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Implementation 

Specification 
•  Monitors 
•  Semaphores 
•  Implementation of 
    mutual exclusion 
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monitor body Simple_Resource is  -- NOT Ada 95 
  Resource_Max : constant := 8; 
  R : Integer range 0..Resource_Max := Resource_Max; 
  CR : condition_variable; 

  procedure Acquire is 
  begin     if R = 0 then Wait(CR); end if; 
    R := R - 1;   end Acquire; 
  procedure Release is   begin 
    R := R + 1; 
    Send(CR); 
  end Release; 
end Simple_Resource; 
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This method does not work for multi-processor systems! 
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procedure Main is 
  task A;         task B;       
  task body A is 
  begin     loop 
      Disable_Interrupts;   -- turn off interrupt handling 
      ...     -- critical region 
      Enable_Interrupts;   -- A leaves critical region       ...     -- remaining program code     end loop;  
  end A; 
  task body B is   begin 
    loop 
      Disable_Interrupts;   -- turn off interrupt handling 
      ...     -- critical region 
      Enable_Interrupts;   -- B leaves critical region       ...     -- remaining program code 
    end loop;    end B; 
begin 
  null; end Main; 

procedure Main is 
  lock : Boolean := false;   -- shared flag 
  task A;         task B;       
  task body A is     previous : Boolean; 
  begin     loop 
      loop         testandset(lock, previous); -- A waits if critical region is busy 
       exit when not previous;          end loop;  
      ...     -- critical region 
      lock := false;    -- A leaves critical region       ...     -- remaining program code 
    end loop;    end A; 
   .    .    . 

   .    .    . 
  task body B is 
    previous : Boolean; 
  begin     loop       loop 
        testandset(lock, previous); -- B waits if critical region is busy 
       exit when not previous;    
      end loop;  
      ...     -- critical region 
      lock := false;    -- B leaves critical region       ...     -- remaining program code     end loop; 
  end B; 
begin   null; 
end Main; 



EDA222/DIT161 – Real-Time Systems, Chalmers/GU, 2010/2011                                                             Lecture #7 
Updated January 30, 2011 

5 



EDA222/DIT161 – Real-Time Systems, Chalmers/GU, 2010/2011                                                             Lecture #7 
Updated January 30, 2011 

6 

   .    .    . 
  task body B is   begin 
    loop       in2 := true;    -- attempt to enter 
      while in1 loop    -- examine if A makes an attempt         if turn = 1 then   -- examine whose turn 
          in2 := false;   -- allow A to enter           while turn = 1 loop  -- wait until A has finished             null;  
          end loop;  
          in2 := true;   -- make a new attempt to enter 
        end if;          end loop;  
      ...     -- critical region 
      turn := 1; 
      in2 := false;    -- B leaves critical region 
      ...     -- remaining program code     end loop;  
  end B; 
begin   null; 
end Dekker; 


