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Object-oriented design and implementation for multi-type mixed operation
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Abstract: Through studying multi-type arithmetic in many systems, it is found that the existing solutions are not flexible.

Process-oriented solution and two potential object-oriented solutions were given and their shortages were analyzed. To achieve

flexibility, reusability, maintainability and efficiency, a two-layer virtual table object-oriented solution was proposed based on

agile design policy and the Open-Closed Principle ( OCP). Analysis shows that the solution is relatively good.
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a =35;

b =1.0;

s = "ab";

c=a % b; //e=5.0;
d =a * s // d ="ababababab";
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SymbolObj * multiply( SymbolObj = lhs, SymbolObj = rhs)
{ if (lhs —>type == INT)
{ if (ths —>type == INT)
{ ... / % Do something to process Int * Int*/
}
else if (ths —>type == FRACTION)
{ .. / % Do something to process Int * FRACTION = /
}
}
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class Symbol
{ public:
virtual Symbol * multiply( Symbol # other, bool reversed =
false) =0;
virtual ~ Symbol() {}
}s
Symbol * Int :: multiply( Symbol #* other, bool reversed)
{ if (typeid( * other) == typeid(Int))
{.../ * Do something to process Int = Int %/}
else if (reversed == true)
throw UnSupportedOp( " = ") ;
else
return other —> multiply( this, true);
}
Symbol * Fraction :: multiply( Symbol #* other, bool reversed)
{ if (typeid( * other) == typeid(Int))
{.../ % Do something to process Fraction * Int %/}
else if ( typeid( * other) == typeid( Fraction))
{ .../ * Do something to process Fraction % Fraction * /}

else if (reversed == true)

throw UnSupportedOp( " * ");
else

return other —> multiply( this, true) ;

}
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Symbol * String :: multpily( Symbol * other, bool reversed)
{ const type_info & objectType = typeid( * other);
if (objectType == typeid(Int))
{.../ = Do something to process String * Int % /}
else if (reversed == true)
throw UnSupportedOp( ) ;
else

return other —> multpily( this, true) ;

}
Symbol # Polynomial :: multpily( Symbol # other, bool reversed)

{ const type_info & objectType = typeid( * other);
if (objectType == typeid( Int))
{.../ = Do something to process Polynomial * Int */}
else if (objectType == typeid( Fraction))
{.../ = Process Polynomial * Fraction * /}
else if (reversed == true)
throw UnSupportedOp( ) ;
else
return other —> multpily( this, true) ;

}
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class Fraction;

class String;

class Int;

class Symbol

{ public:

virtual Symbol * multiply( Symbol * other, bool reversed =
false) = 0;
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virtual Symbol * multiply(Int * other, bool reversed =
false) = 0;
virtual Symbol # multiply( Fraction #* other, bool reversed =
false) =0;
virtual Symbol % multiply(String % other, bool reversed =
false) = 0;
virtual ~ Symbol() {}
llass Int : public Symbol
{ public:
Symbol * multiply( Symbol #* other, bool reversed)
{ other —> muliiply ( »* this, !reversed); }
Symbol * multiply( Int * other, bool reversed = false);
Symbol * multiply( Fraction * other, bool reversed = false);
Symbol * multiply( String * other, bool reversed = false);
llass Fraction : public Symbol
{ public:
Symbol * multiply( Symbol # other, bool reversed);
Symbol * multiply(Int % other, bool reversed = false);
Symbol * multiply( Fraction * other, bool reversed = false);
Symbol * multiply( String * other, bool reversed = false);
ilass String : public Symbol
{ public:
Symbol * multiply( Symbol #* other, bool reversed);
Symbol * multiply(Int % other, bool reversed = false);
Symbol * multiply( Fraction * other, bool reversed = false);
Symbol * multiply( String * other, bool reversed = false) ;
}5
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class Symbol
{ public:
virtual Symbol * multiply ( Symbol # other, bool reversed =
false) = 0;
virtual ~ Symbol() {}
}5

class Fraction :

public Symbol{

typedef Symbol % (Fraction :: % MulFuncPir) ( Symbol * other);
typedef map < const type_info * , MulFuncPir > MulMap;
static MulMap initMap() ;
static MulFuncPtr lookMulFuncPtr( Symbol =* other) ;
public:
Symbol #* multiply( Symbol # other, bool reversed = false);
Symbol * mullnt( Symbol * other);
Symbol #* mulFraction( Symbol * other);
}5
Symbol # Fraction :: multiply( Symbol % other, bool reversed ) {
MulFuncPir mpir = lookMulFuncPir( other) ;
if ( mptr)
return ( this —> * mpir) ( other) ;
else if (reversed == false)
return other —> multiply( this, true) ;
else
throw UnSupportedOp() ;
}
Fraction :: MulMap Fraction :: initMap( ) {
MulMap map;
map| &typeid( Int)] = &mullnt;
map[ &typeid( Fraction)] = &mulFraction;
return map;
}
Fraction :: MulFuncPir Fraction :: lookMulFuncPtr( Symbol s other) {
static MulMap mulMap( initMap( ) ) ;
MulMap :: iterator funcEntry = mulMap. find( &typeid( * other) ) ;
if (funcEntry == mulMap. end()) return NULL;
return funcEntry —> second;
}
class Int : public Symbol
{ typedef Symbol % (Int: % MulFuncPir) (Symbol * other);
typedef map < const type_info * , MulFuncPir > MulMap;
static MulMap initMap( ) ;
static MulFuncPir lookMulFuncPir( Symbol * other) ;
public:
Symbol * multiply( Symbol #* other, bool reversed = false);
Symbol * mullnt( Symbol s other);
}5
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"Object reference to RSLinx OPC interface

Private MyOPCServer As RSLinxOPCAutomation. OPCServer
"Object reference to an OPCGroup

Private WithEvents MyOPCGroup As RSLinxOPCAutomation.
OPCGroup

MyOPCServer. Connect "RSLinx Remote OPC Server",
sRemoteMachine

Set MyOPCGroup = MyOPCServer. OPCGroups. Add( "OPCDemo")

Dim 0OPClItem As RSLinxOPCAutomation. OPCltem
MyOPCGroup. OPCltems. AddItems lIndex, arltemIDs,

arClientHandles, arServerHandles, arErrors

MyOPCServer. OPCGroups. RemoveAll
Set MyOPCGroup = Nothing
MyOPCServer. Disconnect
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