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Abstract Software product line engineering is a method that prepares for the future reuse and
supports to seamless reuse in application development process. Commonality and variability play
central roles in all product line development processes. Reusable assets will become core assets by
explicitly representing C&V. Indeed, the variabilities that are identified at each phase of core assets
development have different levels of abstraction. In the past, these variabilities have been handled in
an implicit manner and without distinguishing the characteristics of each core assets. In addition,
previous approaches have depended on the experience and intuition of a domain expert to recognize
commonality and variability.

In this paper, we suggest a 2-dimensional analyzing method that analyzes the variabilities of core
assets in software product line. In horizontal analysis process, the variation types are analyzed in
requirements, architecture, and component that are produced at each phase of development process. In
vertical analysis process, variations are analyzed in different abstract levels, in which the region of
commonality is identified and the variation points are refined. By this method, the traceability of
variations between core assets will be possible and core assets can be reused seamlessly.
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GameMap

+ int nextPiece
+ int demandPiece
+ boolean first

+ void sleepTimeSetting ( )
+ void start ( )

+ boolean restart ( )

+ boolean pause { )

+ boolean regame ( )

#voidend { ) %

GamePlay +booleanend ( )
. StateMode Block +void run ( )
+ statetlode state # static String stateModeName - +void paint ()
5 # boolean movepiece ( ) +void leftkey ( )
+ string getState ( ) # boolean start ( ) || #void newpiece ( ) b ot
+changeState ( ) # boolean pause ( ) # void moveCurPiece ( ) + boid righticey ( )
#void start ( ) # boolean resume ( ) # void removelines ( ) * void rotatekey ( )
# void pause ( ) # boolean regame { ) # void mountdine ( ) * void quickDownkey ( )
# vaid resume ( ) # boolean end ( ) +<«v.p» itemSingleBlock ( ) + «v.p» void paintltemQueue ( )
# voide regame ( ) + «v.p» void paintemExplain ( )
{ + «v.p» void paintitemHistory ( )

+ «v.p» void useltemToMeKey { )

+ «v.p» void useltemToYouKey ( )
I + «v.p» void Createltem ( )

WorkingState PauseState FreeState + «v.p» void ItemLineDown ( )
e e e e e e L e e — ¢ + «v.p» void TtemLineUp ( )
- static WorkingState this, obJect - staue PauseState this ob]ect - static Freétane thIS _object | + «v.p» voidltemRemove { )
+ static WorkingState get_object { )| | + static PauseState get_object { ) + static FreeState get_object ( ) | +«v.p> void ItemAllClear ( )
+ boolean pause ) +boolean resume () + boolean start () + «v.p» void ItemHide ( )
+ boolean regame ( ) + boolean regame ( ) + boolean regame { ) + «v.p» void TtemSpeedUp ( )
+ boolean end ( ) + boolean end( ) + «v.p» voiditemShield { )
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