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Configuring Virtual Memory Settings to Avoid “Out of Memory” Errors and System Problems by Terry Butterfield and Jamie Graham

Warning  This Tech Note deals with advanced system configurations.  Incorrect settings may adversely affect system performance.

Virtual memory allows a computer to run as though it has more physical memory, or RAM, than it actually has.  When the virtual memory is set correctly, this can cause a boost in system performance.  On the other hand, when virtual memory is not set correctly, applications (including the operating system) can run poorly or not at all.  This Tech Note suggests how to configure virtual memory settings to avoid “out of memory” errors and system problems under Windows 95 and Windows NT.  

Note  Actual settings for virtual memory will vary from system to system.  The virtual memory settings that are given in this Tech Note should be used as a starting point and should be adjusted according to each system.

Problems That Can Occur With Improper Virtual Memory Settings

Virtual memory settings are part of the operating system settings.  They are frequently left at the default values, which are appropriate for office applications.   When the default settings are used for industrial applications, there can be system performance problems, program crashes, and operating system crashes.  Here are some common problems that occur when the virtual memory settings are not set properly:

· If virtual memory is disabled or if it is set to a low value, programs that create large temporary files will not start or they may generate error messages, even when there is enough RAM available.  A message such as this may appear: Out of memory. Close some programs, and then try again.  

· Some programs check the system’s ability to create a swap file as needed. The program may not run if there is not enough space to create the swap file.

· Applications may unexpectedly shut down or disappear without displaying errors or warnings.

· A program or system may lock up on a regular basis, such as every 2-3 days.  This can occur when the swap file fills the hard disk and then another application attempts to write to the hard disk.  The application may or may not become active again when it is swapped back into memory.  Sometimes it is possible to bring a different application to the foreground and then bring the application that is locked up to the foreground.  This may force the swap file to reload the memory pages for this file.

Additionally, while the task manager may show that the program is not responding, the program may still be running.  Due to large amounts of page swaps, the task manager may see this file as having timed out.  When the swap file brings the program back in, it starts running again.

· Applications seem to run very slow and do not respond to normal tasks.  For example, it may take a long time for the drop down menu to appear after you click on File on the menu bar of a program.  This typically occurs with applications that are particularly CPU-intensive or have many graphics.

Recommended Virtual Memory Settings 

Note  Due to the fact that this is an industrial application of Windows, rather than an office application of Windows, these settings  will be different from those given by Microsoft Corporation.

While the settings presented in this document may not be correct for some applications, they do serve as a starting point and will need to be adjusted according to each system.

The maximum value for virtual memory should equal the amount of physical memory plus 128.  For example, if the computer has 32 MB of RAM, the maximum virtual memory setting should be 160.  If the drive that is selected does not have enough space, the error message shown in Figure 1 will appear.

The minimum value for virtual memory should be set to the same value as the maximum setting.  This creates a static swap file that does not shrink or grow.  In addition, this guarantees that the swap file will be contiguous, which increases performance.  In the example above, the minimum virtual memory setting should be 160 so that it matches the maximum value.  Note that as an alternative, you could set the minimum to the size of the physical memory plus 22, according to the Microsoft Knowledge Base, article Q99768.
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Figure 1.  Not Enough Free Space Error Message 
If this message appears, try removing unnecessary files from the hard disk until there is at least enough free space to accommodate the maximum virtual memory setting. 

Note  It is very important to make sure that there is always at least enough free space on the hard disk to accommodate the maximum virtual memory setting. 

If the computer has multiple hard disks and the drives are not mirrored or RAID striped, placing the virtual memory on a drive other than first physical drive may improve performance.  For example, the paging file has been moved off of the first physical hard disk in figure 3.  Performance may also be enhanced by spreading the paging file across multiple physical drives. 
Procedure for Windows 95 
Step 1

To change the virtual memory settings under Windows 95, open the Control Panel and double-click the  System icon.  Click on the Performance tab in the System Properties dialog box.  Next, click the Virtual Memory button (See figure 2).
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Figure 2.  System Properties Dialog Box
Step 2

There are two options in the Virtual Memory dialog box.  The first option is Let Windows manage my virtual memory settings.  This is the Windows 95 default setting.  Note that the virtual memory paging file has no maximum size under this setting.  The second option is Let me specify my own virtual memory settings.  Select the second option and then calculate the maximum virtual memory that is required.  In the Virtual Memory dialog box, set both the minimum and maximum virtual memory values to the number that you calculated for the maximum value.  In this example, they would both be set to 160 MB.  Note that these settings are appropriate for a computer that has 32 MB of RAM   (See page two of this Tech Note for recommended minimum and maximum virtual memory values). Once the settings have been made, click OK (See figure 3).  

Important  By default, Windows 95 has no maximum size to the virtual memory file.  Windows will let the file “grow” as needed until there is no more hard disk space available.  Wonderware Technical Support recommends that you do not use the default setting; instead, use the settings that are recommended in this Tech Note.
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Figure 3.  Virtual Memory Dialog Box

Step 3

In the Confirm Virtual Memory Settings dialog box, click Yes to confirm that you want to continue with these changes (See figure 4).
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Figure 4.  Confirm Virtual Memory Settings Dialog Box

Finally, click on Yes when you are prompted to restart your computer or click No if you are planning to make more changes to your system.  Note that these changes will not take effect until you restart your computer.

Procedure for Windows NT

Step 1

To change the virtual memory settings under Windows NT, open the Control Panel and double-click the  System icon.  Then, click on the Performance tab in the System Properties dialog box.  

Step 2

Make sure that the application performance slider is set to the middle position, between None and Maximum, as shown in figure 5.  This slider is used to determine how much of a performance boost, or how much processor time, the processor will give to the foreground application in relation to the background applications and services.  Placing the slider to the maximum setting may boost the processor time to the foreground application so much that some services, such as NetDDE, can no longer work.  On the other hand, placing the slider to the setting None may adversely degrade the performance of the foreground application since it will no longer receive enough processor time.
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Figure 5.  System Properties Dialog Box
Step 3

Click on the Change button.   Note that on this computer, the swap file has been placed on drive G, which is this computer’s second hard disk.  In the Virtual Memory dialog box, set both the minimum and maximum virtual memory values to the number that you calculated for the maximum value.  In this example, they would both be set to 160 MB.  Note that these settings are appropriate for a computer that has 32 MB of RAM   (See page two of this Tech Note for recommended minimum and maximum virtual memory values).  Click the Set button and then click OK (See figure 6).  Next, click Close under the Performance tab in the System Properties dialog box.  
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Figure 6.  Virtual Memory Dialog Box

Step 4

Either click Yes to reboot the computer or click No if you are going to make more changes to your system.  None of these system changes will take effect until the computer is rebooted.   

Conclusion

Adjusting the virtual memory settings may not eliminate all memory errors or program lock-ups, but it will at least remove virtual memory as a possible cause of the problem.  

Errors caused by incorrect swap file sizes are not limited to those listed on page one.  Because of the nature of the swap file itself, the errors can be very unusual and unpredictable.
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