FastReport 4
Developer's
manual

1111111111111111111111111



I FastReport 4 Developer's manual

Table of Contents

FastRepOort Class HIEIarCRY e e et 1
Writing Custom RepOrt COMPONENTS «rxerearereririintiieiaiai st 7
Writing Custom COMMON CONEIOIS «+reeerreriertiriiiini e 10
Event Handler DESCIIPLION e e e ettt 13
Component Registration in SCript SYSTEIM e e 14
WIIting COMPONENT EAITOTS «vrverrerrimiiiiiiieiissiisissississssissssssse s 15
WIItING PrOPErty EQILOrS «eeeeeereererrimiiiiiiiesissiisissessisssssssssssssesss s 17
Writing CUStOM DB ENQINES «rrrereererrerieiaiainiinisisie s 23
Using Custom FUNCLIONS iN 8 REPOIT ««rereaeriminrnieieinisis s 37
WIItING CUSTOM WIZAGS voevvrevrveieiriiiiieiisisiississs s 40

© 1998-2012 Fast Reports Inc.



FastReport Class Hierarchy 1

FastReport Class Hierarchy
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"TfrxComponent" is the base class for all FastReport components. Objects of this type have
attributes such as “coordinates”, “size”, “font” and “visibility” and have lists of subordinate
objects. The class also has methods which allow for the saving and restoration of the object

state to or from a stream.

Tf r xConponent = cl ass(TConponent)
pr ot ect ed
procedure Set Parent (AParent: TfrxComnmponent);
procedure SetlLeft(Value: Extended); virtual;
procedure Set Top(Val ue: Extended); virtual;
procedure Set W dt h(Val ue: Extended);
procedure Set Hei ght (Val ue: Extended);
procedure SetFont(Value: TFont); virtual;
procedur e Set Parent Font (Val ue: Bool ean);
procedure SetVisibl e(Val ue: Bool ean);
procedur e Font Changed( Sender: TObject);
public
constructor Create(AOmer: TConponent);
procedure Assign(Source: TPersistent);
procedure Cl ear; virtual;
procedure CreateUni queNane;
procedure LoadFronttrean(Stream TStrean;
procedure SaveToStream(Stream TStream;
procedure SetBounds(ALeft, ATop,
function FindObject(const AName: String):
class function GetDescription: String;

virtual ;
virtual ;

virtual ;

virtual ;
virtual ;
virtual ;

overri de;
overri de;

virtual ;
virtual ;
AW dt h, AHei ght:
Tf r xConponent ;
virtual ;

Ext ended) ;
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property Cbjects: TList readonly;
property All Cbjects: TList readonly;
property Parent: TfrxConponent;
property Page: TfrxPage readonly;
property Report: TfrxReport readonly;
property |sDesigning: Bool ean;
property |sLoadi ng: Bool ean;

property IsPrinting: Bool ean;
property BaseNane: String;

property Left: Extended;

property Top: Extended;

property Wdth: Extended;

property Hei ght: Extended;

property AbslLeft: Extended readonly;
property AbsTop: Extended readonly;

property Font: TFont;

property Parent Font: Bool ean;

property Restrictions: TfrxRestrictions;
property Visible: Bool ean;

end;
- Clear clears object contents and deletes all its child objects
- CreateUniqueName creates unique name for object placed into report
- LoadFromStream loads object and all its child objects from stream
- SaveToStream saves object to stream
- SetBounds sets object coordinates and size
- FindObject searches for object with specified name among child objects
- GetDescription returns object’s description

The following methods are called when modifying the corresponding properties. If additional
handling is needed, you can override them:

- SetParent

- SetlLeft

- SetTop

- SetWidth

- SetHeight

- SetFont

- SetParentFont
- SetVisible

- FontChanged

The following properties are defined in the “TfrxComponent” class:

- Objects list of child objects

- AllObjects list of all subordinate objects

- Parent link to parent object

- Page link to report page on which object resides

- Report link to report in which object appears

- IsDesigning “True” if designer is running

- IsLoading “True” if object is being loaded from stream

- IsPrinting “True” if object is being printed out

- BaseName object base name; this value is used in “CreateUniqueName” method
- Left object X-coordinate (relative to parent)
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- Top object Y-coordinate (relative to parent)

- Width object width

- Height object height

- AbsLeft object absolute X-coordinate

- AbsTop object absolute Y-coordinate

- Font object font

- ParentFont if “True” then uses parent object font settings

- Restrictionsset of flags which restricts one or more object operations
- Visible object visibility

The next base class is “TfrxReportComponent”. Objects of this type can be placed into a
report design. This class has the “Draw” method for drawing the object and also the
“BeforePrint/GetData/AfterPrint” methods, which are called when the report is running.

Tf r xReport Conponent = cl ass( Tf r xConmponent)
public

procedure Draw( Canvas: TCanvas;

Scal eX, ScaleY, OfsetX, OfsetY: Extended); virtual;

abstract;

procedure BeforePrint; virtual;

procedure GetData; virtual;

procedure AfterPrint; virtual;

function Get Conponent Text: String; virtual;

property OnAfterPrint: TfrxNotifyEvent;

property OnBeforePrint: TfrxNotifyEvent;
end;

The "Draw" method is called to draw the object, with parameters:
- Canvas on canvas
- Scale scaling along the X- and Y-axes
- Offset offset relative to canvas edges

The "BeforePrint" method is called immediately before object handling (during the report
building process). This method saves the object state.

The "GetData" method is called to load data into the object.
The "AfterPrint" method is called after object handling. This method restores the object state.

"TfrxDialogComponent" is the base class for writing non-visual components that can be used
in dialogue forms in a report.

Tf r xDi al ogConmponent = cl ass( Tf r xReport Conponent)
public
property Bitmap: TBit map;
property Conponent: TConponent;
publ i shed
property Left;
property Top;
end;

“TfrxDialogControl” is the base class for writing common controls that can be used in
dialogue forms in a report. This class has a large number of general properties and events
shared by most of the common controls.
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Tf rxDi al ogControl = cl ass(TfrxReport Conponent)
pr ot ect ed
procedure InitControl (AControl: TControl);
public
property Caption: String;
property Col or: TCol or;
property Control: TControl;
property OnCick: TfrxNotifyEvent;
property OnDbl dick: TfrxNotifyEvent;
property OnEnter: TfrxNotifyEvent;
property OnExit: TfrxNotifyEvent;
property OnKeyDown: TfrxKeyEvent;
property OnKeyPress: TfrxKeyPressEvent;
property OnKeyUp: TfrxKeyEvent;
property OnMouseDown: TfrxMuseEvent;
property OnMouseMove: TfrxMuseMveEvent;
property OnMouseUp: TfrxMuseEvent;
publ i shed
property Left;
property Top;
property Wdth;
property Hei ght;
property Font;
property Parent Font;
property Enabl ed: Bool ean;
property Visible;
end;

When writing your own custom control, you should inherit from this class, move the required
properties to the “published” section, and then add new properties for your common control.

The writing of custom controls will be discussed in detail in the next chapter.

"TfrxView" is the base class for most components that can be placed on the report design
page. Objects of this class have attributes such as “Frame” and “Filling” and can also be

connected to a data source. Most FastReport standard objects inherit from this class.

TfrxVi ew = cl ass(TfrxReport Comrponent)

pr ot ect ed
FX, FY, FX1, FY1, FDX, FDY, FFrameWdth: Integer;
FScal eX, FScal eY: Extended,;
FCanvas: TCanvas;

procedur e Begi nDraw( Canvas: TCanvas; Scal eX, ScaleY, OfsetX, OfsetY:

Ext ended); virtual;
procedur e DrawBackgr ound;
procedur e DrawFr arne;
procedure Drawline(x, y, x1, yl, w Integer);
public
function |sDataFi el d: Bool ean;
property BrushStyle: TBrushStyle;
property Col or: TCol or;
property DataField: String;
property DataSet: TfrxDataSet;
property Franme: TfrxFrane;
publ i shed
property Align: TfrxAlign;
property Printable: Bool ean;
property ShiftMde: TfrxShiftMde;
property TagStr: String;
property Left;
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property Top;
property Wdth;
property Hei ght;
property Restrictions;
property Visible;
property OnAfterPrint;
property OnBeforePrint;
end;

The following methods are defined in this class:

- BeginDraw called by the “Draw” method; calculates integer-valued coordinates and
size of drawing area.
Calculated values are exposed as FX, FY, FX1, FY1l, FDX and FDY
variables.
Frame width (exposed as FFrameWidth) is also calculated

- DrawBackground draws object background

- DrawFrame draws object frame

- DrawLine draws line with specified coordinates and width

- IsDataField returns “True” if DataSet and DataField properties contain non-empty
values

One can refer to the following properties after calling the “BeginDraw” method:

- FX, FY, FX1, FY1,
FDX, FDY,
FFrameWidth  the object frame coordinates, sizes and width calculated using the Scale
and Offset parameters

- FscaleX,
FScaleY X & Y-scaling, which are copies of the ScaleX and ScaleY parameters
from the Draw method
- FCanvas the canvas, which is a copy of the Canvas parameter from the Draw
method

The class defines the following properties, which are found in most report objects:

- BrushStyle object fill style

- Color object fill color

- DataField name of data field to which object is connected

- DataSet data source

- Frame object frame

- Align object alignment relative to its parent

- Printable defines whether given object can be printed out

- ShiftMode shift mode of object in cases when a stretchable object is placed above
it

- TagStr field for storing user information

"TfrxStretcheable" is the base class for writing components which modify their height
depending on the data placed in them.

TfrxStretcheabl e = class(TfrxVi ew)

public
function Cal cHei ght: Extended; virtual;
function DrawPart: Extended; virtual;
procedure InitPart; virtual;
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publ i shed
property StretchMde: TfrxStretchMde;
end;

Objects of this class can be stretched vertically and also split into smaller pieces when the
objects don't have sufficient width on the output page. The objects are split enough times to fit
all of their data into the available space.

The following methods are defined in this class:

- CalcHeight calculates and returns object height according to the data placed in it
- InitPart called before object splitting
- DrawPart draws next data chunk placed in object

“Return value” is the amount of unused space where it was impossible
to display data
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Writing Custom Report Components

FastReport has a large number of components that can be placed on a report design page.
They are: text, picture, line, geometrical figure, OLE, rich text, bar code, diagram etc. You can
also write your own custom component and then attach it to FastReport.

FastReport has several classes from which components can be inherited. For more details,
see “FastReport Class Hierarchy”. The TfrxView class is of primary interest, since most report
components are inherited from it.

As a minimum the “Draw” method in the TfrxReportComponent base class should be defined.

procedure Draw( Canvas: TCanvas;
Scal eX, ScaleY, OfsetX, OfsetY: Extended); virtual;

This method is called when the component is painted in the designer, in the preview window
and during output printing. TfrxView overrides this method for drawing the object frame and
background. This method should draw the component's contents on the “Canvas” drawing
surface. The object coordinates and sizes are stored in the “AbsLeft”, “AbsTop” and “Width”,
“Height” properties respectively.

The “ScaleX” and “ScaleY” parameters define the object scaling in the X-axis and Y-axis
respectively. These parameters equal 1 at 100% zoom and can change if the user modifies
zooming either in the designer or in the preview window. The “OffsetX” and “OffsetY”
parameters shift the object along the X-axis and Y-axis. So, taking all these parameters into
account the upper left corner coordinate will be:

X
Y :

Round( AbsLeft * Scal eX + O fsetX);
Round( AbsTop * ScaleY + O fsetY);

To simplify operations with coordinates, the “BeginDraw” method (with parameters similar to
“Draw”) is defined in the “TfrxView” class.

procedur e Begi nDraw( Canvas: TCanvas;
Scal eX, ScaleY, OfsetX, OfsetY: Extended); virtual;

This method should be called in the first line of the “Draw” method. It transforms the
coordinates into FX, FY, FX1, FY1, FDX, FDY and FFrameWidth integer values, which can be
used later in TCanvas methods. It also copies Canvas, ScaleX and ScaleY values into the
FCanvas, FScaleX and FScaleY variables, which can be referred to in any class method.

There are also two methods in the TfrxView class for drawing object backgrounds and frames.

procedur e DrawBackground;
procedur e DrawFrane;

The BeginDraw method should be called before calling these two methods.

Let's look at how to create a component which will display an arrow.

type
TfrxArrowi ew = cl ass(TfrxVi ew)
public

{ we should override only two nethods }
procedure Draw( Canvas: TCanvas;
Scal eX, ScaleY, OfsetX, OfsetY: Extended); override;
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cl ass function GetDescription:
publ i shed
{ place required properties in the published section }
property BrushStyl e;
property Col or;
property Frane,;
end;

String; override;

class function TfrxArrowi ew. Get Descri ption:
begi n
{ conponent description wll
Result := 'Arrow object';
end;

String;

be di splayed next to its icon in tool bar }

procedure TfrxArrowi ew. Draw Canvas: TCanvas;
Scal eX, ScaleY, OfsetX, OfsetY: Extended);
begi n
{ call this nmethod to transform coordinates }
Begi nDrawm( Canvas, Scal eX, Scal eY, OfsetX, OfsetY);
wi th Canvas do

begi n
{ set colors }
Brush. Col or : = Col or;
Brush. Style : = BrushStyl e;
Pen. Wdth : = FFrameW dt h;
Pen. Col or := Frane. Col or;
{ draw arrow }
Pol ygon(
[ Poi nt (FX, FY + FDY div 4),
Point (FX + FDX * 38 div 60, FY + FDY div 4),
Point (FX + FDX * 38 div 60, FY),
Poi nt (FX1, FY + FDY div 2),
Point (FX + FDX * 38 div 60, FY1),
Point (FX + FDX * 38 div 60, FY + FDY * 3 div 4),
Point (FX, FY + FDY * 3 div 4)]);
end;
end;

{ registration }
var
Brp: TBi t map;

initialization
Brp : = TBit map. Creat e;
Bnp. LoadFr omResour ceName( hl nst ance, ' frxArrowiew );
frxCbj ects. Regi st er Obj ect (Tf r xArr owi ew, Bmp) ;

finalization
{ delete fromlist of available conponents }
frxQObjects. Unregi ster (TfrxArrowi ew);
Bnp. Free;

end.

To create a component which displays data from a DB move the DataSet and DataField
properties into the “published” section and then override the “GetData” method. Let's look at
this by using the TfrxCheckBoxView standard component as an example.

The “TfrxCheckBoxView” component can be connected to a DB field using the “DataSet”
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and “DataField” properties, which are declared in the TfrxView base class. This component
also has the “Expression” property which can hold an expression. As soon as the expression
has been calculated the result is placed in the “Checked” property. The component displays a
cross when “Checked” is “True.” Below are the most important parts of the component’s
definition.

Tf r xCheckBoxVi ew = cl ass(TfrxVi ew)
private
FChecked: Bool ean;
FExpression: String;
procedure DrawCheck(ARect: TRect);
public
procedure Draw( Canvas: TCanvas;
Scal eX, ScaleY, OfsetX, OfsetY: Extended); override;
procedure GetData; override;
publ i shed
property Checked: Bool ean read FChecked wite FChecked default True;
property DataFiel d;
property Dat aSet;
property Expression: String read FExpression wite FExpression;
end;

procedure TfrxCheckBoxVi ew. Draw Canvas: TCanvas;
Scal eX, ScaleY, OfsetX, OfsetY:
Ext ended) ;
begi n
Begi nDraw( Canvas, Scal eX, Scal eY, OfsetX, OfsetY);

Dr awBackgr ound;
Dr awCheck( Rect (FX, FY, FX1, FY1));
Dr awFr ane;

end;

procedure TfrxCheckBoxVi ew. Get Dat a;
begi n
i nherited;
if IsDataField then
FChecked : = Dat aSet. Val ue[ Dat aFi el d]
el se if FExpression <> '' then
FChecked : = Report. Cal c(FExpression);
end;

© 1998-2012 Fast Reports Inc. Manual v1.2.0
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Writing Custom Common Controls

FastReport contains a set of common controls which can be placed on dialogue forms inside
reports. They are as follows:

Tf r xLabel Cont r ol

Tf r xEdi t Cont r ol

Tf r xMenoCont r ol

Tf r xBut t onCont r ol

Tf r xCheckBoxCont r ol

Tf r xRadi oBut t onCont r ol
Tf r xLi st BoxCont r ol

Tf r xConmboBox Cont r ol

Tf r xDat eEdi t Cont r ol

Tf r xI mageCont r ol

Tf r xBevel Contr ol

Tf r xPanel Cont r ol

Tf r xGr oupBoxCont r ol

Tf r xBi t Bt nCont r ol

Tf r xSpeedBut t onCont r ol
Tf r xMaskEdi t Cont r ol

Tf r xCheckLi st BoxCont r ol

These controls correspond to the Delphi component palette standard controls. If the standard
functionality is not sufficient then you can create your own common controls for use in your
reports.

The base class for all common controls is the “TfrxDialogControl” class, declared in the
frxClass file:

TfrxDi al ogControl = cl ass(TfrxReport Conponent)
pr ot ect ed

procedure InitControl (AControl: TControl);
public

constructor Create(AOmer: TConponent); override;

destructor Destroy; override;

class function GetDescription: String; virtual;

property Caption: String;

property Col or: TCol or;

property Control: TControl;

property OnClick: TfrxNotifyEvent;

property OnDbl dick: TfrxNotifyEvent;

property OnEnter: TfrxNotifyEvent;

property OnExit: TfrxNotifyEvent;

property OnKeyDown: TfrxKeyEvent;

property OnKeyPress: TfrxKeyPressEvent;

property OnKeyUp: TfrxKeyEvent;

property OnMouseDown: TfrxMuseEvent;

property OnMouseMove: TfrxMuseMyveEvent;

property OnMouseUp: TfrxMuseEvent;
publ i shed

property Left;

property Top;

property Wdth;

property Hei ght;

property Font;

property ParentFont;

property Enabl ed: Bool ean;

property Visible;
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end;

To create your own control you should inherit from this class and override at least the
constructor and the “GetDescription” method. It will be necessary to create the common
control and initialize it using the “InitControl” method in the constructor. The GetDescription
method is for returning a description of the common control. As you can see the
TfrxDialogControl class already has a large number of properties and methods in the public
section. Move properties and events into the “published” section of your common control as
required and also create new properties that are specific to your control.

Common control registration and deletion is performed by using the frxObjects global object
methods declared in the frxDsgnintf file:

frxObj ects. Regi sterObj ect (Cl assRef: TfrxConponent d ass;
But t onBnp: TBi t nap) ;
frxObjects. Unregi ster(Cl assRef: TfrxConponent d ass);

During registration you should specify the control class name and its picture. The ButtonBmp
size should be 16x16 pixels.

Let's look at an example of a common control that simplifies the functionality of the standard
Delphi TBitBtn control.

uses frxC ass, frxDsgnlntf, Buttons;

type
TfrxBi t Bt nControl = class(TfrxDi al ogControl)
private
FButton: TBitBtn;
procedure SetKi nd(const Val ue: TBitBtnKind);
function GetKind: TBitBtnKind;
public
constructor Create(AOmer: TConponent); override;
class function GetDescription: String; override;
property Button: TBitBtn read FButton;
publ i shed
{ add new properties }
property Kind: TBitBtnKind read GetKind
wite SetKind default bkCustom
{ following properties are already declared in parent class }
property Caption;
property OnCli ck;
property OnEnter;
property OnExit;
property OnKeyDown;
property OnKeyPress;
property OnKeyUp;
property OnMouseDown;
property OnMuseMve;
property OnMuseUp;
end;

constructor TfrxBitBtnControl.Create(AOmer: TConponent);
begi n

{ default constructor }

i nherited;

{ create required comon control }

FButton := TBitBtn.Create(nil);

FButton. Caption := "BitBtn';
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{ initialize it }
I nitControl (FButton);

{ set default size }

Wdth := 75;
Hei ght := 25;
end;

class function TfrxBitBtnControl.GetDescription: String;
begi n

Result := "BitBtn control';
end;

procedure TfrxBitBtnControl.SetKi nd(const Val ue: TBitBtnKind);
begi n

FButton. Kind : = Val ue;
end;

function TfrxBitBtnControl . Get Ki nd: TBit Bt nKi nd;

begi n

Result := FButton. Ki nd;
end;
var

Brp: TBi t map;

initialization
Brp : = TBit map. Creat e;
{ load picture from resource;
it should have al ready been placed there, of course }
Brp. LoadFr omResour ceNane( hl nst ance, 'frxBitBtnControl');
frxObj ects. Regi sterQbj ect (TfrxBitBtnControl, Bmp);

finalization
frxObjects. Unregi ster(TfrxBitBtnControl);
Bnp. Fr ee;

end.
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Event Handler Description

How should a new event handler be defined if it does not already belong to the base class?
Let's look at this using the “TfrxEditControl” common control as an example:

TfrxEdit Control = class(TfrxDi al ogControl)
private

FEdit: TEdit;

{ new event }

FOnChange: TfrxNotifyEvent;

procedure DoOnChange( Sender: Tbject);

publ i ¢
constructor Create(AOmer: TConponent); override;
pubi | shed
{ new event }
property OnChange: TfrxNotifyEvent read FOnChange wite FOnChange;

end;

constructor TfrxEditControl.Create(AOmer: TConponent);
begi n
{ connect our handler }

FEdi t . OnChange : = DoOnChange;
InitControl (FEdit);

end;

procedure TfrxEditControl.DoOnChange(Sender: TObject);
begi n
{ call event handler }
if Report <> nil then
Report. DoNoti f yEvent ( Sender, FOnChange);
end;

It is important to note that the event handler in FastReport is a procedure defined in the report
script. The TfrxNotifyEvent type is declared as String[63] and in FastReport the link to the
handler is a string containing its name. This is unlike the Delphi TNotifyEvent type, in which it
is a method address.
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Component Registration in Script System

To refer to our component from a script, the class, its properties and methods must first be
registered in the script system. You may place the registration code in a file with the same
name as the component code file, with an added 'RTTI' suffix (frxBitBtnRTTI.pas in our case).

See more about classes, registration, methods and properties in the FastScript script library
documentation.

uses fs_ iinterpreter, frxBitBtn, frxC assRTTI;

type
TFunctions = cl ass(TfsRTTI Modul e)
public
constructor Create(AScript: TfsScript); override;
end;

constructor TFunctions. Create(AScript: TfsScript);
begi n
i nherited Create(AScript);
with AScript do
begi n
{ register class and then define its parent }
AddCl ass(TfrxBi t BtnControl, ' TfrxDi al ogControl");

{ if there are several common controls in your unit,
they can be registered here;

for exampl e, Addd ass(TfrxAnotherControl, 'TfrxDi al ogControl'); }
end;

end;

initialization
f SRTTI Modul es. Add( TFuncti ons);

end.
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Writing Component Editors

All common control editors (opened from a control's context menu or by double-clicking) create
blank OnClick event handlers by default. This behavior can be altered by writing a custom
editor. Also, the custom editor can add extra items to the component's context menu.

The base class for all editors is “TfrxComponentEditor”, declared in the frxDsgnintf file:

Tf r xConponent Edi t or = cl ass(TObj ect)
pr ot ect ed
function Addltem(Caption: String; Tag: |nteger
Checked: Bool ean = Fal se): TMenultem
public
function Edit: Bool ean; virtual
function HasEditor: Bool ean; virtual
function Execute(Tag: Integer; Checked: Bool ean): Bool ean; virtual
procedure Get Menultens; virtual
property Component: TfrxConponent readonly;
property Designer: TfrxCustonDesigner readonly;
end;

If your editor does not create its own items in the contextual menu you will need to override two
methods, “Edit” and “HasEditor.” The first method performs essential actions (for example,
displays the dialogue box) and returns “True” if the component's content was modified. The
“HasEditor” method should return “True” if your component has an editor. If it either returns
“False” or the method is not overridden the editor will not be opened. It should return “False” if
your component does not have an editor and you wish to add items to the component's context
menu.

If the editor adds items to the context menu you should override “GetMenultems” (where you
can create a menu using the Additem function) and “Execute” (where you can create the
actions initiated by selecting the items in the component menu).

Editor registration is performed using the procedure defined in the “frxDsgnintf” file:

frxConmponent Edi t or s. Regi st er (Conponent Cl ass: TfrxConponent C ass;
Conponent Edi tor: TfrxConponent Edi t or Cl ass) ;

The first parameter is the class name of the component for which the editor is being created.
The second parameter is the class name of the editor.

Let's look at a simple editor for our common control, which will display a window with our
element name and also add "Enabled” and "Visible" items to control's context menu (which
change the “Enabled” and “Visible” properties). FastReport requires that the Editor code is
placed in a file having the same name as the file having the component’s code, with 'Editor’
added as suffix (frxBitBtnEditor.pas in our case).

uses frxC ass, frxDsgnintf, frxBitBtn

type
TfrxBi t Bt nEdi t or = cl ass( TfrxComnponent Edi t or)
public
function Edit: Bool ean; override;
function HasEditor: Bool ean; override;
function Execute(Tag: Integer; Checked: Bool ean): Bool ean; override;
procedure Get Menultens; override;
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end;

function TfrxBitBtnEditor. Edit: Bool ean;

var
c: TfrxBitBtnControl;
begi n
Result := Fal se;

{ Conponent property is edited conponent;
inthis case, it is TfrxBitBtnControl }
¢ := TfrxBitBtnControl (Conponent);
Showessage(' This is ' + c. Name);
end;

function TfrxBitBtnEditor.HasEdi t or: Bool ean;
begi n

Result := True;
end;

function TfrxBitBtnEditor. Execute(Tag: |nteger; Checked: Bool ean):

Bool ean;
var

c: TfrxBitBtnControl;
begi n

Result := True;

¢ := TfrxBitBtnControl (Conponent);
if Tag = 1 then
c. Enabl ed : = Checked
else if Tag = 2 then
c.Visible := Checked,;
end;

procedure TfrxBitBtnEditor. GetMenultens;
var
c: TfrxBitBtnControl;
begi n
¢ := TfrxBitBtnControl (Conponent);
{ Addltem nmet hod parameters: nenu item namne,
its tag and Checked/ Unchecked condition }
Addl t en(' Enabl ed', 1, c.Enabled);
Addltenm(' Visible', 2, c.Visible);
end;

initialization
frxConmponent Edi t ors. Regi ster (TfrxBit BtnControl, TfrxBitBtnEditor);

end.
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Writing Property Editors

When you select a component in the designer its properties are displayed in the object
inspector. You can create your own editor for any property. The “Font” property, for example,
has an editor : if this property is selected a '..." button appears to the right of the line; open the
standard "font properties" dialogue by clicking this button. Another example is the “Color”
property. It opens the standard colors and color specimens names in a drop-down list.

“TfrxPropertyEditor” is the base class for all property editors and is declared in the
“frxDsgnintf” unit:

TfrxPropertyEditor = class(Thj ect)
pr ot ect ed
procedure GetStrProc(const s: String);
function CetFl oat Val ue: Ext ended;
function GetOrdVval ue: Integer;
function GetStrValue: String;
function GetVarVal ue: Variant;
procedure SetFl oat Val ue(Val ue: Extended);
procedure Set OrdVal ue(Val ue: Integer);
procedure SetStrVal ue(const Value: String);
procedure Set VarVal ue(Val ue: Variant);
public
constructor Create(Designer: TfrxCustonDesigner); virtual;
destructor Destroy; override;
function Edit: Bool ean; virtual;
function GetAttributes: TfrxPropertyAttributes; virtual;
function Get ExtralLBSi ze: |nteger; virtual;
function GetValue: String; virtual;
procedure GetVal ues; virtual;
procedure SetVal ue(const Value: String); virtual;
procedure OnDrawlLBIten(Control: TWnControl; I|ndex: Integer;
ARect: TRect; State: TOanerDrawState); virtual;
procedure OnDrawliten(Canvas: TCanvas; ARect: TRect); virtual;
property Conponent: TPersistent readonly;
property frConponent: TfrxConponent readonly;
property Designer: TfrxCustonDesi gner readonly;
property |tenmHei ght: Integer;
property Proplnfo: PProplnfo readonly;
property Val ue: String;
property Values: TStrings readonly;
end;

You also can inherit from any of the following classes, which provide some basic functionality
for working with a property of the corresponding type:

Tfrxl ntegerProperty = class(TfrxPropertyEditor)
Tf rxFl oat Property = cl ass(TfrxPropertyEditor)

Tf rxChar Property = cl ass(TfrxPropertyEditor)
TfrxStringProperty = class(TfrxPropertyEditor)

Tf r xEnunProperty = cl ass(TfrxPropertyEditor)
TfrxCl assProperty = class(TfrxPropertyEditor)

Tf r xConponent Property = cl ass(TfrxPropertyEditor)

Several properties are defined in the TfrxPropertyEditor class:
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- Component link to parent component (not to property itself!) to which the given
property belongs

- frComponent the same, but cast to TfrxComponent type (convenient in some cases)

- Designer link to the report designer

- ltemHeight item height, in which property is displayed; it can be useful in

OnDrawXXX

- Propinfo link to PProplinfo structure, which contains information about the edited
property

- Value property value displayed as a string

- Values list of values; this property is to be filled by the “GetValue”

method, if the “paValueList” attribute is defined (see below)

The following are system methods. They can be used to get or set the edited property value.

function CetFl oat Val ue: Ext ended;

function GetOrdVal ue: Integer;

function GetStrValue: String;

function GetVarVal ue: Variant;

procedure SetFl oat Val ue(Val ue: Extended);
procedure Set OrdVal ue(Val ue: Integer);
procedure SetStrVal ue(const Value: String);
procedure Set VarVal ue(Val ue: Variant);

You should use the methods appropriate to the property type. So, use “GetOrdValue” and
“SetOrdValue” methods if the property is of “Integer” type, etc.. These methods are also used
for working with properties of “TObject" type, since these properties contain a 32-bit object
address. In these cases, just use a cast like: MyFont := TFont(GetOrdValue).

To create your own editor, inherit from the base class and override some methods declared in
the public section (which methods is dependent on the property type and functionality you wish
to implement). One of the methods that will need to be overridden is “GetAttributes” which
returns a set of property attributes. Attributes are defined in the following way:

TfrxPropertyAttri bute = (paVal ueLi st, paSortList, pabDi alog, paMilti Sel ect,

paSubProperties, paReadOnly, paOanerDraw);
TfrxPropertyAttri butes = set of TfrxPropertyAttribute;

Attribute meanings are:

- paValuelList property represents a drop-down list of values (for example the “Color”
property);
if present then the “GetValues” method should be overridden

- paSortList sorts list values; it is used together with paValueList

- paDialog property has an editor; if present a '..." button is displayed to the right of
the line; Edit method is called by clicking on it

- paMultiSelect allows more than one object to be selected at the same time; some

properties (such as “Name”, etc) do not have this attribute
- paSubProperties property is object of TPersistent type and has its own properties, which
should also be displayed (for example the “Font” property)

- paReadOnly value cannot be changed in the editor; some properties, of “Class” or
“Set” types, have this attribute
- paOwnerDraw property value is drawn by the “OnDrawltem” method; if the

“paValueList” attribute is present then a drop-down list is drawn by the
OnDrawLBItem method
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The Edit method is called in two ways: either by selecting a property and double-clicking its
value or (if property has paDialog attribute) by clicking the ..." button. This method should
return “True” if property value was modified.

The “GetValue” method should return the property value as a string (it will be displayed in the
object inspector). If you inherit from the TfrxPropertyEditor base class this method must be
overridden.

The “SetValue” method is to set the property value, transferred as a string. If you inherit from
the TfrxPropertyEditor base class this method must be overridden.

The “GetValues” method should be overridden if the “paValuelList” attribute is set. This method
should fill the “Values” property with values.

The following three methods allow manual drawing of the property value (the Color property
editor works in the same way). These methods are called if the “paOwnerDraw” attribute is set.

The “OnDrawltem” method is called when the property value is drawn in the object inspector
(when the property is not selected; otherwise its value is simply displayed in the editing line).
For example, the Color property editor draws a rectangle to the left of property value, filled
with the corresponding color.

The “GetExtraLBSize” method is called if the “paValueList” attribute is set. This method
returns the number of pixels by which to adjust the “Drop-Down List” width to display the list.
By default this method returns the value corresponding to the cell height. If you need to
draw picture, with width larger than its height, the given method should be overridden.

The “OnDrawLBItem” method is called when drawing a string in a drop-down list if the
paValuelList attribute is set. This method is actually the TListBox.OnDrawltem event handler
and has the same set of parameters.

Property editor registration is performed by the procedure defined in the frxDsgnintf file:

procedure frxPropertyEditors. Regi ster(PropertyType: PTypel nfo;
Conponent C ass: Td ass;
const PropertyName: String;
Edi t or d ass:

Tf r xPropertyEdi t or d ass);

- PropertyType information about the property type, returned by the “Typelnfo” system
function, for example Typelnfo(String)

- ComponentClass component name, with property you want to edit (may be nil)

- PropertyName name of property you want to edit (may be a blank string)

- EditorClass property editor name

Only the “PropertyType” parameter needs to be specified. The “ComponentClass” and/or
“PropertyName” parameters may be blank. This allows the editor to be registered either to any
property of PropertyType type, to any property of concrete ComponentClass components and
its descendants, or to a PropertyName specific property of a specific component (or to any
component if the ComponentClass parameter is blank).

Let's look at three property editor examples. FastReport requires the Editor code to be placed
in a file having the same name as the file having the component code, with 'Editor' suffixed to
it.

© 1998-2012 Fast Reports Inc. Manual v1.2.0



20 FastReport 4 Developer's manual

{ TFont property editor displays editor button('...") }
{ inherit from d assProperty }
type
Tf rxFont Property = cl ass(TfrxC assProperty)
public
function Edit: Bool ean; override;
function GetAttributes: TfrxPropertyAttributes; override;
end;

function TfrxFontProperty. GetAttributes: TfrxPropertyAttributes;
begi n
{ property has nested properties and editor;
it cannot be edited manually }
Result := [paMulti Sel ect, paDi al og, paSubProperties, paReadOnly];
end;

function TfrxFontProperty. Edit: Bool ean;
var
Font Di al og: TFont Di al og;
begi n
{ create standard dial ogue }
Font Di al og : = TFont Di al og. Creat e( Appl i cation);
try
{ take property value }
Font Di al og. Font : = TFont ( Get Or dVal ue);
Font Di al og. Options : = FontDi al og. Opti ons + [fdForceFont Exi st];
{ display dial ogue }
Result := Font Di al og. Execut e;
{ bind new val ue }
if Result then
Set Or dVal ue( | nt eger ( Font Di al og. Font));

finally
Font Di al og. Free;
end;
end;

{ registration }
frxPropertyEditors. Regi ster(Typelnfo(TFont), nil, "', TfrxFontProperty);

{ TFont.Nane property editor displays a drop-down |i st
of available fonts;
inherit from StringProperty, as property is of string type }

type
Tf r xFont NarmeProperty = class(TfrxStri ngProperty)
public

function GetAttributes: TfrxPropertyAttributes; override;
procedure GCetVal ues; override;
end;

function TfrxFont NaneProperty. Get Attributes: TfrxPropertyAttributes;
begi n

Result := [paMulti Sel ect, paVal uelList];
end;

procedure TfrxFont NaneProperty. Get Val ues;
begi n

Val ues. Assi gn( Scr een. Font s) ;
end;
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{ registration }
frxPropertyEditors. Regi ster(Typelnfo(String), TFont,
" Nane', TfrxFont NaneProperty);

{ TPen. Style property editor displays a picture,
which is an exanmple of the selected style }

type
TfrxPenStyl eProperty = cl ass(TfrxEnunProperty)
public

function GetAttributes: TfrxPropertyAttributes; override;
function Get ExtralLBSi ze: |nteger; override;
procedure OnDrawlLBIten(Control: TWnControl; |ndex: Integer;
ARect: TRect; State: TOanerDrawState); override;
procedure OnDrawl ten( Canvas: TCanvas; ARect: TRect); overri de;
end;

function TfrxPenStyl eProperty. Get Attributes: TfrxPropertyAttributes;

begi n
Result := [paMul ti Sel ect, paVal ueList, paOmnerDrawf;
end;
{ method draws thick horizontal line with selected style }
procedure HLi ne(Canvas: TCanvas; X, Y, DX: Integer);
var
i: Integer;
begi n
with Canvas do
begi n
Pen. Col or : = cl Bl ack;
for i :=0to 1 do
begi n

MoveTo(X, Y - 1 + i);
LineTo(X + DX, Y - 1 + i);
end;
end;
end;

{ drawi ng drop-down list }
procedure TfrxPenStyl eProperty. OnDrawLBltem
(Control: TWnControl; Index: |nteger;
ARect: TRect; State: TOwnerDrawState);
begi n
wi th TLi st Box(Control), TListBox(Control).Canvas do
begi n
Fill Rect (ARect);
Text Qut (ARect. Left + 40, ARect.Top + 1, TListBox(Control).Itens
[ ndex]);

Pen. Col or := cl Gray;

Brush. Col or := clWite;

Rect angl e( ARect . Left + 2, ARect.Top + 2,
ARect . Left + 36, ARect.Bottom- 2);

Pen. Styl e : = TPenStyl e( | ndex) ;
HLi ne( TLi st Box(Control ). Canvas, ARect.Left + 3,

ARect. Top + (ARect.Bottom - ARect.Top) div 2, 32);
Pen. Style := psSolid;
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end;
end;

{ drawi ng property val ue }
procedure TfrxPenStyl eProperty. OnDrawl t em( Canvas: TCanvas; ARect: TRect);
begi n
wi th Canvas do
begi n
Text Qut (ARect . Left + 38, ARect.Top, Value);

Pen. Col or := cl Gray;

Brush. Col or := clWite;

Rect angl e( ARect . Left, ARect.Top + 1,
ARect . Left + 34, ARect.Bottom - 4);

Pen. Col or : = cl Bl ack;
Pen. Style : = TPenStyl e( Get Or dVal ue) ;
HLi ne( Canvas, ARect.Left + 1,
ARect. Top + (ARect.Bottom - ARect.Top) div 2 - 1, 32);
Pen. Style := psSolid;
end;
end;

{ return picture width }
function TfrxPenStyl eProperty. Get ExtralLBSi ze: |nteger;
begi n
Result := 36;
end;

{ registration }
frxPropertyEdi tors. Regi ster(Typel nfo(TPenStyl e), TPen,
"Style', TfrxPenStyl eProperty);
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Writing Custom DB Engines

FastReport can build reports not only with data sourced from a Delphi application but also from
data sources (connections to DBs, queries) created within the report itself. FastReport comes
with engines for ADO, BDE, IBX, DBX and FIB. You can create your own engine and then
connect it to FastReport.

The illustration below shows the class hierarchy required for creating DB engines. New engine
components are highlighted in green.

TFrxCompanent

TFrxReportComponent

TfrxDialogZomponent

TFrxDaktaset TFrxCustombatabase

TFrxCustomDEDat aset TFrxsxwDatabase

TFrxDEDakaset

TFrxiZuskombDataset

/

TFrxCustomuery TFrxiCustomTable

TFrmuery TFrxxExTable

A standard set of DB engine components includes Database, Table and Query. You can
create all of these components or just some of them (for example many DBs have no
component of the Table type). You can also create components which are not included in the
standard set (for example a StoredPraoc).

Let's look at the base classes in detail.

“TfrxDialogComponent” is the base class for all non-visual components that can be placed
on a FastReport design dialogue form. It has no any important properties or methods defined

within it.
“TfrxCustomDatabase” class is the base class for DB components of “Database” type.

Tf r xCust onDat abase = cl ass( TfrxDi al ogConponent )
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pr ot ect ed

procedure Set Connect ed(Val ue: Bool ean); virtual;
procedur e Set Dat abaseNane(const Value: String); virtual;
procedure SetLogi nPronpt (Val ue: Bool ean); virtual;
procedure SetParanms(Value: TStrings); virtual;

function Cet Connected: Bool ean; virtual;

function Get Dat abaseNane: String; virtual;

function GetlLogi nPronpt: Bool ean; virtual;

function GetParanms: TStrings; virtual;

public

procedure SetlLogi n(const Login, Password: String); virtual;
property Connected: Bool ean read Get Connected
wite SetConnected default Fal se;

property Dat abaseNanme: String read CGetDatabaseNamne

write SetDatabaseNane;
property Logi nPronpt: Bool ean read GetLogi nPronpt

wite SetlLogi nPrompt default True;
property Parans: TStrings read GetParamns

wite SetParans;

end;

The following properties are defined in this class:

- Connected whether DB connection is active

- DatabaseName  database name

- LoginPrompt whether to ask for login when connecting to DB
- Params connection parameters

Inherit from this class to create a component of TfrxXXXDatabase type. Once created all
virtual methods must be overridden and any required properties placed in the published

section. Also add any properties specific for your component.

The “TfrxDataset”, “TfrxCustomDBDataset” and “TfrxDBDataset” classes provide data
access functions. The FastReport core uses these components for navigation and referencing
data fields. As such they are part of the common hierarchy and are of no interest to us.

“TfrxCustomDataSet”

this class is a wrapper for TDataSet.

Tf r xCust onDat aset = cl ass(Tf rxDBDat aSet)
pr ot ect ed

procedure Set Master(const Val ue: TDataSource); virtual;
procedure Set MasterFields(const Value: String); virtual;

public

property DataSet: TDat aSet;
property Fields: TFields readonly;
property MasterFields: String;
property Active: Bool ean;

publ i shed

property Filter: String;
property Filtered: Bool ean;
property Master: TfrxDBDat aSet;

end;

The following properties are defined in this class:
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- DataSet a link to the enclosed object of “TdataSet” type

- Fields a link to DataSet.Fields

- Active whether the DataSet is active

- Filter expression for filtering

- Filtered whether filtering is active

- Master a link to the master dataset in a master-detail relationship

- MasterFields list of fields like 'field1=field2'; used for master-detail relationships

“TfrxCustomTable” is the base class for DB components of Table type. This class is a
wrapper for the TTable class.

Tf rxCust onifabl e = cl ass(TfrxCust onDat aset)
pr ot ect ed
function GetlndexFi el dNanes: String; virtual
function GetlndexNane: String; virtual
function GetTabl eNane: String; virtual
procedure SetlndexFi el dNames(const Val ue: String); virtual
procedure SetlndexNane(const Value: String); virtual
procedure Set Tabl eNane(const Value: String); virtual
publ i shed
property MasterFields;
property Tabl eName: String read Get Tabl eNane wite Set Tabl eNaneg;
property I ndexName: String read GetlndexNane wite Setl|ndexNane;
property | ndexFi el dNames: String read Getl ndexFi el dNanes
wite SetlndexFi el dNanes;
end;

The following properties are defined in the class:

- TableName table name
- IndexName index name
- IndexFieldNames index field names

Components of Table type inherit from this class. When creating a descendant of this class
you should add some missing properties like Database. Also, the virtual methods of the
TfrxCustomDataset and TfrxCustomTable classes must be overridden.

“TfrxCustomQuery” is the base class for DB components of “Query” type. This class is a
wrapper for the TQuery class.

Tf rxCust onfuery = cl ass(TfrxCust onDat aset)

pr ot ect ed
procedure SetSQ.(Value: TStrings); virtual; abstract;
function GetSQL: TStrings; virtual; abstract;

public
procedure Updat eParans; virtual; abstract;
publ i shed

property Parans: TfrxPararns;
property SQ.: TStrings;
end;

The “SQL” and “Params” properties (found in all Query components) are declared in this class.
Since Query components can implement parameters in different ways, for example as
TParams or TParameters, the “Params” property is of “TfrxParams” type, which is a wrapper
for all parameter types.
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The following methods are declared in this class:

- SetSQL sets “SQL”" property of “Query” type

- GetSQL gets “SQL” property of “Query” type

- UpdateParams copies parameter values into component of Query type; if the Query
component parameters are of TParams type then copying is by means
of the frxParamsToTParams standard procedure

Let's demonstrate the creation of a DB engine using an IBX example. The full text for the
engine can be found in the SOURCE\IBX folder. Below are some extracts from the source text,
with added comments.

The IBX components around which we will build the wrapper are TIBDatabase, TIBTable and
TIBQuery. Our corresponding components will be named “TfrxIBXDatabase”, “TfrxIBXTable”
and “TfrxIBXQuery".

“TfrxIBXComponents” is another component that we should create; it will be placed on the
FastReport component palette when registering the engine in the Delphi environment. As soon
as this component is used in a project Delphi will automatically add a link to our engine unit in
the “Uses” list. There is one more task to complete for this component, to define the
“DefaultDatabase” property, which references an existing connection to a DB. By default all
TfrxIBXTable and TfrxIBXQuery components will use this connection. The TfrxIBXComponents
component must inherit from from the TfrxDBComponents class:

Tf r xDBConmponent s = cl ass(TConponent)

public
function GetDescription: String; virtual; abstract;
end;

A description should be returned by one function only, for example "IBX Components”. A
“TfrxIBXComponents” component is declared as follows:

type
Tf r xI BXConponents = cl ass( Tf r xDBComponent s)
private
FDef aul t Dat abase: TI BDat abase;
FA dConponent s: Tfr x|l BXConponent s;
public
constructor Create(AOmer: TConponent); override;
destructor Destroy; override;
function GetDescription: String; override;
publ i shed
property Defaul t Dat abase: TI BDat abase read FDef aul t Dat abase
write FDefaultDatabase;
end;

var
| BXConponent s: Tf r xlI BXConponent s;

constructor Tfrxl BXConponents. Creat e(AOmer: TConponent);

begi n
i nherited;
FA dConponents : = | BXConponent s
| BXConponents : = Sel f;

end;

destructor TfrxlBXConponents. Destroy;
begi n
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Sel f then
FQA dComponent s;

i f 1 BXConponents
| BXConponent s :
i nherited;
end;

function Tfrxl BXConmponents. Get Descri ption: String;
begi n

Result := "IBX ;
end;

We declare an IBXComponents global variable which will reference a copy of the
TfrxIBXComponents component. If you put the component into the project several times
(which is pointless) you will nevertheless be able to save a link to the previous component and
restore it after deleting the component.

A link to a DB connection that already exists in the project can be set in the “DefaultDatabase”
property. The way we will write the TfrxIBXTable and TfrxIBXQuery components will allow
them to use this connection by default (actually, this is the purpose of the IBXComponents
global variable).

Here is the TfrxIBXDatabase component. It is a wrapper for the TIBDatabase class.

Tf r x| BXDat abase = cl ass( Tf rxCust onDat abase)
private
FDat abase: TI BDat abase;
FTransacti on: TIBTransacti on;
function Get SQLDi al ect: Integer
procedure Set SQD al ect (const Val ue: |nteger);
pr ot ect ed
procedure Set Connect ed(Val ue: Bool ean); overri de;
procedur e Set Dat abaseNane(const Val ue: String); override;
procedure SetLogi nPronpt (Val ue: Bool ean); override;
procedure SetParans(Val ue: TStrings); override;
function Get Connected: Bool ean; overri de;
function GetDat abaseNane: String; override;
function GetlLogi nPronpt: Bool ean; override;
function GetParans: TStrings; override;
public
constructor Create(AOmer: TConponent); override;
destructor Destroy; override;
class function GetDescription: String; override;
procedure SetlLogi n(const Login, Password: String); override;
property Database: TI BDat abase read FDat abase;
publ i shed
{ list TIBDatabase properties.
Note — sone properties already exist in base class }
property Dat abaseNane;
property Logi nPronpt;
property Parans;
property SQ.Di al ect: Integer read Get SQLD al ect wite SetSQ.Di al ect;
{ Connected property should be placed last! }
property Connect ed;
end;

constructor Tfrxl BXDat abase. Creat e( AOamner: TConponent);
begi n

i nherited,

{ create conponent — connection }
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FDat abase : = Tl BDat abase. Create(nil);
{ create conponent - transaction (specific to IBX) }

FTransaction := TIBTransaction. Create(nil);
FDat abase. Def aul t Transacti on : = FTransacti on;
{ don't forget this line!l }
Conponent : = FDat abase;

end;

destruct or Tfrxl BXDat abase. Dest r oy;
begi n
{ delete transaction }
FTransacti on. Fr ee;

{ connection will be deleted automatically in parent class }
i nherited,

end;

{ conponent description will be displayed next to icon

in objects tool bar }
class function Tfrxl BXDat abase. Get Descri ption: String;
begi n

Result := '1BX Database';
end;

{ redirect component properties to cover properties and vice versa }
function Tfrxl BXDat abase. Get Connect ed: Bool ean;
begi n
Resul t : = FDat abase. Connect ed;
end;

function Tfrxl BXDat abase. Get Dat abaseNanme: Stri ng;
begi n

Result := FDat abase. Dat abaseNane;
end;

function Tfrxl BXDat abase. Get Logi nPronpt: Bool ean;
begi n

Result := FDat abase. Logi nPronpt;
end;

function Tfrxl BXDat abase. Get Parans: TStri ngs;
begi n

Result := FDat abase. Par ans;
end;

function Tfrxl| BXDat abase. Get SQLDi al ect: |nteger;
begi n

Result := FDat abase. SQLDi al ect;
end;

procedure Tfrxl| BXDat abase. Set Connect ed( Val ue: Bool ean);
begi n
FDat abase. Connect ed :
FTransaction. Active :
end;

Val ue;
Val ue;

procedure Tfrxl| BXDat abase. Set Dat abaseNane(const Val ue: String);
begi n

FDat abase. Dat abaseNane : = Val ue;
end;

procedure Tfrxl| BXDat abase. Set Logi nPr onpt ( Val ue: Bool ean);
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begi n
FDat abase. Logi nPronpt : = Val ue;
end;

procedure Tfrxl BXDat abase. Set Par ans( Val ue: TStri ngs);
begi n

FDat abase. Par ans : = Val ue;
end;

procedure Tfrxl| BXDat abase. Set SQLDi al ect (const Val ue: |nteger);
begi n

FDat abase. SQLDi al ect : = Val ue;
end;

{ this method is used by DB connection w zard }
procedure Tfrxl| BXDat abase. Set Logi n(const Login, Password: String);
begi n
Par ams. Text := 'user_nane='" + Login + #13#10 + ' password=' + Password;
end;

As you can see, this is not that complicated. We created FDatabase : “TIBDatabase” object
and then defined the properties we want the designer to show. “Get” and “Set” methods were
written for each property.

The next class is “TfrxIBXTable”. As mentioned above, it inherits from the
TfrxCustomDataSet standard class. All the basic functionality (operating with a list of fields,
master-detail and basic properties) is already implemented in the base class. We only need to
declare properties that are specific to this component.

Tf rxI1 BXTabl e = cl ass(Tf rxCust onirabl e)
private
FDat abase: Tfr x| BXDat abase;
FTabl e: TI BTabl e;
procedur e Set Dat abase(const Val ue: Tfr x| BXDat abase) ;
pr ot ect ed
procedure Notificati on(AConponent: TComponent; Operation: TOperation);
overri de;
procedure SetMaster(const Val ue: TDataSource); override;
procedure SetMasterFields(const Value: String); override;
procedure SetlndexFi el dNames(const Value: String); override;
procedure SetlndexNane(const Value: String); override;
procedure Set Tabl eNane(const Value: String); override;
function GetlndexFi el dNanmes: String; override;
function GetlndexNane: String; override;
function GetTabl eNane: String; override;
public
constructor Create(AOmer: TConponent); override;
constructor DesignCreate(AOwner: TConponent; Flags: Wrd); override;
class function GetDescription: String; override;
procedure BeforeStartReport; override;
property Table: TIBTable read FTabl e;

publ i shed
property Dat abase: Tfrx| BXDat abase read FDat abase wite SetDat abase;
end;

constructor Tfrxl BXTabl e. Creat e(AOmer: TConponent);
begi n
{ create conponent — table }
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FTable := TIBTable.Create(nil);

{ assign link to DataSet property from basic cl ass
— don't forget this string! }

Dat aSet := FTabl e;

{ assign link to connection to DB by default }

Set Dat abase(nil);

{ after that basic constructor nmay be called in}

i nherited;

end;

{ this constructor is called at the nonent of addi ng conmponents to report;
it connects table to TfrxlBXDatabase conponent automatically,
if it is already present }

constructor Tfrxl BXTabl e. Desi gnCr eat e( AOamner: TConponent; Flags: Wrd);

var
i: Integer;
[: TList;
begi n
i nherited,
| := Report.All Objects;
for i :=0tol.Count - 1 do
if TObject(I[i]) is TfrxlBXDatabase then
begi n
Set Dat abase( Tf r x| BXDat abase(I[i]));
br eak;
end;
end;

class function Tfrxl BXTabl e. Get Descri ption: String;
begi n

Result := 'IBX Table';
end;

{ trace Tfrxl BXDat abase component deletion; we address this component
i n FDat abase property; otherw se can generate an error }

procedure Tfrxl BXTabl e. Notificati on(AConponent: TComponent; Operation:

TOper ati on);

begi n
i nherited,
if (Operation = opRenpve) and (AConponent = FDat abase) then

Set Dat abase(nil);
end;

procedure Tfrxl BXTabl e. Set Dat abase(const Val ue: Tfr x| BXDat abase);
begi n
{ Dat abase property of TfrxlBXDatabase type, not of TIBDatabase type! }
FDat abase : = Val ue;
{ if value <> nil, connect table to sel ected conponent }
if Value <> nil then
FTabl e. Dat abase : = Val ue. Dat abase
{ otherwise try to connect to DB by default,
defined in Tfrxl BXConponents conponent }
el se if | BXConponents <> nil then

FTabl e. Dat abase : = | BXConponent s. Def aul t Dat abase
{ if there were no TfrxlBXConponents for sone reason, reset to nil }
el se

FTabl e. Dat abase := nil;
{ if connection was successful DBConnected flag should be put }
DBConnect ed : = FTabl e. Dat abase <> nil;
end;
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function Tfrxl BXTabl e. Get | ndexFi el dNanes: String;
begi n

Result := FTabl e. | ndexFi el dNanes;
end;

function Tfrxl BXTabl e. Get | ndexNane: String;
begi n

Result := FTabl e. | ndexNane;
end;

function Tfrxl BXTabl e. Get Tabl eNane: String;
begi n

Result := FTabl e. Tabl eNane;
end;

procedure Tfrxl BXTabl e. Set | ndexFi el dNames(const Val ue: String);
begi n

FTabl e. | ndexFi el dNanes : = Val ue;
end;

procedure Tfrxl BXTabl e. Set | ndexName(const Val ue: String);
begi n

FTabl e. | ndexNanme : = Val ue;
end;

procedure Tfrxl BXTabl e. Set Tabl eName(const Val ue: String);
begi n

FTabl e. Tabl eNanme : = Val ue;
end;

procedure Tfrxl BXTabl e. Set Mast er (const Val ue: TDat aSour ce);
begi n

FTabl e. Mast er Sour ce : = Val ue;
end;

procedure Tfrxl BXTabl e. Set Mast er Fi el ds(const Val ue: String);
begi n

FTabl e. MasterFi el ds : = Val ue;

FTabl e. I ndexFi el dNanmes : = Val ue;
end;

{ we need to inplement this method in sone cases }
procedure Tfrxl| BXTabl e. Bef oreSt art Report ;
begi n
Set Dat abase( FDat abase) ;
end;

Finally, let’s look at the last component, “ TfrxIBXQuery”. It inherits from the TfrxCustomQuery
base class, in which the required properties are already declared. We only need to declare the
Database property and override the SetMaster method. The implementation of the other
methods is similar to the TfrxIBXTable component.

Tf rxI BXQuery = cl ass(TfrxCust onfQuery)
private

FDat abase: Tfr x| BXDat abase;

FQuery: TIBQuery;

procedur e Set Dat abase(const Val ue: Tfrxl BXDat abase);
pr ot ect ed
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procedure Notificati on(AConponent: TComponent; Operation: TOperation);
overri de;

procedure Set Master(const Val ue: TDataSource); override;

procedure Set SQ.(Value: TStrings); override;

function GetSQL: TStrings; override;
public

constructor Create(AOmer: TConponent); override;

constructor DesignCreate(AOwner: TConponent; Flags: Wrd); override;

class function GetDescription: String; override;

procedure BeforeStartReport; override;

procedur e Updat eParans; overri de;

property Query: TIBQuery read FQuery;

publ i shed
property Dat abase: Tfrx| BXDat abase read FDat abase wite SetDat abase;
end;

constructor Tfrxl BXQuery. Creat e(AOmer: TConponent);
begi n

{ create conponent — query }

FQuery := TIBQuery.Create(nil);

{ assign link to it to DataSet property from base cl ass

— don't forget this line! }

Dat aset := FQuery;

{ assign link to connection to DB by default }

Set Dat abase(nil);

{ after that base constructor nmay be called }

i nherited,
end;

constructor Tfrxl BXQuery. Desi gnCreat e( AOamner: TConponent; Flags: Wrd);

var
i: Integer;
[: TList;
begi n
i nherited;
| := Report.All Objects;
for i :=0tol.Count - 1 do
if TObject(I[i]) is TfrxlBXDatabase then
begi n
Set Dat abase( Tf r x| BXDat abase(I[i]));
br eak;
end;
end;

class function Tfrxl BXQuery. Get Descri ption: String;
begi n

Result := "I1BX Query';
end;

procedure Tfrxl BXQuery. Notificati on(AConponent: TConponent;
Qperation: TOperation);
begi n
i nherited;
if (Operation = opRenpve) and (AConponent = FDat abase) then
Set Dat abase(nil);
end;

procedure Tfrxl BXQuery. Set Dat abase(const Val ue: Tfr x| BXDat abase);
begi n
FDat abase : = Val ue;
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if Value <> nil then
FQuery. Dat abase : = Val ue. Dat abase
el se if | BXConponents <> nil then
FQuery. Dat abase : = | BXConmponent s. Def aul t Dat abase
el se
FQuery. Dat abase : = nil;
DBConnect ed : = FQuery. Dat abase <> nil;
end;

procedure Tfrxl BXQuery. Set Mast er (const Val ue: TDat aSour ce);
begi n

FQuery. Dat aSour ce : = Val ue;
end;

function Tfrxl BXQuery. Get SQL: TStrings;
begi n

Result := FQuery. SQ;
end;

procedure Tfrxl BXQuery. Set SQL(Val ue: TStrings);
begi n

FQuery. SQ : = Val ue;
end;

procedure Tfrxl BXQuery. Updat ePar ans;
begi n
{ inthis method it is sufficient to assign val ues
fromParans to FQuery. Parans }
{ this is perforned via standard procedure }
frxParansToTPar ans(Sel f, FQuery. Parans);
end;

procedure Tfrxl BXQuery. Bef oreStart Report;
begi n

Set Dat abase( FDat abase) ;
end;

Registration of all engine components is performed in the “Initialization” section.

initialization
{ use standard pictures indexes 37,38,39 instead of pictures}

frxObj ect s. Regi st er Qbj ect 1( Tf r x| BXDat aBase, nil, "', '', 0, 37);
frxObj ects. Regi ster Obj ect 1( Tf rxl BXTable, nil, "', "', 0, 38);
frxObj ects. Regi ster Obj ect 1( Tf rxI BXQuery, nil, "', "', 0, 39);

finalization
frxCObj ects. Unregi st er(Tfrxl BXDat aBase) ;
frxQObj ects. Unregi ster(Tfrxl BXTabl e) ;
frxQObj ects. Unregi ster (Tfrxl BXQuery);

end.

This is enough to use the engine in reports. There are two more things left at this stage: to
register the engine classes in the script system so that they can be referred to in the script,
and to register several property editors (for example TfrxIBXTable.TableName) to make
working with the component easier.

It is better to store the engine registration code in a separate file with a RTTI suffix. See more
about class registration in the script system in the appropriate chapter. Here is an example of a
file:
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unit frxl BXRTTI;
interface

{$l frx.inc}

i mpl enent ati on

uses
W ndows, Cl asses, fs_iinterpreter, frxlBXConmponents

{ $| FDEF Del phi 6}

, Variants

{ $ENDI F};

type
TFunctions = cl ass(TfsRTTI Modul e)
public
constructor Create(AScript: TfsScript); override;
end;

{ TFunctions }

constructor TFunctions. Create;
begi n
i nherited Create(AScript);
with AScript do
begi n
AddCl ass( Tfr x| BXDat abase, ' TfrxConmponent');
AddCl ass( TfrxI BXTabl e, ' TfrxCust onDat aset"' ) ;
Addd ass( TfrxI BXQuery, ' TfrxCustonmuery');
end;
end;

initialization
f SRTTI Modul es. Add( TFuncti ons);

end.

It is also recommended that property editor code is put in a separate file with an 'Editor' suffix.
In our case, editors for the TfrxIBXDatabase.DatabaseName, TfrxIBXTable.IndexName and
TfrxIBXTable.TableName properties were required. See more about writing property editors in
the appropriate chapter. Below is an example of a file:

uni t frxl BXEditor;
interface

{$l frx.inc}

i mpl enent ati on

uses
W ndows, Cl asses, SysUtils, Forms, Dialogs, frxlBXConponents,
f r xCust onDB,
frxDsgnlntf, frxRes, |BDatabase, |BTable
{ $| FDEF Del phi 6}
, Variants
{ $ENDI F} ;
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type

Tf r xDat abaseNaneProperty = cl ass(TfrxStringProperty)

public

function GetAttributes: TfrxPropertyAttributes;

function Edit: Bool ean; override;
end;

Tf r xTabl eNaneProperty = class(TfrxStringProperty)

public

function GetAttributes: TfrxPropertyAttributes;

procedure GCetVal ues; override;
end;

Tf r xI ndexNaneProperty = class(TfrxStringProperty)

public

function GetAttributes: TfrxPropertyAttributes;

procedure GCetVal ues; override;
end;

{ TfrxDat abaseNameProperty }

function TfrxDat abaseNaneProperty. Get Attri butes:

begi n
{ this property possesses an editor }
Result := [paDi al og];

end;

function TfrxDat abaseNaneProperty. Edit: Bool ean;
var
SaveConnect ed: Bool ;
db: TI BDat abase;
begi n
{ get link to Tfrxl BXDat abase. Dat abase }
db : = Tfrxl BXDat abase( Conrponent) . Dat abase;
{ create standard OpenDi al og }
wi th TOpenbDi al og. Create(nil) do
begi n
InitialDir := GetCurrentDir;

{ we are interested in *.gdb files }
Filter := frxResources. Get('ftDB') + '
+ frxResources. Get ('ftAlIlFiles') +
Result := Execute;
if Result then

begi n
SaveConnect ed : = db. Connect ed;
db. Connected : = Fal se;

overri de;

overri de;

overri de;

TfrxPropertyAttri butes;

(*.gdb)|*.gdb|"

(*'*)l*'*';

{ if dialogue is conpleted successfully, assign new DB nane }

db. Dat abaseNane : = Fi | eNane;
db. Connected : = SaveConnect ed;
end;
Fr ee;
end;
end;

{ TfrxTabl eNarmeProperty }

function TfrxTabl eNameProperty. Get Attri butes: TfrxPropertyAttributes;

begi n
{ property represents list of values }
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Result := [paMulti Sel ect, paVal uelList];
end;

procedure TfrxTabl eNaneProperty. Get Val ues;

var

t: TIBTabl e;
begi n

i nherited;

{ get link to TIBTabl e conponent }
t := Tfrxl BXTabl e( Conponent). Tabl e;
{ fill list of tables available }
if t.Database <> nil then
t . Dat aBase. Get Tabl eNares( Val ues, Fal se);
end;

{ TfrxIndexProperty }

function TfrxlndexNameProperty. Get Attributes: TfrxPropertyAttributes;

begi n
{ property represents list of values }
Result := [paMulti Sel ect, paVal uelList];
end;

procedure Tfrxl ndexNanePr operty. Get Val ues;

var
i: Integer;
begi n
i nherited;
try
{ get link to TIBTabl e conponent }
wi t h Tf rxI BXTabl e( Corponent ). Tabl e do
if (TableName <> '') and (I ndexDefs <> nil) then
begi n
{ update indexes }
| ndexDef s. Updat €;
{ fill list of indexes avail able }
for i := 0 to IndexDefs.Count - 1 do
if IndexDefs[i].Nane <> "' then
Val ues. Add( | ndexDef s[i]. Nan®e);
end;
except
end;
end;

initialization
frxPropertyEdi tors. Regi ster(Typel nfo(String), TfrxlBXDataBase,
' Dat abaseNane', TfrxDat aBaseNaneProperty);
frxPropertyEdi tors. Regi ster(Typelnfo(String), TfrxlBXTable,
' Tabl eNane', TfrxTabl eNarmeProperty);
frxPropertyEditors. Regi ster(Typelnfo(String), TfrxlBXTable,
"I ndexNane', TfrxIndexNameProperty);

end.
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Using Custom Functions in a Report

FastReport has a large number of built-in standard functions for use in report designs.
FastReport also allows custom functions to be written and used. Functions are added using
the “FastScript” library interface, which is included in FastReport (to learn more about
FastScript refer to it's library manual).

Let's look at how procedures and/or functions can be added to FastReport. The number and
types of parameters vary from function to function. Parameters of “Set” and “Record" type are
not supported by FastScript, so they must be implemented using simpler types, for instance a
TRect can be passed as four integers : X0, YO, X1, Y1. There is more about the use of
functions with various parameters in the FastScript documentation.

In the Delphi form declare the function or procedure and its code.

function TForml. MyFunc(s: String; i: Integer): Bool ean;
begi n

/1 required logic

end;

procedure TForml. MyProc(s: String);
begi n

/1 required |ogic

end;

Create the “onUser” function handler for the report component.

function TForml. frxReport 1User Functi on(const Met hodNane: String;
var Parans: Variant): Variant;

begi n

if MethodNane = ' MYFUNC then

Result := MyFunc(Parans[0], Params[1])

else if MethodName = ' MYPROC t hen
MyPr oc(Parans[ 0] ) ;
end;

Use the report component’s add method to add it to the function list (usually in the “onCreate”
or “onShow” event of the Delphi form).

frxReport 1. AddFunction(' function MyFunc(s: String; i: Integer):Bool ean');
frxReport 1. AddFuncti on(' procedure MyProc(s: String)');

The added function can now be used in a report script and can be referenced by objects of the
“TfrxMemoView” type. The function is also displayed on the "Data tree" functions tab. On this
tab functions are divided into categories and when selected a hint about the function appears
in the bottom pane of the tab.

Modify the code sample above to register functions in separate categories, and to display
descriptive hints:

frxReport 1. AddFunction(' function MyFunc(s: String; i: Integer): Bool ean',
"My functions',
MyFunc function always returns True');
frxReport 1. AddFunction(' procedure MyProc(s: String)',
"My functions',
MyProc procedure does not do anything');

© 1998-2012 Fast Reports Inc. Manual v1.2.0



38 FastReport 4 Developer's manual

The added functions will appear under the category “My functions”.
To register functions in an existing categories use one of the following category names:

- 'ctString'  string function

- 'ctDate’ date/time functions

- 'ctConv' conversion functions

- 'ctFormat’ formatting

- 'ctMath'’ mathematical functions
- 'ctOther'  other functions

If the category name is left blank the function is placed under the functions tree root. To add a
large number of functions it is recommended that all logic is placed in a separate library unit.
Here is an example:

unit nyfunctions;
interface
i mpl enent ati on

uses SysUtils, Casses, fs iinterpreter

/1 you can also add a reference to any other external library
here
type
TFunctions = cl ass(TfsRTTI Modul e)
private

function Call Method(1l nstance: TObject; C assType: Td ass;
const MethodNane: String; var Parans: Variant):
Vari ant;
public
constructor Create(AScript: TfsScript); override;
end;

function MyFunc(s: String; i: Integer): Bool ean
begi n

/1 required |ogic

end;

procedure MyProc(s: String);
begi n

/1 required logic

end;

{ TFunctions }

constructor TFunctions. Create;
begi n
i nherited Create(AScript);
with AScript do
AddMet hod(' function MyFunc(s: String; i: Integer): Bool ean',
Cal | Met hod,
"My functions', ' MyFunc function always returns True');
AddMet hod(' procedure MyProc(s: String)', Call Method,
"My functions', ' MyProc procedure does not do anything' ')
end;
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end;

function TFunctions. Cal | Met hod( | nstance: TCbject; C assType: Td ass;
const Met hodName: String;
var Parans: Variant): Variant;
begi n
if MethodNane = ' MYFUNC then
Result := MyFunc(Parans[0], Params[1])
else if MethodName = ' MYPROC t hen
MyPr oc(Parans[ 0] ) ;
end;

initialization
f SRTTI Modul es. Add( TFuncti ons);

end.

Save the file with a .pas extension then add a reference to it in the “uses” clause of your Delphi
project’s form. All your custom functions will then be available for use in any report component,
without the need to write code to add these functions to each “TfrxReport” and without the
need to write additional code for each report component’s “onUser” function handler.
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Writing Custom Wizards

You can extend FastReport's functionality with the help of custom wizards. FastReport, for
example, contains the standard “Report Wizard” which is called from the “File >|New...” menu
item.

There are two types of wizards supported by FastReport. The first type includes the wizard
already mentioned, called from the “File>New...” menu item. The second one includes wizards
that can be called from the “Wizards” toolbar.

The base class for any wizard is “ TfrxCustomWizard”, defined in the “frxClass” file.

Tf rxCust onW zard = cl ass(TConponent)

Public
Constructor Create(AOmer: TConponent); override;
class function GetDescription: String; virtual; abstract;
function Execute: Bool ean; virtual; abstract;
property Designer: TfrxCustonDesi gner read FDesi gner;
property Report: TfrxReport read FReport;

end;

To write your own wizard inherit from this class and override at least the “GetDescription” and
“Execute” methods. The first method returns the wizard name; the second method is called
when running the wizard; it must return “True” if the wizard finished successfully and made any
changes to the report. While the wizard is running you can access designer and report
methods and properties as normal using the “Designer” and “Report” properties.

Wizard registration and deletion is performed using the procedures defined in the “frxDsgnintf”
file:

frxW zards. Regi ster (Cl assRef: TfrxW zardCd ass; ButtonBnp: TBit map;
| sTool bar Wzard: Bool ean = Fal se);
frxW zards. Unregi ster (Cl assRef: TfrxW zardd ass);

On registration supply the wizard class name, its picture and whether the wizard is to be
placed on the “Wizards” toolbar. If the wizard should be placed on the toolbar the ButtonBmp
size must be either 16x16 pixels or 32x32 pixels.

Let's look at a primitive wizard that will be accessed through the "File>New..." menu item. It
adds a new page to a report.

uses frxC ass, frxDsgnlntf;

type
TfrxMyW zard = cl ass(TfrxCust onW zar d)
public

class function GetDescription: String; override;
function Execute: Bool ean; override;
end;

class function TfrxMyW zard. Get Descri ption: String;
begi n

Result := "My Wzard';
end;

function TfrxMyW zard. Execut e: Bool ean;
var
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Page: TfrxReport Page;

begi n
{ lock any draw ngs in designer }
Desi gner . Lock;

{ create new page in report }

Page : = TfrxReport Page. Creat e( Report);

{ create unique nanme for page }

Page. Cr eat eUni queNane;

{ set paper sizes and orientation to defaults }
Page. Set Def aul t s;

{ update report pages and switch focus to | ast added page }
Desi gner . Rel oadPages( Report . PagesCount - 1);
end;

var
Bnp: TBi t map;

initialization
Brp : = TBit map. Creat e;
{ load picture fromresource; of course, it rmust already be there }
Bnp. LoadFr omResour ceNane( hl nst ance, 'frxMyW zard');
frxW zards. Regi ster (Tf rxMyW zard, Bnp);

finalization
frxW zards. Unregi ster (Tf rxMyW zard) ;
Bnp. Fr ee;

end.
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