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1.
a)
Specify the following concept.





i)
conflict operations in a transaction schedule.







ii)
recoverable transactions.

iii) schedule serializability.

iv) Conflict equivalence.









b)
Analyze the following transaction execution process. Assume that initially X = 10, Y =  5, N = 5, M = 2. Give the values of X and Y after the concurrent execution of T1 and T2. Show the problem of this computation.




2. 
Given the following schedules, show which is recoverable, non-recoverable, cascadeless or strict.








a) R1(X), W1(X), R2(Z), W2(Z), R1(Y), W2(Y), W2(Y), C1, R2(X), W2(X), C2.
b) R1(X), W1(X), R2(X), R1(Y), W2(X), W1(Y), A1, A2.

c) R1(X), W1(X), R2(X), R1(Y), W2(X), C2, A1.

d) R1(X), R2(X), W1(X), R1(Y), W2(X), C2, W1(Y), C1.
e) R1(X), W1(X), R1(Y), W2(Y), W2(X), C1, R2(X), C2.
3. 
Given the following locking and unlocking operations for two-mode (read-write) locks. Modify the algorithms so that upgrading and downgrading of locks are possible.












read_lock(X):




B: 
if Lock(X) = “unlocked”






then begin Lock(x) ( “read-locked”;










no_of_reads(X) (1







end






else ifLock(X) = “read-locked”







then no_of_reads(X) ( no_of_reads(X) + 1







else
begin
wait(until Lock(X) = “unlocked” and












the lock manager wakes up the transaction);












go to B









end



write_lock(X):




B:
if Lock(X) = “unlocked”






then Lock(X) (  “write-locked”






else
begin










wait(until Lock(X) = “unlocked” and










the lock manager wakes up the transaction);










go to B







end



unlock(X):




if Lock(X) = “write-locked”




then begin Lock(X) ( “unlocked”







wakeup one of the waiting transaction, if any






end




else if Lock(X) = “read-locked”






then begin









no_of_reads(X) ( no_of_reads(X) – 1;









if no_of_reads(X) = 0









then begin Lock(X) = “ unlocked”;














wakeup one of the waiting transaction, if any












end







end

4. 
What is the certify lock? Explain why it is needed for multi-version 2PL.
5. 
How many choices do we have to map an is-a relationship into relation schemas? Please describe these choices. Give the relation schema for the diagram shown in Fig. 2.







6. Assume that a database contains only one file which contains two pages and each page contains three recodes, as shown in Fig. 3.


Suppose transaction T1 wants to update all the records in f1, T2 wants to read d21, d22, and d23, and T3 wants to read only d23. Give a possible serializable schedule for these three transactions in terms of the multiple granularity locking protocol.

7. Consider the five types of transactions given in Fig. 4. If "defered update" stratege is used, which needs to be redone after the crash? Which needs to be undone?


9.
a)
Describe the quick sorting algorithm.


b)
Apply the quick sorting algorithm to the following sequence and trace the computation process:  1, 10, 9, 8, 5, 7, 6, 2, 4, 3.
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read_item(X);


X := X + M;














write_item(X);





T1





read_item(X);


X := X – N;











write_item(X);


read_item(Y);


Y : = Y + N;








write_item(Y);
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