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ACID
 

❖  Atomicity 

❖  Consistency

❖  Isolation

❖  Durability 
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Guaranteeing Atomicity upon Crash
o  How to ensure atomicity of transactions when the machine 

crashes?

o  Log all updates of a transaction to persistent storage
❖ Upon recovery: 

• If transaction committed: Replay the log

• If transaction not committed: Discard the log

❖ Write a “committed” bit to the log immediately before committing 
the transaction

• Assumption: This is a atomic operation.

❖ Redo vs. undo logs
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Guaranteeing Isolation
Different ways of guaranteeing isolation 

❖  Pessimistic

• E.g., lock the transaction with a big lock

❖  Optimistic 

• E.g., abort transaction upon read-write conflicts
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Design exercise
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Transactional Memory (not discussed)
o  How would you implement it?

❖  In hardware

❖  In software
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CAP Theorem - Motivation
o  Goal: Make system designers aware of a wide-range of 

trade-offs

oTerms

❖  Consistency

❖  Availability 

❖  Partition Tolerance

o  All three properties are continuous NOT binary
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CAP Theorem
o  2 out of 3 is misleading

❖  Pick from Consistency and Availability in presence of 

partitions

o  PACELC

❖  In the presence of Partitions choose between Availability and 

Consistency, else choose between Latency and Consistency

8



Dealing with Partitions
o  During partitions you give up at least one of perfect consistency 

and availability

o  You want both once communication is restored

o  Points in spectrum to achieve this?
❖  Give up availability during partition. Maintain perfect consistency

❖  Give up consistency. Maintain perfect availability

❖  Give up a little of both
• Limit operations

• Explicit post-partition recovery to restore invariants (e.g., ATM)
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Consistency (ACID vs CAP)
o  ACID - Maintain invariants

o  CAP – Client sees a single copy

❖  Strong consistency (from Baseball paper)
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Consistency is an interface concept



Consistency Models (Replicated Data)
o  Consistency is not binary, is a continuous spectrum
o  Different users/applications may have different 

requirements
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Consistency Models (Replicated Data)
o  Within an application, different clients may want 

different consistency guarantees
o  Should be able to occupy individual sweet-spots on the 

tradeoff curve
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