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Introduction to C++ Export Plugin

Imagine the scenario where Dewesoft data can be analyzed and post-processed in any software you want. Of course, we
already support quite a lot of export formats, but not nearly all of them. With the help of the C++ Export Plugin, you can
extend Dewesoft to support whichever format comes to your mind. The output of the C++ Export Plugin is compiled into an
external library with .exp extension and will be automatically located and loaded on startup by Dewesoft.

A C++ Export Plugin example that will be shown throughout this tutorial can be obtained using the VSIX installer and will be

further explained in the next pages.



How to install the Dewesoft plugin template?

In order to start using C++ Plugin, you must have Visual Studio 2017 or Visual Studio 2019 IDE installed on your system.
Some of the reasons we have chosen Visual Studio are its functionalities, powerful developer tooling, like IntelliSense code
completion and debugging, fast code editor, easy modification/customization and many more.

Dewesoft plugin for Visual Studio development can be found on the Dewesoft webpage under Visual Studio 2017/2019
Development Tool. Note that you have to be logged in to access the C++ Plugin section. After downloading, just double-
click the VSIX file and the installer will guide you through the installation process.

DewesoftX Dewesoft Manuals & Plugins Drivers Developers Other
previous releases Brochures

= oo
B cerriugr

i C++ Plugin Examples 1,43 ME | 10.07.2020
A set of G++ plugin examples. & CppPluginExamples.zip
i C++ Plugin Headers 03.08.2018
Standalone C++ headers only (no wizard). & MUI3.zip
i Visual Studio 2017/2019 Development Tool 37,64 ME | 05.08.2021
Visual Studio 201772019 installer for Dewesoft plugin types in C++. & DewesoftX_Extensions.vsix

Once VSIX plugin is downloaded and installed you will be able to create the Dewesoft C++ plugin using the New project
window and selecting the DewesoftX C++ Export Plugin project. The template can be found with the help of the Search text
box (right top corner) in the online tab.

The new project window is accessed in File tab -> New -> Project.


https://download.dewesoft.com/list/developers/c-plugin?_ga=2.107340482.134439804.1629090991-509919185.1575287200
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Custom export call diagram

Before we jump to the programming part, we first need to explain how exporting in Dewesoft works. There are two types of
exports, channel-based, and value-based.

¢ Channel-based export - writes all data (and times) from one channel. Once all the samples are written, we start
writing another channel.
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¢ Value-based export - writes the N-th sample for each channel where N represents the time from start to finish. When
all N-th samples are written, N is increased by the time step of the channel with the highest synchronous rate.
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Export type can be defined inside get_ExportType() function.

The main difference between these two types of export is the sequence of functions that are called from start to finish of
the export. The sequence of function calls and their brief explanation can be found in the tables below.



Function

Comment

StartExport

Beginning of export, can be used to create file to be exported to

Startinfo

WritelnfoString

WritelnfoDate

Writelnfolnteger

WritelnfoSingle

Endinfo

Used to obtain basic information about exported settings like start time, number of
exported channels, storing type, datafile name, datafile storing time...

StartEvents

WriteEvent (called N times)

EndEvents

Used to obtain event information about the exported datafile like start and stop storing,
text events...

StartDataFolder Called on each separate start of storing
StartChannelEx o o .

- Write single values. Called multiple times for each stored single value.
WriteValue

StartTimeField

StartDataField

StartTimeField — used to obtain time unit
StartDataField — used to obtain channels unit and sample rate
These two functions are called for each channel

EndHeader Starting point when Dewesoft starts returning sample values
StartValue StartValue — returns relative time

WriteValue StartAbsValue — return absolute time

EndValue Dewesoft returning sample values

EndDataFolder Called when whole section from start to stop is exported
EndExport Called at the end of export

Value-based sequence of calls




Function

Comment

StartExport

Beginning of export, can be used to create file to be exported to

Startinfo

WritelnfoString

WritelnfoDate

Writelnfolnteger

WritelnfoSingle

Endinfo

Used to obtain basic information about exported settings like start time, number
of exported channels, storing type, datafile name, datafile storing time...

StartEvents

WriteEvent

StopEvents

Used to obtain event information about the exported datafile like start and stop
storing, text events...

StartDataFolder

Called at the beginning of each new data folder.

Set DataCount

StartTimeField

SetChannel

Set_DataCount

Called for each

SetChannel — used to obtain IChannel interface
Set_DataCount — used to obtain number of samples per channel

exported StartDataField — used to obtain channels unit and sample rate
StartDataField channel
EndHeader Starting point where Dewesoft starts returning sample values
StartValue First timestamp of sync channels
SetChannel
StartChannel .
WriteVal Dewesoft returning sample values
EndChannel
EndDataFolder Called when whole section from start to stop is exported
EndExport Called at the end of export

Channel-based sequence of calls




Example - exporting data as text to be imported into
Dewegoft P J P

As already mentioned, this example can be obtained using the MUI Plugin Wizard. If you are not familiar with the basic
settings MUI Plugin Wizard provides, you can read more about them in Basic custom plugin development in C++ under

Example: New C++ Plugin.

To create the same example as we are using in this tutorial, you have to select "Dewesoft Test Export Example" in the
combo box, as seen in the picture.

Dewesoft MUI3 Plugin d
Plugin generation options
Additional plugin info and options
Base class name:
Dewesoft Export Example

Selected example:
Empty project e

El'l'l project
Dewesoft Text Export Example

< Back Finigh Cancel

This example shows a complete example of how to create a text file, which can later be imported into the Dewesoft. It will
also serve as a solid foundation for your very own custom export. Once the project is created, you should be able to see the
following project structure.

Selution 'ProTuterialDewesoftExport’ (1 of 1 project)

4 [md Solution ltems

¢" .clang-format

[ .editorconfig

ProTutorialDewesoftExport

=-B References

5@ External Dependencies

f generated

fll interface

fll registration

T Ui

P

dewesoft_bridge.cpp
A dew bridge.h

++ example_writer.cpp

[F example_writer.h

icon.png

22 MUI-1.1.xsd

= ProTutorialDey Export.def

Most of the work is done in the selected files:


https://training.dewesoft.com/online/course/basic-custom-plugin-development-in-c
https://training.dewesoft.com/online/course/basic-custom-plugin-development-in-c#example-new-mui-project

o i folder - user interface and its actions are defined there
e example_writer files - endpoint where all export functionality should be added

Once the plugin is created and you stumble upon Error MSB8036: The Windows SDK version sdk_version was not found.
You should retarget your solution to use the one you have installed. You can do this by right clicking on your solution node
in Solution explorer and selecting Retarget solution.

Solution E}-:ZFI|E|fEI'

leanup
Batch Build...

figuratiocn Manager...

Manage MuGet Packa olution...

Restore MuGet Packages

ution E

ect Dep
ect Build O

Once the Retarget solution window is opened, you can select "Latest installed version" item.

Rewview Solution Actions

Retarget Projects

Select Windows SDK version for the following projects

Windows SDE Version: | 10.0 {latest installed version)
10.0 (latest installed version)
JALatchMath'Latch| 10.0.22000.0
Wgtesthgtestvexpr 10.0.15041.0
\LatchMathTest\Ld o Upgrade

0K | | Cancel




User interface and settings storing

To simplify export as much as possible, the user can only change one export setting - delimiter character. For that reason,
the MUI library has been added to the custom exports. In general, this library enables you to create a custom user interface
for interacting with users. If you are not yet familiar with the workflow of the MUI library, you can read about it in Basic
custom plugin development in C++. In our case, the user can choose between three characters (tab, comma, and
semicolon).

Every time Dewesoft is closed, the settings of the export plugin are reset. To avoid this we can store these settings and
reload them next time when Dewesoft opens. Functions for reading and writing settings are already prepared in the
example.

void ExampleWriter::write_ini_file(

{

ini("UI"]["DELIMITER"] = data_delimiter; // here we store the delimiter setting

update_location_of_dll();
std::ofstream out((location_of dll folder + "example _export.ini").c_str());
out << ini;

In our case, we only have one setting to save. To save (write) the setting, the following line of code is used where the first
bracket (eg. Ul) represents the group and the second bracket (eg. Delimiter) represents id for setting inside the group. User
can change the data_delimiter value by changing the selected item in ComboBox.

To read the setting value, we use the following function, where we need the same group and unique id for each value. If the
value is not stored at the moment of reading (eg. first-time running of application), we specify the default value for the

variable. In our case, that will be the comma (*,") character.

void ExampleWriter::read ini file()

{

update_location_of dll();

std::ifstream in((location_of_dll_folder + "example_export.ini").c_str());

in >> ini;

data_delimiter = ini["UI"]["DELIMITER"] | ","; // here we are reading the stored delimiter setting


https://training.dewesoft.com/online/course/basic-custom-plugin-development-in-c#example-gtest

Export output

Before we continue, we need to understand the format of the exported target format. In our simple case, our format
requires value-based data as well as single-value channels. Therefore, we will set the export type to etValueBased inside
get_ExportType function.

void ExampleWriter::get ExportType(ExportTypes* Value)

{
*Value = etValueBased;

Custom export in this example generates only one file, consisting of the header and the data. File name is obtained in
put_filename function, the file stream is created in the StartExport function. Data will be written later. To generate the
header part of the file we simply output all the available metadata about the datafile, separated with the new line.

void ExampleWriter::WritelnfoString(BSTR Description, BSTR Value)
{

write_to_output file(bstr_to_str(Description) + " - " + bstr_to_str(Value), true);

This is done in all functions that provide export metadata.

The header content can be seen in the picture below.

File name - C:\DXEProjects\DewesoftX\Dewesoft\Data\Test.dxd
Start time - DATE 08-10-2021

TIME 12:54:41

Number of channels - 8

Sample rate - 5000.000000

Store type - always fast

As per the data part of the file, the format requires the first row to contain channel names, while all other rows contain
values (each row contains N values, where N is the number of channels). To output the channel names, we use SetChannel
function, where we also check for export sample rate to be the same for all channels (which is also a requirement). If the
sample rates do not match, the export will exit and nothing will be exported.

To export the data, we use WriteValue function, its body can be seen in the code below. This function is called for each
sample, which is written to the file and is later followed with the delimiter or new line (if we just wrote to the last channel).
write_to_output_file was implemented in the example and will add string content to the output file.
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void ExampleWriter::WriteValue(float Value)

{
write_to_output_file(std::to_string(Value));
sample_counter++;
if (sample_counter % number_of channels == 0)
{
write_to_output_file("", true);
sample_counter = 0;
}
else
write_to_output file(get _data_delimiter_char());
}

If we now take a look at the data part of the output file, we can see that the data is organized and supports the Dewesoft

format. As you can see, the delimiter is semicolon (*;") character because it was selected in the combo box as a default
delimiter.

Export type

|ProTuhor1aDewesoFtElq::ort (*.tut) w |

Data presentation

|Full speed data v | Relative time v|

Settings
[ ]Export setup to xml file

[J1gnore gaps between triggers
[ ]Export per channel

deliniter:
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AT

1; &I

0.290527;
0.169067;
0.079956;

-0
-0

-0

-0

-0

-0

-1

-1

-1

-1

-1
-1

-1
-1

-1

.212708;
.287476;
-0.

469666;

.464783;
-0.

416565;

.135165;
.125403;
-0.
-0.

857849;
976257;

.896912;
-1.
-1.

115469;
159363;

.260681;
.383667;
-1.

470642;

.606750;
.561850;
.530151;
.755%81;
-1.
-1.

688232;
917725;

.906128;
.781006;
-1.

931152;

.988220;
.050171;
-1.
L171326;
.266235;
L103271;
.156582;
.204285;
.233582;
.3058570;

996155;

2; AI 3; AI 4; BRI 5; BRI &; AI 7; BRI &
1.487122; 3.975525; -0.862427; 36.883545; -3.660474; 1.0253%1; 24%.603271
1.413879; 3.988342; -0.910%50; 39%9.201355; -2.1148¢68; 1.7%4434; 255.889853
1.346130; 4.000854; -0.87554%; 41.542053; 0.6%274%; 4.6203¢61; 243.9%88037
1.062927; 3.919678; -0.612793; 43.652344; 2.748108; 4.431152; 263.641357
1.174622; 4.082642; -0.6579%5%; 45.445882%; 5.228167; ©.042480; 258.178711
0.956726; 3.9736%94; -0.546875; 47.727%¢66; B8.801270; 11.706543; 23%.685059
0.78826%9; 4.223633; -0.566101; 47.837830; 11.036682; 58.%66064; 230.041504
0.387878; 4.088745; -0.4%4080; 4%.746230; 12.528852; 15.167236; 243.465238
0.382080; 4.054871; -0.433655; 49.5%6474; 14.34763%; 15.344238; 246.124268
0.05828%9; 4.0386%6; -0.43151%; 4%.5%6474; 17.1813%6; 13.433838; 235.504150
-0.2175%0; 4.115%06; -0.539856; 495.956474; 19.32067%; 16.265869; 214.447021
-0.309448; 4.160461; -0.451355; 49.9%6474; 20.¢617676; 20.440674; 217.16308¢
-0.436707; 4.427185; -0.274656; 49%.9%6474; 21.19%036; 21.3680615; 226.623535
-0.646667; 4.411%26; -0.367432; 45.958474; 23.440552; 22.534180; 220.001221
-0.835571; 4.414673; -0.0968572; 49.934387; 24.322510; 25.3%0625; 214.508057
-1.004%44; 4.272766; -0.213013; 46.451233; 25.032043; 24.%2¢758; 217.681885
-1.263428; 4.350281; -0.2239%%9; 47.140503; 25.%33838; 27.001853; 207.031250
-1.303711; 4.337769; -0.215759; 45.495605; 25.59017%4; 27.818824; 203.9754G2
-1.502075; 4.406738; -0.113220; 43.293762; 25.787354; 29.473877; 197.418213
-1.304016; 4.584045; -0.041809; 40.286255; 25.7¢7517; 27.703857; 1985.251465
-1.407471; 4.619141; 0.252380; 38.636780; 25.19%3787; 30.926514; 176.17797%
-1.446838; 4.568176; 0.045776; 35.2355%6; 24.600220; 29.766846;, 182.312012
-1.462097; 4.641724; 0.296936; 33.435059; 22.927856; 30.236816; 1l6c.748047
-1.518860; 4.490%67; 0.183716; 29.530334; 22.29%3091; 30.352783; 159.57¢4dle
-1.59%6375; 4.6636%96; 0.290222; 25.9%68533; 20.362854; 30.676270; 150.835841
-1.437988; 4.579163; 0.3063%6; 22.352600; 18.6553%¢6; 36.566l62; 143.615723
-1.593323; 4.579773; 0.403137; 19.076538; 16.69158%; 34.838867,; 164.428711
-1.54445%5; 4.885559; 0.607910; 15.534973; 14.631653; 37.420654; 147.460838
-1.1%07%6; 4.8529%05; 0.669250; 13.01879%; 13.835144; 35.186768; 152.313232
-1.225553; 4.%02039; 0.643311; 7.93151%; 11.027527; 32.6%6533; 133.483887
-0.947266; 4.792480; 0.740356; 5.244446; 9.211731; 34.143066; 115.538551
-1.002808; 4.8376d46; 0.611877; 1.278687; 6.135559; 35.369873; 113.8%1602
-0.882263; 4.708252; 0.804749; -3.408813; 2.9586e79; 34.063721; 113.372803
-0.660706; 5.004578; 0.738220; -6.976318; 0.537109; 35.766602; 100.524502
-0.373840; 4.822083; 0.755005; -10.951233; -1.762390; 34.552002; 103.088379
-0.0878%1; 5.060425; 1.074524; -14.45159%; —-3.982544; 33.020020; 91.4306064
-0.102234; 5.030518; 1.053162; -17.324829%; —-6.768799; 33.349609; 78.55224¢

For the purpose of this Pro tutorial, we did not have to modify any Dewesoft internals. But if we wanted to, for example,
export any other channel type or stop the export we would need to send a notification to the Dewesoft. For example, if we
wanted to export array channels, we notify Dewesoft by returning True when calling the evSupportsArray function. This
needs to be done inside DewesoftBridge::OnEvent function. There are many other events that can be used for notifying or
sending info to the Dewesoft but they will not be covered in this tutorial.
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Testing the output

Of course, the whole point of exporting the data is to be able to get the data in another form (to be able to open it in another
software), but we will just open the exported data file again in Dewesoft. Exporting from Dewesoft and importing into
Dewesoft does not make much sense, but for the purpose of this pro tutorial, this should wrap the whole thing into a
complete example.

In order to test this, you need the Txtimport plugin. Once downloaded and added to the addons folder, you should be able to
see it under Analyse and Import.

After selecting newly exported file, you should set correct settings (panel on the left). The delimiter should be the same as
the one you exported with! In our case, that was semicolon (*;").

Text Files (*.tet)
Dewesoft data file name
|ProTut::riaIExaraneExporﬂ |
Folder
C:\DXEProjects\Dewesoft\DEWESoft\Datal,
Importing options
Preview:
File encoding |Auto - | ﬂ Type Channel 0 | Channel 1| Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel 6 | Channel 7 A
S ||:| = 7 | ValueO | 0.250527 1487..  3.975..  0.862.. 3683..  -3.860.. 1025..  249.6.
8 | Valuel | 0.16%067 1.413..  3.988..  -0.910.. 39.20..  -2.114.. 1794..  255.3...
Drzmm] gyt | | Z value2 | 0.079956  1.346...  4.000..  -0.875.. 4154,  0.692..  4.620..  243.9..
Charnels bpe: |5ync v| 10| Value3 | 0.212.. 1062..  3.919.. 0.612.. 43.65.  2.748.. 443L.  2636..
Time farmat: Abs time [DD.MM .S bhemm:ss B NN 07 | L1 | 4082 | O657.. ) 454 | 37 | G0 | 2L
12 | Value5 | -0.469... 0.85..  3.973.. -0.546... 47.7Z..  &.80L.. 1170..  239.6...
Tiime 2are; UTC time (13 | Vale6 | 0.464.. 0788 4223,  0.566.. 47.83. 11.03..  8.966..  230.0...
el EE |EDDD 14| Vaue7 | 0.416.. 0.387. 4088.. 0.4%4. 49.74. 12.52...  1516..  243.4.
Deliriters 15| Vale8 | -0.735.. 0.382.. 4054%.  0.433. 49.99.. 14.34...  1534..  246.1..

(O Tab (16 | ValieS | 0.725.. 0.058.. 403.. 0431 4.99.. 17.18...  13.43..  235.5..

() Space 17 | Value 10 | -0.857...  -0.247.. 4.115..  -0.539.. 49.99... 19.32... 16.26..  214.4.

(®) Other: |:| 18 | Vaueli | 0.976.. 0.309.. 4160..  0.451.. 49.99..  20.61.. 0.4, 271
(19| Vaue1d | 0.8%.. 0.4%.. 4427.. 0.274. 49.99.. 2L19.. 2L38..  2%6.
20| Valeld | -1118..  0.646.. 441L.  0.367.. 49.99..  23.44..  Z25%..  220.0..
21| Valeld | -1159..  -0.835.. 4414, 0.0%8.. 49.93.  2432.  2539.. 2145

22 | Vaue15 | -1.250...  -1.004.. 4.272..  -0.213.. 48.45..  25.03..  2492..  217.6.
23| Vauels | -1.383.. -1.263.. 4350.. 0.223.. 47.14.. 2593.. ZR.00..  207.0..
24| Valel7 | -1.470.. -1303.. 4337..  0.215.. 45.49..  25.90.. 27.8L..  2039..
25 | Valield | -1606.. -1502.. 4406..  0.113.. 43.29.. 2578.. 29.4%..  197.4..

26 | Value13 | -1.561..  -1.304.. 4.534..  -0.041.. 40.28.. 25.76.. 27.70..  195.2..
27 | Vaue20 | -1530.. -1.407.. 4619.. 0.252..  38.63..  2518..  30.92.  176.1.. y

< > —
Cancel | | Import...

After clicking "Import" button, the final result can be seen inside Dewesoft.
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https://download.dewesoft.com/list/plugins/txt-import

DewesoftX - Datafile: ProTutorialExampleExport.dxd
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Storing started
Storing stopped
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C:\DXEProjects\DewesoftX\DEWESoft\Data\Pro Tutoria ExampleExport. dxd
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