
Server Chapter 4: Performance, Reliability, and Availability

There are three main topics in this chapter:

· Controlling program execution and priority
· Monitoring and optimizing system performance
· Recovery from failure
Maintaining Windows 32-Bit Applications 
Pages 260-262
Application severs typically run Exchange, IIS, SQL, etc.
Multitasking
· Multiple processes are running at the same time
· Cooperative multitasking 
· Each process has access to the processor until it relinquishes it
· There is no independent judge allocating processor time
· Used by Windows before Windows 95
· Preemptive multitasking
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Operating System controls which processes (or threads) get access to the processor and for how long
· Each process has a priority from 0 to 31
· 0 gets the least processor time, 31 gets the most
For details, see link Srv Ch 4a on my Web page
· No process is completely ignored, even the lowest priority

· Used by Windows 95 and later versions, including Windows 2000
Multiprocessor

· More than one processor in the same machine
· Windows 2000 Professional can have up to 2 processors
· Windows 2000 Server can have up to 4 processors
· Windows 2000 Advanced Server can have up to 8 processors
· Windows 2000 Datacenter Server can have up to 32 processors
· Symmetric multiprocessing
· Allocates processor from any available processor, or the least busy one

· Used by Windows 2000

· Asymmetric multiprocessing
· One master processor controls switching between tasks

· Not used by Windows 2000
Controlling Normal Priority Applications 
Pages 263-265
Priority Boost
· Foreground applications (the ones in the active window) get a higher priority than background applications
· By default, Windows 2000 Professional boosts foreground applications, but Windows 2000 Server does not
· To adjust the priority boost, Click the Advanced tab in System Properties, and click the Performance Options button (right-click My Computer to open System Properties)

Assigning Priorities at Run Time

· Enter this command at a command prompt: 
start /priority application.exe
Where priority  is Low, BelowNormal, Normal, AboveNormal, High, or Realtime
Example:
start /high notepad.exe
Real-time priority

· Not recommended for applications unless they were specifically designed as real-time applications

· Only the Administrator can run applications at real-time priority

Task Manager

· In Task Manager, you can
· Observe process priority
· Adjust processor priority
· Stop processes 
· Start processes
· Stopping processes is dangerous, because their names are not easy to understand
· If you stop an essential process, you can crash the server
· When an application hangs, try these steps in order:
1. Close the window with the X
2. Stop the application from the Applications tab of Task Manager
3. Manually end processes on the Processes tab as a last resort
Activity: Using Priorities and Task Manager 
Pages 263-265
This activity can be done on any machine running Windows 2000 Server.
Starting Processes With Assigned Priority

1. Click Start, Run and enter CMD to open a Command Prompt window.
2. Enter START /LOW CALC.EXE to open a Calculator window.  Minimize the Calculator window.
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Enter START /HIGH WORDPAD.EXE to open a WordPad window.  Minimize the WordPad window.  Minimize the Command Prompt window.
4. Click Start, Programs, Accessories, Notepad.  Minimize the NotePad window.
Observing Process Priority in Task Manager
5. Right-click an empty portion of the taskbar, between the buttons,  and select Task Manager.  You should see four entries on the Applications tab as shown in the figure to the right on this page. 
6. Right-click Untitled – Notepad and select Go To Process.  The Process tab opens, with the notepad.exe process highlighted.
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Right-click notepad.exe and point to Set Priority.  The bullet shows that the current priority of this process is Normal as shown in the figure to the right on this page. 
8. Click on AboveNormal.  A Task Manager Warning window opens, asking if you are sure.  Click Yes.

9. Right-click notepad.exe and point to Set Priority.  Verify that the bullet now indicates a priority of AboveNormal.

10. Scroll down to calc.exe.  Right-click it and point to Set Priority.  The bullet shows that the current priority of this process is Low.

Stopping a Process in Task Manager
11. Right-click calc.exe.  Click End Process.  A Task Manager Warning window opens, asking if you are sure.  Click Yes.  The Calculator button vanishes from the taskbar.

Starting a Process in Task Manager
12. In the Task Manager file menu, select File, New Task (Run…)
13. In the Create New Task window, enter CALC.EXE and click the OK button.  A Calculator window opens.
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Observing Priority Boost
14. Right-click My Computer and click Properties.  Click the Advanced tab.  Click the Performance Options button.  A Performance Options window opens as shown in the figure to the right on this page.

15. Verify that the Background Services radio button is selected.  Click OK.  Click OK.  Priority Boost is disabled.
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Writing the LOOP.BAT Test File
16. Make the Notepad window active and type in the three-line DOS program shown in the figure to the right on this page.  Save the file as C:\LOOP.BAT.  This is a simple test program that will generate a steady level of processor activity so you can observe it.
Observing Processor Time for a Foreground Process and a Background Process
17. Restore the Command Prompt window.  Enter the command: LOOP to start an endless scrolling display.
18. Click Start, Run and enter CMD to open a second Command Prompt window.  Enter the command: LOOP to start an endless scrolling display.
19. Resize the two Command Prompt windows so both of them and the Windows Task Manager window are easily visible, as shown in the figure to the right on this page. 
20. Find the two CMD.EXE processes on the Processes tab.  You may find it helpful to click the Image Name header to sort the display by name.

21. Compare the CPU numbers for the two CMD.EXE processes.  If the numbers change a lot, click View, Update Speed, Low to make them steadier.  Click in one of the Command Prompt windows to make it active and see what effect that has on the CPU values.  Click in the other Command Prompt windows to make it active and see what effect that has on the CPU values.  You should see that the CPU values are the same for the active window (a Foreground process)., and the inactive window (a Background process).  That’s because there is no Priority Boost active.

Activating Priority Boost
22. Right-click My Computer and click Properties.  Click the Advanced tab.  Click the Performance Options button.  A Performance Options window.

23. Click that the Applications radio button.  Click OK.  Click OK.  Priority Boost is now enabled.

Observing Processor Time for a Foreground Process and a Background Process
24. Click in the Command Prompt window to make it active.  Enter the command: DIR /S again.  This is a foreground process.

25. Compare the CPU numbers for the two CMD.EXE processes.  Click in one of the Command Prompt windows to make it active and see what effect that has on the CPU values.  Click in the other Command Prompt windows to make it active and see what effect that has on the CPU values.  You should see that the CPU values for the Foreground process are higher than for the Background process.  That’s the effect of Priority Boost. 
26. When you are done, close all the windows.

0 – 6 	 Idle


6 - 11 	 Normal


11 – 15 	 High


16 – 31 	 Real-Time
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