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What are the effects of the test case length?

o Costs

» Test case generation costs
» Test execution costs

» Fault detection ability

» Coverage
o Mutation score
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What are the effects of the test case length?

o Costs

» Test case generation costs
» Test execution costs

» Fault detection ability

» Coverage
o Mutation score

» What is preferrable - many short test cases or fewer longer
test cases?
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Test case generation with model checkers

Test +
coverage info
predicates generator

| Coverage B |
Criteria [ Trap i Counter
1 g9l example

| property
| never(tp) | Cex =
SPECIFICATION | | sequence
of states
that cover

Model
checker
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» Specifications:
o Safety Injection System (SIS)
e Cruise Control
CruiseContSpec.ssl : tDesired5peed

I Table Edit W¥View Tools
Name [tDesiredSpeed Table Type Ewvent
class Term Mode Class ncCruise
Events
AFCDURCmLever = const)

kStartIncel

ATimLever = const) WHENM mIgnon
AMND mEngRunning aMWD NOT mBrake

Override MEVER

tDesiredSpeed” =

mSpead”
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» Specifications:
o Safety Injection System (SIS)
e Cruise Control
» Coverage criteria:
o Mutation, MCDC, Transition Pair, Pairwise
o« MCDC
o AG _‘(Oé A (’YC,FaIse D ’YC,True) N\ C)

* AG —(a A (v¢,Faise @ ve,Tue) N —C)
e Transition Pair

e AG _l((Oé1 VAN ’y1) A EX (Oéz VAN ’)/2))
o Mutation

o AG -(anN (Mo 7))
» Pairwise

o AG —l(V1 =viA Vo = V2)
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» Specifications:
o Safety Injection System (SIS)
e Cruise Control

» Coverage criteria:
o Mutation, MCDC, Transition Pair, Pairwise

o Model Checker:
» NuSMV, symbolic model checker
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» Specifications:
o Safety Injection System (SIS)
e Cruise Control

» Coverage criteria:

o Mutation, MCDC, Transition Pair, Pairwise
» Model Checker:

» NuSMV, symbolic model checker
» For each spec, for each criterion:

Create 1 test case for 1 trap property
Create 1 test case for 2 trap properties

Create 1 test case for all trap properties
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Cruise, Mutation
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Cruise, Mutation
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Minimization
o Minimal = no test case can be dropped wrt. test objective

» Many different heuristics have been proposed

» Applied heuristic:

o Order test cases by number of satisfied test requirements
» Pick test case that satisfies most test requirements
» Remove covered test requirements
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Cruise, Mutation
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Monitoring

o Switch between test generation and test requirement
checking

» Drop already covered test requirements

» Generate new test cases only for uncovered test
requirements

» Does not guarantee minimality

)
Gordon Fraser _



Cruise, Mutation
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SIS, Mutation
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SIS, Mutation
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SIS, Mutation
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SIS, Mutation
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SIS, Transition Pair
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» Test generation

» Reduction for monitoring + long tests
» Long tests avoid duplicates — less post-processing
o Other than that, little effect
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» Test generation

» Reduction for monitoring + long tests
» Long tests avoid duplicates — less post-processing
o Other than that, little effect

e TJest execution

o Smallest total length: Long + monitoring
» Increase in number of unique tests
» Negative effect on minimization
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Cruise, Individual test cases
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Cruise, Individual test cases
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Cruise, Individual test cases
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Cruise, Individual test cases
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Cruise, Individual test cases
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SIS, Test suites
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SIS, Test suites
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SIS, Test suites
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SIS, Test suites
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o Longer test cases — slightly higher mutation
score+coverage

» Very long test cases — little improvement over not so long
test cases

» No decrease in mutation score even when size/length are
reduced (e.g., monitoring + long)
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o Restrictions

o Determinism

o Observability

e Infinite execution
» Fully connected

» Influence of test generation method?
» Effects of larger specifications?
» Effects on real faults?
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o Are longer tests cheaper?

No, if minimization is applied

No, for not-quite-so-long test cases

Yes, in terms of number of test cases

Yes, in terms of total length

» Are longer tests better at detecting faults?
o A Dbit.
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o Are longer tests cheaper?
e No, if minimization is applied
» No, for not-quite-so-long test cases
» Yes, in terms of number of test cases
e Yes, in terms of total length

» Are longer tests better at detecting faults?
o A Dbit.

» Thank you for your attention!
» Questions?
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Cruise, Mutation

2 1000 ¢
: _
% L
S 100 |
o _
@ ]
o 10 ¢
5 -
@)

5

E 1

7 Total
Unique ======-
E PR Minimized =
4 ™. Monitored e
Ll NG
1 10 100 1000 1000

Average test case length (log)

e

[ |
Gordon Fraser _



Cruise, TP
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Cruise, MCDC
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Cruise, Pairwise
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SIS, Mutation
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SIS, TP
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SIS, MCDC
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SIS, Pairwise
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Cruise, Mutation
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Cruise, TP
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Cruise, MCDC
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Cruise, Pairwise
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SIS, Mutation
g 10000 F——————
= C
"é) - '0"~~...
Q 1000 E_ "' e ————— e E
O : !
> ' Total
(/)]
+ 100 £ Unique ==-==-- E
9 : Minimized ]
© i Monitored 1
° 10 ] e
= 10 100 100C

Average test case length (log)

" [ |
Gordon Fraser _



SIS, TP
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SIS, MCDC
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SIS, Pairwise
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Cruise, sample run
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Cruise, Mutation
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Cruise, TP
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Cruise, MCDC
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Cruise, Pairwise
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SIS, Mutation
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SIS, TP

a

1 L -

% 095 L e L L L 4
0

®) 09 - =
®

0.85 =

0.8 L

10 100 100C

Average test case length (log)

" [ |
Gordon Fraser _



SIS, MCDC
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SIS, Pairwise
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Cruise
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