VECTOR >

How to Use C-Code Functions in CANape
Version 2.1

2024-07-24

Application Note AN-IMC-1-012 How_to_use_ C-
Code_Functions_in_CANape.docx

Author Vector Informatik GmbH, PMC92
Restrictions Public Document
Abstract This document describes how to use C-code functions in CANape.

Table of Contents

L.0  OVEBIVIBW .eeeiieiiiiiie e ettt oottt et e e e e e s ettt e ee e e e e s aebat e e e e e e e aeaassbaeeeeeeeeseaasbbeeeeeeeeeaaanssbbenaeaeeeeaanne
1.1 Files From the Sample ProOjECT..........uii it
1.2 CANAPE FIlES ..
1.3 DEMO DLL FHlES ettt ettt e e e e e e b e e e e e e e e nnees
2.0 SAMPIE COUE....oie ettt ekt e bt sh bt e e b et e n bt e e br e e naare e s
2.1 LiStiNG Of FUNCHONS ....eoiiiiiiiieiiiiee ettt ettt e et e et e e e
2.2 Declaring and Implementing FUNCLIONS ...,
2.2.1 Supported Objects and Data TYPES .....ceeveieiriiiireiiieieieeeeeeeeeeeeeeeeseeeeeeessesseeeerererereeer————..
3.0 Integration Of FUNCHIONS iN CANGPE ....oiiiiiiiii e
4.0 USE IN FUNCHONS EQITOF ..uuiiiiiiiie ittt e e e s e e e e e e e e s s st bae e e e e e e e ssnnsnsaneeaaeenan

LT I G0 o} = Vo £ TR



VECTOR > How to Use C-Code Functions in CANape

1.0 Overview

In CANape, it is possible to use the installed programming language CASL to develop functions and
scripts, e.g. in analyzing measurement data or automating frequently used sequences. This document
describes how the supplied functional library can be extended to include your own libraries or
functions. Potential applications include functions whose source code should not be published, or
algorithms that cannot be implemented with the existing library or only with great effort.

In the directory C: \Users\Public\Documents\Vector\CANape Examples <version
number> of the CANape installation, you can find an example. It describes how to use your own
functions including source code and how to integrate it in CANape.

1.1 Files From the Sample Project

The sample project FunctionD11 is automatically installed with the CANape installation. Additionally,
in CANape Tools & Demos you can find more information about the sample project.
1.2 CANape Files

The following files you can find in the directory ...\CANape Examples <version
number>\FunctionDemoD11 of your CANape installation:

CANape.INI CANape project file

DemoDl11.cna CANape configuration file

demodll.dll Sample file with auxiliary functions

Subfolder panels Several CANape panels for starting a sample script, e.g. Panell . xvp,

DemoDl1l.cnp
Subfolder Scripts Several sample scripts, e.g. StartProject.cns,
StartMeasurement.cns, CloseXCPSimulator.scr
1.3 Demo DLL Files

The following demo DLL files you can find in the directory ...\CANape Examples <version
number>\FunctionDemoDl1\Sources of your CANape installation:

functiondll.h Header file with auxiliary functions of the DLL
demodll.cpp Source file with sample implementation
demodll.dsp Microsoft Developer Studio Visual C++ 6.0 project file
demodll.dsw Microsoft Developer Studio Visual C++ 6.0 workspace

Copyright © 2024 - Vector Informatik GmbH 2



VECTOR > How to Use C-Code Functions in CANape

2.0 Sample Code

In order to call your own functions in CANape, they must be defined, declared and implemented in the
sample code. It is easy to modify the Demod11 . cpp file for this purpose.

2.1 Listing of Functions

Inthe sD11InterfaceDescriptorTable table, functions are listed according to the following
scheme:
{"Function name", "VALUE/REFERENCE Argument" },

Arguments are of the type VALUE or REFERENCE. In the case of VALUE, a copy of the parameter
value is passed to the function (input parameter). Changes made to the parameter value in the
function remain void for the calling program (call by value). In the case of output parameters — if the

parameter value should be changed by the function — please use the type REFERENCE (call by
reference). Arrays and strings are essentially passed by REFERENCE.

In all cases, the return value of the function is of the type double.

Both, the function name and the names of the formal parameters (arguments) may be user-defined.
The function name must agree with the implementation.

Note

ﬂ Parameter names are shown on the status bar in CANape’s Function Editor, when you
select the related function with the cursor in the Function Editor’s shortcut menu.
Therefore, please use descriptive parameter names.

Each function may contain as many arguments as desired. They just need to be separated by
commas.

Make sure that the end of the table is properly terminated!
ittt bbb

// Allowable parameter types:
// VALUE Single value "Call by Value"

// REFERENCE Single value or array "Call by Reference"

const static VDllInterfaceTable sDllInterfaceDescriptorTable[]=
{

{ "ArithMinVv", "VALUE argl, VALUE arg2" },

{ "ArithMaxVv", "VALUE argl, VALUE arg2" 1},

{ "ArithMinB", "REFERENCE arg" 1},

{ "ArithMaxB", "REFERENCE arg" 1},

{ "ArithMiddleB", "REFERENCE arg" },

{ "ChangeBufferlD", "REFERENCE argl, REFERENCE arg2" 1},
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{ "ChangeBuffer2D", "REFERENCE argl, REFERENCE arg2" 1},
{ "RotateString", "REFERENCE argl, REFERENCE arg2" },
{ NULL, NULL } // MUST: table termination

bi

2.2 Declaring and Implementing Functions

The following scheme is used for both declaration and implementation:
// Declare Exported Functions

MYAPI (double) ArithMinV (VDllFunArgVariant * arg, int argCnt);
Only the function name (ArithMinV) needs to be modified here. The variable argCnt contains the

number of formal parameters of the function. This agrees with the number of parameters shown in the
listing of functions in the table sD11InterfaceDescriptorTable (see section 2.1).

When calling the function, arg contains the list of parameter values, wherein the individual data types

apply to the passed parameters.
A R

// ArithMinVv

// Definition: { "ArithMinV", "VALUE argl, VALUE arg2" },

// Script:

// double argl, arg2, minimum;

// argl= 3.14;

// arg2= 3.1415;

// minimum= ArithMinV (argl, arg2);

// write("Minimum from %f and %f is %f", argl, arg2, minimum) ;

MYAPI (double) ArithMinV (VDllFunArgVariant * arg, int argCnt)

{

double argl= DBL MAX, arg2= DBL MAX;
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if (argCnt != 2) return DBL MAX;

if (arg[0].type == kDclassUnknown) return DBL MAX;

if (arg[0].type == kDclassString) return DBL MAX;

if (arg[l].type == kDclassUnknown) return DBL MAX;

if (arg[l].type == kDclassString) return DBL MAX;

// Get doubles

if (arg[0].type == kDclassFloat) argl= (double) arg[0].data->f;
if (argl[0].type == kDclassInt) argl= (double) argl[0].data->1;
if (arg[0].type == kDclassUint) argl= (double) arg[0].data->ul;
if (argl[0].type == kDclassDouble) argl= arg[0].data->d;

if (argl[l].type == kDclassFloat) arg2= (double) arg[l].data->f;
if (argl[l].type == kDclassInt) arg2= (double) argl[l].data->1;
if (argl[l].type == kDclassUint) arg2= (double) arg[l].data->ul;
if (argl[l].type == kDclassDouble) arg2= argl[l].data->d;

// Return the minimum

return (argl < arg2) ? argl arg?2;

2.2.1 Supported Objects and Data Types

The return values of functions of an external function library (DLL) are all type double.

Any of the simple data types of CANape’s programming language may be used as parameters of a

function:

> 8 bit signed/unsigned integer
16 bit signed/unsigned integer
32 bit signed/unsigned integer
float (32 bit)

double (64 bit)

V V.V V

Furthermore, strings as well as one- and two-dimensional arrays of the simple data types may be
passed. Characteristic curves and maps may also be passed to functions. Please note that only
function values of the characteristic curve/map may be passed (not the X/Y axis points). When a

function is called with a measurement variable as a function parameter, the current or last signal value

is always passed (for arrays, the array of values is passed).

It is not possible to use 64-bit integer data types in scripts and functions.
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3.0 Integration of Functions in CANape

The DLL is integrated in CANape by using the options dialog:
1. Open the Options dialog in inside the Backstage area.

2. Open Miscellaneous|Functions and Scripts page.

3. Use the button [Add] to select the appropriate DLL from the file explorer.

Cptions

7 General £+ Functions and Scripts
> T Paths

1z Display Library

% Measurement and Evaluatio D \ProgrammeWector\CANape\CANape _16.0.20\Examples\FunctionDemo DL \demodll dll

= Calibration and Parameter §
» T Database

t

t

Print and Export
Mizcellaneous

B Device Driver
{5y Time Source ] [

#F= Functions and Scripts Add... Delete

Add-on Infa

& Add-on Global ArthMinV, ArthMzxV, ArthMinB. ArthMaxB, ArthMiddieB, ChangeBufferiD, ChangeBuffer2D,
¢ System Information RotateString, ArthMiddlieB_Big

%¢# VNBI0O Information

'ﬁ Systern Check _
% Macros Description

4" Additional Modules Extension of the function range at functions and scripts to realize user-specific functionality.

=1 E-mail Dispatch
- It is possible to add libraries with a defined interface to the list.
ZiP External Programs These libraries allow additional function calls for functions and scripts.

2 Remote Synchronization
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4.0 Use in Functions Editor
After the DLL has been integrated, you can call the functions in the CANape Functions Editor.
When you write a function or a script for example, you can access the functions in your DLL via the

context menu (press right mouse key). The path is Insert|DLL Functions|RotateString() for example.
| 7. G TN e = ]

File Edit View Compile Debug Teols 7

flH a9 28 E%h o|FE

1 (B %[ b v = [5G o

> {x) Global Variables Mame Size Data type Unit Comment e
o Prn?ec: funcrions {x) oChnl double
4 fi Scripts - . N
4 [ <Project directorys {x)gIlnputString [255] string
f," DemoDllFunctions.cns * (x) gaxChnl double _|
#« Start¥CPSimulator.scr () ginChnl double B
. [ Seripts () gOutputString [255] string s
£ Seed & Rey algorithm £x) Global Variables |)‘; Project functions | fi Scripts | £ Seed & Key algorithm
f- DemoD11Functions.cns * (DemoDl1Functions.cns)
1;RotateString (olnputString. oCutputString) »
2 Undo CtlZ
Redo Chrl+Y
Search... Ctrl+F
Replace... Ctrl+H
Cut Cirl+X
Copy Ctrl+C
Paste Ctrl+V
Select all Ctrl+A
Print... Ctrl+P ArithMinV()
Print preview... ArithMaxV() -
] [} o i 3
‘ Tnsert 3 Variable v ELIDRBED
MinArzay.cnat: Program compiled. Show symbal definition F2 Menu commands v ArithMax80 i
"StartMeasurement.cns”: Program compiled. ArithMidelleBQ
"StopMeasurement.cns": Program compiled. Object selection fst Ctrle)
"ChangeBufferlD.cns": Program compiled. ChangeBufferlD( E
"ClearGlobalBufferl.cns": Program compiled. Constructs » ChangeBuffer20( =
=] Output | 2 Variables Breakpoeints | 2B Running debug tasks (FimEians L BolateS TRl
p
DLL funct 3 hMiddleB_B
double RotateString(REFERENCE argl, REFERENCE arg2); unetions Bigh n2 Cal20 NUM

Note

For a more detailed description see our manual CANape CASL - Calculation and
Scripting Language in the Vector download center on www.vector.com.Here you can
obtain supplemental information.

5.0 Contacts

For a full list with all Vector locations and addresses worldwide, please visit http://vector.com/contact/.
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