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Chapter 1 Computer Basics

This chapter deals with the issues of:
1.1 What is a computer

Computer equipment, Input device, Output device.
1.2 Brief Histories of Computer

Abacus, Mechanical computing device, Concept of the modern computer, First com-
puter programmer, Electric Tabulating Machine, Binary numbering system, First elec-
tronic computer, Transistor, Integrated circuit, Microprocessor, Personal computer.

1.3 Computer Category

Supercomputer, Mainframe computer, Minicomputer, Microcomputer, Personal
Computer, Workstation, Server, Video game console.

1.4 Data Representation

Binary numbering system, Binary coding scheme, Byte, Data, Information, file.

After you have finished this chapter you should be able to:

1. Describe the hardware of a personal computer, including input devices and output
devices.

2. Identify the differences of the following computer categories: supercomputer, ma-
inframe computer, minicomputer, microcomputer, personal computer, workstation, serv-
er, video game console.

3. Compare the four types of personal computer.

4, Define data, information, bit, and byte.

5. Distinguish between binary numbering system and binary coding scheme.

1.1 What is a Computer?

A computer is a programmable machine that receives data from outside to process,
then stores them in the computer or outputs them. In this section we give you an overview
of a personal computer to help you start using your computer. If you have worked with
computers before, don’t skip this section. If you have had little or no experience with com-

puters, you'll find all the necessary basic knowledge here.

Computer equipment

Your computer—the one you own, the one you use in a school lab—is technically
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classified as a personal computer. A typical personal computer consists of several devices—
you must be able to identify these devices to use them. Below are the core components of

two kinds of commonly used personal computers. Figure 1.1 shows the core components

of a desktop computer and its peripherals. Figure 1. 2 shows the core components of a lap-

top computer, also known as a notebook computer.

CRT
Monitor

LCD
monitor

Figure 1.1 Desktop computer and the peripherals Figure 1.2 Laptop computer

In the following, we give some brief introductions to some commonly used devices of
the computers mentioned above. More detailed introductions can be found in Chapter 2.

Input devices

Keyboard, mouse and touchpad are computer input devices. They are used to receive
data from users.

The keyboard is the primary input device, which is used for typing text and entering
commands. Figure 1. 3 shows a computer keyboard and gives an introduction to some fre-
quently used keys.

Function keys Indicator lights

~ S a———
é Typewriter keys Cursor Numeric

control keypad
(13 k
eys

Figure 1.3 Computer keyboard

“Esc” key cancels an operation. “Insert” key switches between insert
“Print Screen” key copies an image of mode and overtype mode when typing text

the current screen to a clipboard, which in a document.

can be used in graphics software, “Home” key returns the cursor to the



beginning of a line or a document.

“Page Up” key scrolls the page up.
[6] “Delete” key deletes the character
right of the cursor,

“End” key brings the cursor to the end
of a line or a document.

“Page Down” key scrolls the page
down,

[9] “Caps Lock” key switches the inputting
letters between uppercase mode and lowercase

mode.

The mouse is a pointing device which is used to
manipulate items on the screen. When you move
your mouse, the pointer [} on the screen moves ac-
cordingly in the same direction. The left and right
buttons (see Figure 1.4) on the top of the mouse
allow the user to manipulate the items on operating
system desktop. The functions of the left and right

buttons may be redefined based on whether you are

&Y key opens or closes start menu,
“Spacebar” key is used to insert a
blank space.

B key launches a context menu which
can also be launched by right-click of
mouse.

“Enter” key starts a new paragraph or
gives an running command to software.

“Backspace” key deletes the character

left of the cursor.

scroll wheel right button

left button

additional
buttons

Figure 1.4 Computer mouse

Click left button: select an item.

= Click right button: launch a context menu.

Double click left button: activate an item.

left-handed or right-handed. Roll the scroll wheel

will scroll the page up or down.

« Hold left button and drag: move an item

The mouse pointer is the symbol that indicates the position and operation of the mouse

on the desktop. Table 1.1 displays the icons of mouse pointer and gives the relevant de-

scriptions.

Table 1.1

Mouse pointer

Pointer symbol

Relevant descriptions

Select

Computer is busy doing its current task

— | B | &

The position of mouse when editing a document

S Current operation cannot be executed
Jlen Adjust image size bigger or smaller

o Move an item

@ hyperlink

O

=
-]
e
_——T
]
=
-
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The touchpad (see Figure 1. 5) is also a pointing device consisting of a special surface

|
1
|

that is sensitive to fingertips and can translate the motion and position of a user’s fingers to

a relative position on the screen. It is usually used in portable laptop computers.

When you move your finger on the touchpad (see Fig-

‘ Touchpad | lScroII zonel

ure 1. 5 A) the pointer on the screen moves in the same di-
rection. One feature of a touchpad is the ability to recognize
taps on the touchpad area as clicks of the mouse left button.
The left and right buttons (see Figure 1.5 C and D) below

the touchpad have the same functions as the corresponding

mouse buttons. Slide your finger up or down in the scroll
Figure 1.5 Touchpad

A. Touchpad

zone (see Figure 1.5 B) to scroll through the pages you are

visiting.
& B. Scroll zone

Output devices C. Left button
D. Right button

Output devices are responsible for translating computer
data into a form that people can understand.

A monitor (or display) is an output device for computers. It is typically a thin Liquid
Crystal Display (LCD) (see Figure 1.6 A) or a Light-Emitting Diode (LED) display (see
Figure 1. 6 B), while older monitors use a Cathode Ray Tube (CRT) (see Figure 1. 6 C).

A. LCD monitor B. LED monitor C. CRT monitor

Figure 1.6 Three types of monitors

A printer is another type of output device which transfers text and images from com-
puter to paper. The most commonly used printers are ink-jet printer(see Figure 1.7 A),

laser printer(see Figure 1. 7 B), and photo printer(see Figure 1. 7 C).

A. Ink-jet printer B. Laser printer C. Photo printer

Figure 1.7 Three types of printers

If you are playing audio or video, or running the related applications on your comput-
er, a pair of speakers(see Figure 1. 8 A), a headphone(see Figure 1.8 B), or an earphone

(see Figure 1. 8 C)may be used as audio output devices.



A. Speakers B. Headphone C. Earphone

Figure 1.8 Audio output devices

Beyond the Basics

System unit

The system unit is the main body of a desktop computer. It is typically an enclosure
containing the essential components of the computer. Figure 1.9 shows the components in
the system unit, including motherboard (see Figure 1.10), power supply, cooling fans

and internal disk drives, etc.

Power Supply

Hard disk
drive

Floppy disk
drive

Cables that
transfer data
from storage
devices to
system board

Microprocessor
located under
cooling fan

System board,
| or main board,
or mother board

PCI slot

ﬁnemal power cable

Figure 1.9 System unit

A motherboard holds many of the crucial components of the computer such as micro-
processor, memory, video card, audio card, network interface card, modem and connec-
tors for other peripherals. All components on the motherboard are communicated through
a standard bus. Typical bus standards are ISA (Industry Standard Architecture) and PCI
(Peripheral Component Interconnect), which will be described later. Figure 1. 10 shows
the picture of a motherboard in a desktop computer.

A microprocessor is the brain of a computer. It is responsible for executing instruc-

tions under the control of the computer program and the primary element carrying out the

computer’s functions. j
. !
A memory, also called main memory or primary storage, is composed of a large collec- |

tion of circuits that is capable of storing program instructions and data as patterns of bits

| JeideyD

Computer Basics
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|
|

[Northbridge(with heatsink)| |Southbridge

X PCI Slot( X 5)
IDE Connector( X 2)] \ |AGP Slot
[DRAM Memory Slot
20-pin ATX Power
Connector
CMOS
Backup
Microprocessor : Battery
Fan & Heatsink
Mounting
Points Connectors For
= Integrated Peripherals
Microprocessor
Socket

Figure 1. 10 Motherboard of desktop computer

(refer to the introduction of data representation in section 1. 4). The microprocessor can
read data from the main memory quickly. However, the main memory is a kind of tempo-
rary storage. Its data will be lost if the computer is shut off. It is also expensive by com-
paring with some other storage devices and offering’limited storage space (usually 512MB,
1GB, 2GB or above in a typical personal computer). Thus, additional mass storage de-
vices, called secondary storage devices, are provided. There are three typical secondary
storage devices: magnetic storage, optical storage, and solid state storage devices. Hard
disks (see Figure 1. 11 B) are commonly used magnetic storage devices. They are faster to
access and have large storage capacities (usually hundreds or even thousands of GB). A
hard disk drive (see Figure 1. 11 A)can be an external hard disk drive (see Figure 1. 11 C)

which is a removable hard drive with a proper enclosure and the connecting port.

A. Hard disk drive B. Hard disk C. External hard disk drive

Figure 1. 11 Hard disk drive, hard disk, and external hard disk drive

Optical disks are portable. They consist of reflective materials and data are stored and
retrieved by laser technology. The most popular optical disks are Compact Disks (CDs) and
Digital Versatile Disks (DVDs).

Figure 1. 12 shows one kind of popular solid state sterage device—USB flash drive,
commonly known in China as the “U” disk. More details about it are in Chapter 2.

As the development of the Universal Serial Bus (USB), a kind of secondary storage
disk named flash storage, also called the USB flash drive, has eventually replaced the flop-

py disk. It is a flash storage connected to a computer through a USB port.



A video card (or graphics card, see Figure 1. 13 A)
works as a converter, Video signals processed by the micro-
processor are digital. However, the display needs analog
signals to form images. So a video card needs to convert dig-
ital signals into analog information. Along with the increas-

ingly prevalent use of Graphical User Interfaces (GUIs), nu-

merous graphical procedures must be processed in real-time.
To lessen the calculation burdens of the microprocessor, Figure 1. 12 USB flash drive
some video cards accelerate their graphical calculation abili-

ties. These video cards are called graphical user interface accelerator adapters.

Similar to a video card, an audio card (see Figure 1. 13 B)converts digital audio infor-
mation from the microprocessor into analog sound waves which are broadcasted on the
speakers or earphones. But the audio card is bidirectional. It converts analog sound from
the microphone into digital audio.

Network interface card(see Figure 1. 13 C) and modem are both network components.
A modem (modulator-demodulator) is designed for the early network which employs the
telephone network to transmit signals. It converts digital signals into analog signals suit-
able for telecommunication circuits, and in reverse converts analog signals into digital form
for computers. These two processes are called modulation and demodulation respectively.
A network interface card is designed for modern network which uses proprietary wire net-
work. The main purpose of a network interface card is packing up data to be transmitted in
proper packages and sending them off, and in reverse receiving packages and unpacking

them into data to be processed by computers.

A. Video card B. Sound card C. Network interface card

Figure 1. 13 Video card, sound card, and network interface card

To install a new adapter card in a computer, you can plug it into a bus slot on the
motherboard. A computer bus is a hardware pathway through which data are transmitted
between the components in the system unit. There are several bus slots available:

e ISA (Industry Standard Architecture) bus slot is a computer bus standard for IBM

compatible computers. Although it only has a 16-bit data bus, several manufactur-

ers still produce adapter cards for ISA bus slots. Therefore, most new computers

5

still have two ISA slots. {

e PCI (Peripheral Component Interconnect) bus slot has a 64-bit data bus and is for r
|

|

Pentium and newer computers. It has replaced ISA as the standard expansion bus.

| loideyn
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