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Abstract

With the pressure of globalization and great depression of economy, many international
enterprises try to search outflow of matured technology or uncritical business into area of
lower cost and high-quality manpower such as the countries in Pacific Asia, Central and
South America and Eastern Europe areas., Therefore, there are two choices for business in
Taiwan to solve this crisis. strengthening the ahility research and development for critical
technology, or integrating the technology -of \various:businesses in order to offer systematic
products instead of components.

According to point of latter. suggestion, this/thesis provides the solution project by
horizontal integrating the industrial“technol ogy-of ‘business to create the whole research and
development ability and vertical linking the resources of business to construct the whole
supplying system of chain. In order to accomplish the aspiration, we will build the Business
Research and Development Alliance (BRDA), develop the working mechanism, integrate
industrial technology of various businesses to develop competitive systematic product
together, and increase the effectiveness of business through the method of systems
engineering. To get into the stage of value creating, the members of the BRDA have to invest
and conduct a company-typed System Design House (SDH) and broaden the utilization
spectrum of Alliance through the development of systematic products and conducting of
integrating ability. This thesis also offers a virtual example of Machine Tools to discuss the
procedure and role relationship of SDH and BRDA in devel oping the systematic products.

Key words. Systems Engineering, Business Research and Development Alliance, System
Design House, Systems Engineering Process
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(6).

(7). Availability
(8). Robustness
(9). Adaptability

Feedback Path

(10). Stability

2.1.1

(1).

System is a unit formed of many often diverse parts subject to a
common plan to serve a common purpose. 6
(2).
15
(1).

---Defense Systems Management College
(DSMCQC)

(2). (Systems Engineering is



an interdisciplinary approach and means to enable the realization of successful systems.)
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IEEE 1220 Standard
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(Functional Analysis)

(Synthesis)

(System Analysis & Control)
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Make or Buy...)
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Requirements Analysis

*Analyze missions and environments
eldentify functional requirements
*Define/refine performance and design
constraint requirements

System
Analysis
and Control
(balance)

Process input
Customer needs/
objectives/
requirements

Missions
Measures of
effectiveness (MOES)
Environments
Constraints
Technology base
Outputs from prior phase
Program decision
requirements
Requirements applied

Requirements loop ¢

Functional Analysis/Allocation

e Decompose to lower-level functions

e Allocate performance and other limiting requirements
to all functional levels

» Define/refine functional levels

» Define/refine functional interfaces (internal/external)

Define/refine/integrate functional architecture

Design loop

Synthesis

e Transform architectures (functional to physical)
e Define alternative system concepts, configuration

Users

\

eTrade-off studies
<Effectiveness analyses
*Risk management
eConfiguration management
eInterface management
Data management
*Performance based
progress measurement

e IMP/IMS

e TPM

e Technical reviews
*Validation

items and system elements
» Define/refine physical interfaces
(internal/external)
Select preferred product and process solutions

through specifications
and standards

Verification Loop

Process output

e Phase dependent
— Decision support data

— System architecture
— Specifications and baselines

2.4 13
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Go-Ahead SRR SDR PDR CDR SDD End  Field Support

AV
| Y Y Y Y Y
Program |
Phase
’ (Validation)
L I . (Verification) _T
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(Verification) ||
(Verification

System Requirements Review (SRR)
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4.1
1. 1.1 0.002mm
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1.3 Y 50000 mm/ mi n
Z 1~50000mm/ mi r
2. 2.1 Y|X 1020mm
800MM*500mMm*|Z00 mm Y 510mm
Z 46 0mm
3. 3.1 ~80 [ mli n
700 [ mli n
4 . 41 30
4
4 =g PC
( CAM)
4,3
4 . 4

(2).

(System Requirement Analysis, SRR)

39



4.2

4.2

31.

32.

33.

35.

36.

21.

22.

23.
24,
25.
26.
27.

28.
29.

30.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

)

(XIY

1

10.

4.4

4.3



43 5

4.4

41



(3).

(Trade-off Analysis)
(Risk Analysis)

(Work Breakdown Structure, WBS)

42



T




WV

D
A\

D
JV

Van\

U

WV

WV

VanY

V

D

A\

AN

WV

[Ny

WBS/ OBS

D

N

Va n A Y
AN ZERN

VAR

[SnY

VAR

[SnY

WV

VanY

A\ %

[anY

D
J

\IJ

D
A\

D
J

A\ %

AN
Y\

VAR

AN ZERAN VAN )

OBS

WBS

4.6

4.5

3~5

(WBS)

4.6

WBS

WBS

(OBS)

OBS



4.3

1.2

3.1
3.2
3.2.1
3.2.2
3.2.3
3.2.4
3.3
3.3.1

3.3.2
3.3.3

3.4

3.5

3.6




Systems Design Review, SDR

4.3

(Validation)

(1).
(Trade-off Study)

46



Preliminary Design Review, PDR

(2).

Critical Design Review, CDR

a7



(3). /

(4). /

(5).

(6).



4.4
(1).

(2).

(FMS)

(3).

(4).

(5).

(6).

49

(FMS)

20%~30%



5.1

50

(Outsourcing)



e-Collaboration)

5.2
(1).

(2).
(3).

5.3
(1).

( GE

51

(Business Model)

(e-Engineering &



(2).

(3).

52



10.

11.

12.

13.

14.

15.

16.
17.

() . - (Benjamin Gomes-Casseres)

2001 1

http://www.csd.org.tw/activity/h0/introduce/frame.htm

1990
/ /
2002 11
- , 90.09
(
,81.6.1) , 89.1
(
83.12.4) 89.1

hittp://www.erai.org.tw/default.asp

Carol Ann McDevitt, Eric C.Cahitl;-and Craig Stambaugh, 2003,

System-Level Application of.the Evolutionary Product Devel opment
Process to Manufactured Goods, Systems Engineering, Vol. 7, No.2,2004
Engineering Management, MIL-STD-499A, 1 May 1974

|EEE Standard for Application and Management of the Systems
Engineering Process, |IEEE Std 1220-1998, Approved 8 December 1998
Introduction to Systems Engineering, Boeing Training Course, August
2003

Processes for Engineering a System ANSI/EIA-632-1998, Approved 7
January 1999

Systems Engineering Handbook, INCOSE, July 2000

Systems Engineering Capability Model, EIA/IS-731 Release 17 Jan 1999
Systems engineering — System life cycle processes ISO/IEC FDIS
15288 2002(E)

53



