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Development of Measurement and Evaluation Technique for
Software Quality in Design Phase

Young-Sock Jang
Dept. of Quality Management, Shinsung College
Young-Sik Kwon
School of Industrial and Systems Engineering, Dongguk University

Abstract

It is booming to use computer and information owing to the information society.
As software applications have grown, so too has the importance of software
quality. Therefore, software quality measurement and evaluation are necessary to
satisfy the users who are using computers. The ISO/IEC 9126 defines six quality
characteristics and twenty-one subcharacteristics including forty inter quality
characteristics. We developed software measurement and evaluation technique
using the check list in accordance with the ISQO/IEC 9126 in design phase.

We applied idea and concept of Total Quality Management in order to evaluate
and measure the quality of software. Namely, it is the concept such as “you
should do it right the first time.” or “you have to build quality in the process.”
We executed the quantitative evaluation of software, also had shown the
distinctive result in order that users and developers can find the errors easily. We
evaluated the quality of academic softwares in order to verify developing technique
at S college. As a result of the evaluation, this college has found it necessary to
maintain the software as soon as possible because academic systems are not
adequate for users at this present time.
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g1 dde e8¢ AFHE 7%«1 BE EopolM AlgEH I glon 1o met AT
AZEY o7 ARHAA 23 gk ol mEt AZEol digh AN} FaAo
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ARE sl E4SAHE AAE, o1 2
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Hog HF Hristax ok

Ak HE A dFd e 52 <
ANes] Bota, 3 AnEdol FR9 EFA, § T IR ‘Soft s FEIL
Yourdon[25]°] & “2AE 4 ¢e AL #E F Yk (You can't manage what
you can't measure)”= @& QZaEd shsstd AFE} s FoE B 4 e vh
AN AR AZE Y FA437EE 3 =8 A3

AFHEYE dutRow AT EY S AEARM(ZA)T ALER FAA s 2+
g 93 wo} AetE FAIEFY &L ZEJoj(application software)E WE LR
ok AZEL 0] Y F7] oA FAEF "L A FFES HRE AAGA
o] AEEd YN AZEAY T2 YWY FEE AA Gz P
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o 5| a3z Egol(software) = =27 (program); olFn VAL 9

Aol HEAT s MESd Be ¥sst YA, olAE o oA TAZEY]
= = AgdE AYE AHLHA €1 Ik Mills[20]E £2ZEelE AF

TV5HA BA, A A, T2, 2239 FA, 5o

o

A, E BN
2 Abg2E v 77EA] el Ajoletn FHuh ISO/IEC 9126[16] A& ~ZE
dol2 “AFY Zrady Az, 73, a8la AFH Az &4 #HE £A4
o Ag"2 Aostxm glow, [EEE[14]d e “AFH T2 Az, 73, 28l

AFE A2 8o shd BE" EAM9 A357ga ISO/MEC 91269 vlsg A
dog AHos vzl rh

AT EJ O EFA(software quality) S IEEE[14]o]lA = “AZE o7t a3l &4
E(desired combination of attributes)& Ztx & AE"#HE At Jom, o7
A eTseE SAER AN, FRETA, HEY & T v A3
“AZES Y HAE FHF olold ALEE St ted LZENAY 4 A
=gt A9 s, Schulmeyer[21]& “AA] L2ZEd o] AF9 AL FFgA olgtn
A2ZEO £33 AHYstn Yt B =R E A FETo 2 ISO 8402[17]00 A
Aolgl “GAH(BHRA) olAY FAIAEANA STE WA 2ZEYY AF
9 T AU 2ZE AFY §4 AAH= Ao wEH.

2

AZES FH& 2 AHAZAHo=z Hris Ruzl Y Boehm[9]S FAE
(quality characteristics)S %7]$&&(as-is utility), +* 2 <(maintainability), ©]2}
(portability)2] Al 7FAZ EF3, dF MY TG € oA A9 712 7%
AotslAet. A2ZEY o] £ A E A ELEL(product operations), AE 70 A (product
revision)® A E 7 o)(product transition)] #Ho=Z E McCall[19]2 117}#], Evans
[12]= 12719 EAEBAHS MHE 5 ATEYo /Y FHFIE FAoZ A%
(performance), & Al (design), 7§/ (adaptation)8] 371 HFZ FHEs}H .

FA EFE37)1F 1SO(nternational Organization for Standardization)olA+ AZE
Aoy FARE FALRE AAZ ISO 9000-3[18]°] 71¥+S ¥ ISO/IEC 9126[16] A=
2EZEHY FAF AL F e EE AFsta JorH, FAEHLE VFA
(functionality), 41# 4 (reliability), AF&4d(usability), & &4 (efficiency), FARTA
(maintainability) @ ©]2] 4 (portability)9] 67§ EAFEAR LS AAst Ut <F 1>
oldell X dFH Z A E Il AXNE LZEo] FAEH #E A
2E JERd Aot}
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Device Independence, Self Containedness, Completeness,
Robustness, Integrity, Consistency, Accountability, Device
Efficiency, Accessability, Communicativeness, Self Descriptiveness,
Structureless, Conciseness, Legibility, Augmentability

Boehm 15

Correctness, Efficiency, Flexibility, Integrity, Interoperability,
McCall 11 Maintainability, Portability, Reliability, Reusability, Testability,
Usability

Correctness, Efficiency, Expandability, Flexibility, Integrity
Evans 12 Interoperability, Maintainability, Portability, Reliability, Reusability,
Usability, Verifiability

Efficiency, Flexibility, Integrity, Interoperability, Maintainability,
DoD 11 Portability, Reliability, Responsibility, Reusability, Testability,
Usability

Correctness, Efficiency, Expandability, Flexibility, Integrity
Interoperability, Maintainability, Manageability, Portability,
Reliability, Reusability, Safety, Survivability, Usability,
Verifiability

Deutsch[11] 15

Functionality, Reliability, Usability, Efficiency, Maintainability,

ISO/IEC 6 | Portability

23 AF-E4T UFEX

ISO/IEC  14598[15]¢) A &= %’él_‘?_ségi 9 B-E A (external quality)® WREA
(internal quality)® T&3t3 vt FEZol& EA ZAF A AlEE AT EY )
AlFo] “HAE adEla BEAF _Q.:rL(state and implied needs)”& EAI|E £2 A
T ongr} old wiete] YREFAL “YAH a8l EAFH 2 FE 9EAZ
NEAE AASE AZEY O AE9 Z}Xﬂ £49 gL 9ugt.

wEA] EEFAL <HE 2>9 Zo] ISO/MEC 9126914 AFslE 7154, AHA, A
|4, B84, EFA 2 o4 67 d&H FEFTEXN L §EHYOE HE XA
THA) 210 & FAREA HEolgls B 4 gtk o7]A 7]}: 32 570, 284 3
N, A8 30, A& 2/, B4 4 2 oA 4/ ¥ Eo EAREHozw FA
ol SIT1, 5, 16].
Wi WEFAL ISO/IEC 912604 °]°P7]6}‘“ AW TH AGAd7A 407 &
o YREA Fieoly, <X 3> UFEEA dsig HdE & Ao .
THH SHAAN B REALS /\}%X} e #EA GAFdA, RS MdAt
> FFAIE AL A FriEe dEolgr ¢ 4 ok

+
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<E 2> 2ZES0f EUFESHI EASEN
3L E.
FayEy
71°5 4 (functionality) A#9 7% =A% 148 % EAH AAY A A%

32 2 A (suitability)

A 84 (accuracy)

4 % -8 44 (interoperability)
E#3 ¢4 (compliance)
B ¢FA (security)

8 F9sr 929 7150 EAT 1 Jlvo] AW AE
298 4 9= A=
Qe A=

A48 <
L2ZEO7} ulE Ay £ Fod A g
AZEA} AP Aagad ddH 43 24 &
2ZEHO} FE BF, A, A4 58 da2s AR
zada A5 da] A ¢S HEg wAE f

g

e A=

A A (reliability)

FAE e ANE =AM AE F
sH% #Ead £4 4%

73 A -3 (adaptability)

4 2] 4 (installability)
7t 2 4 ¥ 3 (conformance)
X &4 (replaceability)

3 %4 (maturity) AZEHo] Aoz s TAGE nHE NE
7ol 584 (fault tolerance) aZEYol Aoy glElso]lx Ao EAJ Juzst: AFH £F9
dee #AGE 4=
3} B A (recoverability) DA & 4Ee v golHE EFsn e JEY & QE AL
A}-8-4d (usability) AHSE 19 =33 g @ Agol did AAQle] Jael #AE 49 A}
o} 84 (understandability) | AHEAZF 2ZEdole] Add} $EAHE AddetE o R ¥ AR
%% 4 (learnability) A&7 QA Ao, A8 T3 e HE W yfEsd ==
=g AE
&84 (operability) TEA7 £ZEYelE HA, 278, ¥4 2 BA, FTEHEH =%
=89 A=
& & (efficiency) TRAE 2ANA LZEYo]9 5 57 A48 A9 ¥ Aol
#dd $49 A%
AR (time behavior) | 2ZE o] 71% S wE @ A7, Hal Az
29l &84 (resource AZEole Y% 3 BE AY 22F% 2 AY AE VR 59
behavior) FE
B4 4 (maintainability) (|73 E F3E 9387 93q €23 =93 Add £49 JF
5 A (analyzabhility) cZEole] 7 oy HAAHE Awtstan W RES AHdeq
=g x¥Y =
74 4 (changeability) LnEdole] &7 MR 8 Z= T 4% AA R WA o}
=E =89 A%
9+ A (stability) AZEg Ol WA Qg WA= darx] £ ¥l A&
Al @A (testability) HAE AZEdOE HFsed =& =89 AR
o] A A (portability g 70z oAHE 2XEYo ¥ AdAY £A9 A%

SZEHAE e 87 A&7 Ao nAE AF 9d g2

Aldlo] F7EA] g HE

AZEFE APY BF AAsted B2y = A%
2ZEH7}F o] A4t #AE FFY BHE n2: Y&
‘:}% Aol FFAA 28 WANHE A8 F Ade 7he4 2

IE
o

=89 A=
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<I 3> YEEMHARER)
2= L = o]
A A (52 . . _
op | FRAGERIE) AY B 27d s%0] 2 AANJA=AS Yot
completeness
02 FH7S GBI TREN) | Y FA wE 87 HWAZEE 2dd AC]F)er9
traceability HAS FHY £ = AHF
o] I A (—E -
03 | 2RI AV EA1H, §ol, 715 Bol BYNAEAE Wt
consistency
oq | WTNEBEACIIN) | 10 9 5)eg sy ane 49 4
self descriptiveness
05 FREHETEME) Alz"dx Z2 o] 7ixls FY 7l Zeo] gle A
coherence F ZEadn EFHE Alold E&o] gl AF.
A A (G 1 . .
op | VIBHAGHIERID |00 0 seo et A5e 24 42
Accuracy
g5 | H38 (kR Abe] 7}, @A datel, foldA g TteRER F
Expandability HHo] & A3
% AEFHE Y (BmEEN) | AZEdole AN BE ESRAUEY g 7AH, o5 A
product management 47 old F AFY B/t AEF = A
37 AZELY ZHA SZEYO7 EHo AFTEYO FZH(os compiler, A,
s/w independence utility 5)el 9 &5x &z 53 7t 42
33 A= R (BB ) | Ala"lo] BEX 9 st=dlo] SFR2EFA, 75, FH, &
machine independence | % S)ol gE3=AE HI}
39 dol B EJAMErk) | Aladel £ dely #74(dl°]E,DBDBMS %)o &3}
data independence =Ag ¥t
0 A (HEN) Alz=ge &y FAoly Y&o| o= FX AlLo] Kol
communicativeness A BdH J=AE Hot
3. 54 2 HIH
31 FEEAF HA
AZEJ Fd A 9 HIE A 9A dide] He FHAEHE AA&F
ste=dl, 2 =& A e ISO/IEC 9126[16]914 AAsla A+ AZE O] s F7d
WEEATIY #A <F 45 FEdd AASVIZ2 g g AAGAdA= &
A A, FANFA, A7, ANNEA, FESA, SAEAAFTFTA, dA2eA, dA

Ao, A=A, And, 24, ded, A5, 94, 28, A9, 43
, FEA, R, dggdez 217 F5o] gEnl, 5l
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01 g4 O O O

02 FA71sA4 O O O

03 d#A O @ O

04 A771=4 O O @) O
05 FReA O e, O O
06 AAdEA O O @)
07 doHE &4 @) @)
08 BAAAFTEA C O O

09 dH =754 C O O

10 A4 2=Ao4 C O O

11 M 2724 O O O

12 AnA O O O O
13 724 O e) O O
14 2EA O O O

15 &4 O @ O
16 A=A O O O
17 A7 284 O O
18 £44 O O O
19 ®&EA O O O
20 A=A O O O

21 AdgA O O O O
22 94 O O @
23 g4 O O
24 FE4 @) O O O
25 AAA O ©)
26 HAFACI9A) O O O
271 7HEA O O O
28 A=A O O O O
29 #=A O O
30 #BA43HA O O O
31 AEA O O
32 #R@AHHA O O
33 H¥agA O O
M4 AYEEA O O
35 #24 O O O
36 AFHA O O
37 S/WEEA O O
38 Z1AEHA O O
39 delH=EgA O O
40 AZA O O
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npxjEto 2 A (33)A AEE FERAFEA IS o83t 2 (34 " HFF
02 AZEY S AEI E 4
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(error)e] 7] WAF ANAZAE A =23 ME A ZAR F) AHEAL A
Wz 2 YA Tz f4A #34g # YRE JHAE st vEd FR.0t ok
AN EE YdeiMe FRAE 50N Be] 2ol QC 77HA =47 &, 2 =(F
o, o, 4e4 5), 3 EX(pareto diagram), 54 8.9l (cause and effect diagram),
AP A & (scatter diagram), 2 (stratification), A3 A]¢]E(check sheet) % d|2E1H
(histogram)® 22 28L& o83 axHo|th = FAF7L gho] A" &FEd A
23 JEE 44 HU4E F 9 FAE I1¥9(radar chart)® ol €3 H 44 &X
Edo] EAXNEE & F don 2453 A3 error) T o] £o| 3T, 26].

<E 7> 2ZE{0 EF 30 wE Y Z2HE Zg| gy

A% % | 5% a3 . eawd

100~90 158 FEx7t Wg ¢ | BE DA JEE g dAY 1

89~80 257 FEEN B o] deolBE FABZ

79~70 359 AR LE F=HaT FEEZ FE AFE AHNE 8%

69~60 455 &4 5 SF7L Bol EA. BEHE 8 F

607 =t 5%+ AAAA AdaT a8 7

ol¢} Zo] HIFAAHNA UelG FAHoY L Flerror)E 2lE - A E3A feedback
NA FL2H 274 ARE & 9,101 A#Hor FARFHE 7T F YL, E

# AAHA DFA) 2TEANE Y5F 5 gokn Boh

4. & At

41 M8

AEE ZigE Sty Fa AP TFF nF, £4, T3 2 AT 4Fd g
g8 2ot gAIE RS MFH WEE <ad 1> Zo] {R3FE(DFD: Data
Flow Diagram)® Yel o 24].
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CHEEA 14 RS A (modulity)

: | $4 | %5 | ws | ue | 2d | g4y
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o ggese O O | O O O
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TEsy = {(4+6+6+8+10+6)/10%6} X100
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<E 9> MAICHH HFY "ot 2a

e S e Za ot mes b e
01 &4 835 84.5 86.9 804
02 X754 82.1 86.2 88.2 80.5
03 g4 76.4 78.0 82.1 724
04 271714 72.1 734 5.7 70.8
05 FreA 829 89.9 82.5 83.2
08 EFANHEATEA 794 886 871 79.8
09 AN =754 777 78.3 76.5 745
10 A A o] A 76.4 72.4 774 78.9
11 N M 2 7FALA 67.1 65.3 75.6 659
12 AA 72.3 72.2 74.3 79.0
13 F44 69.6 63.4 70.0 67.6
14 B2EA 66.7 89.5 78.3 724
15 A 746 654 746 736
16 AZA 69.2 64.2 727 634
18 U4 87.3 875 86.5 82.2
19 x¥A 82.7 83.2 82.0 774
20 Az 856 90.4 84.2 79.8
21 A A 80.4 85.3 86.9 79.8
24 FEA 84.2 794 86.3 704
27 aAA 79.8 33.8 85.3 72.6
28 A8 73.7 754 777 68.7

A HE ATEYS A
2 <E 99 H7 A3 3
A s AAE B,

=

=

Q.
=

g5t 42T F

Srzra = (83.5+%0.25)+(82.1%0.25)+(76.4+0.125)+(72.1+0.25)+(82.9%0.125)
= 79.34

olty. 714 71EA Rk @H4, FH5AH L ANEHE 2
025 B4 FELAYLS HERAER 01268 FostArt 2L 3¥=2 AHA
79.26, A5 &4 7940, RFEHFA 7972 £ BAAF 7322 #E €& T UL =
A3 <& 10>3% 2
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<E 10> In'_—'?—%*—‘?— NleMd EXREM
F4uEY 5= | wRsy WK | AbA dgd | asaw
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