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Automatic Analysis of Advanced Inter-pattern Relationships

ATsuTo KuBo,t HIRONORI WASHIZAKI,tt ATSUHIRO TAKASU't
and YOSHIAKI FUKAZAWA t

By using software patterns, developers can reuse knowledge obtained from experts’ empir-
ical rule. Analysis of Inter-pattern relationships is important, but analysis by human costs a
lot. In this paper, we propose an automated inter-pattern relationship analysis method. Our
method includes a pattern model and two inter-pattern relationship models, and uses several

natural language processing techniques such as TF-IDF weighting.
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GoF Composite Context You want to represent whole-part hierarchies. You don ’t want clients to
know the difference between compositions (nodes) and individual (leaf)
objects ...

GoF Composite Problem Compose objects into tree structures to represent whole-part hierarchies
in a manner that lets clients treat objects and compositions uniformly.

GoF Composite Solution Create an abstract Component class which defines the interface of all
tree objects and implements default common behavior. ...

GoF Composite | Resulting Contexts | A near pure implementation of 1:N Recursive Connection, thus gains its
advantages (and drawbacks, of course!) ...

GoF Composite Related Patterns Composite and Decorator have similar structure diagrams, reflecting the
fact that both rely on recursive composition to organize an open-ended
number of objects. ...
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Abstract Factory

RERIIR

Isolates client code from object creation. Makes exchanging product families easy —
client code written to work with one family of products can be changed to work with
a completely different set of products with little or no modification. Supporting new
categories of products is difficult — the set of products is fixed by the AbstractFactory.

Factory Method

IR

Factory methods may create multiple kinds of objects in a single function; however,
this will make the FactoryMethod code more complex and may make it more difficult to
extend the Creator class to support new product object types. Factory Method is to
creating objects as Template Method is to implementing an algorithm. ...
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Visitor Command SimilarResult 0.180 X
Iterator Strategy SimilarResult 0.173 X
Iterator Builder Corresponds 0.171 X
State Strategy SimilarResult 0.170 X
Strategy FactoryMethod SimilarResult 0.166 X
Singleton Proxy Corresponds 0.166 X
Visitor FactoryMethod SimilarResult 0.160 X
Strategy AbstractFactory SimilarResult 0.159 X
Memento Command Corresponds 0.157 A SubInResulting
State Observer Corresponds 0.157 X )
Decorator Bridge Corresponds 0.156 X
Visitor Iterator Same 0.156 A SubInResulting
ChainOfResponsibility Command Corresponds 0.155 X
Interpreter Visitor SubInResulting | 0.151 (o] SubInResulting
Singleton Prototype SimilarResult 0.149 PN SubInResulting
Mediator Observer SubInResulting | 0.148 O J SubInResulting
BEl e AORE SR B CEREN D, X ... RECRERSN TR

fELTLES. Zhid, HE/F— HBEEOTFEH
Bk, BEANS—UHBEEOFEOHLADE, 2%
Y, 7—NVEDHRAEDLEE LIEOBRERTHE LE
zbha.
SHOBEL LT, REFEEMA L AF—
BRZBEVRAT LOWELFMEITY, HICRBEOR
BIZOWTOBREITVV=W, £k, HEF—VH
BN Y 7 7REDRBHRP L T3S,

$ £ X R

1) Cunningham & Cunningham, I.: Canonical
Form. http://c2.com/cgi-bin/wiki?Canonical
Form.

2) BINSLE, BERY: V7 MY =TI —UHFE
DBELRE, HROBEELSE MIEY 7 b=
7 LFEBIES, Vol.2003, No.55 (2003).

3) Gamma, E., Helm, R., Johnson, R. and
Vlissides, J.: Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-
Wesley (1994).

4) Zimmer, W.: Relationships between Design
Patterns, Pattern Languages of Program De-
sign Vol. 1, Addison-Wesley, pp.345-364 (1995).

5) Buschmann, F., Meunier, R., Rohnert, H.,
Sommerlad, P. and Stal, M.: Pattern Oriented
Software Architecture: A System of Patterns,
Wiley, New York (1996).

6) Noble, J.: Classifying relationships between
object-oriented design patterns, Proceedings of
Australian Software Engineering Conference

(ASWECQ), IEEE CS Press (1998).

7) Volter, M.: Server-Side Components - A Pat-
tern Language, proceedings of EuroPLoP ’2000
(2000).

8) Kubo, A., Washizaki, H., Takasu, A. and
Fukazawa, Y.: Extracting Relations among
Embedded Software Design Patterns, Journal
of Design & Process Science, Vol. 9, No. 3
(2005).

9) Salton, G. and McGill, M. J.: Introduction
to Modern Information Retrival, McGraw-Hill
Inc., New York (1983).

10) Paice, C.D.: Another Stemmer, SIGIR Forum,
Vol.24, No.3, pp.56-61 (1990).

11) Huston, V.: Huston Design Patterns. http://
home.earthlink.net/huston2/dp/patterns.html.

12) Rising, L.: The Pattern Almanac 2000,
Addison-Wesley (2000).

13) Cunningham &Cunningham, I.: Portland Pat-
tern Repository. http://c2.com/ppr/.

14) Cunningham, W. et al.: PatternShare. http://
patternshare.org/.

15) Borchers, J.O.: A Pattern Approach to In-
teraction Design, AI and Society Journal of
Human-Centred Systems and Machine Intelli-
gence, Vol.15, No.4, pp.359-376 (2001).

16) AMREA, BHILE, BERE: V7 hy=TH
B8y — L OMBERERE, F14EY 7 =T
I#OERT—2 ¥ 2y 7 (FOSE2006) (2006).



