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* Generation-based testing

o SQLsmith, QAGen [SIGMOD’07], QGEN [VLDB’04] ...

 Mutation-based fuzzing

o Squirrel [CCS'20], PolyGlot [Oakland’21], RATEL [ICSE-SEIP’21] ...
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DISCARD TEMP results in "ERROR: cache lookup failed for type (MariaDB Server
Oll

COLLATE nocase index on a WITHOUT ROWID table UNIQUE. cons.tralnt causgs a
malfunctions query with string comparison

Title: ' Incorrect result on a table scan of a partial index to omit arow in the result set

/ MDEV-21065

Double negation causes incorrect result

ional i Ifunction with UNSIGNED
Bug #95889 ::;:Ic:::nal index seems to malfunction with UNSIG



Existing Works: Differential Testing



Existing Works: Differential Testing

CREATE. ..
SELECT...

WSQLite mll- - Result A

MHS& s> Result B

s Result C

PostgreSQL



Existing Works: Differential Testing

CREATE. ..
SELECT...

mSQLite mll- - Result A

A
" =7

v

I\/Il__jSQmL s> Result B
A

= =7
v
sl Result C

PostgreSQL



Existing Works: Differential Testing

SQlLite

PostgreSQL



Existing Works: Differential Testing

SQlLite

PostgreSQL

% Limited common syntax



Existing Works: Differential Testing

SQlLite

PostgreSQL

% Limited common syntax =) | OW COverage



Existing Works: Differential Testing
A

SQlLite

PostgreSQL

A

% Limited common syntax =) | OW COverage

A Various dialects/features



Existing Works: Differential Testing
A

SQLite

PostgreSQL

A

% Limited common syntax =) | OW COverage

A Various dialects/features === |ow correctness rate (validity)
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A e SQLite dialects

SQLite without rowid; fts5; ...

 PostgreSQL dialects

pg_catalog; integer[]; ...

PostgreSQL

A

« MySQL dialects

% Limited common syntax =) | OW COverage

A Various dialects/features === |ow correctness rate (validity)
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Existing Works: SQLancer

 Use oracles to find logical bugs

o compare results from function-equivalent queries

e Cons: relyonru

o limited to explore deep
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o invalid queries cannot trigger logical bugs

Ciarce Check Results
Da’akase using Oracles
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Validity-oriented Query Mutation
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CREATE TABLE x ( x INT, Xx INT,
INSERT INTO X VALUES (x), (X)),

ALTER TABLE x RENAME Xx TO X
SELECT X FROM x WHERE x = X
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Context-based IR Instantiation

o fill in concrete query operands
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 Two other techniques (details in paper)

o Cooperative mutation

o hon-deterministic behaviors removal
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P Prep output P
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 Four general APIs
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General Interfaces for DBMS Oracles S

seed input reprocess append compare
P Prep output P

o remove improper queries

/CREATE TABLE person (pid INT);
INSERT INTO person VALUES (1), (10), (10);
CREATE UNIQUE INDEX idx ON person (pid) WHERE pid=1;

= | INSERT INTO person VALUES (RANDOM({)); €===ssssssssuunpuns
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Thank You

Question?

vuliang@psu.edu



