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compiler.

Another thanksto Gnu for Bison, afreeversion of YACC.

Thanks are dso due to Jeffrey Kingston for the Basser Lout 2 typesetting program, which
this document was initially set in. Thanksto the Gnu and AFPL folk for the GhostScript
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GNU Bison: http://www.gnu.org/software/bisor/bison.html

UPX: http://wildsau.idv.uni-linz.acat/mfx/upx.html
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wxBasic At A Glance

What is wxBasic?

wxBasic makesit easy for to write cross-platform applications. It combines the smplicity
of Basic with the rich toolkit of wxWindows.

Free (Lesser Gnu Public License)

Cross-platform GUI support viawxWindows library. Runsin Windows and Linux
Easy to learn, based on Basic

Interpreted

Small footprint (fits on afloppy)

Is wxBasic Free?

Yes. wxBasic isreleased under the LGPL (Lesser Gnu Public Licence).

General Overview

wxBasic borrows heavily from BASIC. It is case-insensitive.

Variables

By default, wxBasic will create a variablefor you when it sees an assgnment:

' This will create a variable called 'newVar'
newVar = "create me"

There are no types; dl variables and arrays are variants. In generd, wxBasic will attempt
to automatically cast avariable to the correct type. For example:

' create variables
this = "123"
that = 456

' this is automatically converted to a number
Print that + this
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Scope Of Variables

When avariableis created, it is scoped to the current context. Thatis, itisvisble to
anything in the current scope or greater. The widest scopeis themodule:

newVar = 12
The next scope is the routine:

Function myRoutine()
newVar = 12
End Function

When wxBasic encounters avariablein aroutine, it checks to seeif thereisavariable
scoped to the routine of the same name and use that.

' This is declared at the module level
Dim myVar = "module variable"

Function myRoutine()
' This is declared at the routine level
Dim myVar = "routine variable"

" use the local routine version of myVar
myVar = "new value"
End Function

If not, it checksto seeif thereisamodule variable and uses that.

' This is declared at the module level
Dim myVar = "module variable"

Function myRoutine()
" use the module version of myVar
myVar = "new value"

End Function

If thereis no routine or module version of the variable, one will be created in the current
scope.

Function myRoutine()
' create a variable scoped to the routine
myVar = "new value"

End Function

Variables scoped to routines are only visble within the routines that they are scoped to:

Function myRoutine()
myVar = 12
"myVar is visible here
End Function
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"myVar is invisible here

Y ou can prevent wxBasic from creating variables with the Option Explicit statement.
With Option Explicit, you will need to declare your variables before use:

Option Explicit
Dim newVar = "create me"

If you use Option Explicit, your module level variables will be hidden from your routines
unless you specifically declare them visible with the Shared keyword:

Option Explicit
Dim myVar = "module variable"

Function myFunction()
Shared myVar
myVar = "new value"

End Function

Line Breaks

Each line can contain one or more statements. Statements can be splitinto multiplelines
following an operator. For example:

' several statements on a line
this = 12 : that = 34 : theOther = 56

"aline split into several lines
result = this + that /
theOther + 12

Arrays

Arraysin wxBasic use[] instead of (). For example:

Dim list[10,32]

Dynamic Arrays

In addition to the standard declared arrays, wxBadc supports dynamic arrays. If you
declare an array without listing theindexes:

Dim myArray[]
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wxBasic will treat it asa dynamic array. Dynamic arrays use strings as ther indexes:
myArray[‘cat’] = “Chester”

Y ou can use numeric values for indexes, but they will be stored interndly as strings. So
the following declarations are equivalent:

myArray[1,2,3] = 23
myArray[‘1,2,3"] = 23

You can usethe For Each  construct tointerate through dynamic arrays:

For Each key In myArray
Print key, myArray[key]
Next

Block Structures

In addition to the standard BASIC structures:

For ... Next
While ... Wend

you can use the Algol inspired forms:
For ... End For
While ... End While

Functions
wxBasic borrows the return statement from C. In addition to the standard method of
returning values from functions:
Function add(a, b)
add=a+b
End Function

you can also write:

Function add(a, b)
Returna +b
End Function

Like C, wxBasic exits thefunction at the point the return statement is executed. Also like
C, you can choose to simply ignore the result of afunction, and treet it like a Sub:

" Ignore the return value of Len()
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Len("123")

Pass By Reference

All types are pas=ed by reference, which means changing a parameter passed to aroutine
effedsthe value in the caller:

Function swap( a, b )

tnp = a
a=o>b
b =a

End Functi on

Shrouding — Making Source Code Less Readable

Y ou can use the program shr oud. wx to make to shroud your code. It will go through and
replaceuser-defined routines and variables with non-descriptive names. The syntax is:

wxbasic shroud wx sourcefile destfile
A couple pointsto kegp in mind:
Thisisstill i n dpha deve opment
It doesnt handlei ncl uded files yet
Tokens starting with “wx” will not be shrouded.
Strings matching routine names will be shrouded.

Any token starting with “wx” will be left alone, and any string that matches the name of a

Binding — Creating a Stand-Alone Executable
Y ou can use the program bi nd. wx to make to a stand-alone exeautable program. Binding
aprogram will attach your source code to theend of the wxbasc exeautable. When
wxbasic launches, it will chedk for atag at theend of the file, to see F an source file has
been attached. If it has, it will | oad and exeaute thet file.
The syntax is:

wxbasi ¢ bi nd. wx wxbi nary sourcefile destfile
For example:

wxbasi ¢ bi nd wxbasi c. exe freecell.wx freecell. exe

would bind thefile f reecel | . wx to the wxBasic binary file wxbasi c. exe, creding the
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stand-alone binary file freecell.exe . Y ou might want to bindyour sourcefile before
shrouding it.

Keep in mind:

Thisisstill i n dpha devel opment
It doesnt handleincluded filesyet

Writing a GUI Application

A Simple Application
Here's perhaps the smplest wxBasic GUI applicaion:

' create a window
frame = New wxFrame( 0, -1, "wxBasic" )

' show the frame
frame.Show( True )

s wiBaszic

This program credes awindow of the classwxFrame, and then processes events until the
window is closed.

An Example With Callbacks

Here's adightly more compex exampe, which attachesanadion to abutton:

' create a window
frame = New wxFrame( 0, -1, "wxBasic" )

' create a button in the window
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button = New wxButton( frame, -1, "Press Me" )

' create a callback function

Function ShutDown( event )
End

End Function

' attach the callback
Connect( button, wxEVT_COMMAND_BUTTON_CLICKED, "ShutDown")

' show the frame
frame.Show( True )

‘wixBasic [H=] B3

Prezs Me

In addition to credaing awxFrame, this example aso creaesa wxButton cdled button .

The Connect routine asociatesa callback cdled ShutDown to the button.

A callback isan adion associated with an event. Typicaly, the windows and controlsin
the windows (often cdled widgets, for “window gadgets’ _ are handled by the operating
system (in Windows) or alibrary (in Linux). A callback isthe glue between the widgets
and the wxBasic appication

When an event occurs in the system (such as a mouse click, window resize,and so on),
wxBasic looks to seeif the appication has registereda callback routine to be triggered. If
it has, wxBasic wrapsthat event into awxEvent objed, and then adivatesthat calbadk.

Callbad are registered usng the Connect () function.

When button  is pushed, a wx_COMMAND_BUTTON_SELECTE®Rest istriggered by
wxWindows, and the cdlbad ShutDown is exeauted.

The wxWindows Interface

wxBasic attempts to mimic wxWindow's C++ interface This means that, al owingfor the
fad that wxBadc isn't C++, most of the documentation an wxWindows can e applied tto
wxBasic in arather trivial manner.

wxBasic attempts to follow imitatethe G++ interfacewith resped to wxWindows objed.
wxWindows objeds are creatd with the Newkeyword, which returns a handle to the rew
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objed:

frame = New wxFrane( 0, -1, "wxBasic", wxPoint( 10, 10 ),
wxSi ze( 300, 200 ) )

and are destroyed with the Del et e keyword:
Del ete Frane

If an objed is creaed without the New keyword, that object ads asif it were ceded “on
the stadk”, and will be destroyed when the routine that creaed it exits. wxBasic will i ssue
an error if you do this to an dojed that inherit from wxW ndow.

In general, you can accessan objed's wxWindows method by writing:
obj ect . met hod()
For example:

franme. Show Tr ue)
frane. Set Si ze( 10, 20 )

You are limited to asingle level of nesting with thisform. For example, you can't write
something along the lines of:

/'l probably not a real method anyway..
x = frame. getParent (). get PositionX()

Instead, you would have to write:

/1 only one method per cal
p = frane. get Parent ()
X get Posi tionX()
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wxBasic Tutorial

Pardon our dust... Thisisvery much awork in progress.

Running wxBasic Programs

wxBasic programs are written as plain text files. You can use any sort of editor, aslong
asyou savein plain text (.TXT) format. To run a programwritten in wxBasic, you only
have to have the wxBasic executable, wxbasic.exe (in Linux, wxbasic) in the current
directory, or somewherein your path. If there are any includefiles, they must be in the
same directory asthe sourcefile.

Running wxBasic from the Command Line

If you use the Windows command line, you can smply type:
WKBASI C fi |l enane

or in Linux,
.Iwxbasic fil enane

where filename is the name of the file you want to run. For example, to run a program
called myprog.wx, you would write:

wxbasi ¢ nyprog. wx

in Windows, or:

. I wxbasi ¢ nyprog. wx
in Linux.

There is no requirement that wxBasc programs end with .wx; any sort of extention
like.BAS, or even none at dl, isfine.

Running wxBasic from Windows

Y ou can also drag and drop wxBasic programs onto the wxbasi c. exe interpreter.
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The simplest method isjust to associate an extention, such as.wx or .baswith the

wxbasi c. exe executable. Then you can just double-click fileswith that extention, and
Windows will automatically launch the wxBasic interpreter.

Installation

The only file that needsto be installed is the wxBasic executable.

Your First Program

Bring up the text editor of your choice (for example, Notepad), and enter in thefollowing:

print "Hello, World!"

a hello.wx - Hotepad M= E3
File  Edit Search Help

print "hello, world?!" =
4 L -

Save the file ashello.wx into the wxBasic directory. If you are usng Windows, be sure to
set thefiletypeto Al Files (*.*), or theeditor will automaticaly give thefilea. TXT
extention.

Save As i 2] |
Save jn; I 9 wxB asic j gl
] DEFS.INC
EVENTS.INC

ﬁ wixB azic. exe
File name: Ihelln:n.w:-: Save I
Save asbype: [Al Files (=) B Cancel |
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To run the program, open the wxBasic directory and drag thefile hel | 0. wx onto the
wxBasic executable:

: = wxBasic =i
||| Fle Edt Wiew Go Favoites Help |
e . > G| ¥ »
Eack fanand p Cut Copy
J.i‘-.gl:lresS 7 CwWINDOWSADESETOPwBasic j
CEFS.IMC  EVEMTSINC (o=
|'| object(z] zelected | My Computer
A console window will appear with the messageinit:
+ wiBazic Conzole _ O]
Hello, wiorld! j‘
=

Your First GUI Program

Bring up the text editor of your choice (for example, Not epad), and enter in the following:

frane = New wxFrame( 0, -1, "wxBasic" )
franme. Show( True )

Savethefileas hel | oGui . wx into the wxBasic directory. If you are in Windows, be sure
to set thefiletypetoAll Files (*.*), or theeditor will automaticdly give thefile a .txt
extention.
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Drag and drop the hel | oGui . wx program onto the wxbasc.exefile, and the window will
appear:

| . wxBazic

What Next?

From this point, you should explore the demos that come with wxBasic. For full
documentation of the wxWindows library, download the help file at:

http://www.wxwindows.org
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Keywords

The following keywords are reserved:

And Append As Case d ose Const
Cont i nue Decl are Del ete D m El se El sel f
End Er ase Exit Explicit For Functi on
| f I ncl ude | nput I nv Li ne Mod

New Next Not Open Option O

Qut put Print Basi ¢ Ret urn Sel ect Shi

Shr Step Sub Then To Until
wend Whi |l e Xor

Operators

Here are the operators that can be used to create expressionsin wxBasic. They arelisted
in order of operator precedence:
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expression ™ expression power
- expression unary minus
expression * expression multiplication

expression \ expression

integer divison

expression / expression divison
expression Shl expression shift left
expression Shr expression shift right
expression Mod expression modulus
expression Inv expression inverse
expression + expression addition

expression & expression

string concatenation

expression - expression subtraction
EXPression = expression equality
exXpression <> expression inequality

expression != expression

inequality (alternate form)

EXpression < expression lessthan
expression > expression greater than
expression <= expression less or equal to

EXpression >= expression

greater or equal to

Not expression logical not
expression And expression logical And
expression Or expression logical Or
expression Xor expression logical Xor
expression | expression bitwise Or

Assignment Operators
In addition to the standard assignment form:

vari abl e = expression

wxBasic dso supports the assignments:
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vari abl e += expression ' same as variable = variable + expression
vari abl e -= expression ' same as variable = variable - expression
vari abl e *= expression ' same as variable = variable * expression
vari abl e /= expression ' same as variable = variable / expression
vari abl e &= expression ' same as variable = variable & expression

wxBasic Syntax

= (Assignhment)
| val = expression

Assigns value of expression to Ival, which can be avariable or array item.

' Set the message text
message = "wxWindows is cool!"

‘Numbers from 1 to 3

Dim a[3]

a[l] = "One"

a[2] = "Two"

a[3] = "Three"
class

object = class( arglist )

Create a wxWindows object on the stack. Thisisthe same as creating it with New, but the
object will be destroyed when the routine it was created in is destroyed.

Thisformistypically used in afunction call, where it is more convenient than creating a
variable to hold the resullt.

Always use Newwhen creating controls and windows - never create them on the stack, or
your program will probably crash when the object is automatically destroyed.

The stack can only contain a limited number of objects. The current maximum is 1024. If
you are in aloop and might possibly create alarge number of objects, you should probably
use Newand explicitly Delete the objects after use.

In the following example, wxFrame and wxPoint are created "on the stack”.

' Create a new window
frame = new wxFrame( 0, -1, "My Window",
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wxPoint(50, 50), wxSize(250, 140))

functionName

Ival = functionName( arglist )
functionName( arglist )
functionName

Calls functionName. If the result isnot assigned, it is discarded.

'‘Calculate sin of .5
n = Sin(.5)

'Display a message, discard result
messageBox( "Hello, World!", "Hello", 0)

Abs
n2 = Abs( nl)

Returns the absolute vaue (podtive vaue) of nl.

'nis 1l
n=Abs(1)

ACos
n2 = ACos( nl)

Return an angle with cosine equa to nl. The argument must bein therange -1 to +1
inclusive.

"nis 3.141592654
n=ACos(-1)

Argc
n2 = Argc()

Return the number of arguments passed to aroutine. Used with routines that take variable
numbers of parameters. This can only be called within aFunction or a Sub.

Function myFunction( ... )
Print "myFunction was passed "; Argc(); " parameters"
Fori=1 To Argc()
Print "Parameter "; i; " is "; Argv(i)
Next
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End Function

Argv
n2 =Argc( nl)

Return the value of parameter nl passed to aroutine. Used with routines that take
variable numbers of parameters.

Function myFunction( ... )
Print "myFunction was passed "; Argc(); " parameters"
Fori=1 To Argc()
Print "Parameter "; i; " is "; Argv(i)
Next
End Function

Asc
n =Asc( string)

Return the ASCIl code of thefirst character in string. Empty strings will return a value of
zero.

'set nto 65
n = Asc("A")

ASin
n2 = ACos( nl)

Return an angle with sine equd to nl. The argument must beintherange -1 to +1
inclusive. A value between -PI/2 and +P1/2 (radians) will be returned.

'nis -1.570796327
n=ASin(-1)

ATan
n2 =ATan( nl)

Return an angle with sine equa to nl. A value between -P1/2 and PI /2 (radians) will be
returned.

"nis 0.785398
n=ATan(1)
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Chr$
string =Chr$( n)

Returnsa 1 character gring with ASCII code character \n.

' S = IIAII
s = Chr$(65)

Close

Close( file nunber )
Close

Close file number. If no fileis specified, dl files are closed.

' Print "Hello, wxBasic" to the file "temp"
Open "temp" For Output as #1

Print #£1, "Hello, wxBasic"

Close #1

Common

Common name(]

Common name[ maxValue ] [[...]] [, -.- ]

Common name[ minValue To maxValue J[[...11 [, ...]
Common name [ = expression ] [, ... ]

Create agloba array or variable named name. These are globdly accessble, and do not
need to be declared as Shared when used in a Sub or Function

Common can only be used outside of Sub and Function . Inside of Sub or Function , use
Dim. See Dim for further details.

' Create an array
Common myGlobalArray[3 To 10][5]

' Create a global variable and assign it
Common myGlobalvar = 100

Connect

Connect( control id, identifier, event type, function name )
Connect( control id, event type, function name )

Connects event type to callback function. The function function name must take a
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single argument, the wxEvent . In the case menus and others where the control id is not
equal to the identifier, an identifer isrequired.

' Connect the menu wxID_EXIT event to the OnQuit callback
Connect( frame, wxID_EXIT, wxEVT_COMMAND_MENU_SELECTED, "OnQuit")

' Connect the mouse left down event on the panel
' to the onLeftDown routine
Connect( panel, wxEVT_LEFT_DOWN, "onLeftDown" )

Const

Const name = expression [,...]

Creates constant \name with value of expression. Multiple constants can be declared on
one line. Constants are global, and do not have to be declared with a Shared statement.

'‘Create a constant for Pl
Const Pl = 3.14159271

Continue

Continue

Jump back to the top of the loop. Thisworks only for For and while loops.

'Don't process numbers greater than 5
Fori=1to 10
Ifi>5 Then
Continue
End If
Printi
End For

Cos
n2 =Cos( nl)

Return the cosne of n1, wheren2 isin radians.

'nisl
n=Cos(0)

Date$
string = Date$()
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Returns date string in MM:DD:YYYYformat. Y ou can also use Date()

' s holds the current date
s =Date$(0)

Declare

Declare Function functionName( arglist )
Declare Sub subName( arglist )

Creae aforward reference to functionName or subName. This allows the routine to be
referenced in code before it isadually defined with Function  or Sub.

You still cant adually execute the routine until it isadually dedared. If you need to
encounter problems with forward referencesthat Declare wont fix, try adding Option
QBasic .

Option QBasic
Declare mySub()

' Option QBasic causes these statements to be deferred
mySub()
End

Sub mySub()
Print "This is my sub"
End Sub

Delete

Delete obj ect

Delete a wxwindows objed. Only Delete objedsthat were creaed with New. Objeds
creaed "on the stadk" are automaticaly destroyed when the routine that creatd them
exits. Refer to class () for details.

' Destroy a window
Delete myWindow

Dim
Dim name]]
Dim name[ maxValue ]J[[..]I[, ... ]

Dim name[ m nVal ue To maxVal ue ][[..111[ -]
Dim name [= expression ][, ...]
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Crede anarray or variable ramed name. Arrays can have upto 5 indexes, and are
initialized to zeros. Variables can optionally be assgned by Dim statements.

If no indexes are spedfied, a dynamic array will be creaed. This isanarray that is similar
to those implemented in Awk. Indexes can be any vaue— numeric or strings— but they
will be stored internally as strings. For example:

a[l] = “one”
and
a[“1”] = “one”

areidenticd. You can have asmany indexes &you wish, but the result is Smply combined
into asingle string. For example:

a[“this”,22] = “some value”
isthe same as writing:
a[“this,22"] = “some value”

If you request an index from a dynamic array that has not beenassgned, it will return an
empty string “”.

Dynamic arrays dso differ from static araysin that hatelement can only be pasd by
value, not by reference

' Create an array
Dim a[3 To 10, 5]

' Create a variable and assign it

Dim myVar = 100

End
End

Terminates program exeaution.

'Exit program
End

Erase

Erase array]]
Erase arrayf...]
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If no indexes are specified, erases al the array. For static arrays, this means resetting all
the valuesto zero. For dynamic arrays, thismeans deleting al the keys and and vaues. For
example:

‘Create a static array
Dim a[10]

"Initialize it
Fori=1To 10

afi] =i
End For

' Reset it to zeros
Erase a[]

If indexes are given, only the specified index will be reset. For static arrays, thisis the
same as setting the value to zero:

‘Create a static array
Dim a[10]
"Initialize it
Fori=1To 10

afi] =i
End For

"Same as a[3]=0
Erase a[3]

On the other hand, if the array is dynamic, the key and vaue are actudly removed, so the
array shrinks:

'‘Create a dynamic array
Dim a[]
"Initialize it
Fori=1To 10
afi] =i
End For

' Remove element from array
Erase a[3]

Eof
n =Eof( file handle )

Returnstrueif at end of file handle has been reached.

' Read until the end of file



The wxBasic Language Reference

Open "readme.txt" For Input as #1
While Not Eof( 1)
Line Input #1, text
Print text
Wend
Close #1

Fix
n2 =Fix( nl)
Returnsinteger portion of nl. Same as Floor ().

'nis 3
n = Fix( 3.1415927)

Floor
n2 = Floor( nl)

Returnsinteger portion of nl. Same as Fix ().

'nis 3
n = Floor( 3.1415927)

For ... Next

For ... End For

For variable = start To finish [Step increment]
conmands
[Exit For]
[Continue]

End For | Next

Iterate variable from start through finish, incrementing by increment. The commands are
executed each iteration through the loop.

'Print the odd numbers from 1 to 10
Fori=1To 10 Step 2

Print i
End For
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For Each ... Next

For Each ... End For

For Each variable In array
comrands
[Exit For]
[Continue]

End For | Next

Iterate through array, sequentially assigning the key from each array index to variable.

' Create a dynamic arrays
Dim number([]

" Fill it with values
number[1] = “one”
number[2] = “two”
number[3] = “three”

' Display the keys and values

For Each key in number
Print key, number

End For

Frac
n2 =Frac( nl)

Returns non-integer portion of nl.

'nis 0.1415927
n = Fix( 3.1415927 )

FreeFile

n = FreeFile()

Returns next available file number, or zero if no dot isfree.

" open file “myfile.txt” on next available slot
fileNum = FreeFile()
Open “myfile.txt” For Output As #fileNum

Function ... End Function

Function functi onName( parmist [..])
Shared variable [,..]
Dim variable [, ..]
comrands
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[Exit Function]

[Return Function]

[functionNanme = expression]
End Function

Create a user-defined function named functionName. Functions can optionally return
values, specified by the Return  statement. The use dipsis (...) indicates the the function
can take a variable number of arguments. Y ou can mix required with optional args.

The total number of arguments can be found by calling function Argc (), and the function
Argv () returns a particular argument passed to the caller.

'sum the args passed
Function sumNumbers( a)
total =0
Fori=1to Argc
total = total + Argv(i)
End For
Return sum
End Function

Hex$
string =Hex$(n)

Returns the hexidecimal representation of the number n. Only the integer portion of then
will be used.

' n iS IICII
n=Hex$(12)

If...Elself...Else...End If

If test Then
conmmands
[Elself test Then
commands]
[Else
commands]
End If

Conditionally execute code. There can beany number of Elself clauses. Elself can aso
be spelled Elsif

'Determine if a number is odd or event
If Floor(a/2)=a/2 Then

Print a; " is Even"
Else

Print a; " is Odd"
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End If

In

expression In array]]

Returns True if expression isakey inthe dynamic array array[] . Using astatic array will
result in an error.

'‘Check if key is an index in array a[]
If key In a[] Then

Print key; “ is a valid index in a[]”
End If

Include

Include fil enane

Insert filename into source code. This statement cannot be placed in a structure.

‘Include the file "defs.inc"
Include "defs.inc"

Indexes

count = Indexes( arrayl])

Return the number of indexesin array.

' Display information about array's indexes
count = Indexes( a[] )
Print "There are "; count; " indexes in the array"
Fori=1To count

bottom = LBound( a[], i)

top = UBound( a[], i)

Print "Index "; i; " is from "; bottom; " to "; top
Next

Instr

n = Instr( substring, string)

Returns position of substring in string. If no match, returns zero.

'setsnto 2
n = Instr( "Basic", "wxBasic" )
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Int
n2 =Int( nl)

Returnsinteger portion of nl.

‘setnto 12
n=Int(12.44)

LBound

n =LBound( array[], index )

Returns the lower bound of an array's index.

' Display information about array's indexes
count = Indexes( a[] )
Print "There are "; count; " indexes in the array"
Fori=1To count

bottom = LBound( a[], i)

top = UBound( a[], i)

Print "Index "; i; " is from "; bottom; " to "; top
Next

LCase$
string2 =LCase$( stringl )

Returns string stringl in lower-case.

's is set to "wxbasic"
s = LCase$("wxBasic")

Left$
string2 =Lefty( stringl, n)

Returnsthe leftmost n charaders from string string1.

'sis set to "wx"
s = Left$( "wxBasic", 2)

Len

Length

n =Len( string)
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n =Length( string )

Returns length of string.

'nissetto 7
n = Len("wxBasic")

Line Input #

Line Input # file handle, string

Assgn string to the next line of text infile file handle.

' Read the first 10 lines from "readme.txt" into an array
Dim text[10]
Open "readme.txt" For Input As #1
Fori=1To 10
Line Input #1, text[i]
Next
Close #1

Loc

position =Loc( file handle )

Returns position of the file being read. Thisonly worksif the file is opened in Input
mode. Thisisthe same as Seek() .

' Get current file position
Print “Current file position is “; Loc(1)

Lof
n =Lof( file handle )

Returns the length of thefile. This only worksif thefileisopened in Input mode.

' Get length of file nyfile.txt

filen ame ="“myfile.txt”

Open filename For Input As #1

Print “The file “; filename; “ is “; Lof(1); “ bytes long”
Close( 1)

Log
n2 =Log( nl)

Returns natural log of nl.
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'nis setto 2.302585
n=~Log(10)

LTrim$
string2 =LTrim( stringl )
Returns stringl with whitespace (spaces and tabs) removed from |eft Sde.

's is set to "wxBasic"
s=LTrim$(" wxBasic")

Mid$
string2 =Mid$( stringl, start, length )

Returns substring of stringl starting at start, length characters long.

' S = IlBall
s = Mid$("wxBasic", 3, 2)

New

handl e =New class( arglist )

Create a new instance of awxwindows object belonging to class . Refer to the wxWindows
documentation for details of classes. Objects created with Newshould be destroyed with
the Delete statement.

Notethat in the example, the wxPoint and wxSize objects are created "on the stack”.
Refer to cl ass() for details.

' Create a hew window
frame = new wxFrame( 0, -1, "My Window",
wxPoint(50, 50), wxSize(250, 140))

Open
Open fil ename For Input | Output | Append As # fil enunber

Opensfile filename for reading or writing. Input opens afile for reading, Output opensa
file for writing, and Append opens an existing file for writing, appending the output.

' Print 10 numbers to the file "temp.txt"
Open "temp.txt" For Output As #1
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Fori=1to 10
Print #1, i

Next

Close #1

Option Explicit
Option Explicit
Ordinarily, wxBasic creates variables automaticaly when avaueis assgned to one.

Option Explicit ~ requiresthat variables be explicitly declared with a Dim or Option
Shared statement.

This should be placed as thefirst statementinyour file. It effects dl following statements.

' Require all variables be explicitly declared
Option Explicit

Option NoConsole

Option NoConsole

Ordinarily, wxBasic will send output of the Print  statement to an emulated console
window. Option NoConsole will prevent the console from appearing.

' Prevent console from appearing
Option NoConsole

Option QBasic
Option QBasic

Ordinarily, wxBasic actslike C - each statement not in aFunction  or Sub is executed
when it is encountered.

Option QBasic defers the execution of these statements until

after the entire file has been parsed. Basically, it allows

you to declare the main section of your code bef or e the
routines that it uses have been declared.

Notethat Constant isnot deferred. Seealso Declare .
' Example 1: not deferred

Sub mySub()
Print "This is my sub"
End Sub
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' The main routine
mySub()
End

' Example 2: Deferred
Option QBasic
Declare mySub()

' The main routine
mySub()
End

Sub mySub()
Print "This is my sub"
End Sub

Print

Print expression [ expression ]

Evaluate and print expressions, and send output to the console window. Expressions can
be seperated by asemicolon {;} or acomma{,}. A commawill place atab between the
two expressions. Placing a semicolon at the very end will prevent aline return from being
printed.

'Print the current value of a

Print"a="; a
Print #
Print # file handl e, expression [} expression ]

Evaluate and print expressions to file number. Thisworks the same as Print , but sends
the output to the requestedfile.

' Print "Hello, wxBasic" to the file "temp"
Open "temp" For Output as #1

Print #£1, "Hello, wxBasic"

Close #1

Randomize

Randomize([ n])

Seeds pseudo-random number generator with n. If nisnot given, it will use the current
time as the seed.
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' Seedtherandam number gererator based on the time
Randomize( Timer )

ReadByte

n =ReadByte( file handle )
Returns byte from current position in file handle.
' Display "myfile.txt" byte by byte
Open "myfile.txt" For Input As #1
While Not Eof( 1)
Print Seek(1);,;
Print Chr$(ReadByte(1))

End While
Close(1)

Reverse$
string2 =Reverse$( stringl )

Returns \dringlreversed.

' Set s to "4321"
s = Reverse("1234")

Right$
string2 =Right$( stringl, n)

Returns the rightmost \n charaders from stringl.

' Set s to "Basic"
s = Right$( "wxBasic", 5)

Rinstr

n = RInstr( string, substring )

Returns position of substring in string, searching from the right.

'setnto 3
n = RInstr( "wxBasic", "Basic" )
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Rnd
n2 =Rnd( nl)

Returns random number between 1 to n.

' Sat n to arandam number between 1 and 10
n=Rnd(10)

Round
n2 = Round( nl1)

Returns n1, rounded down to the reaest integer.

"Setnto 12
n =Round(12.3)

RTrim$
string2 =RTrim$( stringl )

Returns stringl with whitespaceremoved from right side.

' Set s to "wxBasic"
s = RTrim$( "wxBasic ")

Seek

position =Seek( file handle )
success =Seek( file handle, position)

Returns the current postion in file handle. If the optional argument position isincluded,
moves to that position in the file, returning True if succealing. Seedso Loc() .

' Print "myfile.txt" byte by byte
Open "myfile.txt" For Input As #1
While Not Eof( 1)

Print Seek( 1);

Print Chr(GetByte(1))
End While
Close(1)

Select ... End Select

Select Case  expression
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Case tests
commands
[Case tests
commands |
[Case Else
commands]
End Select

Conditionally exeaute code, depending onif expresson matches tests. Tests can le strung
together with commeas, and the forms are:

lowValue To highValue
Is = expression

Is <> expression

Is > expression

Is < expression

Is <= expression

Is >= expression

' Print the name of a number
Select Case n
Case 1

Print "One"
Case 2

Print "Two"
Case 3

Print "Three"
Case 4,5,6

Print "Four, Five or Six
Casels< 10

Print "Less than 10"
Case Else

Print "Too big!"
End Select

Sgn
n2 =Sgn( nl)

Returns 1 if nlispositive, -1 if it's negative, and Oif it's zero.

" Print sign of n
Select Case Sgn(n)
Case 1

Print "The number is positive"
Case -1

Print "The number is negative"
Case 0

Print "The number is zero"
End Case
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Shared

Shared variable [, variable..]

Use variables declared at themodule levd.

' Declare a module level variable
Dim counter =0

Sub incrementCounter()
' Make the counter shared
Shared counter

' Increment the counter
counter = counter + 1
End Sub

Shell

Shelll command string )

Passes command string to shell to be executed. This commandis operating system
dependant.

"In DOS, delete all files ending with .TMP
Shell( "del *.tmp")

Sin(n)

n2 =Sin( nl)

Returns sne of nl.
'Setnto 0.841471

n=Sin(1)

Space$
string2 = Space$( stringl )

Returns string built of n spaces.

'Setsto" " (three spaces)
s = Space$(3)
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Sqgr
n2 =Sqgr( nl)
Returns square root of nl.
'Setnto 3

n=3Sqr(9)

Str$

string =Str$( n )

Returns string representation of n.
'Setsto"123"
s =Str$( 123)

String$
string = String$( count, char )

Returns string length count made up of char. char can also be anumeric ASCII code.
' Set s to "---" (three dashes)

s = String$( 3, "-")

Tan
n2 =Tan( nl)

Returns tangent of angle n1.

" Set nto 0.557408

n=Tan(0)
Ticks
n = Ticks()

Returns number of ticks snce beginning of program. Ticks are operating system
dependant.

' Set n to number of ticks to perform loop
startTicks = Ticks()
Fori=1To 1000
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Next
n = Ticks() - startTicks

Time$
string =Time$()

Returns current timein HH:MM:SSformat.

' Set s to current time
s =Time$()

TypeOf$
string =TypeOf$( expression )

Returns name of datatype expression evaluatesto. Typesare “ number” , “string”
“object” and “unknown” .

' Set s to "string"
s = TypeOf$( "wxBasic")

UBound
nunber =UBound( array[], index )

Returns the upper bound of array'sindex.

' Display information about array's indexes
count = Indexes( a[] )
Print "There are "; count; " indexes in the array"
Fori=1To count

bottom = LBound( a[], i)

top = UBound( a[], i)

Print "Index "; i; " is from "; bottom; " to "; top
Next

UCase$
string2 =UCase$( stringl )

Returns string converted to upper cas.

' Set s to "WXBASIC"
s = UCase$( "wxBasic" )



Val
n =Val( string)

Returnsval ue of number contained in sring.
If the string hasnovalue, theresult is zero.

'Setnto 12
n=Val("12")

While ... Wend
While ... End While

While expression
conmands
[Exit While]
[Continue]

Wend | End While

Exeaute commands while expression remainstrue.

'‘Count from 1 to 10

i=1

While i <= 10
Print i
i=i+1

Wend

WriteByte
WriteByte( file handle, n)

The wxBasic Language Reference

Write byte n to current position in file handle. Thisis primarily used for writing binary

files, sincestrings can't contain ASCII 0 .

' Binar copy file
Open "myfile.txt" For Input As #1
Open “newfile.txt” For Output As #2
While Not Eof( 1)

WriteByte( 1, ReadByte(2))
End While
Close
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Overview of the Interpreter

At ahigh level, the interpreter performs the following functions:
The lexer reads source code, bresking it into tokens.
The interpreter then matches the tokens against the grammar, generating an internal
representation for the codein theform of a parse tree.
The parse tree consists of a series of connected nodes, each representing some action
or data, tagged with an identifying opcode.
The parse tree isthen traversed by the evaluator, which performs the appropriate
action for each opcode it encounters.

The Lexer

The job of the lexer isto break strings of text into tokens, and feed them to the parser.
The lexer for wxBasic can befoundin | exer . c.

Each token istagged with an identifier telling what classit belongsto, aswell asan
optional value.

Ignoring keywords and symbals, thefollowing types of tokens are recognized by the lexer:

Fl oat isanumeric value. All numbers scanned by the lexer are returnedin
thisformat, even if they are integers.

Stringisa"string" of alpha-numeric characters. Strings are delimited by
double quotes. Specia characters are include by using a backdlash, such as
\n (newline) or\t (tab).

Funct i onName is a user-defined function.

Bui | t i nName isabuilt-in function found in the Synbol table. See
bui I tin. c for examples.

Const ant Nane is a user-defined constant, found in the Synbol table.
Var i abl eNarre is auser-defined variable, found in the Synbol table.

Arr ayNane is auser-defined array, found in the Synbol table.
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ClassName isawrapped C++ class foundin the Symbol table. Refer to
wrap.cpp for examples.

MethodName is an non-numeric token prefixed witha'.' charader, such
as .setVisible in myWindow.setVisible( True )

Undefined isany token not falling into one of the prior caiegories.

Float , String and MethodName can al be identified by some characristics (quotes,
digits, etc.). All other types are identified by looking them up in the Symbol table.

A token'svalue can e one of thefollowing, except for node, whichis usedexclusively by
the parser.

%union {
int iValue; [* integer value */
Number fValue; /* float value */
char *strValue;  /* string pointer */
Node *node; [* parse node */
Symbol *symbol, /* symbol */

}

The Parser

The parser attempts to match tokens against gramaticd patterns. The parser iswritten in
Yacc!?.

The grammer file for wxBasic can kefoundin wxbasic.y . Thisfileisprocessed by Yacc
to credethe parser, found iny_tab.c . Thetop level grammar for awxBasic program is
reaursively defined as:

program:
program statements
| /* nothing */

After wxBasic parses ablock of statement, it evaluatesit, and then frees the memory held
by the representation. The definition of statementsis:

statements:
End If

1 YACCisan aaonym for Yet Another Compiler Compiler, apopular tool for such tasks.
Strictly spe&ing, | used Bison, the freeGNU clone of Yacc
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| End For

| End Function

| End While

| End Select

| Next

| Wend

| sep statements

| statement statements
| /* nothing */

The'| representsalogicd "Or". Notethat all the structure terminators are defined here.
Thisalows a structure to be defined as:

| While expr sep statements sep

Encountering an End will cause the parsing of that block to terminate.

The definition of statement isthe mea and potatoes of the gramrmer:

statement:
~expr'("") sep
| '~" expr error
| '~" expr (" error
| expr sep
| ConstantName Eq
| FunctionName ‘('
| FunctionName

etc..

For ead grammaticd pattern, there is a corresponding adion to take when that grammar
is encountered. For example, here'sthe grammar for a number:

| Float
{ $$ = floatNode( OpFloat, $1, NULL, NULL ); }

Thefirst line contains the grammar pattern, whil e thefollowing linescontain the Ccode to
exeaute. The $1 refersto Float , the matched token.

Parse Tree Nodes

In wxBasic, parse treenodes have five elenments: opcode , value , left node, right node
and trace . Thereisanext field defined, but it not currently being used.

« opcode tellswhat adion isassciated with the node.

« value istheoptional value associated with thenode.

- left istheoptional left branch of the node, pointing to another node. If
the branch is empty, it holds a.NULL value.
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- right isthe optional right branch of the node, pointing to another node.
If the branch is empty, it holds a NULL value.
- trace pointsbadk to the source code

Readers paying attention at this point will notice thatead nodeis simply abinary tree- a
node with two leaves. So the value

123
would look like:

node->opcode = OpFloat;
node->value = 123;
node->left = NULL;
node->right = NULL;

(For the sake of space fields that are not used will be ignored in the examples.)

Parse Trees

Expressons are es&ntially reaursvely defined. For example, here's the dfinition of
multiplication fromthe YACCfile:

| expr "*' optSep expr
{ $$ = opNode( OpMul, $1, $4); }

optSep isan optional seperator that allows expressonsto span multiple lines.
Multiplicaion is encoded in anode as:

node->opcode = OpMul;
node->left = $1;
node->right = $4;
So writing:
12*42
would be encoded (more or les9 as:

Node *left_node, *right_node, *parent_node;

left_node->opcode = OpFloat;
left_node->value = 12;

right_node->opcode = OpFloat;
right_node->value = 42;

parent_node->opcode = OpMul;
parent_node->left = left_node;
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node->ri ght = right_node;

AswxBasic is parsed, aparse treerepresenting the codeis creaed. Itis the task of the
evaluator to exeaute that parsetree

The Evaluator

In most languages, the parse treestructure merely serves as an intermediate structure
which isthen converted into a more efficient form, such as bytecodes.

Thisis not the cae with wxBasic. Rather than transforming the parse treg it exeautesit
diredly. Thistask isacmmplished by the eval () routine. Basicdly, it'sjust alarge switch
statement:

voi d eval ( Node *node )

swi tch( node->op ) {
case NULL:
br eak;

case OpAdd:
/* code for OpAdd */
br eak;

case OpAnd:
/* code for QpAnd */
br eak;

case OpArgList:
/* code for ArgList */
br eak;

etc...

wxBasic uses a stadk to passand store values. Here's asimplified version of the evd uator,
with only OpFI oat and QpMul implemented:

voi d eval ( Node *node )

{
Nunmber nl, n2;

swi tch( node->op ) {

case (pFl oat:
pushNunber ( node- >val ue. f Val ue );
br eak;

case OpMul :
eval ( node->left );
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eval ( node->right );

n2
nl

popNunber () ;
popNunber () ;

pushNumber ( nl1 * n2 );
br eak;

}

Given our example from above:
12 * 42

encoded as:

| eft _node->opcode = OpFl oat;
| eft _node->val ue = 12;

ri ght _node- >opcode = OpFl oat;
ri ght _node->val ue = 42;

par ent _node- >opcode = CpMil ;

parent _node->left = | eft node;
node->ri ght = right_node;

The node passed for evaluation would be par ent _node, the parent node. oMl is
evaluated. Theleft hand node, | eft _node, isevaluated first:

eva ( node->left );

This executes the OpFl oat , which placesthe value 12 on the stack. Then right hand node
ri ght _node isthen executed, which places the value 42 on the stack.

eval ( node->right );
The values are then popped off the stack and stored into local variables:

n2
nl

popNunber () ;
popNunber () ;

Finally, they are multiplied, and the result placed back on the stack for another operator to
process.

pushNumber ( nl1 * n2 );

The Inner Workings



Overview of the Interpreter

Internal Values

The basic datatypes that wxBasic uses are:

Nurber , aC doubl e.

String,aCchar*.

Array, apointer to aC * Arr ay structure.

Vari ant , apointer to aC *Vari ant structure.

Theactud valueisstoredinthe val ue data structure, whichisa uni on of the above
types. Thisvalue is placed into a vari ant data structure. The possible types that a
Vari ant datatype canhold are:

DATA_UNDEFI NED. Unassigned value.

DATA_REF. Data passed by reference, stored in Vari ant *.
DATA_NUVBER Numeric data, stored in Nunber .

DATA STRI NG String data, storedin Stri ng.

DATA_ARRAY Array data, pointed to by * Arr ay.
DATA_OBJECT Not used yet.

The Data Stack

DataisstoredinwxBasc on aLIFO (Last In, First Out) stack. Asitems are placed on the
stack, it expands upwards, toward the top of stack:

first, second, third

Most operations (such as addition, subtraction, comparison, and the like) are performed
using data on the stack. For example:

print 123 + 456

would first cause 123 to be pushed on the stack:
123

Then 456 would be pushed on top:
123, 456

The addition operation would take the top itemsfrom the stack, and replace themwith the
result:

579
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And finally, the Print  statement would fetch the result from the stack for display.

Since the stack can hold variant  data, strings are the other literd vaues that it can hold:

123, “hello, world”

References on the Stack

In addition to holding literal values, values can be passed by reference on the stack. For
example, in the following code:

function foo( bar )
grill( bar)
end function

Thecdl togrill () passesthe value stored in the variable bar by reference. Instead of
placing the value of bar on the stack, the reference points back to the original value:

123, “hello, world!”, address of bar

In the case where areference points to areference, each reference always points back to
the original reference. Thisavoids having to walk achan of referencesin order to resolve
avalue.

Code Blocks

A code block is a series of commands. For example:

a=12
b =33
c=a+b

isablock containing three instructions, to be executedin order. Thisis accomplished by
treating the nodes asiif they were alinked list. The OpCommapcode is used for this
purpose. Basically, actions are chained together in abinary tree. For example:

command 1
command 2
command 3

Would be encode as:
nl->opcode = OpComma

nl->left = pointer to command 1
nl->right = n2
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n2- >opcode = pComa
n2->left = pointer to conmand 2
n2->right = n3

n3- >opcode = pComa
n3->left = pointer to command 3
n3->right = NULL

The implementation of QpConma ineval () usesawhi | e statement to avoid the overhead
of recursion.

Complex Operations

Most operations are abit more complex that the QpAdd operation, but just combinations
of data items glued together in linked list chains (via OpConma) or binary trees. For
example, hereisatypical Pri nt statement:

Print 12+23, "foo"
The grammar of the Pri nt statement is:
PRI NT [expressionlist] [{; } ,}]

where expr essi onl i st isalist of one or more expressons to print.

The Yacc implementation (inwxbasi c. y) is:

| Print printlist sep
{ $$ = opNode( pPrint, NULL, $2 ); }

Thel eft branch holdsthefile nunber to print to. NULL indicatesthe output will be
routed to the console. Theri ght branch holdsthe print1i st, whichisalist of itemsto
print, along with their seperators.

Each element to be printedis stored in a node. Thel ef t branch of these nodes pointsto
the value to print. The val ue field of the node holds a flag indicating what type of
seperator to print after the value, PRI NT, PRI NT_TAB Or PRI NT_NEW.I NE . Theri ght
branch pointsto the next node in the list:

node- >opcode = QpPrint

node- >val ue = seperator flag

node-> = node contai ning value to print
node->ri ght = node containing next itemto print

The implementation in Yacc is straightforward. The constants are used to flag what type
of seperator to print after the data element is displayed:
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printlist:
"' printlist
{$$=9%2}
|, printlist
{ $% = intNode( OpPrintValue, PRINT_TAB, NULL, $2); }

| expr ', printlist
{ $$ = intNode( OpPrintValue, PRINT_TAB, $1, $3); }

| expr ;' printlist
{ $$ = intNode( OpPrintValue, PRINT, $1, $3); }

| expr
{ $% = intNode( OpPrintValue, PRINT_NEWLINE, $1, NULL ); }

| /* nothing */
{$$=NULL;}

Anif ... Then statement issmilarly coded. The tests are chained together using
OpCommaTheleft leaf of the node contains the test, and the right node the action to
takeif the test evaluatesto true:

node->opcode = Oplf
node-> = node containing test
node->right = node containing action
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Overview of the Modules

CORE.C

Thisisthe toplevel program. The main code is placel in wxBasic, so it can optionally
compile it without wxWindows.

The code that tries to determine he aurrent working diredory isn'tlikely to be portable,
but it appeasto work under Windows and Linux.

Also, thisiswhere the appli cation determinesif the apgication isa boundexecuable. It
takesalook at the last 10 bytes, looking for a tag of theform:

/I nnnnnnnn wxbi nd
where nnnnnnnn isthe dedmal offset into the file where the sourcefile begins.

SHARED.H

Forward references of types, global variables. For example, NI NDEX is the maximum
number of indexes an array can have.

| dont think NOPTARGS is used anymore; it should probably be removed.

ERROR.C

Rewritesof printf, mal | oc and f r ee. There are two versons of the memory routines -
'safe’ onesthat chedk their values and abort on errors, and 'debuggng’ versions that chedk
to make sure the appication isn't misusng memory.

The debuggng routines basicdly keep alinked list of alocaed memory chunks. Nothing

redly fancy. #define __DEBUG _incore. c toadivatethem. Debuggng modeaddsa
lot of overheal and slows down the program, so dont useit in production.

STACK.C

Integer LIFO stadk routines, used by YACC to keep tradk of the contral structure (For, I f,
Case). S0 if you write something like:
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Fori=1To 10
Wend

Theinterpreter can issie anice mesaigelike

Expected "End For", not "End While"
instead of the unhelpful sort of “unmatched paren”  error that Cissues.

It'salso used by YACCto tradk of the number of parameters passed to aroutine. Some (but
not all) parameter counts are checkedat compile time.

DATA.C

The basic datatypes that wxBasic reaognizes. They are:

Number, adouble .
String , achar *.
Array , a*Array .
Variant , a*Variant.

The dataisstoredin a variant  type, which isa union of the above types.

All data (except for arrays) is stored on the stadk. Locd variablesare placel on the stad,
and grow upward. Globd variables grow down. If the two cdlli de, wxBasc will beforced
to shut down. It cant dynamicadly resizethe stadk because globals are stored at absolute
addreses. If | used negative values, | could fix that, but it would incur an overhead of
having to resolve off sets.

The variable localstart keeps track of where the current local datais. The layout is:

localstart-1 : return value of function
localstart+0 count of parameters
localstart+1 : first locd variable
localstart+2 : second locd variable, etc...

Dataisretrieved from the stack viathe routines popNumber() and popString() . These
routines automeaticdly convert datato the expecid types. Soif astring was expeded
but a number was on the top of stadk, the number will be convertedinto a string

The routine getStackPointer() resolves a DATA_REE Initiadly, | only allowed datato be
passd by value. The addtion of passngby referencebrokea lot of code thet just took a
look diredly at the gadk. | recently fixed abug in the CASEstatement of thistype.
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Datais placel on the stadk via pushNumber () , pushSt ri ngCopy() and pushsString().

SYMBOL.C

Thisisthe wxBasic dictionary. The following types of symbols exist:

SYM_KEYWORD Reserved keyword

SYM VARI ABLE Variable name

SYM_ARRAY Array name

SYM _CONSTANT Constant name

SYM BUI LTI N Builtin routine name

SYM _FUNCTI ON User defined function name

SYM _CLASS Wrapped wxWindows classname

Symbols are stored in alinked list, accessed through the prior field. | ast Synbol contains
the last symbol in thelist. At some point, I'll probably change thisto a hash table.

The scope of a symbol determines what it belongsto. For example:

function foo( a, b))
c =12
end function

would have:
f oo- >scope = NULL
a->scope = foo
b- >scope = foo
c->scope = foo

Symbolswith aNULL scope are globd. Childrenarelinked to their parentsviaalinked
list:

foo->child = a
a->sibling = b
b->sibling = ¢
c->sibling = NULL

VAR.C

Thisis where simple (non-array) variables are defined and accessed. All smple variables
are creakd on the stack. Constants are smply variables that cannot bealtered. The
credion routines are:

createVar( char *nane, int symlype, int unique )
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creat eConst ( char *nane )
createParn( char *nanme, int synfType )

The variables can be fetched and set via set Var () and get Var () . These routines resolve
references.

ARRAY.C

Arraysare basicdly just arraysof Vari ant data. Since arayscan be passed to routines,
they have to keep tradk of the number of indexesthey have, aswell asthe upper and lower
bounds of ead index. Range chedking of arrays passe to routines is done at runtime.

Array indexes can be passed by reference, which leads to some of the most oblique codein
wxBasic.

You cant currently ReDi marrays, but I'll get around to fixing that. I'm a bit nervousthat a
user will passan array index, and then ReDi mthe array to asmaller sze Referercethe
index, and *boom*. Howewer, you can use Dynamic arayssafely, sincethey never return
values by reference

| may get over this.

“Dynamic” arrays are currently implemerted as arraysof ArrayCel | . Resizing in handled
by eReal | oc() . The currentimplementation is horribly inefficient, and will probably
change with the next release. I'll either go with a hashtable sort of scheme, or (morelikely)
sort the cataand use abinary seach.

NODE.C

These routines are used by YACC to build an internal represenation of the sourcecode. This
isdiscussed elsewhere in the documentation, so I'll just mention that |'ve addel (but not
implemented) a next field, which should make QpConma obsolete.

BUILTIN.C

The functions that are "built in". Numbers are passed to routines on the stac, in reverse
order. Heresatypicd routine:

/* basACos: returns arccos of nunber */
voi d basACos()

pushNurnber ( acos( popNunber() ) );
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EVAL.C

These routines exeaute the internal representation of the code. The man routineis
eval() , whichisahuge casestatement. Not suprisingly, it's reaursve.

As an example, here's how division isimplemented:

case OpDiv:
eval( node->left );
eval( node->right );

n2 = popNumber();
nl = popNumber();

/* should add division by zero check here... */

pushNumber(nl/n2);
break;

At some point, I'll probably replacethe switch case statement with a bunch of function
pointers.

The OpCase (and asociated opcodes) is probably the hairiest opcode.

LEXER.C

Thisimplements yylex , which isthe lexer used by YACC Nothing much speadal here. |
could have used LEX to do the job, but I've head that it's dow, and there ae someugly
hadksin my lexer.

Anything that startswith the characer ' isassumed to be a method name. Strings start
with a™"' charader. Numbers start with a digit. Otherwise, the stringislooked upin the
symbol table to be resolved.

CLASS.C

Thisimplements the interfaceto C++ classe. There ae four structures:

WrappedObject Pointer to aC++ objed
WrappedClass Description of a C++ class
WrappedMethod Description of a C++ classmethod

Callback Callbadks asociated with a WrappedObjed
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All objeds are stored in the obj ect Li st array. Thisis currently an array with afixed size,
so if too many objeds are creaed, *boom*.

Ead WrappedObjed contains:
poi nt er Pointer to C++ objed, stored asan i nt
clasdndex Index to clasd.ist, an array of W appedd ass
id Id assgned to C++ objed by wxWindows
| ast Cal | back Pointer to Cal | back linked list

A W appedQbj ect iscreaed and destroyed with the routines addoj ect () and
runDestructor().

The routine popPoi nt er () isused to retrieve an dojed pointer from the stack. Currently,
these are storedas DATA_NUMBER, but they should redly be storedas DATA_OBJECT. The
popPoi nt er () routine ensures that the pointer belongs to the expecedclass

Classinformation is held in the fixed length cl assLi st array. Being fixed shouldnt be a
problem, sincethe number of wxWindows classes isknown at compile time. Eadh
W appedd ass contains:

name Classname.

super Index in clasd.ist of the superclass zero if none.
lastMethod Pointer to classmethods, stored in linked list of
WrappedM ethod

Eadch WrappedClasshas alinked list of classmethods, pointed to by the lastMethod field
in WrappedClass

name Name of the method

hash Hashed name of the method

m nArgs Minimum number of arguments the method takes
maxAr gs Maximum number of arguments the method takes
routine Pointer to wrapped method

pri or Next method in linked list

Becaise methods arent resolved until runtime, the hash of the rameis kept to make
seaching the linked list faster. In theory | could useas hah table here, but | don't know
that it's any faster.

Objedsthat are not creaed by the New keyword are eceaed “on the dad’, so to spe&k.
Thisemulates the C++ behavior of being able to crede an unassgned objed whichis
automaticaly destroyed when the routine exits. For exampe:
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button = new wxButton( panel, -1, "Button", wxPoint(10, 10) )
credesawxPoi nt objed “on the stadk'. The stadk cr eat eSt ack is used to keep tradk of

these objeds. When aroutineiscdled, azerois placed on the top of the cr eat eSt ack to
mark the start.

When an objed is creaed “on the stadl, it'sindex is placed on the cr eat eSt ack aswall.

When the routine exits, it cdls cl ear O eat eSt ack() , which successvely popsthe
creat eSt ack and destroysdl the objeds onit until the terminating zerois reacled.

CONNECT.CPP

Thisisthe glue that conneds wxWindows eventsto wxBasic. A pointer to awxBasic
routineis attadhed to awxWindows event viathe : : Connect routine.

When an objed receves an event, the routine r unCal | back() isadivated. The eventis

tagged with the appropriate dasswrapper, the * Synbol pointing to the wxBasic callbadk
isretrieved, and the routine is exeauted.

Y _TAB.C

Code generated by YACC. The sourcefileiswxbasi c. y.

CONSOLE.CPP

Thisemulates a console, so the Pri nt statement has something thatcan ke printed to. The
printing code isimplemented in the routine eConsol e() , inerror. c.

The console issmply a wxFr ane with awxText Ctr| init. The only reason for defining a
classwasto set up the cdlbadk to clea consol eExi st s when the console window is
closed.

The following globd variablesare used:

consol eExi sts If non-zero, the console alread/ exists, and t heConsol eText
control can be written to.
t heConsol eText Pointer to the wxTextCtrl in the consoleClasscontrol.

When the console window is closed, it is destroyed. ThisdlowswxBasc tofdl out of the
main loop when the main window is closed. Otherwise, it would hang around as an
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invisible task in the background.
It ispossible to crash wxBasic by closing awindow with an active timer, and leaving the

console window open. The application will remain running, and the timer will attempt to
run in the non-existant window.
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The wxWindows Wrappers

The wrappersfor wxBasic are automaicdly generated by a Bagc program cdled

wr ap. bas. It'sabout 900lineslong - alot of it is haded together, and it should be
rewritten at some point. It's quite spedalized, and only I'd be quite suprised if it worked
with anything other than wxWindows method prototypes.

I'm in rewriting the codein Awk, but it's on hold for the moment, as other things need to be
donefirst.

The Qbasic program wrap.bas reads thefile text file cl ass. i , which containsthe
prototypes for the classmethods. These prototypes were gathered by cutting and pasting
from the help files. If there's a better way to gather the information, I'd sure like to know
about it.

Design Decisions

Sincethe wrappers could accept a variable number of parameters, it seamed logicd to
passthe parameters on a stadk. The stack accepts only two datatypes. numbers and
strings. Values passed badk from the wrappers are passed by value. This means that
methods that passtheir values badk through pointersin the parameter list will not wrap
well.

The routines for pushing and popping vaues on the stackare dfinedin dat a. c.

The Wrapper File Format

The parser for the wrappers takes the view that if it doesnt know what an objed is, it
must be a pointer to some dass Thisisn't alwaysthe case: there are enums, typdd's and
structsthat all ook like classe. To distingush thes, the cl ass. i fileincludesnot only
classs, but enuns, t ypedef s and st ruct s. The basic file layout is:

enuns
typedefs
structs
cl asses

Comments: //

/'l comment
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Theinput file usesthe C++ comment style '/, starting in the first column. For example:

/I this is a comment

%{
%

This causes all C code between the %{ and %} line to be written verbatim to the wrapper
file

%include

%include fil enane

The %include statement causes the include statement to be added to the wrapper code. If
the filename is included more than one time, repeated instances are ignored.

For example:

%include "wx/calctrl.h"

%enum

%enum enum

Thisisused to prevent enums from being treated as classes. For example:

%enum wxSocketNotify

%typedef

%typedef nane alias

This causes declarations of name to be replaced with typedef. For example:

%typedef wxNotebookPage wxWindow

causes wxNotebookPage to be replaced with wxwindow. Thisistypically used to reflect
where wxWindows uses typedefs  internally. These constructs might not be portable over
various platforms.
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Opstruct

Ostruct nane

Structs are treaed the same asclasses - a statement:

int struct = addd ass( 0, "struct" );

is generated. For example, the following declares wxResour ceTabl e to be a struct:

%struct wxResourceTabl e

%class

%l ass [%lias alias] nanme [, superclass]

where the superclassis optional. Currently, the super cl ass must be dedared before the
subclass For example:

o¢l ass wxPoi nt

This creaes avariable that holds the classindex:
int class = addd ass( super, name );

It dso causes the default destructor to be dedared:

voi d <cl ass> del ()

del ete (<class> *)ne;

}

For example, the wxPoi nt classwould creae:
int _wxPoint = addd ass( 0, "wxpoint" );
voi d wxPoi nt _del ()

del ete (wWxPoi nt *)re;

}

Thisisthe behavior assgned to the classg Delete method. The destructor is sssumed to
take no arguments, and return no values. The method islinked in with the addMet hod()
routine, which takes the classindex, method name, function name, minimum number of
args, and maximum number of args:

addMet hod( _wxPoint, "del", wxPoint _del, 0, 0 );

A dummy classis onethat is dedared so that the wrapper gererator recognizesthe name
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asapointer, but the actal classis never wrapped. The formd is:

For example:

%class wxAcceleratorTable

Obctor

%ctor class alternateName( arglist )

Some classs have more than one constructor. Becawse wxBasc will coercedatato the
expeded type, it can only have asingle default constructor.

In order to acammodate addtional constructors, the %ctor flag isused. Thiscredesa
classthat inheritsthe current class and usesthe dternate constructor.

For example, wxPen hes several constructors. To acomodatethem, they are given
seperate names, and prefixed with %ctor :

%class wxPen, wxGDIObject
%include <wx/pen.h>

wxPen()

/I alternate constructors

%ctor wxPenFromColour(const wxColour& colour, ...)

%ctor wxPenFromColor(const wxColour& colour, ... )

%ctor wxPenFromColourName(const wxString& colourName, ... )
%ctor wxPenFromColorName(const wxString& colourName, ... )
%ctor wxPenFromBitmap(const wxBitmap& stipple, ... )

%ctor wxPenCopy(const wxPen& pen)

The dternate constructorscan be usd asif they were aunique class

' Create a blue pen
myPen = new wxPenFromColor( "Blue”, 1, wxSOLID )

%builtin

%builtin type functionName( arglist )

The %builtin  declaration al ows wrappers to be aeaed for methodsthat dont belong to
aparticular class Thisdedaration isdone asngle time, followed by dl the methods that
have no class

For example (the ... hereisfor brevity, and is not part of the syntax):

%Dbuiltin int wxMessageBox(const wxString& message, ... )
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creaes awrapper for the wxMessageBox that can be calledasit were anative wxBasc
function.

In addition to creaing the standard wrapper, it credes a dictionary entry using the
addBui | tin() routine:

addBui I tin( "wxnmessagebox", builtin_wxMessageBox, 1, 6 );

Simple Classes

There are anumber of 'simplée' classesthat don'tinherit from wxoj ect . These can safdy
be creatd on the stadk. wxPoi nt isatypicd dedaration:

%! ass wxPoi nt
wxPoint(int x, int y)
~wx Poi nt ()

int x

inty

Currently, attributes (like wxPoi nt 'sx and y) are not supported, and are ignored.

Class Constructors

The dedaration of aclassconstructor is;
class ( arglist )

For example:

wxPoint(int x, int y)

The name of the classmust match the rame of themost recently declaredclass Therecan
only be one constructor for eachclass This is the method thatis assgned to New.

The constructor is aumed to dways return awrappel pointer of the creatdclasses
objed.

[l wxPoint(int x, int y)
voi d wxPoi nt _new()
{
wxPoi nt *returns;
/[l pop int vy
int y = (int)popNunber();
/1 pop int x
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int x = (int)popNunber();

/1 call wxPoint
returns = new wxPoi nt (x, Vy);

pushNurnber ( addObj ect ( _wxPoint, (int)returns ) );
}

The variable ar gCount contains the number of argumentsthat are passed. The routine
asumes that the argumert count is corred (the accetablerange is stored by addMet hod).
The routines popNurber () and popStri ng() don't do type dhedking, snce hey
automaticaly coercetheir argumentsto the right type. They are thencast to the proper
types. For example:

const unsi gned char blue = (unsigned char) popNunber ();
and:

wxString col our Name = popString();

popPoi nt er () does ched to make sure the pointer belongs to the proper class and will
generate anerror if the dassiswrong:

wx{ assinfo *info = (wxd asslinfo *)popPointer( _wxC asslnfo);

If there routine accepts a variable number of args, the codewill pop the proper number
from the stadk, or assgn the default value:

coord yof fset (argCount > 2 ? (coord)popNunber() : 0);
coord xof f set (argCount > 1 ? (coord)popNunber() : 0);
wxLi st *points = (wxList *)popPointer( _wxList);

Class Destructors

If aclasshas aspedfic destructor, it is spedfied with the form:
~<cl ass> ()

For example:
~wxCbj ect ()

This creaes adestructor function of the form:

void class _dtor()

((class *)nme)->~class();
pushNurnber ( (Nunber)0 );
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}

For example:
void wxPoint_dtor()

/I call ~wxPoint
((wxPoint *)me)->~wxPoint();

// result is ignored
pushNumber( (Number)0 );

}

The variable me contains the objed’s pointer.

Class Methods

All the statements following a %class statement not comments or starting with '%' are
asaumed to be method prototypesfor that class For exampe:

%class wxSize

GetWidth()
credesthe wrapper:

void wxSize_GetWidth()

{
int returns;
returns = ((wxSize *)me)->GetWidth();
pushNumber( (Number)returns);

}

Two spedal variables are used in methods:

- me Pointer to objed
« argCount : number of args being pas®d

All method wrappers are void - parameters are passed through a stack. Values are pushed
onto the stadk with pushNumber() and pushString() , and popped off with
popNumber() , popString() and popPointer() . For example:

const unsigned char blue = (unsigned char)popNumber();
wxString colourName = popString();
wxClasslInfo *info = (wxClassiInfo *)popPointer( _wxClassInfo);

popNumber() and popString()  will attempt to ccerce the vdue on the stadk to the
proper datatype. However, popPointer() requires anumber, and checksto make sure
that the dassbelongs to, or is derived from the gedfied class
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All methods return avalue on the stack. Voi d methods push a zero on the stack, which is
typically discarded by the caller:

/'l result is ignored
pushNurber ( (Nunber)0 );

addMet hod() then links the method to the class:
addMet hod( _wxSi ze, "getwidth", wxSize GetWdth, 0, 0 );

The parametersto addMet hod() are:

classindex

method name (in lower case)
routine name

minimum number of args
maximum number of args

Decoding The Method Type

virtual

The keyword vi r t ual isignored.

static

The keyword st at i ¢ isignored.

const

The keyword const in the function return type causes the variable returns to be declared
asas.

const type ret ur ns;
instead of:
type returns;

signed/unsigned
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Thisis added to the type declaration of returns. For example:

signed int foo()

will create the declaration:

signed int returns;

* (pointer)

The * isprepended to the returns declaration. For example:

foo **bar ()

will create the declaration:

f oo **returns;

& (deref)

The & causesreturnsto be declared as a pointer and prefixes the return vaue with a

dereference operator. For example:

%l ass nmyd ass
foo &bar()
{

return grill();

}

will create the routine:

voi d nmyd ass_bar ()

{
foo *returns;
returns = &rill();
pushNunber ( addObj ect ( _f 0o,
}

Decoding The Method Args

(int)returns ) );
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Optional Args

An=intheargwill cause the argument to be read as optional, with thevaluefollowing
the = asthe value to assign. The variable ar gCount holds the number of values on the
stack, and controls what objects are popped off. For example:

const wxString& nane = "panel"
| ong style = wxTAB_TRAVERSAL

will be converted to:

wxString name = (argCount > 5 ? popString() : "panel");
long style = (argCount > 4 ? (long)popNunber() : WxTAB TRAVERSAL) ;

If thet ype isareference pointer and is not awxString, a dereference operator is
prepended to the argument. For example:

const wxSi ze& size = wxDefaul tSi ze

will be converted to:

const wxSi ze *size = (argCount > 3 ?
(wxSi ze *) popPointer( _wxSize)
&wxDef aul t Si ze) ;

const

The const declaration will cause the parameter to be declared asaconst . For example:
const wx(Chj ect & cl one

will be converted to:
const wx(Cbj ect *clone = (wxObj ect *)popPointer( _wxObject);

The exception to the rules are arraysand wx St r i ng. They both ignore the const
declaration. For example:

const wxString& col our Nare
will be converted to:

wxSt ring col our Narme = popString();
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wxWindows DataTypes

Any datatype that starts with "wx" is assumed to be a wxWindows datatype. Non-native
datatypes will not check the pointer type returned by popPoi nt er . For example:

doubl e *y

will be converted to:
doubl e *y = (double *)popPointer( 0 );

Whereas a wxWindows datatype will check the type. For example:
wxW ndow* wi ndow

will be converted to:

wWxW ndow *wi ndow = (WxW ndow *) popPoi nter( _wxW ndow) ;

Dereferencing

Datatypes preceeded by the dereference operator & will have it removed, and take the
general form:

(dat at ype *) popPoi nter( _datatype )
For example:
const wx(Chj ect & cl one
will be converted to:
const wx(Cbj ect *clone = (wxObj ect *)popPointer( _wxObject);

Non-native datatypes will not have their type checked by popPoi nt er () . The main reason
for having to declare st r uct s isto prevent popPoi nt er () from flagging these as errors.

Pointers

Datatypes preceeded by the pointer operator(s) * will have them removed and take the
general form:

(dat at ype *) popPoi nter( _datatype )
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The code can only handle two level sof indirection. For example:
wxW ndow* wi ndow
will be converted to:
wWxW ndow *wi ndow = (WxW ndow *) popPoi nter( _wxW ndow) ;
The exceptionis*wx St ri ng, which takes the form:
wxString name = popString();
For example:

const wxString& col our Nare

will be converted to:

wxSt ring col our Narme = popString();

Arrays
Arrays are not currently supported. They will basically create a dummy placeholder of the
form:

popNunber () ;
type nane[1];

For example:
pop wxPoi nt poi nts[]
will be converted to:

popNunber () ;
wxPoi nt poi nts[1];

Thereisaprocedurein cl ass. ¢ caled popStri ngLi st () that was designed to convert
delimited stringsinto wxString arrays, but the was never fully implemented.

Calling The Method

The actud cdll to the methodisfarly smple, once the proper casts have been set up.
Parameters are pushed onto the stack in reverse order (the last argument is on the top of
the stack). The variable ne holdsthe pointer to the object, so the cdl isbascdly:
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returns = ((class*)ne)-> nethod();

If the return value is a pointer, it will be wrapped with acal to addbj ect () :

addObj ect ( class_index, (int)returns )

For example:

wxBr ushé& Get Background()

will be converted to:

voi d wxDC _Cet Backgr ound()

{
wWxBrush *returns;
returns = & (wxDC *) ne) - >Get Backgr ound() ;
pushNurnber ( addObj ect ( _wxBrush, (int)returns ) );
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wxWindows Methods

Thisis an autogenerated list of classes and methods that are implemented with wxBasic.
For detail s on the behavior of these methods, please refer to the wxWindows
documentation.

Methods followed by a comment alternate constructor indicate anaternate constructor
for the class For exampe, andternate constructor for the wxBi t map classis
wxEnpt yBi t map. It can be calledasif it were aclassname:

nyBi t map = new wxEnpt yBi t map(10, 10, 2)

Because wxBasic isloose with it's typecasting (converting numbers and stringsto the
propert types on demand), it can't determine which constructor to seled if more than ane
option is available. Alternate constructors solvethis problem.

Also, some classs, like wxBr ush. Get Col our , have aliases (wxBr ush. Get Col or ). In these
instances, the documentation will referencethe aliasfollowing the man function.

Finally, the wrappers do not currently support arrays.

With those exceptions, the wxWindows methods behae as documerted in the
wxWindows documentation.

builtin (no class)

wxBeginBusyCursor(cursor)

wxBell ()
wxCreaeDynamicObjed(className)
wxDisplaySizg(width, height)

wxEnableT opL evel Windows(enable)
wxEndBusyCursor()

wxError(msg, title)
wxExeaute(command, sync, cdlbadk)
WXEXit()

wxFatalError(msg, title)
wxFindMenulteml d(frame, menuString, itemString)
wxFindWindowAtPoint(pt)
wxFindWindowAtPointer(pt)
wxFindWindowByL abel(label, parent)
wxFindWindowByName(name, parent)
wxGetHomeDir()

wxGetM ousePosition()
wxGetOsDescription()

wxGetOsV ersion(major, minor)
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wxHandleFatal Exceptions(dol t)
wxIsBusy()

wxM essageBox(message, caption, style, parent, X, y)
wxNewld()

wxNow()

wxPostEvent(dest, event)
wxRegisterld(id)
wxSafeYield(win)
wxShell(command)
wxSleep(secs)

wxTrap()
wxUsleep(milliseconds)
wxWakeUpldle()

wxYield()

wxActivateEvent

GetActive()
wxActivateEvent(eventType, active, id)

WXApPP

CreatelLogTarget()
Dispatch()
ExitMainLoop()
GetAppName()
GetClassName()

GetStdI con(which)
GetTopWindow()
GetUseBestVisual()
GetVendorName()
Initialized()

MainLoop()

Pending()

Sendl dleEvents()
SetAppName(name)
SetClassName(name)
SetExitOnFrameDelete(flag)
SetTopWindow(window)
SetUseBestVisua(flag)
SetVendorName(name)

wxBitmap

Create(width, height, depth)
GetDepth()
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GetHeight()

GetMask()

GetPalette()

GetSubBitmap())

GetWidth()

LoadFile(name, type)

Ok()

SaveFile(name, type, palette)

SetDepth(depth)

SetHeight(height)

SetMask(mask)

SetWidth(width)

wxBitmapCopy(bitmap) (dternate constructor)
wxEmptyBitmap(width, height, depth) (aternate constructor)

~wxBitmap()

wxBitmapButton

Create(parent, id, bitmap, pos, size, style, validator, name)
GetBitmapDisabled()

GetBitmapFocus()

GetBitmapL abel()

GetBitmapSelected()

SetBitmapDisabled(bitmap)

SetBitmapFocus(bitmap)

SetBitmapL abel (bitmap)

SetBitmapSelected(bitmap)

wxBitmapButton(parent, id, bitmap, pos, size, style, validator, name)
~wxBitmapButton()

wxBoxSizer

CacMin()
GetOrientation()
RecalcSizes()
wxBoxSizer(orient)

wxBrush

Copy(brush) (dternate constructor)
GetColour() (alias GetColor)
GetStipple()

GetStyle()

Ok()

SetColour(colour) (alias SetColor)
SetColour(colourName)
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SetColour(red, green, blue)

Set Stipple(bitmap)

SetStyle(style)

wxBrush(colour, style)

wxBrushFromBitmap(stippleBitmap) (dternate constructor)
wxBrushFromColorName(colourName, style) (dternate constructor)
wxBrushFromColourName(colourName, style) (aternate constructor)
~wxBrush()

wxBrushList

FindOrCreateBrush(colour, style)
wxBrushList()

wxButton

Create(parent, id, label, pos, size, style, vaidator, name)
GetDefaultSize()

GetL abel()

SetDefault()

SetL abel(label)

wxButton(parent, id, label, pos, size, style, validator, name)
~wxButton()

wxCalculateLayoutEvent

GetFlags()

GetRect()

SetFlags(flags)

SetRect(rect)

wxCalculatel ayoutEvent(id)

wxCalendarCtrl

Create(parent, id, date, pos, size, style, name)
EnableHolidayDisplay(display)

EnableM onthChange(enable)

EnableY earChange(enable)

GetAttr(day)

GetHeaderColourBg() (alias GetHeaderColorBg)
GetHeaderColourFg() (alias GetHeaderCol orFg)
GetHighlightColourBg() (alias GetHighlightColorBg)
GetHighlightColourFg() (alias GetHighlightCol orFg)
GetHolidayColourBg() (alias GetHolidayCol orBg)
GetHolidayColourFg() (alias GetHolidayColorFg)
ResetAttr(day)

SetAttr(day, attr)
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SetDate(date)

SetHeaderColours(colFg, colBg) (alias SetHeaderColors)
SetHighlightColours(colFg, colBg) (alias SetHighlightCol ors)
SetHoliday(day)

SetHolidayColours(colFg, colBg) (alias SetHolidayColors)
wxCalendarCtrl(parent, id, date, pos, size, style, name)
~wxCalendarCtrl()

wxCalendarEvent

GetDate()
GetWeekDay()
wxCalendarEvent(cal, type)

wxCheckBox

Create(parent, id, label, pos, size, style, val, name)
GetVaue()

SetValue(state)

wxCheckBox(parent, id, label, pos, size, style, val, name)
~wxCheckBox()

wxCheckListBox

Check(item, check)

| SChecked(item)

wxCheckListBox(parent, id, pos, size, n, choiceq], style, validator, name)
~wWxCheckListBox()

wxChoice

Append(item)

Clear()

Create(parent, id, pos, size, n, choiceq[], style, validator, name)
FindString(string)

GetClientData(n)

GetColumns()

GetSelection()

GetString(n)

GetStringSelection()

Number()

SetClientData(n, data)

SetColumns(n)

SetSelection(n)

SetStringSelection(string)

wxChoice(parent, id, pos, size, n, choiceq], style, validator, name)
~wxChoice()
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wxClientDC(window)

wxCloseEvent

CanVeto()

GetL oggingOff()

SetCanVeto(canVeto)

SetL oggingOff(loggingOff)

Veto(veto)
wxCloseEvent(commandEventType, id)

wxColourDialog

Create(parent, data)

GetColourData() (alias GetColorData)

ShowModal()

wxColourDialog(parent, data) (alias wxColorDid og)
~wxColourDiaog()

wxComboBox

Append(item)
Clear()
Copy()

wxWindows Methods

Create(parent, id, value, pos, size, n, choiceqy[], style, validator, name)

Cut()

Delete(n)
FindString(string)
GetClientData(n)
GetlnsertionPoint()
GetL astPosition()
GetSelection()
GetString(n)
GetStringSelection()
GetValue()

Number()

Paste()

Remove(from, to)
Replace(from, to, text)
SetClientData(n, data)
Setl nsertionPoint(pos)
SetlnsertionPointEnd()
SetMark(from, to)
SetSelection(n)
SetValue(text)
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wxComboBox(parent, id, value, pos, size, n, choiceq[], style, validator,

~wxComboBox()

wxCommandEvent

GetClientData()
GetExtralLong()

Getlnt()

GetSelection()
GetString()

| SChecked()

| sSelection()
SetClientData(clientData)
SetExtralong(extralLong)
Setl nt(intCommand)
SetString(string)
wxCommandEvent(commandEventType, id)

wxControl

wxDC

Command(event)
GetL abel()
SetL abel(label)

BeginDrawing()

Blit(xdest, ydest, width, height, source, xsrc, ysrc, logicalFunc, useMask)
CalcBoundingBox(X, y)

Clear()

CrossHair(x, y)

DestroyClippingRegion()
DeviceToLogical X (x)

DeviceToLogical X Rel(x)
DeviceToLogicalY (y)

DeviceToLogicaY Rel(y)

DrawArc(x1, y1, X2, y2, Xc, yC)
DrawBitmap(bitmap, X, y, transparent)
DrawCheckMark(x, y, width, height)
DrawCheckMarkRect(rect)

DrawEllipse(x, y, width, height)
DrawEllipticArc(x, y, width, height, start, end)
Drawlcon(icon, X, y)

DrawLine(x1, y1, x2, y2)

DrawLines(n, pointy], xoffset, yoffset)
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DrawLinesList(points, xoffset, yoffset)
DrawPoint(x, y)

DrawPolygon(n, pointg[], xoffset, yoffset, fill_style)
DrawPolygonList(points, xoffset, yoffset, fill_style)
DrawRectangle(x, y, width, height)
DrawRotatedText(text, X, y, angle)
DrawRoundedRectangle(x, y, width, height, radius)
DrawText(text, X, y)

EndDoc()

EndDrawing()

EndPage()

FloodFill(x, y, colour, style)
GetBackground()

GetBackgroundMode()

GetBrush()

GetCharHeight()

GetCharWidth()

GetClippingBox(x, y, width, height)
GetFont()

GetL ogicalFunction()

GetMapMode()

GetOptimization()

GetPen()

GetPixel(x, y, colour)

GetSize(width, height)
GetTextBackground()
GetTextExtent(string, w, h, descent, externallLeading, font)
GetTextForeground()

GetUserScale(x, y)

LogicalToDeviceX(x)

LogicalToDeviceX Rel(x)
LogicaToDeviceY (y)

LogicaToDeviceY Rel(y)

MaxX()

MaxY ()

MinX()

MinY ()

Ok()

ResetBoundingBox()
SetBackground(brush)

SetBackgroundM ode(mode)
SetBrush(brush)
SetClippingRegion(region)
SetClippingRegionXY (X, y, width, height)
SetDeviceOrigin(x, y)
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SetFont(font)
SetOptimization(optimize)
SetPalette(palette)
SetPen(pen)
SetTextBackground(colour)
Set TextForeground(colour)
SetUserScale(xScale, yScale)

StartDoc(message)

StartPage()
wxDC_GetSizeX()

wxDC_GetSizeY ()
~wxDC()

wxDialog

Centre(direction)

Create(parent, id, title, pos, size, style, name)
EndModal(retCode)

GetReturnCode()

GetTitle()

| conize(iconize)

I slconized()

IsModal()

SetModal(flag)

SetReturnCode(retCode)

SetTitle(title)

Show(show)

ShowModal()

wxDialog(parent, id, title, pos, size, style, name)
~wxDialog()

wxDialUpEvent

| sConnectedEvent()
|SOwnEvent()
wxDiaUpEvent(isConnected, iSOwnEvent)

wxDirDialog

GetMessage()
GetPath()

GetStyle()

SetM essage(message)
SetPath(path)
SetStyle(style)
ShowModal()



wxDirDiaog(parent, message, defaultPath, style, pos)

~wxDirDiaog()

wxDropFilesEvent

GetFiles()
GetNumberOfFiles()
GetPosition()

WXEraseEvent

wWXEvent

GetDC()
wxEraseEvent(id, dc)

GetEventObject()
GetEventType()
Getld()

GetSkipped()
GetTimestamp()
SetEventObject(object)
SetEvent Type(typ)
Setld(id)
SetTimestamp(timeStamp)
Skip(skip)

wxEvent(id)

wxEvtHandler

wxEvtHandler()
~wxEvtHandler()

wxFileDialog

GetDirectory()

GetFilename()
GetFilterIndex()

GetMessage()

GetPath()

GetStyle()
GetWildcard()
SetDirectory(directory)
SetFilename(setfilename)
SetM essage(message)
SetPath(path)
SetStyle(style)

wxWindows Methods
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SetWildcard(wildCard)

ShowModal()

wxFileDialog(parent, message, defaultDir, defaultFile, wildcard, style, pos)
~wxFileDialog()

wxFlexGridSizer
wxFlexGridSizer(rows, cols, vgap, hgap)

wxFocusEvent
wxFocusEvent(eventType, id)

wxFont

GetDefaultEncoding()
GetFaceName()

GetFamily()

GetPointSize()

GetStyle()

GetUnderlined()

GetWeight()
SetDefaultEncoding(encoding)
SetFaceName(faceName)
SetFamily(family)
SetPointSize(pointSize)
SetStyle(style)
SetUnderlined(underlined)
SetWeight(weight)
wxFont(pointSize, family, style, weight, underline, faceName, encoding)
~wxFont()

wxFontDialog

GetFontData()
ShowModal()
wxFontDialog(parent, data)
~wxFontDialog()

wxFrame

Centre(direction)

Command(id)

Create(parent, id, title, pos, size, style, name)
CreateStatusBar(number, style, id, name)
CreateToolBar(style, id, name)
GetClientAreaOrigin()
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GetMenuBar()
GetStatusBar()

GetTitle()

GetToolBar()

| conize(iconize)

Islconized()

IsMaximized()
Maximize(maximize)
Setlcon(icon)
SetMenuBar(menuBar)
SetStatusBar(statusBar)
SetStatusT ext(text, number)
SetStatuswWidths(n, widths)
SetTitle(title)
SetToolBar(toolBar)
wxFrame(parent, id, title, pos, Size, style, name)

~wxFrame()

wxGauge

Create(parent, id, range, pos, size, style, vaidator, name)
GetBezelFace()

GetRange()

GetShadowWidth()

GetVaue()

SetBezelFace(width)

SetRange(range)

SetShadowWidth(width)

SetValue(pos)

wxGauge(parent, id, range, pos, size, style, validator, name)
~wxGauge()

wxGDIObject
wxGDIObject()

wxGrid

AppendCols(numCols, updatel abels)
AppendRows(numRows, updatelabels)
AutoSize()

AutoSizeColumn(col, setAsMin)
AutoSizeColumns(setAsMin)
AutoSizeRow(row, setAsMin)
AutoSizeRows(setAsMin)
BeginBatch()
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BlockToDeviceRect(topLeft, bottomRight)
CalcCellsExposed(reg)

CalcColL abelsExposed(reg)

CalcRowL abelsExposed(reg)
CanDragColSize()

CanDragGridSize()

CanDragRowSize()
CanEnableCellControl()
CellToRect(coords)

CellToRect(row, col)

ClearGrid()

ClearSelection()

CreateGrid(numRows, numCols, selmode)
DeleteCols(pos, numCols, updatelabels)
DeleteRows(pos, numRows, updatel abels)
DisableCellEditControl()
DisableDragColSize()
DisableDragGridSize()
DisableDragRowSize()
DrawTextRectangle(dc, wxString, wxRect, hAlign, vAlign)
EnableCellEditControl(enable)
EnableDragColSize(enable)
EnableDragGridSize(enable)
EnableDragRowSize(enable)
EnableEditing(edit)
EnableGridLines(enable)

EndBatch()

GetBatchCount()
GetCellAlignment(row, col, horiz, vert)
GetCellBackgroundColour(row, col)
GetCellFont(row, col)
GetCellHighlightColour()
GetCellITextColour(row, col)
GetCellTextFont()

GetCellValue(coords)
GetCellValue(row, col)
GetColLabelAlignment(horiz, vert)
GetColL abelSize()

GetColL abelValue(col)

GetCols()

GetColSize(col)

GetColumnWidth(col)
GetCursorColumn()

GetCursorRow()
GetDefaultCellAlignment(horiz, vert)



GetDefaultCellBackgroundColour()
GetDefaultCellFont()
GetDefaultCellTextColour()
GetDefaultColL abelSize()
GetDefaultCol Size()
GetDefaultRowL abelSize()
GetDefaultRowSize()
GetDividerPen()

GetEditable()

GetEditInPlace()
GetGridCursorCol()
GetGridCursorRow()
GetGridLineColour()

GetL abelBackgroundColour()

GetL abelFont()

GetL abel Size(orientation)
GetLabelTextColour()

GetL abelVaue(orientation, pos)
GetNumberCols()
GetNumberRows()

GetRowL abelAlignment(horiz, vert)
GetRowL abelSize()

GetRowL abelV alue(row)
GetRows()

GetRowSize(row)

GetScrollPosX ()

GetScrollPosY ()
GetSelectionBackground()
GetSelectionForeground()
GetTable()

GetTextBoxSize(dc, lines, width, height)
GetViewHeight()

GetViewWidth()
GridLinesEnabled()
HideCellEditControl()
InsertCols(pos, numCols, updatel abels)
InsertRows(pos, numRows, updatelabels)
| sCellEditControl Enabled()

| sCellEditControl Shown()

| sCurrentCellReadOnly()

| sSEditable()

| slnSelection(coords)
IslnSelection(row, col)

| sSReadOnly(row, col)

| sSelection()

wxWindows Methods
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IsVisible(coords, wholeCellVisible)
IsVisible(row, col, wholeCellVisible)
MakeCellVisible(coords)
MakeCellVisible(row, col)
MoveCursorDown(expandSelection)
MoveCursorDownBlock(expandSelection)
MoveCursorL eft(expandSelection)
MoveCursorL eftBlock(expandSelection)
MoveCursorRight(expandSelection)
MoveCursorRightBlock(expandSelection)
MoveCursorUp(expandSelection)
MoveCursorUpBlock(expandSelection)
MovePageDown()

MovePageUp()

SaveEditControlValue()

SelectAll()

SelectBlock(topLeft, bottomRight)
SelectBlock(topLeft, bottomRight, addToSelected)
SelectBlock(topRow, leftCol, bottomRow, rightCol)
SelectBlock(topRow, leftCol, bottomRow, rightCol, addToSelected)
SelectCol(col, addToSelected)
SelectRow(row, addToSelected)
SetCellAlignment(align, row, col)
SetCellAlignment(row, col, horiz, vert)
SetCellBackgroundColour(col)
SetCellBackgroundColour(colour, row, col)
SetCellBackgroundColour(row, col, ))
SetCellFont(row, col, ))
SetCellHighlightColour())
SetCéllTextColour(col)
SetCéllTextColour(row, col, ))
SetCellTextColour(val, row, col)

SetCell TextFont(fnt)

SetCellTextFont(fnt, row, col)
SetCellValue(coords, s)

SetCellValue(row, coal, s)
SetCellValue(val, row, col)
SetColAttr(col, attr)
SetColFormatBool(col)
SetColFormatCustom(col, typeName)
SetColFormatFloat(col, width, precision)
SetColFormatNumber(col)

SetColL abelAlignment(horiz, vert)

SetColL abel Size(height)
SetColLabelValue(cal, ))
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SetColMinimalWidth(col, width)
SetCol Size(col, width)
SetColumnWidth(col, width)
SetDefaultCell Alignment(horiz, vert)
SetDefaultCellBackgroundColour())
SetDefaultCellFont())

SetDefaultCell TextColour())
SetDefaultCol Size(width, resizeExistingCols)
SetDefaultRowSize(height, resizeExistingRows)
SetEditable(edit)
SetGridCursor(row, col)
SetGridLineColour())

SetL abelAlignment(orientation, align)
SetL abelBackgroundColour())

SetL abelFont())

SetL abel Size(orientation, sz)

SetL abel TextColour())

SetL abelValue(orientation, val, pos)
SetMargins(extraWidth, extraHeight)
SetReadOnly(row, col, isReadOnly)
SetRowALttr(row, attr)
SetRowHeight(row, height)
SetRowL abelAlignment(horiz, vert)
SetRowL abel Size(width)

SetRowL abelVaue(row, ))
SetRowMinimaHeight(row, width)
SetRowSize(row, height)
SetSelectionBackground(c)

Set SelectionForeground(c)

Set SelectionM ode(selmode)
SetTable(table, takeOwnership, selmode)
ShowCellEditControl()
StringToLines(value, lines)
UpdateDimensions()

wxGrid(parent, id, pos, size, style, name)
XToCol(x)

XToEdgeOfCol(x)

XYToCdl(x,y,))

Y ToEdgeOfRow(y)

Y ToRow(y)

~wxGrid()

wxGridSizer
wxGridSizer(cols, rows, vgap, hgap)
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wxldleEvent

MoreRequested()
RequestMore(needMore)
wxIdleEvent()

wxlmage

AddHandler(handler)
CleanUpHandlers()
ConvertToBitmap()

Copy()

GetBlue(x, y)

GetData()

GetGreen(x, y)

GetHandlers()

GetHeight()

GetMaskBlug()

GetMaskGreen()

GetMaskRed()

GetPalette()

GetRed(X, y)

GetSubl mage(rect)

GetWidth()

HasMask()
InitStandardHandlers()
InsertHandler(handler)
LoadFile(name, type)
LoadMimeFile(name, mimetype)
Mirror(horizontally)

Ok()

RemoveHandler(name)
Replace(rl, g1, bl, r2, g2, b2)
Rotate(angle, rotationCentre, interpolating, offsetAfterRotation)
Rotate90(clockwise)
SaveFile(name, type)
SaveMimeFile(name, mimetype)
Scale(width, height)

SetData())

SetMask(hasMask)
SetMaskColour(red, blue, green)
SetPalette(palette)

SetRGB(X, Y, red, green, blue)
wxEmptyl mage(width, height) (aternate constructor)
wxImage(image)
wxImageFromBitmap(bitmap) (dternate constructor)
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wxImageFromData(width, height, data, static_data) (dternate constructor)
wxImageFromFile(name, type) (dternate constructor)
wxNulllmage() (dternate constructor)

~wxlmage()

wxIndividualLayoutConstraint

Above(otherWin, margin)
Absolute(value)

Asls()

Below(otherWin, margin)

L eftOf (otherWin, margin)
PercentOf(otherWin, edge, per)
RightOf(otherWin, margin)
SameAs(otherWin, edge, margin)
Set(rel, otherWin, otherEdge, value, margin)
Unrained()
wxIndividualLayoutConstraint()

wxInitDialogEvent
wxInitDialogEvent(id)

wxJoystickEvent

ButtonDown(button)
Buttonl sDown(button)
ButtonUp(button)
GetButtonChange()
GetButtonState()
GetJoystick()
GetPosition()
GetZPosition()
IsButton()

IsMove()

|sZMove()
wxJoystickEvent(event Type, state, joystick, change)

wxKeyEvent

AltDown()
ControlDown()
GetKeyCode()
GetPosition()
GetX()

GetY ()
HasModifiers()
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MetaDown()
ShiftDown()
wxKeyEvent(keyEventType)

wxLayoutConstraints
wxLayoutConstraints()

wxListBox

Append(item)

Clear()

Create(parent, id, pos, size, n, choiceq[], style, validator, name)
Delete(n)

Deselect(n)

FindString(string)

GetClientData(n)

GetSelection()

GetSelections(selections)

GetString(n)

GetStringSelection()

Number()

Selected(n)

SetClientData(n, data)

SetFirstitem(n)

SetSelection(n, select)

SetString(n, string)

SetStringSelection(string, select)

wxListBox(parent, id, pos, size, n, choiceq[], style, validator, name)
~wxListBox()

wxListCtrl

Arrange(flag)
ClearAll()

Create(parent, id, pos, size, style, validator, name)
DeleteAllltems()
DeleteColumn(col)
Deleteltem(item)

EditL abel(item)
EnsureVisible(item)
Findltem(start, str, partial)
FindltemAtPos(start, pt, direction)
FinditemData(start, data)
GetColumn(col, item)
GetColumnWidth(col)
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GetCountPerPage()

GetlmageL.ist(which)

Getltem(info)

GetltemCount()

GetltemData(item)

GetltemPosition(item, pos)

GetltemRect(item, rect, code)
GetltemSpacing(isSmall)

GetltemState(item, stateMask)
GetltemText(item)

GetNextltem(item, geometry, state)
GetSelecteditemCount()

GetTextColour() (alias GetTextColor)
GetTopltem()

HitTest(point, flags)

InsertColumn(col, info)

InsertColumninfo(col, heading, format, width)
Insertlmagel tem(index, imagel ndex)
InsertlmageStringltem(index, label, imagel ndex)
Insertltem(info)

InsertStringltem(index, label)

ScrollList(dx, dy)

SetBackgroundColour(col) (alias SetBackgroundColor)
SetColumn(col, item)

SetColumnWidth(col, width)

SetImagel ist(imageList, which)

Setltem(info)

SetltemData(item, data)

Setlteml mage(item, image, sellmage)
SetltemPosition(item, pos)

SetltemState(item, state, stateMask)
SetltemText(item, text)

SetSingleStyle(style, add)
SetStringltem(index, col, label, imageld)
SetTextColour(col) (alias SetTextColor)
SetWindowStyleFlag(style)

wxListCtrl(parent, id, pos, size, style, validator, name)
~wxListCtrl()

wxListEvent

Cancelled()
GetCode()
GetColumn()
GetData()
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Getlmage()
Getlndex()

Getltem()

GetL abel()

GetMask()

GetOldIndex()

GetPoint()

GetText()
wxListEvent(commandType, id)

wxMDIChildFrame

Activate()

Create(parent, id, title, pos, size, style, name)

Restore()

wxM DI ChildFrame(parent, id, title, pos, size, style, name)
~wxM DI ChildFrame()

wxMDIParentFrame

ActivateNext()

ActivatePrevious()

Arrangel cons()

Cascade()

Create(parent, id, title, pos, size, style, name)
GetActiveChild()

GetClientSize(width, height)
GetClientWindow()

GetToolBar()

SetToolBar(toolbar)

Tile()

wxM DI ParentFrame(parent, id, title, pos, size, style, name)
~wWxM DI ParentFrame()

wxMemoryDC

SelectObject(bitmap)
wxMemoryDC()

wxMenu

Append(id, item, helpString, checkable)
Appendltem(menultem)

AppendMenu(id, item, subMenu, helpString)
AppendSeparator()

Break()

Check(id, check)
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Delete(id)
Deleteltem(item)
Destroy(id)
DestroyMenultem(item)
Enable(id, enable)
Findltem(itemString)
GetHelpString(id)
GetL abel(id)
GetMenultemCount()
GetMenultems()
GetTitle()

Insert(pos, item)

| SChecked(id)

| SEnabled(id)
Remove(item)
RemoveByld(id)
SetHelpString(id, helpString)
SetLabel(id, label)
SetTitle(title)
UpdateUl (source)
wxMenu(title, style)
~wxMenu()

wxMenuBar

Append(menu, title)
Check(id, check)

Enable(id, enable)
EnableTop(pos, enable)
FindMenu(title)
FindMenultem(menuString, itemString)
GetHelpString(id)

GetL abel(id)
GetLabelTop(pos)

GetM enu(menul ndex)
GetMenuCount()

Insert(pos, menu, title)

| SChecked(id)

| SEnabled(id)

Refresh()

Remove(pos)

Replace(pos, menu, title)
SetHelpString(id, helpString)
SetLabel(id, label)

SetL abel Top(pos, |abel)
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wxMenuBar(style)
~wxMenuBar()

wxMenuEvent

GetMenuld()
wxMenuEvent(type, id)

wxMenultem

Check(check)
Enable(enable)
GetHelp()

Getld()

GetL abel()

GetL abelFromText(text)
GetSubMenu()
GetText()

| SCheckable()

| SChecked()

| SEnabled()

| sSeparator()
SetHelp(helpString)
wxMenultem(parentMenu, id, text, help, isCheckable, subMenu)
~wxMenultem()

wxMessageDialog

ShowModal()
wxM essageDialog(parent, message, caption, style, pos)

~wxMessageDialog()
wxMetafileDC

wxM etafileDC(filename)

~wxMetafileDC()
wxMiniFrame

Create(parent, id, title, pos, size, style, name)
wxMiniFrame(parent, id, title, pos, size, style, name)
~wxMiniFrame()

wxMouseEvent

AltDown()
Button(button)
ButtonDClick(but)
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ButtonDown(but)
ButtonUp(but)
ControlDown()
Dragging()
Entering()

GetL ogicalPosition(dc)
GetPosition()
GetX()

GetY ()
IsButton()
Leaving()
LeftDClick()
LeftDown()
LeftlsDown()
LeftUp()
MetaDown()
MiddleDClick()
MiddleDown()
Middlel sDown()
MiddleUp()
Moving()
RightDClick()
RightDown()
RightlsDown()
RightUp()
ShiftDown()

wxMoveEvent

GetPosition()
wxMoveEvent(pt, id)

wxNotebook

AddPage(page, text, select, imagel d)
AdvanceSelection(forward)
Create(parent, id, pos, size, style, name)
DeleteAllPages()

DeletePage(page)

GetlmageL.ist()

GetPage(page)

GetPageCount()

GetPagel mage(nPage)

GetPageT ext(nPage)
GetRowCount()

GetSelection()
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InsertPage(index, page, text, select, imagel d)
RemovePage(page)

SetlmageL ist(imageL.ist)

SetPadding(padding)

SetPagel mage(page, image)

SetPageSize(size)

SetPageText(page, text)

SetSelection(page)

wxNotebook(parent, id, pos, size, style, name)
~wxNotebook()

wxNotebookEvent

GetOldSelection()

GetSelection()

SetOldSelection(page)

SetSelection(page)
wxNotebookEvent(eventType, id, sal, oldSel)

wxNotebookSizer

GetNotebook()
wxNotebookSizer(notebook)

wxNotifyEvent

IsAllowed()
Veto()
wxNotifyEvent(eventType, id)

wxObject

GetClassinfo()
GetRefData()

| sSKindOf(info)
Ref(clone)
SetRefData(data)
UnRef()
wxObject()
~wxObject()

wxPageSetupDialog

GetPageSetupData()
ShowModal()
wxPageSetupDiaog(parent, data)
~wxPageSetupDialog()
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wxPaintDC
wxPaintDC(window)

wxPaintEvent
wxPaintEvent(id)

wxPalette

Create(n, red, green, blue)
Ok()
~wxPalette()

wxPanel

Create(parent, id, pos, size, style, name)
GetDefaultitem()

InitDialog()

SetDefaultltem(btn)

wxPanel(parent, id, pos, size, style, name)
~wxPanel()

wxPen

GetCap()

GetColour()

GetJoin()

GetStyle()

GetWidth()

Ok()

SetCap(capStyle)

SetColour(colour)

SetColour(colourName)

SetColour(red, green, blue)

SetJoin(join_style)

SetStyle(style)

SetWidth(width)

wxPen()

wxPenCopy(pen) (dternate constructor)

wxPenFromColor(colour, width, style) (aternate constructor)
wxPenFromColorName(colourName, width, style) (dternate constructor)
wxPenFromColour(colour, width, style) (dternate constructor)
wxPenFromColourName(colourName, width, style) (dternate constructor)
~wxPen()



wxPlotWindow

wxPoint

Add(curve)

Delete(curve)

Enlarge(curve, factor)

GetAt(n)

GetCount()

GetCurrent()

GetUnitsPerValue()

GetZoom()

Move(curve, pixels_up)
RedrawEverything()

RedrawXAxis()

RedrawY Axis()

SetCurrent(current)
SetEnlargeAroundWindowCentre(aroundwindow)
SetScrollOnThumbRelease(onrelease)
SetUnitsPerValue(upv)

SetZoom(zoom)

wxPlotWindow(parent, id, pos, size, flags)
~wxPlotWindow()

wxPoint(x, y)
~wxPoint()

wxPostScriptDC

GetResolution()
SetResolution(ppi)
wxPostScriptDC(printData)
~wxPostScriptDC()

wxPrintDialog

GetPrintDC()
GetPrintDialogData()
ShowModal()
wxPrintDialog(parent, data)
~wxPrintDialog()

wxPrinterDC

wxPrinterDC(printData)

wxWindows Methods
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wXxProcessEvent

GetPid()
wxProcessEvent(id, pid)

wxQueryLayoutinfoEvent

GetFlags()
GetOrientation()

GetReguestedL ength()
GetSize()
SetAlignment(alignment)
SetFlags(flags)
SetOrientation(orientation)
SetRequestedL ength(length)
SetSize(size)

wxQueryL ayoutl nfoEvent(id)

wxRadioBox

Create(parent, id, label, point, size, n, choiceq], mgorDimension, style,
validator, name)

Enable(enable)

Enableltem(n, enable)

FindString(string)

GetltemLabel(n)

GetL abel(item)

GetSelection()

GetString(n)

GetStringSelection()

Number()

SetltemLabel(n, label)

SetSelection(n)

SetStringSelection(string)

Show(show)

Showltem(item, show)

wxRadioBox(parent, id, label, point, size, n, choices], maorDimension,
style, validator, name)

~wxRadioBox()

wxRadioButton

Create(parent, id, label, pos, size, style, vaidator, name)
GetVaue()

SetVaue(value)

wxRadioButton(parent, id, label, pos, size, style, vaidator, name)
~wxRadioButton()
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wxSashLayoutWindow

GetAlignment()

GetOrientation()

SetAlignment(alignment)

SetDefaultSize(size)

SetOrientation(orientation)

wxSashL ayoutWindow(parent, id, pos, size, style, name)
~wxSashL ayoutWindow()

wxSashWindow

GetMaximumSizeX ()
GetMaximumSizeY ()
GetMinimumSizeX ()
GetMinimumSizeY ()
GetSashVisible(edge)
HasBorder(edge)
SetMaximumSizeX (min)
SetMaximumSizeY (min)
SetMinimumSizeX (min)
SetMinimumSizeY (min)
SetSashBorder(edge, hasBorder)
SetSashVisible(edge, visible)
wxSashWindow(parent, id, pos, size, style, name)
~wxSashWindow()

wxScreenDC

EndDrawingOnTop()
StartDrawingOnT op(window)
StartDrawingOnTopRect(rect)
wxScreenDC()

wxScrollBar

Create(parent, id, pos, size, style, validator, name)
GetPageSize()

GetRange()

GetThumbPosition()

SetScrollbar(position, thumbSize, range, pageSize, refresh)
SetThumbPosition(viewStart)

wxScrollBar(parent, id, pos, size, style, validator, name)
~wxScrollBar()
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wxScrolledWindow

CalcScrolledPosition(x, y, XX, yy)

CalcUnscrolledPosition(x, y, XX, yy)

Create(parent, id, pos, size, style, name)

EnableScrolling(xScrolling, yScrolling)

GetScrollPixelsPerUnit(xUnit, yUnit)

GetViewStart(x, y)

GetVirtuaSize(x, y)

| sSRetained()

PrepareDC(dc)

Scroll(x, y)

SetScrollbars(pixelsPerUnitX, pixelsPerUnitY, noUnitsX, noUnitsY, xPos,
yPos, noRefresh)

SetTargetWindow(window)

wxScrolledWindow(parent, id, pos, size, style, name)

~wxScrolledWindow()

wxScrollEvent

GetOrientation()
GetPosition()
wxScrollEvent(commandType, id, pos, orientation)

wxScrollWinEvent

GetOrientation()
GetPosition()

wxSingleChoiceDialog

GetSelection()
GetSelectionClientData()
GetStringSelection()
SetSelection(selection)
ShowModal()
~wxSingleChoiceDialog()

wxSize

GetHeight()
GetWidth()
Set(width, height)
SetHeight(height)
SetWidth(width)
wxSize(width, height)
~WxSize()
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wxSizeEvent

GetSize()
wxSizeEvent(sz, id)

wxSizer

Add(width, height, option, flag, border, userData)
AddSizer(sizer, option, flag, border, userData)
AddwWindow(window, option, flag, border, userData)
CacMin()

Fit(window)

GetMinSize()

GetPosition()

GetSize()

Layout()

Prepend(width, height, option, flag, border, userData)
PrependSizer(sizer, option, flag, border, userData)
PrependWindow(window, option, flag, border, userData)
RecalcSizes()

Remove(nth)

RemoveSizer(sizer)

RemoveWindow(window)

SetDimension(x, y, width, height)
SetltemMinSize(pos, width, height)
SetMinSize(width, height)

SetSizeHints(window)

SetSizerMinSize(sizer, width, height)
SetWindowMinSize(window, width, height)
~wxSizer()

wxSlider

ClearSel()
ClearTicks()
Create(parent, id, value, minVaue, maxValue, point, size, style, validator,
name)
GetLineSize()
GetMax()
GetMin()
GetPageSize()
GetSelEnd()
GetSelStart()
GetThumbL ength()
GetTickFreq()
GetVaue()
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SetLineSize(lineSize)
SetPageSize(pageSize)
SetRange(minValue, maxValue)
SetSelection(startPos, endPos)
SetThumbL ength(len)
SetTick(tickPos)
SetTickFreg(n, pos)
SetVaue(value)
wxSlider(parent, id, value, minValue, maxValue, point, size, style, validator,
name)
~wxSlider()

wxSocketEvent

GetClientData()
GetSocket()
GetSocketEvent()
wxSocketEvent(id)

wxSpinButton

Create(parent, id, pos, size, style, name)
GetMax()

GetMin()

GetVaue()

SetRange(min, max)

SetVaue(value)

wxSpinButton(parent, id, pos, Size, style, name)
~wxSpinButton()

wxSpinCtrl

Create(parent, id, value, pos, size, style, min, max, initial, name)
GetMax()

GetMin()

GetVaue()

SetRange(minVal, maxVal)

SetV alue(text)

wxSpinCtrl(parent, id, value, pos, size, style, min, max, initial, name)

wxSpinEvent

GetPosition()
SetPosition(pos)
wxSpinEvent(commandType, id)



wxSplitterWindow

Create(parent, id, pos, size, style, name)
GetMinimumPaneSize()

GetSashPosition()

GetSplitMode()

GetWindow1()

GetWindow?2()

Initialize(window)

| sSplit()

ReplaceWindow(winOld, winNew)
SetMinimumPaneSize(paneSize)
SetSashPosition(position, redraw)

SetSplitM ode(mode)

SplitHorizontally(window1, window?2, sashPosition)
SplitVertically(windowl, window?2, sashPosition)
Unsplit(toRemove)

wxSplitterWindow(parent, id, point, Size, style, name)
~wxSplitterWindow()

wxStaticBitmap
SetBitmap(label)

wxStaticBox
Create(parent, id, label, pos, size, style, name)

wxStaticBox(parent, id, label, pos, size, style, name)
~wxStaticBox()

wxStaticBoxSizer

GetStaticBox()
wxStaticBoxSizer(box, orient)

wxStaticText

Create(parent, id, label, pos, size, style, name)

GetL abel()

SetL abel(label)

wxStaticText(parent, id, label, pos, size, style, name)

wxStatusBar

Create(parent, id, style, name)
GetFieldrect(i, rect)
GetFieldsCount()
GetStatusText(ir)

wxWindows Methods
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SetFieldsCount(number, widths)
SetMinHeight(height)

SetStatusText(text, i)

SetStatuswidths(n, widths)
wxStatusBar(parent, id, pos, size, style, name)
~wxStatusBar()

wxSysColourChangedEvent
wxSysColourChangedEvent()

wxTabCtrl

Create(parent, id, pos, size, style, name)
DeleteAllltems()

Deleteltem(item)

GetCurFocus()

GetlmageL.ist()

GetltemCount()

GetltemData(item)

Getlteml mage(item)

GetltemRect(item, rect)
GetltemText(item)

GetRowCount()

GetSelection()

HitTest(pt, flags)

Insertitem(item, text, imageld, clientData)
SetlmageL ist(imageL.ist)
SetltemData(item, data)

Setlteml mage(item, image)
SetltemSize(size)

SetltemText(item, text)
SetPadding(padding)

SetSelection(item)

wxTabCtrl(parent, id, pos, size, style, name)
~wxTabCtrl()

wxTabEvent
wxTabEvent(commandType, id)

wx TextCtrl

AppendText(text)
CanCopy()
CanCut()
CanPaste()



CanRedo()
CanUndo()
Clear()

Copy()

wxWindows Methods

Create(parent, id, value, pos, size, style, validator, name)

Cut()

DiscardEdits()
GetlnsertionPoint()
GetL astPosition()
GetLineLength(lineNo)
GetLineText(lineNo)
GetNumberOfLines()
GetSelection(from, to)
GetVaue()
IsModified()
LoadFile(filename)
Paste()

PositionToXY (pos, X, Y)
Redo()

Remove(from, to)
Replace(from, to, value)
SaveFile(filename)
SetEditable(editable)
Setl nsertionPoint(pos)
SetlnsertionPointEnd()
SetSelection(from, to)
SetVaue(value)
ShowPosition(pos)
Undo()

WriteT ext(text)

wxTextCtrl(parent, id, value, pos, size, style, validator, name)

XY ToPosition(x, y)
~wxTextCtrl()

wxTextEntryDialog

wxTimer

GetVaue()
SetVaue(value)
ShowModal()

wxTextEntryDialog(parent, message, caption, defaultValue, style, pos)

~wxTextEntryDialog()

| sOneShot()
IsRunning()
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Notify()

SetOwner(owner, id)
Start(milliseconds, oneShot)
wxTimer(owner, id)
~wxTimer()

wxTimerEvent
GetInterval()

wxToolBar

AddControl(control)

AddSeparator()

DeleteT ool(toolld)

DeleteT oolByPos(pos)
EnableTool(toolld, enable)
GetToolBitmapSize()
GetToolClientData(toolld)
GetToolEnabled(tooll d)
GetToolLongHelp(toolld)
GetToolPacking()

Get T ool Separation()
GetToolShortHelp(tooll d)
GetToolSize()

GetToolState(toolld)

Realize()

SetToolBitmapSize(size)
SetToolLongHelp(toolld, helpString)
SetT ool Packing(packing)

SetT ool Separation(separation)
SetTool ShortHelp(toolld, helpString)
ToggleTool(toolld, toggle)
wxToolBar(parent, id, pos, size, style, name)
~wxToolBar()

wxTreeCtrl

AddRoot(text, image, sellmage, data)
Appendltem(parent, text, image, sellmage, data)
Collapse(item)

CollapseAndReset(item)

Create(parent, id, pos, size, style, validator, name)
Delete(item)

DeleteAllltems()

EditL abel(item)



wxWindows Methods

EnsureVisible(item)

Expand(item)

GetChildrenCount(item, recursively)

GetCount()

GetFirstChild(item, cookie)
GetFirstVisibleltem()

GetlmageL.ist()

GetlIndent()

GetltemData(item)

Getlteml mage(item, which)

GetltemSelectedl mage(item)

GetltemText(item)

GetL astChild(item)

GetNextChild(item, cookie)
GetNextSibling(item)

GetNextVisible(item)

GetParent(item)

GetPrevSibling(item)

GetPrevVisible(item)

GetRootltem()

GetSelection()

GetSelections(selection)

GetStatel mageL ist()

HitTest(point, flags)

Insertltem(parent, previous, text, image, sellmage, data)
InsertltemBefore(parent, before, text, image, sellmage, data)
IsBold(item)

| sSExpanded(item)

| sSelected(item)

IsVisible(item)

ItemHasChildren(item)

Prependltem(parent, text, image, sellmage, data)
ScrollTo(item)

SetlmageL ist(imageL.ist)

Setl ndent(indent)
SetltemBackgroundColour(item, col) (alias SetltemBackgroundCol or)
SetItemBold(item, bold)

SetltemData(item, data)

SetltemFont(item, font)
SetltemHasChildren(item, hasChildren)

Setlteml mage(item, image, which)
SetltemSelectedl mage(item, sellmage)
SetltemText(item, text)
SetltemTextColour(item, col) (alias SetltemTextColor)
SetStatel mageL ist(imageL ist)



wxWindows Methods

SortChildren(item)

Toggle(item)

Unselect()

UnselectAll()

wxTreeCtrl(parent, id, pos, size, style, validator, name)
~wWxTreeCtrl()

wxTreeEvent

GetCode()

Getltem()

GetLabel()

GetOlditem()

GetPoint()
wxTreeEvent(commandType, id)

wxUpdateUIEvent

Check(check)

Enable(enable)

GetChecked()

GetEnabled()

GetSetChecked()
GetSetEnabled()

GetSetText()

GetText()

SetText(text)

wxUpdateUl Event(commandi d)

wxWindow

AddChild(child)
CaptureMouse()
Center(direction)
CenterOnParent(direction)
CenterOnScreen(direction)
Centre(direction)
CentreOnParent(direction)
CentreOnScreen(direction)
Clear()

ClientToScreen(x, y)
Close(force)

ConvertDialogPoint ToPixels(pt)
ConvertDialogSizeToPixels(sz)
Destroy()

DestroyChildren()



wxWindows Methods

Enable(enable)

FindFocus()
FindwWindow(id)

Fit()
GetBackgroundColour() (alias GetBackgroundColor)
GetBestSize()

GetCaret()

GetCharHeight()
GetCharWidth()
GetChildren()
GetClientSize()
GetConstraints()
GetDropTarget()
GetEventHandler()
GetExtraStyle()

GetFont()
GetForegroundColour() (alias GetForegroundColor)
GetGrandParent()

Getld()

GetL abel()

GetName()

GetParent()

GetPosition(x, y)
GetPositionTuple()
GetRect()
GetScrollPos(orientation)
GetScrollRange(orientation)
GetScroll Thumb(orientation)
GetSize(width, height)
GetTextExtent(string, X, y, descent, externalL eading, font)
GetTitle()

GetToolTip()
GetUpdateRegion()
GetValidator()
GetWindowStyleFag()
InitDialog()

| SEnabled()

| SExposed(X, Y)

| sSExposedPoint(pt)

| sSExposedRect(rect)

| sSRetained()

I sShown()

IsTopLevel()

Layout()
LoadFromResource(parent, resourceName, resourceT able)



wxWindows Methods

Lower()

MakeM odal(flag)

Move(x, y)

MoveXY (pt)
PopEventHandler(deleteHandler)
PopupMenu(menu, pos)

PopupMenuXY (menu, X, y)
PushEventHandler(handler)

Raise()

Refresh(eraseBackground, rect)

ReleaseM ouse()

RemoveChild(child)

Reparent(newParent)

ScreenToClient(pt)

ScreenToClientXY (x, y)

ScrollwWindow(dx, dy, rect)

SetAccelerator Table(accel)

SetAutoL ayout(autoL ayout)
SetBackgroundColour(colour) (alias SetBackgroundColor)
SetCaret(caret)

SetClientSize(size)

SetClientSizeWH(width, height)
SetConstraints(raints)

SetCursor())

SetDimensions(x, y, width, height, sizeFlags)
SetDropTarget(target)
SetEventHandler(handler)
SetExtraStyle(exStyle)

SetFocus()

SetFont(font)

SetForegroundColour(colour) (alias GetForegroundColor)
Setld(id)

SetName(name)

SetPosition(size)

SetScrollbar(orientation, position, thumbSize, range, refresh)
SetScrollPos(orientation, pos, refresh)
SetSize(width, height)

SetSizeHints(minW, minH, maxW, maxH, incW, incH)
SetSizer(sizer)

SetTitle(title)

SetToolTip(tip)

SetValidator(validator)
SetWindowStyle(style)
SetWindowStyleFlag(style)

Show(show)



wxWindows Methods

TransferDataFromWindow()
TransferDatalT oWindow()

Validate()

WarpPointer(x, y)

wxGetClientSizeT uple(width, height)
wxWindow(parent, id, pos, size, style, name)
~wxWindow()

wxWindowDC
wxWindowDC(window)

wxWizardEvent

GetDirection()
wxWizardEvent(type, id, direction)



To Do and Wish Lists

To Do and Wish Lists

There arelots of things that still reman to beimplemented, and anumber of things that
would be nice but are hardly criticd. The following isin no particular order:

Conversion Routines are in QBasic

Theroutinesto creae anumber of support files, such asw ap. cpp, are written in Qbasic.
Thisisnt espeaaly terrible, sinceit worksjust fine. Butit should probably be coded in
something else, like C++ or even wxBasic itsalf so that it's more portable.

I'm currently working on an version using Awk, but it'sincomplete.

Namespace

Namespaces solve the problem of when function andvariable ramesin included libraries
conflict with those dready in use.

Under a namespacescheme, you could assgn a namespaceto an includefile:
I nclude "nyLibrary" as nylib

and then refer to routines and variable in that file with the namespaceprefix:
myl i b. someFuncti on()

At themament, thereis no namespaceimplemented, but I'd like to addit.

Bytecodes

wxBasic doesn't generate very efficient code. | don't know if thisis a problem or not. My
first and foremost goa was get the damned thing done. There'sno value in having a
language fast and efficient if it's incomplete and broken.

It'salso not clea how much of an isaue thisis. Computer procesors are getting faster and
faster, and most of the time, a GUI applicaion isjust sitting in an idle event loop.

Also, the codeis Hill i n acongant state of flux. At somepoint when it settles down, I'll
think about generating bytecodes instead of nodes.



To Do and Wish Lists

User-Defined Types and Classes

User-defined types are conspicious by their absencein wxBasc. At one point | had
implemented them, but the addition of passng parameters by reference broke dl thatcode

SincewxBasic drealy supports C++ dasses, it would appear to make sense to add user-
defined classes aswell. Thismay well be the cas, but I'd like to get verson 1.0 completed
and released before addng this sort of complexity.

Interactive Debugging

It would be niceto be able to seewhat lineis currently being exeautedand the e ues of
the variables at that point. If youlook at the Symbol data structure, you'll see thathereis
asbling field. This allowsyou to accessthings like the names of al the variables
asociated with afunction.

It would also be niceto be able to modify the \Alues of variables. All thiswould be
dependant on tying atracewindow, and possbly and IDE to wxBasc.

Dont hold your breah for thisstuff. It's certainly feasble, but notin the immediate future.

An IDE

At aminimum, it would be niceto have some sort of editor for wxBasic. I'm thinking that
| could hadk something together from Scl TE, aong the lines of Python'sIDLE. Since
ScITE is being wrapped as awxWindow control, | might even be able to write the IDEin
wxBasic.



