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Opportunity Tree Framework Design For Optimization of Software
Development Project Performance

Ki-Won Song’ - Kyung-Whan Lee"

ABSTRACT

Today, IT organizations perform projects with vision related to marketing and financial profit. The objective of realizing the vision is
to improve the project performing ability in terms of QCD. Organizations have made a lot of efforts to achieve this objective through
process improvement. Large companies such as IBM, Ford, and GE have made over 80% of success through business process
re-engineering using information technology instead of business improvement effect by computers. It is important to collect, analyze and
manage the data on performed projects to achieve the objective, but quantitative measurement is difficult as software is invisible and the
effect and efficiency caused by process change are not visibly identified. Therefore, it is not easy to extract the strategy of improvement.

This paper measures and analyzes the project performance, focusing on organizations’ external effectiveness and internal efficiency
(Quality, Delivery, Cycle time, and Waste). Based on the measured project performance scores, an OT (Opportunity Tree) model was
designed for optimizing the project performance. The process of design is as follows. First, meta data are derived from projects and
analyzed by quantitative GQM(Goal-Question-Metric) questionnaire. Then, the project performance model is designed with the data
obtained from the quantitative GQM questionnaire and organization's performance score for each area is calculated. The value is revised
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by integrating the measured scores by area, vision weights from all stakeholders (CEO, middle-class managers, developer, investor, and

custom). Through this, routes for improvement are presented and an optimized improvement method is suggested. Existing methods to

improve software process have been highly effective in ‘division of processes’but somewhat unsatisfactory in structural function to develop
and systemically manage strategies by applying the processes to projects. The proposed OT model provides a solution to this problem.
The OT model is useful to provide an optimal improvement method in line with organization's goals and can reduce risks which may

occur in the course of improving process if it is applied with proposed methods. In addition, satisfaction about the improvement strategy
can be improved by obtaining input about vision weight from all stakeholders through the qualitative questionnaire and by reflecting it to
the calculation. The OT is also useful to optimize the expansion of market and financial performance by controlling the ability of Quality,

Delivery, Cycle time, and Waste.

Key Words : Opportunity Tree, GQM, Project Performance, Route for Improvement, Stakeholder
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°olHE F3 AYdE PPMS AHgdtd 7 dodm AT

detoh vld bR R A8 44F A
AHgstATh OToA F7kd WHe 229 7+ A
&Y vA 7HFA HEg OTFAAM e o4

Hol vl MEAE T HEHE A
SPICE 73 A& 2(SEF : SPICE Experience Factory)oll A
g 4 gE MRS, A JFEH s
opich. SEFE Al ©A dut3l, gtzs), T3 AdAE
3 OTFlA Axs $XeHed wg=e= AdAeg DB
A F&std HAgE A € THE AFEA "k

o B =fA9 SEFE 84 DB 75 449 JdgFo]
o] DBe Alg¥ dolEHE 1999¢FE 20043717 KASPA
A F8E SPICE AAIZA#AE 7|Wreg g}

ol)lt l‘-lﬂ
off lo X of

e o S ok
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s
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o}m)(;,_,-ﬁf

41 MMl MEM(Qualitative Questionnaire)

3244 £ e Aidg 53 AN dEge o
3] 7 w& A% AFE ANdste Aol 2, o
W 2o dAdd AR HHsE AN A TEE
o B2 olggo] Itk

o 4% 24% oTZddl QA HHo m 444 AE
AE Egae] Ade FU Y BRAE WA
FAE 87 98 ABACIT o714 HAY ARAE =
o) gat ulAol wgHel k Rolth AHH HEA
o]

= 3gAE FARH] gloen FRE K 10>9 72
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(E 10y MMH MEM(Qualitative Questionnaire)| 71

@A 1 H2RY2 @99 5 dold 4B (100%)

(1) vt#A¥" (Marketing) ( )

(2) A5/3 #F(Financial) ( )
@A 2 A4 v RYA Za e ERdolE ¢ E(100%)

(1) 224 Z(Customer satisfaction) ( )
(2) f<dA (Flexibility) ( )

(3) A4H4 (Productivity) ( )
oA 3 AL 25 (Development group)®] ZFdle]E ¢ 3(100%)
(1) &3 (Quality) ( )

(2) #71& 545 (Delivery) B ¢ )
(3) BEF71(Cycle time) ( )

(4) ‘¢H](Waste) ( )

3 SHA, (DA 1dAME, 229 1 7
g z}7} H]zbli @9 (Business unit)ol A AlF A H-(Market)
% A7} (Financia) FHAA o= RiEE o Fxslal
JeA & F gk

[GA 2lMe, F3F At 894 82Ys T2A2
BARAA nATE F44, 280 A FoA ojd @
HollA v AL ulelry YgEx &+ 9

(@4 3eA, Z2AE Adst AL 259 @A
4, WEFAd%, AWF], 2gn @y M A F
Rolgta o7l #FL oW AUA & F Ut
A, 22 vd GATS daE BE 2Ha
Ao A3 AR, 7FYA, ARA, T4, 2A)
3 o Slvh 9r1A QAAE T §lojof &AM
A oA FasHA AZste BHE Hohe

& Tate AAA ol steof driE Holth 7

dollM Az HGAZE ALRA @A BRYA Gl
Folgtagt AT, AEatE A9 ¢
Aol 3R] XAE WA B A =4
At F&ow A b HAX[ RE
& Aojrh. e}, Awkal FbellA =
-74?— 73%‘1} QoA o] wo] e Wolgtn ?-_}
flow, #4 # ZA7 flof A E JE5 0
AFR HAEAE 53 4 2Holm SHEY BHL S
ZA Mz gHe] uvtgd 2A 9 nHMe] FHdE HF

A e AEE 7 A Enh

fo

o

- Y
z " B -{m
o

[=3

W N e ol

I
k)

M
£
o jo o > o oap r

4.2 OTFOpportunity Tree Framwork) 22 S5t JIMAZ ALt
_1#_ x—loﬂ}q: 5]2—1§}g 7}]A-1 ul—mo ;;%7]

& Aozl OTF 242 PPME E8A AAd Z24E

,]

955t 499 HEAR FA4 dld adelag

o

AAd 7IW° ki —‘?—’d:’f%ﬂ "é‘—c‘r qre AAHE
ol PPMeA &3 At 53 44 AA2ZE & 5 ¢l
Ad Holot,

<E 1>dAMAE 2HolaEH e 22X wety 459
g 2o A 7}4 7% Z(Route for improvement) 87H| & A€
& & sith

CE 1) OTFE E8t 871X M ZZ(Route for improvement)

Business Core business Department Route for
unit[Bu] process[Cpl groups{Dg] improvement [Ri]
L MCQ =
[Clustomer (Qluality [M]+[C]+[Q]score
Satisfaction MCD =
[Mlarket [M]+[C]+[Dlscore
(External
effectiveness) [Dlelivery MED =
[M]+[F]+[Dlscore
FFD =
o [F1+[F]+[Dlscore
[Fllexibility MFC =
[M]+[F]+[Clscor
. . . FFC =
[Flinancial [Clycle time [FJ+[FI+[Clscore
(Internal
efficiency) Eg(i [;] A
[Plroductivity Score
[Wlaste FPW =
[MI]+[C]+[Dlscore

CP: eallbryied Performanes score
CW: ealibrated walght

W vision woight
P: 12ore re it of PPM

TP Z5CWISTCPITS CWIR,
mmmﬁfry ﬂnm;c-lvﬂy
]
e pass . vesupgs - s
-BACWADH CPA7  OWDAICPE  CI-IB{CPT EWA
fre et wosko:

Cmealitay ey 210
2 -89 _ W64 |P:85 — W?l) 1o-pire

[Enarnaluﬂocﬂmeu” Imternal efficiency ﬂ

(38 5 B &

SHME(vision Achievement)2| AHlAt

4.2.1 HHgtd s Azdd 7]
BEA AEAE T vAY JMEX 9 PPMS 224
E 4eHFE ol&% AdE T (29 5)oA RoFErt
(2" 5, P EE HHY 7tFA7F S43A 24
HAUE A, Z2AHAE AR AeF FFolth We A
A AEME T3 2o HAHY JHFAl grolth CPe 22
HAE GAE Ao vAY 7AF5AE HEstd B ghol
o CWe &9 AFY vid g vrgdtd B39 ghd 23k
BAE gro] ALLEHULH o] & AM&ste] 74 A A
A A2E Adatr] A dugFs Atk of
& T3 dA Z2AE 3 453 7|y v
tojd e EMgoas HAHY A H2E A9 5
ot Mg Age A2E Y] 9% dudgE AR
<E 12> Z}
4 A4 (Arithmetic score)s Z2 A 29 J|A AZE
2 AAsted oA 84 229 #3 A5 He
}‘4 Bl thgk HlF A4 (Weighting score to
ZA o], At $HEE 9 15}‘:}
047]"1 deF AET e FEE

i
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(B 12 NUZ2 B4 gD2F AL % oA
ALY
AN A= MCQ, MCD, MFD, MFC, FFD, FFC, FPC, FPW
HA g4 =

Vision Achievement

Vision score of [business unit + Core business process +department group]

wEH A5

Arithmetic Score

Arithmetic score of [business unit+Core business process+ department groupl

v A g vF HA$
Weighting score to Vision

Calibrated vision score of
[business unit+Core business process+ department group)

A HE9

Priority of improvement

100—(

Arithmatic score] %300
300

o Al

No. Route For improvement Vision Achievement Arithmetic score(point) Vision score{point) Priority for the improvement
1 MCQ 106% 224 133 3
2 MCD 100% 208 141 1
3 MFD 8% 14 127 2
4 MFC 63% 182 112 4
5 FFD 59% 180 107 5
6 FFC 44% 167 92 6
7 FPC 40% 152 86 7
8 FPW 38% 13 79 8

(E 13D MHAZSE 28t 24 =29 EME
A A} B At C A
A A Development task Commercialization task Development task
@ SPICE % | Level 2 Level 2 Level 3
2R EAHF | Exist Exist Not exist

About 80 million won

EZRAE Hl§FE (about 70 thousand USD) About 500 million won About 100 million won

ZZAE F7] For commission from other organization.| For commission from other organization.| For internal study of the organization

2 AE To9 | Mobile Computer Multimedia

5. OTRH S Al o MEM HS o A$= MCD, BAM Z-$+ MFD, CAtel A%< FPC7}

7 2&AQ A A=z dsith

51 PPM/OTF 2Ho| AlgedT HHyY

20039 ~2004d Fell 71l g #Ae] SPICE 53 AHP F& 7|HZ 0|28 0|2H AMEM HE
AN A GQM BEAS FYY HEAS o3 AHP e digtgzt 2 Aldg 9% €4 29 2 %
A FRE HolHE AMEStL, Atd A7E B9 OT 29 o)tk Mg 28 AL gAdA Hase Fri
9 484 AFSHE ot 9 4B, AT 89e TPP A WAE 2o 4

R wRoA AldTe A8E Z2AE delHE 3 gle Holth oslME, 7129 SPI W %S OT
7AAel dlolE & A&tk TR AL, BAL CALR A @0 B2d Apololl A o= wro] ©f F&A] FAd7] 93] AHP

HolHE £38 Z2AE EQL <F 13>7 2t

52 OT2Ee| Atloi7

At ATE S8 2 =FlAME 3709 FAte 34 dlo
EjE o]&3le x7] AR AL o|fste AFstd E&
FEst] AMEEA (2 6)L ArLe) A4tEdaE BojFE)

AR E B8 3/MAHY e osd 2o <8 14>
o} <X 15>F 899 Al dTe Aot

<E 15>0] wa} 37§ALY AR HeA £ AA}

2 719& AMESHA HSih
AHP FE 7HE 42A=R
16>3 2t
1 A : A} @@
TZE 74 '}%
AEA F2E FA437] 93
S MATT
E2(Goal) : ‘274 vd 24 (Effective Vision Achieve-
ment)’Z A&k

ojfo] Au}, 1 dAE <E

Layer2 E3%, 7|&, 9
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MGQH Quantitative Haturity Questionnaire

TE Onit
{Froject name |
Froiect fsaturm; I
PeAna of Prart oAROIRAGTA
Schedule

{Oay |
2002 06 22 [Oay

2001-12-03 [Day
U201 1

2002-06-28 [Doy.

=121 m
2002-07~19 [pay
2001-12-03 |Day
2002-03-13 |Day

analysis Ahase
Com pletion dgate aof planning & Aeq. analysis phase

Start gate of basic destan + Qetail desian phase ay |
Cnm pletinn Aate nf hasic Arsign + NAtail design phase | 2002-NR-22 INay
Start daie of phace 2002-05-D2 |Day

om plction gote of Phage 2002-07-05 |Day |
Start date of test pha: 2002 _0G D3 JDay
Com pletion dats of test lavel 2002-07-19 [Day

Projait Sia
Plan
Num ber of Total SUOC in project 15400 SLOC
jan_Month of Total Pran in projsgl 30.9
Besull {
Nm her ol naw SiOC inzzA__[SIoC
3 [Nunber of modified SLOC o SLOC
Num ber ol reused SLOC 0275 8LOC
byt UL ddelyy SLOC Q
[ i ui ti. ciialySs plidse 10.5
[Man-mMonth ot High design 7 Detail gesign phase V6.4
Vel ) 14.9 M
Testing o1 Devetopm en phase .5
- HEtul of Fick ET;
Num ber of iotat Requirem ent 29 Num
um ber ot Changd Reayrem ork Ny
Number of finally Aequioment 29 Num
er of total pages of Wark product a
A (NunUer ul Ud el i dusigu ducun el

NumDer of Sglveg deted In gocum ent
Number ot Ccde dete
Number of solved defed in source coge

Avprage pay in nroect EAGTOTI

W PPM (Project Performance Model)

God Unit
Teges of defectin product KR
Degiem of de'ect & chcr et (e
Gudiy ottty Degree of detectin code R
Jngrve of mivedt de'ecd 0 proja wmf,
bpctol fleg Degiee of shenged Reg. acls [t e ot 3675 e Roroe o acalvang]
Devicton of oinl soheculs 0 ey 203 22§
Deviaton f JermingfFec. arthvsis phase 2Jesy () 140}
Dawery Delwrjine  fomton ot rign casgn ! Getad desgr phad B ey [ 143
Dedaion of Deveioprent phase B ey 5 s‘ai
Eeveleria wairg ghase i) 3 44
2]
189[huew_
13503[SLOC
5 P
Fai ey 5
[Hih desizn 7 Dexa dedgn phose 23
%
L s phesy ror

Muualitative Questionnaire

Phase 1
Input vision percentage of Maket and Financial on focus of business unit
Phase 2
Input vision percentage of Customer satisfaction, Flex ibility
and Productivity on focus of core process
Customer satislaction 50{%
Flaxibifity 26|%
Proguctivity 25{%
Phase 3

Input vision percentage of Quality,Delivery Cycle time
and Waste on focus of department group

[Qualiative Vison scare.

0TF (Opportunity Tree Framevork)

Financial
21,184

Gttt measote

S
8209 ] 54 I

37]

[ Quality I 35]% No. | Poueor | vienn schievemont »:f:c wore | wsonsore | PO
T === ==
I Cycetme | 15]% =2 : ?%ﬁ § s
[ Wasto | 15]% e s gﬁ 5
Result of PPM
Qualit Delives Cycletime | Waste
8200 6664 54 37
(3% 6) AMe| PPM, OTFZ x4
CE 14> PPM AT 23t {E 15> OT ARSI 23
PPM capability score Capability score of each goal A company B company C company
22.09 66,64 Vision: Vision: Vision:
A PPZ\A}[.(SQGD) - ] — Route M(60)>F(40) | M(60)>F(40) | M(40)<F(60)
company Quality > Delivery For | CEO>F()= | CUOSF(35)> | CEIKF(35)<
0 4550 54 I 37 improvement P(25) P(25) P(40)
PPM(CW) Cycle Time > Waste Q(35)=D(35)> | QMO)>DB0)> | QU5)<KDR0)<
016 8897 | 7134 C(15)=W(15) | C(15)=W(15) | C(25)<W(40)
B PPM(QD) Quality > Delivery MeQ 3 2 8
company MCD 1 2 7
7079 58.18 69.02 | 4723 D > ; .
PPM(CW) Cycle Time > Waste 3?“’ MEC 1 3 5
86.66 87.42 | 89 improvem FFD 5 5 4
c PPM(QD) Quality > Delivery ent FFC 6 6 2
company
7558 73.03 5949 | 8657 FPC 7 7 1
PPM(CW) Cycle Time < Waste FPW 8 8 3




LTEQN Y Z2ME d59 HXHTE 2l

CE 16 AHP 2 7|82l 4eH|

197 AFH T2 74

207 2445 JAEH 8L Br)

39 443 A Egde $9 ANERLLY FRANEN
AR

4R A e JYAAEAE BH T FLES AN

71%(Criteria) : ‘Z2A)2~ T2(Breakdown of Process, ©|&
BP), ‘BE 2Holz2 &£ v A X (Satisfaction Degree of
all Stakeholders, ©]3} SD), ‘BEESY d#A(Linkage with
the Goal, ©|&t LG)'9] 37k 2 /3t BP= Zde =
BA2Eo duht & FEH lEAE BT SDe
gola Ere wERr) drly & Nt Ho JEAE wEt

l>~

th LGE =do] vA 2Ae Y& duhud EHHAx 1
Adde BT

ok Alternative) : ‘712 SPI's} ‘zot®l OT =d'e] 271
Ag FAG ole ez AANE FE Fo o= Ao
A 248 A8 o &3 AUAE g

ojgA 1 @AE FAF dHdE AFH 7258 3H D
o] HojFEr}

Layer 1 : Goal (%)

Z2ZH2(Achievement) (A)

Layer 2 ; Criteria (JI1X)

TS Ad03 £
PN

@ (e )
Modst

[ Sol-AEs 7=

S8 (Goal)ite] RAY

Layer 3 : Atternatives (Li?h

(3% 7) AHP FE 714

2 A 1 7 AZY A BA 2AES AUR|AE Fth
<& 17>94 AHP & 7|49 2 27 43 & 2oqErh

3 A - 4 AFe Ao vuPB2FH A EH an
o FdA FAECHEANE =&

<& 18>°1A AHP & 7I1¥9 3 &7 #4& HAFErh

4 A 4 AdE 4 2489 £¥H FanE
gt ks FREE AYH O Agn.
AL B <F 19>7 72
<E 19>oM 29 AFHA(TSPD 7]€9 SPI ma‘;y)r
Add 2A(PM)A A3 e OT g T oOorE Aok
E2dPM)e AF7t 218% 2 AR gl o
A 71&e] SPI Byet A ah;}a OT Rdo| Eujs
& 4 otk v ojeE A#Fsiet OT el ofsf
A A= A AF@ch

mlm
2 2 ojit 2
fu o o i

£ 1

Opportunity Tree 2 AH 427

CE T AHP F2 718 [2 THA]-2 AlSY Acibim

___Goal Effective Vision Achievement
of Process (BP)
Criterla Satisfaction Degree of all stakeholders (SD)
Linkage with the Goal (LG)
*.. Tradilonal SPT{TSPL). .
_Proposad iodal (PM)Y.

el

L7 Ecriteria) & 4 Bl

SD LG
BP 1] 0.333333] 2|
SD 3 1 0.2]
LG 0,5] [§ 1
SUM 45 6.333333 3]

Estimation by Breakdown of Process
TSPI PM

TSPl
PM 0.
[SUM 1

B
1
)

o[ hoj—

Estimation by Satisfaction Degree
TSP! PM

TSPI 1] 0.333333]
PM 3 1
SUM 4 1.333333]

Estimation by Linkage the Goal
TSPI PM

TSP 1 0.2]
PM 5 1
SUM ) 1.2
CH18) AHP F2 718 [3 2Al-Z/P IR WE 52k &F
[ BF SD LG
E 0,222 0.053
SD 0.667 0,158
L& 0.111 0,789
[ [TspI PM
[TspI | 0.833]
PM | 0,167]
[ [TSPY [PM
[TSPI | 0.250]
PM | 0.750]
[ TTSPI PM
TSPl ) 0.167]
PM { 0.833]

SopiEol e SR

ZREM)  (Wal) (Wa2)  (Wad)
S 0,18

(Wb1) (Wo2) (Wh3)

CE 19 AHP 2 7] [4 cH|]-Z81H £25 AMt
BREW) e (Wed)  (Wa)
TSP :
Pt > selectt

1
(Wb1) (Wh2) (Wb3)

6.d B

Z2Hag AASE BAE ANAE Rob ZzAAE
Ao £Ho £aF RE ZeAEe Y5 ol
s Qo ZRAES] Aol FolAw o
A% A7 lcov ool A% AsHoE fAE &
e W 259 S Fobd &

oEhA, %—Eroﬂ*i 239 Heg FA%e 7127 H
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v ZRAE 45 338 + I PPMEUS A8E 5

OTRS Absth. OTFY AAFE A 7Y A
¢ SATE HeH FLE HS
9

e s HA BB FRE A4 ¥ A8 27

Moz s, Adel AM Az ANE + Ao ol
zA9)] RE 2djo)2 Fr9 WA BA) S0l BT
wed Ag omu) mebd, PPME $3) AFH 239
Ass 2RI o2 239 @3 AL AEAe Hol
BE B8 OTF Qeste] AR zao] Ase B3

o] vdo| Fgd MM $AE7 oA He AH3
z49 EFZAHE ¥4 F JE Z2AZ2 4% Z(Route
for improvement)& £& & 4 Y& OT BEE AUAsg

B =79 A74dxe oA HEHoz A& F Ue

EAE 989 F 7o)t

AA, PPMEE S o] 83ld Z2A2E Qs A X}
Ao A9 AFH TIAE FYPHF S BYY 4 ych
o|Z %3 A=A BArte} 4742 ZH(Quality, Deli-
very, Cycle time, Waste)o A 9] wlxjn}7) o] 7153t}

4, OTERS 0§38l =A9 A H5H 2Hola
E9E9 Hde] Ty Z2Ax RAAZY $HEHAE
Ba Ao 7o AgT A FFE AA

G5 dATHAEe 43X Z2AEJA OT 2d$
53 2ZEdO] Z2Ax AT A¥H ARE AT
F 9l& Z3¥DBE AAs: SPICE(ISO 15504 éw A4Z
ZWe 2 & At A A A 2 e AT F
REe dA 75%<Q SEFREES g53o %1} 4714 OT
g MAnA Pk E£3 307 o)A dHolHE F3dtd

2 M8+ e FEXZ AHGTFE £33z
BE2d ddiM gt ozM =71 EAo g%
12 dAs Yrte Aolth

el

I
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