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This sheet reviews the basic hardware and software components of a standard PC.  It uses a variety of techniques to find out what the actual PC’s configuration is, and what expansion possibilities may exist.  This will give a solid foundation for the later installation of Linux onto the machine.

Reviewing your PC’s hardware

Before we go onto to install Linux we need to explore the hardware of our PC to allow us to overcome any problems we may face during the installation process and allow us to attempt the best configuration possible.   Linux will run on most machines around, and a basic configuration can be installed onto a 386 with 4Mb of memory and a 200Mb disc.  In order to install packages that use the graphics capabilities of the machine or to use networking features, we will require more hardware and will need to know more about its characteristics. 

Warning!   Some of the work will require that we remove the cover from the system.  Always ensure that this is done only when the power supply is disconnected.  

Although computers are quite robust incorrect handling can damage them.  Discharges of static can damage components.  To reduce the chances of this:


Touch an earthed surface before handling any components.


Handle the boards by their edges – avoid the circuitry.


Keep components in anti-static bags until they are needed.

If you have any concerns or worries about what you are doing, always ask for your tutor’s advice before proceeding.

There are three main ways of finding out about your PC.  A) You can use the built-in software, the boot or CMOS prom program.  B) You can use higher level software running from MS-DOS, Windows NT or Linux.  C) You can open the machine up and look directly at the hardware.   Each has its own advantage and place in helping you diagnose and install your machine.

Using boot proms can be useful in that they are fairly simple and require virtually no effort.  They also are used by the higher-level operating system boot programs, so they can be useful in detecting the source of errors.  However they only report on the basic facilities of the system, and they can make mistakes about the system configuration, or, as is likely, they have been badly reconfigured.   

Higher level diagnostic tools imply that you have already been able to install an operating system and therefore have some knowledge (or at least the software does!) of the system configuration.  However some parts of the basic system may install, while other don’t and these tools may be useful.  There is a mass of hardware and software available for PCs and it is hardly surprising that these tools can’t report on all the manifold variations of component found.  Although when using these tools it is worth trying different operating systems on the same machine, just because DOS doesn’t know this particular device, that doesn’t mean that Linux will have the same problems.  

Looking inside should be both a first line and a last ditch response.   Familiarising yourself with the hardware and understanding its configuration is an important part of using the machine.  At any event faults and upgrades will eventually make you take the plunge into the machine at some point - so the sooner the better!  You will find that there are a large number of companies selling PC hardware and software, who all use the same components, so sometimes it can help find the best device driver software by looking at the actual chips on the boards.

Looking in the system box
Before undertaking this work make sure that the power cable is no longer connected to the machine, and discuss what you are going to do with your tutor.  If you have any doubts about what you are about to undertake, ask your tutor for guidance.  

To remove the lid from the machine is fairly simple.  For the tower and desk top machine there are 5 or 6 screws holding the case lid onto the main box, take care not to disconnect the wrong screws, check that they connect the lid to the box.  The lids normally need to slid back slightly before being lifted.  The Multias have 2 hand adjustable screws which allows the main board to be removed, the 2 power supply connectors must be removed, by gently rocking and pulling up, before the mother board can be slid out.  

Note for Multia users.  

The Multias are quite different from standard PCs, in that most of the system is on the motherboard.  Therefore it does not use expansion slots/cards for graphics, Ethernet and so on, although it does have expansion slots.  Many of the chips are standard, and can be easily identified on the system board, except for the sound chip, which is under the hard disc drive! 

Attached are 3 diagrams, 2 for a desktop PC, 3 for a tower system, 4 for the Multia.   As machines differ, these are only general guidelines and you may find your machine differs somewhat from the diagram.  Firstly we will review the main components of the system unit.  A schematic is given in diagram 1.   The following components should be identified.

The main system board – also called the motherboard

The power supply

Hard and floppy disk drives

Bays for HDDs, CD-ROMS

Fan

Expansion cards

The expansion cards will be of special importance for us.  The 2 cards that you should have a graphics card, this will probably be longer than the normal 16 bit ISA slots as it fits into a 32-bit local bus interface.  This help improve graphics performance.  The Ethernet card will probably be a standard 16-bit ISA card.  We will need to find out more about these cards when we wish to install the X windows graphics system and networking.

The motherboard is the main board on the system, and for this practical I want you as a group to list all of the features of your motherboard.   Attached is a checklist for your machine.   This will be useful when you come to install Linux, but a copy should be handed into your practical tutor.   Find the following items on your system and fill in what details you can about them.  

The CPU: What socket type, family (486, Pentium), speed, model.  This will affect how fast your system goes and upgrades can improve system performance.  Although it may say ‘Intel inside’ on the case it is worth checking to see if it is another manufacturer’s chip.

[image: image1.jpg]Fan
outlet

Power
supply

Keybosrd
connector

Video
display
adaptor
card

Expanision
slote

Bays for
CD-ROM, 625 in,
floppy or TBU

Hard disk
drive

35 in. floppy
disk drive

System

board
(sometimes
called the
“motherboard")

Cooling
fan

Speaker



Memory: What type (SIMM, DIMM), number of pins, speed, size.  Memory will affect your system’s performance, in general the more memory the better.  The speed of access will also have an impact on performance.  Upgrade is either by filling empty slots and/or upgrading existing chips.   Care should be taken when removing the SIMMs.  The small clips at the end of each SIMM should be released and then the SIMM should be tilted to a 45o angle before removal.  

Figure 1 - Removal and installation of SIMMs

Expansion Cards: What type, chip set, make/manufacturer, on board ram, external connectors.  Expansion cards will normally be Video/Graphics cards and Ethernet cards, although other cards are possible.  There are a large number of cards available from many manufacturers, although the chip sets for the cards come from relatively few manufacturers, so it is worth checking the actual card.  Frequently the cards will have jumper/DIP settings that will alter their performance and operation.  

[image: image2.jpg]System board
Expansion Keyboard (sometimes called Power Fan
slote connector the "motherboard") supply outlet

Speaker
Keybozrd & Cooling Video display ~ Hard disk 3.5 in. Bay for Power
case lock fan adapter card drive floppy disk ~ CD-ROM, 5.25 in, On/Off

drive floppy or TBU button




Figure 2 – some expansion cards 

Disconnecting an expansion card will require the removal of any cabling to the motherboard and/or peripherals, the removal of the screws hold the card onto the system unit and the removal of the card from its slot by a gentle rocking action.

CMOS and battery: Which software version of Boot prom software, revision number, date of current version.  The boot prom is important for keeping the system configuration details.  On some systems the battery can be removed to reset the system to the factory configuration.  This is used when the boot password is lost, although as it is a security hole in systems some batteries are impossible to disconnect and require either a short-circuiting or prom erasing software of dubious provenance.  It is important to keep a note of your boot prom settings so that you can easily reset your system should the battery fail or need to be removed. 

Peripheral connections: There are connections for the keyboard, Serial ports (COMM1, COMM2), and the IDE disk drives and floppy drive.  

Indicator connections: There are a number of connectors, normally at the front of the motherboard, which are connected to display/indicator LED’s that are located on the front panel.

You may find that even upon taking the chips or boards out of the machine, that you have little detail other than a manufacturers name and a rather obscure number.  In order to find out more details about the peripheral you can use the Web.  The web is very efficient at finding component details from this type of information.  In your checklist for your machine, use the web to gather details about your machine.  For example, if your CPU has ‘INTEL 8450457SAA stamped on its base, type that into a web search engine and follow some of the links.  You should get lots of useful information.  Likewise you can find more details about your hard disk drive by typing in its make and model.

Using the Boot PROM
Your PC will be supplied with a boot PROM program.  The PROM should be easily identifiable on the motherboard and is battery backed to allow configuration changes to be maintained when the system is turned off.  The boot program controls the boot sequence of the machine and initializes the system peripherals.  Under normal operation the boot program reads the configuration data from memory and simply reports what it has found and done.  To reconfigure the system normally requires a key press – usually DEL or F1, during the boot sequence.   Access to the boot PROM is normally password protected, check with your tutor to get your boot password.  

Boot PROM programs tend to be similar in function, but different in layout and operation.  Therefore I will outline the main functions that you should expect to find, but your boot program may differ in some respects.  

System configuration: This allows control over the memory and peripherals on the system.  This includes memory size and speed, floppy and hard disk drive details, serial and parallel port settings, the layout of memory and the allocation of IRQs. 

System settings: System time and date, date/ time format, language and keyboard layout.

Security settings: Password controls.  Boot sequences.   There can be a number of levels of password control.  The boot sequence is important to stop unauthorized users boot from floppy and taking control of the machine.  

Many of the boot program settings are created during boot time.  For example, the boot program will normally auto configure the hard disk drive(s), getting the size and track/sector/cylinder numbers from the drive.  However it is possible to override these settings manually.  This can be useful where the boot prom makes a mistake or you wish to optimize these settings.  For example, if you know that your SIMMs are 60ns, but the boot PROM default is 70ns, then you can manually change the memory settings to achieve a modest speed up.  

Using higher level (sic) diagnostics
For our final section we will look at using some MSDOS tools to analyse your system.  However before we can do this we must install MSDOS onto our machines.  You should get a copy of the installation and tools disc from your tutor.  This will allow you to boot and install your machine in MSDOS mode. You will need to follow the step outlined below.

Boot the machine from an MSDOS floppy.  This may require changing the boot program to allow booting from the A drive.  

Partition the disk to create a small MDOS partition.  Use about 30MB only for the DOS partition.  Make sure that the new partition it the boot partition. 

Format the partition.  Use the format /sys command flag to create a bootable version of DOS on your new partition.

Once this is done, take the floppy disc out of the drive and reboot.  You should boot up into MSDOS.  Once in DOS copy across the MSD.EXE program onto your hard drive. Run the program to explore your machine.

PC Check sheet
Note.  This sheet should be filled in as a group.  Each group member should hold a copy and 1 completed copy handed into the practical tutor.

Practical Class:

Group name:

Group Members:

Machine Name:

System Details.  (Please attach a diagram of your system, with the main components labeled.)

CPU:

Cache memory:

Memory:

CMOS type and version:

Graphics card:

Network card:

Hard disc drive:

Floppy drive:

[image: image3.jpg]External keyboard
connector

Turpo LED Turbo Speaker  Reset Power HDLED
switch  connector LED/
Keylock

Keyboard
connector

Parallel
printer port

Power
connector:

Floppy disk
connector

IDE hard disk
connector



Diagram 1 – a PC motherboard 
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Diagram 2 – the layout of a desktop PC
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Diagram 3 – the layout of a tower system 
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Diagram 4 – layout of a Multia system 
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