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A MDA-based Approach to Developing Ul Architecture
for Mobile Telephony Software

Joon-Sang Lee" - Heung Seok Chae™

ABSTRACT

Product-line engineering is a dreaming goal in software engineering research. Unfortunately, the current underlying technologies do not
seem to be still not much matured enough to make it viable in the industry. Based on our experiences in working on mobile telephony systems
over 3 years, now we are in the course of developing an approach to product-line engineering for mobile telephony system software. In this
paper, the experiences are shared together with our research motivation and idea. Consequently, we propose an approach to building and
maintaining telephony application logics from the perspective of scenes. As a Domain-Specific Language(DSL), Menu Navigation
Viewpoint(MNV) DSL is designed to deal with the problem domain of telephony applications. The functional requirements on how a set of
telephony application logics are configured can be so various depending on manufacturer, product concept, service carrier, and so on. However,
there is a commonality that all of the currently used telephony application logics can be generally described from the point of user’s view, with
a set of functional features that can be combinatorially synthesized from typical telephony services(i.e. voice/video telephony, CBS/SMS/MMS,
address book, data connection, camera/multimedia, web browsing, etc.), and their possible comnectivity. MNV DSL description acts as a
backbone software architecture based on which the other types of telephony application logics are placed and aligned to work together globally.

Key Words : Software Engineering, Software Product-line, Mobile Telephony Systems, MDA
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Keyvitem

PhoneUl

+mplements

Softekeys | g.

<{<{enumeration> >
KeyStatus

1.*|text : String
{ordered}

SceneContainer

Buon Loom ClickButton Imilemioﬂ

PopNav() : Scene

MoveTeo(to : Scene, stacked : Boolean)
SetTolto : Scene, stacked : Boolean)

ComboBox

+owner

+softkey

{union}
+/elements

1.%

+nitial

Scene

Hists

isVisible : Boolean 0.+

0,.* ZS {ordered}
+naviable_to

TerminalScene

ListCtrl

+stack I:IEZ}
Stack
—Selectltem

icationPopup

SelectiveUl

Nonti

UiComponent

Notify{evt : Event) Histener

<<enumerat|on>>
| ConfirmPopup SelectPopup }__“
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context PhoneUl inv.

eScene.softkey = eScene.cur.softkey)

to.isVisible = false

self cur@post—oclInState(Scene: Init) and

to.isVisible = false

context SceneContainer::PopNav() @ Scene
pre:

post.
let topltem = self stack.lists@pre—last() in
if self stacklists—size() > 0 then

TerminalScene.alllnstances—select(elm: TerminalScene | elm.isVisible—size() = 1 and
SceneContainer.allInstances—forAll( eScene : SceneContainer | eScene.isVisible implies
eScene.elements.alllnstances(—select(elm:Scene | elm.isVisible) = 1 ) and
SceneContainer.alllnstances()—forAll( eScene : SceneContainer |

context SceneContainer::SetTo(to:Scene,stacked Boolean)
pre. self elements—includes(to) and stacked and self.cur.isVisible and

post: self elements.stack lists—append(self.cur@pre) and self.cur@post = to and
self.cur.isVisible@post and self.cur.isVisible@pre = false and
self. main.menu@post = self.cur.softkey@pre and

if self.elements.intersection(self.elements.stack.lists)—notEmpty() then
self elements.stack lists@post = self.elements.stack lists—excluding(to) endif

context SceneContainer::MoveTo(to:Scene,stacked: Boolean)
pre. self elements$\rightarrow$includes(to) and stacked and self.cur.isVisible and

post: self.elements.stack.lists—append(self.cur@pre) and self.cur@post = to and
self.cur.isVisible@post and self.cur.isVisible@pre = false and

self. main.menu@post = self.cur.softkey@pre and

if self.elements.intersection(self elements.stack lists—notEmpty() then
self.elements.stack lists@post = self elements.stack.lists—excluding(to) endif

self.elements—includes(self.stack.lists@pre—last())

result = topltem and self.stack lists@post = self stack lists@pre—excluding(topltem) and
self.cur@post = topltem and self.cur.isVisible@post and self.cur.isVisible@pre = false and
self mainmenu@post = self.cur.softkey@pre else result = null endif
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Node type Notation Description
The same semantics as TerminalScene inthe meta model.
terminal scene
The same semantics as ScenaContainer in the meta modesl.
scene container
o The same semaniics as a scene navigable via iitial association end in
initial scene the meta modet
Edge type Notation Description
ntics as SceneSet() in SceneCantainer in the meta
stacked_set "
The same semantics as SceneSet() in SceneContainer in the meta
se¢t | e d mode! (tacked=false).
stacked_move ;h:d:rzr: sem::‘l::;s SceneMovst() in SceneContainer inthe mata
The same semantics as SceneMovet() in SceneContainer in the meta
move [ -eoeemeees . model (stacked=false).
B Aspecial type of edges Ihat have the restricted source nodes, not all
terminal_stacked_set — aggyregated nodes but terminal scene children.
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<edge_exp> = [ “[' <guard_exp> ~1' ] [ <event_exp> 1]
<guard_exp> = [ *!' ] <guard_cond> { <gcond_connective>
<guard_exp> }
<guard_cond> := “inState(’ SCENE_ID ")’
<cond_connective> = "&' | *|"
<event_exp> = [ *!' ] <event> { <event_connective>
<event_exp> }

<event_connective> = & | |’

“event(' EVENT_ID *)' | “timer(' INTEGER )
| “key(' HWKEY_ID *)' | softkey('

SOFTKEY_ID *) | “select(’ INTEGER °)'

{event> =
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