Locks
· Lost updates – two transactions read an object and then use it to calculate a new value. 

· Lost updates are prevented by making later transactions delay their reads until the earlier ones have completed. 

· each transaction sets a read lock when it reads and then promotes it to a write lock when it writes the same object 

· when another transaction requires a read lock it will be delayed (can anyone see a potential danger which does not exist when exclusive locks are used?)

· Lock promotion: the conversion of a lock to a stronger lock – that is, a lock that is more exclusive.

· demotion of locks (making them weaker) is not allowed

Locks in strict two-phase
. When an operation accesses an object within a transaction:

(a)
If the object is not already locked, it is locked and the operation proceeds.

(b)
If the object has a conflicting lock set by another transaction, the transaction must wait until it is unlocked.

(c)
If the object has a non-conflicting lock set by another transaction, the lock is shared and the operation proceeds.

(d)
If the object has already been locked in the same transaction, the lock will be promoted if necessary and the operation proceeds. (Where promotion is prevented by a conflicting lock, rule (b) is used.)

2. When a transaction is committed or aborted, the server unlocks all objects it locked for the transaction.

· The sever applies locks when the read/write operations are about to be executed

· the server releases a  transaction’s  locks when it commits or aborts

Lock Implementation

· The granting of locks will be implemented by a separate object in the server that we call the lock manager. 

· the lock manager holds a set of locks, for example in a hash table. 

· each lock is an instance of the class Lock (Fig 12.17) and is associated with a particular object. 

· its variables refer to the object, the holder(s) of the lock and its type

· the lock manager code uses wait (when an object is locked) and notify when the lock is released
· the lock manager provides setLock and unLock operations for use by the server

