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Abstract

With the scope of applying computer software expanding, its status and importance are gradually
enhanced and prominent, especially in the aerospace field which has high reliability and safety requirement,
how to ensure the quality of software has become the focus of the current works. Requirements phase, as
the true sense of the beginning of the software development work, are most closely to other software
development processes. And the requirements elicitation as the basis work and important part of the
requirements engineering, its quality directly affects the quality of software design and then
influence and determine the quality of software code, Until the final quality of the whole
system. There are many safety-related standards existing for developing safety-critical
systems. Despite the high number, we can hardly find a mature way to guide us to carry out
safety-related work during the software requirements phase.

The objective of this research is to propose an effective and operable framework which
combines with the existing software engineering process well, software organizations can
generate and classify software safety requirements to guide their following development
process. In order to solve this problem, at first this paper provides a framework for software
safety requirements analysis work and identifies the basic strategy and specific work of
software safety requirements analysis in different software development processes. Then for
software safety requirements elicitation, the core part of software safety requirement analysis
work, this paper makes in-depth study from two aspects: idea and methods of software safety
requirements analysis. In the aspect of achieve generic aviation software safety requirements,
this paper develops the list of generic software safety requirements and provides clear cutting
steps of generic software safety requirements; in the aspect of achieve specific software
safety requirements, this paper considers both software safety requirements flow-down
analysis and software safety influence analysis and provides the specific ideas and
implication steps. Besides, for the key analysis methods applied in the software safety
requirements elicitation work, this paper describes in details from the aspects of principle,
aim, steps and so on.

Finally, we apply this set of ideas and methods to engine control system control software,

modeling and analysis in detail and generate generic and specific software safety requirement
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based on the results of analysis, which verifies the correctness and validity of this method.
Key Words: Requirements Elicitation, Requirements Analysis, Requirement

Engineering, Software safety, Safety-Critical, Safety analysis, Airworthiness
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£, 1 ROM,EPROM,EEPROM EG AN A755) MIA] a2 i) 0. P RMORIE LA, X
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5 By 22 4 AR AT R ANGRAUE 2 o AT R 35 A N AT EUNER RS A5 B0 T A R
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WAL BRI EA TR, SHIAEEINE, EESH LT b
1) NSTS 19943, Command Requirements and Guidelines for NSTS Customers.

2) STANAG 4404 (Draft), NATO Standardization Agreement (STANAG) Safety
Design Requirements and Guidelines for Munition Related Safety-Critical Computing
Systems.

3) EWRR 127-1, Range Safety Requirements - Western Space and Missile Center,
Attachment-3, Software System Design Requirements. See Section 3.16 Safety-Critical
Computing System Software Design Requirements.

4) AFISC SSH 1-1, System Safety Handbook - Software System Safety, Headquarters
Air Force Inspection and Safety Center.

5) EIA Bulletin SEB6, A System Safety Engineering in Software Development
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(Electrical Industries Association).

6) Underwriters Laboratory - UL 1998, Standard for Safety - Safety-Related Software,
January 4th, 1994,

7) NUREG/CR-6263 MTR 94W0000114, High Integrity Software for Nuclear Power
Plants, The MITRE Corporation, for the U.S. Nuclear Regulatory Commission.
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