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Overview

This chapter reviews how to support a Windows operating system and how to maintain the OS after it is installed. Most Windows problems stem from poor maintenance. If the student is a PC support technician responsible for ongoing support of several computers, he or she can make their work easier, and their users happier, by setting up and executing a good maintenance plan for each computer. A well-maintained computer gives fewer problems and performs better than one that is not maintained.

In this chapter, the student will learn how to schedule regular maintenance tasks, how to prepare for disaster by setting up backup routines for user data and system files, how to manage files and folders that the users and system depend on, and how to manage a hard drive.

Chapter Objectives

After reading this chapter and completing the exercises, the student will learn:

· How to set up and perform scheduled preventive maintenance tasks to keep Windows healthy

· How to prepare for disaster by keeping good backups of use data and Windows system files

· About the directory structures used by Windows and how to manage files and folders

· How to use Windows utilities to manage hard drives

Teaching Tips

Scheduled Preventive Maintenance

1. Introduce the concept of preventative maintenance.
2. List the tasks included in preventative maintenance.

Verify Critical Windows Settings

1. Explain how the PC technician can help the primary user of a computer understand the importance of critical Windows settings.

2. Explain why the automatic update feature is sometimes not set.

3. Review the steps to verify that all updates and service packs are installed and Windows Updates is configured correctly in Windows Vista.

a. Use Figure 13-1 to illustrate how the System window gives information about hardware and currently installed OS, including which service packs are installed.

b. Use Figure 13-2 to illustrate whether or not important updates are installed.

c. Use Figure 13-3 to illustrate how to select the updates for installation.

d. Use Figure 13-4 to illustrate how to use the Change settings link in the Windows Update window to note how Windows updates are set to be installed.

4. Review the steps to verify all updates and service packs are installed and Windows Updates is configured correctly in Windows XP.

a. Use Figure 13-5 to illustrate how to use the System Properties window to find out what Windows XP service packs are installed.

5. Review the steps to verify all updates and service packs are installed and Windows Updates is configured correctly in Windows 2000.

6. Advise students to verify that antivirus software is configured to scan the system regularly and that it is up-to-date to protect a system against malicious attacks.

	Teaching 

Tip
	More information on the Microsoft update feature may be found at: http://www.microsoft.com/security/updates/mu.aspx 



Clean Up the Hard Drive

1. Explain why it is important to occasionally delete unneeded files.

2. Explain how to use Windows Explorer to find the amount of free space on a hard drive.

a. Use Figure 13-6 to illustrate an example of determining available space on a hard drive.

3. Describe how to use to use Disk Cleanup for Vista to delete temporary files on the drive.

a. Use Figure 13-7 to illustrate the Disk Cleanup window.

4. Emphasize that it is usually safe to delete folders in the Windows.old folder if the user assures the PC technician that no information, data, or settings are needed from the old Windows installation.

5. Explain how to uninstall unneeded software to recover space on a Windows Vista machine if a need to free up more disk space still exists.

a. Use Figure 13-8 to illustrate more options to free up hard drive space.

Defrag the Hard Drive

1. Introduce and describe fragmentation.

2. Describe the reasons to defragment your hard drive every week, as part of a good maintenance plan.

3. Advise students that it is best to start the defrag utility when users are not going to be using the PC for a while.

4. Not that by default, Vista automatically defrags a drive every Wednesday at 1:00 AM.

5. Explain how to find out if this default setting has been changed and how to manually defrag the drive in Windows Vista.

a. Use Figure 13-9 to illustrate the Windows Vista Disk Defragmenter window.

6. Explain how to find out if this default setting has been changed and to manually defrag the drive in Windows XP.

a. Use Figure 13-10 to illustrate the Windows XP Disk Defragmenter window.

7. Describe some tips to get the most out of the defragmentation process, include healthy drive and 15% free space.

	Teaching 

Tip
	More information regarding features of the Windows Vista hard disk defragmentation utility may be found at: http://support.microsoft.com/kb/942092 



Check the Hard Drive for Errors

1. Introduce and describe the Windows Chkdsk utility.

2. Emphasize the time error checking and repair may take.

3. Discuss the two methods to launch the Chkdsk utility in Vista or XP.

a. Use Figure 13-11 to illustrate how Windows repairs hard drive errors under the drive’s Properties box using Windows Explorer.

Verify Startup Programs

1. Explain how software programs can be added to the automatic startup list.

2. Explain why a PC technician needs to check the programs launched at startup and verify the programs there are actually needed.

3. Explain how to view and temporarily disable startup programs in Windows Vista.

a. Describe the startup folders Windows Vista uses.

b. Explain the steps in using Software Explorer to view and stop startup programs in Vista.

c. Use Figure 13-12 to illustrate how to use Software Explorer in Vista to find out what programs are launched at startup.

d. Use Figure 13-13 to illustrate how a startup program is launched by using a startup folder.

e. Use Table 13-1 to identify the minimum number of programs that the student would find running in a barebones Windows Vista system immediately after startup.

f. Advise students to check out any other programs not in Table 13-1.

4. Explain how to view and temporarily disable startup programs in Windows XP.

a. Explain why in Windows XP, a user must manually check the startup folders and delete or move the entries not desired.

b. Describe the startup folders used in Windows XP.

c. Explain how to use the Control Panel Add or Remove Programs applet to uninstall programs.

Free Up Additional Hard Drive Space

1. Emphasize that a good rule of thumb is to have at least 15 percent of the drive free.
2. Point out that there are more ways to free up disk space.

3. Describe how to move some data to other drives or devices.

4. Explain how to use drive or folder compression on NTFS formatted volumes.

a. Point out the disadvantages of using compression.

b. Note that it is better to upgrade to a larger hard drive, or move some data to another media, than to use compression.

c. Use Figure 13-14 to illustrate how to compress folders or files to save disk space.

5. Explain how to move some data or applications to another volume.

6. Explain the concept of virtual memory and the how the Pagefile.sys is used by Windows.

a. Describe how to move the virtual memory paging file to another partition on the same hard drive or to a different hard drive.

b. Describe the requirements for a successful performance increase with a virtual memory paging file move.

c. Review the steps to change the location of Pagefile.sys using Vista.

d. Use Figure 13-15 to illustrate how to manage virtual memory using the System Properties box.

e. Use Figure 13-16 to illustrate how to move Pagefile.sys to a different drive.

7. Review the three suggestions to limit space used by Internet Explorer.

a. Use Figure 13-17 to illustrate how to allocate hard drive space to be used for temporary Internet files.

b. Use Figure 13-18 to illustrate how set Internet Explorer not to keep a cache after the browser is closed.

	Teaching 

Tip
	More information on best practices for NTFS compression in Windows may be found at: http://support.microsoft.com/kb/251186 



Quick Quiz 1

1. True or False: The easiest way to clean up temporary files is to use the Disk Cleanup utility on the drive properties box.

Answer: True

2. True or False: By default, Vista automatically defrags daily.

Answer: False

3. When Windows reads a(n) ____________________ file, the drive must work hard to move its read-write head all over the drive to retrieve the file.

Answer: fragmented

4. Use the ____________________ utility to check the drive for errors and recover data.

Answer: Chkdsk

5. The ____________________ file is called virtual memory and is used to enhance the amount of RAM in a system.

Answer: Pagefile.sys

Backup Procedures

1. Introduce and define a backup.

2. Discuss how a user might loose data.

3. Emphasize the importance of never trusting important data to only one media.

Planning For Disaster Recovery

1. Review seven tips to consider when making backup and recovery plans.

a. Decide on the backup media.

b. Consider purchasing third-party backup software that might be easier to use and offer more features than the Windows backup utilities.

c. Use Figure 13-19 to illustrate an external hard drive by Maxtor that uses a USB port and comes bundled with backup software.

d. o save time, use a selective backup plan that only backs up data that changes often.
e. Data should be backed up after about every four to ten hours of data entry.

f. Always record your regular backups in a log.

g. Use Figure 13-20 to illustrate a back up log.

h. When a backup is run for the first time or a scheduled backup is set, verify the backup tape or disks are usable to recover the data.

i. Keep your backups in a safe place and routinely test them.

Back Up User Data

1. Introduce the Windows Vista backup utility, Backup and Restore Center.

a. Explain the disadvantage of the utility.

2. Review the steps to back up files and folders using the Windows Vista backup utility.

a. Use Figure 13-21 to illustrate the Windows Vista Backup and Restore Center.

b. Use Figure 13-22 to illustrate how to select a backup location for files and folders.

c. Use Figure 13-23 to illustrate how to select the type of files to back up.

d. Use Figure 13-24 to illustrate the Backup Status and Configuration window.

3. Describe why many people turn to third party back up software and review additional files and folders that should be backed up with it.

4. Review the steps to back up files and folders using the Windows XP/2000 backup utility, Ntbackup.exe.

a. Use Figure 13-25 to illustrate the Backup or Restore Wizard.

b. Use Figure 13-26 to illustrate how to perform an immediate backup from the Backup tab.

5. Review the Windows 2000/XP options for scheduled backups.

6. Describe the two best ways to schedule backups.

7. Describe how to schedule a backup.

a. Use Figure 13-27 to illustrate the Schedule Jobs tab of the Windows 2000/XP Backup Utility window.

b. Use Figure 13-28 to illustrate how to schedule repeated backups.

8. Describe additional folders that should be backed up besides documents, spreadsheets, databases, and other data files.

9. Explain how to recover files, folders, or the entire drive from a backup using the Windows 2000/XP Backup Utility.

Back Up System Files

1. Point out that Windows Vista and XP use System Restore to keep backups of critical system files.

2. Note that Windows XP and Windows 2000 allow a PC technician to use the Backup utility to back up the system state data.

3. Explain how to use the Windows Vista and XP System Restore utility.

a. Define the term “restore points”.

b. Describe an advantage of having system restore turned on, in terms of application installations.

c. Point out that a student can manually create a restore point at any time.

d. Describe how to manually create a restore point.

e. Use Figure 13-29 to illustrate how to manually create a restore point. 

f. Explain how to keep system protection turned on.

g. Use Figure 13-30 to illustrate how to make sure System Protection is turned on.

h. Discuss how to apply a restore point.

i. Use Figure 13-31 to illustrate the System Restore utility opening window.

j. Use Figure 13-32 to illustrate how to select a restore point.

k. Review some points to remember about System Restore.

4. Explain how to back up the system state using Windows XP and 2000.

a. Refer back to Figure 13-25 to illustrate the Backup or Restore Wizard.

b. Use Figure 13-33 to illustrate how to back up the Windows XP/2000 system state.

c. Use Figure 13-34 to illustrate how to restore the system state from the Restore and Manage Media tab of the Backup dialog box.

d. Describe the biggest limitation to using the Backup utility to restore the system state.

Back Up the Entire Hard Drive

1. Introduce tools for Windows Vista and Windows XP to back up the entire hard drive: Windows Vista Complete PC Backup or Windows XP Automated System Recovery.

2. Describe the Windows Vista complete PC backup tool.

a. Review the steps to create the initial Complete PC backup.

b. Use Figure 13-35 to illustrate how to confirm backup settings and begin the backup.

c. Review the steps to recover the system from the backup.

d. Use Figure 13-36 to illustrate how to select language and keyboard preferences.

e. Use Figure 13-37 to illustrate the opening menu when a user boots from the Vista DVD.

f. Use Figure 13-38 to illustrate how to restore the system to a previous Complete PC backup.

3. Introduce and explain the Windows XP automated system recovery (ASR) tool.

a. Explain how to create the ASR backup and ASR disk.

b. Use Figure 13-39 to illustrate how the backup utility can create a backup of drive C and an ASR disk, to be used later for the Automated System Recovery utility.

c. Explain how to restore the system using an ASR backup.

d. Use Figure 13-40 to illustrate the Automatic System Recovery process requiring the ASR floppy disk.

	Teaching 

Tip
	More information regarding the Windows Backup and Restore Center may be found at: http://www.microsoft.com/windows/windows-vista/features/backup.aspx 



	Teaching 

Tip
	More information on Automated System Recovery in Windows XP may be found at: http://support.microsoft.com/kb/818903 



Quick Quiz 2

1. A(n) ____________________ is an extra copy of a data or software file that a user can use if the original file becomes damaged or destroyed.

Answer: backup

2. Windows XP/2000 offers the ____________________ program to back up files and folders.
Answer: Ntbackup.exe

3. True or False: Data should be backed up after about every four to ten hours of data entry.

Answer: True

4. True or False: The Windows Vista backup utility is called the Backup and Restore Center.

Answer: True

5. In a ____________________ backup, all files that have been created or changed since the last full or incremental backup are backed up, and files are not marked as backed up.

A. copy 

B. differential

C. encompassing

D. daily

Answer: B

Managing Files, Folders, and Hard Drives

1. Explain why it is important for a PC technician to know how to manage folders and files and understand the directory structures used by Windows Vista, XP, and 2000.
Directory Structures

1. Describe the directory locations a PC technician should understand.

2. Describe the two items in a user profile.

a. Define the term “namespace”.

b. Use Figure 13-41 to illustrate a user profile namespace containing a folder and subfolders to hold user and application data.

3. Explain where the folder for a user account is stored in Windows XP.

4. Explain where the Windows Vista, Windows XP, and Windows 2000 operating systems are normally installed.

5. Use Figure 13-42 to illustrate the directory structure for an XP user.

6. Describe other important folder locations a PC technician should know.

Commands To Manage Files and Folders

1. Review the command line interface.

2. Review how to run the cmd.exe utility in Windows Vista or Windows XP.

a. Use Figure 13-43 to illustrate a command prompt window.

3. Describe how to obtain an elevated command prompt in Windows Vista.

4. Explain how to retrieve the last command entered, retrieve the last command line one character at a time, and close the window within a command prompt window.

5. Point out that many of the commands the student will learn about in this section can also be used from the Vista Recovery Environment or the Windows 2000/XP Recovery Console.

6. Discuss the default directory within the command prompt window.

7. Discuss file naming conventions.

8. Explain the use of wildcard characters in command lines.

9. Discuss the Help or <command name> /? command.

a. Use Table 13-2 to illustrate sample Help commands.

10. Discuss the Dir [<filename>] [/p] [/s] [/w] command.

a. Use Table 13-3 to illustrate sample Dir commands.

11. Discuss the Del or Erase <filename> command.

12. Discuss the Copy <source> [<destination>] [/A] [/V] [/Y] command.

13. Discuss the Recover <filename> command.

14. Discuss the Xcopy <source> [<destination>] [/S] [/C] [/Y] [/D:date] command.

a. Use Table 13-4 to illustrate sample Xcopy commands and results.

15. Discuss the Robocopy <source> [<destination>] [/S] [/E] [/LOG:filename] [/LOG+:filename] [/move] [/purge] command.

a. Use Table 13-5 to illustrate sample Robocopy commands and results.

16. Discuss the MD [drive:]path command.

17. Discuss the CD [drive:]path or CD.. command.

18. Discuss the RD [drive:]path command.

19. Discuss the Chkdsk [drive:] [/f] [/r] command.

a. Use Figure 13-45 to illustrate lost and cross-linked clusters.

b. Point out that if Chkdsk finds data it can recover, it asks for permission to do so.

c. Emphasize that the Chkdsk command will not fix anything unless the drive is locked.

20. Discuss the Defrag [drive:] [-C] command.

a. Use Table 13-6 to illustrate sample Defrag commands and results.

b. Point out that the Defrag command requires an elevated command prompt window in Windows Vista.

21. Discuss the Edit [drive:path] <filename> command.

a. Use Figure 13-46 to illustrate the Mybatch.bat file being edited.

b. Define the term batch file.

c. Use Figure 13-47 to illustrate execution of a batch file.

22. Discuss the Format <drive:> [/v:label] [/q] [fs:<filesystem>] command.

a. Use Table 13-7 to illustrate sample Format commands and results.

Use Disk Management to Manage Hard Drives

1. Mention the primary tool for managing hard drives: Disk Management.

2. Describe the topics covered in this section.

3. Explain the following terms: partition, volume, active partition, extended partition, logical partition, file system, cluster, and sector.

4. Review file systems supported in Windows.

5. Explain how to initializes a new hard drive.

a. Use Figure 13-48 through Figure 13-50 to illustrate steps in the process.

6. Define the terms “mounted drive” and “mount point”.

a. Use Figure 13-51 to illustrate how the C:\Data folder is the mount point for the mounted drive.

b. Explain how to mount a drive in Windows Vista or XP.

c. Use Figure 13-52 through Figure 13-57 to illustrate the process.

d. Discuss the situations where a mounted drive is useful.

7. Introduce the concept of a dynamic disk.

a. Note that Windows Vista Home editions and Windows XP Home editions do not support dynamic disks.

b. Explain how dynamic disks use dynamic volumes.

c. Describe four uses of dynamic disks.

d. Use Figure 13-58 to illustrate the difference between basic disks and dynamic disks and how dynamic disks are used to span or stripe across multiple drives.

e. Explain how to use Disk Management to convert two or more basic disks to dynamic disks.

f. Use Figure 13-59 to illustrate how to convert a basic disk to a dynamic disk.

g. Use Figure 13-60 to illustrate how to create a spanned or striped volume.

h. Emphasize that spanning and software RAID are not very safe, and students should use hardware RAID instead.

8. Review the drive and volume statuses a student might see in the Disk Management window.

	Teaching 

Tip
	More information on basic and dynamic disks may be found at: http://windows.microsoft.com/en-IN/windows-vista/What-are-basic-and-dynamic-disks 



Regional and Language Settings

1. Describe how to configure a computer for another language.

a. Use Figure 13-61 to illustrate a Spanish keyboard.

2. Review the steps in Windows Vista Ultimate to configure a computer to use Spanish for the display and keyboard.

a. Use Figure 13-62 through Figure 13-68 to illustrate the process.

	Teaching 

Tip
	More information on regional formats and languages may be found at: http://windows.microsoft.com/en-IN/windows7/What-can-I-do-with-regional-formats-and-languages 



Quick Quiz 3

1. True or False: The asterisk (*) is a wildcard for one character.

Answer: False

2. In Windows Vista, a PC technician can use ____________________ to resize volumes.

Answer: Disk Management

3. A(n) ____________________ is a volume that can be accessed by way of a folder on another volume, so that the folder has more available space.

Answer: mounted drive

4. True or False: Software RAID is more reliable than hardware RAID.

Answer: False

5. A(n) ____________________ disk status indicates the disk has been sensed by Windows and can be accessed by either reading or writing to the disk.

A. online

B. active

C. basic

D. allocated

Answer: A

Class Discussion Topics

1. Why is it preferable to backup the entire registry using the Backup utility, rather than by individually saving each of the keys?

2. When manually deleting programming files, why do corresponding registry entries also need to be deleted? 

3. What is the difference between virtual memory and physical memory?

Additional Projects

1. Perform research on three types of backups: incremental backup, differential backup, and full backup. Describe each type of backup, including the advantages and disadvantages of each. Provide a response in 3 to 4 paragraphs.

2. Suppose you have observed that your system is performing slower than usual. Applications are taking longer to load and switching among tasks is taking longer and may even cause some applications to crash. Which system resources are likely to be at the root of the problem? How can you use system tools, such as the Task Manager, to help identify and troubleshoot these problems? Report your findings in 2 to 3 paragraphs.

3. Perform additional research on paging and virtual memory. Find out what kinds of problems paging with virtual memory was designed to solve. Describe the problems created by paging itself. Explain why the benefits of paging outweigh the disadvantages. Report your results in 3 to 4 paragraphs. 

Additional Resources

1. Formatting a Hard Drive under Windows XP:

http://www.ehow.com/how_6026_format-hard-drive.html 
2. Installing a Program:

http://www.computerhope.com/issues/ch000561.htm 
3. More Information on Backups:

http://en.wikipedia.org/wiki/Backup 
4. Microsoft Windows Registry:

http://www.computerhope.com/registry.htm 
5. How Virtual Memory Works:

http://computer.howstuffworks.com/virtual-memory.htm 
Key Terms

· Automated System Recovery: A Windows XP tool to back up the entire hard drive.

· batch file: A file with a .bat file extension. You can use a batch file to execute a group of commands from a command prompt.

· Chkdsk: A utility to check the drive for errors and recover data. The utility can be accessed from a command prompt or the drive properties box.

· Complete PC Backup: A Windows Vista utility to back up the entire hard drive.

· Defrag: A command to defrag the drive from a command prompt window. 

· dynamic disks: Dynamic disks can contain a large number of dynamic volumes that function like the primary partitions used on basic disks.

· dynamic volumes: Volumes that can span more than one hard drive.

· fragmented files: Files written to a disk in noncontiguous clusters.

· mount point: The folder used to access a mounted drive.

· mounted drive: A volume that can be accessed by way of a folder on another volume so that the folder has more available space.

· Pagefile.sys: A paging file where Virtual memory is stored.

· restore point: A snapshot of the Windows Me/XP system state, usually made before installation of new hardware or applications.

· System Restore: A Windows Me/XP utility, similar to the ScanReg tool in earlier versions of Windows that is used to restore the system to a restore point. Unlike ScanReg, System Restore cannot be executed from a command prompt.

· system state data: In Windows 2000/XP, files that are necessary for a successful load of the operating system.

· user profile namespace: Contains a folder and subfolders to hold user data and application data.

· virtual memory: Virtual memory uses hard drive space as memory to increase the total amount of memory available. Virtual memory is stored in a paging file named Pagefile.sys.

· wildcard: Characters in a filename to say that the command applies to a group of files or to abbreviate a filename if you do not know the entire name. The question mark (?) is a wildcard for one character, and the asterisk (*) is a wildcard for one or more characters.
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