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Overview

Target audience

This workshop is for local computer administrators and technicians, organisational administrators, teachers, staff and other experienced computer users with little computer maintenance experience who may be managing computers in their school or organisation now or in future.

Prerequisites

Participants should have an intermediate knowledge of computer terminology and use, including Microsoft Windows and software applications, and some experience maintaining computers.

Knowledge and performance goals

Participants will be able to list and describe components of computer hardware, operating systems and applications software, and perform basic planning, purchase, installation, configuration, preventive maintenance, troubleshooting and repair.

Venue, date and time

Ihungo Secondary School, Kashozi Road, P. O. Box 95, Bukoba, Tanzania, 028-2220727

Saturday, 26 April 2003, 12:30 pm to 6:30 pm
Facilitators

· Mr. Greg Vogl, University of Bukoba Project
P. O. Box 1725, Bukoba, 0741-502560, +256-77-606404, gregvogl@yahoo.com

· Mr. Laurence Corps, Karagwe District Council, Voluntary Service Overseas (VSO)
P. O. Box 20, Karagwe, 0744-655020, karagwe@africaonline.co.tz

· Mr. Dawooda Meshack, Information Technology and English Training Centre
P. O. Box 230, Bukoba, 0741-448088, dawonjavike@yahoo.com
Hardware and Software Components

Purchasing Hardware and Software 

You are less likely to waste money on unneeded features if you know in advance how you will use your PC and the features you need. To get the best deal, make a list of the specifications you need and the specifications that are being offered by each vendor, and compare the offers side by side. 

	Component
	Description and Specifications 

	Brand Name
	Dell, Compaq, HP, IBM, and Acer computers cost more but may last longer. 

	Warranty
	You can bring in the PC for free repairs if a part fails before the warranty expires.

	Processor
	The processor is the computer’s brain and the most important determinant of speed. 

Clock speed is measured in MHz or GHz (megahertz or gigahertz, millions or billions of cycles per second). A new processor may run at 2 GHz (2000 MHz). 

Intel Pentium processors (I, MMX, Pro, II, III, IV) are the most popular but costly.

	Memory
	RAM determines how many programs can run at one time and how fast they run. 

RAM capacity is measured in MB or GB (megabytes or gigabytes, millions or billions of bytes). A new computer may have 512 MB of RAM.

	Hard Disk
	The hard disk is where most files are stored and most programs are installed.

Hard disk capacity is measured in GB. A new hard disk may be about 100 GB.

Look for low seek time (ns), fast speed (rpm), and EIDE (not SCSI) interface.

	Optical Drive
	CD-ROM drives can only read CD discs. A typical speed is 56x (2.8 MBps).

CD-RW drives can also write to CD-R (recordable) and CD-RW (rewritable) discs.

DVD drives can read both CDs (compact discs) and DVDs (digital versatile discs).

CDs have a capacity of about 700 MB. DVDs have a capacity of about 4.7 GB.

	Floppy Drive
	Modern floppy drives use 3 ½ inch disks with a capacity of 1.44 MB (1440 KB).

	Keyboard
	Most keyboards have 101 keys. Some have extra shortcut keys and buttons. 

Ergonomic keyboards have a curved shape for easier touch-typing. 

	Mouse
	Wheel, cordless, and optical mice are nicer than ordinary mice but cost more.

	Monitor
	14” and 15” monitors are small, 17” is recommended, 19” and 21” are expensive.

For high resolution and many colours you need a video card with lots of RAM.

	Modem
	A modem allows you to dial in to the Internet for Web browsing and email.

	NIC
	A network interface card is needed to connect your PC to others on a local network.

For fast Ethernet you need a PCI interface and 100MBps cards and network hub.

	Audio
	A sound card plus speakers or headphone plays sounds; a microphone records.

	Printer
	Laser printers are more expensive than ink jet printers but often faster (more pages per minute) and have a lower per-page printing cost. Colour printing is costly. 

	UPS
	An Uninterruptible Power Supply protects your PC from unstable mains electricity.

	Dust Cover
	A plastic cover keeps out dust when the computer is not in use.

	Operating 
System
	The most popular operating system for PCs is Microsoft Windows, which keeps evolving and growing, and there are many different versions.

DOS-based versions (3.1; 95 a, b, c; 98 first and second editions; and Millenium edition) support most hardware and are designed for home and small office use.

NT-based versions (NT, 2000, XP) are more powerful, stable, secure, and costly.

Server versions of NT have networking features; workstation versions don’t.

Linux is a free but complex UNIX-based (non-Microsoft) operating system.

	Software
	Most people use Microsoft Office; if this is pre-installed you can save money. Also get Antivirus software. Other packages are often included but may be just hype.


Pictures of Peripherals, Connectors and Internal Components
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A. Floppy disk drive

B. Ribbon or signal cable

C. Hard drive

D. CD-ROM drive

E. System board or motherboard

F. Power supply

G. System case or cover or system unit

H. Adapter or expansion card (possibly VGA)

I. I/O or disk adapter card

Hardware Installation and Maintenance

Removing the case

· Before opening the PC, unplug the power cord and remove cables from the back of the PC.

· To remove the PC cover, you may need a “star” screwdriver to remove two to six screws.

· Look carefully at the case design to determine if the case should slide forward, back or up.

Cleaning tips

· Clean the mouse ball and rollers by removing the cover on the bottom and removing the ball.

· Remove objects from under the keyboard keys by pulling off the keys with a flat metal key. 

· Clean the outsides of the computer, monitor, printer, keyboard, etc. with a soft, moist cloth.

· When cleaning the computer insides, you should touch the case but not the motherboard or chips.

· You can blow dust out of the case and power supply fan with your mouth, but moisture in your breath can damage electrical components; a PC vacuum or compressed air is safer.

Adjusting the monitor

· On most monitors you can adjust brightness, contrast, and horizontal/vertical size and position.

· Adjust monitor settings using the Menu button, arrow or +/- buttons and Exit button.

· The Settings tab of the Display control panel allows you to change colours and resolution.

Replacing the printer ink cartridge

· When a printer starts printing faintly, replace the ink cartridge by opening the printer case.

Installing an expansion board

To install a video card, sound card, network card, internal modem, scanner, or SCSI adapter:

1. Identify the correct type of expansion slot (ISA, PCI, or AGP bus) at the back of the PC.

2. Unscrew the metal insert that blocks the slot's access hole. (Save for use in another computer.)

3. Gently but firmly press the board into the slot. Use the screw to secure the board in place. 

Replacing a disk drive

To install an IDE hard drive or CD-ROM drive:

1. Find the two IDE controllers (known as “primary” and “secondary”) on the motherboard.

2. You can install only two IDE drives (known as “master” and “slave”) per controller. 

3. If you have only one hard drive it will be the primary master and will be the C: drive.

4. Note how the ribbon and power cables are currently connected to the drive and motherboard.

5. The flat ribbon cable attaches so the red stripe connects to pin 1.

6. The four-wire power cable connector has a notch and can only connect one way.

7. Unscrew and remove the existing drive and insert the new drive.

8. When you restart, Setup may ask you to enter the number of drive heads, tracks and sectors.

9. Replacing a floppy drive is similar. Find the floppy controller on the motherboard.

Replacing the battery

The computer’s battery is a small cylinder attached to the motherboard.

If the battery is dead, the system clock will stop whenever the computer is switched off.

You may also be asked to press F1 when the computer starts.

1. Find a new battery with the same size, shape, voltage, and composition as the old one.

2. To replace the battery, simply pull out the old one and put in the new one.

Memory

Types of Memory

	Memory type
	Description

	RAM
	Random Access Memory, in SIMMs or DIMMs in slots on the motherboard

Also called physical or real memory 

	  Conventional 
	The first 640 KB of physical memory where DOS runs programs

	  High or Upper
	Reserved portion of DOS memory above the 640 KB barrier

	  Expanded
	Extra memory that DOS can use, managed by EMS

	  Extended
	Extra memory that DOS cannot use, managed by XMS or HIMEM.SYS

	ROM
	Read-Only Memory, usually in a chip on the motherboard, used for startup

	Virtual
	A portion of the hard disk used as memory when physical memory is full
Stored in the swap file win386.swp or page file pagefile.sys

Often over twice as big as physical memory


RAM requirements for Windows

· Windows 3.1 cannot directly access more than 16 MB of RAM.

· Windows 95 requires 8 MB of RAM but will be very slow without at least 16 MB.  

· Windows 98 requires 16 MB of RAM but will be very slow without at least 32 MB.

Types of RAM

· Older computers use 72-pin SIMMs; newer computers use DIMMs. 

· 486 computers generally use 70 ns SIMMs; Pentium I computers use 60 ns SIMMs. 

· SIMMs often must be inserted in matching pairs, e.g. two 8 MB + two 4 MB = 24 MB total. 

· If you mix 60 and 70 ns pairs, the speed will be that of the slower pair (70 ns).

· The system board can support either parity or no-parity, and either EDO and non-EDO SIMMs.

· VRAM is video RAM used on the video card and determines monitor resolution and colours.

Installing RAM

1. Identify the memory slots (grouped in pairs called banks) and read the motherboard manual to determine how many empty slots there are and what type of memory modules you need. 

2. Put the memory module in the slot. Start inserting memory in bank A or slot 0; this slot should not be empty.

3. Pull levers on both sides of the DIMM slot to secure the DIMM. 
The SIMM tilts vertically until the levers snap into place.

4. Switch on your PC. You may need to run Setup for the new amount of RAM to be recognised.

Disks and File Systems

Types of PC file systems

	File System
	The way the hard disk is organised so that files can be stored on it.

	FAT
	A file system used by DOS, Windows and Linux. (File Allocation Table)

	FAT16
	A 16-bit version of FAT used by Windows 3.1 and 95. (Floppy disks use FAT12.)

	FAT32
	Works on computers with hard disks larger than 512 MB; less disk space is wasted.

	NTFS
	File system for NT, 2000 and XP. More powerful, stable and secure than FAT32.


Creating and using a Windows startup disk (boot floppy)

1. Insert a floppy disk that is either blank or contains no files you want to keep.

2. Click Start, Settings, Control Panel. Double-click Add/Remove Programs. 

3. Click the Startup Disk tab and click Create Disk. You may need to insert your Windows CD.

4. Write-protect the startup disk (for virus protection) by uncovering the second hole.

5. Test the startup disk by starting the computer with the floppy disk in the drive.

6. You may want to copy some additional external DOS commands from c:\windows\command such as FORMAT.COM to your boot floppy.

Formatting a floppy disk

If you want to erase all files on a floppy disk and there are many files, you may want to format it.

1. Insert a floppy disk that is either blank or contains no files you want to keep.

2. Open My Computer or Windows Explorer.

3. Right-click the icon for the 3 ½ Floppy (A:) and click Format.

4. Click Start. The disk will be quickly formatted. Any and all files on the disk will be erased!

Formatting the hard disk (use with caution!)

If you buy a new hard disk, you will need to partition it and then format it.

You may want to format an existing hard disk to reinstall all programs and make it run better.

It is recommended to reformat the hard disk of a heavily used computer about once a year.

1. Make backup copies of all original software installation CDs (Windows, Office, etc.)

2. Make a backup of all user files on the hard disk that you want to keep.

3. Boot from a floppy disk, or restart in MS-DOS mode, so that you are not in Windows.

4. At the DOS prompt, type FORMAT C: /Q. Any and all files on the hard disk will be erased!

Partitioning the hard disk (use with caution!)

It is possible to divide the hard disk into partitions (physically separate areas).

Each partition is given a volume or drive letter (e.g. for two volumes you can use C: and D:).

Removing a hard disk partition will make all files on it inaccessible!

1. Make a backup of all user files on the hard disk that you want to keep.

2. Boot from a floppy disk, or restart in MS-DOS mode, so that you are not in Windows.

3. At the DOS prompt, type FDISK. You will see a menu to view, add or change partitions.

Removing the Ravage B (Dodgy) virus

This common virus resides in the master boot record. To remove this virus, 

1. Boot from a write-protected virus-free startup disk.

2. At the DOS prompt, type FDISK/MBR to restore the master boot record.

3. Restart the computer.

File Management

Tools

	Tool
	Purpose (see QuickSource pp. 2-4)
	How to start or open it

	My Computer
	Display, copy, move, rename, delete, and change names, properties and attributes of files, folders and disks
	Double-click My Computer on the desktop

	Windows Explorer 


	Same as My Computer but displays list of folders in left column for easier navigation
	Start, Programs, Windows Explorer

Or right-click My Computer and click Explore

	MS-DOS
command prompt
	Type a command instead of using Windows Explorer
	Start, Programs, Accessories, MS-DOS or Command Prompt

	Find
	Search for files or folders on the hard disk or other location. You can specify date, size, part or all of filename or extension, etc.
	Start, Find, Files or Folders

	Run
	Start a program or open a file by typing its name (full path name may be necessary)
	Start, Run

	Recycle Bin
	Temporarily stores deleted files
	Double-click the Recycle Bin

	Shortcut
	Provide easier access to a file or program
	Right-click the folder where you want the shortcut; click New, click Shortcut


Folders containing shortcuts

	Folder 
	Purpose (you can install shortcuts in any of these folders for easier access)
	Location or how to view it

(may appear as menu or toolbar)

	Desktop 
Folder
	Anything in this folder appears on the computer desktop as an icon
	c:\windows\desktop
Click the Show Desktop button

	Start
Menu
	Quickly start frequently used programs or documents; change computer settings
	c:\windows\start menu
To view, click Start; to change, right-click Start and click Explore

	Programs
Menu
	Program folders and files in Start menu
	Right-click Start, click Explore, and double-click Programs

	StartUp
Menu
	Programs to be started or files to be opened when Windows starts
	Right-click Start, click Explore, click Programs, and double-click StartUp

	SendTo
Menu
	Programs, devices or folders you can send files or documents to
	c:\windows\SendTo

Right-click a file and move to Send To

	Favorites
Menu
	Web pages bookmarked from the Favorites menu in Internet Explorer
	c:\windows\favorites

Click Start and move to Favorites

	QuickLaunch 
Toolbar
	Provides one-click access to files or programs (Windows 95c or later)
	Right-click the taskbar, move to Toolbars and click QuickLaunch


Organising Files and Folders 

· Using folders can greatly reduce clutter. Encourage users to create a folder and subfolders for themselves in My Documents rather than storing everything directly in My Documents. Avoid storing user files in other folders (e.g. the root directory of C:) to reduce the chance of damaging program or system files and to make backups of all user files easier.

Organising shortcuts

· Keep shortcuts to a minimum to reduce clutter. Delete infrequently used shortcuts on Desktop and QuickLaunch toolbar. The five shortcuts I use frequently are Word, Excel, Windows Explorer, Internet Explorer, and Windows Media Player.

· If your Start and Programs menus have too many items, you can create folders in them to group similar items so beginners can find them easily. For example, you can create folders for typing tutorials, Microsoft Office, multimedia reference, games, etc. Don’t create too many levels of subfolders. Don’t rearrange the start menu too much, especially if you are uninstalling and reinstalling programs frequently. You can delete extra copies of program shortcuts without harm.

Deleting files to recover disk space

· To see a pie chart of how much space a disk is using, right-click on it and click properties.

· Empty the recycle bin periodically, especially if you have little free hard disk space. 
But be careful when emptying the recycle bin; all files inside will be permanently deleted.

· If you are running out of space, run the Disk Cleanup system tool (Windows 98 and later).

· You can also use the Find tool to find the largest files and folders on it. Many large temporary (.tmp), help (.hlp, .chm) and multimedia files (.wav, .wmv, .avi) can be deleted. 

· Be careful not to delete important system files. Don’t delete it if you don’t know what it is. 

· Folders that often contain files you can delete: c:\, c:\temp, c:\windows\temp, c:\my documents.

· Use the Add/Remove Programs control panel to uninstall programs you are not using. 

· Click the Windows Components tab to uninstall components you are not using.

File and Disk Maintenance Utilities

*System tools (click Start, Programs, Accessories, System Tools)

	Utility
	Purpose of the utility
	Tips for using the utility

	*Scandisk
	Find and correct errors on the hard disk; frequently configured to start automatically if you don’t shut down Windows properly
	If scandisk frequently hangs or starts detecting many bad sectors during a surface scan, you must back up your hard disk and replace it.

	Chkdsk
	See hard disk size and find and correct errors if you cannot run Windows
	Type chkdsk at the MS-DOS prompt.

Use scandisk instead of chkdsk/f.

	Norton Disk Doctor
	Similar to scandisk but can sometimes better repair serious damage or rescue parts of documents from damaged floppies
	Installed as a part of Norton Utilities or Norton System Works. Type ndd at the MS-DOS prompt.

	*Disk Defragmenter
	Reduce fragmentation of files for faster hard disk access
	Fragmentation is caused by adding, removing or changing many files, especially by uninstalling programs. Scandisk before you defragment.

	*Disk Cleanup
	Recover hard disk space by deleting or compressing old, temporary or recycled files or removing programs or system components
	Run disk cleanup if your disk is nearly full. You may need to delete many of these files yourself if you have Windows 95.

	*Backup
	Make backup copies of files to removable disk(s) or tape
	The most important files to back up are user files. Program files can be replaced by reinstallation.

Selective, incremental and differential backups take up less time and space than full backups.

Backups can be compressed to save space.

	Antivirus software e.g. Norton, AVG, PC Cillin, MacAfee
	Detect, prevent and remove viruses  
	Purchase (or download free from the Internet) and install an updated version of an antivirus package.

Scan outside floppy disks before use.

	Windows disk compression utilities e.g. *Compression Agent, *DriveSpace
	Reduce amount of disk space taken up by files
	Avoid Windows file and disk compression, especially if you have a slow computer or lots of space, since compressed files and disks are more easily damaged than normal files.

	File compression utilities e.g. WinZip, enZip
	Store several files in one compressed file in order to save space, reduce the number of files, send several files as a single e-mail attachment, or download and install a program from the Internet
	Select files or folders, right-click and Send to Compressed (zipped) folder


Control Panels

	Control panel
	Uses (Also see QuickSource, pp. 5-6)

	Accessibility Options
	Tools to make the computer easier to use for people who have difficulties in operating input devices like the keyboard or mouse, or seeing or hearing the computer’s output

	Add New Hardware
	Install or uninstall hardware devices

	Add/Remove Programs
	Install or uninstall programs or Windows components, or create a startup disk

	Date/Time
	View and change date and time 

	Desktop Themes
	Change the fonts, colour and design scheme of icons, windows, menus, and desktop (option in Windows 98)

	Display
	Wallpaper, screen saver, colour scheme, number of colours and screen area

	Folder Options
	Change how folders are displayed

	Fonts
	Different typefaces and lettering styles installed on the computer

	Internet Options
	Change how you use Internet Explorer to browse the Web

	Keyboard
	Character repeat rate and delay, cursor blink rate and language

	Mouse
	Button configuration, double-click speed, and pointer icons, speed and trail

	Sounds/Multimedia
	Audio, video, MIDI, CD music, and related devices and drivers

	Network
	View or change network identification, access, protocols, services, etc.

	Passwords
	Change passwords and set user customisation and other security options

	Printers
	Add, remove or change how a printer works; view or cancel a print job

	Regional Settings
	Country and display of numbers, currencies, dates and times

	System
	View and change hardware and operating system properties and performance settings

The General tab displays the version of Windows, the processor type and speed, and the amount of memory.

The Device Manager tab shows which devices are attached to the system and whether there are any devices with problems (shown by a ? or !). 

The Properties button lists the computer’s resources and their usage: Interrupt request (IRQ), Input/output (I/O), Direct Memory Access (DMA), Memory. Two devices using the same resource will usually conflict and not work.

To see the drivers and resources of an item, click the + to expand the type or connection category, click an item to select it, and click Properties.

	Taskbar and Start Menu
	Change the appearance and functions of the start menu and taskbar to run and switch between programs

	Users
	Allow different users to have individualised desktop appearance settings, start menu items and documents folders


Software Operation, Installation and Configuration

Ways to run a program in DOS or Windows

· Click a shortcut in the Start Menu or Quick Launch toolbar.

· Double-click a shortcut icon on the desktop.

· Double-click a program file or shortcut in a My Computer or Windows Explorer window.

· Type the program’s name in the Run dialog box or at the DOS prompt, optionally using the DOS start command.

· Type the full path of a program name into a batch file and run the batch file.

Ways to stop a running program in DOS or Windows

· Choose Close or Exit from the File menu.

· Click the close button (x) in the upper right corner.

· Get the window’s system menu by clicking the upper left corner or right-clicking the taskbar button; then choose Close (or press Alt-F4).

· Press Ctrl-C to end a DOS program that is being run from the DOS prompt.

· Press Ctrl-Alt-Del, select the program from the task list and click End Task.

Ways to install programs or installation tools

· Use the Add/Remove Programs control panel. Click the Install button to get the installation wizard, or choose Windows Component to install applications that come with windows.

· Run the setup or install program directly from an installation CD-ROM or Zip disk or floppy, e.g. by typing a:setup or d:setup in the Run dialog.

· Use WinZip and click the Install button to install a zipped program.

· Copy files into a folder on the hard disk (e.g. the Program Files folder) and maybe create a shortcut in the Start menu or on the desktop.

· Use a third-party installation program.

Ways to uninstall programs

· Use the Add/Remove Programs control panel.

· Use the uninstall program provided by the application or a third-party install/uninstall program.

· Just delete the folder in the Program Files folder that contains the program. (This is generally not recommended but may be your only option in some cases.)

Ways to configure program settings

· You can configure most end-user software through Options and Preferences menus.

· In Microsoft Office, click Tools, Options or Tools, Customize. 

· To change the Word Toolbars, click View, Toolbars, Customize.

· In Internet Explorer, click Tools, Internet Options.

System Configuration

System utilities

*System tools (click Start, Programs, Accessories, System Tools)

	Utility


	Purpose of the utility
	DOS command to start the utility

	Microsoft System Diagnostics 

*System Information 
	Display, save or print detailed technical information about your computer’s hardware and software
	MSD

	*System Monitor
	Display system properties and behaviour
	

	*Resource Meter
	Display usage of system and user resources
	

	*System Configure Utility
	Configure hardware and Windows
	MSCONFIG

	DOS commands
	Display total disk usage and free disk space 

Display total memory

Display version of Microsoft Windows
	DIR, CHKDSK

MEM 

VER

	*Scheduled Tasks

*Maintenance Wizard
	Schedule and perform maintenance tasks 
	


CMOS (“BIOS”) settings

· Most computers today automatically detect hardware so you rarely need to change these settings.

· Sometimes you will have to use Setup if you change the amount of memory or the hard disk.

· To view the CMOS settings, start the computer and press Del or F2 (key often shown on screen).

· You will see the Setup screen. To change settings, follow the instructions. Usually PageUp and PageDown or the arrow keys show additional screens, and press Esc to exit, F10 to save changes.

Boot menu

· The boot menu is useful for diagnosing or repairing Windows or hardware driver problems.

· To view the boot menu, press F8 when Windows 95 starts, or hold Ctrl when Windows 98 starts.

· Command Prompt will allow you to use DOS without starting Windows.

· Safe Mode will not load any drivers for hardware (CD-ROM, display, network card, etc.) and allows you to start Windows and remove devices preventing Windows from loading normally. The display is 640x480 with 16 colours and “Safe Mode” appears on the desktop corners.

Restarting Windows without restarting the computer

· This is useful when installing programs that require restarting Windows only.

· Click Start, Shut Down, Restart, and hold down Shift until Windows restarts.

Batch files

· A batch file is a text file with a .bat extension which contains DOS commands.

· Batch files are useful for moving, copying or deleting multiple files at once, or for repeating an operation on many computers. A batch file can also run other programs and batch files.

· Batch files take time to set up but can save work and keep networked client PCs identical.

· Batch files require a good knowledge of DOS and can be dangerous if not used carefully.

· To run a batch file, double-click it in Explorer, or type its name at the DOS prompt.

· To create, edit or view a batch file, use any text editor like DOS Edit, Notepad or WordPad.

· For a list of DOS commands, type help. (This may not work on some versions of Windows.)

· Useful commands for batch files: call, del, deltree, echo, for, goto, if, net, rem, type, xcopy.

· For more information on any DOS command, type the command followed by /?.

· The net command provides many networking functions. For details, type net help.

· To map network drive x: to a shared resource, type net use x: \\servername\resource.

· To run a batch file every time the computer starts, put a shortcut to it in the Startup folder.

User policies

· Policies can restrict users from doing things that might damage system or program files.

· You can hide desktop items, settings folders, contents of drives and Network Neighborhood, the Run command, the DOS prompt, etc.

· But policies can be dangerous because you can accidentally lock out even the administrator.

· The Policy Editor is on the Windows 95 CD in d:\admin\apptools\poledit\poledit.exe 
or on the Windows 98 CD in d:\tools\reskit\netadmin\poledit\poledit.exe.

· User policy files end in a .pol extension and can be copied to student computers.

· Windows XP Computer Management has a policy system tool instead.

Registry

· The Windows registry is a database that controls how the computer works.

· The registry keys are thousands of variables which have number or text values.

· The keys are stored in a tree of folders that you can browse like Windows Explorer folders.

· The Registry Editor is in c:\windows\regedit.exe and allows you to change these keys. 

· The registry is stored in two hidden system files named c:\system.dat and c:\user.dat.

· If the registry is damaged it can make your computer unable to operate, so be very careful.

· Many registry keys are more easily and safely changed using the Control Panels.

System Files

System file extensions

	Ext.
	Type of file (many files with these extensions are in the system folder c:\windows\system)

	BAT
	Batch files (text files with a list of DOS commands and other programs)

	BAK
	Backup files (often copies of configuration files that can be restored in an emergency)

	COM
	Command files (binary files, external DOS commands not recognised by command.com)

	CPL
	Control panel extensions

	DAT
	Program data files

	DLL
	Application extension files used by programs

	DRV
	Device drivers (programs that enable the processor to control hardware devices)

	EXE
	Executable program or application files

	HLP
	Help files

	INF
	Setup information files

	INI
	Configuration setting files used when a program initialises or starts

	LOG
	Log files (usually text files that record information e.g. about program errors)

	SCR
	Screen savers

	SYS
	System files (binary files that are part or extensions of the operating system)

	TMP
	Temporary files

	VXD
	Device drivers


DOS system files

	io.sys
	controls basic input and output devices; extends the BIOS

	ansi.sys
	sets up keyboard and display for entering and displaying characters (e.g. letters and numbers)

	msdos.sys
	sets up the DOS operating system for managing disk drives

	emm386.exe
	device driver that “provides access to the upper memory area and uses extended memory to simulate expanded memory.”

	himem.sys
	“an extended memory manager—a program that coordinates the use of your computer’s extended memory, including the high memory area, so that no two applications or device drivers use the same memory at the same time.”

	command.com
	The DOS command interpreter (which recognises and runs internal commands typed at the DOS prompt)


Windows system files

	system.dat
	Windows registry data for operating system kernel

	user.dat
	Windows registry data for graphical user interface and other operating system features outside the kernel

	regedit.exe
	The program that edits the Windows registry

	poledit.exe
	The program that edits Windows system policies


Startup configuration files

	autoexec.bat
	Contains commands that are run whenever the computer starts

	config.sys
	Contains commands that are run whenever the computer starts to set up hardware devices (e.g. for processing, storage, input and output)


MS-DOS Commands

Windows 98 Internal DOS Commands 

	BREAK
	Sets or clears extended Ctrl+C checking.

	*CD
	Changes to a different directory or, if run without parameters, displays the name of the current directory.

	CHCP
	Displays the number of the active character set (code page). You can also use this command to change the active character set for all devices that support character-set switching.

	CHDIR
	Takes the same action as the CD command.

	CLS
	Clears the screen.

	*COPY
	Copies one or more files to the location you specify.

	CTTY
	Changes the terminal device used to control the computer.

	DATE
	Displays or sets the current date.

	*DEL
	Deletes the files you specify.

	*DIR
	Displays a list of the files and subfolders that exist in the current or specified folder.

	ERASE
	Deletes the files you specify.

	EXIT
	Quits COMMAND.COM and returns to the program that started the command interpreter, if one exists.

	LH
	Loads a program into upper memory.

	LOADHIGH
	Takes the same action as the LH command.

	LOCK
	Enables direct disk access.

	*MD
	Creates a folder or subfolder.

	MKDIR
	Takes the same action as the MD command.

	PATH
	Specifies which folders Windows 98 should search for executable files.

	PROMPT
	Changes the appearance of the command prompt.

	*RD
	Deletes a folder.

	*REN
	Changes the name of the specified file or files.

	RENAME
	Takes the same action as the REN command.

	RMDIR
	Takes the same action as the RD command.

	SET
	Displays, sets, or removes environment variables.

	TIME
	Displays or sets the current time.

	*TYPE
	Displays the contents of the specified text file.

	UNLOCK
	Disables direct disk access.

	VER
	Displays the operating system version number.

	VERIFY
	Directs the operating system to verify that files are written correctly to a disk and displays the status of verification.

	VOL
	Displays the volume label and serial number for a disk.


Windows 98 External DOS Commands

	ATTRIB.EXE
	Displays or changes the attributes of the specified files.

	*CHKDSK.EXE
	Checks a disk for (and optionally repairs) lost and cross-linked clusters. ScanDisk does a better job at finding and repairing these errors.

	CHOICE.COM
	Used in batch files to present the user with a list of options.

	COMMAND.COM
	Starts a new instance of the command interpreter. This file is usually found in the root directory of the boot drive.

	CSCRIPT.EXE
	(Windows 98 only) Runs Windows Script Host scripts.

	CVT.EXE
	(Windows 95 OSR 2 and Windows 98 only) Converts FAT drives to FAT32.

	DEBUG.EXE
	Tests and edits executable files.

	DELTREE.EXE
	Deletes a folder and all its files and subfolders.

	DISKCOPY.COM
	Makes an exact copy of a floppy disk.

	DOSKEY.COM
	A memory-resident program that recalls commands, edits previous command lines, and runs macros.

	EDIT.COM
	Starts a text editor you can use to create and edit ASCII text files.

	EXTRACT.EXE
	(Windows 95/98 only) Extracts files from a compressed cabinet (CAB) file.

	FC.EXE
	Compares two files and displays the differences between them.

	*FDISK.EXE
	Starts the FDISK utility.

	FIND.EXE
	Searches files for a specified text string.

	*FORMAT.COM
	Formats a disk.

	IEXTRACT.EXE
	Extracts a file from an Internet Explorer backup information (DAT) file.

	KEYB.COM
	Configures a keyboard for a specific language.

	LABEL.EXE
	Creates or modifies the volume label of a disk.

	*MEM.EXE
	Displays the amount of used and free memory on the computer.

	MODE.COM
	Configures a printer, serial port, or display adapter; sets the keyboard repeat rate; redirects printer output from a parallel port to a serial port; prepares, selects, refreshes, or displays the numbers of the character sets (code pages) for parallel printers or the keyboard and screen; and displays the status of all the devices installed on the computer.

	*MORE.COM
	Pauses command output to display one screen at a time.

	*MOVE.EXE
	Moves files and renames folders.

	MSCDEX.EXE
	Loads the real-mode CD-ROM driver.

	NLSFUNC.EXE
	Loads country-specific information for national language support.

	*SCANDISK.EXE
	The real-mode version of ScanDisk.

	SCANREG.EXE
	(Windows 98 only) Scans the Registry for damage.

	SORT.EXE
	Reads input, sorts data, and writes the results to the screen, a file, or another device.

	START.EXE
	Enables you to set various parameters for running Windows programs from the DOS prompt.

	SUBST.EXE
	Substitutes a drive letter for a path name.

	SYS.COM
	Creates a bootable disk by copying Windows 98’s system files and COMMAND.COM to the disk.

	*XCOPY.EXE
	The extended copy command. XCOPY32.EXE is the 32-bit version of XCOPY (Windows 95/98 only).


PC Maintenance and Technical Support Tips

Health hazards and safety precautions

· Computer power supplies, monitor CRTs and LaserJet printers can store deadly high voltages.

· Switch off the PC before changing connections. Unplug the PC before removing the case.

· Lasers in CD/DVD drives and laser printers could damage your eyes. 

· PC components can contain toxic substances, so dispose of dead PCs in a safe place.

· When lifting heavy PCs or monitors, mind your back: keep it straight and bend your knees.

Hazards and precautions for equipment

· Chips are easily destroyed by static electricity. Avoid touching the metal connectors. 

· Ground yourself by touching the metal case before touching the chips or the insides of the PC.

· Do not work inside PCs in rooms that have carpets; carpets produce static electricity.

· Magnetic fields can damage internal PC parts and magnetic disks (floppy, hard or zip).

· Be aware of magnetic fields from magnets, magnetic screwdrivers, monitors and speakers. 

· Separate electromagnetic devices that interfere with each other (monitors, speakers, radios, etc.)

Ergonomic computing

· Computing causes serious, crippling health problems to millions of people worldwide.

· To keep your users healthy, provide a good setup and teach good computing practices.

· The computer chair should not be too tall or short, and should provide lower back support. 

· The top of the monitor should be level with the user’s eyes.

· The keyboard height should be adjusted so the user’s forearms are parallel to the floor.

· Provide a comfortable computing environment, considering lighting, temperature, noise, etc.

· Teach users to take frequent breaks and perform upper body stretching and exercises.

Customer service skills

· Provide professional service to build long-term customer relationships.

· Assess the needs of the users based on stated goals and existing conditions.

· Respond to, close and track service calls face-to-face and over the phone.

· Demonstrate communication and listening skills and interpret verbal and non-verbal cues.

· Establish personal rapport with customers and respond appropriately to their technical levels.

· Help and guide customers with problem descriptions.

· Handle complaints and upset customers, and avoid and resolve conflicts.

· Show empathy and flexibility, and share the customer’s sense of urgency.

· Display professional behaviour such as confidence, punctuality and accountability.

General tips

· Keep records of the changes you make in a log or journal.

· Label computers, parts, cables, etc. Use paper and tape, sticky labels, or write on the case or part.

· The most useful tools are various sized flat and Phillips/star screwdrivers and needlenose pliers.

· Encourage economic use of electricity, paper, ink, toner, hard disk space, etc. 

Additional Sources of Information

Local information technology resource centres 

University of Bukoba – near Lake Hotel

IT training, library with IT books, CD-ROMs and other IT and educational resources

Bukoba Cyber Centre – near CRDB bank

Hussein Khalfan, Box 592, 2221828, hussein@bukobaonline.com

Internet café, Internet and e-mail provider, hardware and software sales and services

Local IT training centres

Bukoba Computer Centre – near post office

Bukoba Computer Training Centre – behind market, near OUT

Scientific Business Training Centre (SBTC) – near bus stand and West End

Information Technology and English Training Centre (IT&ETC) – Hamug. Baptist church

Emmanuel English and Computer Training Centre (EETC)

Ihungo Secondary School – Kashozi road

Books and software at the University of Bukoba

	Books (*=comes with CD)
	Author
	Publisher
	Year

	*Upgrading & Repairing PCs, 12th Edition
	Mueller, Scott
	QUE
	2000

	*A+ Core Exam & A+ DOS/Windows
	A+ Cert. Training Guide
	New Riders
	1998

	*Computers in Your Future 3
	Meyer, Baber & Pfaffenberger
	
	2000

	*How Computers Work, Millenium Edition
	White, Ron
	QUE
	1999

	PC Repair and Maintenance Bible, 3rd Edition
	Press & Press
	IDG
	2000

	Teach Yourself Upgrading and Fixing PCs in 24 Hours
	Grimes, Galen A.
	SAMS
	2000

	Windows 98
	Quick Source Guides
	Quick Source
	1999

	PC Magazine, PC World, Computer Shopper, and other computer magazines
	
	
	

	Computer Maintenance syllabi and course materials
	Greg Vogl
	UoB
	2002


	Software
	Description

	Windows 
	Microsoft Windows 3.11, 95, 98, Me, NT, 2000, XP operating systems (includes system tools, control panels, Help and other documentation)

	MS-DOS
	Command-line interface for Microsoft Windows operating systems

	Windows Resource Kit
	Advanced tools and documentation in older versions of Windows

d:\admin\reskit\helpfile\win95rk.hlp on the Windows 95 CD

d:\tools\reskit\help\rk98book.chm on the Windows 98 CD

	Norton Antivirus 2002
	Antivirus

	Iomega Tools, Guest
	Drivers and utilities for secondary storage using Iomega Zip drive

	WinZip
	File compression and archiving and software installation

	NETg
	NETg SkillBuilder Courseware Tutorials (computer-based training)

	Book CDs
	CD-ROMs that accompany many of the books listed above

	Networking CD
	A compilation of references and utilities for PC networking

	PC Maintenance CD
	A compilation of references and utilities for PC maintenance and repair


Contents of PC Maintenance CD-ROM
	Local Documents
· Ihungo Secondary School, Tanzania 

· PC Maintenance Workshop, April 2003

· reference manual 

· schedule 

· invitation 

· LAN Workshop, November 2002

· University of Bukoba, Tanzania 

· computer maintenance syllabus 

· managing computers in schools 

· lab setup, use and maintenance tips 

· computer donors 

· Ponhofi Secondary School, Namibia 

· computer lab rules 

· batch files

 
	Technical References
· 3Com OfficeConnect Network Assistant 

· setup 

· A+ Certification Guide 

· main menu 

· full text (pdf) 

· lab answers (pdf) 

· Computers in Your Future 3 

· main menu 

· review menu 

· How Computers Work 

· multimedia tour 

· Local Area Networks 

· illustrations (ppt) 

· background chapters (pdf) 

· NETg SkillBuilder Courseware 

· course descriptions 

· Upgrading and Repairing PCs 

· main menu 

· full text of past editions 

· 11th edition (pdf) 

· miscellaneous references 

· DOS commands (pdf) 

· vendors and products 

· vendor hard disks 
	Software Utilities
· Anti-Virus 

· Norton Antivirus 2003 

· McAfee VirusScan 

· PC Cillin 

· Document Viewers 

· PowerPoint 97 viewer 

· Adobe Acrobat Reader 5.0 

· WinZip 8.0 

· DOS tools 

· DOS help 

· QuickBasic

· DOS Command Reference

· Microsoft Diagnostics (MSD)
· Norton Disk Doctor 

· Windows 95 tools 

· Resource Kit 

· Policy Editor 

· WinChat 

· Windows 98 tools 

· Resource Kit 

· Policy Editor 

· Windows Messaging and Fax

· Performance/Diagnostics 

· System Information 

· CNet Catch-Up 

· RAM Booster 

· SiSoft Sandra  

· Drivers 

· Backpack CD-RW 

· Iomega Zip 
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