
Pro Chapter 3: Implementing, Managing, and Troubleshooting Hardware Devices and Drivers (Part 1)


Installing Hardware
Pages 179-181
Windows 2000 Professional provides Advanced Power Management (APM) and Advanced Configuration and Power Interface (ACPI): these are power conservation schemes that will be discussed in detail on pages 211-214.

Windows 2000 Professional also provides Plug and Play (PnP) – a combination of hardware and software that enables a computer to recognize new hardware and automatically configure itself.  Plug and Play works best on newer devices.
PnP automatically assigns these resources to a new hardware device:
· Interrupt request (IRQ) number

· Direct memory access (DMA) channel

· Input.Output (I/O) port address

· Memory address range

There are four scenarios for PnP:

	Hardware and the device driver both support PnP
	Full Plug and Play support

	Hardware supports PnP, but device driver does not
	No Plug and Play support: treated as legacy NT 4.0 Device

	Device driver supports PnP, but hardware does not
	Partial PnP Support: Windows 2000 will not configure driver, but does manage resource allocation and interface to power management systems

	Neither hardware nor device driver support PnP
	No Plug and Play support: Use Add/Remove Hardware or Device Manager to configure device


Activity: Using the Add/Remove Hardware Wizard
Not in book
1. Open Control Panel and double-click Add/Remove Hardware.

2. Click Next, select Add/Troubleshoot a Device, and click Next
3. In the Choose a Hardware Device window, select Floppy Disk Drive or any other device and click Next
4. Read the Device Status message.  If it says The device is working properly, click Finish.

5. If a Windows 2000 help window opens with a Troubleshooter, close it.
Activity: Using Device Manager
Not in book
1. Open Control Panel and double-click System.

2. Select the Hardware tab and click the Device manager button.

3. Expand Disk drives and see what type of disk drive you have.
4. Expand Display adapters and Network adapters just to look at them.

There are three types of icons used in Device Manager:

Normal icon:
The device is functioning normally
Stop sign:
Win 2000 Pro has disabled the hardware due to resource conflicts. 


To correct the conflicts, right-click the icon and select Properties.
Exclamation point:
The device is not configured correctly, or device drivers are missing
5. Click View and select Resources by Connection to see the available resources as shown on page 185.

6. Click View  and select Devices by type to see the devices again.

7. Right-click Standard floppy disk controller and select Properties.  Click the Resources tab.  Setting can be changed here unless the Use automatic settings box is checked and grayed out.

Hardware Device Resources
Pages 183-184

	Interrupts
	Interrupt Requests (IRQ) are used to alert the processor that the device needs attention.  IRQ 0 through IRQ 15 are used.  IRQ 1 is assigned to the keyboard, and IRQ 9 can be shared by PCI devices.

	Input/Output (I/O) Port
	I/O ports are areas of memory that the device to communicate with Win 2000 Pro when it sees an IRQ.

	Direct Memory Access (DMA)
	DMA 0 through DMA 7 are used for direct device-to-memory data transfer without using the processor

	Memory
	Reserved memory for this device that cannot be used by Win 2000 Pro or any other device.


Three Ways to Open Device Manager
Not in book

1. Open Control Panel and double-click System.  Select the Hardware tab and click the Device manager button.

2. Right-click My Computer and select Manage.  Click Device manager in the left pane.

3. Use the Microsoft Management Console:

a. Click Start, Run to open the Run  box.

b. Type in mmc and press the Enter key.  This opens the a Microsoft Management Console titled Console1.

c. Click Console, Add/Remove Snap-in to open a Add/Remove Snap-in window.

d. Click the Add button to open a second Add/Remove Snap-in window.

e. Click Device Manager and click the Add button.  A Device Manager window opens.

f. Leave the radio button set at Local Computer and click the Finish button.

g. Click the Close button on the second Add/Remove Snap-in window.  The window closes.
h. Click the OK button on the first Add/Remove Snap-in window.  The window closes.
i. Now click on Device Manager in the left pane.

CD-ROM and DVD Devices
Pages 187-181

Modern CD-ROM and DVD devices support Plug and Play so no configuration is needed.

CDFS (CD-ROM File System) is supported by Windows 2000 Pro for legacy applications and for Removable Storage Manager (RSM) which will be discussed on page 201.

CD-ROMs hold 650 MB (or a bit more)

There are four principal types of DVD storage: DVD-Video used for movies, DVD-ROM is used for computer data and holds up to 17 GB, DVD-WO (Write Once) permits one-time recording like CD-R, and DVD-RAM can be recorded and erased.

See page 188 (and link Pro Ch 3c on my Web page) for descriptions of Windows Driver Module (WDM), UDF File System, WDM streaming class driver, DirectShow, DirectDraw, Copyright Protection, and Regionalization.
In Device Manager, the Properties sheet for CD or DVD devices permits volume adjustment and digital sound.

Troubleshooting CD-ROM and DVD Devices: (see page 190).
In-Class Assignment: Ch3a: Devices, CD-ROMs, and DVDs Flashcards with Instant Test
3 pts

1. Open Internet Explorer to my Web page: http://fog.ccsf.cc.ca.us/~sbowne/ and click Flash Cards
2. Select Ch3a: Devices, CD-ROMs, and DVDs and go through them all.  Then take the Instant Test.
Fixed Disks
Pages 190-191

Disk Management is the primary Windows 2000 tool to manage disks.  To open it:
1. Open Administrative Tools in Control Panel.  Open Computer Management.  Click on Disk Management in the left pane.

2. Right-click My Computer and select Manage to open Computer Management.  Click on Disk Management in the left pane.

3. Open the Microsoft Management Console and add the Disk Management snap-in.

There are two types of disk storage: Basic and Dynamic.  A hard disk can be Basic or Dynamic, but not both
Storage types are separate from the file system type. A basic or dynamic disk can contain any combination of FAT16, FAT32, or NTFS partitions or volumes.
Basic Disk Storage
Pages 191-192

A basic disk can contain either:

· A maximum to four primary partitions, or
· A maximum of three primary partitions and one extended partition.
· A primary partition can be used by an operating system
· An extended partition can be divided into logical drives, each with a drive letter such as E:. F:. etc.

· The partition that contains the startup files for the operating system that is in use is the active partition
Basic disks (also called Basic storage) support these features:

· Supported by all versions of Windows 3.x, Windows 9x, and Windows 2000

· Creation and deletion of primary partitions, extended partitions, and logical drives
· Marking a partition as active
· Upgrading basic disks to dynamic disks
· Upgrading basic partitions and volumes to dynamic volumes
· Additionally, basic volumes include multidisk volumes that are created by using Windows NT 4.0 or earlier, such as mirror and RAID-5 configurations, but no new multidisk volumes can be created without first upgrading to dynamic disk
· Windows XP does not support these multidisk basic volumes. Any volume sets, stripe sets, mirror sets, or stripe sets with parity must be backed up and deleted or converted to dynamic disks before you install Windows XP Professional
· From http://www.petri.co.il/basic_vs_dynamic_disks.htm (Link Pro Ch 3f on my page)
· Configuration information is stored in a partition table in the Master Boot Record (MBR) that identifies the start and end of each partition
Dynamic Disk Storage
Pages 192-193

Dynamic disks support these features:

· Supported by Windows 2000 and Windows XP Professional, but not Windows NT, 9x, or 3.x. 

· Dynamic disks are not supported on portable computers or on Windows XP Home Edition-based computers. 

· Storage is divided into volumes rather than partitions.
· Dynamic disks cannot contain partitions or logical drives
· A dynamic disk contains dynamic volumes, such as simple volumes, spanned volumes, striped volumes, mirrored volumes, and RAID-5 volumes
· Mirrored and RAID-5 volumes are supported by Windows 2000 Sever, but not by Windows 2000 Professional
· There can be an unlimited number of volumes
· Configuration information is stored in a 1 MB database at the end of the disk
· Fault tolerance: Each physical disk in a dynamic disk configuration contains a complete copy of the database.  If one is damaged, a good one is used to refresh it.
Disk Management
Pages 194-195
Disk Manager can:

· Rescan disks: detects hardware changes, such as newly installed hard disks
· Add disks for Basic storage or Dynamic storage
· Create partitions and logical drives on Basic disks
· Create simple, spanned, striped, mirrored, or RAID-5 volumes on Dynamic disks
· Format volumes with the FAT, FAT32, or NTFS file systems

· Upgrade disks from basic to dynamic
· Mount a local drive at any empty folder on a NTFS formatted volume, as an alternative to using a drive letter.  Opening that folder will show the root of the mounted drive.
Upgrading Basic Disks to Dynamic Disks
Page 195

· Upgrading from Basic to Dynamic disk converts all partitions to simple dynamic volumes without losing data.

· The process cannot be reversed.

· Existing striped, mirrored, spanned, or RAID-5 partitions become the equivalent volume

· All other volumes in multiple-disk structures must be upgraded also

· A basic disk that contains the system or active partitions can be upgraded to dynamic volumes

· Windows 2000 Professional installation requires a partition table, so it cannot be installed onto an existing dynamic volume, but only onto basic volumes or volumes that were upgraded from basic to dynamic

· For fault tolerance, you can upgrade the basic disk with the boot and system partitions to dynamic, mirror it, and make a second entry in the Boot.ini file to the mirrored volume.
Activity: Exercise 3.1: Upgrading a Basic Disk to Dynamic
Page 248

In-Class Assignment: Ch3b: Basic and Dynamic Disks Flashcards with Instant Test
3 pts

1. Open Internet Explorer to my Web page: http://fog.ccsf.cc.ca.us/~sbowne/ and click Flash Cards
2. Select Ch3b: Basic and Dynamic Disks and go through them all.  Then take the Instant Test.
Troubleshooting Disk Problems
Pages 196-197

Disk Management shows the Disk Status in the top pane if you click View, Top, Disk List
Common values and meanings are on pages 196-197 in the textbook, and on link Pro Ch 3h on my Web page.
Volume Sets
Pages 197-199

Simple Volume
· Contains disk space from a single disk.
· A simple volume is no fault-tolerant.  If a disk fails, a simple volume loses data.
· Simple volumes can be extended to other regions on a disk or to other disk.
· When a simple volume extends to another disk it becomes a spanned volume.

Spanned Volume
· Includes disk space from two or more disks (up to 32 disks).

· When data is written to a spanned volume, the portion of the spanned volume residing on the first disk is filled up first, and then data is written to the next disk in the volume.
· Spanned Disks are not fault-tolerant.  If a particular disk fails in the spanned volume, then all data stored on that disk is lost. 

[image: image1.jpg]Simple Volume.



[image: image2.jpg]=T
|

Striped Volume




[image: image3.jpg]


[image: image4.jpg]


[image: image5.jpg]=
=|
=

RAID-5 Volume




Striped Volume

· Combines areas of free space from two or more disks (up to 32 hard disks) into one volume.

· When data is written to a striped volume, it is divided into 64-kilobyte (KB) blocks and spread equally among all disks in the array.

· This process of dividing data across a set of disks offer the best performance (read and write speed) of all the Windows 2000 Professional disk management strategies

· Striped volumes do not provide fault tolerance.  If a disk in the striped volume fails, the data in the entire volume is lost.
Mirrored Volumes

· Two identical copies of a simple volume, each stored on a separate hard disk.

· Mirrored volumes provide fault tolerance in the event of hard disk failure.
· Mirrored disks have better performance than a RAID-5 configuration
RAID-5 Volumes
· RAID-5 volumes are fault-tolerant striped volumes.
· Some of the stripes are parity information – extra bits that can be used to reconstruct data if one drive fails
· RAID-5 Volumes require a minimum of three hard disks
· RAID-5 Volumes can contain as many as 32 disks.  Adding disks makes storage more efficient, but only one disk in the array can fail without loss of data.

Activity: Exercise 3.2: Extending a Volume
Page 248

Activity: Exercise 3.3: Placing a Volume Under a Folder
Page 249

Troubleshooting Volume Problems
Pages 199-201

Disk Management shows the Volume Status in the top pane if you click View, Top, Volume List

Common values and meanings are on page 200 in the textbook, and on link Pro Ch 3g on my Web page.
If a disk fails in a mirrored or RAID-5 volume, it can sometimes be reactivated with the Reactivate Disk command.

If the disk cannot be reactivated, replace the disk and restore the redundancy with Remove Mirror and Add Mirror for Mirrored volumes, or with Repair Volume for RAID-5 volumes.
In-Class Assignment: Ch3c: Volumes and Troubleshooting Flashcards with Instant Test
3 pts

1. Open Internet Explorer to my Web page: http://fog.ccsf.cc.ca.us/~sbowne/ and click Flash Cards
2. Select Ch3c: Volumes and Troubleshooting and go through them all.  Then take the Instant Test.
Removable Media
Pages 201-202
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Removable Storage Management (RSM) provides services to applications and system administrators that facilitate the use, sharing, and management of removable media devices, such as tape drives and robotic storage libraries.
RSM provides:

· A common driver model
· Manufacturers only need to provide an RSM mini-driver, rather than a complete driver for each device

· A common interface

· RSM-compatible applications can use any of the media in the same manner

· Library sharing
· RSM lets multiple applications share a library of storage media
· While a cartridge is available, for example, any application can claim the cartridge for its own use; however, a cartridge that is in use by one application cannot be claimed by another application.
· Offline media

· When an application wants a particular media (such as a tape cartridge), RSK loads it or asks the operator to mount it as required

· Media tracking

· RSM keeps a database of all media it recognizes, and applications can add to the database and search it

Figure and some text from link Pro Ch 3i on my Web Page
URL: http://www.microsoft.com/windows2000/techinfo/reskit/en-us/default.asp?url=/windows2000/techinfo/reskit/en-us/prork/prdg_dsm_rsab.asp
Removable Storage Management (RSM) organizes media into Media Pools

· Unrecognized Media Pools: New blank media start out here
· Import Media Pools: Media that have been recognized but not catalogued in the RSM database
· Free Media Pools: Empty media that are not yet allocated by an application
· Application Media Pools: Media that have are in use by an application
Each media in RSM is in either a Stand-Alone Library (for single-slot devices like CD-ROMs) or a Robotic Library (automated units with multiple tapes or disks)
Types of Media Supported by RSM

· Tape: Two major types: Digital Audio Tape (DAT) and Digital Linear Tape (DLT)
· Read-Only Optical Disk: Two major types: CD-ROM and DVD-ROM 
· Writeable Optical Disk
· Magneto-Optical (MO) and Phase Change (PC) can be erased and rewritten many times
· Write Once Read Many (WORM), CD-Recordable (CD-R), DVD-Recordable (DVD-R) can be written to only once
Display Devices
Pages 206-211

Multiple Display Support allows a single Windows 2000 Professional computer to use up to ten display adapters and ten monitors (your book says nine on page 206 but the Microsoft video says ten).
· All the display adapters must be PCI (Peripheral Component Interconnect) or AGP (Accelerated Graphics Port) devices.

· The older ISA (Industry Standard Architecture) adapters cannot be used for multiple displays.
· Multiple displays are controlled using Display in Control Panel on the Settings tab.
Video: Multiple Display Support
Installing display adapters:
· The video adapter is usually built into the motherboard and automatically installed
· Usually Plug and Play will detect and install any video adapter you add
· For adapters that do not support Plug and Play use Add/Remove Hardware in Control Panel

· The Display tool in Control panel can be used to adjust colors, screen area, font size, monitor type, refresh frequency, and hardware acceleration
· On page 211 in the book, there are two items: “Refresh Frequency” and “CRT Refresh Rate”, but they both refer to the same thing.
Mobile Computing
Pages 211-213

Power Management: The main purpose of power management is to shut down parts of the computer when they are not in use to conserve battery power for laptops.

· The old scheme was Advanced Power Management (APM) used in Windows 95. 
· Some laptops can only use APM, so Windows 2000 Professional still supports it

· Windows 2000 native support includes only Suspend, Resume, Battery Indicator, and Off
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Advanced Configuration and Power Interface (ACPI) in Windows 98 and 2000 provides six different levels of power states:
· Complete shutdown
· Hibernation (computer saves the desktop and open files to had disk and restores them when you press the power button)
· Standby (three levels): saves the desktop state in RAM

· Fully Active PC
· Windows 2000 supports Wake-On features such as wake-on-ring and wake-on-LAN, but only on ACPI-based computers.
To Manage Power Options: Open Power Options in Control Panel
Some laptops are on the AutoEnable APM List, so Windows 2000 Professional will automatically enable APM during installation.
Some laptops are on the Disable APM List, so Windows 2000 Professional will not install or enable APM support.
If a laptop is not on either list, APM support is installed but set to be disabled.

Troubleshooting APM in Windows 2000 Professional

Do not use APM for multiprocessor systems, desktop systems, or systems in the Disable APM list.

Additional video adapters, an external USB mouse, and APM BIOS timeouts can create problems with APM (see page 213).
Card Services
Page 214
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PCMCIA (Personal Computer Memory Card International Association) cards (also called PC cards)

· Miniaturized expansion cards used in laptop computers.

· Windows 2000 Professional supports power management and Plug and Play for PCMCIA cards

· Shut the cards down before unplugging them, using Add/Remove Hardware or the taskbar tray icon
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