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Model driven software development based on AADL and SCADE

LIU Ruiluan, DENG Yang, GONG Bin
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Model-driven design has been used in embedded system software design. The software
architecture model and detailed functional model are the focuses in the software design stage. There are
many languages and tools for the embedded system software modeling. The architecture of embedded
software can be built by the Architectural Analysis and Design Language(AADL) model, and the logic
function of embedded software can be described by the Safety Critical Application Development
Environment(SCADE) model. The integration of the two models can meet the modeling requirements of
outline design and detailed design of embedded software. AADL and SCADE are adopted to model the
architecture and function of the software of an aircraft control system, KCG tool is utilized to auto generate
C code from SCADE model, and the aircraft control system software is partly designed through the
integration of handmade and auto-generated codes. Actual application indicates that AADL associated
with SCADE is suitable for model-driven design applied in the embedded software design.
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systemimplementation Complete.Aerocraft
subcomponents
IMU: device IMU.Sensor;
GPS: device GPS.Dev;
Pilot_Control: process Aerocraft Control.Pilot;
Motors: device Actuator.Motors;
WiFi: device WiFi.Transmit;
ARM _100MHz: processor MCU.MHz;
Stand_Memory: memory RAM.Standard;
Standard_CAN_Bus: bus CAN.Standard;
connections
DCI1: dataport IMU.IMU_Data -> Pilot_Control.IMU_Data;
DC2: dataport GPS.GPS_Data -> Pilot_Control.GPS_Data;
DC3: dataport Pilot_Control.Radio_Data -> WiFi.Radio_Data;
DC4: dataport Pilot_Control.Act_ Cmd -> Motors.Act_Cmd,;
BC1: busaccess Standard_ CAN_Bus<-> GPS.BAI;
BC2: busaccess Standard_ CAN_Bus <-> Motors.BA1;
BC3: busaccess Standard_ CAN_Bus <-> ARM_100MHz.BA1;
BC4: busaccess Standard CAN_Bus <-> Stand_Memory.BA1;
BCS5: busaccess Standard CAN_Bus <-> WiFi.BA1;
BC6: busaccess Standard CAN_Bus <-> IMU.BA1;
end Complete.Aerocraft;
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threadAcc_Control Laws:

features

Cmd: Out data port;

Pro_Data: in data port;

Start_Tran: out event port;

properties

Dispatch_Protocol => Periodic;
Compute Execution_Time => 3ms .. Sms;
Period => 20ms;

endAcc_Control _Laws:;

processimplementation Aerocraft Control.Pilot
subcomponents
Scale_Acc_Data: thread Read_Data.Acceleration;
Acc_Control Laws: thread Control Laws.Pilot;
WiFi_Transmit: thread WiFi_Transmit.DataTran;
connections
DCI1: dataport IMU_Data -> Scale_Acc_Data.IMU_Data;
DC2: dataport Scale_Acc_Data.Proc_Data -> Acc_Control Laws.Pro_Data;
DC3: dataport Acc_Control Laws.Cmd -> Act_ Cmd;
DC4: dataport GPS_Data -> WiFi_Transmit.GPS_Data;
DCS5: dataport WiFi_Transmit.Tran_Data -> Radio_Data;
EC1: eventport Acc_Control Laws.Start Tran -> WiFi_Transmit.Start_Tran;
end Aerocraft Control.Pilot;
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Fig.3 SCADE model of acceleration data calculation function
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if(outC-> TrajChkFlg == 1)
{
/N R S5, 2R AR WiFi_Transmit_Thread & 3% 354 Start_On*/
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