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Abstract: For real-time software systems, this paper considers the problem of checking component-based designs
for timing scenario-based specifications, which is one of the challenges in real-time computing domain. Firstly the
timing scenario-based specifications are specified by UML sequence diagrams with a set of boolean expressions,
then the interface automata for modeling real time systems through adding time intervals on the actions is extened.
The component-based designs are modeled by a real-time interface automaton network which contains a set of
real-time interface automata synchronized by shared actions. Based on analyzing the compatible integer state space
of a real-time interface automata network, a corresponding reachability graph is constructed and finally an
algorithm for checking the consistency between the real-time component-based designs and the timing
scenario-based specifications is devel oped.
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Fig.2 A real-time interface automaton networks for TCAS system
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current_path:=([ug]); loopset:=¢

repeat node:=the last node of current_path;
if node has no new successive node then delete the last node of current_path
else begin node:=anew successive node of node;

if node is such that there is a simple flat loop for D in the corresponding path of
current_pathanode

then put the loop into loopset
else append node to current_path;
end
until current_path=();
current_path:=([ug]); is_simple_path:=false;
repeat node:=the last node of current_path;

if node has no new successive node then delete the last node of current_path
else begin node:=a new successive node of node;

if node satisfies that the corresponding path of current_pathAnode is a simple path

© PEBREBALTU bt/ www. jos. org. cn



56

Journal of Software

then begin check if the simple path satisfies D;

Vol.17, No.1, January 2006

if no, then return false

check if the simple path is a flaw simple path for D;

if yes, then return false;
end
if
then append node to current_path;
end

until current_path=()
if is_simple_path then return true elsereturn false.

is_simple_path:=true;

node satisfies that the corresponding path of current_pathanode is a prefix of simple path
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