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Stage 2: Generate rows of data to negate a constraint
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ARRIVE TIME TIME,
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CHECK(MEAL IN (’B’, ’L’, ’D’, ’S’))
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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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Goals and Stages of Test Data Generation

CREATE TABLE Flights(
FLIGHT ID CHAR(6) NOT NULL,
SEGMENT NUMBER INT NOT NULL,
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DEST AIRPORT CHAR(3),
ARRIVE TIME TIME,
MEAL CHAR(1),
PRIMARY KEY(FLIGHT ID, SEGMENT NUMBER),
CHECK(MEAL IN (’B’, ’L’, ’D’, ’S’))
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Types, primary and foreign keys, UNIQUE, NOT NULL, and CHECK
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Test Data Generation

Goals and Stages of Test Data Generation

CREATE TABLE Flights(
FLIGHT ID CHAR(6) NOT NULL,
SEGMENT NUMBER INT NOT NULL,
ORIGINAL AIRPORT 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’))
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See the paper for more details about the computation of fitness
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Test Data Generation

Alternating Variable Method

Vi
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Use the defaults to form the initial values of the INSERT variables
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Test Data Generation

Alternating Variable Method
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Use pattern moves to accelerate the improvements in fitnessAVM terminates when the fitness is zero or an exploration cycle failsRestart AVM with random column values when an exploration cycle fails
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Mutation Operators for Schemas

CREATE TABLE Flights(
FLIGHT ID CHAR(6) NOT NULL,
SEGMENT NUMBER INT NOT NULL,
ORIGINAL AIRPORT 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’))

);
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ARRIVE TIME TIME,
MEAL CHAR(1),
PRIMARY KEY(FLIGHT ID, SEGMENT NUMBER),
CHECK(MEAL IN (’B’, ’L’, ’D’, ’S’))

);

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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Mutation Operators for Schemas

Primary Keys: Remove, replace, and add column operators

CREATE TABLE Flights(
FLIGHT ID CHAR(6) NOT NULL,
SEGMENT NUMBER INT NOT NULL,
ORIGINAL AIRPORT CHAR(3),
DEPART TIME TIME,
DEST AIRPORT CHAR(3),
ARRIVE TIME TIME,
MEAL CHAR(1),
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Mutation Operators for Schemas
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NOT NULL: Reverse the status for all non-primary key columns
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Relational Schema Mutation

Mutation Operators for Schemas

CREATE TABLE FlightAvailable (
FLIGHT ID CHAR(6) NOT NULL,
SEGMENT NUMBER INT NOT NULL,
FLIGHT DATE DATE NOT NULL,
ECONOMY SEATS TAKEN INT,
BUSINESS SEATS TAKEN INT,
FIRSTCLASS SEATS TAKEN INT,
PRIMARY KEY(FLIGHT ID, SEGMENT NUMBER),
FOREIGN KEY(FLIGHT ID, SEGMENT NUMBER)
REFERENCES Flights(FLIGHT ID, SEGMENT NUMBER)

);

Foreign Keys: Remove each column from the key
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Relational Schema Mutation

Calculating the Mutation Score

MD =
|K ∪ Q|
|K ∪ N|
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http://www.schemaanalyst.org
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