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ABSTRACT

Web apps have a problem that they cause same data to be repetitively retrieved, processed, and displayed when web
browsers load different web pages. To resolve the problem, this paper presents and evaluates a new method for
restructuring of Java web apps. This approach dynamically analyzes Java web apps from the MVC (Model-
View-Controller) architecture point of view and identifies redundant data by using the composite view pattern. Then
the input apps are restructured in order not to load the redundant data when users make requests for new pages. This
restructuring generates new web apps that conform to the MVC architecture and improve the performance of input web
apps. The experimental results showed that when compared to legacy web apps, the restructured apps' response time
was reduced on desktop PCs and mobile devices by 38% and 55%, respectively. In addition, case studies using
open-source web apps showed the applicability of the proposed approach.
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1: procedure restructure(App app)

2: collect collaboration diagrams for app's every page request
3: for each page request r

4: findPageSpecificComponent(s)

5: if (/s transformation does NOT induce an inconsistent
state from the perspective of MVC architecture) then

6: transform()

7: endif

8: end for

9: end procedure

Fig. 3 MVC architecture-aware restructuring

31 E3l HAZHE AlY

A Y Y] AW RES 0H XY AR THE =
W ARSI o] SARSHE 913 23704 )%
Aol 71 AT[12] o 88 4= ek & po B

e Y o] = Tz mElg FH3= Aol of
e}, ez mdo) 7|RkE T f23ME s

ol Rk Aoltk. Al A o] mEle uin
W e Hl M BAste] 53 HEHES} 3F A

m

=2X|(J. Korea Inst, Inf, Commun, Eng,) Vol 21, No, 11 :

2153~2166 Nov, 2017

s 9 PEUES PEAE § 3 1 Hofahs 243
G0z BRAEiE WE 4), oleit 2 gl
W3, 7 UA, ABR, B 5 g o

IMBoardol A= 19 2, 19 5, 1 67} - 3731 x1
g AR 2 s FE5T 5 ek AXZ 7] 84, A
A= R UL 83, AXZ =78 a3l disiA UIet &
AP A2 md(Taex ndy gAE wd)o] A4 71
Holl 242 vkt Qi

o] 27 A A& mdof Al&H o = #
EHE Fof| A jmboard.jsp7} HE3 AT gt 9f
UFshH jmboard.jsp= 2F oA S 917
glojok ARE 7HA M Ho| A5 A4 sh= o2 A=
F7h#lo] Ao ZFHE =& %2 include B 15 AR-SH
L Q7] wi o)tk gHA o] efAof A R ey A= Aput
A Adolvz & 4= glom, & B F we] A
[13]& AF&5lH #5 include ]| 1&5 AR5l A B H
£ 53 Foll ZFAXIth AER 2= dH(top.jsp), +
& (bottom.jsp), #H|o| x| 53} F7t AEECh #Ho|A] &
o} = glolob oA st e 3£E] Atelof] 914
St HAEZHUER #Ho]2] 23 53t ERl=E Ko
=t & &9 19 69 A% listjsprt 53} Folch
5 HEe 9ES tet A RS 23)6to] THE o
R, AREA A Hol= FF Fo|A|(dlE & 1™
6A)7} Qi

1: procedure findPageSpecificComponent(Request 7)

2: /| to identify and classify subviews composing a whole
view of request r into two categories: common and
page-specific subviews

3: /I let svp/ denote whether a subview / of request ris a
page-specific (true) or not (false)

4: classify web components of /'s collaboration diagram into
templates, view managers, subviews, or composite views

5: for each subview sv/ of r

6: if (sv/ecd)for all collaboration diagram cd)) then

7. sy« false

8: else

9. sy« true

10: endif

11: end for

12: end procedure

Fig. 4 Finding page-specific and common components
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hword=&searchscope=&category=&no=1 (Include
/skin/kissofgod3_gray/top.jsp) (Include
/skin/kissofgod3_gray/write.jsp) (Include
/skin/kissofgod3_gray/bottom.jsp)))

(C) Text model

Fig. 5 Data entry page for article update on JMBoard
and its collaboration
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(C) Text model

Fig. 6 Result page of article update on JMBoard and
its collaboration
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1: procedure transform(Request 7)

2: if (/'s page-specific subview and /s common subviews
are all included by /'s template) then

3: the template is modified such that the common
subviews are removed from /'s collaboration diagram

4: modify rsuch that rbecomes a partial-page request

5. else if (/s page-specific subview is included by /s
common subview) then

6: a template is constructed such that the layout info is
extracted from the common view and is moved to the
template

7: the remainer of the common view is partitioned into two
parts: the part executed before the page-specific subview
and the part executed after the page-specific subview

8: Do step 3-4

9: else if (/s page-specific view includes /s common views)
then

10: a template is constructed such that the layout info is
extracted from the page-specific view and is moved to the
template

11:  the remainer of the page-specific view is positioned
between the common views

12: Do step 3-4

13: end if

14: end procedure

Fig. 7 Transforming a full-page request into a partial-
page request with page-specific content
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Request ri: (En Ci (FW T (In Co1) (In Spi) (In Co2)))
Request rj: (En Cj (FW T (In Co1) (In Spj) (In Co2)))
(A) Collaboration models of original requests

Request ri: (En Ci (FW T' (In Spi)))

Request rj: (En Cj (FW T' (In Spj)))

(B) Collaboration models of restructured requests
En, FW, and In mean Enter, Forward, and
respectively.

Include,

Fig. 8 Request transformation when all subviews of an
original request are included by a template

|(J. Korea Inst, Inf, Commun, Eng,) Vol 21, No, 11 : 2153~2166 Nov, 2017

Web
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jmboard.jsp
3/Include

(A) Collaboration graph model

(Enter
/JMBoard?tablename=test&mode=view&boardpage=1&searchw
ord=&searchscope=&category=&no=1 (Forward
/imboard.jsp?tablename=test&mode=view&boardpage=1&searc
hword=&searchscope=&category=&no=1 (Include
/skin/kissofgod3_gray/view.jsp)

(B) Text model

Fig. 9 Request transformation result in case of article
reading on JMBoard
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Request ri: (En Ci (FW Co (In Spi)))
Request rj: (En Cj (FW Co (In Spj)))
(A) Collaboration models of original requests

Request ri: (En Ci (FW T (In Co3) (In Spi) (In Co4)))
Request rj: (En Cj (FW T (In Co3) (In Spj) (In Co4)))

(B) Collaboration models of requests in intermediate steps

Request ri: (En Ci (FW T' (In Spi)))
Request rj: (En Cj (FW T' (In Spj)))
(C) Collaboration models of restructured requests

Request ri: (En Ci (FW Spi (In Co5) (In Co6)))
Request rj: (En Cj (FW Spj (In Co5) (In Co6)))

(A) Collaboration models of original requests

Request ri: (En Ci (FW T (In Co5) (In Sp'i) (In Co6)))
Request rj: (En Cj (FW T (In Co5) (In Sp'j) (In Co6)))

(B) Collaboration models of requests in intermediate steps

Request ri: (En Ci (FW T' (In Sp'i)))
Request rj: (En Cj (FW T' (In Sp'j)))
(C) Collaboration models of restructured requests

Fig. 10 Request transformation when a page-specifc
subview of an original request is included by a common
subview
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Fig. 11 Request transformation when a page-specific
view of an original request includes common subviews
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View ;| <a href="AddBook">Add book</a>
2: | <img src="friends.png" onclick="location.href='SearchFriend™>

3 Il execute business logic & create JavaBean objects
Controller 4 req.getRequestDispatcher("Template. jsp?Body=View2") forward(r
"| eq, resp);

5:| // common component such as header, menu
Template | 6: | <jspinclude page="${param.Body}" /> // server-side composition
7: I/ common component such as footer

(A) Legacy app

;| <a onclick="doGetByAjax (‘AddBook’);">Add book</a>

View :| <img src="friends.png" onclick="doGetByAjax('SearchFriend');">

INTREES

;| I execute business logic & create JavaBean objects

Controller 1| req.getRequestDispatcher("View2").forward(req, resp);

/I common component such as header, menu

<span id="container"> </span> // client-side composition

/I common component such as footer

.| // client-side composition in event handler of AJAX request

.| document.getElementByld("container").innerHTML=
xhr.responseText;

Template

©ONOON

(B) Restructured app

Fig. 13 Restructuring user requests at the code level
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