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A Plan for Improvement of Usability in Extreme Programming
Sang-Jun Lee'- Seok Chan Bae''

ABSTRACT

Extreme programming is the most representative methodology among agile software development methodologies that is agile in business
environment which change fast. As software industry is matured, usability of software quality characteristics is emphasized gradually, but effort
to obtain usability in extreme programming is insufficient. In this paper, three things lacked in extreme programming are reinforced. First, roles
of user interface expert are defined. Second, usability testing method to extreme programming are introduced. Third, development process and
products are proposed. The proposed plan is validated by four methods, which analyze supporting software development life cycle, analyze
satisfaction of CMM key process areas, analyze satisfaction of CMM practices, and analyze development of green tea shopping mall. Green tea
shopping mall is improved 23% in the estimated running time, 21% in the learnability. Also, usability is improved 18% in the heuristic evaluation
and 16% in the questionnaire method.

FINE : 2TEO T R (Software Development:Methodology), 2ZER0 &AW (Software Quality), OIXIR AZENO R (Agile

Software Development), 2# Z2U(Extreme Programming), 2ZE80{ AFR M (Software Usability)
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GOMS oA B8, data}, WAz, Mg 738 7
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BB 343 <E 6> AL AR} 2E A=E B 2A 29 A G50 Bun, B AF o] AM&FLL

(B 12> =it 2T E0A GOMS LA} 2|2E

+ % % F W £ A ZHsec)
2dy Ao dAibat Wait for System Response AREEQ AlaEle] whg AT 34
A4 dAakat Make Up Your MindMUYM) BF AA -
Retrieve Long—term Memory A7) 719 @9l A -
N @ua Forget Long-term Memory 271 719 999 w7 -
Recall Working Memory @] 7)o e A -
Retain Working Memory 7] 71 o9l g2k -
Find Location BUE AelA 911 27| 120
Move Cursor A o]F 1.10
o A Click Mouse w2 29 0.20
Type Keyboard FIRE E}o]Y 028
Home-hand-to mouse B2 & ol 0.40
Home-hand-to keyboard FIREE & olF 0.40
Aol AR B2 Accomplish Goal(AG) AP *1]01% g ZRE oF - |
Return with Goal Accomplished(RGA) Ay WAz 45% fiA=d TEF A9 BER o)F -




GOMSIIA ol2ig de AURE ekt Yotk <X
i SAEFEA DA AU FAES st
54080 A7) B MrsE B 2o W
AEE FARE QUAEN F 49 AT <E 1008
Ages datw mRTue £asE £ ANE 458
F gl

Method for goal : =3} Fol.
Step 1. Accomplish goal : %3} 748,
Step 2. Make up your mindMUYM) 4¥& F§/, A+
Step 3. Accomplish goal : 3 F&
Step 4. Return with goal accomplished(RGA)
Selection rule set fo : =3 A,
If 53 2%48 548 2§, then Accomplish goal : %3}
54 ol
I =2 259 EAZ ¢ then Accomplish goal : =
4F 47
RGA
Method for goal : %3k 54 o 8.
Step 1. Find Location %2} A/4# & W+
Step 2. Click Mouse "l%% =3 A4 Wiy
Step 3. Accomplish goal : %% &4 ¢17]
Step 4. RGA
Method for goal : %3 54 917
Step 1. If §EA7 s 2Frc W& 49, then
Click Mouse Wheel button
Step 2. RGA
Method for goal : 5% 4F #9171
Step 1. If Th& HolAdl & A4F AR MY AL,
then Click Mouse # 3 sfo]4
Step 2. If ExbdEol 9/ $FEG @& %, then
Click Mouse Wheel button
Step 3. If HaAAHE 91717F X %& A9, then Goto 1
Step 4. RGA
Method for goal : % F&.
Step 1. Recall Working Memory F&% =3}
Step 2. Click Mouse A&l A(FES)
Step 3. Click Mouse 4%
Step 4. Click Mouse F¥+4 ©7] W&
Step 5. I &% A%, then Chck button %% A<, Goto 1
Step 6. Accomplish F+F2-F4124 A8 Y
Step 7. Accomplish QZH-T-‘* 49
Step 8. RGA
Selection rule set for FEA-FAR YB Y,
If #3149 5%, then Accomplish goal : ¥ ¢ F&
If 34 -’r‘-{’t, then Accomplish goal : 3¢ F+&
RGA
Method for goal : BlE Y F&.
Step 1. Input °l-&
Step 2. Input |3
Step 3. Input Foi&
Step 4. Input M A}-$-4
Step 5. Accomplish 4174} B8 948
Step 6. RGA
Method for goal : 8149 &,
Step 1. Verify ©|&
Step 2. Verify €3
Step 3. Verify #i&
Step 4. Verify 2493
Step 5. Accomplish 42 AR ¢4
Step 6. RGA
Method for goal : #2412 Ax 44
Step 1. Input ©}&
Step 2. Input F&EH

2 2ROMNYY AMBY B Ut 645

Step 3. Input FAHE
Step 4. Input $HUNE
Step 5. Input AT 4
Step 6. Input 834
Step 7. RGA

Method for goal : Input $-HYE
Step 1. Find Location
Step 2. Move Cursor to +HHE
Step 3. Wait for System Response $-H#l% 25 34
Step 4. Home-hand-to Keyboard
Step 5. Type Keyboard % ol &
Step 6. Move Cursor to & 449
Step 7. Home-hand-to mouse
Step 8. RGA

Method for goal : Input 4154
Step 1. Home-hand-to Keyboard
Step 2. Retrieve Long-term Memory
Step 3. Type keyboard 45 character
Step 4. Forget working memory
Step 5. Home-hand-to mouse
Step 6. RGA

Selection rule set for : A5 Y&,
If 222l %1%, then Accomplish goal : &8¢ §&
1If 7} H A, then Accomplish goal : 1= A A
RGA

Method for goal : 7b= Z A}
Step 1. Input 7+= M€
Step 2. Input 715 ¥H3Z
Step 3. Input F+E/TF
Step 4. Input FUEEHE FAxbe|D)
Step 5. Input HIEWE A @)
Step 6. RGA

4.3.2 F924 37}
Neilson®] 37} 7188 +8&3to(28], obehet 22 ¥52
XPe| e~ olxd AEIPANA HESJES Ak

HEA =3 &0 B7E ok 10719 Bl g
Ag. 7 B3 ¥4E 108 DAoL, 1 BAPH ol%
g gEFAs.

[F4 1] Azd e 7HAg 53 £3EE vuAol
AspaA dA B4 dxsh =3¢ PFo U A=de
F BTN BE Aol Aua? F, EMFHIAY °lF,
Fa, AHEA G sol] olFe ARE RAFALY, v
$& Be A, P32 BN FU4 T @AY FelolA
o AFHS gl AV dod 1 EA¥E THHL
= 7jestAL.

(28 2] A=gst dAaAe) d$: 52 B8 A8
gol, wol, 1y, HHFol FAALYI oFsy] &
Hol t8? Fade Alay EHoluy FEA %A &
£ agAe, ofeld, Wi W, EAWEE] AUta?
[£38 3] AH8A B9 2k d8ke 715e A &
FPAY, R AR | FA27P1E §7] BEF Mol 3l
Aut8? W(back), Fhome)HE Fol Bo¥ Fof rta?



646 MEXMEIE=2X D M11-DI H3=(20046)

[a 4] A7 2553 2P E tale] ¥y
Ty BEE 924 g e FHol Ava? A9 W
A, T&, oo, W Fo] d#AoE TFAHHA R¥ A
o] glut8? AAHeR TE EAMEC FdYddE =& Fu
A8
[%& 5] o&F9A : Fale] A4E W7l Afta? A
7 FEEF = fRly w¥o] Rejya? ¥4& IR
dEA YrE e 7w BolUHL? vheaE FE
FER GEE AASHA dA soglver
[(Bd 6] s4dd AR 54 Aoz 7 & 9
Wy FEES ddo] 7198 ojof Fua? wFEE A
B0 A% B o AAUR? Pdago] FAdE 9nstE
2 A JeRA X del lvhe?
[£3 7] 2189 945 584 Aol Hile #HAo
2 53 £3ES duAeld 7t oY tR? Hnt=
U, A, a8 5& 37 oy Feol dua? zrAG
@z BF 7] dshs AR AN oHA tA
Q@ ol y8? 47 5& AHE3}7] of#&rtar
[#3 8] Aulsoln Hastd el maf &P Eo] F
‘”*OE AAEGE Hol giuia WadA ¥AY d FA
Ay g3zt gotd Edxe & fU8? Fa38
NEE JRg afxoz wWgdsa] X3 Aol gupar
H% dde] gix ¥ WE B A FoTF NEE
Fopd 4 oy, &9 F3e F ot de
zﬂ°1 A5 Fol HAH qa?
[53 9] olzizdcta g5 A4 o7t W& 9 &4
qe AgEA AHsA ZaAY, AAYE T AAEA
E#do] JutL?
(& 10] =223 23X ALY EEY, AlE W&
MAL), ANdA Fo] AFHA fght8? §F 7|5E
Ag37) A mgdo) AlFHe ua? o d =W
o] TAHAH AR JleHA £ Ho| dya? AAU
Z&%o] AUXA AAY AFe H& gve?

A

%N ﬁh MoK r°‘

4.3.3 ARA A AYLY, 1§F)
XPel A% AWM ALgAel ola WA Hmg @
ohele % aFBe) 4§ b5 ARA F4 otk

MEA =3 £98

37} el gl
Ag. Z 239 Hee 103

= olg 10719
LR =Y

(£ 11 A&3717E A&7

[Z3 2] AH8HE S22 A4

(&% 3] g wlwel 74d0] =2 HA71?

[Z% 4] sbd e 50] F&asn?

[ 5] ool W& 3tdo] «F 71537}
(% 6] dl5, AAES] A7 dAHA7?
[(Ed 7] £49 g $ F27 344, 383712

% 8] 2% W7A Agto] HA A=7}?

[ 9] 23y == JHE 757} 4eA?
[#3 10] A3 dee AT Hag 4-e4?
[28 11] 44 =82S 277 #4712

(&3 12] A8 WA 2e& FE712

[#3 13] 48 wAgsir|7t das

(&3 14] A2 sEFEE My S

[#3 15] 23454y A7 gle7p?

[¥& 16] 9H = Folrt7|7} goler}?

(&3 17] 2eid(ole] &, a-)o] A4 a2

(23 18] viA A = wjH ado] A7)

[£3 19] 7 3t =80 AHEN?
[(#3 20] 944 < H= gazt gdep
[&3 21] ofolZoit 28y w77} F
[£3 22] AlolE o] {88717
[#3 23] B o] §RE71?

[#% 24] A sto] F-&872

(£ 25] F49 & Y& L A2/} 8300

o] AuHEs

44 SHETE AIBY B4 24

w3h ool U# GOMS Z%st 4B AAA e A
84 Wb A%E <E 13> AYsAn 54 Fojsiey
dele At wA P sewe destsd des A
e GOMS RdzA 3% Zush £3E AA Ao
FesY 24BN G2t A%RE AEY FF PS8
71 A% 2 uwstel A%4E Pk

(B 13) =Xt 28E AISY &8 24

e [ e [
S e el JEE 0 2
594 | s9F |08
] v] 3] 9,
‘jt :‘;J( HOMS BV s | o | 2% | asas
Ar = axﬂ
AgH AL HrHR) 456 350 24% =2} 7-vlf
%3} 7o) GOMS w5 Fujatg Al
S A1 THE) 19 15 2% 1 (30~608)
492 Felag Brb | 61008 | 90/1008 | 18% |&%E A
29E ZFA H7t 81/100% | 94/1004 | 16% |[&BE AA

5d &

% Z2adso] sl AFAF oS FHE HeR
&5 vt wan 44 AZEYolE Mtz =
% oy A AXNE EadA, S Zzadl
Be vludg Ay A8 FEHes Fshe ATt
gasith AZES] Awe] xI|8E e A& F

AEE she FF TR R FA4S A



=, AHER YR =E AR el 2EE R Xk
o} g,

71&d EEE BHolY AL AFAY HHEHES o
Ad HHES AL Ay, ALo2HE dAE AMEE F
Aoz ATHAUY 2ZEd FA, B3 ALA AL
A% FEH dFE B =844 A ARHHY B =F
AMe Sg Z2adw PYPEE o83l Y 4xE
goirt ALgAe] GREEE S T2 oy Wi A
Aol =&t

#IEH

[1] Abrahamsson, P. and et al, Agile Software Development
Methods-Review and Analysis, VTT Publication 478, VTT,
2002.

[2] Abrahamsson, P. and et al, New Directions on Agile
Methods : A Comparative Analysis, ICSE '03, IEEE, 2003.

[3] Agile Alliance Web Site : Manifesto for Agile software
Development. On-line at : http://agilemanifesto.org/.

(4] Agile Methodologies Survey Results, On-line at : http://
www.shinetech.com/agile_survey_results.jsp

[5] Ambler, S., Agile Modeling : Effective Practices for
Extreme Programming and Unified Process, John Wiley
& Sons, Inc., 2002.

[6] Anderson, J. and et al., Integrating Usability Techniques
into Software Development, IEEE Software, Vol.18, No.1,
Jan./Feb., 2001.

[7] Aoyama, M., Web-Based Agile software Development,
IEEE Software, November/December, 1998

[8] Beck, K., Embracing Change With Extreme Program-
ming, [EEE Computer, Vol.32, No.10, 1999

[9] Beck, K., Extreme Programming Explained : Embrace
Change, Addison-Wesley, 2000.

[10} Becker, S. A. and Mottay, F. E., A Global Perspective on
Web Site Usability, IEEE Software, Vol.18, No.1, Jan./
Feb., 2001.

[11] Cockburn, A., Agile software Development, Addison-
Wesley, 2002.

[12] Cusumano, M. and Yoffie, D. Software Development on
Internet Time, IEEE Computer, Octorber, 1999,

{13] Dix, A. J. and et al., Human-Computer Interaction, 2nd
Edition, Prentice Hall, 1998.

(14] Ferre X. and et al, Usability Basics for Software
Developers, IEEE Software, Vol.18, No.1, Jan./Feb., 2001.

[15] Fowler, M., The New Methodology, On-line at : http://
www.martinfowler.com/articles/newMethodology.html.

[16] Giga Information Group Inc. http://www.computerworld.

=o ZRIMNYY AEA Ba 2ot 647

com/softwaretopics/software/appdev/story/0,10801,69182,
00. htral.

{17] Highsmith, J. A., Adaptive Software Development : A
Collaborative Approach to Managing Complex Systems.
Dorset House Publishing, 2000.

[18] Hightower, R. and Lesiecki, N., Java Tools for Extreme
Programming, Wiley Computer Publishing, 2002.

(19] Hunt, A. and Thomas, D., The Pragmatic Programmer,
Addison Wesley, 2000

[20] 1SO 9241-11, Ergonomics requirements for office work
with visual display terminals(VDTs) part 11 : Guidance on
Usability.

[21} ISO/IEC 9126, Information Technology-Software quality
characteristics and metrics, 1998,

[22] 1SO/TR 16982, Ergonomics of human-system interac-
tion-Usability methods supporting human-centerd de-
sign, 2002.

[23] Jacobson, 1, Booch, G., Rumbaugh, J., The Unified Soft-
ware Development Process, Addison-Wesley, 199,

[24] Kieras D., A Guide to GOMS Model Usability Evaluation
using NGOMSL, anonymous ftp ftp.eecs.umich.
edu people/kieras, 1996,

[25] Kruchten, P., Agility with the RUP, Cutter IT Journal,
Vol.14, No.12, 2001.

[26] Lewis, W. E., Software Testing and Continuous Quality
Improvement, Auerbach, 2000.

[27] Martin R. C., Agile Software Development, Principles,
Patterns, and Practices, Prentice Hall, 2002.

{28] Nielsen, J., Usability Engineering. Morgan Kaufmann,
1993. see also http://www.useit.com/papers/heuristic/
heuristic_evaluation.html,

[28] Palmer, S. R. and Felsing, J. M., A Practical Guide to
Feature-Driven Development, Prentice-Hall, 2002,

[30] Paulk, M. C., Extreme Programming from a CMM
Perspective, IEEE Software, Vol.18, No.6, Nov./Dec., 2001.

[31] Schwaber, K. and Beedle, M., Agile Software Devel-
opment with Scrum, Prentice-Hall, 2002,

{32] Shaw, M., Writing Good Software Engineering Research
Papers, ICSE '03, IEEE, 2003.

{33} Stapleton, J., Dynamic Systems Development Method
-The Method in Practice, Addison Wesley, 1997.

[34] Trenner L. and Bawa, J, The Politics of Usability,
Springer-Verlag, London, 1998.

[35] XP.org Extreme Programming : A gentle introduction.
http//www.extremeprogramming.org/Last modified January,
2003.

[36] 434, 2ZE ] NE T2 20 ATFE, JR o}ty
2}, 2048 A3E, 2002.



648 IEMR|ED=2XI D M11-DA M3 (20046)

-

M

o &
e-mail © sjlee@seonam.ackr
1991 Wit A4k A gtal(o] 8Fah)
1993 ALhSHL AHE A shal(o]shalAp)
1999\ FHishiz WAHEAsha(o] shupap)
19959 ~8A Nduista HFEAPREN

& A~
a3 24

.Y

BHEk: AZEY T, YRUS AFHIS

Hi A &

e-mail : schae@kunsan.ac.kr

19834 A ThStE A4HE A st (o] hap)

1988 Hddigtn AAE AT (o] 8}
4Ab)

, j 1905 Aehst HAE A o sh (o] 8
Y i ukab)

19831d ~198 ROTC

19931~ 1004 A'goishin WA AT ooty

19954 ~ A £ ARHAR G s

BYRo}: ALEYoldFet, EANMBE, Hloguo]Anel
CEER RPN




	639: 
	641: 
	642: 
	644: 
	648-1: 
	648-2: 


