information to the compilation and the final execution
image allowing the run-time to determine in which file and at what source code line the fault
occurred. Please refer to the Fault log on how this information is presented.

For certain faults, such as index error and divide-by-zero the line retrieved will be exact, and
for other it will be an approximate source code line.

Besides a slightly larger execution image (approx 5%) there will be a small execution
overhead that in most cases are negligible.

Insight!
Includes information to the compilation to enable Insight! in the RTCU IEX.

Large String Support

The LSS option extends the support for strings as follows:
o The maximum length of a STRING is increased from 254 to 16384 characters.
e The maximum length of a static string is increased from 256 to 1024 characters.
e The project can contain more than 64 Kbytes of static strings.
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Double Math Library

For backward compatibility the standard setting for floating-point math functions and
operations is FLOAT, but can here be changed to DOUBLE.

When this option is checked, DOUBLE will be used in math calculations and return types.

Application profile

This section contains setting specific to the application profile of the project.

The application profile can only be edited when the check mark is selected and the X32 or NX32
option above is selected.

Name
The name of the application. Maximum size is 15 characters.

Version

The version of the application.

The format of the version is "major.minor", where major can be a number between 0 (zero)
and 299, and minor can be a number between 0 (zero) and 99.

Memory configuration

This section is used to define the available memory for the application and voice messages.
When moving the slider to the right, more memory is made available to the application by
decreasing the memory available to voice messages.

This allows for larger applications at the expense of fewer voice messages.

The available memory for application and voice messages is displayed below the slider in
Kbytes, as well as the number of seconds available for voice messages.

Note: This section is only enabled when the X32 option above is selected and the device in use
supports X32 enhanced memory.

Defines

This section contains definitions of conditional compilation symbols and Macro constants.

A symbol is defined when there is a check mark in the check box. It will be undefined otherwise.
Defining a symbol here has the same effect as using #DEFINE at the top of the source code.

When typing in the value of a macro constant, it will be considered a number if only digits is used
(including decimal point). If any other character is used it will be considered a string.

In case the define must be a string holding a number, add " around the number. For example:
"100".

Note: a string cannot contain " as part of the text.

Create

To create a new define, press the 'Add' button, and a dialog will open where the name of the
define and an optional constant value can be typed in. Alternately it is possible to create a
new entry by pressing the INSERT key

Remove
Select the define and press the 'Delete’ button.
Alternatively it is possible to delete an entry by pressing the DELETE key.

Change constant
Select the define and press the 'Edit' button and a dialog will open where the constant value
can be changed.

Define / Undefined
Click on the check box to change between Defined / Undefined.
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2.35.6 Project: Information

This command shows information for the active project.

When the "Project Information” command is invoked, the following dialog will be shown for
projects built for the NX32 and NX32L compilation modes:

Project Information

Project location:

F:\,. JRTCU Projects'\ExamplesiVoice Message\WoiceMessage.pri

— Application —Project overview
Mame: VoiceMessage Program files: 1
Version: 0.01 Indude files: 0
Jobs: 1
— Compilation mode Voice messages: 5
Architecture: NX32 Platform extensions: 0
EIS3: r
Debugs r —Memory usage
Floating point: r Code: 0.5KB
Large String Support: | Datalinit): (0.3%%) 1.2KB
Data(bss): {0.0%) 0.0 KB
~Intelisync Project Drive———————— | Static strings: 0.2KB
Space used:  (5.0%) 61.0KB Target image: {0.2%%) 1.9KB
Mumber of files: (2.4%:) 3

Close

When a project built for the X32 compilation mode is used, the following dialog is shown:
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Project Information

Praoject location:

k:‘l,. JRTCU Projects\ExamplesiVoice Message\WoiceMessage. prj

— Application —Project overview
Mame: Program files: 1
Wersion: Indude files: 0

Jobs: 1

— Compilation made Voice me es: 2
Architecture: x32 Platform extensions: 0
EIS3: r
Debug: r —Memory usage
Floating point: r Code: 0.5KB
Large String Support: [ Data(init): (0.8%) L.2KB

—Memory configuration ——————— | Static strings: 0.5 KB
Application: 320 KB Target image: (0.7%%) 4,2 KB
Voice: 576 KB (147 sec) Voice: (10.2%:) 59.0 KB

Project location
The absolute path to the project file.

Application
This section contains the application profile of the compiled application. If no application profile is
available in the compiled application the section will be disabled.

Name
The name of the application.

Version
The version of the application.

Compilation mode
This section contains information about the compilation mode used for the project.

Architecture
The execution architecture that the project is built for.
X32, NX32 and NX32L are available. Large is for legacy/backward compatibility.

EIS3
The project uses features from EIS3.
Only firmware V5.00 and V1.30 supports EIS3.

Debug
The debug feature is enabled in the project.

Floating point
The project uses floating point instructions.
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Large String Support
The Large String Support feature is enabled in the project.

Intellisync Project Drive
This section contains information about the usage of the Intellisync Project Drive.
This section is only available for the NX32 and NX32L execution architectures.

Space used
The space used for application, voice messages and user files.
Also expressed in percentage of the total capacity.

Number of files
The number of files on the project drive.
Also expressed in percentage of the maximum allowed number.

Memory configuration
This section contains the available memory for the application and voice messages.
This section is not available for the NX32 and NX32L execution architectures.

Application
The available memory for the target image.

Voice
The available memory for voice messages.
Also expressed in number of seconds.

Project overview
This section contains an overview of the files in the project.

Program files
The number of "Program" files (VPL) in the project.

Include files
The number of "Include” files (INC) in the project.

Jobs
The number of jobs in the project.

Voice messages
The number of voice files in the project.

Platform extensions
The number of platform extensions in the project.
This information is only available for the NX32L compilation mode.

Memory usage
This section contains information about the amount of memory used by the compiled application.

Code
The size of the compiled application.

Data(init)

The size of the data in the compiled application.
Also expressed in percentage of the total capacity.
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Data(bss)

The size of the uninitialized data section in the compiled application. Uninitialized data is
variables that are not explicitly set to a value by the application.

Also expressed in percentage of the total capacity.

The data in this section does not increase the size of the target image.

This information is only available for the NX32L compilation mode.

Static strings
The size of the static strings in the compiled application.

Target image
The total size of the compiled application.
Also expressed in percentage of the total capacity.

Voice
The total size of the included voice messages.

Also expressed in percentage of the total capacity.
This information is not available for the NX32 and NX32L compilation modes.

2.35.7 Project: Compress and save

This command saves the active project as a compressed (ZIP) file at a specified location.

When the "Compress and save" command is invoked, a dialog will be shown:

f B’
Save As u
v |« RTCU Projects » Exarmples » Receive SM5 » - Search Receive SM5

Organize v Mew folder 4= = (7]
<& Favorites Mame Date modified Type Size

| 1, receive smsazip 31-03-2015 15:30 Compressed (zipp... 93 KB|
= Libraries

1M Computer

'T! Metwork

File name: receive sms.zip

Save as type: | zip files (*.zip)

= Hide Folders

Type or select the file name the project should be compressed and saved to, then press "Save".

2.3.5.8 Project: Send project

Sends the active project as a compressed (ZIP) file via email.

When the "Project Send" command is invoked, a dialog will be shown:
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ra !

Send the active project using Email

—Information

To: I project@logicio, com

Subject: I Project from customer

Text: ZIP file contzins the complete -
project

[T GetRTCU information

Send project as Email |

In this dialog, a number of entry fields have already been filled out. You can make changes to the
individual fields. This is useful for sending a project to customer support, to a colleague, or to
transfer a modified project to your customer.

Depending on the type of email program that you use, it might be necessary for you to do a
"Send/Receive" in your email program in order to actually make the email program send the
email.

2.35.9 Project: Open containing folder

Opens the folder containing the project in Windows Explorer.
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2.3.6 Menu item: Settings

2.3.6.1 Menu item: Settings
This dialog is where the settings for the RTCU IDE is configured.

Editor
Settings >

Editor | Emulaturl Directories I Communication

— Editor
Fort size: 11 -

— Statusmessages
[ Sound enabled

[ Active cumrent line highlight
[T Generate code generation list {lat) file

— Folding

Folding style: I Box tree - I

[¥ Enable code folding

—Output windows
Fort size: 11 -

QK Cancel

The "Editor" page shows the configuration options for the editor.

Font size
Sets the font size of text in the editor window.

Sound enabled
Enable/disable sound when various actions are completed (such as uploading, etc).

Active current line highlight
Enable/disable highlight of the current line in the editor window.

Folding style
The style used in the margin to show folded and not folded code.

Enable code folding
Enable/disable the option of folding the code in the editor window.

Generate code generation list (.Ist) file

When this option is selected the VPL compiler will output the virtual machine assembly code to a
file with the same name as the VPL file, but with an ".Ist' extension.

The list file is useful to determine the stack-layout when using the RTCU M2M Platform.

Output windows Font size
Sets the font size of text in the Device output, Build and Find windows.
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Emulator
Settings *

Editor ~ Emulator I Directories I Communication I

—RTCL Emulator
Base port: 20200 =

— Wirtual Programming Cable
Port: 12345 -

0K I Cancel

The "Emulator” page shows the configuration options for the RTCU Emulator.

RTCU Emulator

Base port

Set what port range to use when communicating with the RTCU Emulator when started from
the Emulator menu. The range consists of 16 ports, starting at the specified number. All 16
ports are not used at the same time, but must still be available and not be used by other
programs.

Virtual Programming Cable
Port

Set the IP port of the socket used by the Virtual Programming Cable to connect the RTCU
Emulator to the RTCU IDE.

Directories
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Settings >

Editor I Emulator Directories | Communication

Projects: IC:\USE.-fs\::ue"\Ducuments\HTCU Projects®
Fimware: | D:\Projects\NX32L\Output®

Log save: IC:"'-.Users\.coe"'-.Dncumerrts"'-.HTCU Projects™
Cerificates: IC:\Users\me\Ducuments\HTCU Projects™

Ok Cancel

The "Directories" page shows the configuration options for the directories used.

Projects
This is the directory where new projects are created.

Firmware
This is the directory where downloaded firmware is stored.

Log save
This is the directory where log files are saved.

Certificates
This is the directory where the RTCU IDE expects to find certificates.

Communication
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Settings .

Editar I Emulatnrl Directories  Communication

— Communication port setup

Direct cable connection: IUSEI (RTCU USE cable) LI
Madem connection: INONE LI
Baudrate, Modem connection: |5j.|;.[p.|] LI

—RTCU Communication Hub - Connection

[T Simple connection dialog

— Modem inttialization strings

|AT580.6=1:ATB15 | Zyxel ISDN Modemi96 v | Remove |

Curmrently in use:
IATSH'I].E=1 ATB15 | el ISOMN Modem Add to list |

ok | cancel |

The "Communication" page shows the configuration options for communication with devices.

Direct cable connection
Sets the serial port used to communicate with a connected RTCU device.

Modem connection
Sets the serial port used for a modem connected to a remote RTCU device.

Baudrate. Modem connection
Sets the baud rate used to communicate with the modem.

Simple connection dialog
This option selects the simplified RTCU Communication Hub Connection Dialog.

Modem initialization strings

Sets the initialization string send to the modem when starting a remote connection.

Using the drop-down list, it is possible to select different modem initialization strings, depending
on the type of modem you are using to connect to a remote modem.

If the initialization string your particular modem needs is not listed, you can type the string in the
entry field just below the drop-down list and then press the "Add to list" button to insert that in the
list for future reference. It is possible to add a descriptive text after the initialization string by
adding an "!" (exclamation mark) just before the comment. If more AT commands are needed for
the proper initialization, commands can be separated with the ";" (semicolon) between
commands.
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2.3.7 Menu item: Emulator

2.3.7.1 Menu item: Emulator

The "Emulator" menu is used for interact with the RTCU Emulator.
If the RTCU Emulator is not installed, the content of this menu is not available.

M Launch F5

B4 Close

B Connect

The individual items:

e Launch
e Close
e Connect

2.3.7.2 Emulator - Launch

Launch an instance of the RTCU Emulator.

Please refer to the RTCU Emulator section of the manual for an explanation of the RTCU
Emulator.

2.3.7.3 Emulator - Close
Close an RTCU Emulator instance previously launched by the RTCU IDE.

Please refer to the RTCU Emulator section of the manual for an explanation of the RTCU
Emulator.

2.3.7.4 Emulator - Connect

When connect is selected, the RTCU IDE will emulate a programming cable which the RTCU
Emulator can connect to.
Allowing the RTCU IDE to communicate with the emulated device as if it was a physical device.

It is not possible to make a cable connection to a physical device, when the emulated
programming cable is enabled.

Please refer to the RTCU Emulator section of the manual for an explanation of the RTCU
Emulator.
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2.3.8 Menu item: IEX

2.3.8.1 Menu item: IEX

The "IEX" menu is used to interact with RTCU Instrumented Execution.
If RTCU Instrumented Execution is not installed, the content of this menu is not available.

E Launch
@ Close
ﬁ Connect

The individual items:

e Launch
e Close
e Connect

2.3.8.2 |IEX - Launch

Launch the RTCU Instrumented Execution.

Please refer to the RTCU Instrumented Execution section of the manual for an explanation of
RTCU IEX.

2.3.83 IEX - Close
Closes the RTCU IEX instance previously launched by the RTCU IDE.

Please refer to the RTCU Instrumented Execution section of the manual for an explanation of
RTCU IEX.

2.3.8.4 |EX -Connect

When connect is selected, the RTCU IDE will try to make any connected device connect to the
RTCU IEX.

The connection will only be established if there is a high speed cable connection to the device
and the device has support for IEX.

Please refer to the RTCU Instrumented Execution section of the manual for an explanation of
RTCU IEX..
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2.3.9 Menu item: Device

2.3.9.1 Menu item: Device

Connection L4
Configuration 4
Maintenance 4
Information L4
Data 4
Execution L4
Metwaork L4
Extension L4
Logon

=) sMs Messages

5 1o Monitor

Connection
Configuration
Maintenance
Information
Data
Execution
Network
Extension

Logon

SMS Messages
e /O Monitor

2.3.9.2 Device: Connection

23.9.21 Device: Connection

By using the "Device: Connection" menu, it is possible to handle all aspects of connecting and
managing a remote RTCU device by using a dial-up connection or the RTCU Communication
Hub.

= L.
—s. RTCU Communication hub...

Modem...

The individual items:

e Modem
e RTCU Communication Hub
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23.9.22 Connection: Modem

e T
Conmect to remote RTCU

—Connection
TypefSelect number to dial:

| 12345673 ;|

Clear list |

r:nnnech'ng to 12345678

| Conneck I Cancel |
Close |

By using this dialog, it is possible to connect via a standard Hayes-compatible modem to an
RTCU device. The connection will be made through the GSM module of the RTCU device. The
dialog will stay on top of the screen as long as there is an active connection.

For establishing a modem connection, there are two distinct possibilities. These are as follows:

e RTCU device using a SIM-card with a dedicated data number (usually a paid option). In this
case, the data connection can be established using a standard analogue modem. Calling
the standard number will simply result in the call terminating as a voice.

¢ RTCU device using a standard SIM-card with only one call number shared for data and
voice calls. To ensure that the call bearer information is present, a V110 ISDN or GSM
CSD connection must be used to establish the connection.

Please note that country code typically is prefixed with 00 (e.g. 0045 for Denmark).

Note: Modem/CSD connections are considered obsolete and is not supported by most Mobile
networks. The latest NX32L generation of devices also do not support Modem/CSD connections.
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2.39.23 Connection: RTCU Communication Hub

2.3.9.2.3.1 Connection: RTCU Communication Hub

FTCU Communication Hub - Connect

R.CH Server:

Logic IO |

RTCU device:
| Example {320302015) |
Set Favarite | Manage |

isconnect

Connect | Disconneck |

By using this dialog, it is possible to connect through the Logic IO RTCU Communication Hub to
aremote RTCU device - provided that the RTCU device is connected to a suitable IP network.

RCH server:

Select the RCH server used to connect to the RTCU device.

The 'Manage' button opens the server management dialog, which allows to creating new servers,
edit servers, etc.

RTCU devices:

Select the RTCU device to connect to.

It is possible to save your favorite RTCU devices.

These favorites can later be selected from the drop-down.

The 'Set favorite' button creates a new favorite client, using the Node ID and RCH server
selected.

The 'Manage' button opens the client management dialog, which allows to create new favorites,
edit favorites, etc.

The 'Connect’ button opens a connection to the RTCU device using the selected RCH server.
The 'Disconnect' button closes a connection.

As an alternative to the standard connection dialog, it is also possible to select a simpler dialog
that focuses on a single RCH Server with less frequent access to many device:
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RTCU Communication Hub settings

Settings | Advanced I

Enable: v

IP: Igw rtou.dk

: =1
Por: 501 =
Key: Ir

Fetch

Aoply | Defaut |

RTCU Communication Hub - Connect

Address: Igw.rtcu.dk
Part: IW ﬁ
Keyword: I ,,,,,,,,
Secure connection

Enable: r

RootCA: [s\Logic IO RCH . |
Higtany:
| gw steu dk:5001 1

Clear lizt |

Cloze |

Close |

RTCU Communication Hub - Connect

Connection I Settings  Advanc |

[T Encivption Key:

00 00 00 00 00 00 00 oo
00 00 00 00 00 00 00 oo

. 3 (=]

Max send attempts: o
- . 0 =l

Response timeout : o

Set default |

Close |

The selection of connection dialog is set in the menu Settings.
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2.3.9.2.3.2 Client manager

Manage RTCU Communiction Hub Clients >
—Settngs
RCH server:
|Logic 10 |
Node ID: | 320902015

|Logic 10 | oK I Cancel

This dialog is used to manage the favorite devices.
Any changes made will only take effect when the OK button is pressed.

Only the clients for the selected server are listed.
The server can be selected below the list.

The settings group shows the parameters of the client:

Node ID
This is the node ID of the RTCU device, it corresponds with the serial number.

RCH Server
This is the RCH server to which the RTCU device is connected.
The drop-down list all available RCH servers,

Right-click in the client list for the menu:
Mew
Delete

Rename

New
This creates a new favorite client.
The new client will use the parameters from the settings group.

Delete
This deletes the selected client.

Rename
This changes the name of the selected client.
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2.3.9.2.3.3 Server manager

Manage RTCU Communiction Hub Servers

|Lm3| Address: I gw.logicio.com
Port: I 5001 3:

Keyword: I [FTST—
Secure connection
Enable: r

Root CA: IC:‘!,I_Jsers‘lMD‘lpnmr I

Advanced

r Encryption Key:

00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

Max send attempts 3 =

Response timeout: 30 -

This dialog is used to manage the RCH servers.
Any changes made will only take effect when the OK button is pressed.

Right-click in the server list for the menu:
Mew
Duplicate
Delete

Rename

New
This creates a new server.
The new server will use the default settings.

Duplicate
This creates a new server.
The new server will use the settings from the selected server.

Delete
This deletes the selected server.

Rename
This changes the name of the selected server.
The settings group shows the parameters of the server:

Address
The IP address (or symbolic name) of the server.
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Port
The port number to be used for communicating with the server.

Keyword
The key value to be used when communicating with the server.

Secure connection
Control whether a Standard connection or Secure connection is used to connect to the server.

Root CA
This is the path to the Root CA certificate necessary to establish a secure connection to the
server.

Encryption key

The 128-bit long key is used for the encryption of data sent to and received from the server.
The encryption in the device can be enabled/disabled using the Encryption Key check box.
It is not possible to use the encryption option with secure connections.

Maximum send attempts
This is the maximum number of send request attempts before the send fails.

Response timeout
This is the time spent waiting for a response, and it is specified in seconds.

2.3.9.3 Device: Configuration

23931 Device: Configuration

By using the "Configuration” menu, it is possible to query and set the parameters of a connected
RTCU.

|_"_ﬂ Set Password
i Log/Debug
{5 Adjust Clock
4 GsM Options
s Power/ Battery
-, Certificates

The individual items:

e Set password

e Log/ Debug
e Adjust Clock

e GSM Options

o Power / Battery
o Certificates
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2.393.2  Configuration: Set password

Set password
il

Type Password required for connection to RTCU

Type password again:

I~ show
! Apply | Cancel |

By using this dialog, it is possible to change the password for a connected RTCU device. It is a
requirement that the password is entered every time communication is initiated with an RTCU
device. The "Logon dialog" is then displayed. The password can be empty. If that is the case, the
"Logon dialog" will not be shown, and the RTCU IDE is immediately logged on to the RTCU
device.

The 'show' check-box will show the password and disable the second entry field.

When settings the password the following rules apply:

o All passwords must be at least 8 characters. Only ASCIl characters can be used.
o The password must comply with a minimum of three of the following:

o A minimum of 1 upper-case character.

0 A minimum of 1 lower-case character.

0 A minimum of 1 digit.

o A minimum of 1 special character.

23933 Configuration: Log / Debug

ta T

Log / Debug

—Log to file options
[~ Log Debug messages to file

Maximum number of files: I 1 3:

[ Log Network Console to file

Maximum number of files; I 3
Select media to use; I I

Fetch Apply

1 :
A -
Close I

This dialog is used to configure various device parameters.

Log to file options
This option enables the debug messages and the network console messages to be logged in

files on the selected media. These messages are the same as shown in the debug dialog and
the Network Console.
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The files have the following format: YMMDD###.LOG where Y is the last digit of the year (2022 =
2), MM is the month, DD is the day, and ### is a number between 0 and 999.

To prevent log files from filling up the media, the files are limited in size - and there is a set
number of files. If there are too many files, the oldest files will be deleted.

When the file with the number 999 reaches it maximum size. no more messages will be logged
until midnight, at which point the count is reset and a new file is created.

The maximum number of files parameter determines how many files are saved in the log. Each
file has an approximate size of 512 KByte.

The select media to use parameter determines which media the log files are stored on.
Please note that this option is not available on all targets.

This is the same as the VPL function DebugSetLogParam.

23934  Configuration: Adjust Clock

aprii 2015 j |14:5?:23 j

| apply | ApplyPC time

Using this command, you can query the Real-Time Clock on a connected RTCU device, and you
can adjust the clock of the device.

Using the "Apply PC time" button, it is possible to set the clock of the RTCU device to the current
time of your PC.

23935 Configuration: GSM Options

This dialog is used to configure the GSM parameters of the connected RTCU device.
Each page handles a different part of the configuration.
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Setup page

Setup | PINGode | CSD |

—5IM card reader
" Intemal
* Exemal

— Artenna
= Dip switch
 Intemal

% Euternal

SIM card reader
This option sets the selected SIM card reader on a device with multiple SIM card readers. This is
the same as the VPL function gsmSelectSIM.

Antenna
This option sets the selected GSM antenna to use on a device with switchable antennas. This is
the same as the VPL function gsmSetAntennaMode.
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PIN code page

Setup F'INcudel[,‘_S[] I

Leave the PIN Code field empty, f PIN
code is disabled on 5IM Card

PIN Code: |_

By using this page, it is possible to enter the PIN code that the RTCU device must use in order to
activate the GSM module. If the PIN code is disabled on the SIM Card, the PIN code field must be
blank. Please note that this dialog is just for entering the PIN code that has been assigned to the
SIM Card. It is under no circumstances used for changing this code. This would have to be done
from a "normal" mobile phone or with the gsmSimSetPIN function. If the correct PIN code is not
entered here, the RTCU device be unable to connect to the GSM network.
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Setup I PIN code C5SD I

[T Alow no sessions

Caller #1: |+441 1223344

Caller #2: |
Caller #3: |

Caller #4:
Caller #5: +45887 7552211

Caller #6: |

Caller #7: |
Caller #8: |

Fetch

Cloze |

Using this page, it is possible to view and modify the list of callers that are allowed to create a
CSD session with the connected RTCU device. Please note that this listis ONLY used when a
data call is issued to an RTCU and NOT when a voice call or an SMS message is initiated to a
device. If the "Allow no sessions" is enabled, no callers are allowed at all. The contents of all the
eight number fields will, however, be preserved.

2.393.6  Configuration: Power / Battery

[v¥ Battery backup enabled

[T LCD display power

Battery backup enabled
This option sets the behaviour of the device when external power fails. This is the same as the
VPL function pmPowerFail.

LCD display power

This option sets the behaviour of the LCD displays when the device starts (either by reset or if
external power is applied).

This is the same as the VPL function displayPower.

This option is disabled if the connected device does not have the LCD display option.
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2.3.9.3.7  Configuration: Certificates

Certificates

Baltimaor Type:
DigiCertGlobalfootCA Valid:
DigiCertHighAssuranceEy ]
GeoTrustGlobalCa Subject:
GSR2Z

G5SR4

Logic IO RCH CA

From to

Issuer:

< >

Import | Remove || Refresh I Close |

This dialog is used to manage the certificates in the RTCU device.
Certificates are used for establishing secure network connections. (See Security features for
more information)

Certificates in the device is listed by name to the left, and information about the selected
certificate is displayed to the right.

Refresh
This refreshes the information of certificates from the device.

Remove
This removes the selected certificate from the device.

Import
This imports a certificate to the device.

Import dialog
When importing a certificate, the following dialog is shown:

Import security item

Mame: I |

Certificate: I _l
Optional key: I _l

Replace: r

Import I Cancel |

Name
This is the name to identify the certificate.

Certificate
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The file name of a certificate. This file may optionally also include a private encryption key for the
certificate.
The file must be encoded in PEM format. (See the PEM file format)

Optional key
The file name of a private encryption key, to include with the certificate.
The file must be encoded in PEM format. (See the PEM file format)

Replace
When this option is set the new certificate will replace an existing one if present.

2.3.9.4 Device: Maintenance

23941 Device: Maintenance

By using the "Maintenance" menu, it is possible to manage options of a connected RTCU,
upgrade firmware etc.

Request Options...
Apply Upgrade Key
Transfer Firmware...

Factory Reset

The individual items:

e Request options
e Apply upgrade key
e Transfer firmware

e Factory reset

23942 Maintenance: Request options

The RTCU concept utilizes a state-of the-art option concept, which allows actual hardware
options to be applied on-demand to the device during installation time - or even over-the-air after
installation.

Using for example the RTCU CX1 warp, additional digital /O or communication
options(RS232/FMI/1-wire) can be requested as an option at any given time.

When an option is requested, the options server at Logic IO is contacted through the internet by
utilising the supplied account credentials. If there are sufficient credits for the requested option(s),
the transaction will be made, and the options activated in the device.

To use the request option functionality, it is therefore necessary to have an account with a
positive credit established at Logic 10 with a given username/password.

The VPL program which runs inside the RTCU device can also request options using the
boardRequestOption.

When the user has gone through the authentication process via the options server and a device
is connected to the RTCU IDE, the list of available options for the specific device is listed:
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. Request device cptions - CO

| ID | Price Option
CAN 20 CAN bus option
[ o Internal SIM option
[[] rs4ss 20  RS485 option

Authenticate Reguest |l:redits:| a04

Using this window allows you to request and apply options to a connected device.

List of options
This is a list of the options that are available for the connected RTCU device.
The list will be updated when the window is opened or when a new device with a different target

is connected.

ID
This is the ID of the option. The ID can also be used with the boardRequestOption function to

reguest the option from the device.

Price
This is the number of credits required to purchase the option.

Option
This is the name of the option.

Credits
This is the number of credits available to purchase options.

Request

Pressing this button will request the selected options for the connected device and then update
the device according to your selected options.

The window will ask for confirmation before the options are requested and the device updated.
Accepting at this point will deduct the purchase from the account.

Please note that once an option is requested for a device, that option can be included in future
updates to the device without additional cost.

The request action will automatically be activated when a new device with the same target is
connected. This allows easy bulk operation on a larger number of devices.

Authenticate
Pressing this button will change the authentication used when requesting the options.
For security reasons the credentials are not stored when the RTCU IDE is closed.

© 2025 Logic 10, www.logicio.com RTCU IDE Users Manual



70 RTCU Integrated Development Environment

Ll T

Authentication ‘

Username: I

Password:

Carel_|

Username
This is the username for the account used.

Password
This is the password for the account used.

NOTE: Using this function will deduct the credits from the account used and constitutes
anon-refundable purchase.

2.39.43 Maintenance: Apply upgrade key

Apply upgrade ke

Please enter the upgrade key in the field below, and press the
“Apply” button. Please make sure you have a valid connection
to the device you wish to upgrade!

Key value: I

Apply |

By using this window, it is possible to enable certain features for the RTCU device. This key
must be written in the entry field, and then by pressing the "Upgrade" button, the feature will be
enabled in the connected RTCU device.

The upgrade key is device specific and based on the serial number of the device.

This functionality has been superseded by the_Request options dialog.

2.3.9.44 Maintenance: Transfer firmware

By using "Transfer firmware", it is possible to upload a new firmware revision to a connected
RTCU. It is possible to select a file, or to get a list of available versions, by clicking the "Get
update via Internet". This requires you to have a connection to the internet.

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com



RTCU Integrated Development Environment 71

0%

Filename: I G \Firmware\Firmware_MXZT_420.bin

Get update via Internet

| Transfer type
+ Direct
Resume Transfer | " Background

Transfer to RTCU

Zancel Transfer |

Depending on the type of RTCU and/or the connection type, you can choose to upload the
firmware either as a "Direct" upload or as a "Background" upload. By using a Direct upload, you
will halt the execution of the running application. Update mode will then be entered. If using the
Background upload, the running application will continue to run during the upload. When the
upload has finished the actual "switch" to the new firmware, this process will be finished when
the device resets next time. One other advantage of the Background upload is that a
failed/disconnected upload attempt can be resumed at a later time. When using the Background
upload, the Voice section cannot be transferred, and the current Voice data in the device may be
overwritten as the device uses the Voice flash memory for its operation. This means that if the
application contains Voice data, and the background upload is used, the Voice data will have to
be transferred separately after the Background upload has finished. Also see the
verCheckUpgrade() function-block.

If you press the "Get update via Internet", you will be presented with a list of available firmware
files as seen below:
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Select one of the files available in the list below, and
press "Download file™

Firmware_AX3_300.bin
Firmware_AXS_400.bin
Firmware_AXS_420.hin
Firmware_AX3_432.bin
Firmware_C¥1_300.hin
Firmware_C¥1_400.hin
Firmware_CX1_420.bin
Firmware_C¥1_432.hin
Firmware_D¥<4_300.hin
Firmware_D¥4_400.bin
Firmware_D¥<4_420.hin
Firmware_D¥<4_432.hin
Firmware_MX2_300.bin
Firmware_Mx2_400.bin
Firmware_Mx2_420.bin
Firmware_MX2_432.bin

Download file

It is very important that you select the correct file.

For Linux-based RTCU devices (LX/NX) there are several types of firmware files:

Runtime-Firmware.

This is the primary firmware that implements most of the functionality of the RTCU platform. This
can best be compared with the single firmware on non-Linux based devices. This firmware file is
most frequently updated.

System-Firmware.

This main firmware includes the complete Linux system and all the necessary files to run the
system. It also includes a runtime firmware that can later be upgraded. This firmware is not
frequently updated.

Monitor-Firmware.

This firmware is a "backup" firmware used if the System-firmware is not present or is under
update. This firmware is rarely updated.

23945 Maintenance: Factory reset

This will restore the device back to the factory default settings.

The factory default setting are:

The persistent FLASH (except for the extended flash) memory is cleared.
The persistent FRAM memory is cleared.

The data logger is cleared.

The TCP/IP settings are cleared.
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The RTCU Communication Hub settings are cleared.
Battery operation is disabled.

Debug and network log to file is disabled.

The internal flash drive is formatted.

The time in the device is set to the PC time.

The application present in the device will not be changed.
Please note that this can be a lengthy operation that can take up to 5 minutes to complete.

2.3.9.5 Device: Information

23951 Device: Information

By using the "Device - Information” menu, it is possible to query information from a connected
RTCU.

L%. System
Statistics

fe
[5';'3' MNetwork
#y| Power

The individual items:

e System
e Statistics
e Network
e Power

23952 Information: System

This dialog can be used to query various system information parameter of the connected RTCU
device.

The information available includes serial-number, device-type, peripherals available such as
Cellular, GNSS, WLAN, CAN, Ethernet, number of /O's etc.

It is possible to print the system information with the "Print" button and equally it can be saved to
a file using the "Save" button.

The system information utilizes the following symbols with the listed semantics:
® - Theitem is present.
© - Theitem is optional,
= - Theitem is not available.
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Systern Information

Device type: |N}<-4DD

Input
Output Serial number: |31 1802019
Cellular Execution architecture: IXBZL
Mernory System version: I'I.M.DD
Sensors Runtime version: I'I 2020
Audio Monitor version: I‘I 01.00
Uzer Interface
Wired
Wireless
Power

Fetch Print Save Close

Systern Information

%‘E ~Analog — Digttal
Output port | voltage | cument port | votage| SO |
Cellular 1 L & 1 ] o
Memory 2 L » 2 [ ] ®
Sensors 3 : : 3 : :
Audio 4 ; *
Lzer Interface c o _
Wired . o _
Wireless - o _
Power

Resolution: W

Fetch | Print | Save Close

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com



RTCU Integrated Development Environment

Systern Information

Device —Analog — Digital
Input
part | voltage | current part | solid state | relay |
Cellular 1 g g 1 g -
Mernory 2 * * 2 * -
Sensors 3 : : 3 : -
Audio . ; .
Uzer Interface e ° _
Wired . ® _
Wireless a ® _
Power
Resolution: I'IZ bits
Fetch Print | Save Close
Systern Information
Device .
I : Enagine: IQuectel EGA95
npu
Output Firmware: IEGH&EFEI ROGADEMAG
IMEL: |EEZEGHDE'DD1 8365
Mernory eSIM: r
Sensors —5IM card readers Antenna
Audio Irtemal: n'a Irtemal: n/a
Lzer Interface Extemal- = External- ~F
Wired
Wireless — Frequency bands:
Power G5M: 5001300 Mhz
LIMTS: 5002100 MHz
LTE-TDD: nsa
LTE-FDD: B1/B3/B7/BE/B20/B28A
Fetch Print Save Close
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System Information

::}E?I:E Engine: IGuecteI LCZ5H
npu
Output Firmware: |LC29HMNF11 1A01S
Flex — Systems —SBAS
Cellular GPS / Navstar ¥ WAAS V¥
Glonass 3 EGNOS ¥
I
=men Galileo 7 | | Msas F
Sensors _
Audio BeiDou S ¥
User Interface — Artenna — Antenna detection
Wired
e Intemal: n/a Present: ¥
Wireless
Power Extemnal: v Shiort-circuit : v
Dead Reckoning: n/a
Fetch Prirt Save Close
Systern Information
Device — Persistert memary
Input _
Output FLASH: | 28717 entries
Cellular NVRAM: | 100 entries
Datalog: I 1MB
Sensors
Audio — File system
User Interface Intemal drive: [512 B
Wired
e SD-CARD: 3
Wireless _
Power |ISB media: ¥
Fetch Print Save Close
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Systern Information

Device — Movement

Input

Output Accelerometer: n/a

Cellular Gyroscope: n/a

Mernory Magnetometer: na
Vibration: n/a

Audio _

Uzer Interface ~ Environment

Wired Temperature: v

Wireless

Irtrusion: n/a
Power
Fetch Print Save Close

Systern Information

Device Cellular: ¥

Input N

Output Fully digital: rdl

Cellular Headset: n/a

Memory Input Output

Sensors Line-n: n/a Line-out: ¥
Microphone: n/a Speaker: ¥
Lzer Interface

Wired

Wireless

Power

Fetch Print Save Close
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Systern Information
Device i
LCD dizplay: 7
Input
Output Resolution: IE-H]: 160 pixel
Cellular Touch-screen: ~
Mernory Buttons: n#a
Sensors Mumber of user DIP switches: |3
Audio Mumber of user LED: 4
|
Wired
Wireless
Power
Fetch | Print | Save Cloze
Systern Information
Device
CAN bus: il
Input
Output Ethemet: [17 mac: [2c6A6F0.0E5C
Cellular USB host: |1_
Mernory 1-Wire bus: ¥
Sensors FMI/MMP support: n/a
Audio — Serial ports:
Uzer Interface
- Port | RS232| RS485 |
Wired
Wireless . * -
Power ! * _
2 - L
3 - L
Fetch Print Save Cloze
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Systern Information
Device o -
Input
Output Bluetooth: ¥
Cellular Bluetoaoth LE: ¥
Memory ISM RF: ™ [None
Sensors
Audio
Uzer Interface
Wired
Power
Fetch Print Save Close
Systern Information
Device B
Power supphy
Input
Output Backup battery: |High capacity
Cellular AC: Inf’a
Mernory oc: I 236V
Sensors
Audio ~DCouT
Uzer Interface DC out1: |5"u"
Wired DC out?: In_,-"a
Wireless
Power
Fetch Print Save Close |

When the system information is requested for a device supporting additional options(see
Request options), a page with the options is included.
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Systern Information

Device CAM option:
Input

¥
Output R.5485 option: r
Cellular Intemal 5IM option: v
GMSS

Mernory

Sensors

Uzer Interface

Wired

Power

Fetch Print Save Close

23953 Information: Statistics

This dialog can be used to query system statistics of the connected RTCU device.
The device statistics contains lifetime information reset only during the production of the device,
and it cannot be reset.

Device statistics

Usage | Eat'ter'_.rl Temperature I Mobile I Gatewa}rl GMNSS I

Operation time: 250 7H 18M
Mumber of restarts: 450

Fetch Print Clear Close

Operation time
This is the total amount of time that the RTCU device has been operating.

Number of restarts
The number of times the device has rebooted.
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Device statistics

lUzage Battery | Temperature I Mabile I Gatewayl GMNSS I

Batteny operation: 20 15H 45M
Charging batterny: 13H Z5M
Fetch Print Clear Close

Battery operation
This is the total time of running from the backup battery instead of from external power.

Charging battery
This is the total time the backup battery has been charged.

Device statistics

lzage I Battery Temperature | Mobile I Gatewayl GNSS I

Lowest temperature: 200
Average temperature: 2610
Highest temperature: 46.0
Fetch Print | Clear | Close

Lowest temperature
This is the lowest temperature measured in the RTCU device.

Average temperature
This is the average temperature measured in the RTCU device.

Highest temperature
This is the highest temperature measured in the RTCU device.

Device statistics

Usagel Eatter'_.rl Temperature ~Mobile |Gatewa1_.r| GNSS I

Successful connections:
Mumber of bytes sent:
Mumber of bytes received:

@
s
3080

Fetch Prirt

| Clear | Close

Successful connections
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This is the number of times the RTCU device successfully connected to a mobile network.

Number of bytes sent
This is the number of bytes sent through the mobile network connection.

Number of bytes received
This is the number of bytes received from the mobile network connection.

Device statistics

Usagel Eatter'_.rl Temperature I Mobile Gateway |GNSS I

Connection attempts:
Incoming transactions:
Cutgoing transactions:
Keep alive transactions:

.

Fetch Pririt | Clear | Cloze

Connection attempts

This is the number of times the RTCU device has tried to connect to the RTCU Communication
Hub.

Incoming transactions

This is the number of incoming transactions.

Incoming transactions are generated when the RTCU device receives data from the RTCU
Communication Hub.

Outgoing transactions

This is the number of outgoing transactions.

Outgoing transaction are generated when the RTCU device sends data to the RTCU
Communication Hub.

Keep alive transactions

This is the number of keep alive transactions the RTCU device has sent through the RTCU
Communication Hub.

Device statistics

Usagel Eatter'_.rl Temperature I Muobile I Gateway GNSS

Mo fix courter: 227331
20 fix courter: 612
3D fix courter; 7987

Fetch Print | Clear | Close

No fix counter
This is the number of times the GNSS module has reported no fix.
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2D fix counter
This is the number of times the GNSS module has reported a 2D fix.
(GPS mode = 2)

3D fix counter
This is the number of times the GNSS module has reported a 3D fix (mode = 3 or 4).

23954 |Information: Network

This dialog shows information about the available networks of the connected RTCU device.

Preceding the name of the network status icon is shown with the following semantics:

(.('; ) - The network is not present or not powered on (Cellular only).
rey
o - The network is not open.
(Blue)
® - The network is not connected.
(Red)
O - The network link is up, but not connected.
(Yello
w)
o - The network is connected
(Green
)
Metwork Information
o m Status: ICunneded
O LAN
© LAN IM51: |233D1342ﬂ4824?2
O WLAN ICCID: |100160603050776
Signal Level: |-73 dBm
Metwork type: I-iG
Active 5IM Reader: IEﬂEfﬂﬂ|
Active Antenna: IE:temaI
— Metwork settings
IP: | 10 .138. 69 .162
Subnet: jo.o.0.0
Gateway IP: jo.0.0.0
DNS 1: |154.235.13-4.83
DNS 2 |153.1E~2.153.154
—NAT
Gateway: r
Fetch | Pririt | Save | Close |
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Metwork Information

o Iar Status: IEunneded

2 MAC: |2C:6A:6F90:0F-79

O WLAN — Metwork settings
IP: | 192.168. 0 .165
Subnet: | 255.255.255. 0
Gateway |P: |192.168. 0 . 1
DHCP: j192.168. 0 . 1
DNS 1: | 192.168. 0 .240
DNS 2: 8.8 .8.38
~NAT
Gateway: r
Forward: r
— DHCF server
Enable: ¥
Lease time: |4 ::I
Range start: j192.168. 1 .100
Range end: | 192.168. 1 .200
Static DNS: ¥
DNS 1: | 8.8.8.8
DNS 2: jo.0.0.0
Fetch Prirt | Save | Close
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Metwork Information
g E;LLUlar Status: ICnnneded
© LAN MAC: |5C:F3:70:49.06:99
o ey — MNetwork Access
Mode: IIrrfrastmcture
SSID: jLio1
Signal level: |-54 dBm
— Network settings
IP: j192.168. 0 .164
Subnet: | 255 .255.255. 0
Gateway IP: j192.168. 0 . 1
DHCP: j192.168. 0 . 1
DNS 1: | 192.168. 0 .240
DNS 2: | 8.8.8.8
~NAT
Gateway: r
Fetch | Prirt | Save | Cloge
Status:

The status of the connection.
No power - The network is not powered on. (Cellular only)

Not - The network is not present.

present

Not open - The network is not open.

Not - The network is not connected.

connected

Link - The network link is up, but not connected.
present

Connected- The network is connected.

IMSI:
The IMSI number of the SIM card used. Only the last 15 characters are included.

ICCID:
The ICCID number of the SIM card used.

Signal Level:
The signal strength of the connection to the network.

Network Type:
The service type used by the cellular network.
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Active SIM Reader:
The SIM card reader used.

Active antenna:
The GSM antenna used.

Mode:

The operation mode of the wireless network.
Infrastru - The device is connecting to an access point.
cture

SSID:
The SSID of the connected wireless network.

MAC:
The MAC address of the network.

IP:
The IP address of the network.

Subnet:
The subnet of the network.

Gateway:
The IP address of the RTCU Communication Hub.

DHCP:
The IP address of the DHCP server; if the DHCP server is not used the address will be zero.

DNS 1:
The IP address of the primary DNS server.

DNS 2:
The IP address of the secondary DNS server.

NAT
This group contains the NAT features used by the interface. (See network for information)

Forward:
If this is set, socket connections will be forwarded to the Gateway interface.

Gateway:
If this is set, the interface will act as a gateway to the internet.

DHCP server
This group contains the parameters used by the DHCP server for the interface (See network for
information)

Enable:
If this is set, the DHCP server will listen for requests from the interface

Lease time:
The number of hours before a client must renew their address.

Range start:
The range of dynamic addresses starts with this address.

Range end:
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The range of dynamic addresses ends with this address.

Static DNS:
If this is set, the DNS servers with the following parameters are used:

DNS 1:
The IP address of DNS server 1.

DNS 2:
The IP address of DNS server 2.

23955 Information: Power

This dialog shows information about the power supply of the connected RTCU device.

Power Information - 320902003

—Battery
Run from Battery: I‘r‘es
Charger: I Enabled
Charging: I"f'es
Temperature: I 34.00

—Supply
Type: IExternaI DC
Voltage: [11.7
Disabled: INn

—Peripherals
Display Power: INut Available
S0 inputs: I Mot Available
DC-OUT 1: | Disabled
DC-OUT 2: | Mot Available

Fetch Save | Close
Battery
This group contains information about the backup battery and the battery charger.

Level:
The power level of the battery, given as a number between 0 and 5. Where 5 is maximum
power.

(This is the same as the VPL function batPowerLevel)

Run from Battery:

This shows whether the device will continue to operate on internal battery when external
power is lost (power fail).

Charger:
This shows whether the charging of the on-board battery is enabled or disabled.
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Charging:
This shows whether the on-board battery is being charged or not.
(This is the same as the VPL function batlsCharging)

Temperature:
The measured temperature inside the device in degrees Celsius.
(This is the same as the VPL function boardTemperature)

Supply
This group contains information about the power supply

Type:
The type of power (battery, DC, or AC) the device is currently operating on
(This is the same as the VPL function boardSupplyType)

Voltage:
The measured voltage the device is supplied with, in volt.
(This is the same as the VPL function boardSupplyVoltage)

Disabled:
This shows whether the external power is turned off.

Peripherals
This group contains information about the peripheral features

Display Power:
This shows whether the display power is turned on.

SO inputs:
This shows whether the IEC62053-31 compliant SO interface is enabled.

DC-OUT 1:
This shows whether the DC-OUT external power supply is enabled.

DC-OUT 2:
This shows whether the DC-OUT 2 external power supply is enabled.

2.3.9.6 Device: Data

23.96.1 Device: Data

The "Device: Data" menu contains a number of functions that allows the user manipulate/view
different types of data in a connected RTCU device.

|| Persistent Data
i# Fault Log

E Datalogger

,_:a Filesystem

Ee 505 viewer

The individual items:
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e Persistent Data
e Fault log
o Datalogger

o Filesystem
e SOS Viewer

239.6.2 Data: Persistent

' "y
Persistent memory

Standard FLASH | FRAM | Extended FLASH

Hum | Contents

4| m 3

Range
i Al
% From 1 To [190

Fetch | Erasze Close

RS =

By using this dialog, it is possible to view and modify the contents of the persistent memory,
FLASH, and FRAM in a connected RTCU device.

Press the "Fetch" button to fetch all or a range of persistent strings.
Press the "Erase" button to clear all or a range of persistent strings.

Use the controls in the "Range" to determine whether all persistent strings or just a range of
persistent strings are Fetched or Erased.

By right-clicking inside the list, a menu will appear. By using this menu, it is possible to modify,
delete, and create new entries in the persistent memory.

Note:

In standard FLASH, the range spans from 1 to 192.

In FRAM, the range spans from 1 to 20 or from 1 to 100 (on NX32 / NX32L devices)

The extended FLASH range depends on the device in use and may span up to 32600 entries.

Please refer to the Persistent Memory section for more information.
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239.63 Data: Fault Log

View fault log in device

Date | Code | Description | Filename | Line | Thread ID |

Mumber of faults: I Clear | Save as.., | Fetch | Close |

By using this dialog, it is possible to view the fault log for a connected RTCU device. The fault log
list shows when and what types of errors occurred in the RTCU device. When an error occurs
within an RTCU device, it will be signalled on the status LED of the device, and an entry will be
written in the fault log of the device. This fault record can be viewed using this dialog, and it can
also be cleared.

For a list and explanation of the fault codes, please refer to the Troubleshooting section, Fault
codes.

Date
This is the time and date when the fault occurred.

Code
This is a code number to identify the fault.

Description
This is a short text to describe the fault.

Filename
This is the name of the source file where the fault occurred.
(only available if the application is build with the Debug option)

Line
This is the approximate line number in the source file where the fault occurred.
(only available if the application is build with the Debug option)

Thread ID

This is the ID of the VPL thread where the fault occurred. This ID is identical to the one returned
by the thGetID function.

(only available if the application is build with the Debug option)

The Debug option is enabled in the Project settings before building the application.
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239.6.4 Data: Datalogger

vi| vz | v3 | v4 | vs | V6 |
150 1500 15000 15000 1500000
1400 14000 14000 1400000
1300 13000 13000 1300000
1200 12000 12000 1200000
1100 11000 11000 1100000
1000 10000 10000 1000000
900 9000 9000 900000
800 8000 8000 800000
700 7000 7000 700000
600 6000 6000 600000
500 5000 5000 500000
400 4000 4000 400000
300 3000 3000 300000
200 2000 2000 200000
100 1000 1000 100000

[
(52}

R TIT IR- R =R s
SRR T v = R e v i

Current number of records: | 15 Fetch |

—Fetch range Clear |
[~ From |2s434 m15j|13.z?.43 — To |zs4:|4 m15j|13.z?.43 = v s |

[™ Tag I B Close I

By using this window, it is possible to view the contents of the Datalogger in a connected RTCU
device.

The list of records will automatically adjust itself with respect to the number of items logged in
each record.

The "Fetch range" section allows filtering the records fetched.
¢ "From/To" limits the records to a range determined by a "Start" and "Stop" time.
e "Tag" limits the records to a particular Tag.

The "Clear" button empties the Datalogger.
The "Save as..." button saves the data in a comma-separated file for easy viewing in various
spreadsheet programs etc.

Please refer to the Datalogger section for more information.
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2.3.9.6.5

Data: Filesystem

-t ")
|A: sp-caRD =l |== |
\ Mame | Size | Created |

E| SYSLOG 00101000,L0G 524272 01-01-2000 0102
E 00101001.L0G 279934 01-01-198001:18

L GPRS 00102000.L.0G 363044 02-01-2000 01:00
50112000,L0G 524274 12-01-2015 1432

----- THREAD1
50112001.L0G 441576 12-01-2015 16:04
50113000,L0G 327293 13-01-201509:10
50114000,L0G 287732 14-401-2015 09:06

Refresh

v Indude sub-directories

The "Filesystem" window allows for remote access to the file system of the RTCU devices.

The file system is displayed in a way that is similar to Windows Explorer with the directories to
the left in a tree structure and files to the right in a detailed list.

The drop-down list above the directory tree is used to select which media is displayed.

The drop down above the file list is used to filter the files transferred when the Refresh button is
pressed. For example only *.log files could be fetched saving bandwidth and reducing the time for
update. The last 5 filters are stored, as well as a default filter.

If the selected media is not available on the connected device, the directory tree will say "Not
Available”.

Refresh

This refreshes the information of files and sub-directories of the selected directory.

Refresh the root directory ("\" or "No card" or "Not Present”) to update the info of all directories
and files.

The file filter is applied to the files, and supports the wildcard characters * (zero or more
characters) and ? (one character).

Removable media connected on the USB host will be reported as not present, until the
usbHostEnable function is called to enable the USB host port.

Include sub-directories
If this box is unchecked, only the content of the selected directory will be refreshed when
"Refresh" is clicked.

Media Space

At the bottom of the directory tree is a bar which shows how much of the total space on the
selected media is used.

This information is updated when using Refresh.
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I -
Refresl196 kB free of 486 kB fir=-tc

By holding the cursor above the bar will show the space in kB.
If the information is not available, ?? will be shown instead of the value. For example, before
pushing refresh the text will show: "?? kB free of ?? kB".

On a compressed media, as found on NX32L devices, the free space reported is the actual
physical memory available without compression taking into account. The actual compression
ratio depends on the content of the data stored.

Please note that free space is not available for an SD-CARD; this is because it can take a long
time to update for large cards.

Directory functions
The directory functions are used by right-clicking in the directory tree.
This pop-up menu should then appear:

Create Directory...
Delete directory...

Eject Media
Quick Format Media...

Note: some of the functions require a directory to be selected (eight-click on the directory name).
The functions are described below:

Create Directory

This create a new directory at the selected directory.
This is identical to the fsDirCreate VPL function.

i T

Mew diractory

i,

Directory name: I

coct_|

Delete Directory

This deletes the selected directory.

This is identical to the fsDirDelete VPL function.

It is also possible to delete a directory by using the "delete" key.

Eject Media
This ejects the media from the device.
This is identical to the fsMediaEject VPL function.

Quick format media
This quick formats the media. All directories and files are lost when this function is used.
This is identical to the fsMediaQuickFormat VPL function.

File functions
The file functions are used by right-clicking in the file list.
This brings up the following pop-up menu:

© 2025 Logic 10, www.logicio.com RTCU IDE Users Manual



94 RTCU Integrated Development Environment

Import...
Export...

Delete File...

Rename File...

Select All

Note: Some of the functions require a file to be selected (right-click on the file name).
The functions are described below:

Import...
This imports files to the selected directory.

Export...
This exports the selected files from the device.

Delete File

This deletes the selected files from the device.

This is identical to the fsFileDelete VPL function.

It is also possible to delete files by using the "delete" key

Rename File

This makes it possible to rename the selected file. If more than one file is selected, only the
first one is renamed.

This is identical to the fsFileRename VPL funcEion.

-
Rename file - MEWS.TET

— %

The new file name: I

Select All
This selects all files in the directory.

Show file
It is possible to see the contents of a file by double-clicking on its name.
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ra B "
e

\SYSLOG\DER\50401000.L0G

00000040 30 31 3& 34 38 20 20 3E 20 2D 2D 2D 20 2D 20 2D 01:48 -> =
00000050 2D 2D 20 20 20 20 31 30 30 30 31 2D 20 2D 20 20 ————- lﬂU[j
00000080 2D 2D 2D 20 20 2D 20 2D OD O& 31 30 32 30 31 32 ———————- .
00000070 34 38 20 2D 3E 20 2D 2D 2D 2D 2D 4D 20 2D 2D 2D 48 -» -—-
00000080 2D 2D 2D 31 30 30 30 32 2D 2D 2D 4D 20 2D 20 2D ---10002-
00000050 2D 2D 20 20 2D OD OA 31 30 3A 30 31 32 34 38 20 ——— ..10
00000080 2D 3E 20 2D 20 2D 20 2D 2D 2D 2D £D 20 2D 20 2D - —————
000000B0 31 30 30 30 33 2D 20 2D 2D 2D 2D £D 20 2D 20 2D 10003----
00o0000Co 2D 2D OD OR 31 30 3A 30 31 3& 34 38 20 2D 3E 20 —-..10:01
00000000 2D 2D 20 2D 20 2D 20 2D 2D 2D 2D 2D 20 31 30 30 ————————-
000000ED 30 34 2D 2D 20 20 20 2D 2D 2D 20 2D 20 20 20 OD O4-—————-
000000F0 O& 31 30 3A 30 31 3R 34 38 20 2D 3E 20 2D 2D 2D .10:01:48
00000100 2D 2D 20 20 20 20 20 20 2D 2D 31 30 30 30 35 2D ———————-
00000110 2D 2D 2D 2D 20 2D 20 2D 2D 2D 2D 2D OD 0O& 31 30 ————————-
00000120 3& 30 31 3R 34 38 20 2D 3E 20 2D 20 2D 2D 2D 2D :01:48 ->
00000130 2D 2D 2D 20 2D 2D 20 31 30 30 30 36 20 2D 2D 2D ———-——- 10
00000140 2D 2D 2D 2D 20 2D 20 2D 2D OD OA 31 30 34 30 31 —————
00000150 32 34 38 20 20 3E 20 2D 2D 2D 2D 2D 20 2D 2D 2D :48 -» ——
00000160 2D 2D 2D 2D 31 30 30 30 37 2D 2D £D 20 2D 20 2D —-——-10007
00000170 2D 2D 20 20 20 2D 0D Oa 31 30 3A 30 31 34 34 38 ————- ..l
00000180 20 2D 3E 20 20 2D 2D 2D 2D 2D 2D 4D 20 2D 2D 2D -» ————-
00000150 2D 31 30 30 30 38 2D 2D 2D 2D 2D ZD 20 2D 20 2D -10008--—-
00000120 2D 2D 20 OD 0O& 31 30 3A 30 31 32 34 38 20 2D 3E -—-..10:0

-

f* Hex View £ Text View Close |
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ra B -~ "
o

\SYSLOG\DER\50401000.L0G

If-Ool-z28 —> ———— 000l ———————- &
10:01:48 —> —————————m——— 10003 ———————— B
10:-01:48 - ————————————— 10003-———————"————
10:-:01:48 -» ————————————— 10004————————"—""—=
IM-Olz=28 — ————— 1o0005——————————-
If-Ool-z28 —> ———— lo006——————————
ID-Olz28 =» ——————————— 10007 ——————————-
10:-01:48 - ————————————— 10008———————"————
10:-:01:48 -» ————————————— 10008 —————————"—-
IM-Olz=28 — ————— lolg————————
ID-olz28 —> ————— 10011 ——————————-
10:-01:48 - ————————————— 100l2-————————
10:-01:48 - ————————————— 10013-—————————

10:01:4%9
10:01:439
10:-01:49
10:-01:43
10:-01:-43
10:01:4%
10:01:439
10:-01:43
10:-01:-43%
10:-01:-43

4

™ Hex View e Text View

23.9.6.6 Data: SOS Viewer

L it

& Internal " User
Filter: |

Mame | Type | Value

filelog. media integer 1

gui.menu.enable_password  boolean frue

gui. menu, password siring AESCDD 251D 93 14 20 AS95EAGF ...
gui.menu, timeout integer 0

gui.status.details_allowed  boolean false

lcd. baddight. off_level integer i]

lcd. baddight.on_level integer 100

lcd, badklight. imeout integer a00

network.lan1 data 0300 00 00 00 00 Q0 00 00 00 00 Qaad...
network.lan2 data 030000000000 a0 00 00 00 00 ad ...
network.wlan.netl data B109529389E15009609D 64 F47...
network.wlan.net10 data B109529389E15002609D 64 F47...
network.wlan.net2 data B109529389E15009a09D 04 F47...
network.wlan.net3 fdata B1M9 5293833 F1 G0N N3aNan a4 F4 7. ..

Close |

The "SOS viewer" window provides access to the System Object Storage in an NX32L device.
Two different sets of objects can be selected using the radio buttons:

-
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The Internal objects are used internally in the system and provides access to advanced settings,
some of which are not directly available elsewhere. These objects can be modified but new
objects can not be created.

The User objects are fully custom objects that can be used for storing application settings or
resources. New objects can be created either from the SOS Viewer or by using the SOS
functions.

The list shows all the objects that match the current filter.

Note that some objects, such as gui . nenu. passwor d, are encrypted, and should not be
changed directly, instead export and import can be used to apply known settings from another
device.

Fetch
This fetches the objects that matches the filter.

Filter

The filter textbox filters the objects based on the name. Pressing enter in the dialog or pressing
"Fetch" fetches the matching objects.

It supports the wildcard characters * (zero or more characters) and ? (one character).

If no wildcard is specified, it will fetch all objects that contain the filter value.

If no filter is specified at all, all entries will be fetched.

Object functions
The object functions are used by right-clicking in the list.
For the Internal objects the following pop-up menu appears:

Import...

Export...

For the User objects the following pop-up menu appears:

Import...
Export...
Create

Remowve

Rermnowe All

Note: some of the functions require an object to be selected (right-click on the object).
The functions are described below:

Import...

Import... imports objects from an XML file into the SOS, either to copy the configuration from
another device, or to be able to import a custom configuration.

When clicking Import..., a dialog is shown to select the file to import.

Once the file has been selected, the import dialog will be shown.

Export...

Export... exports the shown objects to an XML file, which can be used to copy settings from
one device to other devices.

It can also be used to use other tools to edit the objects or to be able to choose between
different configurations.

Create
This shows a dialog to create a new object.

Remove
This deletes the selected object.
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This is identical to the sosObjectDelete VPL function.
It is also possible to delete an object by using the "delete" key.

Remove All
This deletes all the objects that matches the current filter.
Import Dialog

The import dialog is shown once a file has been selected for import and is used to select how the
import should be done.
i

\
o S

Existing objects ———— ~Mew objects

i~ Overwrite ¥ Create
i Ignare

o |

Existing objects
Determines how any existing objects with the same names should be handled.
Overwrite
The old object is deleted and a new one is created with the value, description and limits
from the file.
Update
If the existing object is of the same type, the value will be updated, if it is within the limits. If
the existing object is of a different type or the value is not valid, the import fails.
New objects
Determines how objects that do not match an existing object should be handled:
Create
A new object is created for the object.
Ignore
The new object is not added to the SOS.

Depending on the purpose of the import, different selections should be used:

Purpose Existing New

- Clone the settings of a different device, without validation. - Overwrite - Create
- Import a few changed settings, with validation. - Update - lgnore
- Import changed and new settings, with validation. - Update - Create

Creating objects
The create object dialog is used to create new user objects.

Name

The unique name to use for the object. Valid characters are a-z, A-Z, 0-9 . and _.

If an object exists with the same name and type, the value of it will updated instead.

If an item with same name but a different type exists, an error message will be shown.

Description
The description to show when editing the value. Max 80 characters.

Type
The type of the object to create.

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com



RTCU Integrated Development Environment 99

The appearance of the rest of the dialog changes depending on the chosen type.

Boolean
Same result as calling sosBoolCreate.
i .
Create d
Mame: I cfg.output. enabled

Description: | enable output?

Type: Ibnolean - I

Lirnit:

Value: i~ False

Value
The value to store.

Integer
Same result as calling sosintegerCreate.
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Create

Name: | cfg. timeout

Description! | Timegut in seconds.|

Type: Iinteger - I

Limit: Minirmum Il'f:I j Maximum | 3600 j

Value: I &0 =

Minimum

The minimum allowed value.
Maximum

The maximum allowed value.
Value

The value to store.

String
Same result as calling sosStringCreate.
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Create

Mame: I res. text. temp_low

Description! | Text to send on low temperature,

Type: Istring - I

Lirnit: Length I 54 ﬁ

Value: ITemperathE too low

Length

The maximum allowed length of the string.
Value

The string to store.

Data
Same result as calling sosDataCreate.
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=N 2222

Mame: I res.data

Description: | Example data

Type: data -
L2 see |20 < Max. Size | 100 =
Value: 0000 01 01 20 03 50 08 40 00 .. .B.G.

000g 54 &5 73 74 00 00 Q0 00 'IEEIEI...
0010 00 00 00 ao e

Ok I Cancel

Size

The amount of data to store.

Max. Size

The maximum allowed amount of data to store.
Value

The binary data to store.

Float
Same result as calling sosFloatCreate.
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|
W

Mame: I config.max_temperature

Description: || argest temperature measured

Type: Iﬂnat vI
Limit: Minimum | -50 Maxirmum Il':f”:fI

Value: 24,5

Minimum

The minimum allowed value.
Maximum

The maximum allowed value.
Value

The value to store.

In addition to decimal values, the Minimum, Maximum and Value fields also supports values
written in decimal exponent notation, e.g. "2.5e+6" for 2500000, as well as the special values
"Inf" and "-Inf" or "Infinity" and "-Infinity" for the infinities and "NaN" for Not a Number. See
FLOAT for more details about the special values.

Editing the value

Double clicking on an object shows a dialog to change the value of the object.

The valid range for the value depends on how the limits where configured when the object was
created.

The appearance of the dialog depends on the type of data the object contains.
Boolean:
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MName: gui.menu. enable_password

Description: | Enable Dizable the paseword for opening the system menu

i~ False % True

Integer:

Mame: filelog. media

Description: | The media on which the system logs are stored

, |

String:

Mame: res.text. temp_low

Description: | Text to send on low temperature.

Temperature too low

Data / Encrypted String:
Note that binary Internal objects should not be changed, as it is possible that the content is
encrypted.
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Mame: network.lanl

Description: | Configuration for Ethernet netwark

Size: 22 =

0000 03 00 00 00 00 00 Q0 Qo
0008 00 00 00 00 00 00 00 G0
0010 00 00 00 00 00 00

Float:

Mame; I config.max_temperature

Description: || srgest temperature measured

24, 500000

2.3.9.7 Device: Execution

2.39.71 Device: Execution

The commands in the "Execution” menu allows you to manipulate the state of a connected
RTCU device. Through this menu, it is possible to "Halt" the execution of a connected RTCU, as
well as to "Reset" a device as seen below.

Halt
(3 | Reset

The individual items:
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239.7.2 Execution: Halt

This stops the execution of VPL programs in a connected RTCU device. All outputs are set to
their inactive state, and all program executions of VPL tasks/programs cease.

23.9.7.3 Execution: Reset

This command will reset the connected RTCU. This has the same effect as powering the device
off and then subsequently on again. In case of a remote connection the reset will be delayed until
the session is disconnected.

2.3.9.8 Device: Network

23981 Device: Network

By using the following menus, it is possible to configure the network features which are found on
some RTCU devices. Please consult the technical documentation for the actual RTCU device.

Metwork Settings
RTCU Communication Hub Settings
Port Forwarding Rules

Console

The individual items:

Network Settings

RTCU Communication Hub Settings
Port Forwarding Rules

Console

23982 Network: Network Settings

This dialog allows one to manage the network configuration on the device. Please consult the
technical documentation for the actual RTCU device regarding availability of TCP/IP.

The Cellular tab:

This tab allows one to set all relevant parameters for making a TCP/IP connection using the
cellular module.

The parameters for the TCP/IP setup, must be supplied by the network operator that has
supplied the SIM card.
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Metwork settings
Cellular | LAN 1| LaN2 | wian| 4P |

APN: -

— Advanced settings

Userd: I
Passward: I
Authentication: |PAP+CHAP |
Modem Init:

— Metwork settings
[¥ Get settings automatically

IP: jo.0.0.0
Subnet: jo.0.0.0
Gateway®: | 0 .0 .0 .0
DNS 1: jo.0.0.0
DNS 2: jo.o.0.0
~NAT

Gateway: r

Fetch Aply | Defaut |

Close |

Using the "Fetch" button it is possible to read the current configuration from the connected
RTCU, and the "Apply" button will store the current configuration in the connected RTCU device.

The parameters are:

Userid:
The userid that must be used in order to establish the connection

Password:
The password that must be used in order to establish the connection

Authentication:
Select the correct authentication method (normally PAP+CHAP)
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Modem init:

Type any other initialization parameters that needs to be sent to the GSM module to setup a
mobile network connection. This field should normally be left blank.

When operating in a specialized GSM network environment with no DNS server it is possible to
enter the parameter: $ONS=0 (firmware V3.10 and later). This will disable the DNS look-up sanity
check that is implemented in the firmware.

The default is $DNS=1 that enables the DNS look-up check. Also refer to the netSetMonitorParm
function for information on DNS lookup.

Get settings automatically
When this is selected the Network settings (IP, Subnet, etc.) are ignored.

IP:
The IP address of the RTCU (if 0.0.0.0 a dynamic address is used)

Subnet:
Subnet to be used (normally 0.0.0.0)

APN:
The APN name that is to be used for the connection
The dropdown list contains a history of APN's fetched from or written to RTCU devices.

DNS 1:
IP address of Domain Name Server 1 (if 0.0.0.0 this will be negotiated with provider)

DNS 2:
IP address of Domain Name Server 2 (if 0.0.0.0 this will be negotiated with provider)

Gateway IP:
IP Address of the network gateway (normally 0.0.0.0)

NAT
This is where the NAT parameters, available for the interface, are configured. (See network for
information)

Gateway
When this is selected the interface will act as a gateway to the internet.

The LAN tab(s):

This tab allows one to set all relevant parameters for making a TCP/IP connection using the LAN
network interface.
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Metwork settings

Cellar LANT |Lan2| wian|ap |

& Obtain an IP address automatically
" Use the following settings:
IP: [0.0.0.0
Subnet: [o.0.0.0
Gateway®: | 0 .0 .0 .0
% Obtain DMS address automatically
" Use the following settings:
DNS 1: [o.0.0.0
DNS 2: [0.0.0.0
—MNAT
Gateway: r
Forwand: r
—DHCP
Enable: r
Lease time: |12 j
R ange start; I 0 . D
Fange end: I 0.0 0.0
Static DMS: [
DNST: [0 .0 .0 .0
DNEZ [0 .0 .0 .0
Fech |  Apply |  Defaut |

Close |

If "Obtain an IP address automatically" is selected, it will use DHCP to determine the IP address,
other wise it will use the static configuration with the following parameters:

IP:
The IP address of the RTCU

Subnet:
Subnet to be used

Gateway IP:
IP Address of the gateway
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If "Obtain DNS address automatically" is selected, the DNS configuration provided from DHCP is
used, otherwise the DNS servers with the following parameters are used:

DNS 1:
IP address of Domain Name Server 1

DNS 2:
IP address of Domain Name Server 2

NAT
This is where the NAT parameters, available for the interface, are configured. (See network for
information)

Forward:
When this is selected socket connections will be forwarded to the Gateway interface.
If multiple local networks are present, socket connections will be forwarded to these as well.

Gateway:
When this is selected the interface will act as a gateway to the internet.

DHCP
This is where the DHCP server parameters are configured (See network for information)

Enable:
When this is selected, the DHCP server will listen for requests from the interface

Lease time:
The number of hours before a client must renew their address.

Range start:
The range of dynamic addresses starts with this address.

Range end:
The range of dynamic addresses ends with this address.

Static DNS:
When this is selected the DNS servers with the following parameters are used:

DNS 1:
The IP address of DNS server 1.

DNS 2:
The IP address of DNS server 2.

The WLAN tab:

This tab allows one to manage the wireless networks that can be connected to using the WLAN
network interface.
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Metwork settings

Cellular | LAN 1| LAN2 WLAN |ap |

MNetwaork
2
3
4
B
&
7
8
9
10

Edit | Delete |

— NAT

Gateway: r

Fetch Aply | Defaut |

Close |

NAT
This is where the NAT parameters, available for the interface, are configured. (See network for

information)
Gateway
When this is selected the interface will act as a gateway to the internet.

This dialog allows one to set all relevant parameters for making a TCP/IP connection using the
WLAN network interface.
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WLAN network setup

5510

| 5510

—security settings
Type: |weappaz-Psk v |

Passphrase;

—Metwork settings

* Obtain an IP address automatically
™ |Uze the following settings:

IP: o .0 .0 .0
Subnet: o .0 .0 .0
Gateway IP: o .0 .0 .0

¥ Obtain DNS address automatically
" Use the following settings:

DMS 1:
DNS 2:

. b .0 .0
. 0.0 .0

|n
| o

QK I Cancel

SSID:
The name of the wireless network

Security settings:
The parameters for the security of the network
If "Obtain an IP address automatically" is selected, it will use DHCP to determine the IP address,

other wise it will use the static configuration with the following parameters:

IP:
The IP address of the RTCU

Subnet:
Subnet to be used

Gateway IP:
IP Address of the gateway

If "Obtain DNS address automatically” is selected, the DNS configuration provided from DHCP is
used, otherwise the DNS servers with the following parameters are used:

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com



RTCU Integrated Development Environment 113

DNS 1:
IP address of Domain Name Server 1

DNS 2:
IP address of Domain Name Server 2

The AP tab:

This tab allows one to set all relevant parameters for accepting TCP/IP connections using the AP
network interface. (See network for information)

Metwork settings

Cellular | LAN 1| LAN2 | wLan AP |

S551D:

5510 broadcast: W

Country: ILIS ;I
Channel: Iﬂ :I
— Securty settings
Type: INnne j
— Metwork settings
IP: [o.0.0.0
Subnet: fo.0.0.0
—MNAT
Forward: r
—DHCP
Enable: r
Lease time: |12 :I
Fange start; I 0.0 0.0
R ange end: I o .0 .0 .0
Static DMS: [T
DNET: [0 .0 .0 .0
DHSZ [ 0.0 .0 .0
Fech | ooy | Defaur |

Close |

SSID:
The name of the wireless network.
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SSID broadcast:
When this is selected, the SSID will be broadcast to all possible clients.

Country:
This is the country where the AP is located.
The ISO 3166-1 standard is used for the country code.

Channel:
The channel used to communicate.

Security settings:
The parameters for the security of the network.

IP:
The IP address of the RTCU

Subnet:
Subnet to be used

NAT
This is where the NAT parameters, available for the interface, are configured. (See network for
information)

Forward:
When this is selected, socket connections will be forwarded to the Gateway interface.
If multiple local networks are present, socket connections will be forwarded to these as well.

DHCP
This is where the DHCP server parameters are configured (See network for information)

Enable:
When this is selected, the DHCP server will listen for requests from the interface

Lease time:
The number of hours before a client must renew their address.

Range start:
The range of dynamic addresses starts with this address.

Range end:
The range of dynamic addresses ends with this address.

Static DNS:
When this is selected the DNS servers with the following parameters are used:

DNS 1:
The IP address of DNS server 1.

DNS 2:
The IP address of DNS server 2.

23983 Network: RTCU Communication Hub Settings
This dialog allows one to set all relevant parameters for making a connection to a RTCU

Communication Hub using TCP/IP.
Please consult the technical documentation for the RTCU Communication Hub for further.
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The Server and Fallback pages are displayed when NX32L architecture devices, running
firmware 1.54.00 or later, are connected.
The Settings and Advanced pages, will be displayed for other devices.

The Fallback configuration is used in relation to secure connections to the RCH. It is designed to
avoid connectivity loss to a device if for example the certificate has expired. In that case it will
resort to the non-secure Fallback connection.

The Fallback configuration will also be used of the Server configuration is not enabled.

See gw: RTCU Communication Hub / Gateway for further details.

RTCU Communicatiocn Hub settings RTCU Cemmunication Hub settings
Settings |Advanced| Settings  Advanced
Enable: v ¥ Encryption Key:

01 23 45 &7 8% AB CD EF
0l 23 45 &7 8% AB CD EF

IP: lowrouds
Part: IW j

Key: Ir Max connect attempts: I3— :ll
Max send attempts: I5— :ll
Response timeout |‘1~5— j
Keep alive freq: IF j

Fetch fpply | Defaut | Fetch fpply | Defaut |

Close | Close |
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RTCU Communication Hub settings RTCU Communication Hub settings
Server | Fallback | Server Fallback |
Enable: Enable:

Auto connect:
Secure connection:

v
v
-
|P: Igw.rtcu.dk |P: gw rtcu.dk

5

Part: 5001 = Part: 5001 =
Interface: Im

Key: IT = IT
[¥ Encryption Key: [¥ Encryption Key:

01 23 45 &7 &% RB CD EF
01 23 45 &7 8% BB CD EF

Max connect attempts: I.'EI. _Ij Max connect attempts: I.'EI. _Ij

01 23 45 &7 &% BB CD EF
01 23 45 &7 8% BB CD EF

Max send attempts: 5 ;I Max send attempts: 5 ;I

Response timeout: 45 _I Response timeout: 45 _I

Keep alive freq; 300 = Keep alive freq; 300 =
Fetch Apply |  Defaut | Fetch Apply |  Defaut |

Cloze | Cloze |

By using the "Fetch" button, it is possible to read the current configuration of the connected
RTCU, and the "Apply" button will store the current configuration in the connected RTCU device.
If "Default" is activated, a default set of parameters will be loaded into the entry fields of the dialog.

The parameters are:

Enable:
Control whether the configuration should be used.

Auto connect:
Control whether the device should connect to the server automatically when the network interface
is available.

Secure connection:
Control whether a Standard connection or Secure connection is used to connect to the server.

IP:
The IP address (or symbolic name) of the RTCU Communication Hub.

Port:
The port number that is to be used for communicating with the RTCU Communication Hub (this
is set in the RTCU Communication Hub).

Interface:

The network interface to use when connecting to the server. (see Network for available
interfaces)
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The fallback configuration will always use the cellular interface unless it is changed with
gwSetMedia or rchinterfaceSet.

NX32L architecture devices in recovery and fault mode will try all the interfaces, starting with the
currently selected interface.

Key:
The key value that is to be used when communicating with the RTCU Communication Hub (this
is set in the RTCU Communication Hub).

Advanced parameters, no changes normally needed:

Encryption Key:

The 128 bit long key used for encryption of data sent to and received from the RTCU
Communication Hub.

The encryption in the device can be enabled/disabled using the Encryption Key checkbox.

It is not possible to use the encryption option with secure connections.

Note: the encryption key cannot be read directly from the device and will replaced with all zeros if
such is attempted with "Fetch from RTCU".

Maximum connect attempts:
This is the maximum number of connection attempts to the RTCU Communication Hub before
the reconnecting the mobile network to the GSM network.

Maximum send attempts:
This is the maximum number of send request attempts before the send fails.

Response timeout:
This is the time spent waiting for a response, and it is specified in seconds.

Keep alive frequency:

Frequency for sending self-transactions through the RTCU Communication Hub (number of
seconds between self-transactions).

The purpose of the self-transaction is to ensure a healthy two-way communication channel
through the RTCU Communication Hub.

For applications that are only sending data from the device to the server, this frequency can
safely be increased.

Setting the value to zero will disable the self-transactions completely.

23984 Network: Port Forwarding

This dialog shows the port forwarding rules in an NX32L device.
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Port Forwarding

Index | Protocol I External P'urtl Internal IP Address I Internal Port I #

01 TCP 2000 192.168.1.153 5020
02
03
04
05
0e
o7
03
9
10
11
12
13
14
15

Clear | Fetch Apply Close

By using the "Fetch" button, it is possible to read the current port forwarding rules of the
connected RTCU, and the "Apply" button will store the current port forwarding rules in the
connected RTCU device.

The 'Clear' button will remove all the rules from the dialog.

Double-click on a rule to edit the parameters.

The Port Forwarding rules can be modified from VPL with the netPortForwardSet function.

The parameters are:

Index
This is the rule number.

External Port
This is the port where incoming connections are forwarded from.

Protocol:
This is the protocols which are affected by the rule.

Internal IP Address:
This is the IP address where communication is forwarded to.

Internal Port:
This is the port where communication is forwarded to..

Port forward rule edit dialog:
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Port Forward Rule

External Port: I 000 ::I
Protocol; V¥ TCP [~ upp

Internal IP address: I 197 .168 . 1 . 153
Internal Paort: I 5020 ﬁ

QK I Cancel |

This dialog is shown when editing a rule.
The parameters are the same as the Port forward dialog.

23985 Network: Console

The "Network Console" opens up a "window" into the inner workings of the TCP/IP stack, as well
as the network console on the RTCU. The Network Console is an advanced tool that will usually
be operated under the guidance of Logic IO.

The console is only available during a direct cable connection to the device.

Ll it

115:19 -= thConnectionMonitor, state=2, activity=18 -
15: 24 -» thConnectionMonitor, state=2, activity=19

15:29 -= thConnectionMonitor, state=2, activity=20

15: 34 -» thConnectionMonitor, state=2, activity=21

15:39 -» thConnectionMonitor, state=2, activity=22

15:44 -» thConnectionMonitor, state=2, activity=23

15:49 -» thConnectionManitor, state=2, activity=24

15:54 -=> thConnectionMonitor, state=2, activity=25

15:59 -» thConnectionMonitor, state=2, activity=26

16:04 -» thConnectionManitor, state=2, activity=27

16:09 -=> thConnectionMonitor, state=2, activity=23 |
16: 14 -= thBigE: autosd=4320, autosd_ds=4, alive_cnt=30, alive_cntg=30,heap=17
16: 14 -» thConnectionMonitor, state=2, activity=29

16:19 -=> thConnectionMonitor, state=2, activity=30

16: 24 -» thConnectionMonitor, state=2, activity=31

16:29 - thConnectionMonitor, state=2, activity=32

16:34 -» thConnectionMonitor, state=2, activity=33

16:39 -» thConnectionManitor, state=2, activity=34

16:44 -=> thConnectionMonitor, state=2, activity=35

16:50 -» thConnectionMonitor, state=2, activity=36

16:55 -» thConnectionManitor, state=2, activity=37

17:00 -=> thConnectionMonitor, state=2, activity=33

17:05 -= thConnectionMonitor, state=2, activity=39

17:10 -» thConnectionMonitor, state=2, activity =40

117215 -= thBigB: autosd=4320, autosd_ds=4, alive_ont=30, alive_cntg=30,heap=17
:17:15 -> thConnectionMonitor, state=2

m

BEEEEEEE855588885855888888

[=]

Enable I Clear list Save to file.. |
Disable | Close |
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By default, the network messages will be disabled and must be enabled by pressing the "Enable"
button. The "Clear list" button will clear the list box.

"Save to file" will open a dialog that allows you to select a file, onto which the complete log shown
in the list box will be saved.

The actual content and interpretation of the log messages are not to be discussed further. Please
contact your supplier for more information.

2.3.9.9 Device: Extension

2.39.9.1 Device: Extension

Platform extensions are supported under the NX32L execution architecture and allows the user to
develop and install Programs and Modules.
Please refer to the Platform Extension functions API section for further details.

Platform Extension

The individual items:

e Platform Extension

23992 Extension: Platform Extension

This dialog allows one to manage the platform extensions on device.

|
oo

Programs Modules |

HELLO.RMX Tag | Value

NTP.RMX path BASYSTEM\EXT\HELLO.RMX
version 1.0
description A simple Hello Word function

Uninstall

The Programs tab lists the RTCU program extensions that are currently installed in the device.
Similarly the Module tab lists the RTCU module extensions that are currently installed in the
device.

Both programs and modules are managed by the application through the extension API.

The program and modules are listed to the left, and a list of property tags for the selected
program is listed on the right.
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For more information see the Extension overview.

Platform Extensions are installed on a device as part of the project transfer.
See project view for information on how to add platform extensions.

Fetch
This fetches the information about all the programs and modules which is installed on the device.

Uninstall
This will uninstall the selected program or module from the device.
Uninstalling a program will not stop it if it is executing.

2.3.9.10 Device: Logon

Password reguired for connection to device.

cot_|

This function allows you to issue a logon to a connected RTCU device. Only after a successful
logon (or if the password field of the connected RTCU device is empty) is it possible to interact
with the RTCU device. It is possible through the "Set password" function, which allows you to
change the password.
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2.3.9.11 Device: SMS Messages

i Send/Receive SMS messages to/from device -
—Outgaoing SMS
Text message Send POLL... |
=]
Clear list |
—Incoming SMS

13:359:11 ->[9993]: Text mes3age

Clear list |
[T Autoshow Close |

Through this dialog, it is possible to send and receive SMS messages to/from a connected
RTCU device. All messages to/from this window will be using the phone number "9999". If an
SMS message is sent from within a VPL program using the gsmSendSMS() or the
gsmSendPDU() functions, it will be received in the lower window called "Incoming SMS".
Messages sent from the upper window will be received in the VPL program by either the function
blocks gsmincomingSMS or gsmincomingPDU - depending on if "Send" or "Send PDU" is
pressed.

When the "Autoshow" option is enabled, the window will automatically be shown when an SMS
from a connected device is received.
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If the "Send PDU" button is pressed, the following dialog appears:

Cal = )
Send PDU message‘

0000 48 &5 &C &C &F 00 00 00 Hello...
0008 00 00 Q0 00 00 00 00 00 ..eeen..
0010 00 00 Q0 00 00 00 00 00 ...eee..
0018 00 00 Q0 00 00 00 00 00 c.eeeen.
0020 00 00 Q0 00 00 00 00 00 s.wewnn.
0028 00 00 Q0 00 00 00 00 00 s.eeunn.
0030 00 00 Q0 00 00 00 00 00 s.eeeen.
0038 00 00 Q0 00 00 00 00 00 c.eeenn.
0040 00 00 Q0 00 00 00 00 00 s.wewwns
0048 00 00 Q0 00 00 00 00 00 c.neewns
0050 00 00 00 00 00 00 00 00 sessnwns
0058 00 00 Q0 00 00 00 00 00 ..eeen..
0060 00 00 Q0 00 00 00 00 00 ...eeen.
00eg 00 00 Q0 00 00 00 00 00 .c.eewnn.
0070 00 00 Q0 00 00 00 00 00 s.weeen.
0078 00 00 Q0 00 00 00 00 00 s.wewnn.
0080 00 00 Q0 00 00 00 00 00 .c.wewen.
00gg 00 00 Q0 oo e

-,

Length to Send:

Data Coding Scheme: I 0xF5

| Send message I

Close |

Through this dialog, it is possible to send binary messages to a connected RTCU.
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When a PDU message is shown, it is possible to double-click it, and this should invoke the
following dialog:

,
VewPoUmesage

0000 01 02 03 04 05 06 07 08 suweanas
0008 05 04 OB OC 0D OE OF 10 sausunns
0010 11 12 13 14 15 16 17 18 ..ee....
001g 1% 1a 1B 1C 1D 1E 1F 20 .......
0020 21 22 23 24 25 26 27 28 I"#5%e'(
0028 29 28 2B 2C 2D 2E 2F 30 )*+,-./0
0030 31 32 33 34 35 36 37 38 12345678
0038 39 3R 3B 3C 3D 3E 3F 40 9:;<=>7@
0040 41 42 43 44 45 456 47 48 ABCDEFGH
0048 45 48 4B 4C 4D 4E 4F 50 IJELMNOE
0050 51 52 53 54 55 56 57 58 QRSTUVHX
0058 55 54 5B 5C 5D SE 5F &0 YZ2[\]~_~
0060 &1 &2 63 64 65 66 &7 68 abcdefgh
0068 69 &R 6B 6C 6D 6E &F 70 ijklmnop
0070 71 72 73 74 75 76 77 TE gQrstuvwx
oove 79 7A 7B TC 7D TE TF 80 wz{l]l~..
0080 81 22 B3 B4 85 B6 B7 BE ........
0088 &89 B4 BB E&C sooo

Length: |14U

Data Coding Scheme: F#’-

Close

2.3.9.12 Device: I/O Monitor

The "I/O Monitor" function allows for examining the physical /O's of any connected RTCU device.
Using the drop-down box makes it possible to select the update method. Should "once" be
selected, the I/O status will be update every time the "Refresh" button is pressed.

If the mouse hovers over a label for an /O signal, the comment for that
VAR_INPUT/VAR_OUTPUT variable will be shown in a bubble.

Please note that the /O monitoring takes some seconds to complete - especially if the
connection to the RTCU is through a remote (modem) connection.

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com



RTCU Integrated Development Environment

I. I/O status for device

Devices — Digital inputs —— — Digital outputs —— —Analog inputs (10 bit resolution)
inputl @ outl |
Input 2 i out? [
Input 3 & Output 3 |
Input 4 & Qutput 4
Input 5 @ Jutput 5 |
Input & @ Output & :
|
|

Onboard | o analogl

MODLULE

0 Input 2

Input 3

Input 4

|
|
|
| Input 5
|
|
|

Input 7 & Cutput 7 Input &

Input & & Cutput 5
Input 9 & Cutput 9
Input 10 & Cutput 10
Input 11 & Cutput 11
Input 12 & Output 12
Input 13 & Output 13 —&nalog outputs (10 bit resolution)
Input 14 & Output 14 | oukput 1
Input 15 & Output 15 Dutput 2
Input 16 & Output 16 Output 3

|

|

| Cukput ¢
| Qukput 5
|

|

|

Input 7

Input &

DO OOOD OO OO

|

|

|

— Dipswitches LEDs |
@ SW 1 #@LED 1 |
|

|

Oubput &
Cukput 7
Oukput &

W 5w 2 @ LED 2
& W3 @LED 3
@ LED 4

Update frequency: IDnce ;I Close |

The "Devices" group lists the available devices with /O.
The Onboard device is the /O present on the RTCU device; the others, if present, are /O
Extension devices.

When the RTCU IDE connects with the RTCU device, the /O Monitor will query the RTCU device
for the number of /O available.

If the number of /O signals from the I/O Extension devices is

* a match with the current project:

The /O monitor will use the /O Extension devices from the project to determine the number of
devices, and the number of /O on each device.

* not a match with the current project:
The I/O monitor will use a 'super' device, to determine the number of devices, and the number of
I/O on each device.

The super device are defined to have 16 Digital inputs, 16 Digital outputs, 8 Analog inputs and 8
Analog outputs.
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2.3.10 Menu item: Window

2.3.10.1 Menu item: Window

By using the "Window" menu items, it is possible to manipulate the various windows found on
one's screen.

Mext Fil

Previous Fi2

Close all files

Close all but this file

Open Files...

The individual items:

o Next

e Previous

e Close all files

e Close all but this file

e Open Files...

2.3.10.2 Window - Next

This will activate and show the next open file.

2.3.10.3 Window - Previous

This will activate and show the previous open file.

2.3.10.4 Window - Close all files

This will close all open files.

2.3.10.5 Window - Close all but this file

This will close all open files, except the active file.
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2.3.10.6 Window - Open Files

Open Files
Mame | Path | Activate |
GreenHouse 1.vpl A
Save |
Close File(s) |
oK I

The Open Files dialog shows a list of all the files that are open in the editor.
The following actions can be performed on the list:

Activate
This will activate and show the selected file.
Only the first file is activated, if multiple files are selected

Save
This will save the contents of the selected files

Close File(s)

This will close the selected files.
A pop-up message will ask to save the contents of dirty files.
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23.11 Menu item: Help

2.3.11.1 Menu item: Help

By using the "Help" menu, it is possible to receive help on specific items, register the RTCU IDE
program, and to access the Online Examples and Tutorial.

When one has an active file, such as a VPL program file, it is possible to position the cursor on a
word in the program and then press Alt-F1. This will bring up the online help for that specific
word.

@ | View Help F1
Examples

Tutorial
Reqgister Product

About

The individual items:

e View Hel

o Examples
e Tutorial

e Register Product

e About

2.3.11.2 Help - View Help

This command will start the Windows Help system. One will be presented with the contents of
the RTCU IDE online help manual.

2.3.11.3 Help - Examples

This will give access to the Examples section of the online help.

2.3.11.4 Help - Tutorial

This will give access to the Tutorial section of the online help.

2.3.11.5 Help - Register Product

This command allows one to register the RTCU IDE product. This will enable us to send email
notifications when new versions, features etc. become available for the product.
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2.3.11.6 Help - About

About RTCU IDE

logic |®
The M2V Enabler
rcuce o

Compiler subsystem: 9,30

Copyright (C) 2021 by Logic IO, Denmark
www logicio .com

This command shows the current version number of the RTCU IDE program and a copyright
notice.
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2.4 Windows

]
241 Windows

The main windows of the RTCU IDE contains some other elements:

oM EdE View Projed  Setingn Dmulsice BN Dweice  Window  Help
D@ ahnx ac BlAA GG 0 sl seelnns.ce— Toolbars
MERBAG, DR, N L AW ] AR B30 DDk,
Praject Wiew e x [« i 10U i 1 L ¥ -
= ¥ Program 1% -
) Gopenboue Lp 17 INELUBE eteu.ins Editor
5 inchude 18
2 B ki 15 VAR _INPUT
&) lob, Gresnkicese 1(Goee 20 Sensor_L BOOL;
1 VO Extemsion 21 Bensor_H BGOL; & : Eor sEAtUES -
3 @ U i 22 Alarm clime INT: L] I ] " £ E esaag 1 8
= Brogect dmen 23 phome_number : STRIMG:
= Inkermal deew (PO 24 EMD VAR
e Paticem Extenman 13
2& VAN GUTTUT
a7 oue_Heatar ¢ BOOL;
28 ue_Ventilation : BOOL:
L asline ¢ BOOL:
k1] END VAR
3L |
Proi 32 [Cvan
33 ek g TON; d-dalay timar i1s declared. i
Dlﬂ'ﬂ ) e “ o o |
View = o
; A5187505 -» Building “GreenHouse 1°,
Drive A5157505 -» Compiling “GresnHouse 1.vEl",
A5157005 > Configuring eAegusion image,
uiew A5157105 -» GeneTasing "qreenhouse 1.vex®,
15157105 => GeneTating “qreenhouse 1.Tpo”.
15157105 -> Complesed,
Build window Status Bar
Find rﬂsutt[? ke O
. - '
evice Output
Prapect iw | Drive View ] st [T | ] ievire e
Ready Conned teme 00 1545 AP Unkn g R RAL SRR P ) TRG: k] by

The elements(except the status bar) can be dragged around to other locations if wanted.

Toolbars
Status bar

Editor Window

Project View
Drive View
Build Window
Find Results

Device Output
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2.4.2 Editor Window

ChUsershcoe\Documents\RTCU Projects\ExamplesyGreenhouse 1\GreenHouse Lwpl x] - |

71 timer (trig:= Sensor L OR Sensor H); -

72 1

73 // Detect leading edge on alarm:

T4 send alarm(trig:=timer.q);

75

T6 — IF send alarm.g THEN

T7 E—% IF Sensor L THEN

78 // =mend 8M3 for temperature too low

T3 g&rr.ll"‘nm"mm lohonanimhar-=nhaone number, mess

80 ELSIF Help on word... Alt+FL

81 iy , = too high

82 g ams Code Wizard ' :nne_num.bzr, mess

a3 - END_I] Cut Ctrl+X

i - END_IF; Copy Ctrl+C

85 END;

86 Paste Ctrl+V

a7 _END PROGRAM;

88 N i
1| 1 | 3

The editor provides syntax highlighting for VPL code and has a right click menu with the following
options:

e Help on word...

0 Opens the Online Help and attempts to find the documentation for the word at the location of
the cursor.

Code wizard

o Provides small code snipplets for all the available functions.

Cut

Copy

Paste
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2.4.3 Project View

2.4.3.1 Project View
Project View w 0 X

E|-- Program
... ] GreenHouse 2.vpl

@ Include

=- B Job

=2 User files

EE Project drive
Lo ) AllDonewav
----- if) Burglar.wav

i Negal.wav

£ >

Project Wiew  Dirive View

The Project View contains the project tree. Using this, it is possible to manage Program- and
Include files, as well as Jobs, /O extensions, Platform Extensions and User files, including Voice
messages.

When the mouse pointer is directed to one of the items in the project tree and subsequently right-
clicked, a drop-down menu will appear with a number of possible commands that can be
activated for the specified item. Please look on the following pages for an explanation of the
individual commands:

e Program
e Include

e Job
e /O Extension
e User Files

0 Project drive
o Internal drive

e Platform Extension

When a NX32 project is loaded, the Internal drive and Platform extension is removed.
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Project View * 0 X
EI-' Prograrm
...... |j GreenHouse 2wpl
@ Include
= Jeb

------ @ lob_GreenHouse_2 (Gree
..... E [/0 Extension
=15 User files
E|4_EI Project drive

...... qf) AllDonewav

...... -;,EI Burglar.wav

------ ~\,E| lllegalwav
------ -:.,EI SelOnOffway

< >

Project Wiew  Drive View

When an X32 project is loaded, the User files item is changed to Voice Messages and only
supports the management of voice files:
Project View w 0 X

EI-- Program
|j GreenHouse 2.vpl
@ Include
= Job
@ Job_GreenHouse_2 (Green
..... 5] 170 Extension
= -;,EI Voice Messages (17.4 %)
-;,EI SelOnOff.wav
.4} Burglar.wav

-:.,EI lllegal.wav
i) AlDoneway

L4 >

Project View  Drive View

2.4.3.2 Project View: Program

24321 Project View: Program

Right-clicking on the "Program” text in the project tree will make the following drop-down menu
appear:
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Mew...
Add...

Rernowe All...

The individual items:

"Remove All" will remove all Program files from the project. Please note that while the files are
not actually deleted from the disk, they are no longer referenced and included in the current
project.

Right-clicking on a specific file in the "Program™ section of the project tree will make the following
drop-down menu appear:

Edit
Translate

Remowve...

Open Containing Folder

The "Edit" command will open the file in the editor, so that you are able to make modifications to
it, save it, print it, and so on.

"Translate" will translate the Program file and report any errors that are found.

"Remove" will remove the file from the project (the file is not deleted - just removed from the
project).

"Open containing folder" will open the folder containing the file in Windows Explorer.

Note that it is not possible to use "Translate" on INC (Include) files.
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24322  Project View: New Program

P - ™
MNew pragram file u
Organize « Mew folder g== - (7] ‘
(3 B
'l':-? Favorites Mame Date modified Type S
|#] GreenHouse 1.vpl 01-04-2015 08:33 VPL code
= Libraries

Ll Computer

f! Metwork

4 L}

File name:

Save as type: |VPL files ("vpl)

' Hide Folders

This allows one to name the new VPL (Program) file.
A skeleton VPL program will be inserted in the file automatically upon creation.

24323 Project View: Add Program

-

Add program file

&

Organize Mew folder =~ 0 @ ri
B E
A~
X Favorites Mame Date medified Type
| #] GreenHouse Lvpl 01-04-2015 08:33 VPL code

= Libraries
1M Computer

Q‘! Metwork

<

File name: GreenHouse 1.vpl - ’VPL files (*.wpl)

I Open |vl ’ Cancel

This will add a VPL (Program) to the current project.
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2.43.3 Project View: Include

24331 Project View: Include

It is possible to add Include (.INC) files to a project in order for them to be managed from within
the project itself. Include files will not be separately compiled by the RTCU IDE but must be
included by a Program file (.VVPL) file by using the INCLUDE command.

Right-clicking on the "Include" text in the project tree will make the following drop-down menu
appear:

Add...

Mew 3

Rermowe All...

The individual items:

e Add
o New:
o File
o Folder

"Remove All" will remove all Include files from the project. Please note that while the files are not
actually deleted from the disk, they are no longer referenced and included in the current project.

Right-clicking on a folder in the "Include" section of the project tree will make the following drop-
down menu appear:

Add...
Mew ¥

Rermowve folder..

The individual items:

e Add
o New:
o File
o Folder
e Remove folder

Right-clicking on a specific file in the "Include" section of the project tree will make the following
drop-down menu appear:

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com



RTCU Integrated Development Environment 137

Edit
Remove...

Encrypt

Open Containing Folder

The "Edit" command will open the file in the editor, so that you are able to make modifications to
it, save it, print it, and so on.

"Remove" will remove the file from the project (the file is not deleted - just removed from the
project).

The "Encrypt" command will generate an encrypted version of the file. The encrypted file has the
same name as the source file with the extension "ENC" instead of "INC" and is located in the
same folder. For more information see Encrypted include file.

"Open containing folder" will open the folder containing the file in Windows Explorer.

24332  Project View: New Include

r MNew include file ' uw
Tl -
Organize « Mew folder ol 4 @
11;'3- Exoiae Mame . Date modified Type 5
| Greenhouse l.inc 01-04-201511:04 INC File
. Libraries

il Computer

?! Metwork

File name:

Save as type: ’]nclude files (".inc)

= Hide Folders

This allows you to name the new INC (Include) file.
Please note that Include files are not automatically compiled but must be included in a VPL
program by using the INCLUDE statement.
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24333 Project View: Add Include

& : )
Add include files 3
v |, % RTCU Projects » Examples » Greenhousel - || Search Greenhouse 1 Fe

Organize « Mew folder =~ 0 @
P Favorites Mame Date modified Type

__| Greenhouse 1.inc 01-04-201511:04 INC File
= Libraries

Ll Computer

“! Metwork

<

File name: Greenhouse l.inc - ’lnciude files (*.inc)

I Open |vl ’ Cancel

This will add an INC (Include) to the current project.
Please note that Include files are not automatically compiled but must be included in a VPL
program by using the INCLUDE statement.

2.4.3.4 Project View: Job

24341 Project View: Job

Right-clicking on the "Job" text in the project tree will make the following drop-down menu appear:

Add...
Remove All...

Print Configuraticn...

The individual items:

o Add
e Print configuration

"Remove All" will remove all Job files from the project. Please note that while the files are not
actually deleted from the disk, they are no longer referenced and included in the current project.
Please also note that the project is limited to 16 Jobs.

If you right-click on a specific job in the "Job" section of the project tree, the following drop-down
menu will appear:

RTCU IDE Users Manual © 2025 Logic 10, www.logicio.com



RTCU Integrated Development Environment 139

Configure

Remove...

Properties

The individual items:

o Configure
e Properties

"Remove" will remove the file from the project (the file is not deleted - just removed from the
project).

24342  Project View: Add Job

(16 Add joo e B o |
(I ). « et » bompis » Greembouses < | 4p || seorn e s )
Organize = Mew folder i= « i @

Y Favorites Mame B Date modified Type
| GreenHouse 1vpx 01-04-201511:29 VPX File

. Libraries
1M Computer

?‘! Metwork

<

File name: GreenHouse 1vpx - ’WK files (*.vpx)

I Open |vl ’ Cancel

This enables one to add a job to the current project. The following dialog will present itself:

i -
Jobproperties

Jobname: Ian_GreenHuuse_l

~,

Priority: {15t Priority (high)

In this dialog, you can name the job as well as select the priority of the job (high/low).

Please note that all tasks running at the same priority will be run sequentially - switching between
each job every cycle.
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Assuming for example that three jobs, A, B, and C, are running at the same priority, A would run
uninterrupted until END is reached, then B would run until END is reached, then C, then A again,
etc. In most cases, it is recommended that one uses true multithreading rather than creating
multiple jobs. Please see the section on Multithreading.

24343 Project View: Print configuration

The "Print Configuration" command will make a printout of the current I/O configuration. This will
show you which physical in- and outputs are used in your program (shown for each Job). This
makes it easier to create the actual connections to an RTCU device. It can also function as
documentation for the project.

A configuration printout can look like this:

Configuration of all 1/0O signals for project "G eenhouse-1.prj"
Printed 2001-01-02 11:04

I: Sensor_L Digital Input O
Sensorinput for |ow tenperature

| : Sensor_H Digital Input 1
Sensorinput for high tenperature

O Qut_Heater Digital Qutput O
Qut put to activate heater

O Qut_Ventilation Digital Qutput 1
Qutput to activate ventilation
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24.34.4  Project View: Configure Job

2.4.3.4.4.1 Project View: Configure Job

Job Variable Configuration
Program name: Last translated: By user:
greenhouse 140425 BW
— Type
I:. Sen=or_ L
1. Sen=or_H {* Digital input
I: klarn_tine " Digital oubput
I: phone_number
1 Out_Heater " Flex input
D Dut_Ventilation ' analog input
0 online
= analog output
™ Dipewitch
 LED
" From MEemaory
 To MEMOrY
" Constant
& Skring
—Value
. R Eyrra—
r Megate
= _umet |
BOOL
Set
Comment:
Fensnrinput for low temperature
(]4 | Flex inputs | Cancel |

This dialog allows one to configure all the configurable parameters of the selected Job - that is to
say all variables defined in the VAR_INPUT and VAR_OUTPUT sections.

Using the VAR _INPUT and VAR_OUTPUT sections, it is possible to assign in- and outputs, as
well as numerical constants, strings etc., to a Job. This means that even without access to the
the source file (.\VPL file) for a given Job, it is still possible to assign values to the various in- and
outputs of the program. In this way, it is possible just to distribute the .VPX file (Job file) and not
the source code (.VPL file) for a particular module.

The list in the left part of the dialog shows all the variables defined in the VAR_INPUT and
VAR_OUTPUT sections. The variables with an "I:" in front of them are inputs, and the variables
with an "O:" in front of them are outputs. When one of the variables is selected, the two fields at
the bottom of the dialog show the type and the comment field of the variable (that is to say the
text written with orange in the editor when the program is first entered). In the right part of the
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dialog, one can see a list with a variety of different types that you are able to assign to variables.
Some of these types are grayed out (not active for this particular type of variable).

NOTE: "Ignition" can be selected as an input when building an X32-, NX32- or NX32L-based
project (see Project: Settings).

Ignition refers automatically to the dedicated ignition input available on all devices. The actual
digital input depends on the device in question. For example for the RTCU MX2i series, this is
input 5, and for the RTCU CX1 series, this is input 1.

Variables of type BOOL can be negated by using the "Negate" checkbox. This is useful if you (or
someone else) designed a program for use with a particular sensor, for example a "normally
open" type, and the sensor you have in the actual application is a "normally closed" type of
sensor. By using the "negate" checkbox it is possible to negate a given in- or output.

When variables of an integral type, such as INT/DINT, are assigned to an analog in-/output, it
must always be taken into consideration what the actual range of the /O is. Using a 10-bit analog
input for example will yield a numeric range of 0..1023.

Using the memory /O type is it possible to write to or read from a memory location as described
in the memIORead and memIOWrite functions. Although there is 4096 memory locations
available only the first 256 can be configured from the Job configuration dialog.

At the bottom of this dialog, the selected variables type and comment will be shown.

Clicking the Flex Inputs button will show the Flex Input configuration dialog, for configuring flex
inputs as digital inputs.

2.4.3.4.4.2 Project View: Configure Flex Input

Flex Input Configuration X
01: Standard 1
02: standard 2 Mame: I Running 7
03: Standard 3
04: Standard 4 Input: |Flex 1 |
05: Input 5
06: Input & Type: IEland match ;I
07: Running 1 =
08: Running 2 Debounce: 0 — ms.
0%: Running 3 ~Lower Threshold
10: Running 4 {
11: Running 5 Rising: | I 180 vy
Falling: 17.5 y
14: Running 8 9]
15: Running 9
16: Running 10 —Upper Threshold
Rising: JI 210 y
Falling: JI Izc'-5 Y
Clear Set
(] 4 | Cancel |

This dialog allows one to configure the Digital Flex Inputs.
Please see the technical manual for supported devices for the electrical details.

Name
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The name which is displayed in the list of inputs in the Job configuration dialog.

Input

The physical flex input to use.

Type

The behavior of the input:
Standard - The input acts like any other on-board digital input.
Threshold - The input switches from OFF to ON, using the configured threshold.
Band match - The input switches from OFF to ON to OFF, using the lower and upper

thresholds.
Debounce

The number of milliseconds the value of the Flex input must be steady before the state is
considered valid.
The resolution is currently 50ms.

Lower Threshold / Threshold
This is the threshold where the input switches from OFF to ON when the input value rises.

The rising parameter is the threshold for the Flex input where the value changes from OFF to ON
when the input value is rising.
The falling parameter is the threshold for the Flex input where the value changes from ON to OFF
when the input value is falling.

Upper Threshold
This is the threshold where the input switches from ON to OFF while the input value rises.

The rising parameter is the threshold for the Flex input where the value changes from ON to OFF
when the input value is rising.
The falling parameter is the threshold for the Flex input where the value changes from OFF to ON
when the input value is falling.

Behavior when type is Threshold:

A

g N Falling

Behavior when type is Band match:
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24345

2435

24351
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Rising

Upper

Falling
Rising

Lower

L N,

Falling

Project View: Jobproperties

,
popeiec oot

Filename: I NGreenHouse 1.vpx

Jobname: IJub_GreenHuuse_l

Priority: |1st Priarity (high) Ll

carcl_|

This dialog allows one to change the properties of a job in the project. The file used for the job
can be changed - as can the name and priority of the job.

The priority of a job determines how much processing time each job will receive. A low-priority job
will make a pause of 10 milliseconds between each scan (BEGIN/END cycle). A high-priority job
will not have this delay.

Project View: I/0O Extension

Project View: I/O Extension

Right-clicking on the "I/O Extension" text of the project tree will make the following drop-down
menu appear:

Add...

Rermowe All...

The individual items:

e Add
o Remove All - this will remove all nets related to the project.

Right-clicking on a specific net in the "/O Extension" section of the project tree will make the
following drop-down menu appear:
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Add...
Edit...
Remove...

Rermowe All...

The individual items:

e Add

Edit

Remove - this will remove the net from the project (the devices of the net are also removed).
Remove All - this will remove all devices from the net.

Right-clicking on a specific device in the "I/O Extension" section of the project tree will make the
following drop-down menu appear:

Edit...
Setup Module...

Remove...

The individual items:

o Edit

e Setup module
¢ Remove - this will remove the device from the net.

24352  Project View: /O Extension net

& Master (" Slave
Address: I':'

—Connection

Port: IF‘rimary * I
Baud: Igﬁnu - I

Data bits: |8 =

Parity: INnne - I

Stop bits: |1 =

This dialog allows one to configure an /O Extension net.

Mode:
This is the role that the RTCU device will take on the net.
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e Master Inthis mode, the RTCU device will monitor the Inputs and Outputs of the remote
devices that are present on the net.
e Slave In this mode, a remote device on the net can monitor the available Inputs and
Outputs of the RTCU device.
Address:

This is the address of the RTCU device.
The address is only used when Slave mode is selected.

Connection:

This is the MODBUS configuration used to communicate with remote devices on the net.
The configuration will be set to MODBUS default values when a new net is added.

Note: When these values, apart from the port number, are changed, the new setting must be
deployed to the device with Setup device.

The port is enumerated as follows:

Port 0 Serial port 0

Port 1 Serial port 1

Port 2 Serial port 2

Primary Primary RS485 port
Secondary Secondary RS485 port

(If not present the primary RS485 port will be used)
(See ser: Serial port for more information)

Note: Not all RTCU devices have three serial ports. Please consult the technical manual for the
relevant model.
Note: The RTCU device will always use RS485 if the selected serial port supports this.

24353 Project View: I/O Extension device

~ Digital Inputs ——

Count IU
Index: IU

Megate r

~ Digital Outputs —

Count IU
Index: IU

Megate r

— Analog Inputs —

Count I 3
Index: I 30

— Analog Outputs —

Count I 0
Index; I ol

Bits: Bits:

Ij_ﬁ TI
Cancel |

This dialog allows one to configure an /O extension device.

Please consult the Technical Manual for the specific I/O Extension device for information about
what parameters to use.

In all MODBUS 1/O Extension devices delivered by Logic 10, there is detailed information on how
to set up the module and what to enter in the set-up dialog.
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Name:

This the name of the Device.

The name is used to identify the device in the Job configuration dialog, in the /O monitor window,
and in the Emulator.

The name is limited to 6 characters.

Address:

This is the address of the device. Each device on the net must have a unique address - all
devices are delivered with address 1 by default.

Note: When changing the address, the new setting must be deployed to the device with Setup
device.

Digital Inputs:
This is where the Digital Inputs are configured.
If there are no Digital Inputs in the device, set the parameters to 0 (zero).

Count:
This is the number of digital inputs on the device.

Index:
This is the index of the register used to read the state of the inputs. Only use this if the device
does not support the "Read digital inputs" command.

Negate:
This option will negate the state of the digital inputs on the device.

Digital Outputs:
This is where the Digital Outputs are configured.
If there are no Digital Outputs in the device, set the parameters to 0 (zero).

Count:
This is the number of digital outputs on the device.

Index:
This is the index of the holding register used to set the state of the outputs. Only use this if the
device does not support the "Write coils" command.

Negate:
This option will negate the state of the digital outputs on the device.

Analogue Inputs:
This is where the Analog Inputs are configured.
If there are no Analog Inputs in the device, set the parameters to 0 (zero).

Count:
This is the number of analog inputs on the device.

Index:
This is the index of the register used to read the state of the inputs.

Bits:

This is the number of bits used in the conversion.

This is used to give the correct range of values in the /O monitor and the Emulator.
Analog Outputs:

This is where the Analog Outputs are configured.

If there are no Analog Outputs in the device, set the parameters to 0 (zero).

Count:
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This is the number of analog outputs on the device.

Index:
This is the index of the holding register used to set the state of the outputs.

Bits:
This is the number of bits used in the conversion.
This is used to give the correct range of values in the /O monitor and the Emulator.

Note:
It is possible to access holding registers by treating them as Analog inputs (to read) or Analog
outputs (to write).

24354  Project View: Setup device

Setup device - [EX00

~Step 1

Warning: this will Halt the application
unning on RTCU,

Presvious | Mext |

This dialog allows one to configure a MODBUS device delivered by Logic 10 without having to do
so manually.
The step-by-step guide will show you how to connect the device to an RTCU device before setup.

If the device has analog in- or outputs, the first step changes to:

Setup device - [EX00

~Step 1
|5E|Ect the device configuration:

Maodel: IEX—EIUl? TI

Range: I—mto iy

Presious |

Model:
Select the model of the Device.
The drop-down list contains the models that are currently supported.

Range:
The range of the Input or Output.
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2.43.6 Project View: User files

2436.1 User files: Project drive

The Intellisync Project Drive supports additional user files, in addition to the application itself.
These user files can be Voice Messages or resources that the application needs.

It is possible to drag files and folders to move the item to a different folder. This includes moving
to or from the internal drive.

Note: When using X32 architecture projects, this part of the project tree is replaced by Voice
Messages

Right-clicking on the "Project drive" text of the project tree will make the following drop-down
menu appear:

Add...
Mew 3

Rermowe All...

The individual items:

e Add
o New:
o File
o Folder (Only available when using NX32L architecture projects)

0 Voice Message
e Remove all

Right-clicking on a folder in the "Project drive" section of the User files will make the following
drop-down menu appear:

Add...
Mew ¥

Remove folder..

Exclude

The individual items:

* Add
e New:
o File
o Folder
0 Voice Message
e Remove folder
o Exclude can be used to temporarily prevent a folder, including the files and folders contained
within, from being included in the RTCU Project Container.

n.b. Folders and files can be dragged and dropped.
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Right-clicking on a normal file in the "user files" section of the project tree will make the following
drop-down menu appear:

Open
Remowve...
Rename...

Open Containing Folder

Exclude
If the file is a .wav file, the following drop-down menu appears instead:

Play
Record Again...
Remove...

Rename...
Open Containing Folder

Exclude

The individual items:
"Open..." will open the file with the system editor, if it is not a known source file.

"Play" will play the selected voice message through the loudspeakers of your PC (This requires
your PC to have an audio card).

Record again
Remove

Rename

Open containing folder

Exclude can be used to temporarily prevent a file from being included in the RTCU Project
Container.

2436.2 User files: Internal drive

The user files in this branch will be stored on the internal drive in the device.
These files will automatically be transferred to an NX32L device when the project is
synchronized.

It is possible to drag files and folders to move the item to a different folder. This includes moving
to and from the project drive.

Note: This can only be used to update and add files, it is not possible to use this to delete existing
files.
Note: This part of the project tree is only present, when using NX32L architecture projects.

Right-clicking on the "Internal drive" text of the User files will make the following drop-down menu
appear:
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Rernowe All...

The individual items:

e Add

e New:
o File
o Folder

0 Voice Message
e Remove all

Right-clicking on a folder in the "Internal drive" section of the User files will make the following
drop-down menu appear:

Add...
Mew ¥

Remove folder..

Exclude

The individual items:

e Add
o New:
o File
o Folder
0 Voice Message
o Remove folder
e Exclude can be used to temporarily prevent a folder, including the files and folders contained
within, from being included in the RTCU Project Container.

Right-clicking on a normal file in the "Internal drive" section of the User files will make the
following drop-down menu appear:

Open
Remove...
Rename...

Open Containing Folder

Exclude
If the file is a .wav file, the following drop-down menu appears instead:
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Play
Record Again...
Remove...

Rename...
Open Containing Folder

Exclude

The individual items:
"Open..." will open the file with the system editor, if it is not a known source file.

"Play" will play the selected voice message through the loudspeakers of your PC (This requires
your PC to have an audio card).

Record again
Remove

Rename

Open containing folder

Exclude can be used to temporarily prevent a file from being included in the RTCU Project
Container.

243.6.3 User files: Add File

Add user file
|, « RTCU Projects » Examples » Voice Message - || Search Voice essage B
Organize Mew folder =~ 0 @
A~
'1':3' Favorites Mame Date modified Type
| | SelOnOff.wav 06-06-2014 16:58 WAV File
4 Libraries | SelOutMo.wav 06-06-2014 16:58 WAV File
| voicemessage.cfg 28-04-201511:46 CFG File
1M Computer | VoiceMessage.Ist 28-04-201511:46 LST File
|®| VoiceMessage.pr) 28-04-2015 16:26 Project file

€ Metwork | voicemessagerpc 01-04-201513:50 RTCU Project Con..
|| VoiceMessage.vpi 28-04-201511:46 VPIFile
|®| VoiceMessage.vpl 01-04-201513:31 VPL code
|| VoiceMessage.vpx 28-04-201511:46 VPX File
|| voICEmMESSageNsy 28-04-2015 11:46 VSX File

< |

File name: SelOnOff.wav

- ’AH files (*.4)

I Open |vl ’ Cancel

This will add a file to the project drive.
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2.4.3.64 User files: New File

MNew user file E

Organize « Mew folder = - (7] l
'l':-? Favarites Mame B Date modified Type 5
| GreenHouse 1.cfg 01-04-201511:29 CFG File
= Libraries __ Greenhouse l.inc 01-04-201511:04 IMNC File
| GreenHouse 1.Ist 01-04-201511:29 LST File
18 Computer ¥ GreenHouse L.pr 01-04-201511:29 Project file
| GreenHouse Lvpi 01-04-201511:29 WPI File
“! Metwork |® | GreenHouse Lvpl 01-04-201511:34 VPL code
|| GreenHouse Lvpx 01-04-201511:29 VPX File
| GreenHouse Lvsx 01-04-201511:29 VSX File

<

File name:

Save as type: IAIH'IIS (=2}

' Hide Folders

This command creates a new file and includes it in the current project.

2.43.65 User files: New folder

Mew folder

Folder name: I

K | Cancel |

This command creates a new folder in the current project.
The folder will not be created on the disk.

2436.6 User files: Remove All

ii Areyou sure that you want to remove all iterns in the selected section?

This will remove all the files in the section from the project.
The files will not be deleted, but remains on the disk.
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2.43.6.7 User files: Remove
P -
T A

r Are you sure that you want to remove the selected object from the
Fi k project?

This will remove the selected file from the project. The file will remain on the disk.
It is also possible to delete files by using the "delete" key

2436.8 User files: Remove folder

RTCU IDE

Are you sure yo