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Physical vs. Virtual Memory

²Ƙŀǘ ǳǎŜǎ {v[ {ŜǊǾŜǊΩǎ ±ƛǊǘǳŀƭ aŜƳƻǊȅΚ

ÁMemToLeave

What happens when SQL Server starts?

{v[ {ŜǊǾŜǊΩǎ aŜƳƻǊȅ aƻŘŜƭ

ÁMemory Nodes, Clerks, Caches, and Pools

ÁData Cache, Plan Cache

Best Practices
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Physical chips

Very fast, volatile 
storage

Up to 64GB is 
common 

Windows supports 
up to 2TB

32-Bit

2GB

64-Bit

8TB
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SQL 

Server

Inst 2

SQL 

Server

Inst 1

VAS

VAS

0001 0010 0101 10
0110 0000 1001 00

0101 0000 1101 00
0110 0111 1100 00

0001 0010 0111 11
0110 0000 1001 00

0101 0000 1101 00
0110 0111 1100 00

Page file

Physical RAM

Virtual 

Memory 

Manager

0101 0000 1101 00
0110 0111 1100 00

0001 0010 0111 11
0110 0000 1001 00

0101 0000 1101 00
0110 0111 1100 00

0001 0010 0101 10
0110 0000 1001 00

PTEõs

Buffer Pool
{v[ {ŜǊǾŜǊΩǎ Ƴŀƛƴ ƳŜƳƻǊȅ ŎƻƴǎǳƳŜǊǎ

Can be influenced by Min and Max Memory settings

VirtualAlloc
Windows function used to reserve or commit memory

Any component not able to use the Buffer Pool
ÁThe heap manager 

ÁMulti-Page Allocations

ÁThread stacks

ÁhǘƘŜǊ ŎƻƳǇƻƴŜƴǘǎ ǘƘŀǘ ŘƻƴΩǘ ƪƴƻǿ ŀōƻǳǘ ǘƘŜ ōǳŦŦŜǊ Ǉƻƻƭ
ÅOLE-DB providers (including Linked Servers)

ÅExtended Stored Procedures

ÅCOM Objects
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x64
Buffer Pool will never be more than 
physical RAM

Plenty of VAS left so no need to reserve

X86 (32-bit)
Buffer Pool will never be more than 
physical RAM

Which is now a problem when you 
have more than 2GB RAM

So SQL Server reservessome address 
space up-front

memtoleave

MemReserved + (NumThreads * StackSize)

MemReserved = 256 MB

Áunless a different value is specified with ςg at startup

NumThreads = the maximum number of worker threads 
configured

StackSize = 0.5MB (2MB on x64)

bǳƳōŜǊ ƻŦ /t¦Ωǎ32-bit computer 64-bit computer

<= 4 256 512

8 288 576

16 352 704

32 480 960

select 

max_workers_count

from 

sys.dm_os_sys_info
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Example
32-bit Windows / 32-bit SQL Server

Base value of 256MB

<=4 cpus= 256 max workers

256*0.5MB = 128MB

Memtoleave = 384MB

Leaving the Buffer Pool around 1.6GB 
to grow into

Error message

"WARNING: Failed to reserve 
contiguous memory of Size= 65536."
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Memory Nodes
ÁLowest level allocators

Ásys.dm_os_memory_nodes

Memory Clerks
ÁUsed to access Memory Nodes

ÁMEMORYCLERK_SQLGENERAL

ÁLarge memory consumers have their own clerks
ÅMEMORYCLERK_SQLBUFFERPOOL

ÅMEMORYCLERK_SQLQUERYPLAN

Ásys.dm_os_memory_clerks

Caches
ÁSeveral different types

Ásys.dm_os_memory_cache_counters
ÅCACHESTORE_OBJCP

ÅCACHESTORE_SQLCP

Plan Cache
Ásys.dm_exec_cached_plans

ÁMaximum size
Å75% of server memory from 0-4GB

Å+10% of server memory from 4-64GB

Å+5% server memory >64GB




