nElst +ES ASG7| Hst EWMEL] AlY

Testing Transactions based on Verification of Isolation Levels
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Concurrency and synchronization problems are often caused by database applications
concurrently accessing databases managed by DBMS. Most commercial DBMSs support isolation
levels to resolve these problems. Verification of isolation levels are most important because
consistency and integrity constraints of the database can be violated according to isolation levels
of transactions that consists of database applications. We propose a test tool set to verify and
reveal faulty settings of isolation levels and implement a prototype of the test tool set. The
proposed tool set analyzes the SQL statements of ESQL/C programs, attaches the test codes to
verify isolation levels, runs the test transactions and detects errors.
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void Transfer() {
BEGIN DECLARE SECTION
int al, a2, amountl, balance;
END DECLARE SECTION
EXEC SQL  SET TRANSACTION  ISOLATION
LEVEL READ UNCOMMITTED;:
EXEC SQL SELECT Balance INTO balance
FROM Account WHERE No = :al;
if(balance >= amountl) {
FXEC SQL UPDATE Account
SET Balance = Balance - ‘amountl
WHERE No = :al;
EXEC SQL UPDATE Account
SET Balance = Balance + ‘amountl
WHERE No = a2,
}
EXEC SQL COMMIT;
T 1. oM B3N

void Deposit() {

BEGIN DECLARE SECTION
int no, amountZ;

END DECLARE SECTION

EXEC SQL UPDATE Account
SET Balance = Balance + ‘amount2
WHERE No = ng;

EXEC SQL ROLLBACK;
}
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void Deposit() {

BEGIN DECLARE SECTION
int no, amount2;

END DECLARE SECTION

EXEC SQL UPDATE Account
SET Balance = Balance - :amount?
WHERE No = no

EXEC SQL COMMIT;
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{E] DECLARE Csr CURSOR FOR
SELECT al, a2, .., an FROM T
WHERE condition;

{E] OPEN Csr;
while(NO_END_OF_DATA) {
{E] FETCH Csr INTO :_al, ©.a2, ., __am
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1 [E] DECLARE Csr CURSOR FOR

2 SELECT = FROM T

3 WHERE condition;

4 Protect. Modify_Begin({T),

5 f(firstSQL)

6 [E] INSERT INTO _T SELECT ai,...an FROM T;
7

8 [E] OPEN Csr;

9 Protect_Modify_End(T)

10

11 while(NO_END_OF_DATA) {

12 Protect_ Commit, Begin:

13 [El FETCH Csr INTO :_al,_aZ..._an,_updPID:
14 Result = Tuple Validation(_T, tuple, _updPID);
15 Protect_Commit_End:

16 Store{Result);

17

8|}
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1 [E] UPDATE T SET Expla), updPID = PID
2 WHERE CURRENT OF Csr:
3 {E] UPDATE _T SET Expla)
4 WHERE kevs(_T) = tuplekeys;
a8l 8. UPDATE 220 M F0te 25 3
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int Tuple_Validation(_T, tuple, updPID) {
if(updPID € Active_Trans_List) return(P0);
if(tuple_data(_T, tuplekeys) != tuple) return{P1);
if(tuple & _T) return(P2);

}
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