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Abstract: Software development project members communicate with each other by various means and vari-
ous subjects. The management for such complexities of the communication makes an effect on project quality
and development cost. As pointed out by researchers, the communication in a project makes a real influence
on quality and cost. But the researchers have not assessed the project complexity yet. In particular, the
correlation with productivity and development cost remains unproved. In this paper, we propose the idea of
the complexity index focused on mapping pathways of design information in software development project.
This research establishes a correlation between the complexity and productivity (average work days per per-
son), development cost (man-hour). We develop the project model using axiomatic design theory. A large
portion of the software development activity is made up of transforming design information. Simpler of the
mapping pathways is better for productivity and development cost. This research proposed the complexity
index for mapping pathways. And we proved the validity of the complexity index by discussion of a case of
software development project.
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Fig. 2 Number of parallel and redundant pathway.
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Fig. 3 Basic project model.
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Fig. 6 Sample model for lack of mapping pathway to bottom

layer.
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Fig. 7 Information mapping model of validation project.
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Fig. 8 Game software architecture.
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Table 2 Difficulty of mapping for project elements.

Fozohr
1 2 ] 4 5 & 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21
e [AEA S Joza v B : Y B 3 © . - Y - . < Y B 3 B . - : T ©
lz.f.)z,jﬂ =7 " " " " " " " " " " " " " " " " " "

TAloir— 03 03 a3 03 03] 03 a3 03 a3 03 a3 03 a3 a3 a2 02 02] az 01 at at
[Fo—1 1.4 1.9 18 15 17 1.8 18 15 15 1.4 [ 12 11 13 12 1 1 1 1 1

[For—2 1.4 1.9 18 15 17 1.8 18 15 15 1. 13 12 1.1 14 13 13 13 1.2 12 12
[F—odods5z— 07 0.7 08 08 03| 0.5 05 05 03] 0.5 02 04 02| 05 03 03 03 03 02 02 01
[Foise— - - - - - - 12 - - - - - - 1 - - - - - - 15
FraFrT o T —1 11 11 11 11 1 1 1 08 a8 0.7 a1 06 a5 a5 a3 03 a3 ¥ 07 0 0
FOAFHTHAF—2 11 11 11 1 1 1 1 08 agl 0.7 ar 06 a5 as a3 03 a3l a3 03 a4 2]
[B—a T i — 08 0.5 [T [E] 0.5 0.5 as 04 03] 0.3) a3 03 0.2] 0.2) 02 uz 0z 0.2) uz 0z 02
207 574 90h— 1 1 1 1 1 1 1 08 agl 0.7 as 05 a5 as as 05 04 a4 04 04 04
BDEFS 1 1 1 1 1 1 1 1 1 1 1 1 1 1 07 07 05 05 05 02| 02|
EEET— 1 1 1 1 1 1 1 1 1 a8 07 0.7 06 05 5] 05|

LT — - - 5 I 15 - T T2 3 1 1 1 1 1 1 1 1 1
actvity  |To e 18 1.9 19 185 18 1.9 19 18 14 1.8 19 18 14 18 15 15 14 18 18 19 19
(i 1.1 1 08 03 1 ag 08 as 08| a7 08 as 1 as 08| 04| 07| 07 0] 0]
HEtEe tERE 1.7] 13 15 i3 3] 13 11 1.4 14 17 12 1.2 07 14 07 11 11
TSR 5 1.8 12 18 16 1.9 01 16 12 1.2 15 18 18 08 08 08 04 1.2 08 04 03
[FH TR 18 12 < 4
A ZL—LfERE 5 1.9 19 18 18 1.9 19 18 19 1.9 19 18 19 18 15 15 9 18 5 19) 19
S B ET ILAERE 5 4 12 16 iz 1.2] 0k 12 12] 1.5 16 18 [ [ 12 3 7 [ 12 A X
SEET TR 5 1.9 15 18 186 1.8 08 15 1.7] 1.8 17 17 19 1.2 12 12 5 13 13 5 02|
[EEZ oA 3 1.5 1 13 0.8 08 08 1 1 12 13 08 08 08 04 1.2 05 01
S SOETIA B 5 4 12 17 16 48 0k 15 [ 4.5 15 4 4 [F] 42 3 [ 12 & 04
FE—SafE Rk 8 0.6 06 06 08 0.6 [ 06 [ 0.6 06 06 [ 06 05 05 03 05 45 03 08
UIE B 03 0.3 03 03 03] 0.3 05 03 a3 0.3 03 03 03 06 03 03 03 a3 03 03 04
e TSR ] 01 a 04 04 01 0z 04 01 0 a 0 a 03] a 01 a a 0 a 0]
o AR 05| 0.5 Qs 05 05| 0.5 Q1 04 Q4 0.4 04 04 04 Q 03 0.3 0.3 0.3] 03 0.3 (X1
artifzot | EEIE 05 0.5 04 03 03] 0.2] 02 032 0.2 0.3 02 032 02 03z 02 032 02 03z 02 02 0.2]
[ 2 1.2 1 1 1 1 1 1 1
Lt <] 6 6 5 < 5| 5 4 1 4] 4 4 4 4 4 4 <4 4 4 4 4 © 4
un(E E) fEE 04 0.4 03 03 03 0.3 0 02 02 0.2 02 02 02 05 02 02 02 0.2 02 02 03]
HOLET SR 04 0.4] 03 03 0.3 0.3] 45 02 02 0.2] 0.2 0.2 0.2 0.5 02 02 02| 0.2 [iF] 02| as)
T (—R) i 44 [ 18 i) 44 [ 18 [ g [ ] 8 5 ] i [ 5 ] [ [
lv—‘—ﬁlt‘—z) 07 0.7] a6 086 06| 0.5 as LE] Q5| 0.5 as 05 0.5) [ a4 04 4] 04 04 4] 04|
[FEFE—2) - - - - - ) 1.9 - 19
A TL—Lb (J—R) 18] g 18 18 5| 1.9 18 18 1.9 1.4 9 18 g 18 18 18] 1.9 18 18 g 1.9
EEETILL—A) 16 ] 15 15 ] 1.5 15 15 14] 1.4] 4 14 4 14 14 14 14] 1.4 14 4 14
LB IAFY(J—R) 15 5 15 15 5| 1.5 15 15 15 1.5 4 14 2 14 14 14 14 14 14 2| 14
ErSOFETIL(I—A) 18 A [ 18 5| 4 [ 18 [ ] [ 18 A 18 ] 8 4 18 18 A 4
o 57 IAT A SR 18] o 15 15 S 15| 7 o 7 I n I A 'y T a I 7 'y I A 7
[E—tar (U—=) 05 03| 05 05 us 03| 08 04 02| 0.4 0 04 02| 05 04 04 02| 04 04 02| 03]
UIly—R) 04 0.4] a4 04 04 0.4] a4 04 Q3] 0.3] 03 03 03] 0.3 a2 0.2] 0.2] Q.2 02 0.2] 0.2]
AT AR 04 02| 02 04 0 02| 0 04 03 0.3 03 03 03 03 02 02 02 0.2 02 02 0]
o, 7 [E] 7 (e E] IE] (k]
T—5 5| 5| 5 15 5 5| 15 5 15 5 5 5 5| 1.5 5 5 5| 15 5 5| 15|
[PAFS 15 - 15 15
A ZL—L 5 A f 18 5| A [ ] 4 ] f 18 A 18 ] 18 A 18 ] A 4
[EEETL 5 g g 18 5| g 1 5 19 5 g 18 g 18 5 18] g 15 5 9 1
TIRFY 5 5 5 15 5| 5 15 5 15 s 5 15 5 15 5 15 5 15 5 5 15
| E—53t 05| 0.5] ] 05 05 0.5] 1 05 45 0.5] ] 05 0.5] as ] 05 0.5] as 05 0.5] 1
ez 25—ETI 5| 5 5 15 5 5 15 5 15 5| 5 15 5 15 5 15| 5| 15 5 5| 15|
LT A 02 0.2 02 02 02| 0.2 02 02 02 0.2 02 02 02 02 02 02 02 02 02 02 02
function [RE—1)— 5 1.5 15 15 15 1.5 05 5 15 s 5 15 5 05 5 15 5 15 5 5 [
A~ b3 05| 0.5 05 05 05 0.5] 05 05 03] 0.5] 05 05 05 0.5) 05 05 03] 05 05 03] 05|
| o S— 8 1 13 1 1 3 1 1 12
£ 27] 5 1.5] 15 15 15 1.5] 1 5 1.5] 5 3 15 3 1.5 5 1.5] 3 1.5 5 3 06|
A [ 0.3 05 [} us 0.3 05 [} 03 0.5 05 [ 03 05 05 05 03 05 [} 03 03
Eee EECERT ; T L B B T L B L B B ; B L
[F— L DA —U—ttEEL 8 4 ] 18 18 4 15 18 4 5 [ 18 A 15 5 5 5 15 5 5 15
Ea FILDELE 1 1 1 1 1 1 as 1 1 1 1 1 1 05|
festura 0] 3 1.5] 1.5] 15 15 15 1.5] 15 15 1.5] 5 3 5 3 1.5 5 5 1.5] 1.5 5 1.5] 1.5]
IR LA B 1.5] 1.5 15 15 45 1.5 15 15 1.5] 5 3 5 3 1.5 5 5 1.5] 5 5 1.5] 1.5]
[neecs §Lé-ﬁ 18] 1.9 18 18 18 1.9 18 18 1.9 g g 5 g 18 5 5 1.9 g 5 1.9 g

DF, 2 CRLAKZEZOEBHROHL SITOWTHk
Np., FHRCTHBEZFLAL TV AR WEITZZOEZELITF
FELTWAREWI EERLTWS, 722137, 14, 21 2L
Moray s b TET YT 7ER (Activity) ([ ZBUEAT
FEASN TV ZwoldgiRo LBy, Yudz s b T
DR Do 2L TH D, FRBFEREOMMIZONTIE,
Team, Activity, Artifact O EZOMHEE L CIEHIEDE
TICONTHAEDIM LT 2 LEnLMHEAVNE L 5T
CfEm2SA NS, Lo L, Component X Function (2D
WTUETB Y 27 MZE o TRIEORND D 555, Ehid
TuT x 7 FOMLFRDENHALELTRELDTH - 7.
Requirement, Feature, Needs |[ZDWTIX7 ¥ 7 % B%ED
FEICL>TEVEDL OO0, Z0MMo7ay s M
FolzKAULEEZRLTVAS.

4.3.2 FRIHT - 2ORNEEFHEEBHROEH

T N IEEEORB TR T — 5 #IEL
7o, WEE LB TE 7uy o MEMLICERTL, &1
THELEE L. I7MEIEEe&TuY 27 FOHER
HMTEHLZLICLoT1I AD ) OPIEER AL L
2. B, KFEA—D 7072V 3EEFENTH L7720,
FBEERBB LU TLEOT— 7 I2IEEHED T\,

© 2014 Information Processing Society of Japan

4.3.3 NETF—2OEEMRALD/ZDDHER

B L 2ofEftidrdioLts) 1 A\oT1 Lo ¥
WX FER L. 8% 51, HEBATHREELZ I LY
G, TOREREORRICEICHEDREVIRD, BEMED
KB T RE IR D IEREICIS 5 2 E SR EEZ 5 TH
L. FITARFIETIE, 1 AORTEPHEEOEE % Mt
T A LICE T, BEBAVELLZLIZLLFEBO
EORSEFNE A X ERPBR L. LzA> T, 21O
TaY s FEBMLEHHTRETH S 1 ADT 4 L7 F I
LoT, ZORMEHEERITI I LE LT

4.4 FEFHEEE
4.4.1 READEDH

9, BHEMEL 1 NS 720 OFIMESE H B OMEE % iR
5. XQ)OBIEIZE YK (1) BLO (3) D&Y% i
BT 5.

R, BMEME & TROMMEE#RT 5. X (8) 2GR
52T (8) DU HET L. X B) 6K (5) &
BHL, ZOfE2 0 L1 4) 2k 5. ZORENS
X (8) DEMAE ATV, K (8) DWGEEZATD .

1465



BRAIEF=EmEE Vol.55 No.5 1453-1470 (May 2014)

14.00

ﬁ 12.00 N

5 10.00 * * -

o o, ¢

'g’e* 8.00 *

g 6.00 ° y = 7.65E-05x + 7.44E+00

s R? = 6.60E-01

3 400

im

X 200

3

0.00 ‘ ‘ ‘
0 10000 20000 30000 40000 50000 60000
A

9 HHEMEE 1 Ad7- 0 O H O
Fig. 9 Graph relating complexity to average work days per

person.
80.00
70.00 *
. 60.00 ° ® * * 4
m
< 5000 £
#4000 | y=8.04E-08x+4.73E+01
g{ 30.00 RZ=4.52E-01
& 5000
10.00
0.00 . . )
0 100000000 200000000 300000000
MM EEORM < AR EAK

10 HUEMEIREE O & 7 TR OB
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Table 3 Assessment of the correlation.
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Fig. 12 Productivity, man-hour and redundant pathway on the

game software development project.
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