PRM C.01.07 training: 

Exercises and solutions

Date last modified: September 20, 1999.

This file contains exercises and solutions for the PRM C.01.07 training modules. 

Module 1:

PRM training overview

There are no exercises for this module.

Module 2: 

PRM installation requirements/PRM introduction

There are no exercises for this module.

Module 3: 

PRM concepts

Exercises

· Name PRM’s resource managers

· What record type is required in a PRM configuration? Why?

Solutions

· Name PRM’s resource managers

APPL (application), CPU (processor time), DISK (disk bandwidth), MEM (memory) 

· What record type is required in a PRM configuration? Why?

Group/CPU records are required because all other records (application, memory, disk bandwidth, and user) must reference a PRM group (defined by group/CPU records).

Module 4:

Configuring PRM

Exercises

· Describe the 2 models you can use to plan a configuration

· What does prmloadconf do?

· What does “loading a configuration” mean? How does this differ from enabling a resource manager?

Solutions

· Describe the 2 models you can use to plan a configuration

The 2 models are the budget model and the application-priority model. 

The budget model is good for systems shared by 2 or more departments. This model divides a system’s resources according to the percentage each department paid for the system or currently pays for the system support.

In the application-priority model, one determines all the applications that will be run on the system. Then, the applications are prioritized, with the more important applications getting more resources.

· What does prmloadconf do?

The prmloadconf command creates a PRM configuration file. If the file is already present, running the command updates the file by adding user records for any users listed in /etc/passwd that are not currently in the configuration.

· What does “loading a configuration” mean? How does this differ from enabling a resource manager?

Loading a configuration is the step one performs after modifying a configuration. With a configuration loaded, PRM knows how things should be handled once PRM resource managers are enabled.  Also,  existing processes, as well as any new processes, are stamped with PRMIDs.

After loading a configuration, one enables resource managers to actively place processes in their appropriate PRM groups and to manage CPU, memory, and disk bandwidth.

Module 5:

Specifying PRM groups/controlling CPU use

Exercises

· Log in as root and run prmloadconf
· Change the CPU entitlement of the OTHERS group to 10% using xprm
· Add a PRM group called GroupA with a 40% entitlement to /etc/prmconf using xprm 

· Add a GroupB and a GroupC, both with 25% entitlements, to /etc/prmconf using xprm
· Save the file

Solutions

· Log in as root and run prmloadconf
Running this command ensures that your system has the /etc/prmconf configuration file.

· Change the CPU entitlement of the OTHERS group to 10% using xprm
1. Start /opt/prm/bin/xprm.

2. Select Edit followed by Group/CPU from the Actions menu.

3. Select “OTHERS” in the list of groups.

4. Delete its current entitlement in the CPU Entitlement field.

5. Enter “10” in the CPU Entitlement field.

6. Select the Modify button.

· Add a PRM group called GroupA with a 40% entitlement to /etc/prmconf using xprm
With the Group dialog still open from the last exercise:

1. Enter “GroupA” in the Group field.

2. Enter “40” in the CPU Entitlement field.

3. Select the Add button.

· Add a GroupB and a GroupC, both with 25% entitlements, to /etc/prmconf using xprm
1. Enter “GroupB” in the Group field.

2. Enter “25” in the CPU Entitlement field.

3. Select the Add button.

4. Enter “GroupC” in the Group field.

5. Enter “25” in the CPU Entitlement field.

6. Select the Add button.

7. Select the OK button.

· Save the file

Save the file using the Save command in the File menu. You will be working with this file in later exercises.

Module 6:

Controlling memory use

Exercises

Working with the /etc/prmconf file you modified in the previous module, complete the following:

· Add memory records to the file using a text editor. Give OTHERS a 10% memory entitlement, GroupA a 40% memory entitlement, and the other 2 groups 20% entitlements.

· Add a new group, GroupD with a 10% CPU entitlement and a 10% memory entitlement, to the configuration using a text editor. Also change the CPU entitlement of GroupC to 15%.

· Modify memory entitlements so that GroupA gets 30% and GroupD gets 20%. Use xprm.

Solutions

· Add memory records to the file using a text editor. Give OTHERS a 10% memory entitlement, GroupA a 40% memory entitlement, and the other 2 groups 20% entitlements.

1. Open the /etc/prmconf file in a text editor.

2. Look at the group/CPU records to determine the PRMIDs for GroupA, GroupB, and GroupC.

3. Add the following lines:

#!PRM_MEM:1:10::::

#!PRM_MEM:PRMID_of_GroupA:40::::

#!PRM_MEM:PRMID_of_GroupB:20::::

#!PRM_MEM:PRMID_of_GroupC:20::::

· Add a new group, GroupD with a 10% CPU entitlement and a 10% memory entitlement, to the configuration using a text editor. Also change the CPU entitlement of GroupC to 15%.

1. Add a group/CPU record substituting an unused value for PRMID_of_GroupD:

GroupD:PRMID_of_GroupD:10::::

2. To keep the 1-to-1 correspondence between group/CPU and memory records, add a memory record for GroupD:

#!PRM_MEM:PRMID_of_GroupD:10::::

3. Change the group/CPU record for GroupD to the following:

GroupD:PRMID_of_GroupC:15::::

4. Save the file and exit the text editor.

· Modify memory entitlements so that GroupA gets 30% and GroupD gets 20%. Use xprm.

1. Start /opt/prm/bin/xprm.

2. Select Edit followed by Memory from the Actions menu.

3. Select GroupA from the list.

4. Delete its current entitlement. 

5. Enter the new entitlement.

6. Select the Modify button.

7. Repeat steps 4, 5, and 6 for GroupD so that the total memory entitlement is 100%.

8. Select the OK button.

9. Save the file using the Save command in the File menu.

Module 7:

Controlling disk bandwidth use

Exercises

These exercises require LVM to be in use.

· Assign disk bandwidth entitlements by adding a logical volume group using xprm
· Modify the entitlements for the newly added volume group using xprm so that GroupA has 30%, GroupB has 25%, GroupC has 15%, and GroupD has 10%

· Remove GroupB from the configuration using xprm. Be sure to adjust the memory and disk bandwidth entitlements for the remaining groups; use any valid values you want for the new entitlements
Solutions

· Assign disk bandwidth entitlements by adding a logical volume group using xprm
1. Start /opt/prm/bin/xprm.

2. Select Edit followed by Disk Bandwidth, then Add/Remove Volume Group from the Actions menu.

3. Select a volume group by using the popup or by typing in the text-entry field.

4. Select the Add button.

5. Select the OK button.

6. Save the file using the Save command in the File menu.

· Modify the entitlements for the newly added volume group using xprm so that GroupA has 30%, GroupB has 25%, GroupC has 15%, and GroupD has 10%

1. Start /opt/prm/bin/xprm.

2. Select Edit followed by Disk Bandwidth, then Modify Volume Group from the Actions menu.

3. Select GroupA in the list.

4. Delete its current entitlement. 

5. Enter the new entitlement.

6. Select the Modify button.

7. Repeat steps 4, 5, and 6 for GroupB, GroupC, and GroupD.

8. Select the OK button.

9. Save the file using the Save command in the File menu.

· Remove GroupB from the configuration using xprm. Be sure to adjust the memory and disk bandwidth entitlements for the remaining groups; use any valid values you want for the new entitlements
1. Start /opt/prm/bin/xprm.

2. Select Edit followed by Group/CPU from the Actions menu.

3. Select GroupB from the list.

4. Select the Remove button.

5. Adjust the CPU entitlements so that the total CPU entitlement is 100%.

6. Select the OK button.

7. Save the file using the Save command in the File menu. The error messages remind us that we need to adjust the memory and disk bandwidth entitlements.

8. Select Edit followed by Memory from the Actions menu. 

9. Select GroupA from the list.

10. Delete its current entitlement. 

11. Enter the new entitlement.

12. Select the Modify button.

13. Repeat steps 4, 5, and 6 for GroupC and GroupD so that the total memory entitlement is 100%.

14. Select the OK button.

15. Select Edit followed by Disk Bandwidth, then Modify Volume Group from the Actions menu.

16. Select GroupA in the list.

17. Delete its current entitlement. 

18. Enter the new entitlement.

19. Select the Modify button.

20. Repeat steps 4, 5, and 6 for GroupC and GroupD.

21. Select the OK button.

22. Save the file using the Save command in the File menu.

Module 8:

Assigning applications to PRM groups

Exercises

· Assign /usr/bin/vi to GroupA using xprm.

· Modify the /usr/bin/vi assignment so that mv is in GroupD. Use xprm.

· Remove the /usr/bin/vi record using a text editor.

Solutions

· Assign /usr/bin/vi to GroupA using xprm.

1. Start /opt/prm/bin/xprm.

2. Select Edit followed by Application from the Actions menu.

3. Enter “/usr/bin/vi” in the text-entry field.

4. Specify GroupA as the PRM group for the application by selecting the Group popup button or by entering “GroupA” in the text-entry field.

5. Select the Add button.

6. Select the OK button.

7. Save the file using the Save command in the File menu.

· Modify the /usr/bin/vi assignment so that mv is in GroupD. Use xprm.

1. Start /opt/prm/bin/xprm.

2. Select Edit followed by Application from the Actions menu.

3. Select “/usr/bin/vi” from the list.

4. Specify GroupD as the PRM group for the application by selecting the Group popup button or by entering “GroupD” in the text-entry field.

5. Select the Modify button.

6. Select the OK button.

7. Save the file using the Save command in the File menu.

· Remove the /usr/bin/vi record using a text editor.

1. Open the /etc/prmconf file in a text editor.

2. Locate and remove the following line:

/usr/bin/vi::::GroupD

3. Save the file and exit the text editor.

Module 9:

Assigning users to PRM groups

Exercises

· Add a user record to /etc/prmconf for user “jdoe,” assigning GroupA as the initial group. Use xprm.

· Add GroupD as an alternate group for user “jdoe” using xprm.

· Remove the user record for “jdoe” using xprm.
· Load the configuration using xprm.
Solutions

· Add a user record to /etc/prmconf for user “jdoe,” assigning GroupA as the initial group. Use xprm.

1. Start /opt/prm/bin/xprm.

2. Select Edit followed by User from the Actions menu.

3. Select “jdoe” with the User popup.

4. Specify GroupA by selecting the Group popup button or typing in the text-entry field.

5. Select the Add button.

· Add GroupD as an alternate group for user “jdoe” using xprm.

With the User dialog still open from the last exercise:

1. Select “jdoe” from the list of users in the top portion of the dialog.

2. Select the Alternate Group popup then choose GroupD from the list.

3. Select the OK button in the Group Names dialog.

4. Select the Modify button in the User dialog.

· Remove the user record for “jdoe” using xprm.
With the User dialog still open from the last exercise:

1. Select the user “jdoe” from the list.

2. Select the Remove button.

3. Select the OK button.

4. Save the file using the Save command in the File menu.

· Load the configuration using xprm.

1. Start /opt/prm/bin/xprm.

2. Select Load followed by “Move processes to assigned groups” from the Actions menu.

3. Exit xprm by selecting Exit from the File menu.

Module 10:

Administrative tasks

Exercises

· Display state and configuration information

· Display current configuration information

· Change the polling interval for the memory manager to 15 seconds using prmconfig
· Change the polling interval for the application manager to 15 seconds using xprm
· Move a process to GroupA and then back to its original group

Solutions

· Display state and configuration information

1. Enable the memory manager:

prmconfig –e MEM

2. Enter the following command line:

prmconfig 

· Display current configuration information

Use the following command line:

prmlist 

· Change the polling interval for the memory manager to 15 seconds using prmconfig
Use the following command line:

prmconfig –I 15 MEM

· Change the polling interval for the application manager to 15 seconds using xprm
1. Start /opt/prm/bin/xprm.

2. Load a configuration if there is not one already loaded.

3. Select View Resource Managers from the Actions menu.

4. Select the application manager in the list of resource managers.

5. Enable the application manager by double-clicking it.

6. Choose the Select Polling Interval item from the Actions menu.

7. Enter 15 for the interval.

8. Select the OK button.

· Move a process to GroupA and then back to its original group
1. Use ps –P to list processes and their PRM groups.

2. Select a process, making note of its PID and PRM group.

3. Use the prmmove command to move the process to GroupA.

prmmove GroupA –p PID 

4. Use ps –P to confirm that the process is now in GroupA.

5. Move the process back to its original group:

prmmove original_group –p PID

6. Use ps –P to confirm that the process is back in its original group. 
Module 11:

Administrative tasks (contd)

Exercises

· Display allocated and used CPU.

· Display the amount of available memory.

· Use options to ps to generate output listing PRMIDs of the processes.

Solutions

· Display allocated and used CPU.

Use the following command line:

prmmonitor

· Display the amount of available memory.

Use the following command line:

prmavail MEM

· Use options to ps to generate output listing PRMIDs of the processes.

Use the following command line:

ps  -l -P

Module 12:

HP-UX commands that support PRM

Exercises

· Determine your initial PRM group and its PRMID

· Display processes showing their PRM group names

Solutions

· Determine your initial PRM group and its PRMID

Use the following command line:

id -P

· Display processes showing their PRM group names

Use the following command line:

ps -P
Module 13:

Troubleshooting PRM

There are no exercises for this module.

Module 14:

PRM and other products

There are no exercises for this module.

Module 15:

For more information

There are no exercises for this module.

