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How to access controller via C using Unified APl on Windows OS

1. Requirements
1.1. Windows 10 system (recommended)
1.2. Visual Studio 2022
1.3. Trio Unified API

2. Project Setup
2.1. Install Trio Unified API in a folder on a local disk.

| S0 Trio Unified API v1.0.0 Setup =

Cick Next o nstal t he defaut flser orcck Change o choose anoter.

| Install Trio Unified AP v1.0.0 to:

|D:‘dJniﬁedAPI'l.

Chanage...

Cancel
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2.2. In this example will create a project in Visual Studio to test individual functions
provided in Trio_UnifiedApi_C.h file.

2.3. Create an empty C project with the name <UAPI_Test_C> in a location on the
windows disk.

Create a new project

Recent project templates

CMake Project

Console App (NET Framework)

=i WPF Application

App

Python Application Python

CppWinFo

Window

5 Appli

Windows Forms App

% Prism Blank A,

CMake Pr
A2 puild m

Console

tform C++ apps that don

Linux  Console

ur own Window

Desktop G Library

2.4. From Visual Studio menus navigate to ‘View’ -> ‘Other Windows’ and open
‘Property Manager’.

o Fie

Edit

Git  Project  Build
Solution Explorer
Git Changes
Git Repository
Team Explorer
Server Explorer
Data Lake Analytics Explorer
SQL Server Object Explorer
Test Explorer
Cookiecutter Explorer
Bookmark Window
Call Hierarchy
Class View

Code Definition Window

Object Browser

Error List

Output

Task List

Toolbox
Notifications
Remote File Explorer
Terminal

Other Windows

Toolbars

Debug  Test

Ctrl+Alt+L
Ctrl+0, Ctrl+G
Ctrl+0, Ctrl+R
Ctrl+\, Ctrl+M
Ctri+Alt+S

Ctrl
Ctrl+E T

Ctrl+K, Ctrl+W
Ctrl+Alt+K
Ctrl+Shift+C
Ctrl+Shift+V
Ctrl+Alt+)

Analy:

Command Window
Load Test Runs

Data Tools Operations

Syntax Visualizer

Shader Syntax Visualizer

HDInsight Task List Window

HiveServer2 Output Window

Live Share

Web Publish Activity

Task Runner Explorer

Device Log

Package Manager Console

Stack Trace Explorer

Browser Link Dashboard

Document Outline

Dev Tunnels

Property Manager

Resource View

Python Environments

Python Interactive Window
nteractive

C# Interactive

Code Metrics Results

Python Performance Explorer

Ctri+Alt+A

Ctrl+Alt+Bkspce

Ctrl+E, Ctrl+S

Ctrl+Alt+D

Ctrl+Shift+E
Ctrl+K, Ctrl+
Alt+|

Ctrl+Alt+F

2.5. In ‘Property Manager’ right-click on ‘UAPI_Test_C’ and select ‘Add Existing Property
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Sheet...

Property Manager - UAPI_Test_C
y < '3?5‘& Tj

4 [*5] UAPI_Test_C 3
b [l Debug | Win32 2° Add New Project Property Sheet...

> Il Debug | x64 Add Existing Property Sheet...
p Il Release | Win32

Save UAP|_Test_C Ctrl+S
> Il Release | x64

Rename F2

Properties

2.6. Navigate to Trio Unified API local folder and select ‘Trio_UnifiedApi_C.props’
property sheet file. It will be included in all build configurations.
Property Manager - Trio_UnifiedApi_C
2L 2 TR
4 [%] UAPI_Test_C
4 |88 Debug | Win32
A Trio_UnifiedApi_C
& Microsoft.Cpp.Win32.user
& Application

& Unicode Support
A~ Core Windows Libraries
4 [ Debug | x64

A Trio_UnifiedApi_C

A Microsoft.Cpp.x64.user
A Application

A Unicode Support

& Core Windows Libraries

4[5 Release | Win32
A Trio_UnifiedApi_C
A Microsoft.Cpp.Win32.user
& Whole Program Optimization

A Application
A Unicode Support
& Core Windows Libraries
4 [B9 Release | x64
A Trio_UnifiedApi_C
& Microsoft.Cpp.x64.user
& Whole Program Optimization
A Application
A Unicode Support
A Core Windows Libraries
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2.7. Add a new C program file with the name <main.c> in the Source Files subfolder.

Solution Explorer
| "-. Tu;'T-_'y - = @ O =

Search Solution Explorer (Ctrl+;)

(5 Solution TrioTest C* (1 of 1 project)
4 [%] UAPI Test C

o References

@l External Dependencies
£ Header Files

E? Resource Files

B Source Files

[F] main.c

2.8. Add the Unified API header file to the project. Under Solution Explorer right click on
Header Files and select “Add” -> “Existing Item...”. Browse and select
Trio_UnifiedApi-C.h.

(5 Solution TriaTest C' (1 of 1 project)
4 [] UAPI Test C

[ o0 References

b &l External Dependencies

4 [EF Header Files

B[4 Trio UnifiedApi C.h

E? Resource Files

4 [ Source Files

i)

B [E] mainc

3. Example code
3.1. Include the Trio_UnifiedApi_C in the main.c.

#include <Trio_UnifiedApi_C.h>
3.2. Create the callback function.

// Connection callback
void TRIO_CALLCONV connection_callback(void* context, trio_EventType event_type, uint64_t
int_value, const char* str_value, size_t char_count)
{
switch (event_type)
{
case trio_EventType_Error:
printf("Error [%llx] occurred: %s\n", int_value, str_value);
break;
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case trio_EventType_Message:
printf("Msg: %s\n", str_value);
break;

default:
break;
h

3.3. Create the connection to the MC.

trio_ConnContext context = 0;

trio_ErrorCode res;

const char* mc_IP = "127.0.0.1"; // The IP address of the controller.
bool ok = true;

// Create connection context of TCP type

res = trio_CreateContextTCP2(connection_callback, 0, &context, mc_IP);
res = trio_OpenConnection(&context);

if (res == trio_ErrorCode_NoError)

i
3

printf("Connected to the MC successfully\n");

3.4. Writing and reading variables, including the VR/TABLE/
AxisParameter/SystemParameter.

// Set VR value

double val = 125.25;

res = trio_SetVrValue(&context, 100, val);

if (res != trio_ErrorCode_NoError)

{
printf("trio_SetVrValue returned error: %llx\n", res);
ok = false;

}

//Get VR value
double valRd;
res = trio_GetVrValue(&context, 100, &valRd);

if (res != trio_ErrorCode_NoError)
{
printf("trio_GetVrValue returned error: %llx\n", res);
ok = false;
}
if (valRd != val)
{
printf("trio_GetVrValue returned different value: %f != %f\n", val, valRd);
ok = false;
}

//Set AxisParameter

int axis = 0;

double units = 100;

//AxisParam - UNITS

res = trio_SetAxisParameter_UNITS(&context, axis, units);
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if (res != trio_ErrorCode_NoError)

{
printf("trio_SetAxisParameter_UNITS returned error: %llx\n", res);
ok = false;

}

//Set AxisParameter

float speed = 1000;

//AxisParam - SPEED

res = trio_SetAxisParameter_SPEED(&context, axis, speed);

if (res != trio_ErrorCode_NoError)

{
printf("trio_SetAxisParameter_SPEED returned error: %llx\n", res);
ok = false;

}

//Get AxisParameter

double unitsRd;

//AxisParam - UNITS

res = trio_GetAxisParameter_UNITS(&context, axis, &unitsRd);

if (res != trio_ErrorCode_NoError)
{
printf("trio_GetAxisParameter_UNITS returned error: %llx\n", res);
ok = false;
}
if (unitsRd != units)
{
printf("trio_GetAxisParameter_UNITS returned different units: %f != %f\n",
units, unitsRd);
ok = false;
}

//Get AxisParameter

double speedRd;

//AxisParam - SPEED

res = trio_GetAxisParameter_SPEED(&context, axis, &speedRd);

if (res != trio_ErrorCode_NoError)

{
printf("trio_GetAxisParameter_SPEED returned error: %llx\n", res);
ok = false;

}

if (speedRd != speed)

{

printf("trio_GetAxisParameter_SPEED returned different speed: %f != %f\n",
speed, speedRd);

ok = false;
}

//Set system parameter
//SystemParam - WDOG
uint32_t wdog = 1;
res = trio_SetSystemParameter_WDOG(&context, wdog); //Turn the watchdog contact on(
enable the external drives)
if (res != trio_ErrorCode_NoError)
{
printf("trio_SetSystemParameter_WDOG returned error: %Lllx\n", res);
ok = false;
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//Get system parameter

uint32_t valWdogRd;

//SystemParam - WDOG

res = trio_GetSystemParameter_WDOG(&context, &valWdogRd);

if (res != trio_ErrorCode_NoError)

{
printf("trio_GetSystemParameter_WDOG returned error: %Lllx\n", res);
ok = false;

}

if (valWdogRd != wdog)

{

printf("trio_GetSystemParameter_WDOG returned different value: %d != %d\n",
valWdogRd, wdog);

ok = false;
}

3.5. Digital IO operations.

//Set the digital output of channel 0.

res = trio_SetDOut2(&context, 0, true);

if (res != trio_ErrorCode_NoError)

{
printf("trio_SetDOut2 returned error: %llx\n", res);
ok = false;

}

//Get the digital output of channel 0.
bool doutRd;
res = trio_GetDOut2(&context, 0, &doutRd);

if (res != trio_ErrorCode_NoError)

{
printf("trio_GetDout2 returned error: %llx\n", res);
ok = false;

}

if (!doutRd)

{
printf("trio_GetDout2 returned different value: %d != 1\n", doutRd);
ok = false;

}

//Get the digital input of channel 0.

bool dinRd;

res = trio_GetDIn2(&context, 0, &dinRd);

if (res != trio_ErrorCode_NoError)

{

printf("trio_GetDIn2 returned error: %llx\n", res);
ok = false;

3.6. Analog 10 operations.

//Set the analog output of channel 0.
int aout = 100;

res = trio_SetAOut(&context, 0, aout);
if (res != trio_ErrorCode_NoError)

{
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printf("trio_SetAOut returned error: %llx\n", res);

ok = false;

}

//Get the analog output of channel 0.

int aoutRd;

res = trio_GetAOut(&context, 0, &aoutRd);

if (res != trio_ErrorCode_NoError)

{
printf("trio_GetAOut returned error: %llx\n", res);
ok = false;

}

if (aoutRd != aout)

{
printf("trio_GetAOut returned different value: %d != 1\n", aoutRd);
ok = false;

}

//Get the analog input of channel 0.

int ainRd;

res = trio_GetAIn(&context, 0, &ainRd);

if (res != trio_ErrorCode_NoError)

{

printf("trio_GetAIn returned error: %llx\n", res);
ok = false;

3.7. Motion commands.

//Single axis move
double pos = 1000;
res = trio_MoveRell(&context, pos, axis); // Axis(@) moves the distance //1,000(
relative position)
if (res != trio_ErrorCode_NoError)
{
printf("trio_MoveRell returned error: %llx\n", res);
ok = false;

}

//Two axes linear interpolation motion( relative position)
double positions[] = { 1000, 2000 };
uint32_t axes[] = { 0, 2 };
res = trio_SetMultiAxisBase(&context, axes, 2); // Set the base axes.
if (res != trio_ErrorCode_NoError)
{
printf("trio_SetMultiAxisBase returned error: %llx\n", res);
ok = false;
}
res = trio_MoveRel2(&context, positions,2, axis); // Axis(0) moves the distance
//1,000, while axis(2) moves 2,000
if (res != trio_ErrorCode_NoError)
{
printf("trio_MoveRel2 returned error: %llx\n", res);
ok = false;

}

//Sets continuous forward movement.
int mode = 2;
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res = trio_Cancel2(&context, mode, axis); // Cancels all active and buffered moves

if (res != trio_ErrorCode_NoError)

{
printf("trio_Cancel2 returned error: %llx\n", res);
ok = false;

}

res = trio_Forward(&context, axis); // Axis(0) moves foward

if (res != trio_ErrorCode_NoError)

{
printf("trio_Forward returned error: %llx\n", res);
ok = false;

}

sleep_ms(3000); // Waiting for 3 seconds.

mode = 0;

res = trio_Cancel2(&context, mode, axis); // Cancel the currently executing move
if (res != trio_ErrorCode_NoError)
{

printf("trio_Cancel2 returned error: %llx\n", res);

ok = false;

}

//Sets continuous reverse movement.
res = trio_Reverse(&context, axis); // Axis(@) moves foward
if (res != trio_ErrorCode_NoError)
{
printf("trio_Reverse returned error: %llx\n", res);
ok = false;
}
sleep_ms(3000); // Waiting for 3 seconds.
res = trio_Cancel2(&context, mode, axis); // Cancel the currently executing move
if (res != trio_ErrorCode_NoError)
{
printf("trio_Cancel2 returned error: %llx\n", res);
ok = false;

}

//Two axes circular interpolation motion
res = trio_SetMultiAxisBase(&context, axes, 2); // Set the base axes.
if (res != trio_ErrorCode_NoError)
{
printf("trio_SetMultiAxisBase returned error: %llx\n", res);
ok = false;
}
res = trio_MoveCirc3(&context, 0, 2000, 0, 1000, 0, 1); /* Semicircular
trajectory(axis@ and axis2, clockwise direction), finish point (2000,0), centre
point (1000,0) */
if (res != trio_ErrorCode_NoError)
{
printf("trio_MoveCirc3 returned error: %Lllx\n", res);
ok = false;
}
sleep_ms(5000); // waiting for 5 seconds

3.8. Disconnect from the controller.

res = trio_CloseConnection(&context);
if (res != trio_ErrorCode_NoError)

{
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printf("trio_CloseConnection returned error: %L1lx\n", res);
ok = false;

3.9. Destroy connection context.

// Destroy connection context

res = trio_DestroyContext(&context);

if (res != trio_ErrorCode_NoError)

{
printf("trio_DestroyContext returned error: %llx\n", res);
ok = false;



