PG} 7]1F] H3E WAY L2ZEJ o GYAH Fx}
et

A Proposal for Unit Testing Procedure of Embedded Software
Complied with Safety Assessment Criteria
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Jeong-Hoon Jang Won-Taek Lee Ju-Su Jang

ABSTRACT

Recently, an important physical device of transportation, such as car, railroad, ship and aircraft
has changed into electronic control unit. According to accident reports, the most of car accidents
are caused by faults of embedded software loaded to computer control unit. The facts implies
that the test to find defects in embedded software haven't performed sufficiently. As a result, it
is necessary to establish the test procedures of embedded software based on safety assessment
criteria. The objective of this proposal is to provide a unit test procedure complied with the
safety assessment criteria for the embedded software. In addition, an effective unit testing
procedure and defect analysis methods are proposed and a testing procedure using a safety
criteria built-in tool is presented.
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2. WAY AZEdols A
2.1 Functional Safety
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Software Integrity Level | Probability of a dangerous failure per hour
SIL-4 > 107 to <10°°
SIL-3 > 107 to <1077
SIL-2 > 107" to <107°
SIL-1 > 107° to <107
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Software Safety Level A|2E A 27
A Catastrophic
B Hazardous/Severe-Major
C Major
D Minor
E No Effect
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3.1 IEEE 829: Software Test Documentation
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ORGANIZATIONAL TEST PROCESS

TEST MANAGEMENT PROCESSES

LEST
MONITORING &
CONTROL

TEST
PLANNING

"EEST
COMPLETION

FUNDAMENTAL TEST PROCESSES

TEST TEST TEST
ENVIRONMENT EXECUTION INCIDENT
SET-UP REPORTING

TEST DESIGN &
IMPLEMENTATION

[28 1] ISO/IEC 29119 H|AE EZ2AXA FAHE

3.3 TMMI (Test Maturity Model Integration)
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HXE 374
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4.2 Design Review
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4.3 Code Review
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4.5 Unit Test
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4.6 Target Testing

Wadd czEedolo] W3 B HAYo] AdE™ A¥ zzago] st=glofel] wHAld
Fefol A el HAETE 7SSt

4.7 Test Verification
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