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Produtividade
• O Compilador Breder foi desenvolvido em Java, apresentando assim uma 

grande produtividade no seu crescimento. Assim, toda nova funcionalidade, 
possui um prazo muito curto para ser desenvolvido. 

• Porém, a Máquina Virtual Breder foi implementada na Linguagem C Ansi. 
Dessa forma, o seu desenvolvimento é bem mais lento, devido a falta de 
facilidades que a Linguagem possui. Além disso, em certas situações, fica 
muito difícil deputar a execução. 

• A documentação só acompanhou o desenvolvimento, logo após a 
implementações das estruturas básicas da Linguagem.
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Hello World
[java] : public class HelloWorld { 

 public static void main(String[] list) { 

  System.out.println(“Hello World”); 

 } 

} 

[breder] : public class HelloWorld { 

 public static void main(IList<String> list) { 

  Console.println(“Hello World”); 

 } 

} 



Not Null - Motivação
[java] : public class Test { 

 public static void main(IList<String> list) { 

  name = “test”; 

  Integer index = name.indexOf(‘a’); 

  name = name.substring(0, index); 

 } 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Test.test(1); 

  Test.test(null); 

 } 

 public static void test(Number i) {} 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Test.test(1); 

  Test.test(null); // Fail 

 } 

 public static void test(notnull Number i) {} 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = 1; 

  Test.test(i); 

  i = null; 

  Test.test(i); // Fail 

 } 

 public static void test(notnull Number i) {} 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = 1; 

  Test.test1(i); 

 } 

 public static void test1(notnull Number i) { 

  Test.test2(i); 

 } 

 public static void test2(notnull Number i) {} 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = 1; 

  Test.test1(i); 

 } 

 public static void test1(Number i) { 

  Test.test2(i); // Fail 

 } 

 public static void test2(notnull Number i) {} 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = test2(); 

  Test.test1(i); 

 } 

 public static void test1(notnull Number i) {} 

 public static notnull Number test2() { return 1; } 

} 



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = test2(); 

  Test.test1(i); // Fail 

 } 

 public static void test1(notnull Number i) {} 

 public static Number test2() { return 1; } 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = test2(); 

  i.toString(); // Fail 

 } 

 public static Number test2() { return 1; } 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = test2(); 

  if (i != null) { i.toString(); } 

 } 

 public static Number test2() { return 1; } 

}



Not Null
public class Test { 

 public static void main(IList<String> list) { 

  Number i = test2(); 

  i = (notnull Number) i; 

  i.toString(); 

 } 

 public static Number test2() { return 1; } 

}



Operator
public class Test { 
 public static void main(IList<String> list) { 

   Test t = new Test(); 
   t = t + t; 
 } 
 public notnull Test sum(notnull Test t) { 
   return t; 
 } 
}



Operator
public class Test { 
 public static void main(IList<String> list) { 

   Test t = new Test(); 
   t = t + t * t; 
 } 
 public notnull Test sum(notnull Test t) { return t; } 
 public notnull Test mul(notnull Test t) { return t; } 
}



Operator
public class Test { 
 public static void main(IList<String> list) { 

   Test t = new Test(); 
   if (t == t) {} 
   if (t != t) {} 
 } 
 public notnull Test equal(notnull Test t) { 
   return t; 
 } 

}



Operator
public class Test { 
 public static void main(IList<String> list) { 

   Test t = new Test(); 
   if (t >= t) {} 
 } 
 public notnull Boolean highequal(notnull Test t) { 
   return true; 
 } 
}



Interval
public class Test { 
 public static void main(IList<String> list) { 

   IInterval i = [1:2]; 
   IInterval i = [1:2 ; 3]; 
   IInterval i = [1:2 ; 3 ; 4:5 ] + [6] – [3]; 
   IInterval i = [1:]; 
   IInterval i = [1:-1]; 
   IInterval i = [-2:-1 ; 1]; 
   IInterval i = [:] – [Math.second(*)]; 

 } 
}



Interval
public class Test { 
 public static void main(IList<String> list) { 

   IList<String> l = new ArrayList<String>(); 
   l.add(5, 10, 15, 20, 25, 30); 
   Console.println(l[2:-2]); 
   for (Index n : l[[2:-2] + [1] + [-1]]) {} 
  } 
}



Interval
public class Test { 
 public static void test(Ilist<String> l, IInterval i) { 

   for (Index n : l[i]) {} 
 } 
 public static void main(IList<String> list) { 
   Test.test(list, [2:-2] + [1] + [-1]); 
   Test.test(list, [:] / [1]); 
 } 
}



Interval
public class Test { 
 public static void main(IList<String> list) { 

   List<Index> a = new ArrayList<Index>().add(5,6,7,8); 
   List<Index> b = (a[2,-2] + a[1]) / a[1]; 
 } 
}



Dynamic Type
public class Test { 

 public statitc notnull Index, String test() { 

  return 1, null; 

 } 

 public static void main(IList<String> list) { 

  <notnull Index index, String value> i = Test.test(); 

  Console.println(i.index); 

  Console.println(i.value); 

 } 

}



Block Return
[java] : List<String> list = (…) 
Integer index = null; String value = null; 

for (Integer i = 0 ; i < list.size() ; i++) { 
 if (list.get(i).equal(“test”)) { 
   index = i; 
   value = list.get(i); 
   break; 
 } 
}



Block Return
IList<String> list = (…) 
Index index, String value = { 

 for (Index i = 1, list.size()) { 
   if (list.get(i) == “test”) { 
    breturn i, list.get(i);  
   } 
 } 
}



Block Finally
• If {} finally {} 
• For (…) {} finally {} 

• Repeat (…) {} finally {} 
• While (…) {} finally {} 
• public void test () {} finally {} 

• {} finally {} 
• { {} finally {} } finally {}



Singleton
public class Test {} 
public object Test.instance { 

  public void test() {} 
} 

public static void main(IList<String> list) { 
  Test.instance.test(); 
}



Singleton
public class Test {} 
public object Test.instance { 

  public void test() {} 
} 
public object Test.instance2 extends Test.instance {} 

public static void main(IList<String> list) { 
  Test.instance.test(); 
  Test.instance2.test(); 

}



Dynamic Method
public class Test { 
  public void test() {} 

} 

public static void main(IList<String> list) { 
  Method<><> method = Test.test<><>; 
}



Dynamic Method
public class Test { 
  public Index test() { return null; } 

} 

public static void main(IList<String> list) { 
  Method<Index><> m = Test.test<Index><>; 
}



Dynamic Method
public class Test { 
  public notnull Index test() { return 1; } 

} 

public static void main(IList<String> list) { 
  Method<notnull Index><> m = Test.test<Index><>; 
}



Dynamic Method
public class Test { 
  public Index, Index test() { return 1, 2; } 

} 

public static void main(IList<String> list) { 
  Method<Index, Index><> m = Test.test<Index, Index><>; 
}



Dynamic Method
public class Test { 
  public void test(Index i) {} 

} 

public static void main(IList<String> list) { 
  Method<><Index> m = Test.test<><Index>; 
}



Dynamic Method
public class Test { 
  public void test(notnull Index i) {} 

} 

public static void main(IList<String> list) { 
  Method<><notnull Index> m = Test.test<><Index>; 
}



Dynamic Method
public class Test { 
  public Index test() { return null; } 

} 

public static void main(IList<String> list) { 
  Method<Index><> m = Test.test<Index><>; 
  Index i = m(); 
}



Dynamic Method
public class Test { 
  public void test(Index i) {} 

} 

public static void main(IList<String> list) { 
  Method<><Index> m = Test.test<><Index>; 
  m(1); 
}



Dynamic Method
public static void main(IList<String> list) { 
  new Method<notnull Index><> { 

    return 1;  
  }(); 
}



Dynamic Method
public static void main(IList<String> list) { 
  Method<><Index> method = new Method<><Index i> { 

    Console.println(i); 
  } 
  method(5); 
}



Dynamic Method
public class Test { 
  public void test (Index i) { Console.println(“old”); } 

} 
public static void main(IList<String> list) { 
  Test t = new Test(); 
  t.test<><> = new Method<><Index i> { 
    Console.println(“new”); 
  } 
  t.test(); 

}



Injection of Method
public plugin String { 
  public String[] myDiv() { 

    return null; 
  } 
} 

public static void main(IList<String> list) { 
  String[] str = “test”.myDiv(); 
}



Injection of Method
public plugin String { 
  public String toString() { return null; } // Fail 

}



Injection of Method
[My.bar] : 
public plugin String { 

  public String[] myDiv() { return null; } 
} 

[Other.bar] : 
public static void main(IList<String> list) { 
  String[] str = “test”.myDiv(); // Fail 
}



Field of Method
public notnull Index test () { 
  private Index i; 

  if (i == null) { i = 1; } 
  return this.i; 
} 

public notnull Index test () { 
  private notnull Index i = 1; 
  return this.i; 

}



C Together
[c]  : int xyz_Test$print(b_vm_t*) {  
  printf(“test”);  

  return B_BNI_SUCESS;  
} 
[breder] : package xyz; 
public class Test {  
  public native void print();  
  public static void main(IList<String> list) { 
    new Test().println(); 

  } 
}



Lua Together
[lua]  : function xyz_Test$print(bvm) print(’test') end 
[breder] : package xyz; 

public class Test {  
  public lua void print();  
  public static void main(IList<String> list) { 
    new Test().println(); 
  } 
}



Java Together
[java]  : package xyz; 
public class Test { 

  public void print() { System.out.print(“test”); } 
} 
[breder] : package xyz; 
public class Test {  
  public java void print();  
  public static void main(IList<String> list) { 
    new Test().println(); 

  } 
}



Cuda Together
[breder] : public class Test { 
  public cuda void print(notnull Natural grid, notnull Natural 

block, notnull Natural thread, notnull Natural size) { 
    Natural i = block * size + thread; 
    if (thread > 1) this.print(grid, block, thread-1); 
  } 
  public static void main(IList<String> list) { 
    new Test().print(2, 3, 4, 10); 
  } 

}



Update Object
public class TestA {} 
public class TestB extends TestA {} 

public class TestC extends TestB {} 
public static void main(IList<String> list) { 
  TestA ta = new TestA(); 
  TestB tb = update TestB(ta)(); 
  TestC tc = update TestC(ta)(); 
  TestC tcc = update TestC(tb)(); 
}



Hierarchy Package
package breder.util; 
public class ArrayList<E> implements IList<E> {…} 

package xyz; 
Public class XYZ { 
 public static void main(IList<String> list) { 
  ArrayList<Number> list = new ArrayList<Number>(); 
 } 
}



Hierarchy Package
package breder.util; 
public class ArrayList<E> implements *IList<E> {…} 

package xyz; 
Public class XYZ { 
 public static void main(IList<String> list) { 
  IList<Number> list = new ArrayList<Number>(); 
 } 
}



Hierarchy Package
package breder.util; 
public class ArrayList<E> implements *IList<E>, IMap<E,E> 

{…} 

package xyz; 
Public class XYZ { 
 public static void main(IList<String> list) { 
  IList<Number> list = new ArrayList<Number>(); 
 } 

}



Hierarchy Package
package breder.util; 
public class ArrayList<E> implements *IList<E>, IMap<E,E> 

{…} 

package breder.util; 
Public class XYZ { 
 public static void main(IList<String> list) { 
  IMap<Number,Number> list = new ArrayList<Number>(); 
 } 

}



Demo
• Ambiente de Teste 
• Ambiente de Depuração 
• Framework Gráfico 
• Installer 
• Hello World
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