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A Model-driven Development Support Environment
for Web Applications

Hipek1 TA1,+ TAKASHI NEROME,! MARI ABE®tt
and MASAHIRO HORIt

This paper proposes Web Application Descriptor for modeling dynamic Web applications,
and presents a prototype of Web Application Development Support Tool Workbench, which
is an environment for developing Web applications based on the Web Application Descrip-
tor model. The Web Application Descriptor is to specify a navigational structure of Web
applications, and prescribe the behavior of Web applications in terms of logical pages and
actions used for directing the page flow. Web Application Descriptor allows modeling such
page navigation flow at a description level independent of neither view contents nor runtime
application framework, so that it can be exploited for the code generation and test execution
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of Web applications.
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Fig.1 Model 2 architecture based on MVC pattern.
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(a) Keyword input form

keyword: listFroduct

(b) HTML source of the form input
<form action="/servlet/Foo" method="GET">
keyword: <input name="keyword" type="text">
<input type="submit" value="listProduct">
i< /form>

(c) Java statement for the form parameter access

public void doGet (HttpServletRequest request,
HttpServletResponse response) {

serachKeyword = request.getParameter ("keyword") ;
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Fig.2 An example of input form and its HTML source.
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Fig.3 Overview of Web Application Development
Support Tool Environment.
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Fig.5 Main WAD elements for describing page flow.
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Fig.7 Root region of the shopping application example.

Product Search

Region Cart Region

<WAD>
<NavigationPart initialEntryPortName="start"s>
<Region localName="RootRegion"s>
<Ports>
<EntryPort localName="start"s>
<Next nodeName="ProductSearchRegion"
portName="start"/>
</EntryPort>
</Ports>
<RegionBody>
<Region localName="ProductSearchRegion">
. </Region>
<Region localName="CartRegion"s>
... </Region>
</RegionBody>
</Region>
</NavigationPart>
<ActionPart> ...
</WAD>

08 WADUOOOO XMLOOOOOO
Fig.8 Sample WAD description.
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Fig.10 WAD description of the body of the “Cart

Region”.
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(a) Navigator view (b) WAST menu

(c) Page flow editor

E ¥ SimpleShepoineAp|
& @ doc

23
E-{5 pagekrtities
B @ source:
EHa
& webRpplication

) classpath

B vem_meta

| webzettngs

|
Narvigator |Packages

B Outline
© = addTaGart
5] toLiztPage
] taDetailPage
=W <Body?

=1 [ SearchPage
= defait
[ viewCart

SimpleShopping Apol ja !
Simplehoppine Applea |

| ]

\ / /_\_—fDaﬁiPaua;

Owverview | v |

{4 ligtProducts

O Pacobatay || ERRT

HP0 - x

B @) main ‘

Vahe

L description
- P
] ListPoce displayNama

=] atmk localllame

SearchPags
man

| I+ ":isea"h_.lﬂ; manPagaEntyName
B PTRETE 5

Server Contiguraf
\

\

N

(d) Outline view

\

(e) Property view

011 0000000000 0og
Fig.11 Workbench prototype.

Generated | HTML Jsp Java code XML

artifacts - - -
Static Page Page Action = Action | Config.

Scenarios Page Stub  Skeleton| Stub | Skeleton| File

| (@) Static preview| V.
(b) Testrun v V (rev.) V  V(ev) [V(rev)
(c) View check V (rev.) Vv vV

(d) Action check v V(rev) | V (rev.)
L e) Deploy V (rev.) V(rev.) | V (rev.)

Page designers' role
012 0000O00OO0OO0OO0OOOOO00OOO0
Fig. 12 Development scenarios provided by the

Java programmers' role

workbench.

HTMLOOODOOOOOOOOODOO0O0D00000
000 12(b)0000000 JSP/HTMLO OO OO
000000Java0 00 D000000000000
000000000000000000000000
0000000000000000/0000000
000000000000000000000000
000000000000000000000000
0000000000000000

000000000000000 12(¢)00000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000 WADOOOOODOOOOODOOO0O0O0000
000000000000000000000000
000000000000000000 WADOODO
000000000000000000000000

Product
Search

Search )
Pa ge bYistProducts

erach
Product

List Page
OK

Product Search Region

\

(showing only the portion related to Search Page)
0 13 “Search Page” D00 UO0OOOOOO
Fig. 13 Page flow related to “Search Page”.

0000000000000000000 12(d)00
0000Javad 00 000000000000000
00000 WADOOOOOOOODOOO000000
000000000000000000000000
0000000000000 00000000000
0000000000000000000 deploydd
000 12(e)@

4.2 0000000
000000000000000000000000
000000000000000000000000
000000000000000000000 130
“Search Page’ 10 000 000000000000



Vol. 44 No. 6

B t Explorer
TPLE REO FFW SRIAUE V-LD AIE

B D A | PHAD BT 0¥0kcurert¥rapersvecemezotshoppire-epoi¥s =] @
_ ()
This is stub page Dunm =

Action Invocation(s)

viewCart

Tnvocation Node ID: /CartRegion/Getcartbata
Action ID: Cart:GetCartData ; .
.......... r
@ i 2
listProducts
ion Node ID: / Product sear on/sear hi‘ o 1
Action ID: Froducts:search?roduct’
keyword [ThinkPad
(b) fs =

[E)~—vreranzir [ [ [Berzea-z 7

014 0O00O0ODDOOOO
Fig. 14 Example of a page stub.

00000000 12(b)000000WASTOODO
0000000000 11(b)00000000000
000000000000000000 JSPOOO
0000000 Java000O0D00000000000
00D0/0000000000000000000000
000D00000D000D000000000%Search
Page’ 0000000000000 1400000
0000000000000000 14(2)0(b)00
000000000000 WADOOOOOOO 20
0 ExitPort 0 13(a)0(b) 000000000000
00000 14(b)000000000000000
000000000000000000000000
00000 14(¢)000000000000000
0D000DD00000000000000D00000
000000000 WADOODOOOOODOOOO
000000000000000000000
00000D000000000000000000
0000000000000000000000000
000000000000000 130 “Search Prod-
uwet’ 00000 100 ExitPort 000000000
ExitPort 0000 0000000000000 Ex-
itPort 10 0000 000000000000000
000000000000000000000000
000000000000000000000000
00DD000000000000 WADOOOOOO
00000000000000
0000000000 4000000000000
0000000000000000 JSP/HTMLOO
000000000000000000000000
000D0D0000000000000000000
000000000000000000000000
ExitPort 10 00000000000000000

0000000 WebOOOOOOOOOOOOOO 1505

© AT

A @7 3SR

Search Products

‘ Reyword: [ThinkPad]

page form invokes:

validated action parameter's J

7 [ A Jwarnin, o

[keyword] {null} Missing paramster

015 000000000000 OO0O0O00OO0
Fig.15 A customized page skeleton.

oooooo
000000ooo0OooooO0ooO0oO0Oo“Search
Page’ O0O0OOODO 150000000000000O
0000do0ooooooooooooon wWAST
00ooOO00oooooooOooooooooooo
O0000ooOooouooo 12(c)0ooooon
O000000000000000O “Search Page” O
000 “Search Product” 000000 OO00OO0O
000000o0oooooooooooooooon
go0Od 100 M0000goooo0ooooooon
000000000000 oo0oooooooooo
Jo0o0o0o0oooooooooooo 2000
g0moooo0ooO0ooooooooooogo
oooooooooooooooUooooooooo
0doU0ooooooooooooooooooog
000U0oooooooOoboocogooooooooo
J0o0o0oo0oooooooooooouooooo
go0oooO0oOoOoOoooooOoooooooog
Jdodooo0ooooOoooooooooooon
00000oo0oooooooooooooooooon
00o00oo0oooodooooooooo

5. JO0Oooooooo

gboobodobooooobooooobooooboooa
OoOoogoJspo0O0O0OoOoOoOoOoOoOoooOooOoO
gooooooocooboobooobooooooobo
O WASTOOOOOODOOOOOoOooooooooo
goboooboooooooooooooobobobo
goooboooooobooooboooooobooooaon
goooboooobo2000000000000
goooobooooooooobooooboooboon



1506

(a) Convert Spec
Sheet to WAD
(b) Generate
Codes
(c) Build and
Deploy WAR
(d) Start
Application Server
v oo
(6) Request a Page -+ @) RunjsP .. i
(f) Activate a Link -+ (F) Verify the ‘ |

Request

“WAR: Web Application Archive

016 ODO00OO0OOOOOOOOOOOO
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