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Abstract: This paper reports continuous improvement and deployment of a series of effort estimation models
for system platform development. Many studies have reported the effectiveness of effort estimation models;
however few of them have used in companies’ practical system development. This paper reports an example
of deployment of a series of estimation models in NTT DATA Corporation with continuous improvement.
In order to derive the model, we first collected 8 metrics for sizing and 12 metrics for measuring difficulty
and team capability by a questionnaire for 10 project managers. We then derived the statistical model by
regression analysis with the collected data. Although median of relative error of the model was 0.31 in 2008,
it had been a little degraded to 0.34 in 2012; on the other hand, its applicability had been largely expanded
from small-scale system development consisting of 3 to 15 servers, to medium- or large-scale system develop-
ment consisting of 3 to 70 servers. While we first only provided the documented model to 5 practitioners in 1
company section, now we had developed a web application with the estimation model. This web application
was used by 5 users only in 2008; but it had been grown up to 479 users in 2012.

Keywords: system platform development, effort estimation, estimation model, empirical software engineer-
ing, software engineering in practice
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Fig. 1 Definition of system platform configuration in NTT data

corporation’s development processes.
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Table 1 Practices of effort estimation model in Japanese system development companies.
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Fig. 2 Procedure for deriving and improving estimation model.
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Table 3 Coefficients of effort estimation model.
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Table 4 Applicable projects and # of projects in the data.
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Fig. 3 An estimation result displayed on the Web application.
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Table 5 Data used for the evaluation.

2008 |2009-2011| 2012

T — X 104 | 3314 43 1
SRS T R 0 2 2
ONCD) H RS 0 4
[ R IR 10 27 36
EENMREL 1.15 2.54 2.66
AP — N B | AR 26.00|  100.00[  100.00
(&) Y fiE 8.00 10.00 10.00
[ R ] i/ ME 3.00 2.00 2.00
ZERI 0.73 1.18 1.15
BRG] 5N 23.00 28.00]  28.00
(A7) o g fil 11.00 12.00,  11.00
[ R ] e/ Mt 4.00 4.00 4.00
BRI 0.44 0.50 0.50
T =% T U F v R
EZE-INIA fk

IEREELR 7 L — R
UIEA R ]

¥ [ ] PICREKYEZ DT, BEMREUIEAER 22 2 I iE
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FREPHIE, L)V RABIITE-VTEDHNE I -4
PMERE 2 AW - FhE L7, 2012 EFEI21E Web 51 b I
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Table 6 Implemented promotions and growth number of users.

2008 | 2009 | 2010 | 2011 | 2012
18 31) 35 BH 8 12 3 0 3
B 2 2 3 0 0
HHNE I 1 1 2 5 9
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N =y avTy7’ 1 1 1 0 6
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HeH R 0 0 0 0 3

R — g 5 48 102 193 479
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4. RBEY) EFIVOREEZTLDOIEET

4.1 BE

D MR L 2 Y TV OREEIIZ O W THREET
L2, EFMEBRICHH LK DF— % 204 L, 57—
¥ BLPETNISNT X —F % 2008 £, 2009~2011 £,
2012 FFFEDIRPUU & 4 AL LT MAMRE & Pred25 % &l
HL7:, 7—7I1lo0nTiE, |5 IR TEB)KFELETE
FIOERICRIE L7 10 1, 331, 43F258 75— 4Bk
OFAMF=FE L FEILICHTEY 27 b7 EE
LTTF—=% & L7zbiFTlan <, FETLICBERARENIC
BMNELZT =5 ThY), BROFEIZZENLHETDFEEZD
F— Y hEGATWD, EFNINT A — FIZBEFEIB T
R B)~(B) DEIIER Lz, 7= 7 BIMINEIC L 245
DEALE, T A=Y HE LIC L AREEZRLZFHET 5 72
W, TT, RSIRTIHNIINTA— I RFHELTCT—%
EEALSHIGE, T REE LTI A=y 2B S
WA, T8 ERT A= e 2L S
& TEP9 [ MAMRE & Pred25 #8H LT L 7-.

&® 7 MELLOWEEHR (MAMRE)
Table 7 Evaluation result of accuracy changes with MdMRE.

T — S 2008 2009-2011 2012

EFNRT A—H 10 4 33 44 43
2008 EVE)) 0.31 0.08) 0.57 | 065 0.55
) (0.70) (0.34) (0.15) | (0.06) (0.14)

2009-2011 Ri4)
0.28 ©036) 0.46 | 055 0.34
(0.43) 0.97)  (0.02) 0.28)  (0.10)

2012 A(5)

0.27 094y 0.25 | 0.80) 0.34

XERVOMOLE, b, ERCRERLA ()N, &, &, EEok
LIV L DEDHUERR (p ) 2773, p<0.10 D, falg
10% CHEAN DL LHWTL, pEE TH THHT .

x® 8 MELLOWFEHES (Pred25)

Table 8 Evaluation result of accuracy changes with Pred25.

T — 5| 2008 2009-2011 2012

ETNNRG RS 10 33 fif 43
2008 A(3) 40% ©021) 18% | (0780 23%
‘ (1.00) (0.71) (0.26) | (0.13) (0.34)
2009-2011 Ai(4)
40% ©.72) 33% | (1.00) 35%
(1.00) 0.72) (021) | (0.36) (0.51)

2012 #(5)
40% ©0.72) 52% | (0.64) 44%
MEXVOMEOLE, LI, KLICRELZ ()WL, &, L, ELog
LD L DEDBIERER (p ) ZR¥. p<0.10 Dh, febes
10% CHEREN S5 LA L, plid THRCHHT 2.
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4.2 F—2BHMNEICLZBEZEI

T Y ENMINEIC L BREERLE £ 7, £ 8 OFIFIH
RS, ETIWNRTIA=FZ[EEL, T—5% 2Z{b3¢
T OREELEAL R, ErbANEWEE,SIEICTEET.
FAEFE DMEIZ DWW T, MAMRE T3 Wilcoxon O AR I
5 [27], Pred25 T Fisher O IEFEMESRME [27) THIEREE
DL DEEBE L2, #EVOMEOLEMIZES () HIS,
EEDVIVICETHIEE O & OAEOBERE (pfE) %
Y. p<0.10 DG, falEsE 10% CTHEZE D 5 LIl
L, pl% TH#THHT 5.

el zIE, T OREATFEI O IVIE, 2009~2011 4F
DT —% 331:% 58 L, 2008 HEEDETNINT X —F
TH 3) DENFETFTIVEIER L 72ARTH A, 057 13,
BHEOTOY s MZOWTHE L7 MAMRE T3 5.
LEEE NV OMOIEIZFET (0.08) (&, 2008 FEFEDT— % 10
% 558 L 72354 @ MAMRE 0.31 & OZEDOBMERE (p
fill) THAH. ZZTiE, p<010THY, fGHERI0%TH
EHEDVDHLLHMTEDLD, 0.08 % THTHMALTVD.

MEEDRER, FFIVI8F A —% % 2008 FJEIZFHE L7z
iy, 2009~2011 4F D KilE 7% 7 — # ¥ 1T MAMRE,
Pred25 & b IZHEEAYR & CEALL 72 (MAMRE (EfEETHY
HEELBIETE). ZoBHBE LT, 2009~2011 £
DEMPEET =512, 2008 FFE L W EHem Ty =7 b
PEINLZENEZONL. F5ITRTLHIZ, 2009~
2011 4D 7 — & 13 2008 4B AR TR T L &
A — NBRORKE & LERESRE (ML TWa.
ZhIZEY, 3E(6) THMALAL ) ICEARET O Y =
7 P RIKRTE—T, ETVIST A= ZRIEIRITR
3, WENKRESELLT LI EEZONA.

2012 fEFE D 7 — & BHNIEE X, 2009~2011 4EFEIE &K
&k EDZEALIZ 7 {, MAMRE, Pred25 & b IZHaHA
BAERBETE o/, 5 ITRT LI, AL T
¥, B — B, MBSV TS RKELH)
PREUCHTAEEE D & O R E B2 LIZ v, 2012 FFEEIE, 7 —
FHS10 BERREBI L7228, F—2 g InsTav s
NOSREEIIKRES L L ook EZBNS.

4.3 NIX—2RELICLBEZEIL

T A—FHELICK 2 EZRLER 7, %8 D17
RS, FET— Y BLIOTAMNT—%%2[EEL, ETI
INT A= IS TG OREZLE, EhS T
VAR B IEICELR$ 5. KEEOfEIZOWT, MAMRE
Tld Wilcoxon DFF MM IRE [27], Pred25 Tld Fisher
IEFERESRMOE (27) CRIMEEEDIE L OZEZHE L7z, £
DED FIZFET () NS, EEDOE VIR T RIEE O &
DEDOKERT (pfiE) 27RT. p<0.10 DYE, =
0% CTHERESD D EHEL, pfEx THCHmAT 5.
MREDFER, 75 2BE L6, $XTOEEZD
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RLEFREARE LB L 7275, EF V8T 2 — 7133
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Table 9 Comparison of estimation accuracy with past

researches.
FURERISR | 7 — 2 1% MRE Pred25
2008 10 (FFgefE) 0.31) 40%
2009-2011 | KAz hE s 33 (FF o) 0.46) 33%
2012 T3k 43 (FPoefE) 0.34) 44%
&1 5 [21] 5 (i) 0.02) 60%
) AT I .
Valerdi [37] B T 27 — 27%
Jenkins 5[18] ) 72 (o) 034 —
phanpo) |0 [ o1 | e oa)] —
Berger.on 5[2] Fﬂﬁ%gj:;( 89 CF¥%E) 033 —
Standish [35] 365 CE¥IME)  0.89/%9 20%

KL, YRR EBRFER T —F OMENR 2N & 2R T
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ENTVLE WD TE R h o7z,
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TlX, MRE O o 3 7213 FH414E 1% 0.33~0.34 TH 1,
Pred25 (X 20~27%TdHh o 72, HEY HADETIVIL 2012
FRECHDIRED T — ¥ IS & o TRERHI 2 47 % 48
LD ZT, INLFABEOHKEYERTEZ. &T5
DWFFE L D ERFEPMRC R R 505, T 5 OWZETIE
T = BRI R, BEEGORE LR ERETET IV
ELTOFBETIIBRMDSH 5. —F, BE) AT,
2012 fEFEICIE, WEPET IV E LCORYMZ T HET &
57— IR EHRTE TV,

5.2 BEYRBRUIKREI-ETODIV MNEZORER
2012 IR L TEMICHR 9 2RELEKT
Ele—h, MEHRTEBVRVPREP 72T T 27
FOAHTIED AR L 72, W—k ok r, 25
VAT DRI T 255610, ARORED £
FLFRRWAREY Loz, BEOFRHBETIEZ
HAHTE 2720, WY —"ER16H70) 0BG, #
g T AMNIEPMUL VNS otz lcbThHLEEZLN
B, Fl, VATANT =7 ER VI T AR Y A
T ADLWIGEIL, RRORFED €700/ g D
Lol mHEY—NER1EGH7-YOTH, B, &
HVEREE S AT b & OMIEIERR T A PO TR R E o7z
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5.3 FIREHOEMEFBEIPSDT 1 — KNy 7
F6IIRT LT, 2012 FEFE T CTRIBERFEEDOR 2

fEREEE TR RIS L, 32 (10) TRLE
BY, WM L THENZBERSKETH o7, IF
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