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PHYSICAL MEMORY

* Physical chips

* Very fast, volatile
storage

- Up to 64GB is
common

* Windows supports
up to 2TB

VIRTUAL ADDRESS
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8TB

Kernel Mode

8TB

User Mode




VIRTUAL TO PHYSICAL
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WHAT USES THE VAS?

Buffer Pool
c{v][ {SNIBSNNa YIAY YSY2NE O2
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
A Theheap manager
A Multi-Page Allocations
A Thread stacks
AhGKSNI O02YLRySyiGa GKIG R2y Qi (1y2
A OLEDB providers (including Linked Servers)

A Extended Stored Procedures
A COM Objects
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RESERVING MEMORY

- ™

Buffer Pool will never be more than
physical RAM

Plenty of VAS left so no need to reserve
4 8TB

X86 (32)“) User Mode

Buffer Pool will never be more than
physical RAM

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

So SQL Server resergesne address
space ugront
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RESERVED MEMORY

memtoleave
MemReserved + (NumThreads * StackSize)
MemReserved = 256 MB
A unless a different value is specified wit at startup

NumThreads = the maximum number of worker threads

configured  [b dzv6 $NJ 2 ¥ 32-bit computer

select,— ‘E Size = 0. <=4
max_WorKers count 8 288 576

from
sys.dm_os_sys_info 16 352 704
32 480
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RESERVED MEMORY

Example

© 32-bit Windows / 32bit SQL Server Buffer Pool
Base value of 256MB 1.6GB

© <=4cpus= 256 max workers

+ 256*0.5MB = 128MB
Memtoleave = 384MB

Leaving the Buffer Pool around 1.6GE
to grow into

memtoleave
100mMB
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RESERVED MEMORY

* Error message

"WARNING: Failed to reserve A
contiguous memory of Size= 65536."
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SQL Server memory on startup
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SQL SERVER MEMORY
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SQL SERVER MEMORY

* Memory Nodes
A Lowest level allocators
A sys.dm_os_memory_nodes

- Memory Clerks
A Used to access Memory Nodes
A MEMORYCLERK_SQLGENERAL

A Large memory consumers have their own clerks
A MEMORYCLERK_SQLBUFFERPOOL
AMEMORYCLERK_SQLQUERYPLAN

A sys.dm_os_memory_clerks
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SQL SERVER MEMORY

* Caches
A Several different types

A sys.dm_os_memory_cache_counters
A CACHESTORE_OBJCP
A CACHESTORE_SQLCP

* Plan Cache

A sys.dm_exec_cached_plans

A Maximum size
A 75% of server memory from4GB
A +10% of server memory from@4GB
A +5% server memory >64GB
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