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Definition of a Schedule

Let T= {Ty, Ta.... Tyt be a set of transactions.
A schedule S over T s a partial order with
ordering relation < where:

1.

2.
3.

S=u) T|

g ur =)

for any bwo conflicting operabions p.g €5, either
p<sQorq<gp

Mote: In centralized systems, we assumed S was a

total order and so condition 3] was

Example
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UNNeCcessary.
Precedence Graph Serializability
* Precedence graph P(S) for schedule S is a directed Thecrem: A schedule S is serializable iff P{S) =
graph where acydic.

—Modes = {T, | T, ocours in 5}
—Edges ={T) =T, | 3 p e T, g & T, such that
p, q conflict and p = q}
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Enforcing Serializability
= Locking
= Timestamp conkrol




Distributed Locking

= Each lock manager maintains lodks for local
database elements.

= A transaction interacts with multiple lodk
Managers.
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Locking Rules

« Well-formed/consistent transactions
— Each trensaction gets and releazes locks appropriately

» Legal schedulers
=  Scfiedulers =nforce lock s=mantic=

» Two-phase locking
— In =very trensaction, all lock! requests precede 2l
unlock requests.

These rules guarantee serializable schedules

Locking replicated elements

= Example:
— Bement X replicated as X, and X; on siles 1 and 2
— T obains reed lock on X;; U oblams write lock on X;
— Passible for X, and X values o diverge
— Pos=ifile that schedule may be unsenakealle

= How do we get global lock on logical element X
from loz! locks on one or more copies of X?

Primary-Copy Locking

= For each element ¥, designate specific copy X as
primary copy
» Local-lock(X) = Global-lodk{X)

Synithesizing Global Locks

= Element X with n copies X, ... X
= Choosa " and "x" such that
= Jw =
- o = ||
» Shared-lock(s copies) = Global-shared-lodkiX)
= Exdusive-lock(x copies) = Global-exclusive-lock{X)




