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Abstract— This paper presents H, a minimalistic specification language for the design of highly heterogeneous software 
applications, particularly in the realms of robotics and industria, which takes advantage of a Component-Based Software 
Engineering (CBSE) approach. H copes well with some of the most outstanding characteristics of this kind of systems, like 
diversity at different levels (hardware platforms, programming languages, or even programmer skills), network distribution, real 
time and fault-tolerance requirements. The H specification covers the whole life-cycle of a heterogeneous application, which is 
one of its most relevant features. Its development system offers to the designer and/or builder a set of useful tools for specifying 
modules, generating code semi-automatically and debugging and maintaining applications. H can also provide a real time 
analysis of the intended system. In this paper we describe the specification, illustrate its main features with real examples from 
our experience of use of more than a decade, and also include a case of study in order to show the benefits of H in the 
development of a whole application. We have found that H and its development framework are a satisfactory way of addressing 
simultaneously diverse issues currently present in heterogeneous system design, under the perspective of CBSE. 
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Module [abstract] structural design <module name> [inherits from /list_of_ids/ ]  
�
   Description:  “Description of the module” 
�
    Author: “Author name” 
�
   [ Data definitions 
           /list_of_HDL_defs/  
     End data definitions ] 
�
   [ Signal definitions 
           /list_of_signals_defs/  
     End signal definitions ] 
�
   ( Service <service name>  
           [ Characteristics: /list_of_serv_chars/ ] 
           Priority: /service_prio_level/ 
           [ Inputs: /list_of_HDL_data/ ] 
           [ Outputs: /list_of_HDL_data/ ] 
           Description: “description of the service” 
      End service <service name> )+ 
�
   { Event handler <signal id>  
           Priority: /handler_prio_level/ 
           Description: “description of the handler” 
      End event handler <signal id> } 
�
   { Notification handler <signal name>  
           Priority: /handler_prio_level/ 
           Description: “description of the handler” 
      End notification handler <signal name> }   
�
End module structural design <module name> 
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Module abstract structural design RobotHardwareLayer 
   Description:  “General management of the lowest level hardware layer of the MAPIR laboratory's mobile 
robots” 
 
   Author:  “MAPIR” 
 
   Service ChangeVW  
       Priority:  dynamic 
       Inputs: float v_mps; 
               float w_radps; 
       Description: “Change linear and angular velocities of the robot” 
   End service  ChangeVW 
�
   Service  ReadVW  
       Characteristics:  reentrant; 
       Priority:  dynamic 
       Outputs: float x; 
                float y; 
                float phi; 
                float velLineal; 
                float velAngularfloat; 
      Description: “Read the current odometric pose and kinematics of the robot” 
   End service  ReadVW 
   ... 
End module structural design RobotHardwareLayer 
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Module structural design WheelchairHardwareLayer inherits from RobotHardwareLayer 
�
   Description:  “Management of the lowest level hardware layer of the SENA robotic wheelchair” 
�
   Author:  “MAPIR” 
�
   Data definitions 
       float vectorADC[50] range 0...5 units volts;  
       /* Measurements from the ADCs of the SENA platform.  
          The first 24 measurements are: 
          ADC[0]-ADC[1]: joystick inputs. 
          ADC[2]-ADC[21]: infrarred sensors. 
          ADC[22]-ADC[23]: XY acceleration sensors.  
         */ 
   End data definitions 
�

   /* All the services of the abstract specification are already defined and available in this  
derived design */ 
�
   Service  ReadADCs  
       Characteristics:  reentrant; 
       Priority:  dynamic 
       Outputs: vectorADC measurements; 
       Description: “Read the current measurements from the wheelchair hardware” 
   End service  ReadADCs 
   ... 
End module structural design WheelchairHardwareLayer 
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Codification Design of Modules 
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Module codification design <codification name> [implements <module name> | reviews <codification name>] 
�
   Description:  “Description of the codification” 
�
    Author: “Author name” 
�
   [ Codification language: /codif_language/ ] 
�
       [ Deportabilization: /list_of_ids/ ] 
 
   [ Internal status  
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            End internal status] 
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   [ Replication 
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           End replication] 
�
   [ Startup logic [ , Timing /timing_range/] 

�
����������������� ��������������������
�������
������	�����
����	
�����������������������������	��	������
��������
	���	�������
           End startup logic] 
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   [ Preending logic [ , Timing /timing_range/]  
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           End preending logic] 
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   [ Postending logic [ , Timing /timing_range/] 
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           End postending logic] 
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   [ Auxiliary logic 
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           End auxiliary logic] 
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   [ Externals 
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        [ [ Link: /list_of_paths/ ; ]     | 
          [ Compile: /list_of_paths/ ; ]  | 
          [ Include: /list_of_paths/ ; ]     | 
          [ Include-not-copy: /list_of_paths/ ; ]     | 
          [ Passive: /list_of_paths/ ; ]        ]+ 
      End externals ] 
�
   ( Service <service name> [ [ replace | upwards | downwards ] ] [, timing /timing_range/] 
�
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     End service <service name> )+ 
�
   { Event handler <signal id> 
�
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      End event handler <signal id> } 
�
   { Notification handler <signal name>  
�
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      End notification handler <signal name> }     
End module codification design <codification name> 
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Particular /general_platform/ platform <platform name>  
�
   Description:  “Description of the platform” 
   
End particular platform <platform name> 
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Module codification design  
   SENAWheelchairControl implements WheelchairHardwareLayer 
�
  Description:    
  “Basic control of the SENA wheelchair robotic platform” 
�
   Author:  “MAPIR” 
�
   Codification language:   iso-cpp 
�
�������Deportabilization: SENA_AT16_MS_FIFO_v1.0 
 
   Internal status  
       //--// 
         bool result; 
 
         // The object in charge of control 
       CInterfazControladorSENA *o; 
       // Current odometric pose and  
         // auxiliary odometric variables 
         float x_odo,y_odo,phi_odo; 
 
         int last_ticksLeft_odo; 
         int last_ticksRight_odo; 
         int AticksLeft_odo,AticksRight_odo; 
         float Ax_odo,Ay_odo,Aphi_odo; 
 
         // Current wheel velocities (m/s) 
         float vel_medida_izq, vel_medida_der; 
 
         // Current linear and angular velocities 
         float vl_medida, w_medida; 
 
       //--// 
       End internal status 
 
   Startup logic  
       //--// 
         // Create control object 
         o = new CInterfazControladorSENA(); 
 
         // Create semaphore for concurrent task synchronization 
 
         #_H-atom(INC_criticalzonecreate,"1","result")# 
 
         // Initiate ADC readings 
         memset(ADC_Medidos,0, 
         sizeof(WORD)*ADC_COUNT); 
 
         // Initiate odometry and kinematics 
         x_odo=0; 
         y_odo=0; 
         phi_odo=0; 
 
         vel_medida_izq=0; 
         vel_medida_der=0; 
 
         AticksLeft_odo=AticksRight_odo=0; 
         Ax_odo=Ay_odo=Aphi_odo=0; 
         last_ticksLeft_odo=0; 
         last_ticksRight_odo=0; 
       //--// 
           End startup logic 
 
     Postending logic  
       //--// 
          // Destroys semaphores and objects 
          #_H-atom(INC_criticalzonedestroy,"result")# 
 
          delete o; 
       //--// 
           End postending logic 
 
     Externals 
        Include-not-copy: 
          string.h; 
        Include: 
          c:/Progs/Cpp/SENA/CIChipUSB.h, 
          c:/Progs/Cpp/SENA/CIControlSENA.h; 
        Compile:  
          c:/Progs/Cpp/SENA/CIChipUSB.cpp, 
          c:/Progs/Cpp/SENA/CIControlSENA.cpp; 
     End externals 
 
     Service ChangeVW timing [0 microseconds ..100 microseconds] 
       //--// 



         float v_izq, v_der; 
        v_izq = v_mps – 0.5 * WHEELS_DISTANCE * w_radps; 
        v_der = v_mps + 0.5 * WHEELS_DISTANCE * w_radps; 
 
         #_H-atom(INC_criticalzoneenter, "0", "result")# 
 
     CinterfazControladorSENA::TControllerConfig Steering Steering_params; 
     Steering_params.desired_left_speed = v_izq; 
     Steering_params.desired_right_speed = v_der; 
     o�0Controller_Change_Steering_params ( &Steering_params )); 
 
         #_H-atom(INC_criticalzoneleave,"0","result")# 
       //--// 
     End service ChangeVW��������
�
End module codification design SENAWheelchairControl 
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Particular Hardware platform SENA_AT16_MS_FIFO_v1.0  
�
   Description:   “One of the two hardware microcontroller boards of the SENA wheelchair. This one  
includes USB communications with onboard computer, 16 ADC channels, accelerometer and gyro” 
   
End particular platform  SENA_AT16_MS_FIFO_v1.0 
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Application Design 
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Application <application name>  
�
   Description:  “Description of the application” 
�
   Author: “Author name” 
�
   Modules: /list_of_repmodules/  
   
End application <application name> 
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Implementation <implementation name> for <application name> 
�
   Description: “Description of the implementation” 
�
   Author: “Author name” 
�
   Platforms: /list_of_platform_instances/ 
�
   Support: /list_of_supports/ 
�
   [ Fault-tolerance: /list_of_FTs/ ] 
�
   Deployment: /list_of_deployments/ 
�
End implementation <implementation name> 
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Application BasicMobileRobotNavigation  
�
   Description:   “This application allows an operator to control the basic movements of our SENA robotic 
wheelchair and store a log of the path and sensors” 
�
   Author:  “MAPIR” 
�
   Modules:  SENAWheelchairControl, SickPLSLaserInterface, BasicConsoleControl  
   
End application BasicMobileRobotNavigation  
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Implementation  NotNetworkedBasicMobileRobotNavigation for BasicMobileRobotNavigation 
�
   Description:  “Implementation of the basic control of SENA in a single machine” 
�
   Author:  “MAPIR” 
�
   Platforms:SENA_Controller is SENA_AT16_MS_FIFO_v1.0,     
             SENA_PLS is Sick_PLS_200_Sensor,   
             Windows_Instance is Windows_XP,  
             ACE51TAO11_CORBA_Instance is ACE51TAO11_CORBA 
�
   Support:  Windows_Instance supports   
                                ACE51TAO11_CORBA_Instance; 
�
   Deployment:   
  SENAWheelchairControl deployed on Windows_Instance priority 1000 order 1 pause 2 seconds; 
  SickPLSLaserInterface deployed on Windows_Instance priority 500 order 2 pause 2 seconds;  
  BasicConsoleControl  deployed on Windows_Instance priority 100 order 3; 
�

End implementation   NotNetworkedBasicMobileRobotNavigation 
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3.2 The BABEL Framework 
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4 Time-Analysis of Applications 
)1�����!���!����
���������!����
���
�;������
����
����
��
�����!����2����2��1�1���
���
��������
���
��
������
������2�
��

��
��
�����2�
������4!�!�����5��������8�������������5�����������������
�
���
���������!1
�9������
�����
� �
�
������1��!����
�
���
2���� ���������1��
������ 
�9��
���
�������!���!������2�� �
������1�
�� �� �!1�����5������ �
�������� )1��� �� �
��
�� �
������� �����
��
����
��
�����2������
������1��1���
���
�����!1�
�!��
����!������1���
��������
���2�
8��
)1�
���
����
��5�
���������5�����������!�

��������!1��
��������)1��&�%%��
� �!���&
���!��5��������5����
�� �%�
�����5���

%����
�
�������%�

������ ����
��	,�6C:7�1����
���
���������2�
8��
�����������1����
��
��
!���
����������!����
�
��5�����
������������
���
���!��5��������5���6F(7��)1��%D� ADE)�
����
�
���
���2�
8�6./7���������������!1�!8�
����!1
�9���� �
�
�
��
������
��������2�
��!����
�
����,����!������
��
���!��
���1��9����������
�5������������2�
�������������!1������
��
��
!���
��������
���!�
�����E)%D� �6(7�����
��1�
�!����
�
��������21�!1��
!��������H %	)�!��!������
����
��21���45�3�!����
�
����
A�
���������)�6:/7�� ��������
�� �
�� �
������� ��������
� 
���4����� �����!����
��� �
������� �
� ���
� ���
!�� ���� ��������� �5������
1�
���������!����
���1����
��5������
����
��
�����
���
���������?�����
�5�������������!�
�5�� �
!��������������2����������
��
�
���
�����������
��
!�� 1���
���
����� �
��� �����
�
�� �
�!����
�� 
����
!��� ��� !�����2��1� ������� �
� � ��)�� 2�� 1���� !1���
� ��� ��� ��
��
� �

�
��������
�;����!���!����
���������1���5��
�!����
�����
���!���
�F��
���4�����
�9��
���
����
�����!�������
�;�5�������
�
��
�
��
���� �������� 2�
��� !���� �3�!����
� ������ �
�� ��
����!���� ��
� ��
��!��� �
�� ���
���� H �� !�
� �3�
�!�� �1���� 
���4�����
!1�
�!��
����!���
����1�����!���!����
��
��
��
������
�
���������)�������
�

Service SLAMActivity 
Characteristics: monitor, permanent absolute 500 milliseconds; 
Description: "While a SLAM activity has been requested and not ended, it performs the different stages 

of that process. " 
End service NavigationActivity 
 
/*Keywords “permanent absolute” indicate the periodical behavior with a period of 500 ms. 

Additionally,the implementation design for the service is represented by:*/ 
 
Service SLAMActivity 
bool result; 
… 
#_H-atom(Request-synchronous static, "LaserScanner", "GatherScan", "scan","2 ms ")# 
#_H-atom(Request-synchronous-static, "MotionControl", "ReadPose", "pose","1 ms")# 
#_H-atom(Request-synchronous-static, "LaserAndGridBasedSLAM", "CalculateSLAMStep", "rescalc","140ms")# 
#_H-atom(Request-synchronous-static, "MotionControl", "ChangePose", "pose","2 ms")# 
… 

End Service SLAMActivity 

�
Figure 17. Excerpt from the codification of a module, showing some services requested from other modules, which configures a MAST activity. 
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Processing_Resource ( 
 Type    => Fixed_Priority_Processor, 
 Name    => Processor1); 
 
Transaction ( 
 Type => Regular, 
 Name => Slam, 
 External_Events => ( 
  (Type   => Periodic, Name => E2, Period  => 500)), 
 Internal_Events => ( 
  (Type  => regular, name  => O5), 
  (Type  => regular, name  => O6), 
  (Type  => regular,  name  => O7, 
    Timing_Requirements => ( 
         (Type => Hard_Global_Deadline, Deadline => 500, referenced_event => E2))), 
 Event_Handlers => ( 
  (Type  => Activity, Input_Event => E2, Output_Event => O5,  
               Activity_Operation  => LaserScanner, Activity_Server => Task2_1), 
  (Type  => Activity, Input_Event => O5,Output_Event => O6, 
              Activity_Operation  => MotionControl Activity_Server => Task2_2),                  
  (Type  => Activity, Input_Event => O6, Output_Event  => O7, 
          Activity_Operation  => LaserAndGridBasedSLAM, Activity_Server => Task2_3)));�

Figure 18. MAST file with the information extracted from the H specification of the modules in charge of robot simultaneous localization and 
mapping (see text).�
�
�

Real_Time_Situation ( Model_Name => H Example,); 
 
Transaction ( 
   Name     => navreact, 
   Results  =>  
       ((Type                          => Timing_Result, 
         Event_Name                    => o1, 
         Num_Of_Suspensions            => 0, 
         Worst_Blocking_Time           => 0.000, 
         Worst_Global_Response_Times   =>  
            ((Referenced_Event => e1, 
              Time_Value       => 2.000)), 
         Best_Global_Response_Times    =>  
            ((Referenced_Event => e1, 
              Time_Value       => 0.000)), 
         Jitters                       =>  
            ((Referenced_Event => e1, 
              Time_Value       => 2.000))), 
        (Type                          => Timing_Result, 
         Event_Name                    => o2, 
         Num_Of_Suspensions            => 0, 
         Worst_Blocking_Time           => 0.000, 
         Worst_Global_Response_Times   =>  
            ((Referenced_Event => e1, 
              Time_Value       => 3.000)), 
         Best_Global_Response_Times    =>  
            ((Referenced_Event => e1, 
              Time_Value       => 0.000)), 
         Jitters                       =>  
            ((Referenced_Event => e1, 
              Time_Value       => 3.000))), 
        (Type                          => Timing_Result, 
         Event_Name                    => o3, 
         Num_Of_Suspensions            => 0, 
         Worst_Blocking_Time           => 0.000, 
         Worst_Global_Response_Times   =>  
            ((Referenced_Event => e1, 
              Time_Value       => 11.000)), 
         Best_Global_Response_Times    =>  
            ((Referenced_Event => e1, 
              Time_Value       => 0.000)), 
         Jitters                       =>  
            ((Referenced_Event => e1, 
              Time_Value       => 11.000))), 
        (Type                          => Timing_Result, 
         Event_Name                    => o4, 
         Num_Of_Suspensions            => 0, 
         Worst_Blocking_Time           => 0.000, 
         Worst_Global_Response_Times   =>  
            ((Referenced_Event => e1, 
              Time_Value       => 13.000)), 
         Best_Global_Response_Times    =>  
            ((Referenced_Event => e1, 
              Time_Value       => 0.000)), 
         Jitters                       =>  
            ((Referenced_Event => e1, 
              Time_Value       => 13.000))))); 
 



Transaction ( 
   Name     => slam, 
   Results  =>  
       ((Type                          => Timing_Result, 
         Event_Name                    => o5, 
         Num_Of_Suspensions            => 0, 
         Worst_Blocking_Time           => 0.000, 
         Worst_Global_Response_Times   =>  
            ((Referenced_Event => e2, 
              Time_Value       => 15.000)), 
         Best_Global_Response_Times    =>  
            ((Referenced_Event => e2, 
              Time_Value       => 0.000)), 
         Jitters                       =>  
            ((Referenced_Event => e2, 
              Time_Value       => 15.000))), 
        (Type                          => Timing_Result, 
         Event_Name                    => o6, 
         Num_Of_Suspensions            => 0, 
         Worst_Blocking_Time           => 0.000, 
         Worst_Global_Response_Times   =>  
            ((Referenced_Event => e2, 
              Time_Value       => 168.000)), 
         Best_Global_Response_Times    =>  
            ((Referenced_Event => e2, 
              Time_Value       => 0.000)), 
         Jitters                       =>  
            ((Referenced_Event => e2, 
              Time_Value       => 168.000))), 
        (Type                          => Timing_Result, 
         Event_Name                    => o7, 
         Num_Of_Suspensions            => 0, 
         Worst_Blocking_Time           => 0.000, 
         Worst_Global_Response_Times   =>  
            ((Referenced_Event => e2, 
              Time_Value       => 170.000)), 
         Best_Global_Response_Times    =>  
            ((Referenced_Event => e2, 
              Time_Value       => 0.000)), 
         Jitters                       =>  
            ((Referenced_Event => e2, 
              Time_Value       => 170.000))))); 

Figure 19. Results of the MAST analysis on the example of figures 17 and 18.�
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Figure 20. A case study of a domotic application. Illustrative scheme of the application with the elements involved and their network connections. 

�



�

5.1 Hardware and Software Platforms  
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Module structural design SCADAFrontEnd 
 
    Description: "Graphical Front-End for the SCADA system" 
 
    Author: "MAPIR" 
 
    Signal definitions 
 
        signal MotorError 
            description: "Signalled when a motor actuation fails. This signal serves to stops the sending 
sensor information service from the mote’s modules" 
        end signal MotorError 
 
        signal StateOK 
            description: "Signalled when the system is ready to work. This signal serves to (re)starts the 
sending sensor information service from the mote’s modules" 
        end signal StateOk 
 
    End signal definitions 
 
    Service GraphicalInterface 
        Characteristics: monitor, permanent; 
        Priority: unprioritized; 
        Description: "This service is in charge of creating and maintaining the" 
                     "graphical interface for user interaction" 
    End service GraphicalInterface 
 
    Service InputUserValues 
        Characteristics: reentrant; 
        Priority: unprioritized; 
        Description: "This service changes the reference values for temperature and light conditions” 
    End service InputUserValues 
 
    Service GenerateControlAction 
        Priority: prioritized; 
        Characteristics: monitor, permanent; 
        Description: "Generate the proper motor action based on the current sensor data and the user inputs" 
    End service GenerateControlAction 
 
    Service SendMotorCommand 
        Priority: prioritized; 
        Characteristics: monitor, permanent; 
        Description: "Send the command signals to the motors" 
    End service SendMotorCommand 
 
    Service SuspendSystem 
        Priority: prioritized; 
        Description: "Stop the system temporarily" 
    End service SuspendSystem 
 
    Service ResumeSystem 
        Priority: prioritized; 
        Description: "Resume the system " 
    End service ResumeSystem 
 
    Event handler ReportSensorData 
        Priority: 10 
        Characteristics: reentrant; 
        Inputs: long moteid,float tempdata,float lightdata;  
        Description: "Receives data information from the mote identified with the mote id parameter" 
    End event handler ReportSensorData 
 
End module structural design SCADAFrontEnd 
 
 
Module abstract structural design FieldDevice 
 
    Description: "An abstract module that encapsulates a general device" 
 
    Author: “MAPIR” 
 
    Data definitions 
         enum DeviceStatus {ok,stopped,failure}; 
    End data definitions 
     
    Service GetStatus 
         Characteristics: reentrant; 
         Priority: dynamic 
         Outputs: DeviceStatus st; 
         Description: “Return the current status of device” 
    End service GetStatus 
 
End module structural design FieldDevice 
 

Module structural design Mote inherits from FieldDevice 



����Description:�"Module that encapsulates a mote " 

����Author:�"The H Team" 

�����Service�Data_Gathering 

��������Characteristics:�monitor,permanent; 

��������Priority:�dynamic 

��������Description:�"Get sensor data and communicate it to a SCADA service" 

����End Service Data_Gathering 

�����Service Suspend 

��������Priority:�prioritized; 

��������Description:�"Suspend the ProvideSensorData service " 

����End service Suspend 

�����Service Resume 

��������Priority:�prioritized; 

��������Description:�"Resume ProvideSensorData service if it is in suspension" 

����End service Resume 

��
End�module structural design Mote 

Figure 21.Structural designs of the ScadaFrontEnd and Mote modules; the Mote module inherits from an abstract FieldDevice module. 
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5.2 Designing the Application with H 
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Module�codification design ATMEGAZigbeeMote implements Mote 
����Description:�"Codification of the sensor data gathering logic for the ATMEGA-Zigbee motes" 
����Author:�"The H Team" 
����Codification language:�ansi-c 
����Service Data_Gathering,�timing 10 milliseconds ..�100 milliseconds 
��������// Accesses to the temperature sensor 
��������// Accesses to the light sensor 
��������... 
��������// Convert voltages values into degrees and lux units 
��������... 
��������#_H-atom(JAVASCADAFrontEnd,ReportSensorData,moteid,data1,data2) 
����End�service Data_Gathering 
End�module�codification�design�ATMEGAZigbeeMote 
��
�
Module�codification design JAVASCADAFrontEnd implements SCADAFrontEnd 
����Description:�"Codification of the graphical front-end in JAVA with swing" 
����Author:�"The H Team" 
����Internal status:����float desired_temp,current_temp; 
������������������������float desired_light,current_temp; 
 

����end internal status 
��
����Startup�logic 
������������������������desired_temp=25.0;desired_light=1000.0; 
������������������������#_H-atom(Critical-zone-create,"1") 
����end�startup logic 
��
����Codification language:�java-2.0 

��
����// The other services written here 
����Service InputUserValues 
��������������desired_temp=input_temp; 
��������������desired_light=input_light;   
����End Service�InputUserValues 
��
����Service ReportSensorData 
��������������#_H-atom(Critical-zone-enter,"1"); 
��������������Current_temp[moteid]=tempdata; 
��������������Current_light[moteid]=lightdata; 
��������������// the monitor services generate the control actions and send them to the motors 
��������������#_H-atom(Critical-zone-leave,"1"); 
����End Service�ReportSensorData 
��
End�module codification design JAVASCADAFrontEnd 
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5.3 Implementation, Execution, Debugging, and Maintainance with the H Tools 
�
A
�� ��1�������
���
����������
���������1��;�������!�
��
���!�� �������
�����
�� �����5�����
��1����
��!���
���
�����2��

�
��
����������A�
������������1���������
�����
��������
��������
��
��3����!����!�������1�����������
��!�����!����
���
��������
�
�1�������!����
��)1��;4��!��������� �
��
��������
���!���1�����
!��!�������!���������
��
�����
�� �!�����!����
��� �
!����
��
!���� ��
� !����
�!����
�� �
�� �����
�� ��� �1�� ;� ������� )1�� ���
!�� !���� �
���!��� �
��� ��!1� !�����!����
� ����� 5��
!�������@��
8��� 5�� ����� �3����
�� ����2�
�� 
������� ��� �1�� !�����!����
� ��
������ �
�� ��� �1�� ��
���� �3�!����
@1�
�2�
��
������
��21�
���1��������N��!�����!����
�2����5��
�
��A�
� �3���������
��1��� ������������!�����!����
���1��%� ���
!��!����
�����5��!�������@��
8����
��
��
����5������
��
���������5������5��
�
��
��1���)�	=����!
�!�
�
����
�?���
��1���%����
A
�
�4	
����1��J�>��!������
������5���3�!���������
���!����J�>��5���!�����
��
�� ��D
!���1��!�����!����
��1����5��
�
�
�
���
���� �
��� �3�!���5���� �
����
��
�� �
��
����� �1��� ����� 5�� �
�
���

��� ��� �1�� !�

����
��
�� �3�!����
@1�
�2�
��
������
����
)1�� ��!�
�� ;������ ������� ��� �1�� ;4��3�� ,�� ��� �
� !1�
��� ��� ���
!1�
�� �1��!�����!����
�� 5�������2�
�� �1�� ��9��
!�� �
��
�

���!�������
��1���������
�����
��D�
�!�

�
����
���
�2�����5���5����������1����
�����!�
�
���"���!������
��
���
��2�
8����
��
)%&@,&�!����
�!����
���A�
�1�
��3��
���
���
��
����������
!�����
���������
!1�
����
��1���������
��
�����
D
!���1�������!����
������
��
������21�!1�!�
�5��!����
����������
�� ��1��;4��3����1����5����
��
�������!�
�5��!����!����

�
�������������1��;4�����
A�
������ ���� �1�� ������ �
������� �
� �1�� �����!����
� �
�� �
��
���� ��� 5�� ���
��� �
� ��
� B�B	'�2�5� ����� �!�

�
�����1��� �
��

!����!���� �
��� �� ��
���� ������ ��
� ���
��
�
!��� )1��� ����� 2���� ����� �
������ ��!�������� ��� !1�!8� ����� ����
��
!�� �
�5�����
5��2��
����������
���1���������!���
����
���4�����
�9��
���
����
�



Implementation OurImplementation for  
CaseStudyApplication 

����Description:�"An implementation that uses the codifications given previously" 

����Author:�"The H Team" 

����Platforms: 

������������EntrerprisePC1 is PC, 

������������OurCopyofJAVAVM is JAVA_VM, 

������������ZigWin is ZigbeePCI 

������������BlueWin is BluetoothUSB 

������������AT1, AT2, AT3 are ATMEGA128, 

������������Zig1, Zig2 are Zigbee Maxtream Series II, 

������������Blue is Bluetooth Module, 

������������AT-Zig-1, AT-Zig-2 are ATMEGA-RS232-Zigbee, 

������������AT-Blue is ATMEGA-RS232-Bluetooth, 

������������ASIPC is AsiPCIBoard 

�����Support: 

������������EntrerprisePC1 supports OurCopyofJAVAVM,ASIPC,ZigWin,BlueWin 

������������AT-Zig-1 supports Zig1,AT1, 

������������AT-Zig-2 supports Zig2,AT2, 

������������AT-Blue supports Blue,AT3, 

����Deployment: 

��������JAVASCADAFrontEnd deployed on EnterprisePC1 order 0 

��������Mote replica 0 deployed on AT-Zig-1 order 1 

��������Mote replica 1 deployed on AT-Zig-2 order 2 

��������Mote replica 2 deployed on AT-Blue order 3 
End application CaseStudyApplication 

 
Aplication CaseStudyApplication 
�Description:�"Design of the application from a structural point of view" 
�Author:�"The H Team" 
�Modules: SCADAFrontEnd, Mote 
End application�CaseStudyApplication 
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HDL_data_type := <OMG’s IDL data type definition> 
�
HDL_data := /HDL_data_type/ <data identifier> [range <minimum value that can have the data> … <maximum 

value> units <units for these values: a text abbreviation, usually> ] 
�
list_of_HDL_data := /HDL_data/ | /HDL_data/ , /list_of_HDL_data/ 
�
list_of_HDL_defs := /HDL_data_type/ ; | /HDL_data_type/ ; /list_of_HDL_defs/ 
�
time_unit := year | day | hour | minute | second | tenth | hundredth | millisecond | microsecond | 

nanosecond 
�
time_units := [ /time_unit/ | /time_unit/s ] 
�
time_value := <an integer> /time_units/ | unspecified  
�
timing_range := /time_value/ .. /time_value/ 
�
signal_def := signal <signal name>  
                 description: “description and purpose of the signal” 
                 [ parameter: /HDL_data_type/ ] 
              end signal <signal name>  
�
list_of_signals_defs := /signal_def/ | /signal_def/ /list_of_signals_defs/ 
�
signal_id := [<module name>::]<signal name> 
�
serv_char := reentrant | monitor | permanent [ [absolute] /time_value/] 
�
list_of_serv_chars := /service_char/ ; | /service_char/ , /list_of_serv_chars/ 
�
handler_prio_level := unprioritized | prioritized | <positive integer> 
�
service_prio_level := /handler_prio_level/ | dynamic  
�
list_of_paths := <complete path of a file> ; | <complete path of a file> , /list_of_paths/ 
�
codif_language := iso-cpp | ansi-c | java-2.0 | i8051-asm | step-5-awl … 
�
general_platform := hardware | execution | communication | real-time | fault-tolerance 
�
repeatable_module := <module name> [ repeated {<identifier> , /list_of_ids/} ] 
�
list_of_repmodules := /repeatable_module/ | /repeatable_module/ , /list_of_repmodules/  
�
platform_instance := ([,] <particular platform instance>)+ [is|are] <platform name>  
�
list_of_platform_instances := /platform_instance/ | /platform_instance/ , /list_of_platform_instances/ 
�
platform_support := <platform instance name> supports (<platform instance name> [,])+ 
�
list_of_supports := /platform_support/ ; | /platform_support/ ; /list_of_supports/ 
�
FT := <module name> uses <particular platform instance (fault-tolerance)> for [active replication | passive 

replication [with timeout /time_value/] ] 
�
list_of_FTs := /FT/ ; | /FT/ , /list_of_FTs/ 
�
codif_deployment := [repetition <identifier> of] <codification name> [replica <positive integer>] deployed 

on <particular platform instance (hardware or execution)> [priority <positive 
integer>] [order <positive integer>] [pause [ /time_value/ | user ]] [logging 
[on|off]] [cl-arguments “text with command line arguments for the executable 
program”] 

�
list_of_deployments := /codif_deployment/; | /codif_deployment/ ; /list_of_deployments/ 
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