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Knowledge Maps and Management for the Construction Industry
—Using Information Technology as an Example

Student : Rui-Sheng Lin Advisor : Dr. Ren-Jye Dzeng

Institute of Civil Engineering
National Chiao Tung University

ABSTRACT

Construction industry is the basic industry of a country, and its products are
different from other general manufacturing industry has regional and unitary characteristics.
Most of the construction teams are temporary. It causes that the personal knowledge and
experiences are lost with the end of a construction project. The tacit knowledge is hard to
diffused and share. And the explicit knowledge of information technologies in construction
industry is not transparent enough to be applied or innovated. Therefore, it’s necessary to
build an effective management model to promote the competition advantages of construction
industry. Knowledge management has,received a great deal of attention in recent years
(Kamara et al., 2002). Especially:in this emphasizing Knowledge-based Economy times,
which technologies and Internet ate vigorously becoming mature, it appears that the
knowledge management is become very important. “This research will build a knowledge
management model and knowledge maps of information technologies in the construction
industry. According to the growing ‘benefits™ and™ application status of the information
technology, this research will find out'the.eritical information technologies in the construction
industry, and also discuss the main influence factors of these critical information technologies.
This research analyzes the real cases of top hundred companies in the construction industry.
The critical information technologies will be classified by the information of the replying
questionnaire and the cluster analysis method, and recognized their sharing level and applying
status. Then this research will find out the benefit gaps, which are worth to improve their
innovation by analyzing the knowledge map of information technologies in the construction
industry, and provide the government a reference. Finally this research shows that the sharing
level of knowledge is lower in the construction industry. And the analysis of the
questionnaires shows the systematic information technologies are the point trend in the future.
There are seven benefit gaps, Supervision, Training, Decision making, Risk/uncertainty
analysis, Financial analysis, Monitor & measure progress, and Forecasting in the information
technology map. And from the critical information technologies, there are five technologies,
Videoconferencing, Telecommuting, Enterprise Resource Planning, and Knowledge
Management worth to innovate and improve in the construction industry.

Keywords Knowledge Management,Knowledge Share,Knowledgeb Map,
Information Technology
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2.8.1 iy B2 w4

i ¥5 Jan Lanzing (1997)+wak Bl2oFEA Tr#- s U Bl £ 2 58 o2 BpF e o Rl £

% 4B 2% A (concept mapping) © H & 7 & Zh(nodes)¥ i #4 (links) » & 2L4 T P2 A @ i
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o3 R RRL

[3% 1]

The basic building blocks are creating an awareness of knowledge management,
performing knowledge management benchmarking to see what other similar
organizations have done, developing a knowledge taxonomy which serves as a
vocabulary and structure in which to construct the knowledge management
system, developing a knowledge management strategy, and pinpointing target
areas for greatest use of knowledge management activities. Then, the next
level involves selecting appropriate knowledge management technologies and
tools, developing a knowledge management organizational infrastructure, and
building and nurturing online communities of practice (CoP). Afterwards,
knowledge management pilots can be conducted and measurements made,
along with instituting a change management process within the organization.
Finally, full implementation of the knowledge management systems, processes,
and practices can be made, with the constant sustaining and extending a
knowledge sharing culture.

[+% 2]
Strengths

* Good support for the identification and-acquisition of K both through conventional K

elicitation techniques and ML:techniques

» Experience of categorisation through the uise of ontologies

» K modelling and representation techniques

e Understanding of problem solving.methods

e Support for sharing and reuse of K

» Experience of the reuse and application of K (e.g., via KBS and CBR)
Weaknesses

* Poor understanding of cultural or organisational issues

 No support for valuing K assets

* Limited contribution for dealing with tacit K

Al techniques may discourage a holistic view of K

* Limited support for recognising redundant K

» Al systems can be complicated, requiring very specialist skills and can be expensive (Al is

viewed as "rocket science").

Opportunities

» Al has a lot of practical experience and techniques to offer KM

¢ Al could become better accepted within companies

e KM is a good vehicle for research funding

Threats

e KM is yet another management buzzword
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e KM could/will be overtaken by a "new" hyped movement in 5 years and if Al is too closely
associated it will be percieved as "old hat" and suffer from (another) backlash.

e KM may be taken over by document management, groupware and Intranet software
companies

e Conversely KBS applications are not KM either

[+% 3]

* Developing a knowledge map of an organization is a critical component of knowledge
management. This is typically part of the knowledge audit step that attempts to identify
stores, sinks, and constraints dealing with knowledge in a targeted business area, and then
identifies what knowledge is missing and available, who has the knowledge, and how that
knowledge is used. A knowledge map will then be drawn to depict those relationships in

that organization.

[i4]

Typically, concept mapping is performed for several purposes (Lanzing, 1997) :
e To generate ideas (brainstorming, ete.)

» To design a complex structure (long textsyhypermedia, large web sites, etc.)
e To communicate complex ideas

* To aid learning by explicitly integrating-new and old knowledge

 To assess understanding or diagnose misunderstanding

[+%5]

e One type of knowledge map, sometimes called organizational map, links people
interactions by departments in the organization. Such a knowledge map may resemble the
structure below (where X represents a person in the organization and the lines represent
frequent interactions).This knowledge/organizational map might suggest that the marketing
department is not in frequent contact with product development, which may be problematic
as marketing may not know the new products or new versions of current products that are
being planned. Marketing should usually be kept abreast of R & D or product development
initiatives in order to keep thensales representatives well-informed when meeting with

customers/clients.

[+ 6]
e Another type of knowledge map may link expertise or knowledge areas to experts or

individuals.
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e A third type of knowledge map may specifically relate knowledge areas that are available

and those that are needed/missing in the organization.

* A last type of knowledge map that is frequently used is a type of semantic network with

nodes (knowledge areas) and links (relationships between the nodes).
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S i t BE 34 -
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d & 61 ¥ i pEfest 1 ¢ 0 TR R ZARE i EF 85 -0.7102 ,._Iﬂ,é 7}9
Mot 4EgE 1350F TERRZILEZR %r—]‘% PR TR EEZ B
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o . i . atl RS - SRS o
fiest n B2 3t | {5 | Beta & fie ' skda mE | VIF
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Z R EMEIRAREFIRZP e B XA T2 ¥ HOU% % #i(Variance Inflation
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1 2.9442 | 1.0000 0.0032 0.0046 0.0054
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d 4 65 o afiyt 2 ¢ o H X34k (condition index ; CI &) -]+ 15 » &7 #
FEAE AT GF 2 TR PR & UM R 4 (Tacq » 1997)
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1422 RS A 17 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
15. % 448 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
16.3D AT 1 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5|1-2-3-4-5 | 1-2-3-4-5
17.4 153 4 %(GIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5| 1-2-3-4-5 | 1-2-3-4-5
18. 547 & 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
19.5 T F 3 & A (MIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5|1-2-3-4-5 | 1-2-3-4-5
20,7 % 7k & 5(DSS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
218 P 3 724k 5L(EIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5|1-2-3-4-5| 1-2-3-4-5
22. 4 % F /.31 (ERP) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5| 1-2-3-4-5 | 1-2-3-4-5
23 ek 72(KM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
24.F 3038 £ § 72(CALS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
25,1 x4 F 72 (SCM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
26.3 i 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5]1-2-3-4-5| 1-2-3-4-5




42 TE SBBPLFI(FRUEEFLE)OLEL ) 2H L5 3L 5 4L BE4 5854 1)

- ; T ¥ §2 F F]+ (Task) 2 3% 3 2 F F]F (Environment)
WFEAT (g [Raf [R18 | k2 | f1® | A28 | 6F# | "a®k | FERE | 508 |[#PFL
R | g | HEE | R0 | R | wHkE | PRI | Bg S TR |3 HF
vt F | 2p 31 | 2F & R T A2 e ¥ ¥2 4p R ARk | 2RkglE

EE R -AC S SR 2 WwhE | 2FR | HER | (R ¢ A

??g%;};tﬁt? B 2o A2 A2 R ) )i 4 v A FBE) TRR

E)

RETE 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
T ekt 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
3R G R 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
4FHE 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
Y ErIT I 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
%3 F# 24 (EDI) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 [ 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5
FTTE = 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 [ 1223345 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
8.3% = # 48 (Lotus Notes) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4%5 | 1-2-3-4-5 ["1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
9.Intranet (internal Internet) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3:4-5[ | 1:2-3-4-5,| 1-2-3-4-5 | 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
104830 ¢ & 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2:3:4-5 | 1-3-34.5 | 1:2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
1.3 5 i #» 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2:3-4-5'| 1-2-324-5 | 1-233-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
12.F #475 & % (bar coding) | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2:324-5)['1-2-3-4-5,| 1:2-3-4-5 [ 1-2-3-4-5 [ 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
13.Internet (World Wide Web) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-34=5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
1442 RHCE S A 37 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4%5 |:1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
15. % 448 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-223 45 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
16.3D ARLIF it 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
17,5 7 F 3 & 5(GIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
18. 5 57 8 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
19.4 T F 31 % % (MIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
207 % F ik & %(DSS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
213 FF A # ok S(EIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
22.4 ¥ 7 HL4I(ERP) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
23 Fopk 3 72 (KM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
24.% 38 £ 3 52 (CALS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
25. 1% flu4 3 72 (SCM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
26.4 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 [ 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5
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$I W FRAHELCE
iR R EETE TS kB2 F S5 HEFTATARNLE R HEHZERY
ol Pm R A EEHY R AEFAEBHGEL PR far'saxé P o (172 B R 2.72H% 4L 3.4 7 453 5 &%31)
5.1 THFRAPENEN FLEEAFTERGCA ML ERZB?(FRIAFKINSALE)
T # 3 7R i34 = 7% é‘&’]% 1 = ;i R E¥0P AR
¥ #H 74 o & ki) (¥ i E LS E B R 4] 37 # 37
1.@34@ E 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
K ”é‘é#:p“?"* 2 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
TN R 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
4. TR 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
5.3 % § 0P gr R 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
3 F4L2# (EDI) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-451[112223-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
78R 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-243-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
8.3 % #: 48 (Lotus Notes) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-344-5 |-1-2-324-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
9 Intranet (internal Internet) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 12:3-4-5 | 1-223-4=5 |11-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
104830 € 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 [1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
11.8 5 i #* 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 122-3 4-54-1=2=3-4-5["1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
12.F #4855 % % (bar coding) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-425"| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
13.Internet (World Wide Web) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-425.| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
14.5% A Hm o A 5 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
15. % &ia8 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
16.3D 4.4 1 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
17.4 32 521 % $(GIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
18. 549 5 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
19.4 78 F 21 % £ (MIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
20,74 K F ik & 5(DSS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
218 FFi # Tk S(EIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
22. & ¥ F k4] (ERP) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
23. fr&’;‘: 7 (KM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
24.F i £ ¥ 1 (CALS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
25. 1—}@ # 78 (SCM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
26.4 @ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
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5.2 7 5 F AL E 3

FLE A TEREANL ERP? (T REBF

&3k L)

P L@ | TR b ‘& PR & A PR T3 FTHE | R E 7F 8l i

¥ # = = 2§ 2 ¥ = 5 [ A | #2 ¥ | FEE | & %
1 T 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
T 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
3.* ”m#“ WL 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
4T 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
5.5 % 3 WP iH 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
3 F# 24 (EDI) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
7 Sl 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
8.%% ' #c 48 (Lotus Notes) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
9 Intranet (internal Internet) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
104830 ¢ & 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
1.7 5 i ¥ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5,},4-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
12.F #4475~ & 5 (bar coding) | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-344-5 | 1-2-324-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
13.Internet (World Wide Web) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-223-4-5]1:23-4-5.| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
1422 R AR S A 17 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1=2-34-5 |-122-3-4.5 [-1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
15. % 448 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-0-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
16.3D A 1 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-511-2-3-4-5["1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
17.3 525 5(GIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1=223-4-5 { 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
18. 557 B 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-273°4-5 | 1-2-34.5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
19.% T F 31 4 % (MIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5' | 122-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
20,7 £ F % (DSS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
20.% 3 4 7k S(EIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
22.& ¥ ¥ k31 (ERP) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
23 Fpk T (KM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
24.F i ¥ § 12 (CALS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
251 48 7L (SCM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
26.4 1 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
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AA ~ 25 — , »
% = Wi ?Fguiﬁﬁr#\k;j}r.,g_
TR T SR :Mizﬁiﬁ’?ﬁ'za o B E T LT AR EBHES L £ R P
ﬁr:%ii”" + PSR T O %i%‘cii’t%%ﬁ”ii’ﬁf‘»'u's%#éio(lﬁmﬁ%z.z;a%3.%?4;&«35.%@;&%&)
6.1 THAFAPKHEN]T EE T FLTERGCH %L ERXL? (2 FEFELT IR ZRFFEALE LA FTAHW
3 # 3 R f’t% = 7% %{ a = 7% R Aa E¥0P Gl ¥
i 5 & % 3 i i€ 7 4% £E PR | EEE | #w
1,;3 5 4R 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
R ﬂ&—;ﬁ:,a“w 3 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
TP REEE 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
4. TR 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
5.3 % § 0P gr R 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
2+ 7424 (EDI) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4:5/[11223-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
7RG 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-23-4-5 | 1-2-3-475 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
8.3 = # 48 (Lotus Notes) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 122-344-5 [-1-2-324-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
9.Intranet (internal Internet) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2:324-5 | 1-23-4=5 |[21-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
104830 € 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
11,3 5 i 9 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 122-3 45 14=2-3-4-5/["1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
12. 7 #4485 % % (bar coding) | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4°5 | 1-2-3-445+| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
13.Internet (World Wide Web) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-455.| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
1422 AHCHEE A 47 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
15. % 448 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
16.3D A 1 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
17.3 7 530 % 31(GIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
18k 53 5 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
19.4 78 F 21 % £ (MIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
20,4 % 5k 4 (DSS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
218 FFi # Tk S(EIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
22.4 ¥ F R *31(ERP) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
23 4l f 22 (KM) 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
24.F i £ ¥ 1 (CALS) 1-2-3-4-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
25. l—r% % 72 (SCM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
26.4 1 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
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3

B2 TAFTRABNFENF L E T AL TERE AL LR ? (GFEAEF LT AW
S e AW | Fme | nw | M» | sk | @A | FR | FRE | EAE | dmM | %2
P #: | my | A | A | % | R | A¥ | kAF | FEE | R4 | KW

1 e 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
T ol 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5

3.”* ”mﬂlﬁ? % 8 L 1-2-3-4-5 | 1-2-3-45 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
AFAHR 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
e LI R 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
T+ 7424 (EDI) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
7.8 Sl 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
8.3 = # 4 (Lotus Notes) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
9.Intranet (internal Internet) 1-0-3-4-5 | 1-0-3-4-5 | 1-2-3-4-5 | 1-2-3-45 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
10.4R.31 g;ﬁa 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
1.3 F i ¥ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5,}y1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
12.F #4455~ & &L (bar coding) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
13.Internet (World Wide Web) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5.[ 1-223-4-54 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
1442 3 WA 22 ~ 7 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 12-344-5 | 122-34-5 [ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
15. % 448 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 120345 | 1-0-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
16.3D A4 1+ 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5"1"1-2-3-4-5/[1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
17.3 3L F 3% 5(GIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2=3-4-5"{"1=2=3-4-5 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
18.m#9 8 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
19”;‘,' LU % He(MIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-55)1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
20.74 K 7 ik & 5u(DSS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
213 B4 ’F? 7k S(EIS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
22. & ’-%‘—‘F"”/El #.2/(ERP) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
23, 'F‘: 72 (KM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
24.% MF L ’g 32 (CALS) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
25.17.-}7%@? 2 (SCM) 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5| 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
26.8 & 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5 | 1-2-3-4-5
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EETL

EEE

E-mail

2.7 Mol BA Rt

Computer-aided design

3R R E

Computer-aided facility management

AFHR

Database

RS ErT I

Project management and scheduling software

R+ FH 4 (EDD)

Electronic data interchange

7 S 1

Wireless communication

8.3 = #it 48 (Lotus Notes)

Groupware

9.Intranet (internal Internet)

Intranet (internal Internet)

104830 ¢ %

Videoconferencing

1.3 3 ¥

Telecommuting

12.F #-48 k 4 (bar coding)

Data acquisition system

13.Internet (World Wide Web)

Internet (World Wide Web)

142 AB4RE 547 Building simulation and analysis
15. % 4548 Multi-media

16.3D A4 i 3D visualization

17.3 38 3 3 % 5(GIS) Geographic information system
18. 5429 B Virtual reality:

19. 1 33 % 5 (MIS)

Management information systems

20.4 K 3 ik & su(DSS)

Decision support systems

213 FF 4 F T3k S(EIS)

Executive information-Systems

22.& % 7/ 4.41(ERP)

Enterprise resource planning

23 Fak 4 72 (KM)

Knowledge management,

24.% 318 £ % 12 (CALS)

Continueus.acquisition and life-cycle support

25. 1 543 12(SCM)

Supply chain management

R

32 REHE

1. Key expertise is often captured in an online way in my organization.

TGO

2. 1 get appropriate lessons learned sent to me in areas where I can benefit.

R 3 e

3. T usually have time to chat informally with my colleagues.

Kl e

4 Individualized learning is usually transformed into organizational
learning through documenting this knowledge into our organization’s

knowledge repository.

5.There are many knowledge fairs/exchanges within my organization to

spawn new colleague to colleague relationships.

6.There are lessons learned and best practices repositories within my

organization.

7.We have a mentoring program within my organization.
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8.We have Centers of Excellence in our organization whereby you can

PR

qualify to become a member/affiliate of the Center.
B Ff o A 9.We typically work in teams or groups.
A &8k 10.0ur main product is our knowledge.

EE T S

11.1 feel that we have a knowledge sharing culture within our organization

versus a knowledge hoarding one.

12.We have a high percentage of teams with shared incentives whereby

the team members share common objectives and goals.

13.There are online communities of practice in my organization where we

can exchange views & ideas.

14.1 am promoted and rewarded based upon my ability to share my

knowledge with others.

15.There is an adequate budget for professional development and training

BFRBEIRLGE
in my organization.
16.Success, failure, or war stories are systematically collected and used in
EE UM E 2 Wy

my organization.

o o g

17.The measurement system.in. my‘organization incorporates intellectual
and customer capital, as well as. the'knowledge capital of our products

or services.

T B E K

18.We have the- technological infrastructure to promote a knowledge

sharing environment within our organization.

19.We typically have integrated assignments where the number of projects

R LN R
in which more than one department participates occurs.
20.We have internal surveys on teaming which surveys employees to see
IR S 30 if the departments are supporting and creating opportunities for one
another.
p—_— 21.We track the degree to which the organization is entering team-based
B F BT
relationships with other business units, organizations or customers.
R 22.The organization’s office layout is conducive to speaking with my
FEa R .
colleagues and meeting people.
23.The reuse rate of “frequently accessed/reused” knowledge in my
I E 4 R o
organization is high.
24.The distribution of knowledge to appropriate individuals in my
Srk b h

organization is done actively on a daily basis.

o f] AT

25.New ideas generating innovative products or services are a frequent

occurrence in my organization.
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R

i Initiation

PN IAdoption

Y Adaptation

Fed |Acceptance

# 2.1 [Routinization

£IFT Infusion

BET AR 2 T
A1y Job Tenure

T N2 AKEERR Cosmopolitanism
R1gR Education

BE1 % =3 % Role Involvement
EFRAIEF2ZARER Specialization
EEFESRBERR Centralization
EFRT2ZBEERAR Formalization
B2 @b S4Btk Informal Network
FMEABEETF S22 F L Compatibility
T d k2 A E Relative Advantage
T LA AR Complexity

TEA T

Task Uncertainty

EifisieE2paf IAutonomy
Riftazirdz g4 2R Responsibility
TE2 iR Variety

R 2§04 i% i 2 0k 2 Identity
Rl iFEEB2LFTRP 4 [Feedback
EEIRFEFEEL 4pUARR Heterogeneity
G ABRRTAER Uncertainty
L R Competition

WP TR AR &SRR

Concentration/Dispersion

ELE FREE 3 Ty

Inter-organization Dependence
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2= _\/ \‘: 13 $
w2 2% F 4p 1R

‘EHGFS Implementation & execution
? Jf 3% B |Procurement of resources
TEEL Integration of activities

B 58 AL Coordination of tasks

& X% { g7 |Management of Changes
B Communication

E 2L Delegation

RL1EFR Supervision

IR 4 Training

& ¥ P #4137 |Establishing specifications
AR AR Decision making

H 2 gE Consensus reaching

Resource allocation

A Risk/uncertainty analysis
PATEL 47 Financial analysis

® AR Cost estimating
P8 Time and cost standards

il

Analyze field information

PR B A 4

Data gathering and analysis

R g finE

Monitor & measure progress

TR 4

Forecasting

s

Taking corrective actions
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