
Latches, Spinlocks, and Lock-Free 
Data Structures 





 
If you are latched or spinlocked by the 

session, there is always a way to back-off: 
apply a lock-free operation! 





•  Latches 



Lightweight 
Synchronization 

Objects 
Used for Thread 
Synchronization 

Protects internal 
Data Structures 

Can’t be 
controlled 

directly 



Locks Latches 

Controls… Transactions Threads 

Protects… Database content In-Memory Data Structures 

During… Entire transaction Critical section 

Modes… Shared, Update, Exclusive, Intention Keep, Shared, Update, Exclusive, 
Destroy 

Deadlock… Detection & Resolution Avoidance through careful coding 
techniques 

Kept in… Lock Manager’s Hashtable Protected Data Structure 



Buffer Latches (BUF) 
• PAGELATCH_* 

IO Latches 
• PAGEIOLATCH_* 

Non-Buffer Latches (Non-BUF) 
• LATCH_* 
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http://www.sqlskills.com/BLOGS/PAUL/post/A-SQL-Server-DBA-myth-a-day-(1230)-
tempdb-should-always-have-one-data-file-per-processor-core.aspx





http://sqlblog.com/blogs/paul_white/archive/2012/08/17/temporary-object-caching-
explained.aspx









•  Spinlocks 



How to protect a Latch? Query Life Cycle 

Latches 
don’t scale! 







Lock Hash 
Buckets 

U 1 U 2 U 3 U 4 U 5 U 6 

Lock Resource = Database ID 



U 1 U 2 U 3 U 4 U 5 U 6 

Access to the Hash Bucket is protected by a spinlock! 

Lock Hash 
Buckets 

Lock Resource = Database ID 



U 1 U 2 U 3 U 4 U 5 U 6 U 10000 

Access to the Hash Bucket is protected by a spinlock! 

New user requires the spinlock and a long list traversal! 
Lock Hash 

Buckets 

Lock Resource = Database ID 





•  Lock Free Data Structures 



http://en.wikipedia.org/wiki/Non-blocking_algorithm





We want to execute this code in a 
thread-safe manner! 



Implemented through one atomic 
hardware instruction: CMPXCHG 



Implemented through one atomic 
hardware instruction: CMPXCHG 

There is a shared 
resource  involved! 



Implemented through one atomic 
hardware instruction: CMPXCHG 

There is a shared 
resource  involved! 

If one thread holds the 
spinlock, and gets 

suspended, we get stuck in 
the loop! 





We just check if 
someone has modified 
“addr” before we make 
the atomic addition 



There is no shared resource, 
no other thread can block us 

anymore! We just check if 
someone has modified 
“addr” before we make 
the atomic addition 



We just check if 
someone has modified 
“addr” before we make 
the atomic addition 

There is no shared resource, 
no other thread can block us 

anymore! 
In-Memory OLTP installs page 

changes in the mapping table of 
the Bw-Tree with this technique 

J 
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