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Abstract

Modern systems development becomes more and more complicated due to the need on the

ever—increasing capability of the systems. In addition to the complexity issue, safety concern is also

increasing since the malfunctions of the systems under development may result in the accidents in both

the test and evaluation phase and the operation phase. Those accidents can cause disastrous damages if

explosiveness gets involved therein such as in weapon systems development. The subject of this paper

1s on how to incorporate safety requirements in the design of safety—critical systems. As an approach,

a useful system structure using the method of design structure matrix (DSM) is studied while reflecting

the need on systems safety. Specifically, the effects of system components failure are analyzed and

numerically modeled first. Also,

the system components are identified and their interfaces are

represented using a component DSM. Combining the results of the failure analysis and the component

DSM leads to a modified DSM. By rearranging the resultant DSM, a modular structure is derived with

safety requirements incorporated. As a case study, application of the approach is also discussed in the

development of a military UAV plane.
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[Figure 2] Interfaces between systems design and safety analysis [5].
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<Table 1> The failure likelihood and associated
guideline by US Department of Transportation
[12].

. = E4 ARRHE =) AlAEL U
A AR e
AP 7F "gAiA 7o 107 AJZHoat
Frequent A
U m(yrEA wA)

A ZH 2R AJ7o] 10°A17E

Probable | B oAfol L 10°A17t mjoty wj(y1wist
uHA)

AP 7F BPEAI7EO] 10°A17F o]Atol 1

Occasional | C

=2
10°A1ZF ojeted mj(7}8 W)
2 10°A]7F o] Afo] 12
10°A1ZF 0] gt o
(AfAIX, 22800 30)
AL 2 g AIztel 10°A13E oY

(730, 24 X)

Remote D

Improbable | E

<Table 2> Risk grades describing the failure
severity of system components.
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<Table 3> An example worksheet to evaluate the failure severity of system components.
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