Thank you for testing the Small Basic Interpreter component.


Please send all questions and bugs report to alex@bulanov.spb.ru
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Author:           Alexander V. Bulanov    alex@bulanov.spb.ru


Component:   Small Basic Interpreter.


Class name:   TSBasic





1. Data types:





BOOLEAN


INTEGER


REAL


DOUBLE


STRING


DATE


One dimension arrays





Remark:





1.1. INTEGER and BOOLEAN types are equivalent. Boolean has the following means: 1 - true, 0 -false.





1.2. Small Basic does not allow to work with element of the string as element of an array.


Please use the following functions for working with strings:





StrCopy( s1, Index, Count )


StrSet( s1, Index, s2 )


StrNSer( s1, Index, Count, s2 )





1.3. All variables that are not declared are counted as real type





1.4. Samples:





DIM    A[10] // real array A


DOUBLE F, W


STRING s1, s2, s3, s4


STRING s5[10] // string array s5





s1 = 'Test string'


s2 = StrCopy( s1, 6, 6 )   // s2 = “string”


StrSet(s3, 3, "basic")     // s3 = “  basic”


StrNSet(s4, 3, 3, "basic") // s4 = “  bas”





2. Operations:





+ - * /


< <= = >= > <> OR AND


() []





3. Inside functions:





3.1. Mathematical functions�
�
�
�
�
�
ROUND�
(V as real)  as real�
�
�
FLOOR�
(V as real)  as real�
�
�
TRUNC�
(V as real)  as real�
�
�
SQR�
(V as real)  as real�
�
�
SQRT�
(V as real)  as real�
�
�
SIN�
(V as real)  as real�
�
�
COS�
(V as real)  as real�
�
�
TAN�
(V as real)  as real�
�
�
ARCSIN�
(V as real)  as real�
�
�
ARCCOS�
(V as real)  as real�
�
�
ARCTAN�
(V as real)  as real�
�
�
LN�
(V as real)  as real�
�
�
LOG2�
(V as real)  as real�
�
�
LOG10�
(V as real)  as real�
�
�
LOGN�
(BASE as real, V as real) as real�
�
�
POWER�
(VAR as real, P as real) as real�
�
�
EXP�
(V as real)  as real�
�
�
ABS�
(V as real)  as real�
�
�
�
�
�
�
3.2. String functions�
�
�
�
�
�
GetLength�
(S as string) as integer�
�
�
SetLength�
(ByRef S as string, N as integer) as string�
�
�
StrCopy�
(S as string, Index as integer, Count as integer) as string


// Return Count bytes from string S from the position Index�
�
�
StrSet�
(ByRef S1 as string, Index as integer, S2 as string) as string


// copying string S2 to the string S1 from the position Index�
�
�
StrNSet�
(ByRef S1 as string, Index as integer, Count as integer,  


S2 as string) as string


// copying Count characters of the string S2 to the string S1 


// from the position Index�
�
�
StrUpper�
(S as string) as string�
�
�
StrLower�
(S as string) as string


�
�
�
�
�
�
�



3.3. Date function�
�
�
�
�
�
EncodeDate�
(Y as Integer, M as Integer, D as Integer ) as Date�
�
�
DecodeDate�
(D as Date, 


ByRef Year as integer, 


ByRef Month as Integer,


ByRef Day as Integer ) as Integer�
�
�
�
�
�
�
3.4. Data converting function�
�
�
�
�
�
FormatVal�
(FormatStr as string, Val as real ) as string�
�
�
Val�
(S as string) as real�
�
�
Str�
(Val as real) as string�
�
�
DateToStr�
(D as date) as string�
�
�
StrToDate�
(S as string) as date�
�
�
�
�
�
�
4. Constructions:





4.1.


FOR  variable = expression1 TO expression2 [STEP expression3]


NEXT [variable]





4.2.


DO (UNTIL/WHILE expression1)


LOOP 





4.3.


DO 


LOOP (UNTIL/WHILE expression1)





4.4.


IF expression1 THEN


[ELSEIF expression2]


[ELSEIF expression3]


…


[ELSE]


END IF





4.5.


SELECT CASE variable


CASE expression1 [ , expression2 [ ,…] ]


CASE expression3 [ , expression4 [ ,…] ]


CASE ELSE


END SELECT





4.6.


FUNCTION FuncName [ ( ParamList ) ] as [ TypeName ]


   FuncName = expression1


   …


   EXIT FUNCTION


   FuncName = expression2


   …


END FUNCTION





// ParamList:


//      [ByRef|ByVal] ParamName1 [as TypeName ], …





// Sample SB function:





function F1(ByVal N as integer) as integer


   if N > 0 then


      F1 = N * F1( N-1 )


   else


      F1 = 1


   end if


end function





// TypeName - can be one of the following:


// A function can be called recursive.





INTEGER


REAL


DOUBLE


STRING


DATE


BOOLEAN








4.7.


GOTO LabelName


…


LabelName:


…





4.8.


CLASS ClassName [ ( ParentClass ) ]


Type1 variable1


Type2 variable2


…


FUNCTION F1[ ( ParamList ) ] as Type3


…


END FUNCTION


FUNCTION FN[ ( ParamList ) ] as TypeN


…


END FUNCTION


END CLASS





// Type1 .. TypeN - any valid type





4.9.


// - 'C++'- style comments       





5. Properties:


All properties are for reading and writing at run/design-time.





Max_Count    


Maximum number of cycles  (anti-cycle value).





Max_Dimension


Maximum dimension of an array.





Sorce_DBMemo


Sorce_Memo


Sorce_File


Sorce_DataSource


Sorce_DataField


These properties point out to the Small Basic source code.


(One of them is necessary).





Code_File


Code_DataSource


Code_DataField


This properties point out to the place where p-code is kept. 


(Is not necessary).





Message_Panel


Message_Label


Panel and/or label for messages.


(Is not necessary).





Watch_Func


Watch_Var


Watch_Const


Watch_Code


Point out to the list-boxes for watching SB functions, variables, constants and p-code commands. (Is not necessary).





6. Public functions and procedures:





Function  


Add_Function( Name: ShortString; F_Addr: TSBFuncAddr; Np: integer ): integer;   





Adding a new function that has real return type.


Name - function name


F_Addr - the address of the function 


Np - Number of the parameters





Function  


Add_FunctionEx( Name: ShortString; F_Addr: TSBFuncAddrEx; Np: integer; Tp: byte ): integer;





Adding a new function that has any return type.


Name - function name


F_Addr - the address of the function 


Np - Number of the parameters


Tp - function return type. Can be one of the following:


SB_INTEGER


SB_REAL


SB_DOUBLE


SB_STRING


SB_DATE


SB_BOOLEAN





Function  Translate: integer;


Translating the Small basic source code to the intermediate p-code.





Function  Execute: integer;


Executing the SB program





Procedure Set_Value( VarName: ShortString; Index: integer; Value: real )  // old function


Procedure Set_integer( VarName: ShortString; Index: integer; Value: integer ) // new ver2.0


Procedure Set_double( VarName: ShortString; Index: integer; Value: double ) // - // -


Procedure Set_string( VarName: ShortString; Index: integer; Value: ShortString )


Procedure Set_date( VarName: ShortString; Index: integer; Value: TDateTime )


Procedure Set_boolean( VarName: ShortString; Index: integer; Value: boolean )





Set value of a variable.


These functions should be called just before calling the Execute procedure.


VarName: the name of a variable.


Index: is used if variable is an array (0-based index).


Value: Value of the variable





Function  Get_Value(  VarName: ShortString; Index: integer ) : real; // old function


Function  Get_integer(  VarName: ShortString; Index: integer ) : integer; // new ver2.0


Function  Get_double(  VarName: ShortString; Index: integer ) : double; // - // -


Function  Get_string(  VarName: ShortString; Index: integer ) : ShortString;


Function  Get_date(  VarName: ShortString; Index: integer ) : TDateTime;


Function  Get_boolean(  VarName: ShortString; Index: integer ) : boolean;





Getting value of a variable after executing SB program.


Name: the name of a variable.


Index: is used if variable is an array (0-based index).





Procedure Load_Code;


Is used for loading p-code before executing SB program. 


(Basically is called automatically).





Function Code_Count: integer;


Return the number of the SB p-code commands (for debugging purposes). 





Procedure Reset_all;


Clear and reset SB code. 





Function  Run_step( var Ip: integer; var flag_exit: boolean ): integer;


Executing the program by steps.





Procedure Fill_Watches;


Procedure Fill_CodeList;


Procedure Fill_FuncList;


Procedure Fill_VarList;


Procedure Fill_ConstList;


Filling the watches lists (only for debugging).





7. Separated functions:





Function Get_param_pointer( Data: TObject; Ip, Index: integer ): pointer





Returns the address of the parameter value.





Data - contains the list of the parameters


Ip - the 0-base number of the parameter in the parameters list


Index - is used if parameter is an array.





Remark:


It is necessary exactly to know the type of the actual parameter.


For this purpose there is the following function:





Function Get_param_type( Data: TObject; Ip: integer ): integer; 





This function returns the type of the parameter with index Ip in the parameter list (from 0).


Result should be one of the following:


SB_INTEGER


SB_REAL


SB_DOUBLE


SB_STRING


SB_DATE





Example:





function FUNC_SET_NULL( Data: TObject ): RSBResult;


type


   p_integer : ^integer;


   p_real: ^real;


   p_double : ^double;


   p_string: ^ShortString;


   p_date: ^TDateTime;


var 


   T1: integer;


   p: pointer;


begin


   T := Get_param_type( Data, 0 );


   p := Get_param_pointer( Data, 0, 0 );


   case T of


      SB_INTEGER : p_integer( p )^ := 0;


      SB_REAL : p_real( p )^ := 0;


      SB_DOUBLE : p_double( p )^ := 0;


      SB_STRING : p_string( p )^ := ‘’;


      SB_DATE : p_date( p )^ := 0;


   end;


   Result := Return_integer( 0 );


end;


…


// Adding the function…





SBasic1.Add_FunctionEx( ‘NULL', FUNC_SET_NULL, 1, _INTEGER );








Function Get_boolean( Data: TObject; Ip, Index: integer ): boolean;


Function Get_integer( Data: TObject; Ip, Index: integer ): integer;


Function Get_real( Data: TObject; Ip, Index: integer ): real;


Function Get_double( Data: TObject; Ip, Index: integer ): double;


Function Get_string( Data: TObject; Ip, Index: integer ): ShortString;


Function Get_date( Data: TObject; Ip, Index: integer ): TDateTime;





Getting a value of the parameter number Ip.





Function Return_boolean( new_val: boolean ): RSBResult;


Function Return_integer( new_val: integer ): RSBResult;


Function Return_real( new_val: real ): RSBResult;


Function Return_double( new_val: double ): RSBResult;


Function Return_string( new_val: ShortString ): RSBResult;


Function Return_date( new_val: TDateTime ): RSBResult;





Returning  a valuse to the SB program.





Type:


TSBFuncAddr = function( Data: TObject ): Real;


TSBFuncAddrEx = function( Data: TObject ): RSBResult;





A function of same type can be called from the SB program.


The 'Data' object contains the list of the input/output parameters.





8. Using





8.1. Put TSBasic component to the form.


8.2. Set one of the Source_… properties to link the component to source code control


8.3. Set one of the Code_… properties if you want keep the translated p-code in the file or database


8.4. If it is necessary, add a new function like here:





// Description of the new function


function FUNC_SET_COLOR( Data: TObject ): Real;


var  P1, P2, P3: pointer;


R, G, B: integer;


begin


P1 := Get_param_pointer( Data, 0, 0 ) ;


P2 := Get_param_pointer( Data, 1, 0 );


P3 := Get_param_pointer( Data, 2, 0 );


if (P1<>nil) and (P2<>nil) and (P3<>nil) then


begin


R  := Get_integer( Data, 0, 0 );


G  := Get_integer( Data, 1, 0 );


B  := Get_integer( Data, 2, 0 );


CanvasForm.Set_color( R, G, B );


end;


Result := 0;


end;





// Adding the new  function


SBasic1.Add_function( 'SET_COLOR', FUNC_SET_COLOR, 3 );





8.5. Translating the source code.





SBasic1.Translate;   





8.6. If you keep translated p-code separately, it is necessary to load one before executing:





Sbasic1.Load_Code;





8.7. Set variables:





//old function - adding real 


SBasic1.Set_value( VarName, 0, VarValue); 





// new functions ver 2.0


SBasic1.Set_integer( VarName1, 0, VarValue1 ); 


SBasic1.Set_reall( VarName2, 0, VarValue2 ); 


..


SBasic1.Set_date( VarNameN, 0, VarValueN ); 


..


	


8.8. Executing translated SB code:





SBasic1.Execute;





8.9. Getting results:





// old function - getting real value


VarValue1 := SBasic1.Get_value( VarName1, 0 ); 





// new functions ver 2.0


VarValue2 := SBasic1.Get_integer( VarName1, 0 ); 


..


VarValueN := SBasic1.Get_date( VarNameN, 0 ); 


..
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