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Modularity	  in	  OO	  languages	  

Package	  
	  
Class	  
	  
Method	  

milli-‐pa4ern	  
	  
micro-‐pa4ern	  	  
	  
nano-‐pa4ern	  



Defini1ons	  

A	  pa#ern	  is	  a	  discernable	  order	  or	  arrangement	  
of	  elements,	  which	  may	  be	  repeated.	  
	  
A	  high-‐level	  design	  pa4ern	  describes	  the	  
structure	  of	  an	  OO	  system,	  based	  on	  class	  
rela1onships	  and	  soKware	  architecture.	  
	  
A	  low-‐level	  pa4ern	  …	  



Low-‐level	  pa4erns	  

A	  low-‐level	  pa#ern	  captures	  emergent	  
proper1es	  of	  soKware,	  expressed	  in	  terms	  of	  
source	  code	  ar1facts.	  
	  
Low-‐level	  pa4erns	  are:	  
•  recognizable	  
•  localized	  
•  meaningful	  





Example	  pa4erns	  	  

•  Leaf	  package	  e.g.	  java.math 
•  Sampler	  class	  e.g.	  java.awt.Color 
•  Delegator	  method	  e.g.	  size() 



Background	  

•  Three	  key	  tasks	  –	  inter-‐dependent	  

– specifica1on	  
– iden1fica1on	  
– detec1on	  



Pa4ern-‐based	  analysis	  

•  Iden1fier	  name	  analysis	  
•  Run1me	  behaviour	  analysis	  
•  Bug	  detec1on	  analysis	  
•  Program	  comprehension	  





Future	  work	  

•  Construct	  a	  suite	  of	  package-‐level	  pa4erns	  
•  Create	  a	  detec1on	  tool	  for	  these	  pa4erns	  
(MSc	  project)	  

•  Write	  up	  a	  survey	  paper	  on	  low-‐level	  pa4erns	  



Conclusion	  

•  Low-‐level	  pa4erns	  are	  everywhere!	  

•  This	  seman1c	  informa1on	  can	  be	  
correlated	  with	  other	  sta1c/dynamic	  
proper1es	  and	  used	  for	  program	  
analysis.	  


