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Design of Software Process Metrics and Procedures
for Software Process Measurement

Sun-Myung Hwang'

ABSTRACT

A SPICE (Software Process Improvement and Capability dEtermination) and CMM (Capability Maturity Model) assessment can be considered
as representative software process assessment models since assessors assign ratings to indicators and metrics to measure the capability of
software precesses. But all of process assessment models don't provide a subjective measurement procedure and metrics. In this paper we define
basic quality process metrics and propose standard metrics for each process based on SPICE and CMM. This study also proposed a guideline
for a subjective measurement procedure and the metrics are effectively use to SPL

IINE: AZEYO Z2MA JHM(Sottware Process Improvement), ZEMA AlAl 2H(Process Assessment model), BE HEZA
(Standard metric)

1. B (Bell Northern Research)9] Trillium, # %92 Bootstarp
o g2 Byl AAFHAoY 24 FRY F8 wa A
H AZEHS Z2ANAE AN 2ZEY] E3 49 H8Yo] FFdtd BRE H4o HEHA Eie @
< FHAIIL 249 AL FE BANE ST A Aol ATk
e oy H2 UPEC ARHI gl AZE] Tg A A ZES AL AR e ISOAEC 15504(Y
Aed 2o} Z2AEY ATEFY Fd FFES A % SPICE : Software Process Improvement and Capability
g, #, #4, 22, B4, A7) g8 22o] ArgdE dEtermination)& o]21¢ U4 R¥EY YL F3W
ZzAse Jgez AT, 8l M ZA £ 2 ZRAE FR A glo] Tagx 4
AZEY T2 A2 AAHProcess assessment)S 3] = AHE 9% AEEL AT sk Aotk ISOAEC 15504
2A 20 58S gl £ U3, A ARE EY 24 & 19919 649 Al 43] ISO/IEC JECI/SCT9] F3|olA E¢
W Z2 Az WA FA, oA, 9de Adsta ogat A2 AEE o] WGI0 WollA T2 A2 AL AAe ¢
o ZZA2Y S Z1dE 4= ATH], 8, 9. g B2E3 Aoz AYPHD glon, THalsE 39 7
SZEdO] ZEALY AA R NS Y RYozE Z3 WA FAHE WS 7tz YoHs)
v Fh7] WE )3}t SEI(Software Engineering Institute) )% SEI(Software Engineering Institute)olA 7J%F8 CMM
oAl A A% CMM(Capability Maturity Model), 7it}t} BNR & ISO/IEC 155049 28] Tz A~ /Md 2ege 2s

YL ¥ oo hu] uk X A BFFs Z2AE=
dobebAl T B3 7] 26 F(R01-2001-000-00343-0(2002) A 8 2318 e m=d el w5 Axel
et YR Eaa CMM AAIE B4 8707 &3 9o nIE AZTES
L ) 2oty w4

14 20089 28 179), AR : 2089 59 143 Aol B4 842 AEFn 9k

£ ulo



720 HEX2/BSE2X D M10-DH M4 (20088)
Az FUAAE B|ZAF Aoy Z2Ax S 5
Hoz CMM AALS FH|dE AZEY ] AL A7} Eé
ol a guth ZElv obAAA Fulel el AAl P A
7t Aol CMME o] &3 ZzAx Moy A Fuld

ge oe s A Utk

ZYGAME AZEGo] EAAZTHAAE TS5t 3}%101
TTAS /W NEAEE Bt 7550 &34 &
Edolg FAAZF] OITOVW gled e Sl ‘dﬂ]oﬂ

A= ISO 9001, CMM, ISO/IEC 15504 AAE §8te] L2
Az el EAJAE st olg Fae] 1Yl ol
H A& deldl ANATIL QAT

B =R AZEC] AF FHE5A i}%O ofd Z®
Az Ao Z2AE £ Z2AXE F
Aolsta ZRAx AL ZdolA Heold ﬁ-MJ ZEAXE
AAHor 2% ¢ U FFE WEY2ES AXNIH

2. gy A7

21 Z2MA 2Y SE

Argor AZEJOE Mete 2H &R %
4% AZEgo] AR 23 dutd] A o & 3
osn o gBEA TG & F doH, AZES
ZeAs FYolg 2ZEd ZaA2A 4HE F 4

bé& aﬂ*‘ QJH Zg oujste ZHoR ofW 2A9
ZE THe o Ao Yo FIY &
Egof 7H‘f’L Mi*-‘-lE«l 7lﬂ1 1E d&g 5 A Ao
f?l;

ol\

=Rzl } D%li“ CMM, SPICE, Trillium, Bootstrap ~°]
9lt}. SPICE(Software Process Improvement Capability dEt
ermination) [SO/IEC 1550424 19930l At o] 2003
ISO %02 AAY dAcg ISOAEC JTC1/SCT/WGL0
A3)0lM FHste st HATHS, 91

CMM(Capability Maturity Mode) w|= 7hd|7] @&}
(Carnegie Mellon University)9] AZE$ o3 8A+4(SE]
: Software Engineering Institute)ol A m=349 A&
A ol A mdojrt, thg FME CMM ti#d
AR dEE s g

Trillium< Bell Canada, Northern Telecom, Bell Nor-
thern Research’} ¥&2 02 7lwsled AR FA AFEE
go], axedo] #A, £d ¢ XY A¥x T AY
54 #rtsly] 93 2da RAd w4 Ad
Z2adors AHEE 4 9l Bootstrap SEI® CMM
S gy 2xEYY AdAA HEA77] Hetd, CMM
o ISO 90018 #12 & Byoz CMMET o A
8o Zaddy 445 $EE& /MU ZRHAEY =
Ao g sHE Hrlste WPt 9l EFE 2wt
dg] Abgslo]e ISO/IEC 122072 & ZEAM 2 AAtl

2 A9

e 722 $40 AYHIL Ak
2.2 ISO/EC 15504
2.2.1 Z2HA Y FF

ISO/IEC 15504% CMM3} vhazix| 2 23 e T A2~
ANE] 98 B A7) Astel WA TaAx
4% 59 £5% 2480 SPICEAIA
Az FEsn Ay

g stetalol

oEa 9 ZEAX

ZA2E 7R

H 2R wet 6749

o CUS(LA-F

of DA A

E 5749 ghE
Aelgit} w3k o5 9

rrow

gae 28 498,

L =1

sepge o 7

E&Ti6, 8,91

R=%
25
FAR
]
A
i
i
i

F2 ZEAA HWF)  AZEYE Y3
il

SelA S8 ASSHES 7] AT TeA2T 1A

sof .

® ENG(38 =24~

AY WAE, FE, F72 Bpdhs IS et =t
=
o SUP(AIY Z2AMA HF):

0

Azgd ALES ] AFE

SREL

AXEYo] APFIIA

g2 g g2HY ZRAHA ¥ o o] Ry LB
Az FAEH Ut
o MAN(#HE] ZEAA WHF): aZEYol AW F7]d4
ZZAE FA o o&) ANEHE ZBAAE FAHHY
Aet
o ORG(24 ZAx wH) : 249 AF EFHE +ds
i, Z2@o] fF ZxE dAsEd EES Fu ZEA
282 T At
g A N
Level 0 zZagash FEHA GAY ZRAs BAS @
(B9A £7) | 48 2%
Level 1 A Z2Hsd BRe wdsxw AYHAY
(8 %) | 2497 4
Level 2 ZoAL o] AYHD wesol g NEE
(#e £%) | #4¥Y BEY 879 ¥
Level 3 . Y = N
(39 22) FE TRAAE AMEEY Agsa @
Level 4 ®F TaAxsdd tate WA olsigt A
(A27Hs #3) | Fol 43
Level 5 Holy mgMAe BE EZrMAV &R
#@H 55 | A4

vel 09} level 1

o
=2
AHSs =245 @

NE28Fe] 94

o Y ZuAs FHS AT AL AL
o g7o] 53

o 9o B BEol T} 98

| & (indicator) ¥
Z45= 7R %P‘g-(base practice)¥} -1 ©]
2] 85 (Management Practice)®] At}

3 g5 & 4HEd g

le-

3} g,




#d &4 AEe g4 B FYLT L T2Ax 59
T ZEA2 44 TR E FHE B Fuol
o #E FYLE A FAE Z2A2 £4 GHEY
T =fo] Hoh #Y FILFL 24 &4 AES
#HAE= ok AF e e gt

o TYBFY THA S AL AFse FRLEEF A
e A4

o 2 A0 #AHE AUV A% wWAYEL ATE
=AY 2 ez

o HE] FYHFFS XYt TEAA P02 EE ] B
e e TEA X

=AY ge FALFL o] dA vehd A 2o] I
g ZAze 43 Basge] vk we FYLFSL
2o ZT2AA Yo RE X2 Ao HLIFEE 79
Holch £4 AEE T2AA 40 BdE B £y
ol SdFR ok ARA ZAS HYY 5 YEI @
o 12853 BBEY £9 RE fstad 108 71
A2 AL o8 T AUH ZASZ 2
4+ QE= @,

2.3 SW-CMM

231 22N~ 58 $F

HEo2 SEIA /g CMME 1987d 9dd s
SW-CMMLo.Z2A] o] Eikﬂ)\ e A9 A
SN EH?& WA Jles T LEIAGY ol F

1993 &3 44 2 )M BE2 Version 1.10] 2R
Aot °] ‘2-4 s FEEE SHES THEHY Oe
3 21, 5]

7}. Level 1(Initial)
O EAAS 2ZEHo] M 87
@ 194 =39 ZT2HE HFoRE ZF o] opd
A} FH EHUE
Y}, Level 2(Repeatable)
O #BA Z2AEE JHlo g 44 v ASE +Y
@ A~ZEdo] Z2AEY AL F9
t}. Level 3(Defined)
D 23 Hure] X A2ZEY AMita Fe)d g
& ZEA2F BoE S
2}. Level 4(Managed)
@ HolHE 839 HEE Hsln Z2A~E HU}
@ 38oa ¥ W ZzAH29 AT TA o= 7}
T, A3 A3 F2HE< diA v
v}, Level 5(Optimizing)
© 24 74 e EAE Abdd o
@ M2 Vet ZRAA ML

SZEI ZRMA ZFEAR HIERIA AR 721

CMME =29 ZI A2 AH BFL AYdles HE5E
H7} 23 o224 Initial, Repeatable, Defined, Managed,
Optimizing®} ©Al 7kA] AlEHoln A2 MY =z
29 AHEE A3 YuHbl HsE RPFL A&5HQY
Z2A& NS B3 AL ZEAAT) &AW JME
ZEA2E AF F4d vd®tdE 7|27 ZAs D
At CMMAME AZE ) 7Y Z2AxcX s A
=5E 2437 A8 FAEor s 998 1879 ¥4
ZZ A2 99(KPA : Key Process Area)® 2 133tgith

i.‘

CE 1) CMM2| KPA's

¢ A | KPAs
ZzAlz 9% #2(PCM)
7% #H(TCM)

A% 3HDP)

Level 4 A& 2 S/W 4 #l(sQMm)
@eAFF) | Z2A2 4] gaxe zaq~ BeQPA)

Level 5 |
AAFF) | z2A2 AA

& AEPR)

A=Y ol 2EESo] AF AR} B (SPE)
LA 9 | B8E /W #FHISM)

AR A Mg =z ga0rp)

Level 3
(A9 %)

23 L2 A= Ae(0OPD)
z7 Zg A~ 23(0PF)
2ZEY] 74 2 (SCM)
AZE F4 A=(SQA)
Level 2 Tz AE AXE o] 9F #Hal(SSM)
(B5 58) | 28] Z2A2 ) sueqo Zeds 233 7H5(SPT&O)
AZEo Z2AE AY £ (SPP)
274 2ERM)
Level 1
(7] +€)

2.4 SW-CMMZ2} ISO/IEC 15504 =2 AM|A2| o &

ISO/IEC 155049l M= EZ2A2E AAsked Had A%
5§ 71285 Base practice)¥ 2] 8% (Management pra-
ctice)®] FdoRz s ojnf FAHEZ Y M&EH
Atz t2 FY EAE FotsA "dvh w2 CMM
9| Leveld 18719 AT AAE9 Z2Hx A@PHo|ln
A 7 AaY2EY wWEZo AAH e Ao
ofUzt BHEF EA RS QY AEE FYeloz F
Aol vAFHoZ Pt gl Aok <F 2>
SPICEE 7|F22 CMM2 KPA =& KPAW #E#9
Y BAAE FA G

olzigt vl A} ISY/IEC 15504¢] CUS.3, CUS4, ENG.2,
ORG.15°] SW-CMMollAE Hesof gz gken, SW-
CMM¢9] RM, IC, QPM, DP, TCM, PCM%-°] ISO/IEC 15504
M= Ay g T AAE wAsA 2



722 BEXEIERE=

EXI D AM10-DH X4%=(20038)

(ZE 2) ISO/IEC 155042+ SW-CMM ZZA|~ oiF

ISO/IEC 15504

SW-CMM

CUS.1 <835> SSM
CUS.2 <&Fd>

<@ 5/

SPP, SPT&O, SPE

MAN4 <$ig#e]>

Cus3 7, a/24>
CUS4 <>
ENG.1 <> SPE
ENG2 <Aj2€ 2

S/W 4>
SUP.1 <EAM3> SPE Act 8
SUP.2 <A #E> SCM
SUP3 <FAHZ> SQA
SUP4 <#Hz> PR, SPE Act 5 and 6
SUPS5 <&ql> QPM, SPE Act 5
SUP6 <d§AE> SPT&O Act 13
SUP.7 <ZAb> SQA
SUP8 <#As2> SCM Act 5
MAN.1 <#He> SPP, SPT&O, ISM
MAN.2 <Z2AE%2> | SPP, SPT&O, ISM
MAN.3 <#dae]> SQM

SPP Act 13, SPT&O Act 10, ISM Act 10

ORG.l1 <z3AE>
ORG.2 <7h4>

ORG.3 <9#ad#E> Elj“iD
ORGA4 <#HRETFZ> .

ORGS5 <&%>
ORG6 <AAHE>

Measurement and Analysis{Common Feature)

(RM : Requirements Management)

(IC : Intergroup Coordination)

(QPM : Quantitative Process Management)
(DP : Defect Prevention)

#2]&% (Managed Practice) 2 ZZA 29 7|28 %5 (Base
Practice)9} W} 2 5 9o,

<E oA Biol 7 RYe zARHN Lz #
oz £ A zolrt Utk olFH T &
o] F3to] N2 YR JEgd £ glon HT SEIA
s CMMIZE 2L ARl Aot

SEI&= A&Hes CMM Mde 34 2 A3 A Yobar
g o SW-CMM, SE-CMM, IPPD-CMM% & %33 2
ds Agstn 9ok ISYIEC JTCL/SCT/WGI0E 1SO/EC
155048 2A& ALsn dom 20028 % B 20034 ol
ZA RFEOR AA, FTEEY A oith

-
FEE FH3e

3 Z2MA £ fEgA

31 &3 2l AW K8 wilel Ay
Faes g
sk 975 B4 ASAD AHE 4
W gelzte] LA BENS 1A .
Q23 ol FolA7] WA EnelAAs
W9l % A% L Aol wE
QA7) S =g Ash FAlA WELel A
ofof @tk <E 4>t FABEAAN HEWA) g
Frdol & wd 2R R AL AN Aedolei4)

o':\':.. il
>
>
o
JO,L
>
y Y
=
o
1o

\ 3
obo
%,

1 {LlO
Hir
o
ar
l

mw o rlo
59

(B 4) QMS 2o w2 ZAX|E o Hx}

(TCM : Technology Change Management) By /| wayy ] Awy | Aawy SARS
(PCM : Process Change Management) 24 A kA ek AY | 44 | NY | 9 yZx:
49% [ L 23 9wd 3 29429 o7
2.°§‘§‘-’£11I°J el vl al 789 W A
25 ISO/IEC 155042+ SW-CMM i g | Ay | 4 EEAE B we 44
<E 3> ZEMA AA }E@_% = S} 73 3 A E A4 TR 2hA, Bl E A R AE)
6. ﬁ@ WEA N (Edpel
=3 SW-CMM ISO/IEC 15504 AR 8 w4 FHAE B9 A4 eluA $A4 Beluy
7z @A oA FRAA| 9 FAY DR, AY L opEA A, FAY Wl WA
(Staged Architecture) (Continuous Architecture) . 10, 24w, _-Er- ﬂ jm% 47, P kel H It ,ﬂ%
24580 Koz E FaAR YRAAROD, QAT AN S
28 | As5ed & YA | AHF, sHFESE 24 = AR 11 WREARA R EYAGAERA
59 |1 Bys) AEea 2AAEY, 54 5 Fot 2
o 4pAsz o = Qb T A2 2ANEER
ae LA RRE A& B
Zz A~ | KPAsE AdeE #ie @ = v iz
A |@dos wezd BE T e e 32 EX o EYA Fe|
g |TEEE e TAE | 3R T e QMSe) E3E Fois7)7) Asd FARE 33
78171 elgo. mdd g0 4k Z3& A dEY27E A5 o AFs|ojol dot AA
2 ISO/EC 155041 CMMe] ZRA A 0] Level 4 ©]
SW-CMMﬂ} ISO/IEC 15504% ©AIA A1z A&4 A e 7E7) dade AFEe] Z2Ax #e)r) o Folx
oz Jddg 4 glon olEL EF Level #g ZetTh of 5tu ¥ E FE(7|EAE BelBE)5o] Hs sojo}
01;%% MdHog Be flo] ¥y & -’F 9‘2@, 45 R 7beslth B =8olA EAMS 8] <3ld HEF ZEA
Aoz AL JhEIAY T e PR VEA] AE 1= %Lz‘f] Sdste U dAEe delAws A

9] ol &gt}
SW-CMM V.11l A&
EAst ojE2

18702 KPAEH 52709 Goalo]
ISO/IEC 155049] 407 T2 A A2t 3672

zﬂgaﬂ H““’».JZ* F4(MM), 7))

]zﬂo] o]

AR

1B oo W |y
o
3
_“1
_>,i
r{o
rE
ox
o
udt
o
fiin
cL?L
ojfl
o
FL

2EL TES }El AlﬂHQ 4},



(B 5 7|= £8 HEEA

SZEAN ZRAA ZFEXQ HEZA M7 723

f

2 =RoME o] 2o Fd Z2AAE Y 2Hsor

A X 9 42 7 4 F ZzAx e ALY} o859 AE: THL Ayt o
AYIAH #5¢ (A FHE/AEHE)X100 < T3 HA SPI7} o]FoAEE CMM 9L e
34 A%e (AARE/A Y Z) %100 2 ZRA2YE &4 YEHAE d4sgd.

AJRAETSF 78

(AARLTF/48 FYFF)%100

AR T5&

(F YL/ A 8« 2F) X 100

33 ZE2MAY 53 HEZA

T8 A4

4 8T7Ag/5YEE
A A AARES/FYTF
T @ AEEAV(FPLOCY/5Y 55

HAE  B2EY25/585

CMM¢) FZei4 AuugkEol 1874¢) KPASH 2 KPA
d E2go ool M BE5e BHYEE Z3sh7] 95l
AR )2 dEG2 o8 o 3 Bi vEgr

AU TR E5E&

(AAA7)/AYE 271)x100%

AEe B3l 2t T A9 GAYTE vpo} & 4 gk
AFEHAY £2578 (HA FFEAY/AAE FFEAL)X100 o= HEYre YL % s ToAre SHAE
STAE A3 E (AAE 9 7ANY $/82 Q. 7AM )X 100 2 Hopgt & glon o)z e 23 HAe 23] z2 4
9Y wAm 8 (HEdE 99 /909 AY F)x10 £~ MG o)Be] U & gomz 22 4o Sats] 9l
Ay AFAA v E | (AAY A /288 28 F)X10 N
- A HME o] 2& BFo] BrHoz Syx]olor Fuh

(E 6) ISO/IEC 155042t CMM ZEMA =X HEZ|A

ISO/IEC 15504 CMM Goal L | E 9 Ea
© &7A N
MAN.1 RM < 8T WY 8% AF
« A ¥HE 8TAE AN
Gl » Size Estimates
- * Effort/Cost Estimates
< A B9 A4
Gl o $AHFE| A4 Estimates
MAN.2 SPP Gl ¢ Schedule A& Aztd/oA Z28Y
- s a2 AFEASF, BAAT, A3, vsddS)
o o5 AR(FAF, AAAE, vsAAF)
- ZRZAE AY +8 I35
Gl, G2, G3
« L2HE AY FY &Y FF
Gl, G2 » Size(Actual Re-estimates)
+ Effort(Actual Re-estimates)
Gl, G2
< A B9 Q9T
Gl, G2 « A7 Fe 49 (Actual Re-estimates)
MAN4 SPTO
Gl, G2 * Schedule(al A AU/ HA A& 3ol dF FRY/AA $8Y #o])
Gl - 23 APEAS, $AAS, d4F, vEds 5)
< ol A(EFAF, AAAF, vAdAs)
Gl, G2, G3 » ZRAE 27 B9 T4
Gl, G2 * SQA % T4 (Estimates/Actual Re-estimates)
SUP3 SQA G3, G4 * SQA &% A8 i AH A5
G3, G4 - A AF/AA A Ap/g8 AF
» Pkl B9 F4(Estimates/Actual Re-estimates)
Gl, G2 c FAYE AE
G3, G4 - PAYE WA aH Ny
SUP2 SCM a
< A WAE P4LE S
a4 o dloj2gtel AL &5 AF v Ay A
o Hlol2gl A} BAY A/ AR Ae/98 A
Gl - Pilot Z2A~ F7HER) A}
ORG.4 OPF
Gl, G2, G3 o X2 AA A By Fr(Estimates/Actual Re-estimates)




724 HEXM2HBI=E

XD H10-DT M4=(20038)

ISO/IEC 15504

CMM

ufj L ol

ORG.2

OPD

Gl, G2

Z2Ax i £9 ¥4 (Estimates/Actual Re-estimates)

Zz A2 FA

°

°

3
mgAz ¥4 W73 84 AF
T EC L

ORG.3

TP

G3, G4

o

AL A #89/A%/4°

Ml B W o o F

Gl, G2, G3

L&A e AR BHAY J

A Ao AA LsFNA F

AEHA A 5

G2, G3

P TR L

MAN.1
MAN.2

ISM

G2

Size(Estimates/Actual Re-estimates)

Size(Contingency/ Threshold)

Secondary Size(Estimates/Actual Re-estimates)

Effort(Estimates/Actual Re -estimates)

°

i IR IR

Al

Effort/Cost Threshold

Productivity

G2

o

A A FE 24 Estimates/Actual Re-estimates

o

$hA 74 FE A Threshold

G2

Schedule(l 4 Al 2k/A A A= zto], o Fadl/dal F5Y Ae])

Schedule Threshold

G2

RESEN ESE S E “”374*, fAs, v ds 5

°

ol MF(FAF, HAF, v AET)

Gl, G2

z2AE Bl 284 55

SUP4
SUP5

SPE

Gl, G2

H2E $34 Defect T

H2E Coverage

274 Coverage

Defect Density, Hrs/Defect

WY Ay e 28

ORG.1

GlL G2, G3

2§ 24 95 FUSS

SUP4
SUP.7

PR

Gl

Inspection YA A& E Size, N&C Size, Surround Size

Overview Time, Preparation Time, Inspection Time

o

# Major Defects, # Minor Defects, # Open Items

@

Preparation Rate, Inspection Rate, Defect Density, Hrs/Defect

Gl, G2

A'¥ diy] Indpection B4 A4

AE o8] Inspection 4 F¢ 35

78 thH] Inspectiond 24 4tEEY F(Size)

MAN2

QPM

Gl, G2

°

A e 44 2 Ee oe4(dE EE 9#/KSLOC) [PDR,DDR @]

AF vl AA A¥ EE @Y £ /KSLOC) [29 @A)

G2, G3

4 dolguo)~ HYH(HA Z2HE T4 HEE )

AF AR U ool £¥S BEAE defas Habsh i
o do[E g =)

Al A )

9 24 9A2 A% AxEdo) Ay B4

G3

g TaAx fed 209 497 98

o

AP 2R A2 Bele] Hag oy F

A mzdx feg e gols 33

MAN.3

SQM

Gl

°

Ag £ o 8/KSLOC(H Al T ol FH KSLOC)

S Tl g Aguel Fse 7=

Gl

HE dofE(Review data)w*]

G2, G3

T wAE, wn oAl A AA 289 T

G2, G3

T

9 dArd, A dAbd A e a9 v




34 HEZA EHEE T Z2MA 3F Hi}

3.4.1 BF WEY2Y T2 x 2RI

EF HEY2E ZIZHEE £t 2 M FAHO
E ALgo] FHrtd HEY2E iy éxﬂi ol AMES
7l M E oY Z2AE T #4d wely 2Ho
Fasith L2 SN 2HgN FHPste Z2AE
E5H 2AAE sty 2Asld TRAE Heg T
2 A g4de Ae %agi '}D% 29494 x5 =g
Aze] FHE B

(09 D& ZTzAx &Y APl mepq zaAx 23
o)go] sok & HelH o
GAAY % AHE TR

o BFol @ UWe ge 2t

O A EF 22 A 3E d2

279 EF ATEY 0] TIAHAY T Ui Wolx
Ziele AAsla AA AUEE EF EE 54 A =
ZAMzo et 71%5 74A 3, A9 FE Z R 20 A

z AP, Z2dze gE 24 WEY
29 AEE Yelskn 59 solsvele 74 §F WEY
2ol SEshe JeH segs Felse 4y

ZEQIN ZEMA

Z<
o=

@ BF WEYH2: H9

4749

FAAA BAtell A FE st

TEXI WERA MAH 725

Z2AEC Hgg

ET WEYEE Ho3a 3Ale] EF9} A ZTZAHE

A AL E dEe
ZAE HE
AFH dEHx

wgste ArHoz A
2483 AEY EAL

& AHg#t

® A%9 ¥ A9 49

7} 22 AE Aol TFAA

Y 4%

wh. ofn) =
aAshed gl

Z2AE} )] ZuAEs Bo W} WA EF
Az 58 AZAE Ag8A BE 4%, TRAEA xu

@ ZzAzd ST BAsIHE
£ AR ek Adsn 4] Ax) BE
g Z2AHE Ao ZTaAA
A T zRAE FPnuste Au4e

U Z2 AL 5
ZEAA B
+ ol dg
4 Bd?éOI F2EA Xé?éz‘s}&l

z79 %
w3 A

ot HEY2 24

CER!

=4 HEY2 #Hs)

ZR2N~ T

seol st A EA
FA,

4o T2 A 27}
g wojxgtel

AL BE Y TRAE 59 §A9 BHo) 2Age =

2HEe] 43y 2xg

$Ysn T2 HE

=daz

yag BdgawM xR ZedEpalR zzHEe ga sus
ZZMAEH o
} o) EZEeA
02) xEoEA
[ GEHA =W } 03) 8lolg
[ @ 04) =3 dlolg
05) PMRIZE
| =mx 21 2R 4B \ 06) QAdl 2=
| 23wy ¥ |
K]
| Holel 48 2 ¥E |
[
o E2A amj
I
[ 2% ZHa 21 —‘
+——-—j 05), 06)
58 2AY ¥g
| zzazdy | [ maes | [ ==4e @ |
% [ L L
\ v v
EAXN U2HR T2 MA NMEE EIEEXY Z2ME [2|X|E

(37l 1) =24

A &Y HA Y A



726 EEM2=tE=&XI D H10-DE H4=(20038)

9 ZeAE BEAE T~ F2Ho| B F EZZ
o] AP EFE EgE BEF WEYAE FAH59
ANE M AL vEY L Aolgich

|H 2
B |m

@ deolg 3 % AT

z2AE g4 F Z do" 3 34 Aol +3
dlof & 24 Z2g A FHAV 9A FHA
g F3slel F2BeAe}t Z2AE A NA R
EFAagae A fFAe £IY FAA 4@
A HEZG

® vEZA At
zARAE 2 WEY2e] HaArd @ #3189 F
A 2HE WEY2gE AL

® 33 3% By

@AX HoF Bm Wy wet &3 AFE Bado
olwj, 243 AP WHF dHelg: FIATH} BLE
A8, B e PM A7 aA9 QA A7|BRAE
483 5 2ed, PM A7IRnA% QA A7|EINE F
AAG(AA Z2A2 JA) FAe] A Badtedof 31,
ZaA dolg ¥4 AEE P4 Bugn

@ &A A% 2§

27 Ay AP FQ ZEHE FdnF &F T
AE o #Fo T4 F oy, T2HE FE ¥
2AE NAE A8 AHEE F A

2
=

48 B

Za A2 Arte] 53 2Ao] FYste AZE ] 7|
u T AE ALY £32& Asta 2o ZAHIA )
AAE A7ty o8 Ea ZTEAAE AAToIZHN X
Zo] AAsla AFe Fde] FAHEE Fi=d Utk 2
R e gEH T2 AA Arrdel [SOAEC 15504
o} SW-CMM9] H3E $3t9 A& £48a 7€ Z&
M2z AR AFatA] e HBHA ZEAE FH
S 9% wieto g CMM3} ISO/IEC 155042 2F ZR2 A2
g 2A3e MEYAE dAsAL

B B AAF ZaAgad FF dEYsE o] e
z29] M ZzAA AX BFE d37bsEA g
FAHez dA4 ZaAx g AP T F deH oF
o] A4 ZaAA FHUAE Folo TEAX SXE AW
& 4 olrh w3 & sjAe] o]FoiA7] flM Hs
g #E 2A2 §7149 &5 AYE 7)EdAth

3§ Aoty 2He 7R, ZRAE §FPo utA A
929 AEE9 AR, A 2 AFA AxHw
ol4e Ea&A Z&AQ SPI &% 2 EAYs 4 de
Fo] o]Fo] A = gt}

#n2d

[1] CMU/SEL, CMM : Capability Maturity Model for Software,
V 1.1, 1993.

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

[3] ISO/IEC 14598-1,2,3,4,5,6 Information Technology-So-
ftware Product Evaluation, 1999.

[4] Azuma, “Software Quality Evaluation System : Quality Mo-
dels Metrics and Processes - International Standards and
Japanese Practice,” Information and Software Technology,
1996.

[5] ARC, “Assessment Requirements for CMMI, Version 1.0,"
“CMU/SEI-2000-TR-011,” Software Engineering Institute,
Carnegie Mellon University, 2000.

[6] El-Emam, K., Goldenson, D., “SPICE : An empiricist's per-
spective,” Proceedings of the Second IEEE International So-
ftware Engineering Standards Symposium, pp.84-97, 1995.

[7]1 El-Emam, K., Madhavji, N. H., “The reliability of measur-
ing organizational maturity,” Software Process : Improve-
ment and Practice 1(1), 1995.

[8] El-Emam, K., “The internal consistency of the ISO/IEC
15504 software process capability scale,” Proceedings of the
5th International Symposium on Software Metrics, 1998.

[9] El-Emam, K., Jung, H.-W., “An evaluation of the ISO/IEC
15504 assessment model,” Journal of Systems and Software,
59(1), 2001.

[10] Fusaro, P., ElI-Emam K, Smith, B., “Evaluating the inter-
rater agreement of process capability ratings,” Proceedings
of the Fourth International Software Metrics Symposium,
1997.

[11] Jung, H.-W., “Evaluation the internal consistency of SPICE
process capability indictors,” submitted for publication, 2002.

[12] KSPICE, A Guideline for KSPICE Assessment Procedure.
Korea SPICE, 2001.

B M4
e-mail - sunhwang@dju.ackr
19828 Fodoietam HApA ekt (e] 8hAt)
19 St AEEY o] FstHE
(o] 8H4 AL
19873 FYuieta AZEgo| AT
(o] &arAL)
2000 ~ A &2 S/W Z2ZA= A 3(KASPA) oA
20006 ~# A FTABA S =FA AYHY
19974 ~ @A ISO/IEC JTCT/WGI0 &394
19983 ~# A FFARFAN7) =3 TTA 5894
1980 ~&A A it HFeFEat na
PARol: ATEFe] T2 d FA fEYHX
o]z HF3, HITJE FAZA "2y PYPE F



