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The Defence in Depth principle (P65) has been

addressed in this system through the provision of

the following:

* Multiple physical barriers between hazard source
and the environment (see Section X)

* A protection system to prevent breach of these
barriers and to mitigate the effects of a barrier
being breached (see Section Y)

A(EU]TIL]'I' i'mm diverse
forms of evidence
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Hazard HI cannot occur
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Extensive testing has shown
no occurrence of HI
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relating to HI cannot occur
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Safety case
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* GSN(Goal Structuring Notation)
: Safety casel| =&TEE AMAHLE #A5V| 2ot &

cf. CAE (Claims Arguments and Evidence)

Goal

 OFH, AEIE 5 AIAY $40| I QPE/BE

« O : “The system is acceptably safe”

Strategy (Argument)

- Goal S QI3 Tta| ™ QI Maf

o= - - "1

+ O : “Argument over the safety requirement X”

Solution (Evidence)

Goal2 HEH &

Ao =2 T %I\E E'j-l
« O] : “Safety requirement report”

Context, Justification, Assumption
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Goal Strategy Solution
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Context Justification Assumption
GSN 24
C1 G1

System definition

A1
All hazards are
completely identified

Safety case G| X

<} The System is
InContext Of | acceptably safe

LSoIved By

ST
Argument over
all identified hazards

.

All identified hazards
are eliminated or mitigated

Safety Requirement
Report
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Pattern Name

Intent

Also Known As

Motivation

Applicability

Structure (GSN)

Participants

Collaborations

Consequences

Related Pattern

A4 5l

Pattern

)

DEPENDABLE SOFTWARE
LABORATORY

Pattern language

S Al
o™=




Safety case pattern KU {3t

Pattern Structure — ’

. AWM OB GSNS ALS el Optionalty
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S Uninstantiated Entity Undeveloped Entity
. SIXIE] GSN

- O L.

. Multiplicity SHYEGSN 22
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 Optionality enen®
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 Uninstantiated Entity 51 .
: Goal Of2{0]l EHE|0] 82 goalo| QAT A} /X / A ncions ot e /
oo Oi7fs EFHAS IR D AUSS LiEr n |
* Undeveloped Entity G
{Function Y} is safe
: Goal Of2flof| EHE[O] ST goalO| F=7HE Q1 FIH 7} @
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* Feedback loop

. WHEEE =5 RS LIEHY

— - o =

e QM oW IHEEA]l ZF BHAY or 2t iteration AFO|Q]
MEF Ol HHEMQl =5 27 QT Al 0|8 T3t 57| fg
A =
L Feedback Loop
Requirements Require ts G

Traceability analysis between
{A(s) :: DA} and {A(s+1) : DA}

¥

Coding

kA

S

Argument over all elements

are traceable between {A(s)}
and {A(s+1)}

Acceptance

1 iteration n iteration

DA : Development Artifact

SW 7 =2 M| A Feedback Loop Gl H|
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{H(n) :: hazards} is mitigated ‘,._, All hazards are mitigated to
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DA : Development Artifact
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« NuSCPI : Safety case editor + Safety case pattern editor

- Safety case Editor
« Rich Client Platform
« Graphical Modeling Framework (GMF)

- Safety case pattern2| safety case=2| 7| AX 2l QAR ADL Bl safety case 2 X[ &

 Safety case pattern Editor
* Eclipse Plug-in
 Graphical Modeling Framework(GMF)

« Pattern structure + Pattern language =4 X| &l
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Fle Edt Disgum  Sewch Bun Window Hep
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) safetyCasegs —
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Pattemstructure Hazard mitigation pattem
Pattern Name and
6l Classification
15 - target SW} is
acceptable safe from a potentia The intent of this pattemn is to provide a decomposition for the acceptability of software by managing software/system level hazards.
hazard
Intent
A ’ Also Knows As
Navgate >
e >
Argument; ’;’“"“’fd“f s Fzards n safey-crtcal softare should be managed o eliminsted o acceptabl lvel. The motation of this pater i o dentry the
Edit > ire acceptable manaq the hazards in by g Hazard mitigaticn receives much attention from safety engineers, the

3 Delete from Model Motivation pattern structure of hazard mitigation is already pmpn&ed befme several researches. This pattern was developed with additional information rather

e R than existed hazard related patterns.

& sy

G The applicability of this pattern is not limited the sub-module of other patterns. It can be applied any software for hazard mitigation. It also ~
: [) contains hazard identification structure for hazard management
Applicability
L (Necessary Context)

@ > .
Wizarde ’ 6 This patter has one top goal and several strategies, sub-goals and sub-module structure. Hazard identification structure composes the sub- Py
[ modules. It has herizontal cheice structure about hazard mitigation also.

Load Rescurce TV Participants
[T Show Propertuss View {H(n) - hazardg) in (TS} is mitigated to accept G1: The top-level goal of this pattern is to identify that the software can be free of hazards. Free from hazards is an important property for safety ,
fR— mitigated to accept
Suppothy Supporthy -
Collaborations
Supportby
‘After instantiating this pattern, selecting sub-goals preceed for supporting ST ~
€ ib-module about hazard also should be structured in this pattern. This hazard identification module s an important to get
grounds of the hazard management v
Supporty -
. . Implementation
Suppartby Supportby
Supportby Supportdy
52 53 s s Sample Text
Argument over () is A Argument over hazards are
rqument over (H() is sgument over all hazards are
';‘"‘lﬂ‘““ by o) - dversty ‘mitiagted/controlled by (M(n) mitgated by dverstty mitigated;controlled by =
v ‘mitqation mechanism) appropriate mechanisms -
o
HorizonTalTest scpattern Related Pattern
TopLevelSSAPscpattern
Apply
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