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2. Windows System

21 C/C++

211 Configure Development Environment

The following uses configuring Debug Win32 as an example. For other build types and platforms,
please refer to the end of this chapter.

1. Open Visual Studio 2019 and create a new project (eg, test);

2. After creation is complete, copy the "Windows\api" folder from the delivery USB drive to a

directory at the same level as the project;

0 > test »

T sort = view
Mame Date modified Type Size
VS /91727 File folder
I api | /9 17:28 File folder
test f917:32 File folder
5‘5 test.sln 91727 Visual Studio Selu... 2 KB

Figure 1 Copy the api file
3. Launch Visual Studio 2019, right-click on "Source Files" -> "Add" -> "New ltem" -> "C++ File

(.cpp)" to create a new "main.cpp" file;
4. Click "Project" ->"Properties" in the menu bar, set "Configuration" to "Debug" and "Platform"
to "Win32";

5. In Configuration Properties -> Debugging, set the Environment variable to

"Path=..\api\x86";

test Property Pages ? X

| Configuration:  Debug

4 Configuration Properties

w Platform:  Win32 vI Cenfiguration Manager...

Debugger to launch:

Local Windows Debugger ~

oy
Debugging

3
I Linker

I: Manifest Tool

I: XML Document Generator
I- Browse Information

I: Build Events

I Customn Build Step

3

Command

Command Arguments
‘Working Directory
Attach

Debugger Type

Environment

S(TargetPath)

5(ProjectDir)
Ne
Auto

<

Merge Environment
S0L Debugging

Yes
No
WARP software accelerator

Code Analysis Amp Default Accelerator

Figure 2 Configure environment variables

6. In Configuration Properties -> C/C++ -> General, set the Additional Include Directories to

"$(SolutionDir)\api\x86";
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test Property Pages

Configuration:  Debug

~ Platform:

7 x|

~ | Configuration Manager...

4 Configuration Properties Additional Include Directories ~
General Additional #using Directories
Advanced Additional BMI Directories
Debugging Additional Module Dependencies
VC++ Directorie: Additional Header Unit Dependencies
4 C/Cer Scan Sources for Module Dependencies No
Translate Includes to Imports No
st Debug Informaticn Format Program Database for Edit And Continue (/ZI)
e — Support Just My Code Debugging Yes [/IMC)
A, Common Language RunTime Support
Language Consume Windows Runtime Extension

Figure 3 Add additional include directories

7. Setthe "Additional Library Directories" under Configuration Properties -> Linker -> General

to "$(SolutionDir)\api\x86";

7 x|

test Property Pages
Configuration:  Debug ~ Platform: ~ | Configuration Manager...
4 Configuration Properties Output File ${0utDiN$(TargetName)$(TargetExt)
General Show Progress Not Set
Advanced Version
Debugging Enable Incremental Linking Yes (/INCREMENTAL)
VC++ Directories Incremental Link Database File $(IntDir)$(TargetName).ilk
b CICH+ Suppress Startup Banner Ves (/NOLOGO)
2 (Bl Ignore Import Library No
Register Output No
[ngat Per-user Redirection No
Manifest File ddFti:-na\ Library nrreorres ~
Debugging Link Library Dependencies Yes
Use Library Dependency Inputs No
System ;
. Link Status
Opfimization Prevent Dll Bindina

Figure 4 Configure additional library directories

8. Add "h2_api.lib" to "Additional Dependencies" under Configuration Properties -> Linker ->

Input, then click "OK".

test Property Pages

Configuration:  Debug

~  Platform:

7 x|

Win32 ~ | Configuration Manager...

4 Configuration Properties Additional Dependencies emel32libuser32lib:gdiz2.libwinspool lib:comdlg32 libiadvapia;
General Ignore All Default Libraries
Advanced Ignore Specific Default 4
Debugging Module Definit
VC++ Directories Add Mo,

b C/CH+ Managed Resource File
4 Linker Force Symbol References
General Delay Loaded Diis
Assembly Link Resource
Manifest File
Debugging
System

Figure 5 Configure additional dependencies

Configure Release Win32: Set "Configuration" in Step 4 to "Release", and keep all other
settings unchanged;

Configure Debug x64: Set "Configuration" in Step 4 to "Debug" and "Platform" to "x64". Also
replace all environment variables or additional directory paths containing "api\x86" with
"api\x64";

Configure Release x64: Set "Configuration" in Step 4 to "Release" and "Platform” to "x64".
Also replace all environment variables or additional directory paths containing "api\x86"

with "api\x64";
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21.2 Usage Process for C++ Examples

Note: Only one example can run at a time, and the example cannot run simultaneously with

SAStudio4.

1.

Use Visual Studio 2019 or later to open the solution "C++_Examples.sin" located in the folder

"Windows\example\C++" on the provided USB drive;

2. Inthe Solution Explorer on the right, double-click "main.cpp" under the source file directory
of the "C++_Example.sIn" project.
3. Each example function is encapsulated in a independent function. To use one, uncomment
the corresponding routine, save the file, select the build architecture, and then click Run.
statzEaELI;f;7234{ g
Figure 6 Run the ffm_cw example
22 QT

2.21 Configure the development environment

The following uses configuring an x64 architecture development environment as an example:

1.

Create a new folder (referred to as QtTest below) to store project files (make sure the path
does not contain Chinese characters);

Copy the contents of the “Windows\api\x64” folder from the provided USB drive into the
newly created “QtTest\api” folder;

Open Qt Creator and click “File” -> “New File or Project”;

Under Projects, select “Application (Qt)”, choose “Qt Widgets Application”, and click
“Choose...”;

Enter the project name (e.g., test), click “Browse”, select the previously created QtTest
folder, then click “Next”;

Select “gmake”, continue clicking “Next” until reaching the “Kit Selection” page. On this

page, choose a build kit, then click “Next”;
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<« m Widgets Application

Kit Selection

Location
Build System The following kits can be used for project Test:
Details [ Select all kits I"-,';n‘ to filter kits by name.
Translation
Dl Kits (0 " Desktop Qt 5.15.2 MinGW 64-bit Details ¥
Summary

Desktop Qt 5.15.2 MSVC2019 64bit Details

ﬂ Debug st\build\Desktop_Qt_5_15_2_MSVC2019_64bit-Debug Browse...

Release st\build\Desktop_Qt_5_15_2_MSVC2019_64bit-Release Browse...

Profile  zst\build\Desktop Qt 5 15 2 MSVC2019 64bit-Profile Browse...

MNext Cancel

Figure 7 Selecting the Build Environment

7.  Click “Finish” to create the project;

8. Inthe Qt Creator main interface, right-click the “test” project, then select “Add Library...” >
“External Library” - “Next”;

9. Click “Browse” for the library file, select the h2_api.lib file in “QtTest\api”, and click “Open”;

10. Uncheck all options under Windows, then select “Static Library”, choose the Windows

platform, and click “Next”.

External Library

Type
= [::;”5 Specify the library to link to and the includes path

Library type: | Windows (%lib lib*.a) -
Library file: | C\Users\m1782\Desktop\OtTest\api\h2_apilib Browse...
Include path: | C:\Users\m1782\Desktop\QtTest\api Browse...
Platform: Linkage: Static

Linux Dynamic ® Static

Mac

L L}
Windows:

Library inside "debug” or “release” subfolder
Add "d" suffix for debug version

Remove "d" suffix for release version

Next Cancel

Figure 8 Adding an External Library
11.  Click “Finish” to add the external library. Then delete the last line in the “test.pro” file:
“else:win32-g++: PRE_TARGETDEPS += $$PWD/../api/libh2_api.a”. After saving, you can

proceed with normal project development”;
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Projects ¢ Y. © B @ 5 testpro® 3%

m‘ s B QT += core gui
*» Tu Headers
~ % Sources greaterThan(QT_MAJOR_VERSION, 4): QT += widgets
. maincpp
L omaindon 5| CONFIG += c4+1]

# You can make your code fail to compile if it uses deprecated APIs.
# In order to do so, uncomment the following line.
#DEFINES += QT _DISABLE DEPRECATED BEFORE=0x860000 # disables all the APIs deprecated before Qt 6.0.0

SOURCES += \
main.cpp \
mainwindow.cpp

HEADERS += \
mainwindow.h

FORMS += \
mainwindow. ui

# Default rules for deploywent.
qnx: target.path = /tmp/$${TARGET}/bin

else: unix:landroid: target.path = /opt/$${TARGET}/bin
lisEmpty(target.path): INSTALLS += target

win32: LIBS += -L$$PUD/../api/ -1h2_api

INCLUDEPATH += $$PWD/../api
DEPENDPATH += $$PWD/../api

win32:lwin32-p++: PRE TARGETDEPS += $$PWD/../api/h2 api.lib

else:win3d2-g++: PRE_TARGEIDEPS +- $%PWD/../api/libh2_api.a

Figure 9 Modifying the test.pro File

12. After completing the code, click Run. The program running correctly is shown below.

Projecs 3T = B 2 e — 2% & MaimWindows- MsinWindow) e CRF [ Lnet7,cobt B
Tt #include "mainwindo 2
#include "ui_mainwindow.
#include <QDebug>

; testpro

Mainklindow: :Mainkindow(QWidget *parent)
: QMainWindow(parent)
» ui(new Ui::MainWindow)

{
ui->setupli(this);
| aDebug() << _ FUNCTION _ << _ LINE_;

= MainWindow: :~Mainkindow( )

Application Outpt ks > @ A + - ~ @

et O

15:51:45: Starting Ci\Users\m1782\Desktop\QtTest\build-test-Qt_5_15_2_msvc2019_64-Debug\debug\test.exe...
lainkindow: :MainWindow 18
[15:51:53: C:\Users\m1782\Desktop\QtTest\build-test-Qt_5_15_2 msvc2019_64-Debug\debug\test.exe exited with code 8

Figure 10 Correct Running lllustration

2.2.2 Example Usage Procedure

Note: Only one example can be run at a time. The example and the software cannot run

simultaneously.

All Qt examples in the provided USB drive follow the same workflow. The following uses the

Qt_Example project as an example:

1. Use Qt Creator to open the Qt_Example.pro  file located in
“Windows\examples\Qt\Qt_Example” on the provided USB drive (ensure the project path
does not contain Chinese characters);

2. Click “Projects” and configure a 64-bit build kit for the project (the provided examples use
64-bit library files. If a 32-bit build environment is required, replace the libraries in the

“Qt\api” folder with the 32-bit libraries from “\Windows\api\x86");
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(B Qt Example - Qt Creator

- o x
File Edit View Buld Debug Anabyze Tools Window Help
Manage Kits... Build Settings
Edit build configuration: Debug ¥ || Add - || Remove Rename... Clone.
e | Active Project General
Qt_Example -
Import Existing Build.. Shadow build: v
il N Build directory: sktop\examples\Qt\build-Qt_Example-Qt_5_15_12_msvc2022_64-Debug Browse..
Dekus | Build & Run Tooktip in target selector:
° Separate debug info: Leave at Default <
°
s QML debugging and profiling Enable -
hd Qt Quick Compiler. Leave at Default -
i)
& Qt5.15.12 (msvc2022_64) gmake system() behavior when parsing: | Use global setting M
| > Run | Build Steps

°
° qmake: gmake.exe Ot_Example.pro Details ~
©

Make: jom.exe in C:\Users\m1782\Desktop\examples\Qtibuild-Qt Example-Qt 5 15 12 msvc2022. Details ~

Project Settings

Add Build Step -
Editor

Figure 11 Configuring a 64-bit Build Environment

3. After the environment is configured, click “Edit” and open main.cpp under the “Sources”
folder in the Qt_Example project. Uncomment the relevant functions and save the file. Then

click Run to execute different examples.

— S
| [ main.cop @ Qt_Example - Gt Creator
|

File

| Projects $T e B n <

~ "o Qt Example
o Qt Example.pro

- o X

Edit View Buid Debug Analyze Tools Window Help

o maincpp 4% # @ main(:int
#tinclude <QApplication>

% Windows (CRLF) % |[E] Line:24, Colk19 B+

Welcome. » i Headers #include “"example.h”
~ e Sources
=] o error_handiing.cpp X .
Edit o fim_cw.cpp ~ int main()
o fim_pb_twavcpp [
o) Fm_pb 2wavicpp . .
| <! ffm_run_reconfig.cpp int status = -1;
[ ol fm_stream.cpp
| xS <& fscan_ow_swp.cpp status = Fn_cw();
Debug < fscan_pb_hop_lwav.cpp = = :
<! fscan_pb_swp.cpp /7 status = ffm_pb_1lwav();
ya _pb_
Projects o generatewaveform.cpp /! status = ffm_pb_2wav();
ol Iscan_cw_swp.cpp —= .
2l Iscan_pb_hop_twav.cpp /7 status = ffm_run_reconfig();
Help c. lscan_pb_swp.cop / status = ffm_stream();
B maincpp
<) mscan_cw_hop_ext.cpp 1/ status = fscan_cw_swp();
c mscan_cw_swp.cpp /1 status = fscan_pb_swp();
c mscan_pb_hop_nwavicpp .
< mscan_pb_swp_nwavicpp /! status = fscan_pb_hop_1wav();
/1l status = lscan_cw_swp();
// status = Iscan_pb_swp();
7/ status = lscan_pb_hop_lwav();
//status = mscan_cw_hop_ext();
//status = mscan_cw_swp();
//status = mscan_pb_hop_nwav();
//status = mscan_pb_swp_nwav();
Qt Bample
l:—‘ 4 24 return status;|
Debug }

Figure 12 Run Qt Example

2.3 Python

2.3.1 Configuring the Development Environment

1. Create a new folder on the desktop (e.g., test);

2.  Openthe provided USB drive, navigate to “\Windows\examples\Python”, and copy the api
folder and h2_api.py file into the newly created test folder;

3. Open Visual Studio Code, click “File” - “Open Folder”, and select the test folder;

4. In the Explorer panel on the left, click the “New File” icon to create a new Python file (e.g.,

test.py). You can then proceed to write code normally.

HAROGIC H2 APl Examples Usage Guide 4



) File

[}

Edit Selection View Go - Q tes * EDQDO - D

EXPLORER ) >~ @O -

TEST B s

counter = 100
miles = 1000.0
name = "John"

print (counter)
print (miles)
print (name)

TERMINAL  PORTS BDevton +v [ W -

PS Ci\Users\mi782\Desktop\test> & C:/Users/m1782/AppData/Local/Programs/Python/Python313/python.exe c:/Users/m782/Desktop/test/test.py
100

1000.0

John

PS C:\Users\m1782\Desktop\test> []

OUTLINE

LOCAL HISTORY

L UTF-8 CRIF () Python €3 31312 Pyt

Figure 13 Creating a New Python Project

2.3.2 Example Usage Procedure

1.

24 C#

Use Visual Studio Code or another IDE to open the “Windows\examples\Python” project
folder from the provided USB drive. The h2_api.py file is the Python mapping for the
dynamic library, and the other files are example scripts;

After properly configuring the Python environment, select any example script (e.g.,

ffm_cw.py) and run it directly. The program running successfully is shown below;

from h2_api import *

from c s import pointer

import time -
status = @

device = c_void_p()

dinfo = e_info()

ch = (channel * MAXCHANNELS)()

chn = c_uint16(8)

dnum = c_uint8(@)

status = dll.device_open_usb(pointer(device), dnum, ch, pointer(chn), pointer(dinfo))

pe. ETH_STANDARD

Figure 14 Run ffm_cw.py

2.41 Configuring the Development Environment

Open Visual Studio Installer, select the “.NET Desktop Development” and “Universal Windows

Platform Development” workloads, then click “Modify” to ensure that Visual Studio 2019 has a

C# development environment.
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2 R - O %

ndividual components Language packs Installation locations

B ¢ privon deveiopment Node s development X ’ -
Editin ging, interactive development and source Build scalable network Installation details

* Desktop development with C++

core desktop features

nd console applications
ith NET and .NET Frame,

] 6 Mobile development with NET (out of suppert)
Build cross-platform applications for i0S, Android or
Windows using Xamarin.

SRRl ReRaR<T<R<I<]<R=8

it Ce s
cations for i0S, Android or

Figure 15 Configuring the C# Development Environment in Visual Studio

1. Open Visual Studio 2019 and click “Create a new project”;

2. Select the C# “Console App (NET Framework)” and click “Next”;

3. Enter the project name (e.g., ConsoleApp?) and location. Uncheck “Place solution and
project in the same directory”. Select “.NET Framework 4.5” as the framework, then click
“Create”;

4. After creation, right-click the solution “ConsoleApp1” and select “Add” —» “New Project”;

5. Inthe*Add New Project” dialog, choose the project type “Library”, then select the C# “Class

Library (Universal Windows)”, and click “Next”;

Add a new project

Recent project templates All languages Al platforms Library

(NET Framework)

Figure 16 Add a New Project

6. Modify the project name as needed (e.g., api), keep the default location, select “.NET
Framework 4.5” as the framework, and click “Create”;
7. Right-click ConsoleApp1 and select “Properties”. In the project properties window, go to

the “Build” tab and set the “Platform target” to “x86”. Then switch to the “Debug” tab, enter
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10.

1.

“api\” in the “Working directory” field, click “OK” in the pop-up to confirm, and finally save

and close the properties window;

Consolehppt* & X Classl.cs Program.cs

Application

Configuration:  Active (Debug) v Platform:  Active (Any CPU) v

8 Define TRACE constan

Platform target:

() Allow unsafe code

CoMgguration:  Active (Debug) v Platform:  Active (Any CPU) -

O st\project

O Start Ngernal program:
(O start browgr with URL:
Start options

Microsoft Visusl Studio X
Command line arguigents:

J Working Directory:
2 2 Theworking directory you entered does not exist, Please

Woring drecony o
[ Use remote machine 3

Authentication mode: Windows Authentication

Figure 17 Configuring Project Properties

Right-click the class library “api” and select “Properties”. In the library properties window,
go to “Build” and set the “Target Platform” to “x86”, then save;

Copy the contents of the file api.cs from the \Windows\examples\C# folder on the
provided USB drive into the Class’.cs file of the project’s class library, replacing the existing
code, and save it;

Select the ConsoleApp1 project, right-click “References”, choose “Add Reference”, check

the “api” class library in the project list, click “OK”, and confirm to add the reference.

Reference Manager - ConsoleApp1

b Assemblies

Path Name:
D\ConsoleAppTapia..  api

Browse...

Figure 18 Add class library reference

Copy the contents from \Windows\api\x86 on the provided USB drive into the project
folder’s bin\Debug directory, and ensure that the api\CalFile folder contains the calibration

files for the instrument being used;
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ThisPC » 0OS(D) »| ConsoleAppl » Consolefppl » bin > Debug »

Tl Sort = View es

Mame Date modified Type

api 3/10 1%:52 File folder

Figure 19 Copy API files

12. You may refer to the C# examples provided on the USB drive and write your code as

needed.

P consoleappt

Figure 20 Write C# code

2.4.2 Example Usage Procedure

1. Open the solution CSharp_Examples.sin located in the Windows\examples\C# folder on
the provided USB drive using Visual Studio.

2. Click the CSharp_Example project on the right side, then open the Programe.cs file within
it.

Figure 21 Open the Programe.cs file
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3. Each example in the provided C# sample is encapsulated in a separate class. To use it,
simply uncomment the corresponding code (multiple examples cannot be used
simultaneously).

2.5 Matlab

The following section uses MATLAB 2016a as an example to describe how to call the 64-bit

htra_api dynamic link library.

2.51 Example Usage Procedure

1. Install a C++ compiler.

2. Properly connect the device, open MATLAB, and copy the path of the
"Windows\Examples\Matlab" folder from the shipped USB flash drive into the MATLAB
Current Folder address bar, then press Enter.

3. Click the "ffm_cw.m" file on the left side, and verify that the compiler path in the first line of

the example matches the locally installed compiler path.

oror I o L E 50
u Find Files Insert =2, W - x 5 2= IR
‘LUJL—jhEﬂu = S A L3 > L‘.Jz“ |2] Run Section (L
|/ Compare ¥ G0 GoTo~ Comment % 43 /4
New Open Save = - Breakpoints  Run  Runand |- Advance  Runand
v v v Pt v \{ Find + indent | | w3 zo - ~  Advance Time
FILE NAVIGATE EDIT BREAKFOINTS RUN
Gawp Z15 T » € » Users b HTRA b Desktop b yangfan » 0507 » HTRA Matlab Examples »
Current Folder [ON B Editor - C:\Users\HTRA\Desktop\yangfan\0507\HTRA_Matlab_Examples\ffm_cw.m*
Name ffm_cw.m* +
7 sim_generatewaveform_pulse_duty cyc 1 1 am
“] sim_generatewaveform_pulse.m 2 o . -
& 1p:
* mscan_pb_hop_nwav.m ) ’ e ’ !
& as ex -setur
* ] mscan_cw_swp.m -
‘J mscan_cw_hop_ext.m N
‘J Iscan_pb_swp.m 3 h2 i.dll.
#] Iscan_pb_hop_1wav.m 7- f ~libisloaded('h2 api')
) Iscan_cw_swp.m a- loadlibrary('.\! r t t I
#] fscan_pb_swp.m 9 ! Yo hr, i
#) fscan_pb_hop_twav.m 10—  end
‘j fscan_cw_swp.m 11
) ffm_stream.m =
) ffm_run_reconfigm ’ e e A
‘j fim_pb_2wav.m 13- libfunctions ('} I )i
“ ffm_pb_1wav.m 14
7 ffm_cw.m* 15

Figure 22 Verifying Compiler Path
4. Click "Run". A successful program execution is illustrated below. For the function

description of each example, refer to the Example Description section.
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[Pl L et L) [ v
|/Compare * jGoTaw Comment % g

Hm_streamm fican_ cw_swpm fsean_pb_hop_twavm +

SO MMM N NT £

T s

Select a file 10 view details

Figure 23 Running the ffm_cw.m File

Note: Since calling dynamic link libraries requires a C++ compiler, it is recommended to install

the g++ compiler using MSYS2. Refer to https://www.msys2.org/ for download and

installation.
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3. Linux

3.1 System Operating Environment Check

When using the device on a Linux system, first verify whether the current system architecture,

GCC version, and GLIBC version are supported by following the steps below:

1. Open a terminal and enter "uname -a" to check the Linux system architecture (in the

example below, the system architecture is x86_64);

2. Enter"gcc -v" to check the system GCC version (in the example below, the GCC version is

7.5.0);

3. Enter "ldd --version" in the terminal to check the system GLIBC version (in the example

below, the GLIBC versionis 2.27);

4. Compare the information obtained from the terminal with the reference table to verify

whether the current environment is supported. If it is not supported, please contact

technical support.

htra@ubuntu: ~

File Edit View Search Terminal Help

htra@ubuntu:~$ uname -a

Linux ubuntu 5.4.0-150-generic #167~18.04.1-Ubuntu SMP Wed May 24 ©0:51:42 UTC 2023 x86_64 x86_64 x86_64 GNU/Linux
htra@ubuntu:~$ gcc -v

Using built-in specs.

COLLECT_GCC=gcc

COLLECT_LTO_WRAPPER=/usr/1ib/gcc/x86_64-1inux-gnu/7/lto-wrapper
OFFLOAD_TARGET_NAMES=nvptx-none

--enable-plugin

sable-werror

gcc version

htragubuntu:~$ ldd
ldd (Ubuntu GLIBC 2.

' --with-bugurl=file:///usr/share/doc/gcc-7/
--with-gcc-major-version-only --program-s
xecdir=/usr/1 without-included-g
bstdcxx-debug -
-enable-1ibmpx
-multiarch --di

en
s --enable-bootstrap --enable-cloc:
-unique-object --disable
F b --wi stem-z1lib --e
--with-multilib-1ist=m32,m64,mx32 --enab multilib --with-tune=generic --enabl
thout-cuda-driver --enable-checking=release --build=x86_64-1linux-gnu --

.6 (ubuntu 7.5.8-3ubuntul~18.04)
--version

Copyright (C) 2018 F oftware Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
Written by Roland McGrath and Ulrich Drepper.

htragubuntu:~$

Figure 24 Checking Linux System Architecture and Version

Table 1 Terminal Information Comparison Table

x86 Processor

Supports Intel and AMD processors

aarch64 (ARMv8) and armv7 processors, eg, Raspberry Pi 4B, RK3399,

ARM Processor

RK3568, RK3588, T507, NVIDIA Jetson TX2

Build Environment GCC 4.8, GLIBC 217 or later

Distribution

3.2 Included Documentation Description

Raspberry Pi 4B custom system, Ubuntu 18.04, etc.

The Linux package provided on the shipped USB flash drive includes the following materials:
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3.21 C++ Example

The “\Linux\examples” directory contains the following items in the C++ folder:

1. demo folder: C++ example programs (for usage instructions, refer to the C++ Example
Usage section).

2. Makefile file: A build script used to compile the example programs into executable files.

3. binfolder: Used to store parameter restriction files and the executable files generated
after building the example programs.

O > Linux > examples > Search C++ o}

Tl sort = View aae (B Details

MName Date modified Type Size
bin File folder
File folder

File TKB

demo

[ Makefile

Figure 25 Contents of the C++ Folder under Linux

3.2.2 Qt Example

The “\Linux\examples” directory contains the following items in the Qt folder:

1. demo folder: Qt example applications and project (*.pro) files (for usage instructions,
refer to the Qt Example Usage section).

2. binfolder: Used to store device parameter restriction files and executable files generated
after compiling the example programs.

3. apifolder: Used to store dynamic link libraries.

J > Linux > examples >| Qt > Search Gt Q

F\D Tl sort = View e ([ Details

Mame Date modified Type Size

api
bin

demo

File folder
File folder

File folder

Figure 26 Contents of the Qt Folder under Linux

3.2.3 Python Example

The “\Linux\examples” directory contains the following items in the Python folder:

1. Python example programs (for usage instructions, refer to the Python Example Usage
section).

2. CalFile folder: Used to store device parameter restriction files.

3. apifolder: Used to store dynamic link libraries.
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J > Lnux > examples > Search Python Q

@D @ T sort = View aen B petails
~

MName Date modified Type Size

api 2026/4/22 15:39 File folder

CalFile 2026/4/22 15:39 File folder
2 ffm_cw.py 2026/4/21 19:44 Python JE3Z{% 3KB
2| ffm_pb_lwav.py 5/4/21 16:10 Python JE3Z{% 4KB
2| ffm_pb_2wav.py Python JESZ{E 4KB
#| ffm_run_reconfig.py Python {ESZ{E 3KB
#| ffm_stream.py Python JE3Z{% 4KB
#| fscan_cw_swp.py Python JESZ{E 3KB
#| fscan_pb_hop_lwav.py Python JESZ{E 4KB

Figure 27 Contents of the Python Folder under Linux

3.2.4 Install_H2_SDK
1. Thelnstall_H2_SDK folder contains:
install_h2_lib.sh: Driver configuration script
h2api folder: Stores drivers, header files, and libraries
2. The Install_H2_SDK/h2api folder contains:
Configs folder: Driver configuration files
Inc folder: Header files
Lib folder: Dynamic link libraries
3. Thelnstall_H2_SDK/h2api/lib folder contains:
aarch64 folder: Dynamic link libraries for the aarch64 architecture
x86_64 folder: Dynamic link libraries for the x86_64 architecture

armv7 folder: Dynamic link libraries for the armv7 architecture

0 > wsg > Linux >] Install H2_SDK

Tl Sort = View s
Mame - Date medified Type Size
hapi 3/21/2026 10:24 AM File folder
L:f install_h2_[Mysh 5/12/2026 8:37 PV SH File 2 KB
1 C

configs

inc

lib

\ aarchéd
armvi
«B86_6d

Figure 28 Contents of the Install_H2_SDK Folder under Linux
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3.3 Driver Configuration

Before using the device on Linux, the driver must be configured. The procedure is as follows:

1.  Copy the Install_H2_SDK folder to the Linux host machine. Open a terminal in the
Install_H2_SDK directory and execute "sudo sh install_h2api_lib.sh" to configure the driver

files.

Note: If the development board does not support the sudo command, run: "sh

install_h2api_lib.sh"

htra@ubuntu: ~/Desktop/Linux/Install_H2_SDK

File Edit View Search Terminal Help

Lr ns $ 'sudo sh install_h2_1ib.sh
r htra

skt ir

Figure 29 Driver Configuration under Linux

2. Properly connect the device to the Linux host computer and ensure that the device is
correctly powered. If the host is running in a virtual machine, the device must be
connected to the virtual machine first, and USB compatibility should be set to USB 3.1. In
the terminal, enter "Isusb" to view the list of USB devices. If "ID: 6430" (or "ID: 04b5" or “ID:
367f") appears, the device has been successfully detected.

htra@ubuntu: ~/Desktop/Linux/install_H2_SDK
File Edit View Searc
htra@ubuntu
Bus 084 Device

Bus 084 Device 1: 1d6b: Linux Foundation 3.8 root hub
Bus 083 Device 4: edf: VMware, Inc. Virtual USB Hub

Bus 083 Device H edf: VMware, Inc. Virtual USB Hub
Bus 083 Device H edf: VMware, Inc. Virtual Mouse
Bus 083 Device 1: 1d6b: Linux Foundation 2.8 root hub
Bus 081 Device 1: 1d6b: Linux Foundation 2.8 root hub
Bus 002 Device B edf: VMware, Inc. Virtual USB Hub
Linux Foundation 1.1 root hub

Figure 30 Checking Device Connection Status under Linux

3.4 C/C++
3.41 Example Usage Procedure

Prerequisites: Ensure that the device is properly connected and that the driver has been

correctly configured according to the Driver Configuration section.

The following procedure describes how to use the C++ examples provided on the shipped USB

flash drive (for detailed descriptions of each example, refer to the Example Description section):
1. Select the program to be compiled: Copy the "Linux\examples\C++" folder from the
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shipped USB flash drive to the host computer. Open "main.cpp" in the demo folder and

uncomment the example that you want to test.

*main.cpp

#include "h2_api.h"
#include "h2_typedef.h"
#include "example.h"
#include <iostream=

using namespace std;

int main()

{

int status = 0;

status = ffm_cw();
status = m_pb_Iwav();

J//status = ffm_pb_2wav();
J//status = ffm_run_reconfig();
//status = ffm stream();

Figure 31 Uncommenting the ffm_cw Example

2. Compile the selected example: Refer to the System Operating Environment section to
determine the system architecture. Open a terminal in the C++ folder and enter the
corresponding command according to the host system architecture (the ffm_cw example
is used below as an example):

For the x86_64 architecture: make Example=ffm_cw
For the aarch64 architecture: make TARG=aarch64 Example=ffm_cw
For the armv7 architecture: make TARG=armv7 Example=ffm_cw
3. Run the program: After the program has been successfully compiled, open a terminal and

enter"./bin/ffm_cw " to run the selected example.

htra@ubuntu: ~/Desktop/Linux/examples/C++
File Edit View h Terminal Help
htra@ubuntu:~, p/Linux/exampl ++$ make Example=ffm_cw
g++ -0 bin/ffm_cw JTfm_cw.cpp o/main.cpp demo/error_handling.cpp -std=c++

-Ifopt/h2api/finc -L;opt?hZapi;ltb;x86_64 -Lh2api -Wl,-rpath="/opt/h2api/lib/x

Figure 32 Compiling and Running the ffm_cw Example on x86_64 Architecture
3.4.2 Creating and Compiling a New Project

Prerequisites: Ensure that the device is properly connected and that the driver files have been

correctly configured according to the Driver Configuration section.

1. Code Development:
The Linux dynamic link libraries provided on the shipped USB flash drive are fully consistent
with those used on Windows. Code development can therefore follow the logic and

conventions described in the APl Programming Guide.
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2. Compile and Run:
(1) Create a new folder for the project (for example, C++_Test). Then create a CalFile folder
within the project directory to store parameter restriction files, and create an h2apifolder to

store header files and dynamic link libraries.

{2t Home Desktop  C++_Test

ome -

CalFile h2api

Desktop

Documents

Downloads

Figure 33 Creating the Project Folder

(2) Create an inc folder under the h2apidirectory for storing header files, and a lib folder for

storing dynamic link libraries.

¥ Home Desktop C++ Test  h2api

Home

Desktop
Documents

Downloads

Figure 34 Creating inc and lib Folders under h2api
(3) Copy the files from the CalFile folder on the shipped USB flash drive to the newly created

"C++_Test\CalFile" folder.

(4) Copy the header files from "Linux\Install_H2_SDK\h2api\inc" on the shipped USB flash
drive to the newly created "C++_Test\h2api\inc" folder.

(5) Refer to the System Operating Environment section to determine the system architecture.
According to the description of the lib folder, copy the files from the corresponding
architecture folder into the "C++_Test\h2api\lib folder".

(6) Open aterminal in the lib folder and enter the following command to create symbolic links
for the copied dynamic link libraries (the symbolic link command is the same for all three

architectures):
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The libh2api.solibrary below uses version 2.0.17 as an example. For other versions, replace the
version number accordingly.

In -sf libh2api.s0.2.0.17 libh2api.so.2
In -sf libh2api.so.2 libh2api.so
In -sf libusb-1.0.s0.0.2.0 libusb-1.0.s0.0

In -sf libusb-1.0.s0.0 libusb-1.0.s0

libh2api.so. libh2api.so. libh2api.so. libusb-1.0. libusb-1.0. libusb-1.0.
0 2

2.0.17 50 50.0 50.0.2.0

htra@htra: ~/Desktop/C++_Test/h2api/lib

File Edit View Search Terminal Help

htra@htra: S -sf libh2api.so0.2.0.17 libh2api.so.2
htra@htra: $ -st 1ibh2ap libh2api.sec.®
htra@htra: $ -st libusb- 0. o
htra@htra: $ -sf libusb-1.0.s50.0 libusb-1.8.s0
htra@htra: 5

Figure 35 Creating Symbolic Links for Dynamic Link Libraries

(7) Place the developed source code files in the root directory of C++_Test.

@ Home Desktop C++ Test

Recent

et

CalFile

hzapi Test.cpp

Home

Desktop

Documents

Figure 36 Placing Source Code Files

(8) Compile and generate the executable file: According to the system architecture confirmed
in the System Operating Environment section, open a terminal in the C++_Test folder and

enter the corresponding compilation command.

The following example uses Test.cpp to compile and generate an executable file named

Teston different system architectures:

x86_64 architecture:
g++ -0 Test Test.cpp -std=c++11 -1./h2api/inc -L ./h2api/lib -Ih2api -WI,-rpath="./h2api/lib'

aarch64 architecture:
aarchb4-linux-gnu-g++ -o Test Test.cpp -std=c++11 -| ./h2api/inc -L ./h2api/lib -Ih2api -
WI,-rpath="./h2api/lib'
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armv7 architecture:
arm-linux-gnueabihf-g++ -o Test Test.cpp -std=c++11 -1 ./h2api/inc -L ./h2api/lib -lh2api -
WI,-rpath="./h2api/lib'

C++_Test

Recent

e+

CalFile h2api Test.cpp

Home
Desktop

htra@ubuntu: ~/DesktopfC++_Test
File Edit View Search Terminal Help
htra@ubuntu: $ g++ -0 Test Test.cpp -std=c++11 -I ./h2a

pi/inc -L ./h2api/1lib -lh2api -Wl,-rpath='./h2api/lib’
htragubuntu: [

Figure 37 Compiling to Generate the Executable File

(9) Runthe program: Enter "./Test" to start the executable file.

C++_Test

h2api Test Teskt.cpp

Recent

fir Home J

CalFile

[ Desktop

htra@ubuntu: ~/Desktop/C++_Test
File Edit View Search Terminal Help
htra@ubuntu: S g++ -0 Test Test.cpp -std=c++11 -I ./h2a

pi/inc -L ./h2apiflib -1lh2api -Wl_-rpath="./h2api/lib’
htra@ubuntu: S ./Test

Device is opened successfully

htra@ubuntu: s

Figure 38 Running the Test Executable File
3.4.3 Cross Compilation

If a cross-compilation toolchain is available on the host computer, follow the procedure below

to cross-compile applications for the device.

The following example describes cross-compiling an aarch64 executable on an x86_64 host

system:

1. Generate the target architecture executable file:

(1) Follow steps (1)—(8) in the Creating and Compiling a New Project section to create the
project, and place the header files and library files for the target architecture (aarch64). Then
perform symbolic linking, write the program, and compile the executable using the compiler
corresponding to the target architecture. As shown below, when compiling an aarch64

executable, the aarch64 toolchain compiler command should be used.
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[+1 htra@htra-virtual-machine: ~/Desktop/aarch64/C++_Test Q = = o

5 aarch64-1inux-gnu-g++ -o Test Test.
cpp -std=c++11 -I ./htraapi/inc -L ./htraapi/lib -lhtraapi -Wl,-rpath="./htraapi/lib’

{ C+4+_Test H Q = (v = - o x
7 e e
A C+
* starred CalFile htraapi Test Test.cpp
(s Home

Figure 39 Cross-Compiling an Executable for the aarch64 Architecture

(2) After generating the executable file, enter "file Test " to check the architecture of the

executable. It can be seen that the current executable file architecture is aarch64.

+1 htra@htra-virtual-machine: ~/Desktop/aarch64/C++_Test Q =

3 § file Test

est: ELF 64-bit LSB pie executable, ARM aarché4 version 1 (SYSV), dynamically linked, i
terpreter flib/ld-linux-aarché4.s0.1, BulldlD|shal]=93935efb18e9%e5e79b130fd46cbc5204co0f
F692, for GNU/Linux 3.7.0, not stripped

Figure 40 Checking the Executable File Architecture

2. Run the executable on an aarch64 host machine:

(1) Navigate to the project directory and execute "zip -r C++_Test.zip C++_Test " to compress
the entire C++_Test folderinto a ZIP archive. Then copy the generated archive to the aarch64
host machine.

1 htra@htra-virtual-machine: ~/Desktopfaarch64

g S zip -r C++_Test.zip C++_Test
adding: C++_Test/ (stored wwn)
addin C++_Test/htraapi/ (stored 0%)
C++_Test/htraapifinc/ (stored €¢)
C++_Test/htraapi/inc/htra_api.h (deflated 79%)

C++_Test/htraapifinc/htra_api_p m.h (deflated 73%)
++_Test/htraapi/lib/ (stored @!)

++_Test/htraapi/lib/11i so (deflated 6
A T WA T T WA L] N WP
{ aarch64 i Q E v = E) &
0 Recent
y;
* Starred C++_Test C++_Test.
zip
{3t Home

Figure 41 Compressing the Created Project

(2) Onthe aarch64 host, enter "unzip C++_Test.zip " to extract the project.

(3) Refer to the Driver Configuration section and configure the driver files on the aarch64 host
machine.

(4) After the driver configuration is completed, enter the C++_Test directory and run the

program by executing "./Test" in the terminal.
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35 QT

3.51 Example Usage Procedure

Prerequisites: Ensure that the device is properly connected and that the driver has been

correctly configured according to the Driver Configuration.

The following example describes running the Qt example on Ubuntu 18.04 with an x86_64

architecture system.

1.

3.

Copy the "Linux\examples\Qt " folder from the shipped USB flash drive to the host
machine.

Refer to the System Operating Environment Check to check the system architecture, and
copy the corresponding architecture folder contents from
"Linux\Install_H2_SDK\h2api\lib " on the shipped USB flash drive into the "Qt\api " folder

on the host machine.

h2_api.h  h2_typedef. libh2api.so. libusb-1.0. Qt_Make.
h 2.0.14 50.0.2.0 sh

Linux Install H2 SDK h2ar. lib x86_64

libh2api.so. libusb-1.0.
2.0.14 50.0.2.0

Figure 42 Copying Dynamic Link Libraries for the Corresponding Architecture

Open a terminal in the api folder and enter "sudo sh Qt_Make.sh", then follow the prompts

to enter the password to authorize creation of symbolic links.

S sudo sh Qt_Make.sh

ssary symlinks created (or already exist).

htraghtra: S

@Y Home Desktop Linux examples

Recent
Home . =

h2_api.h  h2 typedef. libh2apiso libh2api.so. libh2api.so. libusb-1.0.  libusb-1.0.
Desktop h 2 2.0.14 50 50.0

Documents

Downloads

libusb-1.0.  Qt_Make.
50.0.2.0 sh

Figure 43 Creating Symbolic Links for Dynamic Link Libraries
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4.  Open the demo.profile in "Qt\demo" using Qt Creator, and configure the project build
environment.

demo - Qt Creator =

File Edit View Build Debug Analyze Tools Window Help

Manage Kits...

Active Project

Configure Project

The following kits can be used for project demo:

Type to filter kits by name...

Select all kits

demo
Import Existing Build... I Qt5.15.18 (gec_aarch64) Details ~
Build & Run v/ B Qt 5.15.18 (gec_x86_64) Details ~
e v/ Debug Rt/build-demo-Qt_5_15_18_gcc_x86_64-Debug || Browse...
e

VI Release |t/build-demo-Qt_5_15_18_gcc_x86_64-Release | | Browse...

Project Settings v/ Profile  Rt/build-demo-Qt_5_15_18_gcc_x86_64-Profile || Browse...

Editor

Code Style
Dependencies
Envirenment
clang Code Model
clangd

Quick Fixes

clang Tools
Testing

Import Build From... Details ~

Configure Project

£, Type to locate (Ctrl 1 Issues 2 Search Res... 3 Applicatio...

4 CompileO... 5 QMLDebu... 6 GeneralM... 8 TestResults = =

Figure 44 Build Environment

5. Click "Edit", open "main.cpp" under the Sources folder in the "htrademo" project,
uncomment the relevant functions, save the file, and click Run to execute different

examples.

main.cpp @ demo - Qt Creator

#include <QApplication>

5 demo
lema.pra #include "example.h"

* A Headers
] example.h
¥ ks Sources
& error_handling.cop
o Hm_cw.cpp
= Ffm_pb_1wav.cpp
| Ffm_pb_2wav.cpp
el Ffm_run_reconfig.cpp
o ffm_stream.cpp

= int main()
int status = -1;

status = ffm_cw();

= Fscan_cw_swp.cpp I status = ffm_pb_lwav();
e fscan_pb_hop_1wav.cpp /1 status = ffm_pb_2wav();
= ;‘:::;;:—:ﬂ',‘:rfmpp /i status = ffm_run_reconfig();
o5 Iscan_cw_swp.cpp 11 status = ffm_stream();
e lscan_pb_hop_iwav.cpp 1 status = fscan_cw_swp();
e lscan pt'. Swp.Cpp I status = fscan_pb_swp();
/1l status = fscan_pb_hop_lwav();
f status = lscan_cw_swp();
//  status = lscan_pb_swp();
/M status = lscan_pb_hop_lwav();

Open Documents

Tnfdens =x1ted with code &

8 TestResults $

put 5 QML Debugger C.. al Messages

Figure 45 Running the ffm_cw Example

3.5.2 Creating and Compiling a New Project

Under the premise that the driver files have been correctly configured according to the Driver

Configuration section, follow the procedure below to create and compile a Qt project.

The code implementation shall follow the APl Programming Guide. The procedure for creating

a GUI application is as follows:
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Create a new folder for the entire project (eg, QtTest), which includes a bin folder (used to
store calibration files and generated executable files) and an h2apifolder (used to store
header files and dynamic link libraries).

Copy the "CalFile" folder from the instrument's shipped USB flash drive into the QtTest\bin
folder.

Copy the header files from "Linux\Install_H2_SDK\hZ2api\inc" on the shipped USB flash
drive into the "QtTest\h2apifolder".

Copy the dynamic link libraries from the corresponding system architecture folder under
"Linux\Install_H2_SDK\h2api\lio" on the shipped USB flash drive into the
"QtTest\h2apifolder" (x86_64 architecture is used as an example here).

QfTest h2api

h2_api.h h2_typedef.h libh2api.so. libusb-1.0.s0.
2.0.14 0.2.0

Linux Install H2 SDK  h2api lib x86_64

libh2api.so. libusb-1.0.50.
2.0.14 0.2.0

Figure 46 Copying Dynamic Link Libraries for the Corresponding Architecture

Open aterminalin the h2apifolder and enter the following commands sequentially to create
symbolic links for the copied dynamic link libraries (the commands are identical across

different architectures).

The libh2api.solibrary below uses version 2.0.14 as an example. For other versions, replace

the version number accordingly.

In -sf libh2api.s0.2.0.14 libh2api.so.2

In -sf libh2api.so.2 libh2api.so

In -sf libusb-1.0.50.0.2.0 libusb-1.0.s0.0
In -sf libusb-1.0.s0.0 libusb-1.0.s0
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10.

1.

12.

-sf libh2api.so.2.0.14 libhtraapi.so.2

1.0.50.0

4r Home Desktop  QtTest

Recent

Home

libhtraapi.se  libhtraapi.so. libusb-1.0.50

2

h2_typedef.h libh2api.so.

2.0.14

Desktop h2_api.h

Documents

Downloads

Music

libusb-1.0.s0.  libusb-1.0.s0.
Pictures 0

Figure 47 Creating Symbolic Links for Dynamic Link Libraries in h2api
Open Qt Creator and click "File" > "New File or Project"

In the project section, select "Application”, then choose "Qt Widgets Application" and click

"Choose...",

Enter the project name (eg, test), click "Browse", select the previously created QtTest folder,

and click "Next".

Select "gmake" and continue clicking "Next" until the "Kit Selection" interface appears.
Choose a build kit and click "Next".

Click "Finish" to create the project.
In the Qt Creator main interface, right-click the "test" project and select "Add Library..." >

"External Library" > "Next".

Click Browse Library File, select "libh2api.so" in the "QtTest\h2api" folder, and click "Open".

Select the "Linux" platform and click "Next".

m: p
#include "mainwindow.h"

Add Library — Qt Creator

External Library
Specify the library to link to and the includes path

=
+ [ Forms

Type Library type: | Linux (lib*.so lib*.a)

» Details |Library file: | /home/ /Desktop/QtTest/h2api/libh2apiso | Browse...

Include path: /home/ /Desktop/QtTest/h2api Browse... !

Platform Linkage: Dynamic

Mac

Windows

< Back Cancel

Figure 48 Selecting the Linux Platform
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13. Click "Finish" to add the external library.
14. In "test.pro", after "CONFIG += c++11", add "DESTDIR = $$clean_path($$PWD/../bin)" to

specify the output directory of the executable file.

File Edit View Build Debug Analyze Tools Window Help

Projects 2l o B s

QT += core gui
+ i Headers
- i Sources greaterThan (QT_MAJOR_VERSION, 4): QT += widgets
& main.cpp
& mainwindow.cpp _
+ i@ Forms ICONFIG 4= c++]l

IDESTDIR = $%clean_path($$PWD/../bin)

# You can make your code fail to compile if it uses deprecated APIs.
# In order to do so, uncomment the following line.
#DEFINES += QT_DISABLE_DEPRECATED_BEFORE=0x060000 # disables all the APIs deprecate

SOURCES += \
main.cpp \
mainwindow.cpp

HEADERS += \
mainwindow.h

FORMS += \
mainwindow.ui

# Default rules for deployment.
qnx: target.path = /tmp/$${TARGET}/bin
else: unix:!androi target.path = fopt/$${TARGET}/bin

pile Output

Figure 49 Setting the Executable Output Path
15. After the library configuration, add "-WI,-rpath,$$PWD/../h2api" to specify the runtime

5 QML Debugger Co... 6 G

library search path.

File Edit View Build Debug Analyze Jools Window Help
S| T @ B : Unix (LF)

# You can make your code fail to compile if it uses deprecated APIs.

# In order to do so, uncomment the following line.

#DEFINES += QT_DISABLE_DEPRECATED_BEFORE=0x060000 # disables all the APIs deprecate

* i Headers
Sources
& main.cpp

= mainwindow.cpp SOURCES += \

* d Forms i
main.cpp \
mainwindow.cpp

HEADERS += \
mainwindow.h

FORMS += \
mainwindow.ui

# Default rules for deployment.

gnx: target.path = /tmp/$5{TARGET}/bin

else: unix:landroid: target.path = Jopt/$${TARGET}/bin
1isEmpty (target.path): INSTALLS += target

28|unix: Imacx: LIBS += -L$$PWD/.. /h2api/ —1hzapi| -WL,-rpath,$$PUD/ . . fh2api ]

INCLUDEPATH += $S$PWD/. . /h2api
DEPENDPATH += $$PWD/../h2api

Output 5 Q ger Co. & G 8 Test Results ¢ 1]

Figure 50 Specifying the Library Link Path for the Executable

Debug

16. Save the "test.profile", then write code in "mainwindow.cpp" and click "Run". The normal

running interface is shown below.
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mainwindow.cpp @ test - Qt Creator

file Edit View Build Debug analyze Jools window pelp

mainwindow.cpp 4 unix (LF)

f(status == @) std: 'Device open successfully"<<std::endl;
e std::cout <<"Error"<<status <<std::endl;

}

MainWindow: :MainWindow(QWidget =parent)
: QMainWindow(parent)
, ui(new Ui::MainWindow)

{

ui->setupUi (this);

1t status = ©;
oids device = nullptr;

device_info dinfo;
channel ch[MAXCHANNELS] ;
uintlé_t chn = 83
uint8_t dnum = 0}

status = device_open_usb(ddevice, dnum, ch, &hn, &dinfo); Value stored to

Open Documents
mainwindow.cpp

23: Starting fhome/harogic Desktop/QtTest/bin/tent ...
full

v
‘efic/Desktop/qQtTest/nin/test exited with code @

Would you like to take a quick Ul tour? This Take UITi

il - e 1 issue.

17. Close QtCreator, navigate to the "QtTest\bin" folder, open a terminal, and enter "./test" to

run the executable program.

CalFile

@ubuntu: ~/Desktop/QtTest/bin

File Edit View Search Terminal Help
@ubuntu:~/Desktop/QtTest/bin$ ./test
Device open successfully

Figure 52 Running the Executable File

3.5.3 Cross Compilation

If a cross-compilation toolchain is available on the host computer, follow the procedure below
to cross-compile applications for the device (the following example describes cross-compiling

an aarch64 executable on an x86_64 host system).

1. Generate the target architecture executable file:

(1) Follow steps 1-9 in the Qt GUI Application Creation Procedure described in the Creating
and Compiling a New Project section to create the project. Place the parameter restriction
files, header files, and dynamic link libraries for the target cross-compilation architecture
(aarch64), configure symbolic links for the dynamic libraries, create the project in Qt Creator,

and select the aarch64 build kit.
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Kit Selection

Location

Build system The Following kits can be used For project untitled:
Detalls Type to filter kits by name..

Translation

B select all kits
» Kits

& Desktop Qt 5.12.8 GCC 64bit Details ~

v 3 arrch64 Details ~

< Back Cancel

Figure 53 Selecting the Target Kit for Cross-Compilation

(2) Follow steps 10-16 of the GUI application creation procedure to complete project creation,
library integration, executable output path configuration, code implementation, and

execution.

mainwindow.cpp @ Test - Qt Creator

File Edit Build Debug Analyze Tools window Help
Projects g = B mainwindow.cpp
- liai Test 1 #include "mai "

EE o Test.pro #include "ui_
Welcome » il Headers #include <QDebug?

< Line: 1, Col: 1

+ X <Select Symbol> = Unix (LF)

~ I Sources
le=_main.cpp #include
mainwindow.cpp #include
» 4 Forms #include

#include

Mainindow: :MainWindow (QWidget *parent)
: QMainwindow(parent)
ui( :MainWindow)

Projects

03
+ Device = NULL;
int Devhum = 03

Help

BootProfile_Typebef BootProfile;
BootInfo_TypeDef BootInfo;

Issues

Open Documents
mainwindow.cpp

1 Issues 2 Search Results 3 Application... 4 CompileOut... 5 QMLDebugg... 8 Test Results

Figure 54 Building the Executable for the aarch64 Architecture
(3) After building the executable, open a terminal in the "QtTest\bin" folder and enter "file
Test" to check the architecture of the generated executable (in this example, the
executable name is Test).
htra@ubuntu: ~/Desktop/QtTest/bin

File Edit View Search Terminal Help
htra@ubuntu: S file Test

=

Test: ELF 64-bit LSB shared object, ARM aarch64, version 1 (SYSV), dynamically 1
i d, interpreter flib/ld-linux-aarché4.so0.1, for GNU/Linux 3.7.8, BuildID[shal
] 4b014870dba5dcb7e25e3eb17432ef378b7b1d, not stripped

htra@ubuntu: S

Figure 55 Checking the Executable File Architecture
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2. Runthe executable on an aarch64 host machine:
(1) Navigate to the project directory (in this example, the project is located on the desktop, so
use "cd Desktop/"). Execute "zip -r QtTest.zip QtTest" to compress the entire QtTest folder

into a ZIP archive, then copy the archive to the aarch64 host machine.

htra@ubuntu: ~/Desktop

File Edit View Search Terminal Help
htra@ubuntu:~$ cd Desktop/

htra@ubuntu:~/Desktop$ zip -r QtTest.zip QtTest
updating: QtTest/ (stored @%)
updating: QtTest/htraapi/ (stored @%)
updating: QtTest/htraapi/libliquid.so (deflated 60%)
updating: QtTest/htraapi/libhtraapi.so0.0.55.53 (deflated 64%)
updating: QtTest/htraapi/libusb-1.08.s50.0 (deflated 62%
updating: QtTest/htraapi/libhtraapi.so.0 (deflated 64%)
updating: QtTest/htraapi/libusb-1.0.50.0.2.0 (deflated 62%)
updating: QtTest/htraapi/libusb-1.8.s0 (deflated 62%)

ing: QtTest/htraapi/libhtraapi.so (deflated 64%)

: QtTest/htraapi/htra api.h (deflated 79%)

: QtTest/Test/ (stored 0%)
A e (= g1l DD ge

Figure 56 Compressing the Created Project
(2) Onthe aarch64 host, enter "unzip QtTest.zip" to extract the project.

(3) Refer to the Driver Configuration section to configure the driver files on the aarch64 host
machine.
(4) After driver configuration is completed, enter the QtTest folder, run "chmod 777" Testin the

terminal to grant execute permissions, and then execute "./Test" to run the program.

C rpdzkj@localhost: ~/Desktop/QtTest/bin N x|

File Edit Tabs Help

Figure 57 Granting Permissions and Running the Executable File
3.6 Python
3.6.1 Example Usage Procedure

Prerequisites: Ensure that the device is properly connected and that the driver files have been
correctly configured according to the Driver Configuration section.

1. Copy the "Linux\examples\Python" folder from the shipped USB flash drive to the host
machine. Open a terminal in this folder and enter "which python3" to check the location of

the Python interpreter (for example, the location shown here is /usr/bin).
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htra@ubuntu: ~/Desktop/Linux/examples/Python

File Edit View arch Terminal Help
htra@ubuntu:~/Desktop/Linux/examples/Python$ which python3

fusr/bin/pvthon3
htra@ubuntu:~/Deskte

Figure 58 Checking Python 3 Interpreter Path

According to the obtained interpreter path, enter "sudo cp -r CalFile /usr/bin" to copy the
CalFile folder to the same directory level as the Python interpreter (modify the copy path

according to the actual interpreter location).

htra@htra: ~/Desktop/Linux/Python
File Edit View Search Terminal Help
Python$ which python3
[Python$|sudo cp -r CalFile fusr/bin

[sudo] password for htra:
htraghtra:~/Desktop/Linux/Pythons [J

Figure 59 Copying the CalFile Folder to the Same Directory Level as the Interpreter

Refer to the System Operating Environment section to determine the system architecture,
and copy the contents of the corresponding architecture folder from
"Linux\Install_H2_SDK\h2api\lib" on the shipped USB flash drive to the "Python\api" folder

on the host machine.

Recent

Home

Desktop libh2api.so. libusb-1.0.s0. Py_Make.sh
2.0.14 0.2.0

Documents

Downloads
Y Home Desktop Linux Install H2 SDK h2api lib x86_64

Recent

Home

Desktop libhzapi.so.  libusb-1.0.50.
2.0.14 0.2.0

Documents

Downloads

Music

Figure 60 Copying Dynamic Link Libraries
Open a terminal in the apifolder and enter "sudo sh Py_Make.sh". Follow the prompts to
enter the password and grant permission to create symbolic links for the libraries.

htra@ubuntu: ~/Desktop/Linux/examples/Python fapi
File Edit View Search Terminal Help

htra@ubuntu:~/ op/Linux/examples/Python/api$|sudo sh Py _Make.sh
[sudo] password
htra@ubuntu:~/Desktop/Linux/examples/Python/api$

Figure 61 Creating Symbolic Links for the Libraries

Open a terminal in the Python folder and enter "python3 ffm_cw.py" to run the provided

ffm_cw.py example.
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htra@htra: ~/Desktop/Linux/Python

I Help
thon$| python3 ffm_cw.py
opened successfully

htra@htra:~ Python$

Figure 62 Running the Python Example

3.6.2 Creating and Running a New Project

Under the premise that the driver files have been correctly configured according to the Driver
Configuration section, follow the procedure below to create a Python project:

1. The code implementation shall follow the API Programming Guide.

2. When running the program, place the script in the example folder (Python) and follow the

procedure described in the Python Example Usage section.
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4. Example Description

The examples use the standard RF output port (port = 0) by default. If the device is equipped
with and has enabled the medium-power option, and RF output from the medium-power port

is required, set port to 1.
41 Continuous Wave Transmission

ffm_cw: Outputs a continuous wave at a single frequency without using a waveform file. It can
be used for frequency-point function verification, RF path connectivity testing, and similar

applications.
4.2 Playback

ffm_playback: Plays back program-generated |IQ waveforms at a fixed frequency. IQ data can
be generated using waveform generation functions or custom methods. It is suitable for
simulated waveform playback and similar applications.

ffm_wav_playback: Plays back one or more IQ WAV files at a fixed frequency. Multiple files can
be concatenated in sequence for playback. It is suitable for playback testing using existing
waveform files.

ffm_multi_dev_sync: Performs synchronized playback across multiple devices at a fixed
frequency. Device synchronization is achieved using a reference clock and trigger signals. It is

suitable for synchronized signal output from multiple devices and similar applications.
4.3 Streaming

ffm_stream: Reads and plays waveform files from the host computer in real time, or generates
and plays waveform data in real time. It is suitable for applications involving large amounts of

data.
4.4 Dynamic Reconfiguration

ffm_reconfig: Changes device configurations while the device is running. It is suitable for

dynamic frequency and power adjustment, automated testing, and similar applications.
4.5 Frequency Sweep

fscan_cw: Performs automatic frequency sweeps using a continuous-wave signal. Upon
receiving a trigger, the device automatically sweeps the frequency according to the configured

frequency step and dwell time.
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fscan_playback: Performs frequency sweeps using simulated 1Q waveforms. Two trigger
behaviors are available: single-step frequency hopping and full sweep.

fscan_wav_playback: Performs frequency sweeps using a single IQ WAV file. Each trigger
switches to the next frequency point, and the preloaded waveform is continuously played back
at each frequency point.

fscan_mod: Performs frequency sweeps using a modulated signal. The generated modulated
waveform is continuously played back at each frequency point.

fscan_trigger: Configures different trigger sources for frequency sweeps, including software
bus trigger, external rising-edge trigger, external falling-edge trigger, and GNSS 1PPS trigger.

Both single-step frequency hopping and full-sweep operation are supported.
4.6 Power Sweep

Iscan_cw: Performs power sweeps using a continuous-wave signal. Parameters such as start
power, stop power, power step, and dwell time can be configured.

Iscan_playback: Performs power sweeps using simulated IQ waveforms. Two trigger behaviors
are available: single-step power switching and full sweep.

Iscan_trigger: Configures different trigger sources for power sweeps, including software bus
trigger, external rising-edge trigger, external falling-edge trigger, and GNSS 1PPS trigger. Both

single-step power switching and full-sweep operation are supported.
4.7 Modulation

digital_mod: Generates digitally modulated signals. Parameters such as the digital modulation
type, symbol rate, pseudorandom sequence, and pulse-shaping filter can be configured.
am_mod: Generates amplitude-modulated signals. Parameters such as modulation rate,
modulation depth, and modulation waveform can be configured.

fm_mod: Generates frequency-modulated signals. Parameters such as modulation rate,
frequency deviation, and modulation waveform can be configured.

pm_mod: Generates phase-modulated signals. Parameters such as modulation rate, phase
deviation, and modulation waveform can be configured.

dsss_mod: Generates direct-sequence spread-spectrum (DSSS) signals. Parameters such as
symbol rate, digital modulation type, spreading code, and pulse-shaping filter can be

configured.
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ofdm_mod: Generates orthogonal frequency-division multiplexing (OFDM) signals. Parameters
such as FFT size, number of symbols, guard carriers, guard interval, and digital modulation type
can be configured.

pulse_mod: Generates pulse-modulated signals. Parameters such as pulse width and pulse
period can be configured.

multitone_mod: Generates multitone signals. Parameters such as the number of tones,
frequency spacing, and phase mode can be configured.

rampsweep_mod: Generates linear frequency-sweep signals. Parameters such as frequency
span, sweep time, and period can be configured.

awgn_mod: Generates additive white Gaussian noise (AWGN) signals. Parameters such as

signal bandwidth and waveform duration can be configured.
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