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Dynamic Evolution of Software Architectures
Based on Hypergraph Grammars
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(1. Department of Computer Science and Technology, Tongji
University, Shanghai 201804, China; 2. Department of Computer
Science and Technology. East China Institute of Technology. Fuzhou
344000, China)

Abstract: Hypergraphs with constraints was proposed to
represent software architectures. The formal semantics and
operations of dynamic evolution production rules of software
architectures were presented based on hypergraph
morphisms. A software architecture style was defined as a type
hypergraph, and the dynamic evolution of software
architectures was modeled by applying hypergraph grammars
and the architecture style. Model checking technique was used
to verify the correctness of dynamic evolution of software
architectures, an algorithm was designed to verify the
property of dynamic evolution of software architectures.
Experimental analysis was made by using a model checker.

The approach provides a graphical representation of dynamic
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evolution of software architectures. and displays a formal

theoretical framework based on grammars.

Key words: software evolution; architecture; formal

modeling; model checking
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Fig.2 SA evolution using a production rule
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Procedure = Checkinglnvariant  ( transition

system M, state s, , property ®;)

V:i=0;
U:=¢;
bool b := true;
push (sy,U);
V:i=VU{ s}
do
s; = top(U);
if post(s;)V then
pop(U);
b:=bA(s | =®);
else
let s, € post(s;)/V
push(s;,U);
V:i=VUl{s};
End if
while (U ! =¢) Ab)
if b then
return(“yes”)
else
U i=¢;
while(U | =¢)
pop(U,e)

push(e,U")
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end while
while(U" | =¢)
pop(U’,e)
print(e)
end while
return(“no”)
end if
end Procedure
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