JAIST Repository

https://dspace.jaist.ac.jp/

iUy UUg o

Title .

Author(s) oo, 00

Citation

Issue Date 2015-03

Type Thesis or Dissertation

Text version

ETD

.net/101p9/ 12759

URL http:/7/7 hdl handl
Rights
Description Supervisor: goooag, ooooooo oo

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



[

P —EREEICEER L
Y7 b =T B R EXEOWSRE

fol 7

THEZE Ik A

el e S P NS ST VN =

FNRA TR

YRk 27 4 3 A



Research on support activities to improve
software development ability by focusing attention on service value

Noriko Wada
School of Knowledge Science

Japan Advanced Institute of Science and Technology

Activities to improve the capabilities of software development have been carried out
since the 1990s that have corresponded to the situation that the size of embedded
software is expanding rapidly and the complexity of embedded software is also
increasing rapidly. These activities have aimed at promoting greater efficiency and
productivity, or higher quality software. Although these activities have been achieving a
great deal of success in some organizations, they have not obtained the expected results
in some cases despite hard work by promoters. The results of support activities have
been considered to be greatly dependent on individual promoters’ support activities in
these situations, and the probability that support activities will succeed is not high.

On the other hand, investigations into service science have been proceeding briskly in
recent years, where “services” are defined as activities to support customers to achieve
their purposes. Services are provided according to customer attributes and conditions
that lead to services that are more valuable based on the “value in use” concept.

Based on such considerations, this paper proposes a logical activity model to support
improvement ability of software development organization by applying ideas on service-
value creation in service science, and analyzes the effectiveness of the model with cases.

The model this paper proposes is developed by analyzing activities of skilled and
experienced promoters, and refers to the IDEAL model and Constantine’s management
paradigm. The IDEAL model is developed by Software Engineering Institute of Carnegie
Mellon University. Many cases are promoted by referring to the IDEAL model as an
activity model to improve software organization ability. To analyze effectiveness of the
proposed model, four characteristic cases are selected from cases I experienced in the

past.

Keywords: Service, Value-co-creation, Software process, Software organization

capability, Software process improvement
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1.1 HRDE=E

T VX ERLEREIR OB RIE L L IS, FEMM D & T 5 BRI
KA RIGFAIZ Y 7 N0 = 7 ORI RIS CIER L, TOEME L L T 5,
ZD X RBUTHIET D720, Z< DEXMRR A —H—LY 7 MU =T B
IZHBNWTIL, Y7 MU =7 OGRS E DR E2 B L, 1990 FE LY
ISO-9000 <> SW-CMM, CMMI 72 & O/MFEE S E T /v % A= Re /)10 EiGEh 3T
OITWV5D,

Y7 MU= 7 BRSO & IT i,

© BRFEXRI G EAN I D FNFK & A %L

Q@ V7 N7 =T ) SHEB(Te Y 2y v A b, HfRkAE S

TV BERRRIER. B TFIE, T A MBRRER O)DHERE A XL

D2OEERT D,

AMRICE T DY 7 by = T EFEEIIN O D OIRIEE &1L, EI@D Y 7
Ny 2T 2= U U TEBROBR N 2 ®mD AT DOIEB 2B L, OO
Z5REE, V7 M =TT o AORETHOW L, itk zE Y 7 b= TR
T AN IA R, MEROBFE D Om L2 XD Z L A2 XET HIEETH D,

oYV 7 MU= T TR EOXEEE L, SEPG(Software Engineering
Process Group) L FRIEND Y 7 b = 7 BIMEROTE 7 vt A ICET &2 FFofl
RIS ST OREN 2BV 4T, £ SEPG A L AA—IC X 2HEENZNETH 5
LEINTWD, 2O SEPG &L, FARICKIT 22 AN A Fva—v WEREI
BT 2MEEEAEY B, R et 2A0BLE TR E ST L, SEEAFEE L, UGB
RENEL, ZOREOTDOIEBZHEL T, SV 5L, dEEOTZHD
XRIGENL, SEPG 28 Y 7 MU = TRARMMICR L, SRR L 2N 6 Y 7 by
= 7 BRI A LN — L IR EN A FEHE L, O, V7 b 7B
REFRDCRE S B2 EDRRZER D, LWV ) bDTH D,

V7 Ny = 7 BRSO BRI A EISEYOHEEIZ IV T, KGRSO R E e H1EK
DB, Y7 by 2T =T ) U THERICBIT D, IR X — A r U KRED
V7 NU =T TR CHFZE X, $2"8 S 7z IDEAL €7 /L (McFeeley 1996)
Thb, ZOIDEAL 7 /WX, V7 MU= 7 BRFSHEMS, 20 1% m B3 57
DO BARIABIEE & Fhi T 2 7o DOIEEh & F ONAFF 27~ L, Bith, 2. feNr, 3%
), FEDOBEODT 2 —XTiho> THET 5 &, BERICHE OO < ATREtEA EV & L



TWAHIEEET LV Th D,

LU S, ZOIFEHEE T T VICHE-> CTiEEh 28D T H . MEREE /1 1H E Rk
RIZITRE RIS SN FEET 5 (Wada 2003), Z#iE, IDEAL &5 /L ClEiEfE S
IWTWRWEIRIZ, ¥V 7 b = T BIFSHERRORE M BIEENICIR W T, BE TR E
BWFELTNDEEDTHDH I EEREL TS, IDEAL EF/MCB W TH, [t
BRI O T XA NEEMR L, ZTRICE DY THEEFENEE CTH S | LRl S
NTWBENR, TOHEREREIZOVWTEEL SN TV AR,

—J, EE, =AY A = ZAOMEPREANED TS, &2 Tl —
VR & BENHOEZERT D700 X574 2.7 Valuein Use” D& X 1T
FESNWT, BEORECIRIUCIG e — B A Z M2 2 £ 23, T — e R lifEiD
M EIZORR D EEb T\, ZL T, BRI N—TZ2~LY L0, —
E2GOEE AN T —E AR ZFET 52 & T, BEICE > TR BMEO RV
PF—E AR TE D, EV oS b TV,

OV —E AP A T ADEZTE, VT MU TR RBIISATE S, 8
BH, FHEL, V7 MY TRBESHRIEENLY 7 MY = TRREMEEE L L
P—BERITETHDINOLTHD, SO —EAMIMEILAIDE 2 FISETIE, 82
BN O % fe b BD D 121E, RO R TH D Y 7 k7 = T BRI O R 2 5
FA,EOXIRIEEEIIKLEL LTOWDENEH LML, ZHUCEE S XY 72
XREITO ZEDBMETHLEZ 2N,

Z ZTAME TR, V7 U = TERIFEEE M BIC S e SRR BN L,
2RI BIT D [HOTERIC X 2MMEIEA) oFx FamdEMA L, 1ok ey 7
U = TR IEOFGROE T LV ERE L, FHE O CTERNTET VOF NS
MRFET 5,

1.2 HRDOEHM

AIFFROBINX, V7 bU = 7 IS T D0 m EIEEOHEE T n e X &
P—EARZEOW R TR A, RO 5720 OE— AT 5
RHET VAR T H L THY, SBITY 7 by = 7SN m EEh O
M BICHGT 52 ThD, V7 by THEEEE M BICET 3R — A
BT 5 THOIERIZ X 2MEILA] OF 2 FITESE, ZOHEET 0 2 2Pk
L. —E2AFRIZEBKT 5,

AR CTHOLNCT A Y=V —F 72 AF a3 MRQ EVT VT 47V
— 72 AF 3 (SRQIE, LFDLEEBY THD,

MRQ : XEYV—EREME D, Y7 Yy = THEEEBKOENA LITET 5 XE



VDT HBRED?

SRQl: Y7 v =7 HRMEOREA N EIEENCHE S 5 % 2B RE & i
i

SRQ2: V7 MU= 7HRHBOREIL, EOL I IIXBEF—ERORME S &
ATKBET D DH>?

SRQ3 : MMRREIX, FOXSICHET B0 ?

PUEDRIWE, 2hETY 7 b7 P=7 1 v 7O Tk, s
T%ty7%vm7ﬁ%%ﬁmhﬁ% R S E S E R E A CIC,
AREORREMZ, V7 N U = 7 B ORI U 72 2h SR 72 348
— B RO HEEZEL DO TH D,

1.3 HRDFEE

AFFRTIE, Y7 =T 2o V=7 U 7 TO IDEAL €7 V%06 &3
D EFEIERMEREI, —E2ARFOEZX T ZEM LT, Y7 by =T BFHE
ik DRE Sy FIEENC T 5 | — B AT 2 M AE S, b 2 EERE T L
ELTELEDD, £ LT, TOHGRMET L AEEENEFRIC T — A7 H &

L CRRBR L7262 v, XEY—E X EELNTRROREZ, 2 E o FEj)
DFLE) ., MO~ A v, TaT 2l M) —F—[ AN~ TEY—E R
HEF~DA B2 —T v — N EE U CRHMl/ i 5,

KL T HHEFIL. LLFD 452D

=Y 1 PR IAR Y 7 b T = T B SR S TS )
SW-CMM, IDEAL €7 /&5 L C, WFE L7k R 2 mess L 7= 41
=Y 2 0 RELZRFHAIA I Y 7 b 0 = 7 PSSR SR TE B
U= =7 F ADREC T 2 R — A ZIEE 2 550 L 8IRE L7k
R 15T A
FHH3: a—RL— hL~ULTOY 7 b7 = 7 BIFAE A RIS E)
RO YR ZEHDKI 3000 N\DY 7 " =T V=T B GE L,
—E DRI B LT F
=Y 4 : 3 ODEFIINS R DI N—T IR LY 7 b = TS
11 S BRE B
BA%E 7 L—7 b v 7 OEM T CMMI, IDEAL &5 /L% &M L C £l
U 72 D35 L 72 R DS B AL 72 Do T 541,

EURAREE, MM, BREE T LEEH T T —F el s EhERD



FPl 2=, (kD IDEAL €7V LRET HIEET 7 L CRHME 2TV, 12T 5
TTIVOHMEEGEET D,

1.4 FHAEOEE

B2EDOIIRL B a—IZHESE | AT 5 EERMEZUTO L 9 ITER
T %,

V7 MU =7 BRI AR FHEE I, 10 L0 EZED H
T 72O OMEMIAE /), (Humphrey, 1991)

Y7 by =T BHBERICR T SERENDOMLE: YT MY =THE A%
MAHER TICE S 22 dET 5 2 & THEE IS, (Humphrey,
1991)

SEPG : Software Engineering Process Group, #ikORZ 7 v+ X% FHik
CHRO BRICABELTZREBE T4 Z LICEHTEFF>IV—T, V7
MY =T BRET B ADUEDS, L DA SEPG ORENZE £,
SEPG O ~DZTH — A ZZT G LD Y 7 U = T H%
ARk A=W I M A N T IV AR o 1) R =9 T R

P—ER: LOXHHAICEY, SEISERERDINDN, AHFEIZBW
ThE, RBIE LT FRFEEL, T FORCK BAEZAIZ M
T, BEFIC L 2T FITRE SN D R A DO OBERETEE)

1.5 FWX DK

A1 REITBWT, AFEOE R, B, RO FIECRET 2E 7 VORI >
WTIER e, TNOEEEE R, KR SUILL T O L 9 il L 72> T\ 5,

B2 ETIE, BRIt T, BT 2 Y 7 by =72 =7 ) e
ARFORATIEZ L E2a—T %, ERT2DIE, V7 =T Y=7 )7
BWTC, V7 U= TEEMBRORES M LD =0T T E ZREN T AoiREhHE
HEIZEAS 2 P ERCRPTREN EEEH B CTh D, 216 DOBLERREBRDOIFE R 72 L2
WTC, bEa2—%21T9, SHOICY—EARZACBNT, P—EADMEL ZED LD
AR S, EOMfEE S RALT DI ATDBRERDON IOV T L E 2 —T 5,

B3 ETIL, V7 U = 7B ORE S A BT 72 SRIEENZ 1T 2 BLK DR
AZEE L, 20 LT, h— e lifEILal0#E 2 2 HWT, £ORMEE Rk 58
FAOIEEE 7 L SSSM(Service oriented Software engineering Support Method) %
mET D,

%4 BT, R LCHERANEEITT L SSSM &, EFED A L N—E LT
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B Ui, 5D Y7 kY= 7 BRSO LEB 29 L LTV, 2o
EFT %,

SRITH 5 T, L LCARIEDE &b AT\, BRIESTE L EE0E
SRS, A AR Al B,

iy
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B2E ZfTHRDOLEL—

21 [FLC®HIC

ARETHE, H1ETERALHEENWST, Y7 My =T 2o v=7 7k
P —E AP A T AD 2 ODFEMITBNT, T E L E2—T 5%,

FT. VI MU T =7 Y THEBICEN T, LTORIZERT 5,
® V7 My TRIRMERORE
® V7 MU= TBFMEkORE N LT DOIEE) & Z DR
® V7 My T BFKEMROIEEE I EISEN R A RIT T 2R
® V7 by T BRSO & BRFEHE S H) IR E

V7N 2T V=T Y T OEE TR, TR OE ) LixEoX iz
EREN, ZhEH LESEDL-OIITED L 5 RIEMHIERH LD, T LTEN
S5O EREDOBURIIED L 2 2L DROMNIZHONTEED, I HIT, HitEHIES
RIS 2 RITT L EoN TS HHESUE] S1EED L 5 R b DD iz-on
TH, LE2—%1T9,

Wiz, V7 b= 7 BSOS E EIEEHEE S | - B AV A = ADE R
TIEEDIDITRZ DI ENTELONERDL D, h—E XA = AFEIKIZ T
UTFTORIZERELLVE2—%1T9,

e [H—t x| LZDfE
o H— U XDlfED R KAk
® (HifEILAI~7 vt 2

[(P—ER] DAD=ALEZHY  $—ERADMEDOER & ENERKRLT HT

DBz FEEAMII L Ea—T 5,

22 YI b9z T7IoOFYUTEBIZCEBITA VD oz 7H
REBOEEAH] [TDOUNT

221V 7 bz 7HEEBOEES

Boehm(198D)Ic kb L, TEDLH 72y 7 b= THERICBWTHLFEDH D AM
Tbo L bEBERBERTHY . BNHLAMDPEENILLY LOERRELND AT
REMERET, ) L H D, T, V7 MU =T EBET LA ORREIL, Heoxz
V2T ORNIRESEF L, LOREREEE L LEHOLOTHIVUL, LVEFHZ

6



TUVETEEDDLVLENRSH D, LETES, UKL, BT RE VYT Y
= 7 OB LR U, MRS ORGIZx L. Humphrey(1991) 13,
(Y7 by =7 OBFEBEIT, DEOBANFTENEN L HAZE X, BN H
HAMTE 2 b HFEEDOT- D OEL SN BEDH ZRENLETH D, & L,
(Y7 bU =7 BRI ABHEEES &%, FHE@ D 12, K0 LV 2 (ED
HI 70O/ NTH D LERLE, 612, (Y7 My =TRREOZDD
V=L EEER T e )2y M LY 7 by =T T e R E T
HIET, ZORNEERDDZENTED, | LIBRTz, ZHUXY 7 b7 = 7 H¥E
FARORES LR, x> =T OREILL EIZ, EOMBKORIE T mE AT KE
<HAFTHHDOTHD, LHFETE S, S HIZ, Deming(1982) DHEFH 7 =& 2
BEOBEZ &Y 7 by = THBICEAL, [V 7 bo = 7B 5B EE

OE LT, VI MU THET o AEHEHERTICES, ThikETH
ETHEBEIND, | Ll VT b= TREMEORE 2, K 2.1 OFRIZY T R
U7 7 a AORRME CTHIET 2L AR Lz, ZOMMATIE, 7 at Ak
REEN, o) IRKECTE %) ERSN) FEIN) KELL TS ©5
BRI TV D,

Level 5: FoE L TL%

JOt2EEFER (Optimizing}

Jmmw
SHBl 1B N 70 £ ﬁiﬁsgjiiéhf

Tl EE
FEHse ., iy Level 3: SESSH7- iuk i
E‘( fEﬁEEﬂTc?‘DtR (DEﬁI’IEd)

EEtEngE—BL
OV OMTIBEICTAI— || avel 2: FIETEL Fat

wEHETOER

FAPROTAET. Hifn | Level 13 1715
FSIOta (Initial)

2.1 7 1 AR O L~ L (Humphrey, 1991)

LoUL 1 ORI, RIS LTRY, WEHTZV Z-o720 T, —EBORMER
IRAVNR=IHEFEL TWDORETH D, lRA LT AL E AT DO HFEM &
MLEST b D, LUV 2DRETEHEELIE, Tny=7 MEHSRE  nt
ZAZBT DA L~V TORERARNZBAIBFEL, ZN6D 7 rE X2 iE L TE

7



ITTELLNLTHD, Lok 3id, BREOEE., AREZ TR T vk 20
MR OERE T o A L LTHRMICER SNV TVDORETH D, EHIT, L4
OEFFSNIZERETIE, 7o AFENE S, SESERY AT EEE EREN
ICFHIIL TV BIRIETH D, £ LT L~UL 5 T, MERMICH o7 1k 2 &
787 — ZZHS & FITHEIL L TWAIRIETH D, ZDEZFIL, ZihvE TRl
BEDR» STy 7 NU = 7T OREIIX L, — 2 ORBM 2B 2 iR L
TLEERD,

Z D%, Paulk 5(1993)1%, Humphrey(1991) D /R L7=Y 7 by =7 7t AD
B DRk A% L0 B L L, TV 7 b Y =7 7 et 20ORE I EE T L (SW-
CMM)| & LCHERI{ELTZ, SW-CMM TiL, Y7 by =T7THBICSLE LT a2
EHROVCHL, ZTNHE 20 0% —7 v A2 7(KPA L LTEEL, £, &5
IZFENHD KPA %, V7 Ny =7 7t AL ERRCHRENEE). 5 B B
RO Tmy =77 7avR] Yavos RN EOESEE, B
Halo MEH7ov 2] ML~V TY 7 =27 7o A 2B L, WET
L7200 THfE7 vt 2] © 3507 mE ARFITERE LT, (X 2.2)

AR5 w53 e TPy
U xF 052 HFEMEIC LS E#aih. S5t
. Shily, EIRLY L a—7i¥ AT 129, TAHEE
L )L
T T o
L T | e )
O ER KFaTBh
41BN EEMIOFZ B DA FmEE R
UM PGB e O+ 251 DR FF0% O
3IEF=INI HEA O 25 SE ]
5 ) — R Mo—=25 90554 |Parlba-
EiHeE
b 7
Oz 5hE
2R TED V2 oA N E T
UM A T E TR
M o7 aE Rl
2D o ECE TR

B

K22 ¥—7rnkRAT 7O akvAXSy
(Capability Maturity Model for Software, 1993)
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E 51T, N5 % Humphrey(1991) D7 L7- 5 BePE DML ZHEEE, Fia L.
TRz 7 T aE ARREDOR LV TITONTWDIEENZ [ 7777 4 X L L
TR LT,

T LY, BHxOBREEEZ SW-CMM ZHWCFHMlid5 2 & T, Y7 hu=
7 BRFEAAMRDRE 1 & [ mE ARSI ARE ) CTHUET A ANELILIZ L E &
Do IHICZOFHMMIEENC LY . H 2 OFFIEE CHWTW DY »t& X% SW-
CMM (ZHEHFZ LT, ZORATY 7 b = THFEMEICAE L CHhDE T T 77
4 AEHRET L ENAHEL 2D, £2 T, ZORBELTWDE T T 7T 4 A% 3EE
THODOT T' AR EMEMICIY ANDZ & T, VT =7 7 at ARGAE
i LS, OWTIEY 7 MU = 7TBISHEBOE 2 m ESE 5 2 ERAREE 72D
bFThd, 2D SW-CMM (X, V7 FU = TBRMBOENZERL, 51
ENEMEIEL7-DOEHHRIFIRLEZEEZ 5,

CMMI Institute O 7 — A~—(Maturity Profile) {2 i1%, X 2.3 (2773 SW-CMM
X CMMI % W7 #ARRRE D RS B O SRR IS AR STV b, Ttk b &
2004 2 SW-CMM & HWoiB IRl 24TV, Y 7 b U = 7 LA epnic i R 4
WA L7k 228 Th o7, 2018 FI2iE CMMI % W CREFHE 21T - 7
FFEIE, 1559 & TREICHAZ TV D,

1800
1800 1588
o o e . 1437
T2 1101 05
1000
800
600
400
200

0

2007 2008 2009 2010 2011 2012 2013

[4.2.3  FfkAE ) REAGTEE) o> FEhE % (2007 £4E~2013 4)
(CMMI Institute Maturity Profile, 2013)

LS OFHEFERD 1%, K 2.4 (RTHRIC, EE DO FEIRR % 12 L2 > T
D2 LR TE D,



£
9?%;:**
e 2
“J82RE £
Booos 2
N o= .. e
Not Gven
[%].2.4

I 095%
0.36%
| 0.22%

64 68%
63.72%
67.13%
7063%
T1.78%
67.79%

5074%

£
o
g
2
i >
mégg
Nl')
RNSEes
IN'—S'

= 2007 (1107 Appraisals)
82008 (1058 Appraisals)

2000 (1392 Appraisals)
®2010 (1378 Appraisals)

2011 (1357 Appraisals)
» 2012 (1437 Appraisais)
» 2013 (1550 Appraisals)
# 2014 (268 Apprmsais)

*
F
£ B f§§§§
s552 sesbzegh TEEER2D
2a33 §,5~; :" l'vvl lII
Managed Defined Quantitatively Managed Optimizing

SRS S oM (CMMI Institute  Maturity Profile, 2014)

S5iz, 2.5 05, MBI EOIEB AT 5 - LT, B D
1] B L, ot ) =2 EORZERELN TN D 2 EAERTE 5,

Performance Median Number of Data Lowest Highest
Category Improvement Points Improvement Improvement
Cost 34% 29 3% 87%
Schedule 50% 2 2% 95%
Productivity 61% 20 11% 329%
Quality 48% 34 2% 132%
Customer % » e
Satisfaction 14% 7 4% 55%
Return on Investment 40:1 22 1.7:1 27.7:1

2.5 CMMI Performance Result Summary
(Benefits of CMM-Based Software Process Improvement, 1994)

V7 v 2T 7ab ARAE R EEEL-00 7 0w AdERENIC OV T,

10




SEPG > 7 7 L > AR EuroSPI, SPI Uy XU 72 LI EFEIND LD REHES
THRILIR P70 EOFE O TE L OFEJIPRE I, #EmISnhTnd,

Davis 5(2003)IZ LT, SW-CMM DO LU B3 D Z&1T, F Ok DB
LY 7 b =T ORMEBEMET L TWD Z ERHEEN TS, (X2.6)

Defects/KLOC

0
CMM Level 1 | CMM Level 2 | CMM Level 3 | CMM Level 4 | CMM Level 5 TSP

:Il Defects/KLOC 7.5 624 4.73 2.28 1.05 0.06

2.6 L ULBIKIEEE (SEI Technical Report 2003-014)

F 72, Philips(2005)12 k% &, U U —2F TOMRMER. BIEH OB 72 8l
W OFIMECAEFEME D || BEER RO FROT A N BRAERF O K bR EFR A M 5
L2 EOME D R EN LUV EIRDIZONTEDOES EARD | BE RN
fifERd S,

e nh, V7 Ny = TRRRMERORE 2, MEBROBR T ot A0 E v
TEHli 5 2 & OFMENHEER S, S BICHRREN 2 7 & ARES TR L 5 B
S CREAM 9~ DA 1, WBREREZ F 270\ Y 7 b U = TR ORI S | [FIRR
RS ERO Y 7 b = TSN OIS AT LA =T ) T VAT A
R OFRAERRE, HAEFEEH L OICHILLS ZTF AN LN, BHRREET VRS
(CMMD(2000)IZ %) L T o 7=,

11



222 VI b z7HEHEBORENRLO-HDEBHHELE ZTDM
LtEEL

(1) Y7 by =T ORES M LIEB O HEE

Humphrey X° Paulk 52XV, V7 FU =TI ORI OV T, EF
ENFEEZD, DOV 7 bU =T BB OFERAE 2\ LS E TN 720D
EE), DF 0 [HEEEOTOOHELINT-HMED 28R #dEL TV ®
DIEFNZ SV TIL, Humphrey(1991)i3,

BIEDBAFE 7 1 & 2 DR AR T D
DBELWT a2 2155,

7' AYGE I LB RIS B OB AN T D,
VIR EN A HERE CX D L O ICHEZ1ED,
WA R L CRHE A2 FITT 5,

. FEXAT T 1IDBED D,

D6 ODAT v ThETTH, WEOANALTNLEEL TN ZERNETHD.,
EIARTWNG, ZHUE, FTEEEMTECND T T 77 4 ALETE TV
TITIT A ARAEREL, B TEDLICRDINET T 7T 0 AZIRS, KIZ, M
BELTEDT T I T 4 ABEMBTEDHEICRDIZHOOIEENE LR L, FERRIIL
BOIEEFIEAZRE L, IFEZFEm L, @k Z A/ I 7 TENETOEEZ L E
2—FT5, EWIbDOThD, £l-, Y7 MU =T T u AOLEHE I, M7
DY ==y 7O T  ZEZINT MG RENPVETH D, &bk TN D,

o o s W

(2) IDEAL 5 WVICE3L V7 bU = TERRE M LD X EBIEE)

McFeeley(1996)1%., Humphrey O/r L7-kED AT v 7 %A 4 DIEEH D L~ )L
FCTHEREL, IDEAL 7V E L TE &, IDEAL 7 /L ClE, ¥ 2.7 12R-T
%12, Initiating., Diagnosing. Establishing, Acting. Learning ® 5 >®»D 7 = —
AeE#R L, FAT v 7 TRETXE BAEEBDZRHREL TWD, ZhiE,
Humphrey @ 6 DDA T v FITH~% & Mk L~V COFEFERICET 265
235RFH S [nitiating] E WO L7277 = —XRFR T 5N TEY | HEOFKE L
BIROMERD [Establishing] 12, 172 TActing] EWOHOMN L7z7 =— XL L
TEREINEK LS TWD, ZH 5 IDEAL E7 /L%, Humphrey O7r L7
6 DDAT v 7%, LVEREDY 7 MU =7 BISHMIZI T 5RE/m LIEE) O H#EE
WA LTeET BB LT b D TH D L F R D,
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Learning

Analyze

and

Propose 1
Validate

Future
Actions Implement
Solution

Refine
Solution
Stimulus for Ch Set Build Charter H
imulus for &hange Context Sponsorship Infrastructure ACtIng
Pilot/Test

e s Solution
Initiating

Characterize
Current &
Desired States

Create
Solution

Diagnosing Develop

Recommendations

Plan

Actions
Set

Priorities Develop
Approach

Establishing
2.7 IDEAL &7 /L (McFeeley (1996)

Initiating : BAKR 7 = —X

N2 DREZHFE L, VY 7 b o= T BFREES 1M D LS O B 2/
kD EARE B D T8 L IR BN SEREI SR L T2 )V — R RBY T 5 2 L BRE
T57x2—XTh5, mEMESCa X M@, kS TWa &L, 7
0 Yy NEESEMRRS - FHER E ORI R, WERIHEEINA oy, BRT
ENE T RAET IV L TV, ZREDRKRZSTL, TORINEZRET S 7
DOXRE T L, MO RSB N EOXMREEZ AR L TR T T 00—
HTH 5,
Diagnosing : E#i7 z—X

BRIE T = — X CIRE SNTIEBN ORI D AT » 7 & LT, RERESEL D BLIR 2 5
THT72—AThHod, MBEPBREDI T, HOHWVFEOREI E V7 MU=
THFEIEER ZFATL CWDOE, BREDOA 22— BRTHCGEDOLE 2
—7p % L CHET 5, CMMI 72 &2 W Rl ISO Bt 7e K Oy #E) & A 4%
ThorEINTWND, ZNOLDOZHETREREEE X, TOBRDOIFENEZREICE &
D, DT = —RT27RF 5,
Establishing : 37 x—X

A1 7 = — AOfERZHE 2, BARNRFEHFIBEZRE L, ZOEHEZITT 57
OIZREIR ) Y —A(NA, RIERE) MRS D57 =—AThH D, HBHEFIERED

13



[EEZE L, BV R A A E 2 72 BB ORRES, XAk = DR v
VR AR A B E 2 T IEEEIS OS2, BARMSGE R ORER ENEmRSND
CAZT2 D AEFEEHENL, P RO b O L PEHIO S OB ERSND Z EREE LU,
RE SITIEBFHEIZ T LT, Mk EREBEOREEZ b > T, A7 = —XTHE
TERD,
Acting : FEI7 =z —X

IEEGE IS X FEEED D7 = — X, R, ERAESTER L, MRk
DO—BCRATEM 21TV, ZORERZ I F 2 THE Loo Mk ~ERH L T\,
BET —~DRRET T 5 2 L b d D, B I AT 7 v & 2D AN~ R S
N, EHINGEREIND LR T, K7 =2—ZARKTT 5,

Learning : ¥/ 7x—X

Tl L7ZIEB O E £ L, TORITENT O ORFEET L7 =— AT
b5, V7 MU= TBFEE M EOSRIFEEZE T, ) E< W ook, ) EL D
ol mial L Ea—352 LT, XBEICEAT O HAEZE LD D, F0
DL EESE 2 BFEEN OE 2 580 EICmiT T, BUORK 7 = —XIZ A>T
l/\< o

(3) BAZEBES 2B 5 72 OIEEEH

Humphrey(199DiX, Y7 b =7 70t ZOEF(EE) 21T 5 B, k50
A SOSIZEE LT TEBRIE O BN HE TH D Lib N 26189 £S5
Te O DRI IR RGN & LT, MEENT A T30RE ) TIATEME ) OFENHE R D
Lk ~TW 5, Paulk 5(1993)07k L7z SW-CMM TiE, 71t ZpEER oz
DOIEEN RN, & L THEFEICTTH5729121%, SEPG(Software Process
Engineering Group) &\ 5 M THEA IND Y 7 bU =7 7 mt ADEHE, RSF,
BLOMELREST H5HMAZ TR SND 7 V—T% B =7 LKL
THMBENICE>~NxThd L L, SEPG BNFEETHZ L EKAE, LUl 3 EFES
NT-EEE ] COBERE D> Th D E LTS, Ziit., Humphrey O L7

[3H ) OFEICHEWT, [FATELE] 2@ & LDBEX %, SEPG L LT
EZLIZLOTHDEEZD,

McFeeley(1996)® IDEAL €7 /UZB T H, 7' HEADHKED DD RN
R L LT, Mg~ — A RO F T, SEPG ReED 7= OHERIER.
RE, AET—~TLDI—F T IIN—T DT 7 )T = arEBLT, WE
DEREHT Z EICETEZFFD, &L, X 2.8 DEEREHIZZRLTWD,
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2.8 7t ALEDT- D OEKEIE (IMcFeeley, 1996))

MO FHE W EESHOXEEL L OEMEE & LT, MSG(Management
Steering Group) kL, WET —~ Z L ICXFOMEBOUFICE L -= V=T
% %% TWG(Technical Working Group) #4325, ZiLH TWG OIEE) Ak F
IR OO KR L, FMTEICH > TIRB & 70 D L 5 5, HiliE3 5% H
Z SEPG 735, L Wo b DTHh D,

o0t V7 by = 7T BRBEHRICB W TZE DR Z & D HIEE & KT 57
OIZIE, V7 by =T 7 at AORES LR LD T2 OTE S 2 HEEE I 5 HERE 2 #i
MRNICF S, MERY Y — A 2R T D20ERH Y SW-CMM <° CMMI |27~ &4
L2770 T 4 AR ULNOERAREG L, IDEAL €7 /WR S 2 IHE)HEE
D BARIIHED FIZHE N ETRE ZHEE L TS ZEMAEDITH S, L) 2 &
fRCTE D,

—J7. 2O/ e ik L. Kruchten(1998) 1%, — A L~ULD#HE
INZFER LCT—#DBA% 7 n+ 2%, Rational Unified Process & L CTE & 7z,
F72. Beck(2000)i%, XP(=Z Z N =L T 07T I ) EMRLIZY 7 MU =T B
HKTaERAERLIE, ZUHIE, F— AR EORNZRKIRICE X HT T T
TAARETHY, F—L LV THELHETE DEMEZ R LILEE R D, 21D
DEZIFIEL ZF AL, F— L LV TORENME EOFHH L @G ST,
Zh ok, SW-CMM X° CMMI T/RENTWDEET T 7T 4 AD, F— A TOFEE
Bz BARIZ R L TWD DO TH Y | kB ZRaE )M HIEE 2 F— L L~rn b0
RELT v P THEST LT 7o —FD—o2&k R LTS, ZOHAL, F—L LM
fk DI mZ B OE TWIEBDBUNAETH Y | BT 1 2A0HE D LML EET 5
SEPG DFEIFAEZITH D L STV D,
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223 V7 bz 7HREBOREREEENR LEICRIT-EBICREEEZR

4 ER

FITH 5200312 L 2 #HETIE, V7 MY = 7 BFSHEEORE M EIC T 72158
BT, 4 SO/ T, FRHICFEROHEESGEZ & o7 Icb b b3, HiffEY o
FCR MG B AVICHFRI TR TH O . R HEE G IEICBW T | BRI T D&
MWTle, EOoRENRDHD, (X 2.9)

2000 | 2001 2002 5
4 T 10 1 4 7 10 1 4 7
Org-1 *
| D |E
L2
Crg-2 - "
| D [ Y g I D [e
L2
Org-3
| D E
Org-4 :
| D |E *;

[X.2.9 IDEAL EF/VICTH L7z 4 kot (FiH, 2003)

S BT, MO NE L, HfEOERE, 2T 2720 OiEE), ko2 bx sz
FANDEES] AT 2 RIOMBEDRESI D 4 SDOBERIIKFT D, & OIGLAE LT,
CMMI €5 VD7 Z 7T 4 A& IDEAL 5 L OiGEh & fl&bE T, e BiE
OB ES 2R 5 HEEZREL TS, (K2.10)

S LD E, VT b= T BB OE M BIFENS, sEIm &V D R A
5572121, SW-CMM <° CMMI, IDEAL &7 /L T/ S 3 A IR HISCTG BN LA T,
FHAR DO BREECHAR DAL 2T ANVDRESI~DEENLETH D, LW H & Th
%, SW-CMM < IDEAL £7 /WIZ K5 & 6B BIGE) D 7 D DTGB REREE R E
[EENGII OV R &R & WEEBICEE 2R ODIL SEPG & W ) &EID A
N—=To %, 1t-> T SEPG %, MikDEREE-CHER DL A2 21 AN DRES Z 048 L
7o BT, ZFRUCES S UEREZHE L TS ZEBRETH DL EE R D, SV
25 & BEHEENC LD ENETREN M E LT E WS BRI, SEPG IZ X ATE
HFHESOTEERIHEE JTVEDY . £ O OIRDUTHISE LT b DIZ72 5> TWD N E 5 D,
EWVD ZEIKAFET D, £ FR D,
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 mm e

ELEBIAND

=0 )

2.10 FEAMEZ LD A H =2 (F1H, 2003 )

F iz, #%HE(Q2003) 1L, SEPG O K& 2Bk XML 2 BE L. 2 Offkscbic
BRI ECT o ALELEZED D Z L ThDH & L, dEGREOFER
ECHELERED . TSEPG (1Z X DMt ~D B b Z 7 2, SEREICKE
BAEARIFT L LTWAD, k., FH5(2003) DR LIZMFRZELD A B =X LD
7 ACETEEHEE R B A KAE T TR O BRI ) © 5 B ORI OB & T2
ka2 T ANDEES ] 2 TRk ERIL TS LERTE 5,

224 V7 bz 7HREBBOBRARE M LEES) & HEEUE

WIT, EEB O/ SAL~D B DRI, DEV V7 b7 = 7B ORE
1] RIEEhHERE OB O DB EE L AER OB 2 Z T AN B EEN ~DEE Z BRI
DT, AT Z L Ea—T 5,

INER(Q002DIZ 8B &, HDHRKRTFERA—T—A fHiIZB VT, SW-CMM <
IDEAL €7 /L TR STV 5 BRI 72 SEPG AT 2 A & LT, fHEk O RS e 1%
[ZH R MEER 72 SEPG OAHIZMEE L, SW-CMM X CMMI IT/RENTWD
TT 0T 4 RAEMRRICEET S 2 & MIfFLTERE I BRI B A7 & o B O
ERDDH, —J7, KHHQ006)IZL D L, BEEA—N—BTIE, Y7 =T =
VUSTILE DT~ ZEDa a =T 4 IFEB A RET S Z LICk D EORER
DEIIRA NLT v T OT v ABEEEAMEE S, BEm EORRE DGR T &
T OHENZINTND, I HIZHIIS20071E, BAEICBWTSEPG 28 Y 7 b ¥
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2T V=T OMEE#RES LI, WET —~ 2 Y T =TT el
ICRE L, SCEEEROHEE T ESL Y 7 Ny = 7 2 V=T IIRE L R, 20
#Hett A SEPG 23R T A6 T n bt AdEEEE 2 L7 2 A, sBhim ko
RRDPHERTE T, LOWRERDHD, ZNbnb, V7 by =T BFEMEROREIIM
&2 B L2 T v ABGEDOTHEBENC IV T, EEHARIC K o TR e HEdk
IRHISOHEE T IEN B2 5 &) T ERBETX 5,

FTHOZEEZ . FIH 520121k, Yot AEOKESE W HEHOm EEAW
VXL KRR O BREE L TREIHEHE ICEA T A W O ORI TF OGN HE X H AN D DT
R, LG AL T, [ 70t AYGETREHEE DO 72 O OBIKIA 11 & v o BEE
LT, (R 2.1) ZOERBSK & X, kOB % £ T BR5E K 1 (Contextual
facotos) &, & D X 9 7 EREY OHED J5 % L 7= 0> OHEHE R 7-(Promotional factors).,
WEHEB ORI E A % 779 K Zh K F-(Outcome indicators)) D 3 O bH7 0 | 7otk
AYCETEEHEE ORI & 13, 25 OIEEFOMASEHETH Y | BERISHE U
< ATREMED B BRI IR - DFLA B DT — 2 B2 WIFRRISHE O < ATREMED
IRV IR 1O A G/ F — 7 ERTFET DO TR0 D, & OGSk~
W5,

# 2.1 7' RUCEHHENHELE 0D 72 5D D BRI A+
(Wada, Norikimatsu, Kishi, 2012)

PromotionalFactor

Motivation How to motivate stakeholders

Norm Criteria to determine the validity of SPI (e.g. process
model, quality attributes)

Diagnosis Method to evaluate the validity of SPI based on criteria

Structure Organizational structure for SPI promotion (e.g.
hierarchical, horizontal, vertical)

Education Mechanism to communicate norms and new processes

Support Support from external entities

Assetization Mechanism to make the outcome of SPI (i.e. process
assets) available for reuse

Deployment Mechanism to deploy the outcome of SPI and expand the
scope of activities

Involvement Mechanism to involve stakeholders

Contextual Factor

Scope Scope, structure and scale of the target organization or
activities
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Resources Resources provided for the SPI activities

Stakeholders Important stakeholders and their expectations and

needs

Business Strategy | Needs, expectations, constraints imposed by the business

strategy

Culture Organizational paradigm (e.g. behavior in response to
changes, communication mechanisms, team vs.

individual behavior)

SPI Experience Historical SPI experiences and accumulated process

assets

Outcome Indicator

Business Degree of contribution to the business performance
Performance

Improvement Degree of achievement measured against the norm,
Performance including secondary effects if any

Satisfaction Degree of satisfaction of the stakeholders

Issues Problems, issues, and risks arising from SPI activities

e nn, Y7 by =T BRI 2R Lo - 0iEENL, CMMI 72
EDTrt ARIETT VL IDEAL 72 & OIFEIHEET T WIEIER ICHIE TH D 43,
FEROTEEHEE I 31T 2 X B O MBS L, MO B IR, & OMBROZE
bZZ T ANDRRS172 &2 BRE LIoiEEED SEERCRICK & < BT 5 L PR
T&ED, BVWRZ DL, 7o AYCEETORSIL, SEPG 1T & 2 H#EE 15O
Ak, MO E TR, E OO B 2 =T AL DHES178 &~ OIS EA I
RELEKGETH, EW0nWHZELThb,

225%Y7 bz 7HREMEBO &L

7 U AT (200001, HADRES) LA OREIINTRITE LB 2, Mk L I3HR
LEANDEASTIIRL, HEFEO T rE ) & MEEEE] 2L > TREISIT b
FHOMWEZFF S s, LTV 5DH, T, Hizik~7= Humphrey @,
MR NETEA O MBEIELE ] (2 X - THERST SN2 8 OME & £BLE
NTWAELEDLERKO LD TH D EHiFTE 5,

F 72, Constantine(1993)I2 L5 &L, RV A L MRXTH A L EWHITRAT, B
AR T E OHFEE A L FRIEE VD 2 2OHE ANV TREL 4 DIZHHETE S
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ERRTWV D, (K2.11)

RANDOM | —, OPEN
innovative )Y C , L adaptive
indepandance I '\‘ +~/ collaboration

o tE CLOSED
f traditional

/ [ “\ hierarchy

SYNCHRONOUS N
harmonfopus | ==
alignment

2.11 Map showing relationships among reference organizational paradigm

(Constantine, 1993)

T L

intrinsic
flexibility

Z D 4 >&1%, Open, Closed, Synchronous, Random &4 {1 541, LLFD
ERLRAY ST Cat SRR

(1) Open  HMMEOHIFEEA TR FHMEICE MM, A v AN—HAEDZER 2
Ra=r—varyMrbh, ENZECTERENPERIN TN Z L ITifE % & X,
FFEEE S D, ITRXF vy —R EIZE L AL FFHHE RO,

(2) Closed ik [R5 BEG 2358 < FediMEAMEY ViR, PEERERHETH Y |
AL DFERIZES ZATEN T DM 5 5, ZNENDREE DOEEID I E R S 4L,
HRITEEREE L > THIE S D, A U — Tk~ IR BB 8 < . HFWT
H 5,

(3) Synchronous  FHHKDHIFEE A, FlkME & TR, A OMfEE X
. kO EY g URBIEICHEEZZES, ZNOEXITANIEAT LT, AV
N—tHAEDEHEZ —EIRLRB O, B LEE SN TS, flE LT, 7 AU D
HPEHRORBERATHD 7T —I v =) i)iéb&f%ﬂé

(4) Random HHAR DIHHE FE G 5395 < FRHkPEI HHAk, ZERMEAZ OB AW
ZEHE LoD, HAOEREMEREICKSE 23 :Lvaﬁ*—“/a YR BALEE S
N5, KRR < R 6N 5 R £,

S bIZ Constantine &, ZD 4 DDENLND/NT Z A LHFFOMI, §5HF X
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OFERRERLEZ VLT VLR E B 22 DKRICE LD TVD,

#£22 40D RAL "RTEA LOK (Constantine, 1993)

Paradigm Strong suit Weak areas Best Failure mode
application

Open Practical efficient Complex Chaotic
adaptation . process N problem enmeshment,
information smooth, solving endless
sharing simple, processing

operation

Closed Stable security, | Genuine Routine Rigid
preserves innovation, tactical enmeshment,
resources full use of projects mindless

individuals over-control
Synchrono Quiet Response to | Repetitive Rigid
us efficiency, change, open critical disconnection

smooth communicati performance , drifting
operation on deadness

Random Creative Dependable Creative Chaotic
invention, stability, breakthrough disconnected
promotes efficient ness,
personal best resource use destructive

competition

INonb, V7 My THBHBO YK A L MR TEA LT 4ODFATIZ
T BIL, ENENDHX A T ORI oW T- 7 1 v AUCEIREHEE D Sk A E &
HEUE, 7ot AUEEEERHEE O 2 XV EEICR SN D fRetER S £ 213
ThHH I ENEETET,

LML, Y7 by =7 BRIEHHARORE ) ) EIEEMHELE & | fHfkDO~ R R
FRTZEA NEDRERIZONWTORITIE A L E 2 — LT & 2 A, THUE~E
DYETHETEEZ L D& LORBITZEHAL Z LN TEER, E0XOICT5
ZEPHBSUBIZAE DRI ST DD, IR EICOWTIERARDITA Z LIXTE R

Moz,
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226 F&OH
VI =TT ) U THEBRICBWWT, VT by = T BRHERORE B X

OZEDRES & 10 £ S 2158 & 2 OHEtE T IEICBET 2T ED L v a — R %

LLFIZE & D,

® V7 hy=TBFMMRORES LI, TRHEE@VIZ, L0 WA EY Hd 7z
DOMIBBIRE S ] TH Y., TOMBDO Y T by =T T ADRBE KX
SHEAFT %00

& VUMY TBRMEO T et AESETH I LT, MO EEDD Z
ENTE, TORR, WEMSL BARE M2 & OBEEIZ D208 5 vl et
i,

& VI UxTFukADKEICHIZ - TiE, SW-CMM X° CMMI 72 & Dk
BENET AL, IDEAL 2 EOHEEET V2SR T 5 LR THDL EENT
W5,

® Tt ADKFEEFEFEMICY - TE, VT MU 2T V=T Y s
27— (SEPG) &\ 9 B 7 1t A B L C BT 2 A 5 &8 £ ik
DZENAEMTH D,

® UCEETOMRRUEUGEEA VL, FL LS RHEEFIETHIELSGERH
D, FOIXHOEE, SEPG IZ X 2SGEEBE)OHEME LD Mk U bRk
DEPNT-BRE~DHEEESIEET 5,

& VT LNYTTRRMEEO~Y R AL MRNTH A AL, MERORIREES & ik
PELWIHEIT, 4 oDF A FITHITFBEND,

bbb, Y7 by =T MO M EIEE TR SEPG 256 SRRk O Fr
IS CCL O HEE TR OFE 21T 5 2 & T, BERICH OO S ATBEMEDR S £ 5
EFADD, MBROFHEIZIE U7 HEtE OFRIE T IEIZ B 2 AT RS 72 B 72
ole, TIT, V7 bU =T BRBEMBROREIZIS e BB EISEhOHEE T IAIC
L. AWFRICTT —~ & LTHRY EIFRFI 2D T E e E X D,

23 Y—ERAYASM IV REEOETHELE 12—

231 94—EXR] &lF

#BQIONIZE D &, P RMEICTELEIND Z EICLY, ~ X a—Dakk
ERPERRIC X B BRn(FTRE) oaksk, BFR(BBE) DK, B OEROACR EW- 725
WORKRDNEEY . WA ENS 20729 (£ /) UL EICODEM R E )L Sico7en
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L Y= O=—ANEmEY | BRI —EZADEEPEL TN, &b
Do WROFCRIL, T /7 IZE 0l S D ATt m < . DEZRENZIZON
T, MEHEOBEPNIRILSCTE 572 SICKE S EBEZ T D120, x5 % 2R
L7z ECREHE Z L OFEBSBEIZR D . NS X B4, BEB LU TANEE L
5, K212 X, v AR —OFCREMEHICE ST, FIAEFEORED L~ e
—ERXAONELEDORMFEDOEGZER LD TH S,

H—EXAFREDBE H—EADH HRER H—ERIRHE
) N
5?353 (1 5. BILAL (R —ER)
(ggggr 4. WL (FI9Y—ER)
J
=)
-t 3 BAILAL (SEMH—ER)
ze-A%
(®E) 2. [EELAL (1§8Y—ER) | %
o @
1. E/LR)L (Y —EX)

$.2.12 S —ERAOFCKRELL, BAEERK, e TOMm (Fhd,2007)

IR OFCRIZKRT LT, B, 3H T T & 2HPAN LS . BORDERIZZR D
(oA, B TxS T E HEPHRE 0 | FRAMA S NI T 2BENREL 2D,
INEFEMNT D L0, IEFOREDERKLT. N—FU =7 D570 LA
2D, P—ERZX DB LFREMERICSH S, (K2.13)
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2.13  IBMttot& 7 X v b E&EmoHER
(IBM Annual archives index, 2011)

5z, A O, GDP 5 I8V T, KETIE 1990 4L 0 — e A5
EOENPRESEIML TN D, BARIZEBWNTHKENZHARD &I/ NS W0
LbLRUEmAALND, (K 2.14) Zhbnb, TAVABLOCHARICEBNT,
B OB THOFRAWERCTEREIND Z LI, BROBRBEE D, D
R ENSIZORN D [—E R O=—XNGEE 5] HuzEMfIT WD EE
2%,
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T, 20 [HP—E 2] LIIEDEICERINTVDEDTHAI N, —E A
ElE. FOEBEL LI EN S ZRIET 5720 OIEE ThH 5 & OFFHE O | #1
FROREF, YR VAN, =TT 4 T IR ERIG DT DR Cilin, ERN
REINTVND

BRI200NIE, THh—E R &1, AN O B A T 5 72 OIS B 2R IEE)
EIXETHIETHD ) & LTz, Zhid, —E ARUEE TR ORCKESL, BiE
B, BERBIZIT D2 I LB R IEEICHRE A 12U 2 Z L TR Z IR T 562 &8
P—EATHD, LHEMETED,

F£7-. Kotler(199N1Z. ~—7 T 4 ' 7 OBLEN S —E A& 2, B ITH L
TR ENO1EE S LIIMERTH Y . REMICEE T, WAZIZITAEL —Ub
EHERNLD) E L, T LR R ST LOFTAHICET S
K2 F 2 -8 x Lz,

—F, BLQA99PIC LB L, TH—bRLiE, —vRarToY (L0, 4, M
. XX ) E, P—ERAF v (3T Y OfidE, B A @ L CHREE S
Z LTk RO G R OME) A2 D Z &) Ll E28FR(2006) 1%
rﬁ—txﬁ%%®%®\%5%iﬁ—txﬁ%@@ﬁf%éjEbtouﬂgﬁ
O, Y—ERE I —EAF ¥ X %ZE L YT DEEEOH 5174, 2E 0T
BEAEFEOLDTH D EHRTE S, S 512 Looy(2004) 1%, ¥— B A2t S
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L7t ACKTL, REELBEEOMKICEA L, BETHY | — 224t
FHLEWEEOHBFENZVELT 20D RFIFEH THDL) EER LT, —F
ZLIIRFIEBITH D, & LIZ LT, — b 4B tE LR OBURMER, —E 2
OAffEd T O EICEEL KIETZLE2BEKRLTWD
EeN E%U%@i%@ﬁﬁ%kx7$®%ﬁkio wE, —ENED R
AL, BRROREE S 70 & LW o T RHE AR BT oo, HMEASOMRZ x5 & 7 5
EAEERT “TEE)” 2L, (MONOEERE7 v NE L L IIEHEDO LD
2, MGEEIORG L s L X, =@ LTS &, e R R
TREADTRI AL NOBEEHIZORITTWD, EHIZ, ZNETH—ERXDR
FFREIHENBBEATHLND XS REREND, 2 YAT 4 7R IT REDYE
VR AEBRICBIT AEHE THREILT WD, Ihnh, - R L3Rt
X 72 H LS 2 2 A FITHRBE L, T T XV 2 A SO TRl et E 12 b
NOEEEFFOZ LN TE D,
ZOEITH—ERZONTIE, EO XD AT DT K xR ERN
RENTWAEN, FLDDHELUTOEIRFEERSDLOTHSL EF XD,
® Y—U R, FOF—ERORBUE LZITFRHFEL. ZITFOHKLH
FEEERAZ AT T, 21T A B ORECTEE) & W o 7o 3R 252 1T FiTi
92,
& Y- RIWMETHY., TORMAMHEITZT FITBIRS 2,
® H—bERLF, P—ERF ¥ xEE L TEGECHIENTOIL, T 0
DB D1THTH D,
o H— BRIy, RULE L 2T FOMAEMERABTOIL. T OMAERDY—
Ex@&%:ﬂmﬁé
o Y—vrRFI@MEOLOTHY, ERELD,
o Vb RLIIRFEZETH D,
o R{LE T FIEL. EALITRS T, MkLREESLZITFICRY 2 5,

232 [H—ERXR] OffifE

(2, EHFTEE TIED 20V B THY | rAEHIE LRV [Hh—E X ] Offif &
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