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Workshop #5 – Drives, IRQs, and an Operating System

No Submission Required

Introduction

Building on your knowledge and experiences from the previous workshops, you will continue examination of the configuration of drives (floppy, hard disk, and CD-ROM), and be introduced to the defined allocation of interrupt requests (IRQs) for the various system devices.

IRQs can be examined with diagnostic tools (in DOS through HwInfo; and in Windows through Device Manager, SANDRA, or MS System Information).  Each "active" hardware device connected to the main system bus must be associated with an IRQ # and Memory Address(es).  Some devices are available in both DOS and Windows, with only in Windows.

Note: Since they operate on different platforms (different BUS and CPUs), operating systems like UNIX/Linux and MacOS use techniques similar to, but different, than IRQ allocation.  But the reasoning and limitations are the same.


The topics (parts) of this workshop are,

1. Installation of hard disk and CD-ROM drives, through Master/Slave and Cable Select (with the 80-pin cable)
2. Preparation of hard disk through DOS utilities (FDISK and FORMAT)  OR  through a manufacturer's utility

3. Preparing CONFIG.SYS and AUTOEXEC.BAT to activate/install the CD-ROM driver.

4. IRQ allocation – defaults and PCI-steering

5. System Performance Enhancement (i.e., overclocking; at least one way of doing it)
6. Installation of a complete operating system, besides DOS: Windows 98 SE
7. [Optional]  Testing of ports (serial, parallel) with loopback connectors
Reference

To aid in identifying components and necessary methods, consult the notes and diagrams from previous workshops.  
Also, use the following sections (pages) from the text,
Interrupt Request Numbers, IRQs (59), Memory Addresses (63) I/O Addresses (64), Floppy Drives (293),
Hard Disk Drive Organisation (322), Partitions (326), File Systems (329), M/S/CS Jumpers (336),
Fdisk & Format (348) Installing Windows98 (527)

DOS-related: Editing Config.sys and Autoexec.bat (104), FDISK & FORMAT (105)
Concerns

Ensure that your cluster and work area are clear and organised before you begin.  After completing the workshop, make sure that you leave the cluster in the same condition it was found.  Boot the systems to Windows 98 to ensure everything is okay.
CAUTION:  When working with the computer, NEVER remove or insert a component with the power on. 
This can damage not only the computer, but you as well.

Turn off the power supply switch (reverse side of the case), or unplug the external power cable!
Procedure

After your team is assigned to a cluster, proceed through the following Observation and Tasks list.  

Subsequent workshops require you to perform similar activities to what is expressed here, with minimal assistance from your instructor.  Continue to make whatever notes you think are necessary.
Documentation

There are no submissions.  The questions at the end of the workshop are intended as your personal review.

Finishing

Make sure that the cluster is in its original condition and boots problem-free into Windows from its original hard disk.

If you have questions about what was done, ask now or note them down and find the answer later.

Observations and Tasks

Part 1: IRQ settings from a complete Windows Installation
1. Boot the server to Windows 2000 Professional, and 
the workstation to Windows 98
2. Each "device" on the computer's bus requires an associated interrupt request indicator (or IRQ – Interrupt ReQuest number), which helps the bus controllers and the OS co-ordinate communication to/from all devices.  Standard IRQs: 0 to 15.
3. Using Device Manager, or MS Sys. Info, examine the hardware IRQ assignment (called "device seating," as though the device is "sitting" at an IRQ table).  Record the list of IRQ and device descriptions (brief) from each computer.
4. Compare the list of IRQs between the two computers.
Visually, what are the similarities; what are the differences?

5. When finished, shutdown both computers.
(from this point on, only the workstation computer is used.)
Part 2: Setup: hard disk and CD-ROM drive on Workstation
1. Detach the cables from the rear of the workstation computer.  Take the system to a work table.

2. Obtain one of the lab's experimental hard disks, and record the dimensions/geometry of the hard disk (cyl, hd, spt, capacity).
3. Without removing the existing hard disk, disconnect its power and data cables.

4. The experimental hard disk will use the data cable to connect to the Primary IDE on the mainboard.  Confirm that CD-ROM is connected to the cable to the Secondary IDE.

5. Since both drives (hard disk and CD-ROM) are the only drives on their respective IDE channels, confirm they are both set master.  Ask your instructor to verify the connections.
Note: Western Digital brand drives have two master settings: master without a slave, and master with a slave.
6. Install and secure the new hard disk and connect the data and power cables as necessary.  Reconnect the system back in the cluster and connect all rear cables--including networking.

Note: For more details on hard disks, consult Workshop 4.
Part 3: Partitioning the hard disk with DOS or a Manufacturer’s Configuration utility disk

1. This computer's BIOS autodetects hard drives on each boot-up.
2. Use one of the following methods (Step 3. or Step 4.), to partition and format the hard disk with the following:

Primary 340+ MB (C:), Extended (single Logical) 200+ MB (D:)

Note: To save formatting time, ensure you are not using the entire remaining disk space as your extended partition.

3. [Disk Preparation, DOS-Method]
Partition and format the hard disk using DOS, see Workshop #4.  Even though both partitions are <512MB, ensure that 32-bit FAT—file allocation table—is enabled (do not worry if FAT-16 gets placed).
or
4. [Disk Preparation, Manufacturer's Utility-Method]
A different, faster, technique, ask for a copy of the manufacturer’s configuration utility disk.  Reboot with this disk and follow the directions.  Remember to partition and format with the same configuration indicated in Step 2.

Note: Retail, boxed hard drives always include a configuration utility disk with an easy-to-follow printed set-up diagram.
5. Confirm that both partitions created and formatted.
Part 4: IRQs in DOS – [DOS Default IRQs]

1. Now that the hard disk is partitioned and formatted with an operating system, boot from the hard disk.
Display a directory of both C: and D:.
2. Without rebooting, insert the HWInfo diagnostic disk to record the hardware interrupt list from DOS.  
This list will be compared later against the Windows 98 install.
3. [Optional]  Examine the serial and parallel ports by using the physical loopback connectors.
Ask to use the special diagnostic disk and loopback connectors.

Part 5: Configuring the DOS CD-ROM driver

Note: Refer to pages 489 and 590.
1. Use the EDIT program to examine the config.sys and autoexec.bat files on the DOS/System boot disk, focusing only on the lines that activate the CD-ROM driver.

2. To enable the CD driver when booting from the HD, first copy the necessary files from the boot disk to C:\. 
Copy: edit.com, xcopy*.*, mtmcdai.*, and mscdex.exe
3. Use EDIT to create config.sys and autoexec.bat on C:\

4. When finished, boot from the hard disk.  If there are any errors, correct them!  The CD-ROM drive is recognised and will be given the default drive letter: E:
Part 6: "Speeding up the System" (Overclocking)


Note: Refer to page 176. 
1. Although not recommended by the manufacturers of CPU's or mainboards (or any other retail supplier), many users have found that they can safely increase their system's processing speeds without damaging either the CPU or mainboard.

Note: It should state, "reasonably safely increase…"  Unless the CPU can handle the increased speed, electronic damage can occur over time.  Furthermore, other components on the mainboard may experience undue stress, such as RAM, expansion cards, and even the power supply.
2. To reduce the installation time of Windows, you will overclock the computer to increase the CPU processing speed and the overall system bus data transfer speed.

3. Restart the computer and enter the BIOS setup (tap DEL at the POST screen).  Proceed to the Frequency/Voltage control section. 
Note: on some systems, this is done through the configuration jumper settings on the mainboard)

4. Since not all BIOS screens are the same, ask your instructor how to proceed and which settings to use.
Part 7: Installing Windows98…the fast way! 
1. Restart the system, booting from the hard disk.

2. Place the Windows98 Install CD in the, but do not begin the default installation.

3. Although not usually done this way, Windows can be copied to the hard disk and installed from there.

What are the benefits of using this "copy, then install" method? 
(hint: install time and required resources, when new software or devices are added.)
Copying the necessary install files
4. To copy the install files to D:, from which Windows will be  placed on the C: drive.
Change drive to D:\, type: d:
Create a directory on the D:, type:  md d:\win98cd
Insert the CD, and copy the contents Win98 directory to D:,
type:  xcopy  e:\win98\*.* d:\win98cd 
5. Remove the CD and record the install key.  Return the CD.
Installing from the copy on the hard drive
6. Change to the directory D:\win98cd
7. To begin installing Windows, type:
setup /ie /im /is /iv /nr
Note: to examine the purpose of each switch, use: setup /?
8. To reduce installation time, select Compact or Minimal Install;
for all else take the default values.
Note: Avoid spending any time "customising" the install.
9. During the installation, Windows may require special drivers for devices that are not in its device database.  For these, ask your instructor how to proceed.
10. When it starts "copying files," this stage takes a while to complete.  Take a break, consult the review questions.

Part 8: IRQs in Windows – [Win98 New Install IRQs]

1. After the installation finishes, and the computer successfully boots to Windows 98, verify that the following function properly,

· keyboard and mouse - do both devices work?
· hard drive – are C:, D:, and E: visible in Windows Explorer?
· floppy disk drive - can you look at the files on a floppy?
· CD-ROM drive - can you look at the files on a CD?
Note: Since it has a built-in CD-ROM driver, Windows usually comments out (REM) the DOS configuration lines in config.sys and autoexec.bat.  Check if Windows has done so!!
2. Examine and record the interrupts within Windows using 
Device Manager (MS Sys. Info. is not loaded in Win98)
3. Compare this list from the one recorded earlier from DOS.
Differences?  Does Windows have any new device IRQ entries?
4. If you have time, compare your list of Windows IRQs with a neighbouring group.

Part 9: Finishing up

1. Although you have put a lot of hard work into this computer, sadly your efforts must be undone.

2. "Underclock" the system.  From within the BIOS, reset the frequency/voltage back to normal (default).

3. Remove the partition table, leaving the experimental hard disk blank.  Use the Ranish Partition Manager utility.
4. Leave the experimental hard disk in the system, but reconnect the original hard drive.

5. Ensure that the system boots to Windows and the network works 
(test with Internet Explorer)
6. Smile and congratulate your team on a job well done. (
Review Questions  (personal review, not for submission)

1. Provide three (3) advantages for copying the Windows Installation files to the hard disk and installing from there.

2. Review Workshop 1 (DOS), describe the purpose of the lines in DOS Win98 System Boot disk's config.sys and autoexec.bat.

3. What would the change be in the autoexec.bat file to make the CD-ROM driver letter R:, rather than the default of the next available drive letter?
4. How many standard IRQs are there?  What is the minimum number of bits required to uniquely identify all the IRQ #s?
What is meant by PCI steering, and how does this method allow devices to "get around" the limited number of IRQs?
How many IRQs did Windows 2000 Professional indicate were available?
5. Hard disks must be defined in the CMOS.  What dimensions (or geometry) does the BIOS require to interact with a hard disk?
6. What is difference between CHS, ECHS, and LBA?  Which is used in modern ATA/IDE hard disks?  (see text)
7. What dangers are there in "overclocking" a system?
8. Regarding disk partitions, what are primary, extended, and logical.  What is an "active partition?"

9. [In DOS] Why is it generally meaningless to format drives other than a boot drive using the /s switch?

10. Why is preparing the hard disk faster with the manufacturer's configuration utility than with DOS (using fdisk and format)?
(You might have to research this.)
11. Each drive (or partition) on a disk has its own file system (such as FAT32, NTFS, or ext2fs), which also defines the cluster size.  What is meant by the term "cluster size," and the relationships to OS, partition sizes, cylinders/tracks, and sectors?
(this question is important!!)
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