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Introduction to Computers

How a Keyboard Works
The Key board and Scan Codes:
1. Pressing key causes a change in the amount of
current flowing though a circuit associated
specifically with that key.
2. A microprocessor built into the keyboard, such as
the Intel 8048, constantly scans circuits leading to
the keys.
• It detects the increase and decrease in current from the
key that has been pressed.
• The processor can tell when a key has been pressed
and when it’s been released.
• Each key has a unique set of codes.

How a Keyboard Works
The Key board and Scan Codes:
3. The processor generates a number, called a
scan code.
– The processor stores the number in the
keyboard’s own memory buffer.
– Then the processor sends an interrupt signal
over the keyboard cable to tell the processor
that a scan code is waiting for it.
– An interrupt tells the processor to drop whatever
else it is doing and to divert its attention to the
service requested by the interrupt.

How a Keyboard Works
The Key board and Scan Codes:
4.

5.

6.

The BIOS reads the scan code from the keyboard
port, and sends a signal to the keyboard that tells the
keyboard it can delete the scan code from its buffer.
If the scan code is for one of the ordinary shift keys
or for one of the special shift keys and toggle keys—
Ctrl, Alt, Num Lock, Caps Lock, Scroll Lock, or
Insert— the BIOS changes two bytes in a special
area of memory to maintain a record of which of
these keys has been pressed.
For all other keys, the BIOS checks those two bytes
to determine the status of the shift and toggle keys.

How a Keyboard Works

How a Keyboard Works
• Uppercase and lowercase characters have
different ASCII codes.
– Applications can choose to interpret
any keystroke to display a character, or
as a command.
– for example: Ctrl+B is universally used
by Windows applications to toggle the
boldface attribute.

How a Modem Works
• YOUR PC is a digital device.
– It accomplishes most of its tasks by turning
on or off a series of electronic switches.
• A binary 0 represents a switch that is turned off;
• A binary 1 indicates that the switch is on. There is
no in-between designation.

Telephone system
• The telephone system is an analog device,
designed to transmit the diverse sounds and
tones of the human voice.

MODEM
• A modem is the bridge between digital
and analog signals.
– It converts on and off digital data into an
analog signal by varying, or modulating
– a modem does the opposite: It demodulates
the analog signals back into digital code.

• The two terms modulate and
demodulate combine to give the
modem its name.

MODEM
• There are now modems that aren’t really modems
at all because they work entirely with digital
signals,
– One is the ISDN (integrated services digital network)
modem. More accurately described as a terminal
adapter,
– an ISDN device takes advantage of special wiring a
local phone company can install that sends voice and
data as digital, rather than analog, signals.

• Cable modems, which transmit data over the
same cables used to send television signals, are
the newest technology for connecting to the
Internet.

Modem communications
• Modem communications involves three of
the least standardized elements of personal
computing : —
– serial ports,
– modem commands,
– communications software.

How Multimedia Sound Works
• They saw the advantages of hearing realistic explosions,
rocket blasts, gun shots, and mood - setting back ground
music long before developers creating business software
realized the practical advantages of sound.
• Now, you can listen to your PC speak instructions as you
follow along on the keyboard, dictate a letter by talking
into your PC, give your PC spoken commands, attach a
voice message to a document, and not have to take your
eyes off a hard-copy list while your PC sounds out the
numbers as you’re typing them into a spreadsheet.
• Lately, multimedia sound has taken a reverse spin. Now,
instead of us listening to our computers, our computers
can listen to us. Although a slow, painstaking version of
voice recognition has been possible for years,

How Sound Cards Work and Record Sound

1. From microphones or other equipment
such as an audio CD player, a sound card
receives a sound in its native format, a
continuous analog signal of a sound wave
that contains frequencies and volumes that
are constantly changing.
• The sound card can handle more than one
signal at a time, allowing you to record sounds
in stereo.

How Sound Cards Work and Record Sound

2. The signals go to an analog-to-digital
converter (ADC) chip.
– The chip changes the continuous analog
signal into the 0s and 1s of digital data.

3. ROM chip contains the instructions for
handling the digital signal.
– Newer designs use rewriteable memory
instead of ROM.
• The flash memory chip allows the board to be
updated with improved instructions as they’re
developed.

How Sound Cards Work and Record Sound

4. The ADC sends the binary information to
a chip called a digital signal processor
(DSP) that relieves the computer’s main
CPU of most of the processing chores
involving sound.
• The DSP gets its instructions about what to do
with that data from the memory chip.
• The DSP compresses the incoming signal so
that it takes less storage space.

How Sound Cards Work and Record Sound

5. The DSP sends the compressed data to
the PC’s main processor,
– It sends the data to a hard drive to be stored,
typically as a .WAV file.

6. To play a recorded sound, the CPU
fetches the file containing the
compressed digital replication of the
sound from a hard drive or CD-ROM and
sends the data to the DSP.

How Sound Cards Work and Record Sound

7. The DSP decompresses the data on-thefly, and sends it to a digital-to-analog
converter (DAC) chip, which translates
the digital information to a constantly
wavering electrical current.
8. The analog current is amplified, usually by
an amplifier built into the PC’s speakers.
• Then the stronger current powers an electromagnet
that’s part of the speaker, causing the speaker’s
cone to vibrate, creating the sound.

How Sound Cards Work and Record Sound

INTERNET
• Internet A worldwide network with more than 1000 million
users that are linked for the exchange of data, news,
conversation, and commerce.
– The Internet is decentralized - that is, no one person,
organization, or country controls the Net or what is
available through it.
• Local area network (LAN) A more-or-less self-contained
network (that may connect to the Internet), usually in a
single office or building.
• Wide area network (WAN) A single network that extends
beyond the boundaries of one office or building.

• World Wide Web (WWW) A loose confederation of
Internet servers that support HTML formatting.

How an Ethernet Network Works
1. All nodes, clients and servers, on an Ethernet
network—also called a bus network— are
attached to the LAN as branches off a
common line.
• Each node has a unique address. When a
node—a PC, file server, or print server—needs
to send data to another node, it sends the data,
or messages, through a network card.
• The card listens to make sure that no other
signals are being transmitted along the network.
• It sends its message to another node through
the network card’s transceiver.

How an Ethernet Network Works
2. The transceiver broadcasts the message in
both directions so that it will reach all other
nodes on the network.
•

The message includes the addresses of the
message’s destination and source, packets of
data to be used for error-checking, and the data
itself.

3. Each node along the bus inspects the addressing
information contained in the message.
–

Nodes to which the message is not addressed
ignore it.

How an Ethernet Network Works

How a Token – Ring Network Works
1. All nodes on a token-ring network are
connected to the same circuit, which takes
the form of a continuous loop.
– A token—which consists of a short all-clear
message—circulates continuously around a
loop and is read through a token-ring adapter
card in each node as the token passes by.

How a Token – Ring Network Works
2. A node wanting to send a message grabs
the token as it passes by, changes the
binary code in the token to say that it is in
use, and attaches a message, along with
the address of the node for which the
message is intended and error checking
code.
Note:
Only one message at a time can be circulated
on the network.

How a Token – Ring Network Works

How a Star Network Works
1. Nodes in a star network configuration are
attached to separate lines, all of which
lead to the same hub, or central station.
– The central station contains switches to
connect any of the lines to any other line.

2. A node sends to the central station a
message that includes the address of the
node for which the message is intended
and the data and error-checking code.
– More than one node can originate a
message at the same time.

How a Star Network Works

How Network Communications Work
1. For a message, file, or any other data to travel
through a network, it must pass through several
layers,
• all layers designed to make sure the data gets
through intact and accurate.

How Network Communications Work
The first layer, the application layer, is the
only part of the process a user sees,
– The layer converts a message’s data into bits
and attaches a header identifying the sending
and receiving computers.

How Network Communications Work
2. The presentation layer
• translates the message into a language that the
receiving computer can understand (often ASCII, a way
of encoding text as bits).
• compresses and perhaps encrypts the data.
• adds another header specifying the language as well as
the compression and encryption schemes.

How Network Communications Work
3. The session layer opens communications.
• It sets boundaries (called brackets) for the beginning and end of
the message,
• establishes whether the message will be sent half-duplex, with
each computer taking turns sending and receiving, or full duplex,
with both computers sending and receiving at the same time.

How Network Communications Work
4. The transport layer protects the data being sent.
• It subdivides the data into segments, creates checksum tests –
(mathematical sums based on the contents of data) - that can be
used later to determine whether the data was scrambled.
• It also makes backup copies of the data.
• The transport header identifies each segment’s checksum and
its position in the message.

How Network Communications Work
5. The network layer selects a route for the message. It
forms segments into packets, counts them, and adds a
header containing the sequence of packets and the
address of the receiving computer.

How Network Communications Work
6. The data-link layer supervises the transmission.
• It confirms the checksum, then addresses and
duplicates the packets.
• This layer keeps a copy of each packet until it
receives confirmation from the next point along the
route that the packet has arrived undamaged.

How Network Communications Work
7. The physical layer encodes the packets into the medium
that will carry them—such as an analog signal, if the
message is going across a telephone line—and sends the
packets along that medium.

How Network Communications Work
8.

An intermediate node calculates and verifies the
checksum for each packet.
• A router may also reroute the message to avoid
congestion on the network.

How Network Communications Work
9. At the receiving node, the layered process that sent the
message on its way is reversed.
• The physical layer reconverts the message into bits.
• The data-link layer recalculates the checksum, confirms arrival,
and logs in the packets.
• The network layer re-counts incoming packets for security.
• The transport layer recalculates the checksum and reassembles
the message segments.
• The session layer holds the parts of the message until it is
complete and sends it to the next layer.
• The presentation layer decrypts, expands, and translates the
message.
• The application layer identifies the recipient, converts the bits into
readable characters, and directs the data to the correct application.

