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Serializability

Serial schedule — each transaction executes as a block, no interleaving

Serializable schedule — equivalent to some serial schedule

Conflicting operations — two operations on the same value where at least one is a
write

Conflict equivalence — one schedule can be transformed into the other by
reordering non-conflicting operations

Conflict serializable — can be reordered to a conflict-equivalent serial schedule
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Testing for conflict serializability

Start with a schedule — interleaved sequence of operations from multiple
transactions

Build a graph, with transactions as nodes

Edge Ti ! Tj if an earlier operation in Ti conflicts with a later operation in Tj

If this conflict graph has cycles, there is a circular dependency, not conflict
serializable

If the conflict graph is acyclic, use topological sort to order the transactions into a
serial schedule.
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Concurrency control

Ensure that only serializable schedules are generated

Allow concurrency

Control access to data to avoid conflicts

Mechanisms

Locking

Timestamps

Multiple versions — snapshot isolation
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2 types of locks

- R(A) & RA) are compatible
-To allow concurrent reads - "shared lock"

Lead
,
not write

lock- -(A)

read(A) => not write (A)
unlock (A)



Concurrency control using locks

Madhavan Mukund Database Management Systems DBMS, Lecture 22, 17 Nov 2023 6 / 7

If to her lock-S(A) and is requests lock-s(A),

it get it - compatible "shared" lock

To write A - exclusive lock - only one transaction
at a tim

lock-X(A) Compability
wate (A) #Tilo-SD

leda
-

unlock (a) X

lockX() X X
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-~ locks

Deadlocks - Dealing with from
-

- If deadlock, some transaction must roll
back

- Prevent deadlocks

- Two transaction request same
locks in diff

under
- Impose an order on all data stoms & enforce the
order for locky-lock A before B before C
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