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APPENDIX FOR THE PAPER TITLED AS 

“A New Cohesion Metric and Restructuring Technique for Object Oriented Paradigm”  

by (author names removed) 

1. First Example Class – Class1 

a. Original Class to be Restructured 
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class Class1 
{ 
private: 
  int stk[100]; 
  int top; 
  string funinvokes[100]; 
  int topInvok; 
  time_t rawtime; 
  int x1, y1, x2, y2; 
  void ErrorInSizeFunInvok() 
  { 
    cout<<"Index out of range!\n"; 
    cout<<"The Array has "<<topInvok 
  <<" elements.\n"; 
  } 
  void ErrorInSize() 
  { 
    cout<<"Index out of range!\n"; 
    cout<<"The Array has "<<top 
        <<" elements.\n"; 
  } 
public:   
  Class1(int left=0,int up=0,  
         int right=0,int bottom=0) 
  { 
    topInvok=0; 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Class1 invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    top=0; 
    x1=left; 
    y1=up; 
    x2=right; 
    y2=bottom; 
  } 
  ~Class1() {} 
  int Height()  
  {  
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Height invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    return (y2-y1);  
  } 
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  int Width()  
  {  
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Width invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    return (x2-x1);  
  } 
  int Area()  
  {  
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Area invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    int w=x2-x1; 
    int h=y2-y1; 
    int a=w*h; 
    return a;  
  } 
  int Perimeter()  
  {  
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Perimeter invoked:"; 
    temp+=t; 
    PushFunInvok(temp); 
    int w=x2-x1; 
    int h=y2-y1; 
    return 2*w+2*h; 
  } 
  void Clear()  
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Clear invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    top=0; 
  } 
  void printAllInvoks() 
  { 
    for(int i=0; i<topInvok; i++) 
    { 
      string temp=funinvokes[i]; 
      cout<<temp; 
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    } 
  } 
  void PushFunInvok(std::string str) 
  {   
    if (topInvok < 100)  
    {   
 funinvokes[topInvok]=str; 
 topInvok++; 
    } 
    else 
       ErrorInSizeFunInvok(); 
  } 
  void Push(int i)  
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Push invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    if (top < 100)  
    { 
 stk[top]=i; 
 top++; 
    } 
    else 
 ErrorInSize(); 
  } 
  int Pop()  
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Pop invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    if (top > 0) 
    {  
       top--; 
 int temp_int=stk[top];  
 return temp_int;  
    } 
    else 
    { 
 ErrorInSize(); 
 return -1; 
    } 
  } 
  int Size()  
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Size invoked: "; 
    temp+=t; 
    PushFunInvok(temp); 
    return top; 
  } 
}; 
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b. Restructuring Process 

DMClass1 = {stk, top, funinvokes, topInvok, 
         rawtime, x1, y1, x2, y2} 

stk 

STstkxClass1 ={116, 132} 
SL116xClass1  ={114, 116, 117, 120, 18, 19} 
SL132xClass1  ={129, 131, 132, 133, 137, 138, 18, 19} 
SLstkxClass1 = SL116xClass1   U   SL132xClass1  

                 ={114,116,117,120,18,19,129, 
                    131,132,133,137,138} 

top 

STtopxClass1 ={19,32,87,114,116,117,129, 
                     131,132,148} 
SL19xClass1  ={19} 
SL32xClass1  ={32} 
SL87xClass1  ={87} 
SL114xClass1  ={114,116,117,120,18,19} 
SL116xClass1  ={114,116,117,120,18,19} 
SL117xClass1  ={114,116,117,120,18,19} 
SL129xClass1  ={129,131,132,133,137,18,19,138} 
SL131xClass1  ={129,131,132,133,137,18,19,138} 
SL132xClass1  ={129,131,132,133,137,18,19,138} 
SL148xClass1  ={148} 
SLtopxClass1 = ⋃                           

 

                                 = {19,32,87,114,116,117,120,18, 
                          129,131,132,133,137,138,148} 
funinvok 
STfuninvokesxClass1 ={93, 101} 
SL93xClass1  ={91,93,94} 
SL101xClass1  ={99,101,102,105,12,13} 
SLfuninvokxClass1 = {91,93,94,99,101,102,105,12,13} 
topInvok 
STtopInvokxClass1 ={13,26,91,99,101,102} 
SL13xClass1  ={13} 
SL26xClass1  ={26} 
SL91xClass1  ={91,93,94} 
SL99xClass1  ={99,101,102,105,12,13} 
SL101xClass1  ={99,101,102,105,12,13} 
SL102xClass1  ={99,101,102,105,12,13} 
SLtopInvokxClass1 = {13,26,91,93,94, 
                           99,101,102,105,12} 

rawtime 

STrawtimexClass1 ={27,28,41,42,50,51,59,60,71,72, 
                          82,83,109,110,124,125,143,144} 
SL27xClass1  ={27} 
SL28xClass1  ={28,29,30,31,101,102,99,105,12,13} 

SL41xClass1  ={41} 
SL42xClass1  ={42,43,44,45,101,102,99,105,12,13} 
SL50xClass1  ={50} 
SL51xClass1  ={51,52,53,54,101,102,99,105,12,13} 
SL59xClass1  ={59} 
SL60xClass1  ={60,61,62,63,101,102,99,105,12,13} 
SL71xClass1  ={71} 
SL72xClass1  ={72,73,74,75,101,102,99,105,12,13} 
SL82xClass1  ={82} 
SL83xClass1  ={83,84,85,86,101,102,99,105,12,13} 
SL109xClass1  ={109} 
SL110xClass1  ={110,111,112,113,101, 
                      102,99,105,12,13} 
SL124xClass1  ={124} 
SL125xClass1  ={125,126,127,128,101, 
                      102,99,105,12,13} 
SL143xClass1  ={143} 
SL144xClass1  ={144,145,146,147,101, 
                      102,99,105,12,13} 
SLrawtimexClass1 ={27,28,29,30,31, 41,42,43,44,45,50, 
                          51,52,53,54,59, 60,61,62,63,71,72, 
                          73,74,75,82, 83,84,85,86, 109, 110, 
                          111,112,113, 124,125,126,127,128, 
                          143, 144,145,146,147, 101,102,99, 
                          105,12,13} 

x1 

STx1xClass1 ={33,55,64,76} 
SL33xClass1  ={33} 
SL55xClass1  ={55} 
SL64xClass1  ={64,65,66,67} 
SL76xClass1  ={76,77,78} 
SLx1xClass1 =={33,55,64,65,66,67,76,77,78} 

x2 

STx2xClass1 ={35,55,64,76} 
SL35xClass1  ={35} 
SL55xClass1  ={55} 
SL64xClass1  ={64,65,66,67} 
SL76xClass1  ={76,77,78} 
SLx2xClass1 =={35,55,64,65,66,67,76,77,78} 

y1 

STy1xClass1 ={34,46,65,77} 
SL34xClass1  ={34} 
SL46xClass1  ={46} 
SL65xClass1  ={64,65,66,67} 
SL77xClass1  ={76,77,78} 
SLy1xClass1 =={34,46,64,65,66,67,76,77,78} 
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y2 

STy2xClass1 ={36,46,65,77} 
SL36xClass1  ={36} 
SL46xClass1  ={46} 
SL65xClass1  ={64,65,66,67} 
SL77xClass1  ={76,77,78} 
SLy2xClass1 =={36,46,64,65,66,67,76,77,78} 

 

 

 

 

 

SLstkxClass1 ={114,116,117,120,18,19,129,131,132,133,137,138} 
SLtopxClass1={19,32,87,114,116,117,120,18,129,131,132,133,137,138,148} 
SLfuninvokxClass1 ={91,93,94,99,101,102,105,12,13} 
SLtopInvokxClass1 ={13,26,91,93,94,99,101,102,105,12} 
SLrawtimexClass1 ={27,28,29,30,31, 41,42,43,44,45, 50,51,52,53,54,59,60,61,62,63,71,72,73,74,75,82,83,84, 
                          85,86,109, 110,111,112,113, 124,125,126,127,128,143, 144,145,146,147,101,102,99,105, 
                         12,13} 
SLx1xClass1 ={33,55,64,65,66,67,76,77,78} 
SLx2xClass1 ={35,55,64,65,66,67,76,77,78} 
SLy1xClass1 ={34,46,64,65,66,67,76,77,78} 
SLy2xClass1 ={36,46,64,65,66,67,76,77,78} 
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stk ∩ ∩ Ø Ø Ø Ø Ø Ø Ø 
top ∩ ∩ Ø Ø Ø Ø Ø Ø Ø 
funinvok Ø Ø ∩ ∩ ∩ Ø Ø Ø Ø 
topInvok Ø Ø ∩ ∩ ∩ Ø Ø Ø Ø 
rawtime Ø Ø ∩ ∩ ∩ Ø Ø Ø Ø 
x1 Ø Ø Ø Ø Ø ∩ ∩ ∩ ∩ 
y1 Ø Ø Ø Ø Ø ∩ ∩ ∩ ∩ 
x2 Ø Ø Ø Ø Ø ∩ ∩ ∩ ∩ 
y2 Ø Ø Ø Ø Ø ∩ ∩ ∩ ∩ 

 

This table shows the intersections of slices of pairs of data members. Ø means the intersection is the 

empty set and ∩ means there are some elements in the intersection of the slices of two data members. 

From this table, we generated the DSG in Figure 8 of our paper. 
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c. Restructured Version of The Code and  

Restructured Original Class - Class1 
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class Class1 
{ 
 private:  
  New1* n1;  
  New2* n2;   
  New3* n3; 
  void ErrorInSizeFunInvok() 
  { 
 n2->fun2_1(); 
  } 
  void ErrorInSize() 
  { 
 n1->fun1_1(); 
  } 
 public:   
  Class1(int left=0,int up=0,  
         int right=0,int bottom=0) 
  { 
   n1=new New1(); 
   n2=new New2();  
   n3=new New3(left,up,right,bottom); 
  } 
  ~Class1() {} 
  int Height() 
  { 
    n2->fun2_2(); 
    return n3->fun3_1(); 
  }   
  int Width() 
  { 
    n2->fun2_3(); 
    return n3->fun3_2(); 
  }  
  int Area() 
  { 
    n2->fun2_4();     
    return n3->fun3_3(); 
  } 
  int Perimeter() 
  { 
    n2->fun2_5();     
    return n3->fun3_4(); 
  } 
  void Clear() 
  { 
    n2->fun2_6(); 
    n1->fun1_2(); 
  } 
  void printAllInvoks() 
  { 
    n2->fun2_7(); 
  } 
  void PushFunInvok(std::string str) 
  { 
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    n2->fun2_8(str); 
  } 
  void Push(int i) 
  { 
    n2->fun2_9(); 
    n1->fun1_3(i); 
  } 
  int Pop() 
  { 
    n2->fun2_10(); 
    return n1->fun1_4(); 
  } 
  int Size() 
  { 
    n2->fun2_11(); 
    return n1->fun1_5(); 
  } 
}; 

Extracted Class 1 
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class New1 
{ 
 private: 
  int stk[100]; 
  int top; 
 public: 
  New1() 
  {  
    top=0; 
  } 
  void fun1_1() 
  { 
    cout<<"Index out of range!\n"; 
    cout<<"The Array has "<<top 
            <<" elements.\n"; 
  }  
  void fun1_2() 
  { 
 top=0; 
  }  
  void fun1_3(int i) 
  { 
 if (top < 100)  
 { 
  stk[top]=i; 
  top++; 
 } 
 else 
  fun1_1(); 
  } 
  int fun1_4() 
  { 
    if (top > 0) 
    {  
 top--; 
 int temp_int=stk[top]; 
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 return temp_int;  
    } 
    else 
    { 
 fun1_1(); 
 return -1; 
    } 
  } 
  int fun1_5() 
  { 
    return top;  
  } 
}; 

Extracted Class 2 
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class New2 
{ 
  private: 
    string funinvokes[100]; 
    int topInvok; 
    time_t rawtime; 
  public: 
  New2() 
  { 
    topInvok=0; 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Class1 invoked: "; 
    temp+=t; 
    fun2_8(temp); 
  }  
  void fun2_1() 
  { 
     cout<<"Index out of range!\n"; 
     cout<<"The Array has "<<topInvok 
         <<" elements.\n"; 
  } 
  void fun2_2() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Height invoked: "; 
    temp+=t; 
    fun2_8(temp); 
  } 
  void fun2_3() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Width invoked: "; 
    temp+=t; 
    fun2_8(temp); 
  } 
  void fun2_4() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Area invoked: "; 
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    temp+=t; 
    fun2_8(temp); 
  } 
  void fun2_5() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Perimeter invoked:"; 
    temp+=t; 
    fun2_8(temp); 
  } 
  void fun2_6() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Clear invoked: "; 
    temp+=t; 
    fun2_8(temp); 
    } 
  void fun2_7() 
  { 
    for(int i=0; i<topInvok; i++) 
    { 
 string temp=funinvokes[i]; 
 cout<<temp; 
    } 
  } 
  void fun2_8(string str) 
  { 
    if (topInvok < 100)  
    {     
 funinvokes[topInvok]=str; 
 topInvok++; 
    } 
    else 
 fun2_1(); 
  } 
  void fun2_9() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Push invoked: "; 
    temp+=t; 
    fun2_8(temp); 
  } 
  void fun2_10() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Pop invoked: "; 
    temp+=t; 
    fun2_8(temp); 
  } 
  void fun2_11() 
  { 
    time ( &rawtime ); 
    string t=string(ctime(&rawtime)); 
    string temp="Size invoked: "; 
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    temp+=t; 
    fun2_8(temp); 
  } 
}; 

Extracted Class 3 
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class New3 
{ 
  private: 
    int x1, y1, x2, y2; 
  public: 
  New3(int left,int up,  
       int right,int bottom) 
  { 
    x1=left; 
    y1=up; 
    x2=right; 
    y2=bottom; 
  } 
  int fun3_1() 
  { 
    return (y2-y1); 
  } 
  int fun3_2() 
  { 
    return (x2-x1); 
  } 
  int fun3_3() 
  { 
    int w=x2-x1; 
    int h=y2-y1; 
    int a=w*h; 
    return a;  
  } 
  int fun3_4() 
  { 
    int w=x2-x1; 
    int h=y2-y1; 
    return 2*w+2*h; 
  } 
}; 

 

Notice that these three classes are not 

dependent on the original class that they were 

extracted from, therefore they are reusable. 

Following is the client code that we run on both 

of the versions of the code to verify that our 

restructuring does not alter program’s 

functional behavior.  

 

 

Client Code 
#include "Original.h" 
int main() 
{ 
 Class1 c(10,10,15,15); 
 for(int i=0; i<1000; i++)  
    for(int j=0; j<10000; j++); 
cout<<"Area= "<<c.Area()<<"\n"; 
cout<<"Height= "<<c.Height()<<"\n"; 
cout<<"Perimeter= "<<c.Perimeter()<<"\n"; 
cout<<"Width= "<<c.Width()<<"\n"; 
  for(int i=0; i<10000; i++)  
    for(int j=0; j<10000; j++); 
c.Push(8); 
c.Push(0); 
  for(int i=0; i<10000; i++)  
    for(int j=0; j<1000; j++); 
c.Push(10); 
cout<<"Pop= "<<c.Pop()<<"\n"; 
   for(int i=0; i<10000; i++)  
    for(int j=0; j<10000; j++); 
cout<<"Pop= "<<c.Pop()<<"\n"; 
cout<<"Pop= "<<c.Pop()<<"\n"; 
   for(int i=0; i<10000; i++)  
    for(int j=0; j<10000; j++); 
c.Perimeter(); 
cout<<"Pop= "<<c.Pop()<<"\n"; 
   for(int i=0; i<10000; i++)  
    for(int j=0; j<10000; j++); 
c.printAllInvoks(); 
   return 0; 
} 

Please verify that the following two outputs 

generated from running this client code using 

both original and restructured versions are 

functionally identical.  

Output Using Original Code 
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Output Using Restructured Code 

 
 

 

 

 

 

 

 

 

 

 

 

2. Second Example Class – Toker 
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class Toker 
{ 
  public: 
  enum mode { code, xml, custom }; 
  Toker(const std::string& src = "", bool isFile = true) 
  { 
     prevprevChar=prevChar=currChar=numLines=braceCount=nextChar=0; 
     doReturnComments=EndQuoteCounter=false;  
     doReturnSingleQuotesAsToken=true; 
     pIn=0; 
     _state=default_state; 
    if(src.length() > 0) 
    { 
      if(!attach(src, isFile)) 
      { 
        std::string temp = std::string("can't open ") + src; 
        throw std::exception(temp.c_str()); 
      } 
    } 
    scTok = "()[]{};.\n"; 
    if(_mode == xml) 
    scTok = "<>!" + scTok; 
  } 
  ~Toker() 
  { 
    if(pIn) 
    { 
      pIn->clear(); 
      std::ifstream* pFs = dynamic_cast<std::ifstream*>(pIn); 
      if(pFs) 
      { 
        pFs->close(); 
      } 
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      delete pIn; 
    } 
  } 
  void setMode(mode md) 
  {  
    _mode = md;  
    scTok = "()[]{};.\n"; 
    if(_mode == xml) 
      scTok = "<>!" + scTok; 
  } 
  void setSingleCharTokens(std::string tokChars) 
  {  
    _mode = custom;  
    scTok = tokChars; 
  } 
  bool attach(const std::string& filename, bool isFile = true) 
  { 
    if(pIn && isFile) 
    { 
      pIn->clear(); 
      std::ifstream* pFs = dynamic_cast<std::ifstream*>(pIn); 
      if(pFs) 
      { 
        pFs->close(); 
      } 
    } 
    if(isFile) 
      pIn = new std::ifstream(filename.c_str()); 
    else 
      pIn = new std::istringstream(filename.c_str()); 
    return pIn->good(); 
  } 
  std::string getTok() 
  { 
    std::string tok = ""; 
    stripWhiteSpace(); 
    if(isSingleCharTok(nextChar)) 
    { 
      getChar(); 
      tok.append(1,currChar); 
      return tok; 
    } 
    do 
    { 
      if(isFileEnd()) 
        return tok; 
      getChar(); 
      if(isBeginComment()) 
      { 
        if(tok.length() > 0) 
        { 
          this->putback(currChar); 
          return tok; 
        } 
        tok = eatComment(); 
        if(doReturnComments) 
          return tok; 
        else 
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        { 
          tok = ""; 
          continue; 
        } 
      } 
      if(isBeginQuote()) 
      { 
        if(tok.length() > 0) 
        { 
          this->putback(currChar); 
          return tok; 
        } 
        tok = eatQuote(); 
        return tok; 
      } 
      if(!isspace(currChar)) 
        tok.append(1,currChar); 
    }  while(!isTokEnd() || tok.length() == 0); 
    return tok; 
  } 
  void returnComments(bool doReturn = true) 
  { 
    doReturnComments = doReturn; 
  } 
  void returnSingleQuotedStringAsToken(bool doCollect=true) 
  {  
    doReturnSingleQuotesAsToken = doCollect;  
    scTok += "\'"; 
  } 
  int& lines() 
  {  
    return numLines;  
  } 
  int  braceLevel() 
  { 
    return braceCount;  
  } 
  bool isFileEnd() 
  {  
    return (nextChar == -1);  
  } 
  int  peek() 
  { 
    if(putbacks.size() > 0) 
      return putbacks[putbacks.size()-1]; 
    else 
      return pIn->peek(); 
}// peek at next char (not token) 
  void putback(int ch) 
  { 
    putbacks.push_back(ch); 
    nextChar = ch; 
    currChar = prevChar; 
    prevChar = prevprevChar; 
  }  // put back char on stream (not token) 
  enum state { default_state, comment_state, quote_state }; 
 
private: 
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  std::istream* pIn; 
  char prevprevChar, prevChar, currChar, nextChar; 
  std::string scTok; 
  std::vector<char> putbacks; 
  int numLines; 
  int braceCount; 
  bool doReturnComments; 
  bool doReturnSingleQuotesAsToken; 
  bool aCppComment; 
  enum state _state; 
  mode _mode; 
  bool EndQuoteCounter; 
  bool aSingleQuote; 
  // private helper functions 
  int  get() 
  { 
    if(putbacks.size() > 0) 
    { 
      char ch = putbacks.front(); 
      putbacks.pop_back(); 
      return ch; 
    } 
    return pIn->get(); 
  } 
  bool getChar() 
  { 
    char oldNext = nextChar; 
    prevprevChar = prevChar; 
    prevChar = currChar; 
    currChar = this->get(); 
    nextChar = this->peek(); 
    _ASSERT(currChar == oldNext || oldNext == 0); 
    if(currChar == '\n') 
      ++numLines; 
    if(currChar == '{' && _state == default_state) 
      ++braceCount; 
    if(currChar == '}' && _state == default_state) 
      --braceCount; 
    return !pIn->eof(); 
  } 
  bool isSingleCharTok(char ch) 
  { 
    if(scTok.find(ch) < scTok.length()) 
      return true; 
    return false; 
  } 
  bool isTokEnd() 
 { 
    if(isspace(nextChar)) 
      return true; 
    if(isSingleCharTok(nextChar) || isSingleCharTok(currChar)) 
      return true; 
    if(isIdentifierChar(currChar) && !isIdentifierChar(nextChar)) 
      return true; 
    if(!isIdentifierChar(currChar) && isIdentifierChar(nextChar)) 
      return true; 
    if(isFileEnd()) 
      return true; 
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    return false; 
  } 
  void stripWhiteSpace() 
  { 
    if(nextChar == '\n') 
      return; 
    while(isspace(nextChar) && nextChar != '\n') 
    { 
      getChar(); 
    } 
  } 
  bool isIdentifierChar(char ch) 
  { 
    if(isalpha(ch) || ch == '_' || isdigit(ch)) 
      return true; 
    return false; 
  } 
  bool isBeginComment() 
  { 
    if(prevChar != '\\' && currChar == '/' && nextChar == '*') 
    { 
      aCppComment = false; 
      return true; 
    } 
    if(prevChar != '\\' && currChar == '/' && nextChar == '/') 
    { 
      aCppComment = true; 
      return true; 
    } 
    return false; 
  } 
  bool isEndComment() 
  { 
    if(aCppComment && currChar != '\\' && nextChar == '\n') 
        return true; 
    if(!aCppComment && prevChar != '\\' && currChar == '*' && nextChar == '/') 
      return true; 
    return false; 
  } 
  std::string eatComment() 
  { 
    _state = comment_state; 
    std::string tok(1,currChar); 
    while(!isEndComment() && pIn->good()) 
    { 
      getChar(); 
      tok.append(1,currChar); 
    }  
    if(!aCppComment) 
    { 
      getChar(); 
      tok.append(1,currChar); 
    } 
    _state = default_state; 
    return tok; 
  } 
  bool isBeginQuote() 
  { 
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    if(prevChar != '\\' && currChar == '\'' && doReturnSingleQuotesAsToken) 
    { 
      aSingleQuote = true; 
      return true; 
    } 
    if(prevChar != '\\' && currChar == '\"') 
    { 
      aSingleQuote = false; 
      return true; 
    } 
    return false;  
  } 
  bool isEndQuote() 
  { 
    if(currChar == '\\') 
    { 
      if(prevChar=='\\') 
        EndQuoteCounter = !EndQuoteCounter; 
     else 
        EndQuoteCounter = false; 
    } 
    else 
      EndQuoteCounter = true; 
    if(prevChar == '\\' || currChar != '\\') 
    { 
      if(aSingleQuote && nextChar == '\'' && EndQuoteCounter) 
      { 
        EndQuoteCounter = false; 
        return true; 
      } 
      if(!aSingleQuote && nextChar == '\"' && EndQuoteCounter) 
      { 
        EndQuoteCounter = false; 
        return true; 
      } 
    } 
    return false; 
  } 
  std::string eatQuote() 
  { 
    _state = quote_state; 
    std::string tok(1,currChar); 
    while(!isEndQuote()) 
    { 
      getChar(); 
      tok.append(1,currChar); 
    } 
    getChar(); 
    tok.append(1,currChar); 
    _state = default_state; 
    return tok; 
  } 
  // prohibit copying and assignment 
  Toker(const Toker &tkr); 
  Toker& operator=(const Toker&); 
}; 

 


