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Warranty and liability

Note The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These Application Examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
Application Examples and other Siemens publications — e.g. Catalogs - the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of the Siemens AG.

Secu rity Siemens provides products and solutions with industrial security functions that

mforma— support the secure operation of plants, systems, machines and networks.

tion In order to protect plants, systems, machines and networks against cyber
threats, it is necessary to implement — and continuously maintain — a holistic,
state-of-the-art industrial security concept. Siemens’ products and solutions only
form one element of such a concept.
Customer is responsible to prevent unauthorized access to its plants, systems,
machines and networks. Systems, machines and components should only be
connected to the enterprise network or the internet if and to the extent necessary
and with appropriate security measures (e.g. use of firewalls and network
segmentation) in place.
Additionally, Siemens’ guidance on appropriate security measures should be
taken into account. For more information about industrial security, please visit
http://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them
more secure. Siemens strongly recommends to apply product updates as soon
as available and to always use the latest product versions. Use of product
versions that are no longer supported, and failure to apply latest updates may
increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial
Security RSS Feed under http://www.siemens.com/industrialsecurity.

SIMATIC IOT2000 Getting Started
Entry-1D:109744106, V2.0, 04/2017 2


http://www.siemens.com/industrialsecurity
http://www.siemens.com/industrialsecurity
http://www.siemens.com/industrialsecurity

© Siemens AG Copyright year All rights reserved

Table of contents

Table of contents

Warranty and Hability ........ooooiiieiiiec e 2
1 LI LS PSPPI 4
1.1 OVBIVIEW..... ittt ettt sttt et e e sttt e e st e e s nnae e e e s nateeesnnareee s 4
2 REQUITEIMENTS ...ttt e e annee s 5
2.1 Required HardWare ...........cceveeiiiiiiiiiiece et e e 5
2.2 Required SOftWare...........uuuviie e 5
3 APPLICAtioN EXAMPIE ..ooiiiiiiii e 7
3.1 Eclipse IDE for C/C++ DeVEIOPEIS........ccovivvviiiiieee e 7

3.1.1 Integrate the I0T2000 Plugin into Eclipse IDE for C/C++
DEVEIOPELS .ottt ettt et 7
3.1.2 Program the Application Example in EClipSe ........cccovvviieiiiiiiennineeen. 10
4 CRECKIIST .. e e s 26
RelAted TINKS ... e e 27
6 L K0 Y PRSPPIt 27

SIMATIC IOT2000 Getting Started
Entry-1D:109744106, V2.0, 04/2017 3



© Siemens AG Copyright year All rights reserved

1 Task

1 Task

1.1 Overview

Introduction

This Getting Started shows how to create a sample program with the SIMATIC
I0T2000. This sample includes writing and reading a digital signal (USER LED of
the SIMATIC I0T2000)

To develop own C/C++ applications it is possible to use the Eclipse IDE for C/C++
developers. To download and run own C/C++ applications on the SIMATIC
I0T2000 there is an Eclipse Plugin available.

Overview of the automation task

The figure below provides an overview of the automation task.
Figure 1-1

Eclipse IDE
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2 Requirements

2.1 Required Hardware
This chapter contains the hardware required for this Setting up.

SIMATIC I0T2000

Two different versions of the SIMATIC IOT2000 are available. In order to use the
Eclipse Plugin the SIMATIC 10T2020 or SIMATIC 10T2040 is necessary.

SIMATIC I0T2020
Hardware Overview:
e Intel Quark® x1000
e 512 MB RAM
e 1 Ethernet Interface
e 1USB Host Type A
e 1 USB Client microUSB

SIMATIC I0T2040
Hardware Overview:
e Intel Quark® x1020
e 1GBRAM
e 2 Ethernet Interface
e 1 USB Host Type A
e 1 USB Client microUSB
e 2 RS232/485 interfaces
e Battery buffered RTC

2.2 Required Software
This chapter contains the software required for this Setting up.

Micro-SD Card Example Image

To use the full functionality of the SIMATIC IOT2000 a SD-Card Example Image
with a Yocto Linux Operating System is necessary to be installed. This Image is
provided through the Siemens Industry Online Support.

It can be downloaded here.

Eclipse IDE for C/C++ Developers

To create C/C++ projects for the SIMATIC 10T2000 the Development Environment
“Eclipse IDE for C/C++ Developers” is required.

The “Eclipse IDE for C/C++ Developers” can be downloaded here.

SIMATIC IOT2000 Getting Started
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I0T2000 Eclipse Plugin

To create executable application for the SIMATIC I0T2000 and download the
applications to the device with the development environment “Eclipse IDE for
C/C++ Developers” the IOT2000 Eclipse Plugin is necessary.

The 10T2000 Eclipse Plugin can be downloaded here.

10T2000 SDK

To compile executable application for the Yocto operating system for the SIMATIC
I0T2000 the IOT2000 SDK for Windows is necessary for Eclipse and the Plugin.

The Version of the I0OT2000 SDK has to match to the example image version and
is only for Windows operating systems

The I0T2000 SDK for Windows can be downloaded here.

Java Platform 64-bit (JRE)

To work with the Development Environment “Eclipse IDE for C/C++ Developers” a
Java Runtime Environment is required.

If this JRE is not installed yet the Development Environment is not able to start.
The required JRE can be downloaded here.

SIMATIC IOT2000 Getting Started
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3 Application Example

3

3.1

3.1.1

NOTE

Application Example

This chapter describes how an application can be created with the Eclipse IDE for

C/C++ Developers environment.

For learning purposes, a basic “Hello World” example will be implemented in

C/C++ with a blinking USER LED.

Eclipse IDE for C/C++ Developers

and transfer them via Ethernet to the SIMATIC 10T2000.

Integrate the IOT2000 Plugin into Eclipse IDE for C/C++ Developers

The following table describes the procedure to setting up the Eclipse IDE and

implement the SIMATIC 10T2000 plugin.

The Eclipse IDE makes it possible to implement projects in C/C++ Code in Eclipse

It is really important to start 7-Zip as administrator and not to move the extracted

folder after exctrating!

Make sure to use 7-Zip in Version >=16.0

Extract : C:\Users\siemens\ Desktop\iot2000-sdk-windows-2.1.2.1ar\i0t2000-sdk-windows-2.1.2.... [ws|

Extractto
C\00_Dat=\SDK_Destination_Folder - D

Password

1 object(s) select| Path mode:

|Fu|\ pathnames -

Show Password

Eliminate duplication of root folder

Qverwrite mode! Restare file security

Ask before overnwrite -

‘ 0K ‘ ‘ Cancel ‘ | Help

Table 3-1
No. Action

Download and install the Eclipse IDE for C/C++ Developers

Download the file “lOT2000_sdk_windows_2.1.2.zip”.

Start 7-Zip as administrator and unzip the downloaded file

“lOT2000_sdk_windows_2.1.2.zip”

Content of this zip-file is the file “iot2000_sdk_windows.tar”

4. Unzip the file “iot2000_sdk_windows.tar”.

C\Users\siemens\Desktop\iot2000-sdk-windows-2.1.2.tar\ =] P
File Edit View Favorites Tools Help
f = v @ = X i
Add Extract Test Copy Move Delete Info
b ] C\Users\siemens\Desktop\iot2000-sdk-windows-2.1.2.tar\, hé
Name Size Modified Created Accessed Attributes  Packed Size

10t2000-sdk-windows-2.1.2.tar 2144528 4., 2016-12-15.. 2016-12-20.. 2016-12-20.. A 21445284.

SIMATIC IOT2000 Getting Started
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No. Action

5. During the unzip procedure 7-zip wants the confirmation to replace existing files
with the I0OT2000 SDK specific files.
Confirm this dialog by clicking “Yes to All”

Confirm File Replace @

Destination folder already contains processed file.

Would you like to replace the existing file

C:\00_Data\SDK_Destination_Folderisysroot ...
4 13-yocto-standard\kemel\nef\neffilter|

xt_HL ko

4292 bytes

Modified: 2016-12-09 08:51:37

with this one?
Asysroots\ib86-nlp-32-poky-linux\libimod ... 4.13-yocto-standardikemel\nefinetfilter,
xt_hl.ko

3228 bytes
Modified: 2016-12-09 08:51:38

Yes to All l Auto Rename l
e ] [ wen |

SIMATIC IOT2000 Getting Started
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No. Action
NOTE: During the unzip procedure of the tar-file 7-zip show up messages
“Can not create hard link”
The messages are coming up because of the use of capital and small initial
letter (this is needed for Linux operating Systems) in the existing links of a
script which is running with the unzip of the tar-file.
These messages can be ignored.

100% Extracting C\Users\siemens\D ... -windows-2.1.2.tar E@
Elapsedtime: 00:09:59 Total size: 1998 M
Remaining time 00:00:00 Speed: 3414 KB/s
Files: 39336 Processed: 1998 M
Compression ratio 100% Compressed size 2008 M
Errors 14
Extracting
\sysroots\i586-nlp-32-poky-linwdtmp

2 Can notcreate hard link : C:\00_Data\SDK_Destination_Folder\sysroots\i586-nlp-32-poky-linuxiusrishare\terminfi =

3 Cannotcreate hard link : C:\00_Data\3DK_Destination_Folder\sysroots|i586-nlp-32-poky-linuxiusrishare\terminfi

4 Can not create hard link : C:\00_Data\SDK_Destination_Folder\sysroots|i586-nlp-32-poky-linuxiusrishare\terminfi

5 Can not create hard link : C:\00_Data\SDK_Destination_Folder\sysroots|i586-nlp-32-poky-linuxiusrishare\terminf| |

6 Can not create hard link : C:\00_Data\SDK_Destination_Folder\sysroots|i586-nlp-32-poky-linuxiusrishare\terminfi

7 Can not create hard link : C:\00_Data\SDK_Destination_Folder\sysroots|i586-nlp-32-poky-linuxiusrishare\terminfi

8 Can not create hard link : C:\00_Data\SDK_Destination_Folder\sysroots|i586-nlp-32-poky-linuxiusrishare\terminfi

9 Can not create hard link : C:\00_Data\SDK_Destination_Folder\sysroots\|i586-nlp-32-poky-linuxjusr\share\terminfi|

10 Cannotcreate hard link : C:\00_Data\SDK_Destination_Folder\sysroots\|i586-nlp-32-poky-linuxiusrishare\terminfi I

11 Cannotcreate hard link : C:\00_Data\SDK_Destination_Folder\sysroots\i586-nlp-32-poky-linuxiusrishare\terminfi

12 Cannotcreate hard link : C:\00_Data\SDK_Destination_Folder\sysroots\i586-nlp-32-poky-linuxiusrishare\terminfi

13 Cannotecreate hard link : C:\00_Data\SDK_Destination_Folder\sysroots\i586-nlp-32-poky-linuxiusrishare\terminfi

14 Cannotcreate hard link : C:\00_Data\SDK_Destination_Folder\sysroots|i586-nlp-32-poky-linuxusrishare\terminfi—

< | 11 3
Download the file “Eclipse_Plugin_IOT2000_V1.0.0.zip”.
Start 7-Zip as administrator and unzip the downloaded file
“Eclipse_Plugin_IOT2000_V1.x.x.zip”

8. Copy the Jar-File “com.siemens.cdt.iot2000.toolchain_1.x.x.jjjmmddhhmm.jar” to
the folder “dropins” of the Eclipse IDE for C/C++ Developers
[E=H R =
@O'l‘ I> eclipse-cpp-neon-1a-win32-x86_64 » eclipse » dropins I "‘?H Search dropins ,0‘
Organize ~ Include in library ~ Share with = Burn New folder = o~ J 0
I Favoriten “*  Name B Date modified  Type
| Favorites I . . . R
B =] com.siemens.cdtiot2000.toolchain_1.0.0.201612071112jar 12/7/2016 111.. Executable Jar File
W Links
My Documents

¥ My Music

E My Pictures =

B My Videos Select a file

to preview.

I Saved Games

[ Searches

| workspace

& Computer

< Floppy Disk Drive (A3

yunone Py :

1item
]
SIMATIC IOT2000 Getting Started
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3 Application Example

3.1.2

Program the Application Example in Eclipse

Install TCF Target Explorer

The following table describes the procedure to install the TCF Target Explorer to
set up a target connection to the SIMATIC 10T2000.

NOTICE

The following steps have to be done only once to install the TCF Target Explorer
for this instance of Eclipse.

Table 3-2

No.

Action

Start Eclipse IDE for C/C++ Developers with a double click to eclipse.exe

If the program is not able to start, an error dialog that Java JRE is missing
appears.

In this case the installation of the Java JRE is required.

The following Eclipse dialog will appear, select a workspace.
If the default folder doesn’t exist it will be created automatically.

< Workspace Launcher

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace:

v Browse...

| Use this as the default and do not ask again

l oK I l Cancel ]

If there is no Java JDK is installed on the Engineering Station a Warning dialog
appears at the start of Eclipse.

—

< Wrong or no JDK found (m23a)

Wrong or no JDK installation found on the system.

l % Creating and running IoT Java projects might cause unexpected behavior and errors.
Please install JDK version 1.8+ for 64 bit then restart Intel(R) System Studio IoT
Edition.

If you have already installed a compatible JDK, please add it to the path or to the Java
Eclipse preferences at:
Window (Eclipse on MAC) -> Preferences -> Java -> Installed JREs.

[ Do not show this message again.

——

In this case it is not possible to create and run Java projects. For this Getting
Started Java is not used.

Press “OK”

SIMATIC I0T2000 Getting Started
Entry-ID:109744106, V2.0, 04/2017 10
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3 Application Example

No.

Action

Click ‘Help -> Install New Software...’

F—
Run  Window Help1

vite v Q- { &% Welcome
(@ Help Contents
4 Search

Tips and Tricks...

Cheat Sheets...

% Perform Setup Tasks...

4§+ Install New Software...

i Eclipse Marketplace..
S About Eclipse

Show Contextual Help

Show Active Keybindings...

—imeCheciclor Undates

@ Installation Details

Ctrl+Shift+L

# Report Bug or Enhancement..

Choose ‘—All Available Site—" in ‘Work with’. Expand the options “Mobile and
Device Development” and select the package “TCF Target Explorer”.

2 Install

Available Software

Check the items that you wish to install.

Lo o]
o

Iwurk with:  --All Available Sites--

- Add...

type filter text

e
I‘ DuUU Mobile and Device Development I

% C/C++ GCC Cross Compiler Support
43 C/C++ GDB Hardware Debugging

.

O
[% C/C++ Memory View Enhancements

E@ C/C++ Remote (over TCF/TE) Run/Debug Launcher
E’% C/C++ Remote Launch

[@e Development Tools for Android (Incubating)

[@ Hierarchy Viewer for Android (Incubating)

[@ Hybrid Mobile Application Development Tools
[@ Native Development Tools for Android (Incubating)
[% Remote System Explorer End-User Runtime

E@ Remote System Explorer User Actions

E@ TCF C/C++ Debugger

em Fxplorer add-in

g
D@ TCF Target Explorer

[ selectan | [ Deselectan |

Details

Show only the latest versions of available software

|1 Show only software applicable to target environment

[¥] Contact all update sites during install to find required software

@ < Back

Find more software by working with the “Available Software Sites” preferences.

Version

9.2.0.201612061315
9.2.0.201612061315
9.2.0.201612061315
1.4.0.201605110929
9.2.0.201612061315
0.5.0.201605181018
0.5.0.201605181018
2.0.0.201603211426
0.5.0.201605181018
3.7.2.201610260947
3.7.0.201610260947
14.0.201606031137
1.4.0.201604292020
1.4.0.201603240930

[#] Hide items that are already installed

ﬁruup items by category What is already installed?

Next >

Einish Cancel

n

Confirm the Dialog with “Next >”

SIMATIC IOT2000 Getting Started
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3 Application Example

No.

Action

Confirm the dialog Install Details with “Next >”

2 Install = Eol =<

Install Details

—
Review the items to be installed. :).L
Name Version Id
» % TCF Target Explorer 1.4.0.201603240930 org.eclipse.icfte.tcf feature....

Size: Unknown
Details
A lightweight evolution of RSE for remote file system and process browsing, terminal access and debugger launch. i

More...

——
@' l < Back I” Next > | Einish
——

Accept the terms of the license agreement and start the installation with a click
on “Finish”

= Install o [ ]

Review Licenses

L]
) =

Licenses must be reviewed and accepted before the software can be installed.

Licenses: License text:
» Eclipse Foundation Software User Agreement Eclipse Foundation Software User Agreement
April 9, 2014 =

Usage Of Content

THE ECLIPSE FOUNDATION MAKES AVAILABLE
SOFTWARE, DOCUMENTATION, INFORMATION
AND/OR

OTHER MATERIALS FOR OPEN SOURCE PROJECTS
(COLLECTIVELY "CONTENT").

USE OF THE CONTENT IS GOVERNED BY THE
TERMS AND CONDITIONS OF THIS

AGREEMENT AND/OR THE TERMS AND
CONDITIONS OF LICENSE AGREEMENTS OR
NOTICES INDICATED OR REFERENCED BELOW. BY
USING THE CONTENT, YOU

(@] accept the terms of the license agreement! I

T do not accept the terms of the license agreement

@ Next > FEinish ] [ Cancel

SIMATIC IOT2000 Getting Started
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3 Application Example

No.

Action

Eclipse is now installing the selected Software Package

Installing Software

2 Installing Software B= @

Fetching org.eclipse.tcf.te.tcf.terminals.ui_l4..e//releases/neon/201612211000/plugins/ (28.27kB)

DiAIways run in background:

Runin Backgroundl l Cancel ] l Details >>

10.

After the installation is finished you have to restart Eclipse IDE for C/C++
Developers

You will need to restart Eclipse for the changes to take effect. Would you like to restart
now?

< Software Updates @

I.[ Yes II l No

Create a new project

The following table describes the procedure for creating a new project in Eclipse.

Table 3-3

No.

Action

Start Eclipse IDE for C/C++ Developers with a double click to eclipse.exe

If the program is not able to start, an error dialog that Java JRE is missing
appears.

In this case the installation of the Java JRE is required.

The following Eclipse dialog will appear, select a workspace.
If the default folder doesn’t exist it will be created automatically.

< Workspace Launcher (=2
Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

WV S eI C:\ Users\siemens\workspace_iot] v Browse...

[] Use this as the default and do not ask again

OK J I Cancel

SIMATIC IOT2000 Getting Started
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3 Application Example

No.

Action

If there is no Java JDK is installed on the Engineering Station a Warning dialog

appears at the start of Eclipse.

< Wrong or no JDK found

;lS

Wrong or no JDK installation found on the system.
Creating and running IoT Java projects might cause unexpected behavior and errors.

Please install JDK version 1.8+ for 64 bit then restart Intel(R) System Studio IoT

Edition.

If you have already installed a compatible JDK, please add it to the path or to the Java

Eclipse preferences at:

Window (Eclipse on MAC) -> Preferences -> Java -> Installed JREs.

[] Do not show this message again.

=

In this case it is not possible to create and run Java projects. For this Getting

Started Java is not used.

Press “OK”

Create a new project:
e File > New > Other...

& workspace - C/C++ - Eclipse
File |JEdit Source Refactor Mavigate

Search Project Run Window Help

SIMATIC IOT2000 Getting Started

Entry-1D:109744106, V2.0,

New Alt+Shift+N » | B Makefile Project with Existing Code =
Open File... [ C++ Project
3 Open Projects from File System... [E] CProject
[&] C/C++ Project
+\
Close Sk 4 Project...
Close Al Ctrl+Shift+W
Convert to a C/C++ Autotools Project
S Cirl+s Convert to a C/C++ Project (Adds C/C++ Nature)
e &9 Source Folder
Save Al Ctrl+Shift+5 | =% Folder
el [¢' Source File
Move... [i" Header File
Rename.. 2 | L9 File from Template
| Refresh s g Class
Convert Line Delimiters To y| O Task
Print... culep |C7 Example..
[
Switch Workspace » [T Other.. I Ctrl+N
Restart
= Import..
g Export..
Properties Alt+Enter
1 example.cpp [Test123]
2 example.cpp [TEST]
3 example.cpp [I0T_2000_Test]
4 example.cpp [I0T Test]
Exit
04/2017 14
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3 Application Example

No. Action

6. Choose “SIMATIC 10T2000 Project” and click “Next >”

= New

Select a wizard

Wizards:

type filter text

I?I@

> &= CfCes

- = Git

» = Oomph

+ = Remote System Explorer
» = RPM

4 TIC 1012000
H SIMATIC IOT2000 Project

m

Cancel

SIMATIC IOT2000 Getting Started
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3 Application Example

No. Action

7. Configure the Project as follows:
1. Assign a project name

2. Set the path of the unzipped tar-file of the “lOT2000 SDK Windows V2.1.2”
An example is shown in the following screenshot

J

[E=% EoR =5
@OvF (CA\00_Data\SDK_Destination_Folder| - ‘ +y | | Search SDK_Destination_Folder 2 |
Organize ~ Include in library > Share with ~ Burn New folder B= - j 9
r
Name Date modified Type Size
| sysroots 12/9/2016 9:40 AM  File folder
% environment-setup-i586-nip-32-poky-linu..  12/9/2016 9:23 AM  Windows Batch File 3 KB
relocate_sdk.py 12/15/2016 11:44 .. PY File 9 KB
site-config-i586-nlp-32-poky-linux 12/9/2016 9:23 AM  File 42 KB
version-i586-nlp-32-poky-linux 12/9/2016 9:23 AM  File 1KB
5 items

5 items

3. Click “Finish”

2 New SIMATIC I0T2000 Project

New SIMATIC IOT2000 Project
Create new SIMATIC IOT2000 Project.

Project Name: HelloWorld

BRI EON =

SDK Location: | SDK_Destination_Folder Browse...

Finish l [ Cancel

example code.

A new C/C++ project for the SIMATIC 10T2000 has now been generated with an

SIMATIC IOT2000 Getting Started
Entry-1D:109744106, V2.0, 04/2017
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3 Application Example

Set up the SIMATIC IOT target connection

The following table describes the procedure to set up a target connection to the
SIMATIC 10T2000 to download the C/C++ project automatically.

NOTICE

Precondition for the next steps are to be connected via an Ethernet cable from
your engineering station to your SIMATIC I0T2000 and you are able to “ping” the
SIMATIC 10T2000.

Table 3-4

No.

Action

If Eclipse is not running yet start Eclipse IDE for C/C++ Developers with a double
click to eclipse.exe

2. Click on the field “New Connection...”
& workspace - C/C++ - Eclipse
File Edit Source Refactor Mavigate Search Prgject Run Target
A g | % ~ 4 ~ Gl & New Connection... - I*Y $
[t5 Project Explorer &2 - % | ¥ = O
+ 5 HelloWorld
3. Select the option “Generic Connection” and click Next

< New Connection o [

Select a wizard

Specify the attributes of the target to connect to.

Wizards:

type filter text

= Generic Connection I

SIMATIC I0T2000 Getting Started
Entry-ID:109744106, V2.0, 04/2017 17
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3 Application Example

No.

Action

Click the button “Browse...” to list your available SIMATIC 10T2000.
Select your SIMATIC I0T2000 and click OK

& New Connection = [ & =]

New Connection

@ Please enter a value.

. ]
Connection Name:

Browse...

< Configure = @I

Select Target

Select the discovered target to create a connection for.
Add a proxy or target if not discovered automatically.

a (@ i crbond
i 73 TCF Agent (192.168.200.1)

Delete

[ Connect on finish

SIMATIC IOT2000 Getting Started

Entry-1D:109744106, V2.0,
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3 Application Example

No.

Action

After you have selected the SIMATIC IOT2000 Eclipse shows you an overview of
the connection. Check if everything is filled out correctly and click Finish.

< New Connection o =]

New Connection

Specify a name and attributes of the target to connect to
or click browse to create a connection for a running target.

Connection Name:  TCF Agent

Proxy(s):

Specify the transport type and properties:

Type: |TCP -

Specify the target agent’s address and port:

Host: 1921682001 Check...
Port: 1534

Specify additional target attributes:

Name Value New...

Edit...

Remove

["] Connect on finish

@' Next > [ Einish l l Cancel

SIMATIC I0T2000 Getting Started
Entry-ID:109744106, V2.0, 04/2017 19
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No. Action

6. Eclipse has set up the connection to the SIMATIC IOT2000 and tries to connect
to the target system. To check if the connection is established you can use the
dialog you can take a look to the Properties-View of the TCF Agent connection.

£ TCF Agent 192.168.200.1 2 =0
5 -
=3 Overview @
General Information } Services

This section describes general information about this target.

1

Connection Name: | TCF Agent

Transport
Select the transport type used to communicate with the target.

Type: |TCP -

Specify the target agent’s address and port:
192.168.200.1 v || Check.

1534 -

Details File System Processes Object Paths| Source Paths | Launches

Problems & Tasks Consolef] [ Properties &2 Y=o

TCF Agent 192.168.200.1

General Connection Properties

Name Value

_autoConnect e
ConnectState connected I
Flost T52.168.2001
D f5eeb614-38e0-4cc9-8ab8-ae7b7blee71f
LocalServices Diagnostics, Locator, ZeroCopy
Name TCF Agent
Port 1534
RemoteServices ContextQuery, Diagnostics, FileSystem, Locator, PathM:
TransportName Tce

7. If you would like to disconnect Eclipse from the target system SIMATIC 10T2000

and connect again, you can use the buttons next to the configured connection
2 workspace - C/C++ - TCF Agent 192.168.200.1 - Eclipse
Eile Edit Source Refactor Navigate Search Project Run Target Window |

mi g | ® v & ~ [ ™ TCF Agent 192.168.200.1
[ Project Explorer 2 = 8 ETCF Agent 192.168.200.1 &
ES|e ©

. &5 HelloWorld mg Overview

anaral Thfarmatian

SIMATIC I0T2000 Getting Started
Entry-ID:109744106, V2.0, 04/2017 20
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3 Application Example

Download Eclipse project to SIMATIC IOT2000

The following table describes the procedure to download the Eclipse project to the

SIMATIC 10T2000.

Table 3-5
No. Action
1. Make a right mouse click to the 10T2000 project and click Build Project to
generate the executable for the SIMATIC I0T2000.

[t5 Project Explorer 2 = O TCF Agent 192.168.200.1 B

= = | EE - I 3 3+ m>
n= New * ltd;

Go Into p"

Open in New Window
Show in Local Terminal »

raa;
& Copy Ctrl+C
Paste Ctr+V
¥ Delete Delete 10
Remove from Context Ctrl+Alt+Shift+Down
Source » L NUL
Move... raa:
Rename... F?2 ftaa::l
ia  Import.
iy Export. s
Build Project (1);
- W
Clean Project
! (1);

Refresh F5
Close Project
Close Unrelated Projects

Build Targets »
Index r
Build Configurations »
Validate

Show in Remote Systems view

SIMATIC IOT2000 Getting Started
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3 Application Example

No.

Action

Make right mouse click to the I0T2000 project and select the option ‘Run As -> 2

Remote Application’

[ Project Explorer 32 = 0 CF Agent 1

[¢ example.cpp ¥

New
Go Into

4|5 HelloWorl
> ¥ Binarieg
> [ Include
= 10T2001
> [€ exampl

Open in New Window
Show in Local Terminal
= Copy
Paste
® Delete
Remove from Context
Source
Move...

Rename...

Import...
Export...

EE

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Targets
Index
Build Configurations

Validate
Show in Remote Systems view
) Profiling Tools
Run As I
Debug As

Profile As
Restore from Local History...

% Run C/C++ Code Analysis
Team
Compare With
Configure
Source

% HelloWorld

Properties

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+Shift+Down

F2

F5

Alt+Enter

»

9." << endl;

(13, true, false);
ouT) 5

1);
9);

‘ I
v | B 2 Remote Application I

Run Configurations...

‘operties 4 Terminal 2

+ |[TCF Agent] (12/22/16 9:06 AM) &2

SIMATIC IOT2000 Getting Started
Entry-1D:109744106, V2.0, 04/2017
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3 Application Example

No.

Actio

n

current project.

[t Project Explorer 2

4 = HelloWorld

+ 35 binaries

> [m Includes

» (= [OT2000 Release,
- [¢ example.cpp

i | ® ~ & ~ [ e TCF Agent 192.168.200.1

Activate the TCF Agent option and set the destination path on the SIMATIC
10T2000 of the application. In this example the path is “/home/root/” and the
application is called “HelloWorld”.

Additionally you can assign a name for the connection
SRR R AR AR NCRSE S AR A

3. In the dialog “Run Configurations” you can set up the specific connection for the

4 Run Configurations

IR | BB
type filter text
[E] C/C++ Application
C/C++ Remote Appl
= Launch Group
4 [k Remote Application
[E: New configuratio
S Target Communicati

< | 1 »

Filter matched 6 of 6 items

\
@

4 Create, manage, and run configurations

Name: 10T2000

&k Main

~ Target

=

o

[ File Transfers| = Referenced Projects| = Common

| [)% TCF Agent 192.168.2001 |

~ Process
Image:
Arguments:

» Advanced

I/home/rcot/HellDWurld I

~ | Browse..

m

)

SIMATIC IOT2000 Getting Started
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3 Application Example

No.

Action

Navigate to the menu “File Transfers” and click Add.

In the new dialog fill in the field “Host” with the destination path of the Eclipse
project.

In the field “Target” you have to fill in the full destination path of the application on
the SIMATIC I0T2000. Click OK to continue.

£ Run Configurations =]
Create, manage, and run configurations @
AX[EFY | Name 10m2000
type filter text | Mai ‘lailre?ansfe;s l = Referenced Projects| Z] Common|
C++ Application
C++ Remote Application File Transfers
unch Group
mote Application = Host Target Add
10T2000 Connection Q\ C\Users\siemens\workspa.. >.. /home/root, l Edit J
: S | |
g = Edit (3|

Edit existing file transfer

® Change the host or target file/directory or the direction.

(@) Transfer from Host to Target
() Transfer from Target to Host

IHost; C\Users\siemens\workspace\HelloWorld\IOT2000 Release\HelloWorld v | Browse..

Target:  /home/root v | Browse..

SIMATIC 10T2000 Getting Started

Entry-1D:109744106, V2.0,
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3 Application Example

No.

Action

Navigate to the menu “Common” and select the option “Run”.

Click “Apply” to save the connection settings and click “Run” to close the dialog
and start the transfer of the application as well as the start procedure of the
application

& Run Configurations @
Create, manage, and run configurations : ;
S X| B %~

Name: I0OT2000

fype filter text [k Main | [ File Transfers | .= Referenced Project

C++ Application Bave e
C++ Remote Application

unch Group )
mote Application (£ Shared file:
1072000 Connection Display in favorites menu Encoding

rget Communication Frame ebu © Default - inherited (Cp1252)
[/ ©Run i © Other | 150-8859-1 -

Standard Input and Qutput
[¥] Allocate console (necessary for input)

| |

1

[ Input File:
Workspace... File System... Variables...
[] Output File: &
Workspace... File System... Variables...
PN T TT— D P—
Filter matched 6 of 6 items I Reyert Il Apply ]
@' [ Run I [ Close ]

In the Terminal Window in Eclipse you can monitor the output of the example
project “Hello I0T2000.” and additionally you can see the User LED blinking on
the SIMATIC 10T2000.

[2! Problems +=| Tasks & Consele [ Properties & Terminal

E /home/root/HelloWorld [TCF Agent] (12/22/16 10:16 AM) 2
Hello IOT2000.

Once you have set up the connection you can start the download and the
execution of the application by clicking the “run” button.

= - C/C++ - Hello /e le.cpp - Eclipse

file Edit Source Refactor Navigate Search Project Run Target Window Help
o~ | ® » & v [ [ TCF Agent 162.168.200.1 SRR ErvRinigrardy@ribor-RPrAavi®me 7 ([Fe B

§ = _ B 11072000
[ Project Explorer & O CITCFAQent192168.2001  [9 examplecpp 2
2% e ¥ 1 #include <iostream> Run As e
4 (5 HelloWorld 2 using namespace std; Run Configurations...
» & Includes 3 #include “mraa.hpp” Organize Favorites.

» (= 10T2000 Release

5
» [el examole.coo -

i

SIMATIC IOT2000 Getting Started
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4 Checklist

4 Checklist

This chapter contains a Checklist which summarizes all important steps in this
Getting Started.

Table 4-1
No. Action
1. Integrate the 10T2000 Plugin into Eclipse IDE for C/C++ Developers
2. Install TCF Target Explorer
3. Create a new project
4. Set up the SIMATIC 10T target connection
8. Download Eclipse Project to I0T2000

SIMATIC IOT2000 Getting Started
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5 Related links

5 Related links

Table 5-1

Topic

\1\ SIMATIC 10T2000 forum
www.siemens.com/iot2000-forum

\2\ Download SD-Card Example Image
https://support.industry.siemens.com/cs/ww/en/view/109741799

\3\ SIMATIC I0T2000 Setting Up
https://support.industry.siemens.com/tf/ww/en/posts/155642/

\4\ Operating Instructions

https://support.industry.siemens.com/cs/document/109741658/simatic-iot2020-
simatic-iot2040?dti=0&Ilc=en-WW

6 History

Table 6-1
Version Date Modifications
V1.0 09/2016 First version
V2.0 12/2016 Second Version with Eclipse Plugin
V2.0 04/2017 Added hint in chapter 3.1.1 (7-Zip)
V2.0 11/2017 Corrected Screenshot (Target Path)
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