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Development of Test Module for Medical
Embedded Software Quality Evaluation

T

Hae-Sool Yang' - Ha-Yong Lee"™ - Jung-Lim Lee™ - Hyuk-Ju Kim

ABSTRACT

Because a medical embedded software is the software that control the medical devices that are relevant to a human life, it requires
high quality level. It is requires to develop and apply the quality test module that suitable for the requirements to meet the high quality
requirements of the medical embedded software. Also, it needs to develop the process that complement the quality defects of software by
feedback of the test result.

In this study, we developed test module and quality inspection table which can test medical embedded software and produce result
based on ISO/IEC 12119.

Key Words : Medical Software, Quality Evaluation, Evaluation Module, Metric, Embedded Software

LM B A48 A% J9B/NE BEHOR RIINE Alold
7 9% mg xzEdelE YaE Sug Y=o A

JRE WY 2ZEdolr Uxtd 49 dFE AR 99 VS 984 2TE99) 44l wad) A7
GEAl WEHel AFEUE BN HE FRE Ao T ¢ Aow GRS AEEAHs FAel G AHAS

7HAY A 87719 Aed FEE #Pee T8 FHA 2 9%E vA o A, H7A LZEH ],
S22 & £ Aok 877 AYLE vso] Al R AR d¥idE HZE] I APE 2ZEYO] Fo dF F

2 WA 40% ol4g AAST gy) Wi Fhel B A AW/AZE AAE FES] A9 & fRvlne] B
£ ozrly] AZQAANE MRAE AEE BE2 FE ATE FPaT Jow A¥ AF @ AL A 289
ST vk 2y, 4 S50 AT BY A1Ee A BT UTHI6 17]
A AFN A% A2 FAGT gem 94 DA 2} A% 9271719 dEdel FRdAE Q- EHtE
SR JTHIT) A% AE 2 A 2Fold FEAD Y 9y, =7

71 WRHAY SHA R ALHE 88 AZES Y

Aole Age Hrb 71ee dg A7t @A AgFl

2 27 ARBUY AU [0 Z2299) 428 Bob $YALE.
YR8 sAtE M ARG o T Qo ofF AmstEe E4HT AT R Aol
+ 259 NG R Y Asn AR ]
T EAAE A e 490 gebd 9R§ LZESClY FA AW 2 930 BE A
t 4 5 9 NEe|pERAY AR E711WF

=A% 200649 108 179, AAFEE 20069 29 12 =57t AlEd dAeith



260 MEMRISS=EX D M13-DF F2%(2006.4)
25Y 2ZEdOIL FHo HE Jw7I7|Y FE4 F
7t2 Qe 58 2ZEdolE g7 AH|29] FPY &1

3
A8 38 ool 53 dod Am s FAl

et g xzmegold Edd Ay
A =AY geis, 771719 wA ofge o

§ sEdolsl 3 vwg Fo 9z Auze A

1"[‘.{“"
- o

3

3"‘"—‘1 °E 3?51 %lEHl?]. w}E}H 4&717101] AHEEE
AZES o 3 FAGH} FEAHY BHAM F2E A
P8 5 JdE Jlol=ed g M Bart ok

B dPdAE ISOIEC 121190819 ISO/AEC 9126[11% 7]
2 9877l WAY AZEJE AFsd AAE AE
= A APEED AFREY F4A %‘—%UP F&3td
g BN 5gHo2 ALY T I A}Er A
o 58 AZEY o] XY HEE 5 9

B =89 A2FdMes WAE L2ZEYo]e
_g_g} 9;] 24 UYAE A2H9] ;qa]-xJ‘_]
A3gAMe Ju5d AZEY FAAY
He 7SS AuEgon A4FdgxE 87A
Fo® g f WHYE 2ZEJY NFEE AT B
At FAHAE 2 BH G4 E Vst AbFdAME
o5& WZE 2ZEdo FAAY AHE a5
2og AEF} FF AFHA s 7l=sAr

A

>k %
g
s
m)l

_?LnE?L
LL
2 gy

o

347

©

45kl 7H
Haksich.
Ag 7)Fol

H

.Iim
o,
tilo
B

mlo
o)
o

-
-

T

it o
= o 1o
2

i‘

2. 3 A7
S oRg 2ZESo] Y WY 2 Jug LzEY
olot Azdel SR dal 27089 Ted 2.

228 HEE LZEQo e

AE% AZEdole A F /A F322 e 5 o
o ARt H7)A] AZELo)9 FAG RYFE FF
qg7)7lel WgHol dar|7lg Aojshe WAE LZEY
ol TEZ & Utk o] HeA= ar)rld WRH F
Aake Ade 2zZedol NagozA WY Azt
tﬂﬂ x%u}z%o\ A}ao ’é-ﬂi?]i fsh:}

WAs Alxd"o)gh EA3 2HoF P E 1t
B st=glojsr AxEgolel AYA ol F, LH f‘é Al
oM FAFEe 54 BAE ¥ A8 Axde & 74
Aotk WA AlAdHe] 2R YEY A gsdAs
AG7IA, Bg 26 o] 271744 BF7h WY Az
olgt & 4 itk A AACl EAEE HFE Az 90%
b WY Aol AT I JE AR Bol, $7
AG kol ZHA ggstA oS8 &+ U

HE AFH A2ge &8 Zaafe] Mityoer 12
Ao AYse A& FHoz Ik a2 WRE Al

g
ES

(-

B4 24 £957) A8 AANR, E 1 57
B A4S U] AT Ao Hodlold axedols

8]
st AuAeel AAE &
3l wprol %kt} g EATS mgetd At dol,
aejwhg zmom Aol dige g4l Fote A
Ea= old tF HA M= AR el
Aunt zialo}t BEAL 717189 Aol & 5 I
Wzol R Alade] dA BEYe maA S g

olgl Ak 7l&¢d] F5% LA WFY AP £33
/73%8, 1453, EM g 3 gdstE Abestal skt

=,
(o
N
3
f
2
N
=
) 2
o~
m Al
mSl
_,d

&, qAd = 9ed s=dold 1 dd AZEY AF
o2 HE(board) AlM FHEHAY ol HAd Alxdlel
dubEel FEPolnta a4, dAel M= I G &
9 539 stedojg ofF HAF SITEH O AHH e
2 AYHEE A" 14T Z2AA7E shuel 3
HASA s SoC(system-on-chip) o] duks} = oz}
3 ek ole AMFEE doiw dd FoE 9T @
Ql

oz W3 A8, MP3 S3717), Fd d=za) FA $ o}
Uzt gAE st 5 AMEE JhsetAl sk o

ol ZleAd TA A% WAY Axd dAe o
e A 4AE dastd ool 3-4d el WF
B A ARTEE A AAHLz 30004 22 ol&
Aoz A% v

olgA EFF Viwe %3, Anwye Hed A
el

S, Gy we A7 o G dFe atel we
AEL Bsol uy) A, WER Axde] AFE o
W Rt FedAgn s o B sl 2

ZESO7 ¥ g JEE F, AAY AT DA A

AgsE A2 s 243 ’\l%-% i

A AL 8T 2718 WEAZ F glen, sEdoje a2
Edlof e BYYUE dzdHRE T

He el WAE Asg AAd glol we Fad AA

o] Ha gltk o]zo] 5

A A7t A FEE



(B 1) BE

QE7I7] EE XZEAN SEFIL AIFZE HE 261

e Alaglel S5

5 4

RS

sugoldel T8 &F |- WY Asde WAS Ave wr) we

¢ g5kl WE 7 /%5 Sedolz FAMCE B 2Lt 98

2Ho 3y - Bhte %izz HAZE AEERS o

gk oy

, o) Z2AAZ WY AL o)y 98, o] WE TANE SEoz
Fo) WF ZZANS 48] Biol WaP 1SS RES Sout

437k ge

- WBE Axde Age AAY AY gl FojAe AT AT BE

X Az - Aeaol Bhe FE AYSY $HEAT AHHOR 2Ys] RE Al Z2e A AT ol AYHES e
Aol T8
W A - WgE A o s 5Ho2 Ha wigd HAd 53E vkt 71719
, - ZeoU OB B, EE o] AAAY AR Aol olde] YolE JE S5 AF FYHES 27HE
743 WX Ae7t me

o] o5g AXEYoIzAY ARNI} PIY ALEY
o] EFL 74 : goeng g8 YAY 2ZEY 09
AL FGrsrl YA E olflF xolAS WEs] o))

Fgste] Wk mEo sge] Hgsjop df o] HejA
g8 g ALEG Y HE Fofe tiz] AR I Fx
88 UAY AZEYORAY EX 2L wHo] T
AEA AHY 2 TAES AH BN

o __rlriﬂn{n_z

Edlioje] Mg 2o}

E5 g ALE O FAME ‘QHP #7172 AZEd o9
EX3 & zol8 RHolx Q= Wi o8 JF, AT
ol AMEE Y 2T EYC] 5L H7]H ZciE%JIOH
%é‘*l“‘ 1&g Agate] AES A gy HAE A

28 FEFoIZN &olg HEo| tEic)

Ty OCS(HEHd A 2d), EMRCAAL F7] EA| 2 d),
LIS(AAMA EA 2", RISCHARE ABAIZH), PACS(Y&E
B AL 2 AEALY) BB 2L AZEAE #H71A
AZEole] EXo g8 AEZEOZA HEHA &
Ae FAC T FEHYIL 71Fe] AEH oo drt

g gR7171E AR AofdAY 5 g 2R E8H
= 987171 WEY LZEY HdE 5§ LTE
dole] EXH olge WAY AZEYOY BEAE EF 1L
et FAFY) 718E JEsof g

E dFoAe olgs g=r7E Adsts WZY &
g ez sto FALS Agst Frtg
EEE At ol HEF AldlE A8

31 228 &=
AXE

lm
o

>
o
o

1%

32 928 UNE £Esslole] 27
9E8 433 LEEANY L2NTE 5] 4
=B AL A AZEgold] £ aTAEY A
T FEQ ISOAEC 121199 FAE4Y AAE vige
stk £ =2oAE ISO/MEC 121199 FAEA A4
Aoz sl olng WY 2ZEdols) LTFARE
A 2233 05 LTFAYE FASA Al BFo ¥
QAR F, 74 2TAY BE dEde THAG,

JE§ WAY AZE0IF Zdolor & aTAY o
A Fa g ook 29 thew 2o oA o=

o m o

40 e e 2 e

7154 FHAA 88 WP 2ZEdo| aTARE
A E gt}

O st=golst AZEG ] 2R 23}

deg WHE HZEH Z, ANTAHA 540 F
2% fFPelgtd AseTE TEAINI A8 1E At
278 715 i) ?ﬂEwﬂME FE#Hok sk FEo] o
th o] B¢, 2ZTES S FEH StEH o FEol HHs F

=] TAHUEIE EE%‘ Za7t Arh

@ 344 (Interoperability)

PACS(Picture Archiving & Communication System)
Asgel A S oudy delds A A
g aTse 397} Bol ek 98 RoblAE I8 94
94T AoldA G2 G FREE AEAE A
F 2 EZZ DICOM(Digital Imaging Communications in
Medicine)& A+-&3ste] ARE-#7b 0431 AzxgA e 44 %
HEZEE 947 B HBES TF XYooz ¥ £
Q== a1 9k

w2pA, JE% WAy AZEJoE S9N HoHE
BAE W IF Z2EFS AE35Y B A2TNE 38
25 UEE %H°lt gt

25

e

3.2.2 4184 &9
AEG FHA 458 WY 2ZE
A ¥ gk},

@ X154 Reliability)

IS NFY 2TEQCIS Al 1 5HF AFol
TRPE A QAN FHE FFL AAL 2FE 2
B A3t ue 5 9ol e dmY AEe Fus
oF HE W§HN 2 2



262 HBANCIEEl=ZX D M13-DT A2=(2006.4)

2ol AZE JIOM FAZ dazlel=
*,—iils}@i 2AE 4A AEAg
,] AHES V5 EA SR ZAzEe]l &8
g $ 9}4% AR ok ged, 24 WAy 4=
4 BAE B oW S4EHT F28

Ao HAE
F 7] dEd AF¢E +F

_llm

@ AR FHNA A& WP S (Durability)

984 U3y ’\—_4101" duk shAoly HAge] AR
A BAo] ohd BRI AY EFE AHolY BHNA A
glol Aoz FFsor s, Estn A o5&
2ZE 9 779 J5E F WA AAEHE H239
7155 7170 Afe] ANtgE A& T4Y 5+ UE
2% WFAel dasi

3.2.3 AH84 &0
AR A ZHoA 928 WAY L2ZEY e o FAES
A e gkt

@ AH£H 94 (Use Convenience)

g88 WAHE AZEYolE AZEY HEIIL oy
ik g4 2 IRAS gaoz e wF LeEd
79 dEFo|2E AFAAY HBAHom AEHE A
g 4 e #HIAF ALE #HEE 75T 2ot gk

g w717l AR
He AZEOY Zee AHSAZL HEE] zetsta Sl
°fF &t 7159 FHolu §E& AR drht e
odstn QYEvte 4T Bast Yo BUY U
Blo]~ A = ogr)7le w2 vE 2 AAE F
& AHE 7@ 715 websta AMEATE 7e o] HE oy
458 AFsA dotstn gerts AR

® 9%9 dolg ol
WY LZEd A%, WFE 71719 B4 A
Aolze] A7 Hn 9EY dolHE F2E I
L2 ABTE BEE AU, A7) P 2
ool ATHE U4EY dolert §HY Iz AT
£ AR 2 Lu%% olsjshnl EA7H Yol
2 959 dolgo] 4 ol A=E AT Bt Aok

EH
E
t
&

3.2.4 584 29
584 34 JEE YA AZEd0lY 2T
25w g},

le

O AAZF A A(Real-Time Support)
g g WA 2ZEY Fol= MN&EEFA AARo=
A AHE AFTdor ste A% AT AR E 28

A Ee AUt Ak dE B0, 2ES o] &8l RS
A4H AAS 3oz ATAE

Sedts B9, 459 3

o AZBHRT YAt ol BEA 5% FAL HW =
% Bo| $Ae) F&ol oFolUkn & u, ALY &3
of Y@ zréel Saoly 3Aden ATHY 44 9
Hol AN0eE A GETd e 420 430l 2

FE gk el7lolq ANzl Ade ©A Y A
Brre Aol ohlg A Az del AYSlelol B 9

@ 948 184 #F A4

dmg WY 2xedols sl5o] AN HeE 27
A B ASHE ABGA Bx AgA FAG HA8
R F0k B,

® &Y ag

d8& HAY azEdoe dar17gde ZE HolH
A% AR Zex #H¢ T2 ax0t T «h?n
7171 f3l g FFHA A5 FFol B A&
Fole B2 d&ste 712 5 3lE Ao, ¥R &
o AFEEMY AR EAY BAE 4T FES AR
ato] 7t = v

E9ols] 274}

@ Ad 7%
SES R Edoje] B35 A%t A48 5 3
871719 *FM AL EE T dmA|2g 2ty
A& 7171 FFEAlA X}xﬂ Agksto] @ ZE ol

A5E 23E dA 4E5 A9T "t gk

>

e,

r

B2
o ")’

@ 29 % 2% /1= 2 AN
9 Y x3E

S WY LZEHO) A Fo AAHE FA]
AAA PG AT or] YA Bl LA 2

k)
A 73, 2" ZA d stel=& Aok dh

zEdols] TGS

A5 u gt
D ol4 ol
Jag WY 2ZEdOL #A1E $89 Nz e 7]
7] Agol Hediin & u Boe wd gl 47 o)A

o 7P alok g,

28 WEE 2ZEOE AT J&7)7¢d 4A 4A



7 bsalor gk SRS DRE AgRE QuHoR
sEEge] Rope @ AL ANE AL 9X T 3
Aolnz AA7H ol A4A7 BAY o

2 AE Al A,

o
it
N
S,
o
Ho
4ov
>
=~
o
i)
Ex
ok
ek
4
3

AW LPAYE swes FAEHY BN (2F
D)3} 2ol Aestgeh,

71549 %, ISO/IEC 9126914 Ag4, 424, 3%
84, wory, #5440 $EHOE FHEM 428 Y
Az el 145S 8THE B9 J15d o
8 87HY 2EEdOE FF /1% dadds e
AR GQdAY AZEYORE F
WEAD 5 Yx A4S A8Y 9

54 % 494 SHew ¥ 4 gew AYAS A=
oz BRde 5TE HAY dEdez FAsd
Dls7E AAAe 988 WY Axdel s=doiHe
%3 2ZEOIH Jsoz HAF FEue 45d
Hgd #E 2N BEREF FAIUSET v
o gae B Asddel ddel #E 2FAGe $EA
F 459840 43 AAASY e HPE dEGS
2 AOST ‘AAASE AFAYAY 8T BA
HAE 92 Jhsd g Azgs A4 o= Ax st
$e7he dehils Jxon

olas e wgez 7 FASHY AFAY o
ISO/IEC 91263} ISO/IEC 121199 FA4EAFH ®EA AA

o W B MES TS

QR7I7{ HWEE AZEQI0 SEEH/L AIHZE M2 263

dugoldt 2ZEdoly FAL APAI AT AW
THECS, BE BA, EY, A8 24, 23§44 )
o2A 9gg WHY 2ZEdClY AR

Jg 2Ed o8 71LHA Age BsE e 2

. =1=]) A

d5¢ WAZY 2ZEHAY FHLdE 88 WEY
AnEgolrl wEAAY & A SFAY Ee TAHAE
235 dE LT BAMe AZEdY £48 HHE)
' EAEA AR TRz AE Fhl dA 222
O AEY APAE FE F YRS e AFAHEAM, A
E9 ARS8 ATHH AFE ALgol "ad BE AR
7} 2EEE AR A, 95717) 2AAC dEE 3
U g kA ol WAlE T AFHe 4% IR
=4 Ho st ik

ISO/IEC 12119¢F ISO/IEC 9126¢ <84 Uy AZE
folel Alglel A&7 HNE dug WHE LZEY
olg TAsE 4 FEEA dd HEe¥ FE 22E& 74
ok it} ISO/MEC 121199 Fojd FFREE (I¥ 2)d
veEhiglth ISO/EC 121199 & ‘AlE A9A'e ‘22
Az dolel’e] daiMe ISO/MEC 91263 Tdd FZEEA

QRN AGA, oldlA, VA, Fold Qoolgte 571F
540z 7490 Ak webd HE Aot FF £F
el AS BEdo] wE ¢ glonz (2¥ 29 2ol 7]
&4, FARSA, oA R TY

R R EY o)

QIAE
o SISO ATEY N 2R
X3
rM2ISEH| -cres BAIAR D ARSI
S/ s
OZR ATEYN L I
| esxtstoors
MAEIEH oE sANA 2 T
&

NBBHHRIE )
CIEIBIOIA0IEHE )
EEEENENES

-2EIDICION HUIA RIBS
S5 BelE A HY MBS
AAMBEN] mamoDHE Ase

§ D5 =X/859 0l
E_.
=
o HAIZE X
ssslf ‘BHE E8LE+EXL
j NIE -1

KHHl B D=8 88 2HE

a7 &4A 01
Neaaf]] -2Ys =0 0ss
S HL YAl OIS HAl

NS5 ot 2201 8 2HRSE D
32
SOIMET = XI0F BOI5H0) KSRt S804 )
|| Lo SBAILES A5

(72 1) ERsN 12 288 AzEg ol
27T Bl

EE WEE SWHE L 24

Tz
CHOIE]

X AEXH
EEL 24

(08 2) E2de 74t 88
42 Ng Zsof HAH et e vy

ZeYol AFH ZRAMZ B FAHEEU ISOJEC



264 FENe|ESI=ZX D MDA M2z=(2006.4)

An, A% 89, FTAY, 293 P9, A, At A4
$¢ Egsta gk

e WAL JWNoR sol X AN TEH I
W38 szEslel F4AW BEY AwAA AAE <E
2>oh gol mEe] AWAY A8, Agel BF ALY, BE
24, dlED, 48 A%, A8 Bl AW HY 5oz T

Evaluation Module 3

st 24

%D'/\l CENZSE A
cHE HoIEY LRstHAE X
HatE HERS g

Evaluation Module 5 Evaluation Module 2

CEXN ADE WA ISO/IEC XES AN
Bt arpig) 28t 14598-6 (reference)E Ml
=h 3

Evaluation Module 0 Evaluation Module

CEHNQLESH st
xiagg = A

b
il

10

<
s Mg
S|
3

0% OE

iy H0

. ”"3}950{1 CH i
ANasd Botols
A0

lo

(3% 3) ISO/IEC 14598-62) HItRE EA

(B 2) ZEAYE 289 HA

25 | Azes A
MEeZe) Y | Wt 2ol A2 A
snma | 2RO 342 ge T uA db
Me
WEZS] 97 | dE0] St 2%
MEe) AW 24 549 slee] 2gd
FAIR | goje) g4
qg oy 2 [dEDE 46T EAY Zzad 59 o4
ey | &7l
48| Ay 482 5 AE A9 7Y
S |wrmE 484 2ade ¢ va A
j\:]l'—;}— 21 = ) =
24 MEHe] £&2E #A £A
squz | MEAS ARNE FHRE F22 Aol
o Mk
S| zaww 2% 9=d ge 7AH9 39 9
D ans [za ese ase Av e
&]% HL 235l A Aol Ax "}y o ale)
o AEe s FAHY Bt B B
2449 9% | A=Y 2o g B
2% 24 a9 a4 34 ool A7 A4 Pael AAE AN
s . |33 A ds B4 Basler & Al
2 ga gl

CE 3 MY HEZS| of

54| =54 p
agn | 1ARAT ASTEARS, /5T AR,
NeFEA, BAFAGE
R84 | a%e A%4, A5rada
I yzeqn| agrsa, Ry
4 way | BEEAA, 42RAEEA,
HEEA/BA R AT
| 5EZESE, QEAczEzE S
Y REESARAT
%4 | 2ANEE, A4 Gasls 2% A9
A [age184| 0 998, 2% 998, x4 AnE
METTRE L L e
54 |NAAERESAIAT, AANEEE S
715035, Qe H oAl K,
olsi7hs | A EelEola =,
o o)F %
& | wed | Seseld, sengesoln
B ey |rERAREE enuTElY, oRuAA
Aeshorbs A
AEE | dEHe 22, e SHEE
254 | NSARZETAIAZ, NGAETEFE
© [12Een|donusE, 9edss, FEAAE
& [A9584 | Y2AAANEE, ARANEE, o HASE
B 254 | ne4ErEsUuAT ESNEEECS
$A4 | AurlsA9E, AuTRE, 205
T wea |anenneaz edtes
NI
T [Awrea | g sanaz, waawls s
o | RARTREEFARAT, FARTEEETE
484 | 4684958, dolHTEA8E
AN | AN E, AANSE AA S04
% ag | TINS5
EEE R T
44 | JNREESAUAT, JAREEFARAS

|

e & 7171H UﬂE%.‘g 7arat

<E 4o UZY dRE AZEY NFE S Add
HEY T Fo WEd e 2

i
D)
o
>
)
2
rl

N
PE
oL
o3
il
é



OIZ7|7] WEH =&

(B D ARE WZE L2ZEY|

o F2 yEea

ZERN 2L AE2E NE 265

ofe} g,

¥d 54| 54| w=dg 7 kA
W3S LZEAE FAE AR AR7)7)w AN d50l 87 915%% W3y Az="e 5/W, HW 748
9 @74 JheAel glof dEdoldes P REH #F )% | AL V12 Add /158 b8 987
Asq | Ay | ETE o4 *é%«l a7k s sha AN d5e) THA Gop KXE 71@14 94 715¢ neddd 4% % ¥
e Cl A™A | doldes FES REol ed, VSTEALY dEde WE | ¥ Ade Be4e godete THLY ¥
g 218717]9 %}E%Ma*ﬂ Fed AZELOHA Fio] 87 | FHENE HE
Fgatel Tse} gevte AEN] A% Aok
84 oz Wgy LZEdOE e url7lY AFoz s AF AA | ew7i7le B4 we 44 J15s FE
amy | aza | Ase |7 EE ARl @ 5= sla «t}zu Agol BAE 1Y 4% |2 328 5l daAdE we A9
= eme afg};ﬁ% ReBR H4 R715E0] e FEIN ZFL TANA & | FEE aTsE 71ES 48T B ¥

g A2E H2rEA|2E e HE

ey

7o

WEE Azge 93" dagdel ¥708 F¥ dod JRES
Aol slez F5d Fde) 239 JEY dvoHE olHE

J8ole AeR P
3 Holgg o3 +

AR el | T LT olsbl FAse stel 9 deldsl 24 gdE A8 w8 &Y
2 dzad)d Aoz A o H5d EFHY AP 74
Hojo} A},
Az | men | SSA7IE 879 J15H Y5 WIAAA RY A 0] | D84 REol B H2Es0lLE o
8 | Lo | graag |9 2 &40 92 922 A 490 B 584 $F0) B | Ae
BEEEETE ) zoz gagojo} s Al BFE £53E7ME HES L $t
o Agys | FEE G817 % 2xEdels] J15 s MR A4 | Awlvel A AP B Awe A8y AE
won | B8 Sigg |7 REE A [Za7] oleiemz AAH SW L HWAY Bg
e TE | el Fulgo} glojop Feh
qgay |V GEAN B A8 SRS AU BARA w3 44 | 807 £ He HguPe HEL A
N | A3 | RS |9 AE B A8 Ee BeNe Pelsd WbhIE AR | dsn A4k 4¢ AY
T 5 RS TN B
(E 5 ZEAAES of
AEHE  leasy) Wy A2ue A48T W, B4 2R SW, H/WHY ofe € Wustel ASToRA w4Y oFE
Agkr)s ALE & FAZ AT 5 e ATl FEEHY AFU?
A Bg A5 5
= - aEAolsd 7148 Bk YA A8 7159 55 &3
= Agrlzol de) A4 HAEAol 20 da 4T A 5
B
- HAEACAE AYsd 4FHoT QR v A9 & 24
- Aw7)% A LADFS) = B/A
ZA: uccess _TC,
Ak = 4 Total _TC,
- Success_TC : i WA A% BeUg 918 £8% HAEA)~ F 438 A &
- Total TC @ i A @75 BAL 93| +9% grEAo|x 4
A% 99 |0 < AA7)% AYDFS) < 1 Ay
A4
Ak e Wgel o Tl TFHe Uvh ZARRL = EEe A4 godd U BH 712 AReA A
A S B3 MEH S FPs 84 ] By I o
o Mg FAHY I35 e A YHd g Jes 44 BHxE
A AHEE FHAAAMNEE o &3td SAHYTY s 2L
A FELS At o8] AE2HE @l YEE F Qe F837] 98 24T HAE Aolxg A B} d
dHor dEY T ghpRo] 0% Lol goz AMHY 3 Sof <¥ 5>9 FIPAL A= V)5TFE AHA
B 9L T + o= ASE A5, ol A oEe) ya 2N AATE <E 657 go] AW




266 HEXel2sl=2X D M13-DT M2=(2006.4)

(& 6 A= 0f

21 22
e | sy ki A o
N57E | 1578 | A%l |57
A4 | gy |9 | g
F1 Y Y Y Y
F2 Y Y Y Y
F3 Y Y Y Y
Yo AF
Ne| AF
BE
+ 3

B AAA uﬂan AL HAE A

17 HEdoH 7]

2 YZE &R

- AAZF Mg gTEy &F ?j:laﬂ olze] 7HeA
o] gl A9 stedol e 7o A
Z Noz =34

@ d=dolz 7dE Jed B¢
A AFEEW A

- 7150l Agg gtate
Aol s=del ¥He Tdo AgsmE Y=
%3

- ¥, 83 kel 91 24T E 2T At

?‘f}E?M Fejo 1] Aoz YR 24
A7 STHA ¥3 dadoelm rpeAol
e slmgo] dele] FHo| RAFIE

fto¥o > ol
[
r\l

z
it oM,

N\ ~1° _XL'
o 2

Yol 4%
P 1 e = AkE

HAEY A3
45 AIBZATIM
ALY H2E Aol Agsel EFAPAES U

zgo] ¢usE 7 2RSS V2T 5 gom HEY

2 498 ANNS ol§dd SAFoRYE aﬂr% 3

su ey 23 23 428 4 Aok o] &

in)
2 B jo

g FY54, $E4, A=gs 2RAAY we ﬂas}
EEEREE EELS

5. 228 WZRE L2ZES0 ZEAME Al

B FAANE AHME CAHY 7R 988 WHEd
ZEJol g ez AT AHE 28T

51 Algaso e &8 Aot

H7ke ISO/IEC 121194 2A% &
FRG o <F T>AME 715A
gt 53 2#E 3 4 54
g dig vaste] ¢ 2 HIY HEY FF

1- 015]_

B AY ZAdA e A9Hog 085 o)y #ez &4
Hol £5% AFHE HAFUL 7}-r 274 e WEY
< ol Y e N9 Hed ‘YE 12 N& 022 A4t
stk ‘N/A(Not Applicable) 2 %719 A$& i &=
Edold ts] di3 WHEZE HL&37] =G FE oy

gt

CE T 715 ofst &3 o
54 2EA e A7 HE SS9 P
v 7578 JHA 715RAE AF doly FEAF 71574 AAZ A& 5
A BHA
° 085 094 085 084 090 088
Azt AEA e TEZEA 2
e
098 097 098
AA7154 o] o] B L $HA 2
7154 | B3¢9
086 097 092
HZEA ARAF A HeAd A5 3
B
Y 10
N REZFARAZT 7% 5 Qg H o) AR ETE 3
2o
° ¥ N/A 093




ey
54 354 23 Lag
AH3A A8 | 4594 | DA | E5A 5
7154
“Cl os 097 092 100 | 093 | o094
HAaq |A%s 84| IEH | E74 4
A A
088 087 0.89 092 089
old7tE | &4 $H93 | HER | E54 5
A4
083 0.80 088 094 | 085 | 086
AN EEA | AYEEA]| F54 3
284
092 085 085 087
ax | B44 | @A | AEAs4 | E544 4
B 087 088 0.78 092 086
A |AXsA dAAR | TEAY|EFA 5
o]/;]/\-]
084 065 088 100 | 08 | 085

52 EYREH Ft &

<E & "EH T ANIdRzRy Tag FAY
Ex0 B Aolnt,

242549 Foe <E o WEY Aiery 7 3
EA o] did vEeggte] FAE HHFd Rolrh oy Y/NZ
ZA5E= fEYL YE 12 N 022 33oer NAY 7
S HEYL HETd 5+ e AFdM 4 A A
3t dAE Ei) 4 EAEAEE $5sAY Hkd
ADE HolT Y= FEASS 898 & o

7
%’é‘%’ﬁ"ﬂ d& AAde 7HEAE HEa9 A
(Analytlc Hierachy Process) W< A&

197039 Zol| m= A=W 19 Tomas
o 93 JEdE AozA o' AAE e
AEE dod o7 FEEY FHEED
] ﬂf‘ﬂ H e wslolth AHP WS o
He a2

%

5.3.

44 &4 e 2431 23 Y FES g2 b
EdXA(matrix)E FA3g}h ISO/IEC 91263 ISO/IEC 12119
9 A4 FAEA0] 68 EFLE FAHO goernz I P

5.3.2 %) B
AHPAXE Ao azte e @
4 7Y MR AFRR)E EF
4o ol5S FTAY Y 2F Alold JFFAE A
b Erbssich 2Ehv Bladgad(sd)g 1=

e
o
=

s A
Hludhe A2 @4 golsith BE Hl el sk 111
Hug Psta o)& EUE Huydds FAFY 5 AHP

QR7{7] HWEY AZEAN SEHIL NEZE M 267

9 A =

as e wid) apl A4S B8 o189
o 248 AFAFLE)E 43 U B WA B

g Z s .

ERAENL 6HE FAHBE ngte] 69 HY, WA 7

ZAEAE 29 AUHYU e Bd8] A% NES E
A3},

oz A Faxe i FHE FA3

HEE AgatE AL Agsy “AFT-utS o] BM &F
H AT A WE Row, 2 4, 6 8 59 A= wmrt
A A7l e AL 1-3, 3-5, 5-7, 7-99] Ale] £

A2 pel g 4 sl

1053 20 4 AZY BEE 2E B4d G WEos
2 10 9, 24 99 Ao B4kl Arulme] me

FLE g Bojsa Yz ot 42 9BA} goz
HeHE a8 &9 947} Sl Ak
(& 9 WoiHlm 7|

F8E E410 gt E42¢] 8=

z < L

¥ A 3

+ A 5

4 % 7

253 33 9

154 | A | A8 | A | AR | oA
71543 1 5 1 3 1 1
AgA 1/5 1 1/5 1/3 . 15 1/5
AR 1 5 1 3 5 1
g4 1/3 3 3 1 1 1/3
FABEA 1 5 1/5 1 1 3
Mk 1 5 1 3 1/3 1

5,03 714 43
MEdse) 7 B2 g EAE 2RI A8 A7
38 @o U FFE Agarel thed Lol Farh

P <E 1059 MEY2o 7 o) F& Pk
C<E 1> o] ez 7 928 1 927 &
gel oz whrol 74 Aol /1&Ech



268 FEM2ET=EX D M13-DH M2=(2006.4)

CE D 71BA Al 23t

754 RER A4 x84 FAREY o144 A 7(:]?/;‘
7154 0.221 0.208 0.268 0.265 0.117 0.153 1.232 0.21
A=4 0.044 0.042 0.054 0.029 0.023 0.031 0.223 0.04
A8 0.221 0.208 0.268 0.265 0.586 0.153 1.700 0.28
'e4 0.074 0.125 0.089 0.088 0.117 0.061 0544 0.09
FA B A 0.221 0.208 0.054 0.088 0.117 0.459 1.147 0.19
o] 44 0.221 0.208 0.268 0.265 0.039 0.153 1154 0.19
(E 12) SESYoll chgh 2= <& 13>el FEAY Aol nE TAME dEhia gle
— - B W Bed A%, FEQl} vEY $FAM FAA A
EAEA 715 | AR AR | BEA | SRR SA | 014 A % Qo
Ak M 89 86 87 86 &
7+EA 021 | 004 | 028 | 009 0.19 0.19
i 6.8 B8
ARgx7}FA | 1974 | 356 | 2408 | 783 16.34 16.15
A 81770 Az dgr7le 2ZEYOHQ) SHE FasAT =g
olg AojslE AZEJ ] & WHY AZEo|o] FHd 9
« 7} 3)9] Ztol| wld & Tkl & 2871719 AHEH Aol #A9E F vke HdA 9
c7} o] ghe BHY FE rY 4 540 g A 58 R AEEde $48 WEe e w7
A gkl "o, o A% 9 Ay Aol BAGA Festa g 5 9
v o828 WY LAZEHoY Fard na) 44
<E 1= <E 8% Audled EAEAG fd WEg A ANE 2 AT e A dye e rEded,
2 Usd Zud AFAE Foel 1 A gaw x4 AR 0T Q@ dPE s sxEseiHe
ol B4 DSl SR ATAE ATAE A28 NI
AZEd oo g Hrrt FLF gujg A HA
54 2R HA| oA E dFdME 5717 AMEEHE WY A
FARNE FAGE BAL AT FASEL ety ol WP A GEYS AL F Q=S Jpel=
ARD o7 we Bz BAHYL W 1 gag py O AN SA6 A7) 2ZeqS Ad Fday
st tAe 2Aatn ARAgA FH=wsd HITL & A}kl EHE]'ZETL‘ ) ISO/IEC 131199’]' AZE S AFH7}
;g .‘5‘_‘_“:":—0— )}q _ﬂ%?g X‘]%— 7]1%% _ir?_,a.}_\_:_ ;ﬂo]q_ E ‘\4?} I ‘11.‘?_]. O/HEC 91262 7]‘?_]_'-9-i 0}'01 9‘]3% A
(H 13> ZHE GlAle] R
AEEERSE
AGUY  AFLEA, ASA BA, WY 2ZEo]
~ARHE % 4 Pl W AF 37 AASR QA Ga AgRel £ mek AgATe olst BAY + Yt
247 9%
=
T8 waa gz 94 wae 3538 Ad dudelz TARR Yo BF, A8 94 529 ¥R Fl 99 @Fe] e7d +
oz 2ZEFZ 7Y Bzt w
Su4 b5 e 2 L 0FE dFdd ® 2% 4 oFd dF 2R dsl Aedn A BA7 TSl 94 gen
2714 2 2Y WA BTl BACL TAY F 9g
~Holel A% WA vl o] BE Aol BHZA HAH A g
gpn | OEEHCISE U B2 A 2 Adsolad o ABAA olsk 2ReD A Yuel oINS BolNBR ALGYY
s o gl UE AT 28 D WE Rl AFE £ U ‘
seq | "WRB AR71G 2ZEdCls Al dE A% £ R AAFESEE AXY AR Bl ol FAHAR AR 94
= Gomz AR 8T EE ) AFWIE WT F A& NIFE ] 2BY
oAy |TAEE B Q49 ¢ sle o R0l U AA PHdl g8 FAYOR JlEsta Ut el vy
TAETE | gmsizle A4 AF Zl%d WE gat FE AGe 2 A
449 |-w7 se ARl R Qo] A 9 Hyo| UG




ZEs S NPst BiE
APARE el
*ﬂEﬂMoﬂ e FAANGEL A 7HA BN s3d
AAZ ML71d AAHe = Al%‘% T8 A
273_%}04 Mdshe Ao, AR &
A7t o] FE AFS FoA A 7l+°ﬂ %= HA
B3] A% Zolw, AMZ A3 JMZM
=

& 2xe] AuA R Tl SYAY F
= o
o

NET F Y AGRED F

EREERLUER

olth. £ AveldE FulRst B
A QPN 288 4 Y e SHow gag W
49 2TEgold) e APRES LAt

A2 A7A EZEG o], PHltls LTEdC], 4GS &
Zeqol § £ZEM} AFY FAAF ma& 240 ¥
A or AR B FFAH AL 7
449 FINY WYY Fa 8D aﬂﬁw} a% 439
A g8t ol FolA 1 9)
& W3 azedols F
288 + g2 Aol AR

$F A7 HALE FA ALY BAREd Y@ 247
9 H42 Fi AAE FHFoRA 5 YPY AIE
Aot APNZ WY AFH ol BARE Ty
%99l Rg AZEdd USY & RS WAREY

A3 A A3 ngdol 27,

[1] ISO/IEC 9126-1, 2, 3, 4, “Information Technology-Software
Product Quality, 2000.

[2] ISO/IEC 14598-1~6,
product evaluation, 1999.

[3] ISO/IEC 12119, “Information Technology-Software Package
-Quality requirement and testing”, 1990.

[4] N. F. Schneidewind, “Methodology for Validating Software
Metrics,” IEEE Trans. on SE. Vol.18, No.5, May, 1992.

[5] Moller, K. H. and Paulish, D. J., “Software Metrics”, Chapmen
& Hall(IEEE Press), 1993.

[6] Wallmuller, E., “Software Quality Assurance A practical
approach”, Prentice Hall, 1994

[7] Ralf Niemann, Peter Marwedel, “Hardware/Software Parti-
tioning using Integer Programming”, European Design &
Test Conference(ED & TC), pp.473-479, 1996.

[8] Carr & Brown, “Introduction to Biomedical Equipment
Technology”, Prentice-Hall, 1998.

[9] J. Boegh, S. De Panfilis, B. A. Kitchenham, A. Pasquini : A
Method for software Quality Planning, Control, and Evaluation,
IEEE Software, Vol.16, No.2, Mar./Apr., 1999.

[10] XHFFEH, “v7 b7 T oKEANRETE", ARBEHE,
1993.

(11] H& = FUL, Yy 77270 REEE & EERMN, AR

“Information Technology-Software

SIRVI7I WEE AZEA0 SEEI AIRZE WY 269

B e, 1990. 5.

[12] TAN Douglas Agranat, “Engineering Web Technologies for
Embedded Applications”, IEEE Internet Computing, 1998. 5.

[13] 748, “=2AE fEjdA o AHP AHE7, Z2AERE =
3=, 58 A243, pp.21-35, 1997.

[14] &%, olstg, “MATAANA Y FAH7} EZ(ESCORT-D)
o] AA 2 3 IR Y3 =FA(C), Vol.3, No3, 1997. 6.

[15] A714, Aeist, B Alag A 87 d=A B A3
Z, Vol.20, No.7, pp.5-13, 2002. 7.

[16] Z3l<, “Embedded S/WS 4377 &2 /AL 47, =4

BEN/ISH deaiA, I EAER A, 2002 11
(7] Fh%, “lmg 2TEdo] B7) 715 A, A% ook
A3, 2004. 11.

& o =
e-mail : hsyang@office.hoseo.ackr
1975 st A7 FEFA(FA
18783 Addista A B e e
(441
19919 AAR QAMIE 71238 AR
Zay AZEYolTd A7
:l_t‘;]-l:ﬂ-}\].)
19759 ~1979 S FSA e AAANE A=
1980 ~1995d U digta A ApA A E—*r
1986 ~1937d A& A7 st AU
19949 ~1995+3 AR 2 53] %EJ&@%%%
19954 ~20023 A=S/WEAA T2 2%
20019 ~ A A RA S B3P
1999 ~# A SA et WA AENS WP
2005 ~ @A A-glAd 2R Ea T
BAEF : AZETI(E3], /W FREFT

EEREE]

F2%7Y,

37, F4A4E, 00A/ O0OD/OOP, CASE, SD),
SW ZeAEwy, AIVE A4 pPgues &
A7}

ol s &
e-mail : lhyazby @suv.ac kr
1993 st AAA 2820 SFAL
19959 Zathshi W AAANSH

AZEYO]B e A ¥ (o8N
2005 sA oSt Wl AR ookl 7 E

&& 71& 3} (F D
1996L:1~2005Ld A8, Z4d, Ao, AW AFEFEE FAL
19951 ~2002%d S5 S/WEAATA AYE+4
2005 ~ @ A *1€BHZWEFHE} Adigtm m
ol 1 AZEAFTEES], S/W FHRFH F

Azre, AAAY Z2adyg, AqATE
A, ﬁSELd,EJlHJ S/W 7}1“&0‘%‘%, 297



270 HEMelstsl=gXi 0 M13-DH X2=(2006.4)

o & &
e-mail : leejr84@hanmail.net
1988 olg At Etn 528t (EA}
1990 o]zt b & &2 5t}
(o] 8HAAL)
19974 ot e &2 3t
& 22 8hd (o] gL
19953 ~1996'd A ols 9l dostat a4
1997:4 ~19989 YAE Y Ko|AREESE AT4
=344
1999 ~2000% University of Iowa, Visiting Scientist
2000 ~20012 Washington University, Research- Associate
20003 ~EA) AFEebdd HAARIVY TEITH

FA ok AP AR 7] 7I(PET, MRL, CT, US), G432 £4

48 F
e-malil : khjtree@kfda.go.kr
1982 wEigte AAEEAH(EA
2006 SA UL AAHMENEGL AF
E]§-87] s 83 (A A}
2005 ~8A A A ATRE A
ANH 47183 By
19831 ~1996 FHE Y WA 7] 7] 3%
1997~2003'd A F FFUAA TPl A78
20033 ~AA) AEAFESAY AAARI] B
BAEF: g gaZE0] FHF7), JRELZES ] x
AIAHE, SW olmatold Bel % Z2AE
)



