DOI:10.13587/j.cnki.jieem.2013.01.025

Vol. 27 No. 1 Journal of Industrial Engineering/Engineering Management 2013 1
( 200092)
TO ; ProjectSim : AB
TO
; ; TO
» F273 T A : 1004-6062(2013) 01-0127-08
0 3 ( N N
. . N N N )
‘ ( . ) .
2 ) 7.
3
45 .
“TO ”
“ ” Task  Organization
TO
1 TO
Tatikonda Rosenthal
1.1 T
N ® . Baccarini (T
( N ) 1)
( N N ) 7 o Williams
( . )
( N ) ¥ . Maylor
© 20110707 120114226
(70972071) ; (09YJAZHO67)
(1971—)

— 127 —



TO

( pooled) .

10

o

1.2 0
(1o
1)

TO

Thompson( 1967)

( sequential)

( )
( )
( )

(
TO
( implicit work)
) (
(

( reciprocal)

( direct work)

“ ” 12 13 .
“ ” 1415
2.2 ProjectSim
( . CPM.PERT.IDEF)
16
( )
Agent
ProjectSim
( CpOP)
ProjectSim
ProjectSim
o ProjectSim
(1) \(2)
= / (1
= ProjectSim( T 0) = + +
(2)
“ / ”
“ / ” AB
90133.07 / .144058. 66
/ 90133. 07 144058. 66
2.3 TO
17 18
TO
TO 12



Vol. 27 No. 1 2013 1

—
°

] |

O 00 N N LN B W
o

—_—
—_— O
o o

3
B

—
\S]
°

1 AB

AB °
TO ProjectSim 3.3 TO
TO 3.3.1

AB 2010
AB °

T

e T |
——T2
e T3]

0.660

( AB AB 0.655
0.650

) AB 0.645

, 0.6401
2 0.635F
. ® 06301

1 E 0.625}
& 0620

1 AB 0615}
0.610F
0.605}
(m?) ( ) 0.600} .

T

T

T

1 A02 57242 14960 4366 19326 15997 R4 AR R et
2 A03 86188 25324 9358 34682 29791 2
3 BO2 52226 21600 3450 25050 28988 _

0.635
4 B0O3 104514 33538 6634 40172 32011 0630 / +$i

300170 95422 23808 119230 106787 0.625
0.620
0615}
PPT 0.610 F

3.2 ProjectSim AB 0.605 F
AB 0.600

AB TO 03931
0.590 : : _
N ik i [

TO ProjectSim HE45 75 R B etk

12008 2 22 AB

T H i) 5 Atk

TO 1:

ProjectSim ; ProjectSim

— 129 —



TO

0.634
0.632} 0.70
0.630F —=—T6 _
| 17
0.628} D 0.68} —=— B L XA
W 0.626f . -
24
% 0624 4 066
® 0622} %
£ 0620t Y
m 0.641
i 0618} £
0.6161 %
0614} 0.621
0.612f
0610} 0.60
0.608 . ' o
1% L =] 0.58 ] ] ] 1 ] L
T4 WA H s ’ 0 2 4 6 3 10
IR T35 (%)
4
3 3 6 2
0032+
2 0.030f
¢ 0.028
4 3 ool
( ﬁf{ 0.026
T8 ‘ |
= 0024
27 2 m N
 0.022
) 0.020F
3 ° 0.018+
3. 3. 2 1 1 1 1 1 1
0.016— 1 2 3 4
3 IR T3 BE (%)
. 5-7 3
7 3
5. 0.8
- 0‘7 -
0.634
L 0.6
0.632 p—E ﬁ
0.630 | Py
0.5+
0.628 %’
§§ 0.626 & oak
g 0.624
m 0622 03F
= 0620
0.2 1 1 L 1 1 1 1 1
0618 F 0 005 010 015 020 025 030
0.616 | AE it SR
0.614 L L L L P
0 5 10 15 20 8
IR TR (%) -
0.6270F —
5 1 —-— AT KR
8 062681
#
062661
5 ®
° 24
) I 0.6264F
5
06262F
9-12 o 4
0.6260F
1 1 1 1 1 1
6 0 5 10 15 20
° AT (%)
3.3.3
9 1

— 130 —



Vol. 27 No. 1 2013 1
0.626 - 0.80 -
[ —=— JEATHER2 | 0.75}
06251
070
% 0,624} % 065}
o ‘
= ®
E 0623} g 0060F
= m
= 055
0622
050
0621} 045k
1 1 1 1 1 1
0 10 20 30 40 50 0.40 ! ! L )
AT HRBE(%) 1 il =]
AR
10 2
0630 13
0.625F 121
% 0.620f Lok
™K ]
® 615k .
g ¢ & ogf
& £
0.610F o
= 0.6F
0.605
04F
0.600 1 1 L 1 L 1
0 20 40 60 80 100
T2 HE (% 02 L L L J
FEATTRBE(%) 1% E =
" 3 AEURTEALREE
0.628 - 14
0.626 - B
—— %R 0.68
0.624 0.66 -
iH 0622 0.64F
= 0620 % 0.62}
= | L
m 0618} .115 060
=
vetoh m 0.58
' = 056}
0614 osal
0612 , . . . , . 0.52F
0 20 ;?ﬁﬂﬁ(éﬂz) 80 100 050 . . ) .
i i =
12 4 MR R
15
o 3.3.4
13 16
7. 10:
14 o
17
8:
15 11:
9:

— 131 —



TO

09 4

08

T H (= Atk

1 1
02 0 0.1 02

MAF R LA LR N N

0.70f (2) TO «

ProjectSim TO

T H i S etk

o ProjectSim

045 L L
1% i
AN (B2 — TO

g o

17

(3) TO ProjectSim

0.66 [~ TO ProjectSim

0.64 ProjectSim .

06 ProjectSim

0.60F ProjectSim

T H i 5 Fetk

TO

0.56f o
1 1
3 N

HPW R N THER

=l

18 N
3.4

TO
12 o

N s 1 Chan APC Scott D Chan APL. Factors affecting the success of
° a construction project J . Journal of Construction Engineering
and Management 2004 130(1): 153 ~155.
TO . 2 Flyvbjerg B Bruzelius N Rothengatter W. Megaprojects and
— 132 —



Vol. 27 No. 1 2013 1

risk: An anatomy of ambition M . UK: Cambridge University 11 Paskin MA  Trevino AW. Employing Organizational Modeling
Press  2003. and Simulation to Deconstruct the KC435 Aircraft’s Programmed
3 Jahren CT Ashe AM. Predictors of cost-overrun rates J . Depot Maintenance Flight Controls Repair Cell D . US: Naval
Journal of Construction Engineering and Management 1990 116 Postgraduate School 2007.
(3): 548 ~552. 12 Malone TW  Crowston K. The interdisciplinary study of
4 Park M Mora FP. Dynamic change management for construction: coordination J . ACM Computing Surveys 1994 26(1): 87 ~
Introducing the change cycle into model-based project 119.
management J . System Dynamics Review 2003 19(3): 213 13 Ibrahim R Nissen M. Discontinuity in organizations: Developing a
~242. knowledge-based organizational performance model for discontinuous
5 Ahsan K Gunawan I. Analysis of cost and schedule performance membership J . International Journal of Knowledge Management
of international development projects J . International Journal of 2007 3(1): 1~19.
Project Management 2010 28(1): 68 ~78. 14 Licht T  Schmidt L  Schlick CM et al. Person—centred
6 Taikonda MV~ Rosenthal SR. Technology novelty project simulation of product development processes J . International
complexity and product development project execution success: A Journal of Simulation and Process Modelling 2007 3(4): 204
deeper look at task uncertainty in product innovation J . IEEE ~218.
Transactions on Engineering Management 2000 47(1): 74 ~87. 15 Browning TR Ramasesh RV. A survey of activity network-based
7 Baccarini D. The concept of project complexity-a review J . process models for managing product development projects ]
International Journal of Project Management 1996 14 (4): 201 Production and Operations Management 2007 16(2): 217 ~
~204. 240.
8 Williams TM. The need for new paradigms for complex projects 16 Cho SH Eppinger SD. A simulation-based process model for
J . International Journal of Project Management 1999 17 managing complex design projects J . IEEE Transactions on
(5): 269 ~273. Engineering Management 2005 52(3): 316 ~328.
9 Maylor H Vidgen R Carver S. Managerial complexity in project— 17 . D .
based operations: a grounded model and its implications for 2010.
practice ] . Project Management Journal 2008 39: 15 ~26. 18 HE QH HU YY WANG JL. A review of definition influential
10 Espinosa JA  Slaughter SA  Kraut RE et al. Familiarity factor and measurement method of project complexity C . the
Complexity and Team Performance in Geographically Distributed proceedings of International Conference on Construction and Real
Software Development J . Organization Science 2007 18(4): Estate Management( ICCREM) 2011: 143 ~ 146.
613 ~630.

Investigating Project Measurement Complexity from TO Perspectives

HE Qing-hua LUO Lan LU Yun-bo REN Jun-shan
( School of Economics and Management Tongji University Shanghai 200092 China)

Abstract: Projects have been growing in quantity size and complexity. Managing project complexity has become an important part of
the project management. However the traditional methods often measure project complexity from macro—perspectives but largely ignore
the potential influence of microcosmic factors on project complexity. Therefore from the task and organizational ( TO) perspective this
paper explores the reasonable measurement model which can reflect the dynamic “emerging” effect of micro factors on project complexity.

Based on the analysis of traditional factors affecting project complexity the paper discusses microcosmic factors of project
complexity from the perspectives of objectivity task and subjectivity organization and establishes a method to meausre project
complexity expressed by implicit workload based on the tool of ProjectSim. This tool effectively measures poject complexity from the
perspective of implicit workload. Project complexity is equal to implicit workload /dominant workload. Implicit workload or ProjectSim
(T O) is equal to reworking workload + coordinating workload + waiting workload.

According to the synchronous relationship of the implicit workload and the project complexity the paper combines the
measurement method “TO” with the micro factors of project complexity based on the implicit workload. We also propose hypothesized
relationships among task complexity organization structure organization members and project complexity. Our proposed TO model uses
ProjectSim software to manage complex projects such as the Shanghai World Expo. Our hypothesis test results show that the method of
analyzing and quantifing the project complexity from the perspective of implicit work is effective.
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Project complexity measurement based on implicit workload provides a new perspective of reflecting dynamic emerging
characteristics of project complexity. This method effectively measures project complexity from the dynamic emerging implicit workload
perspective and further expands the application of ProjectSim model.

Key words: project complexity; measurement; TO element

| . Charlie C. Chen

( 126 )

In conclusion this paper establishes an index system for NPD project complexity evaluation with good explanation ability mainly
through qualitative analysis. It is still necessary to further make quantitative evaluation in order to verify the rationality and validity of
the index system in the near future. The proposed evaluation method can effectively calculate the index weight and process uncertain
information. The proposed model can not only assess NPD project complexity but also solve problems related to multi-attribute group
evaluation and multi-attribute group decision making.

Key words: structure entropy weight; NPD project complexity; evidence theory; fuzzy evaluation
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