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Lecture 11b Lab Tutorial Exercise
Transaction Management II
Example Concurrency Problems
The Uncommitted Dependency (Dirty Read) Problem
The Uncommitted Dependency problem occurs when one transaction can see the intermediate results of another transaction before it has committed.
Using pseudocode, write out the operations involved in the following transactions.
· A bank account has a balance (balx) of £100.
· A Deposit transaction (T1) is started and credits the account with £100, making balance now £200, but:
· The transaction is aborted for some reason, and
· The balance is set back to the original £100.
· Meanwhile, another transaction (T2), a Withdrawal, has already read the intermediate £200 balance and used as a basis for withdrawing £10.
Assume the following for the two transactions:
· Deposit Transaction (T1):
· Starts executing first.
· Has a bit of a break after writing its new balance after crediting the account with £100.
· Resumes concurrent operations with T2, as T2 is calculating its new balance after deducting the withdrawal amount.
· Withdrawal Transaction (T2)
· Starts executing as T1 is writing the new balance after crediting before it later decides to abort the credit. 
Questions
· Complete the table below: ??? and Balance column
· What balance did you end up with? 
· £190 (Incorrect)
· Can you spot the problem?
· T2 reads the uncommitted balance of £200, which is later rolled back by T1.
· T2 uses the uncommitted balance of £200 to process its withdrawal, but by this time T1 has rolled back its deposit transaction restoring the balance to £100.
· The uncommitted balance of £200 read by T2 is known as dirty data (t6), giving rise to the alternative name, the dirty read problem.

	Time 
	T1 (Deposit) 
	T2 (Withdrawal) 
	Balance (balx) 

	t1 
	BEGIN TRANSACTION 
	 
	100

	t2 
	Read (balx) 
	 
	100

	t3 
	balx = balx + 100 (200)
	 
	100

	t4 
	Write (balx)  
	BEGIN TRANSACTION 
	200

	t5 
	   … 
	Read (balx) 
	200

	t6 
	ROLLBACK 
	balx = balx – 10 (190)
	100

	t7 
	 
	Write (balx) 
	190

	t8 
	 
	COMMIT 
	190




The Inconsistent Analysis Problem
The Inconsistent Analysis problem occurs when a transaction reads several values but a second transaction updates some of the read values during the execution of the first transaction. Also referred to as dirty read, or unrepeatable read.
Using pseudocode, write out the operations involved in the following transactions.
· A transaction (T1) is started to find the total sum of the balance of three savings accounts:
· balx (£100)
· baly (£50)
· balz (£25)
· At the same time, another transaction, Jack (T2,) transfers £10 from balx to the balance, balz.
Assume the following for the two transactions:
· Sum BalanceTransaction (T1):
· Starts executing first and starts summing balances in order or x, y and z.
· Has a bit of a break after adding the baly to its computed sum.
· Resumes concurrent operations with T2, as T2 is committing its transaction.
· Withdrawal Transaction (T2)
· Starts executing just after T1 begins its transaction. 
Questions
· Complete the table below: ??? and the three balance and sum columns.
· What balances did you end up with?
· Account x: £90
· Account y: £50
· Account z: £35
· Sum: £185 (incorrect)
· Can you spot the problem?
· T1 is totalling (summing) the balances of account x (£100), account y (£50) and account z (£25).
· In the meantime, T2 has transferred £10 from account x to account z, so that T1 now has the wrong result (£10 too high) as it read the transferred £10 when it was still in account x (t3) and also again after it had been transferred to account z (t9). 
	Time
	T1 (Sum Balance)
	T2 (Transfer)
	balx
	baly
	balz
	sum

	t1
	BEGIN TRANSACTION
	
	100
	50
	25
	0

	t2
	sum = 0
	BEGIN TRANSACTION
	100
	50
	25
	0

	t3
	Read (balx)
	Read (balx)

	100
	50
	25
	0

	t4
	sum = sum + balx (100)
	balz = balx – 10 (90)
	100
	50
	25
	100

	t5
	Read (baly)
	Write (balx)
	90
	50
	25
	100

	t6
	sum = sum + baly (150)
	Read (balz)
	90
	50
	25
	150

	t7
	…
	balz = balz + 10 (35)
	90
	50
	25
	150

	t8
	…
	Write (balz)
	90
	50
	35
	150

	t9
	Read (balz)

	COMMIT
	90
	50
	35
	150

	t10
	sum = sum + balz (185)
	
	90
	50
	35
	185

	t11
	COMMIT
	
	90
	50
	35
	185




