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Abstract: Existing software development approaches construct component model in an unstructured and informal
way, and the dependencies among components are implicit and lack rigorous semantic. They don’'t support
top-down component reuse effectively. This paper tries to address these problems by using category theory to define
the links between components, so that the links between components and the link compositions have rigorous
meaning. The morphism composition is used to trace the relationships between components at different abstraction
levels, and the architecture design pattern is used to define component composition and constrains precisely.
Category theory supports the diagrammatic representation of component model that visualizes the relationships
between components and the structural feature. The constructed component model is understandable, traceable, and
hence reusable. Formal component modeling approach is suitable to the software development for reuse.
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Fig.6 Requirements model (excerpt)

6 « )
(Newsroom) (Editing_Dep) (Ad_Dep) (Chief_Editor_Office)
(Editor) (Director) (Proof_reader) . “0"
Newsroom , )
Newsroom .
Newsroomg Editing_Depo,Ad_Depoy,Chief_Editor_Office, . Newsroom,

.Newsroomy,Editing_Depo,Ad_Dep,, Chief_Editor_Office,,Newsroom

, Editing_Dep ]
Editor, { Globalgoal Editing_Depo
L ocalgoal (SelectedArticles=J): Typesetting(O=News_with_types) //
}
Director { Globalgoal Editing_Depg
L ocalgoal (Articles#Z): Articlesselecting() (SelectedArticles#J) //
(Is_Signed(Newsfile)=F Als_Proofed(Newsfile)=T):
Newssectionsigning(/=Newsfile,O=News_section)(ls_Signed(News_section)=T7) //
}
Proof_reader { Globalgoal Editing_Depo
Localgoal (Is_Proofed(News_with_types)=F):
Proofing(/=News_with_types,O=Newsfile) (Is_Proofed(Newsfile)=T) //
}
Editorg,Director,Proof _reader Editing_Depg ,
Editing_Dep
Editing_Dep { Attributes SelectedArticles:set //
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Globalgoal Newsroomg
Localgoal //
(SelectedArticles=d):Newsediting(O=News_section)(Is_Signed(News_section)=T)
Components Editorq,Director,Proof_reader
Coordination-rules Newsediting(O=News_section)
{ Director.Articlesselecting(); //
Editory. Typesetting(O=News_with_types); //
Proof_reader.Proofing(/=News_with_types,O=Newsfile); //
Director.Newssectionsigning(/=Newsfile,O=News_section) //

}
}
Editing_Depo,Editorg,Director,Proof _reader,Editing_Dep
6 ( ) : :Newsroomg— ;Newsroom
{Editing_Depy,Ad_Dep,,Chief_Editor_Officep}  Editing_Depy— ;1Editing_Dep { Editor,,Director,Proof_reader} .
, ( Editing_Depo) “ ( Newsroomg)

“ ", ( Editing_Dep) “ . ,

,UML (collaboration diagrams)
(sequence diagrams) .7 Editing_Dep Newsediting(0O=
News section)
l Newsediting(...)
1. Articlesselecting () EditingDep 2. Typesetting (...) »| Editor,
l 3. Proofing (...)
4. Newssectionsigning (...) \
Director |- Proof_reader
Fig.7 Collaboration diagram of Editing_Dep
7 Editing_Dep
(use case) )
' , Editor, . ,Editorg
Typesetting() :
Editorg; Editors. ,
Editoro— ;11 Editor{ Editorg,Editors} :Editorg ;Editorg ;Editor
6 . Editorg,Editors  Editor
Editorg{ Globalgoal Editor,
L ocalgoal

Plandivision(O=Division_Border) //
Choosearticle(O=Selected_Item) //
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}
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}
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Coor dination-r ules Typesetting(O=News_with_types)
{ Editors.Displaypagespace(); //
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}
}
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reader} Editoro— ;11 Editor{ Editorg,Editors}, Editorg
Editorg .Editing_Dep Newsediting(O=News_section) (Editor,Director,Proof_
reader) (Typesetting,Articlessel ecting,Proofing,Newssectionsigning)
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4
# ( ).
A- ( ) ’

( ABD ),
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