
 

Real Time System 

  

Barber Shop 
 

  

 �����:  

��� ���� � !"�  

 
MN@hotmail.com-Moustafa 

2008-2009  



• ������:� �

��א�����א���א�����������������א��א���א�����،�	������א������א�#א�"��"��! �א���$%��&'��"��()����'�*�+,��

2�א0�.1/.-.� �

�4�5�.��6� ����78א�#א����	 �>�א��;��:���9'�=�>��?�@،�AB�BCא�#�"�א�  DE�F�B�98��G&&���H(I�F�;��+��!

��J�K��2��;�א�#א�������&'��+,%�	�L�N)�.	�1א�����5���4����Mא�$&��א�8�B%�F�;�א��O�!�:�	،.1א���PQ�Rא���א�

Q�"��7�6.��J�I���.�،�F��E�J	��J"�5��4א����������Mא�$& �

��;��F�;�א��O�!�"�ADA��STCא���UV���@��H(I�:��'�/�V�Wא���BarberShop�.� �

o ����	
���������������ADA�: 

��;�Ada� �X�	�R�5�Y�V��4�5�	�،AB�BCא�#�"�א�FאZ��&DE[א��H(I�����"��G&&��Y�V�����5א���;��A!.� �

���WADA �א\V]	��"��7��ADA�^�$א��:��H���R	UI�G*(5�	�،>_I�.1��.I_<�א���Iא].%`��� �

�G5,aאADA�� D���AB�BCא�#�"�א��&DE��F�B�98��/��;��������9W/א����\��E����J%(�[א�b�*/א������	�1�N���c�E

��&DE[א�	� Jd  Embedded Systemsא�

Embedded Systems :-1�95�A!א�����e%1א�Nא��	��A���א��)<�א��)�����f�DE��aא.�.�����(���9&��f�DE�"5

�'���.א� �

 

� �



�Barber Shop Problem:����������א� � �

���א������ ���:� �

Eg6TC5/.��"�א�<�h�>���Nא�א��!،�STCא�>������&5���)K�/%(Barbers � N��AWא(��"��<	�V��./5�i����	

��6TCאN barber’s chair��AWא(J5/.��"�א��<�=�1�DEא��*(]�+��!�	،M waiting chairs.� �

− >�Ik�A�U%��&)%1،g6TCא�l�m�f��%�"n�Ik�+��!�"J%�^א�ZQ. 

− �4�5�o�p�>��>�I#���"J&�*�1�DE\א��*(]�:�-(]�q�AWא(��+��!�>���	،�g��;���g6TCא�l�m�>��ZQא�

(D�%�	�AWא(Jא��/@�. 

− ��	� n�E�STCא�>���ZQ�r�B%sI�fא�B%�>�I#א��>s*،�>�Ik���. 

− 1�DE\א��*(]�:�"%(D���r�B%sI�f@/�א�#n�I"�א��B%��Es*�>�I#���6TCא�"��g6TC��4@/�א'Eא� 	�ZQא�^�.ZQא

fT@[א�:�S(;V%�	،f�����/�t��Es*�>�Ik�<��/p. 

����،*s<�א −;���AWא(Jא��l�m�	��u�v�1�DE\א��*(]�/�	�	�>�Ikא�����ZQ��wא�L�I�4�5�-,���(D�%�>�I#�

T ���w�1א.�;%��Es*�AW(��<��x(�%�^א�ZQ�-,�א��O�!�RTa،��E���)7@\�G6	�:�-.� ..!!).א�)����א�$

��W�W[א�|�Bא���}��E�>��"J~���UVא��F��8$��"א��ZQ:� �

− N barber , M customer�. 

− �>�I#���1�DEא�-,*���%/�T second�. 

� �

��D@T�:� �

��"J~�"���'E[�ST@�AW(��	�1�DEא�AW(��gI�S(�E�\�	�1�DEא�AWא(��A!��wא�:�AWא(Jא��l�m��$E�>

�wא��aא.�-.�����AW1א��'$�m�78א���?�@.� �

�Cא�RTa�"��i�Z�GD@\�/6�	.� �



 :א�%$��#�א���"�����! � 

VE�A�%����Cא�:�f/�:� �

���א)�'�&�א� •)Protected Unit�: 

−�-/@���fא�;���F�;��:�Mא����Hא�Q���%/��B<�א�'������/@�PQ��9�����&wא.� �

−�����>�א��א1.�א��,=�)��&'��"��()����96�"���'��Q�R���א��������7�98��PQא�#א�"���'��5	����lא�

G6����$'�)��I��oא���$�א�lI	�א��)א�F��nא�����.،	�א� �

�א��b"�א�E����T��f/�VE�>����!�"J~F��%($:� �

Function��:�&�6�/�$%��!�	،��%/$�.��B)א�-�*���J~�\،��Bא� �

Procedure�:�F\�d��5��4א�%/$����J~،��Iא�J��.� �

Entry��:�"5�-1�95��!�	procedure��|(q�l�)|(��7א�B=�/�5�\Q��'��Q�R�a/א�� %�\.(� �

�S�8E�"&X�F\�d�&��E$)��א�Private�.� �

− ���&wא�-/@� �E�:barbershop$)��א�

protected barbershop is 

������entry take_chair; 

������procedure leave; 

������function howmany return integer; 

�������private 

������num: integer:=0; 

      chair_Max : integer:=5; 

end barbershop;�
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- entry take_chair when (num<chair_Max) 
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-  function howmany return integer 
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task type barber(id:integer) is 

������entry haircut; 

   end barber; 
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Barber� �Customer 

Task type barber  is 

         entry haircut;  

��;�end barber 

Task type barber is 

      loop    

         If (barbershop.howmany=0) then 

             put_line(“sleeeeep”); 

        end if; 

        accept haircut do 

               delay (haircut_time); 

          end haircut; 

     end loop; 

end barber; 

Task type customer; 

Task body customer is 

      select  

          Barbershop.take_chair; 

                select 

                    Barber1.haircut; 

                    Barbershop.leave; 

                or 

                     Barber2.haircut; 

                    Barbershop.leave; 

                or 

                     Barber3.haircut; 

                    Barbershop.leave; 

      or 

                 delay T; 

  end customer; 
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Rendezvous
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Select   

accept  haircut  do  

         ……..  

    end haircut;   

or delay 10.0; 

end select; M.N      MMNajm@Gmail.com 
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C:\Documents and Settings\M.N>gnatmake barber_main.adb -o barber 

gnatbind -x barber_main.ali 

gnatlink barber_main.ali -o barber.exe 

 

C:\Documents and Settings\M.N>barber 

 

barber 1 : I'm going to sleep 

barber 2 : I'm going to sleep 

barber 3 : I'm going to sleep 

customer 4  arrive to barber shop 

customer take chair 

customer 4 enter 

barber 1 is cutting hair 

customer 5  arrive to barber shop 

customer take chair 

customer 5 enter 

barber 2 is cutting hair 

customer 6  arrive to barber shop 

customer take chair 

customer 6 enter 

barber 3 is cutting hair 

customer 7  arrive to barber shop 

customer take chair 

customer 7 enter 

customer 1  arrive to barber shop 

customer take chair 

customer 1 enter 

customer 2  arrive to barber shop 

customer 3  arrive to barber shop 

customer 10  arrive to barber shop 

customer 8  arrive to barber shop 

customer 9  arrive to barber shop 

customer left ..number of customer waiting : 4 

customer take chair 

customer 2 enter 

customer left ..number of customer waiting : 4 

customer take chair 

customer 3 enter 

barber 3 is cutting hair 

barber 1 is cutting hair 

customer left ..number of customer waiting : 4 

customer take chair 

customer 10 enter 

chairs are full ..I wait for 3 second .. customer 8 will leave 

chairs are full ..I wait for 3 second .. customer 9 will leave 



customer left ..number of customer waiting : 4 

customer left ..number of customer waiting : 3 

barber 3 is cutting hair 

customer left ..number of customer waiting : 2 

barber 3 is cutting hair 

customer left ..number of customer waiting : 1 

barber 3 is cutting hair 

customer left ..number of customer waiting : 0 

barber 3 : I'm going to sleep�

6�4%�4��E��א�� 7�:� �

��F�..�Eא��5א��� −)��2�?�F�+�$G��HIא���J�K)�=�!/��A���M�!!...( 

− �-
����=�!/���P�Q�84,5,6,7,1���:�&	R�5��+�40��،�HIא���+�1I��4�+��4��T	א.>����U���8�5���

VW��I���!�+�Iא��. 

− �?�-
���X�%!�Y'2,3,10,8,9��+�	1� ��Z�5א���א.>�;��:��4	T�[�A��2�%�. 

− �-0��;��[�G�����I*>�8'��א�,!�=�����א����2 �. 

− �-0��;��Iא������	0\�+�!/�<*� ��V]3. 

− �-0��;��Iא������	0\�+�!/�<*� ��V]10. 

− �� ��Z�5א���4����	1�8'��א� �Q��+G��Y'M^���]�א�,!�=��א� �1	�����0[!/�-T�&�[�G�. 

− 8���9��&_;�+�	1� �3��I�'�+�[�+��[�G�;�Q��+�א��0%�$����M���Z�5א���א?>��4�]. 

− ��Iא�,!�=�����א���J�K�<*� 08^א��+��[�G���V*��'8�F�+�I	G������V*��?�`B�+�Iא���[�%���، 

��1'��:a?8�Y'�?���،��I�'�+�[�+��[�G����6א�,!�=��א��[���-���Z�5א������1א�,!�=���4�4(��/]?����&�א?T

6��^�א��&���א�� 7G��Q�0������4A�D�b�	*1�. 

� �

� MN@hotmail.com-MoustafaM.N      � �

� �



�:�Requeueא�-�!�.�"�א�2 �



�6��:א�� 7 �

custumer enter .. and wait now to shar 

customer 1 enter .. and he is share now 

custumer enter .. and wait now to shar 

customer 2 enter .. and he is share now 

custumer enter .. and wait now to shar 

customer 3 enter .. and he is share now 



custumer enter .. and wait now to shar 

custumer enter .. and wait now to shar 

customer left ..number of customer waiting : 4 

custumer enter .. and wait now to shar 

customer 4 enter .. and he is share now 

customer 1 shared and left 

customer left ..number of customer waiting : 4 

custumer enter .. and wait now to shar 

customer 5 enter .. and he is share now 

customer 2 shared and left 

customer left ..number of customer waiting : 4 

custumer enter .. and wait now to shar 

customer 6 enter .. and he is share now 

customer 3 shared and left 

I wait for 3 second...!! customer 9 will leave 

I wait for 3 second...!! customer 10 will leave 

customer left ..number of customer waiting : 4 

customer 7 enter .. and he is share now 

customer 4 shared and left 

customer left ..number of customer waiting : 3 

customer 8 enter .. and he is share now 

customer 6 shared and left 

customer left ..number of customer waiting : 2 

customer 5 shared and left 

customer left ..number of customer waiting : 1 

customer 8 shared and left 

customer left ..number of customer waiting : 0 

customer 7 shared and left 
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-- Barbershop program Using Ada (Semaphore) 
--Author Moustafa Najm ... M.N : Moustafa-MN@hotmail.com 
 
with Ada.Text_IO; 
use Ada.Text_IO; 
 
procedure barbershop is 
 
   protected type semaphore is 
 
 procedure decrement ; 
 procedure up; 
 entry down; 
 private value: integer:=1; 
   end semaphore; 
 
   protected body semaphore is 
      procedure decrement is 
      begin 
         value:= value+1; 
      end decrement; 
      procedure up is 
      begin 
         value:=value+1; 
      end up; 
      entry down when value>0 is 
      begin 
         value:=value-1; 
      end down; 
   end semaphore; 
 
   mutex , barber , customer : semaphore; 
   customers: integer:=0; 
   max :constant integer:=5; 
 
   task type barberTask; 
 
   task body barberTask is 
   begin 
      customer.decrement; 
      barber.decrement; 
      loop 
         customer.down; 
         delay 2.0; 
         barber.up; 
      end loop; 
   end barberTask; 
 
   task type customerTask (id:integer); 
   task body customerTask is 
   begin 
      --we use loop to round customers and generate infinite customers 
      loop 
         mutex.down; 
      if customers = max then 



 
         mutex.up; 
         put_line("waiting room is full customer"&id'img&" will leave"); 
 
      else 
         customers:=customers+1; 
         mutex.up; 
         customer.up; 
         barber.down; 
         mutex.down; 
         customers:=customers-1; 
         mutex.up; 
         put_line("Customer "& id'img &" is getting a hair-cut"); 
      end if; 
         delay 2.0; 
      end loop; 
   end customerTask; 
 
   bar1: barberTask; 
   bar2: barberTask; 
   bar3: barberTask; 
 
   customer1:customerTask(1); 
   customer2:customerTask(2); 
   customer3:customerTask(3); 
   customer4:customerTask(4); 
   customer5:customerTask(5); 
   customer6:customerTask(6); 
   customer7:customerTask(7); 
   customer8:customerTask(8); 
   customer9:customerTask(9); 
   customer10:customerTask(10); 
 
begin 
   null; 
end barbershop; 
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Customer  1 is getting a hair-cut 

Customer  2 is getting a hair-cut 

Customer  3 is getting a hair-cut 

Customer  4 is getting a hair-cut 

waiting room is full customer 10 will leave 

Customer  5 is getting a hair-cut 

Customer  6 is getting a hair-cut 

Customer  7 is getting a hair-cut 

waiting room is full customer 2 will leave 

waiting room is full customer 10 will leave 

waiting room is full customer 5 will leave 

waiting room is full customer 6 will leave 

waiting room is full customer 7 will leave 

Customer  8 is getting a hair-cut 

Customer  9 is getting a hair-cut 

Customer  3 is getting a hair-cut 

Customer  4 is getting a hair-cut 
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-- Barbershop program Using Ada (Package) 
-- Author Moustafa Najm ............ M.N : Moustafa-MN@hotmail.com 

 

-- This file contains the interface definition for the Barbershop 

-- Barbershop.Ads 

generic 

   Num_Chairs : Positive; 

 

package BarberShop is 

 

   subtype Customer is Positive; 

   type Barber_Queue is array(Positive range 1..Num_Chairs) 

      of Customer; 

 

   protected Barber_Chairs is 

 

      function Is_Full return Boolean; 

      entry Take_Chair(The_Customer : in Customer); 

      entry Wait_For_Customer(The_Customer : out Customer); 

 

   private 

      Queue : Barber_Queue; 

      Next_Available : Positive := 1; 

      Next_Customer : Positive := 1; 

      Num_Waiting : Natural := 0; 

   end Barber_Chairs; 

 

   task Barber is 

      entry Stop; 

   end Barber; 

 

   task Demo_Master; 

 

end BarberShop; 

 

 



 

-- This file contains the implementation of the Barbershop 

-- BarberShop.adb 

 

with Ada.Text_Io; 

use Ada.Text_Io; 

   ---------------------- Package Body BarberShop --------------------------- 

package body BarberShop is 

 

   --------------------- Protected Unit barber_chairs -------------------- 

   protected body Barber_Chairs is 

 

      --------------------function Is_Full ------------------------ 

      function Is_Full return Boolean is 

      begin 

         return Num_Waiting = Num_Chairs; 

      end Is_Full; 

 

      --------------------Entry Take_chair ------------------------ 

      entry Take_Chair (The_Customer : in Customer ) when not Is_Full is 

      begin 

         Queue(Next_Available) := The_Customer; 

         if Next_Available = Num_Chairs then 

            Next_Available := 1; 

         else 

            Next_Available := Next_Available + 1; 

         end if; 

         Num_Waiting := Num_Waiting + 1; 

      end Take_Chair; 

 

      --------------------Entry Wait_For_Costomer --------------------- 

      entry Wait_For_Customer ( The_Customer : out Customer ) when Num_Waiting > 

0 is 

      begin 

         The_Customer := Queue(Next_Customer); 

         if Next_Customer = Num_Chairs then 

            Next_Customer := 1; 

         else 

            Next_Customer := Next_Customer + 1; 

         end if; 

 

      end Wait_For_Customer; 

 

   end Barber_Chairs; 

 

      -------------------------- Task Type Barber --------------------------- 

   task body Barber is 

      Current_Customer : Customer; 

 

   begin 

      loop 



         select 

            Barber_Chairs.Wait_For_Customer(Current_Customer); 

            Put_Line("Serving customer" & Customer'Image(Current_Customer)); 

            delay 2.0; -- a 2 second hair cut 

         else 

            delay 1.0; -- sleep one second waiting for a customer 

            select 

               accept Stop; 

               exit; 

            else 

               delay 0.0; 

               Put_Line("ZZZZZZZZZZ"); 
            end select; 

         end select; 

      end loop; 

 

   end Barber; 

 

      ------------------------- Task Demo_Master ---------------------------- 

   task body Demo_Master is 

      Cust_Max : constant Customer := 20; 

 

   begin 

      delay 2.0; 

      for Cust in 1..Cust_Max loop 

         delay 0.5; 

         if not Barber_Chairs.Is_Full then 

            Barber_Chairs.Take_Chair(Cust); 

            Put_Line("Customer" & Customer'Image(Cust) &" took a chair  

in the barber shop."); 

         else 

            Put_Line("Shop full, customer" & Customer'Image(Cust) &"left shop"); 

         end if; 

      end loop; 

      delay 3.0; 

      Barber.Stop; 

   end Demo_Master; 

end BarberShop; 

 

   ----------------------End Package Body BarberShop ---------------------- 

-- This file contains Main Procedure 

-- Barber_Main.adb 

 

with Barbershop; 

procedure Barber_Main is 

   package Small_Shop is new BarberShop(Num_Chairs => 5); 

 

begin 

   null; 

end Barber_Main; 
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ZZZZZZZZZZ 

ZZZZZZZZZZ 

Customer 1 took a chair in the barber shop. 

Customer 2 took a chair in the barber shop. 

ZZZZZZZZZZ 

Serving customer 1 

Customer 3 took a chair in the barber shop. 

Customer 4 took a chair in the barber shop. 

Customer 5 took a chair in the barber shop. 

Serving customer 2 

Customer 6 took a chair in the barber shop. 

Customer 7 took a chair in the barber shop. 

Shop full, customer 8 left shop 

Shop full, customer 9 left shop 

Serving customer 3 

Customer 10 took a chair in the barber shop. 

Shop full, customer 11 left shop 

Shop full, customer 12 left shop 

Shop full, customer 13 left shop 

Serving customer 4 

Customer 14 took a chair in the barber shop. 

Shop full, customer 15 left shop 

Shop full, customer 16 left shop 

Shop full, customer 17 left shop 

Serving customer 5 

Customer 18 took a chair in the barber shop. 

Shop full, customer 19 left shop 

Shop full, customer 20 left shop 

Serving customer 6 

Serving customer 7 

Serving customer 10 

Serving customer 14 

       Serving customer 18 
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Moustafa Najm    Moustafa-MN@hotmail.com 


