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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
custorn). 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.
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9§45 AYa ey, AdE A fA=HE At
HHshd Z2A2 A R=E AT

2l 4) 019 7=

o

{ Z2AE PMAA AFH GQM HEXE ofEd
T Ee ot o] T3 e dejelE ATt wE}
H PPM2 Abgste] 74 godz A4
A HA 7HEA RoAE A8 ALY AR
ARgeith OTelA F7kd w2 229 7+ AF
gy vld 7hHA H43th OTPeAe 7A€ 5
sk HAd JhEAE TR $AEHE A

=
SPICE 4% #%4(SEF : SPICE Experience Factory)el 7
P
=

JEom ooy =

%

A A9 e AFskn, AR A e
obditt. SEFE A @A it ghEsl 348 AaAE
& OTFlA Axd $Ms9d mAs = /AA-2S DB
A FE3te AAgE A 2 WS ASsA "ol

o, B w=#olAe SEFe dAl DB 75 3y 3T
¥ DBl AH&-E dolB& 1999dEH 2004972 KASPA
oA 88 SPICE 442 #E 7uked g

41 Hd&ol MEZA(Qualitative Questionnaire)

32780 B el Aibide B9 4H AFgE o
«d] 7 e A5 HAFE AMste Aotk 2, o
e 2249 v 27 A4354E A A=kE £
= B2 oH ol ATk

a8Bg, o] BEAL YA Y34 PPME 58 23
o As &4 OTEH 4 vjddf gk ZA4H 4F
A& TFsl ANg 3t FHH dEAE ud st
TAE 27 AT HIEAMoth A7 HHe FFEAE &
Zlo] date HHo| wrdEo] gle Aol BAH AHEA
T 3HAE FAEY on, FERE <F 1009 Z
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(E 10> MMA MEM(Qualitative Questionnaire)e] #+=

@A 1 uaY 2 d e EX diols Y #H(100%)

(1) "HA® (Marketing) ( )

(2) A% #H(Financial) ( )
GA 2 @Y B2UA zE AL EFdolE 4H(100%)

1) 22 %HE(Customer satisfaction) ( )
(2) f<4 (Flexibility) ( )

(3) A4HA (Productivity) ( )
A 3 A 2E(Development group)d ZZdlo]8 93 (100%)
(1) ¥F2(Quality) ( )

(2) #7124 % (Delivery) ( )
(3) A F7](Cycle time) (
(4) 1] (Waste) (

—

AR HENE FIA, (D4 1M e, 249 Ha H
Gz M=z s o9 (Business unit)oll A A3
¢} A7 Financia) ZHAA o RES ¢ F=zsia
JEA & 5 Ak

[GA 2lMe, 52 Feat a4 8|2 s Z2 A
BRI DA FA4, 22 A FolA ofE #
Mol A BlAE dhehE s Q=R 4§ Ak

(274 3o, Z2AE ARzt A 259 BdA
4, e, AETr, 1

Aol RS W AQA ol stelor Bk Holth 7]
QoA A3 AAATE ARAANA GA Wz slolA
ARRFEE FoldmT ANTTGE, AgAde A9 9
ANA o | W Mok hER ANEG WA 2o A AN
o] % 4 Qi WYL P2UW A bg 9AA BEe
Ads) A8 B Aolth 2, A YN w3
A3 497 QA o] wyol AN oy & F
Rom, B4 ° 2A7 glol AR YSrh o E A4
g AEAE 5 7 2doa FHEY BEL oo
24 N2 wyel Mgy 259 Hdel RGP AH9
A4 HEe AT = UA A,

4.2 OTFHOpportunity Tree Framwork) 22 S S5t JHMAZ H At

B dojMe H&ste A wHE 2] Y OTF 24
< A¢tgh OTF 2492 PPMS 534 Aid Z2AHE
Aed AAH HEAE FIAA Lol AHolaEY
(stakeholder) &9 HIH 7H5RE st 229 ujHdo=z
AAE AHE AT AN 4% HFEE AAE
ol PPMeA A&7 ALdES 58 A4 doz2s & ¢ 8l

Ad Helrt
<E 1>AAMAHE 2Ho]laEre 8¢ wehA A5
gz A4 Z(Route for improvement) 87FA1& A€

2 % au

(E 11) OTFE S8t 871X| 74M Z=Z(Route for improvement)

Business Core business | Department Route for
unit[Bu] process{Cpl groups[Dg] improvement [Ril
. MCQ =
[Clustomer [Qluality M]+[C]+[Q]score
Satisfaction MCD =
[Market [M]+[C]+[Dlscore
(External
effectiveness) [Dlelivery MFD =
[M]}+[F]+[Dlscore
FFD =
[Fllexibility %E[Ff [Dlscore
[M]+[F}+[Clscor
. . . FFC =
[Flinancial [Clycle time [FI[F]+[Clscore
(Internal
efficiency) FIS]S[;] Cl
[Plroductivity score
[Wlaste Fhw =
[MI]+[C)+[D]score
CP: callbrated Performance score
CW:; callbrated waight / 210{\ .
W: vizlon weight AP:785  [cR7g <2
P:acors rewuitof PPM 7 Mawket  [Financial
A w00 |P-7R 7 WAL
CPA5CW:43.6 [CPi41. 25 CMEAEACP:TS CWRE,
g CIU'.'-"“?m“-" Flasitfty ﬁﬂ:-um ||vfiy
AN pazs st £ VS
eP-sacwW:40.9 CP:A7  Cwssa{ces cw 10.cP:7 CW-B.E
7 Quality | Defivery | -Cxche tln\q- Measiie
P80 W60 P85 W-20 g . W10 B Wail,

[External ettoctivenoss|l [ Internalefticlency. |

(22! 5) H|™ M (vision Achievement)2l Hl4t
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A A4 (Arithmetic score)=
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Atk 3 oflw|

A

N 7

MCQ, MCD, MFD, MFC, FFD, FFC, FPC, FPW

HA g

Vision Achievement

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

w4
Arithmetic Score

Arithmetic  score of [business unit+Core business process+ department group)

gl A i3l vjF A
Weighting score to Vision

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

A +Ae4

100— ( Arithmatic scorej %300

Priority of improvement 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 78% 194 127 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% 135 79 8
(B 13 AHBSE st 2 =x|o] EME
A A B A} C A
A 24 Development task Commercialization task Development task
d SPICE & | Level 2 Level 2 Level 3
BiA EAARE | Exist Exist Not exist

About 80 million won
(about 70 thousand USD)

About 500 million won

About 100 million won

ZRAE F7) For commission from other organization.| For commission from other organization.| For internal study of the organization

2 HE =gl | Mobile Computer Multimedia

5. OTREH Alpfodxt § MEM HES ¢} 4%+ MCD, BA 7%= MFD, CAM 74§ FPC7}

7} 2840 N A2 vsioh

51 PPM/OTF 2| Atef o iy

20033 ~2004'3 F<tell 71gAlA FAF #A 2] SPICE 53 AHP £Z 7|82 0|88t o|2% A2y HS
AAEIA A GAM AEAS B4R HEAY 9 AHP e totgrt 3 A9e s o4 44 2 F
A #9E dolHE Agetn, Ad ATE B OT 29 /Wt /Mg 208 248 oA0d4 dass #e
o] NEAE AFste gt o AFA, A44H 8de FET A wWeE 18T+

R ERolA AT AHgE Z2AE dolHe 3 qup: Aol orNE, s1&9 SPI WEH Fse OT
WALS] HolBl & AMEgHCE &% AAL BAL CALZ 3% 24 Alolo) A o] Hb¥lo] ¥ E2x =A3ly] 95 AHP

HolEl & 3 Z2AE] 54L& <X 13>3 2
52 OTZH Q| Atgedy
AHATE Y3l B =EAAE 3709 Fi1e) 73 dHo]
HE o]&3tq 2] HHog JdAg o]isly AF3d &L
TAs AREEGITE (28 6)2 AALY] AlERE O%%E}
AATE T A e ooy 2o <F 1
% <E 15>F 898 AlEdte Aajolr
<E 15> mzt 374k AMAA R A EHE AL

FE 7S AHEEHA HArh
AHP & 7|32 4dA2 o]F9] AW, 1 BAE <&

16>3 7z}
1 Al 9a} 24 84F 119 #AE BHsle] AFH
T£E 74%e Aeolth
AZd F2E FA437) 98 3 Layer2 £3 7|F, o

or& MA g
E2(Goal) : ‘&3 v]AH &
ment) 2 A3}

A1(Effective Vision Achieve-
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M‘E GQM Quantitative Maturity Que

=

Schedule

Tt

Cam pietion cate

02 Dax |
200z 0G 20 [Day

[Slarl Usle al puiecl's pdinig

Compietion Gate of basic design + O elail desisn Bhas |
dale of constructionohase |

e o8 ]y ol
(Com pietion 0ate of plarning & Hea. analyss phase

2001-12-03 [Day
2UUZ-U3-1] |Jay

PG

T
2002-05-28

Start dafe of test phase
c date of toot lovel

2002-06-29

Fiesut
Slan Udle
Completion dale [ 200 !
Start dafe 2l pmje®'s panning/Feg anaysis phase 2001-12-0 ay
Completion date of planring & Aed. analysis phase 2002-03-13 [Day
Start date ol Dasic design + Detail design phase. 200 ] Ay
Complatinn Aate of hasic dasign + N all design phass | 29007 -NE-22 [Nay

Start date of prase

m plotion
Start date cof test prase

Completion dale of test level

2002-07-13 |Da:

Nunber o Total SLOC 0 progct [ 15400 [s.oc

ERrETE b
Miwm nee of new SO [REEC I N
Nunbar of modr ed SLOC ] T
Munber of eused ELOC 0275 scoc

PA=i= Nl ol Plann,

. sialysis plase

— 0 3L0C |
0.5 vt

stionnaire

c”w PPM (Project Performance Model)

Man-Month of High 0esan / Datail nesgn phase Te.d
han-Montn of Dev 4
Testnz of Developm ent ohase 3.5 A
um oer of total Renurem ent 29 [Num
umder of Chaned Aggurement Num
(Num cr of finally Asuirem et 29 Num
um ber of iatal pages of Wark product Saa age
A USr Ol e e ks Ul 55 Nuim
Wum ber o soivea defed In cocum ent i35 Num
Num ber of Coce defect EL) Num
Num ber of solved defedt in source code ELY Num
10 Salve PRt |
Avgrage Nay |0 nrom@c: 2,000 000 W

| aem | um
Deges of deiectin pdict 0
v ot et i coc ot om
el Degem of amectin cae E13
Dagres of sotve ta'ect i rojez i
7 pactol Py e of a0k

] |

13 24
93 [0
5 I8
5 3]

CM Qualitative Questionnaire

Phase 1

Phasae 2

Phase 3

Input vision percentage of Maket and Financial on focus of business unit

Input vision peicentage of Customer satisfaction, Flexibility
and Productivity on focus of core process

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

|___Makeot | Financial |
[_doa4ges | 21184 ]

0TF (Opportunity Tree Framework)

No .f:;_'!::;l Vision Achievement |  Arthmatic score vison o | Ploty.
MCO 1083188 24 3 3
MCD 100812 08 4 1
MFD T8.809% _184 2 2
535858 182 1 ]
D 10 568 180 0 [
FFC. 4344 187 82 [}
PC £38 152 B8 7
PW 38 088 138 Vi [}
Result of PPM
Qualit Delivel cletime W aste
82.09] EE 64 £4 37
(2% 6) AAt2] PPM, OTFA L
(H 14> PPM AT 23t (15 OT AR+ ot
PPM capability score Capability score of each goal A company B company C company
7436 22,09 l 66.64 Vision: Vision: Vision:
A PPM.(QD) i > Dol Route M(60)>F(40) | M(60)>F(40) | M(40)<F(60)
company Quality > Delivery For | CGO>F5)= | CHO>FEE)> | CEBI<FER<
60 45.50 54 | 3 improvement P(25) P(25) P(40)
PPM(CW) Cycle Time > Waste Q(35)=D(35)> | QM0)>D(30)> | Q(15)<D2M)<
016 8897 | 7134 — (,(15):3W(15) CGS)ZW(IS) C(25);W(40)
B PPM(QD) Quality > Delivery 9
company MCD 1 2 7
70.79 58.18 0.2 | 4123
.7 PEM(CW) vl T S W Priority MFD 2 1 6
ycle Time aste of MEC 1 3 5
c 86.66 8742 | 859 improvem FFD 5 5 4
PPM(QD) Quality > Delivery ent FFC 6 6 9
company
553 7308 5049 | 857 FPC 7 7 1
PPM(CW) Cycle Time < Waste FPW 8 8 3
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CE 16) AHP F2 7] 48k CE 17) AHP FZ 7[® [2 TA|]-2F AISY 4is|n

167 AEYTE 74

22 1 472 A R A A va

3 s e EgEs $9
A%

487 AU YR JRANENE B FUH FRES AN

Breakdown of Process (BP)

Criteria Satisfaction Degree of all stakeholders (SD)

Linkage with the Goal (LG) -

,.
to,
>
Y

"
to
A
o
=
13
S
ofy
XN

o 512| Ecriteria)E oy Hlu
[ EP

I& 1 83.333333 =< 2|
©e e ~ SO 3 1 G
71 (Criteria) - ‘Z 22 T2 (Breakdown of Process, ©]3} e e 3
BP), ‘B 2Ho|A ZH9| ¢F AZ(Satisfaction Degree of
all Stakeholders, ©]8} SD), ‘2 E9}e] ¥4 (Linkage with e
the Goal, o3 LGY®] 37442 $Rstash BPE mde = o 7 —
gk‘]!—\-%—o] 0“1:!}1/]- ;{L ?HEIO‘] 9\11: ]E UL?SH—/]— SD.__ '/: Esh‘maﬁonbysa‘dsfacﬁt;nDegree
Hola e WHEnyF dupy & ukgHo] JeExE 23l TSP Pl 1?333333
t LGE Edo] uld 2A4g 93 duiy zaFela o [F%u. 21.33333;
ﬁ:\a—}\é% ULf‘f}q—. Estimation by Linkage the Goal
PM
o eH(Alternative) © 7] SPI'# ‘#letd OT =9'9) 27} Il ! 1 oz
AE T ol dteg A FE Fo o= Ho) fee e 12
HlA @4e sl o A3 AJAE Tk (E18) AHP %2 7|9 [3 CH|]-T7p7 |50 M2 =05 55
olgdA 1 @AE +d% ddH A +2E (¥ D
o] RojFr)
| i3
IeP. 0.222]
S0 0.667|

LG 0.1m

Layer 4 : Geal (Z5)
[TSPI PM [ 2%
= [TSPL | 0.833] 0.833]
E2CT(Achievement) (A) A1 A2 [ =) I o 167] 5167

Layer 2 : Criterta (7I3)

T1ET (Weight) (W)  Wad I_ JiE] PM
TSPI [ 0,167
| 0‘3531

o Eo M2 SR

Layer 3 : Alternatives (U] %h

SEEMW)  (Wal)  (Wa2)  (Wed)

(32 D) AP FE 71g [1 eISY 7%
2 ‘:’."7"“ 22V AlFel Y YA A /4E ] Adu|nE 3t CE19) AHP F2 7|8 [4 o|]-S88 =25 A
<E 17>9A4 AHP F& 7|99 2 ©A A4S R Foh
3 Al AlFY B vaPPa e il 44 84 ZoEW)  (Wal)  (Wa2)  (Wa3)
o Y FREUEX)E &30 T3Pl

<E 18>4 AHP 3& 7149 3 &/ #4¢ woZoh L

4 A7 AZ

19
<E 19>°x Bw AEHA(TSPD 7]4——4 Pl EHAE AAEE ZHE QHAS ol T A
Akd EAPM 4FHF OT 29 5 dF AN jagomy 2a0 49 L zeAze 4ug Lol
2E((PM A5Vt 21.8% %2 AR g o F F3) =d gt ZEAEC Hio] kol )
A Z1Eel SPL Biineh AFtd OT 2ol $HE A& ynysp} wopdnh oleldt 4sg A48oz 448 4
& ik B oy}, FEE OT 2 tiste o] 2 9o w 2A9 Y&w) wold 4 g
s W Aee GEpy, 2 =RAA 2d9 458 =
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£ ZeAE 4%5e 24¥ £ 3l PPMRUS AR 4
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