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HARDWARE AND SOFTWARE (1)
1. COMPUTER LANGUAGE
Computers are used for a huge range of tasks. All of them involve input data which is processed to obtain output data.

Each time you work with a computer or a tablet, you go through the following steps:

1. First, data is entered either directly, or indirectly from the keyboard or through other devices2 such as a mouse or a scanner.
2. The computer collects the data and then organises, stores3 and transforms it. This is called data processing.
3. After the data has been processed, we get output information
Computers organise, transform and store information automatically
1.1. BINARY CODE

The data entered into computers must be changed into a code, made up of zeros and ones, which the computer can understand. This transformation is called encoding. Each one of these digits, a 0 or a 1, is called a bit.

A bit is the smallest unit used to represent the information used by a computer. It corresponds to a binary digit: either 0 or 1.

An example of a binary code is ASCII. It is used to represent all the different characters used by computers.

Each symbol or letter is encoded by a group of 8 bits. A group of 8 bits is called a byte or octet. Here are some examples:
	Character
	ASCII Code
	Character
	ASCII Code

	&
	00100100
	/
	00101111

	@
	01000000
	?
	00111111

	A
	01000001
	B
	01000010

	C
	01000011
	D
	01000100

	E
	01000101
	F
	01000110


In the code used by computers, each encoded character or number is represented by a byte. Here are some multiples of a byte:

	Unit
	Symbol
	Equivalence
	Unit
	Symbol
	Equivalence

	Kibibyte
	KiB
	1024 bytes
	kilobytes
	kB
	1024 bytes

	Mebibyte
	MiB
	1024 KiB
	megabyte
	MB
	1024 kB

	Gibibyte
	GiB
	1024 MiB
	gigabyte
	GB
	1024 MB

	Tebibyte
	TiB
	1024 GiB
	terabyte
	TB
	1024 GB


1.2. THE BINARY NUMBERING SYSTEM
Computers use binary code. This code is based on the binary numbering system that uses the digits 0 and 1 to represent any character or number. The value of these digits depends on their position in the group, as in decimal numbering. In the binary numbering system, this value is determined by a base-2 system.
To convert a decimal number into a binary number, divide the decimal number by 2 repeatedly until the quotient is 1. Put the remainders of the quotients in order from right to left.
2. HARDWARE

Hardware is a term used to describe the physical components of the computer, such as the electrical circuits inside the machine, the wiring, and the monitor.

2.1. HARDWARE COMPONENTS

The CPU (Central Processing Unit) is the most important part of a computer. It is the machine’s ‘brain’. It interprets instructions from programs and processes data, as well as managing and controlling the entire system.

The CPU, or microprocessor, is a chip.

Chips consist of many different electronic components. They are covered by a plastic shell and are connected by tiny metal pins.

The motherboard contains the CPU, the computer memory, and various other components
Types of memory

The memory is where we store the data and instructions that form part of the programs. There are two different types of memory:

· ROM (Read-only Memory). The contents of this type of memory can only be read. It stores the data that enables the computer to operate when we turn it on, and also lets the CPU communicate with other components. It is not erased, even when we turn off the computer.

· RAM (Random-access Memory). Its contents can be changed. It’s a read-write memory, and is erased when we turn off the computer. RAM temporarily stores the programs and data that are being used by the computer.

Storage devices

Three types of device are used to store information used by the computer:

· Magnetic: Information is stored by means of the magnetic arrangement of particles on the device.

· Optical: Information is encoded by means of microscopic grooves on the surface of the device.

· Solid-state: These storage devices are made in the form of small components called transistors.

On all these devices (or drives), information is stored indefinitely until the user deletes it.

Magnetic storage devices

The storage capacity of hard drives is continually increasing. It’s currently 1 TB or even more. These drives are usually installed inside the computer. They store data and save information, even after the computer has been turned off.

Portable hard drives are external storage units that have a large storage capacity and a fast transfer speed.

Optical storage devices

CD-ROMs, DVDs and Blu-ray Discs (BD) are compact discs that are read by laser beams. They have a large storage capacity: around 700 MB in the case of a CDROM, between 4.7 GB and 17 GB for a DVD, and 25 GB in the case of a BD.

To access these discs, a computer must have a drive that can read them. Many computers only have a DVD drive, which can also read CD-ROMs.

Solid-state devices

Flash memory (used on pen drives, memory sticks, and memory cards) is very compact and has a large storage capacity of up to several gigabytes. It can be accessed very quickly.

SSD (Solid-State Drives) are storage devices that also use this technology. They are much faster than traditional hard drives.
Peripheral devices

Peripheral devices are used to communicate what is inside the computer to the outside world (people, computers, and other devices).

Peripheral devices may be used for input, output, or input/output. They are connected to ports (slots and bays) found at the front and the back of the computer case.

Peripheral input devices

These devices enable us to enter data into the computer from the outside.

· Keyboard: The keyboard lets us enter data (characters, letters, and numbers) and use the computer to perform a number of specific functions. An expanded keyboard is the most common type of keyboard.

· Mouse: The mouse allows us to perform a number of actions by moving the pointer or cursor (usually an arrow) and pressing a button. It has two buttons: the left one is the main button, and the right one is the secondary button (although their functions can be changed over).

There is normally a wheel between the two buttons that we can use to move up and down through a document. By clicking with the right button, a text menu appears that lets us perform some of the most common tasks.
Peripheral output devices

These are used to get information from the computer after the data has been processed.

· Monitor: This displays images or text (like a television screen). Its characteristics are the size (diagonal width in inches) and the resolution (the total number of points of light that make up the screen). It has buttons to control the brightness and contrast, as well as a button for horizontal and vertical screen adjustment.

There are various types of monitors: liquid crystal or LCD (also called TFT), plasma and LED. CRT is no longer very popular because it is very big and heavy.

· Printer: This prints information in different formats – on normal paper, photographic paper, and transparencies. The most common types of printer are ink-jet and laser.

Peripheral input/output devices

These make it possible to enter information into or to get information from a computer. Tablets and smartphones are proper computers that have a microprocessor, memory, and a storage device. They have input devices (e.g. a screen keyboard, a camera, and sensors) and output devices (e.g. a screen), as well a wireless connection for sending data to a computer or to other devices.
HOMEWORK
1. Read carefully the theory above.
2. Answer the following questions about the information you have just read. You can look for more information on internet if you need.

1. What is a bit and where does the word come from?
2. Give an example of a binary code.


3. Analyse the following chart and explain it.
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4. Tick the hardware components.

(     ) CPU




(     ) Folders




(     ) Desktop


           

(     ) CD-ROMs

(     ) RAM



    
(     ) Flash memory

(     ) Solid-State Drive

      
(     ) Software
5. Why is the CPU the most important part of a computer?
6. What is a memory and what types are there?
7. What is a store device and what types are there?
8. Write M for Magnetic, O for Optical and S for Solid-state.

(    ) Portable hard drives

         
(    ) CD-Roms

(    ) Flash memory

            
(    ) SSD

(    ) DVDs




(    ) Blu-ray Discs (BD)

9. Classify the following elements into hardware and software: monitor, word processors, RAM memory, database, speakers, modem, microprocessor, keyboard, hard disk, spreadsheet, printer, mouse, operating systems and antivirus program.


	HARDWARE
	SOFTWARE

	
	


10. Take the peripheral devices from the above list and classify them into peripheral input devices, peripheral output devices and peripheral input/output devices. Then indicate their function.
	Input
	Output
	Input/Output
	Function

	
	Monitor
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


11. Circle the characteristics which are important when choosing a monitor and underline those important when choosing a printer. 

	· Screen size
	· Print speed

	· Resolution
	· Printer charger

	· Price of consumables
	· Scanner and photocopier integrated

	· Integrated speakers
	


To do these exercises you must use two 50-minute sessions, on Thursday the 19th and on Friday the 20th.
In the following document that I will post on the Web next Thursday the 26th, in addition to the tasks that you will have to do, I will provide you the solutions to these activities so you will can correct them.
For any doubt, you can contact me at the following email: daniel.nebreda@sanviatorvalladolid.com
And if you need a video conference for any questions, my Skype is daniel.nebreda@sanviatorvalladolid.com
You can request a tutoring on Skype through email. I will quote you a specific day and time in the morning to establish the video conference.
¡TAKE CARE!
