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2111
(Problem)

(Context)
(Three-Path  Rule)  [1]

2112

W.Cunningham K.Beck
(Smalltalk)

(Patterns and Software Patterns)

(Solution)

[14]

Patterns: Elements of Reusable Object-Oriented Software ~ E. Gamma

(Analysis Patterns) [15]
(Architecture Patterns) [17]

2113

(Result Context)

(Class Diagram)

(Idioms) [16]

[2]

[3]

(Pattern  Name)

(Related Patterns)

(Example)

[4]

Design

(Force)
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M. Grand [18]

2114

(Pattern Name)
(Also Known As)
(Motivation)
(Intent)
(Consequences)
(Related Patterns)
(Known Use)
(Simple Code)
(Applicability)
(Implementation)
(Structure)
(Participants)
(Collaboration)

E. Gamma
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Pattern Operates in > Context
User
Prioritizes
V
Has
v Force
A
Resolves
Problem <Soves —1  Solution
21 [13]
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2117



2118

212

[19]
2121

2122

(Software Requirements Engineering)

(Requirements Elicitation)

(Requirements Analysis)

14



2123 (Requirements Specification)
»
2124 (Requirements Validation)
2125 (Requirements Management)
(Requirements Change)
(Functional Requirements) (Non-Functional Requirements)
3 [20]
1) (Agreed Requirements)
2) (System Specification)
3) (System Models)
2.13 (Safety-Critical System)

[10] |
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[21]

(Risk)
(Accident) (Incident/Near Miss) (Hazard)
6 [
1
2) (Safety Requirements
Specification and Analysis)

3) (Designing for Safety)

4) (Testing)

b) (Certification and Standard)

)

6 (Resource)
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1) (Fault Tree Analysis)
2) (Event Tree Analysis)
3) (Hazards and Operability Analysis)
4) (Failure Modes and Effects Analysis)
5) (State Machine Hazard Analysis)
(Formal Method) [22] t
F. Modugno [23]

Donald Firesmith
[24]
(Safety Constraints)

214 (Safety-Related Requirements)

(Product Requirements)
(Process Requirements)

[21] [11]

61508 (IEC61508) [21]



Hazard Analysis: PHA) [11, 12]

Donald Firesmiith [24]

(Preliminary

22
4

Asset Hoiin Solely Incident Hazard Solely Risk
Requipments Requipments Requiieinents Reqnil entente
1 1 1 1
Pieteel

.1ety.Intolerolile
Requirements
SuU-5

Safety .Critical
Requitements
SiL=-4

Voluolile Assets
Requirements

Delect
s.ifety Incidents
Requirements

Reoctte

Safety - Major
Requitements
SiL=3

Solely Incidents
Requirement*

Safety-Moderate
Requirements

SIL- 2 Requiiemeiits
SIL-0
Solely -Minot
Requirements
SIL- 1
Safety Integrity Level Functional

(SIL) Requirements

22
2141

(Dependability Requirements) [25]

Solely Independent

Non-Solety
Quiality
Requiiements

fteqiiiiemeutSf

Ouoiity
Requiieinents

Interface
Requirements

Doto

i Constraints
Requirements

Molli Mission

System Requipment*
\ <}-
Requirements 1Safety System
Requirements

(Safety Requirements)



) (Protection)
30
2) (Detection)
3) (Reaction)
2.2
2142 (Safety-Significant Requirements)

(Safety
Integrity Level: SIL) [26]

(Safety Requirements
Analysis)



(Catastrophic)
(Critical)
(Marginal)
(Negligible)
5
(Frequent)
(Probable)
(Occasional)
(Remote)
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5) (Improbable)

21
2.2

21 [26]
SEVERITY  Catastrophic ~ Critical Marginal ~ Negligible
PROBABILITY

Frequenct | 3 1 13
Probable 5 5 9 16
Occasional 4 6 il 18
Remote 8 10 14 9
Improbable 2 5 i 2
2.2 [26]
Mishap Risk ~ Mishap Risk Category ~ Mishap Risk Acceptance
Assessment Value Level
1-5 High Component Acquisition
Executive
6-9 Serious Program Executive Officer
10- 17 Medium Program Manager
18-20 Low As directed

2143 (Safety System Requirements)

—_—)
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(Safety Constraints)

2
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2.2
221 Requirements Patterns for Embedded Systems
Cheng [6]
E.Gamma
(Constraints) (Behavior)
(Unified Modeling Language: UML)
1) - (Actuator-Sensor)

2) (Fault Handler)

(Simulation)

. Konrad ~ Betty H.c.

(Design Patterns)
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2.2.2 Requirements Engineering Pattern Structure  Toshihiko Tsumaki [s]

2
) (Inside Structure)
(Goal)

2) (Outsicle Structure)
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2
)
2)
2.2.3 Pattern for the RE Process ~ LarsHagge  Kathrin Lappe [9]
4

1) (Specification Mirrors Project

Structure)
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2) (Provide Specification
Guideline by Reverse Envisioning)
3) (Requirements Index Cards)
4) (Generated Approval Certificate)
)
(Objective)
(Application Area) (Experience)
2)

Pattern-based Reuse of Successful Designs: Usability of Safety-Critical Systems
M. Mahemoff A. Hussey L. Johnton [27]

(Usability)
(Safety-Usability) 5
i\ (Robustness)
)) (Task Efficiency)
3) (Reuse)
4) (User-Computer Communication)
5) (Flexibility)

(Task

Execution) (Task Management) (Machine Control)
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