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For a process to be actively running, it must be loaded into memory. When it is loaded into memory, it is assigned a number of 4 KB areas called page frames. As more processes are loaded into memory, memory may become full. Not everything that resides in memory is active. 

When memory is full, memory is scanned to locate those page frames that are least-recently used. When one is located, a 4 KB block or page of disk space is allocated and the data from the page frame is moved to disk. This area on disk is called paging space.
The paging space is a reserved area on disk that can contain data that resided in memory but was inactive and was moved to make room for processes that are active. If a paged-out process is needed in memory again, the page is retrieved and brought back into memory or paged-in.

In the AIX environment, paging and virtual storage is managed by the Virtual Memory Manager (VMM).
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Paging space is disk storage information that is resident in virtual memory, but is not currently being accessed. As memory fills, inactive pages are moved to the paging area on disk.

It is very important to remember that paging is a temporary holding area for inactive pages; it is not a substitute for real memory. If your machine has many active processes, it will require more real memory. You must make sure the machine has enough memory to maintain all the active processes. If you run out of memory, your machine reaches a constant state of  paging called thrashing. As it attempts to make room in memory, it completes a page-out; as soon as the page reaches the disk, it is needed again because it

is still active. Your machine's resources are wasted performing only paging activity, and no real work gets done.

Increasing the amount of paging space when your machine is thrashing does not solve the problem. Thrashing is result of not enough real memory.
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Paging space is created during installation. The initial size is dependent on the amount of RAM in your system. If RAM is greater than or equal to 64 MB, paging space is RAM + 16 MB. If RAM is less than 64 MB, paging space is twice the size of RAM.

This is just a starting point. This is not necessarily the amount of the paging space that is right for your machine. The number and types of applications will dictate the amount of paging space needed. Many sizing rules of thumb have been published, but the only way to correctly size your machine's paging space is to monitor the amount of paging activity.

Monitoring the activity is done with the command lsps -a. This command and its output will be covered shortly. If your system runs low on paging space, a message is sent to the console and sometimes to users as well. At this point the system is unable to start any new processes until some running processes are terminated or release allocated memory. 

This situation should obviously be avoided. If any of the following messages appear on the console or in response to a command on any terminal, it indicates a low paging space.
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The situation can get worse. If paging space continues to fill, non-system processes are terminated and the system may even crash. Make sure you have enough paging space.
Note : - The AIX VMM manages the use of system memory. It allows applications to request more memory than there is physically installed in the system and will move pages of memory to disk to make room for applications. 

If paging space becomes full, the system will be unable to start any new processes until some of the running processes terminate or release allocated memory. This situation should be avoided.

Systems with large amounts of memory typically do not need to have the same or greater amount of paging space than RAM. Paging space can be smaller than RAM because paging space pages are not allocated until the data in the page frame needs to be paged-out. But, this is tricky because if paging activity begins to occur, the machine could quickly run out of paging space. Before you size the paging area smaller than RAM, you should have monitored the machines during peak times to know how much paging space is generally needed.

Paging space can be added or enlarged easily. Reducing it is not a trivial process. The paging space is a logical volume and has all of the same characteristic of a normal LV.
PAGING SPACE PLACEMENT:

Only one paging space per disk

Use disks with the least activity

Paging spaces roughly the same size

Do not extend paging space to multiple PV’s

Use multiple disk controllers

Placement and size of your paging space will impact its performance. The following are tips  for paging space. Do not have more that one paging space per disk. The paging space is allocated in a round-robin manner, and uses all paging areas equally. If you have two paging areas on one disk, then you are no longer spreading the activity across several disks.

Paging space performs best when it is not competing with other activity on the disk. Use disks that do not have much activity. Paging spaces should be roughly the same size. Because of the round-robin technique that is used, if they are not the same size, then the paging space usage is not balanced.

Smaller paging areas fill faster. Do not extend a paging space to span multiple physical volumes. Although you can spread a paging area (like a regular logical volume) across several disk, the round-robin technique treats the paging area as one single paging area. Therefore, the activity is not evenly spread across the disks.
Use disks on different controller. If the disks are attached to different controllers you get better throughput when reading and writing to the disk. That improves your performance.
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The lsps command lists details of the paging spaces on the system including whether they are in use at the time and, if so, what percentage of their total space is allocated.

Another useful option available with the lsps command is the -s option which specifies the summary characteristics of all paging spaces. The information consists of the total size of the paging spaces (in MBs) and the percentage of paging spaces currently used.

Note that the output of the lsps command in the example shows two paging spaces: hd6 and paging00. The paging space created during system installation is named hd6. Paging spaces created by the system administrator after system installation are named paging00, paging01, and so on.

The file /etc/swapspaces contains a list of the paging space areas that are activated at system startup.

Additional Information : - The important field to notice is the %Used. The value in this field should ideally be between 30% - 70%. Note, however, that this figure will continually change depending on the current work load of the system. 

The lsps command should be regularly executed at different times of the day, to get a feel for how well the paging space is being used. 

You should not panic if the value goes over or falls below the thresholds occasionally, or at certain times of the day (say when all the users are on the system). What you are looking for are trends, even to the extent of identifying when the peak times are for the system activity and maybe scheduling some jobs to be carried out when the system load is slightly

less.

If throughout the day the %Used value is below 30% then the paging space you have defined is too large for your system, and if it is continually over 70%, then you need to define some more. Be careful, because if this value goes over 90%, then the system will start to kill off processes in order to rectify the problem. 

Generally, when paging space is low, the system will issue messages such as INIT: Paging space is low!. It is also possible that users running applications will receive similar messages.
It is also suggested that the system contain several paging areas of roughly the same size, each on a different disk drive. For best performance, the primary paging space (hd6) should be slightly larger (by about 16 MB) than the secondary paging spaces. 

The secondary paging spaces should then be of equal size to ensure that the VMM round-robin algorithm will work effectively.
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To add extra paging space volumes to the system, use SMIT, the mkps command, or the Web-based System Manager. If using the mkps command, the options are:

mkps [-a] [-n] -s NumLPs Vgname Pvname

Vgname 
The volume group within which to create the paging space

Pvname 

Specifies the physical volume of the volume group

-s NumLPs 

Sets the size of the new paging space in logical partitions

-a 


Activate the paging space at the next restart (add it to

/etc/swapspaces)

-n 


Activate the paging space immediately

When a paging space is created, the /etc/swapspaces file is also updated if needed. An example of the high-level command is: # mkps -s 4 -n -a rootvg
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Paging space may have its size increased or decreased and may have its autostart options changed while it is in use (this updates /etc/swapspaces). 

The high-level command to perform this action is chps.

Decreasing paging space

The ability to decrease paging space was introduced in AIX V5.1. The argument -d to the chps command calls the shrinkps shell script to reduce the size of an active paging space. The use of a shell script reduces the possibility of getting into an unbootable state because users are not allowed to run out of paging space. 

The script checks paging space actually in use and adds a buffer for paging space warning threshold. The SMIT fastpath is

smit chps.

#chps -d 1 paging00

#chps -s 1 paging00
The process chps goes through to decrease an active paging space is:
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The primary paging space (usually hd6) cannot be decreased below 32 MB.

When you reduce the primary paging space, a temporary boot image and a temporary /sbin/rc.boot pointing to this temporary primary paging space are created to make sure the system is always in a state where it can be safely rebooted.

These command enhancements are also available through the Web-based System Manager in AIX V5.2.
Activating paging space

Inactive paging spaces may be activated dynamically once they have been defined. To do this enter: swapon /dev/pagingnn

Note: this operation is supported through SMIT as well, fastpath pgsp. Alternatively, use: swapon -a to activate all paging spaces defined in /etc/swapspaces. This command is run in /etc/rc at system startup.
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Paging space can be added to the system, and surplus paging space can be deleted to free up the disk space for other logical volumes.

Inactive paging space can be activated dynamically to meet system demand. In order to delete paging space it must be inactive (that is, not used by the kernel.) Beginning with AIX V5.1, active paging spaces can be deactivated while the system is running using the swapoff command or with the SMIT fastpath swapoff.

The swapoff command may fail due to:

- Paging size constraints. The process to remove an active paging space is to move all the pages of the paging space being removed to another paging space. If there is not enough active paging space to do this, the command fails.

- I/O errors.
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Run lsps to monitor the activity of the paging space. Keep good documentation so that you know what is normal for that system.

Keep a copy of /etc/swapspaces so that you know what paging spaces are defined to start at boot.

COMMANDS:

List paging space:


# lsps –a

Command to see the kernel filesystem attribute ‘realmem’


# lsattr –El sys0 –a realmem

Paging Space Activated at startup:


# cat /etc/swapspaces

hd6:


dev=/dev/hd6

paging00:


dev = /dev/paging00


The hd6 paging space created during system installation time. Whereas 

the paging00, paging01, paging02 is created by the system 

administrator after system installation.

The file /etc/swapspaces contains a list of the paging space areas that will be activated at system startup.

To show all summary characteristics of all paging spaces:


# lsps –s

ACTIVATING PAGING SPACE:

Inactive paging space may be activated dynamically once they have been defined. To do this use the swapon –a  command to activate all paging spaces defined in /etc/swapspaces.

# swapon –a

This command is run in /etc/rc at system startup.

REMOVING PAGING SPACE:

To remove the paging space:

Inactivate the paging space:








# swapoff /dev/paging00

Remove inactivate paging space







# rmps paging00

Note:  The ‘/dev/hd6’ cannot be removed using this process.

Dynamically increase the size of paging space by allocating more partitions.

Command to decrease the Paging space:

# chps –d 2 paging00

  decreases paging space by two logical partitions.

Note: The system defined paging space ( for example, hd6) cannot be decreased below 32MB. Keep a copy of /etc/swapspaces so that you know what paging spaces are defined to start at boot.
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