Multiple granularity locking

S:  shared lock

X: exclusive lock

Intention locks:

IS: a shared lock(s) will be requested on some descendant node(s)

IX: an exclusive lock will be requested on some descendant node(s)

SIX: current node is locked in shared mode, but an exclusive lock(s) will be requested on some descendant node.
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Multiple granularity locking (MGL) protocol

1. Lock compatibility matrix must be followed.

2. The root of the tree must be locked first, in any mode.

3. A node N can be locked by a transaction T in S or IS mode only if the parent of N is already locked by T in either IS or IX mode.

4. A node N can be locked by a transaction T in X, IX or SIX mode only if the parent of node N is already locked by T in either IX or SIX mode.

5. A transaction T can lock a node only if it has not unlocked any node (to enforce the 2PL protocol).

6.  A transaction T can unlock a node N only if none of the children of node N are currently locked by T.

NOTE: lock from top down.

unlock from bottom up


locking and unlocking over multiple grains IS ATOMIC

Examples:

T1:  sl(A.x), sl(B.x), ul(A.x), ul(B.x)

T2:  sl(A.x), sl(B.x), ul(A.x), ul(B.x)

T1:  sl(A.x), xl(B.x), ul(A.x), ul(B.x)

T2:  sl(A.x), xl(B.x), ul(A.x), ul(B.x)

T1:  sl(A.x), xl(B.y), ul(A.x), ul(B.y)

T2:  sl(A.x), xl(B.y), ul(A.x), ul(B.y)
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