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Abstract: Understanding the change of software architecture plays an important role in the continuous evolution of
software. However, the current change detection methods mainly focus on fine-grained code and ignore the architecture lev-
el. In order to detect the change of architecture level, we propose a software architecture multiple-level change detection
method based on two-step MAAT (Multilevel Architecture Analysis Tree) matching. The method includes three steps. First-
ly, we construct an MAAT for each program. Secondly, a two-step matching algorithm is implemented to detect changes
based on the two MAATS. Finally, we classify and cluster these changes. Based on the above algorithm, we develop the tool
ACAnalyzer. And experimental results prove that ACAnalyzer has good accuracy and performance.
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Node root

architecture = analyzeArchitecture (programPath)
foreach component in architecture do
Node comNode = createNode(component)
root.addChild(comNode)
foreach module in component do
Node modNode = createNode(module)
comNode.addChild(modNode)
foreach file in module do
AST=creatAST(file)
ASTs.add(AST)
Node fileNode = createNode(file)
modNode.addChild(fileNode)
end foreach
end foreach
end foreach
foreach AST in ASTs do
foreach fileNode in fileNodes
if (fileNode.path = AST.path)
fileNode.addChild(ASTNode)
end foreach
end foreach

return root
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editSet={}
foreach y in bfsOrder(T2) do
y"=parent(y)
x=getMatchNode(y)
if (x = null)
edit = add(y, y*, i, label(y), value(y))
editSet = editSet.add(edit)

=

else
if (value(x) != value(y))
if (level(x) is statement-level)
edit = update(x,value(y))
else
edit = rename(x,value(y))
endif
editSet = editSet.add(edit)
endif
x" = parent(x)
if (y"1= &")
edit = move(x,y",1)
editSet = editSet.add(edit)
endif
endif
end foreach
foreach x in postOeder(T1) do
y = getMatchNode(x)
if (y = null)
edit = delete(x)
editSet = editSet.add(edit)
endif
end foreach
VSRR S

foreach edit in editSet do

if (edit is add or delete)
node=getNode(edit)
if (parent(node).edit = edit)

cluster(parent(node).edit,edit)

endif

else
if (node is Statement & node.next.edit =edit)

cluster(node.next.edit, edit)
endif
endif
end foreach
foreach edit in editSet do

get level of edit;

if level is Component-level
classifyComponentChange(edit)

endif

if level is Module-level
classifyModuleChange(edit)

endif

if level is File-level
classifyFileChange(edit)

endif

if level is Statement-level
classifyStatementChange(edit)

endif

end foreach
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