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Abstract

Purpose — This research is to develop a knowledge-based ontological system,
abbreviated as OntREDQ, for online quality analysis on UML structural models in SRE.

Design/methodology/approach — In terms of structure and concept, OntREDQ
comprises a domain-specific ontology that focuses on coupling and an inference engine
to diagnose quality defects of the input diagrams and to provide improvement

recommendations.

Findings —The system is found to be able to effectively identify design coupling
defects, as well as to allow users to provide feedbacks for continual improvement of the

system.
Research limitations/implications — As most of the SRE studies focus on how
precisely the conversion can reflect the code, this paper further looks into the quality of

the converted results.

Practical implications — The proposed work helps project teams ensure design

*  Corresponding author. Email: cychen@mgt.ncu.edu.tw
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quality while jumping into implementation without system design under the SRE

environment.
Originality/value — This research contributes to developing a coupling measure that
integrates the static and dynamic aspects, as well as to establishing an ontological

application that is for the software design and reserve engineering domain.

Keywords: software reverse engineering, ontology, class diagrams, coupling
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1 package OntDQIS; 1 package OntDQIS;
2

2
3 public class Demo{ 3 public class Hellof
4 public static void main(String [] args){| |4 public void display(){

S mt a =0; 5 System.out.println(

6 Hello h new Hello(); 6 "Welcome to Ontological World");
e 7 1}

7 ifta = 1){ h.display(); } e

q fﬁ .

9N

2-1 : Demo Class 2-2 : Hello Class
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2009 )  sb4h ABF RIS Apache Jena (A% Jena) 2R B $yF A Huss 320 3] 69 F A
AT E A B A HEH -

AFReym A ARAMS LA SwW R FERE » BERE » FEE
EHE AR S RAMEA Loy Protégé TRE—FSUEBRMAELANE o LF
g 3-1 prw  HERA TSRS (MR EAT) £5 - B4 5 - A
P BESE B GSRM TS - BEE k- - mAdE—Fas Bt (FrE ¥
g2 e ) A = @AiHBEME OAfEEF ) is_Descendant ~ is Accessed ~ #2
is_Executed 25| & #875] ¥ 69k B T G @R KIA] ~ BHAGHERART EAE
WHAT - R B AR (B 3-2) Alasmmemmmbmims - BHERBEBMEL
%# Arisholm % (2004) # ey EEoATes EAHEA  SREWRAMAIZGTRE R
—FiE B EREYNAELACH MK ERER ARRFRGATIRAL A
B BARTHRETA —EEEAEOERT - TR MR LER -

HEBEARN (W@ 3-3) &4°F  ARSFBAE—FF =th -+ A
W T A — ] B (Invoke Attribute ) ¥Zefw| 5% (Invoke Method ) ; A A& %
RBAE=ZTFHA  BMH%# (Attribute Refer) » 7% % # (Method Refer) ¥4 #
%% (Parameter Refer ) ; —fxALAI A & T #E & © 4k (Inheritance S) ¥ F #

(Realization ) = A#F 52 5B 98T & % vk A ClassLevelCoupling » F 2 & -7 #8 7] [ 44
mpw o R RE R PR — AL Ka Y 8 o JLANE P ois Used &R B M 0 kT LA
MGG REAZRIITHREL RELHEBEAN Lo mEmsd @ Bk
#4& (Dynamic Binding ) ¥24%7k (Inheritance D) > 3 VA 3-4 R JE =8 &4 61
SY e BHEHAZ AF—ROZT > HIEBSNBRIBERIXIUTHHRE A T
T4 RBAR M & A Ak B X B agik g 5 R B AR R AR S 0y 48 R — Bp e R R SR ]
R 6 4 K B A% o dLERT IR 0 BRG] M ag 4RI R R A 5 (BP AR R IR
WL E ) RAZARERIUTIFAA TR KER I ZERF E—w T8

I R
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WRBAT KR FFIE 2 ik g %% o Juif £ E4 (Refactoring) &334
BT ARRER TR E (B8R AR Y b Bohin oM A G 2k
}’:‘; o

Project\Package

Package
Package, Class
) . P2 haS\SteP  hag flessageType
® e viciiey @, Message
\

has_IsPrimitiveType —— ObJECkCLiSS MéSSé@ﬁ‘-Ct
\

| Berod) o

3-1: AR A AR 32 R B AR

@ t Mi-:g_thod_Rgfer

/AR Reference_Paranjeter_Source 7T~ —

cei: - ~N | Attribute_Refer
arameter RUEL [ habod suusr— o

/ zrget\Clazs N . .
A i AN | DyriamicCoupling
Generalization /Target. | \ \ | / % Reference) Attribute_Source
/ | Saurce‘j(\ass A | is_3f } \ |s_a/ h

/ | \ 5.3 p K
Gengralzation Source | \ \ \ /sy @ o >N

L sbling™ | / 4 DyhamicBi Inheritance)D

is_U ——/ ClassLevelCoupling | / ~ 3 yhamicBinding

I :
Géneralizatipn < P 4 Method \
> as_fiumbek, 1

| Reficench,Tar

Vocation-Methad_Yarget” \ T 1nhertai:e/;;/
AR Referenco Invacation_Source ‘.Ir_lygke*MEt-hDd \ V"S'“‘?‘B'“d‘“g—mge‘ —Afhertance_Source

4 AN "N T \e\.u;ea i Preal Dynamiceinding_Solyce |
3 N \ X \ \

ization % \ | -« \ I —
REEI“ZatIfJ y b N\ ‘s‘*a {nvocation) Invocation Attribute_Target Y s B

— < ~ . N A \ e

R g & Used Invioke_Attribute
StaticCoupling ~—__~

3-3: FRARA AR 34 ke AR

EAEY » BEATAMGEETRSEBEFHAERKIMMEY - miE—F
% i 4B B T 4% B % R4 B 2 &8 R AT 09 Bl 4% F 69 FE M & 3k (Madeche 2001;
Wand & Weber 2002; Lee et al. 2006 ) - 4t ¥ 31 B| 64485 - K#F 5% 4] Apache Jena
Fr$e 4k 6y SQWRL ( Semantic Query-Enhanced Web Rule Language ) » ¥ PN & €, 4
is Descendant » is_Accessed ~ is_Executed ¥ is Used % — [ B M - 45 & KELAE A A
RCE BI AR B MAL S PR A3k o BLOh R SN BUTH F AT IS AT 048 & B R (B ik
BerrdmR) WEHRAERZ o AT B RZL SQWRL A4 Xy HLAI & ¢
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RL-1: Generalization(?g), Generalization Target(?g, ?t),
Generalization_Source(?g, ?s), Class Member(?t, ?m), Attribute(?m) ->
sqwrl:select(?t, ?s, 2m) =» 3 34 Attribute = is Descendant /& &

RL-2: Generalization(?g), Generalization_Target(?g, ?t),
Generalization_Source(?g, ?s), Class Member(?t, ?m), Method(?m) ->
sqwrl:select(?t, ?s, 2m) = ## Method % is_Descendant /& M4 92 is Override /& 14+

RL-3: Message(?m), has MessageType(?m, ?t), Mesaage Target(?m, ?a), Attribute(?a)
-> sqwrl:select(?t,?a) =» e 34 Attribute % is Accessed /& M+

RL-4: Message(?m), has MessageType(?m, ?t), Mesaage Target(?m, ?a), Method(?a) -
> sqwrl:select(?t,?a) =» i 3 Method = is Executed /& 1%

RL-5: Message(?m), has MessageType(?m, ?tp), Mesaage Target(?m, ?msgtg),
Message Source(?m, ?msgsr), Invocation Method Target(?i, ?msgtg),
Invocation_Source(?i, 2msgsr) -> sqwrl:select(?tp,?i) = 7| & B & e A 48 7] 2 R ¥ B
AR SRS i e A (GRS

RL-6: Message(?m), has MessageType(?m, ?tp), Mesaage Target(?m, ?msgtg),
Message Source(?m, ?msgsr), Invocation Attribute Target(?1, 7msgtg),

Invocation Source(?i, ?msgsr) -> sqwrl:select(?tp,?i) =» #£3% Dynamic Binding & 17

RL-7: Message(?m), has MessageType(?m, ?tp), has_step(?m, 7s) ,

Mesaage Target(?m, ?msgtg)-> sqwrl:select(?tp, 2msgtg, ?s) =» i # Inheritance D &
11

RL-8: Class(?cl), Class(?c2), Class Member(?c1, ?msgtgl),

Class_Member(?c2, 7msgtg2), Generalization(?g), Generalization Target(?g, ?cl),
Generalization Source(?g, 7c2) -> sqwrl:select(?msgtgl, 7msgtg2) =P Ex & v 7 ik &5
& B A% BT S G A 4 K Bl AR

o RHER

AHRE > ABEAELEINRETEL ST = (DHERE - QKL
e ARG ERAMERNBEHR s RARBEFTE - FEMTHREDL - KN
PHBRELALRZOBEAERKAKGAFELEIE AR KGR A HE

(Chidamber & Kemerer 1994; Pfleeger & Atlee 2001; Fowler 2001 ) » A& 3t3HFKF »
M ERETARREY 2 HCTREEGES L KPR TR R KT BIIT
Fras Ak ohim e (BB E) Rt afan B FoaiFinsaye 2 ERE—E
’J’r’*‘lfé-‘:% : kA# F1#54 (Unused Coupling; UC) - UC BT B2 £ % ( Mgﬁﬁ z

FE) TRARR A K NBE é’]%ﬁfv/\l%ﬁﬁ‘ R BT E (hedgih)
o BME) AR R AR PER T ER T
LR ST Ay Zl.’\ﬁffm )ﬂ Gui ¥ Scott (2007) P2 = WTCoup °
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me%ﬁT@%FTH&%A Hﬁ&TME\ﬂ%%%A%&% EZ

BN RAMAEE T — R o TR A/ TA n ﬂﬂiﬁﬁ] BRI RN RET
ﬁgczmﬂbm G ¢ %Mkiﬁwcwﬁﬁﬁ%z %%AC@MC%
Fﬁ_ﬁﬁi /é ;ER/E\ ° 1F %75‘6,37*5 X;E’%J‘ ‘LJ'TifJ!J EJH:«XL]#X]J 14&% Tcqu_m'] él] 7]\

HmBESE i’(—?fiﬂ?im'lf :
Xi = Uicjn Xij (D

335 HANHH ¥ C a0 s 482 WCD(i) 23t 357 KR Cmf vl G i 40 B #
F oA Gy o 0 4090 95 A B BORCi 8 o i B A+ 4w R (2)FF - WCD(i) a9 i
BAA0F 12 H

.. Xij
WED (i) = @)
s T HBMERE > RIERE— SR R CRICRIPT A BT A
42 A T A AFWCT(j,m) o sG] Ciy 448 3 S A — ﬁ’éTﬁﬁﬁﬁ R
WEREE ZAEEFETHEMLRSIEE - RkiE > KIVEZAL T A A
B Z W gy WCT(iLj,m) AT A 4R » BRA R S AE R BRI T T RE A 0B & B~ 7T
T2 R A R 0948 5 L WTCoup » dn F AT

.. |Xp,ql
WCT(l, ) 7T) = Hedge(p,q)en WwcCD (p' q) Hedge(p q)ET m (3)
Y11 MaxWcT(i,j)
WTCoup = ==—— 4
LR REBEES 4?1 UC i — & RN R 2 4o 37 1848 630 B IR UT R

*ﬁm%%w°ﬁﬁii UC{&ﬁlﬁﬁ%%%ﬁ% PR aﬁfﬁﬁ
BPUTHFE A - R A 0 AR T4 -FPTA 886 MR £ RIUTHFIE A - &
BRAERBEKRT - AR F > UC AAGEIBESPTE A =4I e A
B —gi e Gk AFHERTHREABES —wXO)T ZHA S
FERFRB RN T E TR RPIATIEREIFEA - BFALTA RS RBERT 0 K1k
484 X (0) - LG —A % Viuhley Btk » ik (RFENGEE) Hed
AR 7 — R RAE A RPUTHRBAER « RIBEA—MRACH LT 00 k42 A48
& e R(7) c HREA % Vbl ey BiEfe F ik R EAR A KT RERBBAT
M kA TFRAPTER - A=A OERLEL B TRLEL—0F (Flodh T
WA G H IR AR X AN THAMMAZIEERD ) A4k UC
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(427 2% WUC) T i — 4o X(8)ATL

number of invocation in runtime (5)

Unused Invocation(Ul) = — ,
number Of static invocation

Unused Reference(UR) =

number of member referring other class not used in runtime (6)

number of member refer other class

Unused Generalization(UG) =

number of member inheriting from super class isn't used in runtime (7)
number of member inherit from super class

Weighted Unused Coupling (WUC) = Wy, UI + WyrUR + Wy, UG (8)

B A THEAFLEEEMEORM AR TEBIERZAA G SHEL By

HH BRI HE o L - is Descendant ¥ is Override 35 8y T # f& ¥ 418

Method/Attribute £ & 4 &K A X # B » RETAZRFHE UG (K(7)) w4

( number of member inherit from super class ) ; is Accessed ¥1 is Executed 35 49 & 42
KA EE B > & A £ A % Method/Attribute » J5T A# UR ( ;&(6)) 12 UG 844>

F (number of member isn’t used in runtime ) ; ¥A & is_Used A& 45 #% #& 44 Invocation

QAR T 2 G AR X EERFLPITE » THASTIEUL (K(S)) #94F (number of

invocation in runtime ) °

B A5AR
— A BT RE R

AEAEZHRAERVIAEI OnREDQ o4 FHERR - ¥8 M5 - AHEEE

e ESE (DA A A&%AEXHE - (2)£4 UML #%|1E - (3)Aspect] 3z
> HAOPITHRRAER - B FRARATAKRTAMEL TR LEANR
B AGAZRXAG - EARFFR T 0 kB TAZER4E R B3R 3% Eclipse 8 5 A2 X T #
Hprstag s REANB AR - #Z2h s [ File/Import/Existing Projects into
Workspace | o & T % By P 2 i AL PR 1842 - 42 X AH 3R » AT LA B Java 42
K& Z (Deitel & Deitel 2018 ) P84 2 4B RIHVAZ T o do g 4 £ F3IRFFT » &
EZN TR AR ELS Tatm |0 TEAZALH 12 L OB AAAERGE - 3
% > K#F% 7 Eclipse ¥4 4 K% T4 T B ModelGoon A 3E & % & BRAF VAL B
A HEaEAEAE UML 878 » iFQ Z 42 . mge IR EATH T 28 > ol
4 25 F 3P -
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[# Package Explorer 32 = B8
BES|e ¥
v 9 atm
v @
~ i atm

[0 Accountjava

1) ATM java

[) ATMCaseStudy.java
[4] Balancelnquiryjava
[J) BankDatabase java
[J] CashDispenserjava
[J) Depositjava

[J) Depositslotjava

¢ umlmge 5

ATMCaseStudy

ATM
-BALANCE_INQUIRY:int
-DEPOSIT:int
-EXITiint

+main(Sting [ void

Account

1] Keypad,ava
3] Screenjava

“accountNumberint
-availableBalance:double

i, JRE System Library [JavaSE
i, Aspect) Runtime Library

< >

| -pinint
[# Transaction,.

[3) Withdrawsljava +Account)

¢ umlmge +eredit(double)void

+debit(double)void
+getAccountNumbert)int
+gethvailableBalance(:double
+getTotalBalance(:double
+validatePIN nt)boolean

E sint
~currenthccounthumberint
-userAuthenticatediboalean
+ATMQ

depositSlot

Keypad

“inputScanner

Depositslot

Z[+isEmelopeReceived(boolean

depositslot

No consoles to display at this time.

+authenticateUser(int, int)-baclean | bankDatabase

it 1
+runQ:void +Keypad)
Screen +getinput(:int
e e —
Bt i
+displayMessageLine(String)void
cashDispenser, 1 sereen
Vithdrawal
CashDispenser CM“CH':;"
E nt
-INTIAL_COUNT:int cashDispenser -ameuntint "
-countint Deposit
1 “Withdrawall
#(ashD\spensezO +executeQ:void -CANCELED:int
+dispenseCash(int)-void
accounts dispens p
+isSufficientCashAvailablefing:boolean & Deposit0
‘\hankﬂa(abase 1 /
BankDatabase Transaction
wasbiracts
~BankDatabase) “accountumberint Balancelnguiry

+Transaction()

+eredit(int, double)void
+debit(int, double)void
+gethvailableBalance int):double
+getTotalBalance(int:double

p

n B Console 53

+execute)void
+getAccountNumber(:int
+getBankDatabase(:BankDatabase
+getScreen():Sereen

+Balancelnquin
+execute(void

v R4k Aspect] MEF A
—;’ifi&ﬁ" Aspect] #93g3% - 45k
" Configure ; F 44 " Convert to Aspect] Project | °

# 8 5 % TOntREDQ |

&.a) ZAGRBRPP R TE - AT

CAZTAMR) - A

pYd
/\

HRE

#

—REIE AW

A+ Fa ]

e A

HF A & Fi#4F " Dynamic Analysis | »
,E’\#fré’ﬂﬁ ¥ BATERE L

7 %% AOP (Aspect-Oriented Programming ) = & Hassoun %

&1 H AOP 77‘/7*;‘3' IR Java ?%'?‘é’yéﬁ
w Rey AOP T A
éd:/\

Aspect] & B AT 3z

KHF TR %%42%%W£

=1

AE. ,k

"y /\

ﬁi?ﬁﬂxéﬁ i

— H#Zm I A
CEa

B R AR Aspect] T A
T 477 Eclipse 3235 F » H ik

Se BT A AR E R R R AT
MR B Sk Eie T A4 AEF R P IR

£ — 18 B
A4

mqk ;Lk

3 BB

#—%%

A&

Al Z &

£ (2004) ey 5 o

CashDispenserjava
Depositjava

©
e ® B »n - a L 13
© New
2 Package Explorer > O ¢ *umlmge
» Select a wizard
v ¥ atm
v 8 e
v ifi etm ATMCaseStudy Wizards
J) Account java =
ATMjove +main(String () void
ATMCaseStudy java v (> OntREDQ
Balancelnquiry java ® Dynamic Analysis
BankDatabase jova Oomph

Plug-in Development

Account

DepositSlot java 5 Server
Key . ~accountNumberint QU Development
ypad o -availableBalance-double N So—
Screenjava Tasks

Transaction java
Withdrawal java

pincint
totalBalance:double

+Account()

User Assistance

GetavOvQ v S

Remote System Explorer

untint

BB -

umlmge
B JRE System Library
B\, Aspect! Runtime Library

+credit(double) void
+debit(double) void
+getAccountNumber()
+getAvailableBalance( double
+getTotalBalance(:double
+validatePIN(int)- boolean

v | hdrawd

int

Cancel

BT AL a

/\

p

A GTAM(2) —F 4%
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=
I
i
4
H
i
_|_
=t
'3
i
=
&

= S E

R EFEANSERE BT HEIITRESERA - AR EAH L E
FIRE BT FRABRTEBELEFZRAKYSERZER - B 6 X EF3
& OntREDQ #+#f 2B A A Zot H&ER - L - F —AHAE 0.0656 &+%
B4BS6451% WTCoup - AMmE M RFRBELELIFTRARTREZIR » ARLTH
FLAHT RPTHE ey T R4k 48 6454% WUC > Bp R 5 = AB{A (0.2244) - 3 &R
ARRELEIBEMGEATRE—FTRARLE LR ABRKAGHHIMEE - @
ZEZ TR TE—F 5 " REABS ) A =AEESE (Bpeee]  RBELH
#—fzft) —Bp WUI » WUR 2 WUG - L35 5 7] % 0.1361 ~ 0.037 #2 0.5 -

Result

Project name : atrr

Static Coupling: 0.0656

Unused Coupling: 0.2263

E«-Ety%é

Invocation

dynamic coupling: 127

static coupling : 147

Score: 0.1361 Score: 0.0370 Score: 0.5000

6 1 AHABSEAAE R

A LEEME—F W TF - G B SEHpid RFRHHFEEE
(WTCoup) — Bp X(4)2 3 S 2 B B J8 &2 5] Ml 0y H A M BE48 & © APl 2
M A% (ATM) ey miis o {is 8.6657  m#ap# s 12 Hik WICoup %
0.0656 iy KAk A A8 & B A F @R A PTHER B ER A ER - BHIFHFREAS
Ao EE - EmE X #HhA "ok (BPE 6 ¥ 64 Innovation (%) 69484
Mirmes  BRAKRYTEBA B EBESELR 147 HHE  mEkiedsa 127
#HMFEAEAA  BRKEAMEA 20 3 & WU & 01361 - 3t " 4K |
(Inheritance ) W94 A A KRR » ALAHRERTH 18 B a AW
Method/Attribute » 2k &y R EERFE AR A B L 9 RA(THF WUG 152 0.5 - W
F A A8 4 B8 | (Reference) 8945 0ME AWM 5 @ ## 0¥ A 27 18 Method/Attribute A &
SR THEES B ERERARS 26 &K (6)F WUR % 0.037 ; 424604
=A% EHZAMEAEERLTT 0 RMEABS WUC (BPXQ)) 45
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0.2244 -

MR T a3  KAGE— ST Z R 2R A S 00484 F AR
R o B ARG AE atm RHEZERBEFE % (Class Level) #9486 M7 @ -
ZEAFEZRZAGBANMZMAE - 28N M EAETY ARSI —
FRACBZ B — AR 23 AR PRATHAWERE S LXE28 LA 5 G
Moo Mk PR TFABRBAR oo T mARL T HAN - BaysF
AR I ERRGE—F R T BB TRINNGRE A RGN RE R
oo RARABE ARG EICTYREALTRE TR AKFHFRBEMG LT
B AT UML R & TA2 T B A7 & A 69 50 B B AR o

& C | ® 140.115.87.35:8080/5Q0ntWeb/getResultServiet @ i

ATMCESEStUdy Class Name : BankDatabase

Attribute Visibility ~ Attribute Type  Attribute Name

Account] accounts

Deposit

Method Visibility Method Type Method Name

atm.Account getAccount
Deposi
p reen double getAvailableBalance
double getTotalBalance
BankD Aba < - 5 " B ) * void credit
ﬂ- |nqui|‘y + boolean authenticateUser
ACC ) void debit
@ CashDigpenser awal

BankDatabase

T RHET — AR BARE AR E

A BB 6 e9ixial 4 R - OntREDQ L5tk 2R =48 A (REAFY -
AR B RE S B R4 ) —ARALBAG ) FPEARMBEREA - dABMERA - K
A A — AL A R R T o B 8 A 3R &4 44 B A 3,69 Unused Generalization <
BAAE > B YA EREGBRRERE IR BRIk - MBI RE 4
BAREAEMAG e A — AR e B R T R R R RBATI R AL - Al
ZIRBA L G RAT - B 8 A& -FERAE 2B RMAE A 69 — ARk B 71 R AR
1 H i — SR A B E o HIF 2 0 B 8 & ZITEFHE ST
Z b BHioOmBaELERR (B 7 %E 8 MR ES) TLRGBE
MBAELREABRAL T FRE—FEMH - %E 8 TG FRB/EIRR
FERAFER ML -
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Withdrawal
displayMenuOfAmounts
execute

CANCELED amount

cashDispenser ithdrawal
keypad

getScreen 9etBankDatabase . .. Deposit

accountNumber

U ed Generalization

. bankDatabase
Balancelnquiry

getAccountNumber

getBankDatabase .
celnquiry.screen
Balancelnquiry i getAECountNumber

getScreen ™ atmf¥ithdrawal.accountNumber

| _. screen ks " atmWithdrawal.screen
-4 exeoutdolzsert N atm.Deposit.bankDatabase

getBankDatabase —1
|_screen

bankDatabase R Daanas atm.Balancelnquiry.accountNumber

» keypad eposit .
— ® eéa LS R‘ atm.Deposit.screen

atm.Balancelnquiry.bankDatabase
atm.Withdrawal.bankDatabase

8 : %A #% /& 7~ — Unused Generalization {4 B 17 %k B &

execute
accountNumps

MR
— > RAME R GAE

FHARE A8 B JE B #F %@ & » Noy #2 McGuinness (2001) 2.4 » 4ok KBS ey
BHAAPEGIEHERS » KB FEL TR GLABEAMT - etk » KRR
REMTHGAERZOR AR EFEEG B AR ERER  THAMK
MEMERN G o AR RFETORBGEFLERZKEL  EAAS
A (Human Centric) #94% F 3835 R3 » HHBRFE L — TiTe9# 31 A (Seaman
1999; Darke et al. 1998) 7% KT 72 64 B AF 9 BRI AZ 09 LA & 8 A RAFIE -
BOAH M AR A L 2 S K AR FUTE Rm A4z st » 2RO E » dizd
ERH S EEMEAE - KRAER M2 HE KX (Technology Acceptance
Model; TAM ) ( Venkatesh & Davis 2000; Holden & Karsh 2010) ~ # &4 "4
A (Perceived Usefulness ) ;| #2 " 3%4n 5 B (Perceived Ease of Use ) ;| w18 1%5@ P
AR ZHANTEREARRXMRGOETRE > TERERZLARTEANFTZRMA
P e o BT R BP AR TAM AL X 1 3y B P8 & R4 i — F IR R e 23 o

AR AR A AR HAR Y - FE&HKX353% (Semi-Structured
Interview ) Z-#& 4% :E K (Myers & Newman 2007 ) - H bR M AT KR L EE
FABEIFRIRNGE R THAHRARLBLEZRERNE B S L AAKBEEE
M ER S RMUEEANER %%lﬁ@T BRETHE S ARARBLHHEZ
B EEATER B AT o WHNRBFRIRA T B aYMARAR » SZAR AR RP R AT R 64

Tatm ) £ ARAMBHPT R AR R Gl E T REAT AT 0
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RSO A

b TRA FLIF 5 AW o

I | HREREE (IS FAL) FREE WU - RSt
2 |ARFREE (52104F) LRGPV AGKTG
3 BB EEEE (3~54) BB AL

4 BRI T (3~5F) SRBEEFES AL

5 [priEsmrizem (35 F) HELITE A 53

= RSk A

Wsn A A (Perceived Usefulness ) ST 454k ) 448154 ) Jk — 45 2 & Sulf 4t
33 T4 43k (Davis 1989; Holden & Karsh 2010) © £ 3384 F » AHF R 69IR
SR At AL AR X R R EAT RGP BB 5 ER 2R
'F °

ALEHLMBEFRBEMEB AL ET  LEBETRLXBE 2 A
BRTAEFHBSRE TARE4 UML XH#? 2H%HFH LT !

TR TR RMNGTARELRITEREoM > LEBFEK
RBEAGBIM RES TROIRAETEIRT - 2FHESE LA
FAGHERRAEREWGE L FRER RS2 X E 8Lt
WAoo EERNT » I RBFH TRMIER — AR ZFNETHE
FARILRE - 5 (B D)

"MRG R EREN RPNMETOABRET AR AT A% o 2R
RFEAGRBE R ALK E R BRXT - Rl
EERMEFERAEX ST AN RAL LT S M EZT R L Bp
@4 SRE T Ak a# A UML X RERZT—AMA - | (%H3%2)
"I E o RAVERE R TR A S A B A Aw LR ST ah 3t
IHRFRELNATARERCARBEE L AREMAGHRHEE
— AR ATAE XA N a6 UML X - Asstkag 5k » %K SRE T
BLogslBh AT A B S 0FM o 5 (43R S)

Bh o RPIARBRAEERZFTHEORMERBREGSHEGAFRE & - IR
MAAAAREAELTHENP  SRE piAg4e) UML BHRGHBERAZER -
BEAEZTHEWNTANETH AR AT EEHAEGRAILTY - AT L RLEBM
(=13E) XAy E AL THAY BT @ R IAA & 4T M B 2 43 &
ARBERAPA - R THsERE T X ERAMAITERZ K  2E R F L
MR AR NE s mAeg oAERMERN T SRE T A& 5 UML B % i
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BRnikey AR A B L om0 ARA TR0y -
1. OntREDQ 4+# UML B w9486 E 4R 7T AR (BRBSE - Rk
RABA) REAMNEREN ST 22 HFHE T ¢

UoT 35 By o 3 5o 18 48 A2 5 VA B kol qd B by ref)-- - 45 %) R By RE T Y
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