AS Module 2 (ICT2): TOPIC 11.7 Hardware: Nature, Capabilities and Limitations


Describe the broad characteristics, capabilities and limitations of current input devices, storage devices, communications devices, processing devices and output devices and identify appropriate contexts for their use. Chapter 14,15, 26, 28
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All the following specifications were current at June 2003, but they change continually – You must find out the current situation.

	http://www.alcester.net/AS/it02key.html
	A list of key words


INPUT DEVICES  
A variety of input devices have already been described in the section on data capture. But read Chapter 15 for a recap. You need to be able to write about these, and talk about suitable contexts.
	Keyboard 
	http://computer.howstuffworks.com/keyboard1.htm


· The QWERTY keyboard remains the most common input device although in terms of speed of input it is one of the most limited. It is however suitable for entering a wide range of data and it is a device that is familiar every clerical worker. The QWERTY layout was designed to reduce the chance of jamming on early mechanical typewriters. This was achieved by spreading the most commonly used letters around the keyboard, effectively slowing the typist down. 

· Keyboards do exist that that non-standard in layout as do those with  ergonomic designs and non-standard arrangements to reduce incidence of RSI.

	Mouse 
	http://computer.howstuffworks.com/mouse.htm


There are three basic types of mice: 

a. Mechanical: Has a rubber or metal ball on its underside that can roll in all directions. Mechanical sensors within the mouse detect the direction the ball is rolling and move the screen pointer accordingly. 

b. optomechanical: Same as a mechanical mouse, but uses optical sensors to detect motion of the ball. 

c. optical: Uses a laser to detect the mouse's movement. You must move the mouse along a special mat with a grid so that the optical mechanism has a frame of reference. Optical mice have no mechanical moving parts. They respond more quickly and precisely than mechanical and optomechanical mice, but they are also more expensive. 
There is increasing interest in the use of cordless mice and keyboards, which link to the computer with infra-red radiation thus allowing the user to position the hardware with greater freedom. 

	Graphics Tablet and Light Pen 
	http://www.webopedia.com/TERM/d/digitizing_tablet.html


A graphics tablet is a specialist input device for technical drawings. It consists of a flat tablet and a stylus. The absolute position of the stylus on the tablet's surface can be detected. This provides an input device that is similar to the paper and pencil that the user may already be familiar with. 

	Touch Screen Monitor 
	http://electronics.howstuffworks.com/question716.htm


· The monitor detects the position of a finger placed on the screen. One method of doing this is to have a series of horizontal and vertical infrared beams directed across the screen. Position is calculated from detecting which beams have been interrupted. 

· Although touch screens provide a natural interface for computer novices, they are unsatisfactory for most applications because the finger is such a relatively large object. It is impossible to point accurately to small areas of the screen. In addition, most users find touch screens tiring to the arms after long use.

	Concept Keyboard 
	http://www.spectronicsinoz.com/library.asp?article=2825
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This is a keyboard-like device with a number of pictures instead of the usual keys. The user indicates input by pressing one of the pictures. It is used as an input device for young children in Computer Based Learning systems and it is sometimes used in cafés and pubs where there is a computerised till. A feature of this device is the capability to change the overlay to provide a different set of pictures. This is particularly useful in computer based learning as a single keyboard can then be used with a variety of overlays. 

	Voice Data Entry
	http://www.techconnections.org/resources/guides/VoiceInput.cfm


Voice input systems usually allow a person to activate program menus via voice commands. The Dragon products (i.e., Naturally Speaking) are the most 'hands-free' systems currently on the market, particularly with a feature called 'MouseGrid' that permits fine control of the mouse cursor. The other systems currently require some limited use of a mouse (or alternative).

	Input devices for disabled 
	http://www.compukiss.com/populartopics/healthhtm/article591.htm?link=helmeimg


STORAGE DEVICES Chapter 26
Primary Storage
http://www.netapp.com/products/nearstore/


The computer’s main memory (RAM) is known as primary storage and I shall deal with this in Processing.

Backing Storage 

For computers to be useful you need to store data and programs that is not currently being processed out of main memory, for retrieval at a later date. The choice of backing store will depend on volume, physical storage space, accessibility of data, etc. 

Formatting

Both magnetic tape and magnetic disc require formatting before use. This is essentially a process of marking out the medium into usable areas in a way that allows the tape unit or disc drive to find its way about the medium when reading and writing at a later time.
Magnetic tapes p.142
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Tapes for computers are similar to tapes used to store music. 

Storing data on tapes is considerably cheaper than storing data on disks. A tape of this type can store tens of gigabytes of data but it is likely to hold one file only. Accessing data on tapes, however, is much slower than accessing data on disks. Tapes are sequential-access media, which means that to get to a particular point on the tape, the tape must go through all the preceding points. 

Because tapes are so slow, they are generally used only for long-term storage and backup. Data to be used regularly is almost always kept on a disk. Tapes are also used for transporting large amounts of data. 

Tapes are sometimes called streamers or streaming tapes.

Tape cartridges are a smaller form of magnetic tape. They are sealed units usually holding 0.25 inch tape and, like an audio cassette, both reels are built into the cartridge. Cartridges are used almost exclusively to hold backup-up copies of hard discs on small computer systems (a tape streamer). A cartridge can store up to about 20 gigabytes of data.
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Floppy Disk

http://www.webopedia.com/TERM/f/floppy_disk.html


A soft magnetic disk. 31⁄2-inch: Floppy is something of a misnomer for these disks, as they are encased in a rigid envelope. And have a storage capacity  from 400K to 1.4MB of data.  

Hard Disk
http://computer.howstuffworks.com/hard-disk.htm


A magnetic disk on which you can store computer data. The term hard is used to distinguish it from a soft, or floppy, disk. Hard disks hold more data and are faster than floppy disks. A hard disk, for example, can store anywhere from 10 to more than 100 gigabytes, whereas most floppies have a maximum storage capacity of 1.4 megabytes. P141.

Optical Disc 
http://www.webopedia.com/TERM/o/optical_disk.html


A storage medium from which data is read and to which it is written by lasers. Optical disks can store much more data -- up to 6 gigabytes (6 billion bytes) -- than most portable magnetic media, such as floppies.
· CD-ROM : The data is permanent and can be read any number of times, but CD-ROMs cannot be modified. . A CD-ROM can store about 650 megabytes of data. They are used in situations where the data does not age quickly. Examples include encyclopedias, large catalogues and telephone directories.

· WORM : Stands for write-once, read -many. With a WORM disk drive, you can write data onto a WORM disk, but only once. After that, the WORM disk behaves just like a CD-ROM. 

· CD-RW: Optical disks that can be erased and loaded with new data, just like magnetic disks. These are often referred to as EO (erasable optical) disks. Standard CDs store up to 700MB of data http://electronics.howstuffworks.com/question655.htm

· DVD-RW: DVD discs hold a whopping 4.7GB per side. That means enough capacity for a full-length DVD-quality movie, fewer discs to swap during backups, and less wasted space on the shelf. http://www.pcworld.com/news/article/0,aid,109167,00.asp
COMMUNICATION DEVICES 

There are an increasing number of such devices, you need to be aware of

	Modems
	http://www.webopedia.com/TERM/m/modem.html

	Routers
	

	PDA
	

	Mobile phones
	

	Pagers
	


PROCESSING Chapter 14

Processor (CPU)
 p.74
http://www.webopedia.com/TERM/C/CPU.html

http://www.hardwarecentral.com/hardwarecentral/reviews/1304/8/


The CPU (central processing uni)t is the brains of the computer. Sometimes referred to simply as the processor or central processor, the CPU is where most calculations take place. In terms of computing power, the CPU is the most important element of a computer system. 

The components of a CPU are: 

· The arithmetic logic unit (ALU), which performs arithmetic and logical operations. 

· The control unit, which extracts instructions from memory and decodes and executes them, calling on the ALU when necessary. 

· Main memory - The instructions and data that the CPU is working on will be stored in the CPU's memory store, normally having been copied to the memory from backing storage.

The power of the CPU is determined by

1. Clock speed - All processors depend on a series of pulses or clock signals to control the internal movement and processing of data. In general the faster the clock speed is (measured in megahertz MHz) the faster the processor will be able to process data. A typical microprocessor would have a clock speed of around 3Ghz.

2. Word length - the number of bits designed to handle as a unit - 8, 16, 32, 64

3. Architecture - the number of input/output paths it can handle -internal circuitry CISC and RISC (Reduced Instruction Set Processor)

Main Memory 
Associated with the CPU- short-term volatile memory- its contents are removed when replaced by new instructions and data or when electrical power is turned off. 

Read Only Memory (ROM) 

Read only memory (ROM) contains data that is stored in the chip when it is manufactured. This data cannot be changed and it remains permanently stored in the chip. Normally the memory will contain a small amount of ROM to store the bootstrap loader program. This is the program that sets the computer up when it is first switched on. Its main task is to load the operating system - the program that runs the computer system - as part of the power up sequence.

Random Access Memory (RAM

When booting up where the operating system, programs and data are stored. This is called volatile memory - when you switch the machine off, the contents of this memory is lost.  

RAM is a type of computer memory that can be accessed randomly; that is, any byte of memory can be accessed without touching the preceding bytes. RAM is the most common type of memory found in computers and other devices, such as printers. 

There are two basic types of RAM: 

· dynamic RAM (DRAM) 

· static RAM (SRAM) 

The two types differ in the technology they use to hold data, dynamic RAM being the more common type. Dynamic RAM needs to be refreshed thousands of times per second. Static RAM does not need to be refreshed, which makes it faster; but it is also more expensive than dynamic RAM. Both types of RAM are volatile, meaning that they lose their contents when the power is turned off.
Virtual Memory 
http://www.webopedia.com/TERM/v/virtual_memory.html


When the machine runs out of RAM it is possible to take over part of the hard disk space to use as memory. This has the effect of causing the machine to appear to be running very slowly. If the machine is not shut down properly, there is a danger of the hard disk clogging up with temporary files. The purpose of virtual memory is to enlarge the address space, the set of addresses a program can utilize.
Cache 
http://www.webopedia.com/TERM/c/cache.html
http://computer.howstuffworks.com/cache.htm


1. A memory cache, sometimes called a cache store or RAM cache, is a portion of memory made of high-speed static RAM (SRAM) instead of the slower and cheaper dynamic RAM (DRAM) used for main memory. Memory caching is effective because most programs access the same data or instructions over and over. By keeping as much of this information as possible in SRAM, the computer avoids accessing the slower DRAM.

2. Disk caching works under the same principle as memory caching, but instead of using high-speed SRAM, a disk cache uses conventional main memory. The most recently accessed data from the disk (as well as adjacent sectors) is stored in a memory buffer. When a program needs to access data from the disk, it first checks the disk cache to see if the data is there. Disk caching can dramatically improve the performance of applications, because accessing a byte of data in RAM can be thousands of times faster than accessing a byte on a hard disk.
QUESTIONS

1. What are the main components of the CPU   

2.  What is the fetch-execute cycle? 

3. What is Moore’s Law 

4. What is ASCII? 

5. Distinguish between main storage and backing store.  Describe the relative merits of 4 different types of backing store.

6. What are the differences between main memory and backing store?  Under what circumstances might backing store 'act' as main memory?  What are the drawbacks of this?

Bits and Byte P.75
Everything in a computer ‘s memory is represented by an on (1) or off (0) electronic pulse.- binary system.  One binary digit is called a bit. Several electronic pulses are grouped together - 7 with a special check bit called a parity bit. Eight bits equal a byte.  

The computer industry calls this arrangement the American Standard Code for Information Exchange or ASCII- micro- and mini’s. (p.129)

We call a computer whose CPU is designed for bytes of 8 bits an 8 bit machine. Supercomputers work with 64- or 128- bit bytes.

	bit
	1 or 0

	byte
	8 bits

	Kilobyte (K)
	1024 bytes

	Megabyte (M)
	1000000 bytes

	Gigabyte (G)
	1 billion bytes


The size of the associated memory store will affect processor performance. A larger store will allow more data to be present in memory and therefore available for immediate processing. There will then be fewer delays while the processor waits for data to be copied from backing store. A larger memory also allows the processor to have several different programs or tasks available in central memory at the same time. 

QUESTIONS

1. It is becoming more important to be able to communicate via computer whilst on the move.  Find out about the uses of digital mobile technology, and comment on the advantages and disadvantages of this.

2. Why are interfaces needed? 

3. What are the differences between parallel and serial interfaces?  

4. What is a router

5. What is a repeater? 

6. What is a bridge?  

OUTPUT DEVICES Heathcote Chapter 28

Output devices allow the computer system to provide the user with the results of processing the data. The particular application may require this to be in permanent form or the information may be temporarily displayed on a screen. The following factors will need to be considered when selecting an output device. 

· Whether or not permanent copy is required. 

· Medium to be used. 

· Initial cost of hardware. 

· Running costs - consumables and maintenance. 

· Speed at which output is produced. 

· Quality or resolution of output. 

· Working environment - size of and noise produced by the hardware. 

Display monitors (VDU) 
http://computer.howstuffworks.com/monitor.htm


These are the most common output device. Running costs are low and output is silent. 

· LCD (Liquid crystal displays) are used for laptop computers. They have the advantages of low power consumption compared to cathode ray (electron beam) devices; they are lighter and have a flat profile. However they are more expensive to produce, particularly if a larger size screen is required and the display works more slowly than the traditional cathode ray screen 

· CRT monitors are used on most  desktop displays (use a cathode ray tube) (
· VGA Video Graphics Array introduced by IBM in 1987. It handles a palette of 256 colours with a resolution up to 640x480. 
· SVGA , which is widely used in current monitors and has much better resolution &  refersh rates. It allows 1024x768 and 1280x1024 resolutions in 16 and 256 colours. Modern cards  produce 16,777,216 colours.
· TFT stands for Thin Film Transistor , a type of LCD flat-panel display screen, in which each pixel is controlled by from one to four transistors. The TFT technology provides the best resolution of all the flat-panel techniques, but it is also the most expensive. TFT screens are sometimes called Active-Matrix LCDs. (1280 x 1024 resolution)
1. The resolution of a monitor indicates how densely packed the pixels are. In general, the more pixels (often expressed in dots per inch), the sharper the image. 

2. Common screen sizes are 15” or 17” 

3. Bit mapping - an image built up in memory pixel by pixel is used to automatically generate the screen display.  With black and white images only one bit per pixel is needed ( logic 0 to represent black, logic 1 to represent white), with 4 colours two bits are required e.g. 00=black, 01=red, 10=yellow, 11=white, three bits for eight etc. Colour monitors therefore require more memory (see bit mapping)
Printers P.152-154

Various types of printers are suitable for different tasks. They can be broadly categorized into impact and non-impact. Things to consider with printers are the resolution, speed, compatibility (e.g. the need for printer drivers), use of consumables (toner/ink/ribbon), paper handling qualities, robustness. 

Inkjet Printer
http://computer.howstuffworks.com/inkjet-printer.htm


An inkjet printer is any printer that places extremely small droplets of ink onto paper to create an image. If you ever look at a piece of paper that has come out of an inkjet printer, you know that: 
The dots are extremely small (usually between 50 and 60 microns in diameter), so small that they are tinier than the diameter of a human hair (70 microns)! 
The dots are positioned very precisely, with resolutions of up to 1440x720 dots per inch (dpi). 
The dots can have different colors combined together to create photo-quality images. 

Laser printers 
http://computer.howstuffworks.com/laser-printer.htm

Once the image to be printed has been transferred to printers memory a microprocessor inside the printer converts the image, line by line, into a sequence of signals which switch a laser beam on and off.  Each laser beam pulse represents a single dot of the image reflected onto rotating mirror to the surface of a drum.  The special surface of the drum is given an electrical charge wherever the laser strikes.  After a horizontal line of the image has been transferred the drum rotates so that the next line can be built up.  As the drum rotates, it comes into contact with plastic ink powder called toner, which is attracted to the electrically charged areas of the drum.  Because the printer paper has been given an electrical charge greater than that of the drum, the toner is transferred to the paper as the latter comes into contact with the drum.  Finally the toner is permanently bonded to the paper by means of heated rollers. Most expensive 500 pages per minute (typically 6 to 26 ppm). The main advantages of laser printers are speed, precision and economy

dpi
 Abbreviation of dots per inch, which indicates the resolution of images. The more dots per inch, the higher the resolution. A common resolution for laser printers is 600 dots per inch. This means 600 dots across and 600 dots down, so there are 360,000 dots per square inch.
Plotters p.154

· Flatbed plotters have an arm that moves the pen over the flat sheet of paper in both the x and y directions to form the image. 

· Drum Plotters have the paper draped over a drum. The drum rotates to provide y-direction movement while the pen is moved back and forth in the x-direction. This arrangement takes up less floor space than the flat bed plotter. The plotter can automatically select pens from a rack allowing a variety of colours and nib sizes to be used. 

· The quality of output is very high. Initial purchase price is high and running costs are moderate. The plotter produces output very slowly however. Its main purpose is as an output device in CAD applications, producing architectural and engineering drawings. These are commonly larger than the A4 sheet size that a normal laser printer can accommodate. 

Future Proofing
Technology advances so rapidly that today’s state of the art purchase is soon tomorrow’s dinosaur. Consumers need to FUTURE-PROOF - computers should incorporate  expandability - extra expansion cards, peripherals etc. 

Many PC’s only have six slots which can easily be taken up by video card, I/O card (serial/parallel ports, disk drives), caching hard disk controller, network card (e.g. Ethernet), scanner interface, tape streamer interface, fax/modem, SCSI adapter for CD-ROM drive etc.
Open Systems

COMMUNICATIONS to make ‘sense’ we really require the same standards for equipment in all the countries of the world i.e. OPEN SYSTEMS.  The consumer is likely to benefit from clearly defined standards that help to ensure some compatibility between hardware and software originating from different sources

Find out about ISO (International Standards Organisation) and CCITT (Committée Consultatif International Téléphonique et Télégraphique)

Protocols

A protocol is a set of rules - in this case allowing computers of different types to be linked
	File Transfer Protocol (FTP) 
	defines the way files are transmitted over a network

	V.90
	is the CCITT standard for  56K modems

	TCP/IP (Transmission Control Protocol/Internet Protocol) 
	 A set of protocols for data transfer within and between networks.


Connectivity.  

Manufacturers in the past have tried to ensure that their computers cannot be used with those made by other manufacturers.  Similarly, software for mainframes has often been machine-specific

1. Plug-and-play Refers to the ability of a computer system to automatically configure expansion boards and other devices. You should be able to plug in a device and play with it, without worrying about setting DIP switches, jumpers , and other configuration elements.
2. TWAIN, which comes from the saying "Ne'er the twain shall meet" because the Data Source Manager sits between the driver and application, is the de facto interface standard for scanners. Nearly all scanners come with a TWAIN driver , which makes them compatible with any TWAIN-supporting software . Unfortunately, not all scanner software is TWAIN-compatible. 
3. Acrobat - Programs in the suite allow you to create a Portable document Format (PDF) file for a document.  You can then distribute the PDF file electronically to people who view the document with the Acrobat Reader.
Compatibility 

1. Versions of software. When any component of a computer system is traded up you would hope all existing files would be usable on the new version.
2. New hardware component.  Items of hardware sometimes need to be configured to use different parts of memory, or to work from a different I/O port
3. Software/hardware. Consider memory size (RAM)- Windows ‘95, does software need a particular processor? can your existing hardware make use of new features in software?

4. Interfacing with peripherals   All peripherals are connected to a computer via an interface, but each type of computer may have to be fitted with slightly different interfaces depending on the computers internal design.   Some peripherals require their own dedicated interface - 

Printer Drivers

A software routine which stores the set-up/page configuration for a particular model of printer, a piece of software to enable the printer to communicate with the software - printer interface (serial or parallel), description of fonts (sizes and styles).  Usually printer manual will discuss compatible printer drivers - but might be incomplete e.g. italics may appear as underline or gobbledegook.

Automates the set-up e.g. margins, fonts, bit map and size, control codes so that the user does not need to enter commands to the printer to do this.  Used to enable any supported printer to be used with that package otherwise the package would be restricted i.e. allows flexibility in what package can be used with what printer.

WYSIWYG  

A WYSIWYG application is one that enables you to see on the display screen exactly what will appear when the document is printed. This differs, for example, from word processors that are incapable of displaying different fonts and graphics on the display screen even though the formatting codes have been inserted into the file . WYSIWYG is especially popular for desktop publishing .
	Laptops
	http://computer.howstuffworks.com/laptop.htm


	Criteria for choosing a computer

	Configuration of the system 
	To fit the use e.g. hard disk and memory capacity, screen size and resolution, processor speed, interfaces etc

	Compatibility with existing system
	Training and software updates.

	Ease of use
	Training again

	The number of current users?
	Are these users happy with the machine?

	Documentation.
	Should be simple to follow, and helpful and relevant

	Reputation of manufacturer?


	Warranties, maintenance contracts etc. Are delivery and installation costs reasonable? 

	Other changes?
	Cabling and power sockets.  Who does on-site installation?  Maintenance contracts?


EXAMINATION QUESTIONS WITH SKELETON ANSWERS
1994.6 (6 Marks)

In a particular local education authority the primary schools have traditionally used floppy-disc based microcomputers.  They are now considering replacing them with hard-disc based microcomputers.  What factors are likely to influence their decision? 
Any point gets (1) to a max of (6)

	access time required (1) or storing quicker (1)
	cost effective as only £200 more (1)

	all software on hard disc - no lost floppies
	standard configuration menus

	virus threats
	capacity required

	size of packages...increasing need for hard disc (e.g. graphics library)
	reliability improved

	may be more chance of possible damage
	maintenance costs

	catastrophic failure of hard disc
	greater need for backup e.g. tape stream

	need lots of floppies
	floppies easier to damage


2 1993.6 (6 marks)

As the editor of a school magazine you wish to develop the use of a desk-top publishing system with scanning equipment.  The current production facilities consist of a typewriter and a mechanical copying machine.

(a) Describe FOUR features of DTP software, which makes it suitable for this, and similar tasks

(b) Describe ONE possible limitation of the scanning system, which may effect the presentation of pictures within the document.

	(a) needs examples of ability to
	 

	set up master pages
	alter font and size to suit need

	pull in graphics or pictures
	set up line styles, boxes and borders

	text flow a wrap around graphics
	pull in data from other packages

	cut and paste
	headers and footers

	columns
	output to postscript

	orientation
	

	(b) 
	

	Scanners can only operate within limited resolution e.g. 100 to 400dpi (2)
	Wavering hand movements caused by scanner size/type

	Limited size of scanner in relation to the picture
	Variety of formats may differ quality e.g. PCX, TIFF, TWAIN


3 1993.8 (6 marks)

A library currently holds back-issue copies of newspapers and specialist magazines on a photographic reduction system commonly called a microfiche.  The library has recently received information from the publishers that a CD-ROM version is now available.

The library is considering the introduction of a CD-ROM based system.

(a) Describe FOUR advantages to the librarians or library users of this system

 (b) Describe TWO disadvantages to the librarians or library users of this system.
	(a)
	 

	can keyword search on single item
	can build complex searches

	incorporate results of searches into wp document
	can be enhanced - pictures/sound

	user-friendly interface
	reduction in storage space needed

	used over network
	speed of access

	whole years’ edition at a time
	can obtain printout

	(b)
	 

	resistance to use - IT phobics
	discs may be more prone to damage

	copyright implications
	cost

	frequency of updates/issues
	not all publications available

	network can go down
	


1997.9 (20 marks)

A company sells a range of health foods at five different shops. It also sells directly to the

home from a number of vehicles. There are hundreds of different items of stock and many items are seasonal, so items in stock are constantly changing. Customers purchase goods and pay by cash, cheque or credit card.

The company is considering a computerised system to help manage sales and stock control.

Discuss the capabilities and limitations of the 

· current communication devices 

· input devices 

· output devices and 

· storage devices

appropriate for establishing a computerised system for this company.

	Communication Devices: Approx. 4
	 

	list range of devices: modems, satellite, telephone lines, bridge, routers, optical cable, etc. (1)
	connection issues (2,1,0)

	links to enable remote van sales to be logged (2,1,0) [real-time vs. batch]
	network issues - topologies etc. (2,1,0)

	Input Devices: Approx. 4
	mention of a range of options: keyboard, light pen, swipe cards, laser-scanner, bar

	code reader, etc. (1)
	issues relating to skills of operator (2,1,0)

	direct data entry  vs. manual entry (2,1,0)
	robustness of hardware for van sales (2,1,0)

	Output Devices: Approx. 4
	list of range of options available: VDU, LED screens (laptops), laser printer, dot  matrix, ink jet, etc (1)

	matrix, ink jet, etc. (1)
	matching device to purpose (2,1,0)

	portability issues (2,1,0)
	hard copy vs. temporary output (2,1,0)

	Storage Devices: Approx. 4
	

	mention range of options available: tape, IAS, floppy, local hard drive, network drives,
	

	CD-ROM (1)
	discussions of capacities of these (2,1,0)

	discussion of read/write capabilities (2,1,0)
	discussion of volatility (2,1,0)

	discussions regarding back-up issues (2,1,0)
	implications of need for on-line access (2,1,0)

	maximum of (6,6,2,2)
	

	Quality and coherence Grammar, punctuation and spelling (1) Clarity of expression (1) - use of technical language Structure of essay (1) Presentation/development of ideas (1)


1999.10 (8 marks)
Floppy disk was once the usual medium for distributing software adopted by software houses and developers. 

(a) Describe one occasion where it would still be sensible to use a floppy disk for software distribution.
(2)

(b) State two different ways, other than by floppy disk, in which software can be distributed.

Give, with reasons, an example of when each one might be used.
(6)

	 (a) E.g. distribution of a printer driver or software ‘fix’ [1]

	Files to be distributed are less than 1.44 Mb or 2 Mb [1]

	Customers still using ‘old’ equipment i.e. the floppy disk is still universal [1]

	Where it is necessary to boot from the media prior to installation of CD driver e.g. installation of a O/S [1]

	Floppy disk holds authentication info [1]

	(b) CD-ROM [1] mass distribution of software e.g. a new software version 1] cost-effective to mass produce [1] original cannot be altered or damaged [1] has a larger capacity [1] speed of access [1]

	Internet site or bulletin board [1] registered users can access upgrades 1] transfers distribution cost to end-user [1] upgrades/’fixes’ available to all when posted on the site [1] demo versions with limited life for trial [1] E-mail [1] can be used to send drivers/’fixes’ to registered software owners [1] reduces distribution costs [1] no media costs [1]

	Any other different large capacity random access storage medium eg zip [1]

	maximum (2x3)=6


1999.6 (7 marks) 

Speech recognition systems for Personal Computers are now becoming more affordable and useable.

(a) State two advantages to a PC user of a speech recognition system.
(2)

(b) Give two different tasks for which a PC user could take advantage of speech recognition. (2)

(c) Speech recognition systems sometimes fail to be 100% effective in practice. Give three reasons why this is so.
	(a) Faster entry if not a trained typist/keyboard operator [1]

	Leave hands free for other purpose [1]

	Overcomes lack of familiarity with a keyboard [1]

	Advantages to the disabled [1]

	Health implications eg RSI [1]

	Faster entry alone receives no marks

	Maximum 2

	(b) Bulk entry of text based data [1]

	Simple control instructions to manipulate data or control software [1]

	Allow suitable examples, which incorporate these ideas

	Maximum 2

	(c) Needs to be trained for an individual voice [1]

	Has a small dictionary of words [1]

	Slow recognition speed affects practical usability [1]

	User requires technical terms, which are not present in the dictionary [1]

	Excessive background noise [1]

	Poor microphone/recording equipment or positioning [1]

	Grammar/language problems eg there and their [1]

	Clarity of speech [1]

	Distinguishing between text and commands [1]

	Maximum 3


1993.3 (6 marks)
Some software packages can be configured to use the command set of another package of the same generic type.  A computer service centre to customise the package for particular users before the software is distributed often does this.

1. What is meant by the term ‘configuration’ as used in this context?

2. Describe the advantages and disadvantages to the user of this type of facility in a package.

	Configuration: set default commands and user interface to mimic the set-up of the other package 
	(example needed - 2 marks)

	Advantages
	user familiar with other commands

	shorter learning curve
	less reluctant to change to new package

	Disadvantages
	may not exploit all features of new package

	may be some incompatibility
	Different document handling?


1996.3  (4 marks)

Two users are using two different versions of the same word processing package.  When user A sends a file on disk to user B there are no problems in reading the file, however when files are transferred the other way the transfer is not successful.  Explain why this may happen and how to overcome the problem.

	Why: The two users have a different version of the software and user B has the earlier one.  No downward compatibility. (2)

	How to overcome: use a conversion utility which will provide downward compatibility (2)


1994.4 and 1997.2 (4 marks)

Explain what is meant by the term ‘printer driver’.  Why are printer drivers used?

	A software routine which stores the set up/page configuration for a particular model of printer

	Automates the set up e.g. margins, fonts, bit map and size, control codes so that the user does not need to enter commands to the printer to do this.  Used to enable any supported printer to be used with that package otherwise the package would be restricted i.e. allows flexibility in what package can be used with what printer.


1996.9 and 1993 B2 (20 marks)

Given an existing hardware platform, selecting the most appropriate software package for a specific application can be a difficult process.

(a) Describe the criteria and methods you would use to select the most appropriate software package for a specific application (16)

(b) Users may encounter problems when software manufacturers upgrade a software package.  With reference to specific examples describe TWO such problems (4)

(a) Must be discussion of method to gain full marks

Cost (0) unless described in detail
Hardware (0) as states hardware platform exists

	List the specific need of the application. Does it meet need? What functionality required? Do some aspects require customising? See a demonstration or get a ‘cut-down’ demo.

	Does existing package you own fit the need? e.g. WP package may achieve DTP needs. Contact a more experienced user, consultancy or training agency.

	What is the existing user base? Are there a lot of support articles, utilities and expertise in the package? Consult magazines and software/bookshops.

	Are there any known bugs or limitations to the package? Is it easy to install? Are there known utilities that will overcome limitations? Consult magazines and software/bookshops

	What is the user interface like? What on-line help or tutorial material is there, how flexible is it? What is the quality of the documentation?  Has the package a notoriously difficult learning curve e.g. AutoCad.  See a demonstration or get a ‘cut-down’ demo.  Contact training agency.

	 What is technical support like?  Is there a telephone hot line?  Is training support included in the price? Do local institutions offer training?  Contact training agency, phone supplier, contact more experienced user.

	What are the licensing agreements? How easy is it to reinstall if disc fault? What are the upgrade arrangements?  How often does company upgrade?  Consult magazines and software/bookshops

	What is the volume of data the system must cope with?  Are there any specific data needs e.g. object importing

	What is the operating system environment?  Does this force a particular choice of software?


1 per valid consideration - free format answer

(b) 

	Compatibility of files from one version to another e.g. Excel 4 to Excel 5 etc.

	Compatibility of command set within user interface e.g. font formatting within Pagemaker versions

	Compatibility of index generation method e.g. Foxpro

	Size of package or ‘support material’

	If package installed on several machines upgrade cost may be prohibitive

	Hardware requirements of package change (chip)


1993.9 (6 marks)

Describe the criteria you would use to evaluate the effectiveness of an IT solution to a problem.

Examples of the following

	ease of use (e.g. user interface)
	accuracy
	speed of processing

	how good a model it turned out to be
	relevance and potential benefit to end-user
	effectiveness of presentation

	functionality provided
	portability of files
	import and export facilities

	limitations of use
	limitations in scope of solution
	documentation usability


1995.5 (3 marks)

You are asked to advise a local business on the suitability of an IT solution to a problem.  Upon investigation you find that, although there could be a computerised solution, you could equally well advise an efficient manual solution.

Suggest THREE criteria the problem must satisfy to ensure that an IT solution is worthy of being implemented.

	Cost effective (1)
	The problem and hence solution can be replicated on a consistent basis

	Lifetime of the problem is sufficient to justify the investment
	Volume of data is sufficient to justify the investment

	Requirement for information (e.g. Searching)  cannot be achieved sufficiently quickly manually ( too complex etc)
	Lifetime of the problem is sufficient to justify the investment


1994.8 (10 marks)

A small firm of solicitors is considering the introduction of an Information Technology system to improve the efficiency of its operations.  One of the directors of the firm has expressed some concerns over the effects on the organisation of the introduction of the system.

Describe FIVE possible concerns the director might have, and the arguments, which may be used to persuade her to accept the new system.

	Human any 4 @ 2
	Technophobia

	involve in design, provide training
	Loss of control

	increases effective control and decision making by improving quality of information and time available
	Lack of staff expertise

	training, but expensive, problems with staff not present during training
	Change in job role

	should be enhanced due to reliability and quality of information and re-skilling
	Organisational change

	consult staff in systems design
	staff tasks enhanced, skills enhanced, more productive, increased job satisfaction

	Customer reaction
	improved level of service

	company image
	more time to care as machines take over routine

	Hardware/Software any 2@2
	Reliability

	well proved, visit working sites, plan back-up systems
	Cost and Replacement

	compare to direct/indirect current costs
	lifetime expectation and replacement costing

	hardware costs falling
	software costs rising

	User friendliness
	designed in via front end OS and/or package used

	on-line help available from system
	Compatibility

	only industry standard software and file formats used
	Hardware is from reputable company and bus standard (explain)

	Security and Integrity 1 @ 2
	Security

	protection systems (with example)
	Integrity

	planned back up ( with example)
	Confidentiality

	protection and legislation
	


1994.7 (8 marks)

A group of sales staff are required to produce reports on site, which need to be collated daily by the district manager before being sent to the head office.  Currently this is a manual operation, but the company concerned wishes to move to an IT based system, and to issue the sales staff with laptop computers so that they can send their reports directly to the head office.  Discuss the hardware and software criteria the company should consider before selecting the appropriate solution.

Any 1 max 4 per area

	Hardware criteria
	compatibility with head office mainframe
	battery life or type

	built in fax/modem options
	keyboard size
	screen size

	screen resolution or type or colour
	chip type for power consumption
	reliability

	maintenance options
	storage capacity and media
	lifetime of hardware

	stability of source
	
	

	Software criteria
	industry standard or not
	maintenance and upgradability

	user interface
	file formats available for file transfer
	user base

	third party add-ons
	drivers available
	training base

	OS environment
	relationship to task
	compatibility with head office e.g. file formats, control codes

	integrated v separate package or bespoke
	
	

	Communications
	type of comms link needed
	protocols used

	e-mail functionality
	any detailed feature
	


1998.2 (2 marks)

You have installed a new piece of applications software onto a stand-alone PC.  You then find that the printer attached to the PC fails to produce what can be seen on screen in that package.  Explain clearly why this might happen.

	Software communicates directly with the printer  (1) and fails to transmit the appropriate codes  (1). or,

	The installed printer driver is incompatible with the software (1) due to 
different production dates (1)


1993.7 (4 marks)

A particular user owns a desk-top micro-computer and a compatible lap-top micro-computer and regularly needs to transfer files between the two machines.  As an alternative to using disks to transfer the data the user wishes to purchase a hardware link and a software package to perform this task.  This type of software is often called a ‘lap-link’ package.  Describe TWO software features, which such a package should provide to make the data transfer easier for the user.

	Transfer a large number of selected files via a cable at high speed (3Mb per min)

	transfer multiple directories at once into a replicated structure

	reconcile differences in files and update if flagged e.g. date/time stamp


1999.11 (16 marks)

“The rise of de facto standards due to commercial sales success can only benefit organisations and individuals”.  Discuss this statement.

Particular attention should be given to:

1. Operating systems

2. Portability of data between applications;

3. Portability of data between different computer systems

Illustrate your answer with specific examples.

Mark allocations: 

Possible answers

	 
	Issue 
	Benefits or disadvantages

	Operating Systems
	Windows 95 has become

the de facto standard for

PCs [1]

Or LINUX or UNIX
	This significantly increased

the sales of software for the

Microsoft Corporation [1]

It has benefited individuals as

a wider and more extensive

range of user support is

available [1]

	Portability of data between

applications

Not clipboard
	API (Applications

Programming Interface)

OLE
	A set of standards that allow

organisations to generate

software which interfaces

with other software [1]

Ease of use for the individual

as data can now be used in

differing packages with

transparency of the technical

issues. [1]

	Portability of data between

different computer systems

Not programs
	TCP/IPs development as a de

facto standard
	Organisations whose

communications protocols

are based on the OSI

standard. [1]

Individuals have gained

wider access to information

held on differing computer

systems through the Internet.

[1]




Note: A candidate discussing de jure standards e.g. OSI is certainly within the spirit

of this question and should be credited.

Notes:

De Facto and de jure standards and issues that might be used:

Microsoft (success of their O/S by allowing hardware manufacturers license to

product equipment that will implement IT/developers access to the code to produce

applications software).

Strict control by Microsoft. E.g. UNIX has been enhanced by many different

software companies which has led to software and hardware compatibility problems.

ISA (Industry Standard Architecture).

API (Application Programming Interface – a standard set of program commands and

functions that allow a programmer to interface with another program)

OLE (Object Linking and Embedding)

ISO 9660 (ISO standard for CD storage e.g. PhotoCD – previously High Sierra)

HTTP (Hypertext Transfer Protocol to identify the address of WWW pages).

HTML (Hypertext Mark-up Languages – a standard to allow different browsers to

view data).

X.25 (standard for packet switched systems)

X.400 (standard for e-mail transfer methods).

X.500 (standard that defines unique identities for e-mail purposes).

V24 (standard for modem connection)

V series (e.g. V.26 BIS – 2400bps transmit, 1200bps receive, full duplex)

FTP (File Transfer Protocol)

OSI (Open Systems Interconnect)

TCP/IP

CCITT (Comite Consultatif International Telegraphique et Telephonique)

International committee that defines communication protocols and standards

ISO (International Standards Organisation)

DGIS (Direct Graphics Interface Standard)

RS232 (Serial connection port standards)

CCIR 601 (Standard for defining digital video)

June 2001.3 A new printer is supplied with printer driver files. The files are provided both on a floppy disk and on a CD-ROM. The CD-ROM also contains sound files for use with the printer.

(a) Describe the functions of a printer driver. (2 marks)

(b) State one reason why the sound files are not provided on a floppy disk. (1 mark)

(c) Give one possible use of the sound files. (1 mark)

(a)

• Provides interface/communication between the operating system/computer/application package and  the printer

• Translates formatting and highlighting information into a form that the printer can understand

• Stores page set-up/configuration

• Translates fonts, bit maps and size control

• Error messaging e.g. paper out, ink low etc.

 (b)

• Sound files too large to go on floppy disk.

 (c)

• audible error messages

• audible instructions for the user

• audible progress reports on printing.
January 2002.10

A company has offices on five different sites, each office has between ten and twenty members of staff working in it. Internal e-mail is used as a means of communicating between the staff. It has been suggested that speech recognition input and voice output might be used for the e-mail system. 

a.
State the extra input and output devices each PC would need to support speech recognition input and voice output. (2 marks) 

b.
State two advantages to the staff of using a speech recognition system. (2 marks) 

c.
State three reasons why the speech recognition system may not be effective. (3 marks) 

d.
State two disadvantages of the voice output system. (2 marks)

a.


· Microphone/mic

· Speakers/Headphones

· Headset (2) (microphone and speakers combined) 

b.


· Faster data entry if not a trained typist

· Easier to use for person with a disability 

· Leave bands free for other purpose

· Health implications - RSI

· Avoids spelling mistakes because picks words from a list

c.


· Needs to be trained for individual voice

· Problems with voice changes e.g. user has cold

· Excessive background noise

· Grammar/language problems

· Distinguishing between text and commands

d.


· Excessive noise in busy office

· Problems in distinguishing own e-mail

· E-mail may be private

· Interpretation of message

· Cannot be used by hearing impaired or deaf employees 

 June 2002.2 Modern personal computer systems usually include a CD-Rewriter.

State two legal uses for a CD-Rewriter. (2 marks)

Transporting (large) amounts of data/or ICT example e.g. transporting created music/software (NB must be own work or clearly copyright free)

· Backing up work/application

· Archiving work

NOT JUST SAVING WORK
January 2003 .6

A company is replacing the personal computers used by its employees.  The staff have been offered the choice of a desktop personal computer, or a laptop computer.

Describe one advantage and one disadvantage to the staff of these options.  Your advantages and disadvantages must be different in each case.

a. A desktop personal computer (4 marks)

b. A laptop computer (4 marks)

(a) Advantage

· Larger/ clearer screen (1) better for daily use/less eyestrain (1)

· More local disk storage (1) can have several hard drives (1)

· Range of peripherals permanently available (1) greater flexibility of use/ e.g. (1)

· Easier to upgrade hardware (1) e.g. fit new mother board etc (1)

· Less cramped keyboard (1) problems with RSI less likely (1)

· Other clearly identified (1), well argued points (1)

· any reverse non-duplicated points from below

· NOT COST AS ADVANTAGE IS TO STAFF NOT COMPANY

 (a) Disadvantage

· Not mobile (1) cannot use in different place (1)

· Takes up permanent desk space (1) extra space needed for other activities (1)

· Other clearly identified (1), well argued points (1)

· any reverse non-duplicated points from below

 (b) Advantage

· Can be used with battery power/ does not need to be plugged in (1) can be used anywhere on the move (1)

· Other clearly identified (l), well argued points (1)

· any reverse non-duplicated points from above

 (b) Disadvantage

· easily stolen (1) small size can be carried off/ loss of data etc(1)

· easily broken/dropped (1) loss of data (1)

· Other clearly identified (l), well argued points (1)

· any reverse non-duplicated points from above
June 2003.1 (2 marks)

A photograph is scanned so that it can be included in a web page.  The scanning software encodes the image, and the result is then stored for future use.

Name two types of encoding that can be used.

June 2003.2 (4 marks)

State, with reasons, two elements of hardware that enable a personal computer to be connected to the Internet.

Input





Storage





Workstation





Output





CPU
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