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Applying the Multidimensional Scaling for Linking Conceptual
Activity Models and Class Diagrams

AKIO IDA SHIGEO KANEDAT!

Abstract: In the field of systems development, linking models are expected for each process for improving understandability and
productivity. For example, when Soft Systems Methodology is applied to the uppermost process in a stream and an
Object-Oriented Approach is applied to the upstream and midstream processes, if the conceptual activity model of the former and
the class diagram of the latter can be linked, then we can build systems that are intuitively simple to understand, easily
maintained, and reusable. This paper considers a system’s root definition and proposes an approach for spatial arrangement
through multidimensional scaling of responsibilities extracted from a conceptual activity model. Our proposed method based on
the idea that the strong connection among the responsibilities provides robustness for class diagrams, even if the business
procedures change in the application domain. We tested our proposed approach on several samples and obtained a spatial
responsibility arrangement that is considerably reasonable. Therefore, we believe this approach has the potential to bridge
artifacts from the uppermost stream, including conceptual activity models and midstream artifacts represented by class diagrams.
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View-Controller

Model

Collision

Ball Vector2D

MVCApp ~distance

-id -vx

~mouseX
~mouseY

+ conduct() : void

+Collision(_a : Ball, _b : GameMaterial)

~MVCApp(iitle : String)
+ paint(g : Graphics) : void
+main(args : String) : void
+mouseClicked(e : MouseEvent) :void | 5 |
+mousePressed(e : MouseEvent) : void
+mouseReleased(e : MouseEvent) : void

+mouseEntered(e : MouseEvent) : void
+mouseExited(e : MouseEvent) : void
+actionPerformed(e : ActionEvent) : void
+mouseDragged(e : MouseEvent) : void

+mouseMoved(e : MouseEvent) : void

- exist -velosityd _yy
~a | -friction
\? +Ball(_id : int)
\ + disableFriction() : void

~ balls

I e
[ +ofi):void

{ordered} | +getvel(): Vector2D {ordered) Table

+enableFriction() : void
+stop() : void
+on() : void

+getld(): int - balls

+isExist() : boolean N
 movel) ZNUMPOCKETS
+hitByCue(vx : double, vy : double) : void fomottode
+hitByWestCushion(left : int) : void

+hitByEastCushion(width : int) : void +Table()
+hitByNorthCushion(top : int) : void +reset() : void
+hitBySouthCushion(height : int) : void +demo() : void
+hitByAnotherBall(another : Ball) : void +play(vx :int, vy : int) : void
4 +tick() : void

+getPockets() : List<Pocket>

Cushion +getBalls() : List<Ball> \%;pcckets
— -table | *getNumPockets():int  {ordere
+ ):int 6 Pocket
-b | ~id
~ Pocket(_id :int)
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