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Abstract With the wide applications of interrupt control in embedded real-time systems, the reliability of interrupt con-
trol system is a key problem during the procedure of system design. Although the architecture analysis and design lan-
guage (AADL)-based formal methods can handle this problem effectively, it fails to provide effective elements and
methods for describing and modeling interrupt. For this purpose, this paper proposed a design method of interrupt con-
trol system by combining the merits of AADL and interrupt controller,and utilized reliability computation model based

on GSPN to analyze the reliability of the designed system, leading to a way for the application of AADL in avionics sys-
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tem,
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processor CPU
features
BusAccess: requires bus access
PCI;
end CPU
memory DRAM
features
BusAccess: requires bus access
PCL
end DRAM;
device IR_Controller
features
BusAccess: requires bus access
PCI;
IR0 :in data port;
IR1:in data port;
IR2:in data port;
IR3:in data port;
IR4 :in data port;
IR5:in data port;
IR6:in data port;
IR7:in data port;
end IR_Controller;
process implementation IR_Process
subcomponents
IR _ Handler0: thread IR _
Threado, Impl;
IR_Handler7 ; thread
IR_Thread?. Impl;

IR_Info:data
DataTypel. Datalmpll ;
connections
DataAccessConnectionl ; data access
IR _Info. i —>> IR_Handler0. i3
DataAccessConnection2: data access
IR _Info. i —> IR_Handler7. i;
end IR_Process;
system implementation IR_System
subcomponents
PCI:bus BusTypel. imp;
CPU: processor IR _Processor.
ProcessorImpil;
DRAM: memory IR_Memory.
MemoryImpll;
IR _ Process: process bIR _
Process. ProcessImpll;
IR _ Controller; device Device-
Typel. IR_controller;
connections
BusAccessConnectionl ; bus ac-
cess PCI > RAM;
BusAccessConnection2 ; bus access
PCI -> IR_Controller;
BusAccessConnection2:; bus access
PCI-> CPU;
end IR_System;
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IR3_Handler-begin;12:33:12
IRO_Handler-begin: 12,3317 TIME
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error model CPUEM

features
Error_Free: initial error state;
TempErr: error state;
PermErr; error state;
ErrND: error state;
Failed; error state;
Temp_Fault; error event {Occurrence=>Poisson A, } ;
Perm_Fault: error event {Occurrence=Poisson 2, } ;
Recover; error event {Occurrence=>Poisson A} ;
Repair: error event {Occurrence=>Poisson A, };
Detect: error event {Occurrence=Poisson A} ;
NonDetect: error event {Occurrence=>Poisson A¢} ;
PerceiveFail: error event {Occurrence=>Poisson i; } ;
H_Err:out error propagation {Occurrence=>fixed Az} ;
H_FailedVisible: out error propagation {Occurrence=>fixed Ay} ;
H_OK :out error propagation {Occurrence=>fixed A1o};

end CPUEM,;

error model implementation CPUEM, impl

transitions
Error_Free—[Perm_Fault] — PermErr;
Error_Free—[Temp_Fault] = TempErr;
TempErr—[Recover ] Error_Free;
PermErr— [ Detect ] — Failed;
PermErr— [ NonDetect ] ErrND;
ErrND—[PerceiveFail ] — Failed;
Failed—[Repair] — Error_Free;
TempErr—{out H_Err] - TempErr;
Failed—[out H_FailedVisible]-> Failed;
Error_Free—[out H_OKJ]— Error_Free;

end CPUEM. impl;
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