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ACID
• Atomicity is the “all or nothing” guarantee for transactions — either all of a 

transaction’s actions commit or none do. 

• Consistency is an application-specific guarantee; SQL integrity 
constraints are typically used to capture these guarantees in a DBMS. 
Given a definition of consistency provided by a set of constraints, a 
transaction can only commit if it leaves the database in a consistent state.  

• Isolation is a guarantee to application writers that two concurrent 
transactions will not see each other’s in-flight (not-yet-committed) updates. 

• Durability is a guarantee that the updates of a committed transaction will 
be visible in the database to subsequent transactions independent of 
subsequent hardware or software errors, until such time as they are 
overwritten by another committed transaction. 



• Strict two-phase locking (2PL): Transactions acquire a shared lock on 
every data record before reading it, and  an exclusive lock on every data 
item before writing it. All locks are held until the end of the transaction, at 
which time they are all released atomically. A transaction blocks on a wait-
queue while waiting to acquire a lock.  

• Multi-Version Concurrency Control (MVCC): Transactions do not hold 
locks, but instead are guaranteed a consistent view of the database state 
at some time in the past, even if rows have changed since that fixed point 
in time. 

• Optimistic Concurrency Control (OCC): Multiple transactions are 
allowed to read and update an item without blocking. Instead, transactions 
maintain histories of their reads and writes, and before committing a 
transaction checks history for isolation conflicts they may have occurred; if 
any are found, one of the conflicting transactions is rolled back. 



ANSI SQL
• READ UNCOMMITTED: A transaction may read any version of data, 

committed or not. This is achieved in a locking implementation by read 
requests proceeding without acquiring any locks.  

• READ COMMITTED: A transaction may read any committed version of 
data. Repeated reads of an object may result in different (committed) 
versions. This is achieved by read requests acquiring a read lock before 
accessing an object, and unlocking it immediately after access.  

• REPEATABLE READ: A transaction will read only one version of 
committed data; once the transaction reads an object, it will always read 
the same version of that object. This is achieved by read requests 
acquiring a read lock before accessing an object, and holding the lock 
until end-of-transaction. 

• SERIALIZABLE: Full serializable access is guaranteed. 
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Snapshot Isolation
• Snapshot Isolation : When the transaction starts, it gets a unique start-timestamp from a 

monotonically increasing counter; when it commits it gets a unique end-timestamp from 
the counter. The transaction commits only if no other transaction with an overlapping 
start/end-transaction pair wrote data that this transaction also wrote. This isolation mode 
depends upon a multi-version concurrency implementation, rather than locking. 
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