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On the Integration of Systems Design and Systems Safety

Processes from an Integrated Data Model Viewpoint
Young-Min Kim" - Jae~Chon Lee"
"Dept. of Systems Engineering, Ajou University

Abstract

The issues raised so far in the development of safety—critical systems have centered on how effectively the
safety requirements are met in systems design. The systems are becoming more complex due to the increasing
demand on the functionality and performance. As such, the integration of both the systems design and systems
safety processes becomes more important and at the same time quite difficult to carry out. In this paper, an
approach to solving the problem is presented, which is based on an integrated data model. To do so, the data
generated from the inputs and outputs of the systems design and systems safety processes are analyzed first.
The results of analysis are used to extract common attributes among the data, thereby making it possible to
define classes. The classes then become the cores of the interface data model through which the interaction
between the two processes under study can be modeled and interpreted. The approach taken has also been
applied in a design case to demonstrate its value. It is expected that the results of the study could play a role
of the stepping stone in extending to the architecture development of the integrated process.

Keywords : Systems Engineering, Systems Design, Systems Safety, Data Models, Attributes, Classes,
Interface Models, Safety—Critical Systems
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<Figure 1> A view on a virtual zone for interfacing
between the systems design and systems safety
processes

ueb g BEAs" AAGA] Sl
g Fo]xz I7E T8 A ool wiel Aldls
T/d8ks oh AlElE ] A% -84 (Interoperability)
S 5 o] Weke Fol JAEHolamRY LAY =
wAE ddsh] flal vaER A dds]
AL Atk

F: AAl Skl g Rdaeh uSdxey
Bl S AlalE Qb SA] Al
of el AlHsl AW HaL Atk b TA] AlLFe]
G Al="o® Q1% Afar) A A] Q1F %
= e T AaEE ddon o]dh AlA
doll= uSHE, A FIAA, AR 2 At %

< WY EFAEEE0] ol R3]

JHATA Al=gle] A gHF7] AAGANA Al
FIkd deate] e 7149l EHeldAE 5
Aol gk AARES Fell A" R S
Ag o] Fauolxjof & Holth dAA NFEd
b T AlAEe b dgol tiRE, Al AAd
AelM el 71554 S ol 23S T, H
bl e » w

|
AATH2I[7]. o1
L

WA vEhu AsEgEe] Be gos i &
Sa} ek QAT wep, AzdEet
o} Azsglold Eeasele] B3

R HAFA A2w] HAe
a5

ol

o
c

)
ki
o
o
o
o
-

<Figure 2> Mapping from a Data or a Model-Model
to an Interface-Model
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[Systems Engineering Design Process]
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[System Safety Process] -~

<Figure 3> Comparison of data attributes from the
inputs and outputs of the processes
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<Figure 4> A conceptual diagram representing the

objectives of the paper
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<Figure 6> The integrated process model related to the current studyl[7]
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<Figure 7> Analysis of the artifacts obtained by carrying out the activities of systems design and systems

safety processes
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<Figure 8> The resultant integrated data model representing the interaction between the systems design and

systems safety processes
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<Table 1> A set of classes and their attributes
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3. Data Modeling
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<Figure 9> Data linkages existing between the integrated process model and data model
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<Figure 10> Construction of data interface model for the integrated process based on data model classes
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