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Abstract Aspect-Oriented Software Development(AOSD) is the software development methodo-
logy that classifies concerns of the system and identifies crosscutting concerns and organizes aspect
class, and AOSD has emerged as an important user-oriented software development methodology with
high maintainability. However, most of related studies worked on identification and specification and
coding of crosscutting concerns. And there have been few studies on slicing technique for tracing
method of specified crosscutting concerns. Therefore, this paper proposes slicing technique based on
AOSD that identifies and specifies crosscutting concemns through interactive analysis between use
cases; also, suggests slicing technique which improves traceability centering on identified crosscutting
concerns; applies the aspect-oriented slicing technique to Learning Management System(LMS) for
case-study. LMS is a cyber educational system that demands a lot of functional changes and
expansion, so it is effective to apply AOSD with high maintainability in developing LMS; and shows
the results that compared with related studies by comparing six elements.
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F Use case  Testing and Authorizing
<« use case slice » - :
:.—.-.t: : << aspect >
<Testing > «< Authorizing »
< »»
Testing » _Grude = call Testing authorizeGrade( )
. << advice >
<« j »
th Grade( ) <TextCallback Handler »
selectTest( ) {before(<authorizeGrade>) return}

18 16 ‘u_Testing'9l UST

Phase 3. &g}ol A
Phase 39lAde LMS #d &Hglo|2E 23t A
39tk Phase 2014 #58 2uW#olAES FHLE



AGA4HA FHE AT BHAY Sl 7N 749

&eto] A8 2Fste FASEEY ‘u_Learning’d ‘u_
Testing' @ ‘u_Boarding’ S9lMde ZJAIXJEE HA
stggen AR ‘u_Authorizing'dlME EUE
A ojzulojnE TAIFeEM st F2AHQ &2t
o2& zAsArt. ‘u_Authorizing'®} ‘FH #A) U
= ‘u_Leamning'# ‘u_Testing’ 2 ‘u_Boarding'#8] ¥
QIEACZ:E ‘loginUserid(), ‘certifyUser{)’, ‘autho-
rizeGrade()’ 59 2.3 c]Ag AAsta, ‘T FAlol
Sl¥ ‘u_Logging'#9] ¥RJEFACEZE ‘takeLog()'E A
Asksir.

T3 Y #AY ¥ ‘u_Learning'® ‘u_Testing’
9 ‘y_Boarding’#¢] oj=ulolAZ &= ‘Before’S A3}
3, X3 BAC) s ‘uLogging'#e] ojmulelAg =
‘After S A¢dstdh. 4 w7142 ‘p_LMS'9 SLS+=
X 149 2ok

‘u_Testing’¢} ‘u_Authorizing'7tel USTE 29 16
of AAEEE P LMS'Y ‘u_Testing's A7l 3
712 A8 2AXJEA ‘AuthorizeGrade() LH &l o]
Hreg B3 AR a7, AR
‘u_Authorizing’ ol e IEQAEHI ojsulolAE 53
A5E AAElx, AFAHAE ‘u_Testing’dl EFA
Hok

Alz=ge $AHQA 35S HetEr] 93 USTE 7]
22 USDE 2Astgd. of 17dMe #4 {2 A
0]~9%) ‘u_Learning’el th3 USDE AA)slien, AR
WEe UML 7] o8] 243tk gsae ‘o
Learning Form'o| A ‘takeLecture()’ ¥ o]A& Z3l
48 Z9e Addy, g8 F#29 ‘c_Learn-
inging Handdler’ oA ‘loginUserid()’ Q¥ #|ojXd] <
3 ARERF Q1Fe] AolHe], fAHE Foh2]l C‘ac.
Authorizing’ olA  9FFAE AX F AFEAE
‘return’ ¥o} ‘c_Learning' oA ‘getLearning()’ 2.3z
ol B¢ Fd g A Hv, 2¥A gad Ug
£ ‘c_Logging' A ‘takelLog()’ L¥do]AL %3] ¢
ol To =asds griA fh

Al2Ele] 3= AAE 43 USDS} USTE 7122
3} ‘u_Learning’dl] W¥ UIDE ¥ 184 AAlstHL.
®, ®7]¥& Jacobson®] Atd Aol A #A
E71HE AEEATHL]. S Phase 39 ATDE 19 8

[SYE=-N<X
-0 =

O O OO0

:<Leammer> :<LeamingForm> :<Learning Handler> ; <Authorizing> : <Learping>
T v
H . 1 . '

s

1 H i
2takeLecture()_ | )
3:loginUserid() |

S:getLeaming( )}

P .‘:--_'__.__

¥ 17 ‘u_Learning'®} USD

<<gomponent->
<boundary>> Learning
LMS MainForm ILeaming ity
arain “ o
O] Leaning
: 3
: <<component>> <=component>> |
LeamingForm LeamingHandter
v ~<homday > w<control= <<component>>
6“* LearningForm [~ >OH LeamingHandler Authorizing
Y <<entity>>
ILeamingFomm ILeamingHandler O Authorizing
TAuthorizing

19 18 ‘u_Learning’¢ UID

3} gt}

Phase 4. &&o]2 Zx= AA

Phase 494+ ‘ac_Authorizing’, ‘c_Learning’, ‘c_
Testing’, ‘c_Boarding’®] &&@lolx 7E=F HASIHTh
CLDE #:3lo Zzte| gd2 £& &2 I=2 74
sk, 53 F9@4A1Q ‘ac_Authorizing'& &glolx
BAE Fzste FEIGeH, A4 Su2ee £2Ax

JES ARHFE LAY TASHo] AP 2

IAEA HiYsor I ojzulelAE THIIHCL
P LMS' o ZGAAA ‘ac_Authorizing'E I

AFZEE E 159 ANSGTE JAdHE Ffse ¥
AEFAE ‘c_Learning'# @A¥ ‘loginUserid()’$} ‘cer-
tifyUser()V'E& AP, ‘c_Testing'® g
‘authorizeGrade()'E XA, oj=dlo]28E ‘c_
Learning’ ¥ ‘c_Testing'¥ JA#H ‘before’s} ‘c_Log-
ging'® A@E ‘after's MASHT %3 Phase 49
ATD= 19 99 2o

¥ 14 'p LMS'Y SLS

3y Y2

AH2ME Fef~

ZIIEJE

¥oleH

=R

SESRES

Learning loginUserid()

Authorizing.loginUserid()

Before(); loginUserid()
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package Ims;

import org.aspectj.lang.*;

import org.aspectj.lang.Joinpoint;

import java.security.+;

import javax.security.auth.callback.*;

import javax.security.auth.login.LoginContext:
import javax.security.auth.login.x;

public aspect Authorizing {
//certification & authorization of User
private Userid;
pointcut loginUserid():
//pointcut of certified operation
before(): loginUserid() {
//advice of certification
if(_Userid !=null) {
return:

try {
certifyUser();
} catch(LoginException ex) {
throw new CertificationException(ex):

}

private void certifylser() throws LoginException {
//core ltogic of certification
LoginContext Learning=new LoginContext("Certification";,
new TextCal IbackHandler();
Learning. login():
_Userid=Learning. loginUserid():
_User=Learning.certifyUser():

pointcut authorizeGrade():
//pointcut of authorized operation
before(): authorizeGrade() {
//advice of authorization
if(_Userid='null){
return;

try {
author izeGrade();
} catch(GradeException ex) {
throw new Author izationException{ex):

}
public abstract Permission getPermission(
// core logic of authorization
JoinPoint.StaticPart joinPointStaticPart);
private void authorizeGrade(} throws LoginException {
LoginContext Test=new LoginContext("“Authorization",
new TextCal IbackHandler (ex));
Testing. login():
_Grade = Test.author izeGrade():
}
}
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