MEMORY

Reference pages 392 to 394 of the Windows NT Workstation Resource Kit.
Paging

Data and code in memory are divided into units called Pages. On Intel machines, one page = 4096 bytes.

Paging is the process of moving pages between disk and memory.

Excessive movement of pages between disk and memory (Excessive Paging) can monopolize disks and processors. This is why a many memory problems look like processor or disk problems.

Virtual Memory System

A combination of Physical Memory (RAM), file system cache, and disk memory (virtual memory in pagefile.sys) combine to form the Memory Subsystem.
Code and data in RAM that is no longer in active use is written back to disk.

When a computer does not have enough memory (physical RAM), code and data must be written and retrieved from disk more frequently. This can slow a machine and cause a bottleneck.

All memory is either Reserved, Committed or Available:

· Reserved Memory: the memory  in physical RAM that the virtual Memory Manager sets aside for a process. This is known as the processes Working Set.

· Committed Memory: the portion of its reserved memory that a process is actually using.

If memory (Physical RAM) is committed, it must have an equal amount of virtual memory in pagefile.sys set aside.

The commit limit is the amount of memory for which an equal amount of virtual memory has been set aside. If the page file can be expanded in size by the Virtual Memory Manager, more memory (Physical RAM) can be committed and the commit limit can be increased.  

· Available Memory: is neither reserved nor committed.

Paged and Non-paged RAM

· Paged RAM is virtual memory.

Each application is given a private memory range called a virtual memory space by mapping virtual (disk) memory to physical (RAM) memory.

The Paged Pool is data or code that can be paged to disk.

· Non-paged RAM is data or code that must remain in memory and cannot be written to or retrieved from disk.

All the data or code that is in Non-paged RAM Is called the Non-paged Pool.

· Working Set is the physical memory (RAM) visible to a process or program.

Page Faults

Page Faults occur when a program requests a page of code or data that is not in its Working Set (the physical RAM available to the program) and must be found elsewhere.

· Soft Page Fault is when a program requests a page of code or data that is found in memory (Physical RAM) but is outside of its working set. It does not have to retrieve the page from disk.
· Hard Page Fault is when a program requests a page of code or data that is not found in memory (Physical RAM) at all and must retrieve it from disk.

Hard Page Faults are the best indication of memory bottlenecks.

Consistently greater than 5 hard page faults per second is a clear indicator of a memory bottleneck.

Performance Monitor Counters for Memory Object

Page Faults/sec:
Indicates how often data is not found in a processes working set. 

The pages will have to be found either in another area of physical RAM (soft page fault) or on disk in pagefile.sys (hard page fault).

Sum of hard and soft page faults. 

Page Inputs/sec:
Hard Page faults.

How many pages are being retrieved from disk instead of from physical RAM. 

Page Outputs/sec:
How many pages are being written to disk to free up physical ram.

Pages/sec:
Total of pages retrieved from disk and pages written to disk. 

The sum of Page Outputs/sec and Page Inputs/sec. 

Number of pages that were not available in Physical RAM and had to be retrieved from disk, or had to be written to disk to make room in physical RAM for other data (other pages).

Acceptable average: 0 to 20 Pages/sec

>5 Pages/sec for extended periods is indicative of a memory bottleneck.

Compare to Page Faults/sec to determine how many page faults were hard and how many were soft.

Available Bytes:
The total number of bytes available in physical memory (RAM) to all processes or programs.

Will usually be low because the NT Disk Cache Manager will use available RAM for it’s file system cache and returns it when a process or program needs RAM

Consistently below 4MB available on a server is an indication that excessive paging is occurring.

Committed Bytes:
The amount of memory for all running processes that has been committed to physical RAM or to pagefile space.

Committed Bytes shows the actual amount of memory being used by the system and should not exceed the amount of physical RAM. May indicate a need for more memory.

