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Motivating Example

1. The lights must never be green simultaneously.

2. If a car is waiting, f eventually turns true.

3. If no car is waiting, h eventually becomes true.

4. A picture is taken if a car does a head start.
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Φ = 𝐺 ¬𝑓 ∨ ¬ℎ ∧ 𝐺 𝑐 → 𝐹𝑓 ∧ 𝐺 ¬𝑐 → 𝐹ℎ ∧ 𝐺[ ¬𝑓 ∧ 𝑋 𝑐 ∧ 𝑓 ∧ 𝑋¬𝑐 ↔ 𝑋𝑋𝑝]

(1) (2) (3) (4)



“Good” Tests

 Challenge: what are good test cases?

 Many coverage metrics have been proposed

 Fault based: Tests should reveal certain faults

 Assume “almost”-correct system under test (SUT)

 Simple faults (flip, stuck-at-0, …) at single outputs

 Faults can be permanent or transient 

 Tests must cause a specification violation for these 

faults

 Tests will also reveal other faults
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Goal

 From temporal logic specifications

 Test goals: certain faults must result in specification 

violation

 Enforces test goals for every implementation using 

adaptive test strategies 
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Test Case Generation Approach

Input: I

Output: O

Output‘ (not observable): I‘, O‘

𝛿(I,I‘,O,O‘) … fault model

Φ𝑐𝑜𝑟𝑟(I‘,O‘) … specification of correct system behavior

Φ𝑜𝑏𝑠(I,O) … observable behavior w. r. t. the specification

𝛿⋀ Φ𝑐𝑜𝑟𝑟 → ¬Φ𝑜𝑏𝑠
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Fault models

 Frequency

 Permanent fault (globally)

 From some point on permanent (eventually globally)

 …

 Occurs only once (eventually)

 Fault description

 Bit flip (𝑜𝑖↔ ¬𝑜𝑖
′)

 Stuck at zero/one (𝑜𝑖= 0/1)

 Delayed signal (𝑋 𝑜𝑖 ↔ 𝑜𝑖
′)

 …
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Motivating Example – Test Strategy
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AMBA

10



Door locked with a PIN
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Conclusion

 Automatic generation of adaptive test strategies from 

temporal logic specifications

 Independent from implementation details

 No complete information necessary

 Discovers faults that are described in the fault model
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Thank you for your attention 
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