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Modeling Safety Requirements of ISO26262 using Goal Trees and
Patterns

TosHIAKI AOKI! KRIANGKRAI TRAICHAIYAPORN! YUKI CHIBA! MASAHIRO MATSUBARAZ
MASATAKA NisHIZ2 FUMIO NARISAWAZ2

Abstract: In ISO 26262, safety requirements are constructed from general goals to be achieved into system,
hardware and software requirements step by step. Such stepwise construction of the saftey requirements
allow us to confirm that the system realizes the goals by making them traceable. The traceability also helps
us to exhaustively extract requirements which are necessary to achieve safety. On the other hand, it depends
on the quality of the documents. If the documents contain ambiguities, contradictions and many of require-
ments are missing, those lead to the unsafety of the system. We conducted a case study to make safety
requirements in which traceability of the requirements is realized using the goal tree of KAOS. Although the
document is still under construction when we analyzed it, we found many of implicit assuptions missing and
ambigous requirements. To solve this problem, we proposed a method to describe the safety requirements
based on the goal tree and its patterns. Then, we confirmed the effectivenes of the method by applying it to
an electronic power steering system. In this paper, we show the proposed mentod and the case study of the
electronic power steering system.

Keywords: Functional safety, safety requirements, goal-oriented analysis, automotive systems
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G1 System shall make transition to 'Manual Steering’
If failure of voltage supplied to Current Control Unit
has been detected.

CCU.VoltFailureDetected = S.State = ’Manual
Steering’

G2 Demand for transition to 'Manual Steering’ shall be
sent to ECU Processing Unit if failure of voltage sup-
plied to Current Control Unit has been detected.
CCU.VoltFailureDetected =  DF.Send(’Manual
Steering’, DF, MPU)

G3 Demand for transition to 'Manual Steering’ shall be
sent without failure.
DF.SendWithoutFaulure("Manual
MPU)

G4 Demand for transition to 'Manual Steering’ shall be

Steering’, DF,

received if it is sent without failure.
(DF.Send(’Manual  Steering’, DF, MPU) A
DF.SendWithoutFaulure ("Manual Steering’, DF,
MPU)) = DF.Received(’Manual Steering’, MPU)

G5 System shall make transition to 'Manual Steering’ if
Demand for transition to 'Manual Steering’ shall be
received.

DF Received('Manual Steering’, MPU) = S.State =
"Manual Steering’

G6 Demand for transition to ’Manual Steering’ shall be
sent to ECU Processing Unit if failure of voltage sup-
plied to inverter has been detected.
Inv.VoltFailureDetected = DF.Send(’Manual Steer-
ing’, DF, MPU)
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GT7 Demand for transition to ’Manual Steering’ shall be

sent to ECU Processing Unit if failure of voltage sup-
plied to Pre-driver has been detected.
PD.VoltFailureDetected = DF.Send("Manual Steer-
ing’, DF, MPU)

G8 failure of voltage supplied to Current Control Unit

has been detected if failure of voltage supplied to in-
verter or Pre-Driver has been detected.

CCU.VoltFailureDetected &
(Inv.VoltFailureDetected || PD.VoltFailureDetected)

G9 System shall make transition to 'Manual Steering’ if

Pre-Driver stops.
PD.Status = ’Stop’ = S.State = 'Manual Steering’

G10 ECU Processing Unit shall send 'Stop Demand’ to

Pre-Driver if ECU Processing Unit has received de-
mand for transition to Manual Steering.
DF.Received(’Manual  Steering’, MPU) =
PD.Send(’Stop Demand’, MPU, PD)

G11 Pre-Driver shall stop according to ’Stop Demand’.

PD.Received("Stop Demand’, PD) = PD.Status =
"Stop’
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