zenon manual

oooooooo




COPADATA

6 HAMOo Ly3od t dDATASGMOES NASNJ / ht !
All rights reserved.

Distribution and/or reproduction of this document or parts thereof in any form are permitted solely
with the written permission of the company CGBATA. The technical data contained herein has been
provided solely for informational purposes and is not legally binding. Subject to change, technical or
otherwise.



Contents

1. Welcome to COPMATA NEIP.. ..o 4
N 0 o] 1o PP 4
P R 1= = = T PP PP PP UPPPPPPI 5
2.1.1  ACCESS ZENON AR 5

2,12 MEINOUS. .. e et e et e e ree e s 7

2.2 ACTIVEX ettt e e e e et e e e e e a e ne e e e a e e e 9
2.2.1 Develop ACHIVEX ElEMENLS........cccce e e e e e e e e e e e e 10

2.2.2  Example LatChedSWItCh (Crh)..eociierieieiiiiiiee ettt 13

2.2.3  Example CD_SHAerCtrl (Cht)eueiiii i e e e e e e e e e e e e e e e e e e e e e e eeeeananas 22

2.2.4 Example :NET control @s ACHVEX (CH)...uuuuruiiiii i e ettt 30

2.3 INET USEI CONIIOIS ..ttt ittt ettt e e ettt e e e e s bt e e e e b be e e e e e anbbe e e e e ennes 43
2.3.1 Different use .NET Control in Control Container or ACtiVEX.........ccccvvvvvveerinniieeeennnnn 44

2.3.2 Example .NET cONtrol CONtAINEL..........ccciiiiiiiiii i et e e e e e e nanenennn B

2.3.3 Example :NET control @s ACHVEX (CH)...uuuuuuiiiiiiii ettt n e e 65

2.4 WPEFEIBMENT. ...ttt e ettt e e et ree e e e s sbbe e e e e s snbneeeesnnnneeneessnnnn d O
P o R = 7= ] [T PRP PSPPI 79

A V- [0 = U {0 o (=3 o = USSPt 85

2.4.3  ENQINEEING IN ZAIM ......ccco i s s e e e e e e e e e e e e e et et e e e ae e e et eaeaeeeeaeaaas 97



1. Welcome to COPMATA help

GENERAL HELP

If you cannot find any information you require in this help chapter or can think of anything that you
would like added, please send an emaititmcumentation@copadata.com
(mailto:documentation@copadata.com

PROJECT SUPPORT

You can receive support for any real project you may have from our Support Team, who you can contact
via email asupport@cgadata.com(mailto:support@copadata.com

LICENSES AND MODULES

If you find that you need other modules or licenses, our staff will be happy to help you. Email
sales@copadata.cofmailto:sales@copadata.com

2. Controls

In zenon you can integrate own controls. For this following is available:

a  .NET user control®n page43) (For implementing in zenasee also .NET controls in manual
Screens.)

o ActiveX(on paged) (For implementing in zenon see also ActiveX in manual Screens.)

o WPF(on page’8)
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Y Info

You carfind information about how to use the zenon programming interfaces (PCE,
VSTA) in manual Programming Interfaces.

2.1 General

Controls for zenon can be implemented via ActiveX, .NET and WPF. Via VBA/VSTA you can access the
zenon API.

2.1.1 Access zenon API

Under zenon you can enhance an ActiveX control with special functions in order to access the zenon API.

ACCESS THE ZENON API
a  InProject References , Selectadd References... the zenon RT object library

o add the enhanced functions to the class code of thetc

ENHANCED ZENON ACTIVEX FUNCTIONS

/I'ls called during the initializing of the control in the zenon Runtime.

public bool zenon>Init(zenon. El ement di spEl ement) é
/l'Is called during the destruction of the control in the zenon Runtime.

public bool zenon Exit()

/I Supports the control variable linking

public short CanUseVariables() é

/I Com control supports data types.

public short VariableTypes() é

/I Maximum number of variables which can be linked to the control.
LlJdzof AO &K2NI alExF NAlFo6f S&060X



EXAMPLE

The @M object of a zenon variable is temporarily saved in a Member in order to access it later in the
Paint Event of the control.

zenon. Variable m_cVal = null;

public bool zenon>Init(zenon. Element dispElement)
{
if (dispElement.CountVariable > 0) {
try {

m_cVal = dispElement.ltemVariable(0);
if (m_cVal != null) {
object obRead = m_cVal.get_Value((object) -1);
UserText = obRead.ToString();
}
}catch {}
}
return true;
}
public bool zenonExit()
{
try {
if (m_cVal != null) {
System.Runtime.InteropServices. Marshal .FinalReleaseComObject(m_cVal);

m_cVal = null;

}
catch { }

return true;

publi ¢ short CanUseVariables()

{

return 1; /I the variables are supported

public short VariableTypes()
{

return short. MaxValue; /I all data types are supported



Controls
zenon

public short MaxVariables()
{

return 1; /I as max imum one variable should be linked to the control

private void SamplesControl_Paint(object sender, PaintEventArgs e)

{

/I zenon Variables has changed

try {
if (m_cVal != null) {
object obRead = m_cVal.get_Value( (object) - 1);
UserText = obRead.ToString();

}
}catch {}

2.1.2 Methods

ActiveX and .NET controls which use zenon variables need certain methods.

CanUseVariables

Prototype:short CanUseVariables();

This method either returng or O

1: The control can use zenon variables.

For the dynamic element (via buttorariable ) you can only state zenon variables with the type
stated via method/ariableTypes  (on page8) in the number stated by methodViaxVariables
(on pageB).

0: The control cannot use zenon variables or does not have the method.

You can state variables with all types without restricting the number. In the Runtime however tt
only can be used with VBA.




MaxVariables

Prototype:short MaxVariables();
Here the number of variables is defined, that can be selected from the variable list.

If 1 is returned, multiselect is disabled in the variable list. A warning is displayed when several variables
are selected anywa

VariableTypes

Prototype:short Variable Types();

The value returned by this method is used as a mask for the usable variable types in the variable list. The
value is aranDrelation from the following values (defined z@non32/dy_type.h  ):

Value 1 Value 2 Equivalent
WORD 0x0001 Position 0
BYTE 0x0002 Position 1
BIT 0x0004 Position 2
DWORD 0x0008 Position 3
FLOAT 0x0010 Position 4
DFLOAT 0x0020 Position 5
STRING 0x0040 Position 6
IN_OUTPUT 0x8000 Position 15
zenonExit

Prototype:boolean zenonE  xit();
This method is called by the zenon Runtime when the ActiveX control is closed.

Here all dispatch pointers on variables should be released.



zenonExitEd
EqualzenonExi{on pageB) and is executed in closing the ActiveX ia Editor.
Therewith you can also react to changes in the ActiveX e.g. values changes in Editor.

Info: Currently only available for ActiveX.

zenonlnit

Prototype:boolean zenonlnit(IDispatch*dispElement);

With this method (in the Runtime) the ActiveX trmh gets a pointer to the dispatch interface of the
dynamic element. With this pointer zenon variables linked to the dynamic element can be accessed.

You define the sorting order of the handed over variables in the configuration of the ActiveX element
with the help of button®ownor Up.

TheElement Input ~ dialog appears after doublelicking the ActiveX element or after selecting property
ActiveX settings in the element properties in nodRepresentation

zenonlnitEd

Equalszenonlnit(on paged) and is executed on opening the ActiveX (double click the ActiveX) in the
Editor.

Info: Currently only available for ActiveX.

2.2 ActiveX

With ActiveX the functionality of the zenon Runtime and Editor can be enhanced autonomously.

In this manual/ou can find:

o Develop ActiveX elemen(en pagel0)
a  Example LatchedSwitch (Ctei) pagel3)
o Example CD_SliderCitrl (Cfor) page22)

o Example :NET control as ActiveX (©#)page30)

You can find information about the dynamic element ActiveX in manual Screens in chapter ActiveX.



ACTIVEX FOR WINDOWSE

If an ActiveX Control should run under Windows CE, the apartment model must beT$eetaling
If it is set toFree , the control will not run in zenon Runtime.

2.2.1 Develop ActiveX elements

The dynamic element ActiveX in zenon can forward variables to the ActiveX control without using VBA
to operate the control.

The control now defines by itself, how many zenon variablesnituse and of what type they may be.
Additionally the properties of the control can also be defined by the dynamic element.

For this the interface (dispatch interface) of the control must support a number of centtinods(on
pagelO) .

Methods

Each ActiveX control which can use zenon variables must contain the following methods:

o CanUseVariablgsn page7)
o MaxVariablegon pageB)

o VariableTypegon pageB)

o zenonEk (on pageB)

o zenonExitEdon page9)

o zenonlnit(on pageg)

o zenonlnitEdon page9)

It does not matter, which dispatch ID the methods have in the interface. On dhléngethods zenon
receives the correct ID from the interface.

CanUseVariables

Prototype:short CanUseVariables();

This method either returng or O
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Valu Description

e

1 The control can use zenon variables.
For the dynamic element (via buttorariable ) you can only state zenon variables with the type
stated via method/ariableTypes  (on page8) in the number stated by methodviaxVariables
(on pageB).

0: The control cannot use zenon variables or does not hlagenethod.

You can state variables with all types without restricting the number. In the Runtime however tt
only can be used with VBA.

MaxVariables

Prototype:short MaxVariables();
Here the number of variables is defined, that can be selected ftenvariable list.

If 1 is returned, multiselect is disabled in the variable list. A warning is displayed when several variables
are selected anyway.

VariableTypes

Prototype:short Variable Types();

The value returned by this method is used as a masthousable variable types in the variable list. The
value is araNDrelation from the following values (defined a@non32/dy_type.h  ):
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Value 1 Value 2 Equivalent

WORD 0x0001 Position 0
BYTE 0x0002 Position 1
BIT 0x0004 Position 2
DWORD 0x0008 Position3
FLOAT 0x0010 Position 4
DFLOAT 0x0020 Position 5
STRING 0x0040 Position 6
IN_OUTPUT 0x8000 Position 15
zenonExit

Prototype:boolean zenonExit();
This method is called by the zenon Runtime when the ActiveX control is closed.

Here all dispatch gaters on variables should be released.

zenonExitEd

EqualszenonExi{on page8) and is executed in closing the ActiveX in the Editor.
Therewith you can also react to changes in the ActiveX e.g. values changes in Editor.

Info: Currently only available for ActiveX.

zenonlnit

Prototype:boolean zenonlnit(IDispatch*dispElement);

With this method (in the Runtime) the ActiveX control gets a pointer to the dispatch interface of the
dynamic element. With this pointer zenon variableséidio the dynamic element can be accessed.
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You define the sorting order of the handed over variables in the configuration of the ActiveX element
with the help of buttonownor Up.

TheElement Input  dialog appears after doublelicking the ActiveX eleménr after selecting property
ActiveX settings in the element properties in nodRepresentation

zenonlnitEd

Equalszenoninit(on page9) and is executed on opening the ActiveX (double click the ActiveX) in the
Editor.

Info: Currenty only available for ActiveX.

2.2.2 Example LatchedSwitch (C++)

The following example describes an ActiveX control, that realises a latched switch with two bit variables.
The first variable represents the switch, the second variable the lock. The value ofittleirsg variable
of the ActiveX control can only be changed, if the locking variable has the value O.

The status of the element is displayed with four bitmaps which can be selected in the properties dialog
of the control in the zenon Editor.

Interface
The control LatchedSwitch has the following dispatch interface:

[ uuid(EB207159 - D7C9 11D3- B019- 080009FBEAA2),
helpstring(Dispatch interface for LatchedSwitch Control), hidden ]
dispinterface _DLatchedSwitch

{
properties:
/INOTE - Class Wizard will maintain method information here.
/I Use extreme caution when editing this section.
II{{AFX_ODL_PROP(CLatchedSwitchCitrl)
[i[d(1)] boolean SollwertDirekt;
[id(2)] IPictureDisp* SwitchOn; // container for the bitmaps
[id(3)] IPictureDisp* SwitchOff;
[id(4)] IPictureDisp* LatchedOn;
[i[d(5)] IPictureDisp* LatchedOff;
IAFX_ODL_PROP

13



methods:

/INOTE - ClassWizard will maintain method information here.
Il Use extreme ¢ aution when editing this section.

I{{AFX_ODL_METHOD(CLatchedSwitchCtrl)

IYAFX_ODL_METHOD

[id(6)] short CanUseVariables();

[id(7)] short VariableTypes();

[id(8)] short MaxVariables();

[id(9)] boolean zenonlnit(IDispatch* dispElement);

[id(10)] boo lean zenonExit();

[[d(DISPID_ABOUTBOX)] void AboutBox();

h
The propertiessSwitchOn to LatchedOff  contain the bitmaps for displaying the four different states
of the control. The bitmaps themselves are stored in objects of the class CScreenHolder.pEnty pro

SollwertDirekt defines if the input of set values is done via a dialog or directly by clicking the
control.
Control
Implementing the control is done with the classatchedSwitchCtrl . As members this class has the

CScreenHolder  objects for the storge of the bitmaps. Additionally three dispatch drivers for the
dynamic element and the variables are generated:

class CLatchedSwitchCitrl : public COleControl
{

DECLARE_DYNCREATE(CLatchedSwitchCitrl)

/I Constructor

public:

CLatchedSwitchCitrl();

/I Over rides

/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CLatchedSwitchCitrl)

public:

virtual void OnDraw (CDC* pdc, const CRect& rcBounds, const CRect& rcinvalid);
virtual void DoPropExchange (CPropExchange* pPX);

virtual void OnResetStat e (;
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virtual DWORD GetControlFlags();
INAFX_VIRTUAL

/l Implementation

protected:

~CLatchedSwitchCtrl();

DECLARE_OLECREATE_EX(CLatchedSwitchCtrl) // Class factory and guid
DECLARE_OLETYPELIB(CLatchedSwitchCtrl)  // GetTypelnfo
DECLARE_PRORRGEIDS(CLatchedSwitchCtrl) // Eigenschaft page IDs
DECLARE_OLECTLTYPE(CLatchedSwitchCtrl) // Type hame and misc status

/l Message maps

I{{AFX_MSG(CLatchedSwitchCtrl)

afx_msg void OnLButtonDown(UINT nFlags, CPoint point);
IMAFX_MSG

DECLARE_MESSAGE_MAP

/I Dispatch maps

II{{AFX_DISPATCH(CLatchedSwitchCtrl)

BOOL m_sollwertDirekt;

afx_msg void OnSollwertDirektChanged();

afx_msg LPPICTUREDISP GetSwitchOn();

afx_msg void SetSwitchOn(LPPICTUREDISP newValue);
afx_msg LPPICTUREDISP GetSwitchOff();

afx_msg void SetSwitchOff(LPPICTUREDISP newValue);
afx_msg LPPICTUREDISP GetLatchedOn();

afx_msg void SetLatchedOn(LPPICTUREDISP newValue);
afx_msg LPPICTUREDISP GetLatchedOff();

afx_msg void SetLatchedOff(LPPICTUREDISP newValue);
afx_msg short CanUseVariables();

afx_msg short VariableTypes();

afx_msg short MaxVariables();

afx_msg BOOL zenonlnit(LPDISPATCH dispElement);
afx_msg BOOL zenonExit();

INAFX_DISPATCH
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CScreenHolder m_SwitchOn;
CScreenHolder m_SwitchOff;
CScreenHolder m_LatchedOn;
CScreenHolder m_LatchedO  ff;

DECLARE_DISPATCH_MAP()

afx_msg void AboutBox();

/I Event maps

I{AFX_EVENT(CLatchedSwitchCtrl)
IMAFX_EVENT
DECLARE_EVENT_MAP()

double VariantToDouble(const VARIANT FAR *v);

void VariantToCString(CString *c,const VARIANT FAR *v);
BOOL IsVariantString(const VARIANT FAR *v);

BOOL IsVariantValue(const VARIANT FAR *v);

// Dispatch and event IDs
public:

CString szVariable[2];
IElement m_dElement;

IVVariable m_dLatchVar, m_dSwitchVar;

enum {
II{{AFX_DISP_ID(CLatchedSwitchCtrl)
dispidS ollwertDirekt = 1L,
dispidSwitchOn = 2L,

dispidSwitchOff = 3L,
dispidLatchedOn = 4L,
dispidLatchedOff = 5L,
dispidCanUseVariables = 6L,
dispidVariableTypes = 7L,
dispidMaxVariables = 8L,

16



dispidZenOninit = 9L,
dispidZenOnExit = 10L,
I}AFX_DISP_ID

h

h

Methods

The following methods are used:

o CanUseVariablgsn pagel?)
o VariableTypegon pagel?)

o MaxVariablegon pagel8)

o zenonlnit(on pagel8)

o zenonExi{on pagels)

CanUseVariables
This method returns 1, so zenon variables can be used.

short CLatchedSwitchCtrl::CanUseVariables()
{

return 1;

}

VariableTypes

The control only can work with bit variables,®®004 is returned.

short CLatchedSwit chCtrl::VariableTypes()
{

return 0x0004; // Only bit variables
}

17



MaxVariables
Two variables can be used. Therf@rés returned.
short CLatchedSwitchCtrl::MaxVariables()

{

return 2; /I 2 variables

}

zenonlnit

This method gets the dispatch driverstbé variables via the dispatch pointer of the dynamic element.
With this pointer the variable values are read and written when clicking and drawing the control.

BOOL CLatchedSwitchCtrl::zenoninit(LPDISPATCH dispElement)

{

m_dElement = IElement(dispElemen t);

if (m_dElement.GetCountVariable() >= 2)

{

short ilndex = 0;

m_dSwitchVar =  IVariable(m_dElement.ltemVariable(COleVariant(iindex)));
m_dLatchVar =  IVariable(m_dElement.ltemVariable(COleVariant(++ilndex)));
}

return TRUE;

}

zenonExit

This nethod releases the dispatch driver.
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BOOL CLatchedSwitchCtrl::zenonExit()
{

m_dElement.ReleaseDispatch();
m_dSwitchVar.ReleaseDispatch();
m_dLatchVar.ReleaseDispatch();
return TRUE;

}

Operate and display

Setting values

A value can be set by clicking thentrol with the left mouse button.

If m_iSollwertDirekt is0, a dialog for the selection of the set value is opened, otherwise the
current value of the switching variable is inverted.

If the locking variable has the valtieonly aMessageBeep is executd. No value can be set via the
control.

void CLatchedSwitchCtrl::OnLButtonDown(UINT nFlags, CPoint point)
{

CRect rcBounds;

GetWindowRect(&rcBounds);

COleVariant coleValue((BYTE)TRUE);

BOOL bLatch = (BOOL)VariantToDouble((LPVARIANT)&m_dLatchVar.GetValue( );
BOOL bSwitch = (BOOL)VariantToDouble((LPVARIANT)&m_dSwitchVar.GetValue());

if (bLatch) // Locked!!!

MessageBeep(MB_ICONEXCLAMATION);

else

{

if (m_sollwertDirekt)

{
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bSwitch = !bSwitch;
}

else

{

CSollwertDlg dlg;
dlg.m_iSollwert = bSwitch? 1: 0
if (dlg.DoModal() == IDOK)

{

if (dlg.m_iSollwert == 2) // Toggle

bSwitch = !bSwitch;

else

bSwitch = (BOOL)dlg.m_iSollwert;

}
}

coleValue = (double)bSwitch;

m_dSwitchVar.SetValue(coleValue);

}
COleControl::OnLButtonDown(nFlags, point);

}

Drawing

Ondrawing the control the values of the variables are read via their dispatch drivers, and accordingly
one of the four defined graphics is displayed. When the value of a variable changes, the control is
updated by theonDraw routine.

void CLatchedSwitchCtrl: :OnDraw(CDC* pdc, const CRect& rcBounds, const CRect&
rcinvalid)

{

CRect rcBitmap = rcBounds;

rcBitmap.NormalizeRect();

if ('m_dElement)
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m_SwitchOn.Render(pdc, &rcBounds, &rcBounds);

return;

}

BOOL bVall =0, bval2 = 0;
VARIANT vRes;

if (m_dSwitchV  ar) // Variable exists?

{

VRes = m_dSwitchVar.GetValue();
bVall = (BOOL)VariantToDouble(&vRes);
}

if (m_dLatchVar) // Variable exists?

{

vRes = m_dLatchVar.GetValue();
bVall = (BOOL)VariantToDouble(&vRes);

}

if bvall  && bval2)

m_SwitchOn.Ren der(pdc, rcBitmap, rcBitmap);
else if (Ibvall && bVal2)

m_SwitchOff.Render(pdc, rcBitmap, rcBitmap);
else if (bVall && 'bVal2)

m_LatchedOn.Render(pdc, rcBitmap, rcBitmap);

else

m_LatchedOff.Render(pdc, rcBitmap, rcBitmap);
}
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zenon Interface

Classes dagted from COleDispatchDriver have to be created for the element and the variables, so that
the dispatch interface of zenon can be used to set values. The easiest way to create these classes is the
Class Wizard of the development environment (buttaid Cla ss, selectFrom a type library , select
zenrt32.tlb ).

For our control theses are the classiEement andivariable . They are defined irenrt32.h  and
zenrt32.cpp

2.2.3 Example CD_SliderCtrl (C++)

The following example describes an ActiveX control which egbelWindowssliderCtrl . This
component can be linked with a zenon variable. The user can change the value of a variable with this
slider. If the value of the variable is changed with some other dynamic element, the slider is updated.

Interface
The contol cD_sliderctrl  has the following dispatch interface:

[ uuid(5CD1B01D - 015E- 11D4- A1DF 080009FD837F),
helpstring(Dispatch interface for CD_SliderCtrl Control), hidden

]

dispinterface _DCD_SliderCirl

{

properties: //*** Properties of the controls

[id(D)] short TickRaster;
[id(2)] boolean ShowVertical;
[i[d(3)] short LineSize;

methods: //*** method of the control (for zenon ActiveX)

[id(4)] boolean zenonlnit(IDispatch* pElementinterface);
[id(5)] boolean zenonExit();

[id(6)] short VariableTypes();

[id(?)] short CanUseVariables();

[id(8)] short MaxVariables();
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[id(DISPID_ABOUTBOX)] void AboutBox();
h

Control

Implementing the control is done with the class CD_SliderCtrICtrl. This class has a standard Windows
CSliderCtrl as a member, with which the contres subclassed. The interfaggsribale and

IElemen t contain zenon interfaces which had to be integrated. These are deduced from
COleDispatchDriver

class CCD_SliderCtrICtrl : public COleControl
{

DECLARE_DYNCREATE(CCD_SliderCtrlCtrl)

private: //*** mem ber variables

BOOL m_blnitialized;

BOOL m_bShowVertical;
BOOL m_bTicksBoth;

long m_nRangeStart;

long m_nRangeEnd;

long m_nTickOrientation;
IVariable  m_interfaceVariable;
IElement  m_interfaceElement;

CSliderCtrl m_wnd SliderCtrl;
public:
CCD_SliderCtrlCtrl();

I{AFX_VIRTUAL(CCD_SliderCtrICtrl)

public:

virtual void OnDraw (CDC* pdc, const CRect& rcBounds, const CRect& rcinvalid);
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

virtual void DoPropExchange (CPropExch ange* pPX);

virtual void OnResetState ();

IYAFX_VIRTUAL

protected:
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~CCD_SliderCtrICtrl();
/I*** methods for the conversion from variant
double VariantToDouble(const VARIANT FAR *vValue);

DECLARE_OLECREATE_EX(CCD_SliderCtrICtrl) // Class factory

DECLARE_OLETYPELIB (CCD_SliderCtriCtrl)  // GetTypelnfo
DECLARE_PROPPAGEIDS (CCD_SliderCtrICtrl) // Eigenschalft page IDs
DECLARE_OLECTLTYPE (CCD_SliderCtrICtrl) // Type name and misc status

/*** methods for the functionality of the Slid erCtrl
BOOL IsSubclassedControl ();
LRESULT OnOcmCommand (WPARAM wParam, LPARAM IParam);

IH{{AFX_MSG(CCD_SliderCtrICtrl)

afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
afx_msg void HScroll(UINT nSBCode, UINT nPos);

afx_msg void HScro II(UINT nSBCode, UINT nPos);
afx_msg void OnLButtonDown(UINT nFlags, CPoint point);
afx_msg void OnLButtonUp(UINT nFlags, CPoint point);
IMAFX_MSG

DECLARE_MESSAGE_MAP()

I{AFX_DISPATCH(CCD_SliderCtriCtrl)

afx_msg BOOL GetTickOnBothSides();

afx_msg vo id SetTickOnBothSides (short nNewValue);
afx_msg BOOL GetShowVertical();

afx_msg void SetShowVertical(BOOL bNewValue);
afx_msg short GetTickOrientation();

afx_msg void SetTickOrientation (short nNewValue);
afx_msg BOOL zenonInit(LPDISPATCH pElementinterfac e);
afx_msg BOOL zenonExit();

afx_msg short VariableTypes();

afx_msg short CanUseVariables();

afx_msg short MaxVariables();

and guid
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IMAFX_DISPATCH
DECLARE_DISPATCH_MAP()

afx_msg void AboutBox();

II{AFX_EVENT(CCD_SliderCtriCtrl)
IMAFX_EVENT
DECLARE_EVENT AP()

public:

enum {
I{{AFX_DISP_ID(CCD_SliderCtrICtrl)
dispidShowVertical = 1L,
dispidTicksOnBothSides = 2L,
dispidTickOrientation = 3L,
dispidZenOninit = 4L,
dispidZenOnExit = 5L,
dispidVariableTypes = 6L,
dispidCanUseVariables = 7L,
dispidMaxVariable s=8L,
IIYAFX_DISP_ID

h

h

Methods

The following methods are used:

o CanUseVariablgsn page26)
o VariableTypegon page26)

a  MaxVariablegon page26)

o zenonlnit(on page26)

o zenonExi{on page28)
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CanUseVariables
This method returnd so zenon variables can be used.
short CCD_SliderCtrICtrl::CanUseVariables()

{

return 1,

}

VariableTypes

The control can work with word, byte, doubleword and flgariables. You will find a list of the possible
data types in the generaescription(on pages) of this method.

short CCD_SliderCtrlICtrl::VariableTypes()

{

return 0x0001 | /' Word

0x0002 | // Byte
0x0008| //D -Word
0x0010| // Float
0x0020; //D - Float

}

MaxVariables
Only one variable can be linked to this control.
short CCD_SliderCtriICtrl::MaxVariables()

{

return 1; /I 1 variables

}

zenonlnit

The parametedispElement  contains the interface for the dynamic element. With teisment the
linked zenon variable determined. If it is valid, the area ofdfwectrl  is set. Additionally the settings
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F2N) 6KS RAALI @ O0ydzYoSNI 27
the SliderCtrl canndbte changed. The variabte_blnitialized
now on.

BOOL CCD_SliderCtrlICtrl::zenonInit(LPDISPATCH dispElement)
{

/I*** Determine the variable using the zenon element

m_interfaceElement = |Element(pElementinterface);

if (m_interfaceElement.GetCountVariable() > 0) {

short nindex = 0;
m_interfaceVariable = IVariable
(m_interfaceElement.ltemVariable(COleVariant(nindex)));

}

[[*** Initialize the area of the Slider - Ctrl

if (m_interfaceVariable) {

[*** Define range

GAO1&asz X0 oM. TABG @ L ¥
defines that values can be set from

m_nRangeStart = (long) VariantToDouble(&m_interfaceVariable.GetRangeMin());

m_nRangeEnd = (long) VariantToDouble(&m_interfaceVariable.GetRangeMax());

m_wndSliderCtrl.SetRange(m_nRangeStart,m_nRangeEnd, TRUE);
/*** Define sub ticks

m_wndSliderCtrl.SetTicFreq(m_nTi ckCount);
m_wndSliderCtrl.SetPageSize(m_nTickCount);
m_wndSliderCtrl.SetLineSize(m_nLineSize);

}else {

m_wndSliderCtrl.SetRange(0,0,TRUE);
return FALSE;
}

m_binitialized = TRUE;
return TRUE;
}
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zenonExit
In this method the zenon interfaces are reledsgain.

BOOL CCD_SliderCtrICtrl::zenonEXxit()
{

m_interfaceElement.ReleaseDispatch();
m_interfaceVariable.ReleaseDispatch();
return TRUE;

}

Operate and display

Drawing

With DoSuperclassPaint the SliderCtrl is drawn (as is is a subclassed control)tHéahoment of
drawing the slider is moved, the variabebinitialized gets the valud~ALSE This makes sure that
the value can be changed. Normally the value of the variable is read and displayed with the method
SetPos of the SliderCitrl.

void CCD_SliderCt rICtrl::OnDraw(CDC* pdc, const CRect& rcBounds, const CRect&
rcinvalid)

{

[[*** update view
DoSuperclassPaint(pdc, rcBounds);

if (m_interfaceVariable && m_blnitialized) {

COleVariant cValue(m_interfaceVariable.GetValue());
int nValue = (int) VariantToDou ble(&cValue.Detach());
m_wndSliderCtrl.SetPos(nValue);

}
}

Setting values

In the methodLButtonDown the variablem_binitialized is set toFALSE, and in the eventbuttonUp
it is set toTRUEagain. This makes sure that the value can be changed. Othetv@iseutineonDraw
would be executed and the old value would be displayed.
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void CCD_SliderCtrICtrl::OnLButtonDown(UINT nFlags, CPoint point)

{
m_blnitialized = FALSE;
COleControl::OnLButtonDown(nFlags, point);
}
void CCD_SliderCtrICtrl::OnLButtonUp(UINT nFlags, CPoint point)
{
m_binitialized = TRUE;
COleControl::OnLButtonUp(nFlags, point);
}

A value is sent to the hardware, when the slider is moved. In the methads! or vscroll the value
is sent to the hardware (depending if it is a horizontal gegical slider).

void CCD_SliderCtrICtrl::HScroll(UINT nSBCode, UINT nPos)
{

switch (nSBCode) {

case TB_LINEUP:

case TB_PAGEUP:

case TB_LINEDOWN:

case TB_PAGEDOWN:

case TB_THUMBTRACK:
case TB_THUMBPOSITION:{

I** Set value without dialog ?

int nValue = m_wndSliderCtrl.GetPos();
COleVariant cValue((short) nValue,VT_I2);
m_interfaceVariable.SetValue(cValue);

}

}

}

zenon Interface

Classes deduced from COleDispatchDriver have to be created for the element and the variables, so that
the dispatchmterface of zenon can be used to set values. The easiest way to create these classes is the
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Class Wizard of the development environment (buttaid Class , selectFrom a type library , select
zenrt32.tlb )-

For our control theses are the class&ement and Ivariable . They are defined irenrt32.h  and
zenrt32.cpp

2.2.4 Example :NET control as ActiveX (C#)
The following example describes a .NET control which is executed as ActiveX control in zenon.

The creation and integration is carried out in four steps:

1. Cred Windows Form Contrgbn page30)
2. Change .NET user control to dual con{mi page33)
3. Work via VBA with ActiveX in the Edifon page38)

4. Connect zenon variables with the .NET user diion page39)

Creat Windows Form Control

To create a Windows Form Control:

1. Start Visual Studio 2008 and create a new Windests Control Library project:
New Project E]El
Project types: Templates: MET Framework. 3.5 «|E|E
Business Inteligence Projects A ':._WPF ;::s;:l;ﬂce on -~
i mg‘:ﬂ 2 Console Application t
Windows 3] Erpty Project
Web FAwindows Service
Smrart Device &% WPF Custom Control Library
+ Office <#'WPF User Control Library
Database 5 7 Windows Forms Cortrol Library
Reporting
5515 _ScriptComponant My Templates

5515_SoriptTask v . =
A project for creating controls o use in Windows Forms applcations {NET Framework 3.5)

ame: zenOnDotietControl

ot 3
Zolution: Create new Solution % | [] Create directory for sohution
[[]Add to Soyrce Control
e
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2. Rename the default control to
In our examplesampesControl.cs

zenOnDotNetControl - Microsoft Visual Studio

the desired control name.

File  Edit Miew Project Build Debug Data

-5 @ % B B]9- o E

Tools  Test  Window Help

=L b Debug -

|x0q|00 1 ‘}(_|

Cradll sl o rolaal Lo :

2 EE S

:_._@ zenOnDotMNetControl
|=d| Properties

@Soluti... @Class |\-§Macro... |Resou...|

Properties

SamplesControl.cs File Properties

> 0 x

|IE Output| |L‘3 Error List| 5 Find Results 1

Ready

Controls ﬂ

Zzenon

3. Open the Control Designer and add the desired control; in our case a text box:

v zenOnDotNetControl - Microsoft Yisual Studio

TextBox
Version 2.0.0.0 from Microsoft Corporation
NET Component

Enables the user to enter text, and provides multline
eding and password character masking,

% Floud aucetOanal 4]
(3 output| | Error List] S Find Resuks 1

4 =11c3

File Edt View Project Buld Debug Data Tools Test Window Help
- - 05 i L b U B9 - 0 - Lo (D | b Debug - Any CPU - Lo »
Ll A L ST ok i L i L | oge T 00 P | % ab } EE = B P M S =
~ 83X

|cgSoki... [FgCiass ... | Macro... [Resou... |
| Properties
textBox1 System.Windows.Forms. TextBox

(BTN EA
Text

-3 x|

~
Textakgn Left
Use'WakCursor False
B Behavior
AcceptsReturn False
AcceptsTab False >
| UsewaitCursor

‘When this property is true, the Cursor property of
the control and &s child controls is set to WaitCursor,

Ready




4. Normally controls have properties. Open the Code DesigneriaieCode and ass the desired
properties which should be available externally.
In our example: Externally visible propedyserText " with get andset access which contains
the text of the text box:

#% zenOnDotNetControl - Microsoft Visual Studio

File Edk ‘iew Project Buld Debug Data Took Test Window Help
[EARSEER AN = W~ NP WEC RS b Debug - Ay CPU = |
1 ,__l---“ s aT &l 5 i = ir (R
3 - Salution Explare:
3¢ SamplesControl.cs*  samplesControl,cs [Design]* L3 3l Solution Explorer
= — = =
£ || “tgzenOnDotietControl SamplesCortral % | UserText v| 2| F]E R &
21 Husing System; L ;'E'ﬂzerﬂ Pr:Dnl:etl:mtml
using System.Collections.Generic; @ rropertis
# [ References
using System.ComponentModel: %
using System.Drawving: ' J Cpen
using System.Data; Open With. .
using System.Ling:
using System.Text; ﬂ Refresh
. ——
“using System.Windows.Forms: /E' view Cade
[ namespace zenOnDotNetControl \E— VW Uesger
{ & Wiew Class Disgram
=] :Jubl.lc partial class SamplesControl : UserControl _i\Soluh... P& lass Exdude From Project
=) public SamplesControl() ELopertes #  Cut
{ SamplesControlcs | 1y cqpy
InitializeComponent () o
L y Ql =4 ¥ Delete
— T =] Rename
— .
[ _~fublic string UserText - Build Action : 5 T
oy ™ Copy bo Output Dirg < FTOPEriEs
( get { return textBoxl.Text; } :l Custom Tool
\, set { textBoxl.Text = wvalue; } / Custorn Tool Namespao
| - =
Loy e o File Name SamplesControl.cs
Ly __-\__‘—\—\__ _,—o—'—'_'-‘__
Advanced
v
) X
=) oukpuk| |53 Error List| 5 Find Resuts 1
Ready

5. Compile the project.

The Windows Forms Control can now be used in other Windows Forms projects.
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Important: The control must be inserted manually in the control tool box via Choose Items

@2 zenOnDotNetControl - Microsoft Visual

File  Edit  View Project Build Debug D:

EnRACE R = NP WE= N Y

UL | = & S | TR o ulk | g

>_$'_- O al trol.cs |
EF checBD | o |
= Chec| & @ Cut

=2 Comb 53 Copy

T Date [ Paste

A Label >( Delete

Rename Iterm

List Wiew

Show All
i Choose Items...
P e
ﬂ Matif Sart Ikems Alphabetically
[13] mMume

Reset Toolbox
|8 Pictu
@ Prog Add Tab
() Radid Move Up
ﬂ% RichT] Move Down
[abl] TextEo®
K ToolTip
T Treeview

__‘j WebBrowser
= Containers
k Painter

Change .NET user control to dual control

To change the .NET in a dual control, you must fictivate the COM interface for ActiveX.



1. Open the project and activate propenRegister for COM interop

#% zenOnDotMetControl - Microsoft Visual Studia

Fle Edt View Froect Bud Debug Data Took Test Window Heb
RN RN - B L " . L L b Debug = By CPU - (B AanErsureManagpadinisization
‘ — " "
_\I‘ 4 [Destign]
I
Configuration: | Actrve {Debug) | Platform: | Active (Ary CPU) 5| # U F] refresh
e & 4
[ W O e
Buid Events Rebubd
Coruitional complation symbols: ——
ha~ [] Define DEBUG constart =
Resources [] Defire TRACE constant J—
Services Platform target: Ay CPY ¥ Add Sevice Reference...
[ ABow unsafe cods | [pr——
Sattigs i A Dagram
[ optmize code
Dot
Reference Paths Ervors and warrings G addProjct to Soucs G
Signirg Warring level: + » & ox
Suggrass warnings: -3‘5':
Trest warmings a5 enmors rope e
B 2en0e [§ | Open Folder in Windows
) Spoci: warrings: EL‘—_'_L__,L
On Project Fie  senOrDotNatContr
Cutput
o —_
[ 194 docummmntation Fls:
—_— —
Q‘__Bnmﬂucmmg)
mgmasmﬂr fuke :
Mise
3 ouput] | 2 Ervor List| ] Frnd Rests |
Feady
2. Open the fileassemblylnfo.cs  and
f set attribute ComVisible to true

9§ add attribute ClassiInterface

[assembly : ComVisible(true )]

in theBuild settings:
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[assembly : ClassInterface(ClassiInterfaceType.AutoDual)]

%% zenOnDotNetControl - Microsoft

sual Studio
Bde Edt Wew Project Bud Debug Data Took  Teg Windw Heb
e = ™ N N N R R R
2 aLLa o s aT a0l @ & e
| Assemblylnfo.cs  SavplesControlcs | SamplesCortrol.cs [Design] |
[ o)
Elusing Jystem.Reflection:
l using Syscem.Runtime.CompilerServices:
using System.Runtime. IntercpServices:

oo )

// General Information about an assembly iz controlled through the following
/{ set of attributes. Change these attribute values to modify the informatio
/f associated with an assembly.

[assembly: AssemblyTitle ("zenOnbotMetControl™))

[assembly: AssesmblyDescription{™)]

[as=sembly: AssesblyConfiguration{™")]

[as=enbly: AssemblyCompany(™T)]

[a==enbly: AssesblyProduct (MzendnDotNetControl™)]

(azsenbly: AssesblyCopyright ("Copyright @ 2008"))

(a=sembly: AssesblyTrademark(”")]

(sasenbly: AssemblyCulture (™))

gs... "j;cl...'fm - --H""' |
/1 Setting Cosisible to false makes the types in this assembly not visible | o sl
Properties. x
/i to com T T a type in this assembly frem —
| Assemblylnfo.cs File Properties =

.21 =

, =et the ComVisible attribute to true on t
[as=embly: ComVisible (erue)]

[assembly: ClassInterface(ClassInterfaceType.Aucobual))
B Advanced
Budd Action  Corgie
// The following GUID is for the ID of the typelib if this project is exposes Copy 'w': Donck copy
[nasenbly: Guid("41b695h7-c9L5-4Tce-bb17-541bLa65740e")] Custom T
Custom Tool b
B Misc
#f Version information for an assembly consists of the following four values
17 File Name: Assemblylrfo.cs
" Major Version APath | E\ZENONCSOIVEL
i Minor Version
I Build Number
I Revision L
A | Advanced
/f You can specify all the valueas or you can default cthe Build and Revision I
£ 3

@ output| | 2 Ervor List| ] Find Resuks 1
Ttem(s) Saved

Controls

Zzenon




3. Open the code designer

entries. Via menools/Create GUID

% zenOnDotMetControl - Microsoft Visual Studio

Weew Code and addthe necessary ActiveX attributes amng

create a new GUID for the GUID attribute:

EE%

4. For the control to be selectable as Active X user interfaantrol, you must add the functions to

File Edit Wiew Projpct Buld Debug Data| Teols |Test Window Help
- - e # L b Debug - Ay CPU - [# AfmEnsureManagedinkislzation -
{5 p's 24 = a_aT ai) e L as | iF iF ) &
b= Asseniblyinfo.cs  SamplesContrakes  samplescontrol.cs [Design] - X
i ([ S 15
3 |IF - N 1 A zenDnDotNetControl
Elusing Syatem: A Properties
using System.Collections.Gensric: L2 Raferences
using System.ComponentHodel; " =
using System.Drawing: . %
using System.Daca; | den
using Syscem.Ling: Open With...
using Syatem. Textc: 2] Refresh
using Syscem, Windows, Forms:
using Syatem.Runtime,InteropServices; [ [E] Ve Code
using System.Reflection: T VO
{uatng Microsoft.Winia: £, View Class Disgrom
| namespace zendnbotNetControl Esechyde From Project
‘) $ ot
[Progld("zentnbotNetConcrol. SamplesControl™)] = [
[ FF0BD1-A3IDC-4a37-BOBA-A0B022CADETA™) ] g5 | Ua | copy
| [ComVisible(true), Cl 21 aceType . Autobual)]l ¥ Dakte
[ public partisl class 1
t Renams
] public SamplesControl() 4 Properties
]
Initimlizet . Chapae the desited loemat below, then select “Copy' o
' pitializeComponent () cwyl?pmwlxwhsciﬂmad[ﬁtemdlscanﬁmtel tion  Compile
mdlmyw souwce code]. Choass "Ext” when ] Mew GUID 1| b cutps Do net copy
e | oot
1 1‘mL lic string UserTexc GUID Fomat Toclh
get { return textBoxl.Text: } (1 IMPLEMENT_OLECREATE].| - -
set { textBoxl.Text = value: } ) 2 DEFINE_GUIDL. | e amplesCartrol.cs
) H (03 stadic const stuct GUID = (...}
¥ ) 4 Regsty Format [ie. boosoocnn won )]
Resl
A CFFS0BD1 AIDC 4297 BOBAANBIZZCADETA)
P IMPLEMENT_DLECREATE[«cclasty, <<endmnal_ namass,
OwvciFIbd! . Dwaddc. DedaS7. O=bD, Oxba. Dwal. (=30, 0x22. Duca, (8.
=] output| | Emor List| 5 Find Results 1 R
=" ——————————————— 3

the following control classes:

1 RegisterClass
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1 UnregisterClass

After that you can register the control in the registry.

5. Compile the projecagain.

The Windows Form Control is now ActiveX-able and was registered automatically during the
rebuild. An additional typelib file zenOnDotNetControl.tlb was created in the output
directory.

6. To use the control on another computer:

a) copy the DLL file and the TLB file to the target computer

b) register the files via the command line:
%windir% \ Microsoft NET  \ Framework \ v2.0.50727 \ regasm.exe
zenOnDotNetControl.dll /tlb:zenOnDotNetControl.tlb
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