PC PERIPHERAL DEVICES

1. DOS functions on an interrupt basis. Briefly clarify this statement.

When DOS is running as your operating system until a hardware or software device/application needs the services of the microprocessor. When such a service is requested the device/application sends an instruction to the microprocessor, which is accompanied by a set interrupt flag.

When the microprocessor receives this interrupt signal it pauses the work it is doing, saves its place in the work being done and executes a software routine called an interrupt handler. The BIOS of the PC allows for the storage of the interrupt handlers at memory locations and are mapped to an interrupt vector table.

This table consists of list of 32-bit addresses with one address corresponding to each of the interrupt handlers. The addresses point to the first byte of the program code for carrying out the interrupt and are called interrupt vectors. The microprocessor reads the value of the vector table and starts executing the code located at the value stored in the vector.

2. What is an IRQ conflict?

Serial and parallel ports operate as interrupt driven devices. When they need to perform an operation they interrupt the PC’s microprocessor as described in my answer to question1. By default, Com1 and Com3 are assigned Int4 and Com2 and Com4 Int3. The two interrupts for the LPT ports are Int7 and Int5. When more than two serial/parallel ports are installed then the ports must share interrupts. Conflicts arise when ports sharing the same IRQ trigger an interrupt to the microprocessor at the same time. The result is a loss of bits on the bit stream and leads to situations where your mouse locks up and in some instances system crashes. This is when the reset button comes in handy.

3.We can often get an improvement in a computers performance by increasing RAM. Why is this so?
A computers CPU runs at faster speeds than memory and the CPU must be slowed down to match memory speeds (WAIT states). 

Ordinarily a computer makes use of internal DRAM, external SRAM can be added which is faster and allows for a reduction in CPU to memory access. 

By adding more memory, you can reduce the time it takes for the CPU to make a response from the slower memory. The improvements achieved however era tempered by the fact that the CPU/memory references are also determined by the mainboards clock rate and number of WAIT states. When memory is near full capacity, data is written to disk (virtual memory). 

Problems occur when many programs are running simultaneously as memory locations are clogged with data and overall system performance suffers. 

You could increase the computers performance by adding a faster CPU, however the benefits of adding more memory instead are tremendous in comparison. With more memory, data does not have to be written to disk as often and memory access is faster than disk access.

4.Why is it important to place the fastest most demanding devices on the fastest bus on the computer?
Modern peripherals utilise the PCI bus for high speed data communications inside your computer. Many PC’s also have the ISA bus for compatibility with older devices. The fastest most demanding devices are placed on the fastest bus to reduce the amount of WAIT states between the CPU and this device. Also, modern applications are increasing the CPU’s work rates and therefore the fastest bus must accompany these devices to keep overall system performance high.

5. How does cache improve the performance of a computer?
Caching is a memory matching technique used by high performance microprocessors. The improvement in computer performance is achieved by interposing a block of fast memory (SRAM) between the CPU and primary memory. 

A cache controller attempts to keep the cache filled with the most likely data/instructions that the CPU will require next. If the information that the CPU requires is stored in the cache then the information/data can be retrieved without incurring any WAIT states and as such is termed a cache hit.

6. When we specify the CPU of a computer we talk about the speed and the type of chip. How does each of these factors improve the computers performance?

The clock speed specifications of computer chips relate to the time it takes an electrical signal to travel a certain measurable distance. As the clock speeds of computer chips increase (larger MHz number) the speed electrical signals travel also increases.

For example a chip with a 25MHz clock will have electrical signals travelling at 40nsec while a 200MHz clock will have electrical signals travelling at 5nsec. The CPU’s performance increases as the operations it performs require fewer clock cycles.

With the evolution of the CPU, each generation has increased the amount of transistors contained in each threefold. The increase in transistors is directly related to an increase in the CPU’s processing performance. 

When the 486 evolved into the Pentium it was able to process two instructions at a time. As the evolution of the chips continues, each new chip offers new performance capabilities in the following areas: integer, floating point, multimedia.

7. How can the type of video graphic card in your computer affect your computers performance?

The video graphic card is the device that determines the picture quality of your computer monitor. The card converts digital code into bit patterns that map each dot that you see. Because it does the converting, the graphic card determines the resolution and size of the images you see. 

If supported by your system, the addition of more memory can provide greater resolution and more depth of colour. 

In newer machines (Pentium onwards) graphic cards make use of the PCI bus for 8 byte data transfer in each operation. Because of the bandwidth required for 3D and video applications coupled with the increasing amount of peripherals using the PCI bus, computer performance can slow down due to bus congestion.

8. Outline the steps in installing an expansion card.

· Firstly make a backup of all data, set-up programs and software drivers

· Create a bootable system disk

· Make a copy of your CMOS settings

· Keep a list of attached peripherals, their ports, IRQ, DMA channel, memory blocks and I/O addresses

· Power down the computer

· Read the installation instructions for the expansion card

· Open PC and remove back plate for expansion card

· Use ESD precautions when touching any computer components to prevent damage to semi-conductors

· Place card correctly into slot and secure the back plate

·  Connect the supplied cables, replace the cover and power up the machine

· use software provided to set up the card and load any device drivers

9. What is the difference between IDE and SCSI disk technology?

Both of these technologies operate at the same speed however SCSI allows devices to perform operations at the same time. This is the main reason SCSI hard disk drives are used in network server environments, however an adapter card is required for  interface to the main board. 

SCSI devices are also considered intelligent so you don’t have to specify disk type during installations. SCSI is inherently faster because of the multitasking it allows between peripherals.

10.Give a brief overview of the things you should take into account to minimise “aches and pains” when setting up a computer workstation.

In setting up your workstation you should purchase ergonomically designed office furniture. An adjustable work chair is required so the work surface is at the correct height for you. The chair should provide lumbar support. 

When sitting at the workstation, a neutral position should be maintained. This is where your shoulders are relaxed, arms aren’t to far from your sides, wrists are straight.

The monitor should be place 60cm from your head and the top of the monitor at eye level. 

The mouse should be kept close to the keyboard so the mouse arm is kept straight. Avoid reaching for the mouse or other office tools on the work surface.

You should have brief rest periods every thirty minutes or so to do some stretching excersises  and relax your eyes. This helps reduce fatigue and muscle strain.
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