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Test-Goal Specification

 Statement Coverage

 Cover each statement with a test case

 Test case consists of

 Input vector

 Test oracle

 SPL test-goal coverage:

 Each test goal has to be covered
by at least one test case

in every product where it is reachable
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Test Goals

1 𝑡𝑟𝑢𝑒

𝑡𝑟𝑢𝑒

9 𝑡𝑟𝑢𝑒

¬𝜑 ∧ 𝐺𝑅

10 𝑥 > 𝑦

¬𝜑 ∧ 𝐺𝑅

13 𝑥 > 𝑦 ∧ 𝑎 = 𝑥

¬𝜑 ∧ 𝐺𝑅

𝑥, 𝑦, 𝑧 = (1,0,2)
¬𝜑 ∧ 𝐺𝑅

1

4 9
𝑥 ≥ 𝑦

5 7

𝑥 < 𝑦 𝑥 > 𝑦 𝑥 ≤ 𝑦

𝑎 ≔ 𝑥 𝑎 ≔ 𝑦

𝑎 ≔ 𝑦 𝑎 ≔ 𝑥

𝐿𝐸 𝐺𝑅

𝑃𝐿𝑈𝑆 𝑀𝐼𝑁𝑈𝑆

𝑧 ≔ 𝑧 + 𝑎 𝑧 ≔ 𝑧 − 𝑎

10 12

13

1715

19

¬𝜑

15
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

𝑥 > 𝑦 ∧ 𝑎 = 𝑥

19 𝑥 > 𝑦 ∧ 𝑎 = 𝑥
∧ 𝑧1 = 𝑧0 + 𝑎

¬𝜑 ∧ 𝐺𝑅 ∧ PLUS

𝑥, 𝑦, 𝑧 = (1,0, 2)
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

CFA ARG
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Complete SPL Test Suite

1

4 9
𝑥 ≥ 𝑦

5 7

𝑥 < 𝑦 𝑥 > 𝑦 𝑥 ≤ 𝑦

𝑎 ≔ 𝑥 𝑎 ≔ 𝑦

𝑎 ≔ 𝑦 𝑎 ≔ 𝑥

𝐿𝐸 𝐺𝑅

𝑃𝐿𝑈𝑆 𝑀𝐼𝑁𝑈𝑆

𝑧 ≔ 𝑧 + 𝑎 𝑧 ≔ 𝑧 − 𝑎

10 12

13

1715

19
𝑔1 𝑔2

𝑔6

𝑔4

𝑔3

𝑔5

𝒈𝟏 𝒈𝟐 𝒈𝟑 𝒈𝟒 𝒈𝟓 𝒈𝟔

𝑷𝟏 𝑡𝑐1 𝑡𝑐3′ 𝑡𝑐1′

𝑷𝟐 𝑡𝑐2 𝑡𝑐2′ 𝑡𝑐4′

𝑷𝟑 𝑡𝑐3 𝑡𝑐3′ 𝑡𝑐1′

𝑷𝟒 𝑡𝑐4 𝑡𝑐2′ 𝑡𝑐4′

𝑃1: 𝑃𝐿𝑈𝑆 ∧ 𝐿𝐸
𝑃2: 𝑃𝐿𝑈𝑆 ∧ 𝐺𝑅
𝑃3:𝑀𝐼𝑁𝑈𝑆 ∧ 𝐿𝐸
𝑃4:𝑀𝐼𝑁𝑈𝑆 ∧ 𝐺𝑅

CFA
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Complete SPL Test Suite

1

4 9
𝑥 ≥ 𝑦

5 7

𝑥 < 𝑦 𝑥 > 𝑦 𝑥 ≤ 𝑦

𝑎 ≔ 𝑥 𝑎 ≔ 𝑦

𝑎 ≔ 𝑦 𝑎 ≔ 𝑥

𝐿𝐸 𝐺𝑅

𝑃𝐿𝑈𝑆 𝑀𝐼𝑁𝑈𝑆

𝑧 ≔ 𝑧 + 𝑎 𝑧 ≔ 𝑧 − 𝑎

10 12

13

1715

19
𝑔1 𝑔2

𝑔6

𝑔4

𝑔3

𝑔5

𝒈𝟏 𝒈𝟐 𝒈𝟑 𝒈𝟒 𝒈𝟓 𝒈𝟔

𝑷𝟏 𝑡𝑐1 𝑡𝑐3′ 𝑡𝑐1′

𝑷𝟐 𝑡𝑐2 𝑡𝑐2′ 𝑡𝑐4′

𝑷𝟑 𝑡𝑐3 𝑡𝑐3′ 𝑡𝑐1′

𝑷𝟒 𝑡𝑐4 𝑡𝑐2′ 𝑡𝑐4′

𝑃1: 𝑃𝐿𝑈𝑆 ∧ 𝐿𝐸
𝑃2: 𝑃𝐿𝑈𝑆 ∧ 𝐺𝑅
𝑃3:𝑀𝐼𝑁𝑈𝑆 ∧ 𝐿𝐸
𝑃4:𝑀𝐼𝑁𝑈𝑆 ∧ 𝐺𝑅

TC Presence

Condition

𝑡𝑐1 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

𝑡𝑐1′ 𝐺𝑅

CFA
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Ongoing Work: ARG Reuse

1 𝑡𝑟𝑢𝑒

𝑡𝑟𝑢𝑒

9 𝑡𝑟𝑢𝑒

¬𝜑 ∧ 𝐺𝑅

10 𝑥 > 𝑦

¬𝜑 ∧ 𝐺𝑅

13 𝑥 > 𝑦 ∧ 𝑎 = 𝑥

¬𝜑 ∧ 𝐺𝑅

1

4 9
𝑥 ≥ 𝑦

5 7

𝑥 < 𝑦 𝑥 > 𝑦 𝑥 ≤ 𝑦

𝑎 ≔ 𝑥 𝑎 ≔ 𝑦

𝑎 ≔ 𝑦 𝑎 ≔ 𝑥

𝐿𝐸 𝐺𝑅

𝑃𝐿𝑈𝑆 𝑀𝐼𝑁𝑈𝑆

𝑧 ≔ 𝑧 + 𝑎 𝑧 ≔ 𝑧 − 𝑎

10 12

13

1715

19

¬𝜑

15
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

𝑥 > 𝑦 ∧ 𝑎 = 𝑥

19 𝑥 > 𝑦 ∧ 𝑎 = 𝑥
∧ 𝑧1 = 𝑧0 + 𝑎

¬𝜑 ∧ 𝐺𝑅 ∧ PLUS

𝑥, 𝑦, 𝑧 = (1,0, 2)
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

CFA ARG

[Information Reuse for Multi-goal Reachability Analyses. Dirk 
Beyer, Andreas Holzer, Michael Tautschnig, and Helmut 
Veith. In Proc. ESOP, Springer, 2013]
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Ongoing Work: ARG Reuse

1 𝑡𝑟𝑢𝑒

𝑡𝑟𝑢𝑒

9 𝑡𝑟𝑢𝑒

¬𝜑 ∧ 𝐺𝑅

10 𝑥 > 𝑦

¬𝜑 ∧ 𝐺𝑅

13 𝑥 > 𝑦 ∧ 𝑎 = 𝑥

¬𝜑 ∧ 𝐺𝑅

1

4 9
𝑥 ≥ 𝑦

5 7

𝑥 < 𝑦 𝑥 > 𝑦 𝑥 ≤ 𝑦

𝑎 ≔ 𝑥 𝑎 ≔ 𝑦

𝑎 ≔ 𝑦 𝑎 ≔ 𝑥

𝐿𝐸 𝐺𝑅

𝑃𝐿𝑈𝑆 𝑀𝐼𝑁𝑈𝑆

𝑧 ≔ 𝑧 + 𝑎 𝑧 ≔ 𝑧 − 𝑎

10 12

13

1715

19

¬𝜑

15
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

𝑥 > 𝑦 ∧ 𝑎 = 𝑥

19 𝑥 > 𝑦 ∧ 𝑎 = 𝑥
∧ 𝑧1 = 𝑧0 + 𝑎

¬𝜑 ∧ 𝐺𝑅 ∧ PLUS

𝑥, 𝑦, 𝑧 = (1,0, 2)
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

CFA ARG

[Information Reuse for Multi-goal Reachability Analyses. Dirk 
Beyer, Andreas Holzer, Michael Tautschnig, and Helmut 
Veith. In Proc. ESOP, Springer, 2013]
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Ongoing Work: ARG Reuse

1 𝑡𝑟𝑢𝑒

𝑡𝑟𝑢𝑒

9 𝑡𝑟𝑢𝑒

¬𝜑 ∧ 𝐺𝑅

10 𝑥 > 𝑦

¬𝜑 ∧ 𝐺𝑅

13 𝑥 > 𝑦 ∧ 𝑎 = 𝑥

¬𝜑 ∧ 𝐺𝑅

1

4 9
𝑥 ≥ 𝑦

5 7

𝑥 < 𝑦 𝑥 > 𝑦 𝑥 ≤ 𝑦

𝑎 ≔ 𝑥 𝑎 ≔ 𝑦

𝑎 ≔ 𝑦 𝑎 ≔ 𝑥

𝐿𝐸 𝐺𝑅

𝑃𝐿𝑈𝑆 𝑀𝐼𝑁𝑈𝑆

𝑧 ≔ 𝑧 + 𝑎 𝑧 ≔ 𝑧 − 𝑎

10 12

13

1715

19

¬𝜑

15
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

𝑥 > 𝑦 ∧ 𝑎 = 𝑥

19 𝑥 > 𝑦 ∧ 𝑎 = 𝑥
∧ 𝑧1 = 𝑧0 + 𝑎

¬𝜑 ∧ 𝐺𝑅 ∧ PLUS

𝑥, 𝑦, 𝑧 = (1,0, 2)
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑃𝐿𝑈𝑆

17
¬𝜑 ∧ 𝐺𝑅 ∧ 𝑀𝐼𝑁𝑈𝑆

𝑥 > 𝑦 ∧ 𝑎 = 𝑥

CFA ARG

[Information Reuse for Multi-goal Reachability Analyses. Dirk 
Beyer, Andreas Holzer, Michael Tautschnig, and Helmut 
Veith. In Proc. ESOP, Springer, 2013]


