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INSERT INTO Ty VALUES (1, Jan-08-99,
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INSERT INTO T, VALUES (true, 'L-20",

INSERT INTO T, VALUES (false, 'L-1",
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Goals and Stages of Test Data Generation

CREATE TABLE Flights(

FLIGHT_ID CHAR (6) NOT NULL,
SEGMENT_NUMBER INT NOT NULL,
ORIGINAL_ATRPORT CHAR(3),
DEPART_TIME TIME,
DEST_AIRPORT CHAR (3),
ARRIVE_TIME TIME,

MEAL CHAR (1),

PRIMARY KEY (FLIGHT_ID, SEGMENT _NUMBER),
CHECK (MEAL IN ('‘B’, 'L’, 'D’, 'S'))
)i
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PRIMARY KEY (FLIGHT_ID, SEGMENT NUMBER),
CHECK (MEAL IN ('B’, 'L’, 'D’, ’S’))
)
[ Stage 1: Generate rows of data to satisfy the integrity constraints ]
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[ Stage 1: Generate rows of data to satisfy the integrity constraints ]
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[ Stage 2: Generate rows of data to negate a constraint ]
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) ;
[ A fitness function computes a numeric value minimized by search ]
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[ Data’s fitness is closer to zero when nearer to a primary key value]
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MEAL CHAR (1),
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CHECK (MEAL IN ('B’, 'L’, 'D’, 'S’"))
)
[ Types, primary and foreign keys, UNIQUE, NOT NULL, and CHECK ]
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[ See the paper for more details about the computation of fitness ]
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Alternating Variable Method

[Use the defaults to form the initial values of the INSERT variables]

Kapfhammer, McMinn, and Wright March 19, 2013

Search-Based Testing of Relational Schema Integrity Constraints Across Multiple Database Management Systems



Introduction Testing Technique Empirical Study Conclusion

(e} oooe (e]e}
(e} (o] 00000 [e]

Test Data Generation

Alternating Variable Method

[Use exploratory moves to determine the correct direction for search]
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[AVM terminates when the fitness is zero or an exploration cycle fails]
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[Restart AVM with random column values when an exploration cycle fails]
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[Use mutation analysis to assess the adequacy of INSERTs and values]
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[Primary Keys: Remove, replace, and add column operators]
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[UNIQUE: Handle in a fashion similar to the primary key operator]
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[NOT NULL: Reverse the status for all non-primary key columns]
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[CHECK: Remove the constraint for each of the checked columns]
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